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A.  A.  R  A.  Adams  Reiuy. 

Joint^uthor  of  L</«  and  iMters  qf  /.  D.  Ffftes. 

A.  Bo.*  AvGUSTE  BouDiNflOM,  D.B.,  D.CL.  f 

Professor  of  Canon  Law  at  the  Catholic  ITnlverrity  of  Puis.   Hoiuxmry  Canon  of  *{  QyOabai. 
Paris.  Edltpt  of  the  Canoniste  conUmpcraiuu  \ 

A.B.GO.  AiniEO  BsADiET  G0T7GB,  M.A.,  Ph.D.  f^    ..     . 

Sometime  Ciaberd  Scholar  of  St  John's  CoUc«e,  Qiford.    English  Lector  in  the  \  tWiUan  LMfM. 
Univeraitjr  of  Kiel,  x896>i905.  I 

A.  Ql  Arthur  Caylev,  LL.D.,  F.R.S.  /smCuo  (m  part). 

See  the  biographical  article:  Caylby.Artbub.  I 

A.  Gh.  AivxsD  Cbapuan,  M.IN8T.C.E.  /tegv:  Sugw  Mamrfaetun  (m 

Designer  and  Constructor  of  Sugtf -Madifoeryv  I     parii. 

A.  C.  0.  Albert  CuRns  Clark,  M.A.  f 

Fellow  and  Tator  of  Queen's  College,  Qxfoid,  aod  Udiiittiky  Under  In  Latin,  i  ntoaftOL 
Editor  of  Cicero's  5pMeAfs  (Clarendon  Press).  I 

A.  0. 0.  Albert  Charles  Lewis  Gotthtlf  Guentber,  M.A.,  M.D.,  Pb.D.,  F.R.S.  f 

Keeper  of  the  Zoological  Department,  British  Museum,  1875-1895.    Gold  Medallist.  J  ..^^tuw 
Royal  Society,  1 878.   Author  of  Cctalopus  oj  Colubrin*  Snakes,  Balrackia,  Salieniia,  1  9«onuiSlk 
aiui  Fishes  in  li$  OriHsh  Museumi  Ak.  I 

A.  C.  MeG.        Rev.  Arthur  Cushmam  McGiptert,  M.A.^  Ph.D.,  D.D. 

Professor 
History  0^ 
of  Eusebuia 

A.  D.  0.  AURBD  Denis  Gooley,  M.A. 


R  Cushmam  McGirrERT,  M.A.,  Ph.D.,  D.D.  f 

r  of  Church  History,  liidoo  Theologioal  Seminary,  New  York*    Author  of  J  tiiaaiIam«  ti»  A^imA 

9/  ChrUtianity  in  the  AposUflif  Age;  Ac.    Editor  of  the  Hisioria  Eccksia\  Ti^eoaowi  U»  POnJ. 

IBD  Denis  Gooley,  M.A.  f 

Fellow  and  Tutor  of  Magdalen  College,  Oxford,  and  Public  Orator  in  the  University,  i  TiAltm  (im.  4arti 

Author  oiSocrata  and  Athenian  Society;  8k.   Editor  of  editions  of  Tadtus.  j^  *■«♦»  iw  pow/. 


TsUeL 


A.  F.  P.  Albert  Frederick  Pollard,  M.A.,  F.R.Hist.S. 

Professor  of  English  History  in  the  University  of  London.  Fellow  of  All  Souls 
College,  Oxford.  Assistant-editor  of  the  DieHonary  ef  NoHonal  Biography,  1893- 
iQOi.  Lothian  PHseman,  Oxford,  xSos;  Arnold  Prifeman,  1898.  Author  of 
Agland  vnde^tke  Protector  Somerset',  aenry  VI 11.;  Life  of  nomas  Cranmer;  Ac.  . 

A.  CL  Major  Arthur  George  Frederick  GRinrrHS  (d.  1908).  f 

H.M.  Inspector  of  Prisons,  1878-1846.    Author  of  The  Chronieks  of  NewgaU-A  TleksfpOt-LMIVt. 
Secrets  ofSke  Prison  House;  &c. '  L 

«  n^  -A         «T  Txn  r  TsrtnBaii  (f«  ^nrl); 

A.  BM,  ADOLT  HaRNACX,  D.PR.  J  Th^mlni^  lit  M«wnMH«T 

&0  the  biogrMUd  "tUe:  Ha«.ac..  A»oir.  \  SSSIt  (^W^ 

A.  Ht.  Arthur  Hervey.  f 

Formerly  Musical  Critic  to  the  Momtng  Post  and  to  Vanity  Fair.,  Author  of  Masters  -{  ThoBias*  ^^rfi»|tf 
<tf  French  Music;  French  Music  in  the  Sineteenth  Century,  (. 

A.H^  Sot  A.  Houtuii-Sctindler,  CLE.  _  _     .     _   .  /!!*!*'**» 


General  in  the  Persian  Army.   Autnor  of  Eastern  Persiass  Irtk  '  \  TtlMiao. 

A.  H.  8.  Rev.  Archibalo  Henry  Sayce,  D.D.,  LLJ>.,  Lm.D.  /suii. 

See  the  biographical  article:  Sayce,  Archibald  H.  i, 

Rvpc.  Alexander  James  Grieve,  M.A.,  B.D.  f  •  ^    ■.       «.^-- 

Profcssor  of  New  Tesument  and  Church  History.  Yorkshire  United  kidcpcndent  J  SweoSllDOfli  BMl 
College,  Bradford.  Sometime  Rcglstrer  of  Madms  University,  and  Member  of  |  TUhM  {Relipmh 
MysoN  Educational  Service.  i 

A.U     •  Amiwbw  Lan6,  LL.D.  /Ms. 

See  the  biographical  arfidat  LaMO,  Amdriw.  \ 
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A.  SL 


C.  H.  W. 
C.  J.  &  ' 


Formerly  Pn(eMoro(^Stai£lMgv»s»  in  tbe  Univenity  of  Halle.    Author  of  i  SOBDllM  (in  Pad^. 


A.  Mft.  August  MOller,  Ph.D.  (1848-1899). 

Formerly  Profesaor  of  Semitic  LaiiL 
Der  Islam  im  Margm-  mud  AhauUand.  ^Editor  of  OHMlaliscke  BiUiogmpkh, 


AsiHUK  MosTYN  FiELO,  F.R.S..  F.R.A.S.,  F.R.G.S.,  F.R.MET.S.  f 

Vice- Admiral  R.N.  Admiralty  Reprewntative  on  Port  of  Londoo  Authority.  J  Boirevliw  Nandi^^ 
Acting  Conservator  of  River  Meney.  Hydrograplicr  of  the  Royal  Navy.  1904- 1  •""■'"••  ^•«»«W' 
IQOQ.    Author  of  H^idrerraiikiad  .SiirwWaf:  Ac.  I. 


1909.  Author  of  ffjuirvgrapMcof  5iirf*yi«gi  ^ 

~8iigai4M;8iiB-bM 
Snii-Ulteni;  Smltow; 

A.  M.  AuKED  Newton,  F.R.S. 

See  the  biographical  article:  Newton,  Alpebb. 


Swan;  Swifl;  Tuafir; 
Tkpftmilo;  T^  Itai; 
Throfb;  Tlnaiiioa; 
Tltmoue;  Todf . 


A.  P.  H.    *       Aintto  Petee  Hhuee,  M.D.,  ]kC.P. 

Author  of  South  African  Studies-,  Tka  Commomweali  Ac.  Served  in  Kaffir  Wtf. 
1 87^1 879.  Partner  with  Dr  L.  S.  Taaieaon  in  medital  practice  in  S^ath  Africa  tfli  • 
1896.  Member  of  Reform  Committee,  Johannesburg,  and  Political  Pirisoner  at ' 
Pretoria,  i^%5-i896.     M.P.  for  the  Hitchan  divisioa  01  U«ta,  1910. 

A.  R.  8.  R.       Rev.  Aechibald  R.  S.  Rennudy,  M.A.,  D.D. 

Professor  of   Hebrew  and  Semitic  Languaj 


(w  /orO. 


D.  r 

jaget  in  the  University  of  Edinburgh.  J 
rdeen,  1887-1894.    Editor  of  "Exodus"! 

Aethur  Shaowell,  M.A..  M.D..  LL.D.  f 

Member  of  the  Council  of  Epidemiological  Society.    Author  of  Tie  Landa»  Water  i  TmVMBIIM. 
Suppiy,  Industrial  Eficitiiey;  Drimkt  rmperaua  and  Ltgislatioiu  L 


Professor  of  Hebrew  in  the  University  of  Aberdeen,  1887-1894.    Edttorof  "  Exodus  "  |  Tamnk  (in  AdirA 
in  the  TempU  BibU,  1  ^"''"  ^*"  '^'^ 


Supply,  Industrial  ^jfiatmy;  Drimk,  Temp^anu  amd  Ltfidatioiu 

A.  8p.  Aechibald  Shabp.  /  xin* 

Consulting  Engineer  and  Chartered  Patent  Afeot.  \ 

A.S.C.  iUAW  SUJOIEM.T  Cole,  C3.  fl^^airv 

Formerly  Assistant  Sdcretaty,  Board  of  Educatien,  South  Riensfngton.    Author  of  J  17*?!^' .,  ..  .  .         . 

Ornament  in  European  Silks;  Catalogue  of  Tapestry,  Embroidery,  Late  and  Egyptian  1  ^KUli  Frmtiag:    Aft    am 
Textiles  in  the  Victoria  and  Albert  Museum ;  Ac.  L     Archaeology. 

A.  8.  P.-P.         AndEew  Seth  Pringle-Pattison.  M.A.,  LL.D.,  D.CX.  r 

Professor  of  Logic  and  Metaphysics  in  the  Unfveruty  of  Edinburgh.    GiffbrdJ  _.        .w    /•     ^^^\ 
Leetarer  in  the  University  of  Aberdeen.  1911.    Fellow  of  the  British  Academy.  1  TUMNOpiV  (M  Pon), 
Author  of  Uan*s  Place  im  the  Cosmos;  The  Philosophical  Rodicals;  Ac  t 

A.  Wt.  Asthur  Waug^,  M.A. 

Managing  Director  of  ChapanM  ft  HaM,  Ltd.,  PoUbhen.  Fomieriy  Iherary  anviKr    ^ ,1,     •,,^-    AMt..««» 

to  Kegan  Paul  A  Co.    Author  of  Alfred  Lord  Temiyson;  Letende  of  Ae  Wheel;'  *!»•»«»  JM»  AMmpOIL 

Robert  Browning  in  "  Westminster  Biographies,"    Editor  of  Johnson's  Lioes  of  the 

Poets. 

A.W»1L*        Aether  William  Holland.  tmtBL 

Formerly  Scholar  of  St  John's  College,  Oxford.   Bacon  Scholar  of  Gray's  Ine,  1900.  I 

A.  W.  B.  Alexandee  Wood  Renton,  M.A.,  LL.B.  f 

Puisne  Judge  of  the  Supremt  Cbitrt  of  CeyloB.  Editor  of  AKjNclo^MdMitffk  Ion  •{  Thoilow.Loid. 
ofEngfand.  t 

C.  B.*  Charles  BiuoKr,  D.Litt.  fTUmy; 

See  the  biographical  article:  BftMONTt  C  \  TiMMl,  Jaequel* 

C.  0.  Charles  Creigbton,  M.A.,  M.D.  f 

King's  College.  Cambridge.    Author  of  A  Bistory  of  Epidemics  in  Bri^in;  Jenner  <  SoiISiy:  HittOfJ. 
ondYauinatum;  Plague  %n  India;  Ac  [ 

C.  EL  8i|t  Charles  Norton  Edccuxbe  Euot,  K.CM.G..  LL.D.,  D.CL. 

Vlce-Chancdlor  of  Sheffield  University.  Formerly  Fellow  of  Trinity  CoHe^. 
Oxford.  H.M.'s  Commissioner  and  Conunander-in-OMef  for  the  British  East  Afhca 
Protectorate;  Agent  and  Consul-General  at  Zanzibar;  Consul-Ceneral  for  German 
East  Africa,  1 900-1 904. 

C.  F.  A.  Charles  Francis  Atkinson.  f  •^JR-  ^  lf*»Mi«rt 

Formeriy  Scholar  of  Queen's  College.  Oxford.   Captain,  lit  Qty  of  London  (Royal  \      {MtlUary); 
FusiBers).   Author  of  The  Wilderness  and  Cold  aarbor,  [^  Thirty  Yean'  WW* 

0.  F.  B«  Charles  Franos  Bastablb,  M.A.,  LL.D.  f 

Regios  Professor  of  Laws  and  Professor  of  Political  Economy  in  the  University  of  J  ip^i,..  m^.^. 
Dublin.    Author  of  PuhUc  Finance;  Commerce  efNations;  Theory  of  International  1  ^^'^^  BOIMy. 
Trade;  Ac  l 

C.  B.  St.  Carlton  Hitntley  Hayes,  A.M.,  Pr.D.  f 

Assistant  Professor  of  Hbtory  in  Columbia  Univeratty,  New  York  City.   Member  of  i  SoQy. 
the  AflMoican  Historical  Association.  t 

0.  H.  K.  CLABmCB  Hill  Kelsey,  A.M.,  LLA.  f 

yice-Pre«ddent  andJ}eneralMaragCT  of  the  Bond  aadMprtp«e  Guarantee  Company,  j  TItIs  GuinntM  C0DI|Mlta8. 


TktMS  (m  ^irf). 


New  York  City.    Director  of  the  Cor^  Exchange  Baak}  Jbc. 

Craeles  Theodore  Hagbero  Wright,  LL.D.  J  taMm  i .m 

Ubrarian  and  Secretary  of  the  Undon  Ubcary.  \  ^Oliwf .  "«• 

CBABf>Es  Jasper  Blunt.  f  __   .  ^. 

Major,  Royal  ArtiHery.    Ordnance  Officer.    Served  through  Chitral  Cawpaiga  \  ««ah  CtmpBlglL 


0.  L.  K.  Charles  Lethbridge  Kingspord,  M.A.,  F.R.HistA,  F.S.A.  f  t^^^j-     -..-^-      -^  ,.  ^,^ 

Assistant  Secretary  to  the  Board  of  Educatkin.   Katkatidl^e^fBenry  V.   Editor  \  ^OBtak,  WfOmBh  M  18  Ttm 
of  Chronicles  of  London,  and  Stow's  Survey  ef  Lomdon.  \     Dtikt  Of. 
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,  MJL.  PtoT^  F.aaS^F.lt.HBT.& 

0f  MtmtfM  Cttff't^ifjl 


Scmr  SnuzNcnai,  D5c^  UX>^  ICJL,  F.aS.,  LLB. 
5: 


K.C.TE..  F-aS.  (it 
FHcatry  to  the 

TVvn,  ILA. 
Sancy.  Edkar«l  71* 


■tgo7>. 


rit 


1Wi(*i  pm^ 


{tro&-t,4^ 


sw«iii»tdiic. 


-Tit 

d  aidqr  oner  dnwal  iPoriBk. 

9lB  Dttf»  GoL,  K.€Xa,  LLJ>.,  F.aS^  F.ILA.S.,  D.Sa  # 

RM.  Aaaouamer  att  the  Otpe  «!  Good  Hope,  ttT^iM.    Serrcd  on  GcodMk  I 

t/pr  Urn  JTiwiiiiiMi,  tSs^  Jltto^  itti,  iifio^  tyoo;  te.  I 

Dnw  Gbobgs  HoGAsnL  IfJL  ' 

KaMv«rtkeA4MtkMM«MMR.OarfoN,u4F«l«««rMi«MHiCollitt.  P^»m» 
d  die  Bcidsii  ArMfv.    Eamw%ed  tt  nphoe,  im;  NaKntb,  Ii99  mud  if^r 
&tlKsaa«  I9(H-190$:  AmSuU  1906-1907.     Director,  BriUali  School  tit  Athene, 
1897-1900W   DiRctar,  Qcua  Esplorataos  F^nd.  1899. 

David  Hamnat. 

Forawffy  BffitUb  ViceCbMd  at  BMoeloMu    Anther  of  itovfJKAfy^  At  J(i9il< 

IhiMlUnUD  HXHKT  SOOTT,  M-A^,  ?■.!>.,  IX.I>,,  PJt.& 

PkTMCJsor  of  lwleny« 
fVendent  off  we  Royol^ 

lUioEi.  Llkork  TteMAS. 

Ban^er-ot-Lew,  Liaodb*b  laa.    Sdpoidiery  Ma|lttmlft  at  fbatypiMd  and 

David  Randall-Maovib,  MX,  DSc 

Curator  off  Egypdea  I>epMtiaent,  Uniwnity  of  PeamyWaaia.    FbnMrty  Woitcfter  • 
Rouler  in  Egyptology,  Vaivenity  off  Oxlocd.    Anther  off  ifftdiraal  MttfMtti  dbe^ 

David  Sbakp.  M«A.,  F.aS.,  Fj&.S. 

Editor  of  the  Zoeloftcal  JCecerd.  Formerly  Curator  off  the  Muiettm  of  Zoology, 
University  of  Cambridge,  and  Pkcsideot  of  the  Entomological  Society  of  London. 
Author  off '*  InKcu  **  in  the  Camhridti  Nahml  &isforx;dkc. 

David  Fkedeuck  Scbloss,  M.A. 

Formerly  Senior  Invetttgator  and  Statistician  fai  the  Labour  DtflMtamit  of  tha 
Boaid«rTkade.   AuthoTof  Mtthodt  tf  InimMlnJlfmmmtnliMfiiAcr 


qf.  Ro]fil  Collete  of  Sdeaee.  London.  iM9-i89t.    Formrrly 
lyalMmeooncal  Society  and  of  the  Lumeaa  Society.   Author 


Uaited  ladependMrt  CoUitt, 


Itiv.  Elkanas  Akmitaok.  M.A. 

Trinity  CoDeBe.  Caomdga.   Fkofettorin 
Bradford. 

Edwaid  AuGUSmt  FuniAN,  LL.D.,  D.C.L. 
See  the  biographical  artick:  PmiiAii,  E,  A. 

Eknist  Baulee,  M.A. 

Fellow  and  Leaurer  in  Modem  Mialory,  St  Jaha*e  Colleie,  Oxford.  Formerly  P^How 
and  Tutor  of  Morton  Cotleftb   Craven  Scbohr,  1893. 

lEtT.  R£v.  Edwabo  CuiBBSftT  BtTTLIl.  M.A.,  O.S.B.,  LitT.D. 

Abbot  of  Downside  Abbey.  Bath.   Author  of  **  The  Laudac  History  of  Phlkdlut  ** 
in  CamMdit  Tat$  and  Stiiits, 


EMmuD  GostB,  LL.D..  D.C.L. 

See  the  biographical  article:  COMt,  EMIimDk 


I  ^rdbittltiy  (Ir  p§k^ 


• 

ivftflalMiliit 


EmLX  Gaeckb.  M.: 


LX  Gaeckb.  M.Iifsi£.E. 
Managing  Director  d  th«  Britieh 
EbdrKtf  C/MrnuJknigs:  ac 


Electric  Traction  Co.  Ud.  Authtr  of  JTMMif  ^. 


Eemest  Aeihve  04 
See  the  bloflraflhied'i 


Gaaombiu  Pib^* 


t 

{ 


1teifi4| 
Vnloai*  OfdiTt 

TiHiMmt 

8ttl|y>FraihomBM{ 
Swtdra:  LUtratw  §n4 

•wtahumi,  AiftfMi  ai 

Tif  Bk,  iMll^ 

TOvyioii*  AUfiit 
TumRIbia. 

Tiiifiaphi  Cpmmmki 


aua 

H.1LG. 

H*  «•  K* 

H.S.1. 

H.TL 

H.W.B. 

H.  w.  a  D. 

Ii«  W*  H* 

LA. 

l.Bnu 


J.O.B. 


INITIALS  AND  HEADINGS  OF  ARTICLES 

Hugh  Loncboitrnb  Callendas,  F.R.S.,  LL.D.  r  ThanBO^ynuiiiei; 

Professor  of  VhymtA,  Royal  College  of  Sdenoe,  Londoo.    Formtely  Profeiaor  of  <  TbtrmoelMtrielty* 
Fhyaia  in  McGtU  CoUege,  Montnal,  and  in  Univenity  College,  London.  j.  Theimometry 

EDTcTos  MuNSO  Chadwick,  M.A.  rTeutonle  Lingua(«; 

Fellow  and  Librarian  of  Clare  College,  Cambridge,  and  Univer^ty  Lectvrer  in  <  Teatonle  PmiIm; 
Scandimvian.   Author  of  Slvdm  on  An^oSaxon  TtutittUicns.  [  Thor. 

UAssY  Robert  Keiipe,  M.Inst.C.E.  f  Telegnoh* 

Electrician  to  the  General  Post  Office,  London.     Author  of  The  Engineer's  Year  i  i^ienhon^ 

Henry  Stuart  Jones,  M.A.  r 

Formerly  FeOow  and  Tutor  of  Trinity  College,  Oxfordp  and  Director  of  the  British  J -.     .         ^     .       ,.      *     » 
School  at  Rome.     Member  of  the  German  Imperial  Archaeological  Institute.  1  TDMire:  Anctent  {tn  part). 
Author  of  The  Roman  Empire;  &c.  [ 

HSKRY  TtEDEMANN.  J  __    _^^^,_ 

London  Editor  of  the  Nieinue  RoUeriamsche  CouranL  I  *^«»0™»«W' 

Sot  BUAMO  WnxiAic  Weuesley  Barlow,  Bart.  /  Sword:  Modern  Military  (in 

Lieut.-CoL  Royal  Artillery.    SuperinUndott  of  the  Royal  Labofaitory.  Wodwicb.  L     part). 

Henry  William  Carless  Davis,  M.A.  f 

Fellow  and  Tutor  of  BaUiol  College,  Oxford.    Fellow  of  All  Souls  College.  Oxford,  i  TheobtU. 
1895-1902.    Author  of  Enfjiand  under  the  Normans  dndAngeoins;  Charlemagne.      I 

Hope  W.  Hogg,  M.A.  _  -fniaiiMwas. 


Professor  of  Semitic  Languages  and  Literatures 'in  the  University  of  Manchester. 

Israel  Abrahams.  M.A. 

Reader  in  Talmudic  and  Rabbinic  Literature  in  the  University  of  Cambridge. 
Formeriy  Preudent  of  the  Jewish  Historical  Society  of  England.  Author  of  A 
Short  History  of  Jewish  Literature;  Jewish  Life  in  the  Middle  Ages;  Judaism;  &c. 

L  J.  G.  Isaac  Joslin  Cox,  Ph.D. 

Attistant  Professor  of  History  in  the  University  of  Cincinnati.  President  of  the 
Ohio  Valley  Historical  Association.  Author  of  The  Journeys  of  La  SaUe  and  his 
Companions;  &c 

1.  A.  F.  John  Ambrose  Fleming,  M.A.,  D.Sc.,  F.R.S., 

Pender  Professor  of  Electrical  Engineering  in  the  University  of  London.  Fellow 
of  Universit^jT  College,  London.  Formerly  Fellow  of  St  John's  Colles^,  Cambridge, 
and  University  Lecturer  on  Applied  Mechanica.    Author  of  Magnets  and  Electrie 

J.  A.  H*  John  Allen  Howe.  f 

Curator  and  Librarian  of  the  Museum  of  Practical  Geology,  London.    Author  of  1  TerdJtfy. 
The  Geology  qfBuUdmg  Stones.  [ 

J.  A.  S.  John  Addington  Symonds,  LL.D.  f 

See  the  biographical  articlo:  Symonds,  J.  Addinctom.  \  Tssso. 

J.Br.  Right  Hon.  James  Bryce, D.C.L., D.L1TT.  / 

See  the  biographical  article :  Brycb,  Jambs*  "^^  Tbeodora* 

Author  of  i>i§  tkttrgJMhe  G€Wandimg\  &c.  *{  viJl,     ' 

1.  Bt  James  Bartlett. 

Lecturer  on  Construction,  Architecture,  Sanitation,  Quantities,  ftfc.,  at  fting*s 
College,  London.  Member  of  Society  of  Architects.  Member  of  Institute  of  Junior 
Engineers. 


Synagogue,  United; 
Tarn,  Jaoob  b«n  Meir; 
Tuma. 


Taylor,  Zachaty. 


Telegraph:  Wireless 

Telegraphy. 


Timber. 


James  Cossar  Ewart.  M.D.,  F.R.S.  r 

Regius  Professor  of  Zoology  in  the  University  of  Edinburgh.    Swiney  Lecturer  on  J  .^.^i 

Geology  at  the  British  Museum,  1907.    Author  of  The  Multiple  Origin  of  Borses]  ^W'KOnj, 


andFondfs;&c.  i. 

J.  D.  Pl^  John  Dynelxt  Prince,  Ph.D. 

Professor  of  Semitic  Languages  in  Columbia  Univwrity.  New  York.    Took  «nrt-{  Somer  Md  Sumorfan. 
in 


Dynelxt  Prince,  Ph.D.  f 

n^fessor  of  Semitic  Languages  in  Columbia  University,  New  York.    Took  part  <  ^ 
the  Expedition  to  Southern  Babylonia,  1888-1889.  (, 


J.  E.  F.  Rxv.  Jakes  Everett  Frame,  A.M.  f 

Edward  Robinson  Professor  of  Biblical  Theology  in  Union  Theological  Seminary,  ■<  TbessalODlans.  Epistles  to  the. 
New  York.    Author  of  Purpose  of  New  Testament  Theology.  [ 

J.  F^K.  James  Fxtzhaurice-Kellt,  I1TT.D.,  F.R.H1ST.S.  r 

Gitmour  Professor  of  Spanish  Languaf^e  and  Literature,  Liverpool  University.  ]  Tamayo  y  Bans; 
*T ,*^  .. .    _. ^_^,^„..„  ,T_. — ....     "  "  -of  the  British  Academy.-^  xirso  de  1 


Norman  McColl  Lecturer,  Cambridge  Universit)[.    Fellow  of  the  British  Academy.  ^  Tifjo  de  Molina* 
Member  of  the  Royal  Spanish  Academy.     Knight  Commander  of  tlie  Order  of  1 
Alphonso  XII.    Author  of  A  History  of  Spanish  Literature;  &c.  *• 

John  Frederick  Stenning,  M.A.  f.. 

Dean,  Fclbw  and  Lecturer  in  Divinity  and  Hebrew.  Wadham  College,  Oxford,  i  ^af™^ 
University  Lecturer  in  Aramaic.  I 


J.  F.St 

7.  tt>  F.  Sn  JosBTTA  GiRUNG  FiTGii,  LL.D.  ( Thring,  JBdward. 

See  the  biographical  article:  FitCB,  SIR  J.  G.  i  ,       , 


J.  0.1^ 


J.H.& 
I.HLB. 


l.Be& 


INITIALS  AND  HEADINGS  OF  ARTICLES 

Jambs  Geosoe  FKazek,  M.A.,  D.C.L.,  LL.D..  Litt.D.  f 

Professor  of  Social  Anthropokwy,  Uverpool  UniverBity.   Pellov  of  Trinity  Cdttegt,  i  TiNBmOplwrlft  (m  part}* 
'    Cambildgt.    Fdloir  of  -the  British  Academy.   Aathor  of  The  GoUem  5oiif  Jk;  Ac     I 


J.  6.  ■•  Jomr  Gkay  McKenduck,  M.D..  LL.D.,  F.R.S..  F.R.S.  (Edin.).  f 

Emeritus  Pirofessor  of  Phyaology  in  the  University-  of  Glasgow.    Brafessor  of  -j  Tufa. 
Ph^sidagy,  I876ri906.  Author  of  I^f^  til  ilM»:£^o/HefadiSte;&c.  |^««m^ 

J.  0.  SSi  Sir  James  Geoiob  Scott,  K.C.I.E.  fTiuJiinf. 

Superintendent  and  Political  Officer,  Soothem  Shan  States.    Author  of  BwfM-A  iuS!~' 
The  Upper  Burma  GazeUeer.  [  HumW. 

J,H.1L  JbBH  Hbwiy  MiDDLETON,  M.A.,  LiTT.D.,  F.S.A.,  D.C.L.  (184^1896).  (^    ^       ^     .        ,.  v 

Slade  Professor  of  Fine  Art  in  the  Univentty  of  Cambridge,  1886-189$.    Director  1  Tbwtn:   AnaetU    {%n  jpartn 
of  the  FitawiUiam  Museum,  Cambridge,  i839-i8q?.    Art  Director  01  the  South  S      Modem  (^  port)\ 
Kensington  Museum.  1 892-1 896.    Authoe  ot  The  Engraved  Gems  ef  Ctassicai  \  Tlmis  (in  *ari) 
Times;  lUuminaied  Mamucripts  tn  Ckueica  and  Medial  Timet,  t    ^*"  ^      ^^^ 


Jomt  Horace  Round.  M.A..  LL.D.  f 

BalKol  CoHege,  Oxford.    Author  of  Feudal  Enh^l  Studiee  im  Peeraff  atid  FomUy  \  TUbot  {PamUy)  (m  pari). 
History;  Peerage  and  Pedigree,  L 

John  Holianu  Rose,  M.A.^  Litt.D.  f 

Christ'a  College.  Cambndee.    Lecturer  on  Modem  History  to  the  Cambridge  J  ^.n .» 

University  Local  Lectures  Syndicate.  Author  of  Ufa  of  Napoleon  /.;  NapoUomc\  *»Uin*M- 
Studies;  The  Deeehpmont  0$  Urn  Betropeam  Sstieme;  The  Life  of  PiU;  ftc  t 


nibttnaelaiy  Itait  ot 


J.AL      JoBfePH  Jacobs,  Ijtt.D. 

Pnjfessor  of  English  Literatufe  In  the  Jewitfi  Theological  Seminary.  New  York. 
Formerly  President  of  the  f ewish  Historical  Society  6^  Eng^nd.    Correi^ponding  ■ 
Member  of  the  Royal  Academy  of  History,  Madrid.    AuUunr  of  Jews  of  Ang/nin 
England;  Studies  in  Biblical  Archaeology;  oc 

I.  K.  L  John  Kells  Ingram,  LL.D.  /       ^^ 

See  the  biographical  article :  Ingrah,  John  Kblls.  \  amjmvf  Lbwi. 

I.  K.  L.  Snt  John  Knox  Laughton,  M.A.,  Lrrr.p. 

Profc33or  «f  Modern  Hntory,  King's  CoHege,  London.  Secretary  of  the  Navy 
Rbcords  Society.  Served  in  the  Baltic.  i8S4*-i8m;  in  China,  1856-1859.  Mathe- 
matical and  Naval  Instructor,  Royal  Naval  College,  Portsmouth,  1866-1873; 
Greenwich,  1873-188^.  President,  Royal  Meteorological  Sociaty^  1882-18&L ' 
Honorary  Fellow  of  Gonville  and  Caius  College,  Cambridse.  Fdiow  of  King% 
'  College,  London.  Author  of  Physical  Geography  in  its  Rmtion  to  the  Prevailing 
VfiMs  aeid  Currents;  Studies  in  Haeal  History;  Sea  PigJUs  and  Adventures;  &c 

J.  Ii.  &  Di.        John  Louis  Emil  Dreyer. 

Director  of  Armagh  Observatory.    Aathor  of  Planetary  Systems  from  Thalet  to  \  Thfffl^  WflUBrwiMmf  ot 

Kepler;  &c* 

I.  M.  Sir  John  Macdoneix,  HA.,  CB.,  LL.D. 


Tegetthoff,  AdmbiL 


{■ 


Master  of  the  Supreme  Court.  Formerly  Counsd  to  the  Board  of  Trade  and 
the  London  Chamber  of  Commerce;  Quain  Professor  of  Comparative . Law,  Uni- 
versity College.  London.  Editor  of  StaU  Trials;  Ova  Judeeiol  Statistics;  Ac 
Author  of  Survey  of  Political  Economy;  The  Land  (^tion;  Sac 


SUBIlUlly. 


1.  ML  Rev.  James  Motvatt.  M.A.,  D.D«  f  T1mofliy»  FInt  BpftOs  to; 

Minister  of  tho  United  Free  Church  of  Scotland.   Jowett  Lecturer,  London,  1907.  •{  Tlmotlur*   SeeOBd  ^plitto  to; 
Author  of  Historical  New  Testament;  As*  LTitai*  njfhth  to* 


JOfiN  MoEwAM,  F.R.G.S.,  FJI.Met.Soc^  il^ 

I 


1.  K.  G.  John  Miller  Gray  (1850-1894). 

Art  Critic.    Curator  of  the  Scottish  National  Portrait  Gallery,  1Q84-18M.  Aathor  4  Tysls^  Hmm» 

61  David  ScoU,  USA.;  James  and  WmiamTassie.  ^    ^^ 

J.  ■•  ■•           JoBN  Malcolm  Mitchbll.  f  TBrrmmaim; 

"       •      "  *  *      '-       •"«       '^-^    » ''^^   .East  London -jThenUftocta 

rescf.  iThBoydldes  (in  part). 
J.  Pn.               John  Purser,  M.A.,  LL.D. 


Sometime  Scholar  of  Queen's  College,  Oxford.   Lecturer  in  Clasrics.  East  London  <{  TbenUftodes; 
College  (University  of  Loodon).  Joiat^editor  of  Grate's  History  of  Gn 

ff  Purser,  M.A.,  LL.D.  r 

Formerly  Professor  of  Mathematics  in  Queen's  College.  Belfast.    Member  of  the  •{  jf^if^^  (^  p^) 
Royal  Imh  Academy.  ^  \     r<"    • 

I.  P.  K.  Jean  Paul  Hippolyte  ^iocanuel  Aoniif  ar  Esuein.  r 

Professor  of  Law  in  the  University  of  Paris.  Officer  of  the  Legion  of  Honour.  J  mLutu.. 
Member  of  the  Institute  of  France.  Author  of  Cours  iUmentaire  ^Usloire  du  droit  \  'HUlk 
franfttis;  8dc  [^ 

h  F.  P.  John  Percival  Postgatb,  M.A.,  Litt.D.  r 

Professor  of.  Latin  in  the  Univeruty  of  Liverpool.    Fellow  of  Trinity  College,  J  TextOAl  Crttlelsin; 
Cambridge.    Fellow  of  the  British  Academy.    Editor  of  the  Classic^  Quarterly.  1  Tlbullus.  AJUM. 
Editor-in-Chief  of  the  Corpus  poitarum  Letinomm;  Ac  I 

J.  P.  Pi.  John  Punnett  Peters,  Ph.D.,  D.D. 

Canon  Res ~ 

NewYork 

In  charge  of  the  University  Expedition  to  Babylonia,  1888-1895.     Author  of 

Nippur,  or  Explorations  and  Adventures  on  the  Eu^ates. 

Ii  H  F.  John  Sioth  Flett,  D.Sc.,  F.G.S.  f  Syenite; 

Petrographer  to  the  Geological  Survey  of  tlie  United  Kingdani.  Fcrnwriy  Lectuetr  j  TkiibvlviM* 
nil  fiSm&agy  in  Edbibifl^  Unlvereity.  NeUI  Me<Wlist  of  the  Royal  Sodsty  of  i  lz!!fZ!r' 
Edhiburgh.  Bigsby  Medallist  of  the  Oaolaiinn  iWritty  of  Landon.  (^Tlunnto. 


Canon  Residentiary  of  the  Protestant  Edscopal  Cathedral  of  St  John  the  Divine, 
Chy.    Formerly  Professor  of  Hebrew  in  the  University  of  Pennsylvania.  - 


TIsrIf. 


J.iLR. 


J.T. 


J.T.C. 

J.W. 
J.WaL 

J.  W.  0. 

J.W.Hk 


J.W.Ud. 

K.iL 

I..A.W. 
UhM. 

M.B. 


M.H.iL 


J.UQ. 


INITIALS  AND  HEADINGS  OF  ARTICLES 

Jamks  Syxbs  Gamble,  M^,  C.I.E.^F.R.S.,  F.L.S.  f 

Indian  Forest  Scxvice  Oetind).    r  onneriy  Director  of  the  Imperial  Foiest  School  <  TMk  (im  IviL 
atDehraDun.   Aathor  ci  A  ikamual  of  Indian  Timbers;  9k.  |^  *•■•  iw  p^#. 

James  Smtih  Rexd,  M.A.,  LL.D.,  Lrrr.D.  r 

rrofcaBOf  of  Ancient  Historv  and  Fellow  and  Tutor  of  GonviDe  and  Cains  College, 
Cambridge.    Honorary  Fellow,  formeriy  Fdlow  and  Lecturer  of  Christ's  College.  •  Tlbiflaf.- 
Browne's  and  Chancellor's  Medals.    Editor  of  editions  of  Cioeio's  Acadmia:   Ih 


Awrititia;9BB. 


JOBN  Thomas  Bealby. 


Joint-author  of  Stanford's  Europe.    Formeriy  Editor  of  the  SeaUisk  (kopapkicaU  Timbov  (in  part); 
Magauni.   Translator  of  Sven  Hedia's  Througli  Am9,  Cmkal  Asia  amd  Tibit\  &c 


Sjr-Dtrya  {Km)  {jk  pari^; 
l^rM)Mym(fyitfcici)  disM); 


Joseph  Thomas  CmmiNGHAM,  M.A^F.Z.S. 


Tulm;  Tiaii-SlHui; 

TlfUs  iTcwm)  (m  ^ori); 
Tabobk  (Gatenmeia)  {impariii 
,  Tunik  (G^MTiNMil)  (m  part). 


of  Univenity  College,  Oxford.    Assbunt  F^ofessor  of  Natural  History  in- the' 
University  aiTEdinburgh.  Naturalisttotha"    *     "'  '    '    *  -       •    ' 


Lecturer  on  Zo<Jogy  at  the  ^uth-Westem  P<4ytedimc,  Loodoo.   Formeriy  Fdlow  J  »._.^. 

'  '    -      '    -       t  l4Dfessor  of  Natural  History  inthel  Tireda. 

Marine  Biological  Aasodatioo.  \ 

James  Wiluams,  M.A.,  D.C.L.,  LL.D.  f  Tfetatn:  Ltm  rtlalmi  1$ 

All  Soub  Reader  in  Roman  Law  in  the  University  of  Orfocd.  and  FeUow  of  Lincoln  •{      Theatres; 
CoUege.   Author  of  Wills  amd  Succession »  Ac  I  xithat  (Law). 

James  Walxes.  DJSc.,  Ph.D.,  LL.D.,  F.R.S.  f 

Professor  of  Chemistry  in  the  University  of  Edinburgh.    Professor  of  Chemlatry.  J  Th*PinjLjiit*iithi— 
University  College.  Dundee,   i894-x9oa.     Author  of  IfUroducHon  to  Pkysiua\  ™«nnoaitlllllBf. 
Ckemislry,  t 

John  Walter  Gregoky,  D.Sc.,  F.R.S.  r 

Professor  of  Geology  in  the  University  of  Glasgow.    Professor  of  Geology  and  J  _  .      ^   . 

Mineraloffy  in  the  Univecsity  of  Maboume,  1900-1904.  Author  of  The  Dead  BeaH  1  Tumaoli:  Geoha* 

ef  Ausiraha;  Soc  t 

James  Wycufte  Headlam,  M.A. 

Staflf  Inspector  of  Secondary  Schools  under  the  Board  of  Education,  London.     T^nlla.  Cnmit* 
Formeriy  Fellow  of  King's  College,  Cambridge.    Professor  of  Greek  and  Ancient  -  ImT^wMX^^lLM^ 
History  at  Queen's  College,  London.   Author  of  Bismarch  and  the  Foundatum  of  the    imnr^llOlNlliWIL 
German  Empire;  Ac 

James  Whitbrbad  Lee  Glaxsbek,  M.A.,  D.Sc,  F.R.S.  f 

Fellow  of  Trinity  Colleee,  Cambridge.    Formeriy  President  of  the  Cambridge  J  Tidds,  ItlthlHBltllUli 
Philosophical  Society  and  the  Royal  Astronomical  Society.  Editor  of  Messengsr  ) 
of  Mathematics  tauitht  Quarterly  Journal  efPnre  and  Applied  Mathematics,  I 

Kate  A.  Meaxin  (Mbs  Budgext.Meazui). 
Rev.'  Kirsopp  Lake,  M.A. 


S'Mxum; 

;  lURSOPP  LAKE,  M. A.  f 

Uncoln  College.  Oxford.    Professor  of  Eariy  Christian  Litentore  and  New  Testa")  ^_  ^ 
ment  Exegesb  in  the  University  of  Leiden.   Author  of  The  Text  of  the  New  Testa- 1  TMiUk 
ment;  The  Historical  Boidencefor  the  Eesnrrection  of  Jesus  Christ:  oc  t 


Kathleen  Schlesznger. 

Author  of  The  Instruments  ef  the  Orchestra. '  Editor  of  The  Portfolio  of  Musical  ■^  .k^k—i 
Archaeoloa-  \TlinllwL 

Lavekncb  Avstine  WaodbiXi'CB..  CLE.,  LL.D. 

Lieut.-Coloikel  I.M.S.  (retired).   Author  of  Lhasa  and  its  Mysteries;  &e. 

Leonaid  Jambs  Spenceb,  M.A.  f  Qylnuille;  QiMte; 

^mtttnt  in  the  Deputment^of  Mineralogy;  British  Museum.    ForaMsly  Sdidlar^  T^lndymlte* 


i 


•flOwt  {impart). 


{ 


of  Sidney  Sussex  College,  Cambridge,  and  Harkness  Scholar.  .  Editor  of  the 

Mineralogy  Magamne.^ 

MoMTAOU  Browne. 

Author  of  Practical  Taxidermy;  CotlecHng  BntterfUes  and  Moths. 

Tte  Hon.  Maurice  Baring. 

Sometime  Scholar  of  Trinity  College,  Cambridge.    War  Correspondent  for  th^ 
MomingPost  in  Manchuria,  190^;  and  Special  Correspondent  in  Russia,  1909-19^,  •{  IUm. 
and  in  Constantinople,  1909.    Author  of  Landmarhs  iu  Russian  Literature;  With 
the  Russians  in  Mattchnria;  A  Year  in  Russia;  &c  - 

Marion  H.  Spielmann.  F.S.A. 

Formeriy  Editor  of  the  Magamhe  ofArU  Member  of  the  Fine  Art  Committee  of  the 
International  Exhibitions  «  Brussels,  Paris,  Buenos  Aires,  Rome  and  the  Franco- 
British  Exhibition,  London.  Author  of  Hutcry  of  "  Punch  ";  Brifw*  Portrait- 
Painting  to  the  Opening  of  the  Nineteenth  Century;  Worhs  of  G.  P.  Watts,  R,  A.; 
British  Sculpture  and  Sculptors  of  To-day;  HenrietU  Ronner;  Ac 

Michael  Jan  db  Goeje.  J 

See  the  biographical  article:  GoBjB,  Michael  Jan  db.  \ 

Sir  Mancherieb  Merwanjeb  Bhownaocrbe,  K.C.I.E.  f 

Fellow  of  Bombay  University.    M.P/^or  N.E.  Bethnal  Green,  1895-1906.    Author i 
fA  History  of  the  Constitution  ^  the  East  Ind4a  Compowy;  ist.  I 


Totnbadrito:  ItaHt. 


Thonyaot^  WUBam  H^upfe. 


lUditilvIL 


INITIALS  AND  HEADINGS  OF  ARTICLES 

■•  0.  B. CI       llAxnouAir  Ono  Biskabck  Caspaki,  HA.  r^^<C*^  IbMdodos  lAAi 

Reader  is  AiideatHHtofyiaLosidoaUBivwritjr*  JaetaMgr  ia  gSti— fc  in  Rigmimiiy  m  J  ^1mih»||jih^. 
Uoivsnity,  i9o»-i9o8.  I  Thrisybulni! 

V.a:  NoucAif  M'Lkak,  M.A.  f  SyrfM  lutittM* 

Lecturer  in  Ammaie*  CauWdK  UoiverBtty.  Fellow  and  Hebrew  Lecturer,  Chibt'e  J  itLZl  tu^*jZ\ 
CqU<^.  Canbridse.   Joiat-editor  of  the  larser  Oxbridge  &piifarfX>  IQ^Utemtiin; 

V.  ■••  Kmt  Malcoui,  D.S.O..  F.R.G.S.  J  """•• "  ""■^ 

Major,  Arryil  and  Sutherland  Highlander!.    Served  *N.W.  Frontier.  India*  1807-  f 
1898;  Soath  Africa,  1899-1900:  SoinalilaixL  1903*1904:  Biitieh  Miidoo  to  rei.<<  TMttek 
1905.  Editor  of  Tk€  ScteHu  of  War.  1 


v.  W.  T.  NotTBCon  WmniDCB  Tboicas,  M.A 

Government  Anthropologist  to  Southern  Nigeria.  Cofreeponding  Member  of  the  1  Tiboo: 
Soci£t«  d'Anthropologie  dr  ■*"«-  *-''-  *  "^ — "^  ''-^-'— ?-  -r.—iu..  __.  J  _  "^» 
Maniatfi.m  AuOraUai  Ac 


Soci£t6  d'Anthropologie  de  Plerk.    Author  oif  nbaflbl  Tram^4mie$',  EJuskip  amdi  i^Mfhv 


0.  H.D.  OSXAR  RbNUC  DUMSATB,  Ph.D.  /- .         _.^         ..  . 

Formerfy  Editor  of  foreign  news  ia  the  ir^Pafri^X&JkM^o.  |8«idti:  Htslcry  (m  part). 

0.  J.  R.  &       OsBEiT  JORM  RAOCUFrc  HowAKTB,  M.A.  /  8««d»K:  Geography  and 

ChfTSt  Church.  Oxford.   Geogiaphical  Scholar.  Oxford,  1901.   AaMtant  Secretary  <     Statistics' 
of  the  British  Amodatioa.  I  Tibet  (in  ^orl) 


F.  A.  Ki  PiXMCB  PETsm  AtzxnYncB  Kkototkin. 

See  the  biographical  article:  Keopotum.  Pumcb  PJL 


9yr-DBiya:  Siver  (in  part); 
flyr-Duya:  Province  (sf»  pah)i 
Tambov  (in  part)^ 
IMait  {in  p<ui)i 
TUUs:  Town  (in  part); 
Tobohk:  Government  {in  part); 
Tomsk:  Geivemment  {in  part). 


F.  GL  PirsK  Gnzs,  M.A.,  LL.D.,  Litt.D.  ^ 

Fellow  and  Oasncal  Lecturer  of  Emmanuel  Cotlege.  Oimbridge.  and  Unlverncy  I 
Reader  in  Comparative  Philology.    Formerly  Secretary  of  the  Cambridge  Philo-'S  T. 
logical  Society.   Author  of  Mamul  of  Comparatm  Pkiiolcgy.  |^ 

F.  G.  Ki  Paul  Geosge  Konody.  , 

Art  Critic  of  the  Observer  and  the  DoOy  Mail.    Formeriy  Editor  of  the  ArtisL  J  ir*«u«  /-•-  a-^a 
Author  dLTkeArtef  Walter  Crane;  Velas^tet,  life  and  Work;  4c  |  Wmen  («»  parth 

P.  lA.  PHZiiP  Lau,  M.A..  F.G.S.  . 

Lecturer  In  Regional  Geography  in  the  University  of  Cambridge.   Formerly  of  the  | 
Geological  Survey  of  India.    Author  of  Monograph  of  British  Cambrian  Trilobiies.  <  SWidOlU  Goolagyi, 
Tnnsbtor  and  Editor  of  Keyier's  Comparative  Geototy,  ' '         I 

F.  H.^  Sn  Phuip  Maonits. 

M.P.  for  the  University  of  London.  Superintendent  and  Secretary  of  the  City  and 
Guilds  of  London  Institute.  Preddent  of  Council  of  College  of  Preceptors;  Chair- 
man of  Secondary  Schools  Association.  Member  of  the  Royal  ConvniisioB  on 
Technical  laetniction,  1 881-1884.  Author  «f  Jhdmfrtal  Sdmationi  9iit> 

P.  BcOi  Pbimrosb  McComnELL,  F.G.S.  r.^     ^^ 

Member  of  the  Royal  A^ricidtuna  Society.  Aiitborof  ^Jafy^afFerM^Farivf.  jl^bmUOg. 

F.  VL  Paul  Vinoobaootv,  D.C.L.,  LL.D.  r 

See  the  biographical  article :  Vuf ogbAoofp,  Paul.  \  BBdeeMlML 

R  A.  ■•  RbYNOIO  AtLBYNB  NiCROLSON,  M.A.,  LITT.D. 

Lecturer  in  Perrian  in  the  University  of  Cambridge.    Sometime  Fellow  of  Trinity 


TMlmfeal  BdaealioB. 


College,  Cambridge,  and  Professor  of  Persiatt  at  University  College,  London.. 
Author  of  SeUcUd  Poems  from  the  Divani  Shamsi  Tabris;  A  Luerary  History  ef  the 


SfUOsni;  Smuiltot  (mi  partX 


Arabs;  &c. 

R  A.  fla.  Ral»h  Allbn  SAimoN,  M.A.,  D.Sc.,  F.R.S.  x 

Astronomer  Royal  for  Scotland.  Formerij  IVofessor  of  Mathematics  and  |  . 
Astronomy  in  the  University  of  Durham,  and  Feiiow  of  St  John's  College.  Cambridge.  <  ' 
Author  of  Tables  of  the  Fonr  Great  Satellites  of  Jnpiter ;  Ac  [ 

R  Ai  H  ■•       RoBBBT  Albxandeb  Stewart  Macauster.  M.A..  F.S.A.  t 

St  John's  College.  Cambridge.    Director  of  Eaocavations  for  the  PUestine  Ez-  J  Tiberias. 
ploration  Fund.  1 

R  C  J.  Snt  RicHABO  Claveshousb  Jb8b,  LL.D^  D.CL.  r  Tfc«-..Mji..  /.•.. ■% 

See  the  biographical  article ;  Jbbb.  Sia  Ricbaro  CLAVBRBOasK.  \  nMM|«aes  (tfi  pdrth 

R  0.  RiCBAtD  Garkbtt.  LL.D.  /•■t»  i«m«iim  fSm  a,^\ 

See  the  Wogiapkical  article:  Garhbtt,  Ricbard.  \  8w»W  JoDaOan  {in  part}. 

R  Gb.  Sir  Robert  Gifpen.  F.R.S.  fiw.— m<.« 

See  the  biographical  article:  Gzffw,  Sir  Robert.  |TixaaOD.  .  .    . 

R  R  OL  Rbv.  Robert  Hbnby  Charles.  M. A..  !>.!>..  Lrrt.D.    (Oxen). 

Grinfield  Lecturer  and  Lecturer  in  Biblical  Studies,  Oxford,  and  Fellow  of  Merton 
College.    Fellow  of  the  British  Academy.    Formeriy  Senior  Moderator  of  Trinity  < 
College.  Dublin.    Author  and  Editor  01  Book  of  Enoch;  Booh  of  Jubilees;  Apoca- 
lypse of  Barueh:  Assumption  of  Moses;  Ascension  ^  Isaiah;  Ac 

RIP.  Rboinau)  Innes  PococB,  F.Z.S.  /2^*^*  .« w 

Superintendent  of  the  Zoological  Gardens.  London.  \  Tudifiada;  TMn. 


TesfaoMDls   at   Om   Three 

Fatriaiehs; 
TtatameBls  ot  tbe  Twelve 
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ILN.B. 


fLf.M, 


fi.lL 


iLA.a 


8.BL 
8tG.L.F^P. 

8t  0.8. 
8.K. 

8.11. 
T.At. 


T.A.A. 
T.A.O. 


T.H. 
T.H.H.* 


RoVAXD  JOBN  McNeill,  M.A.  r8«iM^8iidrl<4t 

Christ  Churcb,  Osfotd.    B«rtecf^«t-LMr.    Pormetiy  Editor  of  the  5'!  James' t  J  Tftudy,  Jamas  Mapptt; 
CaaetU  (London).  [  TemiS,  BaiL 

RlCBAXD  LyDEKXER,  F.R.S..  F.G.Sl.  F.Z.S.  ,  fSwifM-TMh*  (in  AartV 

Member  of  the  Staff  of  the  Geoloeical  Survey  ol  India,  f  S74-188S.    Aathor  of  J  ZZl^'TST  ^T  T  a 
Catalogue  of  PossU  Uamnuds.  ReptUes  and  Birds  «»  the  Brittsk  Museum;   The  Deer  1  Tarsler;  Hew  (tw  part); 
of  ail  Lauds :  The  Came  A  nimals  of  Africa ;  &c  I  TOlodontU.  TitanotteifldM 


Rev.  Robert  Mackintosr,  M.A.,  D  D 
Tator  in  Lancanhire  iodepeadeat  Collegei 


{ 


TlMifin;  Theolocj. 


Robert  Nisbet  Bain  (d.  1909). 

Assisunt  Librarian.  British  Museum,  1883-1909.  Author  of  Seandinaaia:  the 
Pditieal  History  of  Denmark,  Norway  and  Sweden,  1513-1900,  The  First  Romanovs, 
1613  to  1725 :  SUnoniC  Eurofit:  the  Fdittcal  History  of  Poland  and  Russia  from 
069  to  i790\  &c 


R.  PrenA  Skeis,  F.S.A..  F.R.I.B.A. 

Formerly  Master  of  tne  Architectural  School,  Royal  Academy.  'London.    Btst 
President  of  Architectural  Association.    Associate  and  Fellow  of  King's  Colleise, . 
London.    Corresponding  Member  of  the  Institute  of  France.    Editor  of  Fergusson's 
History  of  Architecture.    Author  of  Architecture:  East  and  West;  &c. 

Reinholo  Rost,  CLE..  LL.D.  (1822-1896). 

Secretary  of  the  Royal  Asiatic  Society.  1 863-1 869.  Librarian  at  the  India  Office, 
London.  1860-1893.  Editor  of  H.  H.  Wilson  s  Essays  on  the  Relig}ons  of  the  Hindus; 
Hodgson's  &says  an  Indian  Subjects,  &c 

Stanley  Artbur  Cook,  M.A. 

Editor  for  the  Palestine  Explo^tion  Fund.  Lecturer  in  Hebrew  and  Syriac,  and 
formerly  Fdlow,  GonviUe  anid  Cains  CoUoEe,  Cambridge.  Examiner  in  Hebrew  and 
Aramaic,  London  University.  1904-1908.  Author  of  Glossary  of  Aramaic  In- 
scriptions; The  Laws  of  Moses  ana  Code  of  Hammurabi;  Critical  Notes  on  Old 
Testament  History;  Rdigiion  of  Ancient  Palestine;  &c. 


8weden:  History  (in  part)-, 
Sweyn  L; 

Sz^chenyi,  IstTan,  Count; 
Silgligett.  Bde; 
Tamowsld,  Jan; 
Tausen,  Hans;  Tearing  Connt; 
Theodore  L-IIL  of  Bnnla; 
ThAkSlj,  Inue;  TIsa,  K&lmftn; 
Ton,  Johan,  Coant; 
.  Tolstoy,  Petr,  Count 


Temple  (in  part). 


TKOfli;  fMffc 


TUmni. 


r  Thomson,  Grimur; 
\  Thdfoddsen,  Jdn. 


Sicfus  BlSndal. 

Librariaa  of  the  University  oi  Copenhagen. 

St  George  Lane  Fox-Pitt.  M.R.A.S  f 

Associate  of  King's  College,  London.  Treasurer  and  VIce-Prcaident  of  the  Moral  i  Theoeophy:  OrieHt<iL 
EdocBtion  League  and  the  International  Moral  Education  Congress.  [ 

Si  George  Stock,  M.A.  r  fhanxAai^A* 

Pembroke  College,  Oxford.    Lecturet  In  Greek  in  the  University  of  Birmbigham.  i  XoWL  ThoBook  of 

Sten  Konow,  Pb.Q.  f 

Professor  of  Indian  Philology  in  tfao  Unfvefsity  of  Christiania.  (Mkier  de  1' Acadteue  J  TIbetO*Burmnn  Ltnnacet. 
Fransaise.  Author  of  StoimmcUbanafraAiMaao:  &c.  [ 

SmoN  Nbwcomb,  D.Se.,  LL.D. 

See  the  biographical  article:  Nbwcohb.  Sdcom. 


•[Time,  Standard. 


Tboicas  Asbbt,  M.A.,  Lirr.D. 

Director' of  the  British  School  of  Archaeology  at  Rome.     Formerly  Scholar  of 
Christ  Church,  Oxford.   Craven  Fellow.  1897.   Coniqgton  Prizeman,  1906.    Member, 
of  the  imperial  German  Archaeological  Institlite.    Author  of  The  Classical  Topo- 
graphy  of  the  Roman  Campaffsa, 


Soessola;  Snlel;  Suirentnmi 
Satri;  Syharis; 

Syraoiife  {in  part);  TMrmlna; 
Taranto;  Tarentnm;  faotulnll; 
Teggiano;  Tergeste; 
Termini   Imerese;   Tenaelna; 
Tharros;  Tharif;  Tfbvr; 
Tiburtina»  Via;  Tlfkun* 


Tbomas  Andrew  Archer,  M.A. 

Author  of  The  Crusade  rf  Richard  /.;  Ac 

TDCOTBT  AxTCTTSTINE  COGHLAN,  I.S.O. 

i^nt-General  for  New  South  Wales.   Government  Statistician,  New  South  Wales. 
1886-1905.    Honorary  Fellow  of  the  Royal  Statistical  Society.    Author  of  Wealth . 
and  Progress  cf  New  Soulh  Wales;  StatistiaU  Account  of  AuskuUa  and  New  Zea- 
land; &C. 


I  Templan  (in  part). 


■Tasmania;  geography,  Sl^i^ici 
and  History, 


A.  Terrien  de  Lacouperie,  Ijtt.D. 

Formeriy  Professor  of  Indo-Chuiese  at  Univcnity  Cottege.  London. 

Tbouas  Hodgcn,  D.C.L.,  Litt.D. 

See  the  biographical  article :  Hodccv.  Thomas. 


j  Tibet  (m  part). 


i  Theodorie, 

Sn  Thovas  Huncerford  Holdich.  K.C.M.G.,  K.C.I.E.,  D.Sc.  r 

Superintendent  of  Frontier  Surveys.  India.  1802-1898.    Gold  Medallist.  R.G.S..J  Surveying  {in  partr, 
London.  1887.    Author  of  The  Indian  Borderland;  The  Countries  of  the  Km^s]  Tibet  tin  §art). 
Award;  India;  Tibet,  t  "^     e'     ' 


W.L.' 
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?•  B.  W.  T.  EODBcm  WiLiiAics.  /••.^^^i-  •  ■• 

PraJeiMr  of  Greek  in  the  Univenity  College  of  NbrtbWBlM,Buifor.  '^nMSUtOimpiB. 

T.  L.  B.  Sn  Thomas  Laudek  Bruntom,  Bart.,  M.D.,  Sc.D.,  LL.D..  F.R.S.,  F.R.C.P.        f 

Consulting  Physician  to  St  Bartholomew's  Hospital,  Lonoon.    Author  of  Modem']  llltrtpMlttfllii 
Therapeuttes;  Therapeutics  of  tJu  Circulaticni  Sic  I 

T.  Li  H.  Sis  Thomas  Lxttue  I^eatb;  K.C.B.,  Sc.D,  f 

Assistant  Secretary  to  the  Tre^ury ,  London.    Formerty  Fdlow  U  Trinity  CoUmk,  J  in,A^^«-i-.  ^«  T^m.um 
Cambridge.    Author  of  ApoUowna  of  Perg^i  Tnadse  cm  Come  Secteens/ne}  XwOOOilOS  «I  iniMfc 
Tkirteen  Books  of  Ettehd^s  ElemeMs ;  &c.  I 


iooks  of  Eitdid's  £iemeiH9i  Sec 

T.  tf.  Ii.  Rev.  Thomas  Mastin  Lindsay,  M.A.,  D.D.  f 

Principal  and  Professor  of  Chuith  Hutory,  United  Ffee  Church  CoOege,  Glasgow.  S  TtemM  i  KeOUlL 
Author  of  Life  of  Lutker ;  &c.  I  ^- 

T.  B.  R.  Sb        Rev.  Thomas  Roscoe  Rede  Stebbing, 

Fellow  of  King's  College.  London,  H< 
Worcester  College,  Oxford.'  Zoological 
1907.   Author  of  A  History  qf  Crustaeea^ 

T.8*.  Tbouas  Sbocombe,  M.A.  f 

Balliol  Collefl^  Oxford.   Ledturer  in  History.  East  London  and  Bh-kbcck  Colleges,  J  Swlff^  loittilbaD  {in  part^] 
University  of  London.    Stanhope  Prizeman.  Oxford,  1887.    Assistant  Editor  of  the  |  TtehbOITO  Cialnuuit. 
Dictionary  of  NoHonal  Biography ,  i89i*-i90i.  Author  ol  The  ilft  t(f  Johnson;  Sk,  I 

T.W.Cfc         ViOEKinnt  Wiua«*H  Chawian.  |8i^5f««f  Jf«»«/«««r.  «• 

W.  Ay.  WitniD  Any,  M.Inst.  C.E.  i  Tmm9,^imm*wm 

SometimeScholarofTrinityCollece,CamWdge.  Technical  adviser  to  the  Standaidtl  "«™«nw«T« 
Department  of  the  Board  of  Trade.   Author  of  LeoMing  and  Geodesy;  &c.  l 

Swltserluid:  Geegrapky, 
G§9emnien$,  Slc,  HIsflfry 
and  JJkr<Ume; 

TO,  Wtmm;  ThQB  {Townh 

Tkuu  Uka  of;  Thuifu; 

Tloliio  {Canton); 

Tirol;  Tbggonbmg^  The. 

W.  K  P.  Walter  Auson  Phillips,  M.A.  f  J"P"»-  ^^•'f*  ^  En^and; 

Eormerly  Exhibitioner  of  Merton  CoUege  and  Senior  Scholar  of  St  John's  CdOege,  i  Templars  (til  parf); 
Oxford.    Author  of  Modem' Europe;  &c:  I  Tltlss  of  HODOor. 

W.  B.*  WnilAM  BUKTON,   M.A.,  F.CS.  ftWlMAttA  tim  SamA* 

Chairman  of  the  Joint  Committee  of  Pottery  Manufacturers  of  Great  Britain.  <  JJt^       ^     r*^f» 
Author  of  English  Stoneware  and  Earthenwan ;  &c.  \  ""* 

W.B.B.  W.  Bakes  Bkown.  /sniMMriMMiM^ 

Licut.-Colonel.  Commanding  Royal  Engineers  at  Malta.  \  SMimnilS  WMI. 

W.B.r 


W.  A.  B.  CL       Rev.  William  Ancrsrns  Brevoost  Coolidge,  M.A.,  P.R.G.S.,  Pb.D. 

Fellow  of  Magdalen  College.  Oxford.  Professor  ol  English  History,  St  David's 
College,  Lampeter,  1880-1881.  Author  of  Guide  du  Haut  Dauphini;  The  Range  of 
Oie  ToM\  Guide  to  Grindelwald;  Guide  to  Switxerland;  The  Alps  in  Nature  and  in 
Histfiry-,  &c   Editor  of  the  Alpine  Joumat,  1880-1881 ;  Soc 


William  Barclay  Squise,  M.A..  F.S.A.,  F.R.G.S.  r 

Assistant  in  charn  of  Printed  Music,  British  Museum.    Hon.  Secretary  of  the)  __  -_^- «_^ 

Purcell  Society.    Formerly  Musical  Cntic  of  the  Westminster  GauUe,  the  Saturday  1  TKoma^  AnllD  OtlfBf. 
JReoiew  and  the  &obe,  \ 

W.  &  Oo»         Rt.  Rev.  Wiluam  Edwasd  Coixxns,  D.D.  r 

Bishop  of  Gibraltar.    Formerly  Ptofes«or  of  Ecclesiastical  History.  King's  Collen,  J  Tslt»  ArehbbllOp; 
London.  ^Lecturer  at  Selwyn  and  St  John's  Colleges.  Cambridge.    Author  of  Hi^l  Testtmantlim  DomlnL 
5My  ^  Ecclesiastical  History ;  Beginntngs  of  English  Christianity :  &c.  L  —•«ui«i«uu  wuuiu. 

W.F.€L  Wiluam  F^den  Ceaies,  M.A.  T  Summarv  lorladlettoii* 

Barrister-at-Law.  inner  Temple.     Lecturer  on  Criminal  Law,  Kiag's  Cdnege.-f  e^ZTT-..  c.«3u»7r^\ 
London.   Editor  of  ArchboWsCr»m*«a/i'tedd««g(23fd  edition).  I  Summoiis,  Sunday  U«P>. 

W.G.F.  William  Gbosge  Freeman.  ( 

Joint-author  of  Nature  Teaching:  The  World's  Commercial  Products;  &c    Joint- -{  Tbtaeeo. 
editor  of  Sdeuce  Progress  in  the  Twentieth  Century.  { 

W.M9>  William  Henky.  r 

Founder  and  Chief  Secretary  to  the  Royal  Life  Saving  Society.    Associate  of  the  J  g^hnrntii^. , 
Order  of  St  John  of  Jerusalem.    Joint-author  of  Stoimming  (Badminton  Library) ;  I  ^" 

&c  I 

W.  H.  F.  S»  Wiluam  Henry  Flowek,  F.R.S.  /  Tlspfr  («»  P<«^1 

See  the  biographical  article.  Flower.  Sir  W.  H.  I  Tlgtr  (in  part). 

W.  H.  F.  Walter  Herries  Pollock.  M.A.  f 

Trinity  College.  Cambridge.    Editor  of  the  Saturday  Reo%ew,  1883-1894.    Author  •<  TlMCksny* 
of  Lectures  on  French  Poets :  Impressions  of  Henry  Imng ;  Sac.  [ 

W.  J.  &  Rev.  William  Jackson  Brodribb,  M.A.  | 

Formeriy  Fellow  of  St  John's  College*  Cambridge,  and  Rector  of  Wootton-Rivers,  i  TuftOS  (in  paH). 
WUtt.  I 


Walter  Lehmann^  M.D.  f 

Directorial  Assistant  of  the  Royal  Ethnographical  Museum.  M.unich.  Conducted  J  Tolleet* 

Exploring  Expedition  in  Mexico  and  Cent*-at  America.  1907-1909.  Author  of  1 

publications  on  Mexican  and  Central  American  Archaeology.  I 

Wiluam  McDougall,  M.A.                                                   -  .  «        f-       _^ 
Wilde  Reader  in  Mental  Philomphy  in  the  Umvertity  of  Oxfocd.   Formeriy  Fellow  ]  SoOWflM* 

of  Sc  John's  CoUege,  Cambridge  I 


xn 
w.M.a 

W.lLRa. 
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SUBMARIIIE  MIHES. '  A  submarine  mine  U  a  weapon  of  Imr 
ued  in  the  attack  and  defence  <rf  harbours  and  anchorages. 
It  may  be  defined  a»  "  A  charge  of  explosives^  moored  at -or 
beneadi  the  surface  of  the  water,  intended  by  its  explosion  to 
put  out  of  action  without  delay  a  hostile  vessel  of  the  dass  it  is 
intended  to  aa  against."  It  diffiers  from  the  torpedo  («.9.)  in 
being  incapiU)le  of  movement  (excq>t  in  the  special  form  of 
drifting  mines,  which  are  not  moored,  but  move  with  the  tide  or 
cnrrmt).  But  this  svbdiviskm  into  two  distinct  classes  was 
not  made  till  1870.  Prior  to  that  date  the  term  *"  torpedo  " 
was  used  for  all  explosive  charges  fired  in  the  water. 

Submarine  mines  may  be  divided  into  two  main  dasses,  con- 
dxdiable  and  uncontrollable,  or,  as  they  are  often  classified,' 
"  electrical "  or  "  medianical."  In  the  first  class  the  method  of 
firing  is  by  electridty,  the  source  of  the  electric  power  whether 
by  battery  or  d3mamo  being  foatained  in  a  firing  station  on 
shore  and  connected  to  the  mines  by  insulated  cables.  By 
simpAy  switching  oS  the  electricity  in  the  firing  station,  such 
mines  are  rendered  inert  and  entirely  harmless.  In  the 
second  dass,  the  means  of  firing  are  contained  in  the  mine 
itself,  the  source  of  power  bdng  a  small  dectric  battery, 
or  being  obtained  from  a  pistol,  qning  or  suq)ended  wdght. 
In  all  mines  of  this  class  the  impube  which  actuates  the  firing 
gear  is  given  by  a  ship  or  other  floating  object  bumping  against 
tSieuine.  When  mechanical  mines  have  once  been  set  for  firing 
tbey  are  thus  dangerous  to  friend  and  foe  alike.  Safety  anange- 
ments  are  employed  to  prevent  the  firing  apparatus  working 
while  the  mine  is  being  laid,  and  dockwork  is  sometimes  added 
to  render  the^mine  inactive  after  a  certain  definite  time  or  in 
case  the  mine  breaks  away  from  its  mooring.  Thdr  prindpal 
advantages,  as  compared  with  the  dectrically  controlled  mines, 
are  cheapness  and  rapidity  of  laying.  "  Controllable"  mines  are 
absoltttdy  under  the  control  of  the  operator  on  shore,  .thdr 
condition  is  always  aocuratdy  known,  and  if  any  break  adrift 
a^t  only  is  the  fact  at  once  known  but  the  mines  themsdves  are 
harmless.  Another  advantage  is  that  when  fired  by  "  observa- 
tion  "  as  described  bdow,  they  are  placed  at  depths  which  will 
be  well  below  the  bottom  of  any  vessda  passing  through  the 
mine  fidd.  They  can  thua  be  used  in  channeb  which  tiave  to 
be  kept  open  for  traffic  during  hostiUtiea. 

Electriod  mines  take  rather  longer  to  prepare  and  lay  out 
than  the  other  dass,  as  the  electrical  cables  have  to  be  laid  and 
Jointed,  and  they  require  rather  more  skill  and  training  in 
the  operators  employed  to  lay/and  fire  the  mines.  Such  mines 
TCpiesent  the  bluest  devdopment  of  this  form  of  warfare,  and 
the  details  given  bdow  refer  mainly  to  this  class  of  mine. 
>  Electrical  mines  are  arranged  on  two  ^stems  according  to  the 
method  of  ascertaining  the  proper  moment  .to  apply  the  firing 


current  to  the  mine  cables.  These  methods  are  by  **  observa- 
tion "  or  by  "  circuit  doser." 

The  "  observation  "  system  depends  on  two  careful  observa- 
tions made  by  an  operator  on  shore,  one  of  the  exact  position 
in  which/  the  mines  are  laid,  the  other  of  the  track  of  hostile 
ships  passing  over  the  mine  fidd.  The  position  of  the  mines 
when  laid  is  mi^rked  on  a  qiedal  chart,  on  which  the  track  of 
shipa  crossing  the  mine  fidd  can  also  be  lotted.  When  the  track 
is  seen  to  be  crossing  the  podtion  of  a  mine,  a  switch  is  dosed  on 
shore  and  the  mine  is  fired.  To  allow  for  errors  in  observation 
such  mines  are  fitted  with  large  charges  <A  explosive  and  are 
usually  arrange<Hn  lines  of  two,  three  or  four  mines  placed  across 
the  channel,  all  the  mines  in  aline  beipg  fired  together.  Observa- 
tion mines  are  placed  dther  resting  on  the  bottom  or  moored 
at  depths  which  are  well  bdow  the  bottom  of  any  friendly 
vessels  and  (except  that  anchoring  in  the  mine  fidd  must  be 
forbidden  forfear  of  injury  to  cables)  such  mines  offer  no  obstruc* 
tion  to  friendly  trafiic 

In  the  "  drcuit  doser  "  or  "  C.C."  system,  each  mine  contains 
a  small  piece  of  apparatus  which  is  set  in  action  by  the  blow  of  a 
vessd  or  other  object  against  the  mine.  When  set  in  action, 
this  apparatus  con^pletes  an  electrical  drcuit  in  the  mine, 
through  which  the  mine  can  be  fired,  if  the  main  switch  on 
shore  is  dosed.  If  it  is  not  wished  to  fire,  the  C.C.  is  restored 
to  its  ordinary  condition  dther  automatically  by  a  spring  in 
the  mine,  or  by  an  electrical  device  Operated  from  the  shore. 

Such  mines  are  necessarily  placed  near  the  surface,  and  are 
to  this  extent  an  interference,  with  friendly  trafiic.  A  vessel 
passing  by  mistake  through  a  mine  field  of  this  dass  would 
run  no  risk  of  an  explosion  whQe  the  mines  are  inactive,  but 
might  do  some  damage  to  the  mines. 

This  dasa  of  mine  is  used  in  side  channels  which  it  is  intended 
to  dose  entirely,  or  to  reduce  the  width  of  navigable  channels 
where  too  wide  to  be  defended  by  observation  mines.  Their 
prindpal  advantage  is  that  if  the  firing  switch  is  dosed  they  are 
effective  in  fog  or  mist,  when  observation  mines  coyld  not  be 
worked,  and  when  the  guns  of  the  defence  would  be  equally  out 
of  action^  As  they  are  fired  only  when  dose  agsinst  the  side 
of  a  ship,  the  charge  can  be  comparativdy  small  and  the  mines 
themsdves  are  hanidy  and  easy  to  lay. 

Compared  with  observation  mines  they  use  much  less  cable, 
as  the  action  of  the  C.C.  is  such  that  only  the  mine  which  is  struck 
can  be  fired.  Several  mines  of  this  class  can  therefore  share 
one  cable  from  the  shore,  though  in  practice  details  of  mooring 
and  arrangement  limit  the  number  connected  to  one  cable  to 
four.    A  set  of  mines  on  one  cable  is  referred  to  as  a  "  group."  ^ 

The  anangements  for  firing  the  mines  are  contained  in  a  firing 
station  00  sbore,  in  which  is  the  battery  or  other  source  of 
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electrical  power  for  firing,  and  the  necessary  apparatus  for 
testing  the  system  of  mines,  which  is  usually  done  daily.  To 
let  the  operator  in  the  firing  station  know  when  the  C.C.  of  a 
mine  has  been  struck  and  the  mine  is  ready  to  fire,  a  small 
electrical  apparatus  is  provided  in  the  firing  station  for  each 
group  of  mines.  This  arrangement  strikes  a  bell  when  the  C.C. 
is  worked  and  also  doses  a  break  in  the  firing  circuit.  The 
operator  can  then  dose  the  main  switch  and  fire  the  mine, 
or  if  acting  on  the  order  to  "  fire  all  mines  that  signal "  he  has 
already  dosed  his  main  switch,  the  signalling  apparatus,  in  the 
act  of  striking  the  bell,  completes  the  firing  circuit-  A  similar 
piece  of  apparatus  is  connected  to  each  observing  instrument, 
the  completion  of  the  circuit  of  any  line  at  the  observing  station 
then  gives  a  signal  in  the  firing  station  and  the  firing  circuit  is 
completed. 

The  firing  station  can  be  on  a  vessel  moored  -near  the  mine 
field,  but  is  more  usually  on  shore,  where  it  can  be  made  abso- 
lutely secure  against  any  form  of  attack.  But  the  observing 
stations  must  be  on  shore  to  give  stability  to  the  observing 
instruments,  ,they  cannot  be  entirely  protected  as  they  must 
have  a  small  opening  facing  the  mine  field,  but  can  be  made 
very  inconspicuous; 

Any  explosive  can  be  used  in  submarine  minps,  provided 
adequate  means  are  taken  to  explode  the  charge,  but  the  explo- 
sive which  is  easiest  to  handle  and  is  in  most  general  use  is  wet 
gun-cotton  with  a  small  dry  primer  and  detonator  to  start 
ignition.  The  detonators  for  electrical  mines  are  on  the  "  low 
tension  "  system,  that  is,  firing  is  effected  by  the  heating  of  a 
small  length  of  wire  called  a  "  bridge,"  round  which  is  placed  a 
priming  which  ignites  and  detonates  a  small  chatge  of  fulminate 
of  mercury. 

The  charge  is  contained  in  a  steel  minenrase,  which  has  an 
"apparatus"  inside  to  contain  the  electrical  arrangements 
and  the  C.C.  when  used.  Cases  for  observation  mines  are 
usually  cylindrical  in  shape  for  mines  to  rest  on  the  bottom 
and  spherical  for  buoyant  mines.  The  weight  of  charge  is 
about  500  tb  and  the  size  of  a  buoyant  case  for  this  charge 
would  be  four  feet  in  diameter;  Cases  for  contact  mines  are 
spherical,  about  39  in.  in  diameter,  and  can  hold  too  lb  of  gun- 
cotton.  They  are  always  buoyant. '  Buoyancy  is  provided  for 
by  an  air-space  inside  the  case.  Buoyant  cases  are  moored  to  a 
heavy  weight  or  "  sinker,"  the  connexion  bdng  by  a  steel  wire 
rope,  or  in  electrical  mines,  the  cable  itself.  The  cable  is  care- 
fully insulated  and  protected  \rith  a  layer  of  steel  wires.  An 
earth  return  is  used  for  the  electrical  drcuit. 

The'employment  of  mines  in  any  defence  must  depend  entirely 
on  the  general  character  of  the  defence  adopted,  which  will 
itself  depend  on  the  size  and  importance  of  the  harbour  to  be 
defended  and  other  details  (see  Coast  Defence).  The  r61c 
of  mines  in  a  defence  is  to  act  as  an  obstacle  to  detain  ships 
under  fire  and  compel  them  to  engage  the  artillery  of  the  defence. 
Thus  mines  find  their  greatest  usefulness  in  the  defence  of  har- 
bours with  long  channels  of  approach.  Mine  fields  can  be  de- 
stroyed by  *'  creeping  "  for  and  cutting  the  electric  cables,  by 
"  sweeping  "  for  the  mines  themselves  with  long  loops  of  chain 
or  rope  or  by  destroying  the  mines  with  "countermines."  To 
guard  against  any  of  these,  the  mine  fidd  should  be  protected 
by  gun  fire  and  lit  at  night  by  electric  lights.  As  vessels  sunk 
by  mines  may  obstruct  the  channel,  mines  should  not  be  used 
in  very  narrow  channels. 

Although  the  sdcnlific  development  of  submarine  mming 
is  the  work  of  the  last  fifty  years,  attempts  to  use  drifting  charges 
against  ships  and  bridges  are  recorded  as  early  as  the  i6th 
century.  Mines  were  used  by  the  Americans  in  1777,  and  fai 
1 780  Robert  Fulton  produced  an  explosive  machine  which  he 
called  a  "  torpedo,"  and  which  was  experimented  with,  not  very 
successfully,  up  to  181 5.  In  1854  the  Russians  used  mechanical 
mines  in  the  Balric,  but  without  any  marked  success. 

The  first  application  of  electridty  to  the  Explosion  of  Sub- 
merged charges  was  made  by  Sir  Charles  Pasley  in  the  destruc- 
tion of  wrecks  in  the  Thames  and  of  the  wreck  of  the  "  Royal 
Ovorgt "  at  8pith«ad  in  1839  and  tubtequetit  years.    The  fint 


military  use  of  electrically-fired  naines  was  made  in  the  American 
Civil  War  of  1861-65  when  several  vessels  were  sunk'or  damaged 
by  mines  or  torpedoes.  From  this  date  onwards  most  European 
nations  experimented  with  mines,  and  they  were  actually  used 
during  the  Franco-German  War  of  1870,  the  Russo-Turkish  War 
of  1878  and  the  Spanish-American  War  of  1898.  But  the  most 
interesting  example  of  mine  warfare  was  in  the  attack  and 
defence  of  Port  Arthur  during  the  Russo-Japanese  War  (9.9.)  of 
1904-05  Both  sides  used  mechanical  mines  only,  and  both 
suffered  heavy  losses  from  the  mine  warfare.  Mines  and  tor- 
pedoes were  first  mtroduced  into  the  English  service  about  1863, 
defence  mines  being  placed  in  the  charge  of  the  Royal  Ei^neers, 
while  torpedoes  were  developed  by  the  Royal  Navy.  Up  to 
1904  there  were  mine  defences  at  most  of  the  Briti^  ports, 
but  in  that  year  the  responsibility  of  mines  was  placed  on 
the  navy,  and  since  then  the  mine  defences  have  been  much 
reduced.  (W.  B.  B.) 

SUBSIDY  (through  Fr.  from  Lat.  ^ubsidium,  reserve  troops, 
aid,  assistance,  from  subsidere,  literally  "  to  sit  or  remain  behind 
or  in  reserve  "),  an  aid,  subvention,  assistance  granted  espedally 
in  money.  The  word  has  a  particular  use  in  economic  history 
and  practice.  In  English  history  it  is  the  general  term  for  a  tax 
granted  to  the  king  by  parliament,  and  so  distinguished  from  those 
dues,  such  as  the  customs  dues,  which  were  raised  by  the  royal 
prerogative;  of  these  subsidies  there  were  many  varieties;  such 
was  the  subsidy  in  excess  of  the  customs  on  wool,  ieathec,  wine 
or  doth  exported  or  imported  by  aliens,  later  extended  to  other 
articles  and  to  native  exporters  and  importers  (see  Tomkagx 
AND  Poundage);  there  was  also  the  subsidy  whidi  in  the  X4tli 
century  took  the  place  oi  tht  old  feudal  levies.  Apart  frotai 
this  application  the  term,  in  modem  times,  is  partkiilariy  applied 
to  the  pecuniary  assistance  by  means  of  bounties,  &c.,  given  by 
the  state  to  industrial  undertakings  (see  Bounty).  Snbndiea 
granted  by  the  state  to  literary,  dramatic  or  other  artistic 
institutions,  sodeties,  &c.,  are  generally  styled  "  subventions  " 
(Lat.  subveniret  to  come  to  the  aid  of). 

SUCCESSION  (Lat.  successio,  from  sucaieref  to  foUow  after) 
the  act  of  succeeding  or  following,  as  of  events,  objects,  places 
in  a  series,  &c.,  but  particularly,  in  law,  the  transmission  or 
passing  of  rights  from  one  to  another. 

In  every  system  of  law  provision  has  to  be  made  for  a  readjost- 
ment  of  things  or  goods  on  the  death  of  the  human  beings 
who  owned  and  enjoyed  them.  Succession  to  rights  may  be 
considered  from  two  pointe  of  view:  in  some  ways  they  depend 
on  the  personality  of  those  who  are  concerned  with  them:  if 
you  hire  a  servant,  you  acquire  a  daim  against  a  certain  person 
and  your  claim  will  disappear  on  his  death.  But  personal 
relations  are  commonly  implicated  in  the  arrangement  ol  pro- 
perty: if  a  person  borrows  money,  the  creditor  expects  to  be 
paid  even  should  the  debtor  die,  and  the  actual  payment  will 
depend  to  a  great  extent  on  the  rules  as  to  inheritance.  Succes- 
sion, in  the  sense  of  the  partition  or  redistribution  of  the  pro- 
perty of  a  former  owner  is,  in  modern  systems  of  law,  the  subject 
of  many  rules.  Such  rules  may  be  based  on  the  will  of  a  de- 
' ceased  person.  They  will  be  found  in  such  artides  as  Aomms- 
tration;  Assets;  Executqbs  and  Adudostsatou;  Inbesi* 
mnce;  Intestacy;  Legacy;  Will;  &c.  There  are  cases, 
however,  in  which  a  will  cannot  be  expressed;  this  eventuality 
is  discussed  in  the  present  artide,  and  there  can  be  no  doubft 
that  it  is  the  most  characteristic  one  from  the  point  of  view  of 
soda!  conditions.  It  represents  the  view  of  sodety  at  large 
as  to  what  ought  to  be  the  tu/rmal  course  of  succession  in  the 
readjustment  of  property  aftn  the  death  of  a  dtizen.  We  shttH 
dwell  chiefly  on  the  customs  of  succession  among  the  nations  of 
Aryan  stod:.  Other  customs  are  noticed  in  the  artides  on 
Village  CoicuuNmES;  Marohusdan  Law;  &c. 

We  have  to  start  from  a  distinction  between  personal  goods  and 
the  property  forming  the  economic  basis  of  existence  foe  the 
family  which  is  strongly  expressed  in  eurly  law.  War  booty,  pro- 
ceeds of  hunting,  clothes  and  ornaments,  implements  fashioned  by 
pers(Mial  skill,  are  taken  to  belong  to  a  man  in  a  more  perscmal 
way  than  the  ladi  on  which,  he  dwells  or  the  cattle  mi  »  herd 
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It  ii  chttftCteiCrtic  th$X  even'  in  the  stiict  law  of  paternal  poiver 
fonnulated  by  the  Romans  an  nnemancipated  son  was  protected 
In  his  fights  in  regard  to  things  acquired  in  the  camp  {peadimn 
cosfrvfuc)  and  later  on  this  protection  spread  to  other  chattels 
{pecMum  qmsi<a^enst).  The  personal  character  of  this  kind 
of  property  has  a  decisive  influence  on  the  modes  of  succession 
to  it.  This  part  of  the  inheritance  is  widely  considered  in 
eaily  law  as  stiU  in  the  power  of  the  dead  even  after  demise. 
We  find  that  many  savage  tribes  simply  destroy  the  personal 
belofig^ngs  of  the  dead:  this  is  done  by  several  Australian  and 
Negro  tribes  (Post,  Grundrhs  der  dhneiogischen  Jurisprudtnz, 
PP-  X74~5)  Sometimes  this  rule  is  modified  in  the  sense  that  the 
goods  remaining  after  deceased  persons  have  to  be  taken  away 
by  strangers,  which  leads  to  curious  customs  of  looting  the  house 
of  the  deceased.  Such  customs  were  prevalent,  for  example, 
among  the  North  American  Indians  of  the  Delaware  and  Iro- 
quois tribes.  Evidently  the  nearer  relations -^re  not  take 
over  such  things  on  account  of  a  tabu  rule,  while  strangers  may 
appropriate  them,  as  it  were,  by  right  of  conquest. 

The  continuance  of  the  relation  of  the  deceased  to  his  own 
things  gives  rise  in  most  cases  to  provisions  made  for  the  dead 
oat  of  his  personal  succession.  The  habit  of  putting  arms, 
'Victuals,  clothes  and  ornaments  in  the  grave  seems  almost 
universal,  and  there  can  be  no  doubt  that  the  idea  underlying 
such  usages  consists  in  the  wish  to  provide  the  deceased  with  all 
matters  necessary  to  his  existence  after  death.  A  very  char-- 
acteristic  illustration  of  this  conception  may  be  given  from  the 
customs  of  the  ancient  Russians,  as  described  about  921  by  the 
Arabian  traveller  Ibn  Fadhlan.  The  whole  of  the  personal 
property  was  divided  into  three  parts:  one-third  went  to  the 
family,  the  second  third  was  used  for  making  clothes  and  other 
ornaments  for  the  dead,  while  the  third  was  spent  in  carousing 
on  the  day  when  the  corpse  was  cremated.  The  ceremony  itself 
consisted  in  the  following:  the  corpse  was  put  into  a  boat 
and  was  dressed  up  in  the  most  gorgeous  attire.  Intoxicating 
drinks,  fruitj  bread  and  meat  were  put  by  its  side;  a  dog  was  cut 
into  two  parts,  which  were  thrown  into  the  boat.  Then,  aQ  the 
weapons  of  the  dead  man  were  brought  in,  as  weU  as  the  flesh  of 
two  horses,  a  cock  and  a  chicken.  The  concubine  of  the  de- 
ceased was  also  sacrificed,  and  ultimately  all  these  objects  were 
burned  in  a  huge  pile,  and  a  mound  thrown  up  over  the  ashes. 
This  description  is  the  more  interesting  because  it  starts  from 
a  division  of  the  goods  of  the  deceased,  one  part  of  them  being 
affected,  as  it  were,  to  his  personal  usage.  This  rule  continues 
to  be  observed  in  Germanic  law  in  later  times  and  became 
the  starting  point  of  the  doctrine  of  succession  to  personal 
property  in  English  law.  According  to  Glanville  (vii.  5,  4) 
the  chattels  of  the  deceased  have  to  be  divided  into  three 
equal  parts,  of  which  one  goes  to  his  heir,  one  to  his  wife 
and  one  is  reserved  to  the  deceased  himself.  The  same  reser- 
vation of  the  third  to  the  deceased  himself  is  observed  in 
Magna  Charta  (c.  36)  and  in  Bracton's  statement  of  Common 
Law  (fol.  60),  but  in  Christian  surroundings  the  reservation 
of  "  the  dead  man's  part  "  was  taken  to  apply  to  the  property 
which  had  to  be  spent  for  his  soul  and  of  which,  accordingly, 
the  Church  had  to  take  care.  This  lies  at  the  root  of  the  com- 
mon law  doctrine  observed  until  the  passing  of  the  Court  of 
Probate  Act  1857.  On  the  strength  of  this  doctrine  the 
bishop  was  the  natural  administrator  of  this  part  of  the 
personalty  of  the  deceased. 

The  succession  to  real  property,  if  we  may  use  the  English 
legal  expression,  is  not  governed  by  such  considerations  or  the 
needs  of  the  dead.  Roughly  speaking,  three  different  views 
may  be  taken  as  to  the  proper  readjustment  in  such  cases. 
Taking  the  principal  types  in  a  logical  sequence,  which  differs 
from  the  historical  one,  we  may  say  that  the  aggregate  of  things 
and  claims  relinquished  by  a  deceased  person  may:  (i)  pass 
to  relatives  or  other  persons,  who  stood  near  him  in  a  way  deter- 
mined by  law.  Should  several  persons  of  the  kind  stand 
equally  near  in  the  eye  of  the  law  the  consequence  would  be  a 
division  of  the  inheritance.  The  personal  aspect  of  succession 
nilc«  in  such  systems  of  inheritance.    (2)  The  deceased  may  be 


considered  jtf  a  subordinate  member  of  a  higher  organism-*- 
a  kindred,  a  village,  a  state,  &c.  In  such  a  case  there  can  be  no 
succession  proper  as  there  has  been  no  individual  property  to 
begin  with,  llie  cases  of  succession  will  be  a  relapse  of  certain 
goods  used  by  the  member  of  a  commimity  to  that  community 
and  a  consequent  rearrangement  of  rights  of  usage.  The  law 
of  succession  will  again  be  constructed  on  a  personal  basis, 
but  this  basis  will  be  supplied  not  by  the  sngle  individual  whose 
death  has  had  to  be  recorded  but  by  some  community  or  union 
to  which  this  individual  belonged.  (3)  The  aggregate  of  goods 
and  daims  constituting  what  is  commonly  called  an  inheritance 
may  be  considered  as  a  unit  having  an  existence  and  an  object 
of  its  own.  The  circumstance  of  the  death  of  an  individual 
owner  will,  as  in  case  2,  be  treated  as  an  accidental  fact.  The 
unity  of  the  inheritance  and  the  social  part  played  by  it  will  con- 
stitute the  ruling  considerations  in  the  arrangement  of  succession. 
The  persona]  factor  will  be  subordinated  to  the  real  one. 

In  practice  pure  forms  corresponding  to  these  main  concep- 
tions occur  seldom,  and  the  actual  systems  of  succession  mostly 
appear  as  combinations  of  these  various  views.  We  shall  try 
to  give  briefly  an  account  of  the  following  arrangements:  (i) 
the  joint  family  in  so  far  as  ft  bears  on  succession;  (2) 
voluntary  associations  among  co-heirs;  (3)  division  of  inheri- 
tance; (4)  united  succession  in  the  shape  of  primogeniture  and 
ot  junior  right. 

The  large  mass  of  Hindu  juridical  texts  representing  customs 
and  doctrines  ranging  over  nearly  5000  years  contains  many 
indications  as  to  the  existence  of  a  joint  family  which  was 
considered  as  the  corporate  owner  of  property  and  therefore 
did  not  admit  in  principle  of  the  opening  of  succession  through 
the  death  of  any  of  its  members.  The  father  or  head  of  such 
a  joint  family  was  in  truth  only  the  manager  of  its  property 
during  lifetime,  and  though  on  his  demise  this  power  and  right 
of  management  bad  to  be  regulated  anew,  the  property  itself 
could  not  be  said  to  pass  by  succession:  it  remained  as  formerly 
in  the  joint  family  itself.  In  stating  this  abstract  doctrine 
we  have  to  add  that  our  evidence  shows  us  in  practice  only 
characteristic  consequences  and  fragments  of  it,  but  that  we 
have  not  the  means  of  observing  it  directly  in  a  consistent 
and  complete  shape  during  the  comparatively  recent  epochs 
which  are  reflected  in  the  e\'idence.  It  is  even  a  question 
whether  such  a  doctrine  was  ever  absolutely  enforced  in  regard 
to  chattels:  even  in  the  earliest  period  of  Hindu  law  articles 
of  personal  apparel  and  objects  acquired  by  personal  wiU  and 
strength  feU  to  a  great  extent  under  the  conception  of  separate 
property.  Gains  of  science,  art  and  ctaft  are  mentioned  in  early 
instances  as  subject  to  special  ownership  and  corresponding 
rules  of  personal  succession  are  framed  in  regatd  to  them 
(Jolly,  Tagpre  lectures  on  PartiHon,  Inheritance  and  Adoption, 
94).  But  on  the  other  hand  there  are  certain  categories  of 
movable  goods  which  even  in  later  law  are  considered  as  belong- 
ing to  the  family  community  and  incapable  of  partition,  e.g. 
water,  prepared  food,  roads,  vehicles,  female  slaves,  property 
deistined  for  pious  uses  and  sacrifices,  books.  When  law  became 
rationalized  these  things  had  to  be  sold  in  order  that  the  pro- 
ceeds of  the  sale  should  be  divided,  but  originally  they  seem 
to  have  been  regarded  as  owned  by  the  joint  family  though 
used  by  its  single  members.  And  a^  to  immovables — ^land  and 
houses — they  were  demonstrably  excluded  in  ancient  customary 
law  from  partition  among  co-heirs. 

In  Greek  law  the  most  drastic  expression  of  the  joint  family 
system  is  to  be  found  inthe  arrangements  of  Spartan  households, 
where  brothers  clustered  round  the  eldest  or  "  keeper  of  the 
hearth"^  (ianavafuov) ,  and  not  only  the  management  of 
falnily  property  but  even  marriages  were  dependent  on  the  unity 
of  the  shares  and  on  the  necessity  of  keeping  down  the  offspring 
of  the  younger  brothers.  With  the  Romans  there  are  hardly 
any  traces  of  a  primitive  family  community  excluding  succession, 
but  the  Celtic  tribal  system  was  to  a  great  extent  based  on  this 
fundamental  conception  (Seebohm,   Tribal  System  in  Wales). 

'  The  term  Illustrates  the  intimate  connexion  between  Inheritanoo 
and  household  religion  in  ancient  Aryan  custom. 
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During  three  generations  the  joffipring  of  father,  grandfather 
and  great-grandfather  held  together  in  regard  to  land.  The 
consequence  was  that,  although  8e{>arate  plots  and  houses  were 
commonly  reserved  for  the  uses  of  the  smaller  families  included 
within  the  larger  unit,  the  death  of  the  principal  brought  about 
an  equalization  of  shares  first  per  stirpes  and  ultimately  per 
capita  until  the  final  break-up'of  the  community  when  it  reached 
the  stage  of  the  great-grandsons  of  the  original  founder.  But 
the  most  elaborate  system  of  fajmly  ownership  is  to  be  observed 
in  the  history  of  the  latest  comers  among  the  Aryan  races — the 
Slavs.  In  the  backward  mountain  regions  which  they  occupied 
in  the  Balkan  Peninsula  and  in  the  wilderness  of  the  forests  and 
moors  of  Eastern  Europe  they  developed  many  characteristic 
tribal  institutions  and,  among  these,  the  joint  family,  the 
Zadruga^  inokosktina.  The  huge  family  communities  of  the 
southern  Slavs  have  been  described  at  length  by  recent  observers, 
and  there  can  be  no  doubt  that  their  roots  go  back  to  a  distant 
past  (see  Village  Coiucunities).  There  is  no  room  in  them 
lot  succession  proper:  what  has  to  be  provided  for  is  the  con- 
tinuity of  business  management  by  elders  and  the  repartition  of 
rights  of  usage  and  maintenance,  a  repartition  largely  dcpen-' 
dent  on  varying  customs  and  on  the  policy  of  the  above-men- 
tioned elders.  In  Russia  the  so-called  largt  family  appears  as  a 
much  less  extensive  application  of  the  same  idea.  It  extends 
rarely  over  more  than  three  generations,  but  even  as  a  duster 
of  members  gathering  around  a  grandfather  or  a  great-unde 
it  presents  an  arrangement  which  hampers  greatly  private  enter- 
prise and  staves  off  succession  until  the  moment  when  the  great 
household  breaks  up  between  the  descendants  of  a  great-grand- 
father. 

I  In  Germanic  law  we  catch  a  glimpse  of  a  state  of  things  in 
which  side  relations  were  not  admitted  to  succession  at  all. 
The  Frankish  Edict  of  Chilperic  (aj>.  571)  tells  us  that  if  some- 
body died  without  leaving  sons  or  daughters,  his  brother  was  to 
succeed  him  and  not  his  ndghbouis  {non  vicint).  This  has  to 
be  construed  as  a  modification  of  the  older  rule  according  to 
which  the  neighbours  succeeded  and  not  the  brother.  Under 
*'  neighbours  "  we  cannot  ^mderstand  merdy  people  connected 
with  a  person  by  proximity  of  settlement,  but  rather  his  kinsmen 
in  thdr  usual  capacity  of  ndghbours.  The  fact  that  kinsmen 
forming  a  settlement  have  precedence  of  such  near  relations  as 
the  brothers  is  characteristic  enough,  espedally,  as  evta  the 
succession  of  sons  and  daughters  is  mentioned  in  a  way  which 
shows  that  there  was  stiU  some  doubt  whether  neighbouring 
kinsmen  should  not  take  inheritance  instead  of  the  latter. 
These  are  systems  of  a  very  archaic  arrangement  based  on  a 
close  tribal  community  between  the  members  of  a  kindred. 
Such  a  community  is  not  apparent  in  later  legal  custom,  but  there 
are  many  signs  of  a  dose  union  between  members  of  the  same 
family.  The  law  of  Scania,  a  province  of  southern  Sweden, 
shows  us  a  group  settled  around  a  grandfather.  His  sons  even 
when  married  hold  part  of  the  property  under  him  and  it 
is  with  some  difficulty  that  they  and  their  wives  succeed  in 
separating  some  of  the  goods  acquired  by  personal  work  or 
brought  in  by  marriage  from  the  rest  of  the  household  property 
(Scanian  Law,  Danish  Text  i.  5).  The  same  arrangement 
appears  in  Lombard  law  as  regards  brothers  who  remain  settled 
in  a  common  house  (Edict •of  Rothari  c.  167).  Of  course,  in  all 
such  cases,  there  could  be  no  real  inheritance  and  succession, 
but  merely  the  stepping  in  of  the  next  generation  into  the  rights 
and  duties  of  the  representative  of  an  older  generation  on  the 
latter's  demise.  In  legal  terminology  it  is  a  case  of  accretion 
and  not  of  succession. 

'  The  next  stage  in  the  devdopment  of  succession  is  presented 
by  an  arrangement  which  was  common  in  Germany,  viz.  by  the 
management  of  property  under  the  rule  of  so-called  Ganerb- 
schajt.  Canerben  is  the  same  as  the  Latin  cokeredes,  com- 
parlicipeSf  consortes.  A  capitulary  of  $18  mentions  such  com- 
munities of  heirs  holding  in  common  (cf.  Boretius  Capitularia, 
i.  2S2).  While  the  community  lasted  none  of  the  shareholders 
could  dispose  of  any  part  of  the  property  by  his  single  will. 
Le^y  and  economicaily  all  transactions  had  to  proceed  from 


common  consent  and  common  resolve.  Thb  did  not  pcediide  (he 
possibility  of  any  one  among  the  shareholders  claiming  his-own 
portion,  in  which  case  part  of  the  property  had  to  be  meted 
out  to  him  according  to  fair  computation  {swacara).  There 
was  no  legal  constraint  over  the  shareholders  to  remain  in 
conunon:  division  could  be  brought  about  either  by  common 
consent  or  by  claims  of  individuals,  and  yet  the  constant  occur- 
rence of  these  settlements  of  co-hdrs  shows  that  as  a  matter  of 
fact  it  was  more,  profitable  to  keep  together  and  not  to  break 
up  the  imit  of  property  by  division.  The  customary  union  of 
co-heirs  appears  in  this  way  as  a  corrective  of  the  strict  legal 
principle  of  equal  rights  between  heirs  of  the  same  degree.  In 
Engli^  practice  the  joint  management  of  co-heirs  is  not  so  fully 
described,  but  there  can  be  no  doubt  that  under  the- older  Saxon 
rule  admitting  heirs  of  the  same  degree  to  equal  rights  in  suc- 
cession the  interests  of  economic  efficiency  were  commonly  pre- 
served by  the  carrying  on  pf  common  husbandry  without  any 
realization  of  the  concurrent  claims  which  would  have  broken 
up  the  object  of  succession.  This  accounts  for.  the  fact  that 
notwithstanding  the  prevalence  among  the  early  English  of 
the  rule  admitting  all  the  sons  or  hdrs  in  the  same  position  to 
equal  shares  in  the  inheritance,  the  organic  units  of  hides, 
yardlands,  &c.  are  kept  up  in  the  course  of  centuries.  In 
the  management  of  so-called  gavelkind  succession  in  Kent 
partition  was  legally  possible  and  came  sometimes  to  be  effected, 
but  there  was  the  customary  reaction  against  it  in  the  shape  of 
keeping  up  the  "  yokes  "  and  "  sulungs."  A  trace  of  the  same 
kind  of  union  between  co-hdrs  appears  in  the  so-called  parage 
communities  so  often  mentioned  in  Domesday  Book. 

In  all  these  cases  the  prindple  of  union  and  joint  manage- 
ment is  kept  up  by  purely  economic  means  and  considerations. 
The  legal  possibih'ty  of  partition  is  admitted  by  the  side  of  iL 
It  is  interesting  to  watch  two  divergent  lines  of  further  develop- 
ment springing  from  this  common  source;  on  the  one  side  we 
see  the  full  realization  of  individual  right  resulting  in  frequent 
divisions;  on  the  other  side  we  watch  the  rise  of  legal  restraints 
on  subdivision  resulting  in  the  establishment,  in  respect  of 
certain  cat^ories  of  property,  of  rules  excluding  the  plurahty 
of  hdrs  for  the  sake  of  preserving  the  unity  of  the  household. 
The  first  system  is,  of  course,  most  easily  carried  out  in  countries 
where  individualistic  types  of  husbandry  prevail.  In  Europe 
it  is  espedally  prevalent  in  the  south  with  its  intense  cultivation 
of  the  arable  and  its  habits  of  wine  and  olive  growing.  We 
shaU  not  wonder,  therefore,  that  the  unrestricted  subdivision 
among  hdrs  is  represented  most  completely  by  Roman  law. 
Not  to  speak  of  the  fact  that  already  in  the  XII.  Tables  the 
prindpal  mode  of  inheritance  was  considered  to  be  inheritance 
by  will  while  intestate  succession  came  in  as  a  subsidiary  ex- 
pedient, we  have  to  notice  that  there  is  no  check  on  the  dis- 
persion of  property  among  heirs  of  the  same  degree.  The  only 
survival  of  a  r£gime  of  family  community  may  be  found  in  the 
distinction  between  heredes  sui  (hdrs  of  their  own)  and  keredes 
extranei  (outside  hdrs  of  the  deceased).  The  first  entered  by 
thdr  own  right  and  took  possession  of  property  which  had 
belonged  to  them  potentially  even  during  their  ancestor's  life. 
The  latter  drew  their  claims  from  their  relationship  to  the 
deceased  and  this  did  not  give  them  a  direct  hold  on  the  property 
in  question.  Apart  from  that  the  dvil  law  of  andent  Rome 
favoured  complete  division  and  the  same  prindple  is  represented 
in  all  European  legislation  derived  from  Roman  law  or  strongly 
influenced  by  it.  Sometimes,  as  in  the  French  Code  Civile  even 
the  wish  of  the  owner  cannot  alter  the  course  of  such  succession 
as  no  person  can  make  a  will  depriving  any  of  his  children  of  thdr 
legal  share. 

In  full  contrast  with  this  mo^e  of  succession  prevailing  in 
roroanized  countries  we  find  the  nations  proceeding  from 
Germanic  stock  and  strongly  influenced  by  feudalism  developing 
two  different  kinds  of  restraints  on  subdivision.  In  Scandi- 
navian law  this  point  of  view  is  expressed  by  the  Norwegian 
customs  as  to  Odal.  The  principal  estates  of  the  country,  which, 
according  to  the  law  -of  the  Gulathing  have  descended  through 
five  generations  in  the  same  familyj,  C8nnot_be_dispersed  and 


SUCCESSION  DUTY 


■linutBt  It  ptmure.  '  Tlcjr  ik  con^dered  u  rigblly  belong- 

OUbliliicil,    In  ordci  (a  kwp  thue  cstalcs  within  the  kindred 
they  aie  to  descend  c!uefiy  to  men:  women  are  admitted  to 
pri^ierty  Id  them  only  in  emptkinai  cues.     Originally  Jt  ia 
only  the  daughtn  of  a  man  who  has  Mt  no  sou  and  the   ' 
oF  one  who  has  lell  no  children  and  no  hrotben  that  are  admitted 
ID  Uke  Odal  u  if  Ihey  were  men.    Niccu  and  Bnt-cou&n*  . 
ulDUtted  in  the  wme  tbat  they  have  to  pas  the  propetly 
their  neunt  male  hdi.     Tbey  may,  in  certain  eventualili 
bo  bought  out  by  the  nearest  male  telative.   A  aecond  peculiarity 
of  Odal  consists  in  the  right  of  relations  descending  from  one    ' 
.1. . —  . ingers  from  acquiting  Odal 


ilirtly  or  in  portion  has  £rst  tc 

ne-filih.  Even  if  no  relative 
rivilege  an  Odal  uia'e  sold  to 
ito  the  family  by  compulsor; 
ibscquently  find  the  means  ai 
ich  redemption.  Od»l  right  do 
junger  sons  or  of  any  hi*     ' 


apply  to  his  relativee  and  they 
ce  proposed  by  a  ilrangei  less 
has  taken  advantage  of  Ihia 
stranger  may  be  boogbt  back 


:  claims  of  tl 


ustouiary  suceeiHon  in  Norwegian  peasan' 
11  its  sets  great  price  on  holding  the  property  o[  the  btniseboli 
together.  It  it  keenly  fell  that  a  fsorij  (farm)  ought  no 
h:  parcelled  up  into  srnallel  holdings,  and  in  the  commoi 

ong  themselves  who  is  to  remain  in  charge  of  ifae  anccstra 


ssted  ii 


oney  o 


irt  on  some  other  estate  or  perhaps  En  a  cottage  by  the  aidt 
the  principal  house.    In  medieval  England,  France  and  Cer 

regards  the  keeping  up  of  united  holdings,  and  it  may  be  laiii 
Lt  the  lover  we  get  in  the  scale  of  properly  the  stronger  these 
isideralions  become.  II  it  b  possible,  though  not  perhaps 
ifiiible,  to  divide  the  property  of  a  large  fann,  it  becomes 
iost  impossible  to  break-up  the  smaUer  units— 
and  oigangs.  Through  being  parcelled 
I,  land  loses  in  value,  and,  as  to  cattle,  it  is  Impossible 
one  01  or  one  horse  in  ipicit  without  wlli 


the  break  up  into  small  tenaiicfea,  u  the  yonngeit  lo  the  IubH* 

is  certainly  not  a  fit  (epresenlalive  of  hieivcby  and  authority 
.nri  ™,.i,i  ~„  h..»  I .  ^0  j^  anythtig  but  hia  own 


ssCifcted  household. 
One  mote  feature  of 
oticed  in  condusioo, 
ibetJtance  in  land.  1 
lovable  g 


.    the   ucluaion  <] 


m  held  pi 


yardia 


direct  contradiction  with  the  an 
me  degree  should  be  admitted  ti 
3  eipressly  that  the  sorageis  of 
led  succession  and  partly  by  di 
ions  o(  feudalism  and  serfdor 


inited  91 


a  military  fief  or  an  agtict 
value  of  their  tenancies  t 
aniong  heirs.  But  apart 
there  was  the  evidci "  " 
and  therefore  the  poi 


ie  lord  th 
ural  lai 


selMnlr 


in  of  holdlDgs  is  by 
no  means  connnea  to  servile  tenements  or  lo  miiitaiy  fiets. 
The  question  whether  the  successor  should  be  the  eldest 
son  or  the  youngest  ton  is  a  secondary  one.  The  latter 
practice  was  very  prevalent  all  through  Europe  and  pro- 
duced in  England  what  b  termed  the  Borough  English 
rule.  The  quaint  name  has  been  derived  from  the  contrast 
Id  point  of  succession  between  the  two  parts  of  the  borough 
of    Nottingham.      The    French    burgesses    transmitted    their 

if  the  English 

i  eiplaaation 

of  this  passage  of  the  holdings  to  the  youngest  is  found  in  the 
fact  that  the  youngest  son  remains  longest  in  his  faLhcr'a  house, 
while  the  elder  brothers  have  opportunities  of  going  out  Inlo 
die  worht  at  a  time  when  the  father  is  still  alive  and  able  lo  take 
care  of  his  land.    This  is  well  in  keeping  with  the  view  that 

claims  In  regard  to 

,  of  the 

ataailiUiDtntei 


The  succession  < 


.  and  tiansmllted  it  on  a  pai 

jes  ngnt  mm  tile  earliest  time. '  Accortling  to  Germanic 
on  personal  ornaments  and  ittidca  of  household  fund- 
specially  effected  to  tbeli  use  and  follow  a  diiliact  line 
ision  from  woman  lo  woman  (Gerade).  Norse  law  puts 
ind  men  on  the  same  fooling  as  to  all  fonns  of  property 
equated  to  "  movable  mooey  "  (LSsOre) ;  but  as  to  land  there  i* 
prevalent  idea  that  men  should  be  privilc;^  Women  ue 
admitted  to  a  certain  extent,  but  always  placed  behind  men  of 
equal  degree.  Fnnkish  and  Lombard  law  oiigiiially  excluded 
1  from  inheritance  in  land,  and  this  exclusion  seems  ai 
t  as  the  patiiaichial  system  itself,  whatever  «b  may  think 
the  position  of  aHairs  in  pcehistoiic  times  when  ruleg 
of  matriarchy  were  prevalent.  A  common.sease  nplanatioa 
side  of  this  doctrine  is  Cendeicd  by  the  law  of  the  Thurin- 
gians  {Lex  An^imm  d  H'eriiunisi,  c  6).  It  is  stated  there  that 
inheritance  in  land  goes  with  the  duty  of  tahing  revenge  for  the 
homicide  of  relatives  and  with  the  power  of  bearing  arms.  One 
It  p<4ent  adversaries  of  this  system  of  exclusion  proved 
Church.  It  favoured  all  through  the  view  that  land 
tiouiti  DC  trananitled  in  the  same  way  as  money  oj  chattels. 
I  Fcankista  formula  (MarculO  shows  us  a  father  who  takes  care 
0  endow  his  daughter  with  a  piece  of  land  according  to  natural 
affection  in  spite  of  the  strict  law  of  his  tribe.  Such  instruments 
were  suongly  backed  by  the  Church,  and  the  view  that  women 
should  be  admitted  to  hold  land  on  certain  occasloni  had  made 
iUwayin  Enghmd  as  early  as  Anglo-Saxon  times. 

IrJiy^aSi™ 
and  Aiapli 

(il.d'^..' 
ilSOJjlArt 

DwfniWA 
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IP.  VI.) 
■DCCBBSIOH  Dtnr,  ID  Ibe  English  fiscal  system,  "a  tax 
placed  on  the  gratuitous  acquiKtion  of  property  which  pane* 
HI  Ihe  death  of  any  person,  by  means  of  a  transfer  from  one 
Krson  (called  the  piedeceuor)  to  another  person  (called  the 
lucccssor)."  In  order  piapeily  to  understand  the  present 
itate  of  the  English  law  it  is  necessary  to  describe  shortly  Ihe 
itate  of  affairs  prior  to  the  Finance  Act  1894 — an  act  which 
'Reeled  a  considerable  change  in  the  duties  payable  and  lo  the 


England 


a  the  Sw 


licb  first  imposed  < 

ession  Duty  Act  iSu.     By  thi 

1  10  %  according  to  Ihe  degree 


n  of  property  by  reaso 

ome  beneficially  entitle 
«f,  upon  the  death  of  : 


L  whereof  any  person 
lo  any  property,  or 
ly  person  dying  after 


.   interval,  dtbet  certainly  or  contin- 
gently, and  either  originally  otby  way  of  substitutive  Umitalioa 
devtdution  by  law  of  any  beneficial  interest  in  pro- 
thereof,  upon  the  death  of  any  person  dyin| 
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any  other  person  in  possession  or  expectancy."  The  property 
which  is  liable  to  pay  the  duty  is  in  realty  or  leasehold  estate 
in  the  United  Kingdom  and  personalty — not  subject  to  legacy 
duty — which  the  beneficiary  claims  by  virtue  of  English, 
Scottish  or  Irish  law.  Personalty  in  England  bequeathed  by  a 
person  domiciled  abroad  is  not  subject  to  succession  duty. 
Successions  oC  a  husband  or  a  wife,  successions  where  the  princi- 
pal value  !s  under  £too,  and  individual  successions  under  £20, 
are  exempt  fzom  duty.  Leasehold  property  and  personalty 
directed  to  be  converted  into  real  estate  are  liable  to  succession, 
not  to  legacy  duty.  Special  provision  is  made  for  the  collection 
of  duty  in  the  cases  of  joint  tenants  and  where  the  successor 
is  also  the  predecessor.  The  duty  is  a  first  charge  on  property, 
bvt  if  the  property  be  parted  with  before  the  duty  is  paid  the 
liability  of  tho  successor  is  transferred  to  the  alienee.  It  is, 
therefore,  usual  in  requisitions  on  title  before  conveyance,  to 
demand  for  the  protection  of  the  purchaser  the  production  of 
receipts  for  succession  duty,  as  such  receipts  are  an  efTectual 
protection  notwithstanding  any  suppression  or  misstatement 
in  the  account  on  the  footing  of  which  the  duty  was  assessed 
or  any  insufficiency  of  such  assessment.  The  duty  is  by  this 
act  directed  to  be  assessed  as  follows:  on  personal  property,  if 
the  successor  takes  a  limited  estate,  the  duty  is  assessed  on  the 
principal  value  of  the  annuity  or  yearly  income  estimated 
according  to  the  period  during  which  he  is  entitled  to  receive 
the  annuity  or  yearly  income,  and  the  duty  is  payable  in  four 
yearly  instalments  free  from  interest.  If  the  successor  takes 
absolutely  he  pays  in  a  lump  sum  duty  on  the  principal  value. 
On  real  property  the  duty  is  payable  in  eight  half-yearly  instal- 
ments without  interest  on  the  capital  value  of  an  annuity  equal  to 
the  annual  value  of  the  property.  Various  minor  changes  were 
made.  By  the  Customs  and  Inland  Revenue  Act  1881,  personal 
estates  under  £300  were  exempted.  By  the  Customs  and  Inland 
Revenue  Act  1888  an  additional  \  %  was  charged  on  successions 
already  paying  1%  and  an  additional  i\%  on  successions 
paying  more  than  1  %.  By  the  Customs  and  Inland  Revenue 
Act  1889  an  additional  duty  of  1%  called  estate  duty  was 
payable  on  successions  over  £xo,ooo. 

The  Finance  Acts  1894  and  1909  effected  large  changes  in 
the  duties  payable  on  death  (for  which  see  Estate  Duty; 
Legacy).  As  regards  the  succession  duties  they  enacted  that 
payment  of  the  estate  duties  thereby  created  should  include 
payment  of  the  additional  duties  mentioned  above.  Estates 
under  £xooo  (£2000  in  the  case  of  widow  or  child  of  deceased) 
are  exempted  from  payment  of  any  succession  duties.  The 
succession  duty  payable  under  the  Succession  Duty  Act  1853 
was  in  all  cases  to  be  calculated  according  to  the  principal 
value  of  the  property,  $.£.  its  selling  value,  and  though  still 
payable  by  instalments  interest  at  3%  is  chargeable.  The 
additional  succession  duties  are  still  payable  in  cases  where 
the  estate  duty  is  not  charged,  but  such  cases  are  of  small 
importance  and  in  practice  are  not  as  a  rule  charged. 

United  States. — The  United  States  Imposed  a  succession  duty  by 
the  War  Revenue  Act  of  1898  on  all  legacies  or  distributive  shares 
of  personal  property  exceeding  Si 0,000.  It  is  a  tax  on  the  privilege 
of  succession.  Devises  or  distributions  of  land  arc  not  affected  by 
it.  The  rate  of  duty  runs  from  75  cents  on  the  $100  to  $5  on  the 
$100.  if  the  legacy  or  share  in  question  does  not  exceed  $25,000. 
On  those  of  over  that  value  the  rate  is  multiplied  t|  times  on 
estates  up  to  $100,000.  twofold  on  those  from  $100,000  to  $^00,000, 
2)  times  on  those  from  $500,000  to  a  million,  and  threefold  for 
those  exceeding  a  million.  This  statute  has  been  supported  as 
constitutional  by  the  Supreme  Coun.  Many  of  the  states  also 
impose  succession  duties,  or  transfer  taxes;  generally,  however,  on 
collateral  and  remote  successions;  sometimes  progressive,  according 
to  the  amount  of  the  succession.  The  state  duties  generally  touch 
teal  estate  successions  as  well  as  those  to  personal  property.  If  a 
citizen  of  state  A  owns  registered  bonds  of  a  corporation  chartered 
by  state  B.  which  he  has  put  for  safi<!  keeping  m  a  deposit  vault 
in  state  C,  his  estate  may  thus  have  to  pay  (our  succession  ,taxes, 
one  to  state  A,  to  which  he  belongs  and  which,  by  legal  fictionj  is 
the  seat  of  all  his  personal  property;  one  to  state  B.  for  perraittmg 
the  transfer  of  the  bonds  to  the  legatees  on  the  books  of  the 
corporation;  one  to  state  C.  for  allowing  them  to  be  removed 
from  the  deposit  vault  for  that  purpose,  and  one  to  the  United 


SUCCINIC  ACID.  C.ff«(COiH)t.  Two  acids  corKspoDdiag 
to  this  empirical  formula  are  known — namely  ethylene  sue* 
cinic  add,  HOtCCHfCH,COiH  and  ethyUdene  suodnic  acid 
CHiCHCCOsH)!. 

Ethylene  succinic  acid  occurs  in  amber,  in  various  resins  and 
lignites,  in  (bssilized  wood,  in  many  members  of  the  natural 
orders  of  Papaveraceae  and  Compositae,  in  unripe  grapes, 
urine  and  blood.  It  is  also  found  in  the  thymus  gland  of  calves 
and  in  the  spleen  of  cattle.  It  may  be  prepared  by  the  oxidation 
of  fats  and  of  fatty  acids  by  nitric  acid,  and  is  also  a  product  of 
the  fermentation  of  malic  and  tartaric  acids.  It  is  tisually 
obtained  by  the  distillation  of  amber,  or  by  the  fermentation  of 
caldum  malate  or  ammonium  tartrate.  Synthetically  it  may 
be  obtained  by  reducing  malic  or  tartaric  acids  with  hydriodic 
acid  (R.  Schmitt,  Ann,f  i860, 114,  p.  106;  V.  Dessaignes,  ibid., 
x86o,  X15,  p.  120;  by  reducing  fumaric  and  maleic  acids  with 
sodium  amalgam;  by  heating  bromacetic  acid  with  silver  to 
130**  C;  in  small  quantity  by  the  oxidation  of  acetic  acid  with 
potassium  persulphate  (C.  Moritaand  R.  WolfTenstcin,  Bar.,  1899, 
3^.  P-  2534);  hy  the  hydrolysis  of  succinonitrile  (from  ethylene 
dibromidc)  C.H4-»C,H4Brr->C,H4(CN)i-»CjH4(COjH),;  by  the 
hydrolysis  of  /3-cyanpropionic  ester;  and  by  the  condensation 
of  sodiomalonic  ester  with  monochloracetic  ester  and  hydrolysb 
of  the  resulting  ethane  tricarboxylic  ester  (ROtC)iCHCHrCO,R; 
this  method  is  applicable  to  the  preparation  of  substituted 
sucdnic  acids.  It  is  also  produced  by  the  electrolysis  of  a 
concentrated  solution  of  potassium  ethyl  malonate. 

It  crystallizes  in  prisms  or  plates  which  melt  at  185'  C.  and  boU 
at  235**  C.  with  partial  conversion  into  the  anhydride.  It  is 
readily  soluble  in  water.  Aqueous  solutions  of  the  acid  are 
decomposed  in  sunlight  by  uranium  salts,  with  evolution  of 
carbon  dioxide  and  the  formation  of  propionic  add.  Potassium 
permanganate,  in  acid  solution,  oxidizes  it  to  carbon  dioxide 
and  water.  The  sodium  salt  on  distillation  with  phosphorus 
trisulphide  gives  thiophene.  The  esters  of  the  acid  condense 
readily  with  aromatic  aldehydes  and  ketones  to  form  Y-di- 
substituted  itaconic  acids  and  7-alkylen  pyrotartaric  adds 
(H.  Stobbe,  Ann,,  1899,  308,  p.  71).  7-Oxyacids  are  formed 
when  aldehydes  are  heated  with  sodium  succinate  and  sodium 
acetate.  Numerous  salts  of  the  acid  are  known,  the  basic 
ferric  salt  being  occasionally  used  in  quantitative  analysis  for 
the  separation  of  iron  from  aluminium. 

Succin^  chloride,  obtained  bv  the  action  of  phosphorus  penta- 
chloride  on  succinic  acid,  is  a  colourless  liquid  which  boils  at  190°  C. 
In  many  respects  it  behaves  as  though  it  were  dichlorbutyro-lactone, 

CjH4^       ^O;  <-f.  on  reduction  it  yields  butyro-lactone.  and  when 

condensed  with  benzene  in  the  presence  of  aluminium  chloride  it 
yields  chiefly  7-diphenylbutyro>lactone.  Suceinie  anhydride, 
CtHi(CO)iO.  IS  obtained  by  heating  the  acid  or  its  sodium  salt  with 
acetic  anhydride:  by  the  action  of  acetyl  chloride  on  the  barium  salt; 
by  distilling  a  mixture  of  succinic  acid  and  succin^l  chloride,  or  by 
heating  succinvl  chloride  with  anhydrous  oxalic  acid.  It  crystallires 
in  plates  which  melt  at  120"  C,  and  distils  without  decomposition. 
It  IS  slowly  dissolved  by  water  with  the  formation  of  the  acid.  It 
combines  readily  with  the  meta-aminophcnols  to  form  rhodamines, 
which  are  valuable  dyestuffs.  Heated  in  a  current  of  ammonia 
it  gives  iwcinimide,  which  is  also  obtained  on  heating  acid  ammon- 
ium succinate.  It  crystallizes  in  colourless  octahedra  which  melt 
at  125-126°  C.J  and  is  easily  soluble  in  water.  When  warmed  with 
baiyta  water  it  yields  succinamic  acid,  HOcC-CHfCHfCONHi; 
and  with  alcoholic  ammonia  at  loo"  C.  it  gives  succinamide.  The 
imino  hydrogen  atom  is  easily  replaced  by  metals.  Distillation 
with  zinc  dust  gives  pyrrol  iq.v.).  By  the  action  of  bromine  in 
alkaline  solution  it  is  converted  into  /S-aminopropionic  add. 
Succinamide,  CtH«(CONHi)fl.  best  obtained  by  the  action  of  ammonia 
on  diethyl  succinate,  crystallizes  in  needles  which  melt  at  2a2- 
243"  C.J  and  is  soluble  in  hot  water.  Succinemitrile,  CtH«(CN)», 
b  obtained  by  the  action  of  potassium  cyanide  on  ethylene 
dibromide  or  by  the  electrolysis  of  a  solution  of  potassium  cyan- 
acetate.  It  is  an  amorphous  solid  which  melts  at  54-55*  C.  On 
reduction  with  sodium  in  alcoholic  solution  it  yields  tetraethylene 
diamine  (putrescein)  and  pyrollidine. 
Methyl  succinic  acid  (pj-rotartaric  acid),  HOiCCHfCH  (CHt)-COtH, 
is  formed  by  the  dry  distillation  of  tartaric  acid ;  by  heating  pyruvic 
add  with  concentrated  hydrochloric  acid  to  180"  C:  by  the  reduction 
of  dtraconic  and  mesaconic  adds  with  sodium  amalgam;  and  by 
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tbe  hydfOlyws  of  /9'<^nbutyr(e  acid.  It  crytttlWizea  in  small  prisms 
which  men  at  112^  C.  and  are  soluble  in  vrater.  It  forms  an 
aahydnde  when  heated.  The  sodium  salt  on  heating  with 
phoaohorus  trisulphide  yields  raethylthiophen. 

Etkylidene  succinic  acid  or  isosuuinic  acid,  CHfCH(COiH)i, 
is  produ<!ed  by  the  hydrolysis  of  a-cyanpropionic  acid  and  by  the 
action  of  methyl  iodide  on  sodio-malontc  ester.  It  crystallises  in 
prisms  which  melt  at  120"  C.  (T.  Salzer.  Journ.  prak.  Chem.,  1898  (2}, 

27,  p.  497),  and  dissolve  in  water.  It  does  not  yield  an  anhydride, 
ut  when  heated  loses  carbon  dioxide  and  leavM  a  residue  of 
propionic  acid.  It  may  be  distinguished  from  the  isomeric 
ethylene  succimc  acid  by  the  fact  that  its  sodium  salt  does  not  ipve 
a  precipitate  with  ferric  chloride. 

SUCHER,  ROSA  (1849-  , ),  German  opera  singer,  nte 
Hasseibeck,  was  the  wife  of  Josef  Sucher  (t844<-i9o8),  a  well- 
knows  conductor  and  composer.  They  wenf  married  in  XB76, 
when  she  had  already  had  various  engagements  as  a  singer  and  he 
was  conductor  at  the  Leipzig  city  theatre.  Frau  Sudier  soon 
became  famous  for  her  performances  in  Wagner's  operas,  her 
seasons  in  London  m  1882  and  1892  proving  her  great  capacity 
both  as  singer  and  actress;  in  1886  and  1888  she  sang  at 
Bajrrettth,  and  in  later  years  she  was  principally  associated  with 
the  opera  stage  in  Berlin,  retiring  in  1903.  Her  magnificent 
renderingcC  the  part  of  Isolde  in  Wagner's  opera  is  especially 
lemembcred. 

SUCHBT,  LOUIS  GABRIEL,  Due  D'Albufera  da  VAiSNaA 
(1770-1826),  marshal  of  France,  one  of  the  most  brilliant  of 
Napoleon's  generals,  was  the  son  of  a  silk  manufacturer  at  Lyons, 
where  he  was  born  on  the  2nd  of  March  1770.  He  originally 
intended  to-  follow  his  father's  business;  but  having  in  1792 
served  as  volunteer  in  the  cavalry  of  the  national  guard  at 
Lyons»  he  manifested  military  abilities  which  secured  his  rapid 
promotion.  As  ckef  de  bataillim  he  was  present  at  the  siege  of 
Toulon  in  1793,  where  he  took  General  O'Hara  prisoner.  During 
the  Italian  campaign  of  1796  he  was  severely  wounded  at  Cerea 
on  the  nth  of  October.  In  October  1797  he  was  appointed  to  the 
command  of  a  demi-brigade,  and  his  services,  under  Joubert  in  the 
Tirol  in  that  year,  and  in  Switzeriand  under  Brune  in  x  797-*^,  were 
recognized  by  his  promotion  to  the  rank  of  general  of  brigade. 
He  took  no  part  in  the  Egyptian  campaign,  but  in  August  was 
made  chief  of  the  staff  to  Brune,  and  restored  the  efficiency 
and  discipline  of  the  army  in  Italy.  In  July  1799  he  was  made 
general  of  division  and  chief  of  staff  to  Joubert  in  Ittfly,  and 
was  in  1800  named  by  Mass^na  his  second  in  command.  "His 
dexterous  resistance  to  the  superior  forces  of  the  Austrians  with 
the  left  wing  of  Massina's  army*  when  the  right  and  centre  were 
shut  up  in  Genoa,  not  only  prevented  the  invasion  of  France 
from  this  direction  but  contributed  to  tbe  success  of  Napoleon's 
crossing  the  Alps,  which  culminated  in  the  battle  of  Marengo 
on  the  14th  of  June.  He  took  a  prominent  part  in  the  Italian 
campaign  till  the  armistice  of  Treviso.  In  the  campaigns  of 
1805  and  1806  he  greatly  increased  his  reputation  at  Austcrlltz, 
Saalfeld,  Jena,  Pultusk  and  Ostrolcnka.  He  obtained  the  title 
of  count  on  the  19th  of  March  1S08,  married  Mile  de  Samt 
Joseph,  a  niece  of  Joseph  Bonaparte's  wife,  and  soon  afterwards 
was  ordered  to  Spain.  Here,  after  taking  part  in  the  siege  of 
Saragossa,  he  was  named  commander  of  the  army  of  Aragon  and 
governor  of  the  province,  which,  by  wise  and  (unlike  that  of  most 
of  the  French  generals)  disinterested  administration  no  less 
than  by  his  brilliant  valour,  he  in  two  years  brought  into  com- 
plete submission.  He  annihilated  the  army  of  Blake  at  Maria 
on  the  14th  of  June  1809,  and  on  the  22nd  of  April  1810  defeated 
O'Donnell  at  Lerida.  After  being  made  marshal  of  France 
(July  8,  1811)  he  in  1813  achieved  the  conquest  of  Valencia, 
for  which  he  was  rewarded  with  the  title  of  due  d'Albufera  da 
Valencia  (1812).  When  the  tide  set  against  the  French  Suchet 
defended  his  conquests  step  by  step  till  compelled  to  retire  into 
France,  after  which  he  to<A  part  in  Soult's  defensive  campaign. 
By  Louis  XVIII.  he  was  on  the  4th  of  June  made  a  peer  of 
Francti,  but,  having  during  the  Hundred  Days  commanded 
one  of  Napoleon's  armies  on  the  Alpine  frontier,  he  was  deprived 
of  his  peerage  on  the  24lh  of  July  181 5.  He  died  near  Marseilles 
on  the  3rd  of  January  1826.  Suchel  wrote  Mimoires  dealing 
with  the  Peninsular  War.  which  were -left  by  the  marriial  in  an 


unfinished  condition,  and  tbe  two  volumes  and  atlas  appeared 
in  1829-1834  under  the  editorship  of  his  former  chief  staff 
officer,  Baron  St  Cyr-Nogufis. 

See  C.  H.  Barault-Roulion.  J>  Marichal  SuehH  (Paris,  1854): 
Choumara,  Considtrations  mititaires  sur  les  mimoir4$  d«  Mcrichal 
Suchet  (Paris,  1840),  a  controversial  work  on  the  last  events  of  the 
Peninsular  War,  mspired,  it  is  supposed^  by  Soult ;  and  Lieutenant- 
General  Lamarquc's  obituary  notice  m  the  Spectateur  militcin 
(1826).   See  also  bibliography  in  article  Peninsular  War. 

SU-CHOW.  There  are  in  China  three  cities  of  this  name 
which  deserve  mention. 

1.  Su-chow-Fu,  in  the  province  of  Kiang-su,  formerly  one 
of  the  largest  cities  in  the  world,  and  in  1907  credited  still  with 
a  population  of  500,000,  on  the  Grand  Cahal,  55  m.  W.N.W.  of 
Shanghai,  with  which  it  is  connected  by  railway.  The  site  is 
practically  a  cluster  of  islands  to  the  east  of  Lake  Tai-hu.  The 
walls  are  about  10  m.  in  circumference  and  there  arc  four  large 
suburbs.  Its  silk  manufactures  are  represented  by  a  greater 
variety  of  goods  than  are  produced  anywhere  else  in  the  empire; 
and  the  publication  of  cheap  editions  of  the  Chinese  classics  is 
carried  to  great  perfection.  There  is  a  Chinese  proverb  to  the 
effect  that  to  be  perfectly  happy  a  man  ought  to  be  born  in 
Su-chow,  live  in  Canton  and  die  in  Lien-chow.  The  nine- 
storeyed  pagoda  of  the  northern  temple  is  one  of  the  finest  in 
the  country.  In  i860  Su-chow  was  captured  by  the  T'aip'ings, 
and  when  in  1863  it  was  recovered  by  General  Gordon  the  city 
was  almost  a  heap  of  ruins.  It  has  since  largely  recovered  its 
prosperity,  and  besides  7000  silk  looms  has  cotton  mills  and 
an  important  trade  in  rice.  Of  the  original  splendour  of  the 
place  some  idea  may  be  gathered  from  the  beautiful  plan  on  a 
slab  of  marble  preserved  since  1 247  in  the  temple  of  Confucius  and 
reproduced  in  Yule's  Marco  Polo,  vol.  i.  Su-chow  was  founded 
in  484  by  Ho-lu-Wang,  whose  grave  is  covered  by  the  artificial 
"  Hill  of  the  Tiger  "  in  the  vicinity  of  the  town.  The  literary 
and  poetic  designation  of  Su-chow  is  Ku-su,  from  the  great  tower 
of  Ku-su-lai,  built  by  Ho-lu-Wang.  Su<how  was  opened  to 
foreign  trade  by  the  Japanese  treaty  of  1895.  A  Chinese  and 
European  school  was  opened  in  1900. 

2.  Su-chow,  formerly  Tsiu-tsuan-tsiUn,  a  free  city  in  the 
province  of  Kan-suh,  in  39®  48'  N.,  just  within  the  extreme 
north-west  angle  of  the  Great  Wall,  near  the  gate  of  jade.  It  is 
the  great  centre  of  the  rhubarb  trade.  Completely  destroyed 
in  the  great  Mahommedan  or  Dungan  insurrection  (1865-72), 
it  was  recovered  by  the  Chinese  in  1873  and  has  been  rebuilt. 

3.  Su-chow,  a  commercial  town  situated  in  the  province  of 
Sze-ch'uen  at  the  junction  of  the  Min  River  with  the  Yang-lse- 
Kiang,  in  28*  46'  50'  N.   Population  (1907)  about  50,000. 

SUCKLING,  SIR  JOHN  (1609^1642),  English  poet,  was  born 
at  Whitton,  in  the  parish  of  Twickenham,  Middlesex,  and  bap- 
tized there  on  the  lolh  of  February  1609.  His  father,  Sir  John 
Suckling  (1569-1627),  had  been  knighted  by  James  I.  and  was 
successively  master  of  requests,  comptroller  of  the  household 
and  secretary  of  state.  He  sat  in  the  first  and  second  pariia* 
ments  of  Charles  I,*s  reign,  and  was  made  a  privy  councillor. 
During  his  career  he  amassed  a  considerable  fortune,  of  which 
the  poet  became  master  at  the  age  of  eighteen.  He  was  sent 
to  Trinity  College,  Cambridge,  in  1623,  and  was  entered  at  Gray's 
Inn  in  1627.  He  was  intimate  with  Thomas  Carew,  Richard 
Lovelace,  Thomas  Nabbes  and  especially  with  John  Hales 
and  Sir  William  Davenant,  who  furnished  John  Aubrey  with 
information  about  his  friend.  In  1628  he  left  London  to  travel 
in  France  and  Italy,  returning,  however,  before  the  autumn  of 
1630,  when  he  was  knighted.  In  1631  he  volunteered  for  the 
force  raised  by  the  marquess  of  Hamilton  to  serve  under 
Gustavus  Adolphus  in  Germany.  He  was  back  at  Whitehall  in 
May  1632;  but  during  his  short  service  he  bad  been  present  at 
the  battle  of  Breitcnfeld  and  in  many  sieges.  He  was  hand- 
some, rich  and  generous;  his  happy  gift  in  verse  was  only  one 
of  many  accomplishments,  but  it  commended  him  espedally 
to  Charies  I.  and  his  queen.  He  says  of  himself  ("  A  Sessions 
of  the  Pods  ")  that  he  "  prized  black  eyes  or  a  lucky  hit  at 
bowls  above  all  the  trophies  of  wit."  He  was  the  best  card- 
player  and  the  best  bowler  at  court.     Aubrey  says  that  ba- 
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invcnUd  thg  gunc  ol  cribbigc,  uitl  icUla  Ihit  bit  liiUn  amt 
weeping  to  the  bawling  green  at  PiccadiUy  to  dissuade  him  from 
play,  feacing  that  he  would  lou  their  poitioDi.  In  iCj^  great 
icmadfj  was  caused  in  tiis  old  circle  by  a  beating  which  he 
leceivcd  at  the  hands  oi  Sic  John  Digby,  a  rival  suitor  for  the 
hand  of  the  daughter  oC  Sir  John  Willoughby;  and  it  has 
been  suggested  that  this  iaddent,  which  is  narrated  at  length 
in  a  letter  (Nov.  lo,  1634)  from  George  Gairaid'  to  StraHocd, 
had  somethiag  to  do  with  his  beginning  to  seek  more  serious 
society.  In  163s  he  teliced  to  his  country  estates  in  obedience 
to  the  pcodamalion  i>f  the  lolh  oi  June  1631  enforced  by 
the  Star  Chimber '  acainsi  absentee  landliH-dism,  and  employed 
his  leisure  in  literary  pursuits.  In  163;  "  A  Sessions  of  the 
Foets"  WIS  circulated  in  MS.,  and  about  the  some  time  he 
wrote  a  tract  OD  Sodniaiiism  entitled  Ak  Aiamiil  if  Sdipan 
by  SiasoH  (pr.  iiS46). 

As  a  dramatist  Suckling  is  noteworthy  as  having  applied  to 
legutai  drajna  the  accessories  already  used  in  the  production 
of  masque*.  His  .4iIa«ro  (pr.  163S)  was  produced  at  his  own 
eipense  with  elaborate  scenery.  Even  the  iace  on  the  actors' 
coats  was  of  real  gold  and  sUvei.  Tbe  play,  in  spite  ol  its 
felicity  of  diction,  Isclis  dramatic  Interest,  and  the  criticism 
of  Richard  Flecknoe  {Shorl  DUomrtt  ef  Ikt  Entliili  Slagt),' 
that  it  seemed  "  (ulloffioweis,  but  caiher  stuck  in  than  growing 
there,"  is  not  altogether  uDJustified.  Tke  Goblins  (1638, 
pr.  1646)  has  some  reminisceDCes  of  Tke  Ttatpal;  BittmoraU, 
V  At  DiscsnUaltd  Coloml  (ifijQ,  pr.  1646)  is  a  satire  on  the 
Scots,  who  are  the  LithuBsiaa  rebels  ot  the  play;  a  fouctb  play. 
Tin  Sad  One,  was  left  unhnisfaed  owing  to  the  outbreak  ol  the 
Civil  War.  Suckling  raised  a  lioop  of  a  hundred  hone,  at  a 
cost  of  £1  i,aoo,  and  accompaiued  Cbatles  on  the  Scottish  eipcdi- 
tion  of  1639.  He  shared  in  the  eail  of  Holland's  retreat  before 
Duns,  and  was  ridiculed  in  an  amusing  ballad  (pr.  i6j6), 
in  Umariim  dttkiat,  "  on  Sir  John  SucUiiai't  most  war- 
like preparations  for  the  Scottish  war."'    He  was  elecled 
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opening  session  (1640)  of  the  Long 
iter  be  drew  up  a  letter  addressed 

Jermyn,  afurwards  earl  of  St  Albans,  advising  the 

king  to  disconcert  the  opposition  leaders  by  making  more  con- 
cessions than  they 
was  implicated  in  a 
and  to  bring  in  Fn 
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obscure.  He  was  certainly  in  Paris  in  the 
One  pamphlet  related  a  siocy  of  his  elopcmi 
Spain,  where  he  fell  into  the  bands  ot  the  Inquisition.  The 
manner  of  his  death  is  uncertain,  but  Aubrey's  statement  that 
he  put  an  end  to  his  life  by  poison  In  May  or  June  1641  la  [ear 
ol  poverty  is  generally  accepted. 

Suckling's  reputation  as  a  poet  depends  on  his  minor  pieces. 
They  bsve  wit  and  fancy,  and  at  times  eiquisite  felicity  of 
eipression.  "  Easy,  natural  Suckling,"  Millamant'a  comment 
in  Congreve's  Way  <if  Ikt  IVorld  (Act  iv.,  sc  i.)  is  a  just  liibule 
to  their  spontaneous  quality.  Among  tbe  best  known  of  them 
ace  tbe  "  Ballade  upon  a  Wedding,"  on  t: 
marriage  of  Roger  Boyle,  alterwards  earl  oi 
Margaret  Howard,  "  I  prithee,  send  me 
"Out  upon  it,  I  have  iovcd  three  whole  days  together,"  and 
"Why  so  pale  and  wan,  fond  lover?"  from  Aglanra.  "A 
Sessions  of  the  Poeli,"  describing  a  meeting  of  tbe  con- 
temporary verufieii  under  (he  presidency  of  Apollo  to  decide 
who  should  wear  the  laurel  wreath,  is  the  prototype  of  many 
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'  For  an  account  oi  the  prrKeedLnn  tee  Hiil 
by  Rushworth  (16S0),  snd  pt..  pp.  188-^3. 

■  Rented  in  £nF.  Drama  ani  Slatt.  ed.  W.  C.  Haililt.  Roi- 
burghe  Ubnry  (lBw).  p.  377. 

•  Aiiribuied  by  Autmy  to  Sir  John  Mennis  ['m-iS?')-  -^ 
also  a  song  frined  in  the  tract, V^n  twMlii  (Itori.  HkO. >3S). ' 
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■UCBB,  or  CEtrOTnaACA,  1  dly  ot  Bolivia,  cajdtal  of  the 
department  of  Chuquisaca  and  nominal  capital  of  the  republic, 
46  m.  N.E.  ot  FOtoiI  in  iq°  1'  45'  S.,  6;°  17'  W.    Fop,  (1900), 

cbolos.  The  dty  b  in  an  elevated  valley  opening  southward 
on  the  narrow  ravine  tbtough  which  flows  the  Gachimayo,  tbe 
principal  northern  tributary  ot  the  Pilcomayo.  Its  elevation, 
8^30  ft.,  gives  it  an  ciceptionally  agreeable  climate.  There  art 
fertile  valleys  in  the  vicinity  which  provide  the  dty'i  marketa 
with  fruit  and  vegetables,  while  the  vineyards  of  Catnargo 
(formerly  known  as  Cinti),  in  the  southern  part  of  the  depart- 
ment, supply  wine  and  spirits  of  eicellenl  quality.  The  dty  Is 
laid  out  regularly,  with  broad  streets,  a  large  central  plaza  and 
a  public  garden,  or  promenade,  called  the  prado.  Among  its 
building  are  the  cathedral,  dating  from  1553  and  once  noted 
for  its  wealth;  the  president's  palace  and  bails  of  congress, 
which  are  no  longer  occupied  as  such  by  the  national  govem- 

couris  of  justice,  and  the  university  of  San  Xavier,  fDUDded 
in  1614,  with  faculties  of  law,  medtdne  and  theology.  Tlnv 
is  a  pretty  chapel  called  the  "  Rotunda."  erected  in  iSji  at 
the  lower  end  of  the  traiii  by  President  Belili,  on  the  spot  where 
an  attempt  bad  been  made  to  assassinate  him.  Sucre  Is  tbe 
seal  ol  tbe  archbishop  of  La  Plata  and  Chatcas,  tbe  primate 
ol  Bolivia.  It  is  not  a  commerdal  town,  and  its  only  note- 
worthy manufacture  b  the  "  day  dumpUngi  " 
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irding  to  Velasco,  w 
by  Captain  Pedro  Angulcs  on  the  site  ol  an  Indian  village  called 
Chuquisaca,  oc  Chuquichaca  (golden  bridge),  and  was  called 
Charcas  and  Ciudad  de  la  Plata  by  the  Spaniards,  though  the 
natives  clung  tolhe  original  Indian  name.  It  became  the  capital 
of  the  province  of  Charcas,  ot  the  comarca  ol  Chuquisaca,  and  of 
the  bishopric  of  La  Plata  and  Charcas,  and  in  lime  it  became 
the  favourite  residence  and  health  cesoit  of  the  rich  mine-ow[»ti 
of  Fotosl.  The  bishopric  dales  from  isji  and  tbe  archbishopcic 
from  16(19.  In  the  latter  year  was  created  the  Real  Audienda 
de  la  Plata  y  Cbsicas,  a  loyal  court  of  justice  having  jurisdiction 
over  Upper  Peru  and  the  La  Plata  provinces  ol  that  time.  Sucre 
was  the  brat  dty  of  Spanish  South  America  to  revolt  apinst 
Spanish  rule — M  the  ijlh  of  May  1809,  In  184°  tbe  name 
Sucre  was  adcfited  in  honour  of  the  patriot  commander  who  won 
the  last  ded»ve  battle  ot  tbe  war,  and  then  became  the  first 
pTciideot  of  Bolivia.  The  city  has  suHered  much  from  partisan 
strife,  and  the  removal  of  the  govemmeiit  lo  La  Fax  greatly 

SUCZAWA  (Rtunanian,  Swima),  a  town  in  Sukovina, 
Austria,  jo  m.  S.  of  Creinowiii  by  ralL  Pop.  {1900),  10,955. 
It  is  situated  OD  the  river  Suciawa,  which  forms  Ihete  the 
boundary  between  Bukovina  and  Rumania.    One  of  its  two 
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of  Dragomima,  in  Byiantine  style,  built  at  the 
beffnningolthci7lhcentuiy.  Suciawais  a.very  old  town  and 
was  until  105  (he  capital  of  the  prindpaUiy  ol  Moldavia.  It 
was  many  time*  besieged  by  Pdes,  Hungarians,  Tatars  and 
Turks.  In  1(75  it  was  besieged  by  Sobiokl,  aod  iu  1679  It 
was  plundered  by  the  Tiukt. 
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tUDAH  (Aimbic  BUad^'Smitm,  comtry  of  tlie  blacks), 
that  region  of  Africa  which  stretches,  south  of  the  Sahara  and 
^%yP^t  ^^0°)  (^^pc  Verde  on  the  Atlantic  to  Massawa  on  the 
Red  Sea.  It  is  bounded  S.  (i)  by  tbe  maritime  countries  of  the 
west  coast  of  Africa,  (2)  by  the  basin  of  the  Congo,  and  (3)  by 
the  equatorial  lajces,  and  £.  by  the  Abyssinian  and  Galla  high- 
lands. The  name  is  often  used  in  Great  Britain  in  a  restricted 
sense  to  designate  only  the  eastern  part  of  this  vast  territory, 
but  it  is  properly  applied  to  the  whole  area  indicated,  which 
€orreq>onds  roughly  to  that  portion  ofneipo  Africa  north  of  the 
equator  under  Mahommedan  influence.  The  terms  Nigritia 
and  Negroland,  at  one  time  cunent,  referred  to  the  same  region. 
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The  Sudan  has  an  ethnological  rather  than  a  physical  unity, 
and  politically  it  is  divided  into  a  large  numb^  of  states,  all 
DOW  under  the  control  of  European  powers.  These  coimtries 
being  separately  described,  brief  notice  only  is  required  of  the 
Sudan  as  a  whole. 

Withm  the  limits  asdgned  it  has  a  length  of  about  4000  m., 
extending  southwards  at  some  points  1000  m.,  with  a  total 
area  of  over  2,000,000  sq.  m.,  and  a  population,  approximately, 
of  40,000,000.  Between  the  arid  and  sandy  northern  wastes 
jmd  the  well-watered  and  arable  Sudanese  lands  there  is  a 
Uansitional  zone  of  level  grassy  steppes  (partly  covered  with 
mimosas  and  acacias)  with  a  mean  breadth  of  about  60  m. 
The  sone  lies  between  if  and  18**  N.,  but  towards  the  centre 
ttaches  as  far  south  as  15**  N.  Excluding  this  transitional 
zone,  the  Sudan  may  be  described  as  a  moderately  elevated 
Rgion,  with  extensive  open  or  rolling  plains,  level  plateaus,  and 
abutting  at  ita  eastern  and  western  ends  on  mountainous  country. 
Oystallloe  lockt,  graaitcay  gneissci  iod  Khista/  of4bi^  Ccotnl 


African  type,  occupy  the  greater,  part  of  the  coontiy.  Towards 
the  south-east,  slates,  quartzites  and  iron-bearing  schists  occur, 
but  their  age  is  not  known,  The  Congo  sandstones  do  not  appear 
to  extend  as  far  north.  The  Nubian  sandstone  borders  the 
Libyan  desert  on  the-  south  and  south-west,  but  it  is  doubtful 
if  this  sandstone  is  of  Cretaceous  or  earlier  date. 

The  Sudan  contains  the  basin  of  the  Senegal  and  parts  of 
three  other  hydrographic  systems,  namely:  the  Niger,  draining 
southwards  to  the  Atlantic;  the  central  depression  of  Lake  Chad; 
and  the  Nile,  flowing  northwards  to  the  Mediterranean.  Lying 
within  the  tropics  and  with  an  average  elevation  of  not  more 
than  1500  to  aooo  ft.  above  the  sea,  the  climate  of  the  Sudan' 

is  hot  and  in  the  river  valleys  very  un- 
healthy. Few  ports  are  suitable  for  the 
residence  of  Europeans.  Cut  off:fiDm 
North  Africa  by  the  Saharan  desert,  tho 
inhabitants,  who  bebng  in  the  main  to 
the  negro  family  proper,  are  thought  to 
have  received  their  earliest  civilisation 
from  the  East.  Arab  influence  and  the. 
Moslem  religion  began  to  be  felt  in  the 
western  Sudan  as  early  as  the  9th  century 
and  had  taken  deep  root  by  the  end  of 
the  nth.  The  existence  of  native  Cbri^r. 
tian  states  in  Nubia  hindered  for  sonie 
centuries  the  spread  of  Islam  in  the 
eastern  Sudan,  ■  and  throughout  the 
country  some  tribes  have  remained 
pagan.  Jt  was  not  until  the  last  quarter 
of  the  xgth  century  that  the  Ejurapean 
nations  became  the  ruling  force. 

The  terms  western,  central  and  easteni 
Sudan  are  indicative  of  geographical 
position  merely.  The  various  states  ar^ 
politically  divisible  into  four  groupa: 
(i)  those  west  of  the  Niger;  (2)  those 
between  the  Niger  and  Lake  Chad;  (3) 
those  between  Lake  Chad  and  the  basin 
of  the  Nile;  (4)  those  in  the  upper  Nile 
valley. 

The  first  group  includes  the*  native 
states  of  Bondu,  Futa  Jallon,  Masini^ 
Mossi  and  all  the  tribes  within  the  great 
bend  of  the  Niger.  In  the  last  quarter 
of  the  xpth  century  they  fell  under  the 
control  of  France,  the  region  being 
styled  of&dally  the  French  Sudan.  In 
1900  this  title  was  abandoned.  The 
greater  part  of  what  was  the  French 
Sudan  is  now  known  as  the  Upper 
Senegal  and  Niger  Colony  (see  Senega^ 
French  West  Aekica,  &c.). 

The  second  group'  of  Sudanese  states 
is  almost  entirely  within  the  British 
protectorate  of  Northern  Nigeria.  It  includes  the  sultanate 
of  Sokoto  and  iu  dependent  emirates  of  Kano,  Bida,  Zaria; 
&c.,  and  the  ancient  sultanate  of  Bomu,  which,  with  Adamawa^ 
is  partly  within  the  German  colony  of  Cameroon  (see  N1GES14 

and  Caueroon).  .    ,         .  _j 

The  third  or  central  group  of  Sudanese  states  »  fbqned  of 
the  sultanates  of'Bagirmi  (g.t.)  with  Kanem  and  Wadai  (y.t.). 
Wadai  was  the  last  state  of  the  Sudan  to  come  under  European 
influence,  iU  conquest  Hing  effected  in  1909.  This  third  group 
is  included  in  French  Congo  (9.?.). 

The  fourth  group  consisU  of  the  states  conquered  during 
the  i9lh  century  by  the  Egyptians  and  now  under  the  joint 
control  of  Great  Britain  and  Egypt.  These  countries  are  known 
collectively  as  the  Anglo-Egyptian  Sudan  (see  below). 

For  the  regions  wwt  of  Lake  Chad  the  fltandaid  hietorical  woric 
lathe  TVowfaof  Dr  Heinrich  Barth  (5 rob.,  London,  i857-?*?>: 
Consult  also  P,  C.  Meyer,  ErforxkungstesckuhU  tmd  SUutt^MuHmt 
des  Wutsudan  (Gotha,  1807).  an jwdmirable,  wmmanr jwth  biblio. 
grapby  aiul  vspit  Kail  Kunn,  TV  Smdam  (Lradon,  ^9^H  MjT 


pgnul  work  li  that  of  CiuUv  Naditinl,  Siitan  wid  Sadaii  {t  vain.. 
Ba\m  lSj9-i«89).  5a  (l»  Boyil  AJcnindw,  Fnm  Hit  Nifp  H  lb 
ffiI((Ivoli..L<>ndc>n.  iaa7};Kiii  Kuian, />« /fsauitaiid  id  &wl 
(Umdon,  191D).  Poc tliecaitemSudsa t«Ihebiblk>|nphiauiid«' 
the  [oltowinz  acdion.  A  good  EcnHal  woft  b  P.  Paidluclikc't 
Dii^iMjilaiiitrVei^ati.  iSSj). 

Toe  AucLO-EavrriAM  Scdam 
The  re^oB  which  bdore  the  revolt  of  the  AnUied  tribe* 
undei  the  Uihdi  Mahonuned  Ahmed  in  1S81-S4  wu  kDOim 

JJJ^JlI?'''"  Anglo-EsyptiiB  Mpedilion*  of  il«fr^  b« 
under  the  joint  Boveieisaly  of  Greol  BritAJn  in 
EErpC'  The  limits  of  this  condominium  differ  ilightly  Iroi 
Iboso  of  the  Egyptian  Sudan  of  the  pre-Mahdi  period-  It  j 
bounded  N,  by  Egypt  (the  ind  putulld  of  N.  liL  being  the 
dividing  line),  £,  1^  the  Ked  Scv,  Eritrea  and  Abyssinia,  5.  by 
the  Uganda  Prolectonte  asd  Belgian  Congo,  W.  by  French 
Congo.  North  of  Daifur  i>  the  Libyan  Docrt,  in  which  ibe 
.    Heie  tlK  bounduy  it 


northern  fiontien  11 


Aa  thin  constituted  tk»  AnglO'Egyptiin  Sudan  forms  a 
pact  tecritny  vbicb,  being  joined  aoatbnards  by  the  Uganda 
Pntectorue,  brings  the  wbok  lA  the  Nile  valley  from  ihe 
cqualoriil  laku  to  tfae  Meditanneaa  UDda  the  control  of  Great 
Britain.     The  Anglo-EgyptiaB  Sodin  extends  north  to  s 
nbout  HDD  m.  in  a  direct  Mne,  and  west  10  a^  about  100 
■ko  in  a  direct  line.    It  cjnren  950,000  sq.  m.,  being  about 
fourth  .the  area  of  Europe.    In  what  follows  the  term  Si 
is  used  to  indicate  the  Anglo-Egyptian  condomimuia  only. 
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The  hipMpotaiBHi  and  craoodile  aboiuid  in  the  awtmp  tcgibiisi 
wbich  auo  shdter  many  kinds  of  water-fowl.  The  lion,  leopard, 
giraffe  and  various  kinds  of  antelope  are  found  in  the  prairies  and 
in  the  open  woods.  In  the  forests  are  numerous  bright-plumaged 
birds  and  many  species  of  monkeys,  mostiv  grovnd  monke^^^— 
the  trees  being  too  prickly  for  climbug .  Snakes  are  also  plentiful, 
many  poisonous  kinds  being  found.  In  the  steppe  regions  of  Kordo- 
fan,  Darfur,  &c.,  and  m  the  Nubian  Desert  ostriches  are  fairly 
l^entifuL  Insect  Hie  is  very  abundant,  especially  south  of  la*  N., 
the  aotthem  limit  of  the  tsetse  fly.  The  chief  pests  are  mosqui> 
toes,  termites  and  the  senit.  a  brown  flv  about  tne  siae  of  a  wasp, 
with  a  sharp  stab,  which  chiefly  attacks  cattle.  Locusts  are  less 
common,  but,  especially  in  the  eastern  districts,  occasionally  cause 
great  destruction.   For  domestic  animals  see  {  AgricuUun. 

Jnkahilanis. — ^The  population,  ledwayd  sparse  in  the  desert 
and  steppe  regions,  was  never  dense  even  in  the  more  fertile 
southern  districts.  During  the  Mahdia  the  country  suffered 
severely  fiom  war  and  disease.  Excluding  Darfur  the  popula- 
tion before  the  Mahdist  rule  was  estimated  at  8,500,000.  In 
190$  an  estimate  made  by  the  Sudan  government  put  the 
population  at  1,853,000  only,  including  it, 000  foreigners,  of 
whom  28O0  urere  Europeans.  Since  that  year  there  has  been 
a  considerable  natural  Increase  and  in  1910  the  population  was 
officially  estimated  at  3,400,000.  There  has  also  been  a  slight 
immigration  of  Abyssinians,  Egyptians,  Syrians  and  Europeans 
— ^Ihe  last  named  chiefly  Greeks. 

*  The  term  "  BUad-cs-Sudan  "  ("  country  of  the  blacks  ")  is 
not  altogether  applicable  to  the  Anglo-Egyptian  condominium, 
the  northern  portion  being  occupied  by  Hamitic  and  Semitic 
tribes,  chiefly  nomads,  and  classed  as  Arabs.  In  the  Nile  valley 
north  of  Khartum  the  inhabitants  are  of  very  mixed  origin. 
This  applies  particularly  to  the  so-called  Nubians  who  inhabit 
the  Dongohk  mudiria  (see  Nubia).  Elsewhere  the  inhabitants 
north  of  la**  N.  are  of  mixed  Arab  descent.  In  the  Nubian 
Desert  the  chief  tribes  are  the  Ababda  and  Bisharin,.the  last 
named  grazing  their  camels  in  the  mountainoiis  districts  towards 
the  Red  Sea.  In  the  region  south  of  Berber  and  Suakin  are 
the  Hadendoa.  The  Jaalin,  Hassania  and  Shukria  inhabit  the 
country  between  the  Atbara  and  Blue  Nile;  the  Hassania  and 
Hassanat  are  found  chiefly  in  the  Gezira.  The  Kabbabish 
occupy  the  desert  country  north  of  Kordofan,  which  is  the  home 
of  tbe  Baggara  tribes.  In  Darfur  the  inhabitants  are  of  mixed 
Arab  and  negro  blood. 

Of  negro  Nilotic  tribes  there  are  three  or  four  main  divisions. 
The  ShiUuks  occupy  the  country  along  the  west  side  of  the  Nile 
northward  from  about  Lake  No.  The  country  east  of  the  Nile 
is  divided  between  the  Bari,  Nuer  and  Dinka  tribes.  The 
Dinkas  are  also  widely  spread  over  the  Bahr-el-Ghazal  province, 
bouth  of  Kordofan  and  west  of  the  Shilluk  territory  are  the 
Nubfts,  apparently  the  original  stock  of  the  Nubians.  In  the 
south-west  of  the  Bahr-el-Ghazal  are  the  Bongos  and  other 
tribes,  and  along  the  Nile-Congo  water-parting  are  the  A-Zande 
or  Niam-Niam,  a  comparatively  light-coloured  race.  (All  the 
tribes  mentioned  are  separately  noticed.) 

Scehl  Conditi&Hs. — In  contrast  with  the  Egyptians,  a  most 
industrious  race,  the  Sudanese  tribes,  both  Arab  and  negro, 
are  as  a  general  rule  indolent.  Where  wants  are  few  and  simple, 
where  houses  need  not  be  built  nor  clothes  worn  to  keep  out 
thecold,  there  islittlestimulus  to  exertion.  Many  Arabs  "  clothed 
in  rags,  with  only  a  mat  for  a  hou<(e,  prefer  to  lead  the  life  of  the 
free-born  sons  of  the  desert,  no  matter  how  large  their  herds  or 
how  numerous  their  foUowings"  (Egypt,  No.  i  I1904I,  p.  147). 
FoUowing  the  establishment  of  British  control  slave-raiding  and 
the  slave  trade  were  stopped,  but  domestic  slavery  continues. 
A  genuine  desire  for  education  is  manifest  among  the  Arabic- 
q>caking  peoples  and  slow  but  distinct  moral  improvement  is 
visible  among  them.  Among  the  riverain  "  Arabs  "  some  were 
found  to  supply  labour  for  public  works,  and  with  the  money 
thus  obtained'  cattle  were  bought  and  farms  started.  The 
Dongolese  are  the  keenest  traders  in  the  country.  The  Arab 
tribes  are  all  Mahomroedans,  credulous  and  singularly  liable 
to  fits  of  religious  excitement.  Most  of  the  negro  tribes  are 
pagan,  but  some  of  them  who  live  in  the  northern  regions 
ba¥e  embraced  Hhm. 


Dnisioiu  awd  CIdef  Tbmu.*-Darfor  is  wider  native  rale.  Tte 
rest  of  tlie  Sudan  is  divided  into  mudirias  (provinces)  and  these  an 
subdivided  intomamuria.  The  mudirias  are  Haifa.  Red  Sea,  Dongola 
and  Berber  in  the  north  (these  include  precticallv  all  tlw  region 
known  as  Nubia) ;  Khartum,  Blue  Nile  and  White  Nile  in  the  centre; 
Kassala  and  Sennar  in  the  east;  Kordofan  in  the  west;  and  Bahfw 
el-GhazaU  Upper  Nile  (formeriy  Pashoda)  and  Mongalla  la  the 
south.   The  mudirias  vary  considerably  in  siae. 

The  capital,  Khartum  (ff>v*)i  pop.  with  subuibs  about  70,000, 
is  built  in  the  fork  formed  oy  the  junction  of  the  Wnite  and  Bhie' 
Niles.  Opposite  Khartum,  on  the  west  bank  of  the  White  Nile, 
is  Omdurman  {qx.)^  pop.  about  43,000,  the  capital  of  the  Sudan 
during  the  Mahdia.  On  the  Nile  north  of  Khartum  at  the  towns 
of  Bober,  Abu  Hamed*  Metawi  (Merowe),  Dongola  and  Wadi 
Haifa.  On  the  Red  Sea  are  POrt  Sudan  and  Suakin.  Kassala 
is  on  the  river  Gash  cast  of  the  Atbara  and  near  the  Eritrean  frontier. 
(These  towns  are  separately  noticed.)  On  the  Blue  Nile  are  KamUn, 
Sennar,  Wad  Medani  (o.v.)«  pop.  about  30axx>,  a  thriving  business 
centre  and  capital  of  the  Blue  Nile  mudiria,  and  Roeeirea,  which 
marks  the  limit  of  navigability  by  steamers  of  the  river.  Gallahat 
is  a  town  in  the  Kassala  mudiria  dose  to  the  Abyssinian  frontier, 
and  Gedaref  lies  between  the  Blue  Nile  and  Atbara  a  little  north  of 
14^  N.  El  Obeid,  the  chief  town  of  Kmxiofan,  is  330  m.  south- 
west by  south  of  Khartum.  Duiem,  capital  of  the  Wlilte  Nile 
mudiria,  is  the  river  port  for  Kordofan.  El  Fasher,  the  capital  of 
Darfur,  is  ^cx>  m.  W«S.W.  of  Khartum.  All  the  towns  named, 
except  Roseires,  are  situated  north  of  13"  N.  In  the  south  of 
the  Sudan  there  are  no  towns  praperiy  so  called.  The  native 
villages  are  composed  of  straw  or  palm  nuts:  the  places  occupied 
by  Europoms  or  ^yptians  are  merely  posts "  where  the 
adminfistrative  business  m  the  district  is  carried  on.  Fashoda  (^.s.), 
renamed  Kodok,  is  the  headquarters  of  the  Upper  Nile  mudiria. 

.  Communic^ums. — North  of  Khartum  the  chief  means  of  oem« 
munuatioa  is  by  railway;  south  of  that  city  by  steamer.  There  are 
two  trunk  railways,  one  connecting  the  Sudan  with  Egypt,  the 
other  affording  access  to  the  Red  Sea.  The  first  line  runs  from  the 
Nile  at  Wadi  Haifa  across  the  desert  in  a  direct  line  to  Abu  Hamed, 
and  from  that  point  follows  more  or  less  closely  the  right  (east) 
bank  of  the  Nife  to  Khartum.  At  Khartum  the  Blue  Nile  is  bndfl^ 
and  the  railway  is  continued  south  through  the  Gerira  to 'Sennar. 
Thence  it  turns  west,  crosses  the  White  Nue  near  Abba  Island,  and 
is  continued  to  El  Obeid.  The  length  of  the  line  from  Haifa  to 
Khartum  is  575  m.;  from  Khartum  to  Obeid  350  m.  The  railway 
from  the  Nile  to  the  Red  Sea  starts  from  the  Haifa-Khartum  line 
at  Atbara  Junction,  a  mile  north  of  the  Atbara  confluence.  It  runs 
somewhat  south  of  the  Berber-Suakin  caravan  route.  At  Sallom, 
278  m.  from  Atbara  Junction,  the  line  divides,  one  branch  going 
north  to  Port  Sudan,  the  other  south  to  Suakin.  The  total  distance 
to  Port  Sudan  from  Khartum  is  ^3  m.,  the  line  to  Suakin  being 
4  m.  longer.  Besides  these  main  bnes  a  railway,  138  m.  long,  runs 
from  Abu  Hamed  on  the  right  bank  of  the  Nile  to  Kareima  (op|>osite 
Merawi)  in  the  Dongola  mudiria  below  the  Fourth  Cataract.  CThe 
railway  which  started  from  Haifa  and  followed  the  ri^t  bank  of  the 
Nile  to  Kerroa,  301  m.  from  Haifa,  was  abandoned  m  1903.)  The 
railways  are  owned  and  worked  by  the  state.  ^ 

In  connexion  with  the  Khartum-Haifa  railway  steamers  ply  oa 
the  Nile  between  Haifa  and  SheUal  (Assuan)  where  the  railway 
from  Alexandria  ends.  The  distance  by  rail  and  steamer  between 
Khartum  and  Alexandria  is  about  1400  m.  Steamere  run  on  the 
Nile  between  Kerma  and  Kareima,  and  above  Khartum  the  ravem- 
ment  maintains  a  regular  service  of  steamen  as  far  south  as  Gondo* 
koro  in  the  Uganda  Protectorate.  During  flood  season  there  is 
also  a  steamship  service  on  the  Blue  Nile.  Pou'erful  dredgere  ^i)d 
sudd-cutttng  machines  are  used  to  keep  open  communications  m 
the  upper  Nile  and  Bahr-el-GhasaL 

The  ancient  caravan  routes  Korosko-Abu  Hamed  and  Beiber- 
Snakin  have  been  supereeded  by  the  railways,  but  elsewhere  wells 
and  rest-bouses  are  mmntained  along  the  main  routes  between  the 
towns  and  the  Nile.  On  some  of  these  roads  a  motor  car  service 
is  maimained. 

From  Port  Sudan  and  Suakin  there  is  a  regular  steamship  acrvke 
to  Eunme  via  the  Suez  Canal .  There  are  also  services  to  Alexandria, 
the  Red  Sea  ports  of  Arabia,  Aden  and  India. 

There  is  an  extensive  telegraphic  system.  Khartum  is  connected 
by  land  lines  with  Egypt  and  Uganda,  thus  affordmg  direct  tele- 
graphic connexion  between  Alexandria  and  Mombasa  (2500  m.). 
From  Khartum  other  lines  go  to  Kassala  and  the  Red  Sea  ports. 
In  some  places  the  telegraph  wires  are  placed  16  ft.  6  in.  above 
the  ground  to  protect  them  from  damiQre  by  giraffes. 

Atriadtwt  and  oHher  /fuiiu/rftC5.~Noith  of  Khartum-  egncul- 
tural  land  is  confined  to  a  narrow  strip  on  cither  side  of  the  Nile 
and  to  the  few  oases  in  the  Libyan  Desert.  In  the  Geiira  and  in 
the  plains  of  Gedaref  between  the  Blue  Nile  and  the  Atbara  there 
are  wide  areas  of  arable  land,  as  also  in  the  neighbourhood  of  Kassala 
along  the  banks  of  the  Gash.  In  Kordofan  and  Darfur  cuUivation 
is  confined  to  the  khors  or  valleys.  The  chief  grain  crop  is  durra, 
the  staple  food  of  the  Sudanese.  Two  crops  are  obtained  yearly 
in  several  districts.  On  lands  near  the  rivers  the  durra  is  so^-n  after 
the  flood  has  gone  down  and  also  at  the  beginning  of  the  rainy 
season.     ConsMerable  quantities  of  wheat  and  bariey  are  also 
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Sea  porta  tnde  laisdy  with  AraUn  and  engwe  in  peer]  hihoy- 
Tbe  iiriDdpa]  inn»ru  are  eattoa  gooib,  tgod-etuffi  (flour,  licr. 
augar,  proviaions),  timber,  tobacco,  aplnta  (in  i^rgc  quiniitin). 
iroa  and  machinery,  candlea,  cement  and  polumpy.  The  vahie 
of  the  trade,  which  during  the  Mahdin  rule  (iBSf-iigSI  warn  a  few 
Ibbuund*  EMdy,  had  increurd  in  t^oj  to  over  £1,^,000.  In 
190S  the  eipoTU  of  Sudan  producs  were  valued  at  fEsis.<wa'!  the 
totnl  impoTU  V  ££1,891,000. 

Cnfrnmciif.— Tlie  adminislration  Abased  on  the  provi^iori! 
t^  a  convnntjon  signed  on  the  rglh  of  Janu^  i3og  between 
the  British  and  Egyptian  govemmenta.  The  authority  ol  the 
aovetelgB  povera  is  represented  hy  a  govemor-genersl  appointed 
by  Egypt  on  Ihc  rccommcndRtion  of  Great  Britain.  In  1910  a 
council  ccmsisting  of  it 
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govemor-genetd,  the  chieli 
tc  and  the  mudir*  are  all  Biir<  _ 
tbe  nujoriiy  being  Briliih  military  officera.  The  minor  officiab 
an  oearly  all  Egyptians  or  Sudanese.  Revenue  ii  derived  u 
to  about  60%  from  tbe  custom*  and  revenue-eanung  depalt- 
ment*  ((.(,  ateamera,  railways,  poata  and  telcgriphs),  and  *1 
to  the  rest  from  taiea  on  land,  date-treel  and  animala,  from 
royalties  on  gum.  ivory  and  ostrich  [eilben,  from  Bcenca  to 
sell  sfnrila,  carry  aima,  &c.,  and  from  fees  paid  for  the  shooting 
of  game.  Expenditure'  is  largely  on  pubHc  works  education, 
justice  and  Iho  army.  Finandal  aSiiii  tre  managed  irom 
Khartum,  but  control  over  opendilure  is  exerdscd  by  the 
Egyptian  finandal  depanmenL  The  revenue,  which  in  iggg 
was  ££35,000,  for  the  lint  time  exceeded  a  mlllioain  1909,  ntbea 
the  amount  realized  was  ££1/140,300.  The  eipendituic  la 
i$o«  was  £Ei,ijs,ooo.  Financially  the  government  had  been, 
up  10  1910,  Jatgely  dependent  upon  Egypt.  In- the  yean  1(101- 
1909  £^i3;ili0ci]  was  advanced  from  Cairo  for  public  woil> 
in  the  Sudan;  in  the  same  period  a  further  lum  of  about 
£Ei,;5o,eae  had  been  found  by  Egypt  to  meet  annual  deGdti 
in  the  Sudan  budgeH  (see  EoH,  No.  1  ligio],  pp.  s-6). 

^lulicE.— Th*  Sudan  judicial  cods,  baaed  in  part  on  Iboie 
of  India  and  in  part  on  the  principles  of  English  law  and  of 
Egyptian  commercial  law,  provide  for  the  recognition  of  "  cu>- 
tomaiy  law  "  so  f ar  aa  appUcihle  and  "  not  repugnant  to  good 
conscience."  In  each  mudirin  criminal  justiie  is  administered 
by  a  court,  conaiiting  of  tbc  mudir  (or  a  judge)  and  two  magi*- 

memben  of  the  administrative  sliE,  who  try  minor  cases  without 

revising  powen  in  all  case.  Civil  cases  of  importance  are  beard 
by  a  judje  (or  where  no  judge  ii  available  by  the  mudii  or  hia 
representative);  minor  dvil  cans  me  tried  by  magjiliatca. 
From  tbe  dcciuon  of  the  judges  an  appeal  lies  la  the  legal 
secretary  of  the  government,  in  his  capacity  of  judicial  <«m- 
misaioner.  Jurisdiction  in  all  legal  matters  aa  regards  personal 
status  of  Mahommedaut  I*  administered  by  a  gtand  cadi  and  a 
staB  of  luhordinate  cidit.  The  police  force  of  each  mudiria  la 
independently  organized  under  the  conlrcd  of  the  niudim. 

Edncoliiwi— Educatinn  is  in  charge  of  the  department  of 
public  instruction.  Elementary  education,  the  medium  of 
insimction  being  Arabic,  is  given  in  kulUlii  or  village  schools. 
Then  an  primary  schools  in  the  chief  towns  when  Enghah, 
Arabic,  mathematics,  and  in  sornc  cases  land-measurins  is 
taught.  Tben  are  alio  government  industrial  workshops,  and 
a  few  schools  for  giriL  The  Cordon  CoUege  at  Khartum  trains 
teachers  and  judges  iu  tlie  Mnhommedan  courts  and  has  aEmexed 
to  it  a  secondary  school.  The  CoUege  also  contains  the  Wellcoma 
laboratories  for  sdcnlific  reaearch.  Among  the  pagan  negro 
tribes  Protestant  and  Roman  Catholic  missions  are  established. 

being  given  to  industrial  training. 

Drjiiut.—The  defence  ol  the  country  is  enlruMed  to  (he 
Egyptian  army,  of  which  several  regiments  are  Sationed  in  the 
Sudan.     The  goveniot-general  is  sirdar  (commandel-in-chiel) 

in  the  Sudan— chiefly  at  Lhnnum.    They  are  under  the  tom- 


in  190s.  having  pre 
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L  part  of  the  Egyptian  command. 
itlii-Et)[ilu*  Sn^n.t  Dompendium 

_   Rt(w/j  [by  IheBrillih  T^cnl  "  Cairo)'™^t»/>' 

No.  ii.'  i68j)'b?C^ncl  b?H.  StciSn!"  (SISu  .!»  J.  Peth^ki 
rnlKlii>lC(iilraf/rri«(l  volt,.  London,  Ig&i);  W. Junker,  rrOHll 
in  .4/rtBi,j^5-iSftf^ vols.,  London.  1S90-1B91);  C.  Schwekifurth 
rhr  Hiarl  i4  Africa  ft  voli.,  London,  iS/lJi  J.  Baumnrtei,  0«- 
afri*o,il«rSiiAMiiii*(iBiStMtt»iV((Cotha,lS90);  E.  D. ?cho«ifeld, 
Er;rf*f*i  imd  itr  iiyftiidu  Sliktn  [Berlin.  1904)!  C.  E.  Muriel, 
Kcpnl  m  On  FbhiIi  if  Iki  ShAki  (Cairo.  1901);  H.  F.  Whherlw. 
Bird  Hunlat  m  lie  \yui,  Nik  (London,  laojl.    Fat  (thnologr. . 
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Ac,  see  A.  H.'Kefttie.  BUuuhgy  of  iks  Btyptian  Sudan  (London, 
1884) ;  H.  FrobeiTitts,  DieHeiden-Negeri^s  dgypiisehen  Sudan  (Borlin, 
18^).  Scientific  and  medical  subjects  ate  dealt  with  in  the  Reports 
ef  aie  W^com$  Rutank  Jjaboratoriea,  Gordon' College,  Khartum. 
The  Sudan  Almanac  is  a  valuable  official  publication.    (F.  R.  C.) 

Archaeology, — ^Archaeological  study  in  the  Sudan  was  retarded 
for  many  years  by  political  conditions.  The  work  which  had 
been  begun  by  Cailliaud,  Champollion,  Lcpsius  and  others  was 
interrupted  by  the  rise  of  the  Mahdist  power;  and  with  the 
frontiers  of  Egypt  itself  menaced  by  dervishes,  the  countiy 
south  of  Aswan  (Assuan)  was  necessarily  closed  to  the  student 
of  antiquity.  Even  alter  the  dervishes  had  been  overthrown 
at  the  battle  o£  Omdurman  (1898)  it  was  some  time  before 
archaeologists  awoke  to  a  sense  of  the  historical  importance  of 
the  regM>ns  thus  made  accessible  to  them.  Dr  WalUs  Budge 
visited  several  of  the  far  southern  sites  and  made  some  tentative 
excavations,  but  no  extensive  explorations  were  undertaken 
until  an  unexpected  event  produced  a  sudden  outbunt  of  activity. 
This  was  the  resolution  adopted  by  the  Egyptian  government 
to  extend  the  great  reservoir  at  the  First  Cataract  by  raising 
the  height  of  the  Aswan  dam.  As  a  result  of  this  measure  aU 
sites '  bordering  the  river  banks  from  Aswan  to  Abu  Simbel 
were  threatened  with  inundation  and  the  scientific  world  took 
abrm.  A  large  sum  of  money  was  assigned  by  the  government, 
partly  for  the  preservation  of  the  visible  temples  in  the  area 
to  be  submerged,  partly  for  an  official  expedition  under  the 
charge  of  Dr  G.  A.  Reisner  which  was  to  search  for  all  remains 
of  antiquity  hidden  beneath  the  ground.  At  the  same  time 
the  university  of  Pennsylvania  despatched  the  Eckley  B.  Coxe, 
jtw.,  expedition,  which  devoted  its  attention  to  the  southern 
half  of  Lower  Nubia  from  Haifa  to  Korosko,  while  the  govern- 
ment excavators  explored  from  Korosko  to  Aswan.  Thus 
in  the  five  years  1907-19 11  inclusive  an  immense  mass  of  new 
material  was  acquired  which  throws  a  flood  of  light  on  the 
archaeology  at  once  of  Egypt  and  the  Sudan.  For  it  must  be 
clearly  appreciated  that  though  all  except  the  southern  twenty 
miles  of  Lower  Nubia  has  been  attached  for  purposes  of  admini- 
stration of  Egypt  proper,  yet  this  political  boundary  is  purely 
artificial.  The  natural  geographical  and  ethnical  southern 
frontier  of  Egypt  is  the  First  Cataract;  Egyptian  scribes  of  the 
Old  Empire  recognized  this  truih  no  less  clearly  than  Diocletian, 
and  Juvenal  anticipates  the  verdict  of'  every  modem  observer 
when  he  describes  the  "  porta  Syenes  "  as  the  gate  of  Africa. 
It  is  the  more  necessary  to  emphasize  this  fact  as  the  present 
article  must  unavoidably  be  concerned  principally  with  the 
most  northern  regions  of  the  country  of  the  Blacks — for  since 
the  days  of  Lcpsius  there  has  been  little  neVr  investigation  south 
of  Haifa.  The  hasty  reconnaissances  of  Dr  Waliis  Budge, 
Professor  A.  H.  Sayce,  Mr  Somers  Clarke  and  Professor  J. 
Gatstang  must  be  followed  by  more  thorough  and  intensive 
study  before  it  can  be  possible  to  write  in  more  than  very  general 
terms  of  anything  but  the  well-known  monuments  left  by 
Egyptian  kings  whose  history  is  already  tolerably  familiar  from 
other  sources.  The  inscriptions  of  these  kings  and  their  officials 
have  been  collected  by  Professor  J.  H.  Breasted  and  some 
account  of  the  temples  and  fortresses  from  Haifa  to  Khartum 
will  be  found  in  the  following  section,  Ancient  Monuments 
south  of  Halfat  while  the  history  of  the  early  and  medieval 
Christian  kingdoms  is  outlined  in  the  articles  Ethiopia  and 
DoNGOLA.  The  central  and  southern  Sudan  is  therefore  almost 
a  virgin  field  for  the  archaeologist,  but  the  exploration  of  Lower 
Nubia  has  made  it  possible  to  write  a  tentative  preface  to  the 
new  chapters  still  unrcvealed. 

.  The  Sudan  was  well  named  by  the  medieval  Arab  historians, 
for  it  is  primarily  and  above  all  the  country  of  the  black  races, 
of  those  Nilotic  negroes  whose  birthplace  may  be  supposed  to 
have  been  near  the  Great  Lakes.  But  upon  this  aboriginal 
stock  w«re  grafted  In  very  early  times  fresh  shoots  of  more 
vigorous  and  intellectual  races  coming  probably  from  the  East 
(cf.  Africa:  Ethnology).  Lower  Nubia  was  one  of  the  crucibles 
ia  which  several  times  was  formed  a  mixed  nation  which  defied 
or  actually  dominated  Egypt.  There  is  some  scientific  groiuui 
XXVI    I* 


for  dating  the  earliest  example  of  sach  &  fusion  to  the  and 
period  of  the  Egyptian  Old  Empire.  It  is  certain  in  any  case 
that  the  process  was  constantly  repeated  at  different  dates 
and  in  different  parts  of  the  coiintiy  from  Aswan  to  AJEum,  apd 
to  the  stimuUtaon  which  lesultcMd  from  it  must  be  ascribed  the 
principal  political  and  inteUeaual  movements  of  the  Sudanese 
nations.  Thus  the  Ethiopians  who  usurped  the  crown  of  the 
Pharaohs  from  740-^60  b.c.  Were  of  a  mixed  stock  akin  to  the 
modem  Borabra;  the  northern  Nubians  who  successfully  defied ' 
the  Roman  emperors  were  under  the  lordship  of  the  Blemyes 
(Blemmyes),  an  East  African  tribe,  and  the  empire  of  the 
Candace  dynasty,  no  less  than  the  Christian  kingdoms  which 
succeeded  it,  included  many  heterogeneous  racial  elements 
(see  also  Nubia).  The  ceal  history  of  the  Sudan  will  therefore 
be  concerned  with  the  evolution  of  what  may  be  called  East 
African  or  East  Central  African  civilizations. 

Up  to  the  present,  however,  this  aspea  has  been  obscured, 
for  until  1907  scholars  had  little  opportunity  of  studying  ancient 
Ethiopia  except  as  a  colonial  extension  of  Egypt.  From  the 
purely  Egyptological  standpoint  there  is  much  oi  value  to  be 
learned  from  the  Sudan.  The  Egyptian  penetration  of  the 
country  began,  according  to  the  evidence  of  inscriptions,  as  early 
as  the  Old  Empire.  Under  the  XUth  Dynasty  colonies  were 
planted  and  fortresses  established  down  to  the  Batn-el-Hagar. 
During  the  XVTIIth  Dynasty  the  political  subjugation  was  com* 
pleted  and  the  newly  won  territories  werQ  studded  with  cities  and 
temples  as  far  south  as  the  Fourth  Cataract.  Some  two  hundred 
years  kter  the  priests  of  Amen  (Ammon),  flying  from  Thebes, 
founded  a  quasi-Egyptian  capital  at  Napata.  But  after  this  date 
Egypt  played  no  part  in  the  evolution  of  Ethiopia.  Politically 
moribund,  it  succumbed  to  the  attacks  of  its  virile  southern  neigh« 
hours,  who,  having  emerged  from  foreign  tutelage,  developed 
according  to  the  natural  laws  of  their  own  genius  snd  environ- 
ment. The  history  of  Ethiopia  therefore  as  an  independent 
civilization  may  be  said  to  date  from  the  8th  century  B.C.,  though 
future  researches  may  be  able  to  carry  its  infant  origins  to  a 
remoter  past. 

Of  the  thousand  years- or  more  of  effective  Egyptian  occupa« 
tion  mdny  monuments  exist,  but  on  a  broad  general  view  it  mu^ 
be  pronounced  that  they  owe  their  fame  more  to  the  accident 
of  survival  than  to  any  special  intrinsic  value.  For  excepting 
Philae,  which  belongs  as  much  to  Egypt  as  to  Ethiopia,  Abu 
Simbel  is  the  only  temple  which  can  be  ranked  among  first 
rate  products  of  Egyptian  genius.  Tlie  other  temples,  attractive 
as  they  are,  possess  rather  a  local  than  a  universal  interest. 
Similarly  while  the  exploration  of  the  Egyptian  colonies  south 
of  the  First  Cataract  has  added  many  details  to  our  knowledge 
of  political  history,  of  local  cults  and  provincial  organisation, 
yet  with  one  exception  it  has  not  affeded  the  known  outlines 
of  the  history  of  dvllizatiom  This  exception  is  the  discovery 
made  by  Dr  G.  A.  Reisner  that  the  archaic  culture  first  detected 
at  Nagada  and  Abydos  and  then  at  many  points  as  far  iSort^ 
as  Giza  extended  southwards  into  Nubia  at  least  as  far  as 
Gerf  Husein.  This  was  wholly  unexpected,  and  if,  as  seems 
probable,  the  evidence  stands  the  test  of  criticism,  it  Is  a  new 
historical  fact  of  jgreat  importance.  The  government  expedition 
found  traces  between  Aswan  and  Korosko  of  all  the  principal 
periods  from  this  early  date  down  to  the  Christian  era.  The 
specimens  ^obtained  are  k^t  in  a  separate  room  of  the  Qvio 
Museum,  where  they  form  a  collection  of  great  value. 

The  work  of  the  Pennsylvanian  expedition,  however^  while 
adding  only  a  few  details  to  the  archaeok>gy  of  the  Egyptian 
periods,  has  opened  a  new  chapter  in  the  history  of  the  African 
races.  No  records  indeed  were  discovered  of  the  founders  of 
the  first  great  Ethiopian  kingdom  from  Piankhi  to  Tirhakah, 
nor  has  any  fresh  light  been  thrown  upon  the  relations  which 
that  remarkable  king  Ergamenes  maintained  with  the  Egyptian 
Ptolemies.  But  the -exploration  of  sites  In  the  southern  half 
of  Lower  Nubia  has  revealed  the  existence  of  a  wholly  unsu»- 
pected  independent  civilization  which  grew  up  during  the  first 
six  centuries  after  Christ.  The  history  of  the  succeeding 
periods,,  moreover,  has  been  partially  recovered  and  the  ytudy 
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iied,  dowQ  to  the  Ute  medievAl  period  vbeD  Oiriitiuiiiy  wu 
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The  civUizalion  i)f  llie  fint  lii  cenluria  AJ>.  miy  be  called 
"  RoTOBiio-NDbiui,"  alenn  which  indialra  its  dale  and  sug^nti 
rnncching  of  its  character.  It  Is  the  product  of  a  pvople  living 
on  the  borders  of  Ibe  Roman  Empire  who  Lnherited  much  of  the 
HeUinistic  tradition  in  minor  Bits  but  combined  ll  with  ■ 
rnnaiksblc  power  of  independent .  ori^iution.  Hie  ^tei  on 
which  it  has  been,  observed  langc  from  Diklca  tfi  Haifa,  tliat 
it  to  say  within  tlie  precise  limits  which  late  Latin  and  Greek 
wiilen  assign  to  tbe  Blemyes,  and  then  Is  good  reason  to  identify 
(be  people  that  evolved  it  with  this  hilheito  almost  unknown 
butiarian  nation.  Apart  from  Ibis,  however,  the  gnatesi 
value  of  the  new  discoveries  will  consist  in  the  fact  that  they 
■nay  lay  the  fijundatioiis  tor  a  new  documentary  record  of  past 
ago.  For  the  graves  yielded  not  only  new  types  of  statues, 
broniea,  Ivory  caivings  and  painted  pottery — all  of  the  highest 
aniiiic  vibie — but  also  a  large  tiumbet  of  stone  itelae  inscribed 
with  foneraiy  formulae  in  tbe  Meroitie  script. 

In  the  oDune  of  siity  years  the  imal!  collection  of  Meroilic 
Inscriptions  made  by  Lepsius  had  cot  been  enlatged  and  no 
progress  had  been  made  towards  defiphermeal.  But  the 
cemeteries  of  Shablul  and  Karanog  alone  yielded  i;o  iusctipliona 

brought  the  task  of  decipherment  within  the  range  of  possibility, 
and  even  wilhoul  any  bilingual  lecord  to  assist  him,  Mr  F.  Ll. 
Griffith  rapidly  succeeded  in  the  fiist  stages  of  translation.  As 
further  etplontions  bring  more  iiiEriptiaas  to  light  the  records 
of  Ethiopia  will  gradually  be  placed  on  a  £rm  documentary 
basis  and  the  names  and  adiievements  of  its  greatest  monucbs 
will  take  their  place  on  the  roll  of  history. 


AiuleiU  IfBKiawili  mlH  ef  ?sl/a.— RuIob  of  pyramids, 
tem[to,  churcbei  and  other  mouumenU  are  found  along  both 
banks  of  the  Nile  almost  as  far  loutli  as  tbe  Fourth  Cataract, 
and  agam  in  the  "  Mind  of  Merot"  In  the  following  list  the 
nuns  are  named  as  met  with  on  the  Journey  south  from  Wadi 
Haifa.     Opposite  that  town  on  the  east  bank  are  (he  remains 

memoiBling  the  conquest  of  the  region  bySenwosri  (Usertcsen)  I. 
of  Egypt  (c  9750  B.C.).  Forty-three  miles  farther  sooth  are 
'  "'     "    n  fortresses  of  Kumma  and  Semna.   Jlcre 


le  Nile  I 


d  grave 


It  records  o(  "  high  Nile, 
smnt  80  m.  above  Semna,  are  tha  ruins  of  a  temple  with  Meroitie 
Uetoglyphiii.  At  Sal  Island,  130  m.  above  Haifa,  are  remains 
of  >  town  and  of  a  Christian  church.  Thirteen  miles  south  of 
Sal  at  Solcb  are  tbe  rulni  of  a  fine  temple  commemorating 
Anietiophis(Amenhotep)nl.{e.  1414B/:,)  to  whose  queen  Taia 
was  dedicated  a  temple  at  Sedeinga,  a  lew  miles  to  the  north. 
A  t  Sesebi,  4a  m.  higher  up  the  Nile,  Is  a  temple  of  the  heietic  king 
Afchenston  re-wnrked  by  Sell  I.  (e.  1317  b.c).  Opposite 
Haimek  at  the  Third  Ciuract  on  Tbmbos  Island  are  entcnilve 
ancient  Etanlte  quarries,  in  one  of  which  lies  an  unfinished 
coli^us.    On  tbe  east  side  ol  the  livir  neai  Kenu  are  the 


It  Old  Dongida,  3»  m 
rn  having  been  of  consider 
itlan  kiogdom  of  Dongola 


:  Christian  en  In  Nkibia— noUbly  at  Jebel  Deka  and  Klagtl. 
the  inunediate  neighbourhood  of  Jebel  Barkal  (the  "holy 
Egyptians),  a  flit-1<9pcd  hill 


mountain  "  of  tht 
Hies  abruptly  from  tbe 
mile  oc  two  above  thi 
are  many  pyramids  and  six  temples,  Ih 
height  of  from  35  to  60  ft.  Pyramids  ar 
and  Kumi  on  the  right  bank,  and  st  Tan 
of  the  liver,  these  phca  being  about  ; 
That  village  is  (denljGed  by  some  alchaeol 
Napata,  which  is  known  to  have  been  sit 
mountain."  On  the  left  bank  of  the  Nile  opposite  Mcrawi  are 
the  pyiimids  of  Nun,  and  a  few  miles  distant  in  the  Wadi 
Gbaial  ate  the  ruins  of  a  gteat  Christian  monastery,  where  were 
found  graveatons  with  inscriplionB  in  Greek  and  Coptic.  Rnina 
nd  from  Merawi  to  the  Fourth  Cataract. 


m  the  left  bank 
below  Metawf. 
with  the  ancient 
near  the  "  holy 


Leaving  the  N: 
ayuda  Desert,  t! 


IS  point 


I  above  the  Atbara 
north  of  the  town  of  Shendi  aie  Iba 
pyramids  of  MeroS  (or  Aisur)  In  three  distinct  groups.  From  ona 
of  thee  pyramids  wu  taken  "  the  treasure  of  Queen  Candace," 
tiow  in  the  Berlin  Museum.  Many  of  the  pyramids  have  a 
traaJI  sbiinc  on  the  eastern  side  inscribed  with  debased  Egyptiao 
or  Meroite  hieroglyphics.  These  pyramids  are  on  the  right 
bank  of  the  Nile,  that  b  in  the  "  Island  of  MeroC."  Portions  (in- 
cluding a  harbour)  of  theriteof  thecityof  MeroS,atBegerawia, 
not  far  from  the  pyramids  named,  were  eicavated  in  1907-iqia 
(seeMEiofi).  In  this  region,  and  distant  from  the  river,  are 
tbe  remains  of  several  cities,  notably  Naga,  where  are  ruins 
of  four  temples,  one  in  the  Classic  style.  On  the  east  bank 
of  the  Blue  Nile,  about  13  m.  above  Khartum  at  Soba,  are  ruins 
of  a  Christian  basilica.  Farther  south  itill,  at  Ccleina  on  the 
White  Nile  (in  i;>iu),  and  at  Wad  cl-Hadad,  some  miles  north 
ol  Sennar,  on  the  Blue  Nile  (in  1908),  Christian  remains  have 
been  observed. 

Between  the  Nile  at  Wadi  Haifa  end  the  Red  Sea  are  the 
remains  ol  towns  Inhabited  by  the  ancient  miners  who  worked 
the  district.    The  most  striking  of  these  towns  is  Demheib 

of  the  castle,  a  large  square  building  with  pointed  arches.    Th« 
nails  of  some  joo  houses  itill  stand. 

For  a  popular  account  (with  many  llluitrMions)  of  these  rutn* 
•ee  J.  W^,  Ov  Sudan:  /u  Pyramidi  and  PicffUi  (London,  loos). 
{F.R-CO 

A.  Prom  Ik  BarKul  Timt  Is  Iki  Etyplian  CeHqatil.—'t^ 
soulbem  regions  of  the  Anglo.Egyptlan  Sudan  are  without' 
recerdal  history  until  the  era  of  the  Egyptian  conquest  in  the 
igth  century.  In  the  northern  regions,  known  as  Ethloi^ 
or  Nubia,  Egyptian  bBuence  made  itself  felt  as  early  as  Ihe 
Old  Empire.  In  process  of  time  powerful  states  grew  up  with 
capitals  at  Napata  and  Merol  (sec  anil  {  Archaeology  and 
Etsiofu  and  Egyfi).  The  Nubians^^hat  is  the  dwellers 
[n  the  Nile  valley  between  Egypt  and  Abyssinia — did  not  embrace 
Christianity  until  the  6th  ceDtuiy,  considerably  later  than  their 
Abyssinian  neighbours.  The  Arab  invasion  of  North  Africa 
in  the  7lh  century,  which  turned  Egypt  into  ■  Mahommedaa 
country,  had  not  the  sajne  eSect  in  Nubia,  the  Moslems,  though 
they  frequently  raided  the  country,  being  unable  to  hold  it. 

the  Christian  kingdoms  of  Dongola  and  Aloa,  with  gwrtfiMaf 
cifrflalsat  Dongola  and  Soba  (corresponding  roughly  ^^ 
to  Napata  and  Meroe).  These  kingdoms  continued  to  exist 
until  the  middle  of  the  14th  century  or  laLer  {see  DoNCOlA: 
Mvdiria).  Meanwhile  Arabs  of  the  Bcni  Oma>'ya  tribe,  under 
prcsiun  from  the  Benl  Abba*,  had  begun  to  cross  the  Red  Sea 
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as  «aiV  o  tbe  Btb  centuiy  and  to  settle  In  Uie  district  around 
Sennax  on  the  Blue  Nile,  a  region  which  probably  marked  the 
southern  limits  of  the  kingdom  of  Aloa.  Tho  Omayya,  who 
during  the  following  centuries  were  reinforced  by  further 
immigrants  from  Arabia,  intermarried  with  the  negroid  races, 
and  gradually  Arab  influence  became  predominant  and  Islam 
the  nominal  faith  of  all  the  inhabitants  of  Sennar.  In  this  way 
a  barrier  was  erected  between  the  Christians  of  Nubia  and  those 
of  Abyssinia.  By  the  15th  century  the  Arabizod  negro  races 
of  the  Blue  Nile  had  grown  into  a  powerful  nation  known  as 
the  Fuoj  iq.v,),  and  during  that  century  they  ezt^ded  their 
conquests  north  to  the  borders  of  £^pt.  The  kingdom  of 
Dongola  had  already  been  reduced  to  a  condition  of  anarchy 
by  Moslem  invasions  from  the  nwth.  Christianity  was  still 
professed  by  some  of  the  Nubians  s^  late  as  the  i6tii  centuiy, 
but  the  whole  Sudan  north  of  the  lands  of  the  pagan  negroes 
(roughly  12"  N.)  was  then  under  Moslem  sway*  At  that  time 
the  sultans  of  Darfur  (q.v.)  in  the  west  and  the  sultans  or  kings 
of  Sennar  (the  Funj  rulers)  in  the  east  were  the  most  powerful 
of  the  Mahommedan  potentates^ 

The  first  of  the  Fui^  monarchs  acknowledged  king  of  the 
whole  of  the  allied  tribes,  of  which  the  Hameg  were  next  in 
r%  F  I  ^™P^'^^^c®  ^  ^0  Ftti^jf  was  Amara  Dunkas,  who 
eJpi^  rdgncd  c,  2484-1526.^  During  the  reign  of  Adlan, 
c.  rs96-r6o3,  the  fame  of  Sennar  attracted  learned 
men  to  his  court  from  such  distant  places  as  Cairo  and  Bagdad. 
Adlan's  great-grandson  BacU  Abu  Daku  attacked  the  Shilluk 
negroes  and  raided  Kordofan,  This  monarch  built  the  great 
mosque  at  Sennar,  almost  the  only  building  in  the  town  to  survive 
the  ravages  of  the  dervishes  in  the  xgth  century.  In  the  eariy 
part  of  the  i8th  century  there  was  war  between  the  Sennari 
and  the  Abyssinians,  in  which  the  last  named  were  defeated 
with  great  slaughter.  It  is  said  that  the  cause  0/  quanel  was 
the  seizure  by  the  king  of  Sennar  of  presents  sent  by  the  king 
of  France  to  the  Negns.  The  victory  over  the  ''infidel" 
Abyssinians  became  Gdebiated  throughont  the  Mahommedan 
woiid,  and  Sennar  was  visited  by  many  learned  and  celebrated 
men  from  Egypt,  Arabia  and  India.  Towards  the  end  of  the 
i8th  century  the  Hameg  wrested  power  from  the  Funj  and  the 
kingdmn  fell  into  decay,  many  of  the  tributary  princes  refusing 
to  acknowledge  the  king  of  Sennar.  These  disorders  con- 
tinued up  to  the  time  of  the  conquest  of  the  country  liy  the 


B.  Prom  tht  Egyptian  Conquest  to  the  Rise  qftke  Mahdi.^The 
conquest  of  Nubia  was  undertaken  in  1620  by  order  of  Mehemet 
Ali,  the  pasha  of  Eg3rpt,  and  was  accomplished  in 
^yi^  ^the  two  years  following.  In  its  consequences  this 
proved  one  of  the  most  important  events  in  the 
history  of  Africa.  Mehemet  Ali  never  stated  the  reasons  which 
led  him  to  order  the  occupation  of  the  country,  but  his  leading 
motive  was,  probably,  the  desire  to  obtain  possession  of  the 
mines  of  gold  and  precioua  stones  which  he  believed  the  Sudan 
contained.  He  also  saw  that  the  revenue  of  Egypt  was  falling 
through  the  diversion,  since  about  x8oo,  of  the  caravan  routes 
fmn  the  Nile  to  the  Red  Sea  ports,  and  may  have  wished  to 
recapture  the  trade,  as  well  as  to  secure  a  country  whence 
thousands  of  slaves  could  be  brought  annually.  Mehemet  AU 
also  wished  to  crash  the  remnant  of  the  Mamelukes  who  in  xSia 
had  ertablished  themselves  at  Dongola,  and  at  the  same  time 
to  find  emptoyment  for  the  numerous  Albanians, and  Turks 
in  his  army,  of  whose  fidelity  he  was  doubtful. 

Mehemet  Ali  gave  the  command  of  the  army  sent  to  Nubia 
to  his  son  Ismail,  who  at  the  head  of  some  4000  men  left  Wadi 
Haifa  in  October  182a  Following  the  Nile  route  he  occupied 
Dongola  without  oi^>osition,  the  Mamelukes  fleeing  before  him. 
(Some  of  them  went  to- Darfur  and  Wadai,  others  made  their 
way  to  the  Red  Sea.  This  was  the  final  dispersal  of  the  Mame- 
lukes.)   With,  the  nomad  Shagia,  who  dominated  the  district, 

^Various  lists  and  dates  of  reign  of  the  rulers  of  Sennar  are 
nvrn :  reference  may  be  made  in  Stokvis's  Manuel  d'histoire  vol.  i. 
(Ldden.  1888).  and  to  Tho  An^-Eiyptian  Sudan,  vol.  i.  (London, 


Ismafl  hftd  two  shaxp  encounters^  one  near  KortI,  the  other 
higher  up  the  river,  ana'  in  both  fights  Ismail  was  successful 
Thereafter  the  Shai^  furnished  useful  auxiliary  cavalry'.to  the 
Egyptians.  Ismail  remained  in  the  Dongola  province  till  Feb^ 
ruary  1821,  when  he  crossed  the  Bayuda  Desert  and  received 
the  submission  of  the  meks  (kings)  of  Berber,  Shendi  and  Halfaya, 
nominal  vassals  of  the  king  of  Sennar.  (Continuing  his  march 
south  Ismail  reached  the  confluence  of  the  White  and  Blue  Niles 
and  established  a  camp  at  Ras  Khutum.  (This  camp  deveIope<l 
into  the  city  of  Khartum.)  At  this  time  Badi,  the  king  of 
Sennar,  from  whom  all  real  power  had  "been  wrested  by  hi» 
leading  counciUois,  determined  to  submit  to  the  E^ptians, 
and  as  Ismail  advanced  up  the  Blue  Nile  he  was  met  at  Wad 
Medaai  by  Badi  who  declared  that  he  recognized  Mehemet  Ali 
as  master  of  his  kingdom.  Ismail  and  Badi  entered  the  town  of 
Sennar  together  on  the  12th  of  June  18  21,  and  in  this  peaceable 
manner  the  Egyptians  became  rulers  of  the  ancient  empire  of 
the  Funj.  In  search  of  the  gold-mines  reported  to  exist  farther 
south  Ismail  penetrated  into  the  mountainous  region  of  Fazokl, 
where  the  negroes  offered  a  stout  resistance.  In  February  2822 
he  set  out  on  his  return  to  Sennar  and  Dongola,  having  received 
reports  of  risings  against  Egyptian  authority.  The  Egyptian 
soldiery  had  behaved  throughout  with  the  utmost  barbarity, 
and  their  passage  up  the  NUe  was  marked  by  rapine,  murder, 
mutilation  and  fire.  Of  the  riders  who  had  submitted  to  Ismail, 
Nair  Mimr,  the  mek  of  Shendi,  had  been  compelled  to  follow  in 
the  suite  of  the  Egyptians  as  a  sort  of  hostage,  and  this  man 
entertained  deep  hatred  of  the  pasha.  On  Ismail's  return  to 
Shendi,  October  1822,  he  demanded  of  the  mek  1000  slaves  to 
be  supplied  in  two  days.  The  mek,  promising  compliance, 
invited  Ismail  and  his  chief  officers  to  a  feast  in  his  house,  around 
which  he  had  piled  heaps  of  straw.  Whilst  the  Egyptians  were 
feasting  the  mek  set  fiire  to  the  straw  and  Ismail  and  all  his 
companions  were  burnt  to  death. 

Ismail's  death  was  speedily  avenged.  A  second  Egyptian 
army,  also  about  4000  strong,  had  followed  that  of  Ismail's 
up  die  Nile,  and  striking  south-west  from  Debba  had  wrested, 
after  a  sharp  campaign,  the  province  of  Kordofan  (1821)  from 
the  sultan  of  Darfur.  This  army  was  commanded  by  Mahommed 
Bey,  the  Defterdar,  son-in-law  of  Mehemet  Ali.  Hearing  of 
Ismairs  murder  the  Defterdar  marched  to  Shendi,  defeated  the 
forces  of  the  mek,  and  took  terrible  revenge  upon  the  inhabitants 
of  Metemma  and  Shendi,  most  of  the  inhabitants,  including 
women  and  children,  being  burnt  alive.  Nair  Mimr  escaped  to 
the  Abyssinian  frontier,  where  he  maintained  his  independence. 
Having  conquered  Nubia,  Sennar  and  Kordofan  the  Egyptians 
set  up  a  civil  government,  placing  at  the  head  of  the  administra- 
tion a  govemor-generaj  with  practically  unlimited  power.* 
About  this  period  Mehemet  Ali  leased  from  the  sultan  of  Turkey 
the  Red  Sea  ports  of  Suakin  and  Massawa,  and  by  this  means 
got  into  his  hands  all  the.  trade  routes  of  the  eastern  Sudan. 
The  pasha  of  Egypt  practically  monopolised  the  trade  of  the 
country  except  that  in  slaves,  which  became  a  vast "  industry," 
the  lands  inhabited  by  negro  tribes  on  the  borders  of  the  con- 
quered territories  being  raided  annually  for  the  purpose.  From 
the  negro  population  the  army  was  so  largely  recruited  that  in 
a  few  years  the  only  non-Sudanese  in  it  were  officers.  Tlie 
Egyptian  rule  proved  harmful  to  the  country.  The  governors- 
general  and  the  leading  officials  were  nearly  all  Turics,  Albanians 
or  Ctrcasuans,  and,  with  rare  exceptions,  the  welfare  of  the 
people  formed  no  part  of  their  ccmception  of  government.* 
Numerous  efforts  wer^  made  to  extend  the  authority  of  Egypt. 
In  i84or1>reviouB  attempts  having  been  unsuccessful — the 
fertile  district  of  Taka,  watered  by  the  Atbara  and  Cash  and 
near  the  Abyssinian  frontier,  was  conquered  and  the  town  of 

'For  a  list  of  the  govemors-geneml  see  The  Anglo-Egyptian 
Sudan,  I.  p.  280  (London,  1905). 

"  Khurshid  Pasha,  {[ovemor-general  for  13  ^'ears  (1826-1830), 
was  one  of  these  exceptions.  He  gained  a  great  reputation  both  for 
rectitude  and  vigour.  He  led  expeditions  up  the  White  Nile  agaiilst 
the  Dinkas  as  far  as  Fashoda;  defeated  the  Abyssinians  on  the 
Sennar  frontier,  and  taught  the  natives  of  Khartum  to  build  houses 
of  brick. 
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Kasaah  founded.  In  1837  thk  paiha  UmMlf  visited  tbe  Sudan^ 
going  as  far  as  Fazokl,  where  he  inspected  the  goldfiekb. 

In  1849  Abd-el-Latif  Pasha  became  governor-general  and 
attempted  to  remedy  some  of  the  evils  which  disfigured  the 
administration:  He  remained  in  offi<x,  however^  little  more 
than  a  year,  too  short  a  period  to  effect  reforms.  The  Sudan 
was  costing  Egypt  more  money  than  its  revenue  yielded,  though 
•it  must  not  be  forgotten  that  large  sums  found  their  w&y  illicitly 
into  th^  hands  of  the  pashas.  The  successors  of  Mehemet  Ali, 
in  an  endeavour  to  make  the  country  more  profitable,  extended 
their  conquests  to  the  south,  And  in  1853  and  subsequent  years 
trading  posts  were  established  on  the  Upper  N0e,  the  pioneer 
European  merchant  being  John  Petheridt,  British  consular 
agent  at  Khartum.^  Ftetheiick  sought  for  ivoryonly,'but  those 
who  followed  him  soon  found  that  slave-raiding  was  more 
profilable  than  elephant  hunting.  The  viceroy  Said,  who  made 
a  rapid  tour  through  the  Sudan  in  1857,  found  it  in  a  deplorable 
condition.  The  viceroy  ordered  many  reforms  to  be  executed 
and  proclaimed  the  abolition  of  slavery.  The  reforms  were 
mainly  inoperative  and  slavery  continued.  The  project  which 
Said  also  conceived  of  linking  the  Sudan  to  Egypt  by  .railway 
remained  unfulfilled.  The  Sudan  at  this  time  {e.  1 862)  is  described 
by  Sir  Samuel  Baker  as  utterly  ruined  by  Egyptian  methods 
of  government  and  the  retention  of  the  country  only  to  be 
accounted  for  by  the  traffic  in  slaves.  The  European  merchants 
above  Khartum  had  sold  their  posts  to  Arab  agents,  who 
oppressed  the  natives  in  every  condeivabte  fashion.  Ismail 
Pasha,  who  became  viceroy  of  Egypt  in  1863,  gave  orders  for 
the  suppression  of  the  slave  trade^  and  to  check  the  operations 
of  the  Arab  traders  a  military  force  was  stationed  at  Fashoda 
(1865),  this  l)eing  the  most  southerly  point  then  held  by  the 
Egyptians.  Ismail's  efforU  to  put  an  end  to  the  slave  trade, 
if  sincere,  were  ineffective,  and,  moreover,  south  of  Kordofan 
the  authority  of  the  government  did  not  extend  beyond  the  posu 
occupied  by  their  troops.  Ismail,  however,  was  ambitious  to 
extend  his  dominions  and  to  develop  the  Sudan  on  the  lines  he 
had  conceived  for  the  development  of  Egypt.  -He  obtained 
(1865)  from  the  sultan  of  Turkey  a  firman  assigning  to  him  the 
administration  of  Suakin  and  Massawa;  the  lease  which  Mehemet 
Ali  had  of  these  ports  having  lapsed  after  the  death  cf  that 
pasha.  Ismail  subsequently  (1870-1875)  extended  his  sway 
oVer  the  whole  coast  from  Suez  to  Cape  Guardafui  and  garrisoned 
the  towns  of  Berbers,  Zaila,  &c.,  while  in  1874  the  important 
town  of  Harrar,  the  entrepot  for.  southern  Abyssinia,  was  seized 
by  Egyptian  troops.  Th«  khedive  had  also  seized  Bogos,  in 
the  hinterland  of  Massawa,  a  province  claimed  by  Aby8si;){a. 
This  action  led  to  wars  with  Abyssinia,  ui  which  the  E^tians 
were  generally  beaten.  Egyptian  authority  was  withdrawn 
from  the  coast  regions  south  of  Suakin  in  1884  (see  below  and 
also  Abyssinia;  Eritkea  and  Sohauiand). 

At  the  same  time  that  Ismail  annexed  the  seaboard  ha  was 
extending  his  sway  along  the  Nile  valley  to  the  equatorial  lakes, 
and  conceived  the  idea  of  annexing  all  the  countiy  between 
the  Nile  and  the  Indian  Qcean.  An  expedition  was  sent  (1875) 
to  the  Juba  River  with  that  object,  but  it  was  withdrawn  at 
the  request  of  the  British  government,  as  it  infringed  the  rights 
of  the  sultan  of  Zanzibar.*  The  control  of  all  territories  south 
of  Gondokoro  had  been  given  (April  t,  1869)  to  Sir  Samuel 
Baker,  who,  however,.only  left  Khartum  to  take  up  his  governor- 
^^  ship  in  February  2870.    Reaching  Gondokoro  on 

BquMtorM  the  s6th  of  May  following,  he  formally  annexed 
ktghoMt  that  station,  which  he  named  IsmalUa,  to  the  khedival 
'^^''^f^j  domains.  Baker  remained  a&  governor  of  the  Equa- 
******  torial  Provinces  until  August  1873,  and  in  March  1874 
Colonel  C.  G.  Gordon  took  up  the  same  post.    Both  Baker  and 

^  The  government  monopoly  in  trade  ceased  a&er  the  death  of 
Mehemet  Ali  in  1849. 

'  The  Juba  was  quite  unsuitable  as  a  means  of  communication 
between  the  Indian  Ocean  and  the  Nile.  The  proposal  .made  to 
Ismail  by  .Gordon  was  to  send  an  expedition  to  Mombasa  and  thence 
up  the  Tana  River,  but  for  some  unexplained  reason,  or  perhaps 
by  mistake,  the  expeditbn  was  ordered  to  the  Juba  (see  Col,  Cordon 
in  Central  Africa,  4th  ed.,  1885.  pp.  65,  6^  150  and  i^f.  and  Geog. 
Joum.,  Feb.  I.  1909,  p.  150). 


(k>rdon  made  streAoous  efforts  towards  crashing  the  slave  trtdfc, 
but  their  endeavours  were  largely  thwarted  by  the  inaction  of 
the  authorities  at  Khartum.  Under  Gordon  the  Upper  Nile 
region  as  far  as  the  borders  of  Uganda  came  effectively  under 
Egyptian  control,  though  the  power  of  the  government  extended 
on  the  east  little  beyond  the  banks  of  the  rivers.  On  the  west 
the  Bahr-el-Ghazal  had  been  overrun  by  Arab  or  semi-Arab 
sUive-dealera.  Nominally  subjects  of  the  khedive,  they  acted 
as  free  agents,  reducing  the  country  over  which  they  terrorized 
to  a  state  of  abject  misery.  The  most  powerful  of  the  slave 
traders  was  Zobeir  Pasha,  who,  .having  defeated  a  force  sent 
from  Khartum  to  reduce  him  to  obedience,  invaded  Darfur 
(1874).  The  khedive,  fearing  the  power  of  Zobeir,  also  sent 
an  expedition  to  Darfur,  and  that  country,  after  a  stout  resist- 
ance, was  conquered.  Zobeir  daimed  to  be  made  governor- 
general  of  the  new  province;  his  request  being  refused,  he  went 
to  Cairo  to  ttrg»  hb  claim.  At  Cairo  he  was  detained  by  the 
Egyptian  authorities. 

likough  spasmodic  efforts  were  made  to  promote  agrfculture 
and  open  up  communications  the  Sudan  oontuiued  to  be  a  con* 
stant  drain  on  the  Egyptian  exchequer.  Tlie  khedive  Ismail 
revived  Said's  project  of  a  railway,  and  a  survey,for  a  line  from 
Wadi  Haifa  to  Khartum  was  made  (187 1),  whUe  a  branch  line 
to  Massawa  was  also  contemplated.  As  with  Said's  project 
these  schemes  came  to  naught.*  In  October  1876  Gordon 
left  the  Equatorial  Provinces  and  gave  up  his  appointment 
In  February  1877,  under  pressure  from  the  British  utmetni 
and  Egyptian  governments,  he  went  to  Cairo,  where  aw4om 
ha  was  given  the  governorship  of  the  whole  of  the  Oortwaf* 
Egyptian  territories  outside  Egypt;  nantely,  the  '"■•'^ 
Sudan  provinces  proper,  the  Equatorial  Provinces,  Darfur,  and 
the  Red  Sea  and  Somali  coasts.  He  replaced  at  Khartum  Ismail 
Pasha  Eyoub,  a  Turk  made  governor-general  in  1873,  who  had 
thwarted  as  much  as  he  dared  all  Gordon's  efforts  to  reform. 
Gordon  remained  in  the  Sudan  until  August  1879.  Daring  his 
tenure  of  office  he  did  much  to  ^ve  the  Sudanese  the  benefit 
of  a  just  and  considerate  government.  In  1877  Gordon 
suppressed  a  revolt  in  Darfur  and  received  the  submission  of 
Suliman  Zobeir  (a  son  of  Zobeir  Pasha),  who  was  at  the  head 
of  a  gang  of  slave-traders  on  the  Bahr-el-Ghazal  frontier.  U 
1878  there  was  further  trouble  in  Darfur  and  also  in  ^ordofan, 
and  Gordon  visited  both  these  provinces,  breaking  up  many 
companies  of  slave-hunters.  Meantime  Suliman  (acting  oh 
the  instructions  of  his  father,  who  was  still  at  Cairo)  hod  broken 
out  into  open  revolt  agauist  the  Egyptians  in  the  Bahr*«)^ 
Ghazal.  The  crushing  of  Suliman  was  entrusted  by  Gordon 
to  Romolo  Gessi  (183X-X881),  an  Italian  who  had  previously 
served  under  Gordon  on  the  Upper  Nile.  Gessi,  aifter  a  most 
arduous  campaign  (1878-79),  in  which  he  displayed  great  military 
skill,  defeated  and  captured  Suliman,  whom,  with  other  rin^ 
leaders,  he  executed.  The  slave^raiders  were  completely  broken 
up  and  over  xo,ooo  captives  released.  A  remnant  of  Zobeirls 
troops  under  a  chief  named  Rabah  succeeded  in  escaping  west- 
ward, (see  Rabah).  Having  conquered  the  province  Gessi  was 
made  governor  of  the  Bahr-el-Ghazal  and  given  the  rank  of  pasha. 

When  Gordon  left  the  Sudan  he  was  succeeded  at  Khartum 
by  Raouf  Pasha,  under  whom  all  the  old  abuses  of  the  Egyptian 
administration  were  revived.  At  this  time  the  high  European 
officials  in  the  Sudan,  besides  Gessi,  included  Emin  Pasha  (f.v.) 
— then  a  bey  only — governor  of  the  Equatorial  Province  since 
1878,  and  Slatin  Pasha— then  also  a  bey— governor  of  Darfur. 
Gessi,  who  had  most  successfully  governed  his  province,  found 
his  position  under  Raouf  intolerable,  resigned  his  post  in  Sep- 
tember x88o  and  was  succeeded  by  Frank  Lupton,  an  English* 
man,  and  formerly  captain  of  a  Red  Sea  merchant  steamef. 
who  was  given  the  rank  of  bey.  At  this  period  (i88o-x88:>) 
schemes  for  the  reorganization  and  better  administration  of 
the  Sudan  were  elaborated  on  paper,  but  the  revolt  in  Egyplt 
under  Arabi  (see  Egypt:  History)  and  the  appearance  in  the 
Sudan  of  a  Mahdi  prevented  these  schemes  from  being  put  into 

••Up  to  1877,  wittn  the  work  was  abandoned,  some  50  m.  i< 
'  rails  had  beeii  laid  from  Wadi  UaUa  at  a  cosf  of  some  jUy>tO0q. 
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aecutioii.  (aJBttming  durt  the  Egyptian  aathorities  were  sincete 
in  pippouQg  refonns). 

C.  The  Rise  and  Power  of  Makdism. — ^The  Mahdist  move- 
ment, whkh  was  utterly  to  overthrow  Egyptian  rule,  derived  its 
strength  from  two  different  causes:  the  oppression  under  which 
the  people  suffered/  and  the  measures  taken  to  prevent  the 
Baggara  (cattle-owning  Arabs)  from  slave  trading.  Venality, 
and  the  extortion  (A  the  tax-gatherer  flourished  anew  after  the 
departure  of  Cordon,  while  the  feebleness  of  his  successors 
inspired  in  the  Baggara  a  contempt  for  the  authority  which 
prohibited  them  pursuing  their  most  lucrative  traffic.  When 
Mahommed  Ahmed  (9.9.),  a  Dongolese,  proclaimed  himself  the 
long-looked-for  Mabdi  (guide)  of  Islam,  he  found  most  of 
his  original  foUowen  among  the  grossly  superstitious  villagers 
of  Kordofan,  to  whom  he  preached  universal  equality  and  a 
community  of  goods,  while  denouncing  the  Turks'  as  unworthy 
Moslems  on  whom  God  would  execute  Judgment.  The  Baggara 
perceived  in  this  Mahdi  one  who  oould  be  used  to  shake  off 
Egyptian  rule,  and  their  adhesion  to  him  first  gave  importance 
to  his  "mission."  Mahommed  Ahmed  became  at  once  the 
leader  and  the  agent  of  the  Baggara.  He  nuirried  the  daughters 
of  their  sheikhs  and  found  in  Abdullah,  a  member  of  theTaaisha 
section  of  the  tribe,  his  chief  supporter.  The  first  armed  conflict 
y^  between  the  Egyptian    troops    and    the   Mahdi's 

!!■■■■  11  iiif  followers  occurred  in  August  x88i.  In  June  1882 
JHdks  the   Mahdi  gained  his  first  coDsideraJl>Ie  success. 

^J"***'*  The  capture  of  El  Obeid  on  the  17th  of  January 
^'*^'  X8S3  and  the  annihilation  in  the  November  following 
of  an  army  of  over  10,000  men  commanded  by  Hicks  Pasha 
(Cokucl  IVilliam  Hicks  (9.V.]  formerly  of  the  Bombay  army) 
made  the  Mahdi  undisputed  master  of  Kordofan  and  Sennar. 
The  next  month,  December  1883,  saw  the  surrender  of  SUtin 
in  DarfuT,  whilst  in  February  2884  Osman  Digna,  his  amir  in 
the  Red  Sea  regions,  inflicted  a  crushing  defeat  on  some  4000 
Egyptians  at  £1  Teb  near  Suakin.  In  April  following  Lupton 
Bey,  governor  of  Bahr-el-CUiaaal,  whose  troops  and  officii  had 
embraced  the  Mahdist  cause,  surrendered  and  was  sent  captive 
to  Omdurman,  where  he  died  on  the  8th  of  May  x888. 

On  learning  of  the  disaster  to  Hicks  Pasha's  army,  the  British 
government  (Great  Britain  haying  been  since  x88a  in  military 
occupation  of  Egypt)  insisted  that  the  Egyptian  government 
should  evacuate  such  parts  of  the  Sudan  as  they  still  held,  and 
General  Gordon  was  despatched;  with  Lieut.-Colonel  Donald 
H.  Stewart,*  to  Khartum  to  arrange  the  withdrawal  of  the 
Egyptian  civil  and  military  population.  Gordon's  instructions, 
based  largely  on  his  own  suggestions,  were  not  wholly  consistent; 
they  contemplated'  vaguely  the  establishment  of  some  form  of 
sUble  government  on  the  surrender  of  Egyptian 
authority,  and  amOng  the  documents  with  which 
he  was  furnished  was  a  firman  creating  him  governor- 
general  of  the  Sudan.^  Gordon  reached  Khartum  on  the  i8th 
of  February  1884  and  at  first  his  mission,  which  had  aroused 
great  enthusiasm  in  England,  promised  success.  To  smooth 
the  way  for  the  retreat  of  the  Egyptian  garrisons  and  civilians 
he  issued  proclamations  announcing  that  the  suppression  of 
the  slave  trade  was  abandoned,  that  the  Mahdi  was  sultan  of 
Kordofan,  and  that  the  Sudan  was  independent  of  Egypt.  He 
enabled  some  thousands  of  refugees  to  make  their  escape  to 

*  Writing  from  Darfur  in  April  1870  Gordon  said:  "  The  govem- 
HKiit  of  \he  Egyptians  in  these  far-off  countries  is  nothing  else  but 
one  of  brisanda^^e  of  the  verv  worst  descriptioa.  It  .is  so  bad  that 
all  hope  of  ameliorating  it  is  hopeless." 

'  Tne  Sudanese  spoke  of  all  foreigners  as  "  Turks."  This  arose 
from  the  fact  that  'most  of  the  higher  Egyptian  ofiicials  were  of 
Turkish  nationality  and  that  the  army  was  officered  mainly  by 
Turin,  Albanians!  CircassianB,  Ac.,  and  included  in  the  ranks  many 
Bashi-Bazuks  (irregulars)  of  non-Sudanese  origin. 

'  Colonel  Stewart  had  been  sent  to  Khartum  in  1882  on  a  mission 
of  inquiry,  and  he  drew  up  a  valuable  report,  Ety^,  No.  11  (1883}. 

<  It  is  unnecessary  here  to  enter  upon  a  discussion  of  the  precise 
nature  of  Gordon's  instructions  or  of  the  measure  in  which  he  carried 
tbcm  out.  The  material 
Gordon's  Jownais  (i 
maurke's  l^  of  Gt  ..,.,. 

(1908).      (See  also  GcIrdo^.  CBAHLea  GuOmb.) 
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A^uan  and  coflected  at  Khartum  troops  from  some  of  the  out- 
I>iiig  stations.  By  this  time  the  situation  had  altered  for  the 
worse  and  Mahdism  was  gaining  strength  among  tribes  in  the 
Nile  valley  at  first  hostile  to  its  propaganda.  As  the  only  means 
of  preserving  authority  at  Khartum  (and  thus  securing  the 
peaceful  withdrawal  of  the  garrison)  Gordon  repeatedly  tele- 
graphed to  Cairo  asking  that  Zobeir  Pasha  might  be  sent  to 
him,  his  intention  being  to  hand  oyer  to  Zobeir  the  government 
of  the  country.  Zobeir  {q.v.) ,  a  Sudanese  Arab,  was  probably  the 
one  man  who  could  have  withstood  successfully  the  Mahdf. 
Owing  to  Zobeir's  notoriety  as  a  slave-raider  Gordon's  request 
was  refused.  All  hope  of  a  peaceful  retreat  of  the  Egyptians 
was  thus  rendered  impossible.  The  Mahdist  movement  now 
swept  northward  and  on  the  -30th  of  May  Berber  was 
captured  by  the  dervishes  and  Khartum  isolated.  From  ,this 
time  the  eneigies  of  Gordon  were  devoted  to  the  defence  of 
that  town.  After  months  of  delay  due  to  the  vacillation  of  the 
British  government  a  relief  expedition  was  sent  up  the  NOe 
under  the  command  of  Lord  Wolseley.  It  .started  too  late  to 
achieve  its  object,  and  on  the  25th  of  January  1885  Khartum 
was  captured  by  the  Mahdi  and  Gordon  killed.  Colonel  Stewart, 
Frank  Power  (British  consul  at  Khartum)  and  M.  Hcrbin  (French 
consul),  who  (accompanied  by  nineteen  Greeks)  had  been  sent 
down  the  Nile  by  Gordon  in  the  previous  September  to  give 
news  to  the  relief  force,  had  been  decoyed  ashore  and  murdered 
(Sept.  x8,  X884).  The  fall  of  Khartum  was  followed  by  the 
^withdrawal  of  the  British  expedition,  Dongola  being  evacuated 
in  June  X885.  In  the  same  month  Kassala  capitulated,  but 
''just''as  the  Mahdi  had  practically  completed  the  destruction 
of  the  Egyptian  power*  he  died,  in  this  same  month  of  June 
1885.  He  was  at  once  succeeded  by  the  khalifa  Abdullah, 
whose 'rule  continued  until  the  2nd  of  September  1898,*  when 
his  army  was  completely  overthrown  by  an  Anglo-Egyptian 
force  under  Sir  H.  (afterwards  Lord)  Kitchener.  The  military 
operations  are  described  elsewhere  (see  Egypt:  M Hilary  Opera^ 
lions)  f  and  here  it  is  only  necessary  to  consider  the  internal 
situadon  and  the  character  of  the  khalifa's  govern-  The 
ment.  The  Mahdi  had  been  iicgarded  by  his  adhe-  KHaOia^g 
rents  as  the  only  true  commander  of  Uie  faithful,  '^''''*' 
endued  with  divine  power  to  conquer  the  whole  world.  He 
had  at  first  styled  his  followers  dervishes  (i.e.  religious  mendi- 
cants) and  given  them  the  jibba  as  their  characteristic  garment 
ot  uniform.  Later  on  he  commanded  the  faithful  to  call  them- 
sdves  ansar  (helpers),  a  reference  to  the  part  they  were  to  play 
in  his  career  of  conquest,  and  at  the  time  of  his  death  he  was 
planning  an  invasion  of  Egypt.  He  had  liberated  the  Sudanese 
from  the  extortions  of  the  Egyptians,  but  the  people  soon  found 
that  the  Mahdi's  rule  was  even  more  oppressive  than  had  been 
that  of  their  former  masters,  and  after  the  Mahdi's  death  the 
situation  of  the  peasantry  in  particular  grew  rapidly  worse, 
neither  life  nor  property  being  safe.  Abdullah  set  himself 
steadily  to  crush  all  opposition  to  his  own  power.  Mahommed 
Ahmed  had,  in  accordance  with  the  traditions  which  required 
the  Mahdi  to  have  four  khalifas  (Ueutenants),  nominated,  besides 
Abdullah,  Ali  wad  Helu,  a  sheikh  of  the  Degheim  and  Kenana 
Arabs,  and  Mahommed  esh  Sherif,  his  son-in-law,  as  khalifas. 
(The  other  khalifaship  was  vacant  having  been  Reclined  by  the 
sheikh  es  Senussi  [9.9.]).  Wad  Helu  and  Sherif  were  stripped 
of  their  power  and  gradually  all  diiefs  and  amirs  not  of  the 
Baggara  tribe  were  got  rid  of  except  Osman  Digna,  whose  sphere 
of  operations  was  on  the  Red  Sea  coast.  Abdullah's  rule  was 
a  pure  military  despotism  which  brought  the  country  to  a  state 
of  almost  complete  agricultural  and  commercial  ruin.  He  was 
also  almost -constantly  in  conflict  either  with  the  Shilluks,  Nuers 
and  other  negro  tribes  of  the  south;  with  the  peoples  of  Darfur, 
where  at  one  time  an  anti-Mahdi  gained  a  great  following;  with 
the  Abyssinians;  with  the  Kabbabish  and  other  Arab  tribes  who 

■  Sennar  town  held  out  until  the  19th  of  August,  while  the  Red 
Sea  poru  of  Sualdn  and  Masaawa  never  fell  into  the  hands  of  the 
Mahdjsu.  The  garrisons  of  some  other  towns  were  rescued  .by  the 
Abyssinians. 

*  This  period  in  the  history  of  the  Sodaq  is  known  as  the  Mahdia. 
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had  never  embraced  Mabdiam,  or  with  the  Italians,  Sgyptiaos 
and  British.  Notwithstanding  all  this  opposition  the  khalifa 
found  in  hb  own  tribesmen  and  in  his  black  troops  devoted 
adherents  and  successfully  maintained  his  position.  The 
attempt  to  conquer  Egypt  ended  in  the  total  defeat  of  the 
dervish  army  at  Toski  (Aug.  3, 1889).  The  attempts  to  subdue 
the  Equatorial  Provinces  were  but  partly  successful.  Emin 
Pasha,  to  whose  relief  H.  M.  Stanley  had  gone,  evacuated 
Wadelai  in  April  1889.  The  greater  part  of  the  region  and  also 
most  of  the  Bahr-el-Ghasal  relapsed  into  a  state  of  complete 
savagery. 

In  the  Country  under  his  dominion  the  khalifa's  government 
was  carried  on  after  the  manner  of  other  Mahommedan  states, 
but  pilgrimages  to  the  Mahdi's  tomb  at  Omdurman  were  substi- 
tuted for  pilgrimages  to  Mecca.  The  arsenal  and  dockyard  and 
the  printing-press  at  Khartum  were  kept  busy  (the  workmen 
being  Egyptians  who  had  escaped  massacre).  Otherwise  Khartum 
WSLS  deserted,  the  khalifa  making  Omdurman  his  capital  and 
compelling  disaffected  tribes  to  dwell  in  it  so  as  to  be  under 
better  control.  While  Omdurman  grew  to  a  huge  size  the 
population  of  the  country  generally  dwindled  enormously  from 
constant  warfare  and  the  ravages  of  disease,  small-pox  being 
endemic.  The  Europeans  in  the  country  were  kept  prisoners  at 
Omdurman.  Besides  ex-officials  like  Slatin  and  Lupton,  they 
included  several  Roman  Catholic  priests  and  sisters,  and  numbers 
of  Greek  merchants  established  at  Khartum.  Although  several 
were  closely  imprisoned,  loaded  with  chains  and  repeatedly 
flogged,  it  is  a  noteworthy  fact  that  none  was  put  to  death. 
From  time  to  time  a  prisoner  made  his  escape,  and  from  the 
accounts  of  these  ex-prisoners  knowledge  of  the  character  of 
Dervish  rule  is  derived  in  large  measure.  The  fanaticism  with 
which  the  Mahdi  had  Inspired  his  followers  remained  ahnost 
unbroken  to  the  end.  The  khalifa  after  the  fatal  day  of  Omdur- 
man fled  to  Kordofan  where  he  was  killed  in  battle  in  November 
1899.  In  January  1900  Oaman  Digna,  a  wandering  fugitive 
for  months,  was  captured.  In  1902  the  last  surviving  ddrvish 
amir  of  importance  surrendered  to  the  sultan  of  Darfur. 
Mahdism  as  a  vital  force  in  the  old  Egyptian  Sudan  ceased, 
however,  with  the  Anglo-Egyptian  victory  at  Omdurman.^ 

D.  The  Anglo-Egyplian  Condominium. — Of  the  causes  which 
led  to  the  reconquest  of  the  Sudan — the  natural  desire  of  the 
Egyptian  government  to  recover  lost  territory,  the  equally 
natural  desire  in  Great  Britain  to  "  avenge  "  the  death  of  Gordon 
were  among  them — the  most  weighty  was  the  necessity  of 
securing  for  Egypt  the  control  of  the  Upper  Nile,  Egypt  being 
wholly  dependent  on  the  waters  of  the  river  for  its  prosperity. 
That  control  would  have  been  lost  had  a  European  power  other 
than  Great  Britain  obtained  possession  of  any  [»rt  of  the  Nile 
valley;  and  at  the  time  the  Sudan  was  reconquered  (1896-98) 
France  was  endeavouring  to  establish  her  authority  on  the  river 
between  Khartum  and  Gondokoro,  as  the  Marchand  expedition 
from  the  Congo  to  Fashoda  demonstrated.  The  Nile  constitutes, 
in  the  words  of  Lord  Cromer,  the  true  justification  of  the 
policy  of  re-occupation,  and  makes  tl^c  Sudan  a  priceless 
possession  for  Egypt.' 

The  Sudan  having  been  reconquered  by  "  the  joint  military 
and  financial  efforts"  of  Great  Britain  and  Egypt,  the  British 
government  claimed  "  by  right  of  conquest "  to  share  in  the 
settlement  of  the  administration  and  legislation  of  the  country. 
To  meet  these  claims  an  agreement  (which  Ijas  been  aptly 
called  the  constitutional  charter  of  the  Sudan)  between  Great 
-Britain  and  Egypt,  was  signed  on  the  19th  of  January  1899, 
establishing  the  joint  sovereignty  of  the  two  slates  throughout 

*  In  the  autumn  of  1903  Mahommed-cl-Amin,  a  native  of  Tunis, 
procl^med  himself  the  Mahdi  and  got  together  a  following  in  Kor- 
dofan. He  was  captured  by  the  ffovemor  of  Kordofan  and  tkibltcly 
executed  at  El  Obeid.  In  ApriT  1908  Abd-el-Kadcr,  a  Hak>win 
Arab  and  cy-dervish,  rebelled  in  the  Blue  Nile  province,  claiming  to 
be  the  prophet  lasa  (Jesus).  On  the  a9th  of  that  month  he  murdered 
Mr  C.  C.  bcott-Moncriefl,  deputy  inspector  of  the  province,  and  the 
Egyptian  mamur.  The  rising  was  promptly  suppressed,  Abd-ei- 
Kader  was  captured  and  was  hanged  on  the  17th  of  May. 

*  Bi7^f,  No.  I  (1905),  p.  119. 


the  Sttdan.^  The  ttorgaoixation  of  the  countvy  bad  aketdy 
begun,  supreme  power  being  centred  in  one  official  iMmed  the 
"  governor-general  Df  the  Sudan.'*  To  this  post  was  appointed 
Lord  Kitchener,  the  sirdar  (commander-in-chief  )•  of  the  Egyptian 
army,  under  whom  the  Sudan  had  been  reconquered.  On  Lord 
Kitchener  going  to  South  Africa  at  the  close  of  1899  he  was 
succeeded  as  sirdar  and  governor-general  by  Major-Generai  Sir 
F.  R.  Wingate,  who  had  served  with  the  Egyptian  army  since 
1883.  Under  a  just  and  firm  administration,  which  fiom  the 
first  was  essentially  civil,  though  the  principal  officials  wera 
officers  of  the  Britidi  army,  the  Sudan  recovered  in  a  siirprisiag 
manner  from  the  woes  it  suffered  during  the  Mahdia.  At  the 
head  of  every  mudiria  (province)  was  placed  a  British  official, 
though  many  of  the  subordinate  posts  were  filled  by  Egyptians. 
An  exception  was  made  in  the  case  of  Darfur,  which  before  the 
battle  of  Omdurman  had  thrown  off  the  khalifa's  lule  and  was 
again  under  a  native  sovereign.  This  potentate,  the  sultan  Afi 
Dinar^  was  recognized  by  the  Sudan  government,,  on  condition 
of  the  payment  of  an  annual  tribute. 

The  first  duty  of  the  new  administration,  the  restoration  of 
public  order,  met  with  comparatively  feeble  opposition,  though 
tribes  such  as  the  Nuba  mountainoets,  accustomed  from  tiro^ 
immemorial  to  raid  their  weaker  neighbours,  gave  some  trouUe, 
In  X906,  in  X908,  and  again  in  1910  expeditions  had  to  be  sent 
against  the  Nubas.  In  the  Bahr-el-Ghazal  the  Niam-Niams  at  first 
diluted  the  authority  of  the  government,  but  Sultan  Yambio,the 
recalcitrant  chief,  was  mortally  wounded  in  a  fight  in  February 
1905  and  no  further  disturbance  occurred.  The  delimitation 
(1903-1904)  of  the  frontier  between  the  Sudan  and  Abyssinia 
enabled  order  to  be  restored  in  a  particularly  lawless  region, 
and  slave-raiding  on  a  large  scale  ended  in  that  quarter  with 
the  capture  and  execution  of  a  notorious  offender  in  1904.  In 
Kordofan,  .Darfur  and  the  Bahr-el-Ghazal  the  slave  trade 
continued  however  for  some  years  later. 

With  good  administration  and  public  security  the  population 
increased  steadily.  The  history  of  the  country  became  one  of 
peaceful  progress  marked  by  the  growing  content-  ^^^i^ 
ment  of  the  people.  The  Sudan  government  devoted  gtwnitv 
much  attention  to  the  revival  of  agriculture  and  wcrk^ 
commerce,  to  the  creation  of  an  educated  class  of  ^^/^ 
natives,  and  to  the  establishment  of  an  adequate 
judicial  system.  Their  task,  though  one  of  immense  difficulty, 
was  however  (in  virtue  of  the  agreement  of  the  19th  of  January 
1899)  free  from  aU  the  international  fetters  that  bound  the 
administration  of  £gypt«  It  was  mcxrcover  rendered  easier  by 
the  decision  to  govern,  as  far  as  possible,  in  accordance  with 
native  law  and  custom,  no  attempt  being  made  to  Egyptianiae 
or  Anglicize  the  Sudanese.  The  results  were  eminently  satis- 
factory. The  Arab-speaking  and  Mahommedan  population 
found  their  reh'gion  anid  language  r^f»ected,  and  from  the  first 
showed  a  marked  desire  to  profit  by  the  new  order.  To  the 
negroes  of  the  southern  Sudan,  who  were  exceedingly  suspiciout 
of  all  strangers — whom  hitherto  they  had  known  almost 
exclusively  as  slave-raiders — the  ver>'  elements  of  civilization 
had,  in  most  cases,  to  be  taught.  In  these  pagan  regions  the 
Sudan  government  encouraged  the  work  of  missionary  socielies, 
both  Protestant  and  Roman  Catholic,  while  discouraging 
propaganda  work  among  the  Moslems. 

In  their  general  policy  the  Sudan  government  adopted  a 
system  of  very  light  taxation;  low  taxation  being  in  countries 
such  as  Egypt  and  the  Sudan  the  keystone  of  the  political  arch. 
This  policy  was  amply  justified  by  results.  In  1S99  the  revenue 
derived  from  the  country  was  £Eia6,ooo,  in  1909  it  had  risen  to 
£E 1, 040,000^  despite  slight  reductions  in  taxation,  a  proof  of 
the  growing  prosperity  of  the  land.  This  prosperity  was  brought 
about  largely  by  improving  the  water-supply,  and  thus  bringing 
more  land  under  cultivation,  by  the  creation  of  new  industries, 
and  by  the  improvement  of  means  of  communication.  A  shorter 
route  to  the  sea  than  that  through  Egypt  being  essential  for  the 

*  At  first  Suakin  was  ■  excepted  from  some  of  the  provisions 
of  this  agreement,  but  these  exceptions  were  done  away  with  by 
a  supplementary  agreement  of  the  loth  of  July  1899. 
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oonunocial  devefepneni  of  the  ooirotiy,  a  raflway  from  the  Nile 
near  Berber  to  the  Red  Sea  was  built  (1904-1906).  This  line 
shortened  the  distance  from  Khartum  to  the  nearest  seaport  by 
nearly  1000  m.,  and  1^  reducing  the  cost  of  carriafe  of  mer- 
<^ndise  enabled  Sodan  produce  tb  find  a  profitable  outlet  in 
the  markets  of  the  world.  At  the  same  time  river  communi- 
cationa  were  improved  and  the  numbetsof  wells  on  caravan  roada 
increased.  Steps  were  furthermore  taken  by  means  of  irrigation 
works  to  regulate  the  Nile  floods,  and  those  of  the  river  Gsdi. 

To  the  promotion  of  education  and  sanitatimi,  .and  in  the 
administration  of  justice,  the  govunment  devoted  much  energy 
with  satisfactoxy  results.  Indeed  the  regenerative  work  of 
Great  Britain  in  the  Sudan  has  been  fuUy  as  successfulaUd  even 
more  remarkable  than  that  of  Great  Britain  in  Egypt.  A  large 
part  of  this  wwk  has  been  accomplished  by  officers  of  the  British 
army.  Some  of  the  most  valuable  suggestions  about  sudi  matters 
aa  luid  settlement,  agrkultural  loans,  &c,  emanated  from  ofkeis 
who  a  short  tiaae  before  were  performing  purely  military iduties. 

Nevertheless  civil  servants  grsdually  replaced  military  offiosn 
in  the  work  of  administration,  army  offioem  being  liable  to  be 
soddenly  removed  for  war  or  other  service,  often  at  times  when 
the  presence  of  officials  possessed  of  loosl  tepeiience  was  most 
important.  In  e0iCBency  and  devodoa  to  duty  the  Egyptian 
officials  under  the  new  regime  also  earned  hi^  praise^ 

The  relations  of  the  Sudan  government  with  ita  Italian, 
Abyminiaa  and  French  ncighboaa  was  marked  by  cordiiUty, 
Bmkr^^  but  with  the  Congo  Fme  State  difficulties  arose  over 
Qkasaismd  claims  made  by  that  state  to  the  Bahr-el-Ghaaal 
'''**  (see  Africa,  §  5).  Congo  State  troops  were  in  1904 
stationed  in  Sudanese  territory.  The  difficulty  was  adjusted 
m  1906  when  the  Congo  State  abandoned  all  claims  to  the  Ghakal 
Dcovince  (whence  its  troops  were  withdrawn  during  1907),  and 
It  was  agreed  to  transfer  the  Lado  enclave  ig.v.}  to  the  Sudan 
six  months  after  the  death  of  the  king  of  the  Bdgians.  Under 
|he  terms  of  this  agreement  the  Lado  enclave  was  incorporated 
in  the  Sudan  in  1910.  Aa  to  the  general  state  of  the  coontry  Sir 
Eldmi  Ciorst  after  a  tour  of  inspection  declared  in  his  report  for 
1909,  *'  I  do  not  suppose  that  there  ia  any  part  of  the  world  in 
which  the  mass  of  the  population  have  fewer  unsatisfied  wants." 

AuTHOarms.— Summaries  of  ancient  and  nmfieval  history 
will  be  found  in  E  A.  Wallis  Budge,  Tkt  Egyptian  Sudan  {2  vol*., 
100^)  and  J%e  An^-E^yptian  Sitaan  (1095),  edited  by  Count 
Glcichcn.  The  story  of  the  Eg^'ptian  conquest  and  events  up  to 
1850  are  summarized  In  H.  Deherain's  Le  Soudan  igyptien  sous 
Uektma  AH  (Paris,  1898).  For  the  middle  neriod  of  Egyptian  rule 
Kc  Sir  Samuel  Baker's  IsmaUia  (1874) ;  CM.  Gordon  in  Central  Africa, 
edited  by  G.  Birkbeck  Hill  (4th  cd..  1885),  being  extracts  from 
Crf>rdon's  diary,  1 874-1 880;  Seven  Years  in  the  Soudan,  by  Roraolo 
GessI  Pasha  (1892);  and  Der  Sudan  unter  dgyptiscker  Herrsckafl.  by  R.. 
Buchta  (Letpag,  1888).  The  rise  of  Mahoism  and  events  down  to' 
1900  are  set  lorth  in  (Sir)  F.  R.  Win^ate'a  Mahdiism  and  the  Egyptian 
Sudan   (1891).     This  book  contains  translations  of  letters  and 

Jroclamattons  of  the  Mahdi  and  Khalifa.  For  this  period  the 
oumals  of  Maior  General  Gordon  at  Khartoum  (1885);  F.- Power's 
Letters  from  Kiarteum  during  the  Siegt  (1885).  and  the  following 
four  books  written  by  prisoners  of  the  dervishes  are  epecially  valuable : 
Slatin  Pasha,  Fire  and  Sword  in  the  5f«2an  (1896);  Father  J. 
Ofarwalder  (from  the  MSB.  of,  by  F.  R,  Wingatc),  Ten  Years'  Captivity 
in  the  MakdTs  Camp  (1882-1892)  (1893);  Father  Paolo  Rosignoli,  / 
mei  dadici  anni  di  prigionia  in  nutto  ai  dervke  del  Sudan  (Mondovi, 
1898):  C  NeufeUlt.  A  Pritoner  of  the  Khaleefa  (i899)«  See  also 
C.  Dujarric.  i.'£^  mahdiste  du  Soudan  (Paris,  iQOt).  For  the 
"  Cordon  Relief  '*  campaign,  &c.,  see  the  British  official  Histoiy  of 
tke  Sudan  Campaitn  (1090);  for  the  campaigns  of  1896-98,  H.  S.  L. 
Afford  and  W.  D.  Sword,  Tke  Egyptian  Soudan,  its  Loss  and  Recovery 
(1898):  G.  W.  Steevens,  With  Kitchener  la  Khartum  (Edinbuffh, 
1898) ;  Winston  S.  Churchill,  The  River  War  (revised  ed.,  I902>.  The 
stcry  of  the  Fashoda  incident  Is  told  mainly  in  British  and  French 
officu?  despatches;  consult  also  for  this  period  G.  Hanotanx,  Fachoda 
(Paris.  1910);  A.  Lebon,  La  Politiqm  de  la  France  1896-1898  (Paris, 
1901);  and  R.  de  Caix,  Fachoda,  ia  France  et  I'Angfderre  (Paris, 
1899).  Lord  Cromer's  Modern  Egypt  (1908)  covers  Sudanese  history 
for  the  years  1881-1907.  Consult  also  the  authorities  cited  under' 
Eg  v  rr) :  Modem  History,  and  H.  Pensa,  L'Egypte  et  le  Soudan  fgyptien 
(Paris,  1895).  Unless  otherwise  stated  the  place  of  publication  is 
London.  (F.  R.  C.) 

SUDATORIUIft  the  term  in  aichitccture  for  the  vaulted 
iweatfng«room  (sitdar,  sweat)  of  the  Roman  thermae,  referred 
to  In  Vltruvfias  (v.  d),  and  thers  cattsd  the  cmeamm^olawdath. 


In  order  to  obtein  the  great  heat  required,  the  whole  trail  wss 
lined  with  vertical  terra-cotta  flue  pipes  of  rectangular  section, 
placed  side  by  side,  through  which  the  hot  air  and  the  smoke 
from  the  suspensura  passed  to  an  exit  in  the  roof. 

SUDBURY,  SIMON  OF  (d.  1381),  archbishop  of  C:anterbury, 
was  bom  at  Sudbury  in  Suffolk,  studied  at  the  university  of 
Paris,  and  became  one  of  the  .chf^>lain8  of  Pope  Innocent  VI.. 
who  sent  him,  in  1356,  on  a  mission  to  Edward  III.  of  England. 
In  Ortober  1361  the  pope  appointed  him  bishop  pf  London,  and 
he  was  soon  serving  the  king  as  an  ambassador  and  in  other  ways. 
In  X375  he  succeeded  William  Wittlesey  as  archbishop  of  Canter- 
biiry,  and  during  the  rest  of  his  life  was  a  partisan  of  John  of 
Gaimt.  In  July  1377  he  crowned  Richard  IL,  and  in  1378  John 
Wycliffe  appeared  before  him  at  Lambeth,  but  he  only  took 
proceedings  against  the  reformer  under  great  pressure.  In 
January  1380  Sudbury  became  chanc^or  of  England,  and  the 
revolting  peasants  r^arded  him  as  one  of  the  prindpaj  authors 
of  their  woes.  Having  released  John  Ball  from,  his  prison  at 
Maidstone,  the  Kentish  insurgents  attacked  and  damaged  the 
archbishop's  property  at  (Canterbury  and  Lambeth;  then, 
nishing  into  the  Tower  of  London,  they  seized  the  archbishop 
himself.  Sudbury  was  dragged  to  Tower  IliB  and,  on  the  14th 
of  June  1381,  was  beheaded.  His  body  was  afterwards  buried 
in  Canterbury  CUUhedraL  Sudbury  rebuilt  part  of  the  church  of 
St  Gregory  at  Sudbury,  and  with  1^  brother,  John  of  Chertsey, 
he  founded  a  college  in  this  town;  he  also  did  some  building  at 
Canterbury.  His  father  was  Nigel  Theobald,  and  he  is  some- 
times caBed  Simon  Theobald  or  lybaU. 

See  W.  V.  Hook,  Lives  of  the  Archbishops  of  Canlerhtry. 

ISUDBURT,  a  post  town  and  outport  of  Nipissiog  district, 
Ontario,  Cansula,  on  the  Omadian  Paci^c  railway,  443  m.  W.  of 
'Montreal.  Pop.  (1901), '3027.  It  has  manufactures  of  explosives, 
lumber  and  planing  mills,  and  is  the  largest  nickel  mining  centre 
in  the  world.  Gold,  copper  and  other  minerals  are  also  raised. 
Practically  all  the  ore  is  slupped  to  the  United  States. 

SUDBURT,  a  market  town  and  municipal  borough  of  England, 
chiefly  in  the  Sudbury  parliamentary  divi»on  of  Suffolk,  but 
partly  in  the  Saffron  Walden  division  of  Essex.  Pop.  (1901), 
7109.  It  lies  on  the  river  Stotu:  (which  is  navigable  up  to  the 
town),  59  m.  N.E.  from  London  by  the  Great  Eastern  railway. 
All  Saints^  parish  church,  consisting  of  chancel,  nave,  aisles  and 
tower,  is  chiefly  Perpendicular — the  chancel  being  Decorated. 
It  possesses  a  fine  oaken  pulpit  of  1490.  The  church  was  restored 
in  1882.  St  Peter's  is  Perpendicular,  with  a  finely  carved  nave 
roof.  St  Gregory's,  once  collegiate,  is  Perpendicular.  It  has  a  rich 
spire-shaped  font-cover  of  wood,  gUt  and  painted.  The  grammar 
school  was  founded  by  William  Wood  in  i49r.  There  are  some 
old  half-timbered  houses,  including  one  very  fine  example.  The 
principal  modem  buildings  are  the  town-hall,  Victoria  hall 
and  St  Leonard's  ho^itaL.  Coco-nut  matting  is  an  important 
manufacture;  sUk  manufactures  were  transferred  from  London 
during  the  19th  century,  and  horsehair  weaving  was  established 
at  the  same  time.  There  are  also  flour-mills,  malt-kilns,  lime- 
works,  and  brick  and  tUe  yards.  The  town  is  governed  by  a 
mayor,  4  aldermen  and  12  councillors.  The  borough  lies  wholly 
in  the  administrative  county  of  West  Suffolk.    Area,  1925  acres. 

The  ancient  Saxon  borough  of  Sudbury  (Sudbyrig,  Sudberf, 
Suthberia)  was  the  centre  of  the  southern  portion  of  the  East 
Anglian  kingdom.  Before  the  Conquest  it  was  a  boroUgh  owned 
by  the  mother  of  Earl  Morcar,  from  whom  it  was  taken  by 
William  I.,  who  held  it  in  xoiB6.  It  was  alienated  from  the 
Crown  to  an  ancestor  of  Gilbert  de  Gare,  9th  earl  of  Gloucester. 
In  X371  the  earl  gave  the  burgesses  their  first  charter  confirming 
to  them  all  their  ancient  Kberttes  and  customs.  The  eari  6f 
March  granted  a  charter  to  the  mayor  and  bailiffs  of  Sudbury  in 
1397.  In  1440  and  again  in  1445  the  men  and  tenants  of  Sudbury 
obtained  a  royal  confirmation  of  their  privileges.  They  were 
incorporated  in  1 553  under  the  name  of  the  mayor,  aldermen  and 
burgesses  of  Sudbury,  and  charters  were  granted  to  the  town  by 
Elizabeth,  Charles  II.  and  James  II.  Its  constitution  was  re- 
formed by  the  act  of  1835.  It  was  represented  in  parliament 
by  two  buigesMs   from    1558   tlU   its   disfrancUbement   (a 
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1844.  The  lord  of  the  borou^^  had  a  maxket  and  fair  in  the  xjth 
century,  ahd  three  fairs  in  March,  July  and  December  were  held 
in  1792.  Markets  stiU  exist  on  Tliursdays  and  Saturdays. 
Weavers  were  introduced  by  Edward  III.,  and  the  town  became 
Uie  chief  centre  of  the  Suffolk  doth  industry  after  the  Restoration. 

8UDD»  or  Sadd  (an  Arabic  word  meaning  "to  dam"),  the 
name  given  to  the  vegetable  obstruction  which  has  at  various 
dates  dosied  the  waters  of  the  Upper.  Nile  to  navigation.  It  is 
composed  of  masses  of  papyrus  and  urn  suf  {Vossia  frocera)  and 
the  earth  adhering  to  the  roots  of  those  reeds.  Min|^  with  the 
papyrus  and  vm  suf  (Arabic  for  *'  mother-of-wool")  are  small 
swimming  plants  and  the  light  brittle  ambach.  The  papyrus 
and  um  suf  grow  abundantly  along  the  Nile  banks  and  the  con- 
nected lagoons  between  7^  N.  and  13**  N.  Loosened  by  storms 
these  reeds  drift  until  they  lodge  on  some  obstruction  and  form  a 
dam  across  the  channel,  converted  by  fresh  arrivals  into  blocks 
that  are  sometimes  25  m.  in  length,  and  extend  15  to  30  ft. 
below  the  surface.  These  masses  of  decayed-  vegetation  and 
earth,  resembling  peat  in  consistency,  are  so  much  compressed 
by  the  force  of  the  current  that  men  can  walk  over  them  every- 
where. In  parts  elephants  could  cross  them  without  danger. 
The  pressure  of  the  water  at  length  causes  the  formation  of  a  side 
channel  or  the  bursting  of  the  sudd;  (For  sudd  cutting  see  Nile.) 

In  the  Bahr-el-Ghazal  the  sudd,  being  chiefly  exposed  of 
small  swimming  plants,  is  of  less  formicUble  nature  than  that 
of  the  main  stream. 

Consult,  O.  Deueriing,  Die  PfUnuenhamn  der  afrihatiistkM 
ROss*  (Munich,  i^m),  a  vsluable  monograph;  and  the  bibUogcairfiy 
under  Nile,  cspeoally  Captain  H.  G.  Lyons,  The  Pkwiograpky  of 
IkeNiUandUs  Basin  (Cairo,  1906).  ^   .    r  ^    y 

8UDERMANN.  HBRMAKN  (1857-  ),  German  dramatist 
and  novelist,  was  bom  on  the  30th  of  September  1857  at  Matzi- 
ken  in  East  Prussia,  dose  to  the  Russian  frontier,  of  a  Mennonite 
family  long  settled  near  Elbing.  His  father  owned  a  small 
brewery  in  the  village  of  Heydekrug,  and  Sudermann  recdved 
his  early  education  at  the  Realschule  in  Elbing,  but,  his  parents 
having  been  reduced  in  circumstances,  he  was  apprenticed  to  a 
chemist  at  the  age  of  fourteen.  He  was,  however,  enabled  to 
enter  the  Realgymnasium  in  Tilsit,  and  to  study  philosophy  and 
history  at  KOnigsberg  University.  In  order  to  complete  his 
studies  Sudermann  went  to  Berlin,  where  he  was  tutor  in  several 
families.  He  next  became  a  journalist,  was  from  1881-1882 
editor  of  the  Deuisckes  ReichsblaU,  and  then  devoted  himself  to 
novel- writing.  The  novels  snd  romances  Im  Zwidkht  (x886), 
Prau  Sorge  (1887),  Gesckmstcr  (1888)  and  Der  Katzensteg  (1890) 
failed  to  bring  the  young  author  as  much  recognition  as  his  first 
drama  Die  Ehre  (1889),  which  inaugurated  a  new  period  in  the 
history  of  the  German  stage.  Of  his  other  dramas  the  most 
tucce$rfal  were  Sodoms  Ende  (i89i),i7etma/(i893),  DitSchmdter- 
iingsscklackt  (1894).  Das  ClUck  im  Winhd  (1895),  MorUuH  (1896), 
Johannes  (1898),  Die  dret  Reiherfedem  (1899),  Johannesfeuer 
(1900),  Es  lebe  das  Lebenf  (1902),  Der  Sturmgeseile  Sokrates 
(1903)  and  Stein  unter  Steinen  (1905).  Sudermann  is  also  the 
author  of  a  powerful  social  novel,  Es  war  (1904),  which,  like  Frau 
Sorge  and  Der  KatzensUg,  has  been  translated  into  English. 
.  See  W.  Kawerau,  Hermann  Sudermann  (1897);  H.  Landsberg, 
Hermann  Sudermann  (190^) ;  H.  Jung.  Hermann  Sudermann  (1903) ; 
H.  Schoen,  Hermann  Sudermann,  pcHe  dramatique  et  romancier 
(1905):  and  1.  Axelrod,  Hermann  Sudermann  (1907). 

SUE,  EUOftNE  [Joseph  MarieJ  (1804-1857),  French  novelist, 
was  born  in  Paris  on  the  20th  of  January  1804.  He  was  the  son 
of  a  distinguished  surgeon  in  Napoleon's  army,  and  is  said  to  have 
had  the  empress  Josephine  for  godmother.  Sue  himself  acted 
as  surgeon  both  in  the  Spanish  campaign  undertaken  by  France 
in  1823  and  at  the  battle  of  Navarino  (1828).  In  1839  bis  father's 
de&th  put  him  in  possession  of  a  considerable  fortune,  and  he 
settled  in  Paris.  His  naval  experiences  supplied  much  of  the 
materials  of  his  first  novels,  Kernoch  le  pirate  (1830),  Atar-GuU 
(l83x)«  La  Salamandre  (2  vols.,  1832),  La  Coucaralcha  (4  vols., 
x833-i^34),  and  others,  which  were  composed  at  the  height  of  the 
romantic  movement  of  1830.  In  the  quasi-historical  style  he 
wrote  Jean  Cavalier ^  ouLes  FanatiquesdesCevennes  (4  vols., 1840) 
and  Latriatsmoni  (a  vols*,  X837).  He  was  strongly  affected  by  the 


Socialist  ideas  of  the  day,  and  these  prompted  his  most  famous 
works:  Les  MysUres  de  Paris  (xo  vols.,  1843-X843)  and  Le  Juif 
erfatU  (10  vols.,  X844-X845),  which  were  smong  the  most  popular 
spedmens  of  the  roman-feuUUUm,  He  followed  these  up  with  some 
singular  aiid  not  very  edifying  books:  Les  Sept  pichis  ^apitaux 
(x6  rds.,  X847-X849),  which  contained  stories  to  illustrate  each 
sin,  Les  Mysi^es  du  peupie  (X849-X856)',  which  was  suppressed 
by  the  censor  in  1857,  and  several  others,  all  on  a  very  large  scale, 
though  the  number  of  volumes  gives  an  exaggerated  Idea  of  thdr 
length.  Some  of  his  books,  among  them  the  Juif  errant  and  the 
Mystires  de  Paris,  were  dramatized  by  himself,  usually  in  collab- 
oration with  others.  His  period  of  greatest  success  and  popu- 
larity coindded  with  that  of  Alexandre  Dumas,  with  whohi  some 
writers  have  put  him  on  an  Equality.  Sue  has  ndther  Dumas's 
wide  range  of  subject,  nor,  above  all,  his  faculty  of  conducting 
the  story  by  means  of  livdy  dialogue;  he  has,  however,  a  com- 
mand of  terror  which  Dumas  sddom  or  never  attained.  From 
the  literary  point  of  view  his  style  ii  bad,  and  his  construction 
prolix.  After  the  revolution  of  1848  he  sat  for  Paris  (the  Sdne) 
in  the  Assembly  from  April  1850,  and  was  exiled  in  consequence 
of  his  protest  against  the  coup  d'itat  of  the  3nd  of  December 
x8$i.  This  exile  stimulated  his  literary  production,  but  the 
works  of  his  last  days  are  on  the  whole  tnuch  inferior  to  those 
of  his  middle'  period.  .  Sue  died  at  Annecy.  (Savoy)  on  the 
3rd  of  August  X857: 

8UBBI,  or  SuEVi,  a  collective  term  applied  to  a  number  of 
peoples  in  central  Germany,  the  chief  of  whom  appear  to  have 
been  the  Marcomaimi,  Quadi,  Hermunduri,  Semnones  and 
Langobardi.  Ftom  the  earliest  times  these  tribes  inhabited  the 
basin  of  the  Elbe.  The  Langobardic  territories  seem  to  have 
lain  about  the  lower  reaches  of  the  river,  while  the  Semnones  lay 
south.  The  Marcontanni  occupied  the  basin  of  the  Saale,  bi^ 
under  their  king,  Maroboduus,  they  moved  into  Bohemia  during 
the  early  part  c^  Augustus's  rdgn,  while  the  (^uadi,  who  axe  first 
mentioned  in  the  time  of  Tiberius,  lay  farther  east  towards  the 
sources  of  the  Elbe.  The  former  home  of  the  Marcomaimi  was 
occupied  by  the  Hermunduri  a  few  years  before  the  Christian 
era..  Some  kind  of  political  union  seems  to  have  existed  among 
all  these  txibes.  Tlie  Semnones  and  Langobardi  were  at  one 
time  subject  to  the  dominion  of  the  Marcomannic  king  Marobo- 
duus, and  at  a  much  later  period  we  hear  of  Langobardic  troops 
taking  part  against  the  Romans  in  the  Marcomannic  War.  The 
Semnones  daimed  to  be  the  chief  of  the  Sucbic  peoples,  and 
l^tus  describes  a  great  religious  festival  held  in  thdr  tribal 
sanctuary,  at  which  legations  were  preset  from  all  the  other 
tribes. 

Tadtus  uses  the  name  Suebi  in  a  far  wider  sense  than  that 
defined  above.  With  him  it  indudes  not  only  the  tribes  of  the 
basin  of  the  Elbe,  but  also  all  the  tribes  north  and  east  of  that 
river,  induding  even  the  Swedes  (Suiones).  This  usage,  which  is 
not  found  in  other  andent  writers,  is  probably  due  to  a  confusion 
of  the  Suebi  with  the  agglomeration  of  peoples  under  theii 
supremacy,  which  as  we  know  from  Strabo  extended  to  some 
at  least  of  the  eastern  tribes. 

In  early  Latin  writers  the  term  Suebi  is  occaaonally  applied  to 
any  of  the  above  tribes.  From  the  3nd  to  the  4th  century, 
however,'  it  is  seldom  used  except  with  reference  to  events  in  the 
neighbourhood  of  the  Pannonian  frontier,  and  here  probably 
means  the  (^uadi.  Ft om  the  middle  of  the  4th  century  onward 
it  appears  most  frequentiy  in  the  regions  south  of  the  Main,  and 
soon  the  names  Alamanni  and  SuaU  are  used  ^nnonymously. 
The  Alamanni  (q.v.)  se^  to  have  been,  in  part  at  least,  the 
descendants  of^  the  andent  Hermunduri,  but  it  is  likely  that 
they  had  been  joined  by  one  or  more  other  Suebic  peoples,  from 
the  Danubian  region,  or  more  probably  from  the  middle  Elbe^ 
the  land  of  the  andent  Semnones.  It  is  probably  ftom  the 
Alamannic  region  that  those  Suebi  came  .who  joined  the 
Vandals  in  thdr  invasion  of  Gaul,  and  eventually  founded  a 
kingdom  in  north-west  Spain.  After  the  xst  century  the  term 
Suebi  seems  never  to  be  Applied  to  the  Langobardi  and  sddom 
to  the  Baiouarii  (Bavariank),  the  descendants  of  the  ancient 
Marcomaimi.   But   besides   the   Alamannic   Suebi   we    bear 
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afaD'of  •  people  CBlIed  Suebirwho  shortly  «fter  the. middle  of 
the  6th  centuiy  settled  north  of  the  Uostrut.  There  is 
evidence  also  Cor  a  .people  called  Suebi  in  the  district  above 
the  mouth  of  the  SAddt.  It  as  likely  that  both  these  settle- 
ments were  colonies  from  the  Suebi  of  whom  we  hear  in  the 
An^o-Saxoo  poem  Widsith  as  neighbours  of  the  Angli,  and 
whose  name  may  possibly  be  preserved  in  Schwabstedt  oo  the 
Treeae.  The  question  has  recently  been  raised  whether  these 
Suebi  should  be  identified  with  the  people  whom  -the  Romans 
called  HcrulL  After  the  7th  cenluiy  the  naime  Suebi  is  practically 
only  applied  to  the  Alamannic  Suebi  (Schwaben),  with  whom  it 
remains  a  territorial  designatioa  in  Wiirttembog  and  Bavaria 
until  the  present  day. 

See  Caesar,  De  hatotaUkol  u  37^  51  sqq.,  iv.  I  sqq.,  vL  9  sag- ; 
Strabo,  p.  390  seq.;  ladtus,  Ctrmania,  38  aqq.;  IC.  Zcuss,  uie 
Uemtseken  und  die  Naehbarsldmtfu,  pp.  55  sqq.,  315  sqq. ;  C.  Bremer 
ia  Paul's  Gnrndrw  (2nded.>,  iii.  915-950;  H.  M.Chad  wick,  Orvnicir/ 
the  Eug^sk  tictiim,  3i6  sqq.  (Cambrk^,  1907).       (F.  C.  M.  B.) 

8UBCJL,  a  town  of  eastern  Spain,  in  the  province  of  Valcnda. 
near  the  left  bank  of  the  river  Jikar,  and  on  the  Silla^Cullera 
railway.  Pop.  (zqoo),  14,435.  Soeca  is  separated  from  the 
Meditenanean  Sea  (7  m.  east)  by  the  Sierra  de  Cidlera.  It  is  a 
modem  town,  although  many  of  the  houses  have  the  flat  roofs, 
view-turrets  {miradores)  and  horseshoe  ardies  characteristic  of 
Moorisb  architecture.  There  are  a  few  handsome  public 
buildings,  such  as  the  hospital,  town-hall  and  theatre.  Sueca 
has  a  thriving  trade  in  grain  and  fruit  from  the  Jikar  valley, 
which  is  iirigaled  by  waterways  created  by  the  Mooia. 

SUBS8.  EDUARD  (1831-  •  ),  Austrian  geologist,  ^as  born 
in  Londni  on  the  30th  of  August  1831,  his  father,  a  native  of 
Saxony,  having  settled  there  as  a  Gennan  merchant.  Three 
years  later  the  family  removed  to  Prague,  and  in  1845  to  Vienna. 
Eduard  Suess  was  educated  for  commercial  life,  but  early  dis- 
played a  bent  for  geology.  At  the  age  of  nineteen  he  published 
a  short  aketdi  of  the  geology  of  Carlsbad  and  iu  minend  waters; 
and  in  rSsi  he  was  appointed  an  assistant  in  the  Imperii 
museum  of  Vienna.  There  be  studied  the  fossil  Brachiopoda,  and 
manifested  such  ability  that  in  1857  he  was  appointed  professor 
of  geology  at  the  university.  In  1862  be  reUncpiisbed  his  museum 
duties,  and  gave  his  whole  time  to  ^>edal  research  and  teaching, 
retaining  his  professorship  until  1901.  Questions  of  ancient 
physical  geography,  such  as  the  former  connexion  between 
Doitheni  Africa  and  Europe,  occupied  his  attention;  and  in  i86a 
he  published  an  essay  on  the  soils  and  wattf -supply  of  Vienna. 
He  was  elected  a  member  of  the  town  council,  and  in  1869  to  a 
seat  in  the  Diet  of  Lower  Austria,  which  he  retained  until  1896. 
Meanwhfle  he  continued  his  geological  and  palaeontok>gical 
work  dealing  with  the  Tertiary  strata  of  the  Vienna  Basin,  also 
turning  his  aitenticHi  to  the  problems  connected  with  the  evolu- 
tion of  the  earth's  surface-features,  on  which  he  wrote  a  monu- 
mental treatise.  This,  the  great  task  of  his  life,  embodied  the 
results  of  personal  research  and  of  a  comprehensive  study  of  the 
moik  of  the  leading  geologists  of  all  countries;  it  is  entitled 
AmlUt  der  Erde,  of  which  the  first  volume  was  published  in  1885, 
tbe  second  in  i883,  and  pt.  i.  of  the  third  volume  in  1 901.  The 
work  has  been  translated  into  French,  and  (in  part)  into  English. 
Suess  was  elected  a  corresponding  member  of  the  Institute  of 
France  in  1889,  and  a  foreign  mepibcr  of  the  Royal  Society  in 
1894.   In  1896  the  Geological  Society  of  London  awarded  to  him 

the  WoUaaton  medal.  ^ 

Memoir  (with  portrait),  by  Sir  A.  Geikie,  Natatn  (May  4, 1905). 

SUBttULA*  an  ancient  town  of  Campania,  Italy,  in  the  plain 
\\  m.  W.  of  the  modem  Cancello,  9  m.  S.£.  of  the  ancient  Capua. 
Its  earlier  history  is  obscure.  In  338  B.c.  it  obtained  Latin 
rigbu  from  Rome.  In  the  Samnite  and  Hannibalic  wars  ft  was 
strategically  important  as  commanding  the  entrance  to  the 
Caudine  pass.  Sulla  seons  to  have  founded  a  cxAxmy  here.  It  is 
frequently  named  as  an  episcopal  see  up  tiU  the  loth  century  a.d., 
and  was  for  a  time  the  chief  town  of  a  small  Lombard  principaUt  y . 
It  was  several  times  plundered  by  the  Saracens,  and  at  last 
ah^iwifttM>ri  by  the  inhabitants  in  consequence  of  the  malaria.  The 
ruins  of  the  town  lie  within  the  Bosco  d'Aoerra,  a  picturesque 
They  were  more  conspicuous  in  the  i8th  oeptury  than 


they  now  are,  but  truxs  of  the  theatre  may  still  be~seen,  and 
d€bris  of  other  buUdings.  Oscan  tombs  were  excavated  there 
between  1878  and  1886,  and  important  finds  of  vases,  bronaes, 
&c,  have  been  made.  The  dead  were  generally  buried  within 
slabs  of  ttif a  amnged  to  form  a  kind  of  sarcophagus  (see  F.  von 
Duhn  in  RdmiKk*  Mitteilungen,  1887,  p.  ^35  sqq.).  Suessula  lay 
on  the  line  of  the  Via  Popillia,  which  was  here  intersected  by  a 
load  which  ran  from  Ncapolis  through  Acerrae,  and  on  to  the  Via 
Ai^ia,  which  it  reached  just  west  of  the  Cauduoe  peas.  On 
the  hills  above  CanccUo  to  the  east  of  Suessula  was  situated 
the  fortified  camp  of  M.  Claudius  Marcdlus,  which  covered 
Nola  and  served  as  a  post  of  obstfvation  against  Hanmbal  in 
Capua.  (T.As.)   1 

SUET  (M.  Eng.'  jeml,  a  diminutive  of  O.  Fr.  m»,  ncir,  mod. 
suift  lard,  from  Lat.  sebum,  or  jemm,  tallow,  grease,  probabfy 
allied  to  sapo,  soap),  the  hard  fiaked  white  fat  lying  round  the 
kidneys  of  the  sheep  or  ox;  that  of  the  pig  .forms  lard.  Beef« 
suet  is  especially  used  in  cookery.^. 

SUETONIUS  TRAHQUILUJS,.  OAIUS,  Roman  historian, 
lived  during  the  end  of  the  ist  and  the  first  half  of  the  and 
oentuiy  ajk  He  was  the  contemporary  of  Tacitus  and  the 
younger  Pliny,  and  his  literary  work  seems  to  have  been 
chiefly  done  in  the  reigns  of  Trajan  and  Hadrian  (a.d.  98-138). 
His  father  was  military  tribune  in  the  XlUth  legion,  and  he 
himself  began  life  as  a  teacher  of  rhetoric  and  an  advocate. 
To  us  he  is  known  as  the  biographer  of  the  twelve  Caesars 
(including  Julius)  down  to  Domitian.  The  Uves  are  valuable 
as  covering  a  good  deal  of  ground  where  we  are  without  the 
guidance  of  Tadtus.  As  Suttonius  was  the  emperor  Hadrian's 
private  secretary  (magister  epislclarum)^  he  must  have  had 
access  to  many  important  documenu  in  the  Imperial  archives, 
e.|.  the  decrees  and  transactions  of  the  senate.  In  addition 
to  written  and  official  documents,  he  picked  up  in  society  a 
mass  of  information  and  anecdotes,  which,  though  of  doubtful 
authenticity,  need  not  be  regarded  as  mere  inventions  of 
his  own.  They  give  a  very  good  idea  of  the  kind  of  court 
gossip  prevalent  in  Rome  at  the  time.  He  was  a  friend  and  cor- 
respondent of  the  younger  Pliny,  who  when  appointed  governor 
of  Bithynia  took  Suetonius  with  him.  PKny  ako  recommended 
him  to  the  favourable  notice  of  the  emperor  Trajan,  "  as  a  most 
upright.  Honourable,  and  learned  man,  whom  persons  often 
remember  in  their  wills  because  of  his  merits,"  and  he  begs  that 
he  may  be  made  legally  capable  of  inheriting  these  bequests,  for 
which  under  a  special  enactment  Suetonius  was,  as  a  childless 
married  man,  disqualified.  Hadrian's  biographer,  ^  Aelius 
Spartianus,  tells  us  that  Suetonius  was  deprived  of  his 
private  secretaryship  because  he  had  not  been  sufficiently 
observant  of  court  etiquette  towards  _^the_  emperor's  wife 
during  Hadrian's  absence  in  Britain. 

The  Lives  oj  Ike  Caesars  has  always  been  a  popular  work.  It 
is  rather  a  chronicle  than  a  history.  It  gives  no  pictute  of  the 
society  of  the  time,  no  hints  as  to  the  general  character  and  tenden* 
ciee  01  the  period.  It  is  the  emperor  who  is  always  before  us,  and 
yet  the  portrait  is  drawn  without  any  real  historical  judgment  or 
insight.  It  is  the  personal  anecdotes,  several  of  which  are  very 
amusing,  that  give  the  lives  their  chief  interest;  but  the  author 
panders  rather  too  much  to  a  taste  for  scandal  and  gossip.  None  the 
less  he  throws  considerable  light  on  an  important  period,  and  next  to 
Tacitus  and  Dio  Cascius  is  the  chief  (sometimes  the  only)  authority. 
The  laiuua^  is  clear  and  simple.  The  work  was- continued  by 
Marius  Ivlaximus  (3rd  century),  who  wrote  a  history  of  the  emperom 
from  Nerva  to  Elagabalus  (now  lost).  Suetonius  was  a  voluminous 
writer.  Of  his  De  vtris  iUustribus,  the  lives  of  Terence  and  Horace, 
fragments  of  those  of  Lucan  and  the  elder  Pliny  and  the  greater 

Sirt  of  the  chapter  oo  grammarians  and  rhetoricians,  are  extant, 
ther  works  by  him  (now  lost)  were:  Praia  (>■  A«t|<wM< cratch- 
work),  in  ten  books,  a  kind  of  encyclopaedia ;  the  Roman  Year,  Roman 
JnshhUions  and  Customs,  Children's  Games  among  the  Greeks,  Roman 
Public  Spectades,  On  the  Kings,  On  Cuero's  Republic. 

Editio  princepSk  1470;  editions  by  great  scholare:  Erasmus, 
Isaac  Casaubon,  J.  G.  Gracvius.  P.  Burmann;  the  best  complete 
annotated  edition  is  still  that  of  C.  G.  Baumgarten-Crusius  (1816); 
recent  editions  by  H.  T.  Peck  (New  York,  1889):  Leo  Preud'homme 
(1906):  M.  Ihm  (1907).  Editions  of  separate  lives:  Augustus,  bv 
E.  S.  Shuckburgh  (with  useful  introduction,  1896):  Claudius,  by  n«' 
Smilda  (1896),  with  notcsand  parallel  passages  from  other  authontics. 
The  best  editions  of  the  text  arc  by  C.  L.  Roth  (1886).  and  A.  ReifTer- 
scheid  (not  including  the  Lives,  i860)..  On  the  Deviris  Utuslribus.  sett 
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G.  Kfi(t|(e  ia  Dissert. phiM0g.  halesuet  (1900),  vol.  xiv. ;  And.  above  All. 
A.  Mace,  Essai  sur  Suitone  (1900),  with  an  exhaustive  biblioj^raphy. 
There  are  English  translations  by  Philemon  Holland  (reprinicd  in 
the  T^tdor  Translations,  1900),  and  by  Thomson  and  Forester  (in 
Bohn's  Ciassical  Library). 

8UEZ»  a  port  ol  Egypt  on  the  Red  Sea  and  southern  terminus 
of  the  Suez  Canal  {q.v.)y  situated  at  the  head  of  the  Gull  of  Suez 
in  JQ'sS'ay*  N.,3a'*3i'i8'E.  It  is  80  m.  E.  by  S.  of  Cairo  in  a 
direct  Hoe  but  148  m.  by  rail,  and  is  built  on  the  north-west 
point  of  the  gulf.  Pop.  (1907),  18.347.  From  the  heights  to  the 
north,  where  there  is  a  khedivai  chalet,  there  is  a  superb  view  to 
the  south  with  the  Jebd  Ataka  on  the  right,  Mt  Sinai  on  the 
left  and  thie  waters  of  the  gulf  between.  Suez  is  supplied  with 
water  by  the  fresh-water  canal,  which  starts  from  the  Nile  at 
Cairo  and  is  terminated  at  Suez  by  a  lock  which,  north  of  the 
town,  joins  it  to  the  gulf.  Before  the  opening  of  this  canal  in 
1863  water  had  to  be  brought  &om  "  the  Wells  of  Moses,"  a 
small  oasis  3  m.  distant  on  the  east  side  of  the  gulf.  About 
2  m.  south  of  the  town  are  the  harbours  and  quays  constructed 
on  the  western  side  of  the  Suez  Canal  at  the  point  where  the 
canal  enters  the  gulf.  The  harbours  are  connected  with  the 
town  by  an  embankment  and  railway  built  across  a  shallow, 
dry  at  k>w  water  save  for  a  narrow  channel.  On  one  of  the 
quays  is  a  statue  to  Thomas  Waghom,  the  organizer  of  the 
"  overland  route  "  to  India.  The  ground  on  which  the  port  is 
built  has  all  been  reclaimed  from  the  sea.  The  accommodation 
provided  includes  a  dry  dock  4x0  ft.  long,  100  ft.  broad  and 
nearly  36  ft.  deep.  There  are  separate  basins  for  warships 
and  merchant  ships,  and  in  the  rosidsteftd  at  the  mouth  of  the 
canal  is  ample  room  for  shipping.  Suez  is  a  quarantine 
station  for  pilgrims  from  Mecca;  oNtherwise  its  importance  is 
due  almost  entirely  to  the  ships  using  the  canaL 

In  the  7th  century  a  town  called  Kolzum  stood,  on  a  site 
adjtcent  to  that  of  Suez,  at  the  southern  end  oi  the  canal  which 
then  joined  the  Red  Sea  to  the  Nile.  Kolzum  retained  some  of 
the  trade  of  Egypt  with  Arabia  and  countries  Luther  east  long 
after  the  canal  .was  closed,  but  by  the  13th  century  it  was  in 
ruins  and  Suez  itself,  which  had  supplanted  it,  was  also,  according 
to  an  Arab  historian,  in  decay.  On  the.  Ottoman  conquest  of 
Egypt  in  the  x6th  century  Suez  became  a  naval  as  well  as  a  trad- 
ing station,  and  here  fleets  were  equipped  which  for  a  time  dis* 
puted  the  mastery  of  the  Indian  Ocean  with  the  Portugaese. 
According  to  Niebuhr,  in  the  iSth  century  a.  fleet  of  nce^ly 
twenty  vessels  sailed  yearly  from  Suez  to  Jidda,  the  port  of  Mecca 
and  the  place  of  correspondence  with  India.  Whoi  the  French 
occupied  Suez  in  179811  was  a  place  of  little  importance,  and  the 
conflicts  which  followed  its  occupation  in  i8oa  by  an  English 
fleet  laid  the  greater  part  ih  ruins.  The  overland  mail  route  from 
England  to  India  by  way  of  Suez  was  opened  in  1837.  The  regular 
Peninsular  &  Oriental  steamer  service  began  a  few  years  later, 
and  in  1857  a  railway  was  opened  from  Cairo  through  the  desert. 
This  line  is  now  abandoned  in  favour  of  the  railway  which  follows 
(he  canal  from  Suez  to  Ismailia,  and  then  ascends  the  Wadi 
Tumilat  to  Zagazig,  whence  branches  diverge  to  Cairo  and 
Alexandria. 

SUEZ  CANAL.  Before  the  construction  of  the  Suez  Canal 
there  was  no  direct  water  communication  between  the  Mediter- 
ranean and  the  Red  Sea,  but  at  various  eras  such  communication 
existed  by  way  of  the  Nile.  Trade  between  Egypt  and  countries 
to  the  east  was  originally  overland  to  ports  south  of  the  Gulf  of 
Suez;  the  proximity  of  the  roadstead  at  the  head  of  that  gulf  to 
Memphis  and  the  Delta  nevertheless  marked  it  as  the  natural 
outlet  for  the  Red  Sea  commerce  of  Lower  Egypt.  The  fertile 
Wadi  Tumflat  extending  east  of  the  Nile  valley  almost  to  the 
head  of  the  gulf  (which  in  ancient  times  reached  north  to  the 
Bitter  Lakes)  aflorded  an  easy  road  between  the  Nile  and  the 
Red  Sea,  while  the  digging  of  a  navigable  cansd  connecting  the 
river  and  the  gulf  gave  the  northern  route  advantages  not 
possessed  by  the  desert  routes  farther  south,  e.g.  that  between 
Coptos  and  Kosseir.  Aristotle,  Strabo  and  Pliny  attribute  to 
the  legendary  Sesostris  {q.v.)  the  distinction  of  being  the  first 
of  tlie  pharaohs  to  build  a  canal  joining  the  Nile  and  the  Red  Sea. 
From  an  inscription  on  the  temple  at  Rarnak  it  would  appear 


that  nicfa  a  canal  existed  In  the  time  of  Set!  I.  ("1380  b.€.).  This 
canal  diverged  from  the  NUe  near  Bubastis  and  was  carried  along 
the  Wadi  Tumilat  to  Heroopolis,  near  Pithom,  a  port  at  the  head 
of  the  Heroopolite  Gulf  (the  Bitter  Lakes  of  to-day).  The  channel 
of  this  canal  is  still  traceable  in  parts  of  the  Wadi  Tumilat,  and 
its  direction  was  frequently  f<rflowed  by  the  engineers  of  the  fresh- 
water canal.  Seii*s  canal  appears  to  have  fallen  into  decay  or 
to  have  been  too  smafl  for  later  requirements,  for  Pharaoh  Necho 
(609  B.C.)  began  to  build  another  canal;  possibly  his  chief  object 
was  to  deepen  the  channel  between  the  Heroopolite  Gulf  and 
the  Red  Sea,  then  probably  silting  up.  Necho *s  canal  was  not 
completed—according  to  Herodotus  120,000  men  perished  in  the 
undertaking.  Darius  (520  B.C.)  continued  the  work  of  Necho, 
rendering  navigable  the  channel  of  the  Heroopolite  Gulf,  which 
had  become  blocked.  Up  to  this  lime  there  appears  to  have  been 
no  connexion  between  the  waters  of  the  Red  Sea  and  those  of  the 
Bubastis-Heroopolis  canal ;  vessels  coming  from  the  Mediterranean 
ascended  the  Pelusiac  aim  of  the  NUe  to  Bubastis  and  then  sailed 
along  the  canal  to  Heroopolis,  where  thdr  merchandise  bad  tabe 
transferred  to  the  Red  Sea  ships.  Ptolemy  Philadelphus  (285  B.cj 
connected  the  canal  with  the  waters  of  the  sea,  and  at  the 
spot  where  the  junction  was  effected  he  built  the  town  of  Aisinoe. 
The  dwindling  of  the  Pelusiac  branch  of  the  Nile  rendered  this 
means  of  communication  impossible  by  the  time  ol  Ckopatta 
(31  B.C.).  Trajan  (a.d.  98)  is  said  to  have  repaired  the  canal,  and, 
as  the  JPelusiac  branch  was  no  longer  available  for  navigation, 
to  have  built  a  new  canal  between  Bubastis  and  Babylon  (Old 
Cairo),  this  new  canal  being  known  traditionally  as  Amnis 
Trajanus  or  Amnis  Augustus.  According  to  H.  R.  Hall,  however, 
"  It  is  very  doubtful  if  any  work  of  thb  kind,  beyond  repairs,  was 
undertaken  in  the  times  of  the  Romans;  and  it  is  more  probable 
that  the  new  canal  was  the  work  of  *  Amr  "  (the  Arab  conqueror 
of  Egypt  in  the  7th  century).  The  canal  was  certainly  in  use  in 
the  early  years  uf  the  Moslem  rule  in  Egypt ;  it  is  said  to  have  been 
closed  c  A.D.  770  by  order  of  Aba  Ja*far  (Mansur),  the  second 
Abbastd  caliph  and  founder  of  Bagdad,  who  wished  to  prevent 
supplies  from  reaching  his  enemies  in  Arabia  by  this  means. 
'Amr*s  canal  (of  which  the  Khalig  which  passed  through  Cairo 
and  was  closed  in  1897  is  said  to  have  formed  part)  bad  its  ter^ 
minus  on  the  Red  Sea  south  of  the  Heroopolite  Gulf  near  the 
present  town  of  Suez.  In  this  neighbourhood  was  the  ancient 
city  of  Clysma,  to  which  in  'Amr's  time  succeeded  JCobEUm, 
perhapi  an  Arabic  corruption  of  Clysma.  The  exact  situation 
of  Clysma  is  unknown,  but  Kolzum  occupied  the  site  of  Suez, 
the  hills  nor  th  of  which  are  still  called  Kolzum .  After  the  dosing 
of  the  canal  in  the  8th  century  it  does  not  appear  for  certain  that 
it  was  ever  restored,  although  it  is  asserted  that  in  the  year  1000 
Sulun  Hakim  rendered  it  navigable.  If  so  it  nust  speedily  have 
become  choked  up  again.  Parts  of  the  canal  continued  to  be 
filled  during  the  Nile  inundations  until  Mehonet  Ali  (a.d.  1811) 
ordered  it  to  be  closed;  the  closing,  however,  was  not  completely 
effected,  for  in  186 1  the  old  canal  from  Bubastis  still  flowed  as 
far  as  Kassassin.  This  part  of  the  canal,  after  over  2500  years 
of  service,  was  utilized  by  the  French  engineers  in  building  th« 
fresh-water  canal  from  Cairo  to  Suez  in  2861-1863.  This  cand 
follows  the  lines  of  that  of  *AmT  (or  Trajan). 

Maritime  Canal  Projects. — Apart  from  water  communication 
between  the  Mediterranean  and  the  Red  Sea  by  way  of  the  Nile, 
the  project  of  direct  communication  by  a  canal  piercing  the 
isthmus  of  Suez  was  entertained  as  early  as  the  8th  century  a.d.  by 
Hfirun  al-Rashtd,  who  is  said  to  have  abandoned  the  scheme, 
being  persuaded  that  it  would  be  dangerous  to  lay  open  the  coast 
of  Arabia  to  the  Byzantine  navy.  After  the  discovery  of  the  Cape 
route  to  India  at  the  dose  of  the  15th  century,  the  Venetians, 
who  had  for  centuries  held  the  greater  part  of  the  trade  of  the 
East  with  Europe  via  Egypt  and  the  Red  Sea,  began  negotiations 
with  the  Egyptians  for  a  canal  acn^s  the  isthmus,  but  the  con- 
quest  of  Egypt  by  the  Turks  put  an  end  to  these  designs.  In 
1 67 1  Leibnitz  in  his  proposals  to  Louis  XIV.  of  France  regarding 
an  expedition  to  Egypt  recommended  the  making  of  a  maritime 
canal,  and  the  Sheikh  al-Balad  Ali  Bey  (c.  1770)  wished  to  carry 
out  the  project.    Bonaparte  when  in  Egypt  in  1798  ordered  tike 
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iflthmat  to  be  ssrvcfyed  as  a  preliminary  to  the  digging  of  a  canal 
across  it,  and  the  engineer  he  employed,  J.  M.  Lep^e,  came  to  the 
condosion  that  there  was  a  difference  in  level  of  29  ft.  between 
the  Red  Sea  and  the  Mediterranean.  This  view  was  combated 
at  the  time  by  Laplace  and  Fourier  on  general  grounds,  and  was 
finally  disproved  In  i846>i847  as  the  result  of  surveys  made  at 
the  instance  of  the  Soci^6  d'^tudes  pour  le  Canal  de  Suez.  This 
society  was  organised  in  1846  by  Prosper  Enfantin,  the  Saint 
Simonlst,  who  thirteen  years  before  had  visited  Egypt  in  con- 
nexion with  a  scheme  for  making  a  canal  across  the  isthmus 
of  Suez,  wiuch,  like  the  canal  across  the  isthmus  of  Panama,  was 
part  of  the  Saint  Simonist  programme  for  the  regeneration  of 
the  world.  The  expert  commission  appointed  by  this  society 
reported  by  a  majority  in  favour  of  Paulin  Talabot's  plan, 
according  to  which  the  canal  would  have  run  from  Sues  to 
Alexandria  by  way  of  Cairo. 


injure  British  maritime  ttipremacy,  and  that  the  proposal  waa 
merely  a  device  for  French  interfetence  in  the  East. 

Although  the  sultan's  confirmation  of  the  concession  was  not 
actually  granted  till  z866,  de  Lesseps  in  1858  opened  the  sub*^. 
scription  lists  for  his  company,  the  capital  of  which  was  200 
million  francs  in  400,000  shares  of  500  francs  each.  In  less  than 
a  month  3x4,494  shares  were  applied  for;  of  these  over  200,000 
were  subscribed  in  France  and  over  96,000  were  taken  by  the 
Ottoman  Empire.  From  other  countries  the  subscriptions  were 
trifling,  and  England,  Austria  and  Russia,  as  well  as  the  United 
States  of  America,  held  entirely  aloof.  The  residue  of  85,506 
shares*  was  taken  over  by  the  viceroy.  .  On  the  25th  of  April 
1 859  the  work  of  construction  was  formally  begun,  the  first 
spadeful  of  sand  being  turned  near  the  site  of  Port  Said,  but 
progress  was  not  very  rapid.  By  the  beginning  of  1862  the  fresh* 
water  canal  had  reached  Lake  Timsa,  and  towards  the  endof  the 
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For  some  years  after  this  report  no  progress  was  made;  indeed, 
the  society  was  in  a  state  of  suspended  animation  when  in  1854 
Ferdinand  dc  Lesseps  came  to  the  front  as  the  chief  exponent  of 
the  idea.  He  had  been  associated  with  the  Saint  Simonists  and 
for  many  years  had  been  keenly  interested  in  the  question.  His 
opportunity  came  in  1854  when,  on  the  death  of  Abbas  Pasha, 
his  friend  Said  Pasha  became  viceroy  of  Egypt.  From  Said  on 
the  30th  of  November  1854  he  obtained  a  concession  authorizing 
him  to  constitute  the  Compagnle  Universcllc  du  Canal  Maritime 
de  Suez,  which  should  construct  a  ship  canal  through  the  isthmus, 
and  soon  afterwards  in  concert  with  two  French  engineers, 
Llnant  Bey  and  Mougel  Bey,  he  decided  that  the  canal  should 
run  in  a  direct  line  from  Suez  to  the  Gulf  of  Pclusium,  passing 
through  the  depressions  that  are  now  Lake  Timsa  and  the  Bitter 
Lakes,  and  skirling  the  eastern  edge  of  Lake  Mcnzala.  In  the 
following  year  an  international  commission  appointed  by  the 
viceroy  approved  this  plan  with  slight  modifications,  the  chief 
being  that  the  channel  was  taken  through  Lake  Mcnzah  instead 
of  alon^  its  edge,  and  the  northern  termination  of  the  canal 
moved  some  17!  m.  westward  where  deep  water  was  found  closer 
to  the  shore.  This  plan,  according  to  which  there  were  to  be 
no  locks,  was  the  one  ultimately  carried  out,  and  it  was  embodied 
in  a  second  and  amplified  concession,  dated  the  5th  of  January 
1856,  which  laid  on  the  company  the  obligation  of  constructing, 
in  addition  to  the  maritime  canal,  a  fresh-water  canal  from  the 
N3c  near  Cairo  to  Lake  Timsa,  with  branches  running  parallel 
to  the  maritime  canal,  one  to  Suez  and  the  other  to  Pclusium. 
The  concession  was  to  last  for  99  years  from  the  date  of  the  open- 
ing of  the  canal  between  the  Red  Sea  and  the  Mediterranean, 
after  which,  in  default  of  other  arrangements,  the  canal  passes 
into  the  hands  of  the  Egyptian  government.  The  confirmation 
of  the  Sultan  of  Turkey  being  required,  de  Lesseps  went  to  Con- 
stantinople to  secure  it,  but  found  himself  bafHed  by  British 
diplomacy;  and  later  in  London  he  was  informed  by  Lord 
Paimentoo  that  in  the  opinion  of  the  British  government  the 
coal  was  a  physical  impossibility,  that  if  it  were  made  ft  would 
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same  year  a  narrow  channel  had  been  formed  between  that  lake 
and  the  Mediterranean.  In  1863  the  fresh-water  canal  waa 
continued  to  Suez. 

So  far  the  work  had  been  performed  by  native  labour;  the 
concession  of  1856  contained  a  provision  that  at  least  four-fifths 
of  the  labourers  should  be  Egyptians,  and  later  in  the  same  year 
Said  Pasha  undertook  to  supply  labourers  as  required  by  the 
engineers  of  the  canal  company,  which  was  to  house  and  feed 
them  ^nd  pay  them  at  stipulated  rates.  Although  the  wages 
and  the  terms  of  service  were  better  than  the  men  obtained 
normally,  this  system  of  forced  labour  was  strongly  disapproved 
of  in  England,  and  the  khedive  Ismail  who  succeeded  Said  on  the 
latler's  death  in  1863  also  considered  it  as  being  contrary  to  the 
interests  of  his  country.  Hence  in  July  the  Eg>'plian  foreign 
minister,  Nubar  Pasha,  was  sent  to  Constantinople  with  the  pro- 
posal that  the  number  of  labourers  furnished  to  the  company 
should  be  reduced,  and  that  it  should  be  made  to  hand  back  to 
the  Egyptian  government  the  lands  that  had  been  granted  it  by 
Said  in  1856.  These  propositions  were  approved  by  the  sultan, 
and  the  company  was  informed  that  if  they  were  not  accepted 
the  works  would  be  stopped  by  force.  Naturally  the  company 
objected,  and  in  the  end  the  various  matters  in  dispute  were 
referred  to  the  arbitration  of  the  emperor  Napoleon  III.  By  his 
award,  made  in  July  1S64,  the  company  was  allowed  38  million 
francs  as  an  indemnity  for  the  abolition  of  the  corvic,  16  million 
francs  in  respect  of  its  retrocessions  of  that  portion  of  the  fresh- 
water canal  that  lay  between  Wadi,  Lake  Timsa  and  Suez  (the 
remainder  had  already  been  handed  back  by  agreement),  and  30 
million  francs  in  respect  of  the  lands  which  had  been  granted  it  by 
Said.  The  company  was  allowed  to  retain  a  certain  amount  of 
land  along  the  canals,  which  was  necessary  for  purposes  of  con- 
struction, erection  of  workshops,  &c.,  and  it  was  put  undtr  the 
obligation  of  finishing  the  fresh-water  canal  between  Wadi  and 

'These  formed  pan  of  the  176.60s  shares  whirh  were  bought  for 
the  sum  o(  £j'976^82  from  the  l^icdive  by  England  in  1871  at  the 
instanccof  Lord  Bcaconsficld  Cf.p.). 
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Sua  to  audi  dimensions  that  the  depth  of  water  in  it  would  be 
9^  metres  at  high  Nile  and  at  least  i  metre  at  low  Nile.  The 
supply  of  Fort  Said  with  water  it  was  allowed  to  manage  by 
any  means  it  chose;  in  the  first  instance  it  laid  a  double  line  of 
iron  piping  from  Timsa,  and  it  was  not  till  1885  that  the  original 
plan  of  supplying  the  town  by  a  branch  of  the  fresh-water 
canal  was  carried  out.  The  indemnity,  amounting  to  a  total  of 
84  million  francs,  yns.  to  be  paid  in  instalments  ^read  over 
IS  years.  .     .         , 

The  abolition  of  forced  labour  was  probably  the  salvation  of 
the  enterprise,  for  it  meant  the  introduction  of  mechanical  appli- 
ances and  of  modem  en^^eering  methods.  The  work  was  divided 
into  foi^r  contracts.  The  first  was  for  the  supply  of  250,000  cubic 
metres  of  concrete  blocks  for  the  jetties  of  Port  Said;  the  second, 
for  the  first  60  kilometres  of  the  channel  from  Port  Said,  involved 
the  removal  of  22  million  cubic  metres  of  sand  or  mud;  the  third 
was  for  the  next  length  of  13  kilometres,  which  induded  the 
cutting  through  the  high  ground  at  £1  Gisr;  and  the  fourth  and 
largest  was  for  the  portion  between  Lake  Timsa  and  the  Red  Sea. 
The  contractors  for  this  List  section  were  Paul  Borel  and  Alex- 
andre Levalley,  who  ultimately  became  responsible  also  for  the 
second  or  60  kilometres  contract.  For  the  most  part  the  material' 
was  soft  and  therefore  readily  removed.  At  some  points,  how- 
ever, as  at  Shaluf  and  Serapeum,  rock  was  encountered.  Much 
of  the  channel  was  formed  by  means  of  dredgers.  Through 
X^ke  Menzala,  for  instance,  native  workmen  made  a  shallow 
channel  by  scooping  out  the  soil  with  their  hands  and  throwing  it 
out  on  each  side  to  form  the  banks;  dredgers  were  then  floated 
in  and  completed  the  excavation  to  the  required  depth,  the 
soil  being  delivered  on  the  other  side  of  the  banks  through  long 
spouts.  At  -Serapeum,  a  preliminary  shallow  channel  having  been 
dug  out,  water  was  admitted  from  the  fresh-water  canal,  the  level 
of  which  is  higher  than  that  of  the  ship  canal,  and  the  work  was 
completed  by  dredgers  from  a  level  of  about  20  ft.  above  the  sea. 
At  El  Gisr,  where  the  soil,  composed  largely  of  loose  sand,  rises 
60  ft.  above  the  sea,  the  contractor,  Alphonse  Couvreux,  employed 
an  excavator  of  his  own  design,  which  was  practically  a  bucket- 
dredger  working  in  the  dry.  .  A  long  arm  projecting  downwards 
at  an  angle  from  an  engine  on  the  bank  carried  a  number  of 
buckets,  mounted  on  a  continuous  chain,  which  scooped  up 
the  stufi  at  the  bottom  and  discharged  it.  into  wagons  at  the 

top. 

In  1865  de  Lesscps,  to  show  the  progress  that  had  been  made, 
entertained  over  100  delegates  from  chambers  of  commerce  in 
different  parts  of  the  world,  and  conducted  them  over  the  works. 
In  the  following  year  the  company,  being  in  need  of  money, 
realized  10  million  francs  by  selling  to  the  Egyptian  government 
the  estate  of  EI  Wadi,  which  it  had  purchased  from  Said,  and  it 
also  succeeded  in  arranging  that  the  money  due  to  it  under  the 
award  of  1864  should  be  paid  off  by  1869  instead  of  1879.  Its 
financial  resources  still  being  insufficient,  it  obtained  in  1867 
permission  to  invite  a  loan  of  100  million  francs;  but  though  the 
issue  was  offered  at  a  heavy  discount  it  was  only  fully  taken  up 
after  the  attractions  of  a  lottery  scheme  had  been  added  to  it. 
Two  years  later  the  company  got  30  million  francs  from  the 
Egyptian  government  in  consideration  of  abandoning  certain 
special  rights  and  privileges  that  still  belonged  to  it  and  of  hand- 
ing over  various  hospitals,  workshops,  buildings,  &c.,  which  it 
had  established  on  the  isthmus.  The  government  liquidated  this 
debt,  not  by  a  money  payment,  but  by  agreeing  to  forego  for 
25  years  the  interest  on  the  176,602  shares  it  held  in  the  company, 
which  was  thus  enabled  to  raise  a  loan  to  the  amount  of  the  debt. 
Altogether,  up  to  the  end  of  the  year  (1869)  in  which  the  canal 
was  sufficiently  advanced  to  be  opened  for  traffic,  the  accounts 
o(  the  company  showed  a  total  expenditure  of  432,807,882  francs, 
though  the  International  Technical  Commission  in  1856  had 
estimated  the  cost  at  only  200  millions  for  a  canal  of  larger 
dimensions. 

The  formal  opening  of  the  canal  was  celebrated  in  November 
1869.  On  the  1 6th  there  was  an  inaugural  ceremony  at  Port 
Ssid,  and  next  day  68  vessels  or  various  nationalities,  headed 
by  the  "  Aigle  "  with  the  empress  Eugenie  on  boatd,  began  the 


passage,  reaching  Ismailia  (Lake  Timsa)  the  same  day.  On  tbe 
19th  they  continued  their  journey  to  the  Bitter  Lakes,  and  on  the 
20th  they  arrived  at  Sues.  Immediately  afterwards  regular  traffic 
began.  In  1870  the  canal  was  used  by  nearly  500  vesids,  but 
the  receipts  for  the  first  two  years  of  working  were  conaiderably 
less  than  the  expenses.  The  company  attempted  to  issue  a  loan  of 
20  million  francs  in  187 1,  but  the  response  was  small,  and  it  was 
only  saved  from  bankruptcy  by  a  rapid  increase  in  its  revenues. 

.The  total  length  of  the  navigation  from  Port  Said  to  Sues 
is  xoo  m.  The  canal  was  originally  constructed  to  have  a 
depth  of  8  metres  with  a  bottom  width  of  22  metres,  but  it  soon 
became  evident  that  its  dimensions  must  be  enlarged.  Certain 
improvements  in  the  channel  were  started  in  1876,  but  a  more 
extensive  plan  was  adopted  in  1885  as  the  result  of  the  inquiries 
of  an  international  commission  which  recommended  that  the  depth 
should  be  increased  first  to  8^  metres  and  finally  to  9  metres, 
and  that  the  width  should  be  made  on  the  straight  parts  a 
minimum  of  65  metres  between  Port  Said  and  the  Bitter  Lakes, 
and  of  75  metres  between  the  Bitter  Lakes  and  Suez,  increasing 
on  curves  to  80  metres.  To  pay  for  these  works  a  loan  of  100 
miUion  francs  was  issued.  Tliese  widenings  greatly  improved 
the  facilities  for  ships  travelling  in  opposite  directions  to  pass 
each  other.  In  the  eariy  days  of  the  canal,  except  in  the  Bitter 
Lakes,  vessels  could  pass  each  other  only  at  a  few  crossing 
places  or  gares,  which  had  a  collective  length  of  less  than  a  mile; 
but  owing  to  the  widenings  that  have  been  carried  out,  passing 
b  now  possible  at  any  point  over  the  greater  part  of  the  canal, 
one  vessel  stopping  while  the  other  proceeds  on  her  way.  From 
March  1887  navigation  by  night  was  permitted  to  ships  which 
were  provided  with  electric  search-lights,  and  now  the  great 
majority  avail  themselves  of  this  facility.  By  these  measures 
the  average  time  of  transit,  which  was  about  36  hours  in  1886, 
has  been  reduced  by  half.  The  maximum  speed  permitted  in 
the  canal  itself  is  10  kilometres  an  hour. 

The  dues  which  the  canal  company  was  authorized  to  charge 
by  its  concession  of  1856  were  xo  francs  a  ton.  In  the  first 
instance  they  were  levied  on  the  tonnage  as  shown  by  the 
pap>ers  on  board  each  vessel,  but  from  March  1872  they  were 
charged  on  the  gross  register  tonnage,  computed  according  to 
the  method  of  the  British  Merchant  Shipping  Act  1854.  The 
result  was  that  the  shipowners  had  to  pay  more,  and,  objections 
being  raised,  the.  whole  question  of  the  method  of  charge  was 
submitted  to  an  international  conference  which  met  at  Con- 
stantinople in  1873.  It  fixed  the  dues  at  10  francs  per  net 
register  ton  (English  reckoning)  with  a  surtax  of  4  francs  per 
ton,  which,  however,  was  to  be  reduced  to  3  francs  in  the  case 
of  ships  having  on  board  papers  showing  their  net  tonnage 
calculated  in  the  required  manner.  It  also  decided  that  the 
surtax  should  be  gradually  diminished  as  the  traffic  increased, 
until  in  the  year  after  the  net  tonnage  passing  through  the  canal 
reached  2,600,000  tons  it  should  be  abolished.  De  Lesseps 
protested  against  this  arrangement,  but  on  the  sultan  threaten- 
ing to  enforce  it,  if  necessary  by  armed  intervention,  he  gave 
in  and  brought  the  new  tariff  into  operation  in  April  2874. 
By  an  arrangement  with  the  canal  company,  signed  in  1876, 
the  British  government,  which  in  1875  by  the  purchase  of  the 
khedivc's  shares,  had  become  a  large  shareholder,  undertook 
negotiations  to  secure  that  the  successive  reductions  of  the  tariff 
should  take  effect  on  fixed  dates,  the  sixth  and  last  instalment 
of  50  centimes  being  removed  in  January  1884,  after  which  the 
maximum  rate  was  to  be  10  francs  per  official  net  ton.  ■  But 
before  this  happened  British  shipowners  had  started  a  vigorous 
agitation  against  the  rates,  which  they  alleged  to  be  excessive, 
and  had  even  threatened  to  construct  a  second  canal.  In 
consequence  a  meeting  was  arranged  between  them  and  repre- 
sentativcs  of  the  canal  company  in  London  in  November  1883, 
and  it  was  agreed  that  in  January  2885  the  dues  should  be 
reduced  to  9I  francs  a  ton,  that  subsequently  they  should  be 
lowered  on  a  sliding  scale  as  the  dividend  increased,  and  that 
after  the  dividend  reached  25%  all  the  surplus  profits  should  be 
applied  in  reducing  the  rates  until  they  were  lowered  to  5  francs 
a  ton.    Under  thi%  arrangement  they  were  fixed  at  7}  francs 
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per  ton  at  tbe  hijgmmng  of  1906.  For  ships  in  ballast  reduced 
rates  are  in  force.  For  passengers  the  dues  remain  at  xo  francs 
a  head,  the  figure  at  which  they  were  originally  fixed. 

By  the  concessions  of  1854  and  1856  the  dues  were  to  be  tbe 
same  for  all  nations,  preferential  treatmoit  of  any  kind  bong 
forbidden,  and  the  caxiai  and  its  ports  were  to  be  open  **  comme 
passages  neatres  "  to  every  merchant  ship  without  distinction 
of  nationality.  The  question  of  its  formal  neutralization  by 
international  agreement  was  raised  in  an  acute  form  during 
the  Egyptian  crisis  of  i88i-8a,  and  in  August  of  the  latter  year 
a  few  weeks  before  the  battle  of  Tel-el-Kebir,  navigation  upon  it 
was  suspended  for  four  days  at  the  instance  of  Sir  Garnet 
Wolseley,  who  was  in  command  of  the  British  forces.  At  the 
international  conference  which  was  then  sitting  at  Constanti- 
nople various  proposals  were  put  forward  to  ensure  tlw  use  <^  the 
canal  to  all  nations,  and  ultimately  at  Constantinoi^e  on  the 
39U1  of  October  1888  Great  Britain,  Germany,  Austria,  Spain, 
France,  Italy,  the  Netherlands,  Russia  and  Turkey  signed  the 
Sues  Canal  Convention,  the  purpose  of  which  was  to  ensure 
that  the  canal  should  "  always  be  free  and  open,  in  time  of 
war  as  in  tfme  of  peace,  to  every  vessel  of  commerce  or  of  war, 
without  distinction  of  flag.  "  Great  Britain,  however,  in  signing, 
formulated  a  reservation  tfiat  the  provoions  of  the  convention 
should  only  apply  so  far  as  they  were  compatible  with  the 
actual  situation,  namely  the  "present  transitory  and  excep- 
tional condition  of  Egypt, "  and.so  far  as  they  would  not  fetter 
the  liberty  of  action  of  the  British  government  during  its  occupa- 
tion of  that  country.  But  by  the  AngIf>>French  agreement 
of  the  8th  of  April  1904  Great  Britain  declared  her  adherence 
to  the  stipidatioqs  of  the  convention,  and  agreed  to  their  being 
pot  in  fonce,  etcept  as  regards  a  provision  by  which  the  agents 
in  Egypt  of  the  signatory  Poweis  of  the  convention  were  to  meet 
once  a  year  to  take  note  of  the  due  eicecution  of  the  treaty. 
It  was  by  virtue  of  this  new  agreement  that  the  Russian  war- 
ships proceeding  to  the  East  in  1904-1905  were  enabled  to 
use  the  canal,  although  passi^  was  prohibited  to  Spanish  war- 
ships in  1898  during  the  war  between  Spain  and  the  United 
Sutes. 

VTHhme  et  U  Canal  dc  Sua,  kUtorigue,  Hat  actud,  by  J.  O^arics- 
Roux  (2  vols..  Paris  1901),  contains  reprints  of  various  official 
documents  relating  to  the  canal,  with  plates,  maps  and  a  biblio- 
giaphy  extending  to  1499  entries. 

SUFFOLK,  EARU  AND  DUKES  OF.  These  English  titles 
wcR  borne  in  turn  by  the  families  of  Ufford,  Pole,  Brandon, 
Gney  and  Howaid.  A  certain  holder  of  land  in  Sufi^olk,  named 
John  de  Pe)rton,  had  a  younger  son  Robert,  who  acquired  the 
lordship  of  Ufford  in  that  county  and  was  known  as  Robert 
de  Uffincd.  He  held  an  important  place  in  the  government 
of  Irdaod  mider  Edward  I.  and  died  in  1298;  his  son  Robert 
(X379-1316)  was  created  Baron  Ufford  by  a  writ  of  summons 
to  pariiament  in  1309,  and  increased  his  possessions  by  marriage 
wiUi  Gcely,  daughter  and  heiress  of  Robert  de  Valoines.  This 
Robert  had  several  sons,  one  of  whom  was  Sir  Ralph  de  Ufford 
(d.  1346),  justiciar  of  Ireland,  who  married  Maud,  widow  of 
William  de  Buigh,  earl  of  Ulster,  and  daughter  of  Henry 
nantagenet,  earl  of  Lancaster.  Robert's  eldest  surviving  son, 
another  Robert  {c.  1 298-1369),  was  an  associate  of  the  young 
king  Edward  IIL,  and  was  one  of  the  nobles  who  arrested  Roger 
Mortimer  in  1330^  In  1337  he  was  created  earl  of  Suffolk. 
The  eari  was  empbyed  by  Edward  in.  on  high  military  and 
diplomatic  duties  and  was  present  at  the  battles  of  Crecy  and 
Poitiers.  His  son  William,  the  and  eacL  (c  1339-1382),  held 
iiBportant  appointments  under  Edward  IIL  and  Rkhard  IL 
He  played  a  leading  part  in  the  suppression  <A  the  Peasants' 
Revolt  in  1381,  but  in  the  same  year  he  supported  the  popular 
party  in  parliament  in  the  attack  on  the  misgovemment  of 
Riclurd  H.  Although  twi<:e  married  he  left  no  sons,  and  his 
earidom  became  extinct,  his  extensive  estates  reverUng  to  the 
Crown. 

In  1385  the  earidom  of  Suffolk  and  the  lands  of  the  Uffords 
were  granted  by  Richard  II.  to  his  friend  Michael  Pole  {c,  1330^ 
z^),  a  son  of  Sir  William  atte  Poki  a  baron  of  the  exchequer 


and  a  merchant  (see  Pole  Ynavi).  After  an  active  piAIic 
life  as  the  trusted  adviser  of  Richud  IL  Pole  was  dismissed 
from  his  oflke  of  chancellor,  was  ««"prffrHfd  and  sentenced  to 
death,  but  escaped  to  France,  where  he  died  His  tides  and 
estates  were  forfeited,  but  in  1399  the  earidom  of  Suffolk  and 
most  of  the  estates  were  restored  to  his  son  Mkhad  (c  1361- 
1415)*  Michael,  the  3rd  carl  (i394-X4XS)>  waskHled  at  the  battk 
of  Agincourt,  and  the  earldom  paaaed  to  his  brotlier  William  (1396- 
1450),  who  was  created  eail  .of  Pembroke  in  1443,  marquesa 
of  Suffolk  in  1444,  and  duke  ol  Suffolk  in  1448  (see  Sunouc, 
William  de  L4  Poix,  Duke  or).  The  duke's  son,  John, 
and  duke  of  Suffolk  (1442-1491),  manied  Elisabeth,  daughter 
of  Richard,  duke  of  York,  and  sister  ol  King  Edward  IV., 
by  whom  he  had  six  sons.  The  ddest,  John  {e.  i464-r487), 
was  created  eail  of  Lincoln,  and  was  named  heir  to  the  throne 
by  Richard  IIL  He  was  killed  fighting  against  Henry  VILjit 
the  battle,  of  Stoke,  and  was  attainted.  His  brother  Edmund 
{c.  Z47 2-^1 5x3)  should  have  succeeded  his  Either  in  the  duke-' 
dom  in  1491,  but  he  suzxcndeicd  this  to  Heniy  VIL  in  letum 
for  some  of  the  estates  forfeited  by  the  eail  of  Lincob,  And 
was  known  simply  as  earl  of  Soffolk.  Having  hicuned  the 
displeasure  of  the  king,  be  left  his  own  country  in  150X  and 
souight  help  for  an  invasion  of  England.  Consequently  he  was 
attainted  in  1504  and  was  handed  over  in  1506  to  Henry.  He 
was  kept  in  prison  until  1513,  when  he  was  beheaded  by 
Henry  VIII.  His  brother  Richard  now  called  himself  duke  of 
Suffolk,  and  put  forward  a  claim  to  the  English  crown.  Known 
as  the  "  white  rose,"  he  lived  abroad  until  1525,  when  he  was 
killed  at  the  battle  of  Pavia. 

In  1514  the  title  of  duke  of  Suffolk  was  granted  by  Henry 
VIIL  to  his  friend,  Charles  Brandon  (tee  SurvOLK,  Ckasles 
Beamdon,  Duke  of)  and  it  was  home  suocessiviely  by  his  two 
sons,  Henry  and  Charles,  becoming  extinct  when  Charles  died 
in  July  1551.  In  the  same  year  it  was  revived  in  favour  of 
Henry  Grey,  marquess  of  Dorset,  who  had  married  Frances,  a 
daughter  of  the  first  Brandon  duke.  Grey,  who  became  mar- 
quess  of  Dorset  in  1530,  was  a  prominent  member  of  the  reform- 
ing party  during  the  reign  of  Edward  VI.  He  took  part  in  the 
attempt  to  make  his  daughter,  Jane,  queen  of  England  in  1^53^ 
but  as  be  quickly  made  his  peace  with  Mary  he  was  not  seriously 
punished.  In  1554,  however,  he  took  part  in  the  riang  headed 
by  Sir  Thomas  Wyat;  he  was  captured,  tried  lor  treason  and 
beheaded  in  February  1554,.  when  the  dukedom  agahi  became 
extinct.  In  1603  Thomas  Howard,  Loid  Howaid  de  Walden, 
son  of  Thomas  Howard,  4th  duke  of  Norfolk,  was  created  earl 
of  Suffolk,  and  the  earldom  has  been  held  by  his  descendants 
to  the  present  day  (see  Sunout,  Thomas  Howard,  xst  earl  ol). 

SUFFOLK.  CHARLES  BRANDON,  x8T  Duke  or  («.  1484- 
1545)1  was  the  son  of  William  Brandon,  standard-bearer  of 
Houy  VIL,  who  was  slain  by  Richard  lU.  in  person  on  Bos* 
worth  Field.  Qiarles  Brandon  was  brought  up  at  the  court 
of  Henry  VIL  He  is  described  by  Dugdale  as  "  a  person  comely 
of  stature,  high  of  courage  and  conformity  of  disposition  to 
King  Henry  VUL,"  with  iriiom  he  became  a  great  favourite. 
He  held  a  succession  of  offices  in  the  royal  househokl,  becoming 
master  <^  the  horse  in  15 13,  and  received  many  valuable  grants 
of  huid.  On  the  15th  of  May  15x3  he  was  created  Viscount 
Lisle,  having  entered  into  a  marriage  contract  with  his  ward, 
Elizabeth  Grey,  Viscountess  Lisle  in  her  own  right,  who,  how- 
ever, refused  to  many  him  when  she  came  of  age.  He  dis- 
tinguished himself  at  the  sieges  of  Terouenne  and  Toumai  in 
the  French  rampaign  of  15x3.  One  of  the  agents  of  Maxgaret 
of  Savoy,  governor  of  the  Netherlands,  writing  from  before 
Terouexme,  reminds  her  that  Lord  Lisle  is  a  second  king  and 
advises  her  to  write  him  a  kind  letter.  At  this  time  Henry  VIIL 
was  secretly  urging  Margaret  to  marry  Brandon,  whom  he 
created  duke  of  Suffolk,  though  he  was  careful  to  disclaim 
(March  4, 1514)  any  complicity  in  the  project  to  her  father,  the 
emperor  Maximilian  I.  The  regent  herself  left  a  ctirious  account 
of  the  proceedings  {tetters  and  Papers  of  Henry  VIII.  voL  i. 
4850-4851).  Brandon  took  part  in  the  jousts  which  celebrated 
the  maziiage  of  Mai^  Tudor^  Henry's  sister,  with  Louis  XIL 
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o£  France.  lie  was  accreted  to  negotiate  various  matters 
with  Louis,  and  on  his  death  was  sent  tp  congratulate  the  new 
king  Frands  I.  An  affection  between  Suffolk  and  the  dowager 
queen  Mary  had  subsisted  before  her  marriage,  and  Francb 
roundly  charged  him  with  an  intention  to  marry  her.  Frands, 
perhaps  in  the  hope  of  Queen  Claude's  death,  had  himsdf  been 
one  of  her  suitors  in  the  first  week  of  her  widowhood,  and 
Mary  asserted  that  she  had  given  him  her  confidence  to  avoid 
his  importunities.  Francis  and  Henry  both  professed  a  friendly 
altitude  towards  the  marriage  of  the  lovers,  but  Suffolk  had 
many  political  enemies,  and  Mary  feared  that  she  might  again 
be  sacriSccd  to  politiod  considerations.  The  truth  was  that 
Henry  was  anxious  to  obtain  from  Francis  the  gold  plate  and 
jewels  which  had  been  given  or  promised  to  the  queen  by  Louis 
in  addition  to  the  reimbuisement  of  the  expenses  of  her  marriage 
with  the  king;  and  he  practically  made  his  acquiescence  in 
Suffolk's  suit  dependent  on  his  obtaining  them.  The  pair  cut 
sh<Nrt  the  difficulties  by  a  private  marriage,  which  Suffolk  an- 
nounced to  Wolsey,  who  had  been  their  fast  friend,  on  the  $th 
of  March.  SuffoUc  was  only  saved  from  Henry's  anger  by 
Wolsey,  and  the  pair  eventually  agreed  to  pay  to  Henry  £94,000 
in  yearly  instalments  oi  £xooo,  and  the  whole  of  Mary's  dowry 
from  Louis  of  £300,000,  together  with  her  plate  and  jewels. 
They  were  openly  married  at  Greenwich  <mi  the  13th  of  May. 
The  duke  had  been  twice  married  already,  to  Margaret  Mortimer 
and  to  Anne  Browne,  to  whom  he  had  been  betrothed  before 
his  marriage  with  Margaret  Mortimer.  Anne  Browne  died  in 
1511,  but  Margaret  Mortimer,  from  whom  he  had  obtdncd  a 
divorce  on  the  ground  of  consanguinity,  was  still  living.  He 
secured  in  152S  a  bull  from  Pope  Clement  II.  assuring  the 
legitimacy  of  his  marriage  with  Mary  Tudor,  and  of  the  daughters 
of  Anne  Browne,  one  of  whom,  Anne,  was  sent  to  the  court  of 
Margaret  of  Savoy.  After  his  marriage  with  Mary,  Suffolk 
Ihred  for  some  years  in  retirement,  but  he  was  present  at  the 
Field  of  the  Cloth  of  Gold  in  15S0,  and  in  1523  he  was  sent  to 
Calais  to  command  the  Eni^h  troops,  there.  He  invaded 
France  in  company  with  Count  de  Buren,  who  was  at  the  head 
of  the  Flemish  troops,  and  laid  waste  the  north  of  France,  but 
disbanded  his  troops  at  the  approach  of  winter.  Suffdk  was 
entirely  in  favour  of  Henry's  divorce  from  Catherine  of  Aragon, 
and  in  spite  of  his  obligations  to  Wdaey  be  did  not  scruple  to 
attack  him  when  his  fall  was  inucinent.  The  cardinal,  who 
was  acquainted  with  Suffolk's  private  history,  renundcd  him  of 
his  ingratitude: "  If  I,  simple  cardinal,  had  not  been,  you  should 
have  had  at  this  present  nd  head  upon  your  shoulders  wherein 
you  should  have  had  a  tongue  to  make  any  such  report  in  despite 
of  us. "  After  Wobe/s  disgrace  Suffolk's  influence  increased 
daily.  He  was  sent  with  the  duke  of  Norfolk  to  demand  the 
great  seal  from  Wolsey;  the  same  noblemen  conveyed  the  news 
of  Anne  Boleyn's  marriage  to  Queen  Catherine,  and  Suffolk 
acted  as  high  steward  at  the  new  queen's  Goronati<Mi.  He  was  one 
of  the  commissioners  appointed  by  Henry  to  dismiss  Catherine's 
household,  a  task  which  he  found  distasteful.  He  supported 
Henry's  ecclesiastical  policy,  receiving  a  large  share  of  the 
plunder  after  the  suppression  of  the  monasteries.  In  1544  he 
was  for  the  second  time  in  command  of  an  English  army  for 
the  invasion  of  France.  He  died  at  Guildford  on  the  34th  of 
August  in  the  following  year. 

After  the  death  of  Mary  Tudor  on  the  24th  of  June  1533  he 
bad  married  in  iS34  his  ward  Catherine  (1520-1580),  Baroness 
Wilk>ttghby  de  Eresby  in  her  own  right,  then  a  giri  of  fifteen. 
His  daughters  by  his  marriage  with  Anne  Browne  were  Anne, 
who  married  6rstly  Edward  Grey,  Lord  Powys,  and,  after  the 
dissolution  of  this  union,  Randal  Harworth;  and  Mary  (b.  1510)1 
who  married  Thomas  Stanley,  Lord  Monteagle.  By  Mary 
Tudor  he  had  Henry  eari  of  Lincoln  (1516-1634);  Frances,  who 
married  Henry  Grey,  marquess  of  Dorset,  and  became  the 
mother  of  Lady  Jane  Grey;  and  Eleanor,  who  married  Henry 
Clifford,  second  earl  of  Cumberland.  By  Katherine  Willoughby 
he  had  two  sons  who  showed  great  promise,  Henry  (1535-1551) 
and  Charles  {c.  1537-1551),  dukes  of  Suffolk.  They  died  of  the 
sweating  sickness  within  an  hour  oi  one  a&other.   Their  tutor, 


Sir  Thomas  Wilson,  compiled  a  memoir  of  them.  Vita  ei  0bihu 
duarum  fralrum  SuJfoUensium  (1551). 

There  is  abundant  material  for  the  history  of  Suffolk's  career  in 
the  Lellers  and  Papers  of  Ihnry  VllL  (ed.  Brewer  in  the  RolU 
Series).  Sec  also  Dugdale,  Baronage  of  England  (vol.  ii.  1676); 
and  G.  E.  C.,^  Complete  Peeraie.  An  account  of  his  matrimonial 
adventures  is  in  the  historical  appendix  to  a  novel  by  E.  S.  Holt 
entitled  The  Harvest  of  Yesterday. 

SUFFOLK,  THOMAS  HOWARD,  ist  Easl  or  (156X-1626), 
second  son  of  Thomas  Howard,  4th  duke  of  N<Mrfolk,  was  bom 
on  the  24th  of  August  1561.  He  behaved  very  gallantly  during 
the  attack  on  the  Spanish  armada  and  afterwards  took  part  in 
other  naval  expeditions,  becoming  an  admiral  in  1599.  Created 
Baron  Howard  de  Walden  in  1597  ard  eari  of  Suffolk  in  July 
1603,  he  was  lord  chamberlain  of  the  royai  household  from  1603 
to  1614  and  lord  high  treasurer  from  1614  to  x6i8,  when  he  was 
deprived  of  his  office  on  a  charge  of  misappropriating  money. 
He  was  tried  in  the  Star-chamber  and  was  sentenced  to  pay  a 
heavy  fine.  Suffolk's  second  wife  was  Catherine  (d.  1633), 
widow  of  the  Hon.  Richard  Rich,  a  woman  whose  avarice  was 
partly  responsible  for  her  husband's  downfall  She  shared  his 
trial  and  was  certainly  guilty  of  taking  bribes  from  Spain.  One 
of  his  three  daughters  was  the  notorious  Frances  Howard, 
who,  after  obtaining  a  divorce  from  her  first  husband,  Robert 
Devereux,  earl  of  Essex,  married  Robert  Carr,earlof  Somerset, 
and  instigated  the  poisoning  of  Sir  Thomas  Overbury.  The  earl 
died  on  the  aSth  of  May  1626.  He  built  a  magnificent  residence 
at  Audley  End,  Essex,  which  is  said  to  have  cost  £200,000.  One 
of  Suffolk's  seven  sons  was  Sir  Robert  Howard  (1585-1653),  who 
inherited  Clun  Castle,  Shro{»hire,  on  the  death  of  his  brother. 
Sir  Charles  Howard,  in  1622.  He  was  twice  imprisoned  on 
account  of  his  illicit  relations  with  Frances,  Viscountess  Purbeck 
(d.  Z645),  a  daughter  of  Sir  Edward  Coke,  and  after  sitting  in 
six  parliaments  was  expelled  from  the  House  of  Commons  for 
executing  the  king's  commission  of  array  in  1642.  He  died  on 
the  22nd  of  April  1653.  Another  of  Suffolk's  sons,  Edward 
(d.  1675),  w<^  created  baron  Howard  of  Escrick  in  1628.  He  was 
one  of  the  twelve  peers  who  signed  the  petition  on  grievances, 
which  he  presented  to  Charles  I.  at  York  in  1640,  and  after  the 
abolition  of  the  House  of  Lords  in  1649  he  sat  in  the  House  of 
Commons  as  member  for  Carlisle,  being  also  a  member  of  the 
council  of  state.  In  1651  he  was  expeUed  from  pariiament  for 
taking  bribes  and  he  died  on  the  94th  of  April  1675.  His  second 
son,  William,  3rd  lord  Howard  of  Escridi  {c  1626-1694),  was 
a  member  of  the  republican  party  during  the  Commonwealth; 
later  he  associated  himself  with  the  <qq[>ooents  of  the  arbitrary 
rule  of  Charles  II.,  but  turning  informer  he  was  partly  respon- 
sible for  the  conviction  of  Lord  William  Russell  and  of  Algernon 
Sydney  in  1683.  On  the  death  of  William's  son,  Charles,  the 
4th  lord,  in  171 5  the  barony  of  Howard  of  Escrick  became 
extinct. 

Suffolk's  eldest  son,  Treopuilus,  2nd  earl  of  Suffolk  (1584- 
1640),  was  captain  of  the  band  of  gentlemen  pensioners  under 
James  L  and  Charles  L,  and  succeeded  to  the  earldom  in  May 
1626,  obtaining  about  the  same  time  some  of  the  numerous 
offices  which  had  been  held  by  his  father,  including  the  lord* 
lieutenancy  of  the  counties  of  Suffolk,  Cambridge  and  Dorset. 
He  died  on  the  3rd  of  June  1640,  when  bis  eldest  son  James 
(1619-1689)  became  3rd  earl.  This  nobleman,  who  acted  as 
earl  marshal  of  England  at  the  coronation  of  Charles  II.,  died 
in  January  1689  when  his  barony  of  Howard  de  Walden  fell 
into  abeyance  between  his  two  daughters.^  His  earidom, 
however,  passed  to  his  brother  George  <c.  1625-1691),  who 

*  Having  thus  fallen  into  abeyance  in  1689  the  barony  of  Howard 
de  Walden  was  revived  in  1784  in  favour  of  John  Griffin  Griffin, 
afterwards  Loid  Braybrooke,  on  whose  death  in  May  1797  it  fell 


in  July  1803  it  passed  to  Charles  Augustus  Ellis  (1799-1868),  a 
ctandson  of  the  bishop's  elder  son,  John  Auirustus,  Lord  Hervey 
UTS 7-' 796), who  had  predeceased  his  father,  it  was  thus  separated 
irom  the  marquessate  of  Bristol,  which  passed  to  the  bishop's  only 
surviving  son.  and  it  has  since  been  held  by  the  family  of  Euis. 
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became  4th  eaxl  of  Suffolk.  George's  nephew,  Henry,  the  6th 
earl  (c.  1670-17 18),  who  was  president  of  the  board  of  trade 
from  171S  to  1718,  left  an  only  son,  Charles  William  (1603- 
1723),  who  was  succeeded  in  turn  by  his  two  uncles,  the  younger 
of  them,  Charles  (1675*1733)  becoming  9th  earl  on  the  death 
of  his  brother  Edward  in  June  1731.  This  earl  was  the  husband 
of  Henrietta  countess  of  Suffolk  (4.  1681-1767),  the  mistress  of 
Geofge  IL,  who  waa  a  daughter  of  Sir  Henry  Hobart,  bart., 
of  BlicUing,  Norfolk.  When  still  the  Hon.  Charles  Howard, 
he  and  his  wife  made  the  acquaintance  of  die  future  king  in 
Hanover;  after  the  accession  of  George  L  to  the  English  tlmMie 
in  r 7 14  both  husband  and  wife  obtained  posts  in  the  household 
of  the  prince  of  Wales,  who,  when  he  became  king  as  George  II., 
publicly  acknowledged  Mrs  Howard  as  his  mistress.  She  was 
formally  separated  from  her  husband  before  1731  when  she 
became  ooontess  of  Suffolk.  The  earl  died  on  the  28th  of  Sep* 
tember  1733,  but  the  countess,  having  retired  from  court  and 
married  the  Hon.  George  Berkeley  (d.  1746),  lived  until  the 
s6lh  of  July  X767.  Among  Lady  Suffolk's  friends  were  the 
poets  Pope  and  Gay  and  Charies  Mordaunt  (earl  of  Peterborough). 
1  A  collection  of  LMtn  f»  and  from  Hennetta  Qmntess  tf  SuffUkf 
W  ter  S9CIMA  Hxtsband,  tie  Hon,  George  Berkeley,  was  edited  by 
J.  W.  Crokcr  (1824). 

The  9th  eari's  only  son  Henry,  the  xoth  earl  (1706-1745), 
died  wiUiottt  sons  in  April  1745,  when  his  estate  at  Audley  End 
passed  to  the  descendants  of  the  3rd  earl,  being  inherited  in 
1762  by  John  Gri&n  Griffin  (171^1797),  afterwards  Lord 
Howard  dc  Walden  and  Lord  Btaybrooke.  As  owners  of  this 
estate  the  earls  of  Suffolk  of  the  Howard  line  had  hitherto  been 
hereditary  visitors  of  Magdalene  College,  C^ambridge,  but  this 
oflke  now  passed  away  from  them.  The  earldom  of  Suffolk 
was  inherited  by  Henry  Bowes  Howard,  4th  cari  of  Berkshire 
(1696-1757),  who  was  the  great-grandson  of  Hiomas  Howard 
(c.  1590-1669),  the  second  son  of  the  xst  earl  of  Suffolk, 
Thomas  having  been  created  earl  of  Berkshire  in  1626.  Since 
1745  the  two  earldoms  have  been  imited,  Henry  Molyneuz 
I^get  Honrsrd  (b.  1877)^1  succeeding  his  father,  Henry  Charles 
(1833-X898),  as  X9th  earl  of  SuffoU^  and  12th  earl  of  Berkshire 
ini898. 

SUFFOLK.  WIUIAM  DB  LA  POLE,  Duke  or  (1396-1450), 
second  son  of  Michael  de  la  Pole,  second  eari  of  Suffolk,  was  bom 
on  the  x6th  of  October  1396.  His  father  died  at  the  siege  of 
Harffeur,  and  his  elder  brother  was  killed  at  Agincourt  on  the 
2sth  of  October  141 5.  Suffolk  served  in  all  the  later  French 
camp»gns  of  the  reign  of  Henry  V.,  and  in  spilt  of  liis  youth  held 
high  command  on  the  marches  of  Normandy  in  1421-22.  In 
1423  he  joined  the  eari  of  Salkbury  in  Champagne,  and  ^ared 
his  victory  at  Cr€vant.  He  fought  under  John,  duke  of  Bedford, 
at  Vemeuil  on  the  17th  of  August  1424,  and  throughout  the 
next  four  years  was  Salisbury's  chief  lieutenant  in  the  direction 
of  the  war.  When  Salisbury  was  killed  before  Orieans  on  the 
3Td  of  November  1428,  Suffolk  succeeded  to  the  command. 
After  the  «ege  was  raised,  Suffolk  was  defeated  and  taken 
prisoner  by  Jeanne  d*Arc  at  Jargeau  on  the  1 2th  of  June  1429. 
He  was  soon  ransomed,  and  during  the  next  two  years  was  again 
ill  command  on  the  Norman  frontier.  He  returned  to  England 
in  November  1431,  after  over  fourteen  years*  continuous  service 
in  the  field. 

Suffolk  had  already  been  employed  on  diplomatic  missions 
by  John  of  Bedford,  and  from  this  time  forward  he  had  an 
important  share  in  the  work  of  administration.  He  attached 
himself  naturally  to  Cardinal  Beaufort,  and  even  thus  early 
seems  to  have  been  striving  for  a  general  peace  But  public 
opinion  in  England  was  not  yet  ripe,  and  the  unsuccessfij  con- 
ference at  Arras,  with  the  consequent  defection  of  Burgundy, 
strengthened  the  war  party.  Nevertheless  the  cardinal^ 
authority  remained  supreme  in  the  council,  and  Suffolk,  as  his 
chief  supporter,  gained  increasing  influence.  The  questfon  of 
Henry  VI.*s  marriage  brought  him  to  the  front.  Humphrey 
erf  Gloucester  favoured  an  Armagnac  alliance.  Suffolk  brought 
about  the  match  with  Margaret  of  Anjou.  Report  already 
represented  Suffolk  as  too  friendly  with  French  leaders  like 
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Charies  of  Orleans,  and  it  was  with  reluctance  that  he  undertook 
the  responsibility  of  an  embassy  to  France.  However,  when  he 
returned  to  England  in  June  1444,  after  negotiating  the  manaMs 
and  a  two  years'  truce,  be  received  a  triumphant  reception.  St 
was  made  a  marquess,  and  in  the  "itumw  gent  again  to  Fnuioe 
to  bring  Margaret  home.  The  French  contrived*  to  find  occasion 
for  extorting  a  promise  to  sumender  all  the  English  possesnoBB 
in  AnJou  and  Maine,  a  concession  that  was  to  prove  fittal  to 
Suffolk  and  his  policy.  Still  lor  the  time  his  suocesfe  waa  cons- 
plete,  and  his  poatlon  as  the  pgannal  friend  of  the  yotmg  king 
and  queen  seemed  secnie.  Humphrey  of  Gloucwter  died  in 
February  1447,  within  a  lew  days  of  his  arrest,  and  six  weeks 
later  Cardinal  Beaufort  died  also.  Suffolk  was  left  without. aa 
obvious  rival,  but  his  difficulties  were  great.  RuxBoor,  thmigh 
without  auffident-xeason»  made  him  responsible  for  Hiiaphiey's 
death,  while  the  peace  and  ifes  consequent  ooncessbas  rmidercd 
him  unpopular.  80  also  did  the  supersession  of  Richard  of  Yosk 
by  EdflMmd  Beaufort,  duke  oC  Sbmeiset,  In  the  French  com^ 
oiand.  Suffolk's  promotion  to  a  dukedom  in  July  1448,  marked 
the  heiglit  of  his  power.  The  difficulties  of  his  podtion  may  have 
led  him  to  give  some  oountemmoe  to  a  treacbecons  attack  on 
Fougtees  during  the  time  of  trace  (March  1449).  The  renewal 
of  the  war  and  the  loss  of  all  Noimandy  were  its  direct  c^nse* 
queooes.  When  parliament  met  in  November  2449,  ^he  op|)0> 
aition  showed  its  strength  by  forcing  the  treasurer,  Affam 
Mdyaevx,  to  resign.  Molyneuz  waa  mturderal  by  the  sailoit 
at  Portsmouth  on  the  9ih  of  January  145a  Suffolk,  lealizing 
that  an  attack  on  hlmadf  waa  inevitable,  boldly  challenged 
his  enemies  in  parliament,  appealing  to  the  long  and  honourabb 
record  of  his  puUic  services.  On  the  7th  of  February  and  again 
on  the  9th  of  March  the  Commam  presented  articles  of  accusa* 
tton  dealing  chiefly  with  alleged  maladmimstiation  and  the  ill 
success  of  the  Ftoick  policy;  there  was  a  charge  of  aiming  at  the 
throne  by  the  betrothal  of  his  son  to  the  little  Margaret  Beaufort, 
but  no  suggestioD  of  guilt  concerning  die  death  of  Glouoester. 
The  articles  were  in  great  part  boselcsB,  if  not  absurd.  Suffolk^ 
in  his  defence  on  the  13th  of  March,  denied  them  as  folse,  untrue 
and  too  horrible  to  speak  more  <rf.  Ultimately,  as  a  sort  of 
compronuse,  the  king  sentenced  him  to  banishment  for  five 
yeat&  Suffolk  left  England  on  the  ist  of  May.  He  was  inters 
cepted  in  the  (Hiannel  by  the. ship  "  Nicholas  of  the  Tower," 
and  next  morning  was  beheaded  in  a  little  boat  alongside. 
The  "  Nicholas  '*  waa  a  royal  ship^  and  Suffolk's  murder  was 
probably  instigated  by  his  political  oi^xments. 

Popular  opinion  at  the  time  judged  Suffolk,  as  a  traitor.  This 
view  waa  accepted  by  Yorkist  chronideza  and  Tudor  historians, 
who  had  no  reason  to  speak  well  of  a  Pole.  Later  legend  made 
him  the  paramour  of  Margaret  of  Anjou.  Though  utterly 
baseless,  the  story  gained  currency  in  thw  Mirraur  Jcr  MagU- 
trateSf  and  was  adopted  in  Shakespeare's  X  Henry  VI. 
(act  m.  sc.  iL).  Suffolk's  best  defence  is  contained  in  the  touching 
letter  of  farewell  to  his  son,  written  on  the  eve  of  his  departure 
iPaston  Letters,  i.  142),  and  in  his  noble  speeches  before  parlia- 
meat  {RoUs  of  Parliament^  v.  176,  182).  Of  the  former  lingard 
said  well  that  it  is  *'  difficult  to  believe  that  the  writer  coxild 
have  been  either  a  false  subject  or  a  bad  man. "  The  policy  of 
peace  which  Suffolk  pursued  was  just  and  wise;  he  foresaw  from 
the  first  the  personal  risk  to  which  its  advocacy  exposed  him. 
This  alone  should  acquit  hun  of  any  base  motive;  his  conduct 
was  "  throughout  open  and  straighliorward  "  (Stubbs).  W}iat- 
ever  his  defects  as  a  statesman,  he  was  a  gallant  soldier,  a  man  of 
culture  and  a  loyal  servant. 

Suffolk's  wife,  Ah'ce,  was  widow  of  Thomas,  earl  of  Salisbury, 
and  granddaughter  of  Geoffrey  CThaiuxr.  By  her  he  had  an 
only  son  John,  second  duke  of  Suffolk. 

BnuocRApnT. — Suffolk  is  necessarily  prominent  in  all  contem- 
poraiy  authorities.  The  most  Important  are  J.  Stevenson's  Wars  ef 
the  EnHish  in  France,  Thomas  Beckington's  Correspondence,  T. 
Wright  s  Politicd  Poem  and  Songs,  ii.  222-2^  (for  the  popubr 
view) — these  three  are  in  the  Rolls  Series;  and  the  Paston  Letters, 
Of  French  writers  £.  de  Monstrelet  and  Jehan  de  Waunn  are  most 
useful  for  his  military  career.  T.  Basin  and  Matthieu  d'Escouchy 
for  his  fall  (all  these  arc  published  by  the  Soci£t6  de  THistoire  de 
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linial  BiiUrt  (ravounblc).  Tkt  PtIOkal  Hiittry  'J  Entlani 
nl.  iv..  btC.  Oman  (nnfivounble),  ud  G.  du  Fmne  de  «.ii- 
ewt-i  mMin  it  Owtei  Vtl.    S«  iIb  H.  A.  Nipier'i  HuUnaU 
yelicti  9l  ^HKM*.  ud  Ewdmt  [1S5B).  (C  L.  K.) 

■UFFOLK.  )ui  cuten  county  of  Eogliod,  bounded  N.  by 
Norfolk.  E.  by  the  North  S(^  S.  by  Eoiei  ud  W.  I 
■hiiB.  The  uia  i>  14^^  '■I-  ■"•  1'l>'  xufocc 
but  ili^tly  undBhiing  la  tbc  uttcmc  no 
HildmhiU,  *  tasU  in*  of  tlie  Fen  dotiic 
TUi  ii  bcvdend  by  &  low  nngi  ol  cbdk  bilU  utaodisg  tiDm 
HavtihiU  DOttliwud*  ilong  the  vntem  bouoduy,  ud  IhcDcc 
t^  Buy  St  Edmondi  to  Thetiord.  Tbc  co&lt-liiK  hu  > 
Icoglli  ol  *bonC  61  lo.,  and  ii  axnparalivcly  regular,  the  bayi 
boBC  Econ^y  >k*liav  ud  the  headUndt  louiided  ud 
only  ilightly  pranuncot.  The  atiuiid  oC  the  DebMi,  Onrd 
ud  Stour,  hoiTEVer,  ire  betweu  10  ud  ii  m.  ia  leDgtb. 
Tbt  ibon  ii  genenUy  kiw  ud  nanhy,  vith  oixiitioiial  day 
ud  aaad  cUQt.  U  include*,  in  the  declivity  on  which  Old 
LoweKoft  itudo,  the  miat  eaateiiy  point  of  Engji^  bnd. 
Likt  tbc  Norfolk  out.  this  ahore  hai  lufleied  greatly  Irora 
inciiniDni  ol  the  tea,  the  demolition  of  the  aDcient  port  d  Dim- 
wich  (jT.)  fonoin*  the  moat  noieworthy  emnple.  The  piio- 
ciptl  aeatide  nsoni  are  LAwstoft,  Southwold.  Aldebnith  and 
Fetinlowe.  The  rivera  Bowing  northward  arc  the  Laril,  In 
the  noith-weat  comer,  which  passes  in  a  north-westeriy  direction 
10  the  Great  Ouse  in  Norfolk;  ihc  Liiile  Ouse  oc  Brandon, 
also  a  tribuury  of  the  Great  Ouse,  flowiog  by  Thetiord  and 
Brandon  ud  [orming  part  ol  the  northern  tMundaty  ol  the 
county;  ud  the  Waveney,  which  rises  in  Norfolk  and  forms 
0*  northern  boundary  ol  Suffolk  Irom  Palgnvc  till  it  falls 
Into  the  DKxith  of  the  Yare  at  Yarmouth.  The  Waveney 
b  navigable  fnm  Bungay,  and  by  means  ol  OultOD  Broad 
also  "-"■"""'■■■'—  with  the  sea  at  Lowestoft.  Tbc  rfven 
flowing  m  a  south-easterly  direction  to  the  North  Sea  are  the 
Blyih;  the  Aide  or  Ore.  which  has  a  course  loc  oearly 
10  m.  parallel  10  tbc  seashore;  the  Deben,  Iium  Debcnham, 
lowing  past  Woodbridge.  up  to  which  it  Is  navigable;  the 
Orwell  or  Gipping,  which  becorat*  navigable  at  Stowmaiket, 
whence  it  flows  past  Needham  Market  and  Ipswich;  and  the 
Stour,  which  forms  nearfy  the  whole  soulbem  boundary  of 
the  coonly,  receiving  the  Brett,  which  flows  past  Lavenham 
and  Hadlcigh;  it  is  navigable  Iron  Sudbuiy.  At  the  xmion 
of  its  eituaiy  with  that  of  tbc  Onrell  ia  the  important  port  of 
Harwich  (in  Essex}.  The  county  has  no  valuable  minerals. 
FUnli  an  wDifced,  as  they  have  beon  from  pre-historic  times; 
■  mnwteiabte  quantity  of  clay  is  railed  and  linu  ud  whiting 
are  lAtBiKd  in  various  diinicls. 

CMgn— TV  principal  wili«>cal  lamutiBiH  an  the  Challi 
and  the  Tenisry  Jepoaiis.    The  lomier  occupies  the  surface,  eacept 

'' red  by  auperficial  driTc.  in  Ibe  central  and  nocth.west 

"'  uniy.  and  it  eiueoda  beoeath  the  Tertisries  in  the 
L  In  theeiiremr  Dorth'WeM  round  Mildenball  Ibe 
-aci  ol  ien  land  inarangeoflowUIblr 


re  covered  b; 


Chalk  be 


. n  Haverhill 

_,  , to  ThMfoid.    The  Chalk  k 

quarried  Hrlpmich.  Bury  S(  Ednuads.  MndeabBHanddiewbefe: 
■I  Brandon  the  chalk  flints  for  Bio^lacks  and  buUding  have  been 
eiptoited  rmni  early  lirne^  The  Tertiary  lonnaliou  include 
TlUnel  sand,  nn  near  Sudbury:  and  Rudinc  Beds  and  London 
Clay  whkh  ntend  Irotn  Sudbuiy  duough  Hadln(h,  Ipnrich,  Wood- 
hfidfeaDd  ibence  beoeath  yoviwcf  deposits  to  tbeeatmne  north-east 
of  loe  county.  Above  the  bccena  FomalitHU  lie  the  Pliocene 
"  Crags."  which  in  the  nonh  overlap  the  Eocene  bouDdaryon  to  the 
chalk.  The  aldcii  ol  the  crag  depodn  is  Iht  Coralline  Cra^  pale 
dndy  and  marly  beds  with  many  foesils;  this  is  best  expos^  wni 
and  north  of  Aldeburgh  and  about  Sudboume  and  Orfotd.  Keating 
upon  the  Coralline  beds,  or  upoa  other  fonnattoM  in  their  absence. 
ii  Ihe  Red  Crag,  a  famUljr  feature  above  the  London  Clay  in  the 
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ro  rhp  unn^r.  nnW  mrrion  of  the  Red  Crag. 
:  ol  east  SuRolE. 
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9  the  top  of  the  London  Clay  and  the  bUc  <i 


the  Crags  is  the  "Suffolk  Boae  Bed  "  «4lh  ahuodui  aammallw 
bones  and  phoaphaEic  nodulei.  Glacial  gravd.  sand  and  chalky 
boulder  clay  are  Katlered  over  much  of  IhecouDiy,  eeoeially  foi 

Itiffer  soils  in  the  weal  and  lj|h[cr  nndy  Hill  in  the  cast;     F 

i  and  HaJcswonh,  and  lata  gravels,  whh 

I  Hoine;  whUc  dM  river-giavdi  -•  "=' 

I  ml  river  valleyi.    The  chalk  at 

I  a  hoiinv  at  Stutton,  revealing 

K  of  the  moH  fertile  countka  in  England. 


id  chalky 
Is.  whh 


the  rivers  and  conaiata  of  a  rich 


■cntially  agricoltufal. 


nlin  Jn  England.  There  li  con- 
micqucfltly  in  modes  of  farming 
Along  the  sea-const  a  nndy  loam  . 
red  in  some  [4u«  with  the  heatb 

tare  led,  intersperaed  with  tracts, 
acegrased.  The  beat  land  adjoins 
laody  kam.  with  patches  of  lighter 
and  taaKC  aou.  in  tne  aouu-wttt  and  the  centre  is  much  hnes 
grain-land  having  moaily  a  clay  subsoil,  but  not  so  tenacious  as  Ibe 
rtay  In  Emei.  In  climate  Suffolk  is  one  of  the  driest  of  the  Eniliih 
countja;  ihna,  the  mean  annual  rainfall  at  Bury  St  EHmunds  is 
rather  lem  thai  14  in.  Towards  Ihe  Dorlh-wesI  Ihe  soil  is  generally 
poiw,  conaiaiing  partly  of  sand  on  chalk,  and  partly  of  peat  and  cfien 
heath.  Some  Tour-Elths  of  the  total  area  of  Ihe  counly  Is  under 
culEJvation.  Barley,  oau  arul  wheal  are  the  most  important  of 
the  grain  crops.  The  breed  of  hones  known  as  SuSolEjrunche* 
is  one  of  the  most  valued  for  agricultural  puipoaea  In  England. 
The  breed  of  cattle  native  to  Ibe  (ounty  is  a  polled  vaiielyj^  Ih* 
iramovemeni  of  wluch  great  pains  have  been  bestowed.  The  dd 
"        "  i>  for  Ibeir  great  milking       ""  '       ' 

dominating.    The  impn 

.,im,Vannautli.ftc.  Man^ ,__ 

from  Ireland,  are  naied  ia  Ihe  winter.  The  aheep  are 
of  Ihe  blackbccd  Improved  Suffolk  breed,  a  cross  betwe 
Norfolk  honied  dieep  and  Soulhdowna.    The  br-"  -' 

Mvatfaclmni  and  Trail. — Tbr  ce 

and  the   moat  Important   manuract— _  .^— „    „ -, 

industry.     They  Include  that  ol  aEnculmral  implemenia,  e^jecially 
a1  Ipsinch.  Bury  Si  Edmunds  and  Stowmarket,  aod  that  of  arti^ia] 
minum  at  Ipawich  and  Stowmarket.  for  which  copmlirn  air  rlui. 
Malting  is  anensivdy  eurisd  on  thRHighout  the  « 
are  chemica]  and  gim<otton  manufactoric'  ~~  ^" 

Kn  Ainta  are  still  made  at  Bnndon.   At  ot 
teous  manufactures  an  carried  on,  biduoing  bilii,  n 
woollen,  and  horsehair  and  coco-nut  matting.    The  pri 
are  LowcMlI.  Southwold.Aldebargh.  WoodfarU^  ai 


conlSnin^'inioN^Jjk.^The'HSTulSrb^MhfrDm'wkli 
serves  Woodbridge.  Sajunundham.  Halesworth.  and  Beccles,  wiih 
bmuchH  Eo  FdiKMowe,  id  FmmlinBham.  lo  Aldeburgh.  and  10 
Lowestoft;  whOe  the  Southwold  LigU  railway  connects  with  that 

Slowmarket  to  Bury  Si  Edmunds  and  westward  into  Cambridge- 
shire, from  Eaex  into  Norfolk  by  Long  Mtlford,  Bury  St  Edmunds 
and  Thetiord,  and  Irom  Long  Mellord  to  Haverhill,  which  b  Ibe 
northern  terminus  of  Ihe  Colne  Valley  railway. 

PefulatianiliAdminiareliim.—Tbr  area  of  the  ancient  county  is 
M».71oacrei.  wilhapofulation  in  1S91  ol3?l,»3Sand  in  1401  of 
^4.193.  Suifolk  comprues  si  hundreds,  and  lor  admlniilialive 
purposes  u  divided  inio  the  counties  of  EaM  Sufl'olk  (557.834  ac  ml 
and  West  Suffolk  (^9}*  acres).  The  following  are  municipal 
borouflhs  and  urban  dnlricts. 

frl^asT  Suffolk.    Municipal  borotigha — Aldeburgh  fpop.  340O. 
Beccles  («S9S),  Eye  (1004).  Ipswich,  a  county  boroufh  end  the 
county    towo    <66,6]Ol.    Lowotdl     (lO.Bsa),    Souihwold    (igoo). 
Urban  district.- Bungay  (an).  Felia.tr>we  and  V  '        '  - 
Malesworth   faasfi),   Eeiston-cum-Siaewell   {Jijo).   ( 
{4044),Sa.mundlam(i«J).Stow™rkel(4l6i),^oo. 

,..  l„ —  ,- "-icipal  boroughs— Bury 

UAaa  districu— Glen 


■nufactories  at  Stonnriiet  sj 


„"«?" 

l6,»5S).  Sudbury   1^ — 

Iadle«h  (U45).  HaveriiUl  (4B61),  Newmaiket  (■ 
sainly  In  ine  ancienr  county  of  Cambiidgev 

Small    market    and    olber    towns   an    numc 
Jiandon.  Clare.  Dcbenham.  Fiamlingham,  ~ 
Needham  Market  and  fMord.    ^ '' 
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t  Gdmimb  hr  tiMt  Salolk.  EU  Suffolk 
mt  Suffolk  lato  toettf  ■■[liml  dtviiiaii*. 
y  St  Edmundit  Ipiwuh»  Sudbury.  Eye, 
U  have  aepumu  connuiiioiiB  of  the  peoce, 
nd  bam  ■[»  aepafate  coufto  of  quarter 
nbar  <d  dvil  patiibe*  la  si9-  llie  aadeat 
teiutlcal  paruba  and  iGrtncth  wholly  or 


Hiritry.— ThccaiuUyofSuflolk(SDdfoU.SalUglc)«M(MOMd 
(rooi  Uh  kuUi  part  of  tbt  kiiipjom  st  EaM  An^  wbkh 
bad  been  letLled  by  the  Anglti  in  tha  tatlec  ball  ^  tba  Stli 

10  bave  been  made  at  Sudbuiy  and  ^liwidi.  Btfon  tha  and 
ol  ibe  Nonnan  dynatty  lUDDgboldi  had  utacB  U  Eyt,  Clan, 
Walton  and  Fcamli^iam.  Probably  the  cMabliihmcat  of 
SuSolk  ai  a  iqianla  lUie  wu  Kaicdy  compkud  bdoR  the' 
Cooqueit,  and  ahhMgh  it  waa  reckoned  ta  dktJact  from  Nor- 
folk in  Ibe  DoaMiday  Survqt  of  loSiitbe-fieol  idmlnlKntloa 
of  Norfolk  atid  SoDidk  landncd  ODder  oaa  ibcrjS  until  IS7S- 
Tbe  boandary  of  the  county  has  undergone  very  little  change, 
tbougta  it>  ana  baa  been  conaideiably  affected  by  coast 
cnnian.  Paitl  of  Coileslon  and  Thetford,  which  formerly 
bckineed  ta  the  ancient  aiunly  of  Suffolk,  an  now  within  Ihc 
admininniive  county  of  Noifirik,  and  other  alight  alterationi 
of  the  adadniatretive  boundary  have  been  niade.  tJndef  the 
Local  Government  Act  ol  iSSE  SuSolk  waa  diviaed  into  the 

At  £nt  the  whole  thin  lay  within  the  dioceia  of  Dunwfch 
which  waa  lounded  (.  631.  In  6j3  aoc*  bisboptic  vueMab- 
liahed  at  *•'"■>■■■"  lo  ecmptiu  the  whole  of  Norfolk  which  had 
formerly  becninchidedbitheMeofDunwich.    ThelalUrcune 

of  Chiiuiauity  In  thit  dlialcl  Suffolk  waa  included  in  the  dioceae 
of  EtDham,  lubse^iuently  removed  from  South  Elmham  to 
Thetford  and  thence  to  Norwich.  IniBjs-iSjSiheardideaainry 
at  Sudbury  mu  tnoiferred  by  the  ecdoiaitlcal  comminoncn 
|a  the  ^y>mf  of  Ely,  Thia  archdeaconry  had  been  separated 
(ram  (beoiigiiul  aichdeacotiry  of  Suffolk  in  in?.  In  1156  the' 
latter  included  thirteen  deaneriea  which  have  ainCA  been  Bub- 
dividtd,  lo  that  at  present  it  contain!  eighteen  deanerlu;  Sod- 
bury  archdeaconry  which  compriied  eight  deaneries  in  Iis6 
DOW  liuhidea  eleven.  Then  wete  alio  three  districts  under 
peculiar  juriidlctlon  of  Canterbury  and  one  Under  that  ol 
Rochester. 

The  ahire-oxut  waa  held  at  Ipewich.  In  i8]i  the  whole 
cosniy  contaiivd  twenty-one  hundrcda  and  three  municipal 
boroughs.  Moat  of  these  hundreds  were  identical  with  tfaoae 
at  the  I>omev]ay  Survey,  but  in  loU  Batiergh  was  rated  aa 
two  hundreds,  Onford,  Ipswich  and  Parham  as  half  hundrtda 
and  Samford  as  s  hundred  and  a  half.  Home  hundred  was 
formoty  kjiovn  as  Siihop'a  hundred  sAd  the  villa  which  were 
included  later  tn  Thredling  hundred  wen  within  Claydan 
hondred  in  10S6.  Two  lai^  ecdesiaitica]  liberties  otended 
ova  mora  than  half  of  the  county;  that  of  St  Edmund  included 
Ibe  bundrada  of  Kiabridge,  Thedwaitry,  Thingoe,  Coriord, 
Lackfard  and  Blackboum  in  which  the  klng'i  wi4t  did  not  run, 
and  St  Aethetreda  of  Ely  claimed  a  similar  privilege  In  the 
hundreds  ol  Carieford,  fohieis,  Flumeagale,  Loet.  Wilfoid  tnd 
Thredling.  Among  others  Vho  had  large  lands  in  the  county 
Hilh  oo-eitendve  juiiadiclion  were  the  lords  of  the  honor  ol 
Clare,  enrls  of  Gloucester  and  Hereford  and  the  lords  ol  the 
honor  oif  Eye.  held  tucctBtvelv  by  the  BIgods,  the  Uffordi  and 
(be  De  U  Poles,  earii  ol  SuSolk.  The  WingGelds,  Bacona  and 
Berveyi  have  been  cb»el|F  connected  with  the  county. 

Sofldk  tuflertd  levoely  from  Danish  incursiona,  and  alter 
IbcTMatyolWedmorebecameapartof  theDanelagh.  In  iin 
the  out  ot  Leiceater  Un^fd  M  Walton  wlih  an  army  ol  Flemings 
and  wM  Joined  by  Hngh  Bigod  agahut  Henry  U.  InijiTsnd 
the  succeeding  years  ■  great  part  of  the  couoty  was  in  arms  lor 
Thomai  ol  Lanostir.  Queen  Isabdia  and  Mortimer  having 
landed  at  Walton  lound  all  the  district  b  tbeit  favour.  In 
i}ja  the  oniDty  ww  raised  to  upftat  the  inypcrters  of  the 


earl  ol  Kent;  and  agiln  ta  ijSr  there  mt  atetfanu  tWng  of  the 
peasantry  chiefly- in  the  ndghbooihood  of  Buy  St  Edmnnda. 
AUbougb  the  connty  was  tor  the  most  part  YoiUst  ft  took  Nttle 
part  la  the  Wan  of  the  Rose*.  In  ijis  the  trttaans  pl  tb* 
south  strongly  reitited  Henry  VUL*!  (breed  lean.  It  «u  item 
Suffolk  that  Haiy  drew  the  army  which  suppotted  bet  daim  u 
the  throne.  In  the  CMI  Wan  the  county  wm  for  the  moM 
part  pediaaentarian,  and  ]oimd  the  Awxiadooirf  the  EaMcn 
Counties  for  defence  against  tha  PapiBla. 

Tbe  eoDnty  was  csniuntly'  i«|ina»aileil  In  parttanent  by  tw« 
kn'gbta  fun  1190,  untU  the  Refomi  BIO  ol  1(31  gave  tsni 
membenio  SoUolk,  at  tbeaaoH  tine  didraachUngtbe  boMOf^ 
of  Dunwfch,  Orford  and  Aldebar^  SaBolk  waa  uily  aaoD^ 
the  nwalpopdaitaof  Englisb  couitles,  dnditlcaa  owbg  to  k* 
Dioiimity  te  the  continent.  FishiDff  Beets  have  left  lu  poMa 
<  bring  back  cod  andjfps  tiom  Icetand  and  htning  and  tna^Mal 
—  '*"  North  Sea.     From  the  istblo  the  i;th  ceotny  ft 


to  iu  dotb-wcavlng  indnauy,  lAlch  waa  at  the  height  of  ft* 
proaperfty  during  the  15th  century.  In  tlie  17th  and  iMi 
centuries  it*  sgtlcullinil  reeouroca  wen  ntHJied  to  provide 
the  npidly-grDwing  metropolis  with  food.  In  the  following' 
century  various  teuile  iodustrie*,  such  s*  the  manulactim  of 
uH-clodi,  cocoa-nut  fibre,  bone-balr  and  dothing  wen  eatab- 
lished;  alk-wcaTBs  vigrued  to  SuflQlk  from  Spitalfields,  and 
early  in  the  igth  century  an  Impotent  ddna  UiMtj  Bouiiabed 
at  Lowestoft 

Anlipiilla.—OI  monaitic  remains  the  moit  Important  are  tb^ 
of  the  £n9(  Benediciiiia  abbey  of  Bury  St  Ednundi.  noticed  under 
that  town;  the  cd1If(i  sI  Clan,  onginaily  a  cdl  to  lb*  abbey 
of  Bee  in  Nonnaody  and  siierwacds  to  St  Peter's  WeMmiaMn', 
convened  Inlo  a  coUemc  of  Kciilar  CAiiani  in  the  reign  of  Henry  VI.. 
icill  iFtaininiF  mu^h  ol  its  ancient  orchitecIUCT,  sod  nasr  used  u  * 

Frian  nonsMery  at  Daawlch. 
.—.*...«*  is  the  u*e  of  Jimforpurpoiea 
..  _  very  elsborate  kind,  cepedalEy  9a  Ibe 
the  towen.  Another  diancteristic  b  the 
infined  to  East  Anglla,  but  arrconifclerably 
--'--- in  Suffolk,  the  principal  boM  (hoM 
gel,  both  good  esamples  of  Nonoan. 


culiarily  of  ibechHrcfa  i 


ie  Decorated  ii  well  TeDmeued.  but 
of  the  chun:hei  an  rerpendlcolar, 

Lhbnrgh  in  the  cut  and  tlbe  eaquisite 
n  the  west  may  be  noted  ai  typial. 
ord.anolhcr  fine  eianiple.  ihould  ba 
remarkable  tady  chapeL  Special 
I  wiodwoik  (aa  at  St  Maiy'i.  Bury 
and  Stonham  Aspall,  Ufford  and 

m  compamtivelv  unimportant,  th* 


in  of  Framljngbun,  with 
1  in  the  6th  century,  but 

xteniivc  lortms  of^Oan 

residence  of  the  cub  of  Clan; 
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I  es  of  domestle  arddtectan  of  the 

I  inbetb.     Hengnvc  HsM  If.  tsw), 

BdiBunds.  Is  a  notewoftbv  eumnla 

uildlng  oMirick  aod  stone,  endoHng 

nlnfilum  Hdl.  a  Tudor  mansion  ol 

1:  :  croaed  1i^  a  diBvbridge.     Wett 

H  I  salehouse  is  fine,  but  the  mannon 

y  and  AtiUtuiliH  tf  Si^M  {'^6~ 
1  ft  tfl^eUfv  and  dirtdory  of  S^ffcik 

I  1  ftmjfcr  (tJJS);  A.  ftge,  Supfll- 

I  j);  Vidiria  OiBily aiaarj;  SnJW*. 

SOmiAOill  (Ued.  Lat.  njfrafanrus  tmSraiaItt,  nne  who 
asista.  from  laStatati,  to  vote  in  favour  of.  to  support) 
1  the  Christian  Church,  (i>  a  dioceun  bisbop  In  hit  re'  " 
0  the  metropolitan;  (1)  an  ai  ' 


so 


SUFFRAGE— SUFFREN  SAINT  TROPEZ 


SUFFRAGE  (Lat.  iuffrapum)^  the  right  or  the  exercise  of  the 
tight  o£  voting  in  political  affairs;  in  a  more  general  senae*  an 
expressioD  of  opinion,  assent  or.  approval;  in  ecclesiastical  use, 
the  short,  intercessory  prayers  in  litanies  spoken  oi  sung  by  the 
people  as  distinguished  from  those  of  the  priest  or  minister^ 
(See  Repbssemtatiom;  Vote  and  Vouno,  and  Reoistsaiion;. 
and,  for  the  Women's  Suffrage  Movement,  Wouen:  |  PotUici^ 
•  £tjA<f.)  The  etymology  of  the  Latin  word  si^ffragium  has  been 
much  discussed.  It  is  usually  rcfcnrcd  to  ntfr-  and  the  root  of 
ffongert,  to  break,  and'  its  original  meaning  must  thus  have  been 
a' piece  of  broken  tile  or  a  potsherd  on  whkh  the  names  or 
initials  of  the  candidates  were  inscribed  and  used  as  a  voting 
taUet  or  tabeUa.  There  is,  however,  no  direct  evidence  that 
this  was  ever  the  practice  in  the  case  of  voting  upon  legislation 
in  the  assembly  (see  .W.  Cotssen,  Ueber  Ausspracke,  ttc^  der 
Lateutisdten  Spraeke^  i.  397,  and  Mbmmsen,  Sdmiscke  G^sekkkUt 
ifi.  4x2  n.  L). 

SUFFREN  SAINT  TROPEZ,  PIERRB  ANDRA  DB  (1729-1788), 
French  admiral,  was  the  third  son  of  th^  marquis  de  Saint 
Trppez,  head  of  a  family  of  nobles  of  Provence  yrhad\  daimed  to 
liave  emigrated  from  Lucca  in  the  X4th  century.  He  was  bom 
in  the  Ch&teau  de  Saint  Canat  in  the  present  department  of  Aiz 
an  the  X7th  of  July  1729.  The  French  navy  and  the  Order  of 
Malta  offered  the  usual  careers  for  the  younger  sons  of  noble 
families  of  the  south  of  France  who  did  not  elect  to  go  into  the 
Church.  The  connexion  between  the  Order  and  the  old  French 
royal  navy  was  dose  Pierre  Andr6  de  Siiffren  was  destined  by 
his  parents  to  belong  to  both.  He  entered  the  dose  and  aristo- 
cratic corps  of  Frendb  naval  officers.as  a  "  garde  de  la  marine  "— r 
cadet  or  midshipman,  in  Octoba  i74St  ui  the  "  Solide, "  one 
of  the  Kne  of  battleships  which4ook  part  in  the  confused  engage- 
ment off  Toulon  in  1744.  He  was  then  in  the  "  Pauline  *'  in 
the  squadron  of  M.  Maicn6mara  on  a  cruise  jn  the  West  Indies. 
In  X746  he  went  through  the  due  D'Anville's  disastrous  expedi- 
tion to  retake  Cape  Breton,  which  was  mined  by  shipwreck  and 
Ip^gue.  Next  year  (1747)  he  was  taken  prisoner  by  Hawke 
in  the  action  with  the  French  convoy  in  the  Bay  of  Biscay. 
His  biographer  Cunat  assures  us  that  he  found  British  arro- 
gance offensive.  When  peace  was  made  in  1748  he  went  to 
Malta  to  perform  the  cruises  with  the  .galleys  of  the  Order 
technically  called  "  caravans,"  a  reminiscence  of  the  days  when 
the  knights  protected  the  pilgrims  going  from  Saint  John  d'Acre 
to  Jerusalem.  In  Suffren's  time  th^  service  rardy  went  beyond 
■a  peaceful  tour  among  the  Greek  i/slands.  During  the  Seven 
Years'  War  he  had  the  unwonted  good  fortune  to  be'  present 
aa  lieutenant  in  the  "  Orpb£e  "  in  the  action  with  Admiral  Byng 
(q.v,),  which,  if  not  properly  speaking  a  victory,  was  at  least  not 
a  defeat  for  the  French,  and  was  followed  by  the  surrender  of 
the  English  garrison  of  Minorca.  But  in  175?  he  was  again 
taken  prisoner,  when  his  ship  the  "  Oc6an  "  was  captured  by 
Boscawen-off  Lagos.  On  the  return  of  peace  in  1763  he  ii^tended 
again  to  do  the  service  in  the  caravans  which  was  required  to 
qualify  him  to  hold  the  high  and  lucrative  posts  of  the  Order. 
He  was,  however,  named  to  the  command  of  the,"  (^m6I£on, " 
a  zebec— a  vessd  of  mixed  square  and  lateen  xlg  peculiar  to  the 
Mediterranean — ^in  which  he  cruised  against  the  pirates  of  Ihe 
Barbary  coast.  Between  1767  and  1771  he  performed  his 
caravans,  and  was  promoted  from  knight  to  commander  of  the 
Order.  From  that  time  till  the  beginning  of  the  War  of  Ammcan 
Independence  he  commanded  vessels  in  the  squadron  of  evolution 
which  the  French  government  had  established  for  the  purpose 
of  giving  practice  to  its  officers.  His  nerve  and  skill  in  handling 
his  ship  were  highly  commended  by  his  chiefs.  In  1778  and  1779 
he  formed  part  of  the  squadron  of  -D'Estaing  (g.v.)  throughout 
its  operations  on  the  coast  of  North  America  and  in  the  West 
Indies.  He  led  the  line  in  the  action  with  Admiral  John  Byron 
off  Grenada,  and  his  ship,  the  "  Fantasque  "  (64),  lost  6a  men. 
His  letters  to  his  admiral  show  that  he  strongly  disapproved  of 
D'Estaing's  half-hearted  methods.  In  1780  he  was  captain  of 
the  "Ztie*^  (74),  in  the  combined  French  and  Spaxush  fleets 
whidi  captured  a  great  English  convoy  in  the  Atlantic.  His 
candour  towards  his  chief  had  done  him  no  harm  in  the 


opinion  of  D'Estdng.  It  Is  said  to  have  been  largely  by  the 
advice  of  this  admiral  that  Suffren  was  chosen  to  command  a 
squadron  of  five  ships  of  the  line  sent  out  to  help  the  Dutch 
who  had  joined  France  and  Spain  to  defend  the  Cape  against 
an  expected  Englsh .  attack,  and  then  to  go  on  to  the  East 
Indies.  He  sailed  from  Brest  on  the  22nd  of  March  on  the 
cruise  which  has  given  him  a  unique  place  among  French 
admirals,  and  puts  him  in  the  front  rank  of  sea  commanders. 
He  ^as  by  nature  even  more  vehement  than  able.  The  dis- 
asters which  had  be&Ulen  the  navy  of  his  country  during  the 
last  two  wars,  and  which,  as  he  knew,  were  due  to  bad  adminis- 
tration and  timid  leadership,  had  fiUed  him  with  a  burning 
desire  to  retrieve  its  h(»iour.  He  was  by  experience  as  well  as 
.by  temperament  impatient  with  the  formal  manoeuvring  of 
his  colleagues,  which  aimed  at  preserving  thdr  own  ships  rather 
than  at  taking  the  English,  and  though  hie  did  not  dream  oi 
restoring  the  French  power  in  India,  he  did  hope  to  gain  some 
such  success  as  wouM  enable  his  country  to  make  an  honourable 
peace.  On  the  i6th  of  April  1781  he  found  the  English  expedi- 
tion on  its  way  to  the  Cape  under  the  command  of  Commodore, 
oo'tnmonly  called  Governor,  George  Johnstone  (1730-1787),  at 
anchor  in  Porto  Praya,  Cape  de  Verd  Islands.  Remembmng 
how  little  respect  Boscawen  had  shown  for  the  neutrality-  of 
Portugal  at  Lagos,  he  attacked  at  once.  .Though  he  was  in* 
differently  supported,  he  inflicted  as  much  injury  as  he  suffered, 
and  proved  to  the  English  that  in  him  they  had  to  deal  with 
an  admiral  of  quite  a  different  type  from  the  Frendimen 
they  had  been  accustomed  to  as  yet.  He  pushed  on  to  the 
Captf  which  he  saved  from  capture  by  Johnstone,  and  then 
made  his  way  to  the  Isle  de  France  (Mauritius),  then  held  by  the 
French.  M4  D'Orves,  his  superior  officer,  died  as  the  United 
squadrons,*  now  deven  sail  of  the  line,  were  on  their  way  to  the 
Bay  of  Bengal.  The  campaign,  which  Suffren  now  conducted 
against  the  English  admiral  Sir  Edward  Hughes  (i720?-i794), 
is  famous  for.  the  number  and  severity  of  the  encounters  between 
them.  Four  actions  took  place  in  1782:  on  the  1 7th  of  February 
r782,  south  of  Madras;  on  the  X2th  of  April  near  Trincomalee;  on 
the  6th  of  July  off  Cuddalore,  after  which  Suffren  seised  upoii 
the  anchorage  of  Trincomalee  compelling  the  small .  British 
garrison  to  surrender;  and  again  near  that  port  on  the  3rd  of 
September.  No  ship  was  lost  by  Sir  Edward  Hughes  in  any  of 
these  actions,  but  none  were  tiJcen  by  him.  Suffren  attacked 
with  unprecedented  vigour  on  every  occasion,  and  if  he  had  not 
been  ill-supported  by  some  of  his  captains  he  would  undoubtedly 
have  gained  a  distinct  victory;  as  it  was,  he  maintained  his 
sq\uidron  withdut  the  hdp  of  a  port  to  refit,  and  provided  him- 
sdf  with  an  anchorage  at  Trincomalee.  His  activity  encouraged 
Hyder  Ali,  who  was  then  at  war  with  the  Company.  He  refused 
to  return  to  the  islands  for  the  purpose  of  escorting  the  troopa 
coming  out  under  oommand  of  Bussy,  maintaining  that  his 
proper  piurpose  was  to  cripple  thesquadron  of  Sir  Edward  Hughea. 
During  the  north-east  monsoon  he  would  not  go  to  the  islands 
but  refitted  in  the  Malay  ports  in  Sumatra,  and  returned  with  the 
south-west  monsoon  in  1783.  Hyder  Ali  was  dead,  but  Tippoo 
Sultan,  his  son,  was  still  at  war  with  the  Company.  Bussy 
arrived  and  landed.  The  operations  on  shore  were  slackly  con- 
ducted by  him,  and  Suffren  was  much  hampered,  but  when  he 
fought  his  last  battle  against  Hughes  (April  so,  1783),  with 
fourteen  ships  to  eighteen  he  forced  the  English  admiral  to  retire 
to  Madras,  leaving  the  army  then  besieging  Cuddalore  in  a  very 
dangerous  position.  The  arrival  of  the  news  that  peace  bad  been 
made  in  Europe  put  a  stop  to  hostilities,  and  Suffren  returned 
to  France.  While  refitting  at  the  Cape  on  his  way  home,  several 
of  the  vessds  also  returning  put  in,  and  the  captains  waited  on 
him.  Suffren  said  in  one  of  his  letters  that  their  praise  gave 
him  more  pleasure  than  any  other  compliment  paid  him.  In 
France  he  was  received  with  enthusiasm,  and  an  additional 
oflke  of  vice-admiral  of  France  was  created  for  him.  He  had 
been  promoted  bailli  in  the  Order  of  l^ialta  during  his  absence. 
His  death  occurred  very  suddenly  on  the  8th  of  December  1788, 
when  be  was  about  to  take  command  of  a  fleet  collected  in  Brest. 
The  offictai  version  of  the  cause  of  death  was  apople]^»  and  at 
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Itemn  flk  very  eorpiilent  maa  ft  sppeaitd  phiisiMe.  But  numy 
years  afterwards  his  body  servant  told  M.  Jal,  the  historio- 
grapher of  the  French  DAvy,  that  he  had  been  killed  in  a  dud 
by  the  panot  de  Mirqxux.  The  cause  ol  the  eaoouutec,  aooord- 
oig  to  the  servant,  was  that  Suffrcn  had  refused  in  very  strong 
£gnguage  to  use  his  influence  to  secure  the  restoration  to  the 
navy  of  two  of  the  prince's  relations  who  had  been  dismissed  for 
misconducL 

Soffran  was  crippled  to  a  large  extent  by  the  want  of  loyal 
and  capable  co-operation  on  the  part  of  his  captains,  and  the 
vehemence  of  his  awn  temperament  sometimes  led  him  to 
disregard  prudence,  yet  he  had  an  indefatigable  energy,  a  wealth 
of  resource,  and  a  thorou^  understanding  of  the  fact — ro 
hfibftuaOy  disregarded  by  French  naval  officers—that  success 
at  sea  is  won  by  defeating  an  enemy  and  not  by  merely  out- 
manceuvring  him;  and  this  made  him  a  most  formidable  enemy. 
The  portraits  of  Suffren  usually  reproduced  are  worthless,  but 
there  is  a  good  engraving  by  Mme  de  Cemd  after  an  original 

by  G£rard. 

The  standard  authority  for  the  life  of  Suffren  is  the  Bistoirt 
du  Bam  de  Suffren  by  Ch.  Cuaat  (1S52).  The  Journal  de  Bord  du 
BatHi  de  Suffren  dans  I'lnde^  edited  by  M.  Mores,  was  published  in 
iSfid.  There  is  an  appreciative  study  in  Captain  Maiian's  Sea 
Power  in  History.  (D,  H.) 

SOFIISM  (tofovaw/),  a  term  used  by  Moslems  to  denote 
any  variety  of  mystidsm,  is  formed  from  the  Arabic  word  $iifl, 
wMdi  was  appHed,  in  the  2nd  century  of  Islam,  to  men  or  women 
who  adopted  an  ascetic  or  quietistic  way  of  life.  There  can  be 
ao  doubt  that  ^fl/)  is  derived  from  f 4/  (wool)  in  reference  to  the 
woollen  garments  often,  though  not  invariably,  worn  by  such 
persons:  the  phrase  lahistt's-fHf  ("  he  dad  hinwdf  in  wool ") 
fi  commonly  used  in  this  sense,  and  the  Persian  word  pashmina>- 
fHfk,  which  means  literally  "  dothed  in  a  woollen  garment,  ** 
is  synonymous  with  ^itft.  Other  etymologies,  such  as  ^afS 
(purity)--a  derivation  widely  accepted  in  the  East — and  <roi^, 
are  open  to  objection  on  linguistic  grounds. 

In  order  to  trace  the  origin  and  history  of  mystidsm  in  Islam 
we  must  go  back  to  Mahomet.    On  one  side  of  his  nature  the 
Prophet  was  an  ascetic  and  in  some  degree  a  mystic.    Not- 
withstanding his  condemnation  of  Christian  monkery   (rak- 
bSniya),  i.e.  of  cdibacy  and  the  solitary  life,  the  example  of  the 
Qanlfs,  with  some  of  whom  he  was  acquainted,  and  the  Christian 
hermits  made  a  deep  impression  on  his  mind  and  led  him  to 
preach  the  eiHcacy  of  ascetic  exercises,  such  as  prayer,  vigils 
and  fasting.     Again,  while  AUah  is  described  in  the  Koran  as 
the  One  God  working  his  arbitrary  will  in  onapproachaMe 
saprenfacy,  other  passages  lay  stress  on  his  all-pervading  pres- 
ence and  intimate  relation  to  his  creatures,  e.^.  "  Wherever  ye 
turn,  there  Is  the  face  of  AJlah  "  (ii.  X09),  "  We  (GodE)  are  nearer 
to  him  (Man)  than  his  neck-veni "  (1.  15).    The  germs  of  mys- 
tidsm latent  in  Islam  from  the  first  were  rapidly  devdoped  by 
the  political,  sodal  and  intellectual  conditions  which  prevailed 
in  the  two  centuries  following  the  Prophet's  death.    Devastat- 
ing dvil  wars,  a  ruthless  military  despotism  caring  only  for 
the  things  of  this  world,  Messianic  hopes  and  presages,  the  luxury 
of  the  upper  dasses,  the  hard  mechanical  piety  of  the  orthodox 
creed,  the  spread  of  rati<Mialism  andireetbougbt,  all  this  induced 
a  revolt  towards  asceticism,  quietism,  spiritual  feeling  and 
emotional  faith.  Thousands,  wearied  and  disgusted  with  worldly 
vanities,  dc\-oted  themsdves  to  God.     The  terrors  of  hell, 
so  vividQy  depicted  in  the  Koran,  awakened  in  them  an  intense 
consdousness  of  sin,  which  drove  them  to  seek  salvation  in 
ascetic  practices.    ^Hffism  was  originally  a  practical  religion, 
not  a  specuktive  system;  it  asose,  as  Junayd  of  Bagdad  says, 
"from  hunger  and  taking  leave  of  the  worid  and  breaking 
familiar  ties  and  renouncing  what  men  deem  good,  not  from, 
disputation."  The  early  ^Qfts  were  dosdy  attached  to  the 
Mahonamedan  church.    It  is  said  that  AbQ  Hftshim  of  Kflfa 
(d.  before  a.i>.  800)  founded  a  monastery  for  ^flfb  at  Kamleh 
in  Palestine,  but  such  fraternities  seem  to  have  been  excepUonaL 
Many  ascetics  of  this  period  used  to  wander  from  place  to  place, 
dther  ak>ne  or  in  small  parties,  sometimes  living  by  alms  and 
sometiancs.by  their^own  labour.    They  tooli  up  lijid  tmpfanised 


certain  Koranic  terms.  Tlrat  dMIr  ipndaif  of  Oed)  cousiitinf 
of  redtatwn  of  the  Koran,  repetition  of  the  Divine  names, 
&C.,  was  regarded  as  superior  to  the  five  canonical  prayers 
incumbent  on  every  Moslem,  and  tawakktd  (trust  in  (jod)  was 
defined  as  renunciation  of  all  personal  Initiative  and  volitfon, 
leaving  one's  sdf  entlrdy  in  God's  hands,  so  that  some  fanatics 
deemed  it  a  breach  of  **  trust "  to  seek  any  means  of  livelihood, 
engage  in  trade,  or  even  take  medidne.  (pietism  soon  passed 
into  mysticism.  The  attainment  of  salvatk>n  ceased  to  be  the 
'  first  object,  and  every  aspiration  was  centred  in  the  inward  life 
of  dying  to  sdf  and  living  in  (k>d.  " O  (jod  I"  said\Ibrfthlm  ibtt 
Adham,  "Thou  knowest  that  the  dght  Paradises  are  little 
beside  the  honour  tidiich  Thou  hast  done  unto  m^  and  beside 
fhy  k>ve,  and  Thy  giving  me  intimacy  with  the  praise  of  Thy 
name,  and  beside  the  peace  of  mind  which  Thou  hast  given  me 
when  r  meditate  on  Thy. majesty."  T\owards  the  end  of  the 
and  century  we  find  the  doctrine  of  mystical  love  set  forth  In  the 
sayings  of  a  fiemale  ascetic,  IUbi*a  of  Basra,  the  first  of  a  long 
Ihie  of  saintly  women  who  have  played  an  important  ztHe  in 
the  history  of  Sfiffism.  Henceforward  the  use  of  symboliod 
expressfons,  bonowed  from  the  vocabulary  of  k>veand  wine^ 
becomes  increasingly  frequent  as  a  means  of  indicating  holy 
mysteries  which  must  not  be  divulged.  This  was  not  an  unneces- 
sary precaution,  for  in  the  course  of  the  3rd  century,  ^QfBsm 
assumed  a  new  character.  Side  by  sidetritH  the  quietistic  and 
devotional  mystidsiAi  of  the  eeily  period  there  now  sprang  up 
a  speculative  and  paatfacistfc  movement  which  was  essentially 
anti-Islamic  and  rapidly  came  into  conflict  with  the  orthodox 
utenUL  It  Is  significant  that  the  oldest  representative  of  thds 
tendcncy-^Ma'rftf  of  Bagdad— waS  the  son  of  Christian  parents 
and'  a  Peisian  by  race.  He  defined  ^Qflism  as  a  theomphy; 
his  aim  was  **  to  apprehend  the  Divine  realities."  A  little  later 
AbQ  SttlaimBn  al-Dirtnl  in  Syria  and  Dhul-NOn  in  Egypt 
devdoped  the  doctrine  of  gnosis  (ma*rifat)  through  illuminatioa 
and  ecstasy.  The  step  to  pantheism  was  first  dedsivdy  taken 
by  the  great  Persian  ^Ofl,  AbQ  YaSId  (Bftyezld)  of  Bist&m  (d. 
AJD.  874),  who  introduced  the  doctrine  of  annihilation  {fan^, 
i.e.  the  passing  away  of  individual  consdousness  \r  the  win  of 
God. 

It  is,  no  doubt,  concdvable  tha^  the  evohitkm  of  $Qilisa 
up  to  this  point  might  not  have  been  veiy  diffdrent  even  although 
it  had  "remained  wholly  unaffected  by  influences  outside  of 
Islam.  But,  as  a  matter  of  fact,  such  influences  made  them- 
sdves powerfully  fdt.  Of  these,  Christianity,  Buddh&m  and 
Neoplatonism  are  the  chief.  Christian  influence  had  its  source^ 
not  in  the  Church,  but  In  the  hermits  and  unorthodox  sects, 
especially  perhaps  in  the  Syrian  Euchitcs,  who  magnified  the 
duty  of  constant  prayer,  abandoned  thdr  all  and  wandered  as 
poor  brethren.  $Qfitsm  owed  much  to  the  ideal  of  unworidliness 
which  they  presented.  O>nversations  between  Modem  devotees 
and  Christian  ascetics  are  often  rdated  in  the  andent  $afi 
biographies,  and  many  Biblical  texts  appear  in  the  form  of 
sayings  attributed  to  eminent  ^Qfls  of  early  times,  while  sayings 
ascribed  to  Jesus  as  well  as  Christian  and  Jewish  legends 
occur  in  abundance.  M(M%  than  one  $QiI  doctrine— ihat  of 
tawakkul  may  be  mentioned  in  p8rticular---show  traces  of  Chris- 
tian teaching.  The  monastic  strain  which  insinuated  itsdf 
into  §anism  in  spite  of.  Mahomet's  prohibition  was  derived, 
partially  at  any  rate,  from  Christianity.  Here,  however. 
Buddhistic  influence  may  also  have  been  at  work.  Buddhism 
flourished  in  Balkh,  Ttansoxiana  and  Turkestan  bdore  the 
Mahommedan  conquest,  and  in  later  times  Buddhist  monks 
carried  thdr  religious  practices  and  philosofrfiy  among  the 
Moslems  who  had  settled  in  these  countries.  It  looks  as  though 
the  legend  of  Ibrfthim  ibn  Adhafn,  a  prince  of  Balkh  who  one 
day  suddenly  cast  off  his  royal  robes  and  became  a  wandering 
§ufl^  were  based  on  the  story  of  Buddha.  The  use  of  rosaries* 
the  doctrine  of /end,  which  is  probably  a  form  of  Nirvana,  and 
the  system  of  "  stations"  {maidmdO  on  the  road  thereto,  would 
seem  to  be  Buddhistic  in  thdr  origin.  The  third  great  fordgn 
influence  on  ^Qflism  is  the  Neoplatonic  phflosophy.  Between 
A.O.  800  and  860  the,  tide  of  Greek  learning,  then  at  iU  height. 
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tueuned  into  IsUm  Eidb  tb«  OuiMlui  nonutnic*  of  Syrit, 
(nxn  (be  PcniiD'  Academy  of  JuodtabipDi  in  g^n-jftf. 
uid  Iroin  4hc  $U>iani  id  fjanfii  in  Meacqxiuinu.  Tbew-oJIed 
"  TheoloKjr  of  Ariilotk,"  which  wu  tmuUted  into  Ai^ic  (bout 
A.  d:  840,  is  [uU  of  Nnplatauic  tli»ries,uid  the  mystici]  wriiinsi 
o[  the  puudo-Dionyiiui  iFere  widely  luowa  throughout  mstoii 
A>ii.  It  is  not  mere  anncideoce  that  the  doctiine  ol  GDod* 
wu  fint  woiked  out  in  detail  by  the  Egyptian  $afl,  Dhu  1-Nan 
(d.  AJ).  8jg},  who  is  described  ai  an  alcboniit  and  theurgiit. 
StJliain  OD  its  theosi^iliical  side  wai  laisely  a  product  of  Alei- 
aodiian  speculatioit. 

By  the  end  of  the  jid  century  the  main  line*  at  the  $(lfl 
oXBtidsm  were  already  filed.  It  was  now  fait  hecomlng  an 
orsmited  system,  a  Khaol  for  uiati,  with  ndn  of  diidpUiie  and 
dcvoiioa  which  the  novice  was  booad  to  kan  fmm  his  ipiiitual 
dliectoi,  to  whose  guidance  he  submitted  Idmsdf  abulut^. 
These  direclon  itgarded  themselves  as  being  in  (he  most  intimate 
commuBloa  with  God,  wbo  bestowed  on  l^on  miiaculoua  gif ti' 
IkarimSI).  At  their  head  stood  a  myveiiouB  penonage  called 
the  Quit  (Axis) :  on  tbe  hierarchy  of  lainta  over  which  be  pie- 
sided  the  whole  order  of  the  univene  was  believed  to  dqKod. 
During  the  neii  two  huodied  yean  (jld.  goo-iioo),  varioai 
manualB  ol  theory  sod  pnctice  were  compiled:  the  Kiuh 
el  Luna'  hy  AbH  Nafr  al-S>rr«J,  the  Qu  of^fii  by  AbQ  Tllib 
al-Maklil,  the  Ritila  of  Qushain,  the  Persian  XoiA/  lU-Ui^ti 
by  'AU  ibn  'Uthmln  al-HujwM,  and  the  famous  IhyS  by  GhaiUL 
Inasmuch  as  all  these  works  an  founded  on  the  same  materials, 
vii.,  the  Koran,  the  TradiLioDS  o(  the  Profit  and  the  layings 
of  well-known  $011  teachers,  they  necessarily  have  mudi  in 
common,  although  the  subject  Is  treated  by  each  writer  from  hii 
own  standpoint.  They  all  Expatiate  on  the  discipline  (A  the  lout 
and  describe  the  process  of  puigation  vbicb  it  must  uadergo 
before  entering  on  the  coniemidaiive  life.  The  travellei 
ioumcying  towards  GoA  passes  through  ■  series  of  ascending 
"stations"  {maqimlU):  in  tbe  oldsE  extant  treatise  these  an 
(i)  repentsjice,  (j)  abstinence,  (j)  renunciation,  (4)  poverty, 
(s)  patience,  (6)  tnist  in  Cod,  (7)  acquiescence  in  the  will  of 
God.  After  the  "  stations  "  comes  a  paniUcd  scale  of  "  states  " 
of  spiritual  feeling  (a^mU),  such  as  fear,  hope,  love,  &c,  leading 
vp  to  contemplation  (mialMadai)  and  intuition  bo^M).  It 
only  remained  to  provide  Eoflism  with  a  metapbysiol  basis, 
and  to  reconcile  it  with  orthodox  Islam.  Ilie  double  task  was 
finally  accomplished  by  CbazlU  (,q.r,).  He  made  Islamic 
theology  mystical,  and-unce  his  time  the  revelation  (taiV) 
of  the  mystic  has  taken  its  place  be^dc  tradition  (nagQ'ud 
reason  fo^  as  a  source  and  fundamental  principle  of  (he  faith. 
Protests  have  been  and>a«  still  raised  by  iheologiins,  but  Moslem 
sentiment  will  usually  tolerate  whatever  is  written  b  suSdeotly 
abstmse  philosophical  language  01  ^«kea  in  manifest  ecstasy. 

The  Sofb  do  not  kna  a  net  iriih  deGnite  dogmas.  Like  the 
nwauck  ofdera  oF  CbristeiidDai,  they  comprise  many  shades  ol 
SpiiHoii,  many  fchoda  of  Ilioiighl,  many  din^ent  MndcBdea— Ins 
amtnsm  and  qoietiBa  to  tbe  irildestdtianglncv  gf  pantheism. 
European  stadcota  of  SOIIiBm  an  aptio  ideatify  it  with  the  panlhe- 
isdclypewfakhpRvansInnfda.  This,  allhangh  more  interesting 
ftnd  atinctive  than  aay  otiwrt  thfaavtbattanaeendental  and  vinon. 
Biy  auctsof  SOfHin  Into  undue'raef.  Nevenbclese  sooteaccoiiM 
must  be  giveil  hen  ol  tbe  FetsiaB  theosophy  wbich  hu  latcinaied 
the  BDbleit  minds  of  .that  subtle  nee  sod  has  inq»rcd  the  most 
beautiful  nligiout  poeiiy  in  tbe  worid.  Some  ol  ii>  chatacteiTEtic 
featuns  occur  in  the  dyings  attributed  to  Blyeiid  (d.  .a.d.  874), 
whom  Buddhistic  ideas  unquestioaably  infiueoced.  He  said,  lor 
example.  "I  am  the  winedrinker  and  the  wine  and  the  cup-bearef," 
and  again,  "  I  vent  (roin  God  la  God,  until  thcv  cried  from  me  in 
me.  'O  Tbou  ].'"  The  peculiar  imusry  which  distinguishes  tbe 
poetry  of  IIr  Fenian  SOlis  was  moieluljy  developed  &  a  native 
otKbaraaan,  AbaSa'id  ibn  Abi'l.Khair  (d.  a-d.  iou)  in  his  myitKal 
quairajni  whicb  express  the  relalivn  between  God  and  tbe  soul 
by  glowing  and  [antailic  allegories  oF  eanbly  love,  beauty  and 
intoxication.  KennfonnRi,  the  great  poets  oC  Peisa,  with  few 
eiiceprions.  adopt  this  symbolic 'laiwaa«  either  Krioody  or  as  a 
convenient  mask.  Tbe  majority  an  $iflsi)yprofewon  or  coovinian. 
"  The  real  basis  of  their  poetry."  says  A.  von  Kremer, "  Js  a  loftily 
iocukated  ethical  system,  which  recognizes  in  punly  of  heart, 
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bttt,.  eumt  «nd  ocher.foou  wtn  Identfeit  witb  cane  flngar. 
Tht  sogan  obtained  from  bo&ey  ureft  investigated  by  Lowlta 
and  Froost,  and  the  latter  dadSed  on  three  apecies:  (x)  cane 
iitgajt  (a)  gtaite  Sugar,  and  (3)  fruit  sugar;  tbe  first  baa  the 
lonnula  Ct&^t,  the  others  CcHuOi.  This  list  has  been  con- 
sidenbly  developed  by  the  discovery  of  natural  as  well  as  of 
qmthetic  sugars. 

It  is  eonvduear  to  divide  the  §09(01  into  two  maia  groups: 
nMoosacchsioses  (fomerly  i^vooses)  and  diaeocfaaroses  (formeriy 
sacchaioses).  The  first  term  includes  simple  sugais  oontaining 
two  to  niaa  atoms  of  caxbon,  whkh  are  known  severally  as  bioses, 
triosei,  tetroses,  pentoses,  besoses,  Ac;  whilst  those' of  the  second 
group  have  the  formula  CuHi^  and  are,  characterised  by  yielding 
tiro  nwoosaocharoee  molecules  on  hydredytts.  In  addition  tn- 
saocharoaes  are  known  of  the  formub  CiiHaQit;  these  on  hydrdysis 
yield  one  molecule  of  a  monossocharose  and  one  of  a  di«aocnarose» 
or  three  of  a  monosaocharose.  It  is  found  also  that  some  mom^ 
saccharoses  behave  as  aldehydes  whilst  othen  contain  a  keto  group; 
those  having  the  first  character  are  called  aUosts,  and  the  others 
hetoses.  All  sugare  are-  colourless  solids  or  syrups,  which  char  on 
strane  heating;  they  are  soluble  in  water,  forming  sweet  solufUms 
but  difficnltiy  soluble  in  aloohoL  Thar  solutions  are*  optically 
active,  is,  they  rotate  tha  plane  oT  polariaed  light;  the  amount  of 
the  rotation  being  dependent  upon  the  oonoentration,  tempsmture, 
and,  in  some  cases,  00  the  age  of  the  solution  (cf.  Glucosb).  The 
rotation  serves  for  the  estimation  of  sugar  solutions  (saocharimetry). 
They  are  neutral  to  litmus  and  do  not  combine  with  dilute  aads 
or  bases;  atroqg  bases,  such  as  lime  'and  baryta,  yidd  sacdnrates, 
srfaikt,  uiSder  certain  conditions,  adds  and  add  anhydrides  may 
yield  esters.  Sugars  are  also  liable  to  fermentation.^  Our  knowledge 
of  the  chemical  structure  of  the  monosaocharoses  may  be  regarded 
as  dating  from  i8go,  when  Zincke  suspected  aome  to  be  ketone 
alcohols,  for  it  was  Imown  that  glucose  and  fructose,  for  example, 
yirided  peata^acetatcs,  and  on  reduction  gave  hcxahydric  alcohols, 
vdiich,  when  reduced  by  hydriodic  add.  gave  normal  and  secondary 
hexyUodide.  The  facts  sumested  that  the  six  carbon  atoms 
formed  a  chain,  and  that  a  nydroxy  group  was  attached  to  five 
of  them,  for  it  is  very  rare  for  two  hydroxy  groups  to  be  attached 
to  the  same  carbon  atom.  The  remaining  oxygen  atom  is  aldehydic 
or  kctomc,  for  the  sugare  combine  vnth  hydrocyanic  add,  hydroxy- 
faunittc  and  phenylhytlraxinek  The  correctness  of  this  view  was 
settled  by  Kiliani  in  1885.  He  prepared  the  cyanhydrins  of  glucose 
and  fraotose,  hydrolysed  them  to  the  corresponding  oxy-adds, 
from  whidi  tha  hydroxy  grouoa  were  split  out  by  reduction;  it 
was  found  that  glucose  yiddca  normal  beptylic' acid  and  fructose 
mcthylbutylacctic  add;  hence  giuooae  is  an  aldehyde  alcohol, 
CH^H(CHOH)«CHO.  whilst  fructose  is  a  ketone  alcohol 
CHsOH-  (CHOH).CaCH^H.*  Kfliani  also  showed  that  arabinoie, 
CfHi^V  a  sugar  found  in  cheny  guni,  was  an  aldopeatose,  and  thus 
udkatisd  an  extension  of  the  idea  of  a  "  augar.'* 

Bcf<»e  proceeding  to  the  actual  synthesis  of  the  sugars,  it  is 
advisable  to  discuss  their  decompositions  and  transformations. 

I.  Cyankydrhud — ^The  cyanhydrins  on  hydrolysis  give  mono- 
carboxylic  adds,  which  yidd  lactones;  these  compounds  when 
reduced  1^  sodium  amalgam  in  sulphuric  acid  sdution  yield  a  sugar 
oontaining  one  more  carbon  atom.  This  pennita  the  formation 
of  a  highor  from  a  lower  sugar  (j£.  Fischer) 

CH/>H 
(CHOH)s 

Cho 

Pentose 

a.  OxMief.«-The  oximes  permit  the  reverse  change,  «.«.  the 
passage  from  a  higlwr  to  p.  lower  sugar.  Wohl  forms  the  oxime 
and  converts  it  mto  an  aoetyiated  nitnle  by  means  of  acetic  anhydride 
and  sodium  acetate;  ammonlacal  silver  nitrate  solution  removes 
hydrocyanic  add  and  the  resuhiog  acetate  is  hydrolysed  by  acting 
with  ammonia  to  form  an  amide,  adiich  is  finally  decomposed  with 
sulphuric  add. 
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Rnff  effects  the  same  change  by  oxidlnng  the  sugar  to  the  oxy-acld, 

>  See  FaiaaEMTATiON;  and  for  the  relation  of  this  property  to 
structure  see  SrSBBonoiiBaisii. 

'These  formulae,  however,  reouire  modification  in  accordance 
with  the  views  of  Lowry  and  S.  r.  Asmstrmig,  which  postulate  a 
y  ooddie  structure  (see  Clucosb).  This,  however/ does  not  disturb 
the  tenpr  of  thafouowiuKaignmcdts. 


and  then  further  oxididng  tUs  with  Feotoa's  icagaat,  U.  hydrocos 
peroxide  and  a  trace  of  a  ferrous  salt: 

C«H^4£H.OH)-CHO-»C«H«0«(CHOH)-COkH-4C«H«0«CHO 
Hexose  Add  -»       Pentose.    ' 

fePhtny[hydr(mn0  |>«rftulner.~Fischer  found  that  if  one  mol^ 
of  phenylhydrazine  acted  upon  one  molecule  of  an  aldose  or 
ketose  a  hyorarone  resulted  which  in  most  cases  was  very  soluble 
in  water,  out  if  three  molecules  of  the  hydrazine  reacted  (one  of 
which  is  reduced  to  ammonia  and  aniline)  insoluble  crystalline 
substances  resulted,  termed  osatonest  which  readily  characterized 
the  sugar  from  which  it  was  obtained. 
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On  wanmng  the  oaasone  with  hydrochloric  add  the  phenylhydra- 
zine readues  are  removed  and  an  osone  resulta,  which  on  reduction 
with  zinc  and  acetic  add  giyea  a  ketose. 
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<^:NNHPh.  -♦Co  -»    CO 
CH:NNHPh.             ChO  CH,0H 

Osazone  -♦       Osone  >«       Ketose. 

A  ketose  may  also  be  obtained  by  redudng  the  osazone  with  zinc 
and  acetic  to  an  «sam«m,  which  wuh  nitrous  add  gives  the  ketose: 
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These  reactions  permit  the  transformation  of  an  aldose  into  a 
ketose;  the  reverse  change  can  only  be  brought  about  by  redudng 
the  ketose  to  an  alcohd,  and  oxidizing  this  compound  to  an  aldehyde 
It  is  seen  that  aldoses  and  ketoses  which  differ  stereochemically 
in  only  the  two  final  carbon  atoms  must  yidd  the  same  osazone; 
and  since  d-mannose,  d-i^lucose,  and  <f-fructose  do  form  the  same 
osazone  (d^lucosazone)  differences  either  structural  orstereochemical 
must  be  placed  in  the  two  final  carbon  atoms.* 

It  may  here  be  noticed  that  in  the  sugars  there  are  asymmetric 
carbon  atoms,  and  consequently  optical  isomers  are  to  be  expected. 
Thus  glucose,  containing  four  such  atoms,  can  exist  in  16  forms; 
and  the  realization  of  many  of  these  isomers  by  £.  Fischer  may  be 
regarded  as  one  of  the  most  brilliant  achievements  in  modern  chem- 
istry. The  general  prindplcs  of  stereochemistry  being  discussed 
in  Stereoisomerism  (j.9.),  we  proceed  to  the  synthesis  of  glucose 
and  fructose  and  then  to  the  derivation  of  their  oob^;urations. 

In  1861  Butlerow  obtained  a  sugar-like  substance,  methylenitan, 
by  digesting  trioxymet^ylene,  the  solid  polymer  of  formaldebyde, 
with  fime.  The  work  was  repeated  by  O.  Loew,  who  prepared  in 
188^  a  sweet,  unfermentable  syrup,  which  he  named  tormoe& 
C«Hi^  and,  later,  by  using  oia^nesia  instead  of  time,  he  obtained 
the  fermentable  methoee.  Fischer  showed  that  inethoee  was 
identical  with  the  oracrose  obtained  by  himself  and  Tafd  in  1887 
by  decomposing  acrolein  dibromlde  with  baryta,  and  subsequently 
prepared  oy  ondizsng  glycerin  with  bromine  in  alkaline  solution, 
ancf  treating  the  product  with  dilute  alkali  at  o*.  Glycerin  appeara 
to  yield,  on  mild  oxidation,  an  aldehyde.  CH«0H-CH(0H)-CH0. 
and  a  Ketone.  CHiOH*CO*CH«OH,  and  these  condense  as  shown 
in  the  equation: 

CH,OHCH(PH)CHO+CH,OH.COCH,OH  - 

CH,OH.CH(OH)CHCOH)CHCOH)CO.CH,OH+H,0. 

The  osazone  prepared  from  a-acrose  resembled  most  closely  the 
glucosazone  yielded  by  glucose,  mannose,  and  fructose,  but  it  was 
optically  inactive;  also  the  ketose  which  it  gave  after  treatment 
with  hydrochloric  acid  and  reduction  of  the  osone  was  like  ordinary 
fructose  except  that  it  was  inactive.  It  was  surndsed  that  amcrose 
was  a  mixture  of  dextro  and  laevo  fructose,  a  -suppositioa 
which  was  proved  correct  by  an  indirect  method.  The  starting 
point  was  ordinary  (^roannite  (manmtol),C«Hi^)t,a  naturally  occurv 
ring  hexahydric  alcohol,  which  only  differed  from  a-acntol.  the 
alcohol  obtained  by  redudng  a^acrose,  with  regard  to  optical  activity. 
Mannite  on  oxidation  yields  an  aldoee,  mannose,  QHnOt.  which 

*  To  distinguish  the  isomerides  of  opposite  optical  activity,  it  is 
usual  to  prefix  the  letters  d-  and  ^.  but  these  arc  used  only  to  indicate 
the  genctk:  rdationship,  and  not  the  character  of  the  optical  activity; 
ordinary  fructose,  for  example,  being  represented  as  d-fructose — 
'although  it  exenQises  a  laevorotatory  power— because  it  is  derived 
f lom  d^glucoae. 


eaiul  and  oppbalb  On  mivuic  Ibe  «laeTgiKs  ud  rcducmg 
(d+Q-anaiutolwuobtaiiicd.iikiilkilwitha-u^lDL  A icpiiatiiin 
A  m-^cfott  wu  nude  by  octioE  with  beer  j^eui.  which  dntroycd 
Ibe  flrdinafv  fmctose  ud  left  MructoK  which  «u  iioUlcd  u  iti 

MJdt  by  fttctional  CTyttaHintioii  ol  ibr  Biiychnlne  or  bruciiic  lalu. 
The  uU  ykldkt  00  appropriitc  trcalmc  nt,  d-nunnoKand  d-muiDLLe- 
Slmllariy  the  /  add  v»ldi  the  Ucvo  dorivitivn. 

TIm  iK9tt  itep  wu  to  preptiro  gluc«e.  TJiifl  wu  etleclrd  ld- 
Afcctly.  The  (dntily  of  the  lofnubi  wu)  oKiionn  ol  it-nuniiDK 
and  ^diKDB  khowed  tlat  the  iteircchnnical  diilFrenca  were 
■jtnaml  it  the  carbon  ■ton  Adjacent  Id  the  ■Ldehyde  vroup- 
Fikcher  apptied  a  method  indicated  by  Pasteur  in  conveninc  devtro 
Ints  laevo-tanaric  add:  be  tound  that  both  d-manDonk  and 
i^\ac6aic  addi  (the  latter  ii  yielded  by  (lucate  on  andition)  were 
ouituaUy  CDOvertible  by  heating  with  quinoLlne  (uider  prewure  nt 
140°,  It  wai  then  found  that  Ob  leducini  the  lactone  o(  tbe  add 
'       'd,  acdinary  fucoae  rewlted. 

:  kd  to  Uie  lyothesi  ol  the  dento 
and  fnictoie:  and  tl»ie 


-  l-ofoKMn  ->  ^manno■  ->  t-na 
IJucanonose  <—  «-DlucD-ocIose  ^  a-eliicohepl 

tf^lucohroto.  A  fl-eluco-octoKi 
d-nuHHMff-^  J-nua  nohtplDA— ^  ma 


euih^  bad  ciiide.  &c 


yield d4iidJ^lD9e;andaln by  UJiryde 
Healed  with  alkaUi.  alluline 


and   cry.l>lline    by    Fcnl 


I    by    healing    dihvdr 


TWmh.— The  trioHd  arc  tlie  aldehyde  and  teione  mentioned 
above  ai  oiddallon  pnxlucla  of  riyccrin.  CTyceric  aldehyde, 
CHOHCH(OH)-CH0.  wa.  obtained  pure  by  Wohkm  oridiiine 
acrolein  acctal,  CHrCH(CKV^h,  and  hvdroly&ng.     Although 

nt  k«wetd£^1iavac«me^  CHiOUCOCH^,  wgg Ruined 
by  Piloly  by  condensing  fofmaldehyde  with  nitromethane,  rcduruiR 
to  a  hydrojcylamiuo  compound,  which  ii  ondized  lo  the  oidme  ol 
dihydruxyacetone;  the  ketone  it  U'beialcd  by  oaldaliiHi  with  braroine 


jH-CH0  +  CK^0,->(CH/lH)^NOi->  [CHrf)H)rf:NH  OH 

-^  (CH,OH),C:NOH->(Clirf}H)^0. 
The  bdOM  il  (1m  obtained  when  BeRrand'a  lorAsH  (oltorun  acti 
for    enmple;   eryth'riie   give*  erythruloee. 

rdrffMi.— Four  active  tetrceea  are  pouble, 
obtained  hv  Ruff  and  Wohl  from  the  penloe 
He  from  tiyloie  and  I-erylhrMe 
d  d-  and  f-erythro«e  from  d-  and 
-"■-IB  of  .d-  and  tarabi ' 


d-Eiythmkae 


(he  pdyneriEation  of  alycoUic  aldeli 
of  enrtnritei  a  tetrabydnc  alcohol  fc 
doae  b  a  kcloie  ol  thin  serieL 


l-ribot.  ai 

id  reflaidcd 

Faptnt»e.   d-Aiabino 


SldinB  furfurol  when  boilnl  wilh  hydrochloric 
dulclte.  a  component  of  certain  b1««1.I:-5, 
led  In  Kaweedft  and  chlnovoer.  preaeni  a»  i» 
in  varielice  of  qvina-berk,  aie  meihyt  peniowf. 


iannoae,  lint  prewred  hy 

■a  oa  hydmlywnf  calliilaae 

annoie  ia  obtained  frook 
id  f-Bulose.  prepared  from 

tar  wiui  djluic  Rilphuxic 
(live  ^alactoie  Cfioni  the 
lie  acKl)  wilh  Waat;  and 
alactonicadda  by  pyridine 

ntain>aah.  and  ^ta^ioae. 

bdni  farmed  at  tbeMni* 

alnocica. 

anepcoieclion  of  molecular 

ly  that,  ilnce  the  tenninal 
pfcni  and  four  asymmetric 
oiea  are  pouiblei  and  for 
Id  on  reduction,  and  the 

_, —  _ ^  , — y  oive  on  oiidation,  only 

■tie.  Employini  the  ootalion  in  which  ihg 
lied  venieaily  with  the  aldehyde  group  al  the 
acarbonatom+or— acGonynv  at  the  hydrogen 
IT  right,  IhepoitibteconfiiurationaareJiownLit 
grouping  of  the  formi  J  to  to  with  11  id  i«  i> 


la  whiS!  Il 


I       I       I       h.|»|ii|.4[.5p 
+     +     +     --     + 

+     +     _      _     -    J_^_^^    ~ 
+     -     +     -     +     +     +     --+■ 

+  +  -  jijji _jijt jL jL z 


^4cid  muat  be  1 


•  proceed  10  the  derintion  of  Ih 
in  al  Ihii  an 


thoae  iiirmbeied  s-io  in  the  above 


lituted  would  be  sptlcahy  inactive  and'lhi 


puW   then 


ic^V>otivi>.~  Noa.  6  and 
alu  be  ru\ed  out.     No.  ],  thi     ' 
of  one  of  the  ncdiaric  addi. 
equal  opponle  rotatory  power,    rv  innn  u  m  ma 
ing  between  the  cornEuralion  ol  a  denro-  and  h 

d-mannoie  IsiepreKntedby  "'  ■  — '' — --— 


iwing  account  ia  minly  from  H.  EL  Amuttonf' 

is  the  loth  edition  of  thia  Encyclopaedia r  "*■ 

[nnn  the  projection  of  Heyrr  and  Jaooba 
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If  the  agyiuuielifc  «y«lem  adioiniiig  tbe  COH  group,  which  is  that 
introduced  in  synthesizinflr  the  hexose  from  the  pentose,  be  eliminated* 
the  fonnalae  at  disposal  lor  the  two  pentoses  are 

CH,(OH) COH 

CHi(OH)  + COH. 

When  such  compounds  are  converted  into  correspondtnj^  dibasic 
adds,  COiH.[CH(OH)]s.CC)sH,  the  number  of  asymmetric  carbon 
atoms  becomes  reduced  from  three  to  twp,  as  the  central  carbon 
atom  is  then  no  ionecr  associated  with  four,  but  with  only  three 
different  radicles.  Hence  it  follows  that  the  "  optical  "  formulae 
of  the  acids  derived  from  two  pentoses  ha^ng  the  configuration 
given  above  irUl  be 

CO,H-0-CO,H 
COiH  +  0-CO.H, 

and  that  conseauently  only  oae  of  the  acids  will  l>e  optically  active. 
As  a  matter  of  fact,  only  arabinosc  gives  an  active  product  on  oxida* 

tion:  it  is   therefore  to  be  suppo«d  that  arabinose  is  the 

compound,  and  consequently 

CHifOH) +  C0H-iAgluc08» 

^  CHt(OH)+ COH-^gulose. 

When  xvloae'ts  combined  with  hydrocyanic  acid  and  the  cyanide 
is  hydrmysed,  together  with  />gutonic  acid,  a  second  isomeric  add,' 
/-idonic  add,  is  produced,  which  on  reduction  yields  the  hexaldose 
/-idose.  When  Aoilonic  acid  is  heated  with  pyridine,  it  is  converted 
into  A-idonic  ado,  and  vice  versa;  and  d^lomc  add  may  in  a 
similar  manner  be  converted  into  <j-idonic  add,  from  which  it  is 
poaable  to  prepare  d-idosc*  It  follows  from  the  manner  in  which 
«-idoae  is  produced  that  its  configuration  b  CHf(pH)+— — +COH. 

The  remaining  aldohcxoses  discovered  by  Fischer  are  derived 
fnom  4i-galactoec  from  milk-sugar.  When  oxidized  this  aldohexosc 
is  first  converted  into  the  monobanc  galactonic  add,  and  then  into 
dibaisic  mudc  add;  the  latter  is  optically  inactive,  so  that  jts 
configuration  must  be  one  of  those  given  in  the  sixth  and  seventh 
columns  of  the  table.  On  reduction  it  yields  an  inactive  mixture 
of  galactonic  adds,  some  molecules  being  attacked  at  one  end,  as 
it  were,  and  an  equal  number  of  others  at  the  other.  On  reducinjg 
the  lactone  prepared  from  the  inactive  add  an  inactive  galactose  is 
obtained  from  which  /-galactose  may  be  separated  by  fermentation. 
Lastly,  when  4f-galactonic  add  is  heated  with  pyridine,  it  .is  con- 
verted into  talonic  acid,  which  is  reducible  to  talose,  an  isomeride 
bearing  to  galactose  the  same  relation  that   mannose  bears  to 

ghicose.    It  can  be  shown  that  ^-galactose  is  CHiCOH)  -I h  ~COH, 

and  hence  <i-talose  is  CH,(OH)  -h  -  +  +  COH. 

The  confwuratlons  of  the  pcnta-and  tetra-atdoses  have  been 
determined  by  similar  arguments;  and  those  of  the  ketoses  can  be 
deduced  from  the  aldoses. 

Disaccharoses. 

The  disaccharoses  have  the  formula  CitH^i  and  are  character- 
ized  by  yielding  under  suitable  conditions  two  molecules  of  a'hexose: 
CoHiAi+HiO'CcHi^t-l-CcHnOs.  The  hexoaes  so  obtained 
are  not  necessarily  identical :  thus  cane  sugar  yields  <{-gluoo8c  and 
d-fnictoee  (invert  sunr);  milk  sugjar  and  mclibiose  give  if-glucosc 
and  i(-galactoce.  whilst  maltose  yields  only  glucose.  Chemically 
they  appear  to  be  ether  anhydride  oC  the  hexoses,  the  union  being 
effected  by  the  aldehyde  or  alcohol  groups,  and  in  consequence 
they  are  related  to  the  ethers  of  glucose  and  other  hexoses,  t.e.  to 
the  alkyl  glucosides.  Cane  sugar  has  no  redudng  power  and  does 
not  form  an  hydraxone  or  osazone;  the  other  varieties,  however, 
reduce  Failing's  solution  and  form  hydrazones  and  osazones, 
behaving  as  akloses,  «.e.  as  containing  the  grouo  •CH(OH)'CMO. 
The  relation  of  the  disaccharoses  to  the  a-  ana  ^-glucosides  was 
established  by  E.  F.  Armstrong  {Joum.  Chem.  Soc»t  IQ03, 85.  1305). 
wtio  showed  that  cane  sugar  and  maltose  were  arglucoeid(»,  and 
laffinose  an  a-glucosidc  of  melibiose.  These  and  other  conadera- 
tiona  have  led  to  the  proposal  of  an  aikyton  oxide  formula  for  glucose, 
6at  proposed  by  Tollens;  this  view,  which  has  been  mainly  developed 
bv  Armstrong  and  Fischer,  has  attained  general  acceptance  (see 
Glucose  and  Glucoside).  Fischer  has  proposed  formulae  for 
the  important  disaccharoses,  and  in  conjunction  with  Armstrong 
devised  a  method  for  determining  how  the  molecule  was  built  up, 
by  forming  the  osone  of  the  sugar  and  hydrolysing,  whereupon 
the  hexosooe  obtained  indicates  the  aldose  part  of  the  molecule. 
Lactose  is  thus  found  to  be  gluoosido-galactose  and  melibiose  a 
galactosido-gluoose. 

Several  cusaocharoses  have  been  synthesized.  By  acting  with 
hydrochloric  acid  on  glucose  Fischer  obtained  isomaitose,  a  disac* 
charose  very  similar  to  maltose  but  differing  in  being  amorphous 
and  nnfermentable  by  yeast.  Alstf  Marchlewski  (in  1899)  synthc- 
sized  cane  sugar  from  potassium  fructosate  and  aoetachloro> 
ghicose;  and  after  Fischer  dlsooveied  that  acctochlorohexoses 
readily  resulted  from  the  interaction  of  the  hexosc  penta-aoetatcs 
aiid  liquid  hydragen  chloride,  several  others  have  been  obtained. 

Cane  sugar,  saccharose  or  saccharobtose.  is  the  most  important 
sugar;  its  manufacture  is  treated  below.  When  slowly  crystallized 
it  lorms  taree  monodiaic  prisms  which  are  readily  soluble  in  water 
but  diflcul^  soluble  in  alcohol.  It  melts  at  i6o^  and  on  coding 
to  a  glassy  mass,  which  on  standing  gradually  becomes 


opaque  and  crystalline.  When  heated  to  about  aoo*  it  yields  a 
brown  amorphous  substance,  named  caramel,  used  in  colouring 
liquors,  &c.  Concentrated  sulphuric  acid  gives  a  black  carbon- 
aceous mass;  boiling  nitric  add  oxidizes  it  to  d-saccharic,  tartaric 
and  oxalic  adds;  and  when  heated  to  160*  with  acetic  anhydride 
an  octa-acetyl  ester  is  produced.  Like  glucose  it  gives  saccMrates 
with  lime,  baryta  and  strontia. 

Milk  sugar,  lactose,  lactobtose,  CuHnOu.  found  in  the  milk  of 
mammals,  in  the  amniotic  liquid  of  cows,  and  as  a  pathological 
secretion,  is  prepared  by  evaporating  whey  and  purifying  the 
sugar  which  separates  by  crystallization.  It  forms  hard  white 
rhombic  prisms  (with  IH^),  which  become  anhydrous  at  140* 
and  melt  with  decomposition  at  305*.  It  reduces  ammoniacal 
silver  solutions  in  the  cold,  and  alkaline  copper  solutions  on  boiling. 
Its  aqueous  solution  has  a  faint  sweet  taste,  and  is  dextro-rotatory, 
the  rotation  of  a  fresh  solution  being  about  twice  that  of  an  old  one. 
It  is  difficultly  fermented  by  yeast,  but  readily  by  the  lactic  add 
bacillus.  It  IS  oxidized  by  nitric  add  to  d-saccnaric  and  mndc 
adds;  and  acetic  anhydride  gives  an  octaracetate. 

Mahose,  malt^ugu*.  mahobiose.  dsHaOu,  is  formed,  together 
with  dextrine,  by  the  action  of  malt  diastase  on  starch,,  and  as  an 
intermediate  product  ia  the  decomposition  of  starch  by  sulphuric 
add,  and  of  elycogen  by  ferments.  It  forms  hard  crystalline 
crusts  (with  IH/))  made  up  of  hard  white  needles. 

Less  important  disaccharoses  are:  Trehalose  or  mycose, 
CitHnOii-sHiO.  iound  in  various  fung^,  e.g.  Boletus  edulis,  in  the 
Oriental  Trehala  and  in  ergot  of  rye;  melibiose,  CitHaOii.  formed, 
with  fructose,  on  hydrolysing  the  tnsaccharase  melitoee  (or  rafiiiioae), 
CuHaOirSHsO,  which  occurs  in  Australian  manna  and  in  the 
molasses  of  sugar  manufacture;  touranose,  CuHa^i,  formed  with 
if-glucose  and  galactose  on  hydrolysing  another  trisaccharose, 
mdizttoee.  CitH^r2H|0,  which  occurs  in  Pinus  larix  and  in 
Persian  manna;  and  agavose,  CbHoOii,  found  in  the  stalks  of 
At<*9$  ommctttta,  (X.) 

Sugar  MANurAcraKE 

Sugar-cane  is  a  member  of  the  grass  family,  known  botani- 
cally  as  Saccharum  officinarum,  the  succulent  stems  of  which 
are  the  source  of  cane  sugar.  It  is  a  tall  perennial  grasfr-like 
plant,  giving  off  numerous  erect  stems  6  to  13  ft.  or  more  in 
height  from  a  thick  solid  jointed  root-stock.  The  stems  are 
solid  and  marked  with  numerous  shining,  polished,  yellow^ 
purple  or  striped  joints,  3  in.  or  less  in  length,  and  about  x|  in. 
thick.  They  are  unbianched  and  bear  in  the  upper  portion 
numerous  long  narrow  grass-like  leaves  arranged  in  two  rows; 
the  leaf  ^>rings  from  a  lat;ge  sheath  and  has  a  more  or  less 
spreading  blade  3  ft.  in  length  or  longer,  and  3  in.  or  more  wide. 
The  small  flowers  or  spikelets  are  borne  in  pairs  on  the  ultimate 
branches  of  a  much  branched  feathery  plume4ike  terminal 
grey  inflorescence,  3  ft.  or  more  long.  Production  of  flowers 
is  uncertain  under  cultivation  and  seed  is  fonned  very  rarely. 
The  plant  is  readily  propagated  by  cuttings,  a  piece  of  the 
stem  bearing  buds  at  its  nodes  will  root  rapidly  when  placed 
in  sufficiently  moist  ground.  The  sugar-cane  is  widdy  cul- 
tivated in  the  tropics  and  some  sub-tropical  countries,  but  is 
not  known  as  a  wild  plant.  Its  native  country  is  unknown, 
but  it  probably  originated  in  India  or  some  parts  of  eastern 
tropical  Asia  where  it  has  been  cultivated  from  great  antiquity 
and  whence  its  cultivation  spread  westwards  and  eastwards. 
Alphonse  de  Candollc  {Origin  of  Cultivated  Plants,  p.  158)  points 
out  that  the  epoch  of  its  introduction  into  different  countries 
agrees  T^nth  the  idea  that  its  origin  ^as  in  India,  Cochln-China 
or  the  Malay  Archipelago,  and  regards  it  as  most  probable  that 
its  primitive  range  extended  from  Bengal  to  (Cochin- China. 
The  sugar-cane  was  introduced  by  the  Arabs  in  the  middle 
ages  into  Egypt,  Sicily  and  the  south  of  Spain  where  It 
flourished  until  the  abundance  of  sugar  in  the  colonies  caused 
its  cultivation  to  be  abandoned.  Dom  Enrique,  Infante  of 
Portugal,  sumamed  the  Navigator  (1394-1460)  transported  it 
about  1420,  from  Cyprus  and  Sicily  to  Madeira,  whence  it  was 
taken  to  the  (^naries  in  1503,  and  thence  to  Brazil  and  Hayti 
early  in  the  i6th  century,  whence  it  spread  to  Mexico,  Cuba, 
Guadeloupe  and  Martinique,  and  later  to  Bourbon.  It  was 
introduced  into  Barbadoes  from  Brazil  in  1641,  and  was  dis- 
tributed from  there  to  other  West  Indian  islands.  Though 
cultivated  in  sub-tropical  countries  such  as  Natal  and  the 
Southern  sutes  of  the  Union,  it  is  essentially  tropical  in  its 
requirements  and  socoeeds  best  in  warm  damp  dimaies  such  at 
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CnU,  Briliih  6uiin  md  Bamll,  ind  in  tadb  *diJ  J>v*  Sa 
tbg  (M  World.  The  Dumeroiu  culEivaud  vuictiu  m  db- 
tingiihhed  mainly  by  Ihe  colour  ol  the  intemodea,  vtacthei  ycUoir, 
icd  HI  purple,  or  tltiped,  and  by  the  facial  of  the  culm.  Apart 
iron  the  nigar-cenc  and  Uic  bccl.  which  ire  dealt  with  m  deta.il 
below,  ■  brief  reference  need  only  be  nude  here  to  nuple  >usar. 


UafliSt 


ol  Lp  gi'^w 


rr  tlie  folUge  devclopt, 
w:h'tr^."!'6™K 


.myia  (Sorauu  fioMiifir), 

Pucmx  jynurru,  whKh  u 
ley  u  Itie  north  ii(  Cilcutta, 


w  lu)  (toddy)  bei 
Ine  the  cod  aeaio  . 
off  froA  the  iip(^  ETOvIni 


al  ■op^y  till' 
iddy)  beginfl  ■ 

Cam  Sufr  Vodu/iicJinv.— The  value  of  >ugar<anes  it  > 
givta  plantation  or  central  factory  would  at  first  sight  appear 
-  -  -  -   viry  dir«ily  aa  the  amount  of  aacchaHne  con- 


mull  a  b»is  of  value  or  worth,  si 


and  containing    ill 
Hirar  .     .     .     .   iB-os"/.    I6«'^    U-4>%    'J'6i%    lo-So% 

""ton  .''T  ,^'.  it/ti  .o^  a/io(  7M  6/8 
But  this  is  not  an  accurate  suiemfnt  of  ibe  coitiuiercial  value 
ol  sugar-ciincs— that  is,  of  their  value  for  the  production  of 
sugar  to  the  plautcr  or  tuanuficturel^bccause  a  properly 
equipped  and  balanecd  factory,  capable  of  making  too  tons  of 
sugar  per  day,  for  ico  days*  crop,  from  canes  giving  juice  of 


e  {it.  the  annual  a 


the  (ipcnscs  of  upkeep  (or  the  year  and  of  manufaci 

whether  the  crop  is  good  or  bad,  the  power  of  the  taci 
limited  by  its  power  of  evaporation.  For  example, 

looo  toDS  of  canes  yielding  juice  of  g°  B.,  and  malce 

with  canes  giving  juice  of  6°  B.,  could  not  treat  more 
tons  of  canes  in  J4  hours,  and  would  only  malce  there 

The  folowinj  tabic  may  be  useful  to  plantm  and  cml; 


itoty) 


•^t~\ 


annum,  or  6  . , 

18  per  100  aU  told  al  the  laclofy)— cquImkH 

the  100  vorluDg  days  of  crop  time. 


M%<i(iide>indl>% 
-"--Ihewijhtd 

njinira  ue  takoM  (IiMnD  pee 
•  al  lo/no  toaa  (Ihc  taga  to  com 


. ig  to  be  7S  %  o(  Ibe  «f 

«  power  of  the  factory  hcliif  mtal 


Degree.  Baium*. 

«• 

r* 

8- 

9* 

10* 

crushed   per  day 

MS-6 

9S6-* 

9774 

1000 

lUl'B 

Tom  of  juke  a- 

■sr"^^^ 

7017 

7l7-» 

73J» 

7S0 

767-9 

611 

6n 

fill 

to 

6» 

T9-7 

9S» 

■18 

■4S-9 

6»1 

HJ 

*6-7 

roo 

114-0 

Toul    output    of 

dayj.    Ton. 

63M 

7430 

8670 

11,400 

Total  value  of  all 
ingar.    per    day 

Ub    fiSo^    ei- 
penmperday    . 

tM7.6l- 

CSM,*/- 

£693.  V 

£800 

£9" 

i300 

^ 

ijoo 

£300 

£joo 

Leave,   for   cane. 

cr>»hed 

£■97.  6/- 

tl94.4/- 

£393. 6/- 

£5" 

Real     value      ol 

^M^^°* 

4/H 

y» 

a^ 

,ol- 

I-/I11 

6/B 

7/9i 

8/I01 

__'"/- 

.i/.i 

iugv;  buE  a.  the  jukc  t.  exuactcd  from  the  ane.  by  windniHa, 
and  then  concentrmted  in  open  kettle,  huttd  by  direct  fm,  the 
financial  re.ulla  are  diia0rDU3,dncenHTly  half  the  yield  oblfinable 
from  the  cane,  ia  lo«.  In  ttic  beti  org.niaed  nwon^  cape  wgar 
HrB*Hniiiniirliaa]3i%of  the  weight  ol  the  cane,  irvalcd  i.  obtained 
if  nieh  polarizing  powvr.  although  in  Louinana. 
aiHJ  manufacture  are  alike  moA  carctully  .nd 

n.  add  pometime..  but  leldDm,  a.  much  a.  g%. 

diiiont  of  climate.' which  an  much  Itm  ianunbla 
ir  the  tarnation  ol  nccharine  In  the  canes  than  in  Cuba.  The 
rotection  afforded  to  the  planter,  by  their  government,  bowew-, 
lable.  them  to  punue  the  induHry  with  coDndenUc  profk. 
atwitlutaflding  the  poor  return  (or  their  labour  is  •akable  prodnca. 

iih  hi^  enltivMisn  (be  chk  land,  of  the  Sandwidi  l.kiid.  may 
e  died.  Here  llie  tropkal  he«i  h  lempered  by  cceistimt  trado 
inds.  there  1.  perfect  rmmunity  from  hurricanes,  the  toil  1.  pecuh- 
rly  Hiited  for  cnne^gnivlng.  and  by  the  uie  of  apecallyyTpeiwI 
'rtilizer.  and  an  ample  upply  of  water  at  command  for  miptka 
ie  land  yield,  from  50  to  ^  ton.  of  cane,  per  acre,  from  whicjk 
om  11  10  14%  of  lutar  is  produced.    To  Kcuie  Ihn  marveflou. 


n  why  the  land,  it  Uppa  Bgrpt.  il 
inaged.  riioiild  aot  yield  uabuKbB:h> 
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?tiit  EiUUdan  of  19a*  ■ 

wKb  thnc  roDsi  u  b.  la  (Sun. -,    _  

nful  encine  through  triple  gtaritig  of 


b  tbc  Farii  & 


qwdcd  to  bve,  i 

rnm  ISO  to  900  UHU  ol  cinn  in  14  hw 

b)-  7S  in-  loiK  »ikI  dri™  t^  one  Bigint  throueh  gMriM  of  ;5 
ro  I,  lit  tauiKd  to  uvc  a  urface  vuocity  or  roUtrg  ol  25  ft-  6  in- 
pcr  oiinulc  {or  60%  more  thin  Hut  of  (be  French  mill  desribed 
Abovr).  and  they  ire  efficienUy  cru^ng  900  10  i^oo  lone  of 
cfenei  It  J4  houn,  In  Auitralii.  Deaienn»  Cuta.  Java  and  Pen^ 
dortli  cruiiiit  and  nuccnifuii  (fint  lued  00  >  conuiKiciil  Kate  la 
Denenn  by  the  late  Hon,  William  RoikUJ  have  been  generally 
adoand;  and  in  maay  j^acee.  etpccialLy  in  tbe  Hawaiian  lalaDdi» 

■eto  of  rollen.  in  order  to  extract  eveiythiu  poe^>Ie  of  eiuaction 
by  pmmre)  ii  employed.    In  the  aoutn  of  Spain,  in  tome  favoured 


iTMh  mnlTiier  ai 


prepare  tb 


a^"tb^ 


re  t^emlol  [ndTng^he  £m  m^^  th 


3.  yet  the  follow 
suit  be  brouEhi 


iU  biSd  and 


*^Hw 


[o  the  quantity  al  die 


■r  words,  100  B>  of  the  bcil  criuhed  mc^ 

tb  of  £bre  and  p-jB  th  of  moiatme — that  u,  water 

quality  and  alio  aa 
The  quincky  of  the 
I  in  jLJd^lDf  tha  efli- 


JUM  they  com 


It  with  repud  u 


Far  the  >| 
the  Hjb^diKi 


rhe  percentai 


ol  ibe  oHgiaal  Kithl 


5U 

^.. 

£. 

£. 

S. 

& 

Fn^K^'of  Juice 

•9 

U 

87 

" 

as 

pS^c;ge'o(r|ia^- 

So 

7» 

76 

;; 

,. 

7» 

A.n,"ilipnt't^e. 

M>liimeg>4,In 
p«tfce  .     .     . 

79 

76^ 

7V9 

7"9 

70-6 

«s 

" 

IS-l 

IJJ 

140 

,5-4 

16-s 

Tbe  Sriliih  Guiana  Flanlen*  Aiwciatlon  appoinle 
nliiM  tr.  rrnnff  ta  the  West  India  Commiicion  on  the 

mining  ij%  Kbre  the  folFowiitg  p 


Double  cniihing  wlih  11%  drtutlmi  . 

Triple  cmrting  with  10%  dUutioB  .  , 

Difluiianwilh>s%d;hition      .     .  . 
These  rebjlct  are  equivalent  to 

74-»i>%"^.'"°  "SSemih^ 
7T-*«%         "         „  donWeenaliingw 

ESS    :    :SSi'i.ai 


A  further  Hvtof  et  iuka 

le  cflit  of  evapoatlna  aa  IncieaKd  qiKiikjr 
a  llmh  ma  Impoeed  by  the  fact  that  iraHe 
-'—      Hence  la  the  Uletf  des^na  for  larn 

Hted  bv  ilKlf ,  and  that 
^liTaln  te  mm 


nUti^  mainr  plepten  have  adopted  a 

roll  bearinc*.     T^m  aRiclimniis,  fiiat  irrrented  by 
ward,  and  dHEiibed  in  tbe  fMlid  Situi  FaUnl  Jfuna 

... •imrjy  hydraulic  rami  fitud  into  the  tide  or  top  capa 

of  the  mm,  aad  prttiiaf  againa  thft  aide  or  top  biaaica  m  nch^ 

ept  a  comtanl  pecaiiire  on  ach  at  the  rana    Ad  dbj^ction  to 

ttopcapaiTanHilieDtH.lliat  if  the  volume  or  fred  blar^  enough 

lilt  th*  top  IDD  (nm  the  mie  rail,  it  will  BmulunsDuily  lift  ic 

..jiD  the  mcgaia  nil,  ao  that  the  negua  will  not  be  aa  well  pxeiied 

aa  It  ou|ht  to  be;  and  aa  objcctaoa  ta  tbe  iafe  cap  amngeaiefli 

—  .1 ^  „  ^^1  aa  to  tbe  lop  cap  arrangement  la,  thai  In 

are  fed  1b  at  ooe  end  of  the  rolta  than  at  Ibe  olber. 
poihcd  ODt  farther  at  one  end  than  at  the  otheri 
gay  Ibaa  avoid  a  breakdown  of  tbe  nlli.  It  It  apt, 
bnak  Ibe  eada  ofl  the  teeth  of  the  cnrwn  wlmW 
-  ■  -'  " -■'-  ---  aaMbeii    The  toggl>-j<)4nt 

ik  open  to  the  aeme 

of  eana  juice  by  dHualoa  (a  ptneH  nure  fuUy  dt- 
'  the  head  cl  beetraot  aoear  maoufaclure)  li  adopted 
ilationa  la  Java  and  CoGa,  hi  LonUana  wrinKUK 
ailan  Iilanda,  and  in  one  or  twa  faetorka  tZnitrimL- 
lut  hitherto,  except  under  eaceptional  "-^ 
a  at  Aaka.  In  tbe  Madiaa  PnJdency.  when  th* 

_ ,.  .. . . —  .._  ij,„;j„  nrin).  It 

doubt*  or 


€it  any  aubatantial  advantidre  1 

±  the  latter  ^nraii  pnctjcafly 

caoee  aa  by  drCruwon,  and  the  reaaltinr  m 
ippolntad  bnerr.  tuOcieiit  lud  loTan 


S^ 


■BcuK  the  bncfita  of  the  jmeoa,  lud — that  b,  coal  or 
1  be  pmvUed  for  the  woiilng  on  of  the  crop,  aice'  tha 
IT  dicta  from  the  dlffuatn  are  uaeleB  fee  tua  putpoae; 

fl  true  that  In  aone  plantadona  tbe  opcot  <Alpa  lia^v 

eaoeat  been  utiHied  aa  fuel  by  mixing  tb*«  w,'ih  ■ 
le  iDcdaiara.  wbich  ot' '  "'  ■  —"•*-*  ^-*—  i* 
iTuiTrliBbt  - 


otiacllon  by  diffusion 

nan  occn  olMafaisd  in  Java,  where  thBv  ia  an  abuitdance  d  dear, 
toed  water;  but  in  the  Hawaiiaa  Iilandi.  and  in  Cuba  and  Demenm, 
difhidOD  haa  ben  abandoned  on  levnl  well  mounted  eatatc*  and 
replaced  by  douUe  and  triple  cmriilDa;  and  It  b  sot  likely  to  bt 

by  the  aUfht  incteue  of  lugar  produ- ~    ' 

it  aucceaafuHy  worked  on  two  or  thm  I 
body  of  plantera  arv  ihy  of  uiinr  It,  1 
water,  tbe  MiaaiaBppf  belag  near  al  hai 
JNtKAsfi™.— The  te 


irve  eatatn;'bu1  the  eencral 
Itnough  there  is  no  lack  at 
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Juice  irliidi  holdt  them  la  Mttpenahm  or  folotioii.  The  moment 
the  fttioe  is  expelled  fnmi  the  cells  of  the  canes  chemical  inversion 
commences,  and  the  sooner  it  u  stopped  the  better.  This  is  effected 
by  the  addition  of  lime  to  neutralize  the  free  add.  As  cold  juice 
has  a  i^reater  affinity  for  lime  than  hot  juice,  it  u  best  to  treat  the 
juice  with  lime  when  cold.  This  is  easilv  done  in  liming  or  measurinE 
tanks  of  known  capacity,  into  which  the  juice  is  run  irom  the  ipill. 
The  requisite  amount  of  milk  of  lime  set  up  at  lo*  Beaum^  is  then 
added.  Cteam  of  lime  of  17*  BeaumA  is  sometimes  used,  but  the 
weaker  solution  is  preferable,  since  the  proper  proportion  is  more 
caaly  adjusted.  In  Demerara  and  other  places  the  juice  b  then 
heated  under  pressure  up  to  320*  F.  to  250*  F.  for  a  few  moments, 
on  its  way  to  a  steam  and  juice  separator,  where  the  steam  due  to 
the  superheated  juice  flashes  off,  and  is  either  utilised  for  aiding 
the  steam  supplied  to  the  multiple  effect  evaporators, 
or  for  heating  cold  juice  on  its  way  to  the  main  heater, 
or  it  is  allowed  to  escape  into  the  atmosphere.  The 
bdUng  juke  is  run  down  into  subsiding  tanks,  where  it  oools,  and 
at  the  same  time  the  albumen,  which  has  been  suddenly  coagulated 
by  momentuy  exposure  to  high  temperature,  falls  to  the  bottom 
01  the  tank,  carrying  with  it  the  vegeUble  and  other  matters  which 
were  in  suspension  in  the  juice.  After  reposing  some  time,  the 
dear  juice  is  carefully  decanted  by  means  of  a  pipe  fixed  by  a  swivel 
joint  to  an  outlet  in  the  bottom  of  the  tank,  the  upper  end  of  the 
pipe  being  always  kept  at  the  surface  of  the  liquor  by  a  float  attached 
to  it.  Thus  dear  liquor  alona  is  run  off,  and  the  mud  and  cloudy 
liquor  at  the  bottom  of  the  tank  are  left  undisturbed,  and  discharged 
•eparatdy  as  requited. 

In  Australia  a  continuous  juioe  separator  is  generally  used,  and 
preferred  to  ordinary  eubading  or  filtering  tanks.  It  is  a  cylin- 
drical vessd  about  6  ft.  deep,  fitted  with  a  conical 
bottom  of  about  the  same  dejpth.  Such  a  vessel  is 
conveniently  made  of  a  diameter  which  will  give  the 
cylindrical  portion  sufficient  capacity  to  hold  the  juice 
eipiepsed  from  the  cane-mill  in  one  hour.  The  hot  liquor  is  con- 
ducted downwaids  in  a  continuous  steady  stream  by  a  oemral  pipe 
to  eight  horizontal  branches,  from  whidi  it  issues  into  the  separator 
at  the  level  of  the  junction  of  the  cylindrical  and  conical  portions 
of  the  vessel.  Since  the  specific  gravity  of  hot  liquor  b  less  than 
that  of  cold  liquor  and  nnas  the  specific  ^vity  of  the  scum  and 
partides  of  solid  matter  in  suspension  vanes  so  slightly  with  the 
temperature  that  practically  it  remains  constant,  the  hot  liquor 
rises  to  the  top  of  the  vessel,,  and  the  scums  and  particles  of  solid 
natter  in  suspension  separate  themsdves  from  it  and  fall  to  the 
bottom.  By  the  oiode  of  admisston  the  hot  liquor  at  its  entry  b 
distributed  over  a  large  area  relatively  to  its  volume,  and  wnile 
thb  b  necessarily  effected  with  but  little  disturbance  to  the  contents 
of  the  vessel,  a  very  slow  vdocity  b  ensured  for  the  currem  of 
ascending  juice.  In  a  continuous  separator  of  which  the  cylindrical 
fKHtioh  measures  13  ft.  in  diameter  and  6-  ft.  deep  (a  suitable 
ue  for  treating  a  juice  supply  of  4000  to  4500  gallons  per  hour), 
Che  upward  current  will  have  a  vdodty  of  about  i  inch  per  minute, 
and  it  b  found  that  all  the  impurities  have  thus  ample  time  to 
separate  themsdves.  The  dear  juice  when  it  arrives  at  the  top 
of  the  separator  flows  slowly  over  the  levd  edges  of  a  cross  canal 
aind  passes  in  a  continuous  stream  to  the  service  tanks  of  the  evapo- 
rators or  vacuum  pan.  The  sloping  sides  of  the  conical  bottom 
can  be  freed  from  the  coating  of  scum  which  forms  upon  them  every 
two. or  three  hours  by  two  rotatory  scrapers,  formed  of  L-irons, 
which  can  be  slowly  turned  by  an  attendant  by  means  of  a  central 
shaft  provided  with  a  suitable  handle.  The  scums  then  settle 
down  to  the  bottom  of  the  cone,  whence  they  are  run  off  to  the 
scum  tank.  Every  twenty-four  hours  or  so  the  flow  of  juice  may 
be  conveniently  stopped,  and,  after  all  the  impurities  have  subaded, 
the  superincumbent  dear  liquor  may  be  decanted  by  a  cock  pbced 
at  the  skle  of  the  cone  for  the  purpose,  and  the  vend  may  be  washed 
out.  These  separatora  are  carefully  protected  by  non-conducting 
cement  and  wood  laaging.  and  are  dosed  at  the  top  to  prevent  loss 
of  heat:  and  they  wul  run  for  many  houra  without  requiring  to  be 
chan^Ml,  the  duration  of  the  run  depending  on  the  ouality  of  the 
liquor  treated  and  amount  of  impurities  thcrrin.  Smaller  separatora 
oithe  same  construction  are  used  for  the  treatment  of  mmip. 

In  Cuba,  Martinique,  Peru  and  dsewhere  the  old-fashioned 
double-boUomed  defecator  b  used,  into  which  the  juice  b  run 

direct,  and  there  limed  and  heated.    Thb  defecator  b 

fyifr.  made  with  a  hemispherical  copper  bottom,  placed  in 
SJJJSJL  an  outer  cast-iron  casing,  which  forma  a  steam-jacket, 
uvracKore.  ^^^  .^  g^^^  ^^^^  ^  Cylindrical  curb  or  breast  above 

the  bottom.  If  double-bottomed  ddecatore  are  used  in  suffidcnt 
number  to  allow  an  hour  and  a  half  to  two  houn  for  making  each 
defecation,  and  if  they  are  of  a  siae  which  j)ermits  any  one  of  them 
to  be  filled  up  by  the  cane-mill  with  juice  in  ten  to  twelve  minutes, 
they  will  make  as  perfect  a  defecation  as  b  obtainable  by  any  known 
system;  but  their  employment  involves  the  expenditure  of  much 
high-pressure  steam  (as  exhaust  steam  will  not  hat  the  juice  quickly 
enough  through  the  small  surface  of  the  hemispherical  inner  bottom), 
and  also  the  use  of  filter  presses  for  treating  the  scums.  A  great 
deal  of  skilled  superintendence  is  also  required,  and  first  cost  b 
comparatively  lai^e.  When  a  sufficient  number  are  not  available 
for  a  two  hours*  defecation,  it  b  the  practice  in  some  factories  to 


sidm  off  the  scums  that  rise  to  the  top.  and  then  boil  up  the  {uke 
for  a  few  minutes  and  skim  again,  and,  after  repeating  the  operation 
once  or  twice,  to  run  off  the  juice  to  scjiarators  or  subsiders  of  any 
of 'the  kinds  previously  described.  In  Java  and  Mauritius,  where 
very  dean  canes  are  grown,  double-bottomed  defecators  are  generally 
used,  and  to  them,  perhaps  as  much  as  to  the  quality  of  the  canes, 
may  be  attributed  the  vciy  strong,  fine  sugars  made  in  those  blands. 
They  are  also  employed  in  Egypt,  being  remnants  of  the  plant 
usecl  in  the  days  when  the  juice  passed  through  bone-black  before 
going  to  the  evaporators. 

A  modification  of  the  system  of  double-bottom  defecaton  has 
btdy  been  introduced  with  considerable  success  ii^  San  Domingo 
and  m  Cuba,  by  which  a  continuous  and  steady  discharge 
of  clear  defecated  juice  b  obtained  on  the  one  hand,  and 
on  the  other  a  comparatively  hard  dry  cake  of  scum  or 
cachaxa,  and  without  the  use  of  niter  presses.  These  results 
are  brought  about  by  adding  to  the  cold  juice  as  it  comes 
from  the  mill  the  proper  proportion  of  milk  of  lime  set 
up  at  S*  B.,  and  then  delivering  the  limed  juice  in  a  constant 
steady  stream  as  near  the  bottom  of  the  defecator  as  possible;  It 
b  thus  brought  into  immcdbte  contact  with  the  heating  surface 
and  heated  once  for  all  before  it  ascends,  >vith  the  result  of  avoid- 
ing the  disturbance  caused  in  the  ordinary  defecator  by  pouring 
cold  juice  from  above  on  to  the  surface  of  the  heated  juice,  and  so 
establishing  down-currents  of  cold  juice  and  up-cunrems  of  hot  juice. 
In  the  centre  of  the  defecator  an  open-topped  cylindrical  vessel  b 
placed,  with  its  bottom  about  6  m.  above  the  bottom  of  the 
defecator  and  its  top  about  12  in.  below  the  top  of  the  defecator. 
In  this  vessel  is  placed  the  short  leg  of  a  draw-off  siphon,  reaching 
to  nearly  the  bottom.  The  action  of  the  moderate  heat,  210*  F., 
on  the  luned  juice  causes  the  albumen  in  it  to  coagulate;  this  rising 
to  the  surface  collects  the  cachazas,  which  form  and  float  thereon. 
The  clear  juice  in  the  meantime  flows  over  the  edge  of  the  cylindri- 
cal vessd  without  disturbance  and  finds  its  way  out  by  the  short 
leg  of  the  siphon,  and  so  passes  to  the  canal  for  collecting  the 
defecated  juice.  The  admission  of  steam  must  be  regulated  with 
the  greatest  nicety,  so  as  to  maintain  an  eouable  temperature, 
308*  to  210*  F.,  hot  enough  to  act  upon  the  albumen  and  yet  nqt 
enough  to  cause  ebullition  or  dbturbanoe  in  the  juice,  and  so  prevent 
a  proper  separation  of  the  cachaxas.  This  b  attained  by  the  aid 
of  a  copper  pipe.  4  in.  in  diameter,  which  follows  the  curve  of  the 
hemispherical  bottom,  and  is  fitted  from  one  side  to  the  other  of 
the  defecator;  one  end  is  entirely  closed,  and  the  other  b  connected 
by  a  small  pipe  to  a  shallow  drcular  vessel  outside  the  defecator, 
covered  with  an  india-rubber  dbphragm.  to  the  centre  of  which 
b  attached  a  light  rod  actuating  a  steam  throttle-valve,  and  capable 
of  being  adjusted  as  to  length.  &c.  The  copper  pipe  and  drcular 
vessel  are  filled  with  cold  water,  which  on  becoming  heated  by  the  sur- 
rounding juice  expands,  and  so  forces  up  the  indb-rubber  diaphragm 
and  shuts  off  the  steam.  By  adjusting  the  length  of  the  connecting 
rod  and  the  amount  of  water  in  the  vessel,  the  amount  of  steam 
admitted  can  be  regulated  to  a  nicety.  To  make  this  apparatus 
more  perfectly  automatic,  an  arrangement  for  oontinually  adding 
to  ana  mixing  with  the  juice  the  proper  proportion  of  milk  of  lime 
has  been  adapted  to  it;  and  although  it  may  be  objected  that  once 
the  proportion  has  been  determined  no  allowance  is  made  for  the 
variation  in  the  quality  of  the  juice  coming  from  the  mill  owiilg 
to  the  variations  that  may  occur  in  the  canes  fed  into  the  mUb, 
it  b  obviously  as  easy  to  vary  the  proportion  with  the  automatic 
arrangement  from  time  to  time  as  it  b  to  vary  in  each  separate 
direction,  if  the  man  in  charge  will  take  the  trouble  to  do  so,  which 
he  very  seldom  does  with  the  ordinary  dcfecatora.  satisfying  himself 
with  testing  the  juice  once  or  twice  in  a  watch.  The  scums  forming 
on  the  top  of  the  continuous  defecator  become  so  hard  and  dry 
that  they  have  to  be  removed  from  tim^  to  time  with  a  specially 
constructed  instrument  like  a  flat  spade  with  three  flat  prongs  in 
front.  These  scums  are  not  worth  passing  through  the  filter  presses, 
and  are  sent  to  the  fiekls  direct  as  manure. 

The  acums  separated  from  the  juice  by  ordinary  defecation 
entangle  and  carry  away  with  them  a  certain  amount  of  the  juioe 
with  Its  contained  saccharine.    In  some  factories  they  -.  ^ 

are  collected  in  suitable  tanks,  and  steam  is  bk>wa  into    /jj 
them,  which  funhcr  coagulates  the   albuminous   par-  ^^, 
tides.     These  in  their  upward   passage   to   the   top,  *™""» 
where  they  float,  free  themselves  from  the  iuice,  ,which  they  leave 
below  them  comparatively  clear.     The  juice  b  then  drawn  off 
and  pumped  up  to  one  of  the  double-bottomed  defecators  and 
redefecated,  or,  where  juioe-heaten  have  been  used  instead  of 
ddecators,  the  scums  from  the  separatora  or  subsiders  are  heated 
and  forced  through  filter  presses,  the  juice  expressed  going  to  the 
evaporaton  and  the  scum  cakes  foiTned  in  the  filter  presses  to  the 
fields  as  manure. 

In  diffusion  plants  the  milk  of  lime  b  added.  !n  proper  propor* 
tton,  in  the  cells  of  the  diffusion  battery,  and  the  chips  or  slioes 
themselves  act  as  a  mechamcal  filter  for  the  jokse;  while  in  the 
Sandwich  Isbnds  coral-sand  filters  have  been  employed  for  some 
years,  in  addition  to  the  chips,  to  free  the  juice  from  impurities 
held  in  mechanical  suspension.  In  Germany  very  similar  fihera 
have  also  been  tMed,  pearl-ouartz  gravel  takmg  the  jplaoe  of  coral 
sandf  whidi  it  dosdy  resemblea.    Ia  Mexico  nhera  filled  with  dry 
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difficult  and  inconvenient.  The  erection  oT  the  edit  in  ttxai^t 
lines  may  cause  some  little  complication  in  charting,  but  it  allows 
the  hot  spent  slices  to  be  discharged  upon  a  travethng  band  which 
takes  them  to  an  elevator,  an  arrangement  simpler  than  any  which 
it  practicable  when  the  cells  tut  msixMed  in  a  circle.  Recently, 
however,  a  weli-known  sugar  maker  in  Germany  has  altered  his 
battery  m  such  manner  that  instead  of  having  to  open  a  large  door 
below  the  cells  in  order  to  discharge  them  promptly,  he  opens  a 
comparativdy  small  valve  and,  applying  comfMTssed  air  at  the  top 
of  the  cell,  blows  the  whole  contents  oTspent  slices  up  a  pipe  to 
the  drying  apparatus,  thus  saving  not  only  a  gveat  deal  ol  time 
but  also  a  great  deal  of  labour  df  a  kind  which  is  both  arduous 
and  painful,  especially  during  cold  weather.  The  slices  so  blown 
up,  or  elevated,  are  passed  through  a  mill  which  expels  the  surplus 
water,  and  are  then  pressed  into  cakes  and  dried  until  they,  hold 
about  13%  of  water  and  38%  of  beet  fibre.  These  cakes,  sold 
as  food  for  cattle,  fetch  as  much  as  £4  per  ton  in  Rumania,  where 
four  or  five  beetroot  factories  are  jiow  at  work.  A  cell  when  filled 
with  froih  slices  becomes  the  head  of  die  battery,  and  where  skilled 
sdeatific  control  can  be  relied  upon  to  regulate  the  process,  the  best 
and  most  econoraiod  way  of  heating  the  slkes^  previous  to  admitting 
the  hot  liquor  from  the  next  cell,  is  by  direct  steam;  but  as  the 
slightest  inattention  or  carelessness  in  the  admission  of  direct  steam 
m^ht  have  the  effect  of  inverting  sugar  and  thereby  causing  the 
loss  of  some  portion  of  saccharine  in  the  slices,  water  heaters  are 
generally  used,  through  whch   water  is  pasted  and  heated   up 

grevious  to  admission  to  the  freshly-filled  cell.  When  once  a  cell 
I  filled  up  and  the  dices  are  warmed  through,  the  liquor  from  the 
adjoining  cell,  which  hitherto  has  been  nmning  out  of  it  to  the 
■aturators,  is  turned  into  the  new  cell,  and  beginning  to  displace 
the  juice  from  the  fresh  slices,  runs  thence  to  the  saturatorSb  When 
the  new  cell  comes  into  operation  and  becomes  the  head  of  the 
battery,  the  first  or  tail  cell  is  thrown  out,  and  number  two  bc- 
eomes  the  tail  cell,  and  so  the  rounds  are  repeated;  one  cell  is  always 
being  emptied  and  one  filled  or  chamd  with  slices  and  heated 
up,  the  latter  becomiaa  the  head  of  the  batteiy  as  soon'as  h  is 
ready. 


after)  is  forced,  and  combining  with  the  lime  in  the  juke  forms 
carbonate  oif  lime.  The  whole  is  then  passed  through  filter  presses, 
the  clear  juice  being  run  off  for  further  treatment,  while  the  carbon- 
ate of  lime  is  obtained  in  cakes  which  are  taken  to  the  fields  as 
manure^  The  principal  improvement  made  of  recent  years  in  this 
portion  of  the  process  has  been  the  construction  of  pipes  through 
which  the  carbonic  acid  gas  is  injected  into  the  juk;e  in  such  a  manner 
that  they  can  be  easily  withdrawn  and  a  clean  set  substituted.  The 
filter  presses  remain  substantially  unchanged,  although  many 
ingenious  but  sl^t  alterations  have  been  made  in  their  details. 
The  juice,  which  has  now  become  comparatively  clear,  is  again 
treated  with  lime,  and  again  passed  through'  a  saturator  and  biter 
presses,  ami  comes  out  still  clearer  than  before.  It  is  then  treated 
with  sulphurous  acid  gas,  for  the  purpose  of  docolorization,  again 
limed  to  neutralise  the  ackl,  and  then  passed  through  a  third 
saturator  wherein  all  traces  of  lime  and  sulphur  are  removed. 

A  process  for  purifying  and  decolorizing  the  juice  expressed 
from  beetroots  by  the  addition  of  a  small  (luantity  of  mancanate 
of  lime  (30  to  50  grammes  per  hectolitre  of  juice),  under  the  influence 
of  an  electric  current,  was  worked  with  considerable  success  in 
a  sugar  factory  in  the  department  of  Seine-et*Mame  in  the  year 
1900-1901.  A  saving  of  40%  is  stated  to  be  effected  in  lime. 
The  use  of  sulphurous  acid  gaa  is  entirely  abandoned,  and  instead 
of  three  carbonatations  with  corresponding  bbour  and  plant  only 
one  is  required.  The  coefficient  cl  purity  is  increased  and  the 
viscosity  of  the  juice  diminished.  The  total  saving  effected  is 
stated  to  be  equivalent  to  3  francs  per  ton  of  beetroot  worked  up. 
This  system  is  also  being  tried  on  a  small  scale  with  sugar-cane 
juloe  in  the  West  Indies.  If  by  this  process  a  mote  perfect  defeca- 
tion and  purification  of  the  juice  b  obtained,  it  will  no  doubt  be 
highly  beneficial  to  the  cane  planter,  though  no  great  economy  in 
lime  can  be  dffected,  because  out  very  little  is  used  in  a  cane  factory 
in  comparison  with  the  amount  used  m  a  beet  factory. 

EvapontioH  and  Crystattitaiion. — The  clear  ]uk:e  thus  obtained 
is  evaporated  in  a  multiple-effect  evaporator  and  crystallized  in 
a  vacuum  pan,  and  the  sugar  is  purged  in  centrifugals.  From  the 
centrifugal  the  sugar  b  dther  turned  out  without  washing  as  raw 
sugar,  only  fit  for  the  refinery,  or  else  it  b  well  washed  with  a 
spray  of  water  and  air  until  white  and  dry,  and  it  b  then  offered 
in  the  market  as  refined  sugar,  although  It  has  never  passed  through 
animal  charcoal  (bone-black).  The  processes  of  evaporation  and 
concentration  are  carried  on  as  they  are  in  a  cane  sugar  factory, 
but  with  this  advantage,  that  the  beet  solutions  are  freer  from  gum 
and  glucose  than  those  obtained  from  sugar-canes,  and  are  therefore 
easier  to  oook. 

Cttfinf.— There  axe  various  systems  of  puigiuff  refined,  or  so- 
called  refined,  sugar  in  centrifugals,  all  designed  with  a  view  of 
obtaining  the  sugar  in  lumps  or  tablets,  so  as  to  appear  as  if  it  had 
been  turned  out  imm  mould*  and  not  from  centriiugals,  and  great 


ingenuity  and  laife  sums  of  money  have  been  spent  in  perfecting 
these  different  systems^  with  more  or  less  happy  results.  But  the 
great  achievement  of  recent  manufacture  is  the  production,  without 
the  use  <)f  animal  charcoal,  of  a  cheaper,  but  good  and  wholcsonie 
article,  in  appearance  equal  to  refined  sugar  for  all  intents  and 
purposes,  except  for  makmg  preserves  of  fruits  In  the  old-fashioned 
way.  The  wholesale  jam  manufacturers  of  the  present  day  use 
tbb  sugar;  they  boil  toe  jam  in  vacuo  and  secure  a  product  that 
will  last  a  long  time  without  deteriorating,  but  it  lacks  the  delicacy 
and  distinctive  flavour  of  fruit  preserved  by  a  careful  housekeeper, 
who  boils  it  in  an  open  pan  with  cane  sugar  to  a  less  density,  though 
exposed  for  a  short  time  to  a  greater  heat. 

Carb&naiatum, — ^The  carbonic  acid  gas  injected  into  the  highly 
limed  juke  in  the  saturators  b  made  by  the  cakination  of  limestone 
in  a  kiln  provided  with  three  cleaning  doors,  so  arranged  as  to 
allow  the  lime  to  be  removed  simultaneously  from  them  ^ery  six 
hours.  The  gas  generated  in  the  kiln  b  taken  off  at  the  top  by 
a  pipe  to  a  gas-washer.  In  this  it  passes  through  four  sheets  of 
water,  by  which  it  b  not  only  freed  from  any  dust  and  dirt  that 
may  have  come  over  with  it  from  the  kiln,  but  is  also  cuoled  to 
a  temperature  which  permits  an  air-pump  to  withdraw  the  gas 
from  the  kiln,  through  the  gas-washer,  and  force  it  into  the  saturators, 
without  overheating.  In  some  factories  for  refining  sugar  made 
from  beet  or  canes  this  system  of  carfoonatation  is  used,  and  en- 
ables the  refiner  to  work  with  syrups  dbttnctly  alkaline  and  to 
economize  a  notable  amount  of  animal  charcoaL 

/Jrjfmxf.— Briefly,  sugar-refining  consists  of  melting  raw  or 
unrefined  sugar  with  water  into  a  syrup  of  27^  to  28°  Bcaum^, 
or  1230  specific  gravity,  passing  it  ihrgugh  filtering  doih  to 
remove  the  sand  and  other  matters  in  mechanical  suspension, 
and  then  throtigh  animal  charcoal  to  remove  all  traces  of  colour- 
ing matter  and  lime,  thus  producing  a  perfectly  dear  white 
syrup,  which,  cooked  in  the  vacuum  pan  and  crystallized, 
becomes  the  refined  sugar  of  commerce. 

Mdting  Pans. — ^The  melting  pans  are  generally  circubr  vessels* 
fitted  with  a  perforated  false  boctom,  on  which  the  sugar  to  be 
melted  is  dumped.  The  pans  arc  provided  with  steam  worms  to 
keep  the  mass  hot  as  required,  and  with  mechanical  stirrers  to 
keep  it  in  movement  and  thoroughly  mixed  with  the  water  and 
sweet  water  .whkh  are  added  to  the  sugar  to  obtain  a  solution 
of  the  specific  gravity  desired.  Any  sand  or  heavy  matter  in 
suspension  is  allowed  to  fall  to  the  Dottom  of  the  pan  Into  the 
"  sandbox  "  bdore  the  melted  sugar  is  run  off  to  the  cloth  filters. 
Tn  a  process  employed  with  great  success  in  some  refineries  the 
raw  su^rs  are  washed  before  being  melted,  and  thus  a  purer 
artide  is  obtained  for  subsequent  treatment.  In  this  process  the 
raw  sugar  is  mixed  with  a  small  amount  of  syrup  so  as  to  form  a 
suitable  magma,  and  is  then  run  into  a  continuous  centrifugal. 
where  it  Is  sufficiently  washed,  and  from  which  it  runs  out,  com- 
paratively dean.  Into  the  melting  pans  described  above. 

Fillers. — ^Taylor  bag  filters  are  generally  used  for  clearing  the 
melted  liquor  of  its  mechanical  impurities.  They  were  Introduced 
years  ago  by  the  man  whose  name  they  still  retain,  but  they  are 
very  different  in  construction  toKiay  from  what  they  were  when 
first  employed.  They  consist  of  tanks  or  cisterns  fitted  with 
"  heads '  from  which  a  number  of  bags  of  specially  woven  cloth 
are  suspended  In  a  suitable  manner  and  into  which  the  melted 
sugar  or  liquor  to  be  filtered  flows  from  the  melting  pans.  The 
ba]K,  though  60  in.  or  more  In  drcumference,  are  lolded  up  in 
such  a  way  that  a  sheath  about  15  in.  in  circumference  can  be 
passed  over  them.  Thus  a  maximum  of  filtering  surface  with  a 
minimum  of  liquor  In  each  bag  Is  obtained,  and  a  far  greater 
number  of  bags  are  got  into  a  given  area  that  would  otherwise 
be  possible,  while  the  danger  of  bursting  the  bags  by  leaving  them 
unsupported  is  avoided.  As  the  liquor  goes  on  filtering  through 
the  bags  they  gradually  get  filled  up  with  slime  and  sludge,  and 
the  clear  liquor  ceases  to  run.  Steam  is  then  turned  on  to  the 
outside  of  the  bags  and  sheaths,  and  hot  water  b  run  through 
them  to  wash  out  all  the  sweets  they  contain.  Large  doors  at 
the  side  ol  the  cistern  are  thpn  opened,  and  as  soon  as  the  bags 
are  cool  ienough  they  are  removed  at  the  expense  of  very  exacting 
labour  and  considerable  time,  and  fresh  bags  and  sheadis  are  fixed 
ia  their  places  ready  for  filtering  fresh  liquor.  The  dirty  bags  and 
dieaths  are^  then  washed,  mangled  and  dried,  and  made  ready 
for  use  again.  In  a  refinery  in  Nova  Scotia  a  system  has  been 
introduced  by  whkh  a  travelling  crane  above  the  bag  filters  lifts 
up  any  head  bodily  with  all  its  bags  attached,  and  runs  it  to  the 
mud  and  washing  tanks  at  the  end  of  the  battery,  while  another 
similar  crane  drops  another  head,  fitted  with  fresh  bags,  into  the 
place  of  the  one  just  removed.  The  whole  operation  of  thus 
changing  a  filter  occupies  about  ten  minutes,  and  there  u  no  need 
for  anyone  to  enter  the  hot  cistern  to  detach  the  bags,  whkh  arv 
removed  in  the  open  air  above  the  mud  tank.  By  thb  arrangement 
the  work  of  a  refinery  can  be  carried  on  with  about  one-half  the 
dstems  otherwise  required,  because,  although  it  does  not  reduce 
the  number  of  bags  required  per  day  for  a  given  amount  of 
work,  it  enablcB  the  itfioer  to  fim  one  ciatem  twice  a  day  with 
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fhvdh  l»f»,  indMMt'of  oOly  onee  tt  fctretofore.  lit  ioiBe  Kfineries 
the  trnveUmg  oanes  are  oow  nm  by  dscttfcity,  wUch  «tili  further 
faciUutes  tM  work.  Aaotber  method  of  enabling  more  work  to 
be  done  in  a  given  time  in  a  given  cistern  is  the  use  of  a  bag  twice 
the  ordinary  length,  open  at  both  ends.  This,  being  folded  and 
placed  in  its  sheath,  is  atuched  by  both  ends  to  the  head,  so  that 
the  melted  bquor  roas  into  both  openii^  at  the  sanse  time.  The 
mud  collects  at  the  bottom  of  the  \J,  and  alk>ws  the  upper  part  of 
the  bag  to  filter  for  a  longer  time  than  would  be  the  case  if  the 
bottom  end  were  closed  and  if  the  bag  hung  straight  like  the  letter  |. 

'The  dear,  bright  syrup  coming  from  the  bag  filters  passes  to 
the  charcoal  dstcms  or  Mters.  Tncse  are  large  cylindrical  vessels 
from  30  to  50  ft.  high,  and  of  such  diameter  as  to  hold  a  given 
(luantity  of  animal  diaxooai  (also  called  "  bone-Uack  "  and  "  char  ") 
In  proportion  to  the  contemplated  output  of  the  refinery.  A  very 
usual  size  of  cistern  forming  a  convenient  unit  is  one  that  will 
hold  30  tons  of  char.  Each  cistern  is  fitted  with  a  perforated 
fake  bottom,  on  which  a  blanket  or  specially  woven  cloth  is  placed, 
to  receive  the  char  which  is  poured  in  from  the  top,  nod  packed  as 
evenly  as  possible  until  the  cistern  is  filled.  The  char  is  then 
"  settled  "  by  water  being  slowly  run  on  to  it,  in  order  to  prevent 
the  syrup  making  channels  for  itself  and  not  permeating  the 
whole  masa  evenly.  The  dstem  being  thus  packed  and  settled 
is  dosed,  and  the  syrup  from  the  bag  filters,  heated  up  to  nearly 
b>otling  point,  is  admitted  at  the  top  until  the  cistern  is  quite  full. 
A  small  pipe  entering  below  the  fause  bottom  allows  the  air  in  the 
cistern  to  escape  as  it  is  displaced  by  the  water  or  syrup.  In  some 
refiofieries  this  pipe,  which  Is  carried  up  to  a  higher  level  than  the 
top  of  the  dstem,  is  fitted  with  a  whistle  which  sounds  as  kuig  as 
the  air  escapes.  When  the  sound  ceasea  the  cistern  is  known  to 
be  full,  ancl  the  entrance  of  further  water  or  syrup  is  stopped. 
The  syrup  in  the  cistern  is  allowed  to  remain  lor  about  twelve 
hours,  by  whic^  time  the  char  will  have  absorbed  all  the  colouring 
matter  in  it,  as  wfll  «a  the  lime.  A  dstem  well  packed  with  20 
tons  of  char  will  hold,  in  additian,  about  10  tons  of  ^rup,  and 
after  settling,  this  can  be  pressed  out  by  allowing  second  quality 
syrup,  also  heated  to  nearly  boiling  point,  to  enter  the  dstcrn 
slowly  from  the  to^  or  it  may  be  pressed  out  by  boiling  water. 
By  carefuUy  watching  the  flow  from  the  diachaige  cock  of  the 
cisiern  the  change  from  the  first  liauor  to  thn  next  is  easily  do- 
tccicd,  and  the  discharge  b  diverted  from  the  canal  for  the  first 
liquor  to  the  canal  for  the  second  liquor,  and,  when  required,  to 
the  canals  for  the  third  and  fourth  liquors.  Finally,  bothng  water 
is  admitted  and  forces  out  all  the  last  Kqnor,  and  then  continues 
to  run  and  wash  out  the  sweets  until  <mly  a  trace  remains.  This 
weak  solution,  called  "sweet  water,"  b  sometimes  used  for  melt- 
ing the  raw  sugar,  or  it  is  evaporated  in  a  muItiplc-efTect  aoparatus 
to  a7*  Beaume  density,  passed  through  the  char  filter,  ana  cooked 
in  the  vacilum  pan  like  the  other  liquors.  After  the  sweeta  have 
come  away,  cdd  water  is  passed  throuidh  the  char  until  no  trace 
of  lime  or  sulphate  of  lime  is  found  in  it;  then  a  large  manhok 
at  the  bottom  of  the  cisterh  is  opened,  and  the  washed;  and  spent 
ch^r  is  removed.  In  most  modem  refineries  the  dsteras  arc  so 
arranged  that  th^  spent  char  falls  on  to  a  travellina  band  and  is 
conducted  to  an  elevator  which  carriea  it  up  to  the  otying  floor  <rf 
the  charcoal  kiln. 

Retorts  for  Rebuming  Char. — ^The  Idlns  arc  made  with  either  fixed 
or  revolvmg  retorts.  The  former  perhaps  produce  a  little  better 
char,  but*  tne  latter,  working  almost  aatoraatically,  require  less 
labour^and  attention  for  an  equal  amouot  of  woric,  and  on  the  whole 
have  proved  very  satisfactory.  From  the  dryii^  floor  on  which 
the  spent  char  b  heaped  up  it  falls  by  gravitation  into  the  retorts. 
These  are  set  in  a  kiln  or  oven,  and  are  kept  at  as  even  a  tempera- 
tmne  as  possible,  corresponding  to  a  dull  cherry*rcd.  Below  each 
retort,  aind  attached  to  it,  b  a  cooler  formed  of  thin  sheet^ron, 
which  recdvcs  the  hot  char  as  it  posses  from  the  rKort,  and  at  the 
bottom  of  the  cooler  b  an  arrangement  of  valves  which  permits 
a  certain  amount  of  char  to  drop  out  and  no  more.  With  the 
fixed  retorts  these  valves  are  worked  from  time  to  time  by  the 
attendant,  but  with  revolving  retorts  they  are  worked  continuously 
and  automatically  and  albw  from  sixteen  to  twenty-four  ounces 
of  char  to  esoape  per  minute  from  each  cooler,  and  so  make  room 
ta  the  retort  above  for  a  corresponding  quantity  to  enter  from  the 
drying  floor.  The  rebumt  and  cooled  char  is  collected  and  sent 
bock  to  the  char  dstems.  In  the  best-appdnted  refineries  the 
whole  of  the  work  in  connexion  with  the  chai;.is  performed  mechani- 
cally, with  the  exception  of  packing  the  filter  cisterns  with  fresh 
char  and  emptying  the  spent  and  washed  char  on  to  the  carrying 
bands.  In  former  days,  when  refining  sugar  or  "sugar  baking 
was  supposed  to  be  a  mystery  only  understood  by  a  few  of  the 
initiated,  ther^  was  a,  place  in  the  refinery  called  the  "  seeret 
room."  and  thb  name  is  still  used  in  some  refineries,  where^  bow- 
ever,  it  applies  not  to  any  room,  but  to  a  small  copper  cistern, 
constructed  with  five  or  six  or  more  divisions  or  small  canals, 
into  which  all  the  charcoal  dstems  discharge  their  liquors  by 
pipes  led  up  from  tl»nn  to  the  top  of  the  cistern.  Each  pipe  is 
fitted  with  a  cock  and  swivel,  in  such  a  manner  that  the  liauor 
from  the  cbtcrn  can  b<>  turned  into  the  proper  division  accoraing 
tD  its  q«OHy> 


Vaemmn  Pom  4mi  JbosfMn  .<— The  fitenfed  fiqiion,  bdng  oollccte<d 
in  the  various  service  tanks  according  to  their  quaUtiea,  are  drawn 
up  into  the  vacuum  pans  and  boiledf  to  crystals.  These  are  then 
discharged  into  large  receivers,  which  are  generally  fitted  with 
stirrers,  and  from  the  receivers  the  cooked  mass  passes  to  t&e 
centrifugal  machines.  As  in  the  beetroot  factories,  these  madnnes 
work  on  different  systems,  but  neariy  all  are  arranged  to  tum  out 
sugar  in  lumps  or  tableu  presenting  an  appearance  nmilar  to  that 
of  loaf  sugar  made  in  moulds,  as  this  land  of  sugar  meets  with 
the  ereat<»t  demand.    Granulated  sugar,  so  callra,  is  made  by 
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gradually  works  its  way  aown  to  the  lower,  showering  itself  upon 
the  heated  cent/al  cylinder.  A  fan  blast  entcra  the  lower  end,  and, 
passing  out  at  the  upper  end,  carries  off  the  vapour  produced  by 
the  drying  of  the  sugar,  and  at  the  same  time  assisu  the  evspora- 
tioo.  The  dry  sugar  then  passes  into  a  rotating  screen  fitted  with 
two  meshes,  so  that  three  grades  of  sugar  are  obtained,  the  coarsest 
being  that  which  falb  out  at  the  lower  end  of  the  revolving  screen. 

RjtctiU  fmprooemenis, — ^Systematic  feeding  for  the  vacuum  pan 
and  systematic  washing  of  the  niassecuite  have  been  recently 
introduced  not  only  into  refineries,  but  also  into  sugar  houses 
or  factories  on  plantatkms  of  both  cane  and  beetroot,  and  great 
advantages  have  resulted  from  their  employment.  The  nrst- 
mentioned  process  consists  of  chaipng  and  feeding  the  vacuum 
pan  with  the  richest  syrap,  and  then  as  the  crystab  form  and  thb 
syrap  becomes  thereby  less  rich  the  pan  b  fed  with  syrup  of  lower 
nchness,  but  still  of  a  richness  equal  to  that  of  the  motner-liquor 
to  which  it  b  added,  and  so  on  until  but  little  mother-liquor  9 
left,  and  that  of  the  poorest  quality.  The  systematic  washing  of 
the  massecutte  is  the  reverse  of  this  process,  when  the  massecuite, 
well  pugged  and  prepared  for  purging,  b  in  the  centrifugals,  it 
b  first  washed  wito  syrup  of  low  density,  to  assist  the  separation 
of  mother-liquor  of  similar  quality,  this  washing  being  supply 
mcnted  by  the  injection  of  pure  syrup  of  high  density,  or  clairce, 
when  very  white  sugar  b  required.  The  manufacturera  who  have 
adopted  this  system  assert  that,  as  compared  with  other  methods, 
not  only  do  they  obtain  an  increased  yida  of  sugar  of  better  quality, 
but  that  they  do  so  at  a  less  cost  for  runninj^  their  machines  and 
with  a  reduced  expenditure  in  sugar  and  "  cbirce."  "  Gairce  '*  b 
the  French  term  for  syrap  of  27*  to  30*  Beaum6  specially  prepared 
from  the  ptncst  sugar. 

Apart  from  modifications  in  the  detaib  of  sugar  refining  which 
have  come  into  use  in  bte  yeare,  it  should  be  mentioned  that  loaf 
sugar  made  in  conical  moulds,  and  Su^rs  made  otherwise,  to  re- 
semble loaf  sugar,  have  practically  disappeared  from  the  trade, 
having  been  replaced  by  cube  sugar,  which  b  found  to  be  more 
economical  as  subject  to  less  waste  by  grocere  and  housekeepers, 
and  also  less  trouolesomc  to  buy  and  selL  Its  manufacture  was 
introduced  into  England  many  years  ago  by  Messrs  Henry  Tate  ft 
Sons,  and  they  subsequently  adopted  and  use  now  the  improved 
process  and  apparatus  patented  in  March  X890  by  M  Gustavo 
Adant,  a  foreman  sugar  refiner  of  Brasseb. 

The  following  is  a  orief  description  of  the  process  and  apparatus, 
as  communicatod  by  the  courtesy  of  Messrs  Henry  Tate  &  Sons,  Ltd. : 
Groups  of  cells  or  moulds  are  built  within  and  against  a  cylindrical 
iron  caung,  by  means  of  vortical  pbtes  inserted  in  grooves  and 
set  radially  to  the  axb  of  the  casing.  Each  cell  is  of  suitable  dimen- 
sions to  turn  out  a  slab  of  sugar  about  14  in.  long — thb  being 
about  the  hdght  of  the  cell — and  about  8  in.  wide  and  about 
I  in.  to  !  in.  tniclc  By  means  of  a  travelling  crane  the  casine'is 
placed  inthin  an  iron  diHiiq,  to  which  it  is  secured,  and  Is  then 
brought  under  an  ovdhead  vacuum  pan.  from  which  the  cdb  are 
filled  with  massecuite.  After  cooling,  the  casing  is  lUtcd  out  of 
the  dhim  by  a  crane,  assisted  by  compressed  air,  and  is  then  con- 
veyed by  a  travelling  crane  to  a  vertical  centrifugal,  inside  of  which 
It  IS  made  fast.  Suitable  provision  b  made  for  the  egress  of  syrup 
from  the  massecuite  in  the  cells  when  undergoing  purging  in  the 
centrifugal-,  and  the  washing  of  the  crystals  can  oe  aided  by  the 
injection  of  refined  syrup  and  completed  by  that  of  "dairce." 
When  this  is  done,  the  casing  b  hoisted  out  of  the  centrifugal  and 
the  vertical  plates  and  the.&rabs  of  sugar  are  extracted.  The  slabs 
are  sent  by  a  conveyor  to  a  drying  stove,  whence  they  issue  to  pass 
through  a  cuttins  machine,  provided  with  knives  so  arranged 
that  the  cutting  takes  pbce  botn  downtrards  and  upwards,  and  here 
the  slabs  are  cut  into  cubes.  The  cubes  fall  from  the  rutting  machine 
on  to  a  riddling  machine,  which  separates  those  which  arc  defective 
in  size  from  the  rest.  These  latter  pass  to  automatic  weighing 
machines,  which  drop  them,  in  quantities  of  I  cwt.,  into  wooden 
boxes  of  uniform  measurcment.  made  to  contain  that  weight; 
and  the  boxes  arc  then  conveyed  to  the  storehouse,  ready  for  sale. 

Bistory  and  Statfsitcs.—Sliabo  xv.  i.  20,  lias  an  inaccurate 
notice  from  Ncarchus  of  the  Indian  honey-bearing  reed,  and 
various  chssical  writers  of  the  first  century  of  our  era  notice 
the  sweet  sap  of  the  Indian  reed  or  even  the  granulated  salt- 
like  product  which  was  impofted  from  India,  or  from  Arabia 
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and  Opone  (these  being  entiepftU  of  Zadlu  trade),*  under  the 
name  of  ttcchanim  or  <r&xx(VH  (from  Skr.  sarkara^  gravel, 
sugar),  and  used  in  medicine.  The  art  of  boffing  sugar 
was  known  in  Gangetic  India,  from  which  it  was  carried  to 
China  in  the  first  half  of  the  7th  century;  but  sugar  refining 
cannot  have  then  been  hnoWn,  for  tke  Chinese  learned  the  use 
of  ashes  for  this  purpose  only  in  the  Mongol  period,  from 
Egyptian  visitors.*  The  cultivation  of  the  cane  in  the  West 
spread  from  KhQzist&n  in  Persia*  At  GimdC-Sh&pQr  in  this  region 
'*  sugar  was  prepared  with  art "  about  the  time  of  the  Arab 
conquest,'  and  manufacture  on  a  large  scale  was  carried  on  at 
Shuster,  SQs  and  Askar-Mokram  throughout  the  middle  ages.* 
It  has  been  plausibly  conjectured  that  the  art  of  sugar  refining, 
which  the  farther  East  learned  from  the  Arabs,  was  developed 
by  the  famous  physicians  of  this  respon,  in  whose  pharmacopoeia 
sugar  had  an  important  place.  Under  the  Arabs  the  growth 
and  manufacture  of  the  cane  spread  far  and  wide,  from  India 
to  SQs  in  Morocco  (EdrisI,  ed.  Dosy,  p.  6a),  and  were  also 
introduced  into  Sicily  and  Andalusia. 

In  the  age  of  discovery  the  Portuguese  and  Spaniards 
became  the  great  disseminators  of  the  cultivation,  of  sugar; 
the  cane  was  planted  in  Madeira  in  1420;  it  was  carried 
to  San  Domingo  in  1494;  and  it  q>read  over  the  occupied 
portions  of  the  West  Indies  and  South  America  early  in 
the  i6th  century.  Within  the  first  twenty  years  of  the 
16th  century  the  sugar  trade  of  San  Domingo  expanded  with 
great  rapidity,  and  it  was  from  the  dues  levied  on  the 
imports  brought  thence  to  Spain  that  Charles  V.  obtained 
funds  for  his  palace-building  at  Madrid  and  Toledo.  In  the 
middle  ages  Venice  was  the  great  European  centre  of  the  sugar 
trade,  and  towards  the  end  of  the  15th  century  a  Venetian 
citizen  received  a  reward  of  100,000  ctowns  for  the  invention  of 
the  art  of  making  loaf  sugar.  One  of  the  earliest  references  to 
sugar  in  Great  Britain  is  that  of  roo,ooo  fi>  of  sugar  being  shipped 
to  London  in  13 19  by  Tomasso  Loredano,  merchant  of  Venice, 
to  be  exchanged  for  wool.  In  the  same  year  thoe  appears  in  the 
Accounts  of  the  chamberlain  of  Scotland  a  payment  at  the  rate 
of  IS.  9|d.  per  lb  for  sugar.  Throughout  Europe  it  continued 
to  be  a  costly  luxury  and  article  of  medicine  only,  till  the 
increasing  use  of  tea  and  coffee  in  the  z8th  century  brought 
it  into  the  list  of  principal  food  staples.  The  increase  in  the 
consumption  is  exemplified  by  the  fact  that,  while  in  1700  the 
amount  used  in  Great  Britain  was  xo,ooo  tons,  in  x8oo  it  had 
risen  to  150,000  tons,  and  in  1885  the  total  quantity  used  was 
almost  i,xoo,coo  tons. 

In  1747  Andreas  Sigismund  Marggraf,  director  of  the  phyucal 
classes  in  the  Academy  of  Sdenoes,  Berlin,  discovered  the 
existence  of  common  sugar  in  beetroot  and  in  numerous  other 
fleshy  roots  which  grow  in  temperate  regions.  But  no  practical 
use  was  made  of  the  discovery  during  his  lifetime*  The  first 
to  establish  a  beet-sugar  factory  was  his  pupil  and  successor, 
Frans  Carl  Achard,  at  Cunern  (near  Breslau)  in  Silvia  in  1801. 
The  processes  used  were  at  first  very  imperfect,  but  the  extra- 
ordinary increase  in  the  price  of  sugar  on  the  Continent  caused 
by  the  Napoleonic  policy  gave  an  impetus  to  the  industry, 

'Lucan  iii.  237;  Seneca.  Epist.  84;  Pliny.  IJ.N.  xii.  8  (who 
supposes  that  sugar  was  produced  in  Arabia  as  well  as  in  India); 
Pertpl.  mar.  Erylh.  %  14;  Dioscoridea  ii.  104.  Tlie  view,  often 
repeated,  that  the  saccharum  of  the  ancients  u  the  hydrate  of 
sihca,  sometimes  found  in  bamboos  and  known  in  Arabian  medicine 
as  tofrdiMr,  is  refuted  by  Yule,  Ando-Indian  Glossary,  p.  654;  see 
also  iVo/.  el  extr.  des  MSS.  de  la  bibl,  noL  xxv.  267  scq. 

'  Marco  Polo.  cd.  Yule.  ii.  208.  212.  In  the  middle  ages  the  best 
sugar  came  from  Egypt  (Kazwini  i.  262),  and  in  India  coarse  sugar 


Si.  372. 

*  l?takhri  p.  91;  Yakflt  H.  497.  Tha'aliM.  a  writer  of  the  nth 
century,  says  that  Askar-Mokram  had  no  equal  for  the  quality 
and  quantity  of 'its  suear,  "  notwithstanding  the  groat  production 
of  *IriLk,  Jorjftn  and  India."  It  used  to  pay  ^,000  lb  of  sugar 
to  the  eultan  in.  annual  tribute  {.LayUf,  p.  107^  The  names  c^ 
sugar  in  modem  European  languages  are  d«ive4  through  the 
/yapic  from  the  Persian  skakgr. 


and  beetroot  factoriet  ^mtn  established  ai  naiqr  centns  botb 
in  Germany  and  in  Fiance.  In  Germany  the  enterprise  came 
to  an  end  almost  entirely  with  the  downfall  of  Napoleon  I.; 
but  in  France,  where  at  first  more  scientific  and  economical 
methods  of  working  were  intzodumd,  the  manufacturers  were 
able  to  keep  the  industry  alive.  It  was  not,  however,  till  after 
1830  that  it  secured  a  &m  footing;  but  from  1840  onwards  it 
advanced  with  giant  strides. 

Under  the  bounty  system,  by  which  the  protectionist  countries 
of  Europe  stimulated  the  beet  sugar  industry  by  bounties  on 
exports,  the  production  of  sugar  in  bounty-paying  countries 
was  encouraged  and  pushed  far  beyond  the  Umits  it  could 
have  reached  without  state  aid.  At  the  same  time  the  con- 
sumption of  sugar  was  greatly  restricted  owing  to  the 
heavy  excise  duties  imposed  mainly  to  provide  for  the  payment 
of  the  bounties.  The  very  large  quantity  of  output  made 
available  for  export  imder  these  exceptional  conditions 
brought  about  the  flooding  of  the  British  and  other  markets 
with  sugars  at  depressed  prices,  not  tmfrequently  below  the  prime 
cost  of  production,  to  the  harassment  of  important  industries 
carried  on  by  British  refiners  and  sugar-growing  colonies.  In 
these  circumstances,  the  British  government  sent  out  invita- 
tions on  the  and  of  July  1887  for  an  international  ccmfeienoe  to 
meet  in  London.  The  conference  met,  and  on  the  30th  of  August 
1888  a  convention  was  signed  by  all  the  powers  represented 
except  France— namely,  by  Austria,  Belgium,  Germany,  Great 
Britain,  Italy,  the  Netherlands,  Russia  and  Spain.  France 
withdrew  because  the  United  States  was  not  a  party  to  it.  The 
first  article  declared  that  "  The  high  contracting  parties  engage 
to  take  such  measures  as  shall  constitute  an  absolute  and  com- 
plete guarantee  that  no  open  or  disguised  bounty  shall  be  granted 
on  the  manufacture  or  exportation  of  sugar."  The  seventh 
article  provided  that  bountied  sugars  (sucres  pnnUs)  must  be 
excluded  from  import  into  the  territories  of  the  signatory  powers^ 
by  absolute  prohibition  of  entry  or  by  levying  thereon  a  special 
duty  in  excess  of  the  amount  of  the  boimties,  from  which  duty 
sugars  coming  from  the  contracting  countries,  and  not  bounty- 
fed,  must  be  free.  The  convention  was  to  be  ratified  on  the 
zst  of  August  Z890,  and  was  to  be  put  in  force  on  the  ist  of 
S^tember  Z89Z. 

The  convention  of  x888  was  never  ratified,  and  it  is  doubtful 
whether  its  ratification  was  urged,  for  a  bill  introduced  by  the 
British  government  in  X889  to  give  it  effect  was  not  pressed, 
and  it  was  manifest  that  there  was  hesitation— -which  presently 
became  refusal— to  uphold  the  policy  of  the  penalties  on  the 
importation  of  bountied  sugar  imposed  by  the  seventh  article, 
without  which  the  convention  would  be  so  much  waste  paper. 

Eight  years  later,  on  the  1st  of  August  1896,  the  bounties 
offered  by  the  governments  of  Germany  and  Austria-Hungary 
wero  approximately  doubled,  and  France  had  a  bill  in  prepara- 
tion to  increase  hers  correspondingly,  although  it  was  computed 
that  they  wero  even-then  equivalent  to  a  grant  of  £3, 5s.  per  ton. 
So  wrote  Mr  Chamberlain,  the  colonial  secretary,  on  the  9th 
of  November  following,  to  the  treasury.  The  minute  plainly 
stated  that  It  had  bea>me  a  question  whether  the  continued 
enjoyment  of  advantages  resulting  from  the  importation  of 
cheap  bounty-fed  sugar  to  some  British  industries  did  not 
involve  the  ruin  of  the  British  sugar-producing  colonies;  and 
that  he  was  not  prepared,  as  seaetary  of  state  for  the  colonics, 
to  accept  the  responsibility  of  allowing  matters  to  take  their 
course  and  to  acquiesce  in  the  policy  of  non-intervention  hithmo 
pursued  in  regard  to  the  bounties  without  having  satisfied 
himself  as  to  what  such  a  poh'cy  might  entail  as  regarded  both 
the  colonies  and  the  exchequer.  Mr  Chamberlain  concluded 
by  asking  whether  the  treasury  would  consent  to  sending  a 
royal  commission  to  the  West  Indies  to  inquire  into  the  effect 
of  the  foreign  sugar  bounties  on  their  prindpal  industry. 

The  treasury  accepted  the  proposal,  and  a  royal  commission 
proceeded  to  the  West  Indies  in  December  i^,  and  reported  a 
few  months  hiler  in  1897.  Only  one  commissioner,  however, 
denounced  the  botmties  as  the  real  cause  of  the  utter  breakdown 
of  trade  and  of  the  grievous  distress  which  all  three  had  witncsseil 
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end  fnUy  acknowledged.  But  tlie  minute  and  commission  were 
not  barieil  of  result.  A  fresh  conference  of  the  powets  assembled 
at  Bnissels,  on  the  invitation  of  the  Belgian  government,  on  the 
7tJi  of  JuBe  1896;  and  ahhotigh  the  British  delegatct  were  not 
empowered  to  consent  to  a  paal  clause  imposing  counter- 
vailing duties  on  bounded  sugar,  the  Belgian  premier,  who  pro- 
tided,  waa  abla  to  assure  tham  that  if  Great  BriUun  would  agree 
to  such  a  clause,  he  cotdd  guarantee  the  accession  of  the  govern- 
ments of  Germany,  Austria,  Holland  and  his  own.  Of  all  the 
countries  repreacnted-^Germany,  Austria-Hungary,  Belgium, 
Spain,  France,  Great  Britain,  the  Netherlands,  Russia  and 
Sweden*-only  one,  namely  France,  was  opposed  Un  the  com- 
plete suppression  of  aU  export  bounties,  direct  or  indirect; 
and  Russia  dfflinrd  to  discuss  the  question  of  her  intenial 
legislation,  contending  that  her  ^stem  did  not  amount  to  a 
bounty  on  eaportation. 

Apart  from  the  proceedings  at  the  sittings,  mudi  of  the  actual 
work  of  the  conference  was  done  by  informal  discussion,  under- 
taken to  discover  some  means  of  arriving  at  a  oonuaon  under- 
standing. Was  a  compromiie  possible  which  would  bring  about 
a  satisfactory  settlement?  The  British  delegates  wrote  that 
it  appeared  that  there  were  at  that  tune  but  two  methods  of. 
securing  the  suppression  pf  the  bounty  system-^^n  arrangement 
for  limitation  of  the  French  and  Russian  bounties  acceptable 
to  the  other  sugar-produdng  states,  in  return  for  the  total 
abolition  of  their  bounties;  or,  a  convention  between  a  certain 
number  of  these  states,  providing  for  the  total  suppression  of 
their  bounties,  and  for  thd  prohibition  of  entry  into  their  terri- 
tory of  bounty-fed  .sugan,  or  countervailing  duties  prohibiting 
importation. 

The  Bel^an  government  thought  a  aimpiomise  might  be 
possible.  A  proposal  was  anneoced  to  the  ^oeh-terbal  of  the 
final  sitting,  and  the  president  closed  the  first  session  of 
the  conference  on  the  2Sth  of  June  x8q8  with  tHo  expression 
of  a  hope  that  the  delegates  Fouid  soon  reasaemblcu 

The  annual  aggregate  output  of  cane  and  date  sugar  in  India 
was  short  of  4,000,000  tons.  Exportation  had  long  ceased, 
partly  owing  to  the  bountied  competition  of  beet  sugar,  and 
partly  because  the  poople  had  become  able  to  afford  the  con* 
sumption  of  a  greater  quantity  than  they  produced;  and  German 
and  Austrian  sugars  were  poupng  into  the  conntry  to  supply  the 
deficiency.  But  the  importation  of  foreign  sugar,  cheapened 
by  foreign  state  aid  to  a  price  which  materially  reduced  the 
fair  and  reasonable  profit  of  native  cultivators,  was  a  state  of 
things  the  Indian  government  could  not  accc|>t.  On  the  aoth 
of  March  1899  anact.authoriring  the.  imposition  of  countervail- 
ing duties  on  bottnty-ifed  articles  at  the  port  of  importation, 
was  passed  by  the  Coimdl  of  India,  and  received  the  assent  <rf 
the  governor-general. 

This  decisive  step  Was  not  long  in  making  itself  felt  in  the 
chanceries  of  Europe.  In  Octcrfier  1900  a  conditional  agree- 
ment for  the  reduction  of  the  bounties  was  made  in  Paris 
between  France,  Germany  and  Austria-Hungary;  In  February 
190X  the  Belgian  government  proposed  a  new  session  of  the  Con- 
ference of  1898,  and  on  the  x6th  of  December  following  Brussela 
wdcomed  once  more  the  delegates  of  all  the  powers,  with  the 
exception  of  Russia,  to  the  eighth  European  Sugar  Bounty  Con- 
ference since  that  of  Paris  in  1862.  The  discussion  lasted  over 
eight  sittings,  but  the  conference,  to  which  the  British  delegates 
had  come  with  powers  to  assent  to  a  penal  clause,  arrived  at  an 
understanding,  and  a  convention  was  signed  in  March  1903. 
Th^  was  ratified  on  the  xst  of  February  1903,  subject  to  a 
declaration  by  Great  Britain  that  she  did  not  consent  to 
penalise  boimty-fed  sugar  from  the'^Htish  colonies. 

It  was  agreed  "  to  suppress  the  direct  and  indirect  booatiee 
which  might  benefit  the  prodaction  or  export  of  sugar,  and  not  to 
establish  bounties  of  this  kind  durii^  the  whole  duration  of  the 
eonvention,"  which  was  to  come  into  force  oathe  ist  of  September 
1903,  and  to  remain  in  foree  five  years,  and  thenceforward  from 
year  to  yey,  in  case  no  slate  denounced  it  twelve  months  befoie 
the  1st  of  September  in  any  year.  A  permanent  commiwion  was 
*m'V«fhiwi  to  watch  its  execution. 
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I  The  fun  text  in  French,  with  an  Ensfllsh  translation,  of  the 
Sugar  Coavctttioa,  signed  at  Bnissda  on  the  5th  of  March  1903 
by  the  pleoipotentianea  obtho  govtraments  of  Germany.  Austria- 
Hungary.  Belgium,  Spain,  France,  Great  Britain,  Italy,  the  Nether- 
lands and  Sweden,  wnt  be  found  in  a  return  presented  to  piriTan*fnt 
in  April  1903  (Miscellaaeous,  No.  5, 1902^  Cd.  1013). 

Tablb  h — Anioants  (reduced  to  English  money  per  cwt.  avcur- 
dupois}  of  the  total  net  sug^r  bounties  granted  by  European  powers, 
accordmg  to  the  computation  issued  by  the  secretary  of  the  United 
Sutes  treasury  on  the  lath  of  December  1898. 
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Sir  H.  Bergne  reported  on  the  37th  of  July  1907  to  Sur  Edward 
Grey  that— 

''The  permanent  sesston  had  met  in  special  session  on  the  35th 
of  July,  to  consider  the  sugge«ion  of  His  Britannic  Majesty's 
Eovemment  to  the  effect  that,  if  Great  Briuin  could  be  rdievco 
from  the  obh'gation  to  enforce  the  penal  provisions  of  the  conven- 
tion, they  would  be  prepared  not  to  give  notke  on  the  ist  of  Sep* 
tember  next  of  their  utcntioa  to  withdraw  on  the  1st  of  Sqptember 
1908  a  notice  whkh  they  would  otherwise  feci  bound  to  give  at 
the  appointed  rime  ";  and  he  added  that  *'  At  this  meeting,  a  very 
generid  desire  was  expressed  that,  in  these  circumstances,  arrange- 
ments should,  if  possble.  be  laade  which  would  permit  Gre^ 
Britain  to  remain  a  party  to  the  Sugar  Convention." 

On  the  xst  of  August  X907  the  Belgian  minister  in  London 
transmitted  io  Sir  Edward  Grey  a  draft  additional  act  pre- 
pared by  the  commission  for  carrying  out  the  proposal,  of  His 
Britannic  Majesty's  government,  and  on  the  a8tb  of  August 
following  an  additional  act  was  signed  at  Brussela  by  the 
ploiipolentlaries  of  the  contracting  parties,  oy  whidi  they 
undertook  to  maintain  the  convention  of  the  5th  of  March 
X902  in  iomt  for  a  fresh  period  of  five  years. 

On  the  3nd  of  December  1907  Sur  H.  Bexyoe  wrote  to  the 
foreign  office  from  Brussels,  fqxvting  that  a  special  session 
of  the  pennanent  commission,  established  luider  the  sugar 
bounties  convention,  had  opened  on  the  i8th  of  November,  and 
the  ptindpal  matter  for  its  consideration  had  beoi  the  applica- 
tion of  Russia  to  become  a  party  to  the  convention  on  qiecial 
teims.  A  protocol  admitting  Russia  to  the  sugar  convention 
was  signed  at  Bmasels  on  the  19th  of  December  1907. 

Sir  A.  H.  -Hardinge  oa  behalf  of  Great  Britain  made  the 
following  declaration}— 

"  The  assent  of  His  Majesty's  goveiumeiit  to  the  prasent  profoedl 
Is  limited  to  the  provisions  aoabling  Russia  to  adnKO  to  the  con- 
vention, knd  does  not  imply  assent  to  the  stipulation  tending  to 
lestria  the  importation  oi  Ruasiaa  sugar.'' 

When,  in  April  1908,  Mr  Asquith  became  premier,  and  Mr 
Lloyd  Geoige  chancellor  of  theochequer,  the  sugar  conventlmi 
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[uuvy  1903.  prepared  in  Ibe  Bunau  of  Stalinlci,  Treawcy  Depininenl, 

TklLB  Itt. 

ivokdupoie  Imponed  Inlo  the  Uniinl  Kiiigdom  In  1870  and  hi  r875,  and 
iBptkn  per  bead  nt  Ihe  populalioB  [n  K  and  the  pri»  per  cwt.  of  raw 


Pricepercwt.        1 

Var. 

Ra-C.nf. 

TotaJ. 

Ba~. 

EUfin«l. 

Raw. 

RclirtJ. 

Toot 

B> 

» 

tJZ 

JO- 64 

BSS 

l^ 

ii'E 

IS 

« 

IS 

V,  1 

Si 

SC 

si'SS 

iii™ 

,!:ii 

"    6 

s,; 

IB! 

»C 

[SS9 

IHE 

-i'i  ■ 

i'S 

3B-31 

'A  ? 

s; 

»Si 

38^,000 

IS 

is"" 

!;^ 

;az 

iS    s 

ij  J 

■z 

1B99 

jSfiiooo 

iHE 

liooo 

l!s6o.D00 

"  5 

1901 

17«!47» 

Sa6.45' 

1,000 

'.■W.SI3 

3«-«o 

ij  0 

of  1901  bad  that  been  renewed  in  a  nuxlified  form.  Grciit 
Britain,  fatstead  o(  agreeinK  to  prohibit  liic  Importalion  oC 
bonnty-fed  sugar,  wai  allowed  to  permit  It  under  ceit^  Hmiu. 
Rnula,  wbicb  guvs  bountiei,  wai  to  b«  allowed  to  send  into 
European  markeli  not  nion!  Iban  1,000,000  ton*  iriihia  the 
neit  Eve  yean,  uid  Great  Britain  undertook  10  givr  catUatct 
guaranteeing  that  sugar  reined  tn  tbs  United  Kingdom  aod 
eiported  had  not  been  bovnty-fcd.  Tho  nnnral  of  the  con- 
vpntton  waa  diaapproved  by  cortath  Liberal  politidana,  who  in- 
sisted thit  the  piicc  of  sugar  had  been  nised  by  tha  convenlioD; 
and  Sir  Edward  Grey  aaid  that  the  govciotncat  had  intended 
ID  denounce  the  CQavcaUon,  but  other  couotiies  bad  urged  that 
Gnat  Britain  bad  induced  them  to  enter  into  it.  and  to  alter 
thcii  fiscal  lyalem  foe  that  purpose,  and  tt  would  he  unfair  te 
BpHi  the  arrangcmenl.  Besido,  doDUndation  would  not  btve 
nuant  a  lUiua  to  piior  condition*;  for  otheinuiitiiet nould 


have  continued  Ibe  convention,  and  probably  with  success, 
and  would  have  proposed  prohibitive  or  retaliatory  dutfes  in 
respect  of  British  sugai,  with  bad  results  politically.  Still  the 
Biittsh  government  had  been  prepared  to  denounce  the  con- 
vention in  view  of  the  penal  clause  which  had  ensured  the  ex- 
clusion of  bounty-fed  sugar,  eitbcr  directly  or  through  the 
tmposlLion  of  an  eitra  duty.  But  this  bad  been  removed,  and 
It  val  DOW  unreasonable  to  Insist  on  denunciation.  Russia 
would  have  made  the  same  arrangement  she  had  obtained 


10  En^asd  about  40,oi>a  tons  of  sugar  yearly;  she  nigh 
send  900,000  lonl.  Was  this  limitation  a  reason  foi  sacr 
Ibe  advantages  we  bad  gained?  Under  Ihe  original 
of  Ihe  conveation  Great  Britain  might  have  been  asked  te 
her  pons  to  sugar  proceeding  from  one  coaniry  or  an 
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The  ane  and  beet  Mgtf  crope  of  tbe  worid  for  1909-1910,  wkb  the  tverage  of  the  cropt  for  the  seven  preceding  yean  from  1902-1903. 

in  tone  of  2240  lb. 
A.— Cane  sugar  (compiled  from  the  WteUy  Statistical  Sugar  Trade  Joumat  of  Messrs  Wlllett  &  Gray  of  New  York,  and  books  and  reporti' 

published  under  the  authority  of  the  government  of  India). 


Aveiagecrop  I 
for  7  years  end-  " 
ing  1908-1909. 


Country. 


Crop. 
1909-1910 


Country. 


Crop. 
1909-1910 


Average  crop 
for  7  years  end- 
ing 1908-1909. 


Africa — 

Kiauritius       .     . 
Reunion    .     .     . 
Nata.        .     . 
Total  in  Africa 


Tons  avoirdupdf. 

55.000 

220,000 

45.000 

45.P0O 


America— 

A/Sentina 

Braxil        

British  Colonies — 

Trinidad 

Barbadoes 

Jamaica 

Antigua  and  St  Kicta  .     . 

Demerara  ■ 

Lesser  Antilles 
Total  in  British  Colonics 
Costa  Rica     .     .     »     . 

Cuba         

Danish  Colony,  St  Croix 
Dutch  Colony*  Surinam 

French  Colonies- 
Martinique      .     .     . 
Guadeloupe 
Total  in  French  Colonies 

Ecuadoi    .... 

Guatemala 

Haiti  and  Santo  Doming 

Mexico      .... 

NKaragua      .     . 

Peni  .... 

Salvador  .... 

United  State*— 
Louisiana    .     .     . 


Porto  Rico       .     . 
Hawaiian  Islands  . 
Total  in  United  States 


36S.000 


Tons  svotrdupob. 

67.592 
183.688 

33.299 

.2L25L 


3".4J6 


lao.ooo 


276.000 


132.4x0 


45.000 

40,000 

ia,ooo 

25,000 

115,000 

0,000 


45.23^ 
37.49» 
13.253 
21.857 
114*922 

'0'7'5 


243.000 


iii 


7^ 


00 


1.700,000 


1,180.203 


15,000 


ll:iSL 


i&ooo. 


'3.149 


Venenida  .     .     . 
Total  in  AoMfka 


Asia — 
British   India    and    Depen- 
dencice 


3.000 


3.000 


3.9S&000 


J|i2Zi2S2_ 


3.7SOiOoo 


J0£CO 


iS£OQ. 


34r«79 
JhSSSL 


ZLZZS. 


7ff>P  , 


13 


liSSSL 


^joii 


90,600 


M 


130,000 


45«> 


4r790. 

4.260 


UA 


130.000 
6.500 


'43'6i? 


Ji£^ 


3>5.ooo 
io»ooo 

280.000 
490.000 


300.714 
17IIK 


1,105,000 


890, 


.995 


Dutch  Colony^^ 
Java  and  Madoera 

Japan  and  Formosa 

United  States  possession- 
Philippine  Islands 

Sbm 

Total  in  Asia   .     .     . 


Australia  and  Polyne8ta>- 
British  ~ 
Fgi  Islands 

gueensland 
cw  South  Wales    . 
Total   in    Australia   and 
Polyi 


IjOOOjOOO 


1,200,000 


130,000 


■  • 


Europe  ' 
Spain    .... 
Total  in  Europe 


<     .     • 


Stanmary— 

Africa 

America  

Asia 

Australia  and  Rilyncsia  .     , 
Europe 

Total     jMndnetion     of     cane 
sugar  ui  the  world      .     .     . 


145.000 


7,000 


6,2y,0Oo' 


69.00© 
136.000 

,M'y>o 


21 


2:522. 


i6iooo 


ibjooo 


365.000 

3.955.000 

6,232,000 

219.300 

16,000 


10,787,500  • 


3,600,000 


I.OQO.OOO 


'tO'9739 


94025 


125.468 


,000 


«^ 


JMS. 


49,923 

144.000 
20,706 


214.634 


19.473 


!MLL 


3«2,436 
3,107,252 
5,845,432 

a  14.634 
»9.473 


9.499,227 


&— Beet  sugar  1 

feonpOed  from  data  furnished  by  the  Statiatisches  Bureau  fQr  die  RQbenzucker  Industrie  des  Deutschen  Reiches,  of 

M r  F.  .0.  Xicbt,  Magdeburg). 

Country. 

Crop, 
1902-1903. 

Crop, 
1903-1904. 

Crop, 
1904-1905- 

Crop, 

1905-1906. 

Crop, 
1906-1907- 

Crop, 
1907-1908. 

Crop, 
1908-1909. 

crop, 
1909-1910. 

Average  of  7 

years  1902-1903 

to  19C«-1909. 

Tons 

TbM 

Tbu 

Tbm 

Tow 

'   TOH 

IVw 

n« 

Tew 

■TCiiilBpafa. 

avsikiiiipsli. 

-       -  *i   i  igi  mtm 

tvoitdupoia. 

IVXMRliqX^ 

ivoirdupoh. 

tvoiidupob. 

cyoiidupob. 

Austria-Hungary    .     . 

IAIO.987 

I>I49>$<6 

«7&383 

1.485.944 

1,322,716 

1,402,157 
228,682 

1.376.501 

1,240,102 

1,236.172 

Belgium       .... 

220,550 

200.233 
46,258 

173.679 

323,577 

278,338 

254,258 

246,051 
03.973 

239,902 

Denmark 

36.004 

44.r6l 

64.958 

65,942 

7IS216 

64.367 

53.548 

France   . 

820*050 

79».6o5 
l',897.234 

612,592 

1.072,473 

744.153 

794.312 

811,970 

2,007,780 

793.058 

Germany     , 

1,734,624 

1.572,923 

2,379,959 

2,201,810 
178.551 

2.095.959 

2.049.951 

1.990,637 

Holland 

100^793 

121,600 

134*394 

203,912 

I72.4»7 

210,958 

196,841 

160.375 

Italy.      .     . 

>     i     >  - 

1,2361469 

I,l87!848 

93«'.565 

92«433 

IO4.7O8 

133.8J8 
1.387,732 

162,701 

114,168 

111,718 

Russia    .     . 

953.204 

MI7.386 

1,237.530 

'']^i% 

1,194.105 

United  Sutes   . 

192,376 

204,847 

206,410 

279.236 
246.384 

426.171 

W,^ 

377,945 
289,935 

302,890 

Otjyer  countries      .     . 

aoi.510 

249.254 

20S.54« 

289,220 

274.594 

250.050 

Total  crop  of  the  world 

5.665,796 

&977.189 

4,840,798 

7,102,060 

7.030,989 

6.891.876 

6.818458 

6,505,607 

6,332.455 

Tlie  matter  temporarily  dropped,  but  certain  liberal  members 
of  parliament  continued  to  press  for  the  withdrawal  of  Great 
Britain  from  the  convention,  it  being  stated  that  a  promise  had 
been  privately  given  by  Sir  Henry  Campbell-Bannerman  that 
the  govcriunent  would  withdraw  as  soon  as  practicable.  On 
tlte  rsth  of  July  1908,  Mr  Asquith  said  that  Sir  Edward  Grey 
had  annoujiced  in  the  House  of  Commons  on  the  6th  of  June 
IQ07  that  the  British  government  intended  to  negotiate  with 
tlie  powers  for  ^e  renewal  of  the  convention,  on  condition  that 
tbcy  would  reUnquiab  the  penal  clause^  and  that  none  of 


the  obligations  in  the  convention  as  renewed  were  penal  or 
required  statutory  authority. 

Tables  IL,  III.  (p^  773)  and  IV.  {p,  774)  give  atatiitfcs of  cane 
and  beet  sugar  production. 

The  Quantitiesfor  India  have  been  computed  from  tnfermation  fur- 
nished L^lhe  India  oflke.  and  publications  made  under  authority 
of  the  secretary  of  state  and  the  commercial  intelligenee  department 
of  the  Indian  government.  ^ 

The  whole  of  the  sugar  produced  in  India  is  consumed  m  the 
country  and  sugar  is  imported,  the  bulk  of  it  being  cane  sugar  coming 
from  Mauritius  and  Java,  and  about  85%  of  the  import  is  of  high 
quality  resembling  refined  sugar. 
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SUGAR-BIRD— SUGGESTION 


It  would  appear  that  tiie  ptticliaahiff  power  of  tke  lahabitaats 
of  India  hat  increased  of  late  yean,  and  taere  ie  a  nowinff  demand 
for  refined  suear,  focteied  bv  tlw  circumstance  tfiat  modem  pro> 
cesses  of  manuTacture  can  make  a  quality  of  sufUt  broadly  speaking, 
equal  to  sugar  refined  by  animal  chanxMl.  without  u^nsf  charcoal, 
and  so  the  religious  objectioas  to  the  lefined  sugars  oil  old  days 
have  been  overcome.  (A.  Ch.  ;  V.  W.  Ca.) 

SUGAR-BIBp,  the  EngUah  name  commonly  f^ven  in  the  West 
India  Islanda  to  the  various  meniben  of  Uie  fuos  CcrliUafa 
(belonging  to  the  Passerine  family  Coerebidae*)  for  their  habit 
of  frequenting  the  curing-houses  where  sugar  is  kept,  apptiently 
Attracted  thither  by  the  swarms  of  fliA.  Tb^  often  come  into 
dwelling-houses,  hoppixiyg  from  one  piece  of  furniture  to  another 
and  carefully  exploring  the  surrounding  objects  with  intent  to 
find  a  qnder  or  insect.  In  their  figure  and  motions  ibey  remind 
a  northern  naturalist  of  a  nuthatch,  while  their  coloration — 
bkck,  yellow,  olive,  grey  and  whitfr-Walls  to  him  a  titmouse. 
They  generally  keep  in  pairs  and  build  a  domed  but  untidy  nest, 
lasring  therein,  three  eggs,  white,  blotched  witli  msty-red. 
Many  species  are  recognised,  some  of  them  witli  a  very  limited 
range;  three  are  continental,  with  a  joint  range  extending  from 
•ottthem  Mexico  to  t^eru,  Bolivia  and  south-eastern  Brasil, 
while  others  are  peculiar  to  certain  of  the  Antilles,  and  several 
of  them  to  one  island  only.  Thus  C.  cabali  is  limited,  so  far 
as  is  known,  to  Cozumel  (off  Yucatan),  C.  Iricehr  to  Old  Provi- 
dence, C,  JUaeola  (the  type  of  the  genus)  to  Jamaica,  and  so 
on,  while  islands  that  are  in  sight  of  one  another  are  often 
inhabited  hy  different  **  species."  The  gentis  fiumishes  an  ex- 
cellent example  of  the  effects  of  isolation  in  breaking  up  an 
original  form,  while  tbere  is  comparatively  little  differentiation 
among  the  individuals  which  inhabit  a  large  and  continuous 
area.  The'  non-appearance  of  this  genus  in  Cuba  is  very 
remarkable.  (A.  N.) 

SUGBB  (c.  io8r-xisi),  French  ecclesiastic,  statesman  and 
historian,  was  bom  of  poor  parents  either  in  Flanden,  at  St 
Denis  near  Paris  or  at  Toury  in  Beauce.  About  xoqx  he 
entered  the  abbey  of  St  Denis.  Until  about  x  104  he  was  educated 
at  the  priory  of  St  Denis  de  TEstrfe,  and  there  first  met  his 
pupil  King  Louis  VI.  From  1x04  to  xxo6  Suger  attended 
another  school,  perhaps  that  attached  to  the  abbey  of  St 
Benott-sur-XiOire.  In  xxo6  he  became  secretary  to  the  .abbot  of 
St  Denis.  In  the  following  year  he  waa  made  provost  of  Bemeval 
in  Normandy,  and*in  xio^  of  Toury.  In  xxx8  he  was  sent 
by  Louis  VI.  to  the  court  of  Pope  Gelasius  II.  at  Maguelonne, 
and  lived  from  iiax  to  1122  at  the  court  of  his  successor, 
Calixtus  n.  On  his.  return  from  Italy  Suger  was  appointed 
abbot  of  St  Denis.  Until  1x37  he  occupied  himself  at  court 
mainly  with  the  temporal  affairs  of  the  kingdom,  while  during 
the  following  decade  he  devoted  himsdf  to  the  reorganization 
and  reform  of  St  Denis.  In  XX37  he  accompanied  the  future 
king,  Louis  VII.,  into  Aquitaine  on  the  occasion  of  that  prince's 
marriage  to  Eleanor  of  Aquitaine,  and  during  the  second 
crusade  was  one  of  the  regents  of  the  kingdom  (x  147-1x49). 
He  was  bitterly  op(K>aed  to  the  king's  divorce,  having  himself 
advised  the  marriage.  Although  he  disapproved  of  the  second 
crusade,  he  himself,  at  the  time  of  his  death,  on  the  3xst  of 
January  xxsx,  was  preaching  a  new  crusade; 

Suger  was  the  friend  and  counsellor  both  of  Louis  VI. 
and  Louis  VII.  He  urged  the  king  to  destroy  the  feudal 
bandits,  was  responsiUe  for  the  royal  tactics  in  dealing  with 
the  communal  movements,  and  endeavoured  to  regularize  the 
administration  of  justice.  He  left  his  abbey,  which  possessed 
considerable  property,  enriched  and  embellished  by  the  con- 
struction of  a  new  church  built  in  the  nascent  Gothic  stjde. 

Suger  waa  the  foremost  historian  of  his  time.    He  was  the 

'  Known  In  French  as  GuitguitSt  a  name  used  for  them  also  by 
some  Englbh  writers.  The  Guitimit  of  Hernandez  (Rer.  medic.  N. 
kisp.  tktsaurus,  p.  56),  a  name  said  by  him  to  be  of  native 
ori|in,  can  hardly  be  determined,  though  thought  by  Montbeiltard 
{Mtst.  not.  oiseaux,  v.  539)  to  be  what  is  now  known  as  Coenba 
caenUea,  but  that  of  later  writers  is  C  eyanea.  The  name  is  probably 
onomatopoetJc.  and  very  likely  analogous  to  the  "quit. ''^applied 
la  Jamaica  to  teversl  small  biras. 


autiior  of  a  panegyric  on  Louis  VI.  (Viia  LudevM  rtgit),  an4 
part-author  of  the  perhaps  more  impartial  histoiy  of  Louis  VII. 
{Hishria  ^oriosi  regis  Lud&nci),  In  his  LUier  de  rebus  tH 
administraHone  sua  gestis,  and  its  supplement  lAbtUus  ds  am- 
secraticne  eccUsiae  S,  Dumysiif  he  treats  of  the  improvements  he 
had  made  to  St  Denis^  describes  the  treasure  of  the  church,  and 
gives  aa  account  of  the  rebuilding.  Suger's  wodca  served  to 
imbue  the  monks  of  St  Denis  with  .a'  taste  for  history,  and 
called  forth  a  long  series  of  quasa-offidal  chronides. 

See  0.  Cartdlieri,  AU  Sfuer  von  SmnUDetus  (Beriin,  X898);  A. 
Luchaire,  L»ms  le  Cros  (Pans,  1990);  F.  A.  Gervaiae,  Histolre  de 
Suger  (Puis,  1721). 

BUOOBSnOH.  By  the  older  British  writers  on  psychology 
the  words  "  suggest "  and  "  suggestion  "  were  used  in  senses  very 
dose  to  those  which  they  have  in  common  speech;  one  idea  was 
said  to  suggest  another  when  it  recalled  that  other  to  n^d  or 
(in  the  modem  phrase)  reproduced  it.  Modem  studies  in  mental 
pathology  and  hypnotism  (g.«.)  have  led  to  the  use  of  these 
words  by  psychologists  Sa  a  spedal  and  technical  sense.  The 
hypnotists  of  the  Nancy  school  rediscovered  and  gave  general 
currency  to  the  doctrine  that  the  most  essential  feature  of  the 
hypnotic  state  is  the  tmquestioning  obedience  and  dodlity  with 
which  the  hypnotized  subject  accepts,  believes,  and  acts  in 
accordance  with  e\*ery  command  or  proposition  of  the  hypno* 
tizer.  Commands  or  propositions  made  to  the  subject  (they 
may  be  inerdy  implied  by  a  gesture,  a  i^nce,  or  a  chance 
reinaik  to  a  third  penon)  and  accepted  with  this  peculiarly 
uncritical  and  intense  belief  were  called  "  suggestions ";  and 
the  subject  that  accepted  them  in  this  fashion  was  said  to  be 
**  auggestlbk."  It  has  alao  been  made  abundantly  dear,  chiefly 
by  the  labouft  of  French,  physidans,  that  a  high  degree  of 
"  suggestibility  "  is  a  leading  feature  of  hysteria,  and  that  this 
fact  is  the  key  to  the  understanding  of  very  many  of  Its'protean 
manifestations. 

It  is  also  becoming  widdy  recognized  that  the  suggestibility 
of  hypnosis  and  of  hysteria  is  conditioned  by  a  peculiar  state  of 
the  brain,  namely  a  cerebral  or  mental  dissocution,  which  in 
hypnosis  is  temporarily  induced  by  the  operations  of  the 
hypnotist,  and  in  hysteria  arises  from  some  ddficiency  of  energy 
in  the  whole  psycho-physical  system.  In  respect  to  these  points 
there  is  now  a  wide  consensus  of  opinion  among  the  leading 
authorities;  bat  as  to  the  range  and  scope  of  suggestion  in  our 
mental  Hfe  great  differences  of  opinion  still  obtain.  We  may 
distinpii^h  three  pdndpal  views.  Firstly,  it  is  maintained  by 
a  number  of  phyacians  (notably  by  Professor  Pierre  Janet, 
whose  profound  studies  of  hysterical  patients  are  Justly  cele« 
brated)  that  all  hypnotizable  persons  axe  hysterical  ahd  that 
suggestibility  is  a  condition  peculiar  to  hysterical  subjects. 
In  view  of  the  assertions  in  recent  years  of  several  physidans 
of  high  repute  to  the  ciffect  that  they  find  more  than  90% 
of  all  subjects  hypnotizable,  it  would  seem  that  this  view  can- 
not be  maintained,  and  that  this  restriction  of  suggestion  to 
hysterical  subjects  <Hily,  and  the  stigmatization  of  suggestibility 
as  in  every  case  a  morbid  symptom,  are  errors  arising  from  too 
exdusive  occupation  with  its  manifestations  in  this  fidd.  A 
second  group  consists  of  writers  who  adihit  that  suggestion  may 
operate  in  normal  minds,  but  who,  while  recognizing  that  it  is 
not  an  essentially  pathological  process,  maintain  that  it  is  a 
process  of  very  peculiar  and  exceptional  nature  that  has  little 
or  no  affinity  with  normal  mental  operations.  They  hold  that 
suggestion,  whether  it  occurs  in  morbid  or  in  healthy  subjects, 
alwasrs  implies  the  coming  into  operation  of  some  obscuidy 
conceived  faculty  or  region  of  the  mind  which  is  present  ip  all 
men,  but  wiiich  usually  lies  hidden  or  submerged  beneath  the 
flow  of  our  more  commonplace  mental  activities..  This  sub- 
merged faculty  or  system  of  faculties,  which  is  held  by  these 
authors  to  be  operative  in  all  processes  of  suggestion,  is  variously 
designated  by  them  the  secondary  or  submerged  stratum  of  con- 
sdousness,  the  subconscious  or  subliminal  self  (see  Subumxnal 
Self).  The  writers  of  this  group  insist  upon  the  more  start- 
ling of  the  effects  produdble  by  suggestion,  .the  more  pro* 
found  changes  of  boidily  and  mcotal  proccasc8»  such  as  paralysis. 
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'Whtncture,  hyperteitliMU,  iiutntmd  power  ^  reooBectkn, 
btUudnations  (9.9.),  &c.;  and  they  regard  diieodation  as  the 
process  by  which  the  submerged  and  supernormal  faculty  (or 
faculties)  that  they  postulate  is  liberated  from  the  dominance 
of  the  normal  waking  self. 

A  third  view  has  been  rapidly  gaining  ground  and  is  now 
predominant.  It  connects  itself  with,  and  bases  itself  upon, 
the  view  of  Professor  Bemheim  and  his  colleagues  of  the  Nancy 
school  of  hypnotism.  According  to  this  view  aU  jnen  are  aomally 
suggestible  under  favourable  conditions,  and  the  Jiypnotic 
subject  and  the  hysteric  patient  differ  from  the  normal  human 
being  chiefly  in  that  their  normal  suggestibility  is  more  or  less 
(sometimes  very  greatly)  increased,  owing  to  Uie  prevalence  of 
the  state  of  cerebral  dissociation. 

According  to  this  third  view,  suggestion  may  be  defined  as  the 
communication  of  any  proposition  from  one  persom  (or  persons) 
to  another  in  such  a  way  as  to  secure  its  acceptance  with 
conviction,  in  the  absence  of  adequate  logical  grounds  for  its 
acceptance.  The  idea  or  belief  so  introduced  to  the  mind  of 
the  recipient  is  held  to  <:4;)erate  powerfully  upon  his  bodily  and 
mental  processes  in  proportion  to  the  dqsree  of  its  dominance 
over  all  other  ideas  or  mental  processes;  and  the  extraordinary 
character  of  the  effects,  both  bodily  and  mental,  of  su|gestion 
in  hypnoUc  and  hysterical  subjects  is  held  to  be  due  to  the  fact 
that,  in  these  conditions  of  mental  dissociation,  the  dominance 
of  the  suggested  idea  is  complete  and  absolute;  whereas  in  the 
absence  of  such  dissociation  the  operation  of  the  suggested  idea 
is  always  subject  to  some  weakening  or  ihhibition  through  the 
influence  of  many  o{^xi6ed  or  incompatible  tendencies  and  ideas, 
even  if  these  do  not  rise  into  explicit  consdousnesa. 

This  third  view  seems  justified  by  the  facts  that  no  thaxp  line 
can  be  drawn  between  the  suggestibility  of  normal  men  and 
that  of  hypnotised  or  hysterical  subjects,  and  that  under  favour- 
able conditions  many  of  the  most  striking  results  of  suggestion 
(e.|.  hallucinations,  contractures,  inability  to  move,  insensibility 
of  various  sense-organs,  and  so  forth)  may  be  produced  in 
subjects  who  present  at  the  time  no  other  symptom  of  the 
b3rpDotic  or  hysterical  condition. 

If,  then,  we  recognise,  as  we  must,  that  the  alogical  produc- 
tion of  conviction  is  the  essence  of  suggestion,  and  that  this 
frequently  occurs  in  normal  minds  as  well  as  in  those  suffering 
from  various  degrees  of  dissociation,  it  becomes  necessary  to 
define  the  conditions  that  favour  the  opefMion  of  suggettion  in 
normal  «««tiH<. 

These  conditions  are  resident,  on  tjie  one  hand,  in  the  recipient 
of  the  suggestion,  and,  on  the  other  haad,  in  the  source  from 
which  the  suggestion  comes.  Of  the  oonditions  iA  the  former 
class  three  seem  to  be  of  principal  importance. 

(a)  Defect  of  knowledge:  the  defect  may  be  quantitative  or 
qualitative,  i.e.  it  may  consist  in  the  lack  of  knowledge  or  of 
firmly  established  beliefs  about  the  subject  of  the  proposition, 
or  it  may  consist  in  the  lack  of  systematic  organiaation  of  such 
knowledge  as  the  mind  possesses.  The  weU-trained  mind  fe 
relatively  insuggestible,  firstly  because  it  possessed  large  stores 
of  knowledge  and  belief;  secondly,  because  this  mass  of  know- 
ledge and  belief  &  systematically  organized  in  such  a  way  that 
all  its  parts  hang  together  and  mutually  support  one  another. 
On  the  other  hand,  the  young  child,  t)ie  uncultured  adult,  and 
especially  the  savage,  are  apt  to  be  suggestible  in  regard  to 
very  many  topics,  first,  because  they  have  relatively  little  know- 
ledge; secondly,  because  what  little  they  have  is  of  a  low  degree 
of  organization; «.«.  it  does  not  form  a  logically  coherent  system 
whose  parts  redprocaUy  support  one  another.  Suggestion  in 
such  cases  may  be  said  to.be  conditioned  by  primitive  credulity 
or  the  suggestibility  of  ignorance.  (6)  But  the  same  person 
will  not  be  found  to  be  equally  suggestible  at  all  times  under 
similar  external  conditions.  There  are  changes  of  mental  state 
which,  without  overstepping  the  limits  of  the  normal,  condition 
varying  degrees  of  increased  suggestibility.  A  man  b  least 
suggestible  when  his  mind  works  most  efliciently,  when  he  is 
most  vigorous  and  most  wide  awake;  every  departure  from  this 
state,  due  to  fatigue,  bodily  ill-health,  emociooal  pertuibatiM, 


drug!  ot  any  other  cause,  faaroAiU'suggcstlbfllty.    <c) 

of  equal  dcpees  of  knowledge  or  igsmmnre  wiU  be  found,  even 

at  their  times  of  greatest  mental  efficiency,  to  be  unequally 


suggestible  owing  to  diienenoes  of  native 


lonepersofi 


is  fay  nature  nwre  open  than  another  to  p*y5m*l  ioflueace,  more 
easily  swayed  by  otheo,  more  ready  to  accept  their  dicU  and 
adopt  their  opinions  for  his  own.  Differenoss  of  this  kiud  are 
probably  the  caqmsnon  of  differsBces  in  Uie  native  stteogtb 
of  one  of  the  fundamental  instinctive  dispoaitioiis  of  the  haman 
mind,  an  nstinct  which  is  called  into  play  by  the  pRSsnpe  of 
persons  ef  superior  powers  and  the  esotement  of  which  throws 
the  subject  into  an  attituds^of  tmhmiaiion  or  subjectign  towards 
the  impressive  peaooality. 

Considered  fkbas  the  side  of  the  agent,  suggestion  Is  favoured 
by  whatever  tends  to  render  Um  impressive  to  the  subject  or 
patient<-gRat  bodily  stsength  or  stature,  fine  clothes^  a  con- 
fident manner,  superior  abiHties.of  any  kind,  age  and  experience, 
any  repuution  for  special  capacities,  high  sodal  position  or  the 
occupation  of  any  position  of  acknowledged  authority;  in  short, 
all  that  is  summnri  up  by  the  term.  "  personality,"  all  that 
contributes  to  make  a  persooaHty  *' maipoetic "  or  to  give  it 
prestige  renders  it  capable  of  evoking  on  the  port  of  others  the 
suhmitiive  suggestible  attitude.  A  gioup  of  perwns  in  agreement 
is  capable  of  evoking  the  suggestible  attitude  far  more  effectively 
than  any  single  member  of  die  group,  and  the  larger  the  group 
the  more  strong^  does  it  exert  this  influence.  Hence  the 
suggestive  force  of  the  popularly  accepted  maxims  and  well- 
established  sodal  conventions;  such  propositions  are  collective 
suggestions  which  carry  with  them  all  the  immense  collective 
prestige  of  organized  society,  both  of  the  present  and  the  past; 
they  embody  the  wisdom  of  the  ages.  It  is  in  the  main  through  the 
suggestive  power  of  moral  maxims,  endowed  with  all  the  prestige 
of  great  moral  teachers  and  of  the  collective  voice  of  society,  that 
the  child  is  led  to  accept  with  but  little  questioning  the  code  of 
morals  of  his  age  and  country;  and  the  propagation  of  aU  religious 
and  other  dogma  rests  on  the  same  basis.  The  normal  suggesti- 
bility of  the  child  is  thus  a  principal  condition  of  its  docility, 
and  it  is  hi  the  main  by  the  operation  of  normal  suggestion  that 
society  moulds  the  characters,  sentiments,  and  beliefs  of  its 
members,  and  renders  the  mass  of  its  elements  harmonious  and 
homogeneous  to  the  degree  that  is  a  necessary  condition  of  its 
collective  mental  life.  Normal  suggestion  produces  its  most 
striking  effects  in  the  form  of  mass-suggestion,  i.t.  ^rbtm  h 
operates  in  large  assemblies  or  crowds,  especially  if  the  menkbeis 
have  but  littie  positive  knowledge  and  culture.  For,  when  a 
belief  Is  propagated  by  collective  suggestion  through  the  large 
mass  of  men,  each  fells  under  the  suggestive  sway  of  the  whole 
mass;  and  under  these  conditions  the  operation  of  suggestion  is 
further  aided  by  the  universal  tendency  of  mankind  to  imitation 
ahd  sympathy,  the  tendency  to  hnitate  the  actions  of,  and  to 
experience  the  emotions  expressed  by,  those  about  one. 

Conditions  very  favourable  to  mass-suggestion  prevailed 
during  the  mKMIe  ages- of  European  history;  for  these  "dark 
ages  '*  were  chamcterized  by  the  eafstence  of  dense  populations, 
among  whom  there  was  free  interoousK  but  very  little  positive 
knowledge  of  nature,  and  who  were  dominated  by  a  church 
wielding  immense  prestige.  Henoe  the  frequent  and  powerful 
operations  of  suggestion  on  a  huge  scale;  Fran  time  to  tine 
fantastic  beliefs,  giving  rise  te  most  extravagant  behaviour, 
swept  over  large  areas  of  Europe  like  virulent  epidenics-^epi- 
demies  of  dancing,  of  flagellation,  of  faaUudnation,  of  belief  in 
the  miraculous  powers  of  relics  or  of  indivhliMis,  and  so  forth.  In 
these  epidemics  all  the  conditions  favourable  to  normal  sugges- 
tion were  generally  present  in  the  highest  degree*  with  the  result 
that  in  great  numbers  of  penons  there  were  produced  the  more 
extreme  eff<ects  of  suggestion,  such  as  are  usually  associated  with 
the  -hysterical  or  hypnotic  state.  At  the  present  time  similar 
manifestations  occur  in  a  modified  form,  as  t.g»  the  popular 
pilgrimages  to  Louides,  Holywell  and  other  plaoes  that  from 
time  to  time  acquire  reputatieos  for  miraculoaa  curative  powers. 

>lflii9-fiig;«sl^.-'^lthottgb  auto«BUggeation  does  not  strictly 
f^  under  the  dcfinifinn  of  suggrstion  given  above,  its  usage  to 
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mind.iDd  b  icopted  wHh  conviction  in  cite  abmcc  ol  lultqiuuc 
logical  groundL  Gcncnlly  the  b«U«(  l5  inlllucd  by  Kime  eitcnul 
event  or  loine  bodUy  cbange,  ol  through  tome  inteqireliliDa  of 
■  be  bch&vioui  cl  olber  penod!;*.;.  ■  mm  [ilU  on  the  road  ud  >. 
wigon  very  neuly  pUMi  over  hi*  legi,  peihafS  gndng  them 
merely;  when  he  ii  picked  up,  hit  legi  an  found  to  be  pualyied. 
The  event  hu  inducid  the  conviction  that  his  legi  aR,  lericKuIy 
>  effectively  aa  to  realize 


IKti.   Ota: 


te  person  In  a  wty  wbich  tends  him  to 


s^  accordingly  he  lies  di 
and.  In  the  coune  of  some  days  or  wee 
succeed  in  buying  off,  or  in  some  way  t 
Influence.  Ot,  u  it  more  familial  and 
suggestion,  we  nay  die  the  case  of  a  m 
bittd  pill  in  the  helici  that  it  oenlaii 
emetic,  tealitei  th 
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S1JHIiatownoICemuDy,iiilbepiovince  oTFiusiian  Saiony, 
picturesquely  siluated  on  the  Lauter,  on  llie  southern  slope  of  thi: 
Thuiingian  Forest,  fi)  m.  N,E.  of  Meiningen  and  aj  to.  S.W.  of 
Erfuitbyrail.    Pop.  (iQoj),  ij,Si«.   The  armourers  of  Suhl 


ijoyed  ihelr 


ily  la  die  glh  cinlury,  but  they 
highest  vogue  from  i;;oIdi6}4'  Thelcnigblsoisoutn  Lieinuny 
especially  prised  the  swords  and  aimoui  oi  this  town,  aiul  many 
o!  ibe  weapons  used  in  campaigns  against  the  Tucks  and  in  the 
Seven  Yeais'  War  ate  »id  Co  have  been  manufactured  at 
Suhl.  It  has  suBeced  consideobiy  in  modecn  times  from  ibc 
competition  of  olbci  towns  in  this  industcy,  especially  since 
the  inuoduclioa  of  the  bteecb-loailiDg  rifle.  It  still  contains, 
however,  large  faclotiea  for  firearms  mililaiy  and  Eportinf ,  and 
ude  amis,  besirke  ironworics,   macblntworlcs,   potteries   and 

declined.  A  brine  spring  (Soolquelle)  at  the  foot  of  the  n«gb< 
boucing  Domhetg  is  said  to  have  given  name  lo  the  town. 

Suhl,  which  obtained  dvic  rights  in  1517,  belonged  lo  the 
principality  of  Henneberg,  and  formed  part  oi  tBr  poeee^ons  of 
the  liingdfHn  of  Saxony  assigned  to  Prussia  by  tin  Coogteu  of 

Sec  Wenher,  Chrmik  itr  Sludl  SkU_{i  vdi.,  SlM,  t!46-l847)- 
■UICIDB  (fiom  LaL  mi,  of  oneKlf,  and  cidiinii,  from  ueden, 
(o  kill),  tbe  act  of  Intentionally  deslcifiring  one's  own  life.  The 
phenomenon  of  suicide  has  al  aU  timn  altcactedalarge 
of  allentioii  from  moralists  and  sedal  invesligato 
eiisleoce  is  looked  upon,  in  Western  pivillDUlon,  as  a  sig 
presence  ol  maladies  in  tbe  body  politic  which. ' 
or  not,  deserve  careful  examinacioo.  Ic  Is,  of 
to  compare  Westeni  dvilliation  in  this  respect  with,  say,  Japan, 
where  suiddc  is  ceccain  circumstances  is  psrl  ef  a  distinct  mpcal 
creed.  In  Chriatian  ethics  and  Christian  law  it  is  wnof,  indeed 
Ulegll,  as  a/fJe  de  u.  self-murder.  It  b  within  compantivriy 
recent  years  that  the  study  of  suicide  by  means  of  Ibe  viul 

■hilt  the  act  may  be  regaeded  tit,  purdy  voluncaiy  one,  yeC 
Ihtt  suidde  as  a  whole  conforms  there  to  certain  general  laws, 
and  ia  Influenced  by  conditions  ochsr  Chan  men  individual 
dtmmsttiKes  ot  surrounding  Thus  it  can  be  shown  that  each 
country  has  a  different  auidde-ntc.  and  that  whUe  the  nte  for 
ndi  country  mav  ffucluate  from  year  to  year,  yet  it  maintains 
piacliadly  tl 
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suiddes  is  practically  the  same  from 
lea  to  t  femsle;  thai  it  is  possible  10 
est  prevalence,  the  modes  o(  desth 
hand  and  women  on  the  other,  and 
even  the  relative  frequency  of  suicide  amongst  persons  following 
different  professions  and  employments;  and  that  in  most  of  ihe 
countries  of  Europe  the  sutride-nle  is  incrnsing.  In  Englsnd 
and  Walea  Che  annual  death-rate  pet  miilion  from  suicide  hat 
steadily  advanced,  as  is  riiown  by  the  fnllowing  figure*  for 
quinquennial  periods: — 

l86i-tS6s     .     .     6j  per  minion  nving. 
rMfr-tflTo    .     ,     66  „  „ 

1B16-1S80  .  .  74  ",  " 

I8ii-I8*5  .  .  7S  ..  „ 

lSS6-rS90  '  •  Z!  ■■ 

i896-l«M  .  .  t9  ..  ;, 

7I16  DUt  toble  Dluslcata  the  continued  inciease  In  lecent 

yean,  and  at  ibc  as 


Talal  SxbUo^Uatt  IKd  Frmldt-  im  Bm^mi  and   Wata, 
tjiipunu-anitnl'i  Jttftrii}. 
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The  leiscrn  ol  the  high  luidde-rate  in  tome  countries  39 
pared  wilb  others,  and  the  cailwt  of  ils  progressive  increau 

such  as  the  influence  of  climate,  the  nimpiniiive  pievalen 
insanity,  and  Ihe  piDportlonatcconaumplion  of  alcoholic  di 

be  iBttarked  that  suicide  is, much  more   common   ami 
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PratetUBt  thanr  amoibgA  Ronmii  Catholic  codOniiaitiefl,  viuh 
Jews  hftve  a  smaller  suidde-rate  than  Roman  Catholics.  A  point 
of  considerable  interest  is  the  increase  of  saidde  in  vdation  to  the 
advance  of  elementary  education.  Ogle  states  that  suicide  is 
more  common  among  the  educated  than  the  illiterate  classes.  It 
is  also  more  prevalent  in  urban  than  in  rural  districta.  A  curions 
feature  m  large  towns  is  the  sudden  outbreak  of  self-destruction 
whkh  sometimes  occurs,  and  which  has  led  to  fts  bdng  described 
as  epidnnic.  In  such  cases  force  of  example  and  imitation 
undoubtedly  play  a  considerable  part,  as  it  is  well  veoognized  that 
both  these  forces  exert  an  influence  not  only  in  causing  saidde, 
but  also  in  suggesting  the  method,  time  and  place  for  the  act. 
No  age  above  five  years  is  exempted  from  furnishing  Its  quota  of 
suiddal  deaths,  although  self-destruction  between  five  and  ten 
years  is  very  rare.  Above  this  age  the  proportion  of  suiddes 
increases  at  each  period,  the  maximum  being  reached  between 
fifty-five  and  sixty-five.  Among  females  there  is  a  greater 
relative  prevalence  at  earlier  age  periods  than  among  males. 
The  modes  of  suidde  are  found  to  vary  very  slightly  In  different 
countries.  Hanging  is  most  common  amongst  males;  then 
drowning,  injuries  from  fire-arms,  stabs  and  cuts,  poison  and 
predpitation  from  heights.  Amongst  females^  drowning  comes 
first,  while  poison  and  hanging  are  more  frequent  than  other 
methods  entailing  effusion  of  blood  and  disfigurement  of  the 
person.  The  methods  used  in  England  and  Wales  by  suiddes 
during  1888-1897,  and  in  Scotland  during  the  years  1881*1897, 
are  given  in  the  following  table:-' 

TABLE  in. 

Modes  of  Suidde  in  Enifatid,  and  WaUs,  iSSS-^iS^. 


Order 
of  Fre- 
quency. 

Males. 

Females. 

Both  Sexes.     | 

Mode. 

Num- 
ber. 

Mode. 

Num- 
ber. 

Mode. 

Num- 
ber. 

r 
2 

3 

4 

i 

Hanging 

Stab-cut 

Drowning 

Poison 

Fire-arms 

Otherwise 

5669 

3594 

3443 
2264 

2152 
1773 

Drbwning 

Poison  ■ 

Hanging 

Stab-cut 

Fire-arms 

Otherwise 

2069 
1652 
1336 

771 

52 

527 

Hanging 

Drowning 

Stab-cut 

Poison 

Fire-arms 

Otherwise 

7005 
5532 

4365 
3916 
7204 
2300 

Toul 

18,895 

Total 

6427 

Total 

25.322 

Modes  of  Sttkide  in  Scotland,  tSS/^8^. 


Order 
of  Fre- 
quency. 

Males. 

Females. 

Both  Sexes. 

Mode. 

Num- 
ber. 

Mode. 

Num- 
ber. 

Mode. 

Num- 
ber. 

I 
2 

3 

4 
5 
6 

Hanging 

Drowning 

Stab-cut 

Poison 

Fire-arms 

Otherwise 

630 
556 
257 
245 
207 

Drowning 

Hanging 

Poison 

Stab-cut 

Fire-arms 

Otherwise 

430 
257 
145 

too 

Drowning 

Hanging 

Stab<ut 

Poison 

Fire-arms 

Otheru'ise 

1060 
998 

402 
251 

307 

Total 

2636 

Total 

1082 

Total 

3718 

The  season  of  the  year  influences  suicide  practically  uni^orra^ 
b  all  European  countries,  the  number  increasing  from  the  com- 
mencement of  the  year  to  a  maximum  in  May  or  June*  and  then 
dedining  again  to  a  minimum  in  winter,  MorseUi.  at  tempts  to 
account  for  this  greater  prevalence  during  what  may  well  be 
called  the  roost  beautiful  months  of  the  year  by  attributing  it  to 
the  influence  of  increased  temperature  upon  the  organism,  while 
Durkhdm  suggests  that  the  determining  factor  is  more  probably 
to  be  found  in  the  length  of  the  day  and  the  effect  of  a  longer 
period  of  daily  activity.  The  suidde-rate  is  higher  in  certain 
male  occupations  and  professions  than  in  others  (Ogle).  Thus 
it  b  high  amongst  soldiers,  doctors,  innkeepers  and  chemistSr 
and  low  for  clergy,  basemen,  railway  drivers  and  stokers. 
The  suidde-rate  is  twice  as  great  for  unoccupied  males  as  for 
occupied  males. 

ArTBORiTiBs.^MorBeIii,  H  Sukidio  (Milan,  1879):  L^cgoyt.  Le 
Smade  amckn  et  modem  (Paris,  1881) ;  Westcott,  Svuid€:  Us  History, 


Utemture,  Sfe.  (London,  188^5);  Ogle,  "Sfiicides  In  England  and 
Wales,  in  relation  to  Age,  Sex.  Season,  and  Occupation?'  Journal 
of  the  Slaiistical  Society  (1886),  vol.  xlix. ;  Strahan,  Suicide  and 
Insanity  (London,  1893);  Mayr,  "  Selbatmord  atatittik,"  in  Hand^^ 
w&rterhuKk  der  Staatswissenseh^ften  (Jena.  1805):  Dorldieim,  £a 
.SHicirf*  (Pa«i9»  1897),  ^'      CH.H.L) 

SOlDAB,  Greek  lexicographer.  Kothin^  is  Imdwnof  Mm, 
except  that  he  must  have  hved  before  Eustatfaius  (i«tb*-i3th 
century),  who  frequently  quotes  him.  Under  the  faeadini^ 
"  A(fom  '*  the  author  of  the  lexicon  (^ich  a  prefatory  note  states 
to  be  "  by  SOldas  ")  gives  a  brief  chronok)gyof  the  worid,endin{t 
with  the  death  of  the  emperor  John  Zimisces  (975),  and  under 
"Constantinople"  his  successors  Basil  and  Constantine  are 
mentioned.  It  would  thus  appear  that  SCffdas  lived  in  the  latter 
part  of  ihA  xoth  century.  The  passages  in  which  Michael 
Psellus  (end  of  the  x  ith  century)  is  r^erred  to  are  considered  later 
interpolations.  The  lexicon  of  SlVdas  is  arranged  alphabetically 
with  some  slight  deviations,  letters  and  combinations  of  letters 
having  thesame  sound  being  placed  together;  thus,  at  ande  follow 
5,  and  et,  17,  t  follow  f .  It  partakes  of  the  nature  of  a  dictionary 
and  encyclopaedia.  It  includes  nutaeroub  quotations  from  andcnt 
writers;  the  scholhists  on  Aristophanes,  Homer,  Sophocles  and* 
Thucydides  are  also  much  used.  The  biographical  notices,  the- 
author  tells  us,  are  condensed  from  the  Onomat^ogi&n  or  Pinax 
of  Hesychios  of  Miletus;  other  sources  nvere  the  excerpts  of  Con- 
stantine  Porphyrogenitus,  the  chronide  of  Georgius  Monachus, 
the  biographies  of  Diogenes  LaSrthis  and  the  works  of  Athenaeus 
and  Philostratus.  The  work  deals  with  scriptural  as  well  as- 
pagan  subjects,  from  which  it  ^s  inferred  that  the  writer  was  a 
Christian.  A  prefatory  note  gives  a  list  of  dictionaries  from  which 
the  lexical  portion  was  compiled,  together  with  the  names  of 
their  authors.  Although  the  work  is  uncritical  and  probably 
much  interpolated,  and  the  value  of  the  articles  is  very  unequal, 
it  contains  much  information  on  ancient  hbtory  and  life. 

Editio  princeps,  by  Demetrius  Chalcondyles  (1499) ;  later  edhions 
by  L.  KQster  (I705),  T.  Qaisford  (1834).  G.  Bemhardy  <i634-i853) 
and  L  Bckker  (1854):  we  A.  Daub,  De  S.  Btoeraphtcorum  crigine 
et  fide  (1880)  |md  Studien  tu  den  Biograpkika  des  S.  (1862);  and 
J,  B.  Sandys,  aiU,  of  Cassia^  Scholarship  (1906),  p.  407. 

8UIPUN  (Cbinett.  Sui^khckin),  a  town  of  China,  capiul  of 
the  province  of  Kulja.  It  is  the  residence  of  the  govemor- 
gentralt  and  was  founded  in  1762  during  the  Mussuhnan  rising, 
and  rebuilt  in  1885.  It  Is  .a  military  town,  with  provision  stores, 
an  acse^  and  an  arms  workshop.  Its  walls  are  armed  with 
steel  gunsL 

8UINA»  a  group  of  non-ruminating  artiodactyle  ungulate 
mammab  typified  by  the  swine  (Suidae),  but  also  including  the 
hippopotamus  (Hippopotamidae),  and  certain  extinct  forms. 
(See  ARxropACTYLA;  Hippopotaws;  Peccary  j  Swine.) 

SUrtB  iSt*ite  de  piices;  Ordre\  Parlita),  in  music,  a  group  of 
dance  tunes,  mostly  in  binary  form,  of  a  type  which,  may  be 
described  as  "decorative"  (see  Sonata  Forms);  constituting 
that  classical  form  of  eariy  18th-century  instrumental  music 
which  most  nearly  foreshadows  the  later  sonata.  As  understood 
by  Bach,  it  consists  essentially  of  four  prindpal  movements  wiih 
the  insertion  of  one  or  more  lifter  movements  between  the  third 
and  the  last.  The  first  movement  is  the  aUemandey  of  solid  and 
intricate  texture,  in  slow  common  time  and  rich  flowing  rhythm, 
beginning  with  one  or  three  short  notes  before  the  first  fuU  bar. 
The  second  movement  is  the  courdiUe,  of  which  there  are  two 
kinds.  The  French  courante  is  again  an  intricate  movement,  also 
beginning  with  one  or  three  notes  before  the  main  beat,  and  in  a 
triple  time  (|)  which,  invariably  at  the  cadences  and  sometimes 
elsewhere,  drops  into  a  crossing  triple  rhythm  of  twice  the  pace 
(]).  The  effect  is  restless  and  oonfused,  and  was  supposed  to 
form  a  contract  to  the  aUemande;  but  it  seldom  did  so  dSFectiveiy. 
Bach's  study  of  Couperin  led  him  to  use  the  Frcsnch  coumnte 
frequently,  but  he  was  happier  with  the  Italian  type  of  correnie, 
which  did  not  owe  its  name,  like  the  French  type,  to  the  use  of 
spasmodic  runs,  but  was  a  brilliant  continuoudy  running  piece 
in. quick  triple  time  (|  or  f),  forming  a  dear  and  lively  contrast 
both  to  the  allemando  and  to  the  third  movement,  which  is 
genondty  a  tar^bondo. 
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The  sarahande  is  a  ilow  movement  bk  triple  time  beginning  on 
the  full  bar,  and  with  at  least  a  tendency  to  thtf  rhythm 

of    which   Handel's   aria    Lastia 
8   »'    J  X  J  I  «1     tf  I    ^^''^  piani^  is  a  familiar  example. 

Bach's  sarabandea  are  among  the 
most'simi^y  doquent  and  characteristic  of  bis  smaUer  com- 
positions. Then  come  the  gdanUrUs,  from  one  to  three  in 
number.  These  are  the  only  suite-movements  which  ever  have 
an  alternative  section  and  a  da  capo  (with  the  exception  of 
Couperin's  coumntes  and  the  courante  in  Bach's  first  English 
suite).  The  c<)mmonest  galaoteries  axe:  (x)  the  mimiei,  often 
with  a  second  minuet  which  is  called  "  trio"  only  when  it 
is  in  real  three-part  writing.  It  is  a  little  faster  than  the  sutely 
minuet  in  Mosart's  Don  GiovantH,  but  it  is  never  so  quick  as  the 
lively  miniiets  of  Haydn's  quartets  and  symphonies  which  led 
to  the  Beethoven  scherzo;  and  it  invariably*- begins,  unlike 
many  later  minuets,  on  the  fuU  bar;  (a)  the  gavotte,  a  lively 
dance  in  a  not  too  rapid  alia  breoe  time  (the  textbooks  say 
}  time,  out  there  is  no  case  in  Bach  which  could  possibly  be 
played  so  slowly,  whatever  the  time  slgnature^may  be).  The 
gavotte  always  begins  on  the  half-bar.  A  second  aUematmg 
gavotte  is  frequently  founded  on  a  pedal  or  drone-bass,  and  is . 
then  called  musetU;  (3)  the  bounU,  which  is  not  unlike  the 
gavotte,  but  quicker,  and  beginning  on  the  hst  quarter  of  the 
bar;  (4)  the  passepied,  a  lively  dance  in  quick  triple  time, 
beginning  on  the  third  beat.  These  dances  are  not  always  cast 
in  binary  form,  and  there  are  famous  examples  of  gavottes 
and  passepieds  en  rondeau.  Other  less  common  galanteries 
are  (s)  the  loure,^  a  slow  4ance  in  $  time  and  dotted  rhythm 
(dactylic  in  accent  and  amphimacer  in  quantity);  (6)  the 
polonaise,  a  leisurely  triple-time  piece,  either  a  shade  quicker  or 
(as  in  the  exquisite  unattached  examples  of  Friedemann  Bach) 
much  slower  Uian  the  modem  dance-rhythm  of  that  name,  with 
cadences  on  the  second  instead  of  the  third  beat  of  the  bar;  (7) 
the  air,  a  short  movement,  quietly  flowing,  in  a  mote  florid  style 
than  its  name  woidd  suggest.  It  sometimes  precedes  the  sara- 
hande. The  stiite  concludes  with  a  gigne,  in  the  finest  examnles  of 
which  the  decorative  binary  form  is  combined  with  a  light  fugue 
style  of  the  utmost  liveliness  and  brilliance.  The  gigue  is  gener- 
ally in  some  triplet  rhythm,  e.g.  f,  I,  |,  y ;  but  examples  in  t 
graver  style  may  bef oond  in  slowsquare  time  with  dotted  rhythms, 
as  in  Bach's  first  French  suite  and  the  sixth  Partita  of  the  Ktatier- 
Uhung.  In  gigues  in  the  typical  fugalo  style  Bach  is  fond  of 
making  tbe  second  part  either  invert  the  theme  of  the  first,  or 
else  begin  with  a  new  subject  to  be  combined  with  the  first  in 
double  counterpoint.  The  device  of  inversion  is  also  prominent 
in  many  of  his  allemandes  and  French  courantes. 

All  suites  on  a  large  scale,  with  the  exception  of  Bach's  second 
and  fourth  solo  violin  sonatas,  begin  with  a  great  prelude  In 
some  larger  form.^  Bach's  Fre^icA  Suites  are  small  suites  without 
prelude.  His  English  Suites  all  have  a  great  first  movement 
which,  except  in  the  first  suite,  is  in-  full  da  capo  concerto  form. 
His  clavier  Partitas  show  a  greater  variety  of  style  in  the 
dance  movements  and  are  preceded  by  preludes,  in  each  case  of  a 
different  type  and  title.  Some  large  suites  have  finales  after  the 
gigue;  the  great  chaconne  for  violin  solo  being  the  finale  of  a 
partita  (see  Vasiatioms). 

Handel's  suites  are  characteristically  nondescript  in  form,  but, 
in  tbe  probably  earlier  sets  published  after  what  is  called  his  first 
set,  there  is  a  most  interesting  tendency  to  make  several  of  the 
movements  free  variatbns  of  the  first.  Earlier  composers  had 
already  shown  the  converse  tendency  to  make  variations  take 
the  forms  of  suite  movements.  In  general  Handel's  suites  are 
effective  groups  of  movements  of  various  lengths, with  a  tendency 
to  use  recognizable  suite  movements  of  a  Franco-Italian  type. 

In  moderh  times  the  term  "  suite  "  is  used  for  almost  any  group 
of  movements  of  which  the  last  is  in  the  same  key  as  the  first, 
and  of  which  a  fair  proportion  show  traces  of  dance-rhythm,  or  at 
least  use  dance  titles.  It  is  often  said  that  the  suite-forms  have 
shown  more  vitality  under  modem  conditions  than  the  classical 

I  The  tottre  of  Bach's  fifth  French  suite  has  in  some  editions  been 
called  the  second  hourrte,  to  the  utter  n^itificatioo  of  musiriaps 


lonata  forms.  But  this  onTy  means  that  when  composers  do  not 
feel  inclined  to  write  symphonies  or  sonatas  they  give  their 
groups  of  movements  the  name  of  suite.  Certainly  there  is  no 
such  thing  as  a  definite  modem  suite-form  distinguishable  from 
the-  selection  composers  make,  for  use  in  concert  rooms,  of 
incidental  music  written  for  plays,  such  as  Grieg's  Peer  Gynt 
suites.  (D.  F.  T.) 

SUKHUM-KALBH,  ■'%  seaport  of  Russian  Caucasia  in  the 
government  of  Ktttala.  Pop.  (1900),  about  16,000.  It  is  situated 
106  m.  N.  of  Batum,  and  has  the  best  roadstead  on  the  east  coast 
of  the  Black  Sea,  being  sheltered  by  mountains  on  three  sides  and 
never  freezing.  In  spite  of  the  difliculties  of  communication 
with  the  interior,  and  the  malarial  marshes  which  surround  the 
town,  it  has  become  important  for  the  export  of  grain  (chiefly 
jnaize).  ^  There  is  also  a  trade  in  tobacco.  It  stands  on  the  site 
of  the  ancient  Greek  colony  <rf  Dioskurias.  The  annual  mean 
temperature  is  59*  F.  There  are  here  a'  cathedral  and  a 
botanical  garden.  The  town  was  captured  by  the  Russians  in 
1809,  bat  not  formally  relinquished  by  Turkey  until  1829.  In 
1854  and  again  in  1877  ^  was  occupied  by  the  Turks. 

8UKKUR,  or  Saicbar,  a  town  and  district  of  British  India,  in 
Sind,  Bombay.  The  town  is  situated  on  the  right  bank  of  the 
Indus,  24  m.  N.W.  of  Skikarpur.  Pop.  (1901),  31,516.  Sukkur 
has  abeays  conunanded  the  trade  of  Sind,  and  the  river  is  now 
crossed  by  a  cantilever  bridge  carrying  the  North-Western 
railway  to  Kotri.  The  town  was  ceded  to  the  Khairpur  mirs 
between  1809. and  1824.  In*  1835  Shah  Shuja  defeated  the 
Talpurs  here  with  great  loss.  In  1842  it  came  under  British 
rule.. 

The  DxSTKiCT  OF  STmtxnt'was  created  in  1901  out  of  part  of 
Shikarpur  district,  the  remainder  of  which  was  formed  into  the 
district  of  Larkana.  Area,  5403  sq.  m.  It  is  chiefly  alluvial 
plain,  but  there  are  slight  hills  at  Sukkur  and  Rohri.  In  the 
higher-lying  parts  are  salt  lands  {Kalar),  or  even  desert  in  the 
area  '-  nown  as  the  Registan.  The  cfimate  is  hot,  dry  and  ener- 
vating. The  annual  rainfall  at  Sukkur  town  averages  only  4§  in. 
The  population  in  1901  was  523,345,  showing  an  increase  of  xo% 
in  the  decade.  A  considerable  part  of  the  district  is  irrigated, 
the  principal  crops  being  wheat,  millets,  rice,  pulses  and  oil  seeds. 
Earthen,  leathern  and  metal  ware,  cotton  .cloth  and  tussore 
silk  are  manufactured,  also  pipe-bowls,  snuff-boxes  and  scissors. 
Lines  of  the  North-Westem  railway  serve  the  district,  and  there 
is  a  branch  from  Sukkur  towards  Quetia.* 

8UIA ISLAKDS  (Sulla,  Xttils,  Dutch  Soda),  a  chain  of  islands 
forming  a  prolongation  of  the  eastern  peninsula  of  Celebes  and 
the  Banggai  Islands,  Dutch  East  Indies.  The  three  main  islands 
are  long  and  narrow  (Tallabu,  68  m.  long,  Mangoli  or  Mangala, 
63  m.  and  Besi,  30  m.).  The  two  first  lie  in  line,  separated  by 
the  narrow  Chapalulu  Strait;  Besi  extends  at  right  angles  to  the 
south  coast  of  Mangoli.  The  natives  of  Taliabu  are  allied  to  those  ' 
of  the  Banggai  Islands  and  the  eastern  peninsula  of  Celebes;  but 
immigrant  Malays  are  the  principal  inhabitants.  Economically, 
Besi  is  the  most  important  Island.  A  Dutch  commissioner 
resides  at  Sanana,  at  its  northern  extremity.  It  is  fertile,'  and 
produces  wax  and  honey,  and  coal  has  been  found. 

SULCI,  an  andent  town  (mod.  S.  Antioco),  situated  on  the  east 
coast  of  an  island  on  the  south-west  of  Sardinia.  The  date  of  its 
foundationis  not  known,  but  it  is  certainly  of  Carthaginian  origin. 
The  assumption  that  it  was  originally  an  Egyptian  colony  is  not 
justified.  Its  walls,  of  large  rectangular  blocks  of  stone,  can  be 
traced  for  a  circuit  of  upwards  of.  a  mile:  it  extended  to  the  low 
ground  on  the  shore  near  the  modern  cemetery,  where  a  dedica- 
tory inscription  set  up  by  the  people  of  Sulci  in  honour  of  Hadrian 
in  A.D.  128  was  found  (F.  Vivanet  in  NoUsie  degli  Scati,  1897, 
407).  Various  discoveries  have  been  made  within  the  circuit, 
both  of  Phoenician  and  of  Roman  antiquities,  including  several 
statues*  and  inscriptions  and  many  smaller  objects,  gems,  &c., 
but^  at  present  few  traces  of  ancient  buildings  are  left,  owing  to 
their  continued  destruction  in  medieval  and  modem  times. '  A 
cistern  of  fine  masonry,  perhaps  dating  from  the  Punic  period, 

*  A  statue  of  Drusasi  the  brother  of  Tiberius  (7)  was  found  in 


SULEIMAN  L—SULn^AK  HILLS 


S3 


Ib  the  low  svouad  beknr  Um  modtra  ioim.  nay  b»  mentJcwKd. 
Close  to  it,  among  the  bouses  o£  the  modem  town,  a  toUd  base 
about  2$  Ct.  square,  beloogixig  poasibly  to  a  lighthouse  or  a  tomb, 
records  the  existence  of  a  temple  of  Isis  and  Serapis  during  the 
imperial  period.  A  bilingual  inscription  o{  the  ist  century  B.a  (?) 
in  X^tin  and  in'neo-Punic  records  the  erection  ol  a  statue  to 
Himilkat,  who  bad  carried  out  a  decree  of  the  local  tttuius  for 
the  erection  of  a  temple  to  a  goddess  (described  In  the  Punic 
version  as  domina  de»— iK)|^bly  Tanlt  beneU)  by  his  son 
Himilkat  (T.  Mommsen  in  Ccrp»  inser*  UU,  x.  7513,  75x4). 
The  Phoenician  tombs  consist  of  a  chamber  cut  in  the  rock, 
measuring  about  14  fu  square  and  8  f t«  high,  and  approached  by 
a  staircase:  some  of  these  have  been  converted  into  dwellings 
in  modem  times.  Many  of  the  curious  sculptured  sttkte  found 
in  these  tombs  are  now  in  the  museum  of  CagUari.  On  many  of 
them  the  goddessTanit  is  represented,  often  in  a  form  resembling 
Isis,  which  gave  rise  to  the  unfounded  belief  of  the  Egjrptian 
origin  of  Sulci  ^The  ^oman  tombs,  on  the  other  band,  are 
simply  trenches  excavated  in  the  rock. 

There  are  also  several  catacombs:  a  group  still  exists  under 
the  church,  in  which  was  discovered  the  body  of  the  martyr 
St  Aatiochus,  from  whom  the  modem  town  takes  its  name. 
The  chnrch  is  cmdform,  with  heavy  pillars  betvreen-  nave  and 
aisles,  and  a  dome  over  the  crossing:  it  belongs  to  the  Bysantine 
period,  and  contains  an  inscription  of  Torcotorius,  protospatarios 
and  Salushis,  tfixutf,  dating  from  the  loth  century  aj>.  (A. 
TaramcUi  in  Ardnnd  tiarico  ptrdo,  1907,  83  sqq.).  Others 
farther  south-west  were  Jewish;  they  have  inscriptions  in  red 
paihteci  on  the  plaster  with  which  they  are  lined,  and  the  seven*' 
branched  candlestick  occurs  several  times.  The  fort  which 
occupies  the  highest  point— no  doubt  the  acropolis  of  the 
Punic  period — ^is  quite  modem.  The  long,  low  isthmus  wbidi, 
with  the  help  of  bridges,  connects  the  island  with  the  mainland, 
is  very  likely  in  part  or  entirely  of  artificial  origin;  but  neither 
it  nor  the  bridges  show  any  definite  traces  of  Roman  date.  On 
either  side  of  it  ships  could  find  shelter  then  as  nowadays. 

The  origin  of  Sulci  is  attributed  by  Pausanias  to  the  Cartha- 
ginians, and  the  Punic  antiquities  found  there  go  to  indicate 
the  correctness  of  his  account.  It  is  mentioned  in  the  account 
of  the  First  Punic  War  as  the  place  at  which  the  Carthaginian 
admiral  Hannibal  took  refuge  after  his  defeat  by  C.  Sulpicius, 
but  was  crucified.  In  46  B.C.  the  city  was  severdy  punished  by 
Caesar  for  the  assistance  given  to  Pompey's  admiral  Nasidius. 
Under  the  empire  it  was  one  of  the  most  flourishing  dties  of 
Sardinia.  It  was  attacked  by  the  Vandals  and  Saracens,  but 
ceased  to  exist'  before  the  r3tb  century.  Previously  to  this  it 
had  been  one  of  the  four  episcopal  sees  into  which  Sardinia  was 
divided.  A  castle  in  the  low  ground,  attributed  to  the  index 
Torcotorius,  to  the  south  of  the  modem  town,  was  destroyed  in 

modern  times. 
See  A.  Tarawdii  in  NotiaU  iet^i  uati  (1906),  135;  (1908),  14s  19a. 

SULBI1IAH  I.Mhe  *' Magnificent "  (1494-1566),  suitan  of 
Turicey,  succeeded  his  father  Selim  I.  in  isao.  His  birth  coin- 
cided with  the  opening  year  of  the  loth  century  of  Mussulman 
chronology  (a.r.  900),  the  most  glorious  period  in  the  history 
of  Islam.  Eventful  ss  the  age  was  both  in  Europe,  where  the 
Renaissance  was  in  fuU  growth,  and  in  India,  where  the  splen- 
dour of  the  emperor  Akbar's  reign  exceeded  alike  that  of  his  pre- 
decessors and  his  successors,  Suleiman's  conquests  oveahadowed 
sH  these.jr  It  is  noteworthy  that  though  in  Tarke:^4ie  b  dis- 
tinguished only  as  the  law-giver  (Jkammt),  in  Enropeaa  hutory 
he  is  known  by  such  titles  as  th&  MagnificenL  He  was  the  most 
fortunate  of  the  sultans.  He  had  no  rival  worthy  of  the  name. 
Prom  his  father  he  inherited  a  weU-organiaed.  country,  a  dis- 
ciplined asmy  and  a  full  treasury.  He  united  in  Us  person  the 
best  qualities  of  his  predecesson,  and  possessed  the  gift  of  t^ing 
full  advantage  of  the  talenta  of  the  able  geneasls,  admirals  and 

*  Suldroan,  ddcat  son  of  Bayarid  I.,  who  maintained  Mmsdf  as 
aulcaa  at  Adrianople  from  140a  to  1410^  is  not  reekomd  as  legiti- 
mate by  the  Ottoman  historiogimpbers,  whoi  reckon  Sdetman  the 
Magntmrent  as  the  first  of  the  nam&  By  others,  however,  the  latter 
fa  sometimea  ^cd  Sideiman  If. 


¥lsien  who  iHostiated  his  icign*  If  his  campaigBs  wete  not 
alwi^  so  wisely  and  prudently  pUnned  as  those  of  some  of  his 
predeoessofs,  they  were  in  the  main  eminei^y  fortunate,  and 
resulted  in  addhig  to  his  dominioas  Belgrade,  Budapest, 
Temesvar,  Rhodes,  Tabrix,  Bagdad,  Nakshivan  and  Rivan, 
Aden  and  Algiers,  and  in  his  days  Turkey  attained  Che 
culminating  point  of  her  glory. 

The  alliancr  oonduded  by  him  with  France  j%veals  him  at 
once  as  rising  superior  to  the  narrow  prejudices  of  his  race*  and 
faith,  which  rejected  with  scorn  any  onion  with  the  unbeliever, 
and  as  gifted  with  sufficient  political  insight  to  appreciate 
the  advantage  of  annbinbg  with  Fnuids  I.  against  Charles  V. 
His  Persian  campaign  was  doubtless  an  error,  but  was  due  in 
part  to  a  desire  to  find  occupation,  distant  if  possible,  for  his 
janissaries,  who  were  always  prone  to  turbulence  while  inactive 
at  the  capital.  He  was  perhaps  wanting  in  firmness  of  character, 
and  the  undue  influence  exercised  over  him  by  unscrupulous 
ministers,  or  by  the  seductions  of  fairer  but  no  leas  ambitious 
votariea  of  statecraft,  led  bun  to  moke  concessions  which 
tarnished  the  glory  of  hu  reign,  and  were  followed  by  baneful 
lesults  for  the  wdfare  of  his  empire.  It  is  from  Sulnman*s 
time  that  historians  date  the  rise  of  that  occult  influence  of  the 
harem  which  has  so  often  thwarted  the  best  efforts  of  Turkey's 
most  enlightened  statesmen. 

Suldman's  daims  to  renown  as  a  legislator  rest  mainly  on 
his  organization  of  the  Ulema,  or  clericsl  class,  in  its  hierarchical 
order  from  the  Sheikh-ul-Islam  downwards.  He  reformed  snd 
improved  the  administmtion  of  the  country  both  dvfl  and  mili- 
tary, inaugurated  a  new  and  improved  syttem  for  the  feudal 
tenures  of  limitary  fiefs,  and  his  amelioration  <^  the  lot  of  his 
Christian  subjects  is  not  his  lesst  title  to  fame.  He  wss  also  not 
unknown  to  fkme  as  a  poet,  under  the  pseudonym  of  **  Muhibbr  " 
(see  Hammer-Purgstall,  Qnck,  d.  (kman.  lUkks,  ii.  331;  and 
further  Tusxey:  History), 

Suleiman  died  on  the  5th  of  September  1566,  at  the  age  of 
7  a,  while  conducting  the  siego  of  Ssigetv&r. 

flULBIIIAN  U.  (i64x*t69x),  sultan  of  Turkey,  was  a  son  of 
Sultan  Ibrahim,  and  succeeded  his  brother  Mahommed  IV.  in 
1687.  Forty-six  years  of  enforced  retirement  had  qualified  him 
for  the  doister  rather  than  for  the  throne,  and  his  first  feding 
when  notified  of  his  acoesdon  was  one  of  terror  for  his  brother's 
vengeance^  Nor  were  the  drcumstances  following  on  his 
devstion  to  the  throne  of  a  nature  to  reassure  him,  as  one  of 
the  most  vident  of  the  revolts  of  the  janisaaries  ended  in*tbe 
murder  <rf  the  grand  vizier  and  the  brutal  mutilation  of  his 
family,  with  general  massacin  and  pillage  throughout  Con- 
stantinople. The  war  with  Austria  was  for  Turkey  a  suc- 
cession of  disasters.  At  this  time,  fortunately  for  the  Ottoman 
Empire,  a  third  great  kuprili  (Mustafa)  arose  and  re-estab- 
lished order  in  the  sordy-tried  state  (see  KtJpsiLr).  In  the 
reforms  which  foltowed,  wherd>y  the  situation  of  the  Cfiristlan 
subjects  of  the  Porte  was  greatly  improved,  Suldman  b  at  least 
to  be  given  the  credit  of  living  allowed  Mustafa  Kuprili  a  free 
hand.  With  an  improved  administration  Turkey's  fortunes  in 
the  war  began  to  revive,  and  the  reconquest  of  Belgrade  late  in 
1690  was  the  last  important  event  of  die  rdgn,  which  ended 
in  1691  by  Suldman's  death,  *(See  also  Tukkey:  History,) 

SUUniAllIEH,  or  SufxniAiOA,  the  chief  town  of  a  san jak  of 
the  same  name  in  Asiatic  Turkey,  in  the  vilayet  of  Mosul,  situated 
on  a  treeless  plain  In  the  Kurdistan  MountaIns,^in  the  region 
known  as  Shehrizor,  some  40  or  50  m.  from  the  Persian  f ronUer, 
at  an  elevation  of  3895  ft.  It  is  a  military  station,  and  was 
founded  towards  the  dose  of  the  xxth  century.  The  estimated 
population  b  about  xa,eoo,  of  whom  x  1,000  are  Kurds,  and  fhe 
majority  of  the  remaining  1000  Jews. 

SUUIIAV  HILLS,  a  mounta{n\  system  on  thb  Dera  Ismail 
Khan  border  of  the  north-we^  frontier  of  Inifia.  Fhan  the 
(jomal  rivq;  southward  commences  the  true  SullAian  syatenu 
presen^ng  an  impenetrable  barrier  between  the  plains  of  the 
Indus  and  ACfi^anlstaa.  The  Suliman  Mountains  final^  mcsgs 
into  the  hills  of  Baluchistan,  wUch  are  Inhabltad'by  the  Manl 
and  Bugti  tribes.    The  eMef  mass  of  the  range  b  known  as 
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Takht4^iiluMn  or  Solomon's  tkimw.  It  jgmf  be  Men  on  die 
western  horizon  from  Den  Ismail  Khan,  a  grey,  ^tt-looking 
nunpart  xising  from  the  lower  Une  of  mountains  north  and  south 
of  it^  sUj^tly  saddlo^backed  in  the  middle,  but  culminating  in  a 
very  welUdefined  peak  at  its  northern  extremity.  The  kgaid  of 
the  mountain  is  that  Solomon  vidted  Hindostui  to  many  Balkis, 
and  that  as  they  were  returning  through  the  air,  on  a  throne 
supported  by  genii^  the  bride  implored  the  bridegroom  to  let  her 
look  back  for  a  few  moments  on  her  beloved  bad.  Solonon 
directed  the  genii  to  scoop  out  a  holltfw  for  the  throne  on  the 
summit  of  the  mountain.  The  hdiow  is  a  cavity  some  30  ft. 
square  cut  out  of  the  solid  rock,  at  the  sonthern  eztvemity  of  the 
mountain  and  is  a  place  of  pilgrimage  for  both  Hindus  and 
Mahommedans.  The  actual  shrine  is  about  two  m.  south  of  the 
highest  peak.  The  whole  mountain  was  traversed  and  surveyed 
by  the  Takht-i-Suliman  Survey  Expedition  of  X863  (see  Sbebani) 
and  was  found  to  consist  of  two  parallel  ridges  running  roughly 
north  and  south,  the  southern  end  of  the  eastern  ridge  culminating 
in  a  point  11,070  ft.  hi|^,  which  istheTakht  proper  on  which  the 
shrine  is  situated,  and  the  western  ridge  culminating  at  its  north- 
em  end  in  a  point  1 1,300  ft  high  known  as  Kaisargazh.  Between 
these  two  ridges  is  a  connecting  tableland  about  9000  ft.  high. 
This  plateau  and  the  interior  slopes  of  the  ridges  axe  covered 
with  chilghosa  (edible  pine)  forests.  The  mass  oi  the  mountain 
is  composed  of  nummulitic  limestone.  No  water  is  to  be  found 
on  the  summit. 

SUUMA,  a  town  in  Rumania,  at  the  mouth  of  the  Sulina  branch 
of  the  Danube.  Fbp.  (1900),  5611.  Sulina  is  the  only  free  port 
on  the  Danube,  and  is  much  used  for  the  transhipment  into  sea- 
going vessels  of  grain  which  is  brought  down  the  river  in  large 
Ughters  from  Rumania,  Russia,  Bulgaria,  Servia  and  Austria- 
Hungary.  No  sgricultuml  produce  is  grown  in  its  neighbour- 
hood, owing  to  the  reed-covered  swamps  with  which  it  is  sur* 
rounded.  Sulina  is  the  headquarters  of  the  technical  depart- 
ment of  the  European  Commission  of  the  Danube  {q.v,).  Large 
steamers  navigate  up  to  Galatz  and  Braila.  In  rgoi,  141 1  steamers 
and  sailing  craft  aggregating  1,830,000  tons  register  cleared  from 
Sulina  for  Eurc^xan  ports  carrying,  besides  other  merchandise, 
nearly  13,000,000  quarters  of  grain.  Owing  to  the  improvements 
effected  by  the  European  Commission,  there  is  a  depth  of 
34  ft.  of  water  on  the  bar,  and  of  18  to  22  ft  in  the  fairway.  A 
lighthouse  overlooks  the  estuioy.  The  town  contains  the  only 
English  church  in  Rumania. 

SUUTEUIA,  a  mountain  on  the  frontier  between  Norway  and 
Sweden,  forming  a  salient  (6x58  ft.)  of  the  Kjfil  or  "  keel  "  of  the 
Scandinavian  peninsula.  The  mass,  composed  of  three  peaks, 
is  situated  in  67°  xo'  N.,  and  covered  with  a  snow-field  from  which 
many  glaciers  descend.  In  these  rise  feeders  of  the  Swedish 
rivers  Lilla  Lule  and  Pite,  flowiz^  south-east.  Westward,  the 
foothills  descend  upon  the  Skjerstad  Fjord,  above  which  are  two 
lakes,  Nedre  and  Ovre  Vand.  From  SjQnstaa  steamers  on  the 
Langvand  and  a  light  railway  give  commimication  between  the 
sea  and  Furulund,  the  headquarters  of  the  Swedish  Sulitdma 
Mining  Company.  A  mountain  track  descends  from  Sulitelma 
to  Kvickjock  (or  Kvikkjokk),  a  considerable  village  magnificently 
situated  on  the  Tarrajock,  a  head-stream  of  the  Lilla  Lule.  This 
is  distant  three  days'  journey  on«foot  from  Furulund. 

SULLA«  LUCIUS  CORNEUUS  (138-78  B.C.),  sumamed  Pdix, 
Roman  general,  politician  and  dictator,  belonged  to  a  minor 
and  impoverished  branch  of  the  famous  patrician  Cornelian  gens. 
He  received  a  careful  education,  and  was  a  devoted  student  of 
literature  and  art.  His  political  advancement  was  slow,  and 
he  did  not  obtain  the  quaestorship  until  107,  when  he  served  in 
the  Jugurthine  war  under  Marius  in  Africa.  In  this  he  greatly 
distinguished  himself,  and  claimed  the  credit  of  having  terminated 
the  war  by  capturing  Jugurtha  himself.  In  these  African 
campaigns  Su^  showed  that  he  knew  how  to  win  the  confidence 
of  his  soldiers,  and  throughout  his  career  the  secret  of  his  success 
seems  to  have  been  the  enthusiastic  devotion  of  his  troops, 
whom  he  continued  to  hold  well  in  hand,  while  allowing  them  to 
indulge  in  plundering  and  all  kinds  of  excess.  From  104  to  loi 
be  served  again  under  Marius  in  the  war  with  the  Qmbri  and 


Teatones  and  fought  in  the  last  great  battle  In  the  Raodiiui 
ptams  near  Verons.  It  was  at  this  time  that  Marius's  jealousy 
of  his  legate  laid  the  foundationsof  their  future  rivalry  and  mutual 
hatred.  When  the  war  was  over,  Sulla,  on  his  return  to  Rome, 
Uved  quietly  for  some  years  and  took  no  part  in  p<rfitics.  In 
93  he  was  elected  praetor  after  a  lavish  squandering  of  money, 
and  he  delighted  the  populace  with  an  exhibition  of  a  hundred 
lions  fnHh  Africa.  Next  year  (gt)  he  went  as  propraetor  of 
CiUcia  with  special  authority  from  the  senate  to  make  Mithra- 
dates  VL  of  Pontus  restore  Cai^padocia  to  Ariobarzanes,  one  of 
Rome's  depeiuiants  in  Asia.  SiMla  with  a  small  army  soon  won  a 
victory  over  the  geneial  of  Mithradates,  and  Rome's  client-king 
w!as  ratored.  An  embassy  from  the  Parthians  now  came  to 
solicit  alliance  with  Rome,  and-  Sulla  was  the  first  Roman  who 
held  diplomatic  intercourse  with  that  remote  people.  In  the 
year  91 ,  which  brought  with  it  the  imminent  prospect  of  sweeping 
political  change,  with  the  enfranchisement  of  the  Italian  peoples, 
Sulla  returned  to  Rome,  and  it  was  generally  felt  that  he  was  the 
man  to  lead  the  conservative  and  aristocratic  party. 

Meanwhile  Mithradates  and  the  B^ast  were  forgotten  in  the 
crisis  of  the  Social  or  Italic  War,  which  broke  out  in  gi  and 
tjireatencd  Rome's  very  existence.  The  services  of  both  Marius 
and  Sulla  were  given ;  but  Sulla  was  the  more  successful,  or,  at  any 
rate,  the  more  f<xtunate.  Of  the  Italian  peoples  Rome's  old 
foes  the  Samnites  were  the  most  formidable;  these  Sulla  van- 
quished, and  took  their  chief  town,  Bovianum.  In  recognition 
of  this  and  other  briUiant  services,  he  was  elected  consul  in  88, 
and  brought  the  revolt  to  an  end  by  the  capture  of  Nola  in 
Campania.  The  question  of  the  command  of  the  army  against 
Mithradates  again  came  to  the  front.  The  simate  had  already 
chosen  SuUa;  but  the  tribune  Publius  Sulpidus  Rufus  moved 
that  Marius  should  have  the  command.  Rioting  took  place 
at  Rome  at  the  prompting  of  the  popular  leadeis,  Sulla  narrowly 
escaping  to  his  legions  in  Campania,  whence  he  marched  on 
Rome,  being  the  first  Roman  who  entered  the  dty  at  the  head  of 
a  Roman  army.  SuliHCius  was  put  to  death,  and  Marius  fled^ 
and  he  and  his  party  were  crushed  for  the  time. 

Sulla,  leaving  things  quiet  at  Rome,  quitted  Italy  in  87,  and 
for  the  next  four  years  he  was  winning  victory  after  victory 
against  the  armies  oi  Mithradates  and  accumulating  boundless 
plunder..  Athens,  the  headquarters  of  the  Mithradatic  cause, 
was  taken  and  sacked  in  86;  and  in  the  same  year,  at  Cbaeroneia, 
the  scene  of  Philip  II.  of  Macedon's  victory  more  than  two  and  a 
half  centuries  before,  and  in  the  year  following,  at  the  neighbour- 
ing Orchomenus,  he  scattered  immense  hosts  erf  the  enemy  with 
trifling  loss  to  himself.  Crossing  the  Hellespont  in  84  into  Asia, 
he  was  joined  by  the  troops  of  C.  Flavius  Fimbria,  who  soon 
deserted  their  general,  a  man  sent  out  by  the  Marian  party,  now 
again  in  the  ascendant  at  Rome.  The  same  year  peace  was 
concluded  with  Mithradates  on  condition  that  he  should  be  put 
back  to  the  position  ho  held  before  the  war;  but,  as  he  raised 
objections,  he  bad  in  the  end  to  content  himself  with  being  simply 
a  vassal  of  Rome. 

SttUa  returned  to  Italy  hi  83,  landing  at  Brundisium,  having 
previously  informed  the  senate  of  the  result  of  his  campaigns  in 
Greece  and  Asia,  and  announced  his  presence  on  Italian  ground. 
He  further  complained  of  the  ill-treatment  bo  which  his  friends 
and  partvaos  bad  been  subjected  during  hu  absence.  Marius 
had  died  in  86,  and  the  revolutionary  party,  i^wcially  represented 
by  L.  Cornelius  Cinna,  Cn.  Papirius  Carbo  and  the  younger 
Marius,  had  massacred  Sulla's  supporters  wholesale,  confiscated 
his  property,  and  declared  him  a  public  enemy.  They  fdt  they 
must  resist  him  to  the  death,  and  with  the  troops  scattered 
throughout  Italy,  and  the  newlyisnf  ranchised  Italians,  to  whom  it 
was  understood  that  Sulla  was  bitterly  hostile,  they  counted  confr- 
dently  on  success.  But  on  Sulla's  advance  at  the  head  of  his 
46,000  veterans  many  of  them  lost  heart  and  deserted  their 
leaders,  while  the  Italians  themselves,  whom  he  confirmed  in 
their  neur  privileges,  were  won  over  to  his  side.  Only  the  Sam- 
nites, who  were  as  yet  without  the  Roman  franchise,  remained 
his  enemies,  and  k  seemed  as  if  the  old  war  between  Rome  and 
Samnium  had  to  be  fought  once  again.   Several  Roman  nobles, 
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•moiiff  Umb  Gdmos  Fbmifehtt  (Bompey  the  Great),  Q.  CaMilhii 
MeteUu»  Pius,  Marcus  LidiuttsCrassis,  MarcusLidiiiu»LuciiUti8» 
jouied  Sulla,  and  in  thcf  following  year  (Sa)  he  won  a  decisive 
victory  over  the  younger  Marius  near  Piaoieste  (mod.  Palestxina) 
and  then  inarched  upon  Rome,  where  again,  just  before  his  defeat 
ol  Manns,  there  had  been  a  ^reat  massacre  of  Ins  adherents,  in 
which  the  learned  jurist  Q.  Mndus  Scaevola  perished.  Rcme 
was  at  the  same  time  in  extreme  peril  from  the  advance  <d  a 
Samnite  army,  and  was  barely  saved  by  Sulla,  who,  after  a  hard- 
fought  battle,  routed  the  enemy  under  Pontius  Telesinus  at  the 
CoUine  gate  of  Rome.  With  the  death  of  the  younger  Marius, 
who  killed  himself  after  the  surrender  of  Ptaeneste,  thedvil  war 
was  at  an  end,  and  Sulla  was  master  of  Rome  and  of  the  Roman 
wo^d..  Then  came  the  memorable  "proscription,"  ^henfor 
the  first  time  in  Roman  history  a  list  of  men  dedaied  to  be 
outlaws  and  public  enemies  was  exhibited  in  the  forum,  and  a 
reign  of  terror  b^an  throughout  Rome  and  Italy.  The  title  of 
"  dictator  "  was  revived  and  Sulla  was  in  fact  emperor  of  Rome. 
After  celebrating  a  splendid  triumph  for  the  Mithradatk  War, 
and  assuming  the  surname  of  "Felix"  (" Epaphroditus," 
"  Venus's  favourite,"  ^  he  styled  himself  inaddressing  Greeks),  he 
carried  in  So  and  79  his  great  political  reforms  (see  Roue:  History ^ 
U. "  The  Republic  ").  The  main  object  of  these  was  to  invest  the 
senate,  which  he  recruited  with  a  number  of  his  own  party,  with  full 
control  over  the  state,  over  every  magistrate  and  every  province; 
and  the  mainstay  of  his  political  system  was  to  be  the  mlHtary 
colonies  which  he  had  established  with  grants  of  land  throughout 
every  part  of  Italy,  to  the  ruin  of  the  old  Italian  freeholders 
and  farmers,  who  from  this  time  dwindled  away,  leaving  iriiole 
districts  waste  and  desolate. 

In  79  Sulhi  resigned  his  dictatorship  and  retired  to  PuteoU 
(nwd.  Pozauoli),  where  he  died  in  the  following  year,  probably 
from  the  bursUng  of  a  blood-vessel.  The  story  that  he  fell  a 
victim  to  a  disease  similar  bo  that  which  oit  off  one  of  the  Herods 
(Acts  xfiu  33)  is  probaUy  an  invention  of  his  enemies.  The 
"  half  Hon,  half  fox,"  as  his  enemies  called  him,  the  "  D6n  Juan 
of  politics  "  (Mommsen),  the  man  who  carried  out  a  policy  of 
"  bbwd  and  iron  "  with  a  grim  humour,  amused  himself  in  his 
last  days  with  actors  and  actresses,  with  dabbling  in  poetry,  and 
completing  the  litmoirs  {ammetUariiy  dvo/iP^Mara)  of  his  event- 
ful life  (see  H.  Peter,  Historicontm  nmaneruiH  rdiquioAy  1870). 
Even  then  he  didnot  give  up  his  interest  in  state  and  local  affairs, 
and  his  end  is  said  to  have  beox  hastened  by  a  fit  of  passion 
brought  on  by  a  remaric  of  the  quaestor  Granius,  who  openly 
saserted  that  he  would  escape  pa3rment  of  a  sum  of  money  due 
to  the  Romans,  since  Sulla  was  on  his  death-bed*  SuUa  sent 
for  him  and  had  him  strangled  in  his  presence;  in  his  excitement 
he  broke  a  blood-vestoel  and  died  on  the  following  day.  He  was 
acooided  a  magnifioent  public  funeral,  his  body  beii^  removed  to 
Rnne  and  buried  in  the  Campus  Martius.  His  monument  bore 
an  inscription  written  by  himself,  to  the  effect  that  he  had  always 
folly  repaid  the  kindnesses  of  his  friends  and  the  wrongs  done  him 
by  his  enemies.  His  military  genius  was  dLq>layed  in  the  Social 
War  and  the  campaigns  against  Mithradates;  while  his  consUtu- 
tiooal  reforms,  although  doomed  to  fiailnre  from  the  lade  of  suo- 
cesaors  to  carry  them  out,  were  a  triumph  of  organisation.  But 
he  massacred  his  enemies  in  cold  blood,  and  exacted  vengeance 
with  pitiless  and  cakulated  cruelty;  he  sacrificed  everything  to 
his  own  ambition  and  the  triumph  of  hia  party. 

The  ancient  authorities  for  Sulla  and  his  time  are  hit  L^e  by 
Plotacch  (who  made  use  of  the  Memoin);  Appian,  BeU.  civ.;  for 
the  references  in  Cicero  see  Ordli'a  OnomasHam  TtdiiqMtim.  Modem 
treatises  by  C.  S.  Zacharifi,  L,  Comdius  S.  als  Ordner  4es  rdmischtn 
Freystuales  (1834);  T.  Lau,  Lucius  Cornelius  Suih(iBss) ;  E. 
Unden.  De  beSo  chili  SuUmo  (jSg6);  P.  Cantalupi,  La  Guerra 
cmU  StiUana  in  Italia  (1893);  C.  W.  Oman.  Saen  Raman  Statesmen 
(1902);  F.  D.  Geriach,  UarMs  ttnd  Sulla  (1856):  J.  M.  Sunden,  "  De 
tnbunicia  potestate  a  Lucio  Sulla  inunuiuta  in  Skrijltr  utgifna 
afk.  humanistika  Vetenskapssamfundet  i  Upsala,  v.,  1897,  in  which 
it  is  argued  against  Mommsen  that  Sulla  dicf  not  deprive  the  tribunes 
of  the  r^ht  of  jproponng  rogatioiia.  See  alao  Momrasen's  History 
cf  Ronu,  vol.  in.,  bk.  iv.,  da.,  8,  9;  i>ramaan,  Cesekichle  Roms, 

■A  short  eptmm  on  Aphrodite  in  the  Creek  Antkolofy  (Anth. 
VkL,  ApptndiXfX  i^  Isaaeribod  to  hfaQi. 


and  ed.  by  Gcaebe.  if.  36^439;  Psnly-Wbftowa,  RadtneyOopMie, 
iv. . 1523-1566  (FMhlieh). 

His  nephew  (as  some  say,  though  the  degree  of  rehitfonship 
cannot  be  clearly  established),  Publxxts  Coineuus  Svua  was 
consul  in  66  B.C.  with  P.  Autronitis  Paetus.  Both  were  convicted 
of  bribery,  and  Paetus  subsequently  joined  Catdine  in  his  first 
conspiracy.  There  is  little  doubt  that  Sulla  also  was  implicated; 
Sallustdoes  not  mention  it,  but  other  authorities  definitely  ass^t 
his  guilt.  After  the  second  conspiracy  he  was  accused  of  having 
taken  part  in  both  conspiracies.  SuUa  was  defended  by  Cicero 
and  Hortensius,  and  acquitted.  There  is  no  doubt  that,  after  his 
first  conviction,  SuHa  remained  very  quiet,  and,  whatever  his 
sympathies  may  have  been,  took  no  active  part  in  the  conspiracy., 
When  the  civil  war  broke  out,  SuUa  took  the  side  of  Caesar,  and 
commanded  the  right  wing  at  the  battle  of  Pharsalus.   He  died 

in  45- 

See  Cicero,  Pro  SuUa^  passim  (ed.  J,  S.  Reld.  1882);  Ad  Fam. 
iz,  10,  XV.  17 ;  Dio  Caasius  xxxvi.'  44,  xxxvii  25 ;  Suetonius,  Caesar, 
9:  Caesar.  All.  cw.,  iti.  51.  89;  Appian,  Bell,  cio,  IL  76. 

iULUVAN,  BIB  ABTHUR  SBTMOVR  (x842>i90o),  English 
mnacal  composer,  was  bom  in  London  on  the  13th  of  May  1842, 
being  the  younger  of  the  two  sons  of  Thomas  Sullivan,  a  culti- 
vated Irish  musician  who  was  bandmaster  at  the  Royal  Military 
College,  Sandhurst,  from  1845  to  X856,  and  taught  at  the  Military 
School  of  Music  at  Kncller  Hall  from  X857  till  his  death  in  t866. 
His  mother,  nSe  Mary  Coghlan  (i8ri~i8d2),  had  ItaKan  blood  in 
her  veins.  Arthur  Sullivan  was  brought  tip  to  music  from  boy- 
hood, and  he  had  learnt  to  play  every  wind  instrument  in  his 
father's  band  by  the  age  of  eight.  He  was  sent  to  school  at 
Bayswater  tiH  he  was  twelve,  and  then,  through  Sir  George 
Smart,  he  was,  at  his  own  persistent  request,  made  a  Chapel 
Royal  chorister,  and  entered  Mr  Helmore's  school  for  Chapel 
Royal  boys  in  Cheyne  Walk.  He  had  a  fine  treble  voice,  and 
sang  with  exceptional  taste.  In  1856  the  Mendelssohn  Scholar- 
ship at  the  Royal  Academy  of  Music -was  thrown  open  for  the 
first  time  for  competitioh,  and  was  won  by  Sullivan,  his  nearest 
rival  being  Joseph  Bamby.  At  the  Academy  he  studied  under 
Stemdale  Bennett,  Arthur  Oleary  and  John  Goss,  and  did  so 
well  that  he  was  given  an  extension  of  his  scholarship  for  two 
years  in  succession.  In  1858,  his  voice  having  broken,  he  was 
enabled  by  means  of  his  scholarship  to  go  to  study  at  the  con- 
servatorfum  of  Leipzig.  There  he  had  for  teachers  Moscheles 
and  Plaidy  for  pianoforte,  Hauptmann  for  counterpoint,  Rietz 
and  Reinecke  for  composition,  and  F.  David  for  orchestral  pla3ring 
and  conducting.  Among  his  fellaw-students  were  Grieg,  Carl 
Rosa,  Walter  Bache,  J.  F.  Bamett  and  Edward  Dannreuther. 
Instead  of  the  Mendelssohn  cuUus  which  represented  orthodoxy 
in  London,  German  musical  interest  at  this  period  centred  in 
Schumann,  Schubert  and  the  growing  reputation  of  Wagner, 
whilst  Liszt  and  Von  BtUow  were  the  cdebrities  of  the  day. 
Sullivan  thus  became  acquainted  for  the  first  time  with  master- 
pie^  which  were  then  practically  ignored  in  England.  He 
entered  enthusiastically  into  the  spirit  of  the  place,  and  after  two 
years'  hard  study  returned  to  London  in  April  i86r.  Before 
doing  so,  however,  he  had  composed  h&  inddental  music  for 
The  Tempest,  which  he  had  begun  as  a  sort  of  diploma  work. 
Sullivan  set  himself  to  find  converts  in  London  to  the  enthusiasms 
he  had  imbibed  at  Leipzig.  He  became  acquainted  with 
George  Grove,  then  secretary  of  the  Crystd  Palace,  and  August 
Marms,  the  conductor  there;  and  at  his  instigation  Schumann's 
First  Symphony  was  introduced  at  one  of  the  winter  concerts. 
Early  hi  r862  Sullivan  showed  Grove  and  Manns  his  Tempest 
music,  and  on  the  5th  of  April  it  was  performed  at  the  Crystal 
Palace.  The  production  was  an  unmixed  triumph,  and  Sullivan's 
exceptional  gifts  as  a  composer  were  generally  recognized  from 
that  moment.  He  had  hitherto  been  occupying  himself  with 
teaching,  and  he  continued  for  some  3rears  to  act  as  organist  at 
St  Michael's,  Chester  Square,  but  henceforth  he  devoted  most  of 
his  time  to  composition.  By  1864  he  had  produced  his  "  Kenil- 
worth  "  cantata  (remembered  chiefly  for  the  lovdy  duct,  *'  How 
sweet  the  Mo<mlight "),  the  "  Sapphire  Necklace  "  overture,  and 
the  five  beaMtlful  tongs  from  ShaktMpeate,  which   hichide 
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"  OtlOieus  ivith  his  Lute,'* ' '  Oh  Mittnai  UiBe  *' and  **  T^ 
Song."  His'  attractive  personality,  combined  with  his  un- 
doubted genius  and  brilliant  promise,  brought  him  manyfrieiuis. 
Costa,  who  was.  conductor  at  Covent  Garden,  gave  him  the  post 
of  organist,  and  in  1864  he  produced  there  his  Vtle  BmchanUe 
ballet.  Some  of  his  spare  time  was  q>ent  in  IreUnd,  where  in 
1863  he  began  the  composition  of  his  ("  Irish  ")  Symphony  in  £, 
which  was  produced  at  the  Crystal  Palace  in  1866.  The  moat 
important  event,  however,  at  this  period,  as  beaziog  upon  his 
later  successes,  was  his  cooperation  with  F.  C.  Bunumd  in  the 
musical  extravaganza  C<a  and  Box,  which  first  showed  his 
capacity  for  musL^al  drollery.  This  was  acted  privately  in  x866, 
and  was  completed  for  public  performance  in  1867,  in  which  year 
Sullivan  again  co-operated  with  Bumand  in  Conkabandista. 
Meanwhile  he  was  in  request  aa  a  conductor,  and  was  made 
professor  of  composition  at  the  Academy.  His  father's  sudden 
death  in  1866  inspired  him  to  write  the  fine  "  In  •Memoriam  " 
overture,  which  was  produced  at  the  Norwidi  Festival.  In 
1867,  besides  producing  his  "  Maimioa  *'  overture,  he  and  Giove 
did  a  great  service  to  their  art  by  brinpoig  to  light  at  Vienna  a 
number  of  lost  Schubert  MSS.,  including  the  Rosapumde  music 
About  this  time  Sullivan  induced  Tennyson  to  write  his  song- 
cycle"  The  Window,"  to  be  illustrated  by  Millais,  with  music 
by  himself.  But  Miflais  abaiuloned  the  task,  and  Tennyson 
was  not  happy  about  his  share;,and  the  series,  published  in  1871, 
never  became  popular,  in. spite  of  Sullivan's  dainty  setting. 
In  1869  he  brought  out  his  oratorio  T/u  Prodigal  Son  at 
Worcester,  and  in  1870  his  overture  "  Di  Ballo  "  at  Birmingham. 
In  1871  Sullivan  had  become  acquainted  with  W.  $.  Gilbert 
(q.v.),  and  in  167 2  they  oollal>orated  in  4  piece  for  the  Gaiety. 
Theatre,  called  thespis;  or,  The  Gods  Groum'Old,  which  was  a 
great  success  in  spite  of  the  limited  vocal  resources  of  the  per- 
formers. In  1875  R,  B'Oyly  Carte,  then  acting  as  manager  for 
Selina  Dolaro  at  the  Royalty,  approached  Gilbert  with  a  view 
to  his  collaborating  with  SuUivan  in  a  piece  for  that  theatre. 
Gilbert  had  already  suggested  to  Sullivan  an  operetta  with  its 
scene  in  a  law  court,  and  within  three  weeks  of  his  completing 
the  libretto  of  Tnal  6y  Jwy  the  music  was  written.  The  piece 
succeed^  beyond  all  expectation;  and  on  the  strength  of  its 
promise  of  further  successes  B'Oyly  Carte  formed  his  Comedy 
Opera  Company  and  took  the  Op^ra  Comique  Theatre.  There  in 
1877  The  Sorcerer  was  produced,  George  Grossmith  and  Rutland 
Barrington  being  in  the  cast.  In  1878  HJiS.  Pinafore  was 
brought  out  at  the  Op6ra  Comique.  At  first  it  did  not  attract 
large  audiences,  but  eventually  it  becamte  a  popular  success,  and 
ran  for  700  nights.  In  America  it  was  enthusiastically  received, 
and  the  two  authors,  with  D'Oyly  Carte,  went  over  to  the  States 
in  1879,  with  a  company  of  their  own,,  in  order  to  produce  it  in 
New  York.  To  secure  the  American  rights  for  their  next  opera, 
they  brought  out  The  Pirates  of  Penzance  first  at  New  York  in 
1879.  In  x88o,  in  London,  it  ran  for  nearly  400  nights.  In 
1 88 1  Patience  was  produced  at  the  Opfra  Comique,  and  was 
transferred  later  in  the  year  to  the  Savoy  Theatre.  There  all  the 
later  operas  came  out:  Jolanike  (1882),  Princess  Ida  (1884),  The 
Mikado — ^perhaps  the  most  charming  of  all — (1885),  Ruddigore 
(1887),  The  Yeomen  of  the  Guard  (1888),  The  Gondoliers  (1889). 
This  succession  of  pieces  by  Gilbert  and  Sullivan  had  made  their 
united  names  stand  for  a  new  type  of  light  opera.  Its  vogite 
owed  something  to  such  admirable  performers  as  George  Gros- 
smith—famous  for  his  "  patter  songs  "—Rutland  Barrington, 
Miss  Jessie  Bond^  Miss  Brandram,  and  later  W.  H.  Denny  and 
Walter  Passmore;  but  these  artistes  only  took  advantage  of  the 
opportunities  provided  by  the  two  authors.  In  place  of  the  old 
adaptations  of  French  op£ra  houffe  they  had  substituted  a 
genuinely  English  product,  humorous  and  delightful,  without 
a  tinge  of  vulgarity  or  the  commonplace.  But  disagreements 
now  arose  between  them  which  causMi  a  dissolution  of  partner- 
ship. Sullivan'^  next  Savoy  opera,  Haddon  Hall  (1892),  had 
a  libretto  by  Sydn^  Grundy;  ancl  the  resumption  of  Gilbert's 
collaboration  in  1893  in  Utopia,  Limited,  and  again  in  1896  in 
The  Grand  Duke,  was  not  as  successful  as  before.  Sullivan's 
music,  however,  still  showed  its  char^eriatic  qualities  in  Th9 


CH^Udn  (1894)— hugdy  aa  adaptation  of  Cofrtroftofufttfa;  TH 
Beamiy  Stone  (1898),  with  a  libretto  by  A.  W.  Pinero  and 
J.  Comyns  Carr;  and  particularly  in  The  Ros^  of  Persia  (1900), 
with  Captain  Basil  Hood. 

In  the  public  mind  Sir  Arthur  Sullivan  (who  was  knifed  in 
1883)  bad  daring  these  years  become  principally  associated  with 
the  enormous  success  of  the  Savoy  operas;  but  these  by  no  means 
exhausted  his  musical  energies..  In  1873  hu  Te  Deum  for 
the  reooveiy  of  the  prince  of  Wates  was  performed  at  the  Crystal 
Palace.  In  1873  he  produced  at  the  Birmingham  Musical  Festival 
his  oratorio  J'ke  Ligfit  of  the  World,  in  1877  he  wrote  his 
incidental  music  to  Henry  VIII.,  in  1880  his  sacred  cantata 
The  Martyr  of  Aniioch,  and  in  x886  his  masterpiece.  The 
Golden  Legend,  was  brought  out  at  the  Leeds  Festival.  The 
Golden  li^end  satisfied  the  most  exacting  critics,  that  for 
originality  of  conception  and  grandeur  of  execution  Engli^ 
music  possessed  in  Sullivan  a  composer  of  the  highest  calibre. 
In  1891,  for  the  opening  of  D'Qyly  Carte's  new  English  opera- 
house  in  Shaftesbury  Avenue  he  wrote  his  "grand  opera" 
Jvanhoe  to  a  libretto  by  Julian  Stuigis. .  The  attempt  to  put  an 
English  optem  on  the  stage  for  a  long  run  was  doomed  to  failure, 
but  Itanhoe  was  full  of  fine  things.  ■  In  1892  he  composed  inci- 
dental wAxsic  to^  Tennyson's  Foresters.  In  1897  he  wrote  a  ballet 
for  the  Alhambra,  caUed  Victoria  and  Merrie  England.  Among 
his  numerous  songs,  a  conspicuous  merit  of  which  is  their  admir- 
able vocal  quality,  the  best  known  are  "  If  Doughty  Deeds  " 
(x866), "  The  Sailor's  Grave  "  <x873), "  Thou'rt  Passing  Hence  " 
(1875), "  I  would  I  were  a  King  "  (1878), "  King  Henry's  Song  " 
(1878)  and  "  The  Lost  Chord  "  (1877).  This  hist,  hackn^mi  as 
it  became,  was  probably  the  most  successful  English  song  of  the 
X9th  century.  It  was  written  in  1877,  during  the  fatal  iUneas  of 
Sullivan's  brother  Frederic,  who,  originally  an  architect,  had 
become  an  actor,  and  by  means  of  his  fine  voice  and  powers  as  a 
comedian  (best  shown  as  the  Judgtf  in  Trial  by  Jury)  had  won 
considerable  success.  Among  Sullivan's  many  hymn  tunes,  the 
.stirring  "Onward,  Christian  Soldiersl''  (1872)  is  a  permanent 
addition  to  Churchmusic  In  1876  he  accepted  the prindpalsbip 
of  the  National  Training.  School  of  Music,  ^rfiich  he  held  for  six 
years;  this  was  the  germ  of  the  subsequent  Royal  College.  He 
received  the  honorary  degree  of  Mus.  Doc.  from  Cambridge  (1876) 
and  Qsiord  (1879).  In  1878  he  was  a  member  of  the  royal  com- 
mission for  the  Paris  Exhibition.  He  was  conductor  of  the  Leeds 
Festivals  from  1879  to  1898,  besides,  being  conductor  of  the 
Philharmonic  Society  in  188$.  Apart  from  his  broad  qrmpathy 
and  his  practical  knowledge  of  instruments,  his  work  as  a  con- 
ductor must  always  be  associated  with  his  efforts  to  raise  the 
standard  of  orchestral  playing  in  England  and  hia  unwearying 
exertions  on  behalf  of  British  music  and  British  musicians. 
Sulfivan  liked  to  be  associated  in  the  public  mind  with  patriotic 
objecu.  and  his  setting  of  Rudyard  Kipling's  "  Absent  minded 
Beggar"  song,  at  the  opening  of  the  Boer  War  in  2899,  was,  with 
the  exception  of  The  Rose  of  Persia,  the  last  of  his  compositions 
brought  out  in  his  lifetime.  He  died  somewhat  suddenly  of 
heart  failure  on  the  22nd  of  November  1900,  and  his  burial  in 
St  Paul's  Cathedral  was  the  occasion  of  a  remarkable  demon- 
stration of  public  sorrow.  He  left  unpublished  a  Te  Deum 
written  for  performance  at  the  end  of  the  Boer  War,  and  an 
unfinished  Savoy  opera  for  a  libretto  by  Captain  Hood,  which, 
completed  by  Edward  German,  was. produced  in  2901  as  The 
Emerald  Isle. 

Sullivan  was  the  one  really  popuhir  English  composer  of  any 
artistic  standing  in  his  time;  and  his  celebrity  as  a  public  man 
has  somewhat  interfered  with  a  definite  judgment  as  to  his  place 
in  the  history  of  English  music.  In  his  own  time,  English 
musical  taste  developed  in  a  very  remarkable  degree;  and  musical 
criticism  in  seribus  quarters  was  a  little  disinclined  to  do  justice 
to  what  was  "  popular."  One  of  the  most  agreeable  companions, 
broad-minded,  and  free  from  all  affectation,  he  was  intensely 
admired  and  loved  in  all  circles  of  society;  and  though  his  health 
was  not  robust,  for  he  suffered  during  many  years  at  intervals 
from  a  painful  ailment,  he  was  a  man  of  the  world  who  enjoyed 
the  life  which  his  success  opened  out  to  him  without  being  spoilt 
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by  it.   He  was  always  a  devoted  and  an  industrioos  nmskian, 
and  from  the  day  he  left  Leipzig  his  influence  was  powerfully 
exerted  in  favour  of  a  wider  and  fuller  recognition  of  musical 
culture.  He  was  accused  in  some  quarters  of  being  unsympathetic 
towards  Wagner  and  the  post-Wagnerians,  yet  he  had  been 
one  of  the  first  to  introduce  Wagner's  music  to  English  audiences. 
He  was  keenly  appreciative  of  new  talent,  but  his  tastes  were  too 
eclectic  to  satisfy  the  enthusiasts  for  any  particular  school;  he 
certainly  had  no  liking  for  what  he  considered  uninspired 
academic  writing.    Serious  critics  deplored,  with  more  justifica- 
tkin,  that  he  should  have  devoted  so  much  of  his  great  natural  9ft 
not  merely  to  light  comic  opera,  but  to  the  production  of  a  number 
of  songs  which,  though  always  musicianly,  were  reaQy  of  the 
nature  of "  pot-boiling."  SuUivan  was  an  extremely  rapid  worker, 
and  his  fertility  in  melody  made  it  easy  for  him  to  produce  what 
woukl  please  a  large  public.    Moreover,  it  must  be  admitted  that 
his  great  social  success,  so  eariy  achieved,  was  not  calculated  to 
nourish  a  rigidly  artbtic  ideal.    But  when  all  is  said,  his  genius 
remains  undisputed;  and  it  was  a  genius  essentially  English. 
His  church  music  alone  would  entitle  him  to  a  high  place 
among  composers;  and   The  Coldtn  Legend f  Ivankoe,  the  Ifi 
Memoriam  overture,  the  "  Irish  "  syjnphony  and  the  charming 
"  incidental  music  "  to  The  Tempest  and  to  Henry  VIII.  form 
a  splendid  legacy  of  creative  effort,  characterised  by  the  highest 
scholarly  qualities  in' addition  to  those  beauties  which  appeal  to 
every  ear.    Whether  his  memory  will  be  chiefly  associated  with 
these  works,  or  rather  with  the  world-wide  popularity  of  some  of 
his  songs  and  comic  operas,  time  alone  can  tell.'    The  Savoy 
operas  did  not  aim  at  intellectual  or  emotional  grandeur,  but  at 
providing  innocent  and  wholesome  pleasure;  and  in  giving 
musical  form  to  Gilbert's  witty  librettos  Sullivan  showed  once 
for  all  what  light  opera  may  be  when  treated  by  the  hand  of  a 
master.   His  scores  are  as  humorotis  and  fandful  qud  music  as 
Gilbert's  verses  are  qud  dramatic  literature.    Bubbling  melody, 
consummate  orchestration,  lovely  songs  and  concerted  pieces 
(notably  the  famous  vocal  quintets)  flowed  from  his  pen  in  un- 
exhausted and  inimitable  profusion.     If  heiiad  written  nothing 
ebe,  his  unique  success  in  this  field  would  have  been  a  solid  title 
to  fame.    As  it  was,  itls  Sir  Arthur  Sullivan's  special  distinction 
not  only  to  have  been  prolific  in  music  which  went  straight  to  the 
hearts  of  the  people,  but  to  have  enriched  the  English  ripertcirc 
with  acknowledged  masterpieces,  which  are  no  lest  remarkabk 
for  their  technical  accomplishment. 

See  aho  Sir  A  rAmr  StiUnam:  L^t-tkary,  LtUert^  mti  RtmimKmutSt 
by  Arthur  Lawrence  (London:  Bowden,  1899).-  Besides  being 
laivcly  autobiographical,  this  volume  contains  a  complete  list  of 
Sufiivan's  works,  compiled  b^  Mr  Wilfrid  Bendall,  who  for  manv 
years  acted  as  Sfa*  Arthur's  private  secrctaiy.  (H.  Ch.) 

filHiLIVAll,  JOHN  (1740*1795),  American  soldier  and  politi- 
cal leader,  was  bom  in  Somersworth.  New  Hampshire,  on  the 
i8th  of  Februazy  1740.    He  studied  law  in  Portsmouth,  N.H., 
and  practised  at  Berwick,  Maine,  and  at  Durham,  N  JI.  He  was 
a  member  of  the  New  Hampshire  Provincial  Assembly  in  1774, 
and  in  1774-1775  was  a  delegate  to  the  Continental  Congress. 
In  1773  he  had  been  commissioned  a  major  of  New  Hampshire 
militia,  and  on  the  X5th  of  December  1774  he  and  John  Langdon 
led  an  expedition  which  captured  Fort  William  and  Mary  at 
New  Castle.     Sullivan  was  appointed  a  brigadier-genend  in 
the  Continental  army  in  June  1775  and  a  major-general  in 
August  1776.    He  commanded  a  brigade  in  .the  siege  of  Boston. 
In  June  1776  he  took  command  of  the  American  army  in  Canada 
and  after  an  unsuccessful  skirmish  wi^  the  British  at  Three 
Rivers  (June  8)  retreated  to  Crown  Point.    Rejoining  Washings 
ton's  army,  he  served  under  General  Israel  Putnam  in  the  battle 
of  Long  Island  (August  37)  and  was  taken  prisoner.    Released 
on  parole,  he  bore  a  verbal  message  from  Lord  Howe  to  the 
Continental  Congress,  which  led  to  the  fruitless  conference  on 
StAten    Island.     In  December  he  was  exchanged,  succeeded 
General  Charles  Lee  in  command,  of  the  right  wing  of  Wash- 
ington's army,  in  the  battle  of  Trenton^^led  an  attack  on  the 
Hes&ians,  and  led  a  night  attack  against  British  and  Loyalists  on 
Staten  Island}  on  the  22nd  of  August  1777-    In  the  battle  of 
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Brandywine  (Sept.  11, 1777)  be  again  commanded  the  American 
right;  he  took  part  in  the  battle  of  Germantown  (Oct.  4,  1777); 
in  March  1778  he  was  placed  in  command  in  Rhode  Island,  and 
in  the  following  summer  plans  were  made  for  his  coK>peratioo 
with  the  French  fleet  under  Count  d'Estaing  in  an  attack  on 
Newport,  which  came  to  nothing.  Sullivan  after  a  brief  engage- 
ment (Aug.  29)  at  Quaker  Hill,  at  the  N.  end  of  the  bland  of 
Rhode  Island,  was  obliged  to  retreat.  In  1 779  Sullivan,  with  about 
4000  men,  d^eated  the  Iroquois  and  their  Loyalist  allies  at  New- 
town (now  Elmira),  New  York,  on  the  29th  of  August,  burned 
their  villages,  and  destroyed  their  orchards  and  crops.  Although 
severely  criticised  for  his  conduct  of  the  expedition,  he  receiv^, 
in  October  1779,  the  thanks  of  Congress.  In  November  he 
resigned  from  the  army.  Sullivan  was  again  a  delegate  to  the 
Continental  Congress  in  1780-1781  and,  having  accepted  a  Kmui 
from  the  French  minister.  Chevalier  de  la  Luxeme,  be  was 
charged  with  being  influenced  by  the  French  in  voting  not  to 
make  the  right  to  the  north-east  fisheries  a  condition  of  peace. 
From  1782  to  1785  he  was  attorney-general  of  New  Hampshire. 
He  was  president  of  the  state  in  1786-1787  and  in  1789,  and 
in  1786  suppressed  an  insttrrectk>n  at  Exeter  immediately  pre- 
ceding the  Shays  Rebellion  Jn  Massachusetts.  He  presided 
over  the  New  Hampshire  convention  which  ratified  the  Federal 
constitution  in  June  1788.  Ftom  17^  until  his  death  at 
Durham,  on  the  33rd  of  January  1795,  he  was  United  States 
District  Judge  for  New  Hampshire. 

See  O.  W.  B.  Peabody.  "  Life  of  John  SulUvan  "  in  Jared  Sparks's 


Library  of  American  motrapky,  vol.  iii.  (Boston.  1844); 'T.  C. 
Amoiy,  General  John  SuUivan,  A  Vindication  of  his  Character  as 
a  SoUier  and  a  Patriot  (Morrisania,  N.Y.,  iMjr):  John  Scsiea, 


*'  Master  John  SuUivan  of  Soraervworth  and  Bennck  and  his 
Family,"  m  the  Proceedings  of  the  New  Hampshire  Historical 
Society,  vol.  iv.  (Concord,  i<K>o):  and'  Journals  qt  the  Military 
Expedition  of  Major-General  John  SnOiean  ogfnntt  the  Six  NoHont 
eflndaaiu  (Attbuxm  N.  Y.,  1887). 


8ULUVAH,  THOMAS  BARRY  (x824*x89x),  Irish  actor,  was 
l)om  at  Birmingham,  and  made  his  first  stage  appearance  at 
Cork  about  1840.  His  earliest  successes  were  in  romantic 
drama,  for  which  his  graceful  figure  and  youthful  enthusiasm 
Qtted  him.  His  first  London  appearance  was  in  1852  in  Hamlet, 
and  he  was  also  successful  as  Angiolo  in  }A]ss  Vandenhoff's 
Woman's  Heari,  Eve^  in  Money  and  Hardman  in  Lord 
Lytton's  Not  so  Bad  as  ve  Seem,  Claude  Melnotte — with  Helen 
Faucit  as  Pauline — was  also  a  notable  performance.  A  tour 
of  America  in  2857  preceded  his  going  to  Australia  (x86i)  for 
six  years,  as  actor  and  manager.  He  completed  a  trip  round 
the  world  in  x866.  From  1868-1870  he  managed  the  Holbom 
theatte,  where  Beverly  in  The  Gamester  was  one  of  his  most 
powerful  impersoiuitions.  Afterwards  he  travelled  over  the 
United  States,  Canada,  Australia  and  England.  Among  his 
later  London  performances  were  several  Shakespearian  parts, 
his  best,  perhaps,  being  Richaid  IIL  He  was  the  Benedick 
of  the  cast  of  Much  Ada  About  Nothing  with  which  the  Shake- 
speare Memorial  was  opened  at  Stratfoid-on-Avon.  He  died 
on  the  3rd  of  May  189X. 

SULLY.  JAMES  (1842-  ),  English  psychologist,  was  born 
on  the  3rd  of  March  1842  at  Bridgwater,  and  was  educated  at 
the  Independent  College,  Taunton,  the  Regent's  Park  College, 
Gdttingen  and  Berlin.  He  was  originality  destined  for  the 
Nonconformist  ministry,  but  in  187  x  adopted  a  literary  and 
phikfiophic  career.  He  was  Grote  professor  of  the  philosophy 
of  mind  logic  at  University  College,  London,  from  1892  to 
X903,  when  he  was  succeeded  by  Carveth  .Read.  An  adherent 
of  the  associationist  school  of  psychology,  his  views  had  great 
affinity  with  those  of  Alextoder  Bain.  His  monographs,  as 
that  on  pessimism,  are  ably  and  readably  written,  and  his  text- 
books, of  which  The  Human  Mind  (2892)  is  the  most  important, 
are  models  of  sound  exposition. 

Woais.— 5^ii«i«<m   and  Inluition   (i874>,-  Pessimism   (1877), 


lUusions  (t88x;  4th  ed..  i89«).  OutUn«9  of  Psychetogy  (1884; 
many  edirions).  Taacher's  Handkfioh  of  Psychology  (188^.  Sttdies 
of  Childhood  (1895);  ChUdrm's  Wo»s  (1897),  and  An  Essay  on 
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«UtLY,  DUG  DE— SULLY,  T. 


SULLY.  MAZIMIUBH  DB  BflHUllB.  Doc  db  (1S60-X641). 
French  statesman,  was  born  at  the  chiteau  of  Rosny  near 
Bfianies,  on  the  X3th  of  December  1 560,  of  a  noble  family  of  Flemish 
descent.  His  father,  Francois  de  B^thune,  baron  de  Rosny, 
(153^x575),  was  the  son  of  Jean  de  Belhune,  to  whom  in  1529 
his  wife  Anne  de  Alelun  brought  as  part  of  her  dowry  a  seigneurie 
at  Rosny-sur-Scine,  which  later  (1601)  was  made  a  marqtiisate. 
Brought  up  in  the  Reformed  faith,  Maximilien  was  presented  to 
Henry  of  Navarre  in  157 1  and  was  thenceforth  attached  to  the 
fatuie  king  of  France.  The  young  baron  de  Rosny  was  taken 
to  Paris  by  his  patron  and  was  studying  at  the  college  of  Bqur- 
gogne  at  the  time  of  the  massacre  of  St  Bartholomew's  Day, 
from  which  he  escaped  by  discreetly  carrying  a  book  of  hours 
under  his  arm.  He  then  studied  mathematics  and  history  at 
the  court  of  Henry  of  Navarre,  and  on  the  outbreak  of  dvil 
war  in  1575  be  enlisted  in  the  Protestant  army.  In  1576  he 
accompanied  the  duke  of  Anjou  on  an  expedition  into  the 
Netherlands  in  order  to  regain  the  former  Rosny  estates,  but 
being  unsuccessful  he  attached  himself  for  a  time  to  the  prince  of 
Orange.  Later  rejoining  Henry  of  Navan«  in  Guienne,  he  dis* 
played  bravery  in  the  field  and  particular  ability  as  an  engineer. 
In  1583  he  was  Henry's  special  agent  in  Paris.  In  1584 
he  niarried  Anne  de  Courtenay,  a  wealthy  heiress, 'who  died, 
however,  in  1589.  On  the  renewal  of  dvil  war  Rosny  again 
joined  Hemy  of  Navarre,  and  at  the  battle  of  Ivry  (1590) 
was  seriously  wounded.  He  counselled  Henry  IV.'s  conversion 
to  Roman  Catholicism,  but  steadfastly  refused  himself  to  become 
a  Roman  CathoUc.  As  soon  as  Henry's  power  was  established, 
the  faithful  and  trusted  Rosny  received  his  reward  in  the  shape 
of  numerous  estates  and  dignities.  On  the  death  of  D'O,  the 
superintendent  -of  finances,  in  1594,  the  king  had  appointed  a 
finance  commission  of  nine  members,  to  which  he  added  Rosny 
in  1596.  The  latter  at  once  made  a  iour  of  inspection  through 
the  generalities,  and  introduced  some  order  into  the  country's 
affairs.  He  was  probably  made  sole  superintendent  of  finances 
in  1598,  although  this  title  does  not  appear  in  offidal  documents 
until  the  close  of  160 1.  He  authorized  the  free  exportation  of 
grain  and  wine,  reduced  legal  interest  from  8}  to  6|%,  estab- 
lished a  spcdal  court  for  the  trial  of  cases  of  peculation,  forbade 
provincial  governors  to  raise  money  on  their  own  authority, 
and  otherwise  removed  many  abuses  of  tax-collecting,  abolished 
several  offices,  and  by  his  honest, rigorous  conduct  of  the  country's 
finances  was  able  to  save  between  1600  and  1610  an  average  of 
a  million  livres  a  year.  His  achievehients  were  by  no  means 
solely  financial.  In  1599  he  was  appointed  grand  commissioner 
of  highways  and  public  works,  superintendent  of  fortifications 
and  grand  master  of  artillery;  in  1603  governor  of  Mantes  and 
of  Jargeau,  captain-general  of  the  queen's  gens  d'armes  and 
governor  of  the  Bastille;  in  1604  governor  of  Poitou;  and  in 
1606  duke  and  peet  of  Sully,  ranking  next  to  princes  of  the 
blood.  He  declined  the  office  of  constable  because  he  would 
not  become  a  Roman  Catholic.  Sully  encouraged  agriculture, 
urged  the  free  drculation  of  produce,  promoted  stock-raising, 
forbade  the  destruction  of  the  forests,  drained  swamps,  built 
roads  and  bridges,  planned  a  vast  system  of  canals  and 
actually  began  the  canal  of  Briare.  He  strengthened  the  French 
military  establishment;  under  his  direction  fivrard  began  the 
construction  of  a  great  line  of  defences  on  the  frontiers.  Sully 
opposed  the  king's  colonial  policy  as  inconsistent  with  the  French 
genius,  and  likewise  showed  little  favour  to  industrial  pnrsuits, 
although  on  the  urgent  solidtation  of  the  king  he  established 
a  few  silk  factories.  He  fought  in  company  with  Henry  IV. 
in  Savoy  (i6oo-i6ox)  and  negotiated  the  treaty  of  peace  in 
1602;  in  1603  he  represented  Henry  at  the  court  of  James  I. 
of  England;  and  throughout  the  reign  he  helped  the  king  to 
put  down  insurrections  of  the  nobles,  whether  Roman  Catholic 
or  Protestant.  It  was  Sully,  too,  who  arranged  the  marriage 
between  Henry  IV.  and  Marie  de  M6dids. 

The  political  r61e  of  Sully  practically  ended  with  the  assassi- 
nation of  Henry  IV.  on  the  14th  of  May  16 10.  Although  a 
member  of  the  coundl  of  regency,  his  colleagues  were  not  dis- 
posed to  brook  his  domineering  leadership,  and  after  a  stormy 


debtte  lie  resigned  as  superinteodent  of  finances  ob  die  16th 
of  January  1611,  and  retired  to  private  life.  The  queen- 
mother  gave  him  300,000  livres  for  his  services  and  confirmed  him 
in  possession  of  his  estates.  He  attended  the  esutes-general 
in  1614,  and  on  the  whole  was  in  sympathy  with  the  policy  and 
government  of  Richelieu.  He  disavowed  the  plots  at  La 
Rociielle,  in  1621,  but  in  the>  following  year  was  arrested  at 
Moulins,  though  soon  released.  The  baton  of  marshal  of 
France  was  conferred  on  him  on  the  i8th  of  September  1634. 
The  last  yesrs  of  his  life  were  spent  chiefly  at  Villebon,  Rosny 
and  Sully.  He  died  at  Villebon,  on  the  a  2nd  of  December 
1641.  By  his  first  wife  Sully  had  one  son,  Maximilien, 
marquis  de  Rosny  (1587-1634),  who  led  a  Ufe  of  dissipation 
and  debauchery.  By  his  second  wife,  Rachel  de  Cochefilet, 
widow  of  the  lord  of  Ch&teaupcrs,  whom  he  married  in  159a 
and  who  turned  Protestant  to  please  him,  he  had  nine  children, 
of  whom  six  died  young,  and  one  daughter  married  in  1605 
Henri  de  Rohan. 

Sully  was  not  popular.  He  was  hated  by  most  Roman 
Catholics  because  he  was  a  Protestant,  by  most  Protestants 
because  he  was  faithful  to  the  king,  and  by  all  because  he  was 
a  favourite,  and  sdfish,  obstinate  and  rude.  He  amassed  a  large 
personal  fortune,  and  his  jealousy  of  all  other  ministers  and 
favourites  was  extravagant.  Nevertheless  he  was  an  excellent 
man  of  business,  inexorable  in  punishing  malversation  and 
dishonesty  on  the  part  of  others,  and  opposed  to  the  ruinous 
court  expenditure  which  was  the  bane  of  almost  all  European 
monarchies  in  his  day.  He  was  gifted  with  executive  ability, 
with  confidence  and  resolution,  with  fondness  for  work,  and 
above  all  with  deep  devotion  to  his  master.  He  was  implicitly 
trusted  by  Henry  IV.  and  proved  himself  the  most  able 
assistant  of  the.  king  in  dispelling  tBe  chaos  into  which  the 
religious  and  civil  wars  had  plunged  France.  To  Sully,  next 
to  Henry  IV.,  belongs  the  credit  for  the  happy  transformation 
in  France  between  1598  and  1610  by  which  agriculture  and 
commerce  were  benefited  and  foreign  peace  and  internal  order 
were  maintained. 

Sully  left  a  curious  collectiott  of  ^memoirB  written  in  the  second 
person  and  bearing  the  quaint  title,  Mimokes  des  sages  et  roydUs 
economies  d'estai,  domestiqtus,  pdiiiques^  et  mUitaires  de  Henry 
le  Grand,  Fexemptasre  des  roys,  le  prince  des  vertus,  des  armes,  et  des 
Mx,  et  le  pkre  en  effet  de  ses  peufdes  fran^is;  et  des  servitudes  ntiiest 
obissances  convenabieSf  a  administratunu  loyales  de  Maxim,  da 
BHhune,  I'un  des  Hus  confidens,  familiers,  et  utiles  soldals  et  sernteurs 
du  grand  Mars  des  Francois:  didiies  d  la  France,  d  tons  Us  hons 
soldats,  et  tons  teupies  franfois.  The  memoirs  are  verv  valuable 
for  the  history  of  the  time  and  as  an  autobiography  cf  SuUy,  in  spite 
of  the  fact  that  they  contain  many  fictions,  sucn  as  a  mission  under^ 
taken  by  Sully  to  Queen  Elizabeth  In  1601,  and  the  famous  "  Grand 
Design, '  a  plan  for  a  Christian  republic,  which  some  historians 
have  taken  seriously.  Two  folio  volumes  of  the  memoirs  were 
splendidly  printed,  nominally  at  Amsterdam,  but  leally  under 
Sully's  own  eye,  at  his  chjlt«^au  in  1638;  two  other  volumes  appeared 
posthumously  in  Paris  in  1663.  The  abb6  de  r£cluse  rewrote  the 
memoirs  in  ordinary  narrative  form  and  edited  them  in  1745.  The 
best  edition  of  the  original  is  that  in  J.  F.  Michaud  and  J.  J.  F. 
Poujoulat,  Nouvelle  cMection  des  mimoires  rttati/s  d  I'kisloire  de 
Franc*  (1854),  vols,  xvi.-xvii.  An  English  translation  by  Chariottc 
Lennox  appeared  in  1756  and  was  later  revised  and  republished 
(4  vols.,  London,  1856). 

•  See  E.  Lavisse,  SuUy  (Paris,  t88o);  L.  Dussleux,  Elude  hio- 
prapkiqu*  sur  Sully  (I^ns,  1887);  G.  Fagniez,  Economic  social*  de  la 
France  sous  Henri  I V.  (Paris,  1897) ;  B.  L.  H.  Martin,  Trots  grands 
ministres.  Sully,  Richelieu  et  CoP>erl  (Paris,  18^8);  E.  Lavisse,  cd. 
Histoirede  France  (Paris,  1905),  vol.  vi.;  P.  Robiquet,  Histoire  muni' 
cipale  de  Paris,  vol.  iii.  Histoirede  Henri  I V.  (Paris,  1901) ;  E.  Bonnal, 
VEconomie  poliliqn*  au  XVI*  sOcle:  SuUy  iconomisie  (Paris,  187a); 
J.  Gourdault,  SuUy  *l  son  temps  (Tours.  187;}):  T.  KUkelhaus,  Der 
Ursprung  des  Plan*s  vom  ewigen  Frieden  tn  den  Memoiren  des 
Herzogs  von  Sully  (Berlin,  1892);  C.  Pfister,  "  Les  '(Economics 
royalcs'  de  Sully  et  le  grand  dessein  de  Henri  IV."  in  Revue 
kislorioue  (1894),  vais.  liv.Hfvi. :  Desclozeaux.  "  Gabrielle  d'Estrfes  et 
Sully  '^  in  Revue  historigu*  (1887).  vol.  xxxiu.  (C.  H.  Ha). 

SULLY,  THOVAS  (t783*i872),  American  artist,  was  born  at 
Homcastle,  England,  on  the  8th  of  June  1783.  His  parents,  who 
were  actors,  took  him  to  America  when  he  was  nine  years  old, 
settling  at  Charleston,  South  Carolina,  and  he  was  first  instructed 
in  art  by  a  French  miniatxire  painter.    Afterwards  he  was  a 
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pupa  of  Gflbert  Stuart  in  Boston,  snd  in  1809!^  ^rait  to  London 
tnd  entCKd  the  studio  of  Benjamin  West.  He  xetumed  in 
1610,  and  made  Philadelphia  his  home,  bat  in  1837  again  visited 
London,  where  he  painted  a  full  length  portrait  of  Queen 
Victoria  for  the  St  George's  Society  of  PhiUdelpUa.  Stdly 
was  one  of  the  best  oC  the  early  AttMricaBi.{]aintets.  He  died 
in  Philadelphia  on  the  5th  of  November  1872.  Among  his  por* 
tiaibs  are  those  of  Commodore  Decatur  (City  Hall,  New  Y<»k) ; 
the  actor  George  FrcderidL  Cooke^  as  Richard  m.  (Pennsjdvania 
Academy  ol  the  Fine  Arts,  Philadepfaia);  Lafayette  (Indepen- 
dence Hall);  Thomas  Jefferson  (U.S.  MiUtaiy  Academy,  West 
Point,  New  York);  Charles  and  Frances  Anne  Kemble,  and 
Reverdy  Johnson.  His  son  Amtso  Sully  (iSa  i'*'x879)  an  officer 
in  the  United  States  anny,  was  a  brigade-commander  in  the 
Army  of  the  Potomac  in  1862^^3,  and  after  z8^  commanded 
the  dqMLrtment  of  Dakota  and  conducted  several  canq;>aigns 
against  hostile  IiKlians  in  the  nortb«west.  In  1865  he  was ' 
brev^ed  brigadier-general  in  the  leguiar  army  aiul  major- 
general  of  volantecrs. 

SULLT-PRUBHOIIME*  RENB  FRANCOIS  ARMAND  PRUD- 
HOMME  (1839-1907),  French  poet,  was  bom  in  Paris  on  the 
i6th  of  Mkrch  1839.    He  was  educated  at  the  Lyc6e  Bonaparte, 
where  after  a  time  he  took  his  degree  as  Bachelier  H  Sciences. 
An  attack  of  ophthalmia  then  Intemipted  Ins  studies  and 
necessitnted  an  entire  change  in  the  course  of  his  career.    Ttie 
sdentiGc  habit  of  mind,  however,  which  he  had  derived  from 
these  years  of  tedmical  study  never  left  him;  and  it  is  in  the 
combination  of  this  scientific  bent,  with  a  soid  aspiitng  towards 
what  lies  above  and  beyond  science,  and  a  conscience  per- 
petually in  agitation,  that  the  striking  originality   of   Sully- 
Prudhomme's  character  is  to  be  found.    He  found  employment 
for  a  time  in  the  Schneider  factory  at  Creuzot,  but  he  soon 
abandoned  an  occupation  to  which  he  was  eminently  onsuited. 
He  subsequently  decided  to  read  law,  and  entered  a  notary's 
office  at  Paris.    It  was  duriAg  this  period  that  he  composed 
those  early  poema  which  were  not  long  in  acquiring  celebrity 
among  an  ever-wideniBg  circle  of  friends.    In  1865  he  pub- 
lished his  first  volume  of  poems,  which  had  for  sub-title  Stances 
tt  pohnes.    This  volume  was  favourably  reviewed  by  Sainte- 
Beuve,  to  whose  notice  it  had  been  brought  by  Gaston  Paris. 
It  was  at  this  moment  that  the  small  circle  of  which  Leconte  de 
lisle  was  the  centre  were  preparing  the  Pamasse,  to  which 
Sully- Prudhomme  contributed  several  pieces.    In  1866  Lemerre 
published  a  new  edition  of  the  Stances  el  poimcs  and  a  collection 
of  sonnets  entitled   Les  £preuves   (1866).    From   this  time 
forward  SuUy-Prudhomme  devoted  his  life  entirely  to  poetry. 
It  was  in  the  volume  of  Les  £preuves  that  the  note  of  melancholy 
which  was  to  dominate  through  the  whole  work  of  his  life  was 
first  clearly  discernible.      In  1869  he  published  a  translation  of 
the  first  book  of  Lucretius  with  a  preface,  and  Les  Solitudes. 
In  1870  a  scries  of  domestic  bcreavement5  and  a  serious  paralytic 
illness  resulting  from  the  strain  and  fatigue  of  the  winter  of 
1870,  during  which  he  served  in  the  Garde  Mobile,  shattered 
his  health.    In  1872  he  published  Les  £curies  d*augiaSf  Croquis 
UalieHSf  Impressions  de  la  guerre  (1866-72}  and  Les  DesHns, 
La  RtiolU  des  keurs  in  1874,  in  1875  Les   Vaines  Undresses, 
'vx  1878  La  Justice,  in  1886  Le  Prisme,  and  in  x888  Le  Bonkeur.  All 
tlKse  poems  were  collected  and  republished  under  the  title  of 
Poisies,  occupjring  four  volumes  of  his  (Euvres  (6  vols.,  1883- 
'  X904).    After  the  publication  of  Le  Bonheur  he  practically  ceased 
to  produce  verse,  and  devoted  himself  almost  entirely  to  philo- 
sophy.   He  published  two  volumes  of  prose  critictem  V expression 
dans    les  beaux  arts  (1884)  and   Rifiexions   sur  Vart  des  vers 
(1892).    Various  monogr^hs  by  him  appeared  from  time  to 
time  in  the  philosophical  reviews,  and  among  them  a  remarkable 
series  of  essays  {Retue  des  deux  mondes,  Oct.  xsth,  Nov.  tsth, 
1890)  on  Pascal,  and  a  valuable  study  on  the  "Psychologic 
du  libre  arbitre  "  in  the  Reoue  de  nUtapkysique  ct  de  ntorde  (1906). 
He  was  elected  to  the  Academy  on  the  8th  of  December  x88i. 
On  the  loth  of  December  1901  he  was  awarded  the  Nobel  prize 
for  literature,  and  devoted  most  of  the  money  to  the  foundation 
of  a  priac  for  poetry  to  be  awarded  by  the  Sodili  it  9ms  d^ 


ItUrts.  He  ww  one  of  the  eaxBeafc  diaMpians  of  Captaift 
Dxesrfua.  In  190*  h^  wrote,  in  eoUabocation  with  Charles  Ricbet. 
Le  PrMhne  des  causes  finaies*  During  his  bter  years  he  lived 
at  Chfttenay  in  great  isolation,  a  victim  of  perpetual  iUrbteltb» 
and  mainly  oocnpied  with  his  Vraie  reUiiou  ^am  Pascal  (1905). 
He  had  been  paitiaily  par^ysed  for  some  time  when  he  died 
suddenly  on  the  6th  of  September  1907.  He  left  a  vohmie  <tf 
unpubiidied  verse  and  a  pcose  work,  Le  Lien  social,  which  was 
a  revision  of  an  introduction  whidi  he  had  contributed  to 
UiduAtCs  La  BiUe  de  PismamU. 

What  strikes  the  reader  of  SuUy-Prudhomme's 'poetry  first 
and  foremost  is  the  fact  that  he  is  a  thiidcer;  and  moreover  a 
poet  who  thinks,  and  not  a  thinker  ^rtio  turns  to  rhyme  for 
recreation.  The  most  strikini^y  original  portion  of  Us  worit 
is  to  be  found  m  his  {dnlosoi^'c  and  scientific  poetry.  U  he 
has  not  the  scientific  genius  of  Pascal,  he  has  at  least  the 
scientific  habit  <rf  mbid  and  a  delight  in  mathematic  certainties. 
In  attempting  to  inteipret  the  universe  as  science  reveals  it  to 
us  he  faaa  created  a  new  form  of  poetry  which  Is  not  lacking 
in  a  certani  grandeur.  One  of  his  most  beautiful  poems, 
"  L'Id£al "  (Stances  et  pohnes),  is  inspired  by  the  thought,  which 
is  due  to  scientific  calculations,  of  stats  so  remote  from  our 
pUnet  that  their  light  has  been  <m  its  way  to  us  since  thousands 
of  centuries  and  w^  one  day  be  visible  to  the  eyes  of  a  futum 
generation.  -  The  second  <hief  characteristic '  of  Sully-Pmd* 
homme's  poetry  is  the  extreme  sensibility  of  soul,  the  pro« 
foundly  melancholy  note  which  we  find  in  his  love  lyrics  and 
his  meditations.  Sully-Prudkomme  is  above  all  things  intro- 
spective; he  penetrates  into  the  hidden  comers  of  his  heart; 
he  lays  bare  the  subtle  torments  of  his  conscience,  the  shifting 
currents  of  his  hopes^and  leaxs,  belief  and  disbelief  in  face. of 
the  riddle  of  the  universe  to  an  extent  so  poignant  as  to  be 
sometimes  almost  painfuL  And  to  render  the  fugitive  phases 
and  tremulous  adventures  of  his  spirit  he  finds  incomparably 
delicate  shades  of  eariMeasion,  an  exquisite  ami  sensitive  diction. 
We  are  struck  in  reading  his  poems  by  the  nobility  of  his  ideas, 
by  a  religious  elevation  like  that  of  Pascal;  for  there  la  in  his 
woik  something  both  of  Lucretius  and  of  PascaL  Yet  he  is 
far  from  being  either  an  Epicurean  6r  a  Jansenht;  he  is  rather 
a  Stok  to  wJhom  the  deceptions  df  life  have  brought  pity  instead 
of  bitterness. 

As  an  artist  SuOy^Prndhomme  h  remarkable  for  the  entire 
absence  of  oratorical  effect;  for  the  extreme  simplicity  and  fa»* 
tidious  precision  of  his  diction.  Other  poets  have  been  endowed 
with  a  more  glowing  imagination;  his  poetry  is  neither  exuberant 
in  colour  nor  rich  in  sonorous  harmoniea  of  riiyme.  The  grace 
of  his  verse  is  a  gnoe  of  outline  and  not  of  colour,  his  mdody 
one  of  subtle  rhythm;  his  verse  is  as  if  carved  in  ivory,  his  music 
like  that  of  a  perfect  unison  of  stringed  instruments.  His 
imagination  is  inseparable  from  his  ideas,  and  this  is  the  reascMi 
of  the  extraordinary  perspicuity  of  his  poetic  style.  He  extends 
poetry  to  two  extreme  litnits;  on  the  one  hand  to  the  borderiand 
of  the  unreal  aiui  the  dreamlike,  as  in  a  poem  such  aa  "  Le 
Rendesvous  "  (Vaines  tendresses),  in  which  he  seems  to  express 
the  inexpressible  in  precise  language;  on  the  other  hand,  in  his 
scientific  poems  he  encroaches  on  the  province  of  prose.  His 
poetry  is  plastic  in  the  creation  of  forms  which  fittingly  express 
his  fugitive  emotions  and  his  elevated  ideas.  Both  by  the 
charm  of  his  pure  and  perfect  (Arase,  by  his  consummate  art^ 
and  the  dignity  which  informs  aH  his  work,  SuUy-Prudhomme 
deserves  rank  among  the  foremost  of  modem  poets.     (K  G.) 

See  C.  Htoon,  La  PkUosopkie  de  Sidly^Prudkamnu  (i907)>  SuUj' 
Prudhomme  by  E.  Zyroouki  (P^ris  1907). 

SULMONA,  or  Solmona  <anc.  Suimo),  a  city  and  episcopal 
see  of  the  Abnizzi,  Italy,  in  the  province  of  Aquiia,  40  m.  by 
rail  S.E.  by  E.  of  that  town,  and  107  m.  £.  by  N.  of  Rome 
(75  m.  direct).  Pop.  (1901),  13,372  (town),  18,247  (conjmune). 
Stdmona  is  situated  at  a  height  of  r322  ft.  above  the  sea  on  the 
Gizio,  a  tributary  of  the  Pescara,  which  supplies  'water-power 
to  its  paper-mills,  fulling-nlills  and  copper-works.  Its  cathedral 
of  San  Panfilio  has  a  i4th-cestiiry  portaL  The  Interior  has  been 
moderaiaedt  hut  in  the  ciypt  kst  some  medieval  scnlptursft 
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oldet  and  larger  church,  the  Romanoq 

(Uiid*  aL  tb>  end  oE  tha  Coreo  Ovidto,  ana  lonm  me  cduuux 
to  Ibe  meat  market.  Oppoutc  a  a  picturefigne  aqocducL  ol 
1 166  wlLb  pointed  aichea.  S.  Agcndoo  hai  a  Kood  GoUuc  portaL 
The  Oipedali  Civico,  next  to  the  chuicb  ot  the  ADnimiiaU, 
begun  La  the  hrat  half  of  the  isth  centuiji  ^Kiwg  an  iotereatinc 
miitun  <d  Gothic  and  Rtnaiaance  Kylei.  Ilie  irindow  ol 
Ibe  Palazzo  Tabaau  ia  aimilar,  and  botb  are  due  to  Ltmbaid 
Biaiten.  In  the  coutt  of  the  gnunmat  scbool  ii  ■  fine  islh- 
centuiy  alatue  of  Ovid,  Ibe  most  olebnted  native  of  tbe  ton, 
•boie  memoiy  i>  pmetved  unoiic  tbe  peuantt  in  ton^  and 
fglkJoie.  The  Fort>  Ntpoli  is  an  interoting  gate  of  the  eaily 
141b  centuiy.  Innocent  VII.  wat  a  native  ol  tbe  toim.  In 
Ibe  vjcinil]'  of  tbe  town  li  Monte  Monone  vbcic  Fictro  di 
Monne  lived  (f.  1154)  u  a  bennit  and  founded  a  mooaileiy 
for  hia  henniti.  who  after  bit  elevation  (o  Ibe  p^iac]'  aa  Celei- 
tine  V.  look  the  name  of  Celeatina;  (be  moouterr  (S.  E^irila) 
remained  till  1870,  when  it  vaa  tnnaformed  into  a  priaon. 
There  areumeiuiu  of  the  imperial  period,  iltiibuled,  ground- 
leaily,  to  tbe  bouie  of  Ovid  nea(  it.  Tbe  church  conlauB  a 
Gothic  tomb  of  14 1 3  by  a  Getmas  master,  hi  vbicb  Renaigapoe 
influence  ia,  acconllng  to  Burckbaidt,  traceable  for  the  fint 
time  in  south  Italy  hi  tbe  realistic  characteriation  of  tbe 
portrait  figure. 

Sulrao,  a  ciiy  ol  the  Faeligni,  It  fint  mentioned  during  tbe 
Second  Punic  War  (111  B.C.).  It  waa  the  aecond  tovn  of  the 
Pacligni  in  importance,  Corfinium  coming  first.  It  became  a 
Roman  colony  probably  in  (be  reign  of  AuguiliB,  and  aa  a  muni- 
dpiuni  Lt  continued  to  Aouriah  thnngbout  Ibe  empire.  It  waa 
■itualed  7  m.  aoutb-eait  of  Coifinium  on  the  n»d  to  Aesemia, 

andent.  dly  exilt  above  pound,  owing  to  frequent  earth- 
quakes. A  nurabrr  of  diacoveries  of  tomba  (both  archaic  and  of 
Ibe  Roman  period),  be.,  have  however  been  made  (d.  A.  de 
Kino,  in  Nstau  dtf/iScOvi,  paidm).  Charla  V.  erected  it  into 
a  principality,  which  he  bcalowed  on  Guriei  Lannoy,  who  had 
captured  Franda  I.  at  the  battle  of  Favia-  It  ultimately 
passed  10  the  Camo  and  Borghoe  familiea.  Tbe  bishopric  ii 
known  u  that  of  Valva  and  Sulmana. 

BULPUOHAL,  Dracet«iedieth>4iulpboiie(CH,),C(S(M:,H,),, 
■  valuable  hypnotic  prepared  by  condeniiog  Icetane  with 
eyiyl  menaplio  io  the  presence  ei  hydrochloric  add,  tbe  mer- 
caplol  (CHJ,C(SC,H,),  formed  being  subsequently  ondiied  by 
potassium  permanganate  (E.  Baumann,  Bir.,  1SS6,  ig,  p.  igoS). 
II  ia  (Iw  formed  by  tbe  action  of  alcoholic  potash  and  methyl 
iodide  on  ethylidene  diethyl  sulphue,  CHi-CH(SO,C^,), 
(which  is  formed  by  the  oodalion  of  dithioacetal  wi^ 
potanium  peimangsnate).  It  ciyiulliua  in  prisms  melting 
■t  lis"  C,  wtuch  are  practically  insoluble  in  cold  water,  but 
dissolve  in  1 J  parts  of  bat  and  also  in  alcohol  and  elbei. 

It  ia  the  nlpluHialiim  of  tbe  B.P.,  and  the  lulphemtUiimuiii 
of  the  U.SJ".  It  produOB  lengthened  aleep  in  functional 
nervous  insomnia,  and  is' also  useful  in  insanity,  being  given  with 
mucilage  of  acacia  or  in  hot  liquids,  owing  Ui  its  insolubUily, 
or  in  Urge  capsules.  Its  hypnotic  power  is  not  equal  to  that 
of  chloral,  but  as  it  ia  not  a  depresaant  to  the  heart  or  respiiation 
it  can  be  used  ¥dien  moiphuie  or  chloral  are  contra-indicated. 
It  is,  however,  very  uncertain  in  its  action,  often  failing  to 
produce  sleep  when  taken  at  bedtime,  hot  producing 
drowvness  and  deep  tbe  following  day.  The  drowsineia  the 
neat  day  fallowing  a  medicinal  dose  can  be  avoided  by  ■  saline 
laxative  tbe  morning  after  its  administnlion.  It  b  unwise  to 
nse  it  tootJnuously  for  more  than  a  few  days  at  a  time,  as  It 
leads  to  produce  Ibe  sulphonal  habit,  which  is  attended  by 
marked  toxic  efiecta,  disturbances  nf  digestion,  giddiness, 
ataggcring  gail  and  even  paralysis  of  Ibe  lower  extremilbn. 
These  efiects  an  accompanied  by  skin  eruptloDS,  and  the  urine 
becoaea  of  a  dark  red  mlour  (hMaatoporphiauria).  Sulphonal 
Ii  <uimilative  in  ita  eSecta.  Many  fatal  eases  of  auipbooal 
pniwHiHij  uv  on  record,  both  from  dironk  poisoning  auf  froH 


1  (ingle  lu«e  doM.  TrioDal  (CHJ«:^n,)C(SOkC.H.)i.  nd 
tetrooal,  (Cifli)iC[SOiCiHi)i,  are  also  bypDoiio.  llKy  ate 
faster  in  action  than  sulphonal,  and  trional  docs  not  difnrdfT 
the  digestion. 

•OLPUOmC  ACIDS,  in  organic  chemistry,  a  group  of  com- 
pouodl  ot  the  type  R-Sfllill,  where  R  ia  an  alk^  01  UI  uj\ 
group. 

AlitkaOc  Sulfiimk  Addi.—Tbe  memben  of  tbn  dtm  may 
he  prepared  by  Ibe  direct  aulphonalion  of  loaw  paraffins  (I. 
WonloU.  Amir.  Chtm.  Jmn.,  1S98,  so,  p.  664) .  by  the  oxidation 
of  metcaptans  with  concentrated  nitric  add  (H.  Kopp,  Aim., 
■&«o,  ii.  p.  346):  in  the  form  of  their  salts  from  the  alkyl  halidet 
and  alluline  sulphites,  and  as  esters  from  the  alkyl  balidts  and 
ulvn  sulphite.  Ihey  are  cotourlesi  oils  or  crystalline  (oUda 
which  are  extremely  hygrcocopic,  very  solids  in  water  and 
have  *  stmn^y  acid  reaction.  Tbey  are  unaSected  by  healing 
with  aqueous  alkalis  or  acids  and  are  stable  towaida  concenlrated 
nitric  acid.  Pbosphorus  pentachlotide  converts  then)  into  tbe 
conesponding  acid  chlorides,  R'SO,CI,  which  are  decomposed 
slowly  by  water.  These  ddoiides,  on  reduction  by  anc  and 
aulpfauric  add,  pass  readily  into  the  mcicaptans,  whilst  i  line 
dust  and  alcohol  be  used  tbey  are  coovertoi  into  (be  sulpbinic 
addt.  R'SOiH. 
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of  the  acid  separates  (L.  Caltermann,  Ber.,  1891,  14,  ] 
Tbey  are  also  formed  by  oiidizing  thiophenols  or  by  di 

usually  hygroscopic,  ciysialline  solids  which  are  leidily  soluble 
in  water.  When  heated  under  pressure  with  concentrsied 
hydrochloric  add  to  about  150°  C.  they  yield  hydrocarbons 
and  sulphuric  acid.  The  salts  usu^y  crystallize  well,  and 
those  of  the  alkali  metals  are  employed  in  the  preparation  of 
phenols,  into  which  they  pasa  when  fused  wili  Ihe  caustic 
alkalis.  When  distilled  wilh  potassium  cyanide  Ibcy  yield  tbe 
The  sulpbonic  adds  with  phosphorus  pentj. 
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BsusH  nlpAmii  odd.  CiH,-S0iHJ)HiO.  eryMalliRS  in  (null 
btes  and  is  very  deliquescent.  AhmjC  jirfpilo^Uonrff,  c<H,Stu:i, 
.  a  colourless  fuming  liquid  which  boils  al  110'  C.  (10  mm.).   Ilie 


adds,   particularly  t1 


npouodh  an  or  impaRance  owing  Io  Their  employment  in  the 
our  loduslry.  The  direct  tulphonation  of  aaillne  yields  the  caia 
d.  nlfla^u  ocM,  C.K.(NK0<SO,HI,  which  oyii>Uiie>in  ^1 
ta  and  h  ijariaEly  soluble  in  cold  water.     When  luwd  with 
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Ife*  iodiiHb  «Jt  of  «Meik  b  wtd  «•  in  Ifidicator  (tf.t.).  Metanilu 
mad  Cjf«(NHt)  (SO.NH1.3].  wbicb  crysulUcet  in  pmnw,  is  formed 
by  the  reauction  of  mcU'Ditiobeaaeae  tulphooic  acid  and  it  used 
a  the  prefMnttion  of  various  axo  dyes. 

Suipkink  acids,  R-SOtH,  are  formed  by  reducmg  sulpho- 
chlorides  with  zinc  dust,  by  the  action  of  sulphur  dioxide  on 
the  sine  alkyls  (Ho|>sod,  Anrit  1857,  102,  p.  7a»  1858,  106,  p. 
sS?};  by  tbe^tion  of-sulpbochlorides  on  mercaptans  in  alkaline 
solution;  and  by  the  action  of  the  Grignatd  rea^nt  on  sulphur 
dioxide  or  tbionyl  chloride  (Rosenheim,  Btr ,  1904,  37,  p  215a, 
Oddo,  R.  Accad.  tin.,  1905  (5),  14  (i.),  p  169)  The  free  acids 
are  unstable.  They  are  csadily  oxidized  to  sulphonic  aads 
and  reduced  to  mercaptans  'Dieir  alkali  salts  on  treatment 
with  the  alky]  halides  yield  sulphones,  RsSOi.  Ethyl  sulphmic 
acid,  CiHt'SOiH»  is  a  colourless  syrup.  Benzene  sulphmic  acid, 
C«H|-SOsH,  crysuUizcs  in  large  prisms  and  acts  as  a  reducing 
agent.  It  decomposes  when  heated  with  water  .under  pressure 
3C«H»SQiH-C«HiSO,H+C«HiSO,SC«H«+HsO  The  potasr 
num  salt  when  fused  with  caustic  potash  yields  benzene  and 
potassium  sulphite. 

SULPHUR  [symbol  S,  atomic  weight  3307  (O-16)],  a 
non-metallic  chemical  element,  known  from  very  remote  times 
and  regarded  by  the  alchemists,  on  account  of  its  inflammable 
nature,  as  the  principle  of  combustion,  it  is  also  known  as 
brimstone  (q.v.).  The  element  occurs  widely  and  abundantly 
distributed  in  nature  both  in  the  free  state  and  in  combination. 
Free  or  native  sulphur,  known  also  as  "  virgin  sulphur,"  occurs 
in  connexion  with  volcanoes  and  in  certain  stratified  rocks  in 
several  modes,  viz.  as  crystals,  and  as  stalactitic,  encrusting, 
reniform,  massive,  earthy  and  occasionally  pulverulent  forms  as 
"  sulphur  meal. "  It  seems  rather  doubtful  whether  the  unstable 
monodinic  ino<lification  of  sulphur  09-sulphur}  is  ever  found 
in  a  native  state. 

The  crystals  belong  to  the  ortbofhomlnc  ssnitem.  and  have  usually 
a  pyramidal  habit  (ng  ),  but  may  be  sphenoidal  or  tabular.  Twins 
are  rare.  The  cleavage  is  imperfect,  but  there  is 
a  well-marked  conchoidal  fracture.  The  hardness 
mngesfpom about  1  to  a, undthesp.gr  from  1*9  to3  i. 
Crystals  of  sulphur  are  transparent  or  translucent  and 
highly  refractive  with  strong  birefringence;  they 
have  a  resinous  or  slightly  adamantine  luittre,  and 

f resent  the  characteristic  sulphur-yellow  colour, 
mpurities  render  the  mineral  grey,  greeniih  or  red- 
disn.  bituminous  matter  being  often  present  in  the 
massive  varieties.  Sulphur  containing  selemum, 
such  as  occurs  in  the  isle  of  Vulcano  in  the  Lipari  Isles,  may  be 
oran^-red .  and  a  similar  colour  is  seen  in  sulphur  which  contains 
arsenic  sulphide,  such  as  that  from  La  Solfatara  near  Naples.  The 
presence  of  tellurium  in  native  sulphur  is  rare,  but  is  known  in 
certatn  sfjecimens  from  Japan. 

Volcanic  sulphur  usually  occurs  as  a  sublimate  around  or  on  the 
walls  of  the  vents,  and  has  probably  been  formed  in  many  cases 
by  the  interaction  of  sulphur  dioxide  and  hydrogen  sulphide.  Sub- 
hmed  sulphtir  also  results  from  the  spontaneous  combustion  of 
coal  seanu  containing  pyrites.  Deposits  of  sulphur  are  frequently 
formed  by  the  decomposition  of  hydrogen  sulphide,  on  expcnure 
to  the  atmosphere:  hence  natural  sulpnureous  waters,  especially 
hot  sprinffs.  readily  deposit  sulphur-  The  reduction  of  sulphates 
to  sulphides  by  means  of  organic  matter,  probably  through  the 
sgextcy  of  sulphur-bacteria,  may  also  indirectly  furnish  sulphur,  and 
Mnce  it  is  fnrauently  found  in  deposits  of  gypsum.  Free  sulphur 
may  also  result  from  the  decomposition  of  pyrites,  as  in  pyritic 
ihaKs  and  lignites,  or  from  the  alteration  of  galena'  thus  crystala 
of  sulphur  occur,  mth  anglesite,  in  cavities  in  galena  at  Monteponi 
near  iglesias  in  Sardinia;  whilst  the.  pyrites  of  Rio  Tinto  in  Spain 
sometimes  yield  sulphur  on  weathering.  It  should  be  noted  that 
the  oxidation  of  sulphur  itself  by  atmospheric  influence  may  give 
rite  to  sulphuric  acid,  which  in  the  presence  of  limestone  will  form 

Brpsum   thus  the  sulphur-deposits  of  Sicily  suffer  alteration  of  thns 
od,  and  have  their  outcrop  marked  by  a  pale  earthy  gypseous 
rock  called  IfrucaU. 

Some  of  the  most  frnportant  deposits  of  sulphur  in  the  world 
tie  worked  in  Sicily,  chiefly  in  the  provinces  of  Caitanisetta 
and  Giisrati,  as  at  Racalmuto  and  Cattolica;  and  to  a  less 
extent  in  the  provinces  of  Catania,  Palermo  (Lercara)  and 
Trapani  (Gibellina).  The  sulphur  occurs  in  Miocene  marls 
and  limestone,  associated  with  gypsum,  celestine,  aragonite 
and  cnldte  It  was  formedy  believed  that  the  sulphur  had  a 
volcanic  origin,  but  it  is  now  generally  heU  that  it  has  either 


been  reduced  from  gypstim  by  organic  agencies,  or  more  pro* 
bably  deposited  from  sulphur-bearing  waters^  Liquid  occasion- 
ally  enclosed  in  the  su^bur  and  gypsum  has  been  found  by  0. 
Silvestri  and  by  C.  A.  H.  Sjogren  to  contain  salts  like  those  oC 
sulphur-springs.  An  important  zone  of  sulphur-bearing  Miocene 
rocks  occurs  on  the  east  side  of  the  Apennines,  constituting  n 
great  part  of  the  province  of  Forli  and  part  of  Pesaro.  Ccsena 
and  Perticara  are  well-known  k)calities  in  this  district,  (he  latter 
yielding  crystals  coated  with  asphalt  Sulphur  is  occasionally 
found  crysuUized  in  Carrara  marble;  and  the  mineral  occurs 
also  in  Calabria.  Fine  crystab  occur  at  Conil  near  Cadiz; 
whilst  in  the  province  of  Teruel  in  Aragon,  sulphur  in  a  compact 
form  replaces  fresh-water  shells  and  plant-remains,  suggesting 
its  oric^  from  sulphur-springs.  Nodular  forms  of  sulphur 
occur  in  Miocene  marls  near  RadoboJ  in  Croatia,  and  near 
Swoszowic,  south  of  Cracow  Russia  possesses  krge  deposits 
of  sulphur  in  Daghestan  In  Transcaucasia,  and  in  the  Tlranscas- 
pian  steppes.  Important  deposits  of  sulphur  are  woiked  at 
several  localities  in  Japan,  espiedally  at  the  Kosaka  mine  in  the 
province  of  Rikuchiu,  and  at  Yatsukoda-yama,  in  the  province 
of  Mutsu.  Sulphur  Is  worked  in  Chile  and  Peru.  A  complete 
list  of  localities  for  sulphur  would  include  all  the  volcanic  regions 
of  the  world.  In  the  United  States,  sulphur  occurs  In  the 
following  st&tes,  in  many  of  which  the  mineral  ha3  been  worked* 
Utah,  Colora(]o,  California,  Nevads,  Alaska,  Idaho,  Louisiana, 
Texas  and  Wyoming.  The  Rabbit  Hole  sulphur-mines  are  in 
Nevada,  and  a  great  deposit  in  Utah  occurs  at  Cove  Creek, 
Beaver  county..  In  the  British  Islands  native  sulphur  is  only 
a  mineralogical  rarity,  but  it  occurs  in  the  Carboniferous 
Limestone  of  Oughterard  in  Co.  Galway,  Ireland.* 

In  OMnbination  the  element  chiefly  occurs  as  metallic  sul* 
phides  and  sulphates.  The  former  are  of  great  commercial 
importance,  beihg,  in  most  cases,  valuable  ores,  e.g.  copper 
pyrites  (copper),  galena  (lead),  blende  (zinc),  cinnabar  (mer- 
cury), &c.  Of  the  sulphates  we  notice  g3rpsum  and  anhydrite 
(calcium),  barytes  (barium)  and  kieserite  (magnesium).  Gaseous 
compounds,  e.g.  sulphtir  dioxide  and  sulphuretted  hydrogen, 
are  present  in  volcanic 'exhalations  (see  Volcano)  and  in  many 
mineral  waters.  The  element  also. occurs  in  the  animal  and 
vegetable  kingdoms.  It  Is  present  in  hair  and  wool,  and  in 
albuminous  bodies,  and  is  also  a  constituent  of  certain  vegetable 
oils,  such  as  the  oils  of  garlic  and  mustard.  There  is,  in  addition, 
a  series  of  bacteria  which  decompose  sulphureous  compounds 
and  utilize  the  element  thus  liberated  in  their  protoplasm  (see 
Bactcriolocy). 

Extraction. — As  quarried  or  mined  free  sulphur  is  always 

contaminated  with  limestone,  gypsum,  clay,  &c.;  the  principle 

underlying  its  extraction  from  these  impurities  is  one  of  simple 

liquation,  i.e.  the  element  is  melted,  either  by  the  heat  of  its 

own  combustion  or  other  means,  and  runs  off  from  the  earthy 

residue. 

In  the!  simplett  and  crudest  method,  as  practised  In  Sicily,  a  ma* 
of  the  ore  is  placed  in  a  hole  in  the  ground  and  fired ;  after  a  time 
the  heat  melts  a  part  of  the  sulphur  wMcb  runs  down  to  the  bottopi 
of  the  hole  and  is  then  ladled  out.  This  eioceptionally  wasteiul 
process,  in  which  only  one-third  of  the  sulphur  U  recovered,  has  beeo 
improved  by  conducting  the  fusion  in-  a  sort  of  kiln.  A  semicircular 
or  semi-elliptical  pit  (cakarone)  about  33  ft.  in  diameter  and  S  ft.  dtap 
is  dug  into  the  slope  of  a  hill,  and  the  sides  are  coated  with  a  waH 
of  stone.  The  sole  consists  of  two  halves  slanting  against  each  other, 
the  line  of  intersection  forming  a  desoending  gutter  which  runs  to 
the  outlet.  This  outlet  having  been  dosed  by  small  stones  and 
sulphate  ol  lime  cement,  the  pit  Is  filled  with  sulphur  ore,  which  is 
heaped-  up  considerably  beyond  the  edge  of  the  pit  and  covered  with 
a  layer  ol  burnt-out  ore.  In  building  up  the  heap  a  nundxr  of 
narrow  -vertical  passages  are  left  to  alTord  a  draught  for  die  firs. 
The  ore  Is  tdndlra  from  above  and  the  fire  so  regulated  (by  maldng 
or  unmaking  air-holes  in  the  covering)  that,  by  the  heat  producaa 

>  R£f9rmces,-^A  very  full  article  ("  Zolfo  ")  by  G.  Aichiao,  of  the 
Geological  Survey  of  Italy,  will  be  found  in  the  EnckloPtdia  deHi 
arte  e  mdustru  (Turin,  1898).  This  includes  a  full  bibiiogmphy. 
See  also  J  F  Kemp  in  RothweH's  Miaenl  Indmsin  (189^.  vol.  ii^; 
lules  Brunfaut.  DeVBxidodaiioH  des  satires  (and  ed.,  1874).:  Geoifio 
bpesia,  SuW  orinM  dd  io^9  *•%  giacemenH  udJMtri  ddZa  Sitfm 
(Turin,  1802).  For  Japanese  aul|]iiur  see  T.  Walk,  Mhmtit  ti 
Japam  (TdkyO,  1904). 
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cryitats  whicb  mell  at  iij*  «Bid  boQ  at 
4MSj"  C,  unilei  oidinaiy  pleisuie  (H,  L.  Callenitar,  Cira 
JVeiM,  iIqi,  A],  p.  i),  )u3l  above  Ihe  boiling  point  [be  vipooi 
li  orange  ydlow,  but  on  Mmtinued  healln*  it  darkena,  beiul 
deep  ted  at  joo*  .  «  hijlber  lempetatutej  il  lighleni,  befoaini 
ilnni-yellon  at  Ajo'.  These  colout  tfaangei  arc  loniiKicd  wiih 
1  diisodiation  ol  Ihe  molecuiej.    At  5^4'  Di^tnaa  deduced  the 

range  B5o°  to  .040°.  Sainie-Clalre  Deville  and  TioosI  tleduted 
the  lormuhi  S,.  Bilii  (JJcr,,  1888,  ;i,  p.  3013,  tgoi,  n,  ? 
i4go)  ihowcd  that  the  vapour  density  decreased  wilh  llie  leii- 
perature,  and  also  depended  on  the  pressure.  C.  Preunei  and 
W.  Sehupp  IZtil.  fliyi.  CMtm..  11309.  69.  p.  157),  in  ■  «udy  of 
tht  dissociation  isoihermi  over  joo°-8so°,  deiecied  molecules  ol 
Si,  Si  and  St,  whilst  Si  appears  lu     •    ■   ■ 


indicate  the  foraiula  S..  II 
ii  to  1-070.  ind  (be  specific 
it  is  a  bad  conductor  of  electricity  and  becomei  negati%'e)y 
electrified  on  friction.  It  Ignites  in  air  at  ]6j°  and  in  oiygen 
at  i7S->Bci*  (K.  Moissan,  Ctmpi.  ««d.,  igoj.  1)7.  p.  m;1, 
burning  with  a  chatacieristic  bhie  flune  and  formini  aiuch 
sulphur  diomde.  recogniied  by  it: 

IBer..  1890.  J.I.  p.  USS).  h»lf  ■>>«  »"' 
oiidc  if  the  combustion  be  carried  01 
of  40  to  50  itmospbetes.    Sulphur  al 
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scusstd  by  E.  Milschc 
lij.  14.  p-  ifi4)-  The  inndomaiKM  of  ibeM  Iwa  lonns  art 
scussed  in  Cheuistiv:  Pkvikal.  Rhombic  sulphur  may  be 
ilained  artificially  by  slowly  cn'stallizing  a  solution  of  sulphur 
carbon  bisulphide,  or,  belter,  by  eiposing  pyridine  ait u rated 
ith  sulphuretted  hydrogen  to  atmospheric  oiidatioD  (Abrein, 
ff..  1890,  13,  p.  J70g).  It  it  insoluble  in  water,'  but  readily 
,  sulphur  chloride  and  oU  of  tur- 
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!    by 


ivei  [nolle*  aitlphur  by  patiidly 
cooling  it,  and  then  breaking  the  crust  and  poaring  oil  the 
slill  liquid  portion,  whereupon  the  inierior  ol  the  vessel  will 

have  been  described.  By  acting  upon  a  lolutioQ  of  aodium 
hypoiulphile  with  potassium  bisuiphaie.  Ceraet  (Cemfl.  rtnJ., 
1S34,  qS,  p.  144)  obtained  1  form  which  he  termed  noirl  (or 
pearly)  sulphur;  the  same  modification  was  obtained  by  Sabat^ 
(ibid.,  tS8Si  100,  p.  1346)  on  ifaiktng  hydrogen  pemilphidc 
with  akohul  or  ether.  It  is  readily  Iransioimed  into  rhombic 
sulphur.  Another  form,  miied  with  the  variety  just  described. 
is  obtained  by  adding  3  to  4  volumes  of  alcohol  to  a  aoJutioii 
of  ammonium  sulphide  saturated  with  sulphur  and  eipoaini 
the  mixture  to  sir  at  about  s°.  Engel's  monoclinie  form 
(C™p(,roiif..  iSoi,  11  J,  p.  8fi6)  is  obtained  by  railing  »  solution 
of  sodium  hyposulphite  iriib  double  lU  volume  of  hydrochloric 
add.  filtering  and  eitrsciing  »ith  ch|orofoimi  the  eatraci 
yielding  the  variety  on  evaporation.  A'lridinic  lorm  is  claimed 
to  be  obuined  by  Friedel  {Bull,  stc  ikim.,  1879,  ji,  p.  14)  gg 
aublinting  ordinary  sitlphur. 
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Attorpbous  mil^hut  or  S^  eidsls  in  two  Conns,  one  Mluble  in 
carbon'  buulphide.  the  oiher  insoluble.  Milk  of  sulphur  (see 
above),  obtained  by  decompoainf  a  polysulpbide  with  an  add, 
contalna  both  forms.  The  insoluble  variety  may  abo  be  obtained 
by  decomposing  sulphur  chloride  vrith  water  and  by  other  re- 
actions.   It  gcadually  transforms  itself  into  rhombic  sulphur. 

The  colloidal  sulpbiir,  Si,  described  by  Debus  as  a  product 
of  the  interaction  of  sulphuretted  hydrogen  and  sulphur  dioxide 
in  aqueous  solution,  is  regarded  by  Spring  {Rec.  trav,  chim., 
1906,  35,  p.  2$3)  as  a  hydrate  of  the  formula  Ss-HiO.  The 
'*  blue  aulpbur,"  described  by  Orloff,  has  been  investigated 
by  Patemd  and  Mazzucchelli  (^46^.  Journ.  Chem.  Soc.,  1907, 

fi.  451). 

MoUm  Sulphur, — Several  interesting  phenomena  are  witnessed 
when  sulphur  ia  Heated  above  its  melting  point.  The  solid 
ifteits  to  a  pale  yellow  liquid  which  on  continued  heating  grad- 
ually darkens  and  becomes  more  viscous,  the  maximum  vis- 
cosity occurring  at  180*^.  the  product  being  dark  red  in  colour. 
This  change  is  associated  with  a  change  in  the  spectrum  (N. 
Lockyer).  On  continuing  the  heating,  the  viscosity  dtmmishes 
while  the  colour  remains  the  same  If  the  viscous  variety  be 
rapidly  cooled,  or  the  more  highly  heated  mass  be  poured  into 
water,  an  elastic  substance  is  obtained,  termed  plastic  sulphur. 
This  substance,  however,  on  standing  becomes  brittle.  The 
character  of  molten  sulphur  has  been  mainly  elucidated  by  the 
researches  of  A.  Smith  and  his  collaborators.  Smith  {Abt, 
J0mn  Ckem.  5or.,  1907,  ii.  ao^  451,  757)  regards  molten  sulphur 
as  a  mixture  of  two  isomers  Sa  and  S^  m  dynamic  equilibrium, 
Sa  being  light  in  colour  and  mobile,  and  Sm  dark  and  viscous.  At 
low  temperatures  Sa  predominates,  but  as  the  temperature 
is  raoed  S,i  increases;  the  tfaasfonoation,  however,  is  reurded 
by  some  gases,  e.g-  sulphur  dioxide  and  hydrochloric  acid, 
and  accelerated  by  others,  e.g.  ammonia.  The  solid  derived 
from  Sa  is  crystalline  and  soluble  in  carbon  bisulphide,  that 
from  Sp  is  amorphovs  and  insoluble.  As  to  the  formation  of 
precipitated  sulphur,  Smith  considers  that  the  element  first 
separates  in  the  liqm'd  S^  condition,  which  is  transformed  into 
S*  and  finally  into  S«;  the  insoluble  (m  carbon  bisulphide)  forms 
arise  when  Uttle  of  the  S^  has  been  transfonned.  whilst  the 
soluble  consbt  mainly  of  S«.  Simdar  views  are  adopted. by  H. 
Erdmann  {Ann.^  1908,  562,  p.  133),  but  he  regards  S«  as  the 
polymer  Si,  analogous  to  ozone  0^,  Smith,  however,  regards 
S^asS,. 

Compounds. 

Sulphuretted  hydrosen,  HiS»  a  compound  first  examined  by 
C.  Scneele,  roajr  be  obuined  bv  heating  sulphur  in  a  current  of 
hydrogen,  combination  taking  place  between  200*  C  and  358*  C  . 
and  being  complete  at  the  latter  temperature,  dissociation  taking 
place  above  this  temperature  (M.  Qodenstein,  ZeiL  phyz.  Chem  , 
1899.  29.  p.  31&):  by  heating  some  metallic  sulphides  in  a  current 
of  hydrogen:  by  the  action  of  acids  on  various  metallic  sulphides 
(ferrous  sulphide  and  dilute  sulphuric  acid  being  most  generally 
employed);  by  the^ action  of  sulphur  on  heated  parafhn  wax  or 
vaseline,  or  by  heating  a  solution  of  magnesium  sulpbydraie.  It 
is  also  produced  during  the  putrefaction  of  organic  substances 
containing  sulphur  and  is  found  among  the  products  obtained  in 
the  destructive  distillation  of  coal.  To  obtain  pure  sulphuretted 
hydrogen  the  method  generally  adopt^  consists  in  decomposing 
precipitaied  antimony  sulphide  with  concentrated  hydrochloric 
acid  As  an  alternative.  H.  Moissan  {fomp  rend  ,  1903. 137.  p  363) 
condenses  the  gas  bv  means  of  liquid  air  and  fractionates  the  product 

Sulphuretted  hydrogen  is  a  colourless  gas  possessing  an  extremely 
•Sensive  odour.  It  acts  as  a  strong  poison  It  burns  with  a  pale 
b(ue  flame,  forming  sulphur  dioxide  and  water  It  is  moderately 
•ohible  in  water,  tlie  solution  possessing  a  faintly  acid  reaction 
This  solution  IS  not  very  stable,  since  on  exposure  to  air  it  slowly 
eudiaes  and  becomes  turbid  owing  to  the  gradual  precipitation 
«f  sulphur.  The  gas  is  much  more  soluble  m  alcohol.  It  forms  a 
hydrate  of  composition  HsS-yHiO.  fOc  Forcrand.  Compt  rend, 
1IS8. 106.  p.  I357«)  The  ^s  may  be  liquefied  by  a  pressure  of  about 
17  aimosplieres.  the  liquid  so  obtained  boihn^  at  ~6i  8*  C  .  and 
by  fitfther  c<M>ling  it  yields  a  solid,  the  melting  point  of  which  is 
fivciiby  various  observers  as  —  8i*  to  -86*  C  (see  Ladcnburg,  Ber  , 
'9<>(>'  33-  P  637).  It  IS  decomposed  by  the  halogens,  with  liberation 
•f  sufpbur  Concentrated  sulphunc  acid  also  decomposes  it 
H«SO4+HtS-3Hi0-l>90i'fS.  It  combines  with  many  metals 
to  form  Mlphtdes.  and  also  decomposes  marty  metallK  salts  with 
cooMquenc  productioii  of  sulphides,  a  property  which  renders  it 


extremely  useful  In  chemical  analysis.  It  k  frequency  used  as  a 
reducing  agent .  in  add  solutions  it  reduces  ferric  to  ferrous  aalu, 
arsenates  to  arsenites,  permanganates  to  manganous  salts.  &c, 
whilst  in  alkaline  solution  it  converts  many  org;anic  nitro  compounds 
into  the  corresponding  aminoderivatives.  Oxidlziifg  agents  rapidly 
attack  sulphuretted  hydrogen,  the  primary  products  of  the  reaction 
being  water  and  sulphur 

By  the  action  of  dilute  hydrochloric  acid  on  metallic  polysulphidcs, 
an  oilv  product  is  obtained  which  C.  L.  BerthoUet  considered  to 
be  Hi5|.  L.  Th^nard,  on  the  other  hand,  favoured  the  formula  HiSi. 
ft  was  also  examined  bv  W.  Ramsay  iJoum.  Chem.  Soc,,  1874,  12, 
p.  8y).  Hofmann.  who  obtained  it  by  saturating  an  alcoholic 
solution  of  ammonium  sulphide  with  sulphur  and  mixing  the  product 
with  an  alcoholk  solution  of  strychnine,  considered  the  resulting 
product  to  be  HiS>;  while  P.  Sabatier  by  fractwnating  the  crude 
product  in  vacuo  obtained  an  oil  which  boiled  between  60*  and 
8$*  C  and  possessed  the  composition  H4S*. 

Several  haloKen  compounds  of  sulphur  are  known,  the  most  stable 
of  which  is  sulphur  fluoride.  SF«,  which  was  first  prepared  by  U. 
Moissan  and  fjebeau  (Compl.  rend.,  1900.  130.  p.  865)  by  fractionally 
distilling  the  product  formed  in  the  direct  action  01  fluorine  on 
sulphur.  It  18  tasteless,  colouricss  and  odourless  gas,  which  is 
exceodin^y  stable  and  iner  .  It  may  be  condensed  and  yields  a 
solid  which  melts  at  -55*  C  Sulphuretted  hydrogen  decomposes 
it  with  formation  of  hydrofluoric  add  and  liberation  of  sulphur. 
Sulphur  chloride.  S1O2.  is  obtained  as  a  by-product  in  the  manufac- 
ture of  carbon  tetrachloride  from  carbon  bisulphide  and  chlorine,  and 
may  also  be  prepared  on  the  small  scale  by  distilling  sulphur  in  a 
chlorine  gas,  or  bv  the  attion  of  sulphur  on  sulphuryl  cnloride  in 
the  presence  of  aluminium  chloride  (0.  RufO.  It  is  an  amber- 
coloured,  fuming  liquid  possefising  a  very  unpleasant  irritating  smell. 
It  boils  at  139*  C.  and  is  solid  at  -80*  C.  It  is  soluble  in  carbon 
bisulphide  and  in  benzene.  It  is  gradually  decompc»ed  by  water: 
2S|Cr,  f  3HiO  m  4Ha  -i-  2S  -{-  H«S,0,,  the  thiosulphuric  add  pro- 
duced in  the  primary  reaction  gradually  decomposing  into  water, 
sulohur  and  sulphur  dioxide.  Sulphur  chloride  dissolves  sulphur 
witn  great  readiness  and  is  consequently  used  largely  for  vulcanuing 
rubber,  it  also  dissolves  chlorine.  The  chloride  SiCU  according  to 
the  investigations  of  O.  Ruff  and  Fischer  (fier.,  1903.  36,  p.  418) 
did  not  appear  to  exist,  but  E.  Beckmann  (Zett.  phys.  Chim,, 
1909,  42.  p.  1839)  obtained  it  by  distilling  the  product  of  the 
interaction  of  chlorine  and  SaCIt  at  low  pressures.  The  tetrachloride, 
SC1«.  is  formed  by  saturating  SiCIi  with  chlorine  at — 22*  C.  (M  ichaelis, 
Ann.,  1873.  170.  p.  I).  It  IS  a  yeIlowish>brown  liquid  which  dissoci- 
ates rapidly  with  rise  of  temperature.  On  cooling  it  solidifies  to 
a  crystalline,  mass  which  fuses  at  —80*  C.  (RufT  ibid.).  Water 
decomposes  it  viofenity 'with  formation  of  hydrochloric  and  sul- 
phurous adds.  Sulphur  bromide.  SiBri.  is  a  dark  red  liquid  which 
boils  with  decompoHtion  at  about  200*  C.  The  products  obtained 
by  the  action  of  iodine  on  sulphur  are  probably  mixtures,  although 
E.  Mclvor  {,Chnr..  Newi,  1902,  86.  p..  5)  obtained  a  substance  ol 
composition  Sjli  (which  in  all  probability  is  a  chemical  individual) 
as  a  reddish-coloured  powder  by  the  action  of  sulpliuretted  hydrogen 
on  a  solution  of  iodine  trichlonde. 

Four  oxides  of  sulphur  are  known,  namely  sulphur  dioxide.  SO^, 
sulphur  trioxide.  SO*,  sulphur  sesquioxide,  StOs.  and  persulphuric 
anhydride,  SsOt  The  dioxide  has  been  known  since  the  earliest 
times  and  is  found  as  a  naturally  occurring  product  in  the  gaseous 
exhalations  of  volcanoes  and  in  solution  in  tome  volcanic  springs. 
It  was  first  collected  in  the  pure  condition  by  J.  Priestley  in  1775 
and  its  composition  determined  somewhat  later  by  A.  L.  Lavoisier. 
It  is  formed  when  sulphur  is  burned  in  air  or  in  oxygen,  or  when 
many  metallic  sulphiaes  are  roasted.  It  may  albo  be  obtained 
by  heating  carbon,  sulphur  and  many  metals  with  concentrated 
sulphuric  acid.  C  +  2Hi50«  -  2S0t  I-  C0|  -|-  2H«0:  S  -f  2HiS0«  » 
3SOi  +  2H,0:  Cu  +2H,S0«  -  S0»  -I-  CuSO*  +  2H,0;  and  by 
decomposing  a  sulphite,  a  thiosulphate  or  a  thionic  acid  with  a  dilute 
mineral  acid  It  is  a  colourless  gas  which  possesses  a  characteristic 
sufloTditing  odour  It  does  not  burn,  neitrier  does  it  support  com- 
bustion. It  IS  readily  soluble  in  alcohol  and  in  water,  the  solution 
in  water  po^esstng  a  strongly  acid  reaction  It  is  easily  liquefied, 
the  liouid  boiling  at  —8*  C,  and  it  becomes  crystalline  at  -J3  7*  C. 
(Walden,  Zett.  phys.  Chem.,  1902,  43.  p  432)  Walden  (imd.)  has 
shown  that  certain  salts  dissolve  in  hquid  sulphur  dioxide  forming 
additive  compounds,  two  of  which  have  been  prepared  in  the  case 
of  potassium  iodide  a  yellow  cryMatlinc  solid  of  cornposition, 
KM4  SO*,  and  a  red  solid  of  composition.  Kl  4S0i.  It  is  decom- 
posed by  the  influence  of  strong  light  or  when  strongly  heated 
It  combines  directly  with  chlonne  to  form  sulphuryl  chloride  and 
also  with  many  metallic  peroxides,  converting  them  into  sulphates. 
In  the  presence  of  water  it  frequently  acts  as  a  bleaching  agent, 
the  bleaching  process  in  this  case  being  one  of  reduction.  It  is 
frequently  usea  as  an  "  antichlor."  since  in  presence  of  water  it  h.'U 
the  power  of  convening  chlorine  into  hydrochloric  acid  SOi  +  Cli  -f- 
2HiO  «■  2HO  -I-  HjSO*.  In  manv  cases  it  acts  as  a  reducing  agent 
(when  used  in  the  presence  of  acids) ;  thus,  permanganates  are  reduced 
to  manga  nous  salts,  iodates  are  reduced  with  liberation  of  iodine.  4^c  , 
2KMnO.  +  .'iSOi  -I-  2H,0-  K,SO,  +  2MnS04  +  2H|S0«;  2K10«+ 
5S0i  +  4H,0  -  It  +  2KHS0, -I- 3M,SO.. 
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tt  »  prvwbI  00  ih*  IsdoMiU  K*la  tat  tb* 
Hilphuric  mod.  (or  the  pRpamion  of  todjum  tuip^mwe  vj  iih 
Kvimvw  pncat.  and  Tor  uie  u  «  bkacfiuM'JiiBfactim  Ifvul 
■Bd  u  a  pmRvittve.  Whn  cdibiuhbI  it  &  alio  uMd  ll^y 
u  ■  refr^mtifig  aftat.  and  in  virtue  of  it*  pnijaw  oJ  BFUbcr 
burniiw  nor  HpportinE  Gombuftioa  it  ii  alto  OHd  at  a  b*  titiKlor. 
Tht  Bliition  01  Uw  cu  ia  mler  it  uied  dikIb  tbt  iianK  o)  wIiiIiutdim 
add.    The  fne  acid  baa  not  btM  iuliud.  •incc  oB  svapotation 

thtmluiisiifndBallyloteeaulpliurdtanda.  TOndmionpi! tire- 

d  udng  fiTOprnk>,aiK]  nadualiy  onidiaea  to  luJpliuric  add  ooexpoauR, 
Wlien  haied  la  a  leiled  lube  to  l8o*  C.  it  It  tniHfan»d  into  ut- 
nhiiric  ncId,  with  Htefalloa  of  lulphiir.  NiinieRMH  lalti.  tefned 
aulphhei.  are  known.  Since  tbe  fn  add  wwild  be  dibadc.  I» 
■BiaafBltaeiiB,  uirdy,  Ibenemialandaddiahi.   Theneulnl 

Dildcflf  h^drouds  or  arbonats  id  The  Pictali,  tjr  by  pncaie*  oi 
pRCJpitAiian.   5ut(Aun3iii  add  may  liavc  dtJicr  it(  tbc  cooAitutioiu 

"^'^H  "  O^^  .  «■  ta  »  eqidHbriuo  mbcture  of  the« 
two  lubetaacet.  Alibouflk  the  cotnct  formuW  fflr  (be  ecid  is  not 
known,  wiphila  aic  iuunra  <if  bath  lyiH.  SadimD  wlpbite  ii 
■iowM  cenatnlyof  ItKncand  aodunrymoctricallviic.  Twoelliyl 
■ulphilet  an  known,  Ibe  fini  or  FynuiKlrici]  Ions  beug  derived 
from  ulphuryl  chloride  and  atnhsi.  and  (he  wcond  and  inuyiD- 
netrkal  from  •odium  wlpfaiit  and  ethyl  Iodide;  (he  iunclisn  o( 
one  ethyl  graio  with  a  nilphui  atom  id  tbe  Kcand  lalt  loHowa 
becauK  i(  yietdi  «hyl  lulphonic  acid.-atio  obtainable  [com  ethyl 
mercapUD.  C.K£H.  Two  i»innr  .Kdiuni  potawum  wlphlte. 
are  known,  and  may  be  oblaJncd  b^  na]Tralifin£  acid  lodium  tulphiie 
with  potaMum  cartxmale.  and  arid  polAdum  tul^ile  wilh  todium 
catbonaie;  iheirlotmulieaiT:  O^KCONa)  and  feNa(OK). 

fluoride,  SOFt.  hu  been  nbiaiard  aa  a  fuming  n«  by  drCDnipoainiF 
acienic  fluoride  with  thienyl  cbhride  (Moina  and  Lebeau.  finlrpl. 
m^.  locn.  iw,  p.  1436]-  It  it  deconpoied  by  water  iuio  hydio- 
auDric  and  •uIphnnNi  adda.  TMonyl  chloride,  SOGl  may  be  ob- 
tained by  the  action  of  plioaphonu  pentachloride  on  udLum  Hlphtle ; 
a  (he  action  ol  wlphur  trioiide  on  wlphur  dichloride  nji-io'C. 
iMTM,  Clum.  Sue.,  im,  p.  410);  and  by  the  anion  of  chlorine 
monoxidfl  OD  nilphnr  at  low  (empetature.  It  ia  a  coJourlen.  highly 
refractiof  liquid,  boilinEat  7S*;  it  lumeaon  expowre  10  inoiai  air. 
Warer  dtconipcaei  it  into  hydnxhioric  and  lulphurout  afidL  On 
tieatmem  with  potaidiim  brt>nude  it  yield*  thioBvl  bromide.  SOBri, 
an  ontwe-yellow  liqnid  which  boili  at  M*  C.  Uo  nm.)  (Hanoi  and 
Sittii.  aim.  Natl.  Ikj.  61.  p.  Bi). 

Sulphnr  trioiide.  SOb  OKOtkniid  by  Batll  Valentine  in  the  IJtb 
eeniory.  wa>  obtained  by  N.  Lemery  in  1675  bV  dinilKni  (reen 
vitrini.     I(  nay  be  prepared  by  dftiitUni  fuming  ulphunc  acid., 

(he  diTKt  vnian  ot  wlphur  dioxide  with  oaygen  in  the  preicnce  of 
a  catalyat,  >uch  ai  pbliniied  aibotca  (tee  SuLrnvalc  Acid).  Thtg 
Slide  eiiiti  in  two  lotnt.  Tbe  ■•  [orm  it  readily  (uilbteand  melM 
at  14^>*  C.  tt  corretpondt  to  (he  limple  molecular  complcic  SOi. 
Hie  g-  variety  [i  ioluubla,  iKit  on  heating  to  JO*  C.  ii  traniformed 
tpto  tbe  a-  fvm-  It  corretpondt  to  the  molecular  complea  {SOjlk 
Whenpetfecdydry  thliotidehatnocauKicpropeTtiet.  itcmnbinet 
rapidly,  however,  with  water  \fi  lorm  tufphntic  acid,  wi(h  the 
devetopmenl  of  ihueh  heal.  It  combinet  Erectly  with  concentrated 
wiEphuric  add  to  foim  pyrDiulphuric  acid.  H&Oi-    It  rcacit  most 

of  wafer  in  many  cam  and  leaviriK  a  carbonized  matt.  It  com- 
binet directly  with  many  ebmenli  and  compound!  and  frequenily 
actt  at  energetic  oiidiiini  agent.  Ii  findi  ccuiiiderable  application 
In  the  colour  Indunry. 

Sutphuryl  fluoride,  SOiP^  formed  by  (he  action  of  fluorine  on  mt- 
phut  dioiide  (H.  Mmuan.  CempL  rtm.  1  J>.  p.  374),  ii  an  eice«dingly 
ttable  colourleia  ni  at  ordinary  (emperaturet,  becoming  lolid  at 
about  -1M*  C.  Sulphucyl  chloride.  SOfli.  tint  obtained  in  iSjS 
bv  Retnauh  (Am.  (tiM.  pkyt..  iSj*.  {1).  «a.  p.  170).  by  (he  action 
of  ehlorine  on  a  miHure  of  ethylene  and  Milphur  diondc.  may  alto 
he  obtained  by  (he  direct  union  of  tulpbur  dioxide  and  chlorine 
(ffiaeially  is  the  preKnce  of  a  liKle  camphor):  and  by  heating 
chlanulpiionic  add  in  (he  pretence  of  a  (aialyi(.  nich  at  iBertiiiie 
iBlpiiate  (Pawlrwtki,  fltr.  |«97.  y>.  P.  Tes)  :  1%(M1'OH-S0i0.+ 
HiSO..  It  itacalourleitlunEBgtiquiJwVKhbontataf'C.  and  which 
ii  readily  decompoted  by  witer  into  ulphuric  and  hydroahlocic 
acidt.  Fluonulpiionic  aod,  SOiFOH.  li  a  mobile  liqaid  obtained 
by  Ibe  action  of  an  eiceit  of  hydrofluoric  acid  an  vrll-cooled  lailphur 

CUotKiiphonic  'add.  SOrf^^H.  fir«"pI^pired"y'A!  Viflamjon 
iPni_.  Kef.  2«_  ItSt.  7.  P;   II)  by  Ihr  dimcl  union  ol  lulphur 


Aso.+ 


not.  sk    1(56. 7.  p-  11}  I 

le  with  hydrochloric  add  gai. 


sn 


■poaea.  (ersttn|  lulohBnc  acid,  tul^anl  cUsnfe  Ac. 
a,  it.f.  3jn).    II  b  decompoted  by  water  wilh 
KC.     Dunlptiury]  chloride,  SACh.  eorretpondini 
•  E  acid,  it  obtained  by  theaciioaof  lulphur  iitoaldc 

0  ikxide.  pbuphDTuiwvchkitide.  Hdpkurvl  cblorHk 

0  chloride:e50,+3POCl,.  PjO.-HS/),<i;  S,CI.-I- 

S  Ik     it  may  alio  be  obuined  by  dinilling  chlor 

a  rith photiibDrui ptnucMoride:  aSOiaOH^Pat- 

S  i-l-iHCi:     It  i.  a  coiourlett,  oily.  Iiuaini  liquid 

m lotedbywateriniD  Hilphuric  aod  hydrothlonc  acida. 

An  oiychhiride  of  compoHtion  S|0£l,  hat  been  deicrlbed. 
.  Sulphur  teiiiuioxide.  SiOi,  it  (orimj  ^  addiiv  wtU-dricd  flomia 
tt  nlpliur  to  nehed  tulpbar  trioiide  at  about  iz-l|*  C.  The 
lulphur  diHolvei  in  the  [am  of  blue  dropt  whidi  link  in  Ott  liquid 
and  Gnilly  lolidKy  in  blue-nnn  cryualruie  ccutlt.  It  it  unMabIc 
at  ocdioBjy  tempcniurei  and  rapidly  decompoiet  into  itt  nneralon 

of  tulphivDut.  Hjlphurk  and  duotuyibHric  addi,  with  dmoltanaoiit 
Liberation  c4  tulpbur.  Hypotulphurouaacid.  H^|0«,  waa  lirat  rnUy 
obtained  bv  Benhollet  in  I7S9  when  be  ihowed  ihai  iron  left  ■■ 

out  any  eeolulion  of  gat.  whliu  C.  F  SchOnbnn  uibKquently 
ihowed  the  aoiution  pOMtned  reducing  pcupertira.  P.  Schutien. 
berger  (CeiwM.  rend..   1869,  Of.  p.   l6q)  otnainid  the  todium  lalt 

In  +  <NaH90,-NaA0.  +  ZnS0.  +  Na,S0,  +  !HA     ihe     lalt 

tioiL     A  KiilitiDn  ol   the  Inv  add  may  be  ptepared   try  addinc 

yellow  in  colour,  and  it  very  unatablc  ^ompoting  at  ordinary 
temperature  fnlo  tulphnr  and  tulpbur  d»iide.  A  pure  zinc  tan 
hat  been  ptepatwd  by  NaU  (WnuUi..  iB«,  >o,  p.  6711)  by  acting 
wilh  line  OB  ■  aolutioB  of  tulpbur  dioiide  in  abtohne  akohd.  whiliC 
H.  Moiiian  (CDmjH.-reW,.  1901,  ijs.  p-64;)  hat  aho  abtaincd  lalta 

Sf  Ihe  action  of  dry  aulphur  dioaide  on  varioua  metallic  hvdrkleL 
BMlderable  controverty  aiote  at  to  the  connituiian  of  die  lalta 
of  thii  acid.  Ihe  formula  of  todium  talt,  for  example,  being  wriitea 
a>  NaHSOi  and  Na&t).:  bat  Ibe  inveMigatiou  ol  C.  btiithaem 
Man.,  isai,  >aa.  p.  lu;  iSb.  III.  p.  tty  Ser..  1900,  u.p.  iiU 
■ecm  to  decide  deBnUdy  In  favour  of  Ihe  laiier  (tee  aluf^S.  PiiM, 
Jnm.  Chem.  Six.:  alai  Bucherei  aad Schwalbe.  Ziu.  «{».  Cbai.. 
1904.  17,  p.  1447)'  Alihouth  Ihii  add  appear*  10  be  derived  (nm 
an  fnide  SaOi,  it  it  Dot  certain  thai  the  kaown  ieB»iioiidc  ia  it* 
anhydride. 

Periulphuric  anindride.  SiOr.  b  a  (hkk  viicoui  Tiquid  obuined 

trioiide  and  oayten.  I<  tiolidiliHai  abon  o'C.  ua  naa  nftoag 
necdiea,  and  it  very  volatile  It  it  decompoted  readily  into  aulphue 
trioiide  and  oiygeo  when  healed.  Water  decompoeet  11  with  lorma- 
tinn  ol  lulphunc  acid  and  oxygen  -  3S,0.  -f-  4H.O  -  4>i,SU,  +  Ok 
Ptnulphurk  add.  HSO.  Ihe  acid  corre^iDnding  to  SA,  hai  not 
btca  obtained  in  Ibe  Iree  tuie.  but  ilt  lalti  were  (ini  pretiaiTd  ia 
iSoibyH.MatthilUygvn.Cihni  5«..  iSqi.p  7;i)byeTecLK>lytinc 
mluiioM  of  the  alkaline  biKilphate-  The  poiaiuum  lalt,  nlicr 
r«cry«a1liiailon  Iron  warm  waler.  lefwateiin  large  lalnilir  cryuala. 
It! aqueoui lolulion fradually decompotei withevoluiion ol  aiygeB. 


with  barium  ehlonde.  but  when  wanned  barium  lulnhaie  iiiHTCipi. 
tated  with  amulianeoua  libenlton  of  chkHine  K|SM  -I-  SiCI,  > 
BaSOi-t-K^i  +  Ot  The  condnaiviiy  meanutmciiu  of  G. 
Bredig  pcnnt  (o  the  tall  pcneialnithe  double  locmula. 

Thiotulphuric  acid,  formerly  caned  hypcaulphurout  acid,  n&Oi. 
cannol  be  preserved  in  (he  free  dale,  lince  ii  gradually  decompoiet 
with  evduiion  oi  tulphurdioxidt  and  liberaiion  of  lolphur- H AOi- 
S+SOi+HA  Tbe  taht  d  the  acid,  however,  are  «aUe.  (be 
•odinm  all  in  part  icuiarbeinglaigelyuKd  for  photographic  purpotei 
under  the  name  of  "  hypo."  Tbltialt  may  bepRpandbydigeiling 
Aowen  of  tulpbur  with  todium  niphite  wluiion  or  by  boiling  tulphur 
with  milk  of  lime.  In  Iha  btter  naction  tbe  deep  yellow  lolulioa 
obtained  it  eip«cd  to  air  when  Ihe  cakium  pdyiuMiide  lomed 
ii  gradually  converted  into  thiaHHilia(e  by  aiidailan.  and  <h* 
calcium  nit  ihu>  formed  it  convened  inio  the  lodhim  ah  by  »dlum 
carbonate  or  lulphaie  The  ihioiulpliaKi  are  nadily  deeompMefl 
by  mineral  add)  with  bTieration  of  tulphur  dioxide  and  peetipiiaiian 
of  ulphut  Na&Oi  +  sHa-.NaCI+S  +  SOr  +  HrfJ  They 
lom  many  double  talit  and  give  a  dark  viein  'o|«>'i»>  *'<^  ''"x 
chloride  tohilion.  ihii  o^out.  however,  mdually  diiappeannc  tn 
Banding,  tulphur  heina  predpialed  The  and  »  coniidered  to 
poMeit(heKrucIure02lSH)(OH),wntew5diBmtlilotolplraWie*tH 
with  ethyl  bromide  10  give  «dium  ethyl  th.oiulphate.  whsh  on 
trealmeni  with  barium  chkiride  givn  pmumibly  barium  eihyl 
:hlo5ulph«e  Thli  lalt,  on  .laiidlKe.  decompoM  Into  bttium 
.: •■...    =.t^    —1  diethyl  di.ulpSide.  [CiH,)A.  Which  polma 
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ia  tke  fonn  of  its  barium  s^  by  •uspeadiag  frcsUy  pffccmitvted 
hydrated  manganese  dioxide  in  water  and  patting  suliAiur  oioxide 
into  the  mixture  untn  all  is  dissolved;  the  barium  salt  is  then  pre- 
cipitated by  the  careful  addition  oC  barium  hydroxide.  Much 
manganese  sulphate  is  formed  during  the  reaction,  and  H.  C.  Car- 
penter (JoMTK  Chem.  Soc.,  IQ02,  81,  p.  1)  showed  that  this  can  be 
almost  entirely  avoided  by  replacing  the  manganese  oxide  by  hydrated 
ferric  oxide,  the  reaction  proceeding  according  to  the  equation: 
2Fe(0H).  -H  3SQi  ^  FeSA  +  FeSOa  +  3HtO.  He  points  out  that 
the  available  oxygen  in  the  oxides  may  react  either  as  SQc  -t-  H|0  + 
O  -  HdSO«  or  as  2S0i  -H  HsO  +  0  -  HtSiO^:  and  that  in  the  case 
of  ferric  oxide  96%  of  the  theoretical  vield  of  dithionate  is  obtained, 
whilst  manganese  oxide  only  gives  about  75%.  A  solution  of  the 
free  acid  may  be  obtained  by  decomposing  ihe  barium  salt  with 
dilute  sulphuric  acid  and  concentrating  the  solution  in  vacuo  until 
tt  attains  a  density  of  about  i  -^S  {approximately),  further  conoentra- 
tion  leading  to  its  decomposition  into  sulphur  dioxide  and  sulphuric 
acid.  The  dithionates  are  all  soluble  in  water  and  when  boiled  with 
hydrochloric  acid  decompose  with  evolution  of  sulphur  dioxide  and 
formation  of  a  sulphate.  Trtthionic  acid,  HtS^i.  is  obtained  in 
the  form  of  its  potassium  salt  by  the  action  of  sulphur  dbxide  on  a 
solution  of  potassium  thiosulphate:2K2StOa  +  3S0t  -  2K>S/)4  +  S; 
or  b|r  warmintf  a  solution  of  silver  potassium  thiosulphate : 
KAg^iO]  ■■  AgsS  -f  KtSsO*;  whilst  the  sodium  salt  may  be  prepared 
by  adding  iodine  to  a  mixture  of  sodium  thiosulphate  and  sulphite: 
NatSOt  +  NaaSiOs  +  Ii  -  NatSiO«  +  2NaI.  The  salts  are  un- 
stable; and  a  solution  of  the  free  acid  (obtained  by  the  addition  of 
hydrofluosilidc  acid  to  the  potassium  salt)  on  concentration  in  vacuo 
decomposes  rapidly:  H|S«0|  «  H^04  +  S  -|-  SQ|.  Tetrathionic 
acid,  HaSiOi,  is  obtained  in  the  form  of  its  barium  salt  by  digesting 
barium  thiosulphate  with  iodine:  2BaiStOs  -)-  Ii  •  BaSiOt  -|-  2Bal. 
the  barium  iodide  formed  being  removed  by  alcohol;  or  in  the 
form  of  sodium  salt  by  the  action  of  iodine  on  sodium  thiosulphate. 
The  free  acid  is  obtained  (in  dilute  aqueous  solution)  by  the 
addition  of  dilute  sulphuric  acid  to  an  aqueous  solution  of  the 
barium  salt.  It  is  only  stable  in  dilute  aqueous  solution,  for  on 
concentration  the  acid  decomposes  with  formation  of  sulphuric  acid, 
sulphur  dioxide  and  sulphur. 

Wackenroder's  solution  (Debus,  Joum.  Chem.  SoCu  i98B,  S3,  p.  278) 
b  prepared  by  passing  sulphuretted  hydrogen  gas  into  a  nearly 
saturated  aqueous  solution  of  sulphur  dioxide  at  about  o*  C.  The 
solution  » then  allowed  to  stand  for  ^8  hours  and  the  process  repeated 
manjr  times  until  the  sulphur  dioxide  is  all  decomposed.  The 
reactions  taldng  place  are  complicated,  and  the  solution  contains 
uhinnately  small  drops  of  sulphur  in  suspension,  a  colloidal  sulphur 
(which  Spring  {Rec.  trao.  ckitn.,  1906,  2%,  p.  253)  considers  to  be  a 
hjrdrate  of  sinphur  of  composition  S|*H|0),  sulphuric  acid,  traces  of 
trithkmic  acid.tetra-and  pentathionic  acids  and  probably  hcxathionic 
acid.  The  solution  obtained  may  be  evaporated  in  vacuo  until  it 
attains  a  density  of  I  •46  when,  if  partially  saturated  with  potas6ium 
hydroxide  and  hltered,  it  yields  ciystals  of  potassium  pentathionate, 
K|S»0b*3H|O.  The  formation  ot  the  pentathionic  acid  may  be 
represented  most  simply  as  follows:  5S0i  +  5H|S  ^  HtStOt  +  5S  + 
4H«0.  The  aqueous  solution  of  the  acid  is  fairly  stable  at  ordinary 
temperatures.  The  pentathionates  give  a  brown  colour  on  the 
addition  of  ammoniacal  solutions  of  silver  nitrate  and  ultimately 
a  black  precipitate.  Hexathionic  acid.  HtStO*,  is 'probably  present 
in  the  mother  liquors  from  which  potassium  pentathionate  is  prepared. 
The  solution  on  the  addition  of  ammoniacal  stiver  nitrate  behaves  simi- 
lariy  to  that  of  potassium  pentathionate,  but  differs  from  it  in  giving 
an  immediate  precipitate  of  sulphur  with  ammonia,  whereas  the  solu- 
tion of  the  pentathionate  only  gradually  becom<^  turbid  on  standing. 

The  per-acids  of  sulphur  were  first  obtained  in  1898  by  Caro 
iZeit,  angew.  Chem.,  1898,  p.  845)  who  prepared  monopersuiphuric 
acid  by  the  action  of  sulphuric  acid  on  a  persulphate.  This  acid 
may  also  be  prepared  by  the  electrolysis  oiconcemrated  sulphuric 
acid,  and  it  is  distinguishable  from  persulphuric  acid  by  the  fact 
that  it  immediately  liberates  iodine  from  potassium  iodide.  It 
behaves  as  a  strong  oxidant  and  in  aoueous  solution  is  slowly 
bydrolyaed.    It  most  probably  corresponds  to  the  formula  HtSOi. 

Sec  H.  E.  Armstrong  and  Lowry,  Chem.  News  (1902),  85,  p.  193; 
Lowry  and  West,  Journ.  Chem.  Soc.  (1900),  77,  p.  950;  H.  E.  Arm- 


strong and  Robertson,  Proc.  Roy.  Soc.,  50,  p.  105;  T.  S.  Price, 
5rr..  f«».  35,  p.  291 ;  Journ.  Chem.  Soc.  (1906),  *   "    " 

«nd  V.  Villiger,  Ber.,  passim. 


Pharmacology. — ^The  sources  of  all  sulphur  prepantions  used  in 
medicine  (except  calx  sulphurata)  are  native  virgin  sulphur  and  the 
aulphides  of  metals-  Those  contained  in  the  British  Pharmacopoeia 
are  the  following :  (i)  Sulphur  suUimatum,  flower&of  sulphur  (U.S.P.), 
which  is  insoluble  in  water.  From  it  are  made  (a)  confettio  sulphuris ; 
(&)  unpientum  sulphuris-,  (c)  sulphur  fraccipitatum,  milk  of  sulphur 
(U3.P.)  which  has  a  sub-preparatton  trochiscus  sulphuris  each 
loaenge  containing  5  grs.  of  precipitated  sulphur  and  1  gr.  of  potassium 
acid  tartrate;  id)  potassa  sulphurata  Giver  of  sulphur),  a  mixture 
of  salts  of  which  the  chief  are  sulphides  of  potassium:  (jt)  sulphuris 
iodidum  (U.S.P.),  which  has  a  preparation  unguenlum  sulthuris 
iodidi,  strength  i  to  2^.  From  the  heating  of  native  calcium  sulphate 
and  carbon  is  obtained  £a/x  sulphuraia  (U.S.  and  B.P.).  or  sulphurated 
a  greyish-white  powder. 


Tlpatei^-— Extcraally.  tutphur  is  of  ^tite^ia  dda  affecdoaa. 
Powdered,  it  has  little  effect  upon  the  skin,  but  in  ointment  or  used 
by  fumigation  it  has  fecal  therapeutic  properries.  In  scabies  (itch) 
it  is  the  best  remedy,  killing  the  male  parasite,  which  remains  on  the 
surface  of  the  sldn.  To  get  at  the  female  and  the  ova  prolonged 
soaking  in  soap  and  water  is  necessary,  the  epiderm  being  rubbed 
away  and  the  ointment  then  applied.  Precipitated  sulphur  is  also 
useful  in  the  treatment  of  acne,  out  sulphurated  lime  is  more  power- 
ful in  acne  pustulosa  and  in  the  appearance  of  crops  of  boils.  Imer- 
nally,  sulphur  is  a  mild  laxative,  being  converted  in  the  intestine  into 
sulphides.  Milk  of  sulphur,  the  confection  and  the  lozenge,  is 
used  for  this  purpose.  Sulphur  and  sulphur  waters  such  as  those 
of  Harrc^ate.  Aix-la-Chapelle  and  Aix-lcs-Bains,  have  a  powerful 
effect  in  congested  conditions  of  th^  liver  and  intestines,  haemor- 
rhoids, gout  and  graveL  Sulphur  is  of  use  in  chronic  bronchial 
affections,  ridding  the  lungs  of  mucus  and  relieving  cough.  In 
chronic  rheumatism  sulphur  waters  taken  internally  and  used  as 
baths  are  effectual.  Sulphur  in  some  part  escapes  unchanged  in 
the  faeces. 

When  sulphur  is  burned  in  air  or  oxygen,  sulphur  ^oxide  is 
produced,  which  is  a  powerful  disinfectant,  used  to  fumigate  rooms 
which  have  been  occupied  by  persons  suffering  from  some  infectious 
disease. 

SULPHURIC  ACID,  or  On.  of  Vitkxol,  HsSO,,  perhaps  the  most 
important  of  all  chemicals,  both  on  account  of  the  large  quanti- 
ties made  in  all  industrial  countries  and  of  the  multifarious  uses 
to  which  it  is  put.  It  is  noi  found  in  nature  in  the  free  state 
to  any  extent,  and  although  enormous  quantities  of  iu  salts, 
especially  calcium  and  barium  sulphate,  are  found  in  many 
localilies,  the  free  add  is  never  prepared  from  these  salts,  as 
it  is  more  easily  obtainable  in  another  way,  viz.  by  burning 
sulphur  or  a  sulphide,  and  combining  the  sulphur  dioxide  thus 
formed  with  more  oxygen  (and  water). 

Originally  prepared  by  heating  alum,  green  vitriol  and  other 
sulphates,  and  condensing  the  products  of  distillaCion,  sulphuric 
acid,  or  at  least  an  impure  substance  containing  more  or  less 
sulphur  trioxide  dissolved  in  water,  received  considerable  at- 
tention at  the  hands  of  the  alchemists.  The  acid  so  obtained 
from  ferrous  sulphate  (green  vitriol)  fumes  strongly  in  moist 
air,  hence  its  name  "  fuming  sulphuric  acid  ";  another  name 
for  the  same  product  is  "  Nordhausen  sulphuric  acid,"  on  account 
of  the  long-continued  practice  of  this  process  at  Nordhausen. 

Ordinary  sulphuric  acid,  H3SO4,  may  be  prepared  by  dissoliN 
ing  sulphur  trioxide  in  water,  a  reaction  accompanied  by  a  great 
evcdution  of  heat;  by  the  gradual  oxidation  of  an  aqueous 
solution  of  sulphtur  dioxide,  a  fact  which  probably  explains 
the  frequent  occurrence  of  sulphuric  acid  in  the  natural  waters 
rising  in  volcanic  districts;  or  by  deflagrating  a  mixture  of 
sulphur  and  nitre  in  large  glass  bells  or  jars,  absorbing  the 
vapours  in  water  and  concentrating  the  solution.  The  latter 
process,  which  was  known  to  Ba&il  Valentine,  was  commercially 
applied  by  the  quack  doctor,  Joshua  Ward  (1685-1761),  of 
Twickenham,  England,  to  the  manufacture  of  the  acid,  which 
was  known  as  "  oil  of  vitriol  made  by  the  bell  *'  or  per  campanula. 
Dr  John  Roebuck  (17 18-1 794),  of  Birmingham,  replaced  the  glass 
vessels  by  leaden  ones,  thereby  laying  the  foundation  of  the 
nuxiem  method  of  manufacture  (see  below). 

Properties, — Pure  sulphuric  acid,  HsSO«,  is  a  colourless, 
odourless  liquid  of  an  oily  consistency,  and  having  a  specific 
giUvity  of  1-8384  at  if.  It  boils  at  338®,  and  at  about  400** 
the  vapour  dissociates  into  sulphur  trioxide  and  water;  at  a  red 
beat  further  decomposition  ensues,  the  sulphur  trioxide  dis- 
sociating into  the  dioxide  and  water.  It  freoses  to  a  colourless 
crystalline  mass,  melting  at  xo*5^.  The  acid  is  extremely 
hygroscopic,  absorbing  moisture  from  the  atmosphere  with 
great  rapidity;  hence  it  finds  considerable  application  as  a 
desiccating  agent.  The  behaviour  of  aqueous  solutions  of  sul- 
phuric add  is  very  interesting.  The  pure  add  (100%  HiS04) 
cannot  be  prepared  by  boiliog  down  a  weaker  add  under  any 
pressure  (at  least  between  3  and  300  centimetres  of  mercury), 
an  acid  of  the  composition  HsSO^ii^HfO  or  12SOi,13H30 
bdng  invariably  obtained.  Neither  is  there  any  advantage 
gained  by  mixing  this  hydrate  with  siilfihur  trioxide;  for 
when  such  a  mixtiu-e  is  concentrated  by  evaporation,  sulphur 
trioxide  is  vaporind  until  the  same  hydrate  is  left.  The  pure 
acid,  however,  may  be  obtained  by  strongly  cooling  this  hydrate. 
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ytfhea  It  separates  !n  tlie  form  of  white  crystals,  which  melt  at 
to-5^,  and  on  gentle  heating  evolve  sulphur  trioxide  and  again 
form  the  same  hydrate.  When  strong  sulphuric  acid  is  mixed 
with  water  there  is  a  great  development  of  heat;  the  heat 
evolved  when  four  parts  of  acid  are  mixed  with  one  of  water  being 
sufficient  to  raise  the  temperature  from  o*^  to  loo^  C.  (Hence 
the  laboratory  precaution  of  always  adding  the  acid  to  the  water 
and  not  the  water  to  the  acid.)  In  addition  to  the  heat  evolu- 
tion there  is  also  a  diminution  in  volume,  the  maximum  occurring 
when  the  components  are  present  in  the  ratio  H|S04:2H20, 
thus  pointing  to  the  existence  of  a  hydrate  H2SO4.2H2O. 
A  second  hydrate,  HtS04,H30,  may  be  obtained  as  rhombic 
crystals,  which  melt  at  7"  and  boil  at  205°,  by  diluting  the  strong 
acid  until  it  has  a  specific  gravity  of  1*78,  and  cooling  the 
mixture;  this  compound  is  sometimes  known  as  glacial  sulphuric 
acid.  Both  the  mono-  and  di-hydrates  form  freeing  mixtures 
with  snow.    Other  hydrates  have  also  been  described. 

Reactions. — ^Sulphuric  acid  has  the  widest  commercial  application 
of  all  chemical  reagents.  Here  only  reactions  of  commercial 
utility  will  be  considered,  and  reference  should  be  made  to  the  article 
SutrauR  for  reactions  which  are  more  of  a  purely  scientific  interest. 
In  inorganic  chemistry  its  principal  applications  ate  bated  on  its 
solvent  power  for  metals,  and  its  power  of  expclliaj;  other  acids 
from  their  salts.  In  the  first  group  we  have  to  notice  the  use  of 
iron  or  2inc  and  dilute  sulphuric  acid  for  the  manufacture  of  hydro- 
gen, which  may  be  used  directly,  as  for  iiiflating  balloons  or  for 
purposes  of  combustion,  or  in  the  nascent  condition,  for  leduction 
purposes,  as  generally  is  the  case  in  organic  chemistry  (see  Amiline). 
It  is  worthy  of  notice  that  while  many  metals  dissolve  in  cold 
dilute  sulphuric  acid,  with  the  liberation  of  hydrogen,  in  accordance 
with  the  typical  equation:  M  +  HjSO*  «■  MSO4  +  Hj  (M  denoting 
one  atom  of  divalent  or  two  atoms  of  a  monovalent  raetah,  there 
are  several  ([copper,  mercury,  antimony,  tin,  lead  and  silver)  which 
are  insoluble  m  the  cold  dilute  acid,  but  dissolve  In  the  hot 
strong  acid  with  evolution  of  sulphur  dioxide,  thus:  M  +  2Hi2S04 « 
MSO4  +  SOi  +  2H^.  Carbon  decomposes  hot  strong  sulphuric 
acid  on  long  continued  boiling,  with  the  formation  of  carbon  dioxide 
and  sulphur  dioxide.  The  power  which  sulphuric  acid  exhibits 
for  expelling  other  acids  from  their  combinations,  a  power  occasioned 
by  its  comparative  involatility  and  high  degree  of  avidity,  forms 
tne  basis  of  a  considerable  number  of  commerxrial  processes.  Hydro- 
chloric, hydrobromic,  hydriodic,  hydrofluoric  nitric,  phosphoric 
and  many  other  acids  are  manufactured  by  the  action  01  sulphuric 
acid  on  their  salts;  the  alkali  and  chlorine  industries,  and  also 
the  manufacture  of  bromine  and  iodine,  employ  immense  quantities 
of  this  acid. 

In  organic  chemistry  sulphuric  acid  is  extensively  employed. 
Its  powerful  afhnity  for  the  elements  of  water  m^kes  it  a  valuable 
dehydrating  and  condensation  agent.  It  extracts  the  elements 
of  water  from  formic  acid,  giving  carbon  monoxide;  from  oxalic 
acid,  gixnng  a  mixture  of  carimn  monoxide  and  dioxide;  from  alcohol,* 
to  gK-e  ether  or  ethylene  according  to  the  conditwns  of  the  experi- 
ment; and  from  many  oxygenated  compounds  («.£.  sugar,  tartaric 
acid,  &c.),  with  the  production  of  charred  masses.  The  formation 
of  esters  and  ethers  are  generally  facilitated  by  the  presence  of  this 
acid.  It  also  acts  in  an  opposite  manner  in  certain  cases,  adding 
the  elements  of  water  to  compounds;  thus,  nitriles  arte  converted 
tnto  acid^mides,  and  various  acetyksne  derivatives  may  be  caused 
to  yield  ketonic  derivatives.  As  an  oxidizinz  agent  its  application 
is  limited.  The  transformation  of  piperidine  into  pyridine  by 
W.  Kijnigs,  and  the  observation  that  anthraquinone  yielded 
oxyanthraquinones  when  treated  in  the  cold  with  strong  sulphuric 
acid,  and  the  recent  introduction  of  fuming  sulphuric  acyd  for  the 
oxidation  of  naphthalene  to  phthalic  add,  a  process  of  great  value 
.in  the  manufacture  of  artificial  indigo,  may  be  noted.  But  its 
chief  technical  application  depends  upon  the  formation  of  sulphonic 
acids  when  it  reacts  with  aromatic  hydrocarbon  residues;  these 
compounds  being  important  either  as  a  step  towards  the  proparation 
of  hydroxy-compounds,  e.^.  resorcin,  the  naphthols,  alizarin,  &c, 
or  for  preparing  dye-stuffs  in  a  more  soluble  form. 

Sulphates. — Sulphuric  acid,  being  a  dibasic  acid,  forms  two  series 
of  salts  with  monovalent  metals:  an  acid  sulphate,  MHSO4.  and 
a  normal  sulphate,  MxS04.  Acid  sodium  sulphate,  NaHS04.  has 
been  employed  in  the  manufacture  of  sulphur  trioxide.  When 
heated  it  loses  water  to  form  sodium^  pyrosuTphate,  Na}S/!>T,  which 
on  treatment  with  sulphuric  acid  yields  normal  sodium  sulphate 
and  sulphur  trioxide.  The  normal  sulphates  are  the  more  impor- 
tant, and  occur  widely  and  abundantljf  distributed  in  the  mineral 
kingdom;  anhydrite,  gypsum,  anglesite.^  bar>'tes,  celestite  and 
kieserite  are  among  the  commonest  species.  ^  As  a  eeneral  class, 
the  sulphates  are  soluble  in  water,  and  exhibit  well  crystallized 
forms.  Of  the  most  insoluble  we  may  notice  the  salts  of  the  metals 
of  the  alkaline  earths,  barium,  strontium  and  calcium,  bariunv 
sulphate  being  practically  involuble,  and  calcium  sulphate  sparingly 
but  quite  appreciably  soluble.     Lead  sulphate  is  very  slightly 


soluble  In  water,  soluble  In  strong  suTpherric  acid,  and  ilmo< 
insoluble  in  alcohol. 

Sulphates  may  be  detected  by  heating  the  salt  mixed  with  sodium 
carbonate  on^  charcoal  in  the  reducing  dame  of  the  Uowptpr; 
sodium  sulphide  is  thus  formed,  and  may  be  identified  by  the 
black  stain  produced  if  the  mass  be  transferred  to  a  silver  coin 
and  then  moistened.  In  solution,  sulphates  are  always  detected 
and  estimated  by  the  fonnation  of  a  white  precipitate  of  tarium 
sulphate,  insoluble  in  water  and  all  the  common  reagents. 

Manufacture. — The  first  step  in  its  manufacture  is  the  com- 
bustion of  sulphur.  Formerly  this  was  employed  exclusively  in  the 
free  state  as  brimstone,  and  this  is  still  the  case  to  a  considerable 
extent  in  some  countries,  notably  in  the  United  States,  but  the 
great  bulk  of  sulphuric  acid  is  now  made  from  metallic  sulphides, 
especially  those  Of  iron  and  tine  Most  of  the  brimstone  of  trade 
comes  from  Sicily,  but  in  the  United  States  Louisiana  sulphur  is 
playing  an  important  part,  and  seems  likely  to  oust  the  Sicilian 
sulphur.  Free  sulphur  is  also  contained  as  gas  sulphur  "  in  the 
"  spent  oxides  "  of  gasworks,  which  are  actually  utilized  for  the 
manufacture  of  sulphuric  acid.  Sulphur  is  also  recovered  in  a  very 
pure  state  from  the  "  alkali  waste  "  of  the  Leblanc  process,  but 
this  "  recovered  sulphur  "  is  too  expensive  to  be  burned  for  the 
purpose  in  question.  In  the  United  Kingdom  much  gas  sulphur 
IS  used  for  the  manufacture  of  sulphuric  acid,  together  with  a 
limited  ouanttty  of  Sicilian  sulphur  for  the  production  of  sulphuric 
acid  free  irom  anenic. 

4k  much  larger  percentage  of  the  sulphuric  acid  is  made  from 
pyrites,  i.e.  more  or  less  pure  disulphide  of  iron  which  occurs  in 
targe  ouantities  in  many  countries.  Great  Britain  produces  very 
little  of  it,  Ireland  a  little  more,  but  of  poor  quality.  Most  of  the 
pyrites  consumed  in  the  United  Kingdom  come  from  Spain;  this 
Spanish  pyrites  generally  (not  always)  contains  enough  copper 
(say  ^  or  4%)  to  make  its  extraction  from  the  residues  (**  cinders  ") 
a  paying  process,  and  this  of  course  cheapens  the  price  of  the  sulphur 
to  the  acid  manufacturer.  Spain  also  supplies  much  pyrites  to 
Germany,  France  and  America,  all  of  whicn  countries  are  them- 
selves producers  of  this  one.  Sweden  and  Norway  are  exporters 
of  it  to  all  these  countries.  Good  pyrites  contains  from  4S  to  50%. 
exceptionally  up  to  52  %  of  sulphur,  of  which  all  but  from  1  to 
4%  IS  utilized  when  burning  the  ore.  Another  metallic  sulphide, 
blende,  ZnS.  is  of  importance  for  Germany,  Belgium  and  the  United 
States,  much  less  so  lor  the  United  Kingdom,  as  a  source  of  sulphur. 
Blende  contains  only  about  Iwlf  as  much  sulphur  as  good  pyrites, 
and  this  cannot  be  burned  off  as  easily  as  from  pyrites,  but  this 
"  roasting  "  has  to  be  done  somehow  in  any  case  in  order  to  prepare 
the  ore  for  the  extraction  of  the  zinc. 

Brimstone  is  easily  burned  without  any  extraneous  help;  indeed 
(he  only  precaution  required  is  to  take  care  lest  the  heat  produced 
by  the  burning  sulphur  should  not  volatilize  part  of  it  in  the  un- 
burned  state.  This  can  never  be  entirely  avoided,  and  sometimes 
causes  {rouble  in  the  succeeding  apparatus. 

The  roasting  of  pyrites  always  takes  place  without  using  any 
extraneous  fuel,  the  heat  given  off  by  the  oxidation  of  the  sulphur 
and  the  iron  being  quite  sufficient  to  carry  on  the  process.  It  the 
ore  is  in  pieces  oTthe  size  of  a  walnut  or  upwards,  it  is  roasted  in 
plain  "  kilns  "  or  "  burners,"  provided  with  a  grating  of  suitable 
construction  for  the  removal  01  the  cinders,  with  a  side  door  in  the 
upper  pan  for  charging  in  the  fresh  ore  on  the  top  of  the  partially 
burned  ore,  and  with  an  arch-shaped  roof,  from  which  the  burner- 

{^as  is  carried  away  in  a  flue  common  to  a  whole  set  of  kilns.  The 
atter  are  always  set  in  a  row  of  twelve  or  more,  and  are  one  after 
another  chaiKod  once  or  twkc  a  day  at  appropriate  intervals, 
so  that  a  regular  evolution  of  gas  takes  place  all  the  day  round.  By 
employing;  suitable  precautions,  a  gas  of  approximately  uniform 
composition  is  obtained,  containing  from  6  to  8%  sulphur  dioxide, 
SOi,  with  a  little  trioxide,  SOa,  and  about  12  %  of  oxygen,  which 
is  more  than  sufficient  for  converting  later  all  the  SO2  into  SOs  or 
H}SO«.  The  burning  of "  smalls  "  or  ''^dust "  was  formerly  considered 
much  more  difficult  and  incomplete  than  that  of  pieces,  but  thb 
difficulty  has  been  entirely  overcome  in  various  ways,  principally 
by  the  "  shclf-bumer."  originally  constructed  by  £.  Malitra.  and 
mechanical  burners,  which  were  formerly  almost  entirely  confined 
to  America,  where  the  saving  of  labour  is  a  primary  consideration. 
The  first  really  successful  mechanical  pyrites-burner  was  constructed 
many  years  a^o  b)[  MacDougall  Bros,  of  Liverpool.  The  drawbacks 
still  present  m  this  burner  caused,  it  to  be  abandoned  after  a  few 
years,  but  they  have  since  been  overcome  by  several  recent 
inventors,  principally  American.  The  Hereshoff  burner  has  been 
most  widely  introduced,  both  in  America  and  in  European  countries. 
The  roasting  of  blende  is  nothing  like  so  easy  as  that  of  p>*rites. 
since  the  heat  developed  by  the  oxidation  of  the  rinc  sulphide  itself 
is  not  sufficient  for  carrying  on  the  process,  and  external  heat  must 
be  applied.  It  is  now  usually  performed  by  a  scries  of  muffles,  super- 
posed one  over  another,  so  that  the  whole  forms  a  kind  of  shclf- 
Durner,  with  internally  heated  shelves  (the  "  Rhenania  "  furnace). 
This  operation  is  both  more  costly  and  more  delicate  than  the 
roasting  of  pyrites,  but  it  is  now  perfectly^  well  understood,  and  gas 
is  obtained  from  blende  furnaces  hardly  inferior  in  quality  to  that 
yielded  by  pyrites  kilns.  In  America,  and  quite  exceptionally  also 
in  Europe,  mechanical  furnaces  are  used  for  the  roasting  of  blende. 
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TIw  eas  produced  in  the  burning  of -sulphur  ores,  when  issuing 
(rora  tM  burner,  holds  in  mechanical  suspension  a  considerable 
quantity  of  "  flue-dust,"  which  must  be  removed  as  far  as  is  practic- 
able before  the  gas  is  subjected  to  further  treatment.  Flue-dust 
contains  principally  ferric  oxide,  zinc  oxide,  arsenious  and  sulphuric 
acids,  and  small  quantities  of  the  various  metals  occurring  m  the 
raw  ore.  All  the  thallium  and  selenium  on  the  market  is  obtained 
from  this  source.  Sometimes  the  burner-gas  is  employed  directly 
for  the  sake  of  the  SOt  which  it  contains,  princi^lly  in  the  inanu* 
facture  of  "  sulphite  cellulose  "  from  wood.  When  the  gas  is  to 
be  utilized  for  the  manufacture  of  sulphuric  acid  the  SOi  must  be 
combined  with  more  oxygen,  for  which  purpose  an  '*  oxygen  carrier  " 
must  be  employed.  Until  recently  the  only  agent  practically  used 
for  this  purpose  was  furnished  by  the  oxides  of  nitrogen;  more 
recently  other  oxygen  carriers,  acting  by  "  contact  processes,"  have 
also  come  into  use  (see  below). 

The  production  of  sulphuric  acid  by  the  assistance  of  the  oxides 
of  the  nitrogen  is  carried  out  in  the  "  vitriol  chambers."  These 
are  imniense  receptacles,  mostly  from  too  to  200  ft.  long,  30  to  30 
(1.  wide,  and  15  to  ^5  ft.  high,  constructed  of  sheet-lead,  the  joints 
of  the  sheets  being  made  by  "  burnitig  "  or  aufOgenous  soldering, 
i.e.  fusing  them  together  by  a  blow-pioe  without  the  aid  of  solder 
(which  would  be  quickly  destroyed  bv  the  acid).  The  vitriol 
chambers  must  be  supported  on  all  sides  by  suitable  wooden  or 
iron  framework,  and  they  are  always  erected  at  a  certain  height 
over  the  ground,  so  that  any  leaks  occurring  can  be  easily  detected, 
(n  nearly  all  cases  several  of  these  chambers  are  connected  so  as  to 
form  a  set  of  a  cubic  capacity  of  from  100.000  to  200,000  cub.  ft. 
The  burner  gas  is  introduced  at  one  end,  the  waste  gases  issue  from 
the  other,  the  movement  of  the  gase;*  being  impelled  partly  by  their 
own  chemical  reactions,  partly  by  the  draught  produced  b^  a 
chimney*  (or  tower),  or  by  mechanical  means.  At  the  same  time 
water  is  introduced  in  a  number  of  places  in  the  shape  of  steam 
or  finely  divided  as  a  spray,  to  furnish  the  material  for  the  reaction : 
SO;  +  0  +  HxO  —  HjSO«.  As  this  reaction  of  its  own  accord  takes 
place  only  to  a  vcrv  small  extent,  an  "  oxygen  carrier  "  is  always 
introduced  in  the  snape  of  the  vapours  of  nitric  acid  or  the^  lower 
oxides  of  nitrogen.  By  the  play  of  reactions  induced  in  this  way 
practically  the  whole  of  the  SOi  is  ultimately  converted  into 
sulphuric  acid,  and  at  the  same  time  the  nitrogen  oxides  are  always 
recovered  with  coiUparatively  very  slight  losses  and  made  to  serve 
over  again. 

The  reactions  taking  place  in  the  vitriol  chambers  are  very 
complicated,  and  have  been  explained  in  many  different  ways. 
The  view  hitherto  accepted  by  most  chemists  is^  that  developed 
by  G.  Lunge,  according  to  which  there  are  two  principal  reactions 
succeeding  each  other,  it  may  be  in  quite  contiguous  places,  but 
under  different  conditions.  Where  the  nitrous  fumes  prevail  and 
there  is  less  water  present,  sulphur  dioxide  combines  with  nitrous 
acid  and  oxygen  to  form  nitroso-sulphuric  acid,  a  crystalline  sub- 
stance of  the  formula  SOj(OH)(ONO).  The  reaction  is  therefore: 
SO,  +  0  -H  HNOj  -  SO»NH.  The  solid  substance  Is,  however. 
only  exceptionally  met  with,  as  it  at  once  dissolves  in  the  mist 
of  sulphuric  acid  floating  in  the  chamber  and  forms  "  nitrous 
vitriol."  Wherever  this  nitrous^  vitriol  comes  into  contact  with 
liquid  water  {not  steam),  which  is  also  present  in  the  chamber  in 
the  shape  of  mist,  and  practically  as  dilute  sulphuric  acid,  it  is 
decompo^  into  sulphuric  and  nitrous  acid.  thus:SO>(OH)(ONO)  + 
HjO  =  HiSO«  +  HNOi.  The  re-formed  nitrous  acid,  although  not 
stable,  any  more  than  is  its  anhydride.  NjOj,  is  nevertheless  the 
"oxygen  carrier"  in  question,  as  the  products  of  its  spontaneous 
decomposition,  when  meeting  with  other  compounds,  always  react 
like  nitrous  acid  itself  and  thus  may  transfer  an  indefinite  quantity 
of  oxygen  to  the  corresponding  quantities  of  SOj  and  HjO,  with 
the  corresponding  formation  of  HiSO«.  This  theory  at  once  explains, 
among  other  things,  why  the  acid  formed  in  the  vitriol  chambers 
always  contains  an  excess  of  water  (the  second  of  tl\p  above-quoted 
•wctions  requiring  the  "  mass  action  "  of  this  excess),  and  why  the 
external  cooling  produced  by  the  contact  of  the  chamber  sides 
»ith  the  air  is  of  great  importance  (liquid  water  in  the  shape  of 
a  mist  of  dilute  sulphuric  acid  being  necessary  for  the  process). 

In  1906  Lunge  (in  a  paper  published  with  Bert)  to  some  extent 
"wdified  his^  views,  by  introducing  an  intermediate  compound, 
tulphonitronic  acid,  SOjNHj,  which  had  been  noticed  by  various 
fhcTTiists  for  some  time  through  its  property  of  imparting  a  deep 
blue  colour  to  sulphuric  acid.  It  is  evident  that  the  nitrous 
pses "  present  in  tne  vitriol  chamber  consist  essentially  of  a  mixture 
«  NO  and  NOj,  the  latter  being  formed  from  NO  by  the  excess 
of  oxygen  oresent.  The  NO,  (or  NO  -f-  O)  reacts  upon  SOj  -f  HA 
fwrnine  SCj^NHi.  which,  being  extremely  unstable,  is  at  once  oxidized 
'0  SOjNH  (nitroso-sulphuric  acid).  The  latter  is  now  either  con- 
j;ened  by  hydrolysis  into  sulphuric  acid  and  nitrogen  oxides: 
J^^.NH  -f-  H,0  =  2H2S04  +  NO  -I-  NO,,  the  latter  acting  as 
o^ore:  or  it  reacts  with  more  SCjj.  forming  again  sulphonitronic 
»^d:  2S0»NH  -I-  SO,  +  2H/D  =  H^SO,  +  2S0jNH,.  The  latter 
can  also  split  up  directly  into  NOand  SO*!!,. 

Whitcver  be  the  true  theory  of  the  vitriol-chamber  process, 
*we  is  no  doubt  about  the  way  in  which  the  reactions  have  to  be 
*Vned  out  in  practice.     Since  the  reactions  occur  among  gases 


and  li(|uids  in  the  nebtiloua  state,  vut  cpAces  have  to  be  jnnvMad 
in  which  the  process  may  be  carried  out  as  completely  as  possible 
before  the  waste  gases  are  allowed  to  escape  into  the  outer  air^ 
These  spaces  cannot  be  constructed  in  any  other  way  than  is  actu- 
ally done  in  the  shape  of  the  lead  chambers;  neither  iron  nor  brickr 
work  can  be  employed  for  this  purpose,  as  they  would  be  quickly 
destroyed  by^  the  acid  liquids  ana  gases. 

When  issuing  from  the  chambers,  the  gases  still  contain  the  whole 
of  the  free  nitrogen  contained  in  the  air  which  had  entered  into  ditf 
borners,  together  with  about  a  third,  or  at  least  a  fourth,  of  4)e 
oxygen  originally  present  therein,  sudi  excess  of  oxygen  being  re- 
quired in  order  to  carry  out  the  conversion  of  the  sulphur  dioxide 
into  sulphuric  add  as  completely  as  possible.  For  similar  reasons 
it  is  necessary  to  employ  much  more  water  than  is  requln^to  form 
FfiSO*;  and  this  is  all  the  more  necessary  as  strong  sulphuric  acid 
dij^olves  the  nitrous  compounds  in  the  shape  of  nitroso-sulphuric 
aQd,  and  thus  withdraws  these  oxygen  carriers  from  the  gas-space 
ot  the  chambers  where  the  necessary  react ipns  take  place.  It 
follows  from  this  that  the  acid  collecting  at  the  bottom  of  the 
chambers  must  never  exceed  a  certain  concentratk>n,  say  70%, 
H1SO4  having  a  specific  gravity  of  1*615,  hut  it  is  preferable  to  make 
it  only  66  to  67%.  having  a  specific  gravity  of  i-s?  to  1-58.  On 
thie  other  hand,  it  should  never  go  down  below  60  %  H«bO«,  equivalent 
to  a  specific  gravity  of  1*50. 

The  comroereial  production  of  sulphuric  acid  imperatively 
requires  that  the  nitrogen  oxides  (which  originally  were  always 
introduced  in  the  shape  of  nitric  acid^  should  be  available  as  long 
as  possible,  before  being  lost  mechanically  or  by  reduction  to  the 
inactive  forms  of  nitrous  oxide  or  elementary  nitrogen.  The 
first  step  towards  securing  this  requirement  was  taken  as  early 
as  1S27  by  Gay-Lussac,  who  discovered  that  the  nitrous  fumes, 
otherwise  carried  away  from  the  lead  chambers  by  the  waste  atmo- 
spheric nitrogen  and  oxygen,  could  be  retained  by  bringing  the 
gases  into  contact  with  moderately  strong  sulphuric  acid,  the  result 
being  the  formation  of  nitroso-sulphuric  acid:  2H,S04  +  N,Oj  <= 
2SO,(OH)(ONO)  -f  HA  and  the  latter  remaining  dissolved  in 
sulphuric  acid  as  "  nitrous  vitriol."  But  this  important  invention 
was  of  little  use  until  John  Glover,^  about  1866,  found  that  the 
nitrous  vitriol  could  be  most  easily  reintroduced  into  the  process  by 
subjecting  it  to  the  action  of  burner-gas  before  this  enters  into 
the  lead  chambers,  preferably  after  diluting  it  with  chamber 
acid,  that  is.  acid  of  from  65  to  70%.  H1SO4.  as  formed  in  the  lead 
chambers.  The  reaction  is  then:  2SO,(OH)(ONO)  -f  SO,  -H  2H,0  *» 
3H^04  +  2N0:  thai  is  to  say,  all  the  nitre  "  is  returned  to 
the  chambers  in  the  shape  of  NO:  the  sulphuric  acid  employed  in 
the  Gay-Lussac  process  is  not  merely  recovered,  but  an  additional 
quantity  is  formed  from  fresh  SOy;  as  the  heat  of  the  burner-gases 
also  comes  into  play,  much  water  is  evaporated,  which  supplies  part 
of  the  steam  required  for  the  working  of  the  chambers:  and  the 
acid  issues  from  the  apparatus  in  a  "  denitrated  "  and  sufficiently 
concentrated  state  (78  to  .80%  H,S04)  to  be  used  over  again  for 
absorbing  nitrous  vappurs  or  .any  other  purpose  desired.  Since 
that  time,  in  every  properly  appointed  sulphuric  acid  manufactory, 
the  following  cycle  of  operations  is  carried  out.  To  begin  with, 
in  the  burners  pyrites  (or,  as  the  case  may  be,  brimstone  or  blende) 
is  made  to  yield  hot  burner-gas  containing  about  7%  (in  the  case 
of  brimstone  10  or  11  %)  of  SO,.  This,  after  haviqg  been  deprived 
of  most  of  the  flue-dust,  is  passed  through  the  "Glover  tower," 
i.e.  an  upright  cylindrical  or  souare  tower,  consisting  of  a  leaden 
shell  lined  with  ncat-^  and  acici-proof  stone  or  brick,  and  loosely 
filled  or  "  packed  "  with  the  same  material,  over  which  a  mixture 
of  acid  from  the  Gay-Lussac  tower  and  from  the  chambers  trickles 
down  in  such  proportions  that  it  arrives  at  the  bottom  as  denitrated 
acid  of  from  78  to  80  %  H,S04.  The  cases  now  pass  on  to  the  lead 
chambers,  described  above,  where  tn^y  meet  with  more  nitrous 
vapours,  and  with  steam,  or  with  water,  converted  into  a  fine  dust 
or  spray.  Here  the  reactions  sketched  above  take  place,  so  that 
"  chamber-acid  "  as  already  described  is  formed,  wnilc  a  mixture 
of  gases  escapes  containing  all  the  atmospheric  nitrogen,  some 
oxygen  in  excess,  about  0-5%  of  the  total  SO,,  and  some  oxides 
of  nitrogen.  This  gas  is  now  passed  through  the  C>ay-Lussac  tower, 
which  somewhat  resembles  tne  Glover  tower,  but  is  usually  filled 
with  coke,  over  which  sulphuric  acid  of  about  80%  H;cSO«  trickles 
down  in  sufficient  quantity  to  retain  the  nitrous  vapours.  Ulti- 
mately the  waste  gas  is  drawn  off  by  a  chimney,  or  sometimes  by 
mechanical  means. 

Of  course  a  great  many  special  improvements  have  been  made 
in  the  plant  and  the  working  of  chamber  systems:  of  these  we  mem  ion 
only  some  of  the  most  important.  By  judiciously  watching  all 
stages  of  the  process,  by  observing  the  draught,  the  strengtn  of 
the  acid  produced,  the  temperature,  and  especially  by  frequent 
analyses  of  the  gases,  the  yield  of  acid  has  been  brought  up  to 
98%  of  the  theoretical  maximum,  with  a  loss  of  nitre  sometimes 
as  low  as  two  parts  to  100  of  sulphur  burned.  The  supply  of  the 
nitric  acid  required  to  make  up  this  loss  is  obtained  in  England 
by  "  potting  that  is,  by  decomposing  solid  nitrate  of  socfa  by 
sulphuric  acid  in  a  flue  between  the  pyrites  burners  and  the  chambers. 
On  the  continent  of  Europe  makers  generally  prefer  to  employ 
liquid  nitric  acid.'which  is  run  through  the  Glover  tower  together 
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C.  Clovtr  10. 

D.  GayLusta 


E.  CoolifkE   (Qpea  tor  Ctovei^ 

F,  F,"vitriol*irbainben.  "  I.  Oiinmey. 
C,  Sieam  boiler.  K.  En^M  for 
"  pockuw  "  the  towcrt  have  been  rendered  more ' 

«  o(  tfie  Gay.Luu  


breakei    for   breaking   i 
Chimney. 


by  avoldinE  the  ul. 


rilh  each  other  and 
ally  KiccebfuL  and  ' 
iii\in<I,  lithe  Lung 


'w.1*a 


packing,  which  acta  upon  that 
nany  attemptf  have  been  made 
ipantui  intended  to  bring  about 


perforrncd 


sc 


in  the  old  "acU'i 

Most  of  the  aulphurie  add  manuracturcd  it  not  required  10  be  of 
higher  itrength  tiian  ii  furnisfacd  by  the  viirid  chanben.  eithrr 

in  the  mapurumrc  of  auperphosph:  ~ 


■  afier  a  panaEc  through  Ihe  Gk 
inttance,  boldi  good  of  the  acid 
Jlphale  ol  »da  and  hydrochloric 
he  mapufacmrc  of  auperphosph: 

•as  made  by  boiling  down  ihe  diluic  acid. 

»  variety  of  appantut  mrjj  invented.  The 
thai  of  maierul.  Leul  can  be  utcd  tor 
the  purpoie  only  when  [he  boillng-pcqnt  of  the  add  ii  reduced  by 
meani  of  a  vacuum— ■  plan  which  hai  not  mel  with  much  lucccH. 
Formetiy  glaaa  vnirii  wen  generally  employed  and  Ihey  Mill  lur- 
vlve  in  England,  but  eliewhere  ihe^  are  not  much  uied.    Pomlain. 

prnttctlon.  an  also  in  ute.  On  the  conllneni  of  Eurofie  plalinum 
vntela  have  been  lor  a  long  lime  almoit  universal,  and  they  have 
beea  greatly  improved  by  an  internal  lining  of  gold.    The  lecond 


the  Faurc  and  Keailer  apoaralui.  which  conusis  of  a  platinum 
pan,  surmounted  by  a  double-walWd  kadcn  hood,  in  such  a  manner 
thai,  while  the  hood  it  conMaolly  cooled  Irorn  the  outside  by  water, 

allowed  to  flow  back  into  ihe  pan.  The  majority  of  acid  maVcra, 
howeiier,  wefer  retorts  made  entirely  of  platinum,  preferably  pr> 
vided  by  ine  Keraeus  pnceia  with  a  dense,  cbsely  aclhereai  coating 
of  goM.includinglhelopDi-'dome.'-  The  new  Keulcr  furnace  b 
a  very  Ingenloui  apoaialus.  in  which  the  fin  from  ■  gat-prodiicer 
travels  over  the  sulphuric  acid  eontaintd  In  ■  tnn«h  made  si 
Volvic  lava,  and  surmounted  by  a  number  o(  pccfonued  plates, 
over  which  fresh  acid  is  eoaitanily  running  down ;  the  lempetature 
is  kept  down  by  the  produclkm  of  a  partial  vacuum,  which  neally 
promotes  the  voUiiluation  of  the  water,  whibt  retarding  Aiat.of 
the  add.  Thii  furnace  is  alio  very  well  adapted  l«  inpuR  acids. 
unsuitable  for  ptailnum  or  ptatinun-golil  ttilla  on  account  of  the 
cnutifomdngai  the  boitoni  of  the  letortcind  It  is  more  and  more 


ssr 


»;  the  lintber  the  co 


Ihe  a 


ntivelyea 


a^tHh^'^i.uT'cXui 
clumsy  BohemU 


The  hiehnt  strength  of  tulphuiic  acid  pnnically  attainable  b* 
bmling  down  b  »a°^H,50i.  and  Ibis  is  only  eiceplloiuilly  «ch^ 

tear  of  appintus.  The  uhuI  strength  of  the  O.V.  cf  conuneiet. 
mostly  dcvgnatcd  by  its  spccitk  gravity  as  IM*  TwaddeH.  is  Irga 
91  low.  oral  most  96*^  KiSOi.  Wien  attempts  are  made  lopudi 
the  proceu  beyond  98  %  it  is  found  that  Ibe  acid  which  distils  over 
u  as  strong  ai  that  which  remains  behind.  Deal  "  monohydtate  " 
DT  acid  approaching  100  %  can  be  made  by  Lunge's  proceia  of  cooling 
sicong  O.V.  down  to  - 1«*  C.  when  HiSO.  ciynalliiea  out ,  or  by  tbe 
addiium  ol  anhydroui  SO.  In  the  shape  of  fuming  acid. 

Since  the  development  of  the  contact  ^processes  the  fumlnf  acid 
has  become  so  cheap  that  it  ii  now  eidinively  used  for  the  prcparA> 
lion  of  the  acids  approaching  the  compnailion  of  "  BHHHthydratt.'* 

Fanfnt  nr  A'niAiiuini  oS  1!  VitiiXa  miiture  or  chemkal  eom- 

eundoTHSOh  with  moTT  or  lea  SOnhai  been  made  [or  ceslurita 
,  eipoMni  pyritic  tchijt  to  the  inSuence  ol  aimoiphetic  agenta, 
cdleciing  ilie  solution  of  ferrous  and  ftiric  sulphate  Ihui  formed. 
boiling  U  down  into  a  hard  maia  (-  vilriolsiein^-)  and  bealing  this 
to  a  low  red  heat  in  small  earthenware  irtoni.  Since  about  lleo 
this  industry  had  been  confined  to  the  psrth-wnt  iri  Bohemia,  md 
il  survived  just  till  1000.  when  It  was  entirely  abandoned — noc 
because  its  product  had  bccnme  tny  Iras  Decesary.  but,  quite  oa 

le  discovery  of  artifidal  afiiarint 
not  pouiUy  be  suppllrd  by  Ibt 
lian  proCH.  Other  sources  of  supply  had  accoitfingly 
ind  they  were  found  by  gdng  backtoa  reaction  known 
quaitcr  of  Ihe  iotb  century,  when  T.  W.  D6bereine( 
oiscovcred  tne  coDihuiation  of  SOk  anil  O  into  SO.  by  means  of 
■pongy  platinum.  This  reaction.  i»w  known  by  ihe  name  of  the 
catalytic  or  cootact  process,  was  made  Ihe  riubjeci  of  a  patent  by 
Peregrine  Phillips,  in  iSil,  and  was  tried  liter  in  many  ways,  but 
had  been  always  contidcred  ai  useless  for  practical  purposes  until 
1B7S.  when  il  was  nmultaneously  and  independently  lalen  up  by 
Clemens  Winkler  in  Freiberg,  and  by  W.  S.  Squire  and  R.  Meuel  ■ 
London.  Both  these  inventon  began  In  Ihe  same  way,  via.  by 
decomposini  ordinary  sulphuric  acid  by  a  high  lempenlure  into 
SO,.  O.  ancTH/)  (the  taH  of  course  being  in  t^e  shapTof  ateiml, 
absorbing  Ihe  water  by  sulphuric  add,  and  causing  the  SOt  and  0 
to  conbioe  10  SOi  by  means  of  moderalely  healed  piatiaun  in  a  fine 
stale  of  division.  Winkler  showed  that  this  dvi^Da  was  best 
obtained  by  soaking  atbcstot  with  a  solullon  of  pblinun  tblorid* 
and  redudng  the  pblinum  la  Ibe  metallic  lUle.  »d  he  described 
later  a  spedally  active  hind  <if  "  conlari  <ubi«an«."  piepaied  fion 
platinum  chloride  al  a  low  tcmperatuce.  This  nvinl  d  the 
synthetical  pioduciion  of  S0>.  at  a  period  when  this  article 
had  suddenly  become  of  great  importance,  caused  Ihe  greatest 

tame  direction,  some  of  which  were  at  onie  lufficlenlly .  loccei^ul 
to  compete  with  the  Bohemian  process.  It  was  soon  found  that  Ihe 
production  of  a  mixlure  ol  SO^  and  0  from  lulphuiic  acid,  as  above 

of  eipeiimenti  in  other  diicctions  invrntois  went  back  10  the  ute 

good  many  years  the  further  ilevelopmeni  of  this  Induatry  was 
4urrDundrd  by  great  myitery.  but  it  is  now  known  that  a  satisfac- 
tory solution  c4  the  dimculriin  existing  in  The  above  renpect  was 

bv  iheb'£i^n^l£eoritiDal!ni'cm"n"pro'[e's»^WlnVtn  and  D^ 
MesseL  These  diBkuities  were  mostly  caused  by  theaolid  impuriiin 
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lilllimtlii  ibiliiiiiiB  iiHilii  Itii  ■tuiii  iifH  ■■ 

uvnic  lAidi  ^Utr  ■  Aort  tiiue  lowered  1  x 

Imaiv*.  U  ■  luiiir  im  u  y«  BHirdy  s 

dlfioilrv  «xiitf  Unn  Btw  lict  duL  ibe  n»  ■ 

nnnblt.  Ac  apfoBU  isctlon,  SOi-SG  it 

link  abova  tbt  timpentun  (cquircd  (or  ilw  it 

lu  u  it  bwira  (■>  Budi  •krc)'  hivini  bn  K 

n(iilaoUilatdla«*iliiia|]lKc>,a»«Qaa,(  il 

Aa  ibw«ic<l  qowthy.  the  nmiiiln  3)%  ■ 

CDovotad  iatD  wIphiuK  uid  in  ik>  ocAury  u 

WW  kwm,  Uit  wgpttm  (undaubts^ihc  l) 

el  (be  BwiidM  AnbHiBd  Sodk-Palirik.  u  X  N 

■Cricdy  Kinl  nBtD  iSm,  wboi  Um  pueau  • 

vriadpal  ftatura  ol  Ilw  invtotiDil  $n.  Enl,  I  h 

.  iwnfiealion  of  tb*  bvrna-fM  (bio  had  been  it 

(fabfc  both  la  a  tbwtoJ  «iid  »  nurhinkal  1  c 

pwiadaa  a<  mmdMadm  ot  (bt  enntaet  aabi  f 

alnyaocmnd  byibebcat  RsenKdintbe...  « 

BadiidiB  nocaK  «S«ct>  mi  imvaniiM  by  eaoliflt  the  csnoct 
■ppannia  Dy  mean  ol  (ba  ganua  nutnnto  b«  later  eubmitted 
ID  (be  cMilydc  ■ctioo.  Ibe  nliiliim  b  at  Ibe  tiiiM  beatcd  d^  la  die 
leqaUte  (enpenlare.  and  a  eonriiknbta  lavnir  of  [ad  ie  Ihr  cmut- 
quence.  Akogelber  Ibb  proceee  baa  beaalmwfft  to  «di  a  pttch  ol 
anpUdty  and  perfeakHi,  that  k  it  cheap  ouugb,  not  mcftiy  'or 
(be  manabcture  ol  f  uoiiny  oil  of  vhiidl  of  all  Kniislha,  bal  tvra  iot 
that  al  ofdiaaiy  auhibiinc  add  of  chambg-acnf  etmslh,  vhilc 
k  U  dKidsfly  cfaHps  than-Iha  old  pn«t~ui  the  caae  of  RninnT 
acadBj  othemlta  obiunad  by  concentxadon  by  fira*  l(  dtouLd  be 
noted  thai  Ebetn  are  not  Ibe  naulu  of  a  few  yean'  wddng  vjrh  aa 
eaperimenal  plant,  bul  ol  many  yean'  mric  with  laiie  pum.  arrw 
cqoal  ID  a  capadty  of  TM,ooi>  looi  of  'ttrntei  pa  aDmini.  It  it 
Ihereloce  not  too  Diidi  to  tay  thai,  in  alf  prababUtty,  Ibe  conlacl 

bcvnilnE  of  ihii  ankte. 


add*..  Sdll,  for  the 
■evefnl  other  I 


impendiiv  wi 
nca  th«  Badil 

'  tmplDyed  u  contact  Hibeunce.  but  wc  nnl 
;  (hew  In  detaiL  (C.U) 

..I  acid  Of  on  of  vilTTOl  <■  a  mlaiirt™  »ly- 
boldnc  Uquid  inconpatible  •ri(h  alluJu  and  thdi  c^cbaiuto.  Usd 
and  eatdani.  Then  an  (we  medjciiul  pnnnticru:  |i)  Aciium 
alflmritmm  iSmiiim,  eeaOimtu  'J-^J%  ol  hydmi^n  luli^utc.  (i) 

Ifiirit  oTcinDainDn  and  giniaaiiil  ij  S  %  o[  hydnipn  HiTplule. 

Tiutttptntia — For  Bt«nal  uae.  mlphuric  acid  ■■  "a   powprlul 
lrrTEan(  and  catulic.  actjnf  by  ita  pcnrrful  afiicity  Tor  wars-  and 


other  comnvT  fluids    InlnoUy.  dthile  iidpiiune  acid  ■  used  I 

fore  oieful  in  dtar^icn  of  a  ■erioui  type,  bnnE  itron^y  recoin 
Beaded  both  ai  a  prophylaclie  and  a>  a  IreatmeDt  doriiu  eindenik 
el  Ailatic  diolln.  Snail  doHi  cl  the  aronulic  acid  abs  ibve  a 
a  prophylactic  10  tJ»«c  ai  ' 


■cM  ia  a  aevtia  Mutio^ateatinal  irritaai 

BiBcau^LDdccSee^akiured  materiaL   Tbe  effect!  of  the  iigoliw 
cl  larse  guadtl^  iq^y  be  »  rapid  (lial  death  may  '"^^  »i-».  r-  . 

couple  of  haul.  — '--  ' " ' 

nlfaoflbe. 


ol  the  shndfl  of  the  ■( 
n  iH*  wnirtti  in  a  child  fina  1 
at  the  atiiHic  acids  but  noTmy  i 
been  awaUond.    The  tnunmt 


tltae  of  Uoaalla,  the  pattoo 
Di  uiriaiuic  ner  veisD.  wmcn  vctc  piBcrvcd  mtb  Ihnca  ol 
TibuUui  and  were  foi  looji  atltibuud  In  him,  an  ele|iac  poenii 
addttutd  to  a  lover  called  CeiiDthua,  poHibty  tbe  Cooiutiu 
addnaaed  by  Tlbuihu  in  («o  ol  Ui  £l(fHi  (bk.  iL,  1  and  j;  tec 
Schani,  Gack.  d.  rdm.  LiU.\tU\f.  Pleaik,  La  Ptliit  latim, 
pp  3J^377  "«1  refereme*  there  lira).  The  yoviaer  Solpkia 
lived  duiinc  tbe  rei^i  ol  DomiUau.  She  ii  pntied  bjr  Ifaitial 
(l  J5>  jS).  irtw  axnpaies  bet  to  Stippbo,  ai  a  nndel  of  vifely 


e  fieedon 


avolun 


witLsD 


■nniafti  pomp  ihaold  net  bt  uied.  Uoipbina  tmw  b*  ■ 
hytBden^aUr  ta  nudfau  tba  nam.  Shpidd  tha  padant  Mt 
be  trill  pcababi*  have  u  be  fed  ^  itctal  vieiwla.  Tba  pnci 
of  luliiharic  acid  poiaomnc  b  bad,  te  to  70%  of  the  ana  pnj 
lacalTThe  aM-nonem  appeannce*  kU  be  tboae  of  earn 
pobeniat.  ne  buccal  muoHB  auobnae  vlt  be  pnMi,  hi 
irUadiV  cbCw,  dH  to  tbe  cnaoin  liacu  of  lb*  add. 


'1  aXection.  An  extant  po^  (70  brumeur^ 
alao  bears  her  nvtu.  It  ia  in  the  (otm  of  1  dialotoc  betwecB 
Sulpiai  and  the  mote  CiUlope,  and  ii  cblefly  a  pisteat  itunrt 
the  baniabnent  of  the  [dukiacfihen  by  tin  edict  of  DomiLian 
(aJi.94l,ulilu)y  to  IhtovRome  back  into  a  ilaie  id  haibariam. 
At  Uk  aasie  tinte  Sn^iid*  apoMiet  tbe  hope  tliat  »  hann  wQI 
befall  Calsun.  The  mux  rE«»um  bei,  and  piofiheaiea  the 
downfall  of  tha  tynuu.  It  it  now  teneially  acncd  that  tb* 
poem  (the  US.  of  shieh  wu  diMOverad  ia  the  monutoy  ot 
BabUo  in  14(11},  bat  bu  lone  bt«a  kxt)  it  not  by  Sul|»da,  but 
ia  of  nuch  later  due,  probably  Ibe  jtb  ccDnuy;  accoiding  to 
aooie  it  ia  »  isib-ceolaiy  prodoctioD,  and  DM  id«Btkal  «itb 
Ibe  Bobbio  poem. 

EdMona  bi  O.  lahn  (widi  tnwal  and  Par^a,  nVHad  b*  F. 
Bodider,  itoj)  ami  hi  E.  BthRm.  f>*  Sttfitia*  (ou  iHDfiir  uliM 
(1873) ;  ■•  aliomanoanph  by  J.  C.  Boot  (iSM)  1 R.  Ellia  inAia4tmf, 
(pac.  1 1.  I>C«)  and  JturrnJ  tfFUItlaly  (1«;4),  vol.  v. ;  0.  fUbbect. 
CtjMctM  itr  rbiKictni  f>wllnf  (1S91).  ivi.  lil.:  H.  E.  Buller. 
PntAiitaMM  Ffttry  i%iia9\gp.  m-1761  M.  Schaiu,  Cauticjku^a 


and  by  J.  Grainga 

tULPtClin  BUFUI,  PniUUS  (c  iit-«8  B.C),  Kcanaa 
orator  and  ttatetman,  leg&te  in  E9  to  Cn,  Pompeiui  Strabn  in 
ibe  Social  War,  tai  in  SS  tribune  o(  the  j^ba.     Soon  aflervaidi 

and  tlie  populu  party.     He  was  deeply  in  debt,  and  It  leemB 

dI  hii  belDflppiiiiued  to  the  coranuuid  in  the  Uilhiadatic  Wai. 
To  aecure  the  appointment  ita  Uaiiua,  Sulpiciui  btou^t  in  a 
franchiie  bill  l)y  which  the  oevly  enfrancbiaed  Italian  allja 
and  fteedmcn  wouid  have  swamped  the  old  eledora  (aee  further 
ROHK,  HiiUry,  II,  "  The  RepultUc  ").  The  majority  of  the 
'   ingly  oppoaed  tp  the  propoaala;  a  justitiam 


at)  » 


It  Marina  and  Salpiciui  got  up  a  riot,  and  the  c 
ol  tbeirlivea,  withdrew  Ibc/ulifiiiii 

command  vii  bestowed  upon  Marius,  Ibtn  a  mere  friiaimt. 
Sulla,  «tw  wit  ibea  at  Nola,  immediately  marched  upon  Some. 
Mitiut  and  Sulpiciut,  unable  la  reaiit  him.  Bed  from  ibe  city. 
Maiius  managed  to  eaoipc  to  Africa,  but  Sulpidns  was  diicovercd 
in  a  v^  at  Laurentutn  and  put  to  death ;  his  head  wai  tent  10 
Sulla  and  e:quaed  in  tlic  fonim.  Sulpidus  appcaia  to  have 
been  originilly  a  modemte  refonner,  who  by  force  of  drcum- 
Itasca  became  one  of  the  leaden  of  a  democratic  iwoU.  At- 
tboufh  be  bad  irnpeached  the  turbulent  tribune  C,  NorbanuB 
(4,*.),  and  reaiited  the  propca^J  to  repeal  JucHdal  scnteocca  by 
popular  decree,  he  did  not  hesitate  to  incur  the  diapleainre  of 
the  Julian  family  by  oppocing  the  candidature  for  the  conBUbhip 
of  C.  Juliua  Caeaar  (Stribo  Vopiscui),  who  lisd  oevei  beenpiaetot 
and  waa  contequently  ineligible.  His  fisnchiie  pr<fK>ub, 
at  far  B>  the  Iialtans  were  concerned,  were  a  Decenary  meaiuie 
o£Juiticei  but  they  had  been  carried  by  violeace.  01  Sulpidui 
a*  an  oiuor,  Ciceip laya  (Bratm,  is):  "  He  naiby  faiihe  moat 
(UfDlfied  (f  all  the  oraton  I  liave  heard,  and,  to  to  ipeali,  ibe 
moK  tnx"^!  hia  voice  was  ioud,  but  at  the  tame  time  nreet  and 
ckai;  hb  geaturet  were  full  ik  smce;  hit  language  was  rapid 
and  voluble,  but  got  rednndaot  Of  dlffnie;  he  tried  to  imitate 
Ctxaua,  bi^  laditd  hb  cbann."    Sulpiciua  left   no   wriitea 


gULPICIUS  RUFas,SERVIUS— SUMATRA 


■pctchn.  thaw  that  bore  Mi  nunc  beiai  vrittcn  bj  ■  fzriil 
F  Cuuifus  (or  Caoaulhu}.  He  ii  odc  of  tbc  mUriocuton  i 
Cicero't  ft  eraitrt. 

Set  Apiuul,   Bill.   tb.   i.   ;s-6l):   Philarch,   ^nOl  Ind    Uannj 


(L.ipx 


1136);  Uommi 


:,  nL£clL 


■ULPicnn  KuruB,  rajivitn  <c.  106-43  >'C).  lonuiiitd 

Lcmoma  ftan  tll«  Iribc  to  whkh  he  bekxifiid.  Komu  ontor 
lod  Jurist.  He  nodied  itaetorlF  wiib  CleeR),  lod  iccnapuitd 
him  to  Rhodei  In  fS  B.C.  FhxIiDX  Ihii  be  would  never  be  thle 
to  rCv»l  Us  leicher  he  g»ve  up  rhetoric  tor  liw  {Ck.  Bm;.  41) 
Id  63  he  waa  a  cuidldAte  for  the  conmlahrp^  bot  wti  dcfemtcd 
by  L.  LIdniua  Mureni  {;.!.),  whom  he  HbaequeMly  ucuied 
of  bribery,  in  ji  he  wu  iiuxesiful.  In  the  Civil  Wu,  liter 
cenilderkble  hesitiijan.  he  threw  in  hii  lot  with  CicMt.  wbe 
DUde  him  procotuul  ol  Achu&  [n  46.  He  died  id  43  wtdle  oa 
1  mlsflioD  from  the  unAte  to  Antony  et  Hutln*.  He  wai  «c- 
corded  a  public  funcrAl,  And  a  itAtue  waa  erected  to  his  mnHevy 
la  itont  of  the  RoAtre.  Two  exceUent  ifiecimeni  of  Sulptdat'e 
Ityle are piBcrved in  Cicero (jid.  Fam.'rr.  jend  i>).  QulntHEAn 
fJialU.  x.  I,  tie)  spealu  of  Ihiec  oratiDni  by  Sutpkiiu  u  ital 
In  exbcence;  ooe  of  these  wi9  the  ipicch  ajaIiuI  Uiirena,  Another 
Tr»  or  CmItb  Aufiinm,  of  whom  notliing  ii  known.  Ha  h 
Alionid  to  have  been  a  writer  of  erotic  poem*.  It  i>  M 1  joriM, 
however,  that  Sulpldiu  baa  chiefly  distingolAhed.  He  left 
behind  him  a  lArge  number  of  treAtiws,  And  be  Ia  often  quoted 
in  the  Digest,  although  direct  eilracli  Are  not  found  (for  titles 
.      -""'-■      ■  .^  Hill,  ef  Rsmau  Ul.  174,  4).    Hi»  elJel 


SULTAH  (An  Arabic 
tuUal,  dominion],  a  title  ol  honour  borne  by  a 
of  rulen  of  very  varying  powen  and  Imporlani 


e  Middle  Engl 


Hahom 
the  Eist.    Tht 

h,  and  wu  early  imparted  iata  the  language 
liih  form  of  smdan  (from  old  fl.  Kmiati, 
iouUch}.  This  title  ia  that  conveotionally  api^cd  by  foretgnen 
to  the  mkr  of  the  Ottoman  Erqplre,  the  sultan  par  exceUena, 
whose  proper  styles  are,  hawercTi  po^Mak  (emperor)  and 
"  commander  of  the  failhful "  (see  Ana).  The  feminine 
torm  "  lulUna  "  JA  derived  from  the  Italian  (fcm,  of  ndlant). 

SULTAMPUR.  a  town  and  dislrict  of  British  lodlt,  in  the 
Tyiabsd  division  of  the  United  Fioviiice*.  The  town  is  oa  the 
ri^ht  bank  of  the  rfver  Cumti.  midway  between  Benuea  and 
Lucknoer,  op  the  Oudh  k  Robilkhand  railwAy,    Pop.  (1901), 

The  Dbimci  ot  Soltantos  has  an  are*  ol  1713  aq,  a. 
The  surface  Is  generally  level,  being  brolten  only  by  ravines 
in  the  oeighbourhood  of  ibe  rivers.  Tlie  central  portion  is 
highly  cultivated,  while  in  the  south  aro  widespread  arid  plains 
and  swampy  >MIi  or  oinhei.  The  principal  river  is  the  Gumli, 
whifh  pisses  Ihroui^  the  centre  of  the  district  and  iCords  a 
valugbJc  highway  for  commerce.  Minor  slreuni  are  the  Kandu, 
Pill.  Tengba  ud  Nandhla,  the  last  two  being  of  sooK  impoitADce, 
as  their  channels  form  the  outlet  for  the  superfluous  water  o( 
the  jiUl,  draining  into  the  Sai.  There  ate  po  fbresls  inthe 
district,  only  stunted  dfidJt  juui^  used  for  fueL  In  rfot  the 
population  was  1,^3,904,  showing  an  increase  of  leas  than 
I  %  in  the  decade.  SulFJinpur  b  a  purely  agricultural  district 
with  a  very  dense  populatioii.  The  prindpal  crops  are  rire, 
pulses,  wheat,  barley,  sugar-cane  and  a  little  poppy.  Tlie  main 
fa'nc  of  the  Oodh  &  RohUkhand  railway  from  Lucknaw  to  Rae 
flareli  and  Mogul  Serai  serves  the  south-weslem  portton. 

The  only  iocident  worthy  of  note  in  theMstoiy  of  the  district 
-Aee  the  British  anneialion  of  Oudh  is  the  revolt  irf  the  native 
'tnnp«  stationed  at  SuUsnpar  during  the  Mutiny.  The  troops 
-KIM  in  lebeUion  00  the  gib  oi  June  iSj?,  *nd,  alter 


two  of  Iheli  officers,  sacked  fhe  ilatlon.  Tpon  tbe  letfonM 
of  order  Sulianpiu  cantonment  wu  itrengthesed  by  a  detach- 
ment <<  BritiAh  itoots;  but  in  1861  it  was  entirely  sbuidoiiDd 
kt  A  military  station. 
See  SiOnnpur  Dtilrkl  Catdlar  (Allahabad,  1903)- 
■UMACH.  The  Sumach  of  commerce  is  the  finely  ptnud 
IcAves  of  lUu  cnriaria,  A  native  of  the  North  MediterrAceui 
region  (lom  Portugal  to  Asia  Minor;  it  is  a  shrub  or  low  tree 
with  hairy  leaves  composed  ol  it  to  15  elliptical  leaflet*  with 
larse  UuDl  teeth,  and  luje  looae  panicles  of  whitish.(reeo^i>cn, 
Another  qiecie*,  FJHu  catiHui,  known  a*  VenetlAn  Sum«di, 


I  native  o{  southern  Europe  And  Asia  Minor,  yields  I 
■  dye-wood  known  as  young  fustic,  it  it  Also  known  a* 
e-plant  or  Wig-tree,  from  the  feathery  or  hairy  Appeara' 
[  tbe  flower-stalks,  which  become  elongated  and  hairy  ai 


.    The  I 


order  Anacsrdiaceai 
or  shrubs  mostly  native  ii 
spheres.    The  leaves  an 
with  few  to  many  enti 
terminal  or  sntlary  pauit 


:raled  leaSels,  end 
3  of  small  flocen  with  part*  icr  foun 
lOetly  poisoDOUA,  some  baing  especially 
nonous.  aucn  are  kxm  utitaleiulrim,  the  North  American 
poisoii  ivy,  ■  shrub  climbing  on  rocks  and  trees  by  means  of 
rootlets,  and  pnitoDous  to  the  toucfa.  X.  •enoula,  (be  North 
American  poison  elder  sumach  or  dogwood,  alto  contains  an 
eitremdy  irritant  poison.  Jt.  tennici/rra  is  the  Japan  lactjuer 
or  vamlsh-tree.  Several  species  ace  cultivated  in  the  British 
Isles  as  store,  greenhouie  or  hardy  tree*. 

aUMATKA,  tbe  westemmost  and,  neat  to  Borneo,  the  largeS 
of  the  Great  SundA  Islands  in  the  Malay  Archipelago.  II 
stretches  N.W.  to  S.E.  from  Malacca  Passage  to  Sunda  Strait, 
between  5°  40^  N,  and  ;•  ss'  S„  and  nj"  ifi'  and  106°  3'  4i'  E. 
Its  length  Is  about  tieo  m..  its  eitreme  breadth  35a  m.,  and  iti 
area,  including  the  neighbouring  islands,  ercept  Bankft  and 
BiUilon,  is  i;S,j3S  iq.  m.  The  northern  half  tuns  reugfaly 
panlld  to  the  Malay  Feninsuli,  from  which  it  is  separated  by 
the  Stnil  •!  UAlacca.and  the  MUtbicn  end  isMpacUed  by  the 
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ftanov  Saada  Stnut  imm  Java.  UnlOw  Java,  Samatia  baa 
a aeriei  of  considerable  islands  (Nias  Islands,  Mentawi  Islands, 
ftc)  arranged  Mke  oatworks  in  front  of  the  west  coast,  which 
faces  the  open  Indian  Ocean.  The  general  physical  features 
of  the  island  are  simple:  a  chain  of  lofty  mountain  ranges 
extends  throughout  its  length,  the  western  slopes  descending 
lapldly  towards  the  ocean  and  the  eastern  looking  out  over  a 
vast  silluvial  tract  of  unusual  uniformity. 

Towards  the  north  end  of  the  island  the  spurs  of  the  main 
chain  sometimes  extend  towards  the  neighbourhood  of  the  east 
coast  and  the  eastern  plain  widens  from  north  to  south.  Owing 
to  this  configuration  of  the  island  the  watercourses  of  the  western 
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side  are  comparatively  short:  only  very  few  of  them  are  large 
enough  to  be  navigable.  Those  of  the  eastern  slope,  on  the 
other  hand,  such  as  the  Musi,  Jambi,  Indragiri,  Kampar,  Siak, 
Rokan,  Panel,  Bila  and  Asahan,  are  longer,  and  with  many 
of  their  affluents  are  navigable  in  their  middle  and  lower  courses 
over  considerable  stretches  for  craft  drawing  6  to  xo  ft.  The 
Musi  and  Jambi  are  navigable  for  37a  and  497  m.  respectivdy. 
As  waterways  idl  the  rivers  labour  under  the  drawbacks  of  rapicb, 
mud-banks  at  their  mouths,  banks  overgrown  with  forest, 
sparse  population,  and  currents  liable  to  serious  variations  due 
to  irregularity  of  supply  from  the  mountains  and  sudden  rain- 
faUs.  In  their  lower  courses  some  of  them  form  enormous 
intercommunicating  deltas.  The  mountainous  regions  contain 
nmneroiis  lakes,  many  evidently  occupying  the  craters  of  extinct 
volcanoes.  When,  as  sometimes  happens,  two  or  three  of  these 
craters  have  merged  into  one,  the  lake  attains  a  great  size. 
Among  the  larger  lakes  may  be  mentioned  Toba;  Maninyu, 
vest  of  Fort  de  Rock;  Singkara,  south-east  of  Fort  de  Kock; 
Korinchi,  inland  from  Indrapura;  and  Ranua,  in  the  south- 
vest. 

OrotTAphy. — In  order  to  appreciate  the  orography  of  the  island 

le  ffoilowinc  flections  of  Sumatra  should  be  discriminated  one  from 

il)  The  valley  of  the  Acbin  or  Atjeh  River.   (3)  The  plains 


aiouod  the  lake  of  Toba,  wUch  am.  of  varied  levd  and  physkat 
character.  Those  on  the  south  and  n<Mth  lie  at  an  elevation  of 
4000  ft.,  having  the  chaiacter  of  steppes,  with  scanty  forest-cover, 
and,  save  in  the  narrow  valleys  and  river-counes,  are  suitable  for 
cattle-rearing.  The  plains  on  the  east  and  west  lie  at  a  lower  level 
and  are  eroded  by  larger  rivers,  clothed  with  forest,  showing  more 
sawahs  and  ladangs,  or  dry  ricefields,  and,  near  the  rivers,  planted 
with  jagong  (maize),  coffee  and  fruits.  Except  on  the  south-east, 
where  the  Asahan  flows  away  to  the  east  coast,  Toba  Lake  is  sur- 
rounded by  steep  shores.  According  to  R.  D.  M.  Verbeek,  P.  van 
Dyk,  B.  Hagen  and  W.  Vols,  the  lake  had  its  origin  in  the  collapse  of 
a  volcano.  (3)  The  valley  of  the  Batang  Tom.  with  the  plateau  of 
Sipirok  in  the  east  and  the  mountain  chain  of  Tapanuli  in  the  west. 
On  the  south  and  south-east  the  vaUey  is  bounded  by  two  volcanoes, 
Lubuk  Raja  and  Si  Buwal  fiuwali,  whence  were  derived  the  volcank 

tuffs  of  the  valley  and  of  the  plateaui  of 
Sipirok.  with  their  lakes,  which  are  drained 
by  the  Batang Toru  and  iu  affluents.  The 
valley  varies  in  breadth  from  5^  tcu  to  half 
a  mile  and  k»s.  Flowinf^inadeepbedcut 
in  the  tuff  strata,  the  nver  is  not  navi- 

Sible.  (4)  The  longitudinal  valley  of  the 
atangGadis,with  its  affluent  the  Angkola, 
and  in  the  south  the  valley  of  the  Sumpur, 
the  upper  course  of  the  Rokan.  between 
Lubuk  Raja  in  the  north  and  Mt  Merapi 
in  the  south.  This  valley  is64m.  long,  with 
a  mean  breadth  of  4  to  5  m.  All  the  rivers 
of  this  valley,  flowing  in  deep  beds  of 
eroded  diluvial  tuffs,  with  a  fall  as  much 
sometimes  as  ^o  to  660  ft.  a  mile,  are 
unnavigable.  The  valley  is  bounded  east 
and  west  by  chains  of  slate  and  Palaeozoic 
rocks.  The  bottom  is  in  many  parts  the 
diluvium  of  lakes  drained  by  the  rivers. 
(^)  The  section  of  middle  Sumatra  between 
tne  line  of  the  three  volcanoes,  Singalang^ 
Tandikat,  Merapi  and  Sago  on  the  north, 
and  that  of  the  three  mountains  Patah 
Sembilan,  Korinchi  and  Tujuh  on  the 
south.  This  section  is  divided  by  the 
Middengebergte  or  middle  chaun  into  a 
northern  halt  watered  by  the  Ombilin  or 
upper  Indragiri  with  its  aiBuents,  and  a 
southern  halftraversed  by  the  Batang  Hari 
or  upper  JambL  To  the  north  of  the 
volcanoes,  which  rise  to  9500  ft.  or  more, 
there  »  a  high  plateau  of  volcanic  forma- 
tion, whose  elevation  declines  in  a  direction 
from  west  to  east  from  2050  to  1640  ft., 
with  the  lake  of  Maninyu  (about  40  sq.  m. 
in  area^  filling  the  hollow  of  an  old  volcano, 
and  unth  rivers  which  have  eroded  their 
beds  in  the  tuffs  to  a  depth  of  300  ft.  and 
more.  South  of  the  volcanoes  the  northern 
affluents  of  the  Ombilin — Sumpur,  Sello 
and  Sinamar — flow  through  valleys  parallel 
to  one  another  in  a  north-west  to  south-east 
direction.  Here,  too,  arc  found  fertile  tuffs, 
and  the  valleys  are  densely  populated.  The 
rivers,  like  those  already  characterized,  and 
for  the  same  reason,  are  not  available  as 
waterways.  Singkara  Lake  (4^  sq.  m.)  is  of  origin  simibr  to  that  of 
Maninyu.  The  OmbOin,  issuing  out  of  the  lake  on  the  east  side  and 
flowing  throu^  a  plateau  of  Eocene  sandstone,  has  on  its  banks  the 
coalfields  of  ^ngct  Durian,  &c.,  but  is  not  serviceable  as  a  waterway 
for  that  part  of  Sumatra.  The  coal  has  to  be  transported  by  railway 
via  SoloK  to  Padang  (Emmahaven)^  a  seaport  on  the  west  coast. 
Soloklieson  theSumami,  whkh,  flowina  from  the  south  to  the  lake 
of  Singkara,  prolongs  the  valley  of  tne  Sumpur  to  the  Middcn- 

Sebergte.  Unlike  tM  northern,  tne  southern  affluents  of  the  Ombilin 
o  not  follow  longitudinal  valleys  hemmed  in  by  the  Barisan  range 
and  ranges  of  slate,  limestone  and  sandstone.  Here  prevailing 
granite  and  diabase  give  rise  to  a  compUcated  mountaiii  system 
through  which  the  rivers  cleave  their  way  in  a  curved  and  irregular 
course.  South  of  the  Middengebergte,  however,  the  northern 
affluents  of  the  Batang  Hari,  the  Seliti,  Gnmanti.  Si  Potar,  Mamun 
and  Pangean.  at  least  those  in  the  west,  again  run  in  longitudinal 
valleys.  These  affluents  and  the  Batang  Hari  itself  (except  the  part 
at  the  mouth.  Mamun-Simalidu)  are  navigable  only  by  praus  drawing 
not  more  than  12  In.  (6)  South  Sumatra,  so  far  as  known,  presents 
everywhere  in  its  valleys  the  same  character  as  that  of  the  B^ang 
Tom.  Batang  Gadis,  Sumpur,  &c  They  also  are  closed  in  on  the 
north  and  sooth  by  volcanoes  which  have  here  produced  similar 
masses  of  tuff,  with  lakes  and  rivers  of  the  same  formation  as  in  the 
north.  Such  are  the  valley  of  Korinchi,  with  the  river  of  the  same 
name,  between  the  peak  of  Korinchi  and  Mt  Raja:  the  vaHeys 
of  Secampei  and  Sungei  Teaang  (as  imperiectiy  known  as  that  of 
the  Kjortndii),  in  which  are  to  be  sought  the  sources  of  the  Tambesi 
ai¥l  tei»  lioth  afiueau.qC  tha  Jambi s  the  longitudinal  valley  of 
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RetM»,  fai  UboQf,  flowfaif  to  tliAweit  couf:,  tnd  of  the  upper 
Mum,  Bawiog  to  the  east  oooat  ;the  valleys  of  Molakaa  and  SelabUi^ 
or  tha  upper  Komering,  an  affluent  o(  the  Muai,  between  Sebelat' 
and  Kara.  The  Makakau  and  Sdabung  drain  into  Lake  Ranau, 
which  on  the  aout^  side  is  dammed  by  the  vdoano  Seminung.  The 
■outhemmoet  loncitudinal  valley  of  Sumatri  b  that  o(  the  Semangka, 
which  flows  into  the  bay  of  the  same  name.  Generally  the  lower 
valleys  of  the  rivers  lie  at  «levat|ons  of  600  to  1000  ft.;  higher  up 
they  rise  to  2500  or  3000  ft.;  the  mountain  chains  rise  to  5500  ft. ; 
the  volcanoes  tower  up  from  6500  to  neariy  10.000  ft.  (7)  The 
■ectioii  of  south  Sumatra  between  the  eastern  chain  of  old  rocks- 
and  the  east  coast  with  its  numerous  river  mouths  is' formed  of  the 
Eluvium  of  lea  and  rivers.  In  the  river-beds,  however,  and  at  some 
distance  from  the  lea,  older  strata  knd  eruptive  rocks  underlie  the 
alluvium.  The  strata  near  the  mountain  chains  and  volcanoes 
oonsist  of  diluvial  tuffs. 

Gtohgy,— The  oldest  rocks  aregneiss,  icMst  and-quartxlte,  the 
schist  often  containing  sold.  They,  probably  belong  to  several 
geological  periods,  but  ul  were  folded  and  denuded  before  the 
Carboniferous  beds  were  deponted.  They  form  the  backbone  of  the 
niAnd,.  and  crop  out  on  the  surface  at  intervals  along  the  mountain 
chain  which  runs  parallel  to  the  west  coast.  Here  and  there  they 
are  penetrated  by  granitic  intrustofts  which  are  also  PrerCarbom- 
ferous.  The  next  series  of  rocks  consists  of  dates  bdow  and  lime- 
atones  above.  It  lies  unconformably  upon  the  older  rocks;  and  the 
Umestone  contains  FnsvUtuh  JPhiUtfma  and  Pfoducius,  indicating 
that  it  belongs  to  the  Upper  Caiboaiferous.  These  beds  are  found 
only  La  nortnem  Sumatra.  They  are  accompanied  tpr  intrusions 
of  diabase  and  gabbro,  and  they  are  sometimes  folded,  sometimes 
but  little  disturbed.  No  Permian  beds  are  known,  and  for  many 
years  Mesosoic  deposits  were  sopooaed  to  be  entirely  absent,  but 
Triasdc  clays  and  sandstones  with  DaoncUa  have  beeq  found  in 
the  upper  oart  oLthe  basin  of  tht  Kwalu  (East  Sumatra).  They 
rest  unconiomiably  upon  the  Carboniferous  beds,  and  have  them- 
sdves  been  tilted  to  a  steep  angle.  Cretaceous  b«ls  also  have  been 
recorded  by  BQcking.  Tertiary  deposits  are  very  widely  spread 
over  the  plains  and  low-lying  countryi  ^They  consist  of  breccias, 
conglomerates,  sandstones,  marls,  and  limeatonest  with  scanu  of 
ooaland  lignite.  The  most  valuable  ootX  occurs  in  the  Eocene  beds. 
At  the  close  of  the  Eocene  period  great  eruptbns  of  augite^andcsite 
took  ]rface  from  two  fissures  which  taa  along  the  west  coast.  The 
Miocene  consists  chiefly  of  maris,  with  occasional  beds  of  lignite  and 
limestone.  Ohn  the  east  coast  it  sometimes  yields  petroleum.  The 
Pliocene  occur^hiefly  in  the  low-lying  land  and  is  generally  covered 
by  drift  and  alluvium.  Sometimes  it  contains  thick  seams  of  lignite 
or  brown  coal. 

The  Oresent  volcanoes  lie  along  a  line  (with  offshoots)  which  runs 
parallel  to  the  west  coast,  but  some  distance  to  the  east  of  the  fissures 
from  which  the  early  Tertiary  lavas  were  poured.  Lava  streams  are 
seldom  emitted  from  these  volcanoes,  the  material  erupted  consisting 
chiefly  of  ash  and  scoriae,  which  are  spread  over  a  very  ^de  extent 
of  country.  Augite-ande^te  predominates,  biit  Dasalt  and  riiyolite 
also  occur. 

C/tmote.^As  throughout  the  whole  of  the  Malayan  Archipdago, 
so  in  Sumatra,  which  lies  about  equally  balanced  on  both  ndes 
of  the  equator,  the  temperature  stands  at  a  high  level  subject  to 
but  slight  variations.  The  monthly  tempeiature  mounts  only 
from  77**  F.  in  February  to  8o*6*  in  May,  August  and  November. 
In  the  distribution  of  the  rainfall,  as  dependent  .on  the  direction  of 
the  winds,  the  following  parts  of  Sumatra  must  be  distinguished: 
(1)  south-east  Sumatra,  on  wluch,  as  on  Banka  and  BIIIiton,the 
heaviest  rainfall  occurs  during  ^  the  north-west  monsoon,  the 
annual  volume  of  rainfall  increasing. from  08*4  in.  in  the  east  to 
139  in.  in  the  west.  Of  the  139  in.  of  yearly  rainfall,  917.  in.  are 
brought  by  the  north-west  and  47*3  in.  try  the  aouth-east  monsoon. 
(3)  The  west  coast.  Here  the  rainfall  for  the  year  increases  from 
the  southern  and  northern  extremities  toirards  the  middle.  Ben- 
kulen.  e./.  gets  126  in.;  Sii^;kd  (3*  15'  N.),  173  in.r  and  Padang 
184  in.  in  the  year.  Here,  too^  the  prevailing'  rainfall  is  brought 
by  the  north-west  monsoon,  but  m  this  belt  its  prevalence  is  not  so 
pronounced,  Padang  getting  94  in.  of  rain  dunng  the  north-wjtet 
monsoon,  against  90.  in.  dunng  the  south-east.  The  mountain  chain 
immediately  overhahging  it,  the  high  tempenture  of  the  sea  wash- 
ing it,  the  frequent  thunderstorms  to  which  it  is  subject,  the  moist 
atmosphere  of  its  eouatorial  situation,  and  the  shorter  r^me  of  the 
dry  south-east  wind  are  the  principal  causes  of  the  heavier  rainfall 
on  the  west  coast.  The  higher  stations  of  middle  Sumatra,  on  the 
lee  side  of  the  western  mountain  chain,  have  a  yeariy  rainfall  of  only 
78*7  in.  (3)  The  northern  and  Qorth-eastem  parts  of  Sumatra 
are  swept  by  a  variety  of  winds.  The  south-east  wind,  however, 
predominates.  Blowing  over  land  and  in  the  direction  of  the 
longitudinal  valleys,  the  south-east  wind  is  comparatively  dry,  and 
thus  favours  tha  formation  of  steppes  in  the  norui  such  as  the  Toba 
plains.  The  north-east  and  south-west  winds,  on  the  other  hand, 
beinff  laden  with  the  mmsture  of  the  sea,  bring  rain  if  they  blow  for 
any  length  of  time. 

faaoM.— Though  Sumatra  is  separated  from  Java  by  so  namnr  a 
strait,  both  the  aoologist  and  the  bounist  at  onty  find  that  they  have 
bfoken  new  ground  on  crossing  to  tfit  noftham  iilagM.  Tknt^otMy' 


ioiiMtoaroaCRMiSlydM'MlcristfeQfthftSamitniifMma:  notody 
are  the  rilinooeroB  \Bk,  nunolranifi),  the  Sns  vtttolia,  and  the  tapir 
common,  but  the  dephaat,  altogether  absent  from  Java,  it  repra* 
sented  in  Sumatra  by  a  species  considered  by  some  to.  be  peculiar. 
The  Sumatra)!  rhinoceros  differs  from  the  Javanese  in  having  two 
horns,  like  the  African  variety.  It  is  commonest  in  the  marshy 
lowhinds,  but  extends  to  some  6500  ft.  above  aen-ltvel.  The 
range  of  the  elephant  does  not  extoui  above  ^900  ft.  The  wild 
Bos  suttdaicus  does  not  appear  to  exist  in  the  island.  An  antelope 
{kamhini-utan)  occurs  in  the  loneliest  parts  of  the  uplands.  The 
common  Malay  deer  is  widely  distributed,  C$rvns  mttHtjac  less  so.  The 
orang-utang occurs,  farely,inthenarth«ca8t.  Thesiamang {SiammtM 
syndaci^)  is  a  great  ape  peculiar  to  the  island.  The  ungko  iMyt^' 
baUs  agUis)  is  not  so  commoiu  A  iairiy  familiar  form  is  the  simpei 
iSemHopUhicus  melalopkus).  The  chigah  {Cercocebui  cynomolgus)  is 
the  only  ape  found  in  central  Sumatra  in  a  tame  state.  The  pi^« 
tail  apo  udacaau  newsstrMtu)— as  Raffles  described  it  in  hu 
*'  Descriodve  Catalogue  of  a  ZoologKal  Collection  made  in  Sumatra," 
Tram.  Lmn,  Soe.  (1830),  xiii.  343 — is  trained  by  the  natives  of 
Benkulen  to  ascena  coco-nut  trees  to  gather  nuts.  The  Galeo* 
pitiucus  voUuu  (JtubtHt  flying  cat  or  flying  lemur)  is  fairly  common, 
oats  of  some  twen^-five  species  have  becai  registered;  in  central 
Sumatra  they  dwdif  in  thousands  in  the  limestone  caves.  Th« 
Uteropus  eduiis  {kalong,  ftyinjg  fox)  is  to  be  met  with  almost  every- 
where, ^specially  in  the  dunan  trees.  The  tiger  frequently  malnt 
his  presence  felt,  but  is  seldom  seen;  he  prefers  to  prowl  in  what  th<f 
Malays  call  tiger  weather,  that  is,  dark,  starless,  misty  nights. 
The  clouded  tiger  or  rimau  bulu  {Felis  macroscelis)  u  also  known, 
as  well  as  the  Malay  bear  and  wild  dog.  Paradoxwus  musanpa 
("coffee-rat"  of  the  Europeans)  b  only  too  abundant.  Tne 
Sumatran  hare  {Jjtpus  netseheri),  discovered  in  1880,  adds  a  second 
species  to  the  Le^us  nigruMiSt  the  only  hare  previously  known  in 
the  Malay  Archipelago.  The  Manis  jctvanicus  is  the  only  repre< 
sentative  of  the  Edentata.  Some  350  species  Of  birds  are  known, 
and  the  avifauna  ckMely  resembles  that  of  the  Malay  Peninsula 
and  Borneo,  including  few  peculiar  species. 

Flora, — Rank  grasses  (faUmg,  f<ate),  which  cover  great  areaa 
in  Java,  have  an  even  wider  range  in  Sumatra,  descending  to  within 
700  or  800  ft.  of  sea-level;  wherever  a  space  in  the  forest  is  cleared 
these  aggressive  grasses  begin  to  take  possession  of  the  soil,  and 
if  once  they  are  fully  rooted  the  woodland  has  great  difficulty  in 
re-establishing  itsdf.  Among  the  orders  more  strongly  represented 
in  Sumatra  than  in  Java  are  the  Dipterocarpaceae,  Chrysobatanaceae, 
sclerocarp  Myrtaceae,  Melastomaoeae,  Bq;onias,  Nepenthes,  Oxali- 
daceae,  Myristicaceae,  Ternstrftmiaoeae,  Connaraoeae,  Amyridaceae, 
Cyrtandraoeae,  Epacridaceae  and  Eriocaulaceae.  Many  of  the 
Sumatran  forms  which  do  not  occur  in  Java  are  found  in  the  Malay 
Peninsula.  In  the  north  the  june  tree  (Ptntu  Merkusiii  has 
advanced  almost  to  the  eauator.  and  in  the  south  are  a  variety  .of 
species  characteristic  of  tne  Australian  repon.  The  distribution 
cl  species  does  not  depend  on  elevation  to  the  same  extent  aa 
in  Java,  where  the  horisontal  lones  are  deariy  marked:  and  thero 
appears  to  be  a  tendem^  of  all  forms  to  grow  at  lower  altitudes 
than  in  that  island.  A  remarkable  feature  of  the  Sumatran 
flora  is  the  great  variety  of  trees  that  vie  with  each  other  m 
stature  and  beauty,  ana  as  a  timb«r-producing  country  the 
island  ranks  high  even  among,  the  richly  wooded  lands  of  the 
archipelago.  Forest  products — gums  and  xesna  of  various  sorts, 
such  as  gutta-percha — are  valuable  articles  of  export.^  ■  The  pro* 
cess  of  reckless  deforestation  is  perceptible  in  certain  tlistncts, 
the  natives  often  destroying  a  whole  tree  for  a  plank  or  rafter. 
The  principal  cultivated  plants,  apart  frolh  sugar-cane  and  coffee, 
are  rice  (in  great  variety  01  kinds),  the  coco-nut  palm,  the  areng  palm, 
the  areca  and  the  sago  palms,  tnaire,  yams,  and  sweet  potatoes;  a««d 
among  the  fruit  trees  are  the  Indian  tamarind,  pomegranate,  guava, 
papaw,  orange  and  lemon.  Even  before  the  arrival  of  Europeans 
Sumatra  was  known  for  its  pepper  plantations;  and  these  still  form 
the  most  conspicuous  feature  of  the  south  of  the  island.  For  tha 
forugn  market  coffee  is  the  most  important  of  all  thecrops,  the  Padang 
distncts  being  the  chief  seat  d  its  cultivation.  Benaoin  was  fonneriy 
obtained  tdmost  exclusively  irom  Sumatra  from  the  Styrax  bewaokt. 


PopulatibH.— The  following  Uble 
population  of  the  several  political 
the  island  as  a  whole  (excluding 
the  Riouw-Lingga  residency)  ^— 


gives  the  area  and  estimated 

divisions  of  Sumatra  and  of 

the  small  part  bdoofing  to 


Division. 

Areainsq.  n. 

Population. 
1900. 

Sumatra,  West  Coast    .... 
Sumatra,  East  Coast    .    »     .     . 

Benkulen'                

Lampong  Districts  ..... 

Palembang 

Acbin  (At3c4») 

3i«649 

9.399 
ii.a84 
53.497 
ao.471 

i.527.t97 

A21M 

163,396 
I4«.4a6 
804,399 
110.804 

Toul 

161,61s 

3.168,81a 

Of  tke  UUl  p»pAtlo«.  ibool  gBoo  m  BmnpauN,  9J.000 
Ckiiai,  ajoo Anb*,  TOM  btacDcn  of  MhK  ulioDi,  uid  the  I 
utivt*.   In  19a)  (ii>  loUlpvpaUlkn  mi  giT«ai4,oi9,]o^ 

Tbt  Mtivdof  the  auudutdol  Sunuln  >n  ill  ol  llaliy  dock 
(iboM  «f  iha  with  bdBC  Ibe  nnt  hybrid),  bu  il  a  doubthil 
Uiili«tciUnlUaliiybMbcn»taarbed  pn-UaUy  Uood.    Tbe 
difooU  liAa  vuy  Id  Ungnft,  coMOBU  uid  dvilizatiaB. 
NonocflnieNagiiCiiIypehubecolmud.    ThBK.Bbiu(f.r.), 
1  Mvige  focot  pc^  <rf  the  lutfduMii,  woe  bcUeved  by  nras 
t»  be  Negrito  owiag  lo  the  Iritiled  dunetet  of  Ihdi  hur,  but 
ilipptuiceitunihutheyueMkUyu.    The nonh ol Siuutn 
h  occupied  by  the  Achinoe  (lee  Aemih),     South  a<  Achla  lod 
■at  oi  Lake  Tobi  ii  the  couiUiy  ol  the  Bitut  (« .1.)  or  BUlaki. 
In  the  hiU-cooDtry  Buth  of  the  like  in  two  Ivnn  tribes, 
Oiufriihi  iikd  OnnK-lubu,  pare  lavigei  of  wbom  pticlktUy 
DDlliiic  ii  kwxni,  tSliited  by  nraet  iiitboritiet  10  the  Bitlu. 
Ihi  thin  e*M  <if  thb  tetriiocy  m  occupied  by  ih*  Siaki,  md 
linlH  foutb  on  the  eiM  cout  ue  the  Jambli,  both  Mihyi. 
Abon  PidiDg  ve  the  eevenl  tribti  ol  Ibe  pratpennu  and  co 
jMniivdy  civilked  Meningkiboe  {q.v.).    The  Korinchli  1 
UDOf  the  mouDiiiiu  aouih  of  Pidtog,  lad  farther  south 
Ik  bonten  of  Pikmbaog  ud  BenkulcD  arc  the  Rcjaogcn 
pteuliar  tribe  vho  employ  a  ddtinclive  vtitten  cbatactrr  wh. 
Ikty  nu  wiih  1  krii  on  bimboo  or  kmtir.     The  iime  charec 
■I  employed  by  their  iramediite  rieigbbouri  to  the  south,  1 
Patuiaai,  who  bear  tracd  ot  Javanese  loBiieace-    !□  the  elre 
Kmth  are  the  Lampoa^  people,  who  claim  docent  from  the 
Henaogkabos,  but  have  alio  an  adoilxlure  of  Javuwae  biood. 
Tte  iobabituiti  of  Ilu  iilindi  WHt  of  Sumatra  are  oi  miied 
m^P.  ,SLmah]  it  peopled  partly  by  Acbinoe  and  partly  by 
Meun^bo  aetllen^    They  profoi  Uabommnlinisra  but  t 
pnctkally   lava^ea.     Niaa    (g^r.)    has  an    intemlinf   nati 
pciMdatioD,  apparently  of  pre- Malayan  origin;  and  the  Menta 
Miadl  (f.i.)  are  inhabited  by  1  race  generally  held  to  be 
Fuljniaian  settlement  which  has  escaped  fuuon  with  Malsyan 
nock.    As  regards  education  and  the  spread  of  Christianity 

iBong  the  natives,  the  west  cout  d' 

o(  Ibe  rest  of  the  idind.     Here  ibot 

Chtiitianlty  aod  there  are  about  joo  ichoois;  elsewhere  schools 

in  comparaUvely  few  and  the  adhesion  to  Christianity  very 

iligbL 

AimMiiniift  Efhiiiom  aitd  Tawm. — In  the  wot  coast  lindi 
Eivopfwi  inJurnce,  fertile  soil,  comparatively  nod  nndi,  igricuL- 
UER  timber,  and  coalfidds  have  ctwcd  popiiloui  settlementi  on 
ibtcoutat  Fading  (ihecapilalof  tbe  wtAcoin,  with  15.1J8  inhabi- 
iidti  in  1897,  of  whom  1640  wm  Europeam),  Priaman,  Naul. 
fya  Bu^  Sibofi.  Sinikel,  and  also  on  the  platesui  at  Fort  dr 
Keck.  Pnohonbo.  Ac.  In  tbe  ein  ooiit  lands  i(  ii  only  a(  the 
iBMIhi  of  riven — PikmbiBC  at  the  mouth  of  the  Motii  with  j]/»a 
ndHhiiuts.  and  Mtdan  in  Deli,  the  cesidence  of  the  bi^c'  '  " 
'vioiiUtvy  ofliciali  of  '*■ ' ' '""■"  "  ' """ 


SUMATRA 

I  mideiicy  of  a* 
iabwl,  bdac  itpin 


Rcted— that 


«  wbkh  it  MaiHls  bring 


b  cannHmly  oiled.  Fort  de  Kock,  Is  Ibe  capiUl 
bd 
Niu:  Ebtu  liluds 


est  beloni  tbe  lolkiwinc  Uudi:  Stmilu;  Banyal 
■II  limestDne  fmop,  well  sroodcd  and  ipaisdy  peonfed; 

Iilands  (Pulu  Hu,  Tana  Man,  Tiaa  tiak.  Ac.); 

■i  and  Pegeh  «  tfaHau  Islands.   Tbe  resdeoey  of  Bankukn 
...  ^.,_ ^  nj  y„  j,^  ,fc^  „^  „,^  ,,g„  rtie 


by  Ibe  British  East  India  Compiny  in  Sunutia.  Among  oih 
"Miiimhy  plicas  an  Mokko-Mokko,  with  the  old  BcitSli  fo 
Aiai:  Puw  SlMduB.  aad  Liis  (Laye).  the  forDcr  Kit  id  tl 


led  Inia  PUembsiH  by  ihf  I 

Pinly  so  All  ai  tolx  aBda  

-»t  pbca  are  Telofc  Betoi) 

(Mih  a  (ood       '      ~ 


e mUacy,  Hea«gaU  (iriiha (ood  tiul 
Tantenc  Kanag,  and  Kota  AguBi. 
idency  oT  Pllembaug  codakts  of  the  fa 

iwmaniiy.  Betmen  the  malBbnd  depndency'oTdH  RIduv^ 
Ungff  nMiKy  and  the  taidtmiy  vl  Palemhang  lia  JaraU.  an 
atewin  sahaaatft  of  which  «  ponkn  beloagi  to  lb*  nsideniy  of 
Pakmbang  as  a  notKIofate,  Ibe  lullan  hairing  In  kb  apilal  (also 
csDed  Jambi)  a  Dutch  "  eompunller,"  wlio  represeMi  the  nsidtnt 
of  FUembaagr  aaoAer  portieB  b  dained  by  a  qoia^ndepefident 
saltaa  who  ngia  In  the  intenor.  Of  this  Inierior  very  bilk  was 
knowB  until  tbe  icienii&c  eipedition  de^ahlied  by  the  DvtA 
Royil  Cc(«riphial  Society  tonrds  the  end  of  ibe  'seventies,  but 
in  1901  an  irmed  Duich  eiprdilBO,  necenililed  by  Inqent  di>- 
mrbanca,  pemtaled  right  into  the  jmiU  Unmbjid.  the  Cijo 
dmncu,  where  until  then  DO  European  had  ever  trod.  ThetoWBot 
Paleialuai  <si  kige  pliceon  the  riv«  Mud,  villi  30,000  nhibitanta 
(asop  CUwe),  eUeoBve  barnck^  Iwii^uls.  fc*  a  noaqBe  (xnoi, 
caaiidcied  the  6nm  m  the  Dutch  ladies,  and  a  tiaiEtioasI  tomb 
of  Alenndertbe  CnaL    The  nBdcncy  of  Rioiiw,  which  emtneea 

rendencKiol  EUembuig  to 

n  u  [lie  DHth.    Thb  b  the 
■  eiiber  Und  at  tbe  livcr 

as  formed  in  iSyj  of  the  territory 


periaan  ihc  nditet  end  best'develaiKd  distnctsof  northeni  Sumatn, 
namely,  DcK  (with  an  asslnant-RBdent),  Langkal,  Seidang,  Ac — 
diiiricu  liiile  known  in  iSjl.  but  by  tbe  banning  of  the  10th 

world.  Etelawan  b  the  harbour  to  [>eli.  hot  the  capital  b  Midan. 
where  Itie  aidun  and  tbe  Dutch  resident  reside.  Bebwan  is 
connected  w-^lh  Medan  by  a  railway,  constructed  belorc  iSqo  by  a 
private  company.  almoM  entirely  dependent  for  IIS  earnings  upoa 
the  nunKmui  tobaccD  pbnlatfon^  aeveral  of  wbich  befoiu  lo 
Biillsh  corpotiiiDns.  The  ptantation  bbourrn  an  almost  entir^ 
alien  coollu,  lai^y  Chlneie,  and  the  Mabya  an  compaiBtively  few 
in  number.  The  tabKxo  pbnEationsol  BiUiih  Not^  Bocaea  was 
oax\y  all  ilartnl  by  obnten  from  Deli. 

The  fovcnunent  of  Achin  («.«.)  occuptes  tbe  nottbem  part  of  the 
island  No  little  pngreii  hai  beta  raide  by  the  Dutch  even  in  tUa 
war.ridden  tctriloiT,  Then  b  a  nilitBy  In  the  Iowa  valley  of  the 
....:.  q: ■—  .1. -,  „ ,j^  ,^  oeWhourhood 


■pita!  of  a  sollaitsle  which  formerly 

A.I.;-  L..,  ^1^^  formed  a  political 

■  889,  when  an  anoed 

ol  the  still  oteusive 

'.  carried  on  mainly  with  tbe  ChioBC  al  Singapore  and 


Ikninm  to  tl 
1  ot  the  govei 

IVnang,  which  island  faces  Eii£ 
Fniaas  ani  Intfiufn.— Fonsti  aa 
much  larger  part  of  Sumitn  Ihid 


—[ports  friuq  aU  the  rcgeDciei  alilDe 
bamboo   frofan), "' 


■ePadaag 
iidatMul 

MaUbub  vt^,  ...W.U.,, ... . 

tbe  Ombilin  River;  the  Qmbilin  Md  w 

Hticc  by  D.  D.  Veth  of  tbe  1877-79  «)> r 

if  this  field  incnued  from  i7u  tons  la  I8«J  to  78,100  m^...  u„« 
B  tS«.  The]iio£tonthewDriung,whichi(caiTiedanbytheslat^ 
s  slight.  Lignite  of  emd  rjuiGty  b  found  In  severs!  loealitb^ 
rhe  fvodDcctand  petiweum  begao  to  be  strongly  devdopcd  towards 
.he  dose  of  the  loth  cemuty;  on  the  Lepan  River  la  Lapgkat 
t  oouiUed  from  5fi>38o  galkini  in  1S9I  to  30,141,000  gatlorjs  la 
J399.  Moarm  Enim  in  Palembaitt  also  fcoduca  petioleUiiL  Ptrtak, 
fot^ncfly  a  rrfbuiaiy  state  of  Acbio  iiM  now  a  polEtt^  dividoB  or 
'  -  *  "  bas  btcsme  one  of  Ibe  dilet  ceaties  of  th* 

iviyed  In  pipes  to  a™  Bay, 


nWiuBy.   tWct 
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oa  tU  «fuBt  coMt.  aod  icfined  in  the  nbad  «f  ^cmbaMi.  Anenic. 
aaltpNctre,  alum,  naphtha  and  8ulph«ir  may  be  ooUected  in  the  vokanie 
<li»trict«.    A  •ystematic  niinefaiocical  Mirvey  has  been  underuken 
in  central  Sumatra. 

Roadt  and  Raiiways, — In  the  west,  with  its  kmg  line  of  coast  and 
numerous  valleys,  the  transport  of  coffee  has  induced  the  construc- 
tion of  very  good  roads  as  far  as  the  Lake  of  Toba,  owing  to  the 
want  of  navigable  rivers.  There  is  a  railway  connecting  not  only 
the  coalfieMs  of  the  OmbUin  valky  with  Padaag,  but  also  the 
Ombilin  river  and  the  Lake  of  Singkara  with  the  most  productive 
and  densely  populated  plateaus  and  valley,  north  ana  south  of 
the  line  of  the  volcanoes  Singalang,  Merapi  and  SagOk  A  second 
railway  in  the  distria  of  Deli  connects  the  inland  plantations  with 
the  coast ;  and  there  is  another,  as  already  indicated,  m  the  lower 
Achin  valley.  Good  roads  traverse  the  broad  plains  of  Benkulen, 
E^embang  and  the  Lampong  districts. 

Histcry. — As  far  as  is  known,  Sumatran  dvilizativin  and  culture 
are  of  Hindu  origin;  and  it  is  not  improbable  that  the  island 
was  the  first  of  all  the  archipelago  to  receive  the  Indian  immi- 
grants who  played  so  important  a  part  in  the  history  of  the 
region.  Certain  inscriptions  discovered  in  the  Padang  high- 
lands seem  to  certify  the  existence  in  the  7  th  century  of  a  power- 
ful Hindu  kingdom  in  Tanah  Datar,  not  far  from  the  site  of 
the  later  capital  of  Mcnangkabo.  In  these  inscriptions  Sumatra 
is  called  the  "  first  Java."  The  traces  of  Hindu  influence  still 
to  be  found  in  the  island  are  extremely  numerous,  though  far* 
from  being  so  important  as  those  of  Java.  There  are  ruins  of 
Hindu  temples  at  Butar  in  Deli,  near  Pcrtibi,  on  the  Panbi 
river  at  Jambi,  in  the  interior  of  Palembang  above  Lahat,  and 
in  numerous  other  localities.  One  of  the  principal  Hindu  ruins 
is  at  Muara  Takus  on  the  Kampar  river.  The  buildings  (includ- 
ing a  stupa  40  ft.  high)  may  pos^bly  date  from  the  nth  century. 
At  Pagar  Rujung  are  several  stones  with  inscriptions  in  Sanskrit 
and  Menangkabo  Malay.  Sanskrit  words  occur  in  the  various 
languages  spoken  in  the  island;  and  the  Picus  rdigiosa,  the  sacred 
tree  of  the  Hindu,  is  also  the  sacred  tree  of  the  Batias.  At  a 
later  period  the  Hindu  influence  in  Sumatra  was  strengthened 
by  an  influx  of  Hindus  from  Java,  who  settled  in  Palembang, 
Jambi  and  Indragiri,  but  their  attachment  to  Sivaism  prevented 
them  from  coalescing  with  their  Buddhist  brethren  in  the  north. 
In  the  i3lh  cenluiy  Mahommedanism  began  to  make  itself  felt, 
and  in  course  of  time  took  a  firm  bold  upon  some  of  the  most 
important  states.  In  Menangkabo,  for  instance,  the  Arabic 
alphabet  displaced  the  Kavi  (ancient  Javanese)  character 
previously  employed.  Native  chronicles  derive  the  Menangkabo 
princes  from  Alexander  the  Great;  and  the  Achincse  dynasty 
boasts  its  origin  from  a  missionary  of  Islam.  The  town  of 
Samudera  was  at  that  period  the  scat  of  an  important  principality 
in  the  north  of  the  island,  whose  current  name  is  probably  a 
corruption  of  this  word.  There  is  a  village  called  Samudra 
near  Pasei  which  possibly  indicates  the  site. 

Sumatra  first  became  known  to  Europeans  through  the 
Portuguese,  Diogo  Lopes  de  Sequcira,ini5o8.  The  Portuguese 
were  the  first  to  estabb'sh  trading  posts  on  the  island,  but  at 
the  end  of  the  century  they  were  driven  out  by  the  Dutch.  At 
this  time  the  most  powerful  native  state  in  the  island  was  Achin 
iq.v.).  Elsewhere  Dutch  sovereignty  was  gradually  extended— in 
1664  over  Indrapura;  in  1666  over  Padang,  until  by  1803  it 
was  established  over  much  of  the  southern  part  of  the  eastern 
lands,  including  Palembang.  Meanwhile,  in  1685  the  British 
had  acquired  a  footing  in  Benkulen,  and  between  them  and  the 
Dutch  there  was  always  much  jealousy  and  friction  until  in 
r824  a  treaty  was  made  under  which  the  British  vacated  Sumatra 
in  favour  of  the  Dutch,  who  reciprocated  by  giving  up  Malacca. 
In  May  1825  Benkulen  was  taken  over  from  the  British.  In 
the  second  half  of  the  19th  century  the  Dutch  found  a  wccession 
of  armed  expeditions  necessary  to  consolidate  their  power. 
Thus  in  185 1  a  revolt  was  suppressed  in  Palembang,  and  an 
expedition  was  sent  to  the  Lampong  districts.  In  1853  Raja 
Tiang  Alam,  ringleader  of  the  revest  in  Palembang,  surrendered. 
In  1858  an  expedition  was  sent  against  Jambi;  the  sultan  was 
dethroned  ana  a  treaty  made  with  his  successor.  In  i860 
Rojang  was  added  to  the  Palembang  residency.  In  1863  there 
was  an  expedition  against  Nias,  and  in  1865  another  against 
Aatluui  aad  Sordang  (east  ooast).    In  1873  wax  was  dedamd 


againsi  Adun.  In  1S76  tfaeie  tns  an  MiMdMMi  i^alnit  KoU 
Juun  (cast  coast)  and  the  emancipaiioo  of  slaves  waa  eanried 
out  on  the  west  coast.  -In  1878  Benkulen  was  made  a  tesidency, 
and  the  dvil  admufistration  of  Adun  and  dependeociea  was 
entrusted  to  a  governor.  From  1883  to  1894  the  government, 
with  the  hdp  of  missionaries,  extended  its  atttbority  over  the 
souih.«a6t  and  south-uiest  of  the  island,  and  also  over  fame  ol 
the  lands  to  the  east  auad  north  of  Toba  lake,  including  the 
districts  of  Toba,  Silindong  and  Tanah  Jawn,  and  in  1895  over 
the  southern  part  of  the  peninsula  of  Samoair  in  Toba  lake. 
Its  iunsdicti6n  was  also  extended  over  Tandang,  till  then  the 
northern  fronUer  of  the  Dutch  east  coast  of  Sumatra.  By 
military  expeditions  (1890^5)  the  Dutch  influence  on  the 
Batang  Haii,  or  Upper  Jambi,  was  increased;  as  also  in  1899  in 
the  Lima  Kotas*  in  central  Sumatra,  induded  within  the  tenittny 
of  SiaJu  The  war  in  Achin  did  not  materially  retard  the  develop* 
mcnt  of  Sumatra,  and  although  the  iituhir  sultan  of  Achin 
continued  a  desultory  guerrilla  warfare  against  the  Dutdi  in 
the  mountainous  woodlands  of  the  interior,  the  almost  inacccs- 
sible  Pasd  country,  really  active  warfare  has  long  ceased.  All 
along  the  main  coasts  of  the  former  sultanate  of  Achin  military 
posts  have  been  established  and  military  roads  constructed; 
even  in  Pedir,  on  the  notth  coast,  until  1899  the  moat  activdy 
turbulent  centre  of  resistance  <^  the  sultan's  party,  and  still 
later  only  padfied  in  parts,  Dutch  engineers  were  able  to  bulla 
a  highway  to  connect  the  west  with  the  east  coast,  and  other 
works  have  been  successfully  carried  out.  Practically  the  w^ole 
of  the  ishuid  is  now  more  or  kas  explored  and  under  control. 

The  literature  dealing  with  Sumatra  Is  very  exten^ve.  Of  the 
older  works  the  best  known  is  W.  Marsden,  Htstory  »f  Sumatra 
(London,  18x1).  A  full  list  of  other  older  authorities  will  be  found 
in  P.  J.  Veth's  Aardrijkskundtg  Woordenboek  van  Nederl.  Ind^ 
(1869).  Among  later  works  one  of  great  importance  is  Biidden- 
Smmaira;  Reizen  en  Ondenoekinnen  der  Sumatra  Expedtlie,  iSyy^ 
1879  (Leiden,  1881,  sqq.).  edited  by  P.  J.  Veth.  See  alao  Brau  de 
Saint.  Pol  Lias,  JU  de  Sumatra  (Paris,  i88a);  &  B.  Kielstra.  Beschrij' 
ving  van  der  Atjeh  Oorlog  (1885-1886),  and  Sumatras  West-Kust  van 
1819-1835,"  in  Bijd.  tot  Land',6fc.,  Kunde  (1887);  on  the  history  of 
Palemtang,  west  coast  and  the  war  in  Achin,  in  Induck  mi/iteir 
T\jdschrift  (1886-1889);  Ttidsckr.  boL  Cen.  (1887-1892).  For  topo- 
graphy and  geology,  see  K.  Fcnncma.  "  Topog^phische  en  geolo- 
gische  Bcschnjving  van  het  Noordcliik  sedecfte  . .  ,  Westkust,  «c.,*' 
Jaarb.  v.  het  Mijnvesen  (1887);  R.  D.  M.  V'crbeek,  Topographtscke 
en  gealogische  Beschrihing  van  een  Deel  van  Sumatra's  Westkusi, 
with  atlas  (Batavia,  1883);  similar  work  dealing  with  south  Sumatra, 
Jaarb.  9.  ket  Mijmwezen  (1881).  and  SuppUment  (1887).  W.  Vols. 
"  Bdtrage  xur  geologischen  Kenntnias  von  Nord-Sumatra,"  Zeitsehr. 
deutsck.  pol,  CeseU.  (1899),  vol.  IL;  H.  BQcking,  "  Zvr  Geologie 
von  Nord-  und  Oat-Sumatra,"  Samml.  §eol.  ReUhs-Mus.  let  series.  -viA. 
viii.,  with  map  and  five  plates  (Lddcn,  1904);  D.  J.  Erb.  "  BeitrAge 
zur  Geologie  und  Morphologie  der  stidlichen  West-KCLste  von 
Sumatra,"  Z.  Ges.  E.  Berlin  (1905);  J.  F.  Hoekstrai  Die  Oro-  und 
Hydrograpkte  Sunutras  (Groninja 
Dwars  door  Sumatra^  Tockt  van  r 
A.  Maas,  Quer  durch  Sumatra  (Berlin, 

J&eerieben  auf  Sumatra  (beriiru  190^^) ;  B.'Hagen, "  Die  Gajo-L&nder,'' 
Jahresb.  Frankfurter  V.o.,  Ixvi.,  Ixvii.  (1901-1903) ;  Climate:  J.  P.  van 
der  Stok,  Regenwaamemiuaen  and  Atlas  of  Wind  and  Weather 
(Batavia,  1897).  Consult  further  Tijd.  Aardr,  Cen,.  Tijd.  Batav. 
Gem^  Jaarb.  van  het  Mijnvezen,  and  KoloniaU  Yerdagcn,  pasMm. 
(See  also  Malay  Archifelaco.) 

SmtBA  (TjENDANA,  or  Sandalwood),  one  of  the  Lesser  Sundn 
Tslands  in  the  Dutch  East  Indies,  lying  south  of  Flores,  from 
which  it  is  separated  by  Sumba  strait,  about  10^  S.,  120*  £ 
It  has  an  area  of  about  4600  aq.  m.,  consists  of  a  plateau  with 
an  extreme  elevation  of  about  3300  ft.,  and  appears  to  be 
composed  mainly  of  sedimentary  rocks.  It  has  a  large  Malay 
population  (estimated  at  200,000).  Some  trade  is  carried  on 
in  cotton,  ponies,  edible  birds'  nests,  tortoiseshdl,  8ic,  mainly 
by  'Bugis  and  Arabs,  the  chief  centre  for  which  is  Waingapu  or 
Nangamessi  on  the  north-east  coast.  Sumba  is  induded  in 
the  Dutch  residency  of  Timor,  together  with  the  lesser  island 
of  Savo,  to  the  east.  From  this  last  island  the  sea  is  endosed 
by  Timor,  Sumba  and  the  islands  between  them,  and  FloiW 
apd  the  chain  of  islands  east  of  it  is  called  the  Savu  Sea. 

*  *'  Kota  "  means  settlement  or  township,  and  a  jgraat  many 
districts  have  been  named  from  the  number  6i  loocns  tacy  contain; 
e.g.  the  Vll.  Kotas,  the  VIII.  Kotaa,  Ac 


SUMBAWA— SUMER  AND  SUMERIAN 


75 


fMMWA  CDutcli  Sotmhawa),  one  of  the  thtle  Sunda  kUnds 
In  the  Dutch  East  Indies,  east  of  Lombok,  from  which  it  is 
separated  by  the  narrow  Alas  Strait.  It  has  an  area  of  4300 
sq.  m.,  or,  including  thcf  neighbouring  islands,  5240  sq.  m.  The 
deep  bay  of  Sal£  or  Sumbawa  on  the  north  divides  the  island 
into  two  peninsulas,  and  the  isthmus  is  further  reduced  by  the 
narrower  Bay  of  ChempI  on  the  south.  The  eastern  peninsula 
is  deeply  indented  on  the  north  by  the  Bay  of  BIma.  Four 
mountain  chains  cross  the  island  in  a  west  to  east  direction. 
The  northern,  as  In  Bali  and  Lombok,  is  of  volcanic  origin. 
Tambora,  forming  a  minor  peninsula  east  of  Sumbawa  Bay, 
is  said  to  have  lost  a  third  of  its  elevation  in  the  eruption  of 
18x5,  but  is  still  9055  ft.  hi|^.  In  the  southern  chain  is  found 
a  limestone  formation  analogous  to  that  in  Bali,  Lombok  and 
Java.  Between  these  two  chains  are  round  hills  consisting  of 
lavas  or  sometimes  of  volcanic  tuffs,  covered  with  the  long  silvery 
grass  which  also  clothes  vast  prairies  in  Java  and  Sumatra. 
There  are  no  navigable  streams.  The  climate  and  productions 
are  not  unlike  those  of  Java,  though  the  rains  are  heavier,  the 
drought  more  severe,  and  the  fertility  less.  Sulphur,  arsenic, 
asphalt  and  petroleum  exist.  The  natives  live  solely  by  agri- 
culture. But  out  of  a  total  population  of  about  75,000  there 
are  ix,ooo  forcfgncis,  living  mostly  by  trade  and  navigation. 
The  natives  consist  of  Sumbawans  proper,  a  people  of  Malayan 
stock;  of  Boginese  and  Macassar  immigrants,  and  of  wild  tribes 
of  the  mountains  of  whom  nothing  is  known  Mahommedanism 
prcvaib  throu^oot  the  island,  except  among  the  mountain 
tribes. 

PoUticalty  Sumbawa,  with  its  four  independent  states,  belong 
to  the  confederated  states  of  the  government  of  Celebes  and  its 
dependendes.  a  sittiatioa  to  be  explained  by  the  fact  of  the  old 
sttpfeinaey  01  the  Maeawumi  over  Sumlnwa,  Fkites  and  Sumba. 
The  iodapeadent  states  are  Sumbawa  proper,  Dompo,  Sangar  and 
Bima.  Two  other  states  on  the  northern  cvtreroity  of  the  island 
were  so  fiir  devastated  by  the  Tambora  eruption  of  1815  that  their 
territory,  after  lying  for  long  uninhabited,  was  in  1866  divided 
beiween.  Doiapo  and  Sati^.  Sumbawa  proper  ocsapies  the 
wtftem  peniwHite.  Tlie  residence  oC  the  sultan  is  Sumbawa  on  the 
north  coast.  It  is  surrounded  with  a  palisade  and  ditches.  The 
inhabitants  of  this  state  employ  sometimes  the  Malay  and  sometimes 
the  Macassar  character  in  wnring.  A  considerable  trade  is  carried 
on  in  the  export  of  horses,  buffaloes*  goats,  dinding  (dried  flesh), 
skins,  birds'  nests,  wax,  rioSi  katvang,  sappaawood.  &C;  Surabawn 
entered  into  treatv  relattoos  with  the  Dutch  East  India  Company 
in  1674.  I>ompo  is  the  western  half  of  the  eastern  peninsula.  The 
capital  of  the  state.  Dompo,  lies  in  the  heart  of  the  country,  on  a 
stream  that  falls  into  Chempi  Bay.  Bada,  the  sultan's  residence, 
is^^artber  west.  Sangar  occupies  the  north-western  prootiontory 
oif  the  island,  and  Bima  the  extreme  cast.  Bima  or  Bodjo.  the  chief 
town  of  the  latter  state,  lies  on  the  east  side  of  the  Bay  of  Bima;  it 
has  a  ttone-walled  palace  and  a  mosque,  as  well  as  a  Dutch  fort. 

See  Zolllnffer.  "Soembawa,"  in  Vtrkandtlinten  van  kft  Batm. 
Cen^oiuka^  xxiii.:  Ligtvoet*  "  Anteekeningen  betreffcnde  dea 
economischen  Toesund  en  de  Ethnographic  van  Socrobawa,"  in 
Tijdsckr.  Bel,  Cen.  xxiit. 

SmiBUU  or  SuMBAi,  also  called  Musk  Root,  a  drag  occasion' 
ally  employed  in  European  medical  practice.  It  consists  of 
the  root  of  Ftrula  sumbtd,  Hook.,  a  tall  Umbelliferous  plant 
found  in  the  north  of  Bokhara,  ita  range  apparently 
exiendiag  beyond  the  Amur.  It  was  Brst  brought  to  Russia 
in  1835  as  a  substitute  for  musk,  and  In  1867  was  introduced 
into  the  British  pharmacopoeia.  The  root  as  found  in  com- 
merce consists  of  transverse  sections  an  inch  or  more  in 
thickness  and  from  i  to  3  or  more  inches  in  diameter.  It  has 
a  dark  thin  papery  bark,  a  spongy  texture,  and  the  cut  surface 
fe  marbled  with  whiu  and  blackish  or  pak  brown;  it  has  a 
■uisky  odour  and  a  bitter  aromatic  taste.  The  action  and 
uses  ol  tbedrug  are  the  same  as  those  of  asafetida  (qv)  It 
owes  ita  miedkiaal  properties  to  a  resin  and  an  essential  oil. 
Of  the  former  it  coauins  about  9%  and  of  the  latter  |  %. 
The  rasin  is  soluble  in  ether  and  has  a  musky  smell,  which  is 
not  fully  developed  until  a^er  contact  with  water. 

Uader  the  name  of  East  Indten  aumbul.  the  root  of  Doftma 
mmmtmhem^  Doil..  has  oecasipnally  been  offered  in  English  oom« 
merce.  It  is  of  a  browner  hue.  has  the  taste  of  ammontacum,  and 
giwes  a  atlek  darker  tiactnre  than  the  genuine  drug;  it  is  thus 
easily  detected.    The  name  "  sumbal  "  (a  word  of  AmUc  oiigiat 


signifying  a  spike  or  ear)  Is  applied  to  several  fragrant  roots  In  the 
East,  the  principal  being  MinfMiadkys  jalamanH^  D.C.  (see  Smkb- 
maed).  West  Airicao  sombul  ia  the  root  oC  a  species  ol  Cypenu. 

BUHBR  and  SUHBRIAN.  The  Babylonian  name  Shumer 
was  used  in  the  cuneiform  inscriptions  together  with  Akkad, 
vi2.  mat  Skumeri  %  Akkadl^  **  land  of  S.  and  A./'  to  denote 
Babylonia  in  general  (see  Akkad).  In  the  non-Semitic  ideo- 
graphic documents  the  equivalent  for  Shtimer  is  Kingi,  which 
seems  to  be  a  combination  of  *»»,  "  land  "  +  g»,  "  reed," 
i^.  *'  land  of  reeds,"  and  appropriate  designation  for  Babylonia, 
which  is  essentially  a  dbtrict  of  reedy  marshes  formed  by  the 
Tigris  and  Euphrates.  It  was  formerly  thought  that  Shumer 
was  employed  especially  to  denote  the  south  of  Babylonia, 
while  Akkad  was  used  only  of  the  north,  but  this  view  is  no 
longer  regarded  as  tenable.  It  is  more  probable  that  the  expres- 
sion Shumer  designated  the  whole  of  Babylonia  in  much  the 
same  manner  as  did  Akkad,  and  that  the  two  wordbt  "  Shumer 
and  Akkad  "  were  used  together  as  a  comprehensive  term. 
That  Shumer  actually  did  mean  all  Babylonia  appears  evident 
from  the  biblical  use  of  Shinar*  Shumer  to  describe  the  district 
w*hich  contained  the  four  chief  Babylonian  cities,  viz.  Babel, 
Erech,  Accad  and  Calneh  (Gen.  x.  10),  which,  according  to  the 
Old  Testament  account,  constituted  the  beginnings  of  Nimrod^ 
kingdom.  The  Identity  of  Shhiar  and  Shumer  is  also  demons 
strated  by  the  Septuagint  rendering  of  Shinar  in  Isaiadi  xl.  ix  by 
"  Babylonia.*'  In  short,  there  can  be  no  doubt  that  the  bibh'cd 
name  Shinar  was  practically  equivalent  to  the  iruU  Skvmm  u 
/I Hail «> non-Semitic  Khtg^Uriol  the  Babylonian  inscriptions. 
Furthermore,  the  fact  that  the  Syriac  ^M'of*' Shinar  was 
later  used  to  denote  the  region  about  Bagdad  (northern  Baby- 
lonia) does  not  necessarily  prove  that  Shinar-Shumer  meant 
only  northern  Babylonia,  because,  when  the  term  Sen'ar  was 
applied  to  the  Bagdad  district  the  great  southern  Babylonian 
civOization  had  long  been  forgotten  and  "  Babylonhi "  reaDy 
meant  only  what  we  now  know  as  northern  Babylonia. 

The  actual  meaning  of  the  word  Shumer  is  uncertain.  Dr 
T.  G.  Pinches  has  pointed  out*  that  Shumer  may  be  a  dialectic 
fotm  of  an  as  yet  unestablished  non-Semitic  form,  Shenger, 
just  as  the  non-Semitic  word  dimmer^  "  god,"  is  equivalent  to 
another  form,  dingir.  Others  have  seen  in  the  ancient  Bsby- 
Ionian  place-name  Gir-sn  an  inversion  of  Su-gir^Su-ii^ir, 
which  has  also  been  identified  with  Shumer.  In  this  connexion 
Hommel's  theory*  should  be  mentioned,  that  the  word  Shumer 
was  a  later  palatalizatkin  of  Ki-imgir^  "  land  of  Imgir  "•"■•SAf- 
imgir,  subsequently  Shingi  with  palatalized  k^sh.  and  elision 
of  the  final  r.  The  form  imgir  (imgur),  however,  as  a  place-name 
for  Babylonia  is  uncertain.  All  that  can  be  said  at  present  about 
this  difficult  etymology  is  that  in  the  non-Semitic  Babylonian 
the  medial  m  represented  quite  evidently  an  indeterminate  nasal 
which  could  also  be  indicated  by  the  combination  Q.  Hence 
we  find  Shumer,  probably  pronounced  Shtwer,  with  a  sound 
similar  to  that  heard  to-day  in  the  Scottish  Gaelic  word  hmli, 
"  hand  ";  viz.  a  sort  of  nasalized  w.  This  gave  rise  to  the  later 
inaccurate  foims:  Greek,  Senaar;  Syriac,  Sen*eri  and  biblical 
Hebrew,  Shinar  ""^ftiQar. 

The  so-called  **  Sumerian  prdblem,'*  which  has  perpfexed 
Assjrriologists  for  many  years,  may  be  briefly  stated  as  foUow-s. 
In  a  great  number  of  Babylonian  inscriptions  an  idiom  has  kmg 
been  recognized  which  is  cleariy  not  ordinary  Semitic  in  character. 
This  non-Semitic  system,  which  is  found,  in  many  instances, 
on  alternate  lines  with  a  regular  Semitic  translation,  in  other 
cases  in  opposite  columns  to  a  Semitic  rendering,  and  again 
without  any  Semitic  equivalent  at  all.  has  been  held  by  one 
school,  founded  and  still  vigorously  defended  by  thedistinguisbed 
French  Assyriologisi,  Joseph  Hal^vy,  to  be  nothhig  more  iImm 
a  priestly  system  of  cryptography  based,  of  course,  on  the  then 
current  Semitic  speech.  This  cryptography,  according  to  some 
of  the  Hal^vyans.  was  read  aloud  in  Semitic,  but.  according  to 
other  expositors,  the  system  was  read  as  an  '*  ideophonic," 
secret,  and  purely  artificial  language. 

The    opposing   school    (the   Sumerists)    insists   that   these 


>  Hasttags's  Via,  BitU,  iv.  S09. 
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non-Semitic  documeaU  were  evidently  in  an  Agghitinative 
language,  naturally  not  uninfluenced  by  Semitic  dements,  but 
none  the  leia  e»entially  non-Sendtic  in  origin  and  fundamental 
charactei.  Schcdan  of  this  dpinion  believe  that  this  language, 
which  has  been  arbitrarily  called  "  Akkadian  "  in  Engkmd  and 
"  Sumerian  "  on  the  £un^>ean  continent  and  in  Amoica,  was 
primitively  the  speech  of  the  pre-Semitic  inhabitants  of  the 
Euphratean  rqpon  who  were  conquered  by  the  invading  Semites. 
These  invaders,  according  to  this  latter  view,  adopted  the  religion 
and  culture  of  the  conquered  Sumerians;  and,  consequottly, 
tj&e  Sumerian  idiom  at  a  comparatively  early  date  began  to 
be  used  exclusively  in  the  Semitic  templn  as  the  written  vehicles 
of  religious  thought  in  much  the  same  way  as  was  the  medieval 
Latin  of  the  Roman-  Chutch.  The  solution  of  this  pzoblem  is 
of  vital  importance  in  connexion  with  the  early-  history  of 
man's  development  in  the  Babylonian  region. 

The  study  of  the  Sumerian  vocabulary  falls  logically  into  three 
divisions.  These  are  (i)  the  origin  of  the  cuneiform  signs, 
(a)  the  etymology  of  the  phonetic  values,  and  (3)  the  elucidation 
of  the  many  and  varied  primitive  sign-meanings. 

Previous  to  Professor  Friedrich  Delitzsch's  masterly  work  on 
the  origin  of  the  most  ancient  Babylonian  system  ol  writing,' 
DO  one  had  correctly  understood  the  facts  r^arding  the  be- 
^upmings  of  the  cuneiform  system,  which  is  now  generally  recog- 
u'zed  as  having  been  originally  a  pure  picture  writing  which 
later  developed  into  a  conventionalized  ideographic  and  syllabic 
sign-list.  In  order  to  comprehend  the  mysteries  of  the  Sumerian 
problem  a  thorough  examination  of  the  beginning  of  every  one 
of  ihese  signs  is,  of  course,  imperative,  but  it  is  equally  necessary 
that  every  phonetic  Sumerian  value  and  word-oombiaation 
be  also  studied,  both  in  connexion  with  the  equivalent  signs  and 
with  other  allied  phonetic  values.  This  etymoio^cal  study 
of  Sumerian  is  attended  with  incalculable  difficulties,  because 
nearly  all  the  Sumerian  texts  which  we  possess  are  written  in 
an  idiom  which  is  quite  evidently  under  the  influence  of  Semitic. 
With  the  exception  of  some  very  ancient  texts,  the  Sumerian 
literature,  consisting  largely  of  religious  material  such  as  hymns 
and  incantations,  shows  a  number  of  Semitic  loanwords  and 
grammatical  Semitisms,  and  in  many  cases,  although  not  always, 
is  quite  patently  a  translation  of  Semitic  ideas  by  Semitic  priests 
into  the  formal  religious  Sumerian  languagei  Professor  Paul 
Haupt  may  be  termed  the  father  of  Sumerian  etymology,  as 
he  was  reaJly  the  first  to  i^ace  this  study  on  a  scientific  basis 
in  his  Sutnerian  Family  Laws  and  Akkadian  and  Sumerian 
Cuneiform  Texts.*  It  is  significant  that  all  phonetic  and  gram- 
matiod  work  in  Sumerian  tends  to  confirm  nearly  every  one 
of  Haupt's  views.  Professors  Peter  Jensen  and  Zimmem  have 
also  done  excellent  work  in  the  same  field  and,  together  with 
Haupt,  have  established  the  correct  method  of  investigating 
the  Sumerian  vocables,  which  shotdd  be  studied  only  in  relation 
to  the  Sumerian  h'temture.  Sumerian^  words  should  by  no  means 
be  compared  with  words  in  the  idioms  of  more  recent  peoples, 
such  as  Turkish,  in  spite  of  many  tempting  resemblances.* 
Until  further  light  has  been  thrown  on  the  nature  of  Sumerian, 
this  lanj^age  should  be  regarded  as^  standing  quite  alone,  a 
prehistoric  philological  remnant,  and  its  etymology  should  be 
studied  only  with  reference  to  the  Sumerian  inscriptions  them- 
selves. On  the  other  hand,  grammatical  and  constructional 
examples  may  be  dted  from  other  more  modem  agglutinative 
idioms,  in  order  to  establish  the  truly  linguistic  character  of 
the  Sumerian  peculiarities  and  to  disprove  the  Halfvyan 
contentions  that  Sumerian  is  really  not  a  language  at  all.* 

It  is  not  surprising  that  Hal£vy's  view  as  to  the  cryptographic 
nature  of  Sumerian  should  have  arisen.  'In  fact,  the  first 
imiHression  given  by  the  bewildering  labyrinth  of  the  Sumerian 

^  Die  Entstehungdes  dUesien  Sckriftsystenu  oder  der  Vrspnmg  der 
KtQschriftteicken  (Leipzig,  1897). 

'  Die  sumerischen  Famuienteseiu  (1879).  Die  akkadische  Spracie 
(Beriin.  1883).  Akkadische  und  sumenuhe  KeasehnfUexte  (Uipzic. 
1681).    See  especially  hb  Sumerian  grammar  hi  this  latter  work, 

pp.  L13-I47' 

'  CT  A.  H.  Sayce's  interesting  article  in  Philological  Society 
(1^7-1878),  op.  i-ao. 

*  Prince,  MaleriaU/or  a  Sumerian  Leuievn,  pp.  1%,  si. 


word-list  is  the  conclusion  that  such  a  vocabulaiy  could  never 
have  arisen  in  a  regularly  developed  language.  For  example 
anyone  studying  Brflnnow'sIrU/*  will  find  the  same  sign  denot- 
ing pages  of  meanings,  many  of  which  have  apparently  no  con- 
nexion with  any  other  meaning  belonpng  to  the  sign  in  question. 
A  great  multiplicity  of  meanings  is  also  attributed,  apparently 
quite  arbitrarily,  to  the  same  sign,  sound-value  or  word.  In 
these  instances,  however,  we  can  explain  the  difficulty  away 
by  applying  that  great  fundamental  principle  fdlowed  by  ths 
Semitic  priests  and  scribes  who  played  with  and  on  the  Sumerian 
idiom,  and  in  the  course  of  many  centuries  turned  what  waa 
oripnally  an  agglutinative  language  into  what  has  almost 
justified  Hal6vy  and  his  followers  in  calling  Sumerian  a  crypto- 
graphy. This  prindpb  is  that  of  populsj  etymology,  i.e.  of 
sound-asspdation  and  idea-association  which  has  brought 
together  in  the  word-lists  many  apparently  quite  distinct 
meanings,  probably  primarily  for  purposes  of  mnemonic  aid. 
The  present  writer  in  his  Materials  jor  a  Sumerian  Lexicon  has 
mentioned  this  ruling  phenomenon  a^n  and  again.  A  very 
few  examples,  however,  will  sufiice  here.  Thus  the  word 
Of B the  sign  'RAH^rdmu,  "love"  (proper  meaning)  is 
assodated  with  ramdmu,  "  to  roar,"  for  phonetic  reasons  only. 
The  word  «>-  the  ugn  A*  "water"  (original  meaning)  can 
indicate  anything  whatever  connected  with  the  idea  moiisture. 
Thus,  a*-"  water,  moisture,  weep,  tears,  inundate,  irrigate,"  &c. 
The  word  a  can  also  mean  "  shining,  glistening,"  an  idea 
evidently  developed  from  the  shining  rippling  of  water.  Note  that 
in  Turkish  su  means  both  "  water  "  and  "  the  lustre  of  a  jewel,*' 
while  in  En^sh  we  speak  of  "  gems  of  the  first  water."  Hie 
combination  a-md-tUf  literally  "  water  enter  ship,*'  means  oM^^ 
"  dduge,"  ordinarily,  but  in  one  passage  o-Md-tw  is  made  the 
equivident  of  skabAbUt  "  flame,"  a  pure  pun  on  aM6i», "  dduge." 
Examples  of  this,  the  leading  principle  which  was  followed  by 
the  framers  of  the  Sumerian  system,  might  be  dted  almost 
ad  infinitum. 

Facts  of  this  character  taken  by  themsdves  would  perhaps 
be  suffident  to  convince  most  philologists  that  in  Sumerian  we 
have  an  arbitrarily  compounded  cryptography  just  as  Hal£vy 
bdieves,  but  these  facts  cannot  be  taken  by  themsdves,  as  the 
evidences  of  the  purely  linguistic  basis  of  Sumerian  are  stronger 
than  these  apparent  proofs  of  its  artifidal  character. 

Briefly  considered  there  are  six  most  striking  proofs  that  the 
Sumerian  was  based  on  a  primitive  agglutinative  language^ 
These  may  be  tabulated  concisdy  as  foUowscT- 

I.  Sumerian  presents  a  significant  list  of  internal  pfaonetio 
variations  which  would  not  have  been  possible  in  an  arbitrarily 
invented  language.  Thus,  taking  the  vowds  alone;  c-sa  by 
the  prindple  of  umlaut.  Hence,  we  find  the  words  ga  and  ge^ 
a  and  e  for  the  same  idea  respectivdy.  The  vowd  i  could 
become  e  as  de*»dif  &c.  (Consonantal  variation  is  most 
common.  Thus,  b^m,  as  barun^marun.  Compare  the 
modem  Arabic  pronundation  Madhek  for  Baalbek.  Perhaps 
the  most  interesting  of  these  consonantal  Interchanges  is  that 
occurring  between  n  and  the  sibilants  ik  and  s;  nert^sheri 
luiBSa,  which  by  some  scholars  has  been  dedattd  to  be  pho- 
netically impossible,  but  its  existence  is  well  establiisbcd  between 
the  modem  (Hiinese  coUoquial  idioms.  For  example,  Pekingese 
sAm,  Hakka  nytn,  Fuchow  n9n%t  NiniQK)  thing  and  nying^ 
W5nchow  tang  and  nang  all.  """  man."  This  demonstTBtes 
beyond  a  doubt  the  possibility  of  a  strongly  Qshitalfzed  n 
becoming  a  palatal  sibilant  or  vice  versa,  between  which 
utterances  there  is  but  a  very  dight  tongue  movement. 

The  discussion  of  these  phenomena  brings  us  to  another  point 
which  predudes  the  possibility  of  Sumerian  having  been  merely 
an  artifidal  83r8lem,  and  that  is  the  undoubted  existence  tn  th^ 
language  of  at  least  two  dialects,  which  have  been  named, 
following  the  inscriptions,  the  Eme-ku,  "the  noble  or  male 
speech,"  and  the  Erne-sal^  "  the  woman's  language."  The 
exigence  and  general  pbonetk  character  of  the  "wonsan's 
language"  were  firtt  pointed  out  by  Professor  Paid  Banpt, 


•R.  E.  Brfhmow,  il  Oass^ied  List  ef  aU 
Ideoffapks  (1889). 
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wbo  dtcd,  lot  """iJii  (he  [ollowint  very  tCBunoo  inlerdUr 
lettie  \aiiilions:  Enie-ku  i*"Erae-ul  iwrJ,  "foot  ";  Emc-ku 
■w-Emi-ial  jiir,  "lula'";  Eme-ku  rfu(a-Eme-Ml  uio, 
"inee,°  &c.  Such  pbonetic  aDd  dUtctk  chin^u,  »  diflennt 
ftom  «ny  of  lie  Stmitic  liniuiMlc  phenomeni,  uc  all  Ibc  more 
valuable  became  they  aresel  before  uaonlybymearu  of  Semitic 
equlvalema.  Cenainly  no  cryptograpby  baaed  exduiively  OD 
Semitic  could  eahfbit  thia  sort  fi  iaterchange. 

It  tbould  be  added  here  la  paHing  that  the  (eocrapUctl 
a  (ribal  ligiuficaDce  of  thoe  two  Sumerian  dialecu  hai  oevet 
been  ettabSshed.  Iliere  can  be  do  doubt  that  Ei]i&ial  mean* 
"  vaiuan'i  language,"  and  it  m*  perbapa  tluit  dealgualid 
twcauH  it  WM  a  toltei  idiom  phonetically  tlun  the  otha  diakct 
Id  it  wen  wriicen  not  ci  Ihe  penlteiitial  hymna,  wUcb  were 
poiaibly  thought  to  requlie  a  tnaie  euphonious  Idiom  than,  lor 
eaample,  hyrima  of  praiae-  It  ia  doubtful  whelhei  the  Eine-aal ' 
•u  evei  really  a  motaD'a  language  limilar  in  character  la  that 
ef  Ihe  Carib  women  of  the  Antilles,  or  that  of  the  EaUns  women 
ef  Gmnland,  It  Is  mach  more  likcty  that  the  two  dialect*  were  ' 
thus  deugmted  becauu  of  their  letpcctively  banh  and  ioft 
phonetica.^ 

1.  Sumeiian  haa  a  vyKtvm  of  vowd  hannony  ■trikingTy  Eke ' 
that  seen  bi  all  modem  aggltitinatiPe  languages,  and  It  has  abo 

and  l^^^twinifln  Vocalic  hannony  is  the  intonal  bringinf 
togetlicr  af  vowels  d  tbe  same  dam  foi  the  sake  of  greatel 
euphony,  while  VDCsh'c  disgimilatton  is  the  ddibeiate  insertion 
ol  anolhei  class  of  voveli,  in  ordci  to  prevent  the  disagrceaUe 
monotony  arising  from  too  prolonged  a  vowel  harmony.  Thus, 
b  Sumerian  wcfiod  ucb  loims  a*  lammmii-U,  "be  (peaks 
KM  to  him,"  wheie  the  negative  prefii  m  and  the  verbal  prelii 
■■ft  are  in  haTmony,  but  in  dissimilation  to  Qie  InGa  niA, "  to 
bin,"  and  to  ibe  root  U,  "  apeak,"  which  are  also  1a  hantioDy. 
CoBspaie  also  am-tmd-Atm, "  tike  tbe  beaveea,"  whore  the  ending 
^*M  Blaibda  fora  usual  iliiii,  bdng  changed  to  a  hard  dam  under 
the  infhiance  of  the  hard  vowels  in  aa-svd. 

J.  Sumerian  has  only  poUpositions  instod  at  ptepoationa, 
which  occur  eidusively  in  Semitic.  Is  thia  point  aba  Sumtrtan 
b  ia  accord  with  all  other  agghrtlnative  idioms.  Note  Suiaeriaa 
«Ja, "  In  the  house  "  (e, "  house,"  +da,  "  in,"  by  ditsimlUtion), 
and  compare  Turkish  er,  "  bouw."  d*,  "  in,"  and  «i^  "  in  tba 
hoise." 

«.  Hw  method  of  word  formation  In  Sumemn  h  entirely  iwii* 
Semitk  in  chtnctcr.  For  example,  an  indeiermlnative  vowel, 
0,  (,  ■  or  K,  may  be  preEied  lo  any  root  to  lonn  an  ahatiacti 
thn*,  ffDm  mi,  "iftalt,"  we  get  i-ms,  "qieedi";  fron  ro, 
"  10  go,*'  we  get  0-eii,  "  the  act  of  going,"  Ac.  In  cormexion 
rttb  the  very  tompHcated  Sumerian  vribil  system'  ll  will 
be  tuffideixt  to  note  here  the  practice  of  infixing  the  verbal 
object  which  is,  of  course,  absolutely  alien  to  Semitic.  This 
phenomenon  appean  also  fn  Baaqiie  and  In  many  North 
Anerican  languages. 

S.  Sumerian  is  quite  i 
on  Ibe  other  hand,  has 
piladplea. 

4.  Furtbcrmore,  in  a  real  cryptography  or  secret  language, 
of  which  En^ish  has  several,  we  find  orily  phenomena  based 
oo  tha  Langiuge  from  which  the  artibcial  idiom  ia  derived. 
Thus,  in  the  En^ish  "  Backslang,"  which  is  nothing  more  than 
ordioary  English  deliberately  inverted.  In  the  Bimilar  Arabic 
Jargon  used  among  school  chUdren  in  Syria  and  in  the  Spanish 
Ibievti'  dialect,  the  principles  of  inversion  and  aubslitulion 
pUy  the  chid  part.  Also  in  the  cnrioua  tinker^  "  Thary  " 
^nken  aiS  on  the  English  roads  and  lanes,  we  find  merely 
an  often  inaccurately  inverted  Irish  Gaelic.  But  in  none  of 
Iheac  iwr  in  any  other  anifidal  jargona  can  any  granunatical 
development  be  found  other  than  that  of  the  language  on  wiitb 


citadubeta(lh*bMiaa<i 

DelibenUe  inveaioB  cctuli . 
and  it  b  hi^Jy  probaUe  tiMttUa ' 

in< _       _. 

these  device*  ori^nated  with  tl 

quite  coDcdvable  that  the  d" 

invented  the  method  ol  orthogripluc  Invcnioo,  i 

all  Is  Ihe  very  first  device  which  luggeit*  itself  U  tha  primitive 

mind  when  endeavouring  to  expien  iuell  in  a  mannei  out  of  tha 

ordinary.    For  example,  evident  Sutoerlaa  [avernant  arc  CiM, 

"  the  fire  god,"  for  BU-ti;  uiiar  foe  Sem.  tkarm,  "  king,"  tc 

It  is,  nwreaver,  highly  probable  that  Sumeriae  had  primitively 
a  system  of  voice-tones  similar  to  that  now  extant  in  Chinese. 
Thus,  we  £nd  Sumerian  aA,  "dwelling,"  "sea";  aA,  "  road," 
and  -sir.  a  grammatical  suffix,  which  Tnrd*,  with  many  otheis  of 
asimilar  character,  were  perhaps  ori^nally  uttered  witlv  different 
voice-tones.  In  Sumerian,  the  number  of  cxmjectiml  voice- 
tones  never  exceeds  the  possible  number  eitfit. 

It  is  also  dear  that  Sumerian  was  actually  read  aloud,  probably 
as  a  ritual  language,  until  a  very  Late  period,  because  we  bavo 
a  number  of  pure  Sumerian  words  reproduced  in  Greek  trans- 
Uleration;  Ibr  example,  Ddiplal  -DUbiil,  "the  VenuaMar"i 

Sumerian  as  opposed  ti 
engrafted  upon  it  a  great  nun: 

it,  is  fundamentally  an  agglutinative,  almost  pulyiynthetic, 
language,  upon  which  a  mete  or  lesa  delibentely  constiuOed 
pol-ftiirri  of  Semitic  inveatioDS  was  tuperimposol  in  the  court* 
of  many  centuries  of  iccittion  under  Semitic  inlhiences.  Thi* 
view  stands  u  a  connectinf  link  between  the  extreme  idea  at 
the  HaUvyan  ichaiJ  and  the  extrens  idea  of  the  opposing 
Sumerist  scbooL 

LuKKATBH.— RaJau.  So  " 
BuAet  vt^iniui,  il.  ^  jj.  7 
a.  iai  Alt!  TiUanitM,  fi.  i 

Maopotvnu,"  I"    ■— —    ** 

^Jlltvy.  Jnnuj  uisiiM  (i 
CtmfUi  rmiut,  jnl  uns,  vo 
130;  Jtanul  uuIigH,  7th  II 
eritiaitei  mr  roripnt  dk  la  c 
1.  D.  Prince,  Jammal  ef  Ul 
67;  Xmw^aH  Joanul  of 
UaUrimU  fir  •  Sammiam  I 
CUlpili,  i9aj-iao7).  Comp 
Dotes  ibavE.  and  note  the  c 
HaKvy  btbcXoH  MmilifH 

■DHMAHUl,  according  to  some,  u  old  SaUoa  01  Etnncaa 
ddty:  the  name,  however,  b  Latin,  lonntd  by  ssaimilatioo 
from  nb-mSata  (d.  huik.  UoInIk),  signifying  the  god  si  tb« 
linw  "  before  the  morning."  Hil  tiJiere  of  inAusuz  was  tba 
nocturnal  beiveni,  thuodeistntra*  at  night  bong  attribnted 
to  him,  those  by  day  to  Jupiter.  Summanua  had  a  temple  at 
Rome  near  tfic  Circus  Maximus,  dedicated  at  the  time  of  tha 
invBSOn  ol  Italy  by  Pynhut,  king  of  Epirus  (37S),  when  a  tertBi- 
catta  image  ol  the  god  (or  of  Jupiter  himself)  on  the  pediment 
of  the  Capiudlne  temple  was  struck  by  lightning  and  huricd 
into  Ihe  rivei  Tiber.  Here  sarrifice  was  offered  every  year  to 
Summaaus  on  the  aotb  of  June,  together  with  cakes  called 
lummatiaiia  baked  Id  the  form  of  a  wheel,  suppowd  to  be  sym- 
btdical  (rftbecatdtbegodaftbe  thunderbolL  In  Plautua 
{Baukida  iv.  8,  54)  Summanua  sod  the  verb  nuuuHra 
are  used  for  tbe  god  of  thieve*  and  the  act  of  stealing,  with 
obvious  rdeience  to  Summanus  a*  a  god  ol  ni^t,  a  tin* 
lavouiable  to  thieve*  and  their  business.  The  Istn  eiplanalion 
that  Summasu*  b  *  contraction  from  Summua  Uanluin  (the 
greater  ol  the  Manes),  and  that  he  is  to  be  identified  with  Di* 
Paler,  ■  sow  generally  lejected- 

Sac  AwiMliia,  Dt  timlOi  M,  iv.  a};  Ovid,  fadf,  vi. ;»:  Fsam, 
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The  Sfimon  FextmaU  (x^). 


BUmART  JimiSDICTIOll.  In  the  widest  sense  this  phrase 
In  English  law  includes  the  power  asserted  by  courts  of  record 
to  deal'5rm  manu  with  contempts  of  court  wiUiout  the  interven- 
tion of  a  xary.  Probably  the  power  was  originally  exercisable 
only -when  the  fact  was  notorious,  f.e.  done  in  presence  of  the 
bourt.  Bat  it  haslong  been  exercised  asto  extra curial  contempts 
(see  CoMTEUPT  of  Coxjvt),  The  term  is  also  applied  to  the 
spectal^  powers  given  by  statute  or  rules  to  the  High  Court  of 
Justice  and  to  coimty  courts  for  dealing  with  certain  classes 
of  causes  or  matters  by  methods  more  ^ple  and  expeditious 
than  the  ordinary  procedure  of  an  action  (see  Suioions).  But 
the  phrase  in  modem  times  is  applied  almost  exdusivdy  to 
certain  forms  of  jurisdiction  exercised  by  justices  of  the  peace 
out  of  general  or  quarter  sessions,  and  without  the  assistance 
of  a  jury. 

Ever  since  the  creation  of  the  office  of  justice  of  the  peace  {q.v.) 
the  tendency  of  English  legislation  has  been  to  enable  them  to 
deal  with  minor  offences  without  a  jury.  Legislation  was 
necesstiry  because,  as  Blackstone  says,  except  in  the  case  of 
contempts  the  common  law  is  a  stranger  to  trial  without  a  jury, 
and  because  even  when  an  offence  Is  created  1>y  statute  the 
procedure  for  trying  most  be  by  indictment  and  trial  before 
a  jury,  unless  by  the  statute  creating  the  offence  or  some  other 
statute  another  mode  of  trial  is  provided.  In  one  remarkable 
instance  power  is  given  by  an  act  of  1735  (13  Geo.  I.  c.  39,  s.  4} 
to  judges  of  the  superior  courts  summarily  to  sentence  to  trans- 
portation (ptnal  servitude)  a  solicitor  practising  after  conviction 
of  barratry,  forgery  ot  perjury  (Stephen,  Dig.  Crint.  Law,  6th  ed., 
T13).  In  other  words  all  the  summary  jurisdiction  of  justices  of 
the  peace  is  the  creation  of  statute.  The  history  of  the  gradual 
development  of  the  summary  jurisdiction  of  justices  of  the  peace 
iii  sta,ted  in  Stephen's  Hist.  Crim.  Law,  vol.  i.  ch.  4.  The  result 
of  lq;islation  is  that  summary  jtirisdiction  has  been  confcned 
by  statutes  and  by-laws  as  to  innumerable  petty  offences  of 
a  criminal  or  quasi-criminal  character  (most  of  which  in  French 
law  would  be  described  as  contraventums),  ranging  through  every 
letter  of  the  alphabet.  The  most  important  perhaps  are  those 
under  the  Army,  Game,  Highway,  Licensing,  Merchant  Shipping, 
Fbst  Office^  Public  Health,  Revenue  and  Vagrancy  Acts. 

A  court  of  summary  jurisdictioD  is  defined  in  the  Inter- 
pretation Act  1889  as  '*  any  justice  or  justices  of  the  peace  or 
other  magistrate,  by  whatever  name  called,  to  whom  jurisdiction 
is  given  by,  or  who  is  authorized  to  act  under,  the  Summary 
Jurisdiction  Acts,  whether  in  En^and,  Wales  or  Ireland,  and 
whether  acting  under  the  Summary  Jurisdiction  Acts  or  any 
of  them  or  any  other  act  or  by  virtue  of  his  commission  or  under 
the  common  law  **  (52  &  S3  Vict.  c.  63,  s.  13  Inl).  This  defini- 
tion does  not  apply  to  justices  of  the  peace  sitting  to  hold  a 
prdfminary  inquiry  as  to  indictable  offences,  or  in  the  discharge 
of  their  quasi-administrative  functions  as  licensing  authority. 
The  expression  ''Summary  Jurisdiction  Acts"  means  as  to 
England  and  Wales  the  Summary  Jurisdiction  Acts  of  XS48 
(i  I  &  xa  Vict.  c.  42)  and  1879  (43  &  43  Vict.  c.  49)  &nd  any  act 
amending  these  acts  or  either  of  them.  These  acts  define  the 
procedure  to  be  followed  by  justices  in  those  cases  in  which  they 
are  empowered  hy  statute  to  hear  and  determine  civil  or  criminal 
cases  without  the  intervention  of  a  jury  or  the  forms  of  an 
action  or  indictment  at  law  or  a  suit  in  equity.  Besides  these 
two  acts  the  procedure  as  to  the  exercise  of  summary  jurisdiction 
is  also  regulated  by  acts  of  1857  (30  &  3x  Via.  c.  i,  c.  43),  1884 
(47  &  48  Vict.  c.  43)  and  1899  (63  &  63  Vict,  c  23),  and  by  the 
Summary  Jurisdiction  Process  Act  i88x  (44  &  45  ^Hct.  c.  34). 

The  act  of  1848  repealed  and  consolidated  the  provisions 
of  a  large  number  of  earlier  acts.  The  act  of  1857  provided  a 
mode  of  appeal  to  the  High  Court  by  case  stated  as  to  questions 
of  law  raised  in  summary  proceedings.  The  act  of  r879  amended 
the  procedtire  in  many  detaSs  with  the  view  of  uniformity,  and 
enlarged  the  powers  of  justices  to  deal  summarily  with  certain 
classes  of  offences  ordinarily  punishable  on  indictment.  The 
•M  gives  powor  to  msJEC^tules  regidating  details  of  procedure. 


The  rules  now  in  force  were  made  b  1886.  but  have  since  bees 

amended  in  certain  details.   The  act  of  1804  swept  «way  special 

forms  of  procedure  contained  in  a  laxge  number  of  statutes, 

and  substituted  the  procedure  of  the  Smnmaxy  Jurisdiction 

Acts.   The  act  of  1899  added  the  obtaining  of  property  by  false 

pretences  to  the  list  of  indictable  offences  whidi  could  sub  modo 

be  summarily  dealt  with.    The  statutes  above  mentioned  iorm 

a  kind  of  code  as  to  procedure  and  to  some  extent  also  as  to 

jurisdiction. 

As  already  stated,  to  enable  a  justice  to  deal  summaiily  with  an 
offence,  whether  created  by  statute  or  by-law,  some  statutory 
authority  most  be  shown.  A  very  large  number  of  fietty  offences 
(coatzaventions)  haw  been  created  {e.g.  poaching,  miflor  forms  «l 
theft,  maUdous  damage  and  aiaault),  and  are  anoiially  being 
created  (i)  by  legifilation,  or  (3)  by  the  by-laws  of  coqxirations  made 
under  statutory  authority,  or  (3)  by  departments  of  state  acting 
under  such  authority.    The  two  latter  ctasaes  differ  from  the  firrt 


in  the  neoesaity  of  proving  by  evidence  the  entbenoe  of  the  byhm 
or  statutory  ruK.and  if  need  bethatitisMilravirM. 

In  the  case  of  offences  which  are  primarily  made  punishable  only 
on  Kummary  conviction,  the  accused,  if  the  maximum  punishment 
is  impfisonment  for  over  three  months,  can  elect  to  be  tried  by  a 
jury  (act  of  1879,  s.  17). 

In  the  case  of  oficaoeS  Which  are  ivimarily  punishable  only  on 
indictment,  power  to  convict  summarily  is  givon  in  the  following 
cases  J— 

X.  All  indictaUe  offences  (except  homicide)  committed  by  children 
over  seven  and  under  twelve,  if  tne  court  thinks  it  expedient  and  the 
parent  or  guardian  docs  not  object  (1879,  s.  10). 

».  All  indictable  offences  (except  homicide}  committed  by  young 
persons  of  twelve  and  under  sixteen,  if  the  young  person  consent^ 
after  being  told  of  hb   right  to  be  tried  by   a  jury  (1879,  s.  11; 
1899,8.3). 

3.  The  Indictable  offences  epedfied  in  edied.  I,  col.  2  of  the  act 
of  1879  and  in  the  act  ^^  ^^* »  committed  by  adults,  if  tbey  consent 
to  summaiy  trial  after  being  told  of  their  right  to  be  tried  hy  a  jury 
(1879.8. 13). 

4.  The  indictable  offences  specified  in  sched.  1,  col.  x  of  the  act 
of  1879  and  the  met  of  1890.  if  committed  by  an  adult  who  pleads 
guilty  after  due  caution  that  if  he  ^cxb  ao  he  will  be  aummarUy 
convicted  (1879,  s.  13). 

Adults  cannot  be  summarily  dealt  with  under  3  or  4  if  the  offence 
is  puniflhable  by  law  with  penal  servitude  owing  to  previous  convic- 
tion or  ttftdtcimcn/ of  theaooiiaed  (1879,  s.  14). 

It  will  be  observed  that  as  to^all  the  indictable  offenoea  WOing 
under  heads  i  to  4.  the  summary  jurisdiction  depends  on  the  consent 
of  the  accused  or  a  person  having  authority  over  him  after  receiving 
due  information  as  to  the  ri^ht  to  go  to  a  jury,  and  that  the  punish- 
ments on  summary  conviction  in  such  cases  are  not  thoee  which' 
could  be  impoied  after  oonvicUon  or  indkunent.  but  are  Uawted  as 
follows: — 

Case  t.  Imprisonment  for  not  more  than  one  month  or  fine  not 
exceeding  40s.  and  (or)  whipping  of  male  children  (not  more  than 
six  strokes  with  a  birch);  sending  to  an  industrial  school  or  nsforma- 
toiy. 

Case  9.  Imprisonment  with  or  without  hard  labour  for  not  more 
than  three  months  or  fine  not  exceeding  Xio  and  (or)  whipping  of 
males  (not  more  than  twelve  strokes  with  a  birch);  sending  to  an 
industrial  school  or  reformatory. 

Case  3.  Imprisonment  for  not  more  thux  three  months  with  or 
without  Hard  labour  or  fine  not  exceeding  £30. 

Case  A.  Imprisonment  with  or  without  hard  labour  for  not  over 
MX  months. 

These  limitations  of  punishment  ha«e  had  a  potent  effeet  In- 
inducing  culprits  to  avoid  the  greater  risks  involved  in  a  jury  trial.  - 

Where  the  offence  is  indictable  the  accused  is  brought  before  the' 
justices  either  on  arrest  without  warrant  or  on  warrant  or  summons 
under  the  Indictable  Offences  Act  1848.  and  the  summary  juris* 
diction  procedure  does  not  apply  till  the  necessary  opttet  has  been 
taken. 

Where  the  offence  is  indictable  only  at  the  election  of  the  accused 
the  summary  jurisdiction  procedure  applies  until  on  being  informed 
ef  his  option  the  accused  elects  for  jury  trial  (act  of  1879,  s.  17). 

In  tB«  ease  of  an  offence  .punishaole  on  summary  oonvlcthM  tho 
procedure  is  ordinarily  as  follows,*'^ 

Information,  usually  oral,  is  laid  before  one  or  more  justices -of 
the  peace  alleging  the  commission  of  the  offence.  An  information 
must  not  state  more  than  a  single  offence,  but  great  latitude  is 
given  as  to  amending  at  the  bearing  any  defects  in  the  mode  of 
sutiiig  an  offence.  Upon  receipt  01  the  infonnatiDn  the  justice 
mav  issue  his  summons  for  the  attendance  of  the  accused  at  a  time 
ana  place  named  to  answer  the  charge.  It  is  usual  to  summon 
to  a  petty  sessional  court  (t.e.  two  justices  or  a  stipendiary  magistrate, 
OTi  ill  the  city  of  London,  an  aktorman^.  The  summons  is  usaatly 
served  by  a.  constable.  If  the  accused  does  not  attend  in  obedience 
to  the  surnmons,  after  proof  of  service  the  court  may  either  issue 
a  warrant  for  his  arrest  or  may  deal  with  the  charge  in  his  sbteacai 
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QcnuiniMiny  *  wimuat  U  lamed  Ift  place  of  a  iuiiiiiioiu  in.  the  first 
instancf.  In  which  case  the  lAformation  must  be  laid  in  writing  and 
be  verified  by  oath.  The  proceedings  must  be  begun,  •'.e.  by  laying 
the  Hiiormanon,  not  later  than  six  months  after  the  commission 
c(  the  ofieaoe,  unlws  by  soipe  partkutar  statute  another  period 
is  named  or  unless  the  onence  is  what  is  called  a  continuing  offence. 
In  a  certain  number  of  summary  cases  the  accused^ is  arrested 
under  statutory  authority  without  application  to  a  justice,  e.g. 
in  the  case  of  r^ue*  and  vagabonds  and  certain  cbasen  of  offences 
aMnmittedmthestrectin  view  of  a  constable  or  by  lUf^t.  Whether 
the  accused  is  brought  bdore  the  court  on  arrest  with  or  without 
warrant  or  attends  m  obedience  to  summooa,  the  procedure  at  the 
hearing  is  the  same.  The  hearing  is  ordinarily  before  a  ptctty  scs- 
^nal  coart«  f>.  before  two  or  more  justices  Blttin|;  at  their  regular 
ptaoe  of  meetittg  or  some  place  temporarily  appointed  as  the  sub* 
stkute  for  the  regular  court-bouse,  or  before  a  stipendiary  magis- 
trate, or  in  the  dty  of  London  an  alderman,  sitting  at  a  place  where 
he  may  by  law  do  alone  what  in  other  places  may  be  done  by  two 
justices  (1879,  a.  ao;  1889,  s.  13).  A  single  justice  sitting  alone 
u  the  ordinary  court-house  or  two  or  more  justices  sitting  together 
at  an  occasional  oourt-house  have  certain  jurisdiction  to  hear  and 
determine  the  case,  but  cannot  order  a  fine  of  more  than  2oe.  or 
imprisonment  for  more  than  fourteen  days  (1879,  s.  30  [7]).  The 
hearing  must  be  in  open  court,  and  parties  may  appear  by  oounsd 
or  solicitor.  If  both  parties  appear,  the  justices  must  near  and 
determine  the  caae.  It  the  defendant  does  not  aiipear,  the  court 
may  hear  and  determine  in  his  absence,  or  may  issue  a  warrant 
and  adjourn  the  hearing  until  his  apprehension.  -Where  the  defen- 
dant is  represented  by  solicitor  or  counsel  but  is  not  himsielf  present 
It  is  usual,  except  in  serious  cases,  to  proceed  in  his  absence.  If 
the  defendant  is  present  the  substanoe  of  the  information  is  stated 
to  him  and  he  is  asked  whether  he  is  guilty  or  not  guilty.  If  he 
pleads  guilty  the  oourt  may  proceed  to  conviction.  IT  he  does  not 
the  oourt  hears  the  case,  and  witnesses  for  the  pmeecution  and 
defence  are  examined  and  croas-examined.  If  the  oompbinaat 
does  not  appear,  the  justices  may  dismiss  the  complaint  or  adjourn 
the  hiaring. 

If  necessary  rebutting  evidence  may  be  called.  The  prosecutor 
is  not  allowed  to  reply  m  the  case  of  the  defendant.  On  the  com- 
pletion of  the  evidence  the  court  proceeds  to  convict  or  acquit, 
where  the  case  fe  proved  but  is  trifling  the  court  may.  without 
proceeding  to  conviction,  make  an  order  dismissing  the  information 
subject  to  payment  of  damages  for  injury  or  compensation  for  loss 
up  to  £10  or  any  higher  limit  fixed  by  statute  as  to  the  offence,  and 
costs,  or  discharging  the  accused  conditionallv  on  his  giving  socarity 
for  good  behaviour  and  on  paying  damages  ana  costs  (1907,0.  ij,  s.  1). 
To  this  order  probationary  conditions  may  be  attached  (s.  2).  Subject 
to  this  provision  the  punishment  which  may  be  enforced  depoids 
as  a  general  rule  on  the  statute  or  by-law  defining  the  offence,  and 
consists  in  imprisonment  and  (or)  fine,  except  in  cases  where  a 
minimum  fine  is  stipulated  for  by  a  treaty,  Ac.,  with  a  foneign 
state,  e.g.  in  sea  fishery  conventions.  The  court  may  mitigate  the 
fine  in  tne  case  of  a  first  offence,  even  in  a  revenue  case,  or  may 
reduce  the  period  of  imprisonment  and  impose  it  without  hard 
bbour,  or  substitute  a  fine  not  exceeding  £25  for  imprisonment.  A 
scale  IS  prescribed  for  imprisonment  on  failure  to  pay  money, 
fines,  or  costs,  adjudged  to  be  paid  on  a  convictkm.  or  m  default 
of  a  sufficient  distress  to  satisfy  the  sum  adjudged  (1879,  *•  5)- 
Instead  of  sending  the  defendant  to  prison  for  not  paying  fine  and 
costs  the  court  may  direct  its  levy  by  distress  warrant,  or  may 
accept  payment  by  instalments.  In  the  case  of  distress  the  wearing 
apparel  and  bedding  of  the  defendant  and  his  family,  and  to  the 
value  of  £5  the  tools  and  implements  of  his  trade,  may  not  be  taken 
(act  of  1879,  8.  31).  If  the  defendant  after  going  to  prison  can  pay 
part  of  tiw  money  hb  imprisonment  is  reduced  proportionally 
(Prison  Act  1898,  s.  9).  The  imprisonment  is  without  hard  labour 
unless  hard  labour  is  specially  authorized  by  the  act  on  which  the 
conviction  is  founded.  The  maximum  term  of  imprisonment 
without  the  option  of  a  fine  is  In  most  cases  six  months,  but  depends 
on  the  particular  statute.  Imprisonment- under  order  of  a  court 
of  summary  jurisdiction  is  In  the  common  gaol  (5  Hen.  IV.  c.  10), 
!>.  in  a  local  prison  declared  by  the  home  secretary  to  be  the  common 
^ol  for  the  county,  &c.,  for  which  the  court  acts.  The  place  of 
imprisonment  during  remands  or  in  the  <9flA^of  youthful  olfenders 
may  in  certain  caseshe  elsewhere  than  in  a  prison. 

The  court  has  power  to  order  costs  to  be  paid  by  the  prosecutor 
or  the  defendant.  Where  the  order  Is  made  on  a  conviction  it 
»  enforceable  by  Imprisonment  tn  default  of  paym«it  or  sufiiciefit 


The  extent  of  the  local  jurisdiction  of  justices  exercising  summary 
jurisdiction  is  defined  by  s.  46  of  the  act  of  1879  with  reference  to 
offences  committed  on  tne  boundaries  of  two  jurisdictions  or  during 
journeys  or  on  the  sea  or  rivers  or  in  harbours. 

Proceedings  under  the  Bastardy  Acts  are  regulated  by  special 
legislation,  but  as  to  proof  of  service  and  the  enU>rcement  of  orders 
and  appeals  are  assimilated  to  convirfions  under  the  Summarv 
Jurisdiction  Acts.  The  same  rule  applies  (except  as  to  appeals; 
to  orders  made  under  the  Summary  Jurisdiction  (Married  Women) 
Ac-  l8Q5,asamendedby  the  Licensing  Act -igotz- 


A  warrant  of  arrest  ia  eaeaited  by  th^  oooftable  or  pcnon  ta 
whom  it  b  directed  within  the  local  jurisdiction  of  the  issuing 
court;  or  a  fpesh  pursuit  within  seven  miles  of  its  boundaries*  with- 
out endocsement,  in  the  rest  of  England  and  Wales,  and  in  Scotland^ 
the  Channel  Islands  and  Isle  of  Man  after  endorsement  by  a  con> 
petent  magistrate  of  the  place  where  the  accused  b,  and  in  Ireland 
by  a  justice  of  the  peace  or  an  inspector  of  constabulary.  An  English 
summons  to  a  defendant  or  witness,  except  in  respect  of  civil 
debts,  b  served  in  Scotland  after  endorsement  by  a  competent 
maebtrate  there  ^ummary  lurisdiction  Process  Act  1881,  44  and 
45  Vict.  c.  34).  The  attendance  of  a  witness  who  b  in  prison 
b  obtained  by  writ  of  habeas  corpus  or  by  a  secretary  of  state's 
order  undo^  the  Prison  Act  1898.  If  a  witness  wUl  not  attend  on 
summons  he  can  be  brought  to  the  court  by  warrant,  and  if  he 
will  not  answer  questiona  lawiully  p«^  to  him  may  be  sent  to  prison 
for  seven  days  or  untH  be  sooner  consents  to  answer. 

Cinl  Junulictum.—'ln  cases  where  justices  have  a  summary 
civil  jurisdiction,  «.g.  as  to  certain  civil  debts  recoverable  summarily, 
or  to  make  orders  to  do  or  to  abstain  from  doing  certain  acts,  c.^. 
with  reference  to  nuisances  and  building,  the  procedure  differs  m 
certain  detaib  from  that  in  criminal  cases.  ^ 

1.  The  summons  b  issued  on  a  complaint  which  need  not  be  in 
writing  nor  on  oath,  and  not  on  an  imormation,  and  warrants  of 
arrest  cannot  be  iasued. 

a*  The  rules  as  to  the  evidence  of  the  defendant  and  hb  or  her 
spouse  are  the  aame  as  indvil  actions. 

3.  The  court's  decision  b  by  order  and  not  by  conviction. 

4.  The  order  if  for  payment  of  a  civil  debt  or  cosu  in  connexion 
therewith  b  enforceable  by. distress  and  sale  of  the  defendant's 
effects  or  by  imprisonment,  but  only  on  proof  that  the  defeodani 
has  had  since  the  (xder  nwaaa  of  paying  and  has  refused  or  neglected 

to  pay  (1 879,  s.  35)* 

Proceedings  tor  the  enforcement  of  local  rates  are  not  affected 
by  the  Summaty  lurisdiction  Acts  except  as  to  the  power  of  sub* 
mitting  to  the  High  Gwrt  questions  of  law  arising  on  a  summons  to 
enforce  rates  (re  Allen,  1894}  a  Q.B.,  924).  The  functions  of  justices 
aa  to  such  rates  are  somctMaes  but  not  ouite  accurately  described 
as  ministerkl,  for  their  powers  of  inquiry  tnough  limited  are  judicial 
and  of  a  ouasi-criininaJ  cnaracter. 

i4^^ea|l.^-The  ordcss  and  convictions  of  a  court  of  summary 
jurisdiction  are  in  many  cases  appealable  to  quarter  sessions.  The 
right  to  appeal  b  always  dependent  on  the  specific  provisions  of  a 
statute.  The  Summary  Jurisdiction  Act  i8;^9  gives  a  general  power 
of  appeal  against  an  adjudication  on  conviction  (but  not  on  plea 
of  guilty)  to  imprisonment  without  the  option  of  a  fine,  whether 
as  punishmeitt  for  an  offence  or  for  failare  to  do  or  abstaining  from 
doing  any  act,  other  than  compliance  with  aa  order  to  pay  money 
or  tad  securi^.or  enter  into  recognizances  or  to  find  sureties 
(1879,  s.  19).  The  procedure  on  the  appeals  is  regulated  and  made 
uniform  by  the  acU  of  1879,  t^  3**  39 ',  and  1884.  These  provisions 
are  supplementary  of  the  partiadar  provisions  of  many  statutes 
authonaa^an  appieaL 

The  (deosions  of  courts  of  summary  jurisdiction  on  points  of. 
law  are  generally  reviewed  by  a  case  stated  for  the  opinion  of  the 
High  Court  under  the  acta  of  1857  and  1879,  but  are  occasionally 
corrected  by  the  common  law  remedies  of  mandaMiu,  prohibitioa 
or  UrUorari.  The  npplicatioo  of  the  bat-named  remedy  b  restricted 
by  many  statutes.  The  oonit  of  appeal  has  jnrisdietioa  to  revbw 
judgmonts  and  ordere  of  the  H^h  Court  dealing  with  apfjeals,  &c.» 
from  the  decbions  of  justices  in  the  exercise  of  their  civil  juris- 
diction; but  not  when  the  subject-matter  is  a  criminal  cause  or 
matter. 

In  proceedtnn  between  husband  and  wife  for  separation  orders 
there  is  a  specblform  of  appeal  on  facts  as  well  as  law  to  the  probate, 
divorce  and  admiralty  division  of  the  High  Court  (Summary 
Jurisdiction  (Married  Women)   Act    1895;   Licensing  Act   1903* 


OTLAXD.    CivU. — In  the  Court  of  Sesdon  there  are  certain 


forms  of  summary  civil  proceedings  by  petition,  e.f.with  reference' 
to  entails,  custody  of  children,  guardbns  and  factors  of  minors  and 
lunatics,  which  are  applications  for  exercise  of  the  nobUe  agictum  or 
extraordinary  jurisdiction  of  the  cpurt  (see  Macka^,  Court  of  Session 
Practice,  i.  209,  ii.  355).  Summary  jurisdictbn  is  given  to  justices 
of  the  peace  as  to  the  recoyeiy  of  small  debts. 

Criminal  and  Quasi-criminal. ^'The  only  act  relating  to  summary 
jurisdiction  procedure  -common  to  England  and  Scotland  is  the 
Summary  Jurisdiction  Process  Act  1881.  Summary  jurisdiction 
in  Scotland  depends  chie%  upon  the  Summary  Jurisdiction  (Scot- 
land) Acts  i86a  and  1881.  The  actsTolIow,  to  some  extent,  the  lines 
of  English  legislation,  but  the  sheriff  and  his  deputies  and  substitutes 
are  included  in  the  definition  of  the  court,  as  are  stipendury  maftis* 
trates  (1897,  c.  48).  The  acts  also  apply  to  proceedings  before 
burgh  courts,  or  burgh  magistrates,  ana  to  justices  of  the  peace 
where  they  have  hy  other  statutes  power  to  try  offences  or  enforce 
penalties.  ATI  proceedings  for  summary  conviction  or  for  recovery 
of  a  penalty  must  be  by  way  of  complaint  according  to  one  of  the 
fortns  in  the  schedale  to  the  act  of  I864.  The  English  summpns  and 
wanant  are  represented  in  Scoclaiyl  by  the  warrant  of  citation  and 
^^wainuit  of  apprehensieo.    ^Qicre  no  punishment  is  fixed  for  a 
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SaUMn,  a  dty  of  Union  county,  New  Jener,  U.S.A.,  id 
tjic  DotUHait  ol  the  tUte,  about  11  OL  W.  ol  Ne«  Yoik  City. 
Pop.  (1900)  sjei,  ol  whom  1307  nre  lonigii-bam;  (1905)  6S45: 
(1910}  710O.  It  ia  served  by  the  Motiii  ft  Euo  and  Ibe 
Passaic  ft  Delaware  divisioni  of  Ddiwatt,  Lackawanna  Jk 
WesteiD  TaUioBd,  and  by  the  Rahway  Valley  railroad  eilcndins 
to  Rosellc,  Q  n.  dliiant.  Summit  ta  piclurciquely  situated  on 
Ihe  cmt  of  1  ridge  ctUtd  Second  Mountain,  with  a  mean  e]ev«- 
lion  of  450  fl.     It  ti  a  letidentisl  suburb  of  New  York,  and 

tioni  an  a  public  libraiy  (iS;^),  a  home  [01  blind  chitdren, 
the  Overlook  bupiul  and  ihe  Kent  nace  tcbool  (1894)  ior 
^ill.  On  Hobatt  Kill  there  ii  a  nooumtnt  marking  Ihe 
site  ol  a  beacon  light  iad  a  signal  gun  used  during  the  War 
ol  IndependcncB.  Sununit  was  incorpoiated  as  a  township  in 
1B69  from  peril  of  the  townships  a)  Springfield  and  New 
Providence,  and  was  chartered  as  a  dty  in  i^Egg. 

inHHOai  (F[.  inumci,  from  umijHntr  or  itmtftin,  Lat. 
nmiagMr*,  3Mmmmti)ia),  in  Entiish  law  [0  a  comnund  by  a 
luptttw  suthorily  to  attend  U  a  given  time  or  place  or  to  do 
tOBtt  public  duty;  (1)  a  docunmt  eontainlnjriocb  oxnmaBd. 
and  not  Infrequeatly  alto  eipresslni 


or  dtiilDit  leem)  to 

[cd  for  oeBlmJei  before  Ihe  UMfw 
and  importance  ol  the  fammon* 
b  riiown  by  the  pre*nce  of  the 
Jl  the  cccIesiasLical  court,  as  one 
of  jtha  characien  in  the  CatUtrbury  Tata,  and  io  Tin  Hutarf 
ef  Sir  Jak*  OUcaiUi,  where  the  sumner  is  made  Meat  Bdtalkn 
issued  from  the  bishop  of  Rofhestet'i  court.  The  term  h  ased 
with  reference  to  a  demand  for  the  allendance  ol  a  person  In 
tbe  high  court  of  poriiaraenL  As  regards  EogUsh  courts  of 
justice  ll  b  equivalent  to  what  In  tho  civil  and  canon  law  and 
in  Scots  law,  and  in  En^ish  anuti  deriving  their  procedon 
from  those  sources,  b  known  as  "  citation."  That  term  is  still 
preserved  in  English  ecclesiastical  courts  and  in  matninonia] 

II  b  an  esacBliil  princli^  of  fuatice  (hat  t  court  should  not 

adjudicate  upon  any  question  without  giving  the  parties  to 
be  aSected  or  bound  by  the  adjudication  the  opportunity  o£ 
being  heard  and  ol  brini^  tfacit  witnesses  before  the  ci 
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dutch  and  ia$  com  than  b  entaibd  by  aciion  or  pctitun.    Thia 

Idncb  of  nlM  apeafied!n  the sle?^ s"c.,  O.  M.'r.  i)f^ 
ongiBBdng  MuanoBB  nay  he  uaed  hi  sll  diviwoBS  of  the  H)^  Cout, 
but  u  (Uifly  amjioyed  in  Ihe  chaBcery  divisioii.  vhtre  it  10  a  Inat 
oltBt  Bupencdes  actjoas  for  die  adminbttation  of  Iniiti  oral  tbs 
eatatea  of  dicaaaed  penona;>  and  lor  (he  loredoauie  of  mong 
Memical  pncBdwe  was  created  by  Ihe  Vn 
t  IS74,  and  th*  Conveyancing  Act  iMi,  ' 


1  penona;>  and  lor  (he  lorecloauie  of  mongages 

Memical  pncBdwe  was  created  by  Ihe  Vendor 

.   t  IS74,  and  tb*  Conveyancing  Act  iMi,  wii' 

queniwi  of  title.  &c,  to  real  property.    In  Ibe  kinf 
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•oldorfeCtDtliedefeadalittobeiuediathewa^olbbcalfiiig.  It 
nay  abo  issue  byr  leave  of  the  judgie  oi^  registrar  m  other  cases,  with 
the  aogle  exception  that  oo  leave  can  be  given  in  claims  under  £5 
trliere  cne  daim  n  not  for  the  price  or  hire  <A  gcwds  sold  or  let  as 
above,  il  the  ai$davit  of  debt  discloses  tha^the  defendant  is  a^servant 
or  perioa  encaged  in  manual  labour.  The  advantage  of  a*  default 
summons  is  tnat  iudgment  b  entered  for  the  plaintiff  without  hearing 
unless  the  defendant  gives  notice  of  defence  within  a  limited  time. 
A  ddauk  summons  must  as  a  rule  be  served  personally  on  the 
defendant;  aa  ordinary  summons  need  noc  be  served  personalty, 
twt  may  in  moat  cases  be  deltvcfed  to  a  person  at  the  defendant's 
house  or  place  of  business.  A  summons  is  also  issued  to  a  witness 
in  the  county  court.  Forms  of  summons  are  given  in  the  County 
Court  Rules  1^3.  These  include  certain  special  forms  used  in 
admiralty  and  interpleader  actions  and  in  proceedings  under  the 
Friendly  Societies  Acts  and  the  Married  Women's  Property  Acta. 
Summonses  issued  from  county  courts  are  usually  served  by  a 
baiUff  of  the  court  and  not  by  the  party  suing  them  out. 

Justices  of  the  peace  have  power  to  issue  summonses  to  persons 
accused  of  indictable  offences^  or  of  offences  summarily  pumshable. 
for  their  attendance,  for  pceliminary  inquiry  or  summary  trial 
according  to  the  nature  of  the  cliaige,  and  also  to  persons  against 
whom  a  complaint  of  a  dvil  nature  within  the  justices'  jurisdiction 
Is  made.  On  failure  to  attend  on  summons,  attendance  may  be 
enforced  by  warrant ;  and  in  the  case  of  indictable  offences  this  is 
the  course  always  adopted.  The  forms  in  use  for  indictable  offences 
are  scheduled  to  the  Indictable  Offences  Act  18^  and  those  for 
other  purposes  to  the  Summary  Jurisdiction  Rules  1S86  (see 
SuHUARV  lURiSDiCTiONj.  The  attendance  of  witnesses  before 
justices  of  the  peace  may  be  required  by  witness  summons,  enforced 
m  the  event  of  disobedience  by  arrest  under  warrant  (see  witness). 
The  attendance  of  jurors  in  dvil  or  criminal  trials  is  required  by 
junr  summons  sent  by  roistered  jioet. 

in  courts  for  the  trial  of  indictable  offences  the  attendance  of 
the  accused  and  of  the  witnesses  is  not  secured  by  summons.  .BotJi 
ordinarily  attend  in  obedience  to  recognizances  entered  into  before 
justices  lor  their  attendance.  In  the  absence  of  recognisances  the 
sttendance  of  the  accused  is  enforced  by  bench  warrant  o(  the 
court  of  trial,  or  by  justices'  warrant,  and  that  of  the  witnesses  by 
writ  of  subpoend  issued  from  the  crown  office  of  the  High  Court. 
Dinbedience  to  the  writ  is  punished  as  contempt  of  court. 

Seodaud.'-SnmmaBa  ia  a  term  oon&ncd  in  strictncMi  to  the 
befinniiw  of  an  action  in  theCourt  of  Sessbn.  The  summons  ia  a 
«nt  in  tne  sovereign's  name,  signed  by  a  writer  to  the  signet,  citing 
the  defender  to  appear  and  answer  the  claim.  The  "  will  of  the 
sommons  "  is  the  conclusion  of  a  writ  containing  the  will  of  the 
sovereign  or  judge,  charging  die  executive  officer  to  cite  the  party 
whose  attendance  is  required.  It  is  rcsuhited  by  several  acts,  e.f. 
The  Debton  (Scotland)  Act  1838  (i  &  3  Vict.  c.  114)  and  the 
Court  of  SesBson  (Scotland)  Act  1868  (11  &  32  Vict,  c  100).  A 
privil^ed  summons  is  one  where  the  inauciae  are  qhortened  to  rix 
days  against  defenden  within  Scotland  (Court  of  Sesnon  [Scotland] 
Act  i8as,  a  53).  Defects  in  the  summons  are  cured  by  amendment 
or  by  a  supplementary  summons.  The  sunmions  goes  more  into  detail 
than  the  English  wnt  of  summons,  though  it  no  longer  states,  as  it 
Qooe  did,  the  grounds  of  action,  now  stated  in  the  condescendence 
sod  pursuer's  pleas  in  law  annexed  to  the  summons.  The  form  of 
the  summons  is  regulated  by'  the  Court  of  Session  (Scotland)  Act 
1850,  •.  I  and  schedule  A.  After  the  action  has  been  set  on  foot  by 
summons,  the  attendyce  of  the  parties  and  mtnesses  is  obtained  by 
atatipn.  The  Citation  Amendment  Acts  187 1  and  1883  give 
additional  facilities  for  the  execution  of  citations  in  civil  cases  by 
means  of  regisftred  letters,  instead  of  by  the  dd  process  known  as 
"lock  hole  dution."  In  the  act  of  1871  the  term  "suoinioiift" 
a  used  to  denote  part  of  the  process  of  inferior  civil  courts. 

In  the  sheriff  court  an  action  Is  now  begun  by  writ  (Sheriff  Courts 
IScotland]  Act  I907),  and  not  as  formerly  by  petition  or  summons. 

In  criininal  cases  the  Mmmons  of  the  accused,  or  of  witnesses,  is 
by  warrant  of  dtatioiu  and  of  juiors  by  dtation  sent  by  wgiBtared 
post  (1868,  c.  95.  s.  10). 

Irdand. — In  Ireland  summonses  are  used  substantially  foe  the 
ssme  putpoees  and  in  the  same  manner  as  in  England,  but  generally 
qwaking  under  statutes  and  rules  applying  only  to  the  Irish  courts. 

(W.  F.  C.) 

nmnrif  BOmm  CLat.  for  "highest  good '^, Id  ethics, the 
ideal  of  human  attainment.  The  significance  of  the  term  depends 
upon  the  character  of  thcethical  system  in  which  it  occurs.  It 
may  be  viewed  as  a  perfect  moral  state:  as  pleasure  or  happiness 
(ice  Hedonzsm;  Extdaemonisu)  ;  es  physical  perfection;  as 
*eslth,  and  so  forth.  If,  however,  we  abandon  intuitional 
ethics,  it  is  reasonable  to  argue  that  the  term  sommtmi  bonum 
ttases  to  have  any  real  significance  inasmuch  as  actions  are 
not  intrinsically  good  or  bad,  while  the  complete  sceptic  strives 
after  no  sjrstematic  ideal. 

SUmfBR,  CHARLES  (1811-1874),  American  statesman,  was 
bora  in  Boston,  Massachusetts,  on  the  6th  of  January  x8ii;' 


He  graduated  in  1830  at  Harvard'College,  aqd  in  \tu  graduated 
at  the  Harvard  Law  School  Here,  in  dosest  intimacy  with 
Joseph  'Story,  he  became  an  enthusiast  in  the  study  of  juris- 
prudence:>  at  the  age  of  twenty-three  he  was  admitted  to  the 
bar,  and  was  contributing  to  the  American  Jurist,  and  editing 
law  texts  and  Story's  court  decisions.  What  he  saw  of  Congress 
during  a  month's  visit  to  Washington  in  1834  filled  him  with 
loathing  for  politics  as  a  career,  and  he  returned  to  Boston 
resolved  to  devote  himself  to  the  practice  of  law.  The  three 
years  (1837-1840)  spent  in  Europe  were  years  of  fhiitful  study 
and  experience.  He  secured  a  ready  command  of  French, 
German  and  Italian,  equalled  by  no  American  then  in  public 
life.  He  formed  the  acquaintance  of  many  of  the  leading 
statesmen  and  publicists,  and  secured  a  deep  insight  into 
continental  systems  of  government  and  of  jurisprudence.  In 
England  (1838)  his  omnivorous  reading  in  literature,  hbtory 
and  jurisprudence  made  Idm  persona  pata  to  leaders  of  thought 
Lord  Brougham  declared  that  he  "  had  never  met  with  any  man 
of  Sumner's  age  of  such  extensive  legal  knowledge  and  natural 
legal  intellect."  Not  till  many  years  after  Sumner's  death 
was  any  other  American  recdved  so  intimatdy  into  the  bat 
English  cirdes,  social,  political  and  intellectual. 

In  his  thirtieth  year,  a  broadly  cultured  cosmopolitan,  Sumner 
returned  to  Boston,  resolved  to  settle  down  to  the  practice  of 
his  profession.  But  graduaDy  he  devoted  less  of  his  time  to 
practice  and  more  to  lecturing  in  the  Harvard  Law  School,  to 
editing  court  reports  and  to  contributions  to  law  journals,  esped- 
ally  on  historical  and  biographical  lines,  in  which  his  erudition 
was  unsurpassed.  In  his  law  practice  he  had  disappointed 
himself  and  his  friends,  and  he  became  despondent  as  to  his 
future.  It  was  in  a  4th  of  July  oration  on  "The  Trhe 
Grandeur  of  Nations,"  ddivered  in  Boston  in  1845,  that  he  first 
found  himself.  His  oration  was  a  tremendous  arraignment 
of  war,  and  an  impassioned  appeal  for  freedom  and  for  peace, 
and  proved  him  an  orator  of  the  first  rank.  He  immetUatdy 
became  one  of  the  most  eagerly  sought  orators  for  the  lyceum 
and  college  platform.  His  lofty  themes  and  stately  doquence 
made  a  profoimd  impression,  eq>edally  upon  young  men;  his 
platform  presence  was  imposing,  for  he  was  six  feet  and  four 
inches  in  hdght  and  of  masdve  frame;  his  voice  was  dear  and 
of  great  power;  his  gestures  imconventional  and  individual, 
but  vigorous  and  impressive.  His  literary  style  was  somewhat 
florid.  Blany  of  his  speeches  were  monuments  of  erudition, 
but  the  wealth  of  detail,  of  allusion,  and  of  quotation,  often 
from  the 'Greek  and  Latin,  sometimes  detracted  from  their 
effect. 

Sumner  co-operated  effectlvdy  with  Horace  Mann  for  the 
improvement  of  the  system  of  public  education  in  Massachusetts. 
Prison  reform  and  peace  were  other  causes  to  which  he  gave 
ardent  support.  In  1847  the  vigour  with  which  Sumner  de- 
nounced a  Boston  congressman's  vote  in  favour  of  the  Mexican 
War  Bill  made  him  the  logical  leader  of  the  "  Consdence  Whigs," 
but  he  declined  to  accept  their  nomination  for  Congress.  He 
took  an  active  part  in  the  organizing  of  the  Free  Soil  party,  in 
revolt  at  the  Whigs'  nomination  of  a  slave-holding  southerner 
for  the  presidency;  and  in  1848  was  defeated  as  a  candidate  for 
the  national  House  of  Representatives.  In  185 1  control  ol 
the  Massachusetts  legislature  was  secured  by  the  Democrats 
in  coalition  with  the  ^ee  Smlers,  but  after  filling  the  state 
offices  with  their  own  men,  the  Democrats  refused  to  vote  for 
Sumner,  the  Free  Soilers'  choice  for  United  States  senator,  and 
urged  the  sele^on  of  some  less  radical  candidate.  A  deadlock 
of  more  than  three  months  ensued,  finally  resulting  in  the  election 
(April  34)  of  Sumner  by  a  majority  of  a  single  vote. 

Sumner  thus  stepped  from  the  lecture  [datform  to  the  Senate, 
with  no  preliminary  training.  At  first  he  prudently  abstained 
from  trying  to  force  the  issues  in  which  he  was  interested,  wbUe 
he  stu(Oed  the  temper  and  procedure  of  the  Senate.  In  the 
doang  hours  of  his  first  session,  in  spite  of  strenuous  efforts  to 
prevent  it,  Sumner  delivered  (Aug.  26,  1852)  S  speech,  "  Free- 
dom national;  Slavery  sectional,"  which  it  was  immediatdy 
fdt  marked  a  new  era  hi  American  history.    The  conventions 
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oC  both  the  great  puties  bad  lust  tffimcd  the  finality  oC  every 
provision  o(  the  Compromise  of  1850.  Reckless  of  political 
expediency,  Sumner  moved  tha^  the  Fugitive  Slave  Act  be 
forihwitb  repealed;  and  (or  more  than  three  hours  he  (Jenounced 
it  as  a  violation  of  the  constitution,  an  affront  to  the  public 
conscience,  and  an  offence  against  the  divine  law.  The  speech 
provoked  a  storm  of  anger  in  the  South,  but  the  North  was 
heartened  to  find  at  last  a  leader  whose  courage  matched  his 
conscience.  In  1856,  at  the  very  time  when  "  border  ruffians  " 
were  drawing  their  lines  closer  about  the  doomed  town  of  Law- 
rence, Kansas,  Sumner  in  the  Senate  (May  19-20)  laid  bare  the 
'*  Crime  against  Kansas."  He  denounced  the  Kaasas-Nebraska 
Bill  as  in  every  respect  a  swindle,  and  held  its  authors,  Stephen 
A.  Douglas  and  Andrew  P.  Butler,  up  to  the  scorn  of  the  world 
as  the  Don  Quixote  and  Sancho  Panza  of  "  the  harlot,  Slavery." 
Two  days  later  (May  22)  Preston  S.  Brooks  (1819-1357),  a 
congressman  from  South  Carolina,  suddenly  confronted  Sumner 
as  he  sat  writing  at  his  desk  in  the  Senate  chamber,  denounced 
his  speech  as  a  libel  upon  his  state  and  upon  Butler,  his  relative, 
and  before  Sumner,  pinioned  by  his  desk,  could  make  the  slight- 
est resistance,  rained  blow  after  blow  upon  his  head,  till  his 
victim  sank  bleeding  and  imconscious  upon  the  Boor.  That 
brutal  assault  cost  Sumner  three  years  of  heroic  struggle  to 
restore  his  shattered  health — years  during  which  Massachusetts 
loyally  re-elected  him,  in  the  belief  that  in  the  Senate  chamber 
his  vacant  chair  was  the  most  eloquent  pleader  for  free  speech 
and  resistance  to  slavery.  Upon  returning  to  his  post,  in  1859, 
the  approaching  presidential  campaign  of  i860  did  not  deter 
him  from  delivering  a  speech,  entirely  free  from  personal  rancour, 
on  "  The  Barbarism  of  Slavery  "— <o  this  day  one  of  the  most 
compreheo^ve  and  scathing  indictments  of  American  slavery 
ever  presented. 

In  the  critical  months  following  Lincoln's  election  Sumner  was 
an  unyielding  foe  to  every  scheme  of  compromise.  After  the 
withdrawal  of  the  Southern  senators,  Sumner  was  made  chair- 
man of  the  committee  on  foreign  relations  (March  8,  1861),  a 
position  for  which  he  was  pre-eminently  fitted  by  his  years  of 
intimate  acquaintance  with  European  politics  and  statesmen. 
While  the  war  was  in  progress  his  letters  from  Cobden  and 
Bright,  from  Gladstone  and  the  duke  of  Argyll,  at  Lincoln's 
request  were  read  by  Sumner  to  the  cabinet,  and  formed  a  chief 
source  of  light  as  to  political  thought  in  England.  In  the  turmoil 
over  the  " '  Trent'  affair," it  was  Sumner's  word  that  convinced 
Lincoln  that  Mason  and  Slidell  must  be  given  up,  and  that 
reconciled  the  public  to  that  inevitable  step.  Again  and 
again  Sumner  used  the  power  incident  to  his  diairmanship  to 
block  action  which  threatened  to  embroil  the  United  States  in 
war  with  England  and  France.  Sumner  ppenly  and  boldly 
advocated  the  policy  of  emancipation.  Lincoln  described 
Sumner  as  "  my  idea  of  a  bishop,"  and  used  to  consult  him  as 
an  embodiment  of  the  conscience  of  the  American  people. 

The  war  had  hardly  begun  when  Sumner  put  forward  his 
theory  of  reconstruction,  that  the  seceded  states  by  their  own 
act  had  "  become  /do  dc  se,"  had  "  committed  state  suicide," 
and  that  their  status  and  the  conditions  of  their  readmission 
to  membership  in  the  Union  lay  absolutely  at  the  determination 
of  Congress,  as  if  they  were  Territories  and  had  never  been 
states.  He  resented  the  initiative  in  Reconstruction  taken  by 
Lincoln,  and  later  by  Johnson,  as  an  encroachment  upon  the 
powers  of  Congress.  Throughout  the  war  Sumner  had  con- 
stituted himself  the  special  champion  of  the  negro,  being  the 
most  vigorous  advocate  of  emancipation,  of  enlisting  the|  blacks 
in  the  Union  army,  and  of  the  establishment  of  the  Freedmen's 
Bureau.  The  credit  or  the  blame  for  imposing  equal  suffrage  rights 
for  negroes  upon  the  Southern  states  as  a  condition  of  Reconstruc- 
tion must  rest  with  Charles  Sumner  more  than  with  any  other  one 
man.  Heedless  of  the  teachings  of  science  as  to  the  slow  evolu- 
tion of  any  race's  capacity  for  self-government,  he  insisted  on 
putting  the  ballot  forthwith  into  the  hands  of  even  the  most 
ignorant  blacks,  lest  their  rights  be  taken  from  them  by  their 
former  masters  and  the  fruits  of  the  war  be  lost.  But  it 
must  be  remembered  that  in  Sumner's  plan  equal  suffrage  was 


to  be  Mjccompuutd  by  free  homcsttada  and  free  ichoob  for 
negroes. 

In  the  impeachment  proceedings  against  Johnson,  Sumner 
was  one  of  the  president's  most  implacable  assailants^  Sumner's 
opposition  to  Grant's  pet  scheme  for  the  annesation  of  San 
E>omingo  (1870),  after  the  president  mistakenly  supposed 
that  he  had  secured  a  pledge  of  support,  brought  upon  him  the 
president's  bitter  resentment.  Sumner  had  always  priced 
highly  his  popularity  in  England,  but  he  tinhesiutingly  sacri- 
ficed it  in  taking  his  stand  as  to  the  adjustment  of  claims  against 
England  for  breaches  of  neutrality  during  the  war.  Sumner 
laid  great  stress  upon  "  national  claims."  He  held  that 
Enghuid's  according  the  rights  of  belligerents  to  the  Confederate 
states  had  doubled  the  duration  of  the  war,  entailing  inestimable 
loss.  He  therefore  insisted  that  England  should  be  required 
not  merely  to  pay  damages  for  the  havoc  wrought  by  the 
"  Alabama  "  and  other  cruisers  fitted  out  lor  Confedeiate  service 
in  her  ports,  but  that,  for  "  that  other  damage,  immense  and 
infinite,  caused  by  the  prolongation  of  the  war,"  the  withdrawal 
of  the  British  ffag  from  this  hemisphere  could  "  not  be  abandoned 
as  a  condition  or  preliminary  of  such  a  settlement  as  is  now 
proposed."  (At  the  Geneva  arbitnition  conference  these 
''  national  claims  "  were  abandoned.)  Under  pressure  from  the 
president,  on  the  ground  that  Sumner  was  no  longer  on  speaking 
terms  with  the  secretary  of  state,  he  was  deposed  on  the  loth' 
of  March  1871  from  tLe  chairmanship  of  the  committee  on 
foreign  relations,  in  which  he  had  served  with  great  distinc- 
tion and  effectiveness  throughout  the  critical  years  since  1S61. 
Whether  the  chief  cause  of  this  humiliation  was  Grant's  vin- 
dictivenesa  at  Sumner's  opposition  to  his  San  Domingo  project 
or  a  genuine  fear  that  the  impossible  demand,  which  he  insisted 
should  be  made  upon  England,  would  wreck  the  prospect  of  a 
speedy  and  honourable  adjustment  with  that  country,  cannot 
t>e  determined.  In  any  case  it  was  a  cruel  blow  to  a  man  already 
broken  by  racking  illness  and  domestic  sorrows.  Sumner's 
last  years  were  further  saddened  by  the  misconstruction  put 
upon  one  of  his  most  magnanimous  acts.  In  1872  he  introduced 
in  the  Senate  a  resolution  providing  that  the  names  of  battles 
with  fellow  citizens  should  not  be  placed  on  the  regimental 
cok>un  of  the  United  States.  The  Massachusetts  legislature 
denounced  this  battle-flag  rtsolution  as  "  an  insult  to  the  loyal 
soldiery  of  the  nation  "  and  as  "meeting  the  unqualified  con- 
demnation of  the  people  of  the  Commonwealth."  For  more 
than  a  year  all  efforts — ^headed  by  the  poet  Whittier — to  rescind 
that  censure  were  without  avail,  but  early  in  1874  it  was  annulled. 
On  the  loth  of  March,  against  the  advice  of  his  physician, 
Sumner  went  to  the  Senate--it  was  the  day  on  which  hit 
colleague  was  to  present  the  rescinding  resolution.  With  those 
grateful  words  of  vindication  from  Massachusetts  in  his  ears 
Charles  Sumner  left  the  Senate  chamber  for  the  last  time.  That 
night  be  was  stricken  with  an  acute  attack  of  angina^ pectoris, 
and  on  the  foltowing  day  he  died. 

Sumner  was  the  scholar  in  politics.  He  could  never  be  in- 
duced to  suit  his  action  to  the  political /expediency  of  the  moment. 
"  The  slave  of  principles,  I  call  no  party  master,"  was  the  proud 
avowal  with  widch  he  began  his  service  in  the  Senate.  For  the 
tasks  of  Reconstruction  he  showed  little  aptitude.  He  was  less 
a  builder  than  a  prophet.  His  was  the  first  dear  programme 
proposed  in  Congress  for  the  reform  of  the  civil  service.  It  was 
his  dauntless  courage  in  denouncing  compromise,  in  demanding 
the  repeal  of  the  Fugitive  Slave  Act,  ^nd  in  insisting  upon 
emancipation,  that  made  him  the  chief  initiating  force  in  the 
struggle  that  put  an  end  to  slavery. 

See  Sumner'a  Works  (15  vols.,  Boston,  i370>i883).  and  Edward 
L.  Pierce's  Memoir  and  Otters  of  Charles  Sumner  (4  vols.,  Boston. 
1877-1803).  Briefer  biographies  have  been  written  by  Amu  L. 
Dawes  (New  York,  1802);  Moorfieid  Storey  (Boston,  1900);  and 
Geoige  H.  tinynn  (Phiuulelphia,  1909). 

SUHNBB,  CHARLES  RICHARD  (1790- 1874).  English  bisiiop, 
was  bom  at  Kcriilworth  on  the  22nd  of  November  1790,  and 
was  educated  at  Eton  and  at  Trinity  College,  Cambridge.  He 
graduated  B.A.  in  1814,  M.A.  in  1817,  and  was  ordained  deacon 
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mil  ptIaL  tm  tte  twd  irintimof  iBi4-tgi6  he  Biinklcnd 
tht  Eiwlilll  fongngukm  U  Ocncva.  and  framiSieio  iSti  ■ 
cuntfc  ei  HigbdeTc,  HunpshiR,  Id  iflao  Gcorgv  [V.  wishnf 
■ppoint  bizB  caoon  ot  Wiodior,  but  the  pfimc  minislcr,  Lo 
limpool.  Bbjcctali  Sumner  Rcalvcd  inslad  b  roynl  ch*p!ain 
tnd  Ubniiiasfaip,  nod  other  prelcrmenls  quickly  Mbwc 
till  u  igi6  be  wu  coniecnlBl  bbbop  of  LlandaS  and  in 


evangelical  in 


ISIT 


_     c,  tactful  and  munilici 
in  bia  view*  he  by  aa  means  confinefl  I 

iB6»  he  resigned  his  see,  but  continued  lo 
hvc  it  tbe  official  residence  M  Famham  until  his  death  on  the 
ijih  d  Augiul  1S74.  He  published  a  number  of  cbargn  and 
auciou,  and  Tit  iffiuilrtul  Ckaritltr  s/  CJnil  Pnutically 
Cinsiitnd  (London,  1S14).  He  also  cdiltd  and  Imnslaled 
John  Millon'i  De  itOiiiit  cjhijluiu,  which  was  found  in  Ihe 
Stale  Paper  tiStt  in  iSij,  and  formed  the  text  ol  Macaulajr'i 
famiHii  essay  on  Millon. 

Ss  the  L</t.  br  hi.  un,  C.  H.  SuoiDer  (i«t«}. 

nmirai,  EDWIM  VOSB  (t74j-iS«3),  American  nidier, 
*u  bom  at  Boston,  Misrachusetta,  and  entered  the  United  Stilts 
srmr  in  i8ig-  He  served  in  the  Black  Hawk  War  and  in 
nrima  Iwliui  csmpalgna.  In  iSja  be  commanded  the  cavaby 
iratmctjsDid  establishment  at  Carlisle,  Pennsiivania.  He  took 
pin  la  the  Meiican  Wlr  u  a  major,  and  for  his  bravery  at 
UdIuid  M  Rey  he  received  Itie  brevet  nnk  of  colonel.  In  l3j7 
he  conmanded  an  expedition  against  the  Cbeycnne  Indians, 
At  the  outbreak  of  the  dvU  War,  lout  years  later,  Sumner  hid 
just  been  promoted  brigadier-general  U.S-A.  and  sent  to  replace 
Sidney  Johnston  in  command  on  (he  Pacific  coail.  He  thus 
look  no  part  in  the  llrst  campilgn  of  the  Civil  War.  But  in  the 
auLunm  he  ns  brought  back  to  the  East  to  command  a  divinou; 
and  soon  alleniards.  as  a  aujor-fencrtl  U.S.V.,  a  copa  in  the 
amy  tbtt  was  being  organized  by  McClellin,  Tbiis  rorps, 
nDinbered  II.,  retained  Us  independent  enslence  throughout 
the  war,  and  under  the  command  oi  Sumnej,  Couch,  Han- 
«Kk  and  Humpfarcyi  it  bad  the  doerved  reputatioD  it  being  the 
boi  in  thi  Unioo  icmy.  Sumner,  f*o  was  by  far  the  oldest 
of  the  generelsln  the  army  of  the  Potomac,  led  his  corp^thir>ugh- 
out  the  peninsular  campaign,  was  wounded  during  the  Seven 
Diys'  Balllt,  and  received  the  brevet  ol  majoi-Bcncral  U.SA., 


unded   in  the  b 
to  the  c 


id  of  the  a 


lyoltii 


When 


Smnner  to  command  the  right  grand  divisit 
tbe  old  avalry  soldier  took  pari  in  the 
Fredeticksburg,  in  whkh  the  II,  corps  suf 
Soon  afterwards,  on  Hooker's  appatutmei 


list  ol  Maich  iH 

(    BIRD    (!78o-iS 


1),    English   archbishop. 


ik  orders.    He  i 


lented  t 


■  fellow  of  Eton  in  1^17,  nr 
1  to  the  living  ol  Waple  Duil 
a  prebeodaryship  of  Durhan 


Oifordshiie.     After  holding  i 
tome  years,  he  waa  c 

During  fus  episcopate  many  cnurcpes  ana  scnuuu  weic  uul 

opedally  by  tbe  evangelical  pally,  to  which  be  belonged;  tb 
best  known  are  his  TttolUt  cni  lit  Raorii  tj  Crcalim  and  U 
Mora/ ^Un'iafeio/ lite  CreoWf  (London,  1B16)  and  Tlie  Evidtni 
■  " ■    ■  <d  jmrn  ill  Salun  and  Riciplicm  (Loadoi 


li.l. 


iS^Sbi 


in  which  capacity  he 

'Ceoi^  Coendiui 
br  Bishop  PhillpoiU' 

dccifioa  wu  reversed  by  the  pr 


in  (1787-1857)  wi 
•e  of  his  Calviniui 


Ihetl 


confUd  with  BIshdp  Henry  PhiUpptti  of  Exeter  (i7iS-iS6^, 
'  o  accused  film  of  supporting  ticrciy  and  rduied  to  cod»- 
inleate  with  him.  He  supported  the  Divorce  Bin  In  parUti- 
'    '        ipposed  the  Deceased  Wife's  Sister  BQ]  and  tbe  bill 


ring  Jew 


h  disabilities 


SUHHEB.  WILUAM  OBAHAK  (1840-1910),  Americam 
ODoraist,  van  bora,  of  English  parentage.  In  Paterson,  Nev 
Tscy,  on  the  joth  of  October  iS<o.  He  was  brought  up  ia 
Hartlord,  Connecticut,  graduated  at  Vale  College  in  iS<J, 
studied  French  and  Hebrew  in  Geneva  In  1S6J-18&4  and  divinilj 
and  history  It  Gottingen  in  iSa^-iSM,  and  in  iS66~i86o  waa 
a  tutor  at  Yale.  He  was  ordained  a  priest  of  tbe  Protestant 
Episcopal  Church  In  lUg,  was  assistant  rector  ol  Calvar; 
Church,  New  York  Gly,  aod  in  1870-1871  na  rector  ol  tbe 
Church  of  the  Redeemer,  Morriitown,  New  Jersey.  From  1871 
lo  v)o^,  when  he  became  professor  emeritus,  he  was  prolcssot 
of  politics!  And  social  science  at  Yale,  la  1909  he  was  pruident 
of  the  American  Sociological  Society.  He  died  at  Eugltwood, 
New  Jersey,  on  the  itth  <rf  April  1910. 
He  wu  notatite  eflpecialty  as  an  oppo 


'£<!= 


Mher.     He  ' 


'M 


Pnl 


fi»75liitf'»/.4"^'"/"c*J«(>S8i),  ir 
Series":  WkM  SkIoI  Oanr,  Owe  la  E 
Ej«yi  in  {••UlUal  und  Sixial  Sr^maf 

RnpJyfifffl  (1  vols.,  iBoi);^  Hiibtryaf  I 
(1896)1  iind  mlwni:  a  StmJy  of  Ai 
Vn,fl.Mann,r,,  Ciuam,.  Vow  a<Kf 


SOHFrER.  a  pack-horse  or  mule, . 
partfculariy  (of  military  piiipnes. 


There 


■ying  bi 


words  0 


through   the  Old  1 
from  Late  Lat,  uln 


Lve  coalesced.  Thesi 
imer"  and  "sumplet."  The  Eist  cr 
-each  sDMMMr,  a  pack-horse,  the  < 
pack-Etoflia  drivar.    Both  corae  ultinu 

rek    sdv/ia,    burden,    vli 
^nse  of  a  drfver  of  a  [uck-hi 


n.  Old  Frei 


SOXPTUAnY  UiVi  (from  Lat,  nmfliunui,  bebn^: 
cost  or  eipense,  »iw^ii[),  those  laws  intended  to  liir 
regulate  the^ivate  eitpcnditure  ol  the  dliiens  of  a  commi 
They  miy  be  dictated  by  political,  or  economic,  ot  mora 
siderationa.    They  have  exisicd  both  in  ancient  aod  in  m 


the  inhabi 


It  they 


couk)  a  Lacedaemonian  p 

than  the  axe  and  saw.  Among  Ihe  Spart:ins  t 
frngal  habits  of  h7e  were  secured  rather  by  the 
pkaditia   (public   neals)   than   by  apeciiJ  e 

1  money  alone  was 


Lycurgcan  legislation, 
departed  from  the  Doric 


itutionuf  the 


h  had  ei 


customs,"  says  K.  O.  Mflllcr, 
were  trtquent  ana  strict  priAibiiions  against  eipcnsiveness  of 
female  attiie,  prostitutes  alone  being  wisely  eicepled,"  In  the 
Locrtan  code  ol  Zileucus  ciilsens  were  lorbldden  to  drink 
undiluted  wine.  Tbe  Soloniin  sumptuary  enactments  were 
directed  principally  against  the  eitravagance  of  feoulc  apparel 
and  dowries  si  eicewive  amount;  costly  banqoeis  also  wei* 
forbidden,  and  expensive  tuner^  aolemnlliea.  Tlic  Pytha-' 
goreans  in  Magna  Graeda  not  only  protested  against  the  luxury  of 
tbeirtimebut  encouraged  le^dalion  with  a  view  to  restraining  it. 
At  Rome  Ihe  tyslFm  of  sumptuary  edicts  and  enactment* 
was  larply  developed,  whilst  ttie  objects  of  such  legation' 
were  concurnntly  sought  to  be  attained  through  Ihe  exercise 
of  i)k  eenioriil  power.     The  code  of  the  Twelve  T  " 


nott  important  sumptuary  lawi  ot  tl 
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, A  cbcck  inordiBUe  eofieAie  on 

ceol  the  aeute  waa  paHfld  idhiaieitn  fart>id' 
|it  ia  lacnd  Hlea,  aad  pnthibllidA  Ihe 
mea.    But  It  appean  tram,  Tuitui 

_ _. ia  pot  into  hli  aiouth  wety  ntich  in 

Miclrita  Hsnea'a"  Quid  le(cadBeRBtlbuavaiiaeiin6ciiinir") 
,iat  be  kxriied  more  lo  the  impRncment  of  aiannen  than  10  diiecl 
le^ilatlve  icticn  for  Ihe  renrictioa  of  liuury.  Suetoniut  mcnuon 
Bonw  rHidadoni  aude  by  Nero»  and  we  hear  df  "fimher  Initiation 
of  IhitVind  by  Hadrian  and  later  empinn.  la  the  time  of 
TenuUiaa  the  tunpuaiy  lawaupear  to  have  been  tUnta  o<  the  paM 

Id  inodera  tima  ttt  £nt  ImpotUnt  lumpluaiy  ItgiiUtioii 
wu:  Id  Italy  tbat  of  Frcderkk  IL;  in  Angoa  thai  of  Jamct  I., 
In  iiMi  In  Fnnce  that  of  Hiilip  IV.i  in  England  Ibt  of 
Zdwatd  n.  aud  Edward  III.  In  1 144  Philip  IV.  made  ptDvisioiia 
at  to  the  dn»  and  the  table  expenditure  of  the  fcveni  onteti  of 
men  in  hii  kingdam.  Charles  V.  of  Fnnce  (oibade  the  Ote  of 
bmg-poinled  abocSf  a  fashion  agunit  which  pops  and  coundla 
had  protested  in  vain.  Under  Ulei  kinga  the  uie  •!  gold  tod 
iUvet  embioidery,  silk  ituSs  and  fine  linen  ware*  wu  rtstiicted 
— at  first  moral  and  iflerwatdl  econoniic  motivet  being  put 
forwiid,  tbe  latter  especially  from  the  nt*  of  the  meusjitile 
theory.  In  England  we  hear  much  fiom  Ihe  writeis  of  the  14th 
century  of  tbe  eitravagance  of  drcai  at  tbat  period.  They 
nmark  both  on  Ibe  greal  splemfour  and-  eipeniivenaa  ol  (be 
apparel  of  the  higher  oidecs  and  00  the  fuiiaitic  and  ddormlaj 
fiibioni  adopted  by  penons  of  all  nnlis.  The  parliament  held 
atWeslminsler  in  i^fij  made  Uw<  (j?  Edw.  ID.  c  S-14}  to 
tesirain  ibis  undue  dpcnditute  and  to  regulate  the  dreia  of  tbe 
Kvaal  classes  of  Ibe  people  These  Uatutcs  were  repcaleij  in 
the  following  year,  but  similar  ones  were  pass«d  ifain  bi  the 
•aiaetogn.  iSty  seem,  however,  to  have  had  little  effect,  for  in 
the  reign  of  Richard  II.  the  lame  ucestes  prevailed,  apparently 
In  a  ttill  greater  degree.  Another  statute  was  paaMd  in  Iha 
year  i^fij  (j  Edw.  IV.  c  j}  for  the  regulation  of  tbe  dresi  of 
pcnonaot  all  ranks.  In  this  it  waa  slated  that  "the  commons 
of  the  realm,  as  well  men  ai  womea,  wear  eirassive  ai)d  inoidi- 
aale  appaid  lo  the  great  diqileanre  of  dad,  the  enrichlnf  of 
strange  raalma,  and  the  dcstnictioii  of  this  leslia."  An  acC  of 
1444  had  previously  regulated  tbe  cfotbing,  wbai  It  formed  part 
nf  the  wages,  of  servants  employed  ia  husbandry:  a  bailiff  or 
evcrsea  was  to  have  an  allowance  oI  5s.  a  year  for  his  dothing, 
•  hindiir  principal  tenant  4X., and  an  ordinary  servant  3a.  sd.— 
sums  equvaltot  rctpcclivdy  to  joa.,  «at.  and  33s.  4d.  of  our 
money  (Henry).  Already  in  tbe  leign  of  Edward  II,  a  ptodama- 
tioB  had  beBi  itaued  against  Ihe  "ouiragaoua  and  «HxiiivB 


nnlllttuk  «l  ncata  and  didM  riMi  tlw  giMt  iBen  of  the  kii* 
dam  b*d  taed,  aiKl  ttQl  used,  in  IhA  eastlcs,"  as  wdl  as  "  pd- 

aont  of  iafrtor  rank  iniuihig  tbi '  

alatkm*  required  w»d  Ibcir  dra 
tbe  rale  waa  laid  down  that  the  p 
couiM>  of  Oeah  meat  aoved  op  to  ihcir  Ublcs,  and  «  &h  days 

liii  Edward  UL  atlimpted  also  to  IcgiibK  igalnM  huoriooa 
liviflA  and  In  ijbj,  at  Ihe  saine  time  wImb  cottumea  wen 
leguUted,  It  was  enacted  that  tbe  tcnanli  of  gcntlanen, 
mercbanK  and  attificoa  ahould  have  only  one  mial  d  dcah  or 
fiib  b  the  day,  and  that  their  Mba  food  tbould  consist  of  nilk, 
butto  and  chsett,  SimUaracIsiotltaM  aboira  mcnlioned  wcrt 
puscd  in  Scotland  also.  In  1433  (f«^  Jama  I.),  byao  act 
ol  a  ptriiaiDcnt  which  tat  at  Penh,  the  muDCC  of  llvii«  of  all 
ordeia  bi  Scotland  was  praoibed,  and  in  paitlndar  the  use  ol 
pics  and  baked  meats,  which  had  been  orily  lately  iotroducod 
into  the  country,  was  forbidden  to  all  under  tbe  rank  ol 
baron.  In  t^sj  (Itmf.  Jamas  11.]  an  act  was  paaed  acainit 
"  sumptuous  ddtbing."  A  Scollbh  aumptuary  lav  of  i6>i 
was  tbe  last  of  the  kind  in  Great  Britain. 

In  Japan  sumptuary  laws  have  bees  passed  with  a  frequency 
and  minuteness  of  scope  such  as  hat  no  parallel  in  tho^hiiuiry 
ol  the  western  world.  At  tbe  bt^onlog  of  the  nth  ciDtuty  wa 
find  an  Imperial  edict  regulating  tbe  sise  of  a  house  and  evoi 
imposing  restrictions  as  to  tbe  mateiiaJs  of  which  it  is  lo  bt 
built.  But  it  was  during  the  Tokugawa  period  that  suioptuary 
lawa  and  regulations  wse  passed  in  tbe  inosl   bewilderiag 

the  least  particular — from  tbe  wearing  of  a  beard  or  tbe  dressing 
of  tbe  hair  down  to  the  coat  of  his  wife's  bairpins  or  the  ptitc  ol 
hischild's  dolLi 
A.  Fsgnon  and  others  have  poiRLcd  oot  that  "Inury  "  lia  itm 

caungcd.  RoKher  has  called  aiieniioa  to  the  fact  that  the  oaiun 
of  the  prevalent  liiiury  changes  wiih  Ibe  stage  of  iixial  devriop- 
mmt-  He  endeavour*  10  thov  that  there  are  three  periods  id  tbe 
liiitor^  of  Imury — one  in  which  it  is  coane  and  pniitKi  a  aecond 
ia  which  ii  aimi  nuioly  at  confon  and  elcgaaee;  and  a  ihinl. 
prowr  to  periods  of  decadence,  ia  whkh  it  it  poverted  to  vkiout 
and  unnatural  end*.  Tbe  second  of  Iheie  began,  in  modern  rimei^ 
with  the  ecBcrgence  of  Che  Weucm  naliont  from  ihe  mnlicval 
t«iad.  and  in  the  aadeM  communi-—  -•  — — i-  "<  .:~n.-  .~.^- 
tian.  Roscber  botdi  that  the  sunpi 
appears  at  tbe  imening  of  this  stu 
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natural  than  in  the  modm  world,  in  whicli 
in  geoatal  icaKy.  though  impnfeclly,  ac 
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ol  legitlal^  oonpuUon  ia  [bete  on 
Adam  Seallb  prbtests  agunst  Ihe  " 
of  kings  and  mininers  In  prttcndins 
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(i)  1505,  June  asd.  4h.  i6[n.  IS8.  {2)   1905,  June  isd.  4h.  1701.  iss. 


(4)  190S.  June  3sd.  4I1.  19m.  c 


SUN 


1905,  Jan.  3id.  iih.  17111.  175. 


190S,  Feb.  zd.  10b.  50in.  28s.  1005.  Feb.  8d.  ijh,  3m.  ■;&. 

Photographs  of  the  Sun,  laken  at  Ihe  Royal  Observatory,  Greenwich.     Observ'er:  K.  W.  Maunder. 
Instrument,  Thompson  Photoheliograph.     Focal  length,  9  ft.     Aperture,  9  in. 
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;;  W.  J.  AaMqr,  Jutnivdicm  ft  BMsk  Bcmiamk  ttialtry 
und  Theory  (1805X:  W.  Denton,  Engfand  tn  the  Piftenuk  Centwr^ 
(i<88l.  One  01  the  best  extant  treatmmts  of  the  whole  «iib|ect  n 
that  By  Roacfaer,  in  hie  casay,  uber  dem  Imxmst  runblished  in  hit 

(Sided..  1878}.  O-i^I) 

SUHTUU  THOMAS  (x736-x83a),  American  soldier,  was  bom 
in  Hanover  county,  Vurgima,  on  die  14U1  of  July  1736.  He 
served  in  the  Viisinia  militia  during  the  French  and  Indian  War 
and  was  present  at  Braddock's  defeat  (1755).  Some  time  after 
1763  he  removed  to  South  Carolina.  He  is  best  known  for  his 
service  during  the  War  of  Independence,  but  he  saw  littie 
active  service  until  after  the  fiedl  of  Charleston  in  &fay  X78a 
In  July  1780  he  became  a  brigadier-general  of  state  troops. 
During  the  remainder  of  the  war  he  earned  on  a  partisan  cam- 
paign, and  earned  the  sobriquet  of  the  "  Gamecock."  He  failed 
in  an  attack  upon  Rocky  Mount  (Chester  county)  on  the  ist  of 
August  1780,  but  on  the  6th  defeated  500  Loyalists  and  regulars 
at  Hanging  Rock  (Lancaster  county),  and  on  the  X5th  inter- 
cepted and  defeated  a  convoy  with  stores  between  Charleston 
and  Camden.  His  own  regiment,  however,  was  almost  annihilated 
by  Iiettt.-CoIonel  Banastre  Tarleton  (X7S4-X833)  at  Fishing 
Creek  (Chester  county)  on  the  i8th.  A  new  force  was  soon 
lecnuted,  with  wMch  he  defeated  Major  James  Wemys  at 
Fishdam  (Union  county)  on  the  night  of  the  8th-<)th  of  Novcqi- 
ber,  and  xepulsed  Tarleton's  attack  at  Blackstock  (Union  county) 
on  the  20th,  when  he  was  wouncled.  In  January  1781  Congress 
formally  thanked  him  for  bis  servicea  He  was  a  member  of 
the  state  convention  which  ratified  the  Federal  constitution 
for  South  Carolina  in  1788,  he  himself  opposing  that  instrument; 
of  the  national  House  of  Representatives  in  1 789-1 793  and  again 
in  1797-X801,  and  of  the  Unitod  States  Senate  from  x8ox  to  x8io. 
At  the  time  of  his  death  at  South  Mount,  South  Carolina,  on  the 
xst  of  June  1832,  he  was  the  last  surviving  general  officer  of  the 
War  of  Indq>endence. 

See  Edward  McCndy.  The  History  of  Somtk  CareliMa  m  Ike  Bteehh 
Aom  (2  vols.,  New  York,  1901-1902). 

SUIITBR,  a  city  and  the  county-seat  of  Sumter  county, 
South  Carolina,  U.S.A.,  42  m.  by  rail  £.  by  S.  of  Columbia. 
Pop.  (1900)  5673  (3169  negroes);  (1910)  8109.  Sumter  is 
served  by  several  divisions  of  the  Atlantic  Coast  line  and  by  the 
Southern  railways.  It  is  the  seat  of  St  Joseph's  Academy 
(Roman  Catholic)  for  girls.  The  region  produces  tobacco, 
vegetables  and  cotton,  and  there  ate  various  manufactories  in 
the  city^  Sumter  was  founded  in  x8oo  and  was  named  in  honour 
of  General  Tbomas  Sumter;  it  wi^  first  chartcxed  as  a  dty 
in  1887. 

8U1IT,  a  town  of  Little  Russia,  in  the  government  of 
Kharicov,  122  m.  by  rail  N.W.  af  the  dty  of  Kharkov,  founded 
in  1658.  Pop.  (1900),  28,519.  It  is  an  important  centre  for  the 
trade  of  Great  Rus»a  with  Little  Russia—Battle  and  corn  being 
sent  to  the  north  in  exchange  for  manufactured  and  grocery 
wares.  It  has  important  sngar  manufacture,  and  a  technicid 
schooL 

SOU  (0.  Eng.  twtne^  Ger.  tome,  Fr.  soMl,  Lat.  sti,  Gr. 
IXios,  from  which  comes  keUo-  in  various  English  compounds), 
the  name  of  the  central  body  of  the  solar  system,  the  luminous 
orb  from  which  the  earth  receives  light  and  heat;  (see  Sumshine); 
hence  by  analogy  other  heavenly  bodies,  whkh  form  the  centre 
of  systems  are  called  suns. 

To  understand  the  phemsnena  of  the  sttn,  we  should  reproduce 
them  upon  the  earth;  but  this  is  clearly  impossible  since  they 
take  place  at  temperatures  which  volatilise  all  known  substances. 
Hence  our  only  guides  are  such  general  laws  of  mechanics  and 
idiysics  as  we  can  hardly  believe  any  circumstances  will  falsify. 
But  it  must  be  remembered  that  these  require  extrapolation 
from  experience  sometimes  suffidently  remote,  and  it  is  possible 
they  may  lead  to  statements  that  are  obscure,  if  not  contra* 
dictory.  The  body  of  the  sun  must  consist  <A  uncombined  gases; 
at  the  surface  the  temperature  is  some  sooo**  C.  abcrve  the  boiling 
point  of  carbon,  axul  a  little  way  within  the  body  it  may  probably 
exceed  the  critical  point  at  which  increase  of  pressure  can  produce 
the  liquid  state  in  any  substance.    But  as  tiie  tten  density 


exceeds  that  of  water,  and  probably  falls  but  little  from  the  centre 
to  the  surface,  these  gases  are  gases  only  in  the  sense  that  if  the 
pressure  of  neighbouring  and  outwaid  parts  gravitating  to- 
wards the  centra  were  relaxed,  they  would  expand  explosively, 
as  we  see  happening  in  the  eruptive  prominences.  They  have 
lost  cera|rietely  the  gaseous  characteristic  of  producing  a  line 
spectrum,  and  radiate  like  incandescent  solids.  The  surface 
r^oa  iASisAl  yidds  a  continuous  spectrum  is  called  the  ^Mo- 
sphere*,  it  possesses  opticaQy  a  sharp  boundary,  which  is  gener- 
sily  a  perfect  ^ere,  but  shows  occasionally  at  the  rim  slight 
depressions  or  more  rarely  devationa  Endosmg  the  photo- 
sphere is  a  truly  gaseous  envdope  which  is  called  the  ckromo- 
sphere,  and  which  shows  a  spectrum  of  bright  lines  when  we  can 
isoUte  its  emission  from  that  of  the  photoq>here.  This  envdope 
is  also  sharply  defined,  but  its  normal  appearance  is  compared 
to  the  serrations  which  Uades  of  grass  show  on  the  skyline  of  a 
hin,  and  it  is  disturbed  by  the  outbursts,  called  prominences,  of 
which  details  are  given  bdow.  Outside  this  again  is  an  envdope 
of  matter  pf  enormous  extent  and  extreme  tenuity,  whether 
gaseous  or  partly  minute  liqutd  or  solid  drops,  which  is  called  the 
corona.  It  has  no  sharp  boundary,  its  brightness  diminishes 
rapidly  as  we  recede  from  the  limb,  and  sudi  structure  as  It' 
shows  consists  of  kmg  streaks  or  filaments  extending  outwards 
from  the  limb  in  broad  curved  sweeps.  Finally  there  is  the 
envdope  of  still  vaster  extent  and  of  unknown  constitution  which 
gives  the  sodiacal  Hght  (q.v.);  its  greatest  extent  is  along  the 
ecliptic,  but  it  can  also  be  certainly  traced  for  35**  in  a  perpen- 
dicular direction.-  The  lower  gaseous  doaks  absorb  a  large  part 
of  the  light  admitted  by  the  photo^here,  and  especially  at  the 
limb  and  for  the  more  refrangible  rays  the  loss  of  intensity  is 
very  marked. 

In  the  instants  when  a  slnup  image  of  ^he  photosphere  is  seen 
or  photographed,  it  shows  a  granulated  appearance  like  white 
flakes  strewed  fairty  evenly  upon  a  dark  ground.  The  figs. 
r,  a,  3,  4  (plate)  show  enlargeiDcnts  from  photo-  oemtt^ 
graphs  by  Hansky  at  Pulkowa  (June  25,  X905);  Apptarmmoe 
they  sat  separated  by  intervals  from  25  to  80  ff (y*** 
seconds,  and  he  has  succeeded  in  showing  identity  '^^"^ 
in  many  of  the  granules,  or  more  properly,  douds  represented. 
Thus  they  exhibit  at  once  general  appearance  and  its  changes. 
The  diameters  range  from  400  m.  or  less  up  to  1200  m.,  and  the 
^)eeds  relative  to  the  spot  range  up  to  2  or  3  m.  per  second. 
M.  Hansky  bdieves  these  moti<ms  may  be  the  consequences 
of  matter  rising  from  below  and  thrusting  the  surface  groups 
aside.  Usually  the  changes  are  such  that  it  is  impossible  even 
to  recognize  the  formations  in  successive  photographs.  Besides 
granulations  the  sun's  disk  shows,  as  a  rule,  one  ormore  spots  or 
groups  of  qx>ts.  Each  qx>t  shows  witli  more  or  less  completeness 
a  ring-shaped  penumbra  endosing  a  darker  umbra;  the  umbra, 
which  looks  black  beside  the  photosphere,  is  actually  about  as 
brilliant  as  limelight.  In  the  neighbourhood  surrounding  the 
penumbra  the  granules  appear  to  be  packed  more  doody,  forming 
brilliant  patches  called  facsdae.  In  the  shape  of  a  qx>t  there  is 
neither  rule  nor  permanence,  though  those  that  are  nearly  circular 
seem  to  resist  change  better  than  the  othen.  They  arise  from 
combinations  6f  smaller  spots,  or  from  nothing,  in  a  diort  period, 
say  a  day.  They  an  never  wholly  quiescent.  Bridges,  more 
brilliant  than  the  rest  of  the  photosphere,  form  across  them,  and 
they  may  divide  into  two  parts  which  separate  from  one  another 
with  great  vdodty.  The  largest  spots  are  easily  seen  by  the 
naked  eye,  if  the  brilliancy  of  the  disk  is  veiled;  the  umbra  may 
be  many^ — ^ten  or  more  diametera  of  the  earth  in  breadth. 
The  length  ef  their  life  is  difficult  to  assign,  because  there  is 
some  tendency  for  a  new  group  to  arise  where  an  old  one  has 
disappeared;  but  one  is  recorded  which  appeared  in  the  same 
place  for  eighteen  months;  the  average  is  perhaps  two  months. 
They  are  carried  across  the  disk  by  the  sun's  rotation,  partaking 
in  the  equatorial  accderation;  they  also  show  mariced  dis- 
placements of  their  own,  whether  with,  or  relative  to,  the  neigh- 
bouring photosphere  does  not  appear;  at  the  beginning  of  their 
life  they  usually  outrun  the  average  daUy  rotation  appropriate 
to  their  latitude.    Spots  are  rare^  fownd  on  the  equator^  or 
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mote  than  ^5^  N.  or  S.  of  it,  ud  at  4^  are  ptacticftlly 
unknown.  Their  occurrence  within  tbeso  cooes  follows  sUtisii- 
caOy  a  uniform  law  (see  Auroba).  Other  information  about 
the  spots  is  given  below,  in  connexion  with  tbdr  spectra.  It 
may  be  said  that  nothing  definite  has  been  established  as  to 
what  they  are.  The  statement  known  as  A.  Wilson's  theory 
(1774)1  that  they  axe  hollows  in  the  photosphere,  long  supposed 
to  be  proved  by  perspective  effects  as  the  spot  approached  the 
limb,  is  discredited  by  F.  Howlett's  careful  drawings^  which, 
however,  do  not  establish  the  contrary.  To  draw  a  trustworthy 
conclusion  it  is  necessary  that  the  spot  should  be  quiescent,, 
show  a  wcU-developed  and  fairly  symmetrical  peaurabra,  and  be 
observed  near  the  limb  and  also  near  the  centre,  and  these 
conditions  are  satisfied  la  so  few  cases  as  to  withdraw  all 
statistical  force  from  the  conclusion.  Figs.  5,  6,  7,  8  (plate) 
are  reproductions  of  the  Greenwich  i^otographs  of  the  sua 
from  the  30th  of  January  to  the  8th  of  February  1905. 
The  first,  taken  alone,  might  seem  to  bear  out  Wilson's 
theory,  but  the  others  show  that  the  penumbra  is  really 
very  unsymmctrical  and  much  broader  on  the  side  towards 
the  limb,  apart  from  anything  which  perspective  may  have 
to  say.  The  photosphere  does  not  rotate  in  one  piece,  lower 
latitudes  outrunning  higher.  This  was  discovered  by  R.  C. 
Carrington  from  observations  of  the  spots,  extending  from  1853 
Kotatioaoi  to  i86x,  from  which  he  determined  also  the  position 
tb9Photo'  of  the  sun's  axis.  But  conclusions  from  the  spots 
Mpbtn,  „Q  £^^  q{  anomalies.  £.  W.  Maunder  and  Mrs 
Maunder  found  that  different  spots  in  the  samo>»)ne  differ  more 
than  do  the  means  for  different  zones,  while  a  long-lived  apot 
settles  down  to  give  more  consistent  rcsidts  than  are  furnished 
by  spots  of  one  apparition.  In  the  span  of  two  complete  suiv- 
^pot  periods  no  evidence  was  found  of  peiiodk  or  other  cfaange 
with  Upse  of  time.  The  problem  still  awaits  complete  discussion. 
The  irregularities  incidental  to  use  of  the  spou  are, escaped  by 
comparing  the  relative  Doppler  di^laccments  of  the  same 
u}ectral  line  as  given  by,  the  rocediag  and  advancing  limbs  of 
tno  sun.  The  observation  is  a  delicate  one,  and  was  iiist  access- 
fully  handled  by  N.  C  Dun^r  in  1890.  But  his  determinations, 
repeated  recently  {Ada  upsaL  IV.  vol.  i.,  1907)  as  well  as  those 
of  J.  Halm  at  Edinburgh  {Ast*  Nack,  vol.  173,  1907),  are  super- 
seded by  a  photographic  treatment  of  the  problem  by  W.  S. 
Adams  {Aitrophys.  Journ,,  xv/'u,  1907). 

The  diagnun  (fig.  9)  sfaaws  Adanu'a  value  for  the  angular  velocity- 
^for  diiferent  latitauos  ^,  the  dot»  representing  theactUfil  obaervar 
"■  '  "^  uistortion  of  a  set  of  meridians 

important  feature  added  to 
^  behaviour  of  spectral  lines 
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Fig.  9. 

which  are  believed  to  originate  at  different  levels.  The  data  given 
above  refer  to  the  mean  reversing  layer.  Lines  of  lanthanum  and 
carbon  whkh  arc  believed  to  belong  to  a  low  level  showed  system- 
atically funaller  angular  velocity  than  the  average.  This  promises 
to  be  a  fertile  field  for  future  inquiry.  Pending  more  conclusive 
evidence  from  the  spectroscope,  the  interpretation  of  the  peculiar 
surface  rotation  of  the  sun  appears  to  be  that  the  central  oarts 
of  the  body  are  rotating  faster  than  those  ootside  them ;  for  if 
snob  were  the  case  the  observed  pbenotaeaoo  would  arise.    For 


eensider  fint  a  fHddenleiB  fluid.  The  wqatitkm  ef  thrfaeoi  of  eqtial 
aapiular  motion  would  be  of  the  form  fR  (i-"«eosY),  wbera 
«  ts  proportional  to  the  square  of  the  angular  motion,  supposed 
small,  and  R  increases  as  «  diminishes.  Consider  the  traces  these 
surfaces  cut  on  anv  sphere  fmaivm  have  d«/^  wacsin  9coi9/\cot^9~- 
aRrVR/</c},  which  is  positive  and  has  a  maximum  in  the  middle 
latitudes;  so  that,  proceeding 
from  the  pole  to  the  equator 
along  any  meridian,  the  angular 
velocity  would  contiavally  in- 
crease, at  a  rate  which  was 
greatest  in  the  middle  latitudes. 
This  is  exactly  what  the  ob- 
servations show.  Now  if  this 
state  be  supposed  established  in 
a  frictionless  fluid,  the  con- 
sideration of  internal  friction 
would  simply  extend  the  char- 
acteristics found  at  any  spot  to 
the  neighbourhood,  and  there- 
fore if  the  boundaiY,  were  a 
sphere  and  so  for  a  frictionless 
nutd  an  exception,  it  would 
cease  to  be  an  exception  when 
we  allow  for  viscosity.  But  this 
theory  gives  no  clue  to  the  results  relating  to  hydcxieen,  which 
belongs  to  a  high  level,  and  whi^h  Adams  has  showa  to  move  with 
an  angular  velocity  decidedly  greater  than  the  ecuatorial  angular 
velocity  below  it,  and  not  to  show  any  sign  of  falling  off  towards 
thg  poles. 

It  is  useful  to  form  a  conception  of  the  mechanical  state  ^Hthin 
the  tunV  body.    Its  temperature  must  be  dominated  directly 
or  indirectly  by  the  surface  radiation,  and  since  the  MeehMak»i 
matter  is  gaseous  and  so  open  to  redistribution,  the  sttt» 
same  is  true  of  den»ty  and  pressure.  It  is  true  that  '•'•"•a^tr* 
withiu  the  body  radiations   must  be  stifled  within  a  short ' 
distance  of  their  source;  none  the  less,  they  will  determine 
a  temperature  gradient,  falling  from  tiie  centre  to  the  borders, 
though  foe  the  most  part  ftdUng  very  slowly,  and  we  may  ask 
what  relative  temperatures  in  different  parts  would  maintain 
themselves  if  once  established.    Stefan's  law  of  radiation  ac- 
cording to  the  fourth  power  of  the  temperature  is  too  diificult 
to  pursue,  but  if  we  are  content  with  cognate  results  Wt  can 
follow  them  out  mathematically  fn  a  hypothetical  law  of  the. 
first  power.     We  thra  find  that  the  deiu^tty  would  increase 
as  we  go  outwards,  at  first  slowly,  but  finally  t^ith  extreme 
rapidity,  the  last  ttoth  of  the  radius  comprising  half  the  mass. 
The  radiation  from  Mch  a  body  would  be  practically  nil,  no 
matter  how  hot  the  centre  was.    Of  course  such  a  state  would 
be  statically  uikstable.    It  would  never  get  established  because 
ctttrents  wotdd  arise  to  exchange  the  positions  of  the  hotter, 
less  dense,  inner  parts  and  the  cooler,  more  dense,  outer  ones. 
By  this  Interchange  the  inner  parts  would  be  opened  out  and  the 
total  radiation  raised.    Since  the  only  cause  for  these  convection 
cvrrents  is  the  statical  instability  produced  by  radiation,  and 
the  rapid  stifling  of  radiations  within  the  body  produces  there 
a  temperature  gradient  falling  very  slowly*  they  would  be  for  the 
most  part  extremely  slight.    Only  near  the  surface  would  they 
become  violent,  and  only  there  would  there  be  a  rapid  fall  of 
temperature  and  density.    Through  the  main  body  these  would 
remain  nearly  constant.    Indeed  it  seems  that,  in  the  final 
distribution  of  density  throughout  the  part  which  is  not  subject 
to  violent  convection  currents,  it  must  increase  slightly  from 
the  centre  outwards,  since  the  ainvnts  would  cease  altogethci 
as  soon  as  a  uniform  state  was  restored.    In  the  outer  strata 
a  different  state  must  prevail.      Rapidly  falling  temperature 
must  (and  visibly  does)  produce  furious  motions  which  wholly 
outrun  mere  restoration  of  statical  balance.    Portions  change 
places  so  rapidly  and  so  oontinuolly,  that  we  may  take  it,  where 
any  average  is  readied,  the  energy  is  so  distributed  that  there  is 
neither  gain  nor  loss  when  such  a  change  occurs.    This  is  the 
law  of  convective  equilibrium.    But  in  the  sun's  atmosphere 
gravitation  alone  is  amisleading  guide.    Convective  equilibrium, 
which  depends  upon  it,  gives  far  too  steep   a   temperature 
gradient,  lor  it  yields  a  temperature  of  6000*  only    300  m. 
within  the  freesorface,  whereas  the  chromosphere  is  of  on  average 
thickness  of  5000  m.,  and  attains  that  temperature  only  at  its 
base.    ProlMbly  the  factor  which  thus  diminsihes  the  effective 
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condensing  power  of  gravitttdon  at  the  sun's  borders  b  the 
pressure  ol  radiation. 

The  radiations  ixom  the  sun  must  be  considered  in  two  psrts, 
corresponding  respectively  to  the  continuous  qxctnim  and  the 
-Th^atM±  line-spectrum.  The  latter  Is  considered  below; 
' Btttr"  ^^  ^  indicative  of  the  chemical  elements  from  which 
the  lines  can  proceed,  and  its  state  at  the  time  of 
emission;  the  former  is  indicative  oniy  of  the  rate  Of  loss  of 
energy  from  the  sun  by  radiation,  and  is  inwoven  with  a  remark- 
able group  of  physical  theory  and  experiment,  known  as 
the  theory  of  the  black  body,  or  as  black  radiation.  The 
"  black  body "  is  an  ideal  body  with  surface  so  constituted 
as  to  reflect  no  part  of  any  radiations  that  fall  upon  it;  hi  the 
case  of  such  a  body  Kirchhoff  and  Balfour  Stewart  showed  that 
unless  energy  were  to  be  lost  the  rate  of  emission  and  absorption 
must  be  in  fixed  ratio  for  each  specific  wave-length. 

The  name  has  no  feference  to  the  appearance  of  the  body  to  the 
eye;  when  emitting  energy,  its  radiations  will  be  of  all  wave-lengths, 
and  if  intense  enough  wilt  appeal  to  the  eye  as  luminous  between 
about  wave-lengths  7600  and  4000  tenth-metres;  this  intensity  is 
a  question  of  temfieraturc,  and  as  it  is  exquisitely  inappropriate  to 
speak  of  the  bulk  of  the  solar  radiations  as  black,  the  writer  will 
speak  instead  of  amorphous  radiations  from  an  ideal  radiator.  The 
ideal  radiator  is  realized  within  any  closed  cavity,  the  walls  of  which 
are  maintained  at  a  definite  temperature.  The  space  within  is 
filled  with  radiations  corresponding  to  thfs  temperature,  and  these 
attain  a  certain  equilibrium  which  permits  the  energy  of  radiation 
to  be  spoken  of  as  a  whole,  as  a  scalar  quantity,  without  express 
reference  to  the  propagation  or  interference  of  the  waves  of  which  it 
is  composed.  It  is  then  found  both  by  experiment  and  t^  thermo- 
dynamic theory  that  in  these  amorphous  mdiations  there  is  for  each 
temperature  a  definite  distribution  of  the  energy  over  the  spectrum 
according  to  a  law  which  may  be  expressed  bv  9^^(9X)(fX^  between  the 
«avc-Icngths  X,  X-H<fK;  and  as  to  the  form  01  the  function  ^,  Planck 
has  shown  {Sitzun^sher.  Bertin  Akad.  544)  that  an  intelligible  theory 
can  be  given  which  leads  to  the  form  ^(flX)"»c»/|f*'p(ci/X9)  — Ij, 
a  form  which  agrees  in  a  satisfactory  way  with  ail  the  expen- 

ments.  Fig.  Ii  shows  the  resulting 
distribution  of  energy.  The  enclosed 
area  for  each  temperature  represents  the 
total  emission  of  energy  for  that  tem- 
perature, the  abscissae  are  the  wave- 
lengths, and  the  ordinates  the  corre- 
sponding intensities  of  emission  for  that 
wave-length.  It  will  be  seen  that  the 
maximum  ordinates  lie  upon  the  cur\'c 
^tf»  constant  dotted  i(i  tne  figure,  and 
GO,  as  the  temperature  of  the  ideal  body 
rises,  the  wave-length  of  most  intense 
radiation  shifts  from  the  infia-red 
^  towards  the  luminous  part  of  the 
FiG»  II  spectrum.    When  we  speak  of  the  sun's 

radiation  as  a  whole,  it  is  assumed  that 
it  is  of  the  character  of  the  radiations  from  an  ideal  radiator  at  an 
appropriate  temperature. 

The  first  adequate  determination  of  the  character  as  well 
as  amount  of  solar  radiation  was  made  by  S.  P.  Langlcy  in 
x$93  at  Mount  Whitney  in  California  (i4»ooo  ft.),  with  the 
bolometer,  an  exceedingly  sensitive  instrument  which  he  in- 
vented, and  which  enabled  htm  to  feel  his  way 
thermally  over  the  whole  spectrum,  noting  all  the 
chief  Fraunbofer  lines  and  bands,  which  were  shown 
by  sharp  serrations,  or  more  prolonged  depressions  of  the 
curve  which  gave  the  emissions,  and  discovering  the  lines 
and  bands  of  the  invisible  ultra-red  portion.  The  holograph 
thus  obtained  must  be  cleared  of  the  absorption  of  the  earth's 
atmosphere,  and  that  of  the  transmitting  apparatu*— «  spectro- 
scope and  siderosut.  The  first  m  itself  requires  an  elaborate 
study.  The  first  efiential  is  an  elevated  observatory;  the  next 
b  a  long  series  of  holographs  taken  at  different  times  of  the  year 
and  of  the  day,  to  examine  the  effect  of  faiterpoeing  different 
thicknesses  of  air  and  its  variation  in  transparency  (chiefly 
due  to  water  vapour).  It  is  found  that  atmosl;>heric  absorption 
is  generally  greater  in  summer  than  in  winter,  a  difference  of 
20%  being  found  between  March  and  August;  morning  hours 
show  a  rapid  and  often  irregular  increase  of  transparency, 
culminating  shortly  after  noon,  after  which  the  diminution  is 
slow  and  comparatively  regular. 

The  itsttlting  altowances  and  conclusion  are  illustrated  In  fig.  is. 
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talten'fipom  an  article  by  Langfey  In  the  Astrophysical  Jtournal 
(1903),  xvfi.  2.  The  integrated  emission  of  energy  is  given  by  the 
area  of  the  outer  smoothed  cur*ve  (4),  and  the  conclusion  from  this 
one  bolOgreph  is  that  the  "  solar  constant  "  is  2-54  calories.  The 
meaning  of  this  statement  is  that,  arguing  away  tne  earth's  atmo- 
sphere, which  wastes  about  one-half  wlmt  is  received,  a  square 
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centimetre,  exposed  perpeiniicularly  to  the  sun's  rays,  would  receive 
sufficient  energy  per  minute  to  raise  a'S4  grams  of  water  1*  C. 
Laagley's  general  determination  of  the  constant  waa  gteater  thah 
thi»—3*o  to  S;S  caiories;  more  recently  C.  O.  Abbot  at  Mount 
Wilson^  with  instruments  and  methods  in  which  Langlcy's  expe- 
rience IS  embodied,  baa  reduced  it  greatly,  luiving  pnovcd  that  one 
of  Laagley's  contections  was  erroneously  apphoa.  The  results 
vary  between  Z'to  and  a*32,  and  the  variation  appeare  to  be  sobr, 
not  terrestiial.  Taking  the  value  at  2-1  the  earth  is  therefose 
receiving  eaeigy  at  the  rate  of  i  '4?  kibwatts  per  square  metre,  or 
i-jo  horse-power  per  square  yard.  The  corresponding  inleosity 
at  the  sun's  suiface  is  4*62  X 10*  as  great,  or  6*79X  10*  kilowatts  per 
square  metre <"7'88X  10*  borae-power  per  square  yard--enougb  to 


melt  a  thickness  of  13-3  metres  (*39:6  ft.)  of  ke,  or  to  vaporise 

f  to  of  waler  per 
If  we  assume  that  the  bologiapa  of  solar  energy  is  simply  a  graph 


1-81  mecres  (-*5-9a  iC)  of  waler  per  minute. 


of  amorphous  radiation  from  an  ideal  radiator,  so  that  the  con- 

«w    --  stants  e§,  ci,  of  Planck's  formula  determined  terrestrially 

UTiT^T^  apply  to  it.  the  hyperbola  ai  roaximtifai  intensity  is  >0«> 
Qria9  Aum.  2^1  Xio*;  and  as  the  sun's  maximum  intensity  occurs 
for  about  X*«4900,  we  find  the  absolute  temperature  to  be  $960*  aba. 
II  we  calculate  from  the  total  energy  emitted,  and  not  from  the 
position  of  maximum  intensityr  the  some  resait  is  obtained  within 
a  few  degrees.  But  to  call  this  the  temperature  of  the  stm's  surface 
is  a  convention,  which  sets  aside  some  material  factors.  We  may 
ask  first  whether  tiie  matter  of  which  the  surface  is  composed  (a 
such  as  to  give  an  ideal  radiator;  it  is  impossible  to  answer  this, 
but  even  if  we  adnut  a  departure  as  gr^t  as  the  greatest  known 
terrestrial  exception,  the  estimated  temperature  is  dimittidied  only 
some  JO%.  A  second  question  relates  to  the  boundaries.  The 
theory  refere  to  radiation  homogeneous  at  all  points  within  a  single 
closed  boundary  maintained  at  uniform  temperature;  hi  the  actual 
case  we  have  a  doubh!  boundary,  one  the  sun's  surfaee,  and  the  other 
infinitely  remote,  or  say,  non-existent,  and  at  zero  temperature; 
and  it  w  assumed  that  the  density  of  ruliation  in  the  free  space 
varies  inversehr  as  the  squares  of  the  distance  from  the  sun. 
Thou^  there  «  no  experiment  behind  this  assumption  it  can  hardly 
lead  to  error. 

A  third  question  is  mom  difficult.  The  temperatnre  gradient  at 
the  ooniinea  of  the  photoephere  most  certainly  ascend  sharply  at 
firat.  When  we  say  the  sun's  temperature  is  6000*,  of  ^hat  level 
are  we  speaking  ?  The  Hct  is  that  radiation  is  not  a  superficial 
phenomenon  but  a4nolar  one,  and  Stefan's  law,  exact  though  it  be, 
IS  otit  an  dlttmate  theory  bnt>onty  a  convenient  hahlng-place,  and  the 
radiations  of  two  bodies  can  only  he  compared  by  it  when  t  hetrsurf  aces 
are  similar  in  a  specific  way.  One  characteristic  of  such  surfaces 
is  fixity,  which  has  no  trsoe  of  parallel  in  the  sun.  The  confines 
of  the  sun  are  visibly  in  a  state  of  turmoil,  for  which  a  sufficient 
cause  can  be  assigned  in  the  relative  readiness  with  which  the  outer 
portions  port  with  heat  to  epsce,  and  so  condensing  produce  a 
state  of  static  instability,  so  that  the  outer  surface  of  the  sun  in  place 
of  being  fixed  is  conrimially  circulating,  portions  at  high  tempera- 
tures nairm  rapidly  from  the  depths  to  positions  where  they  will 
part  rapidly  with  their  heat,  and  then,  whether  perceived  or  not, 
desoeadrng  ^asn.  It  is  clear  that  at  least  a  conjtiderable  part  of 
the  solar  radiations  comes  from  a  more  or  less  diffuse  atmosphere. 
With  the  help  of  theoiy  and  observation  the  part  played  by  this 
atmosphere  is  tolerably  orecise.  Its  absorptive  effects  upon  the 
ladiattons  of  the  inner  piiotosphere  can  be  readily  traced  progres- 
sively from  the  centre  to  the  rihi  of  the  sun's  disk,  and  it  has 
been  measured  as  a  whole  by  Langley.  W.  E.  Wilson  and  others,  and 
for  each  separate  wave-length  by  F.  W.  Very  {Astropkys.  Joum., 
vol.  xvi.).  The  entries  in  the  table  on  following  page  express  the 
leductioii  of  intendty  fchr  different  wave-lengths  X,  when  the  slit  is  set 
at  distances  vXradius  from  the  centre  of  the  disk. 

Building  upon  these  results'  A.  Schuster  has  shown  {Attrdphys, 
Joum.,  vdl,  xvi.)  that,  if  for  the  sake  of  argument  the  solar  at ino- 
sphere  be  taken  as  homogeneous  in  temperature  and  quality,  forming 
a  sheet  whidi  itself  radiates  as  welt  as  absorbs,  the  radiation  which  an 
unshielded  ideal  radiator  at  6000*  would  give  is  represented  well, 
both  in  som  and  in  the  distribution  of  intensity  with  respect  tt> 
wave-length,  by  another  kleal  radiator— now  the  actual  body  of 
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the  tan^-ttt  about  6700*,  ihielded  by  an  atoMMpbcM  at  mm  wmmm 
temperature  of  5500  ,  and  that  tuch  an  atmoBphera  itidf  proviiMs 
about  0'3  of  the  total  radiations  that  reach  ub. 

In  connexion  with  this  subiect  it  may  be  mentioneo  that  the  highest 
measured  temperature  produoed  terrestrially,  that  of  the  axct  is 
•bout  3500*  to  4000*  abs. 
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The  eneify  which  the  sun  pours  out  into  space  is.  so  far  as  we 
know,  and  except  for  the  minute  fiaction  intercepted  by  the  disks 


Ajva/lfts 


of  tne  planets  (iyvvirvT(i)  absolutdjr^'lost  for  the  pur- 
mecnanicar 


poses  of  further  mecnanical  effect.  The  amount  is  such 
that,  supposing  the  average  specific  heat  of  the  sun's 
body  as  high  as  that  of  water,  there  would  result  a  genenl  fall  of 
temperature  of  a*o*  to  a*5*  C.  in  the  lapse  of  each  year.  Hence, 
if  no  other  agency  is  invoked,  at  an  epoch  say  sXiooo  years 
ago.  the  sun's  heat  would  have  been  greater  than  now  by  the 
factor  I  +x/3n,  where  fiX6ooo*  b  taken  for  the  sun's  present  mean 
temperature.  It  seems  possible  that  n  is  not  a  bige  number,  and 
if  we  take  x  equal,  say,  to  aoo.  we  come  to  the  most  recent  estimate — 
the  astronomical — 01  the  date  of  the  earth's  glacial  epoch,  when  the 
sun's  radiation  was  certainly  not  much  more  than  it  is  now,  while  this 
factor  would  differ  materiaily  from  unity.  Henoe  ion  does  not  go  on 
without  regeneration,  and  we  are  apparently  at  a  stage  when  there 
is  an  approximate  balance  between  them.  It  is  in  fact  an  impossi- 
bility tnat  loss  should  go  on  without  regeneration,  for  if  any  part  of 
the  sun's  body  loses  hot,  it  will  be  unable  to  support  the  pressure 
of  neighbouring  parts  upon  it;  it  will  therefore  be  compressed,  in 
a  eeneral  sense  towards  the  sun's  centre,  the  velocities  of  its  mole- 
cules will  rise,  and  its  temperature  will  again  tend  upwards.  la 
consequence  of  the  radiation  <jt  heat  the  whole  body  will  be  more 
condensed  than  before,  but  whether  it  b  hotter  or  colder  then  before 
will  depend  on  whether  the  contraction  set  up  b  more  or  less  than 
enough  to  restore  an  exact  balance.  If  we  are  dealing  with  com- 
paratively recent  periods  there  is  no  evidence  of  progressive  change, 
but  if  we  go  to  remote  epochs  and  suppose  the  sun  to  have  once  been 
diffused  in  a  nebulouB  state,  it  b  clear  that  its  shrinkage,  in  spite 
of  radiation,  has  left  it  hotter,  so  that  the  shrinkage  has  outrun 
what  would  suffice  to  maintain  its  radiation.  ^  It  b  equally  dear 
that  there  b  a  point  beyond  which  contractfon  cannot  go,  and 
thereafter,  if  not  before,  the  body  will  begin  to  grow  colder.  There 
b  thus  a  turning-point  in  the  life  of  every  star.  The-  movement 
towards  contraction  and  consequent  rise  of  temperature  which 
radiation  sets  up.  like  other  motions,  overruns  the  equilibrium- 
point,  only  however  by  a  minute  amount ;  the  accumubted  excesses 
irtNn  all  past  time  now  stored  in  the  sun  would  maintain  its  radia- 
tions at  their  present  rate  for  ffX3000  years,  that  is,  for  a  few 
thousand  years  only. 

There  is  a  superior  limit  to  the  quantity  of  eneiigy  which  can  be 
derived  from  contraction.  If  we  suppose  the  sun's  mass  once 
existed  in  a  state  of  extreme  diffusion,  tne  cnetgy  yidded  by  collect- 
ing it  into  its  present  compass  would  not  sumcc  to  maintain  its 
present  rate  of  radiation  for  more  than  17,006,000  yean  in  the  past; 
nor  if  its  mean  density  were  ultimatdy  to  rise  to  daht  times  its 
present  amount,  for  more  than  the  same  period  in  the  future.  Thb 
supposes  tlw  present  density  nearly  uniform;  if  it  b  not  uniform, 
any  amount  added  to  the  former  period  b  subtracted  from  the 
latter.  A  contraction  of  o*a'  or  90  m.  in  the  sun's  radius  would 
maintain  the  present  emission  for  3500  years.  Such  a  rate  of 
change  would  be  quite  insensible,  and  we  can  affirm  that  for  recent 
tiroes  there  is  no  reason  to  look  for  any  other  factor  than  contraction ; 
but  if  we  consider  the  remote  past  it  is  a  different  matter.  We  know 
nothing  quantitatively  of  the  radbtions  from  a  nebukus  bodv; 
and  it  is  quite  possible  that  the  loss  of  radbnt  energy  in  thb  eaiiy 
stage  was  very  small ;  but  it  isat  least  as  certain  as  any  other  physical 
inference  that  17/100.000  years  ago  the  earth  itself  was  of  its  present 
dimensions,  a  comparatively  old  cody  with  sea  and  living  creatures 
upon  it,  and  it  b  impossible  to  believe  that  the  sun's  radbtions  were 
wholly  different;  but,  if  they  were  not,  they- have  been  maihtained 
from  some  other  source  than  contraction. 

The  fall  of  meteoric  matter  into  the  sun  must  be  a  certain  source 
of  energy;  if  considerable,  thb  external  supply  would  reurd  the 
sun's  contraction  and  so  increase  its  estimated  age,  but  to  bring 
about  a  recondlution  with  geological  theory,  very  nearly  the  whole 
amount  must  be  thus  supplied.  It  b  easy  to  calculate  that  thb 
would  be  produced  by  an  annual  fall  of  matter  equal  to  one  nineteen 
millionth  of  the  sun  s  mass,  which,  would  make  an  envelope  eight 
metres  thick«  at  the  sun's  mean  density;  thb  would  be  collected 


duriqg  the  vtp  tnm  a  trhetktl  ipaea  eatemfing  beyond  the  oibit 

of  Jupiter.  The  earth  would  intercept  an  amount  of  it  proportional 
to  the  solid  angle  it  subtends  at  the  sun;  that  is  to  say,  it  would 
recdve  a  depowt  of  meteoric  matter  about  one-tenth  of  a  millimetre, 
of  density  aay  a,  over  its  whole  surface  in  the  couise  of  the  year. 
So  far  there  b  nothinc  impossible  in  the  theory.  But  there  are  two 
fatal  objections.  The  sun  b  a  small  target  for  a  meteorite 
coming  from  infinity  to  hit,  and  if  this  considerable  quantity 
reaches  its  mark,  a  mudi  greater  amount  will  circulate  round  the 
sun  in  parabobs,  and  thote  b  no  evidence  of  it  where  it  would 
certainly  make  itsdf  fdt,  in  perturbations  of  the  planets.  A  second 
objection  is  that  it  faib  in  its  purpose,  because  30,000,000  yean  ago 
it  would  give  a  sun  quite  as  much  changed  as  the  contraction 
theory  gave.  If  we  examine  chemical  sources  for  maintenance  of 
the  sun  s  heat,  combustion  and  other  forms  of  combinatton  are 
out  of  the  questk>n,  because  no  combinatbns  of  different  elements 
are  known  to  exbt  at  a  .temperature  of  6ooo^  A  source  which 
seems  pbusible,  perhaps  only  because  it  b  less  easy  to  test,  is 
rearrangement  of  the  structure  of  the  dements'  atoms.  An  atom 
is  no  longer  figured  as  indivisible,  it  is  made  up  of  more  or  less 
complex,  and  more  or  less  permanent,  systems  in  internal  drcubtion. 
Now  under  the  bw  of  attraction  according  to  the  inverse  square 
of  the  dbtance,  or  any  other  inverse  power  beyond  the  first,  the 
energy  of  even  a  single  pair  of  maieriaf  points  b  unlimited,  if  their 
possiole  doseness  of  approach  to  one  another  b  unlimited.  If  the 
sources  of  eneiigy  within  the  atom  can  be  drawn  upon,  and  the 
phenomena  of  radio-activity  leave  no  doubt  about  thb,  there  b 
here  an  incalculable  source  of  heat  which  takes  the  cogency  out  of 
any  other  calcubtion  respecting  the  sources  maintaining  the  sun's 
raoxation.  An  equivalent  statement  of  the  same  conclusion  may 
be  put  thus:  supposing  a  gaseous  ncbub  is  destined  to  condense 
into  a  sun,  the  elementary  matter  of  which  it  b  composed  will  develop 
in  the  process  into  our  known  terrestrial  and  solar  elements,  parting 
with  energy  as  it  does  so. 

The  continuous  spectrum  leads  to  nouinference,  except  that  of  the 
temperature  of  the  central  globe;  but  the  multitude  of  dark  lines 
by  which  it  b  crossed  reveal  the  elements  composing  s^^g/f^^  ^ 
tne  truly  gaseous  cloaks  which  enclose  it.  A  table  ol  ^^^ 
these  lines  b  a  physical  document  as  exact  as  it  b 
intricate.  The  visual  portion  extends  from  about  w.l.3700  to  730O 
tenth-metres;  the  ultra-violet  begins  about  3970,  beyond  which 
point  our  atmosphere  b  almost  perfectly  opaque  to  it ;  the  infra- 
red can  be  traced  for  more  than  ten  times  tte  visual  length,  but 
the  gaps  which  indicate  absorption-lines  have  not  been  mapped 
beyona  987a  The  ultra-violet  and  the  visual  portion  are  re- 
corded photographically;  Rowland's  cbssical  work  shows  some 
5700  lines  in  the  former,  and  14,300  in  the  btter,  on  a  graduated 
scale  of  intensities  from  1000  to  o,  or  0000,  for  the  faintest  lines; 
between  a  quarter  and  a  third  of  these  lines  have  been  idtntified, 
fully  3000  belonging  to  iron,  and  several  hundred  to  water  vapour 
ana  other  atmospheric  absorption.  The  infra-red  requires  special 
appliances;  it  has  been  examined  visually  by  the  help  of  phosphor- 
escent pbtes  (Becquerel).  and  with  spedal  photographk  pbtea 
(Abneyj;  but  the  roost  efficient  way  is  to  use  the  fablometer  or 
radiomicrometer;  by  thb  means  some  500  or  600  lines  have  been 
mapped. 

'Ine  first  problem  of  the  spectrum  b  to  identify  the  effects  of 
atmospheric  absorption,  especially  oxygen,  carbonic  acid  and 
water  vapour;  this  is  done  generally  by  comparing  the  spectra  of  the 
sun  at  great  and  small  zenith-distances,  or  by  reducing  the  atmo- 
spheric effect  by  observing  from  a  great  elevation,  as  did  P.  J.  C. 
Janssen  from  the  summit  of  Mont  obnc,  but  the  only  unquestion- 
able test  b  to  find  those  lines  which  are  not  touched  by  jOoppler 
effect  when  the  receding  and  advancing  limbs  of  the  sun  are  com- 
pared (Comu^ ;  by  thb  method  H.  F.  Newall  has  verified  the  presence 
of  cyanogen  in  the  j^tosphere,  and  it  had  previously  served  to 
disprove  the  sobr  origin  of  certain  ojcygen  lines.  In  fact,  doubt  long 
surrounded  the  presence  of  oxygen  in  the  sun,  and  was  not  set  at 
rest  until  K.  D.  T.  Runge  and  F.  Paschen  in  1896  identified  an 
unmistakabb  oxygen  tripbt  in  the  infra-red,  which  is  shown  terres- 
trially only  in  the  vacuum  tube,  where  the  spectrum  is  very  different 
from  that  of  atmospheric  absorptions.  The  absence  of  lines  of  the 
spectrum  of  any  element  from  the  sobr  spectrum  b  no  proof  that 
the  dement  is  absent  from  the  sun ;  apart  from  the  possibility  that 
the  high  temperature  and  other  drcumstances  may  show  it  trans- 
formed into  some  unknown  mode,  which  is  perhaps  the  cxpbnatioa 
of  the  absence  of  nitro^n,  chlorine  and  other  non-metals;  if  the 
element  b  of  high  atomic  wdght  we  should  expect  it  to  be  found 
only  in  the  lowest  strata  of  the  sun's  atmosphere,  where  its  tempera- 
ture was  neariy  ^ual  to  that  of  the  central  globe,  and  so  any  absorp- 
tion line  which  it  showed  would  be  weak.  This  b  undoubtedly  the 
case  with  lead  and  silver,  and  probably  with  mercury  alsa  In 
Rowland's  table  lines  from  the  arc-spectra  of  the  following  are 
identified.  The  order  is  approximately  that  of  the  numbere  of 
identified  lines.  Excepting  strontium,  those  which  are  low  upon 
the  ibt  are  represented  also  by  lines  of  small  intensity.  The  chromo- 
sphere adds  the  three  last  of  the  Ibt.  The  strongest  lines  are 
those  due  to  calcium,  iron,  hydrogen,  sodium,  nickeC  in  the  order 
named. 
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,  tahen  near  the  limb  of  the  sun  showa^  increased 

general  absorption,  but  also  definite  peculiarities  of  great  interest  in 
connesdon  with  the  spectra  of  the  spots,  ^hich  it  wiU  be  convenient 
to  describe  fint. 

When  the  slit  of  the  ^)ectroacope  is  set  across  a  qiot.  it  shows,  as 
aaig^  be  expected,  a  general  reduction  of  brightness  as  we  pass  from 
the  photosphere  to  the  penombia;  and  a  still  greater  one 
as  we  pass  to  the  umbra.  This  is  not  a  unilorm  shade 
over  tne  whole  length  of  the  spectrum,  but  shows  in 
bands  or  flutings  of  greater  or  less  darkness,  which  in  places  and  at 
ntervals  have  Dceo  resolved  '     " 


by  Young,  Dun^  and  other  unques- 
»  of  danc  lines.     Besides  thb  the 


observers  into  hosts 
sBcctnim  shows  very  many  differences  from  the  mean  spectrum 
el  the  disk,  the  interpretation  of  which  is  at  present  far  from  dear. 
Generally  speaking,  the  same  absorption  lines  are  present,  but  with 
altered  mtensitiis.  which  differ  from  one  spot  to  another.  Some 
fines  of  certain  elements  are  always  seen  fainter  or  thinner  than  on 
the  photosphere,  or  even  wholly  obliterated:  others  sometimes  show 
the  same  features,  but  not  always;  other  lines  of  the  same  elements, 
perhaps  originating  at  a  level  above  the  spot,  are  not  affected ;  there 
are  also  bright  stm^ks  where  even  the  general  absorption  of  the  spot 
is  absent,  and  sometimes  such  a  bright  line  will  correspond  to  a  dark 
Kne  on  the  photosphere:  most  geneially  t^  lines  are  intensified, 
generally  in  breadth,  soroettnies  in  darkness,  sometimes  in  both 
togetiier,  sometimea  in  one  at  the  expense  of  the  other;  certain  lines 
not  seen  in  the  photosphere  show  only  across  the  umbra,  others 
cross  umbra  and  penumbra,  othere  reach  a  short  distance  over  the 
photosphere.  A  tew  of  the  lines  show  a  double  reversal,  the  dark 
absorption  line  bein^  greatly  increased  in  breadth  and  showing  a 
bright  emission  tine  in  its  centre.  The  umbra  of  a  q)ot  is  generally 
■ot  tormented  by  rapid  line^-siftht  motions;  where  any  motion  hsLS 
been  found  G.  £.  Hale  $ad  W.  5.  Adams  make  its  direction  down- 
wards; but  round  the  rim  and  on  bridges  the  characteristic  distortions 
due  to  eruptive  prominences  are  often  observed.  There  appears  to 
be  some  connexion  between  prominences  and  spots ;  quiescent  promi- 
nences are  sometimes  found  above  the  spots,  and^  W.  M.  Mitchell 
records  an  eruptive  prominence  followed  next  day  in  the  same  place 
by  che  appearance  of  a  small  spot. .  It  docs  not  appear  that  the 
affected  lines  follow  in  any. way  the  sun-spot  cycle.  The  radiation 
from  a  «x>t  changes  little  as  it  approaches  the  sun's  limb;  in  fact 
Hale  ana  Adams  find  that  the  absorption  f nom  the  limb  itself  diffen 
from  that  of  the  centre  of  the  disk  in  a  manner  exactly  resembling 
that  from  a  spot,  the  same  lines  being  strengthened  or  weakenea 
in  the  same  way.  though  in  much  less  denee.  with,  however,  one 
material  exception:  if  a  line  is  winged  in  the  photosphere  the  wings 
are  nnerally  increased  in  the  spot,  but  on  the  limb  they  are  weakened 
or  obliterated.  If  the  spot  spectrum  is  compared  with  that  of  the 
cbfomoaphere  it  appears  that  the  lines  of  most  frequent  occurrence 
in  the  latter  are  tnose  least  affected  in  the  spot,  and  the  high  level 
chromospheric  lines  not  at  all;  the  natural  interpretatwa  is  that  the 
spot  is  below  the  chromosphere.  As  to  whether  the  spots  are  r^ions 
Of  higber  or  lower  temperature  than  the  photosphere,  the  best 
qualined  Judges  are  reserved  or  discordant,  but  recent  evidence  seems 
to  point  very  definitdy  to  a  lower  temperature.  Hale  and  Adams 
have  shown  that  the  spectrum  contains,  besides  a  strong  line- 
spectniffl  of  titanium,  a  faint  banded  spectrum  which  b  that  of 
titanium  oxide,  and  a  second  banded  part  remarked  by  Newall  has 
been  identified  by  A.  L.  Fowler  as  manganese  hydride.  The  band 
spectrum,  whkh  corresponds  to  the  compound  or  at  least  to  the 
molcciile  of  titanium,  certainly  bek>ngs  to  a  lower  temperature  than 
the  Kne  spectrum  of  the  same  metaL  Hence  above  the  spots  there 
are  vapours  of  temperature  low  enough  to  give  the  banded  spectra 
of  this  refractory  metali  while  only  line  spectra  of  sodium,  iron  and 
others  fusible  at  more  moderate  tempecatures  are  found  (see  also 

SnCTROHBUOCRAPH). 

The  chfomoephere,  which  sorrounds  the  photosphere,  is  a  cloak 
tt  gaaet  of  an  average  depth  of  5000  m.,  in  a  state  of  luminescence 

lem  intense  than  that  of  the  photosphere.  Hence  when 
.  the  photosphere  is  viewed  througa  it  an  absorption 

•pectnim  is  shown,  but  when  it  can  oe  viewed  separately 
m  bright  Kne  spectrum  appean.  Most  of  the  metallic  vapoure  that 
prodiwe  this  Ue  too  close  to  the  photosphere  for  the  separation  to  be 
made  ancept  during  eclipses,  when  a  flash  spectrum  of  bright  lines 
shines  out  for.  say,  five  seconds  after  the  continuous  qxsctrum  has 
disappeared,  and  a^in  before  it  reappears  (see  EcLirss).  F.  W. 
DvsoQ  haa  measured  some  ei^t  hundred  lines  in  the  lower  chromo- 
upben  and  identified  them  with  emission  spectra  of  the  following 


eUmenta:  hydn^.  hclium|  carbon  with  the  cyanooen  band, 
sodium,  magnesium,  alumimum.  silicon,  cakium,  scandium.  tita< 
nium,  vanadium,  chromium,  manganese,  iron,  sine,  strontium, 
yttrium,  zirconium,  barium,  lanthanum,  cerium^  neodymium, 
ytterbium,  lead,  europium,  besides  a  few  doubtful  identifications: 
It  is  a  curious  fact  that  the  agreement  »  with  the  spark  spectra  of 
these  elements,  where  the  photosphere  shows  excludvdy  or  mode 
definitely  the  are  lines,  which  are  generally  attributed  to  a  lower 
temperature.  In  the  higher  chromosphere  the  following  were 
recognized:  helium  and  parhelium,  hydrosen,  strontium,  caldum, 
iron,  chromium,  magnesium,  scandium  ana  titanium. 

In  the  higher  chromosphere  on  occasions  metallic  gases  are  carried 
up  to  such  a  level  that  without  an  eclipse  a  bright  liaespectmm  of 
many  elemenu  may  be  seen,  but  it  is  always  possibte' to  see  those 
of  hydrogen  and  helium,  and  by  opening  the  slit  of  the  spectroscope 
so  as  to  weaken  still  further  the  continuous  spectrum  from  the 
photosphere  (now  a  mere  reflection)  the  actual  forms  of  the  gaseous 
structures  called  prominences  round  the  sun's  rim  may  m  seesk 
In  the  visual  u>ectrum  there  are  four  hydro^  Tines  and  one  helium 
line  in  which  the  actual  shapes  may  be  examined.  The  features  seen 
differ  according  to  the  line  used,  as  the  circumstances  prevaiUng  at 
different  levels  of  the  chromfisphere  call  out  one  line  or  another  with 

([reater  intensity.  The  helium  formations  do  not  reach  the  sun's 
imb,  and  it  is  another  puzzling  detail  ^(hat  the  spectrum  of  the  disk 
shows  no  absorption  line  of  anything  like  an  intensity  to  correspond 
with  the  emission  line  of  helium  in  the  chromosphere.  The  promi- 
nences  are  of  two  kinds,  quiescent  and  eruptive.  Some  of  the  former 
are  to  be  seen  at  the  Urob  on  most  occasions;  they  may  hang  for  days 
about  the  same  place;  they  reach  altitudes  of  which  the  average  is 
perhaps  30,ooo  m.,  and  show  the  spectral  lines  of  hydrogen  and 
helium.  Sometimes  they  float  above  the  surface,  sometimes  they 
are  connected  with  it  by  stems  or  branches,  and  th^r  show  delicate 
striated  detail  like  cirrus  cloud.  The  eruptive  prominences,  called 
also  metallic,  because  it  is  they  which  show  at  their  bases  a  complete 
bright  line  spectrum  of  the  metallic  elements,  rush  upwards  at  spends 
which  it  Is  difficult  to  associate  with  transfers  of  matter;  the  velocity 
ofUn  exceeds  100  m.  a  second ;  W.  M.  Mitchell  watched  one  rise  at 
250  in.  a  second  to  the  height  of  70,000  m.,  and  in  five  minutes  after 
it  had  faded  away  and  the  resion  was  quiet.  This  is  remarkable 
only  in  point  of  velocity.  Much  greater  heights  occur.  Young 
records  one  which  reached  an  elevation  of  ^50,000  m.,  or  more  than 
three^uarten  of  the  sun's  radius.  Since  identification  of  spectral 
lines  is  a  matter  of  extreme  refinement,  any  cause  which  may  displace 
lines  from  their  normal  places,  or  otherwise  change  their  features, 
must  be  examined  scrupulously.  We  have  ^ecn  above  numerous 
applications  of  the  Doppler  effect.  Two  other  causes  of  displace" 
ment  call  for  mention  m  their  bearing  on  the  solar  spectrum- 
pressure  and  anomalous  dispersion.  The  pressure  which  produces 
a  continuous  spectrum  ia  gases  at  a  temperature  of  6000*  must  be 
very  great.  Recent  expenments  on  arc  spectra  at  pressures  up  to 
100  atmospheres  by  W.  J.  Humphreys  and  by  W.  C.  rtmj_r 
Duflietd  snow  several  suggestive^  peculiarities,  though  !f*|^!y 
their  bearing  on  solar  phenomena  is  not  yet  determined.  ,^7?|T  *' 
The  lines  are  broadened  (as  was  already  known),  the  fjmL 
intensity  of  emission  is  much  increased,  but  some 
are  weakened  and  some  strengthened,  nor  is  the  amount  of 
broadening  the  same  for  all  lines,  nor  ia  it  always  symmetricaL 
being  sometimes  greater  on  the  red  side:  but  besioea  the  effect  of 
unsymmetrical  broadening,  every  line  is  displaced  towards  the  red: 
different  lines  again  behave  differentiy,  ana  they  may  be  arranged 
somewhat  roughly  in  a  few  groups  according  to  their  behaviour; 
revemls  are  also  effected,  Md  the  reversed  line  docs  not 'always 
correspond  with  the  most  intense  part  of  the  emission  Kne^  Fbr 
example,  in  the  iron  spectrum  three  groups  about  waw4ength 
4500  are  found  by  Dufiield  to  be  displarad  respect  ivdy  o«i7,  »34, 
0*66  tenth-metres,  at  100  atmospheres.  This  shift  towards  the 
red  J-  Larmor  suggests  is  due  to  relaxation  of  the  apting  of  the  sur- 
rounding ether  by  reason  of  the  crowding  of  the  molecules;  a  shift  of 
0*17  tenth-metres  would,  if  interpreted  by  Doppler's  principle,  have 
been  read  as  a  receding^  velocity  of  11  km.  per  second.  It  is  clear 
that  these  results  may  give  a  simple  key  to  some  puzzling  anomalies, 
and  on  the  other  hand,  they  may  throw  a  measure  of  uncertainty 
over  abK>lute  determinations  of  bn&of-sight  velocities. 

The  poesible  applications  of  anomahias  dispersion  are  varied 
and  intereatii^.  and  have  recently  had  much  attention  given  to 
them.  W.  H.  Julius  holds  that  this  sole  fact  robs  <^ 
objective  reali^  almost  alt  the  features  of  the  sun. 
including  prominences,  nets,  faculae  and  flocculi,  and 
even  the  deven-year  period.  Thoush  few  follow  him  so  far,  an  ex- 
planation of  the  principle  wilt  make  it  clear  that  theiV  are  numerous 
possible  opportunities  lor  anomalous  diqiersion  to  qualify  Mferences 
from  the  spectrum.  Theoretically  anomalous  dispersion  is  tiuepar- 
able  from  al}sorptk>a.  When  a  system  vibrating  in  a  free  period 
of  its  own  encounters,  say  through  the  medium  of  an  enveloping 
aether,  a  second  system  having  a  different  free  oeiiod.  and  sets  it  in 
vibration,  the  amplitude  of  the  second  Vibration  is  inconsiderable, 
except  wlien  the  periods  approach  equality.  In  such  a  case  tlie 
two  systems  must  tie  regarded  as  a  single  more  complex  one,  the 
atMorued  vibration  becomes  large,  though  remaining  always  finite, 
and  the  transmitted  vibration  undergoes  a  remarkable  change  te 
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its  period.  ThtB  b  lUuttnited  in  fif.  13,  nhtn  the  efreet  of  a  dngle 
absorinng  system  upon  v3>rations  01  all  wavelengths  is  shown. 

The  line  9  shows  the  factor  by 
which  the  index  of  refraction  of 
the  transmitted  vibration  b 
inultiplicd,  and  the  curve  p  the 
intensity  of  the  absorbed  vibra- 
tion for  that  wave-length.  The 
relative  increise  of  index  takes 

Elacc  on  the  side  where  the  wave- 
itigth  is  greater  than  that  of  the 
absorbing  system.    The  effect  of 
_  such  a  change  may  be  to  bend 

"O*  '3*  back  the  coloured  ribbon  of  the 

Spectrum  upon  itself,  but  just  where  this  is  done  all  its  light  will  be 
robbed  to  maintain  the  absorbing  system  in  vibration.  Theory  is  here 
much  less  intricate  than  fact,  but  it  seems  to  cover  the  most  important 
features  and  to  be  well  confirmed.  Omitting  extreme  examples, 
like  fuchsin,  where  the  spectrum  is  actually  cut  in  two,  it  is  of  more 
general  importance  to  detect  the  phenomenon  in  the  ordinary 
absorption  Tines  of  the  metallic  elements.  This'  has  been  done  most 
completely  by  L.  Pucdanti,  who  measured  it  by  the  interferometer 
in  the  case  of  more  than  a  hundred  lines  of  difFerent  metals;  he  found 
its  degree  to  differ  much  in  different  lines  of  the  same  spectrum. 

Differences  of  refractive  index  produce  their  greatest  dispersive 
effects  when  incidence  on  the  refracting  surface  is  neariy  tangential. 
W.  H.  Julius  has  used  this  fact  in  an  admirable  experiment  to  make 
the  effects  visible  in  the  case  of  the  D  lines  of  sodium.  A  burner 
was  constructed  which  gave  a  dbeet  of  flame  730  mm.  long  and 
I  mm.  thick  and  to  which  sodium  could  be  supplied  in  measured 
quantity.    Light  from  an  arc  lamp  was  so  directed  that  only  that 

E.irt  reached  the  spectroscope  which  fell  upon  the  flame  of  the 
umcr  at  grazing  incidence,  and  was  therebr^  refracted.  As  the 
supply  of  sodium  was  increased,  the  lines,  besides  becoming  broader, 
did  so  unsymmetrically,  and  a  shaded  wing  or  band  appeared  on 
one  side  or  the  other  accordingas  the  beam  impinged  on  one  side 
or  the  other  of  the  flame.  These  bands  Julius  calls  dispersion 
bands,  and  theif,  assuming  that  a  species  of  tubular  structure  pre- 
vails within  a  large  part  of  the  sun  (such  as  the  filaments  of  the 
torona  suggest  for  that  region),  he  applies  the  weakening  of  the  light 
to  explain,  for  instance,  the  broad  dark  H  and  K  calcium  lines, 
and  the  sun-spots,  besides  many  remoter  applications.  But  it 
should  be  noted  that  the  bands  of  his  experiment  are  not  due  to 
anomalous  dispersion  in  a  strict  sense.  They  are  formed  now  on  one 
side,  now  on  tne  other,  of  the  absorption  line;  but  the  rapid  increase 
of  refractive  index  which  accompanies  true  anomalous  dispersion, 
and  might  be  expected  to  produce  similar  bands  by  scattering  the 
light,  appears  both  from  tncory  and  experiment  to  belong  to  the 
side  of  greater  wave-len^h  exclusively,  fulius's  phenomenon 
seems  inseparable  from  grazing  incidence,  and  hence  any  explanation 
it  supplies  depends  upon  his  hypothetical  tubular  structure  for  layers 
of  equal  density.  There  are  other  difficulties.  In  calcium,  for 
instanoB,  the  g  line  shows  in  the  laboratory  much  stronger  anomalous 
dispenioa  than  H  and  K;  but  in  the  solar  spectrum  H  and  K  are 
broad  out  of  all  comparison  to  g.  Hale  has  pointed  out  other 
respects  in  which  the  explanation  fails  to  fit  facts.  In  connexion 
with  the  question  whether  the  phenomena  of  the  sun  are  actually 
very  different  from  what  they  superficially  appear,  A.  Schmidt  s 
theory  of  the  photosphere  deserves  mention;  tt  explains  how  the 
appearance  of  a  sharp  boundary  mieht  be  due  to  a  species  of  mirage. 
Consider  the  rays  whicn  meet  the  eye  (at  unit  distance) 
«ir^J  at  an  angle  d  from  the  centre  of  the  sun's  disk;  in  their 
"•*"'' •'^  |>revious  passage  through  the  partially  translucent  ijor- 
tions  of  tnis  body  we  luve  the  equation  sin  (/t^  sin  t 
(fig.  14).  Now  geneiaHy  m  trill  decrease  as  r  increases, 
but  the  initial  value  of  11  is  not  Kteely  to  be  more  than,  say.  twice 
Its  final  value  of  unity,  while  r  increases  manifold  in  the  same  range, 
hence  in  eeneral  tm  will  increase  with  r,  and  therefore  for  a  given, 
value  of  J,  t  will  continually  increase  as  we  go  inwards  up  to  90* 
which  it  will  attain  for  a  certain  value  of  r,  and  this  will  be  the  deepest 
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tivel  of  the  san's  body  from  which  rays  will  reach  the  eye  at  the 
given  angle  d.  But  if  there  is  a  region,  say  fnom  r'  to  r'  throughout 
which  rit  decreases  as  r  increases,  any  ray  which  cuts  the  outer 
envelo()e  r*  at  an  acute  angle  will  cut  the  inner  one  r'  also,  and  can 
be  traced  still  further  inwards  before  the  angle  t  anoiouat*  to  90*. 


Apart  then  from  lOMMtNloii  there  will  be  ft  discoatlAUOtts  Chftiift 
in  brightness  in  the  apparent  disk  at  that  value  of  the  angular 
radius  d  which  corresponds  to  tangential  emission  from  tUtt  upper 
lever  /  of  this  mirage>forming  region.  Of  course  we  are  tinabie  to 
say  whether  such  a  region  is  an  actuality  in  the  sun,  ««  the  earth 
it  IS  an  exception  and  transient ^  but  the  greater  the  dimensions  of 
the  body  the  more  probable  is  its  Occurrence.  The  theory  can  be 
put  to  a  certain  test  hyr  conadering  its  implications  with  respect  to 
colour  The  greater  |i  is.  the  greater  would  be  the  value  of  d^  the 
apparent  angular  radius,  corresponding  to  horizonul  emission  from 
a  given  level  r,  and  that  whether  we  accept  Schmidt's  theoiy  or  obt. 
Hence  if  the  sun's  diameter  were  measured  through  differently 
coloured  screens,  the  violet  disk  muM  appear  greater  than  the  red. 
Now  measures  made  by  Auwcrs  with  the  Cape  bdiemeilf  dKm-ed 
no  difference,  amounting  to  o-i',  and  so  far  negative  the  idea  that 
the  rays  reach  us  after  issuing  from  a  level  where  n  is  sensibly  differ- 
ent from  unity.  Presumably,  then,  the  inner  emissions  areanorbed 
and  those  which  reach  as  start  from  very  near  the  surfaoe^ 

The  sun's  distance  is  the  indispensable  link  which  ooonecta 
terrestrial  measures  with  all  celestial  ones,  those  of  the  moonaione 
excepted;  hence  the  exceptional  pains  taken  to  deter-  .^.  _  .^ 
mine  it.  The  transits  of  Venus  of  1874  and  1883  were  rj^f*  ' 
observed  by  expeditions  trained  for  the  purpose  before-  •"»«■•» 
hand  with  every  possible  foresight,  and  sent  out  by  the  British, 
French  and  German  governments  to  occupy  suitable  stations 
distributed  over  the  world,  but  they  served  only  to  demonstrate 
that  no  high  degree  of  accuracy  can  ever  be  expected  from  this 
method.  It  is  the  atmosphere  of  Venus  that  spoils  the  observation. 
Whatever  be  the  subsequent  method  of  reduction,  the  instant  is 
required  when  the  planet  s  disk  is  in  internal  contact  with  that  of  the 
sun ;  but  after  contact  has  plainly  passed  it  still  remains  conncctMl 
with  the  sun's  rim  by  a  "  black  drop,"  with  the  result  that  trained 
observers  using  similar  instruments  set  vp  a  few  feet  from  one  another 
sometimes  differed  by  half  a  minate  ot  time  in  their  record.  It  la 
little  wonder,  then,  that  the  several  reductions  of  the  collected  results 
were  internally  discordant  so  as  to  leave  outstanding  a  considerable 
"  probable  error,"  but  showed  themselves  able  to  yidd  very  different 
conclusions  when  the  same  set  was  (fiscassed  by  different  persona. 
Thus  from  the  Brirish  observations  of  1874  Sir  G.  B.  Airy  deduced 
a  parallax  of  8-76'  and  E.  J.  Stone  8*68';  from  the  French  observa- 
tions of  tho  same  date  Stone  deduced  8*88'  andV.Puiseux8'9i'. 
The  first  really  adequate  determinations  of  solar  parallax  were  those 
of  Sir  David  Gill,  measured  by  inference  from  the  apparent  diurnal 
shift  of  Mars  among  the  stars  as  the  earth  turned  diumally  upon  itn 
axis;  the  observations  were  made  at  the  island  of  Ascension  in  1878. 
The  disk  of  Mao  and  his  colour  are  certain  disadvantages,  and  uitl 
afterwards  superseded  his  own  work  by  treating  in  tM  eame  way 
the  three  minor  planets  Vktoria,  Iris  and  Sappho-^the  last  was 
observed  by  W.  L.  Elkin.  These  planets  are  more  remote  than  Mare, 
but  that  loss  is  more  than  outweighed  by  the  fact  that  they  are 
indistinguishable  in  appearance  from  stars.  The  measures  were 
made  with  the  Cape  neliometer  and  have  never  been  superseded, 
for  the  latest  lesults  with  the  minor  planet  Eros  exactly  confirm 
Gill's  result — 8-8o'~-while  they  decidedly  diminish  the  associated 
probable  error.  The  planet  Eros  was  discovered  in  1809,  and 
proved  to  have  an  orbit  between  the  earth  and  Mars,  while  every 
one  of  the  other  five  or  six  hundred  known  aste^ds  Ilea  between 
Mars  and  Jupiter.  Its  mean  distance  from  the  sun  Is  1-46  times 
that  of  the  earth;  but,  besides,  the  eccentricity  of  its  oibit  ia 
large  (0'23),  so  that  at  the  most  favourable  opportunity  it  can 
come  withm  one-seventh  of  the  distance  of  the  sun.  This  favour- 
able case  is  not  realized  at  every  opposition,  but  in  1900  the  distance 
was  as  little  as  one-third  of  that  of  the  sun,  and  it  was  observed  from 
October  tooo  to  January  1901  photographically  upon  a  concerted 
but  not  aosolutely  uniform  plan  by  many  observatories^  of  which 
the  chief  were  the  French  national  observatories,  Greenwich, 
Cambridge,  Washington  and  Mount  Hamilton.  The  planet  showed 
a  stellar  disk  varying  in  magnitude  from  9  to  la.  On  some  plates 
the  stars  were  allowed  to  trail  and  the  planet  was  followed,  in  others 
the  reverse  procedure  was  taken;  in  either  case  the  planet's  position 
is  measured  by  referring  it  to  *'  comparison  stars  "  of  appraxunately 
its  own  magnitude  situated  within  25'  to  30'  of  the  centre  of  the 
plate,  while  these  stars  are  themselves  fixed  by  measurement  from 
brighter  "  reference  stars,**  the  positions  of  which  are  found  by 
meridian  observations  if  ^nolute  places  are  denred.  The  beat 
results  seem  to  be  obtained  by  comparing  an  evening's  observations 
with  those  of  the  folbwing  morning  at  the  same  observatory:  the 
reference  can  then  be  made  to  the  same  stars  and  erron  in  their 
position  are  therefore  virtually  eliminated:  even  if  the  observatioru 
of  a  morning  with  those  of  the  following  evening  are  used  the  prob- 
able error  is  doub^.  The  observations  at  Greenwich  thus  reduced 
gave  errors  *o-O036'  and  *o>oo8o*  respectively. '  The  general 
result  is  8*8oo'  <b0'O044'.  To  colbte  the  whole  of  the  material  accu- 
mulated at  different  parts  of  the  world  is  a  much  more  diftcult  Usk ; 
it  requires  first  of  all  a  most  carefully  constructed  staixratalogue 
upon  which  the  further  discussion  may  be  built.  The  discussion 
was  completed  in  1909  by  A.  R.  Hinks,  and  includes  the  material  from 
some  hundreds  of  plates  taken  at  twelve  observatories;  in  ftneral 
it  may  be  nid  the  discussion  proves  that  the  material  ie  dinioctly 
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J  and  tbat  ia  pboet  wkfR  it  wpaUfwfdly  be  cneeuidU 
result  is  nearly  the  same  as  found  at  Greenwich  ak»e,  «*8q6' 
*ooo26'.  or  a  mean  distance  of  92,830,000  m.  -* I •493X10^*  cm. 
wit  h  an  error  which  Is  as  probably  below  as  above  30,000  miles. 

The  sun's  distance  enters  into  other  relations,  three  of  which 
permit  of  iu  determination,  viz,  the  equation  of  light,  the  constant 
of  aberration,  and  the  parallactic  inequality  ot  the  moon;  the  value 
of  the  velocity  of  propagation  of  light  enters  in  the  reduction  of  the 
two  first,  but  as  this  is  better  known  than  the  sun's  parallax,  no 
disadvantage  results.  The  equation  of  light  is  the  time  taken  by 
Eght  to  traverse  the  sun's  mean  distance  from  the  earth;  it  can  be 
foond  by  the  acceleration  or  retardation  of  the  eclipses  of  Jupiter's 
satellites  according  as  Jupiter  is  approaching  opposition  or  conjunc- 
taoo  with  the  sun ;  a  recent  analysis  shows  that  its  value  is  498-6', 
which  leads  to  the  same  value  of  the  parallax  as  above,  but  the 
iatem^  discrepancies  of  the  material  put  its  authority  upon  a 
mtuJi  lower  leveL  The  constant  of  aberration  introduces  the  sun's 
distance  by  a  comparison  between  the  velocity  of  the  earth  in  its 
orbit  and  the  velocity  of  light.  Its  dcterminalion  is  difficult,  be- 
cause it  is  involved  with  questions  of  the  changing  orientation  of  the 
earl's  axis  of  rotation.  S.  C.  Chandksr  considers  the  value  30'52' 
is  wdl  established ;  this  would  gfve  a  parallax  of  8>78'.  The  chief 
tcnn  in  the  lunar  longitude  which  introduces  the  ratio  of  the 
distances  of  the  sun  and  moon  from  the^  earth  explicitljr  is 
known  as  the  parallactic  inequality;  by  analyas  of  the  observations 
P.  H.  Cowell  bads  that  its  coefficient  is  12475*,  which  according  to 
E.  W.  Brown's  lunar  theory  would  imply  a  parallax  8*778'. 

The  bat  discussion  of  the  sun's  apinrent  diameter  has-been 
by  G.  F  J.  A.  Auwers,  in  connexion  with  his  reduction  of 
,  the  German  observations  of  the  tranat  of  Venus  of 
"  '  1874  and  1882.  it  was  found  that  pcrsonalky  played 
an  important  part;  the  average  enect  might  he  1% 
but  frequently  it  reached  3'.  4*,  i^'  or  even  lo',  with  the  same 
instrument  and  method,  nor  was  it  fixed  for  the  same  observer. 
Some  15,000  observations,  from  185  r  to  1883,  ttiken  by  one  hundred 
ebservera  at  Greenwich.  Washington,.  Cnford  and  Neuchfttel, 
ckaicd  as  far  as  possible  of  personal  eouation,  showed  no  sign  of 
change  that  could  with  probablTitv  be  called  progressive  or  periodic^ 

Enicularly  there  was  no  sign  of  adhesion  to  the  sun-spot  period. 
tter  determinations  of  the  actual  talue  cflntc  from  the  neliometcr, 
and  gave  an  angular  diameter  of  31'  50*26' *o- 10',  and  the  vahie 
of  the  polar  diasnetcr  exceeded  the  equatorial  by  0*038' ^0>033'. 
The  conclusion  is  that  the  photosphere  is  very  sharply  defined  and 
du>ws  no  definite  departure  from  a  truly  spherical 'shape.  Using 
the  parallax  8-8o',  the  resulting  diameter  of^  tfa^  sun  is  864,000  m. 
»-i*a90XioMenii. 

If  we  regard  the  sun  as  ooe  of^  the  starsi  the  first/our  9iwationa 
we  should  seek  to  answer  arc  its  distance  from  its  neichbours. 
^,  ^^  proper  motion,  magnitude  and  Sfjcctral  type.  In  some 
•^*^ •*  lespects  the  systematic  prosecution  of  these  inquiries 
'^*'^'  has  only  begun,  and  properly  considered  they  involve 
vast  researches  into  the  whole  stellar  system;  It  would  take  us 
too  far  to  treat  them  at  any  length,  but  it  may  be  convenient  to. 
iuromarize  some  of  the  results.  Tne  sun's  nearest  neighbour  is 
•  Centaurl,  which  is  separated  from  it  by  370,000  times  tne  earth's 
dtstaocer  a  space  which  it  wouM  take  light  four  yean  to  traverse. 
It  is  fahiy  certain  that  not  mora  than  idx  stara  Ke  ivithia  twice  this 
distance.  No  certain  p;uide  has  been  fouod  to  tell  which  stare  are 
nearest  to  us;  both  brightness  and  laiigc  proper  motion,  though  of 
course  increased  by  proximity,  are  apparently  without  systemaric 
average  relation  to  parallax. 

The  sun's  proper  motion  among  the  stara  has  beeo  toaght  in  the 
past  as  the  assumption  that  the  universe  of  stan  showed  as  a  whole 
BO  definite  displacement  of  its  parts,  lind,  on  this  assumption, 
different  methods  of  reduction  which  attributed  Q^parent  relative 
displacement  of  parts  to  real  relative  dispkicement  of  th«  sun  agreed 
fairly  well  in  oonehidtng  that  the  "  apex  of  the  suoTs  way  ''^  was 
directed  to  a  poiat  in  riant  ascension  375*,  declination  -f  37  CF.  W. 
Dyson  and  W.  G.  ThacKcrayl,  that  is  to  say.  not  far  from  the  star 
Vega  in  the  constellation  Lyra,  and  was  moving  thither  at  a  rate  of 
twelve  miles  per  second*  >  But  recent  researches  by  J.  C.  Kapteyn  and 
A.  S.  Eddiogton.  copfinned  by  Dyson,  show  that  there  is  better 
ground  for  bettcving  that  the  universe  b  composed  mainly  of  two 
stieama  of  stan,  the  members  of  each  stream  actuated  bv  pnmer 
motiona  of  the  same  sense  and  magnitude  on  the  average,  than  that 
the  relative  mptbns  of  the  stars  with  ote  another  are  fortuitous 
(see  StaiO*  This  removes  completely  the  ground  upon  v4iicb  the 
direction  ol  the  sun's  way  has  hitherto  been  eak»Uted«  and  leaves 
the  question  whoUy  without  answer, 

A  star  is  said  to  rise  one  unit  ht  magnitude  when  the  logarithm  of 
iu  brightness  diminishes  by  0-4.  Taking  as  a  star  of  magnitude 
I  a  Tauri  or  a  Aquilaot  where  would  the  sun  stand  in  this  scale  ? 
Several  estimates  hawe  been  made  which  agree  well  together; 
iriiether  direct  use  is  made  of  known  parallaxes,  or  comparison  is 
nrade  with  binaries  d  weU-determined  orbits  of  the  same  spectral 
type  as  the  sun«  in  which  therefore  it  roau  be  assuiped  there  is  the 
same  relation  between  mass  and  brilliancy  ^Gore),  the  result  is  found 
that  the  sun's  magnitude  is  ^TO'S.  or  the  sun  is  10**  tames  as  brillkint 
•s  a  first  ro^nitude  star:  it  would  follow  that  the  sua  viewed  from 


a  Ceatai^i  would  •vpfu  «s  nC  mumlttple  Of7»aad  faan  m  itar  ajf 

average  dbtance  wbich  has  a  panulax  certainly  less  than  o-i'.  It 
would  be  at  least  fainter  than  the  fifth  magnitude,  or,  say,  upon  the 
border*Hne  for  naked-eye  visibility.  We  cannot  here  do  more  than 
refer  to  the  spectral  type  of  the  sun.  It  is  virtually  idmilral  wHh 
a  group  known  as  the  ''yellow  stars»"  of  which  the  most  prominent 
examples  are  Capella,  Pollux  and  Arcturus;  this  u  not  the  most 
numerous  group,  however;  more  than  one  half  of  all  the  stare  whose 
spectra  are  known  belong  to  a  simpler  type  in  which  the  metallic 
hncs  are  faiot  or  absent,  eaceptio^  byebogen  and  aometimea  helium^ 
which  declare  themselves  with  increased  prominpnoeu  These  are 
the  white  stars,' and  the  most  prominent  examples  are  Slrius.  Vega 
and  Procyon.  It  is  commonly  though  not  univcrsdlly  held  that  the 
difference  between  the  white  and  yellow  stara  arises  from  their 
stages  of  devebmnent  merdy,  and  that  the  former  represent  the 
calmer  stag^ .  Iftis  agaun  is  disputed,  and  there  is  indeed  aa  yet 
slight  material  for  a  decisive  statement. 

Summary  of  lifumt^kal  Data, 
Paralbuc  :  8-8o6'  i«i  0*003*. 
Mean   disunce   from  earth:  92,830.000   m.*  1-493X10"  cm. 

(Time  taken  by  light  to  traverse  this  distance:  498-6^, 
Diameter  t  Angular,  at  mean  distance,  1919*^'. 

Linear*  i09Xearth's    equatorial    diameter* 864,00^1 
m,*   I'iwXio*^  cm,  .i 

Mass :  ^2,000  X  mass  01  the  earth. 
Mean  density:  •256Xmcan  density  of  earth  *  1*415. 
Equator;  inclination  to  ecliptic:  7*  15'. 

Longitude*  of  ascending  node  (i9o8-o),  74*  a8*&'.  ■ 
Rotatioaperiod:  latitude  o*:a4*4& 

30*:26-i3<» 
6o*:29-63«» 
8o*:30-5S«     • 
SoUir  eOBseant.  ar  units  of  enei^  received  per  minute  per  square 

centimacre  at  earth's  mean  ^hstance:  t'l  caloriea. 
Eflfective  temperature,  as  an  ideal  radbtor  or  "  black  body  "; 
6ooo»abs. 

BiBLiOGRAPHY.^Nearly  all  the  chief  data  respecting  the  sun  have 
lately  been  and  still  are  under  active  revision,  so  that  publications 
have  tended  to  fall  rapidly  out  of  date.  The  most  important  scries 
is  the  Aitro^kyskal  Journal^  which  b  indbpenaable,  and  in  itself 
almost  sufficient ;  among  other  matter  it  contains  all  the  publications 
of  Mount  Wilson  Solar  Observatory  (Professor  G.  E.  Hale),  H.  A. 
Rowland's  Tabks  ofWave-Length,  taitiy  theoretical  papera.  azid  some 
reproductions  of  important  papera  issued  elsewhere.  But  there  arc  also 
papcre  which  cannot  be  disregarded  in  Monthly  Notices  and  Memoirs 
of  the  Royal  Auronomual  Society.  Sind  in  Attronomische  Nackrichien, 
Su  P.  Langlcy's  Reseofches  on  Solar  Beat  arc  published  by  the  War 
Department  (Signal  Service,  xv.)  (Washington,  1884),  and  Gill's 
parallax  researches  in  Cape  A  nnals,  vols.  vL,  vii.  Auwer's  discussion 
of  the  sun's  diameter  is  in  the  discussion  of  the  trannt  of  Venus 
observations  for  187a  and  1882.  The  best  single  volume  upon  the 
whole  subject  b  C  A.  Young's  Tke  Sun,  2nd  ed.  (Inter.  Sci.  Senes),  and 
an  excellent  summary  of  solar  spectroscopy,  as  far  as  rapid  progress 
permits,  is  in  Frost's  translation  of  Schemer,  Astronomical  Spectra- 
seopy  (1894).  ,Scheiner's  volume,  Strahlung  u.  Temperahtr  d.  Sonne^ 
(1899),  contains  a  great  quantity  of  interestina  matter  carefully 
collected  and  diseased.  For  authoritative  declarations  upon  the 
kktest  moot  points  the  TroHsattioms  «f  tha  InlemmHonal  Ukion  for 
Solar  Reseatch  (Manchester)  may  be  coosultedp  vol.  i.  having  been* 
issued  in  1906,  and  vol.  ii.  in  1908.  (R.  A.  Sa.) 

8UN-BIRD,  a  name  more  or  less  in  lae  for  many  yean,^  and 
now  generally  accepted  as  that  of  a  group  of  over  too  specks 
of  small  bTrds,  but  when  or  by  whom  ft  was  first  applied  is  un- 
certain. Those  known  to  the  older  naturalists  were  for  a  long 
while  referred  to  the  genua  Cerlhia  (Tree-creeper,  q.v.)  or 
some  other  group,  but  they  are  now  fully  recognhsed  as  fonning 
a  valid  Passerine  family  Nectariniidae,  from  the  name  Nee- 
tarinia  invented  In  188 1  by  Illiger.  They  inhabit  the  Ethiopian, 
Indian,  apd  AustraUan  regioaSi*  aixl,  with  some  notable 
exceptions,  the  species  mostly  have  but  a  limited  range.  They 
are  considered  to  have  their  nearest  allies  in  the  Meliphagidae 
(see  HoKEY-EATSS)  and  the  mfmbers  of  the  genus  Zostetops; 

*  Certainly  smce  l8a6  <cf.  Stephens.  Gen.  Zooloty,  voL  xhr.  pt.  i, 
p^  292).  W.  Swamson  {Nal.  Hut.  amd  CUusif.  Birds,  i.  145)  say& 
th^  are  "  so  called  by  the  natives  of  Asia  in  allusion  to  their  splendid 
ana  shining  plumage,  but  gives  no  hint  as  to  the  nation  or  language 
wherein  tM  name  originated.  By  the  French  they  have  been  much 
longer  known  as  "  Souimaneas."  ftom  the  Made^Mcar  name  of  one 
of  the  spedes  given  in  1658  by  Flacourt  as  Soumaniha. 

'  One  species  occura  in  Baluchistan,  which  b  perhaps  outnde  of 
the  IndSaa  i<egion,  but  the  fact  of  its  being  found  there  may  Ix'  a 
reason  for  including  that  countrv  within  the  remon,  just  as  the* 
presence  of  another  spedes  in  the  lordaa  valley  induces  xoographerv 
to  regard  the  Gh6r  as  an  outlier  ot  the  Ethiopian  regioa. 


SON-BITTHRN 


but  ibor  rditim*  to  tbc  lut  ra. 

Some  ol  [hem  ire  oilltd  "  hummiat-lHnli "  by  Anglo-IndUni 
•nd  cokHiiiU,  but  viib  iluu  tnnip,  wliirli,  u  bdiwe  indicated 
(ks  HiTmoHo-BBD),  bekiDEi  to  the  Pk^tiad,  tbt  •on-blnli, 
bang  trae  FaiHta,  hive  nothing  to  do.    Though  put  of  the 
plunufC  ij)  muiy  Hin-birds  glcuni  with  metiUic  lustre,  they 
owe  much  of  their  beauty  to  fathcn  which  an 
pot   luitnnu,    though   nliaoit   b   nvid,'   ud   the 
toon    vondetfnl     cmnbinttiaa     of    the    bii^eit 
o^Dun— tatlet,    puiple,    blue,    gnen    ud    yeUoir 
— it  often  Mca  in  oqb  and  tbe  ume  bird.    Ona 
group,   howevti,  it  dull  in  btie,  and  but  tor  th* 
pieieiKa  Id   ume   ol    iu    raemben  of   ytlhnr   at 
flame-ttrfoured    precosul     tuftj,    ■hich    ate    very 
chaiactoiiLIc  of  the  firally,  mi^t  at   foil   tight 
be  thought  not   to  belong  hen,    Gneeful  in  Conn 
and  active  In  raoikm,  wn-birdi  Hit  from  flaws'  to 
dower,  feeding  on  imall  iRficti  which  aie  atliacted 
I^F  the  nectai  and  en   the  nectar   iUeU;  but   thia 
11  uinally  done  while  peached  and  rardy  on   the 
wing    at    19    the   habit   of    hummli^-birdi.     The 
citeniibte  tongue,  though  practioUy  tcrviag  the  lame  end  in 
both    groups     ia   eaaoitjally  different  in     its    quasi-tubuUc 
atiuctute,  and  there   ia   al»  considerable  difletmce  between 
Ihl*  oigin  in  the  Nectariniidie  and  the  Melipha^die.*    The 
neata  of  the  aun-birds,  domed  with  a  pefithoute  porch,  and 
peniile  from  the  end  of  a  bough  or  leaf,  aie  very  neatly  built. 
The  (cgi  ate  gcsenlly  three  in  numbs,  of  a  dull  white  covered 
with  ronduent  apecki  of  greeniih  grey. 
The  Ntctariiuidae  form  the  lubject  of  a  nunpcuoui  Umepafih 

aG..E^Shdley  (4tci.  London.  iST&-iMa),  in  the  colound  platea 
icfa  f  idl  jDidce  19  done  :a  the  varied  twautiq  which  theie  gjorioui 
■tnyed  litile  bda[BdupUy.  while  air — ™-i-,-  .-._-- 


FtarinHiue,  eon 


S'.3 

..._  ._, —  nnbodied.    Thii 

family  imo  dure  ■ui>'aini]ira:  Neodrepanlnae, 

-^ .  — l\t  genua  and  ipccka  peculiar  to  UadagaK^; 

NictarinHnie,  eontiUnlu  9  eHien,  one  ol  which,  Ciimyru,  hai  more 
than  half  the  number  oTapcdca  in  the  whole  group;  and  AiachnD- 
Iherimi*  (aonKtimea  known  aa  "  iptdcr.htintcn  "),  with  i  ^ntn 
including  Tl  qxdB— all  large  in  iiieand  plain  b  fkoe.  To  Ihoe  he 
a1»  add!  the  genua  Pnwieropt,*  compoied  of  3  KXcis  of  South 

can  ai  yet  hardly  be  talten  ai  proved.  Ac^rdinf  to  E.  L.  L^yard. 
Ihff  haUti  of  the  Cape  Primtriipi.  it>  mode  of  sidiRcatiDn,  arut  the 
character  of  iti  egn  are  very  unlike  tluBC  ol  tbe  «dinary  Neclarl. 
olidae.  In  the  Briliih  Mukiiiii  Calalapu  €}  Birtll  (ii.  I-IlG 
and  291)  H.  J.  Cadow  hu  man  recently  treated  of  thia  family, 
ledudng  tbe  number  of  both  genem  and  ipedei.  though  adding  a 
ji 1  j-„  j^  publication  of  Shrfley'.  work. 


■DK-nTTmH,  tbe  Eluy^yta  Uia  ol  ornithology,  a  bii 
that  haa  long  oeroiaed  ■yBtenuttliu  and  one  wboae  pnpi 
place  can  icucely  yet  be  laid  to  have  been  detenniiicd  t 


AccordIactaPalUa.wfaahi  ^1  ^va  (JV.sJrA  Bi7»4e,vgl.iL 
pp-  4^^  a.  3)  a  good  dcKiiptiod  and  lair  figure  of  il.  caUmg  it  the 
Surinainuelie  Soiuienreyger."  Aria  Uioi,  the  £m  aulhoi  to 


,  lb  -H  aatiuicterily  6gund  and 
HJ  nr  la  MyfJnc,  Ac  (voL  V.  pt.  I ,  p 
r  »»aiue— 4v  wbidi  natne  H  wat  knov 
eara  later  lyAulwiton  figured  it  in  hit ' 
Enl..  p.  Tta).  anl  then  in  I7«l  cana  Buffon  (tf.M,  Oiteaia, 
pp.  164.  170.  pL  liv.),  11^  calUflg  it "  Lc  CaurU  ou  petit 
nnei.^nnauMxd  it  aa  hitherto  uodenibed  and  plaodit  ai 
RailL    In  the  lane  year  appeared  the  abave<ited  paper  b 


ra 


i*   I7<S   (Doer.. 
t,pl.i),aathei'i)il 


>q.  H.  J.  Gadow,  Prtc 
'ubiMi.Ujl.pp.Ct^pl.ivi. 


lit  work  B  1777  («>■>-  PP-  *»-J*' 


for  "  ninaaa."  Boffin  turned  tbe  eotoidal  lune  ttnm  one  that  had 

of  what  PalluEid  doMl'atlKl  It  5n>fofw  »tar<r>  u!d  i^ ^^m 
il  to  that  genus  he  wi>  foHowM  by  Laihim  (5v«piu,  in.  is6).  by 
whom  it  wu  Introduced  to  Engliih  nxden  ai  the ''  Caunle  Snipe. 
Thut  within  a  doien  yean  thii  bird  vat  referred  10  three  perfectly 
dlKiact  genera,  and  ui  ihow  dayi  genera  meant  much  more  than 


.    Thri' 


t  recoganed  aa  forming  a  genua 
t,  whole  appellation.  Eu^pyfa 


The  aun-biltem  it  about  at  big  aa  a  iinall  curlew,  but  with 
much  ibetlcr  1^  and  a  rather  ilender,  ttraigfat  bill.  Ths 
wingi  are  moderate,  broad,  and  rounded,  the  tail  rather  long 
and  broKd.  The  head  it  black  with  a  white  ttripe  over  and 
another  under  each  eye,  the  chin  and  throat  being  al»  while. 
The  real  of  the  plumage  it  not  lt>  be  described  b  a  limited  gpace 
othtrviae  than  generally,  beuig  variegated  with  black,  broKn, 
chestnut,  bay,  buH,  grey  and  while— so  mottled,  ^wcklcd  and 
bdted  either  in  wave  like  or  ngiag  fonni  u  loniewbat  to 
icMnible  cotain  molba.  The  bay  colour  lorma  t*D  oontpicu- 
oui  patchtt  on  each  whig,  and  aba  an  antepenultimate  bar 
on  the  tail,  behind  Khich  ii  a  lubteTtmnal  bud  of  black.  The 
irida  ue  ted;  the  bin  ia  greenah  olivej  and  the  le^  are  pale 
yellow.  At  in  the  cue  of  nott  South  American  birds,  very 
HtUe  it  tecorded  ol  iU  bsblts  in  freedom,  eicept  that  ft  Ire- 
quentt  the  muddy  and  wooded  banki  of  rfvers,  feeding  on  small 
flihes  and  Iniecta.  In  captivity  it  soon  becomes  tame,  and  has 
tevenl  time*  made  ilt  nest  and  reared  iu  young  (which,  when 
hatched,  are  dothed  with  mottled  down;  i-roc.  Zeal.  .Set,, 
18M,  p.  76,  tA.  it.  fig,  i)  in  the  Zoolo^cal  (hardens  (London), 
where  eumplts  are  generally  to  be  leco  and  thdr  plaintive 
piping  heard.  Tt  ordinarily  walks  with  alow  and  precise  steps, 
keeping  ils  body  in  a  horizontal  position,  but  at  limea,  when 
eidted.  It  wiE  go  through  a  series  of  fantastic  periormancej. 
qweading  its  liroad  wings  and  tail  to  as  to  display  ihdr  beauti- 
ful cnarkinga.  This  tpaia  inhahltt  Guiana  and  the  interior  of 
Brasil;  but  iit  Colombia  and  Central  America  occura  a  largv 
lewhat  differently  coloured  form  which  ia  known  aa 


£.» 


■  a  IcinK  while  it  leenied 


la  MiiucJMu  juialia 
IM.  lulea  Veneaua  and  \jtt  mi 
■en  aa  a  crane  {Kir.  a  Ittf  •" 
Ua,  pp.  i4>-iu):  but.  en  Mr 
tamplei  to  the  Zoological  Gard — . 
I  Ihem  as  afhiity  to  Entyt^  (Pr 

Im  Co  be  right.    The  kigu.  howeve 


Catedi  ^"S^h  ** 
'  ibiting  moat  iiarti  of  that 
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hnc  eya.  1  ion  pcDdan  cn«.  ud  » innlhr  gf  ■  liikt  dutoloiB', 
pa£r  bmaih.  aad  obKiuriy  bvnd  on  itt  Ihicv  vu^'Covwti  And 
t*il  with  ft  duktr  ihade.  It  u  only  when  jt  ipnvk  tti  Tuva  that 
dicM  ue  Mca  m  be  mukcd  (ad  tpoRtd  vithii>hita.niK-ial()ur,ud 


rh»t  af  1«  Uir  natttni  o(  i'"-'  ci(  thf  .ii 
o,  the  k^pi  wDl.  iH  mom 


iatnant,  (lt«  ii|)  it* 
t4  vklnl  g«>ct< 
01  xixai  even  oi  ■  moR  axfaecoinary  kiodi  for  jt  wiD 
hoMiiiE  ihE  tip  of  iu  tail  or  OTK  of  lu  iriii|i  is  ■  my 
hiid  u  kniTvn  lo  do.  lu  kiUu  In  hi  own  couBtiT 
I  al  nioE  1«B»>  in  isej  b*  M.  Jodu  (ITte.  5k.  A. 
t,  b.  n  ud  935),  >i>d  in  iBn  by  U.  Marie  Udu  Sk 
I.  mrii.  323-116),  tbc  tax  <MvhomERdicljaea|Hil|r 
tbii  iDtmBiiw  fonn,  ■  (ate  fcrdiodtd  alis  tw  iha 
Man  L>yird^(nil,  iWi,  pp.  5M.  JU)  Au  it  hu 
BKd  Irom  tht  adghbonbaoil  of  O*  iMm  KtUed  ud 


Lmdka,  ELrypyeidaeiind  RliInochFtida 

._  . ca  o(  very  ar>dNt  aixl  *encrili»H  tvnM  m 

to  Cbc  Rallidae  (ace  Ratl).  and  Puphiiii 


idPuphiidi 
tanJboa 


.    Ilk 


■     "jillii— 

bereraftritcd 

hive  a  very  Kroiu  raJUoe  appcd --*-  --—  — 

hcura  publuhed  (ArK.  Zoel.  Sot,,  ISW,  pL  II)  wovld  indlcalL. 

nnrSUBT,  ■  borough  and  lie  county  leat  of  Northumber- 
land  eounty,  Pennsylviota,  U.S.A.,  on  tlic  Susquehann*  ri»« 
about  S3  ni.byraiiN.  by  E,  otlUtrisbnig.  Pop.  (1900),  9810, 
d  wlKm  197  were  foretjn-bom;  (1910  U.S.  census)  13,770.  11 
is  served  bjr  the  Pennsylvania,  the  Noithein  Cential  (contcoDcd 
by  the  PennsylvaoJa)  and  the  Philadelphia  k  Reading  nilwayl. 
Eonbuiy's  prindpat  induttty  ii  the  mauufacture  of  silk;  die 
Penniylvaoia  railniy  has  repiir  afaop*  ben.  The  total  value 
of  the  borough')  bctoiy  products  indtaKd  froin  ti,S63,ij7 
B  iQoo  to  ta,SQi,8ig  b  1905,  or  388%.  The  borough  stands 
CD  the  lite  of  like  old  ludlu  vQlagc,  Shamokin,  which  wai 
occupied  by  Dctawam,  Scnecii  and  Tuteks,  and  woa  long  the 
most  prominent  Indiaji  villa^  in  the  provincej  id  1747-175S 
Lhere  was  a  Moravian  miasioa  here.  Owing  to  the  itntcgic 
impcrtaocc  of  the  pUcc  (be  provincial  government  erected 
Fort  August  here  to  1756;  during  the  War  of  Independence 
nucy  d[  the  fu^iivei  from  Ibe  Wyomins  Mauacre  cune  to  this 
lort.  Sunbuiy  was  Gnt  aurveyedla  17;)  aofl  wasiocorpoioted 
Bi  aborough  in  1)97. 

nniBURT-OH-THAHES,  an  urban  district  In  the  Dibridge 
parlliineniiry  division  of  Middlesex,  England,  17  ra.  S.W.  of 
St  Paul's  Catbedial,  London,  on  a  bnoch  of  the  Loadon  k 
South  Wealtnl  railway.  Pop.  (1901),  *S44-  It  is  a  favouriW 
rivmide  tcaort  and  baa  grown  con^denbly  ai  a  readential 
diitiict.  Tbe  church  of  SC  Mary,  Byantine  in  ityla,  dates 
trom  1751.  llwre  are  puniping  voriu  and  Eltration  bedi  tor 
t^  nler-topidy  of  London.    To  the  aonh-«ul  If  Ccsptoa 


utiuy.  Tbe  park  is  (a 
the  principal  falore  being  the  Jubilee  Handicap,  eatabHihed 
in  1U7.  Hit  manOT  vat  graoled  by  Edward  tbe  ConfeHor  ta 
Vftatmbata  Abbey,  andjxuMd  in  the  13th  cenluiy  to  the  Mc  i4 
LondoB  and  In  tbe  lAth  to  tbe  Crown;  hot  ma  not  lo  held  kUt 
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very  ulenilvely  for  copying  doaUDcnta,  npefially  tbe  plan* 

of  aidiitecta  and  cngineei^ 

The  eariieit  discovered  pnxxH,  the  femfinutiale.  It  Mill 
the  ODe  most,  largely  used,  on  account  of  ita  economy  and  per- 
manence, combined  with  a  ^mplicity  of  manipulation  that 
lendera  it  highly  suitable  for  office  uae;  it  vai  iovealed  in  1840 
by  Sir  John  Herschel.  TUt  method  haa  tbe  diaadvantage  that 
tbe  copiea  are  blue  in  colour,  and,  aa  it  is  a  neffiiilve  pmcen,  the 
black  lines  of  the  ori^il  become  the  while  Unea  of  tbe  printj 
the  devdopment  ia  by  waabing  in  water,  to  that  the  impotiant 
Ceoture  of  accuracy  of  scale  ia  lost.  Tie  next  step  of  importance 
waa  in  iS£4,  when  WUIiam  WiUia  of  Birmingham,  the  faihet 
ol  the  inventor  ti  tbe  pUtinotype  ayatem  of  photographic 
printing,  invented  the  aniline  procsa.    In  this  melbod  a  paper 

■Hh  the  document  (generally  a  tracing)  in  froot  of  it;  Iha  un- 
protected linea  ore  bleached  out,  hut  the  protected  onca  remain 
and  are  developed  by  contact  with  vapour  of  "n^^"*,  a  lub- 
aequent  washing  for  the  removal  of  chemicals  comjdcting  the 
print.  For  twenty  yeua  Ibis  prooii  was  succesifully  used 
wiib  Qtle  oppotiiion  other  tbu  Ibat  of  the  blue  prinii  pie- 
vioutly  referred  to.  and  of  the  Pellci  proccu.  which  gave  a  blue 
line  on  a  white  ground,  tbe  iuvenlor  bidog  aiudated  throughout 
with  the  firm  of  Vincent  Brooks,  Day  &  Son;  but  voce  that  time 
a  large  number  of  other  metbodt  have  csme  inio  uie,  aoms 
lequiring  a  paper  negative  in  the  first  instance  and  some 
not,  but  aQ  much  aided  by  improved  metbodi  of  applying 
dectric  light.  The  earliest  <j  these  improved  ayiterai 
ntOiiiiv  electric  light  was  that  ioveued  by  Hr  B.  J.  Hall, 
wbaae  photo-copier  conaiatt  of  two  scpu^lrcular  glaasci  forming 
a  cylinder,  which  may  be  revolved,  and  through  which  an  arc 
lanqi  traveta,  while  the  tracing  and  sensitiied  paper  arc  itrapped 

Between  iqoo  and  1908  oltcnliim  wla  chiefly  direi;tcd  to 

overcoming  the  variation  of  acale  that  is  inevitable  in  all  systcma 
that  rei^uire  a  final  washing  in  water  either  for  development  ttz 
for  the  removal  of  cbemicala;  and  at  least  four  escetlcnt  litems 
bave  arisen.  While  Mr  F.  R.  Vandyke  was  perfecting  the  syKeia' 
which  he  patented  in  1901  and  which  has  been  adopted  by  tfae 
Ordnance  Survey  Department  at  Southampton,  Mcsan  Vincent 
Brooki,  Day  Ii  Sod  were  working  along  aomewhat  limilar  liaea, 
the  outcome  of  which  was  their  "  True-lo-5caIe  Pbolo  Ulbo  ", 
ayitem.  In  Ixilh  these  mcthocb  a  reversed  poailive  print  it 
secDied  on  anc.  from  which  copiel  can  be  made  In  printer*! 
ink  of  any  colour  by  the  usual  lithographic  method  on  almost 
any  material  that  may  be  desired.  The  plates  prepared  by  these 
methods  are  a;  sensitive  to  light  that  excellent  icautll  can  be 
secured  fmm  drawinp  made  even  on  semi-traDEparenl  material 
luch  as  drawing  p^>eT,  and  of  course  the  platea  when  mode  am 
capableofaltcrationor  addition  and  can  beilaied  for  tqirinti.  '. 
An  admirable  pnxxst  had  oince  been  invented  by  MU. 
Doiei  Frbes  of  Parit,  which  ia  evoi  more  expeditious,  and 
bong  lot  in  prime  coct  Is  mait  suitable  when  only  a  small 
number  of  prioU  is  required.  Jo  this  case  a  large  iheel  of  thin 
nnc  is  coated  with  diemicaSy-tnated  gdatia,  with  the  reault 
that  when  a  fefropruastaie  print  is  pmeed  down  on  it  dtber 
with  the  hand  or  by  a  roller  the  protected  Hnei  affect  the  geUtIo 
in  such  a  way  that  the  parts  that  have  been  in  contact  with  them 
teoive  a  greasy  ink  while  the  fnalnder  of  the  surface  rejecta 
H,  to  that  a  small  ntuibeT  <aot  geHrally  excecdfaig  >ii)  «f  vay 
excellent  prints  ean  be  second.  The  invnton  refrained  fitnn 
Ukio|  ogt  a  pittat  dthct  b  fnaoe  or  dtewbece,  pnfenbis  M. 
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work  tlietri»vBntion  as  a  secret  piocesi»  but  tha  fomuiUuppeais 

dlher  to  have  leaked  out  or  to  have  been  discovecied,  so  tiut  the 

process  is,  perhaps  with  slight  variations,  used  under  numerous 

names.    With  the  aid  of  the  various  systems  of  rotary  copiers, 

by  which  blue  prints  of  almost  any  length  can  be  secured* 

DoFcl  prints  identical  in  scale  with  the  originals  have  been  made 

of  the  length  of  22  feet.    An  interesting  kindred  process  but 

with  well  defined  variations  is  ki^owii  as  yelpgrapky4 

For  the  technical  and  chemical  details  of  the  various  methods 
reference  may  be  made  to  J^erric  and  Hdiopaphic  Processes  by  G.  E. 
Brown  (Oawbam  &  Ward).  (F.  V.  B.) 

SUNDA  ISLANDS,  the  collective  name  of  the  islands  In  th6 
Malay  ArchipehLgo  which  extend  from  the  Malay  Peninsula  to 
the  Moluccas.  They  are  divided  into  the  Great  Sunda  Islands — 
i.e.  Sumatra,  Java,  Borneo,  Celebes,  Banka  and  BQliton, 
with  their  adjacent  islands--and  the  Little  Sunda  Islands, 
of  which  the  more  important  are  Bali,  Lombok,  Sumbawa, 
Flores,  Sumba  and  Timor. 

Sunda  Strait  is  the  channel  separating  Sumatra  from  Java 
and  uniting  the  Indian  Ocean  with  the  ^va  Sea.  It  is  15  m. 
broad  between  the  south-eastern  extremity  of  Sumatra  and 
the  town  of  Anjer  in  Java.  In  the  middle  b  the  low-lying 
well-wooded  island  of  Dwars-ln-den-Weg  ("  right  in  the  way  ")» 
otherwise  Middle  Island  or  Sungian.  In  1883  Sunda  Strait  was 
the  scene  of  the  most  terrific  results  of  the  eruption  of  Kiakatoa 
(9.0.),  a  volcanic  island  further  west  in  the  strait. 

SUNDARBANS,  or  Sundesbunds,  a  tract  of  waste  country  in 
Bengal,  India,  forming  the  seaward  fringe  of  the  Gangctic 
delta.  It  has  never  been  surveyed,  nor  has  the  census  been 
extended  to  it.  It  stretches  for  about  165  m.,  from  the 
mouth  of  the  Hugli  to  the  mouth  of  the  Meghna,  and  is  bordered 
inland  by  the  three  settled  districts  of  the  Twenty-four  Parganas, 
Khulna  and  Backergunje.  The  total  area  (including  water) 
is  estimated  at  6526  sq.  m.  It  is  a  water-logged  jungle,  in  which 
tigers  and  other  wild  beasts  abound.  Attempts  at  reclamation 
have  not  been  very  successful.  The  forest  department  realizes 
a  large  revenue,  chiefiy  by  tolls  on  produce  removed.  The 
characteristic  tree  is  the  sundri  (Hmtura  liUordis)^  from  which 
the  name  of  the  tract  has  probably  been  derived.  It  yields  a 
hard  wood,  used  for  building,  and  for  making  boats,  furniture, 
&c.  The  Sundarbans  are  everywhere  intersected  by  river 
channels  and  creeks,  some  of  TAxich  afford  water  communication 
between  Calcutta  and  the  Brahmaputra  valley,  both  for  steamers 
and  for  native  boats. 

SUNDAY,  or  the  Low's  Day  (4  rau  iiTdw  ^ftipa,  dies  solis; 
Ij  Kvpioki)  4/f^pa,  dies  dominica^  dies  dpminicus*),  in  the  Chris- 
tian world,  the  first  day  of  the  week,  celebrated  in  memory  of 
the  resurrection  of  Christ,  as  the  principal  day  for  public  worship. 
An  additional  reason  for  the  sanctity  of  the  day  may  have  been 
found  in  its  association  with  Pentecost  or  WUtsun.*  There  is 
no  evidence  that  in  the  eariiest  years  of  Christianity  there  was 
any  formal  observance  of  Sunday  as  a  day  of  rest  or  any  general 
cessation  of  work.  But  it  seems  to  have  from  the  fint  been 
set  apart  for  worship.  Thus  according  to  Acts  zx.  7,  the 
disciples  in  Troas  met  weekly  on  the  first  day  of  the  week  for 
exhortation  and  the  breaking  of  bread;  x  Cor.  zvl.'  2  implies 
at  least  some  observance  of  the  day;  and  the  solemn  com- 
memorative character  it  had  very  early  acquired  is  strikingly 
indicated  by  an  mctdental  expression  of  the  writer  of  the  Apoca- 
lypse (i.  10),  who  for  the  first  time  gives  it  that  name  ("  the 
Lord's  Day")  by  which  it  is  almost  invariably  referred  to  by 
all  writers  of  the  century  immediately  succeeding  apostolic 
times.*  Indications  of  the  mannor  of  its  observance  during 
this  period  are  not  wanting.     Teaching  of  (he  AposUes  (c.  14) 

*  The  Teutonic  and  Scandinavian  nations  adopt  the  former 
designation  (Sunday,  Sonnkxg,  Sdndat,  &c.),  the  Latin  nations  the 
latter  Kiimancke^  dmeniea^  domip^o.  Sec). 

*  From  an  exfiression  in  the  Epistle  of  Barnabas  (c  15),  it  would 
almost  seem  as  if  the  Ascen»on  also  was  believed  by  some  to  have 
taken  place  on  a  Sunday. 

*  In  the  Epistle  of  Barnabas  already  referred  to  (c.  15)  it  Is  called 
"  the  eighth  da^  ":  "  We  keep  the  eighth  day  with  joyfulness.  the 
day  also  in  which  Jesus  rose  again  iromthe  dead."  CL  Justin 
Martyr,  Dial.  c.  Trypk,  c  .138. 


ooat^iBS  the  pveceptt  "  Aad  on  the  Lord's  day  of  the  Lnc4 
(narA  «upMue)ir  mfian)  come  together  and  break  bread  and 
give  thsjxks  after  confessing  your  transgressions,  that  your 
sacrifice  may  be  pure."  Ignatius  {Ad  Magn.  c.  q)  speaks  of 
those  whom  he  addresses  as  "  no  longer  Sabbatizing,  but  living 
in  the  observance  of  the  Lord's  day  (mrd  KOfMxipf  ^uvm)  on 
which  also  our  liienprang  up  agafo."*  Eusebius  {H.E.  iv.  23) 
has  preserved  a  letter  of  Dionysius  of  Cbrinth  (a.d.  175)  to  Soter, 
bishop  of  Rome,  in  which  he  says: "  To-day  we  have  passed  the 
Lord's  holy  day,  in  which  we  have  read  your  q>istle  ",  and  the 
same  historian  {H.E,  iv.  26)  mentions  that  Melito  of  Sardis 
(a.o.  170)  had  written  a  treatise  on  the  Lord's  day.  Pliny's 
letter  to  IVajan  m  which  he  speaks  of  the  meetings  of  the  Chris- 
tians "  on  a  stated  day  "  need  only  be  alluded  to.  The  first 
writer  who  mentions  the  name  of  Sunday  as  applicable  to  the 
Lord's  day  is  Justin  Martyr;  this  designation  of  die  first  day  of 
the  week,  which  is  of  heathen  origin  (see  Sabbath),  had  come 
into  general  use  in  the  Roman  world  shortly  before  Justin 
wrote.  He  describes  {ApU,  i.  67)  how  "on  the  day  called 
Sunday  '*  town  and  country  Christians  alike  gathered  together 
in  one  place  for  instruction  and  prayer  and  charitable  offerings 
and  the  distribution  of  bread  and  wine;  they  thus  meet  together 
on  that  day,  he  says,  because  it  is  the  first  day  in  which  God 
made  the  world,  and  beeauae  Jesus  Chiist  on  the  same  day  rose 
ftom  the  dead. 

As  )ong  as  the  Jewish  Christian  element  continued  to  have 
any  influence  in  the  Church,  a  tendency  to  observe  Sabbath  as 
well  as  Sunday,  naturally  persisted.  Eusebius  {H.E,  iii.  27) 
mentions  that  the  Ebionites  continued  to  keep  both  days,  and 
there  is  abundant  evidence  from  Tertullian  onwards  that  so  far 
as  public  worsh^  and  abstention  from  fasting  are  concerned 
the  practice  was  widely  spread  among  the  Gentile  churches. 
Thus  we  learn  from  Socrates  {H.E.  vi.  c.  8)  that  in  his  time 
public  worship  was  held  in  the  churches  of  Constantinople  on 
both  days;  the  Apostolic  Canons  (can.  66  (65!)  sternly  prohibit 
fasting  on  Sunday  or  Saturday  (except  Holy  Saturday);  and  the 
injunction  of  the  Apostolic  ConstiitUions  (v.  20;  cf.  ii.  59,  viL  33) 
is  to  "  hold  your  solemn  assemblies  and  rejoice  every  Sabbath 
day  (excepting  one),  and  every  Lord's  day."  Thus  the  earliest 
observance  of  the  day  was  confined  to  congregational  worship, 
either  in  the  early  morning  or  late  evening.  The  social  con- 
dition of  the  early  Christians  naturally  forbade  any  general 
suspension  of  work.  Irenaeus  {c.  140-202)  is  the  first  of  the 
early  fathers  to  refer  to  a  tendency  to  make  Sunday  a  day  of 
rest  in  his  mention  that  harvesting  was  forbidden  by  the  Church 
on  the  day^  Tertullian,  writing  in  202,  says  "  On  the  Lord's 
day  we  ought  abstain  from  all  habit  and  labour  of  anxiety, 
putting  off  even  oiur  business."  But  the  whole  matter  was 
placed  on  a  new  footing  when  the  civil  power,  by  the  constitu- 
tion of  Constantine  mentioned  below,  began  to  legislate  as  t6 
the  Sunday  rest.  The  fourth  commandment,  holding  as  H 
does  a  conspicuous  place  in  the  decalogue,  the  precepts  of  which 
could  not  for  the  most  p)art  be  regarded  as  of  merely  transitorj 
obligation*  and  never  of  course  escaped  the  attention  of  the 
fathers  of  the  Church:  but,  remembering  \he  liberty  given  in' 
the  Pauline  writings  "  in  respect  of  a  feast  day  or  a  new  moon 
or  a  Sabbath  "  (Col.  ii.  16;  cf.  Rom.  xiv.  5,  Gal.  iv.  10,  xi),  they 
usually  explained  the  "  Sabbath  day  "  of  the  commandment  as 
meaning  the  new  era  that  had  been  introduced  by  the  advent 
of  Christ,  and  interpreted  the  rest  enjoined  as  meaning  cessation 
from  sin.  But  when  a  series  of  imperial  decrees  had  enjoined 
with  increasing  stringency  an  abstinence  from  labour  on  Sun- 
day, it  was  inevitable  that  the  Christian  conscience  should  be 
roused  on  the  subject  of  the  Sabbath  rest  also,  and  in  many 
minds  the  tendency  would  be  such  as  finds  expression  fn  the 
Apostolic  Constitutions  (viii.  33):  "Let  the  slaves  work  five 
days;  but  on  the  Sabbath  day  and  the  Lord's  day  let  them  have 

*  The  longer  recension  runs:  "  But  let  every  one  of  you  keep  the 
Sabbath  after  a  spiritual  manner  . . .  And  arter  the  observance  of 
the  Sabbath  let  every  friend  of  Christ  keep  the  Lord's  day  a*  a  fe»> 
rival,  the  resunrectioa  day,  the  queen  and  chief  of  all  the  days.f 
The  writer  finds  a  reference  to  the  Lord's  day  in  the  titles  to  Ps.  vL 
and  xU.,  which  are  "  set  to  the  eighth.'* 
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IdniiiB  td^  go  to  cftimft  for  hsCfucuoii  In  fAstf.  1[Imwb  &  '6vl> 
deace  cpf  the  asms  tendeocy  in  the  oppoate  canon  (39)  6f  the 
council  of  Loodicea  (363),  vriikh  forbids  Christians  from  Judaiz- 
ing  and  resting  on  the  Sabbaith  day,  and  actually  enjoins  them 
to  work,  on  that  day,  preferring  the  Lord*s  day  and  so  far  as 
possible  testing  as  Christians.  About  this  time  aocordin^y 
we  find  traces  <rf  a  disposition  in  CbristiaA  thinkers  to  distinguish 
between  m  temporary  and  a  permanent  element  in  the  Sabbath 
day  precept;  thus  Chryaostom  (loth  homily  on  Genesis)  discerns 
the  fundamental  principle  of  that  precept  to  be  that  we  should 
dedicate  one  whole  day  in  the  drde  of  the  week  and  set  it  apart 
for  exerdae  in  qpiriiual  things.  The  view  that  the  Christism 
Lord's  day  or  Sunday  is  but  the  Christian  Sabbath  transferred 
from  the  seventh  to  die  first  day  of  the  week  does  not  find 
categorical  ezptessioa  till  a  nnich  bter  period,  Alcuin  being 
apparently  the  fiist  to  allege  of  the  Jewish  Sabbath  that  "  ejus 
observationem  mos  Cbristianus  ad  diem  dominicam  compe^ 
tentius  transtulit "  (cf .  Decalogue). 

Law  Relahno  to  Sunday 

The  earliest  recognition  of  the  observanoe  of  Sunday  as  a 
legal  duty  is  a  constitution  of  Constantino  in  321  AJ>.,enaaing 
th^  all  courts  of  justice,  inhabitants  of  towns,  and  workshc^s 
were  to  be  at  rest  on  Sunday  {venerabili  die  selis)^  with  an 
exception  in  favour  of  those  engaged  in  agricultural  labour. 
This  was  the  6rst  of  a  long  series  of  imperial  constitutions,  most 
of  which  are  incorporated  in  the  Code  of  Justinian,  bk.  iii.  tit. 
12  {DeferUs).  The  constitutions  comprised  in  this  tUle  of  the 
code  begin  with  that  of  Constantine,  and  further  provide  that 
emancipation  and  manumission  were  the  only  legal  proceedings 
permissible  on  tJie  Lord's  day  (dU  domnico),  thou^  contracts 
and  compromises  might  be  made  between  the  parties  where  no 
intervention  of  the  court  was  necessary.  Pleasure  was  forbidden 
as  well  as  business.  No  spectacle  was  to  be  exhibited  in  a 
theatre  or  circus.  If  the  emperor's  birthday  fell  on  a  Sunday, 
its  celebration  was  to  be  postponed.  The  seven  days  before 
and  after  Easter  were  to  be  kept  as  Sundays.  In  Cod.  i.  4»  9> 
appears  the  regulation  that  prisoners  were  to  be  brought  up  for 
examination  and  interrogation  on  Sunday.  On  the  other  hand. 
Cod.  iiL  x2,  to,  distinctly  directs  the  torture  of  robbers  and 
pirates,  even  on  Easter  Sunday,  the  divine  pardon  (says  the  law) 
being  hoped  for  where  the  safety  of  society  was  thus  assured. 
After  the  time  of  Justinian  the  observance  of  Sunday  appears 
to  have  become  stricter.  In  the  West,  Charlemagne  forbade 
labour  of  any  kind.  A  century  later  in  the  Eastern  Empire  No. 
liv.  <^  the  Leonine  constitutions  abolished  the  exemption  of 
agricultural  labour  contained  in  the  constitution  of  Constantine; 
but  this  exemption  was  specially  preserved  in  England  by  a 
constitution  of  Archbishop  Meopham.  The  canon  law  followed 
the  lines  of  Roman  law.  The  decrees  of  ecclesiastical  councils 
on  the  subject  have  been  numerous.  Much  of  the  law  is  con- 
tained in  the  Decretals  of  Gregory,  bk.  ii.  tit.  9  (DefeHis),  c.  x 
of  which  (translated)  runs  thus:  **  We  decree  that  ail  Sundays 
be  observed  from  vespers  to  vespers  («  vespera  ad  vesperam)^ 
and  that  all  unlawful  worit  be  abstained  from,  so  that  ui  them 
trading  or  legal  proceedings  be  not  carried  on,  or  any  one  con^- 
demned  to  death  or  punishment,  or  any  oaths  be  administered, 
except  for  peace  or  <^er  necessary  reason."  Works  of  necessity 
(espedaliy  in  the  case  of  perishable  materials  or  where  time 
was  important,  as  in  fishing)  were  Allowed,  on  condition  that  a 
due  proportion  of  the  gain  made  by  work  so  done  was  given 
to  the  church  and  the  poor.  The  conseni  of  parties  was  in- 
sufficient  to  give  jurisdiction  to  n  court  of  latr  to  proceed  on 
Sunday,  though  it  was  sufficient  in  the  case  of  a  day  santtified 
by  the  ecclesiastical  authority  for  a  temporary  purposo,  eg. 
a  thanksgiving  for  vintage  or  harvest. 

In  England  legislation  on  the  subject  began  early  and  con*- 
tlnucs  down  to  the  most  modem  times.  As  eaily  as  the  7th 
century  the  laws  of  Ina,  king  of  the  West  Saxons,  provided  that, 
if  a  "  theowman  "  worked  on  Sunday  by  his  lord's  command, 
he  was  to  be  free  and  the  lord  to  be  fined  30s.;  if  a  freeman 
vocfced  without  his  lord's  command,  the  penal^  ww  fofMwv 


df  freedom  or  a  fine  of  60s.,  and  twice  as  much  !n  the  case  of  a 
priest.  The  laws  of  JSlhcl^an  forbade  marketing,  of  JExhthed 
folkmoots  and  hunting,  on  the  Sunday.  In  almost  all  the  pre- 
Conquest  compilations  there  are  admoniti<Mis  to  keep  the  day 
hc^.  The  first  aUusiott  to  Sunday  in*  statute  law  proper  is  In 
1354  (38  Edw.  III.  c.  14  rep.),  forbidding  thesak  of  wool  at  the 
staple  on  Sunday.  The  mass  of  legislation  from  that  date 
downwards  may  be  convem'ently,  if  not  scientifically,  divided 
into  five  dassca  ecclesiastical,  constitutional,  judicial,  social 
and  oommercial.  The  terms  "  Sunday  "  and  "  Lord's  day  " 
are  used  in  the  statutes,  but  the  term  "  Sabbath  "  occurs  only 
in  ordinances  of  the  Long  Parliament.  **  Sabbath-breaking  " 
is  sometimes  used  to'  describe  a  vi<^tion  of  the  Sunday  obser- 
vuice  acts,  but  is  objected  to  by  Bladistone  as  legally  incorrect. 
Good  Friday  and  Christmas  Day  are  as  a  rule  in  the  same  Ug/tl 
position  as  Sunday.  In  English  law  Sunday  is  reckoned  from 
nudnight  to  midnight,  not  as  in  canon  law  a  tespera  cd  nesperam. 

The  acts  to  be  mentioned  are  still  law  unless  the  contrary  is 
stated. 

EccUHa^kal.'^'B^citt  the  Reformation  there  appears  to  be 
little  or  no  statutory  recognition  of  Sunday,  except  as  a  day  on 
which  trade  was  interdicted  or  national  sports  directed  to  be 
held.  Thus  the  repealed  acts  of  1388  <12  Ric.  II.  c.  6)  and  1409 
(xi  Hen.  IV.  c.  4)  enjoined  the  practice  of  archery  on  Sunday. 
The  drarch  itself  by  provincial  constitutions  and  other  means 
dedared  the  sanctity  of  the  day,  and  was  strong  enou^  to  visit 
with  its  own  censures  those  who  failed  to  observe  Sunday.  At 
the  Refbrmation  St  was  thought  necessary  to  enforce  the  obser- 
vance of  Sunday  by  the  state  in  face  of  the  question  mooted  at 
the  time  as  to  the  divine  or  merely  human  institution  of  the  day 
as  a  holy  day.  Sunday  observance  was  directed  by  injunctions 
as  well  as  by  statutes  of  Edward  VI.  and  Elizabeth.  The 
second  Act  of  Uniformity  of  155X  (5  &  6  Edw.  IV.  c.  x.)  enacted 
that  all  inhabitants  of  the  realm  were  to  endeavour  themselves 
to  resort  to  their  parish  church  or  chapel  accwtcmed,  or  upon 
reasonable  let  thereof  to  some  usual  place  where  common  prsyer 
is  used  every  Sunday,  upon  paixi  of  punishment  by  the  censures 
of  the  chmrch.  The  same  principle  was  re-enacted  by  the  Act 
of  Uniformity  of  1558  (x  Eliz.  c.  a),  with  the  addition  of  a  tem- 
poral punishment,  vis.  a  fine  of  twdve  pence  for  each  offence. 
This  section  of  the  act  is,  however,  no  longer  law,  and  it  appears 
that  the  only  penalty  now  incurred  by  non-attendance  at  chureh 
is  the  shadowy  one  of  ecclesiastical  censure.  Protestant  dis- 
senters, Jews  and  Roman  Catholics  were  in  1846  (9  &  xo, 
Vict.  c.  S9)  exempted  from  the  act,  and  the  pecuniary  penalties 
were  abrogated  as  to  all  persons;  but  the  acts  as  to  Sundays 
and  holy  days  are  stitt  binding  on  members  of  the  Church  of 
England  [Marskdll  v.  Graham^  1907,  s  K.B.  112). 

An  act  of  155X  (5  &  6  Edw.  Vf.  c.  3)  directed  the  keeping  of  all 
Sundays  as  holy  days,  with  an  exception  in  favour  of  husbandmen, 
labourers,  fishermen  and  other  persons  in  harvest  or  other  time  of 
necessity.  Canon  13  of  the  canons  of  1603  provides  that  "all 
manner  of  persons  within  the  Church  of  England  shall  celebrate 
and  keep  the  Lord's  day,  commonly  called  Sunday,  according  to 
God's  holy  will  and  pleasure  and  the  orders  of  the  Church  of  England 
prescribea  in  that  behalf,  that  is,  in  hearing  the  word  of  Goaread 
and  taught,  in  private  and  public  prayers,  in  acknowled^ng  their 
offences  to  God  and  aiikendmeat  of  the  same,  in  reconcilmg  them- 
selves charitably  to  their  neighbours^  where  displeasure  hatn  been, 
in  oftentimes  receiving  the  communion  of  the  body  and  blood  ca 
Christ,  in  visiting  the  poor  and  sick,  using  all  godly  and  sober  con- 
versation." The  Long  Parliament,  by  an  ordinance  of  164.^,  c.  51, 
directed  the  Lord's  day  to  be  celebrated  as  holy,  as  being  the 
Christian  Sabbath.  Ordinances  of  1650,  c  9,  and  1656,  c.  15,  con- 
tained \'arious  minute  descriptions  of  crimes  against  the  sanctity  of 
the  Lord's  day,  indading  travdling  and  "  vainly  and  profanHy 
walking."  These  ordinances  lapsed  at  the  Rcsteratioa.  The 
Act  of  Uniformity  of  1661  (13  &  X4  Car.  II.  c.  4)  enforced  the  readjng 
on  every  Lord's  day  of  the  morning  and  evening  prayer  according 
to  the  form  in  the  Book  of  Common  Prayer— a  duty  which  had  been 
previously  enjoined  by  canon  14  of  1603.  By  the  Church  Building 
Act  iai8,  tho  bishop  may  direct  a  third  service,  morning  or  evening, 
where  necessary,  in  any  church  built  under  the  act  (s.  65),  j^  tb^ 
Church  Biiflding  Act  1838,  he  may  order  the  periormance  of  two 
full  services,  each  if  he  so  direct  to  include  a  sermon  (s.  8).  The 
Burial  Laws  Amendment  Act  1880,  which  authorizes  burials  In 
chmmhyaiilsof  Hi^ChMKli  cH  fingtaMd  wilhMitthiiMeof  the-lMeral' 


oSce  ct  tluit  chiHdi,  doa  BM  alloir  ndi  Imikli  to  uIb  pbn  oi 

Sunday,  Good  Friday  or  Chriumu  Day  If  the  panon  of  Ibi  church 
ofcjccUJ  Under  the  MeimpoJian  PcJlce  and  StieeU  Acta,  tbe 
Tovn  Police  Claiuei  Ad  1S41  aad  the  Public  Health  Ada,  Mieet 
traffic  may  be  reculated  duiiat  the  hoiira  of  divine  lenice. 

CenitiluliaHal. — ParliuneDt  hu .  occasoiully  »t  on  Suodiy 
Jo  caiet  o(  pal  anergcDcy,  u  od  the  deiniM  ol  ibe  Ciown. 
Ocraaonally  divisimu  in  the  Home  ol  Conuaon*  have  t«kai 
jdau  early  on  Sunday  moniiag.  Tbt  BallDt  Act  1871  eoacu 
that  in  reckoning  time  ior  election  jKoceedinfs  Sundayi  are  to 
be  eicliided.  A  similar  proviiion  is  contained  in  tbe  MunidpaJl 
Corporations  Act  iftfia,  as  to  proceeding  under  that  ut< 

Judiciai^ — As  a  general  rule  Sunday  tor  the  purpose  ol  judidal 
a  diir  turn  jutiditui  on  vhich  courta  ol  juitjce  do 
dt  (9  Co.  Rep.  66i).  By  a.  6  of  tbe  Sunday  Ohasvance  Act 
i6)7  legal  proem  cannot  be  lerved  or  eiecuted  on  Sunday,  eicqit 
in  aits  ik  tnuon.  felony  or  breach  of  ilie  pewx.  Frocecd- 
in^  which  do  oot  need  Cho  intervenOoB  of  the  CDurt  are  good, 
cf.  service  of  a  citation  or  notice  to  quit  or  ciaim.lo  vole.  By 
«.  4  of  tbe  lodictablE  OScnces  Act  T&4S  justice  may  isue  a 
wunnt  of  apprehecfiioa  or  a  wtrch  warrant  on  Sunday.  Tie 
iuk»  of  the  Supreme  Coi;rt  t^ovide  that  the  offices  of  the 
Supreme  Court  sbaU  be  closed  00  Sundays,  thai  Sunday  ii  not 
to  be  reckoned  in  tbe  computation  of  any  limited  time  less  than 
ail  days  allowed  for  doing  any  act  or  taking  any  proceeding, 
aod  that,  where  tlie  tinw  for  doing  any  act  or  taking  any 
proceeding  equres  on  Sunday,  such  act  or  proceeding  is  good 
il  done  or  taken  on  Uic  next  day.  In  Ibe  divorce  rules  Sundays 
are  exduded  from  con^iilalian.  In  the  cnuity  cpuit  rules 
they  are  excluded  if  the  time  limited  is  IcB  than  lorty-dghl 
hoiirs,  and  tbe  only  county  court  proctts  which  can  be 
executed  on  Sunday  is  a  warrant  of  arrest  in  an  Admiralty 
action.  Where  a  time  is  £ied  by  ctatute,  the  Sundayi  are 
counted  in.  Where  a  term  ol  impiisonmait  expires  on  SuiKtay, 
Christmas  Day  or  Good  Friday,  the  prisoner  is  entitled  u 
discharge  on  tbe  day  next  preceding  (Prison  Act  1898,8.  ti). 

Sociai^ — Under  this  hud  may  be  grouped  the  cnactnKBU 
having  for  their  object  the  regulation  of  Stmday  travdling  isd 
The  earliest  example  of  non-ecdeHaMical  inter- 


appears  to  be  the  Boat  iif  Sf^ni 
Royal  aulbority  wu  pvca  to  all  Uit 
mselves  after  evedng  laTiot  in  ''*t"-I- 
archery,  lespiog,  vaulting,  May-pLOKl,  WhftlOB-llci,  DMtflJi- 
dances  and  setting  up  of  Maypidc*;  bM  beu  kud  buD-butlng, 
ioletludes  tad  bowling  by  the  nMUwr  lOR  »« 
The  Sunday  Oburvance  Aa  161s  (l  Ctl.  L  c  i), 
Unes.  ol  the  Bank  tf  Sfoftl,  inhituted  meeting 
concDurae  of  people  out  ol  theii.  own  parishes  on  the  Lord's  day 
for  any  sports  and  putimcs  wbUsoevet,  ind  any  bear-bailing, 
bull -baiting,  interludes,  common  plays  or  other  unlawful  eier- 
dsB  and  pastimes  used  by  any  person  or  persons  within  ihdr 
own  parishes,  under  a  penalty  of  3a.  4d.  lor  every  offence.  The 
Tight  to  enforce  ecdesustical  censures  is  left  untoudied  by  the 
act.  The  act  impliedly  allows  sports  other  than  tbe  excepted 
ones  as  long  as  wily  parishioners  take  part  In  Ibcm.  In  1897 
some  lads  were  prosecuted  at  Streatley  under  this  act  for 
playing  football  in  an  adjoining  parish,  but  the  juatices  dismissed 
the  charge,  treating  the  act  as  obsolete.  But  in  ipo6  the  Society 
for  the  Prevention  ol  Cruelty  to  Animals  instituted  a  prosecu- 
tion under  tbe  act  with  the  object  of  preventing  eitn-parocMal 
Tibbit<onrang  on  Sundays.  T^  GaiiM  Act  iSji  (;  &  > 
Will.  IV.  c.  32,  a.  3)  makes  it  puniahable  (o  kill  or  take  game, 
or  to  use  a  dog,  net  or  other  insirunient  (<.(.  a  tnan),  for  that 
purpose  on  Sunday.  The  prohibition  only  applies  to  pme  pri^ier 
and  doc*  not  extend  to  rabbits. 

There  is  no  law  in  England  against  fishing  oa  Sunday  except 
as  lo  salmon.  Fishing  lor  salmon  on  Sunday  by  any  mtuu 
other  Iban  a  rod  and  line  is  prohibited  by  the  Salmon  I'ishery 
Act  tS6i,  and  tree  passage  for  salmon  through  all  cribs,  tic, 
used  for  fishery  is  to  be  lett  during  the  whole  of  Sunday, 

The  Sunday  Observance  Act  17B1  (11  Geo.  Dl.  c.  49),  drawn 
by  Dr  Porteus,  bishop  of  London,  enacla  that  any  pUcc  opened 


pot  (rf  tha  Lnd^  day  calcd  Snndqr,  U  41A 
itlcd  by  pajnaent  oi  money  or  by  ticket*  lotd 
be  jumed  «  djaorderty  boase.  Tbe  keeper  ia 
£Me  ioT  every  day  00  i>Ud>  it  is  opened  or  used  a* 
the  I«rd'(  day,  the  maasger  at  muter  of  the  cere- 
I  and  every  doorkeeper  at  tervanl  fjo.  Hk  adver- 
tising or  puhliahing  any  advstisement  oi  Mch  an  entertainment 
is  made  aubject  lo  a  penalty  ol  £jo.  Proceedinp  under  thi* 
act  for  penalties  may  be  insiiiuied  by  a  oommon  infonner 
within  six  raoith*  ol  Ibe  offence.  It  wa*  held  In  i8«8  that  a 
nNciiag  tbe  abject  of  which  *>*  not  pecuniary  gain  (Ibou^ 
there  wa*  ■  charge  lor  admtsmon),  but  an  bones!  mtention  to 


wi*  revered  for  relif^ous  worship.  On  this  prindple,  forms 
of  wonhip  such  a*  MonnonisDi  or  Habommedanism  an  pra- 
lected.  In  187;  actiotn  wtre  brou^t  agslnit  the  Brightoa 
Aquarium  Company  and  penalties  iccoyered  under  the  act. 
As  doubts  were  fell  a*  to  the  power  of  the  Crown  to  remit  the 
penallies  in  such  a  case,  an  act  wa*  passed  in  1S7S  lo  remove 
sucb  doubt*  sod  lo  enible  the  soverogo  to  remit  ia  whole  or 
in  part  penalties  recovered  for  oSences  against  Ibe  act  ol  lySt. 
The  lubKantive  effect  of  the  act  ia  to  hit  all  Sunday  eihihiliD» 


td  that  the  chairman  ol 


noney  It  changed  lo 


K  Bable  lor  meiely  letlin^ 
I  altenp^  was  unsuaenfully 
peD4lr  meetings  for  rabbit- 

B-- mt  of  thcoIR*  aad  pbiiee  of 

d  the  terms  of  tbe  licences  lamed,  unially 
a  Sundays.    Tbe  leasees  ol  certain -place* 


itinlcyoftheCaailcU 


^bevdsMlhdi 
cllbaabeca.» 


,  -ly  of  tilde.   The  Council  haa  d 

■e  with  tbe  Sunday  OtarvaBee  Act  1711 

liilly  inieipre(ed~ 


by  iScketi  mM  for  awney. 
IncoDpatible  wllh  fi*t  adnC 


in  coaKquenn:  el  Ihii  ndini  Sunday  ooacBti  have  been  lenilaily 
pven  at  tM  Albert  Hall,  which  la  not  nndei  the  licendig  jiaiiActioB 
of  the  LondoD  Countx  Cnundl.and  at  the  Queen'i  Hall  and  other 
places  withiD  that  jurisdlctian.  No  dmrie  11  niade  for  admiujon, 
but  tbota  who  wish  lor  sesla  muit  pay  for  them,  and  the  proceeds 
of  the  eoBccfti  are  Dot  mde  the  lubject  of  profii.  At  the  lUmnng 
aeailona  eooffictt  have  auunlly  arisen  on  this  subject  betweca  the 
advocsta  and  owonbit*  of  Stuiday  munc 

Bands  pby  on  Sundays  io  most  of  tbe  paifa  ui  London,  iHKthcr 
royal  orundermuniciiial  control;  and  it  is  said  that  local  autboiitie* 
cannot  make  bylaws  foUcMni  bands  of  mow:  in  the  stRets  on 
Sunday  (ygtom  v.  Crtyiem  CsrfaratiH,  U8«,  16  D.B.D.  708). 
Uhrailea.  museums  and  gynnaaium*  laaintaiaed  by  local  aulboritlea 
may.  it  would  aefiu.  be  lawfully  opcDed  on  Sundays,  and  the  nationaL 
gjUleries  and  mujeunu  are  now  so  open  lor  part  of  Sunday. 

CiwnierfuJ.— At  common  law  a  csntract  made  on  Sunday  is 
not  void,  &or  is  Suiulay  trading  or  labour  untawfid,  and  enlist' 
ment  of  a  soldiet  on  a  Sunday  has  been  held  valid.  At  an  early 
period,  however,  tbe  legislature  bcpn  to  impose  icstiictions, 
at  hist  by  making  Sunday  tnde  impossible  by  do^jig  the 
placei  ol  ordinary  business^  bter  by  decUriog  certain  kinds 
of  trade  and  labour  illegal,  still  later  by  altempUng  to  jnohibit 
aO  trade  and  labour.  >S  Edw.  HI.  c.  14  UiH:  now  repealed) 
dosed  the  wool  market  on  Sunday.  An  act  of  1448  (17 
Hen.  VI.  c.  s)  prohibits  laiis  and  maikeU  on  Sunday  (necessary 
victual  only  excepted),  unloa  on  the  loin  Sundays  in  harveal— 
an  exemplkin  repealed  in  1850  (by  13  &  14  Vict,  c  13)  4 
Edw.  IV.  c,  7  (1464  lep.)  BBtcaJned  tbe  shoemakers  ot  London 
from  carrying  on  Uidr  business  on  Sunday.  An  act  ol  1627  (3 
Car.  I.  c.  3)  imposes  a  penalty  of  la.  on  any  carrier,  wagoner 
or  diovei  IraveUing  on  the  Lord's  day,  and  a  penalty  ot  6*.  Sd. 
08  any  butcha  killing  or  selling  on  Ihat  day.  The  act  does  oot 
apply  10  stage  coaches.  Both  this  and  the  act  ol  1615  were 
orijjniUy  pasted  only  lor  a  limited  period,  bul  by  subsequent 
legislalion  they  have  besome  petpetuU.  Next  in  order  is  Ihe 
SuBday  Ofamvuua  Att  1677  (»9  Car.  U.  c  7)1  "  An  »a  for 
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Sunday." 

Alter  an  esdiortatioQ  to  thr<4Mervation  of  the  Lofd's  d«y  by  ester* 
dace  in  the  dutie*  of  piety  and  true  rdinoii.'pubUcly  and  privattety, 
the.  act  provides  as  foUows:  No  tradcsiiian,  artificer,  workmaoi 
labourer  or  other  person  (ejusdem  generis)  vhatsoever  shall  do  or 
esercise  any  worldly  labour,  business  or  work  of  their  ordinary 
callinas  upon  the  Lord's  day  or  any  part  thereof  (works  of  necessity 
and  charity  only  excepted);  and  every  person  bemg  of  the  age  « 
fourteen  yean  or  upwards  offending  in  the  premises  shall  for  every 
such  offence  forfeit  the  sum  of  5s. ;  and  no  person  or  persons  what- 
soever shall  publidy  cry,  show  forth  or  expose  to  sale  any  wares, 
merchandises,  fruit,  -herbs,  goods  or  chattels  whatsoever  upon  the 
Lord's  day  or  anv  part  thereof  upon  pain  that  every  ponon  so 
offending  shall  forfeit  the  same  goods  so  cried,  or  showeci  fortht  or 
exposed  to  sale  (s.  i).  A  barber  was  held  in  1900  not  to  be  a  txadcs- 
man,  artificer,  Ac  within  the  act,  and  to  be  free  to  shave  customers 
on  Sunday';  Aor  b  a  farmer.  No  drover,  horse-courser,  wagoner, 
butcher,  higgler  or  any  of  thdr  servants,  shall  travel  or  come  into 
his  or  their  lodging  upon  the  Lord's  day  or  any  part  thereof,  upon 
pain  that  each  and  every  such  offender  shall  forfeit  208.  for  every 
such  offence;  and  no  person  or  parsons  shall  use,  employ  or  travd 
upon  the  Lord's  day  with  any  boat,,  wherry,  lighter  or  bar]^  except 
U  be  upon  extxaordlnary  occasion  to  be  allowed  by  some  justice  of 
the  peace,  &c.  upon  pain  that  every  person  so  offending  shall  forfeit 
and  lose  the  sum  of  5s.  for  every  such  offence.  In  default  of  distress 
or  non-|»yment  of  forfeiture  or  penalty  the  offender  may  be  set 
pub&dy  in  the  stocks  for  two  hours  (s.  3),  a  punishment  now  obsolete. 
Nothing  in  the  act  is  to  prohibit  the  dressing  of  meat  in  families, 
or  the  dressing  or  selling  of  meat  in  inns,  cooks'  shops — which  in- 
clude fried  fish'  shops  (BuiUn  v.  Ward,  1905,  74  L.J.K.B.  916}— 
or  victualling  houses  for  such  as  cannot  be  otherwise  provided,  nor 
the  cryiiK  or  adling  of  milk  before  nine  in  the  morning  or  after  four 
in  the  attemobn  (*•  3)*  Pkoeecutiona  must  be  within  ten  days 
after  the  offence  (s.  4).  The  hundred  is  not  remoosible  for  robbery 
of  persons  travelhnf^  upon  the  Lord's  day  (s.  5J.  This  act  has  fre- 
quently received  judicial  construction.     The  use  of  the  word 

onfinary  "  in  section  I  has  led  to  the  estabfishment  by  a  series  of 
decisions  of  the  principle  that  work  done  out  of  the  course  of  the 
ordinary  calling  of  the  person  doing  it  u  not  within  the  act.  Thus 
the  sale  of  a  horse  on  Sunday  by  a  horse-dealer  would  not  be  en- 
forceable by  him  and  he  would  oe  liable  to  the  penalty,  but  these 
remits  would  not  follow  in  the  case  of  <  sale  by  a  person  not  a  horse- 
doler.  Certain  acts  have  been  hdd  to  Call  withm  the  excepdon  as 
to  works  of  necessity  and  charity,  e.i.  baldng  provisions  for  customers 
(but  not  baking  bread  in  the  ordinary  course  of  business),  running 
stage-coaches,  or  hiring  farm-labourers.  The  legislature  also  inter- 
vened to  obviate  some  of  the  inconveniences  caused  by  the  act. 
By  10  Will.  III.  c  IS  (1698)  mackerd  was  allowed  to  be  sokl  before 


By  an  act  of  1794  (34  Geo.  III.  c.  61),  bakers  were  allowed  to  bake 
and  sell  bread  at  certain  hours. '  These  acts  are  all  repealed.  Still 
law  are  the  acts  of  1762  (a  Geo.  III.  c  15  s.  7),  alloiying  bsh  carriages 
to  ttavd  on  Sunday  in  London  and  Westminster;  1827  (8  Geo.  IV. 
e.  75),  repealing  a  2  of  the  act  of  1677  as  far  as  regards  Thames 
boatmen.  The  Bread  Acts  of  182a  (3  Geo.  IV.  c  106;  allow  bakers 
in  London,  and  of  1836  (6  &  7  Will.  IV.  c.  37)  aUow  bakers  out  of 
London,  to  carry  on  their  trade  up  to  1.30  p.m.  Since  1871,  by  an 
act  annually  conunued  (34  &  35  Vict.  c.  87),  no  prosecution  or 
proceeding  tor  penalties  under  ^e  act  of  1077  can  be  instituted 
ooept  with  the  consent  in  writing  of  the  chief  officer  of  a  police  di»* 
trict  or  the  consent  of  two  justices  or  a  stipendiary  magistrate, 
which  must  be  obtained  before  bq^ning  the  prosecutwn,  i.«.  before 
amptying  for  a  summons  {Thorpe  v.  PriestnaU,  1897, 1.  Q.B.  159). 

The  act  of  1871  does  not  apply  to  breaches  01  the  Breaa.Acts 
(JS.  V.  Mead^  1902,  a  K.B.  3x2). 

A  good  many  bills  have  been  introduced  with  respect  to  Mon- 
day trading.  Most  have  been  directed  to  the  dosing  of  public- 
houses  on  that  day;  but  the  Shop  Hours  Bill  introduced  in  1907 
contained  danses  for  dosing  shops  on  Sundays,  with  the  excep- 
tkm  of  certam  specified  trades.  The  result  of  the  act  of  1871 
in  Lofidon  has  been  in  substance  to  make  the  Lord's  Day  acts 
a  dead  letter  as  to  Sunday  trading.  The  commissioner  of  p<^ce 
rueiy  if  ever  aIlo>ws  a  prosecution  for  Sunday  trading.  Sunday 
markets  a»  usual  in  all  the  poorer  districts,  and  shopkeepers 
and  hawkers  are  allowed  fredy  to  ply  then-  trades  for  the  sale 
of  eatables,  temperance  drinks  and  tobacco.    But  the  conditions 

*  It  IS  curious  that  by  an  order  in  coundl  of  Hen.  VI.  to  reralate 
the  sanctuary  of  St  Martin-le-Giand  it  was  provided  that  all  artificers 
dwelling  witnin  the  said  sanctuary  (as  weU  barbers  as  others)  keep 
hdy  the  Sundays  and  other  great  lesrival  days  without  bruch  or 
exercising  their  craft  as  do  the  dtizens  of  London  (Gomme,  (^emm- 
sacr  ^  London,  1907,  p.  329). 


of  HisBces  ibr  theiale  ofintAifeaiitt  and  for  lefreshnent  houses 
are  strictly  enforced  irith  respect  to  Sunday.  Ih  districts 
where  the  town  coundhi  have  control  of  the  police,  prosecutions 
for  Sunday  trading  are  not  infrequent;  but  they  seem  to  be 
instittited  rather  from  objection  to  the  annoyance  caused  by 
street  traders  than  from  reUgious  scruples.  The  limitation  of  the 
time  for  prosecution  to  ten  days,  and  the  necessity  of  the  previoua 
consent  of.  the  chief  constable,  have  a  great  effect  In  restricting 
prosecvtlons.  In  most  distticu  there  is  a  distinct  disposition 
.to  refrain  from  enfordng  the  strict  letter  of  the  older  law,  and 
to  permit  the  latitude  of  what  is  described  as  the  "  Continental 
Sunday,"  except  in  the  case  of  businesses  carried  on  so  as  to 
interfere  with  the  public  comfort.  In  most  districts  liberality 
in  adminisf  ration  has  progressed  pari  passu  with  a  change  in 
public  opinion  as  to  the  uses  to  which  Sunday  may  properly 
beput;itis  becoming  less  of  a  holy  day  and  moreof  a  holiday. 
'  There  is  great  activity  among  those  interested  in  different 
theories  as  to  the  proper  use  of  Sundays.  On  the  one  side, 
Lord's  day  observance  societies  and  the  oxganizations  concerned 
in  the  pnnnotion  of  **  temperance "  («'.«.  of  abstinence  from 
akxrfioUc  drinks)  have  been  extremdy  anxious  to  enforce  the 
existing  law  against  Sunday  trading  and  against  the  sale  of 
intoxicants  to  persons  other  than  bona  fide  travellers,  and  to 
obtahi  legislation  against  the  sale  of  any  alcohol  on  Stmdays. 
On  the  other  side,  the  Sunday  League  and  othifr  like 'otganiza- 
tions  have  bejcn.  active  to  organize  lectures  and  concerts  and 
excursions  on  Sundays,  and  to  promote  so  far  as  possible  evezy 
variety  of  recreation  other  than  attendance  at  the  exercises  of 
any  i^'glous  body.  Travelling  and  boating  on  Sunday  are 
now  fredy  resorted  to,- regardless  of  any  restrictions  in  the  old 
acts,  and  railway  companies  nm  their  trains  at  aU  hours,  the 
power  to  nm  them  bdng  given  by  their  special  acts.  Tram- 
can  and  omnibuses  nm  fredy  on  Sundays,  subject  only  to 
certahk  xtstrictions.  Hackney  carriages « may  in  London  ply 
for'hire  on  Sundays  (x-  &  a  Will.  IV..  c»  22). 

Beddes  the  general  act  of  1677,  there  are  various  acts  dealing 
with  special  trades;  of  these  the  Ucensiflg  Acts  and  the  Factory  and 
Workshop  Acts  are  the  niqat  importauL  By  the  Uoensiaa  Acta* 
1872  ana  1874*  premises  licensed  for  the  sale  of  iatoBicating  uquore 
by  retail  are  to  be  open  on  Sunday  only  at  certain  hours,  varying 
according' as  the  premises  are  situate  in  the  metropolitan  district, 
a  town  or  toputoos  i^ce,  or  dsewhere.  The  hours  may  be  varied 
to  fit  in  with  the  hours  of  reUgious  worship  in  the  district.  An 
exception  is  made  in  favour  of  a  person  lodging  in  the  house  .or  a 
bona  fide  traveller,  who  may  be  served  with  refreshment  during 
prohibited  hours,  unless  in  a  bouse  with  a  ox- day  Ikence.  In  the 
case  of  dx-day  licences,  no  sale  of  liquor  may  be  made  except  to 
pcnoos  lodging  in  the  hoose.  Attempts  have  often  been  made 
to  induce  the  legislature  to  adopt  the  prindple  of  complete  Sunday 
dosing  in  Eiwland  as  a  whole,  or  in  particular  counties.*  In  the 
session  of  1880  a  bill  for  Sunday  dodng  m  Durham  was  passed  by  the 
Commons  but  reieoted  by  the  Lords.  The  advocates  of  Sunday 
dodng  in  Wales  haine  been  more  auccessfnl.  The  Sunday  Clodng 
(Wales)  Act  1881  contains  no  exceptions  of  towns^  and  the  only 
exemption  is  the  sale  of  intoxicatiiiig  liquors  at  railway  stations. 
Public  biHtard  ubtes  may  not  be  used  on  Sunday  <8  &  9  Vict.  c.  109) . 
The  Factory  and  WoiMop  A^t  (1901)  forbids  the  emi^oyment  of 
women,  young  persons  or  chlldiren  on  Sunday  in  a  factory  or  work- 
shop (s.  34).  But  a  woman  or  young  person  oi  the  Jewish  rdigk>n 
may  be  employed  on  Sunday  by  a  Jewish  manufacturer  if  he  keep* 
his  factory  or  workshop  dosed  throughout  Saturday,  and  does  not 
open  it  for  traffic  on  Sunday,  and  does  not  avail  himsdf  of  the 
exceptions  authorizing  employment  of  women  or  young  persons  on 
Satittday  evening  or  for  an  additional  hour  on  other  weekdays 
(ss.  47,  48).  There  are  a  few  other  legislative  provisions  of  less 
importance  ^idUch  may  be  noticed.  Carrying  on  the  business  of  a 
pawnbroker  on  Sunday  is  an  offence  witnin  the  Fawnbroken  Act 
1872.  Distilling  and  rectifying  spirits  on  Sunday  is  forbidden  by 
the  Sphiu  Act  188a  The  effect  of  Sunday  upon  bills  of  exchanm 
is  declared  by  the  Bills  of  Exchange  Aa  i88a.   A  bill  b  not  invalid 


the  purposes  of  the  act  (s.  92). 


5c0tfaiitf.— The  two  earliest  acts  which  dealt  with  Sunday 
are  somewhat  out  of  harmony  with  the  general  legislation  on 

•  The  act  1  James  I.  c.  9  (now  repealed)  appears,*however,  to  have 
provided  for  cloaiiH(  ale-houses  in  most  cases,  except  on  oAd  working 
day^ 
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the  tubjecU  That  oC  i4S7t  c.  d^  Mdesed  the  piKAke  of  archny 
on  Sunday;  that  of  1526,  c.  3,  allowed  marlbets  for  the  aale  of 
dcsh  to  be  held  o&  Sunday  at  Edinburgh.  Then  caoie  a  long 
series  of  acts  forbidding  the  profanation  of  the  day,  especially 
by  salmon-fishing,  holding  fidrs  and  markets,  and  working  in 
uLUs  and  salt-pana.  The  act  of  1579,  c  70,  and  x66x,  &  18, 
prohibit  handy  labouring  and  workh^,  and  trading  on  the  Sab- 
bath. Under  the  act  of  1579  the  House  of  Lords  in  1837  held 
that  it  was  illegal  for  barbers  to  shave  their  customers  on  Sun- 
days, although  the  deprivation  of  a  shave  might  prevent  decently 
disposed  men  from  attending  religious  worship,  or  associating 
in  a  becoming  manner  with  their  families  and  friends  through 
want  of  personal  cleanliness.  The  later  legislation  inlroduced 
an  exception  in  favour  of  duties  of  necessity  and  mercy,  in  accord- 
ance with  ch.  21  of  the  Confession  <^  Faith  (1690,  c.  5). 

In  more  modem  times  the  exigencies  of  travelling  have  led  to  a 
still  further  extension  of  .the  exception.  In  these  acts  the  word 
Sabbath  is  generally  used  as  in  the  Commonwealth  ordinances. 
The  Sabbath  Observance  Acts  were  frequently  confirmed,  the  last 
time  by  the  Scots  parliament  in  1696.  The  Scottish  Episcopalians 
Act  171 1  (10  Anne,  c  ro)  contains  a  proviso  that  all  the  laws  made 
for  ths  frequenting  of  divine  service  <m  the  Lord's  day  commonly 
called  Sunday  shall  be  still  in  force  and  executed  against  all  persons 
who  shall  not  resort  cither  to  some  church  or  to  some  congregation  or 
assembly  of  religious  worship  allowed  and  permitted  by  this  act. 
The  Soots  acts  were'held  by  the  High  Court  of  Justiciary  in  1870  to 
be  still  eubsistiil^,  as  far  as  Uiey  declare  the  keeping  open  shop 
on  Sunday  to  be  an  offence  by  the  law  of  Scotland  (Bute's  Case, 
I  Couper's  Reports,  49O,  but  all  except  those  of  1579  and  1661  above 
•pecinied  were  repealed  in  1906.  The  Licensing  (Scotland)  Act  1903 
provides  by  the  scheduled  forms  of  certificate  for  the  closing  on 
Sunday  of  public-houses,  and  places  Ucensed  for  the  sale  of  excisable 
liquor,  and  m  the  case  of  inns  and  hotels  forbids  the  sale  of  intoxicants 
except  for  the  accommodation  of  lodgers  or  travellers.  There  has 
been  litigation  as  to  the  legality  of  running  tram-cars  on  the  Sabbath. 

By  the  Herring  Fishery  (Scotland)  Act  1815,  s.  11,  herring  nets 
set  or  hauled  on  the  coast  or  within  two  leagues  thereof  on  Sundays 
are  forfeited.  By  the  Salmon  Fisheries  (Scotland)  Act  1868,  s.  15, 
fishing  for  salmon  on  Sunday,  even  with  a  rod  and  line,  is  an  offence, 
as  is  taldng  or  attempting  to  take  or  assisttng  in  fishing  for  salmon. 

As  to  contracts  ana  le«tl  process,  the  law  is  in  general  accordance 
with  that  of  England.  Contnscts  are  not  void,  apart  from  statute, 
simply  because  they  are  made  on  Sunday.  Diligence  cannot  be 
•xeeuted  but  a  warrant  of  imprisonment  or  nidilaHo  fitgae  ia 
*'  exeideable." 

Ifdandr-ln  Ireland  an  act  of  1695  {7  WlD.  m.  c.  17)  coven 
the  same  ground  as  the  English  act  of  1677,  but  the  acts  referred 
to  under  England  do  not  apply.  An  act  of  1851  (14  ft  15  V. 
c.  93,  s.  xx)  provides  for  the  issue  and  execution  of  warrants 
for  indictable  offences  and  search-warrants  on  Sundays.  But 
proceedings  to  obtain  sureties  for  the  peaice  taken  on  Sunday  axe 
void.  The  Irish  act  of  1787  against  killing  game  on  Sunday 
{fj  Geo.  m.  c.  35,  s.  4)  includes  rabbits  and  quail,  landrail  or 
^er  wild  fowL  The  Sunday  closing  ol  public-houses  with 
exemptions  as  to  certain  dties  and  as  to  railway  stations, 
packet-boats  and  canteens,  ta  enforced  by  legislation  of  1878, 
continued  annually  until  1906  and  then  made  peipetual  with 
certain  modifications  (1906,  c.  39,  s.  x),  and  in  the  case  of  six- 
day  licences  by  acts  of  1876, 1877  and  1880. 

In  1899  a  race-course  used  for  Sunday  racing  was  closed  by 
injunction  as  causing  a  i^uisance  to  the  Sunday  peace  and  quiet 
of  the  neighbourhood  and  the  services  of  the  adjacent  churches. 

Where  railway  trains  are  run  on  Sundays  one  cheap  train 
each  way  is  to  be  provided  (7  &  8  Vict.  c.  85,  s.  xo;  repealed 
in  1883  as  to  Great  Britain). 

BrUish  Colonies.— Tht  English  bw  as  to  Sunday  observance 
was  the  original  law  of  the  colonies  acquired  by  settlement, 
and  in  many  of  them  so  much  of  it  as  does  not  relate  to  the 
Church  of  England  is  left  to  operate  without  colonial  legislation. 
In  other  colonies  it  is  supplemented  or  superseded  by  colonial 
acts.  Canada  has  an  act  (No.  27  of  1906)  prohibiting  all  buying 
and  selling  and  all  exercise  by  a  man  of  his  ordinary  vocations 
or  business,  either  by  himself  or  his  employees  on  the  Lord's 
day,  except  in  case  of  works  of  necessity  or  mercy.  In  New 
Zealand  an  act  of  1884  (c.  24,  s.  16;  amended  1906,  c.  36)  pro- 
hibits the  carrying  on  on  Sunday  of  any  trade  or  calling,  but 
the  exceptions  are  numerous,  and,  besides  works  of  necessity 


or  -charity,  inelade  dHviag  U^  aCocI,  sale  o( 

or  delivery  of  milk,  hairdressing  or  shaving  before  9  a.  m., 
driving  public  or  private  carriages,  keeping  livery  stables, 
working  railways,  ships  and  beau,  and  letting  boats  for  hire, 
and  work  in  connexion  with  post  offices  and  telegraphs  and 
with  daily  newspapers.  (W.  F.  C.) 

Foreign  CotttUnes.-^Constqaent  on  the  introduction  of  a 
Weekly  Rest  Day  BiU  (which  obtained  a  second  reading)  in 
the  English  House  of  Lords  in  1908,  a  parliamentary  paper  was 
published  in  X909  (cd.  4468)  containing  "Reports  from  His 
Majesty's  RepresenUtives  Abroad  as  to  Legislation  in  Foreign. 
Countries  Ropeotiog  a  Weekly  Rest  Day."  The  princijni 
points  are  summarized  below: — 

iltufrta.— legislation  is  embodied  in  laws  of  1895  and  1905, 
which  prohibit  any  industrial  work  on  Sunday,  rest  on  that  day 
beginnmg  not  later  than  6  a.m.,  and  lasting  for  not  less  than  twenty- 
four  hours.  Permission  is  ^iVen  for  absolutely  necessary  workf 
provided  the  employer  submits  to  the  authorities  a  Ust  giving  the 
names  of  the  persons  employed,  and  the  place,  duration  and  nature 
of^  their  employment.  Sunday  work  is  permitted  in  certain  indus- 
tries. As  to  buying  and  selhng,  Sunday  trading  is  permitted,  for 
not  more  than  four  hours,  local  authorities  bemg  the  power  for 
arrang^ff  the  time;  they  may  also  forbid  Sunday  trading  altogether, 
if  they  think  it  necessary.  Traders  who  do  not  employ  workmen 
may  not  work  for  themselves  unless  the  doors  by  which  the  public 
may  enter  are  closed.  On  feast-days,  employees  must,  according 
to  their  respective  religious  beliefs,  be  allowed  the  necessary  time  for 
attendance  at  morning  service.  Offences  are  punishable  by  fine; 
a  warning,  however,  is  given  on  the  first  offence,  and  the  fine  (48.  2d. 
for  the  first  offence)  rises  for  each  subsequent  offence. 

Bdgium. — ^Laws  of  1905  and  1907  forbid  work  on  Sunday  to  per- 
sons engaged  in  industnafand  commercial  enterpri%s,  m^tn  certain 
exceptions,^  such  for  example,  as  industries  which  exist  6nly  at 
certain  periods  of  the  year,  or  which  have  a  press  of  work  at  certain 
times,  or  open-air  industries  which  depend  on  the  weather. 

Denmark. — The  only  legislation  is  a  law  of  1904  concerning  the 

fublic  peace  on  the  National  (Thurch  holidays  and  Constitution  Day. 
t  forbids  all  kinds  of  occupations,  which,  on  account  of  noise,  might 
dis^rb  the  holiday's  peace.  In  the  laige  towns  carriage  traffic  for 
bunnese  purposes  is  also  forbidden  after  10  a.m. 

France. — A  law  of  the  13th  of  July  1906  established  a  weekly  day 
of  rest,  for  every  workman  or  employee  of  not  less  than  twenty- 
four  consecutive  hours.  The  weekly  day  of  rest  must  be  Sunday. 
The  law  applies  irrespective  of  the  duration  or  character  of  the  work 
done,  and  to  employees  in  all  establishments  of  a  Commercial  or 
industrial  character.  There  are  certain  necessary  exceptions,  such 
as  shops  for  retailing  food,  occupations  in  which  place,  season,  the 
habits  of  the  public,  ^&c,  make  obsep^nce  impossible,  and  in  such 
the  weekly  day  -of  rest  must  be  given  in  rotation  to  the  employees 
or  a  compensating  holiday  instead. 

Germany. — Regulations  as  to  Sunday  rest  ate  ocmtained  in  the 
Trade  Rc»ulations  (Cev>erbeordnung)  of  the  a6th  of  July  1900,  accord- 
ing to  which  manufacturers  cannot  compel  workmen  to  work  on 
Sundays  or  holidays,  except  in  certain  cases  of  necessity.  Nor  in 
trading  businesses  may  asastants,  apprentices  or  workmen  be  em- 
ployed at  all  on  Christmas  Day,  Easter  Sunday  and  Whitsunday, 
or  on  other  Sundays  and  holidays  more  than  five  hours.  The  regula- 
tions do  not  apply  to  hotels,  cai6s,  &c.,  or  to  theatres  or  other  places 
of  amusement,  or  to  means  of  communication.  Infringement  of  the 
regulations  is  punishable  by  a  fine,  not  exceeding  600  marks  or  by 
imprisonment. 

Hungry. — By  a  law  of  X891  and  others  of  1903  and  1908  all 
industrial  work  is  prohibited  on  Sundays  and  St  Stephen's  Day  (tne 
patron  saint  of  Hungary).  Certain  categories  of  industries  are 
exempted  on  account  of  necessity  or  the  needs  of  the  consuming 
public;  independent  small  craftsmen  who  work  at  home  witihout 
assisunu  are  also  exempted.  The  law  is  enforced  by  the  police 
authorities  and  infringement  is  punished  by  fine. 

Italy.'-'A  weekly  rest  day  has  been  enacted  by  a  law  of  the  ^h 
of  July  1907.  Exceptions  to  the  law  are  river,  lake  and  maritime 
navigation;  agricultural,  bunting  and  fishing  indifttries;  state  rail- 
ways and  tramways  and  state  public  services  and  industrial  under- 
takings. 

Other  European  countries  which  have  legislation  are  the  Nether- 
lands (law  of  1880,  as  amended  by  a  taw  of  1906:  ^xiin  (law  of 
March  1904,  R^ulations  of  April  1905);  and  Switaerland  (1906). 

Unitsd  States.^ln  the  United  States  there  Is  no  Federal  law; 
the  question  of  a  rest  day  being  left  entirely  to  the  state  legiso 
latum,  consequently  "there  exists  considerable  diversity  of 
legislation  on  the  subject,  ranging  from  the  old  (Quaker  laws  of 
the  state  of  Pennsylvania  of  the  beginning  of  the  i8th  century 
to  the  modert  regulations  of  the  Far  Western  agricultural  and 
mining  states  .  .  ..  There  is  no  state,  however,  where  it  is 
specifically  laid  down  that  an  employee  who  is  forced  to  worh 
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OASttiidfliyaliaflreedve«BH0tliereqiHVil«Btdaybfra8t"  (Sip^H 
of  HJi,  Ambassathr  to  Ikt  US.  vide  supra).  In  Massachusetts^ 
which  may  be  fairly  taken  a»  represeatiog  the  Eastern  states, 
public  service  corporations,  such  as  railway,  street  x&ilway, 
steamboat,  telegraph,  telephone,  electric  lighting,  water  and  gas 
companies,  are  permitted  to  serve  the  public  in  the  U5ual  manner. 
Public  parks  and  baths  are  open.  Tobacco  may  be  sold  by 
licensed  innholden,  common  victuallers,  druggists  and  newa- 
deakzs.  Bake  shops  may  be  open  during  certain  ho«r&  AM 
other  shops  must  be  closed.  Saloons  are  dosed,  and  liquor  can 
be  served  only  to  the  guests  of  licensed  innholden.  Hones, 
carriages,  boats  and  yachts  may  be  let  for  hire.  All  games  and 
entertainments,  except  licensed  sacred  concerts,  are  prohibited. 
In  Connecticut  Sunday  recreation  is  still  prohibited,  but  elcctiic 
and  steam  can  are  allowed  to  ran.  Sunday  is  a  close  time  for 
game  and  birds  ( 1899)  In  many  of  the  Western  states  basfr-bsH, 
games  and  various  entertainments  for  pay  are  permitted,  and 
b  some  saloons  are' open.  In  many  but  not  all  the  states  such 
persons  as  by  their  religion  are  accustomed  to  observe  Saturday 
are  aUowed  to  pursue  their  ordinary  business  on  Sunday.  Ill 
Delaware  and  Illinois  barben  may  not  shave  customen  on  Sun- 
days; and  in  Georgia  guns  and  pistob  may  not  be  fired  (189S). 
In  North  Dakota  the  fines  fdr  Sabbath-bteakhig  have  been 

taised.  

SUNDERLAND,  CHABLBS  8PENCIR1  3BD  Eakl  OF  (c.  1674^ 
1723),  English  statesman,  was  the  second  son  of  the  and  eafi, 
but  on  the  death  of  his  elder  brother  Heniy  ia  Paris  in  S^iem- 
ber  x683  he  became  heir  to  the  peerage.  Called  by  John  Evelyn 
"  a  youth  of  extraordinary  hopes,"  he  completed  his  education 
at  Utrecht,  and  in  i69S'Cntered  the  House  of  Commons  as  mem- 
ber for  Tiverton.  In  the  same  year  be  married  Arabella, 
daughter  of  Henry  Cavendish,  3nd  duke  of  Newcastle;  she  died 
m  1698  and  in  1700  he  married  Anne  Churchill,  daughter  of  the 
famous  duke  of  Marlborough.  This  was  an  important  allia&ce 
for  Sunderland  and  for  hk  descendants;  through  it  he  was 
Dtroduced  to  political  fife  and  later  the  dukedom  of  Mad- 
borough  came  to  the  Spencers.  Having  succeeded  to  the 
peerage  in  1702,  the  earl  was  one  of  the  commissionen  for  the 
union  between  England  and  Scotland^  and  in  1705  he  was  tent 
to  Vienna  as  envoy  extraordinaiy.  Although  be  was  tinged 
mth  republican  ideas  and  had  rendered  himself  obnoxiouB  to 
Queen  Anne  by  opposing  the  grant  to  her  husband,  Prince. 
George,  through  the  influence  of  Marlborovgli  be  wis  foisted 
into  the  ministry  as  secretary  of  state  for  the  southern  depast- 
ment,  taking  o£Sce  in  December  1706.  Ttom  1706  to  17x0  "he 
was  one  of-  the  five  whigs,  called  the  Junta,  who  dom^tated  the 
government,  but  he  had  many  enemies,  the  queen  still  disliked 
him,  and  in  June  17x0  he  was  dismissed.  Anne  oficeed  Um 
a  pension  of  £3000  a  year,  but  this  he  refused,  saying  "  if  he 
could  not  have  the  honour  to  serve  his  coontiy  he  would  not 
{Sunder  it." 

Sunderland  continued  to  take  pait  In  pobHc  life,  and  was 
active  in  communicating  with  the  court  of  Hanover  about 
the  steps  to  be  taken  in  view  of  the  approaching  death  of 
the  queen.  He  made  the  acquaintance  of  George  L  in  1706, 
but  when  the  elector  became  king  the  office  which  be  secured 
was  the  comparatively  imimportant  one  of  loid-lieatenant  of 
IrelaxKL  In  August  171 5  he  joined  the  cabinet  as  lord  keeper 
of  the  privy  seal,  and  after  a  visit  to  George  L  in  Hanover  he 
secured  in  April  17x7  the  position  of  secretary  of  state  for  the 
northern  department.  Hiis  he  retained  until  Mardi  17x8,  when 
he  became  first  lord  of  the  treasury,  holding  also  the  post  of 
lord  prerident  of  the  council*  He  wts  bow  priihe  minister. 
Sunderland  was  especially  iateresled  in  the  proposed  pccnge 
bill,  a  measure  designed  to  limit  the  number  of  merabera  of  the 
House  of  Lords,  but  this  was  d^cated  owing  partly  to  the  opposi- 
tion of  Sir  Robert  Walpole.  He  was  still  at  the  head  of  affairs 
when  the  South  Sea  bubble  burst  and  this  led  to  his  political 
ruin.  He  had  taken  some  part  in  lavndiing  the  scheme  of  1720, 
but  he  had  not  profited  financially  by  it;  however,  public  opinion 
Wis  roused  against  him  and  it  was  only  through  the  c£forts 
of  Sir  Robert  Walpole  that  he  was  acQuitted  fay  the  House  of 


CQitaKmag  whdi  th»  tHiUtr  wa$  investigated.  In  April  1721  hf 
resigned  his  offices,  but  he  retainibd  his  influex|ce  with  Geoise  L 
until  his  death  on  the  19th  of  April  1732. 

Smiderlaiid  iohcrimd  hb  Catber's  passion  for  intrigue  while  hiiy 
mannoa  were  repelling,  but  be  stands  high  among  bis  a»oaates 
for  diaihterestedness  and  had  an  alert  and  discerning  mind.  From 
his  earty  years  he  had  a  great  love  of  books,  and  he  spent  his  leisure 
and  his  Wealth  in  forminjg:  the- library  at  Altfaorp,  which  in  1705  was 
described  as  "  the  finest  in  Europe."  In  1749  part  of  it  was  removed 
toBleobeiai. 

The  carl's  second  wife  having  died  in  April  17 16,  af^er  a  career 
of  considerable  influence  on  the  political  life  of  her  time,  in  1717  ht 
married  an  Irish  lady  of  fortune,  Judith  Tichborne  (d.  1749J.  By 
Lady  Anne  Chutdnil  he  had  three  sons  aad  two  daughtcia.  Robect 
(1701-1730^  the  eklest  son,  succeeded  as  4th  earl,  and  Charlw 
(i  706-1 758),  the  second  son.  became  the  5th  earl.  In  1733  Charles 
inherited  the  dukedom  of.  Marlborough  and  he  then  transferred  the 
Sunderland  estates  to  his  brother  John,  father  of  the  1st  Earl  Sptaat 
(see  Mablbosough,  Eabls  akd  Dukbs  op). 

For  the  career  of  Sunderland  see  W.  Co}»,  Mtmoirs  of  Marlborpudi 
(i847-i84«):  Earl  Stanhope,  ffisiory  of  Enihnd  (185^),  and  I.  S 
Leadam.  Toltiical  History  of  England,  1702-1760  (1909). 

SUNOBRLAIID^BOBERT  SPENCEB,  ^nd  Earl  ov  (1640-1702), 
English  politidao,  was  the  only  son  of  Henry  Spencer  (1620" 
<fi43)i  who  succeeded  ius  father,  William,  as  3rd  Baron  Spencer 
of  Wocmkigbton  in  1636.  This  barony  had  been  bestowed  in 
1603  upon  Sir  Robert  Spencer  (d.  1627),  the  only  son  of  Sir  John 
Spencer  (d.  1600)  of  Aithorp,  Northamptonshire,  who  claimed 
descent  from  the  baronial  family  of  Despensei.  The  fortunes 
o<  the  Um^  were  founded  by  Sir  John  Spencer  <d.  1522)  of 
Snittetfield*  Warwickshire;,  a  wealthy  graaier.  His  descendant. 
Sir  Robert  Spencer,  the  ist  baron,  wis  in  1603,  "reputed  to 
have  by  him  the  most  money  of  any  person  in  the  kmgdom." 
Sic  Ri>bert's  grandaoo,  Henry,  the  3rd  baron,  was  created  earl 
of  Sunderkmd  in  June  1643,  &nd  was  killed  at  the  battle  of 
Newbiiiy  h^q  ^^tiag  for  the  king  a  little  later  in  the  same  year. 
He  manied  Dorothy^  (16x7-1684),  daughter  of  Robert  Sidney, 
and  earl  of  Leicester.  She  was  the  Sacharissa  of  the  poems 
of  her  admirer,  Edmund  Waller,  and  for  her  second  husband 
she  manied  Sir  Robert  Sm3rtfae.  Their  son  Robert,  the  2nd  earl, 
was  educated  abroad  and  at  Christ  Church,  Oxford,  and  in 
i66s  married  Anne  (d.  17x5),  daughter  of  John  Digby,  3rd  eazl 
of  Bristol;  the  was  both  a  beauty  and  an  heiress,  and  is  also 
faaous  for  her  knowledge  and  love  of  intrigue.  Having  passed 
some  tine  In  the  taati  circle,  Sunderland  was  successively 
smbastador  at- Madrid,  at  Paris  and  at  Cologne;  in  1678  he  was 
acain  tmbcssador  at  Paris*  In  February  1679,  ^ken  the  country 
was  agitated  by  real  or  fancied  dangers  to  the  Protestant  rellgioo, 
the  earl  entered  political  life  as  secretary  of  state  for  the  northern 
department  and  became  at  once  a  member  of  the  small  cUquie 
responsible  for  the  government  of  the  country.  He  voted  for 
the  exclusion  of  James,  duke  of  York,  from  the  throne,  and 
made  overtures  to  William,  prince  of  Orange,  and  consequently 
in  x68z  he  lost  both  his  secretaryship  and  his  seat  on  the  privy 
coundl.  Early  in  1683,  however,  through  the  influence  of  the 
king's  mistress,  the  duchess  of  Portsmouth,  Sunderland  regained 
his  place  as  secretary  for  the  northern  department,  the  chief 
feature  of  his  term  of  office  being  his  rivalry  with  his  brother- 
in-law,  George  Savile,  marquess  of  Halifax.  By  this  time  he 
had  made  his  peace  with  the  duke  of  York,  and  when  in  February 
1685  James*became  king,  he  retained  his  position  of  secretary, 
to  which  was  soon  added  that  of  lord  president  of  the  council. 
He  carried  out  the  wishes  of  the  new  sovereign  and  after  the 
Intrigues  of  a  iew  months  he  had  the  satisfaction  of  securing 
the  dismissal  of  Lawrence  Hyde,  earl  of  Rochester,  from  bis 
post  as  lord  treasurer.  He  was  a  member  of  the  commission 
for  ecclesiastical  causes,  and  although  afterwards  he  daimied  th«t 
he  had  used  all  his  influence  to  dissuade  James  from  removing 
the  tests,  and  in  other  ways  illegally  favouring  the  Romaki 
Catholics,  he  signed  the  warrant  for  the  committal  of  the  seven 
bishops,  and  appeared  as  a  witness  against  them.  It  should  be 
mentioned  that  while  Sunderland  was  thus  serving  James  li., 
he  was  receiving  a  pension  from  France,  and  through  h»  wife's 
lover,  Henry  Sidney,  afterwards  earl  of  Romney,  he  was  furnish- 
log  WilliaiD  of  Orange  with  particulaxs  about  affairs  in  Ei^;Umd. 
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In  th<  last  months  of  James's  idgn  he  ivM  obvimaty  unoomforU 
able.  Although  he  bad  in  1687  openly  embraced  the  Roman 
Catholic  faith,  he  hesitated  to  commit  himself  entirely  to  the 
acts  of  the  fioroe  devotees  who  surrounded  the  king,  whom  he 
advised  to  reverse  the  sxbitrary  acts  of  the  last  year  or  two,  and 
in  October  1688  he  was  dismissed  by  James  with  the  remark 
"  I  hope  you  will  be  more  faithful  to  your  next  master  than  you 
have  been  to  me." 

Sunderland  now  took  refuge  in  Holland,  and  from  Utredit 
he  sought  to  justify  his  recent  actions  in  A  Uttsr  to  a  friend  in  the 
.gonniry.  He  had  been  too  deeply  involved  in  the  arbitrary 
acts  of  James  IL  to  find  a  place  at  once  among  the  advisers  oi 
'WHliam  and  Mary,  and  he  was  excepted  from  the  act  of  indemnity 
«f  1690.  However,  in  1691,  he  was  permitted  to  return  to  Eng- 
land, and  he  declared  himself  a  Protestant  and  began  to  attend 
the  sittings  of  parliament.  But  his  experience  was  iiovaluable 
and  soon  he  became  prominent  in  public  affairs,  a  visit  which 
"William  HI.  paid  him  at  Althorp,  his  Northamptonshire  seat, . 
In  1691,  being  the  prelude  to  histecall  into  the  ro>'al  counsels. 
Ht  was  his  advice  which  led  the  king  to  choose  all  his  ministers 
itom  one  political  party,  to  adopt  the  modem  system,  and  he 
inana;ged  to  effect  a  reconciliation  between  William  and  his 
!Bister-in-law,  the  princess  Anne.  From  April  to  December  1697 
3ie  discharged  the  duties  of  lord  chamberlsin,  and  for  part  of 
this  time  he  was  one  of  the  lords  justices,  but  the  general  suspicion 
with  which  he  was  regarded  terrified  him,  and  in  December  he 
Tesigned.  The  rest  of  his  life  was  passed  in  seclusion  at  Althorp, 
-where  he  died  on  the  28th  of  September  1702.  Hie  earl  was  a 
Igreat  gambler,  but  he  was  wealthy  enough  also  to  spefid  money 
(on  improving  his  house  at  Althorp,  which  he  beautified  both 
within  and  without.  His  only  surviving  son  was  Charles  Spencer, 
3rd  earl  of  Simderiand  iq.t.). 

Lord  Sunderland  possessed  a  keen  intellect  and  was  consumed 
hy  intense  restlessness;  but  his  character  was  wanting  in  stead- 
fastness, and  he  yielded  too  easily  to  opposition.  His  adrntness 
3n  intrigue  and  Us  fascinating  manners  were  exceptional  even  in 
sm  age  when  such  qualities  formed  part  of  every  statesman's 
education;  but  the  characteristics  which  ensured  him  success 
3n  the  House  of  Lords  and  in  the  royal  closet  led  to  failure  in 
Ms  attempts  to  understand  the  feelings  of  the  mass  of  his  country- 
Men.  Conastency  of  conduct  was  not  among  the  objects  which 
he  aimed  at,  nor  did  he  shrink  from  thwarting'in  secret  a  policy 
winch  he  supported  in  public.  A  large  share  of  the  discredit 
attacUoig  to  the  measures  of  James  U.  must  be  assigned  to  the 
earl  of  Sunderland. 

The  best  account  of  Sundedand  is  the  article  by  T.  Seccombe  in 
the  DicL  Nai.  Biog.,  which  gives  a  full  bibliography. 

SUMDERLAND*  a  seaport  and  municipal,  county  and  parlia^ 
tfnentary  borough  of  Durham,  England,  at  the  mouth  of  the 
:rrvier  Wear,  on  the  Norib-Eastem  railway,  361  m.  N.  by  W. 
jfrom  London.  Pop^  (1891),  131)686;  (1901)  146,077.  The 
ttMBoivih  includes  the  township  of  Bishopwearmouth,  to  the  south 
«f  Sunderland  proper,  which  lies  on  the  south  bank  of  the 
dster;  and  that  il  Monkwearmouth,  on  the  north  bank. 
Adjacent  to  Monkwearmouth  on  the  north-west  is  the  exten- 
«w  urban  district  of  Southwick,  within  the  parliamentary 
horougfa.  A  great  cast-iron  bridge  crosses  the  river  with  a 
liog^e  span  of  236  ft.  and  a  height  of  roo  ft.  above  low  waUr. 
tt  was  designed  by  Rowland  Burdon,  opened  in  1796,  and 
widened  under  the  direction  of  Robert  Stephenson  in  185B. 
The  only  building  of  antiquarian  interest  is  the  church  of  St 
Peter,  Monkwearmouth,  in  which  part  of  the  tower  and  other 
portions  belong,  to  the  Saxon  building  attached  to  the 
monastery  founded  by  Benedict  Bisoop  in  674.  The  church  of 
St  Michael,  Bishopwearmouth,  is  on  an  andent  site,  but  is  a 
id)ttilding  of  the  19th  century.  There  is  a  large  park  at 
Roker  on  the  north-east  of  the  town,  a  favourite  seaside 
fesort,  and  (among  other  parks)  that  at  Bishopwearmouth 
contains  a  bronse  statue  of  Sir  Henry  Havelock,  who  was  bom 
^1795)  at  Ford  HaU  in  the  neighbourhood. 

The  prosperity  of  Sundetland  rests  on  the  coalfields  of  (heoalgh- 


boorhood,  the  eabtence  of  which  cave  rise  to  an  export  tssde  in  the 

reign  of  Henry  Vlf.,  which  has  grown  to  great  importance.  Manu- 
facturing industries  include  shipbuilding,  iron  and  sted  workk 
enginecnng,  anchor  and  chain  cable,  glass  and  bottle  and  chemicsl 
wwcB  and  pfcper  mills.  Limestone  ts  largely  nvorked.  For  5  in. 
above  its  mouth  the  Wear  resembles  on  a  reduced  sole  the  Tyne 
in  its  lower  course.  The  harbour  is  constantly  undergoing  improve- 
ment. The  docks  cover  an  area  of  upwards  of  '30o  acres,  ana  there 
are  ieveral  graving  docks  up  to  441  ft.  in  length.  The  parilamentary 
borough  returns  two  membcars.  The  mqnicipal  borough  is  under  a 
mayor,  16  aldermen  and  43  councillors,  ana  has  an  aiea  of  3357 


The  history  of  Sunderland  is  complicated  by  the  name  Wear* 
mouth  {Wit^mMtk,  Wefmnth)  being  applied  impartially  to  the 
Monk's  town  on  the  north  bank  of  the  Wear;  the  Bishop's 
town  on  the  south  and  the  ndghbouring  port  now  known  as 
Sunderland.  In  both  Monk's  and  Bishop's  Wearmouth  the 
settlonent  was  connected  with  the  church.  Benedict  Biscop 
in  674  obtained  from  Ecgfrith  king  of  Northumbria  seventy 
hides  of  land  on  the  north  bank  of  the  river,  on  which  he  founded 
the  Benedictine  monastery  of  St  Peter.  Not  more  than  a  year 
after  the  foundation  Benedict  brought  over  skilled  masons  and 
l^ass-workexs  from  Gaul  who  wrought  his  church  in  the  Roman 
fashion,  the  work  being  so  speedily  done  that  Mass  was  celebrated 
there  within  the  year.  A  subsequent  visit  to  Rome  resulted 
in  a  letter  from  Pope  Agatho  exempting  his  monastery  from  all 
external  control.  Later  Benedict  acquired  three  hides  on  the 
south  side  of  the  river.  The  abbey,  where  Bede  was  educated, 
was  destroyed  by  the  Danes  and  probably  not  rebuilt  until 
Bishop  Walcher  (xo7x-io8x)  settled  Aldwin  and  his  companions 
there.  They  found  the  walls  in  ruins  from  the  neglect  of  ao8 
years,  but  the  church  was  soon  rebuilt.  Bishop  William  of 
St  Carileph  (1081--1099),  desiring  to  acquire  the  possessions  of 
the  house  for  his  new  foundation  of  Durham,  transferred  the 
monks  there,  Wearmouth  becoming  henceforward  a  cell  of  the 
larger  house.  Meanwhile  Bishop's  Wearmouth  was  becoming 
important,  having  been  granted  to  the  bishops  by  iEthdstan 
in. 930.  As  a  possession  of  the  see  it  is  mentioned  in  Boldon 
Book  in  conjunction  with  Tunstall  as  an  ordinary  rural  vill 
rendering  one  milch  oow  to  the  bishop,  while  the  demesne 
aiid  its  mill  rendered  £ao,  the  fisheries  £6  and  the  borough  of 
Wearmouth  aoa.  There  seems  no  doubt  but  that  the  borough, 
identical  with  that  to  which  Bishop  Robert  de  Pinset  granted 
bis  charter,  was  in  reality  Sunderland,  the  name  Wearmouth 
being  used  to  cover  Biah^'s  and  Monk's  Wearmouth  and  the 
modem  Sunderland.  It  was  from  Wearmouth  that  Edgar 
^thding  set  sail  for  Scotland,  the  account  implying  that  this 
was  a  frequented  port.  In  x  197  the  town  of  Wearmouth  rendered 
378. 4d.  tallage  during  the  vacancy  of  the  see,  and  in  1306-1307 
the  asKssment  of  a  tenth  ton  Bishop's  Wearmouth  was  £5, 5s.  4d., 
while  that  of  Monk's  Wearmouth  was  £1,  6s.  8d.  Probably  the 
northern  town  remained  entirely  agricultural,  while  the  shipping 
trade  o(  Bishop's  Wearmouth  was  steadily  increasing.  In  138a 
what  was  probably  a  dock  there  rendered  te.,  and  in  1385  the 
issues  of  the  town  were  worth  £45, 9s.  sd.  annually.  In  1431 
the  rent  of  assise  from  the  demesne  lands  of  Monk's  Wearmouth 
was  £5,  IS.  od.  A  further  contrast  is  shown  by  the  number  of 
hottseUng  persons,  or  those  who  received  the  sacrament,  returned 
in  X548:  Bishop's  Wearmouth  had  700  and  Monk's  Wearmouth 
300.  From  this  time,  at  least.  Bishop's  Wearmouth  seems  to 
have  been  completely  identified  with  Sunderland:  in  1567 
Wearmouth  was  one  of  the  three  ports  in  Durham  where  pre- 
cantiona  were  to  be  taken  against  pirates,  while  no  mention  is 
made  of  Sunderland.  MoiJi's  Wearmouth  remained  purely 
agricultural  until  177$,  when  a  shipbuilding  yard  was  estab- 
lished and  prospoed  to  such  an  extent  that  by  1795  five 
rimilar  yards  were  at  work. 

The  Boldon  Book  states  that  Sunderland  was  at  farm  in  1x83 
and  rendered  xoo  shillings  and  the/town  of  Sunderland  rendered 
58  shillings  tallage  in  1197  during  the  vacancy  of  the  see.  In 
1382  Thomas  Menvill  held  the  borough,  which  with  its  yearly 
free  rent,  courts  and  tolls  was  worth  £x,  xas.  8d.  Edward  IV.  in 
X464,  sede  vacante,  granted  a  lease  of  Ihe  borough,  and  in  1507, 
Cardinal  Bainbririgs  giaiUed  it  by  oopyhold  at  a  tent  of  £6, 
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d  to  £4  ta  tj«o.  Biibdp  Unton  focorpenttcd 
I  1634,  Kltinf  itaiC  it  hid  been  »  borougb  Inai 
rU  tmdet  the  ume  of  the  titw  Boreu^  ol  Wetr- 
uoulb.  Thu  chatter  bps«d  during  tlia  Civil  Win,  wbes  the 
bonxi^  HU  solil  Willi  the  numor  of  Hoaghioii-le-Spiing  for 
iitii,  9L  6d.  NevEHbeiesi  the  Inhibituli  retiined  thtdr 
rif bu.  Sunderluid  becmic  1  pujuuncaloiy  boraugh  ntunbij 
two  menlicn  in  iBj4.  The  chiner  of  1634  gnnted  ■  market 
ind  iDDtiil  (lir  wliich  ue  iiiU  held.  The  chirter  of  Biibop 
Hugh  provided  for  pliu  between  burgesKi  and  foiagn  mec- 
dunti,  ind  directed  thit  meichindiw  biDUghl  by  lei  ihould 
be  luded  befcn  iile,  except  in  the  cue  of  Hit  md  heningi. 
Biilicip  HUfieJd  give  a  Icue  of  ibe  fiiheriea  in  1358.  In  the 
Itth  centucv  commiuioni  wen  hehl  lolTdilng  ulmon-fisheriei 
I  Iht  Weir,  while  Bishop  Binia  (1577-1587) 
bailiff  for  the  port,  ind  licensed  the  buHdiog 
le  iile  of  coil.     During  the  rjth  cenlnrj 

atmaeriina  wu  me  nt  of  1  vice-admiralty  I "' — '^  — 

pililise  md  in  i66g  Icttcn  pitent  pennltli 

pier  ind  lightboim  11  the  birboor  wu  " 

■itiute  t«  the  ahlpplng  of  vut  qnantitie*  ol  m>hxi1cs  plentifully 

pKtoi  ud  wiDu^t  there." 

See  ^^iam  Hutchln»n,  Hiiltry  and  AnIiqvitUi  of  Uu  Comty 
FalnttM  <f  Dvkim  (NriKiait.  T78s-I794|;J.  W.  Sammm.  HiiUrj 
nd  AMUmliti  ^  Smdaliuid  (SundeiUiid,  iIsS};  ViUBria  Cmuy 
Sultry:  Durkam. 
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t  for  them 


SUNDEW,  ii 


in  bottny,  the  populir  Dime  for  a  genus  of  plinla 
timrn  u  ursHra  (Gr.  Ipimn.dew;  Fr.  rowrfij,  Cer.  Sumtntkaii) 
»  called  from  the  drops  of  viscid  transparent  glittering  Bccretion 
borne  by  the  tenlides  which  cover  the  leaf-iurfice.  It  is  a 
coamopolitaii  genua  of  slender  ^ndular  herbs,  with  leaves 
arranged  in  a  buil  rosette  or  iltematdy  en  in  elongated  stetn. 
md  Is  Tepmented  in  Biitain  by  three  ^ledes,  which  are  found 
in  tpoogy  bogs  ind  heilhi. 

in  utidcw  (r.  ri-lundifiiia)  has  atremely  imilt  loati. 


Fio.  I.— Leaf  of  Suidev  (Dnuaa  rchnOifeiiay 

•mrii.  una  np  thicnifh  tbe  Ralk  of  the  tentule  and  It  nirroundei! 
try  ■  layer  of  donated  parencliymm  cdia  otliade  ol  which  is  the 
epidexmn  tilled  with  a  Itoniogeneoua  fluid  tinted  purple  by  ■ 
dehvAtive  ui  chlon>pbyll  (eryhr^hyli).  The  epidcnijia  bean  aniall 
quiticellulir  pronuticncei.     The  glandHlar  head  ol  the  teatack 

immedatv  cfHiFKt  with  the  upper  end  d!  ihe  fibnTvaicular  bundle 
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sair  wiiguiig  only 


Fic.  3,— GiaDdi  of  Sonde*  migriificl 

A,  Enenal  aspect  with  drop  of  ticretian;  B.  loteni 

largely  supported  too  by  the  viscid  secretioa,  autffici 

■ . .  (jjby  the  absorption  of  a  trace  of  CBtaln  f 

'nu&tiisob' 

instead  of . . _„ 

%  a  rSgestivc  euymc  wlucb  rendera  aolubla  dM 
ol  the  Insect's  body: 


ig  neutral,  beccaaes  acU>    Tba 


cottBxen  call  it  the  Ay-catcher,  and  bang  up 
bnncbefl  of  it  in  tticir  houses  lor  this  purpose, 
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Snn»VAU«  ■  laport  ol  Smden  in  tl»  dhtrlct  <Ui>]  of 
V«wniorTlaDd,  on  a  wide  b>y  of  Ibe  Bailie,  Bl  the  north  of 
the  SelSngtr  River,  360  m.  N.  by  W.  of  Stockholm,  the  terminus 
of  1  branch  from  Ange  on  liu!  nonhetn  railw»)i.  Pop.  (1500), 
i44]i.  It  was  nbuilt  in  brick  and  itone  »lter  %  destruclrve 
fin  in  laSS.  In  the  town  and  iis  vicinitj'  ore  numerous  steam 
■aw-mili^,  besides  wood-pulp  factories,  steelworks,  brickworks^ 

its  diid  importance  to  hs  eipon  trade  in  timber  (6  to  7  million 
cub,  ft.  annually),  the  bulk  of  which  goes  to  Gernuny,  Franee 
and  Great  Britain.  It  also  exports  wood.pufp,  iron  and  fish. 
There  Is  a  spcdal  trade  oiih  Finland.  The  harbour,  which  it 
usually  closed  by  ice  from  about  the  middle  of  December  to 
the  second  week  in  hlay,  is  sfadlend  against  the  east  wiods  by 
t  group  of  Islands. 

SUNFISH,  1  name  chiefly  and  pmperly  applied  to  a  marine 
fish  {OrUmtoriKusj  ol  the  order  Pleciognaihi,  wbkh  by  its  largo 
sue,  grotesque  appearance  and  numeiom  peculinritiei  of  organi- 
zation has  attracted  the  attention  equally  of  fishermen  as  of 
naturalist!.  Only  two  species  are  known,  the  rough  ot  short 
annfish  (0.  mela),  which  Is  found  in  all  seas  of  the  temperate 
and  tropical  Eones;  and  the  smaller  and  scarcer  smooth  or  oblong 

have  been  obtained  Inm  the  Atlantic  and  Indian  oceans. 

Sunfishn  have  the  appearance  of  tsUlcss  Esh.  This  is  due 
to  the  utreme  shortening  of  the  caudal  region  which  ia  sup- 
ported by  only  a  few  short  vertebrae;  the  caudal  fin  is  absent, 
what  appears  to  be  a  tail  being  loniied  by  ibe  confluence  ol 
doisal  and  ventral  hns^pelvicfinsatealsowanting.  Theantenor 
parts  of  the  dorsal  and  ventral  fins  are  high  and  broad,  similar 
to  each  other  in  aiie  and  triangular  in  form.  The  head  is  com- 
pletely merged  in  the  trunk,  the  boundary  between  them  being 
indicated  only  by  a  very  small  and  narrow  gill-opening  and  a 
comparatively  small  pectoral  hn.    This  hn  can  be  of  but  little 


SUNDSVALt^-^StWFLOWER 


HUM  "  nmSdi,"  k  ton  atu  KHsecimes  applied 

-shark.  In  tome  yean  the  rough  sun&sh  U 
arte  on  the  south  coast  of  England  and  on  the 
etc  it  ifipeir*  principally  in  the  aununcr  monihK. 
is  from  i  to  4  ft.  in  length,  but  this  species 
altdins  to  7  ft.  and  more.  One  of  tfic  largest  spedmens  (staovm 
in  the  fi^re]  was  cau^t  near  Portland  (Donelsbire)  in  1S46, 
ad  is  now  in  the  British  1.1  useum;  its  length  is  t  ft.  6  in.  Xbe 
in£sh  has  no  economic  value,  arid  is  raiely,  il  ever,  eaten. 
Whilst  the  loufh  sunfish  has  a.  granulated,  rough,  shagiccn- 
ke  skin,  the  second  species  (0.  Imiualui)  hai  the  luriace  of 
ie  body  smooth  and  polished,  with  its  small  dermal  scutes 
ainnged  iti  a  tesselated  fashion.  It  is  oblong  in  shape,  the 
'    '    '    '  ich  longer  than  it  is  deep.    The  akles  aie  finely 

th  transverse  silvery,  black-edged  stripes  nmnln^ 
the  lower  part  of  the  abdomen.  It  has  not 
:iceed  >  ft.  hi  length.  Only  a  lew  specimens  have 
been  captured  on  the  coasts  oi  EiiTDpe,  at  the  C^k  ot  Good 
Hope  and  oH  Mauritius. 
EUHFLOWEB.  The  commoa  sunSower,  known  btitanically 
s  HtSianUius  ohuhiu,  ■  member  of  the  nalucal  order  CoapoeilBe, 
1  a  native  of  the  western  United  Sutea-  It  ia  an  annual  faetb 
'ith  a  rough  hairy  stem  3  to  1 1  (C  high,  broad  coarsely  toothed 
sughkavet  J  to  11  in.  buig,  and  heads  of  flowers  j  loSin.  wide 
iwildspeciraensand  often  a  foot  or  more  in  cultivated.  Double 
)rms  are  in  cultivation,  one  {gfobosus  fislulosut)  having  very 
globular  heads.    The  plant  is  valuable  from  an  eoonomic  as 


lefish, 


:  evidently  executed  by  the  powerful  dorsal  and  anal 
mall  mouth,  situated  in  front  of  the  head,  is  armed 


SunEsh  lOrOaprbaa  mtta), 

m  sea,  and  only  occasionally  approach  the  coast.    Dnring 
irtorrayacasontheyliveprobablyal  somedtpth.but  in     ' 
ght  weather  they  rise  and  rest  ot  play  on  the  surface 
at  donal  la  high  above  the  water.    Tins  btbit  bts  (iva  liie 


large  global 
weU  as  fron 


1  of  vie. 


Thel 


er,  tbe  flowcre  yield 

yellow  dye,  and  the  seeds  contain 

are  used  for  food-    It  a  cultivated  in  Russia  and  other 

1  Europe,  in  Egypt 

and  India  and  in  sevenj  pans  of 

d  hundreds  oi  plants 

are  grown  on  sewage  farms  for  the 

The  yaiow  sweet  oil 

obtained  by  compression  from  the 

considered  equal  to 

olive  or  almond  oil  for  table  use. 

er  oUcate  is  used  f 

r  stock  and  poultry  leeding,  and 

0  Denmark,  Sweden  and  elsewhere. 

nusi/c/^nlAwconta; 

DS  about  fifty  species,  chicBy  nuives 

th  America,  a  few  bi 

ing  found  in  Peru  and  Chile.  They 

o(  North  A 

are  tall,  hanty  annual  or  perennial  herbs,  several  of  which  are 

moderately  good  soil.  B.  Jicapclalus  is  a  perennial  about  5  It. 
high  with  solitary  heads  about  3  in.  acres  in  slender  twiggy 

liandsome  double  varieties^  H.  orygsUs  is  a  graceful  perennial 
6  to  10  ft.  high,  with  drooping  willow-like  leaves  and  numerous 
comparatively  small  yellow  fiowcr-heads.  H.  alnnbais.  better 
known  as  Harpaliam  ri^idia*,  ba  smaller  phmt,  1  to  3  ft.  high, 
the  flower  heads  of  which  have  a  dark  red  or  purple  disk  and 
yellow  rays.  There  are  many  fine  forms  of  this  now,  some  of 
which  grow'*  to  g  ft.  high  and  have  much  larger  and  finer  flowers 
than  the  type.  Other  fine  species  are  R.  pjanUm,  id  to  11  ft.; 
H.  lailificrus.  6  to  8  ft.,  and  H.  moUis,  3  to  j  ft.  H.  luba-oiiu 
is  the  Jerusalem  artichoko. 

Since  the  word  "  sunflower,"  or  something  corresponding  to 
it.  eidsted  m  EngLsh  literature  before  the  introduciion  ot 
HdiaiUhHs  annuui,  or,  at  any  rate,  before  its  general  diflu»on 
in  English  gardens.  It  is  obvious  that  some  other  flower  must 
have  been  intended.  The  marigold  (CofenJn/a  iigUinaJis)  a 
considered  by  Dr  Prior  to  have  been  the  plant  intended  by 
Ovid  iUa.  Iv.  169-170)— 

"...  Ilia  tuum,  quamvis  radicc  tenelur, 
Venllur  ad  iokmi  mutataque  lerrat  amorem  "— 
and  likewise  the  mlsaae  of  tbe  Anglo-Saion,  t  word  equivalent 
to  lelscqaium  (sun- following).  But  this  movement  with  (he 
sun  is  more  imaginary  than  tea!,  the  better  eiplination  for  the 
application  of  tbe  name  to  a  flower  being  aSorded  by  the  re- 
semblance to  "  the  radiant  beams  of  the  sun,"  as  Gersrd 
eipresses  it.  The  rock-rose  (Hclianikcmani  vulgart)  was  also 
termed  sunflowet  in  tome  of  the  herbala  from  Its  flowers 
opening  only  In  the  sunshine.  AdiniUa  [nmiillorii,  a  pretty 
pcreuniat  6  to  g  in.  high,  from  the  Cokmdo  d 
luuwn  at  the  Pifmy  uinAowa. 


SUNIiJM— SUNNITES 
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SUMUtt  (2o6norj  mod.  Ckpe  CoI«DBft),  a  ca^  at  the 
wutbern  extremity  of  Attica,  with  a  temple  of  Poseidon  upon 
it,  which  serves  as  a  landmark  for  all  ships  approaching  Athens 
from  the  easL  The  rocky  promootoiy  oil  which  the  temple 
stands  was  fortified  by  a  wall  with  toweis,  in  413  B.c.»  as  a 
protection  against  the  Spartans  in  Decelea;  but  it  was  soon  after 
seized  by  a  body  of  fugitive  slaves  from  the  Laurium  mines. 
In  the  4th  centiiry  it  was  still  kept  up  as  a  fortxoss.  The  temple 
was  shown  by  an  inscription  found  in  1S98  to  be  dedicated  to 
Poseidon,  not,  as  formerly  supposed,  to  Athena,  the  remains 
of  whose  temple  are  to  be  seen  about  a  quarter  of  a  mile  away 
to  the  north-east;  they  are  of  a  peculiar  plan,  consisting  of  a  hall 
with  a  colonnade  on  two  sides  only.  The  extant  temple  on  the 
promontory  was  probably  built  in  the  tfane  of  Pericles.  It  took 
the  place  of  an  earlier  one,  of  similar  proportions  but  built  of 
tufa  or  "  poroft  "  stone.  There  are  still  standing  nine  c<^umns 
of  the  south  side  and  two  of  the  north  of  the  peristjrie,  and  one 
of  the  antae  and  an  inner  column  of  the  pronaos.  They  are 
built  of  local  white  marble,  which  has  suffered  much  from  the 
weather.  In  form  they  resemble  those  of  the  Parthenon  and 
Theseum,  but  they  have  only  sixteen,  flutings.  Recent  excava- 
tions have  revealed  porticoes,  a  gateway  and  other  buildings, 
and  also  the  remains  of  several  colossal  early  statues,  the  best 
preserved  of  which  is  now  in  the  museum  at  Athens,  The  site 
of  Cape  Cokmna  is  extolled  by  Bjnnn^  and  Is  the  scene  of 
Falconer's  **  Shipwreck."  (E.  Ga.) 

SUNN,  or  India  Heup  {Crotahria  juneea),  a  plant  which  is 
a  native  of  India  and  Ceykm.  It  frequently  receives  other 
names,  t.g.  false  hemp,  brown  hemp,  Bombay  hemp,  Jubbulpore 
hemp,  sana,  &c.  The  plant  is  an  annual,  requires  a  light  soil, 
and  is  easily  cultivated.  The  ground  is  ploughed  two  or  three 
limes,  and  from  80  to  100  lb  of  seed  are  sown  broadcast.  The 
seedlings  quickly  appear  above  the  surface,  but  it  is  about  four 
months  before  the  plant  begins  to  flower.  Sometimes  the  seed 
is  sown  in  October  for  the  winter  crop,  and  sometimes  in  May 
or  June  for  the  summer  crop.  When  the  seeds  ate  sown  in 
May,  the  bright  yellow  flowers  i4>pear  in  August,  what  the  plant 
may  be  gathered.  It  is  not  unusual,  however,  to  defer  this 
operation  imtil  the  seed  is  ripe,  especially  if  a  fibre  of  great 
strength  is  desired.  The  stems  may  be  puUed  up,  as  is  the  case 
with  flax,  or  they  may  be  cut  down.  Different  opinions  exist 
as  to  whether  the  stems  should  be  steeped  immediately  after 
they  are  puUed,  or  left  to  dry  and  then  steeped:  in  the  wet  dis- 
tricts they  are  taken  direct  to  the  water.  Since  the  root  ends 
are  much  thicker  and  couext  than  the  tops,  it  is  common  to 
place  the  bundles  «ect,  and  to  immerse  the  root  ends  in  about 
a  foot  of  water.  Afterwards  the  bundles  are  totally  immersed 
in  the  ponds,  and  in  two  to  four  days  the  fibre  should  be  ready 
for  stripping.  There  is  the  same  danger  of  over-retting  and  under- 
letting as  in  other  fibres,  but  when  the  retting  is  complete,  the 
workmen  enter  the  ponds,  take  up  a  handful  of  stems,  and  swish 
them  upon  the  surface  of  the  water  until  the  fibre  becomes  loose. 
After  the  fibre  has  been  peeled  off  it  is  hung  over  poles  to  dry. 
When  intended  for  doth  it  is  combed  in  order  to  remove  any 
foreign  matter,  but  if  it  is  bitended  to  be  used  for  rope  or  similar 
purposes,  the  fibres  are  simply  separated  and  the  woody  matter 
combed  out  with  the  fingers.  The  fibre  is  of  a  light  grey  colour, 
and  has  an  average  length  of  3  to  4  ft.  It  is  extensively  used 
for  rope  and  cordage  and  also  for  paper-making  \p  its  native 
country,  but  it  has  made  little,  if  any,  progress  in  Inis  country. 
According  to  Warden,  the  fibre  was  tried  in  Dundee  in  the 
beginning  of  the  XQth  century.  About  1820  the  price  of  India 
hemp  baggingt  as  quoted  in  the  Dwidee 'Advtrtistr^  was  t^d.' 
per  yard  below  hemp  bagging,  and  f  d.  a  yard  below  tow  warp 
bagging. 

It  is  stated  in  Sir  G.  Watt's  Dictionary  ofjke  Economic  Ptoduets 
«f  India  that  a  cord  8  in.  in  aiie  of  best  Petersburg  hemp  broke 
with  14  tons.  8  cwt.  i  qr.,  while  a  similar  rope  of  «unn  only  gave  way 
with  1^  tons.  7  cwt.  i  qr.  Roxburgh's  experiments  with  ropes  made 
from  tnis  and  other  fibres  appear  on  p.  607  of  the  above  work.  The 
ropes  were  tested  in  the  fresh  state,  and  also  after  having  been  im- 
mersed in  water  for  110  da>'s.  His  results,  reproduced  in  the 
following  table,  show  the  comparison. 
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Rotten,  as  was  aliw 
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Hemp  from  the  East 
IndiaCompany'sfarra 
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45 

All  rotten. 

Sunn  hemp  of  the  Ben- 
galeae 

}« 

69 

60 

Rotten 

51 

65 

Jute  fBunRhi-pit)  .     . 

68 

69 

61 

40. 

.49 

60 

It  would  appear  that,  after  maceration,  ntither  ordinary  hemp  nor 
aann  hemp  can  oompare  with  jute  for  stitengtfa. 

SXmiflTES,  literally,  "  those  of  the  path,"  simma,  t.«.  foUowsrs 
of  the  Prophet's  direcdoos,  the  name  of  one  of  the  two  main 
divisioBB  of  islam,  the  other  being  the  Shl*ites  (f .v.).  The 
Suanhea,  who  accept  the  orthodox  tiadttiim  {Sunna)  as  wdl 
as  the  Koran  as  a  source  of  theologico^juiistic  doctrines,  ptt^ 
dominate  m  Arabia,  the  Turidsfa  Empire,  the  ndrth  of  Africa, 
Turkestan,  Afghanistan  and  the  Mahomraedan  parts  of  ladit 
and  the  east  of  Asia;  the  ShlTites  have  their  main  seat  in  Fenii^ 
where  their  confession  is  the  state  religion,  but  Are  also  scattered 
over  the  whole  sphere  of  Islam,  eq>ecially  in  India  and  the  le^oos 
bordering  on  Persia,  except  among  the  nomad  Tatars,  who  are 
all  nominally  Sunnite.  Even  in  Turkey  there  are  many  native 
Shfites,  generally  men  of  the  ui^r  classes,  and  often  men  in 
high  office  (see  generally  Mahommisan  Religion). 

Orthodox  Iskm  preserves  unchanged  the  form  of  doctrine 
established  in  the  loth  century  by  Aba  'l-]^asan  al'Ash^aiX 
(see  A8H*ARl).  The  attacks  of  rationalism,  aided  by  Greek 
philosophy,  were  repelled  and  vanquished  by  the  weapons  oi 
scholastic  dialectic  borrowed  from  the  enemy;  on  most  points 
of  dispute  discussion  was  fofbidden  altogether,  and  faith  in 
what  is  written  in  Koran  and  ttadition  was  enjoined  without 
questicm  as  to  how  these  things  were  true  {bild  kaifa).  Freer 
allegorical  views,  however,  were  admitted  on  some  speciaHy 
perplexing  points,  such  as  the  doctrine  of  the  eternity  of  the 
Koran,  the  crude  anthropomorphisms  dt  the  sacred  text,  &c.; 
and,  since  Mo*ta2ilite  (Mu*taxiiite)  views  had  never  taken  deep 
root  among  the  masses,  while  the  caliphs  required  the  help  of 
the  clergy,  and  from  the  time  of  Mouwakkil  (a.d.  847)  beoune 
ever  more  closely  bound  to  orthodox  views,  the  freethfaiking 
tendency  was  thoroughly  put  down,  and  to  the  present  day 
no  rationalizing  movement  has  failed  to  be  crushed  in  the  tvud. 
Philosophy  still  means  no  more  than  scholastic  dialectic,  and 
is  the  humble  servant  of  orthodoxy,  no  man  venturing  on  devious 
paths  except  in  secret.  In  the  years  1872-1878  the  Afghan 
Jam&l  ud-Din,  a  professor  in  the  Azhar  mosque  at  Cairo,  at*" 
tempted  to  r^  Avkenna  with  bis  scholars,  and  to  exercise 
them  in  things  that  went  beyond  theology,  bringing,  for  example, 
a  globe  into  the  mosque  to  explain  the  form  of  the  earth.  But 
the  other  professors  rose  in  arms,  forbade  him  to  enter  the 
mosque,  and  in  1879  procured  his  exile  on  the  pretext  that  be 
entertained  democratic  and  revolutionary  ideas.  Thus  the 
later  movements  of  thought  in  Islam  never  touch  on  the  great 
questions  that  exercised  Mabommedanism  in  ils  first  centuries, 
e.g.  the  being  and  attributes  of  God,  the  freedom  of  the  will, 
sin,  heaven  and  hell,  &c.  Religious  earnestness,  ceasing  to 
touch  the  higher  problems  of  speculative  thought,  has  expressed 
Itself  in  later  tiroes  exclusively  in  protest  against  the  extrava* 
gances  of  the  dervishes,  of  the  worship  of  saints,  and  so  forth, 
and  has  thus  given  rise  to  movements  analogous  to  Puritanism, 

That  even  in  early  times  the  masses  ti-ere  never  shaken  in 
their  attachment  to  the  traditional  faith,  with  all  its  crude  and 
grotesque  conceptions,  is  due  to  the  zeal  of  the  vhai, 
ulema  (clergy).  Mabommedanism  has  no  priest- 
hood standing  between  God  and  the  congregation,  but  Koran 
and  Sunna  are  full  of  minute  rules  (or  the  details  of  privaU 
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and  dvfl  Uf e,  the  knowledge  of  wfaick  h  necenarily  in  the  hands 
of  a  cbss  of  professed  theologians.  These  are  the  *iiUmd  (^.v.), 
'*  knowers,"  theology  being  briefly  named  *'  the  knowledge  " 
CUm).  Their  influence  is  enormous  and  hardly  has  a  parallel 
in  the  history  of  religions.  For  it  is  not  supported  by  tempoial 
agencies  like  the  ^uritual  authority  of  the  Christian  priesthood 
in  the  middle  ages^  but.  is  a  pure  power  <^  knowledge  over  the 
ignorant  masseSp  who  do  nothing  without  consulting  thdr 
spiritual  adv&ers.  When  the  vigorous  Spanish  sultan  Man$tlr 
b.  Abl  'Amir  proposed  to  confiscate  a  reUgious  foundation  aind 
the  assembled  ulemA  refused  to  approve  the  act,  and  were 
threatened  by  lus  vuder,  one  of  them  replied,  "  All  the  evil 
you  say  of  us  applies  to  yourself;  you  seek  unjxist  gains  and 
support  your  injustice  by  threats;  you  take  bribes  and  practise 
nngodlineas  in  the  world.  But  we  are  guides  on  the  path  of 
righteousness,  lights  in  the  darknesa,  and  bulwarks  of  Islam; 
we  decide  what  is  just  or  unjust  and  dedare  the  right;  through 
us  the  precepts  of  religion  are  maintained.  We  know  that  the 
sultan  will  soon  think  better  of  the  matter;  but,  if  he  persists, 
every  act  of  his  government  will  be  null,  for  every  treaty  of 
peace  and  war,  every  act  of  sale  and  purchase,  is  valid  only 
Cfarougli  our  testimony."  With  this  answer  they  left  the 
assembly,  and  the  sultan's  apology  overtook  them  before  they 
had  piiinfd  the  palace  gate.^  The  same  consciousness  of  inde- 
pendent authority  and  strength  still  survives  among  the  iileni. 
Thus  the  sheikh  ul>Ialftm  'Abblsl  (who  was  deposed  by  the 
professors  of  the  Azhar  in  1882)  had  in  the  first  period  of  his 
presidency  a  sharp  conflict  with '  Abbfls  Pasha,  viceroy  of  Egypt, 
ndio  asked  of  him  an  unjust  legal  opinion  in  matters  of  inherit- 
ance. When  bribes  and  threats  failed,  the  sheikh  was  thrown 
into  chains  and  treated  with  great  severity,  but  it  was  the  pasha 
who  finaify  yiekled,  and  *AbbfisI  was  recalled  to  honours  and 
rich  rewards. 

TIk  way  in  whldi  the  ulemft  are  recruited  and  formed  into 
a  lucnTchy  with  a  vigorous  esprit  de  carps  throws  an  instructive 
light  on  the  whdie  subject  before  us.  The  brilliant  days  are 
past  when  the  universities  of  Damascus,  Bagdftd,  NishApQr, 
Cairo,  Kairawfln,  Seville,  Cordova,  were  thronged  by  thousands 
of  students  of  theology,  when  a  professor  had  often  hundreds 
or  even,  lUte  BukhSrl,  thousands  of  hearers,  and  when  vast 
estates  in  the  hands  of  the  dexgy  fed  both  masters  and  scholars. 
Of  the  great  universities  but  one  survives— the  AJshar  mosque 
at  Cairo — ^where  thousands  of  students  stiU  gather  to  follow  a 
course  of  study  which  gives  an  accurate  fuctuve  of  the  Mahom- 
nedan  ideal  of  theological  education* 

The  students  of  theology  generally  begin  their  coune  in  early 
youth,  but  not  seldom  in  riper  years.  Alinost  all  come  from  the 
.lowest  orders,  a  few  from  the  middle  classes,  and  none 


_^.  from  the  highest  nnks  of  society — a  fact  which  in 

urnHnsta.    '^^jf  ^m^iu^eg  ^  elements  of  freer  and  more  refined 

education.  These  sons  of  poor  peasants,  artisans  or  tradesmen 
are  already  disposed  to  narrow  fanaticism,  and  generally  take  up 
study  as  a  means  of  livelihood  rather  than  from  j^enuine  religious 
interest.  The  scholar  appeara  before  the  president's  secretary 
with  his  poor  belon^ngs  tied  up  in  a  red  handkerchief,  and  after 
a  brief  interrogatory  ts  entered  on  the  list  of  one  of  the  four  orthodox 
rites— Sh&fi'ite,  Iilanifite,  MfiUkiteand  Uanbalite  (see  Maiiommedan 
Law).  If  he  is  lucky  he  gets  a  siceping-place  within  the  mosoue, 
a  chest  to  hold  his  things,  and  a  daily  ration  of  bread.  The  less 
fortunate  make  shift  to  live  outride  as  best  they  can.  but  are  all  day 
in  the  mosque,  and  are  seldom  deserted  by  Modem  charity.  Having 
kissed  the  hands  of  the  sheikh  and  teachers  of  his  school,  the  pupu 
awaits  the  beginning  of  the  lectures.  For  books  a  few  compendiums 
suffice  him.  Professors  and  students  gather  every  morning  for  the 
daily  prayer;  then  the  professors  take  their  seats  at  the  foot  of  the 
pillars  of  the  |[reat  court  and  the  students  crouch  on  mats  at  their 
lect.  The  beginner  takes  first  a  course  in  the  grammar  of  classical 
Arabk:,  for  he  has  hitherto  learned  only  to  read,  write  and  count. 
The  rules  of  grammar  are  read  out  in  the  memorial  verses  of  the 
AJrUmJya,  and  the  teacher  adds  an  exposition,  ^nerally  read  from 
a  printed  eommentary.  The  student's  chief  task  is  to  know  the  rules 
by  heart:  this  accomplished,  he  is  dismissed  at  the  end  of  the  year 
with  a  certificate  (ij^xa),  entered  in  his  textbook,  whkh  permits 
him  to  teach  it  to  others.  The  second  year  is  devoted  to  dogmatic 
{kalim  and  taw^Md),  taught  in  the  same  mechankatl  way.  The  dog^ 
mas  of  Islam  are  not  copious,  and  the  attributes  of  Cod  are  the  chief 

>Von  Kremer,  Cesck.  d.  herruheuden  Jdee»  d,  Jslams,  p.  464 
Oxipaig,  1868). 


Mbjact  taken  uob  Thay  sit  dtnonattsfetd  by  ifhfldsttir  *<^<w^, 
and  at  the  end  «hls  second  year  the  student,  receiving  his  certificate, 
deems  himself  a  pillar  of  the  faith.  The  study  of  law  (flqh),  which 
rests  on  Koran  and  traditk>n,  is  mors  difficult  and  complex,  and 
be«ns,  but  is  often  not  comfrfeted,  in  the  third  year.  The  student 
had  learned  the  Koian  by  heart  at  school  and  has  often  repeated  it 
since,  but  only  now  is  the  sense  of  its  words  explained  to  nim.  Of 
the  traditions  of  the  Prophet  he  has  learned  something  incidentally 
in  other  lectures:  he  is  now  regulariy  introduced  to  their  vast  artificial 
system.  From  these  two  sources  are  derived  all  religious  and  civil 
laws,  for  Islam  is  a  political  as  wdl  as  a  religbus  insdtutioa.  The 
five  main  points  of  religious  law,  "  the  pillars  of  Islam,"  have  been 
enumerated  in  the  artkle  Mahoiimedan  Religion;  the  civO  law, 
on  the  development  of  which  Roman  law  had  some  influence,  is 
treated  under  heads  similar  to  those  of  Western  jurisprudence. 
It  u  here  that  the  differaaces  between  the  four  schools  come  most  into 
notice:  the  fijanifite  praxis  is  the  least  rigorous,  then  the  ShI&'ite; 
the  Uanbalites,  whose  system  is  the  strictest,  have  practically  dis> 
appeared  in  the  MSIikites.  The  Hanifite  rite  is  official  in  the  Turkish 
Empire,  and  w  fdlowed  in  all  government  oflices  whenever  a  decision 
still  depends  on  the  sacred  law,  as  well  as  by  ail  Mahommedana  of 
Turkish  race.  In  this  as  in  the  previous  studies  a  compendium  is 
learned  by  heart,  and  explanations  are  given  from  commentaries 
and  noted  down  by  the  students  word  for  word.  The  professors 
are  expressly  forbidden  to  add  anything  of  their  own.  llie  recog- 
nised books  of  jurisprudence,  some  of  which  run  to  over  twenty 
folio  volumes,  are^  vastly  learned,  and  oocaaionally  show  sound 
sense,  but  excel  mainly  in  useless  hair-splitting  and  feats  of  scholastic 
gymnastics,  for  whfch  the  Arabian  race  has  a  natural  gift. 


pronunciation  of  the  Koran  (gtrd'a  vatajvnd).  After  three  or  four 
years,  fortified  with  the  certificates  of  his  various  professors,  he  seeks 
a  place  in  a  law-court  or  as  a  teacher,  preacher,  cadi,  or  mufti  of  a 
viUage  or  minor  town,  or  else  one  of  tlie  innumerable  posts  ol  con- 
fidence for  which  the  complicated  ceremonial  of  Mahommcdamsm 
demands  a  theol(»ian,^  and  which  are  generally  paid  out  oS  pious 
foundations.  A  place  is  not  hard  to  find,  for  the  powerful  corpora- 
tion of  the  ulem&  seeks  to  put  its  own  members  into  all  posts,  and, 
though  ihe  remuneration  is  at  first  small,  the  young  *(Uwt  gradually 
aocumolates  the  revenues  of  several  offices.  Gifts,  too.  fall  in,  and 
with  his  native  avarice  and  economy  he  rises  in  wealth,  position  and 
reputation  for  piety.  The  commonalty  revere  him  and  kiss  his 
hand;  the  rich  show  him  at  least  outward  respect;  and  even  the 
government  treats  him  as  a  pemn  to  whom  consideration  is  due 
for  his  influence  with  the  masses. 

This  sketch  of  his  education  is  enough  to  explain  the  narrow- 
mindedness  of  the  'Slim.  He  deems  all  non-theological  science 
to  be  vain  or  hurtful,  has  no  notion  of  promss,  and  regards  true 
science— «.<.  theology^-«s  having  reached  finality,  so  that  a  new 
supercommentary  or  a  new  students'  manual  is  the  only  thing  that 
is  perhaps  still  worth  writing.  How  the  mental  faculties  are  blunted 
by  scholasticism  and  mere  memory  work  must  be  seen  to  be  believed; 
such  an  education  is  enough  to  spoil  the  best  head.  All  originality 
is  crushed  out  and  a  blind  and  ludkntous  dependence  on  written 
tradition— even  in  things  profane — takes  its  placa  Acutenesa 
degenerates  into  hair-sphtting  and  clever  plays  on  words  after  the 
manner  of  the  rabbins.     The   Azhar  students   not   seldom  enter 

EDvcmment  offices  and  even  hold  important  administrative  posta^ 
ut  they  never  lose  the  stamp  of  their  educatbn-~the  narrow,  on- 
teachable  spint,  incapable  of  progress,  always  lost  in  external  deuila, 
and  never  able  to  grasp  pnnciples  and  get  behind  forma  to  the 
substance  of  a  matter. 

Yet  it  is  but  a  small  fraction  of  the  ulcmS  of  the  Moslem  world 
that  enjoy  even  such  an  education  asthc  Axhar  affords.  It  draws 
few  students  fft>ra  foreign  parts,'  where  the  local  adioola  st^ttaim. 
are  of  the  poorest  kind,  except  in  India  (thanks  to  a  British  ^'"**<*"> 
government)  and  perhaps  in  Constantinople.*  Bokhilrfi  was  once  a 
chief  seat  of  learning,  but  is  now  so  sunk  in  narrow  fanaticism  that  its 
eiffhty  madrasas  {medresses)  with  their  5000  students  only  turn  out 
a  bieoted  and  foolish  clergy  (V4robdry).*  But  for  this  very  reason 
BokhAril  is  famed  as  a  luminary  of  oure  theology  and  spreads  its 
influence  over  Turkestan,  Siberia,  China,  Kashmir,  Afghanistan, 
and  even  over  India.  Minor  schools  attached  to  mosques  are  found 
in  other  places,  but  .teach  still  less  than  the  greet  schools  already 
mentioned. 

Except  in  Indis, 'where  it  is  controlled  by  the  government, 

*  In  1878  seventeen  Iccturc-rooms  of  the  Azhar  had  3707  students, 
of  whom  only  64  came  from  Constantinople  and  the  northern  parts 
of  the  Ottoman  Empire,  8  from  North  Arabia,  i  from  the  government 
of  Bagdid,  I  a  from  Kurdistan,  and  7  from  India  with  iu  thirty 
million  Sunnites. 

'  In  Kazan  also  the  standard  oi  learning  seems  to  have  been 
raised  by  Russian  and  Western  scholars. 

*  The  madrasa  is  here  a  coile^.  generally  attached  to  a  moaqoe, 
with  lands  whose  revenues  provide  the  means  of  instruction  ana  in 
part  also  food  and  residence  for  scholars  and  teachcra 
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the  Msudsatkm  of  the  pdcitly  mad.  fodBdil  pfniHWff  tn^ned 
ia  the  acfaoob  is  a  compromiK  between  what  theologicel  prin- 
ciples dictate  and  what  the  st^te  dftinands.  Neither 
Kocan  nor  Sunna  distinguishes  between  temporal 
riw»— I  and  ^iritval  powers,  and  no  such  distinction  was 
known  as  long  aS  the  caliphs  acted  in  all  things  as 
successors  of  the  prophets  and  heads  of  the  community 
of  the  faithfuL  But,  as  the  power  of  the  *Abblsids  decUned 
(see  artide  Caliphate,  ad  fin.)  and  external  authority  (ell  in 
the  provinces  into  the  hands  of  the  governors  and  in  the  capital 
into  those  of  the  amir  al-omard,  the  distinction  became  more  and 
more  palpable,  especially  wBen  the  BQyids,  who  were  disposed 
to  SU^te  views,  proclaimed  themselves  smtans,  i^e.  possessors 
of  all  real  authority.  The  theologians  tried  to  nplwld  the  ortho- 
dox theory  by  declaring  the  sultanate  to  be  subordinate  to  the 
imimate  or  sovereignty  of  the  caliphs,  and  dependent  on  the 
latter  especially  in  all  religious  matters;  hot  their  artificial 
theories  have  never  modified  facts.  The  various  dynasties 
of  sultans  (Bllyids,  Chasnevids,  SeIjQ|^,  and  finally  the  Mongols) 
never  paid  heed  to  the  caliphs,  and  at  length  ab<rfisbed  them; 
but  the  fall  of  the  theocracy  only  increased  the  influence  of  the 
dergy,  the  expounders  and  practical  administrators  of  that 
legislation  of  Koran  and  Sunna  which  had  become  part  of  the 
life  of  the  Mahommedan  world.  The  Mamelukes  in  Egypt 
tried  to  make  their  own  government  appear  more  legitimate 
by  nominally  recognizing  a  continuation  of  the  spiritual  dignity 
of  the  caliphate  in  a  surviving  branch  of  the  *AbbiBtd  line  which 
th^  protected,  and  in  933  a.h.  (15 17)  the  Ottoman  Selim,  who 
destroyed  the  Mameluke  power,  constrained  the  *Abbtsid 
Motawakkil  III.,  who  lived  in  Cairo,  to  make  over  to  him  his 
nominal  caliphate.  The  Ottoman  sultans  still  bear  the  title 
of  "  successors  of  the  Prophet,"  and  still  find  it  useful  In  foreign 
relations,  since  there  is  or  may  be  some  advantage  in  the  right 
of  the  caliph  to  nominate  the  chief  cadi  (Mi)  of  Egypt  and  in 
the  fact  that  the  spiritual  head  of  Khiva  calls  himself  only  the 
na^lb  (vicegerent)  of  the  sultan.'  In  India  too  the  sultan  owes 
something  perhaps  to  his  spiritual  title.  But  among  his  own 
subjects  he  is  compelled  to  defer  to  the  uleml  and  has  no  con- 
siderable influence  on  the  composition  of  that  body.  He  nomin- 
ates the  Sheikh  tU-Islum  or  mufti  iq.v.)  of  Constantinople  (grand 
mufti),  who  is  his  representative  in  the  imftmate  and  issues  judg- 
ments in  points  of  faith  and  law  from  which  there  is  no  appeal; 
but  the  nomination  must  fall  on  one  of  the  moUaks,*  who  form 
the  upper  strattmi  of  the  hierarchy  of  ulemft.  And,  though  the 
various  places  of  religious  dignity  are  conferred  by  the  sultan, 
no  one  cm  hold  office  who  has  not  been  exanuned  and  certified 
by  <^der  ulemft,  so  that  the  corporation  is  self-propagating, 
and  palace  intrigues,  though  not  without  influence,  can  never 
break  through  its  iron  bonds.  The  deposition  of  *Abd  uI-AzIz 
is  an  example  of  the  tremendous  power  that  can  be  wielded  by 
the  ulemft  at  the  head  of  their  thousands  of  pupils,'  when  they 
choose  to  stir  up  the  masses;  nor  would  MabmQd  II.  in  1826 
have  ventured  to  enter  on  his  struggle  with  the  janissaries  unless 
he  had  had  the  hierarchy  with  him. 

The  student  who  has  passed  his  examinations  at  Constanti- 
nople or  Cairo  may  take  up  the  purely  religious  bffice  of  imdm 
(president  in  wordiip)  or  khaOb  (preacher)  at  a 
mosque.  These  offices,  however,  are  purely  minis- 
terial, are  not  necessarily  limited  to  students,  and 
give  no  place  In  the  hierarchy  and  no  particular  consideration  or 
social  status.  On  the  other  hand,  ht  may  become  a  judge  or 
cadi.  Every  place  of  any  importance  has  at  least  one  cadi^  who 
b  nominated  by  the  government,*  but  has  no  further  dependence 

*  Till  the  Russians  gained  preponderating  influence  the  khftn  of 
Khiva  also  acknowledged  the  sultan  as  his  suzerain. 

■  MoDah  is  the  Perao-TViridsh  pronunciation  of  the  Aiabfe  wwuld,- 
literally  "  patron,"  a  term  applied  to  beads  of  orders  and  other 
rdigious  dienitaries  of  various  grades. 

>  Called  in  Conauntinople  M/to,  Perwm  sAftftla,  bnmed  up,  aedL, 
with  seal  or  love  to  God. 

4  la  Egypt  bcfoce  the  time  of  Said  Pasha  (1854-18^)  the  local 
Judges  were  appointed  by  the  chief  cadi  of  Cairo,  who  is  sent  from 
Constantinople.  Since  then  they  have  been  nominated  by  the 
Egyptian  goverameat. 


Modern 


on  it,  and  Is  aBBNenble  only  to  a  member  of  the  Ih&Eri  ckis 
ol  the  olemft,  vis.  the  mufti  or  pronounoer  of /oteos.  A  fatwa 
is  a  dedston  aooording  to  Knran  and  Stmna,  but  without  reasons, 
on  an  abstract  case  of  law  which  is  brought  befoee  the  nnifU 
by  appeal  from  the  cadi's  judgment  or  by  reference  from  the 
cadi  himself.  For  example,  a  dispute  between  master  and  slave 
may  be  found  by  the  cadi  to  turn  on  the  general  question, 
"  Has  Zaid,  the  master  x>f  ^Amr,*  the  absolute  right  to  dispose 
of  his  slave's  earnings?'^  When  this  is  put  to  the  mufti,  the 
answer  will  be  simply  "  Yes,"  and  from  this  decision  there  is 
no  appeal,  so  that  the  mufti  is  supreme  judge  In  his  own  district. 
The  grand  mufti  of  Constantinople  is,  as  we  have  seen,  nominated 
by  the  saltan,  but  his  hold  on  the  people  makes  him  quite  an 
independent  power  in  the  state;  In  Cairo  he  is  not  even  nominated 
by  the  government,  but  each  school  of  law  chooses  its  own  sheikh, 
who  Is  also  mufti,  and  the  Qanifite  is  head  mufti  because  his 
school  is  official  in  the  Turkish  Empire. 

All  this  gives  the  judges  great  private  and  poh'tical  influence. 
But  the  former  is  tainted  by  venality,  which,  aggravated  by 
the  scantiness  of  judicial  salaries  or  in  some  cases 
by  the  judge  having  no  salary  at  all,  is  almost 
universal  among  the  administrators  of  justice. 
Their  political  influence,  again,  which  arises  from  the  fusion 
of  private  and  political  law  in  Koran  and  Sunna,.  is  highly 
inconvenient  to  the  state,  and  often  becomes  Intolerable  now 
that  relations  with  Western  states  are  multiplied*  And  even 
in  such  distant  parts  as  Central  Asia  the  law  founded  on  the 
conditions  of  the  Prophet's  lifetime  proves  so  unsuited  to  modem 
life  that  cases  are  often  referred  to  civil  authorities  rather  than 
to  canonical  jurists.  Thus  a  customary  law  i*orf)  has  there 
sprung  up  side  by  side  with  the  official  sacred  law  (sharlTa), 
much  to  the  displeasure  of  the  mollahs.  In  Turkey,  and  above 
all  in  £gypt,  it  has  been  found  necessary  greatly  to  limit  the 
sphere  and  influence  of  the  canonical  jurists'  and  to  introduce 
institutions  nearer  to  Western  legal  usage.  We  do  not  here 
speak  of  the  paper  constitutions  {khait-i-shertf)  and  the  like, 
created  to  impose  upon  Western  diplomatists,  but  of  such  things 
as  consular  and  commercial  courts,  criminal  codes,  and  so  fbrth. 

The  official  hierarchy,  strong  as  it  is,  divides  its  power  with 
the  dervishes.  A  religion  which  subdues  to  itself  a  race  with 
strongly  marked  individuality  is  alwajrs  influenced  in  cultus 
and  dogma  by  the  previous  views  and  tendencies  of  that  race, 
to  which  it  must  in  some  measure  accommodate  itself.  Mahomet 
himself  made  a  concession  to  heathen  traditions  when  he  recog- 
nized the  Ka*ba  and  the  black  stone;  and  the  worship  of  saints, 
which  is  now^read  throughout  Islam  and  supported  by  obviously 
forged  traditions,  is  an  example  of  the  same  thing.  So  too  are 
the  religious  orders  now  found  everywhere  except  in  some  parts 
of  Arabia.  Mystical  tendencies  In  Mahommedanism  arose  mainly 
on  Persian  son  (see  ^t^fisii),  and  Von  Kremer  has  shown  that 
these  Eastern  tendencies  fell  in  with  a  dl^)osition  to  asceticism 
and  flight  from  the  world  which  had  arisen  among  the  Arabs 
before  Islam  ifnder  Christian  influence.*  Inter- 
course with  India  had  given  Persian  mysticism 
the  form  of  Buddhistic  monkery,  while  the  Arabs 
imitated  the  Christian  anchorites;  thus  the  two  movements 
had  an  inner  kinship  and  an  outer  form  so  nearly  identical  that 
they  naturally  coalesced,  and  that  even  the  earb'est  organiza- 
tions of  orders  of  dervishes,  whether  In  the  East  or  the  West, 
appeared  to  Mahommedan  judgment  to  be  of  one  type.  Thus, 
though  the  luime  of  ^Aft  (see  ^OtIism)  is  first  applied  to  Aba 
HSshim,  who  died  in  Syria  In  x  50  a.b.  (767),  we  find  it  transferred 
without  question  to  the  mystical  brotherhood  which  appears 
in  Khorftsftn  under  Aba  Sa*Td  about  300  a.h.  (815/816).  Yet 
these  two  schools  of  §afo  were  never  quite  similar;  on  Sunnite 
soil  ^Oftism  could  not  openly  impugn  orthodox  views,  while 
in  Persia  it  was  saturated  with  Shf  ite  heresy  and  the  pantheism 
of  the  extreme  devotees  of  *AII.  Thus  there  have  always  been 
two  kinds  of  ^Qlls,  and,  though  the  course  of  hiistory  and  the 
wandering  habits  which  various  orders  borrowed  from  Buddhism 

*  Zaid  and  *Amr  are  the  Caius  and  Sempronius  of  Aiabiaa  la« 

*  (7^.  (i^  p^  $3  seq. 
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Ikvc  tatded  la  bri>t  (ton  cIdkt  to  one  laDdn,  «t 

that  of  the  thiny-ili  chid  onlfii  thne  cUim  mn  origic 

culipb  AbAbcki.  wboDi  the  Sunnita  hoDour,  ud  Ihi 

'All,  Che  idnl  of  the  ShTiiu.'    MyiUc  ibxnptioa  b 

of  God^  with  tn  incTCULDg  teadfocy  to  pajitbcbid  41 

prutica,  ue  Ihe  main  scope  of  ill  ^UTlisin,  wbkh  ii  1 

ftirUy  coohned  to  mcmben  of  ocdeni  indeed  the  teat 

of  contemplBtioD  of  the  love  oE  God  <jid  contempt  of 

i>  sonwlimcs  viewed  u  Bpccially  meriloiiota.   Andwi 

the  oord  fHfl  hai  come  to  denoie  tU  who  have  thii  rdi(iaiii 

diRcIioo,  whlJe  thoie  *llo  foUaw  the  tpecial  ndea  of  to  ordei 

kie  known  as  dovidia  (beggin.  Id  Arabic  /nforl.  ■ing./nfi' 

— lUunea  originiUy  deaignatiog  only   the  ■r**>fiHir<iii   oidera). 

In  Fenia  at  Ibe  pnwat  day  a  ^OE  'a  much  the  lame  ai  a  free- 
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g  sunsnine  01  a  tropical  noon 
no  shadow,  but  just  identifies 
D  ihiougb  tbe  thin  cloud  of 


10  the  pale  luminouly  Ibai  throv 
Ihe  position  and  shape  of  the 
uoilhero  skies. 

Tie  CampMl-SloiaSunskine  R«ordrr.—U  the  Btilkh  Isfcs 
the  sun  is  allowed  to  be  its  own  timekeeper  and  the  scorch  of  a 
Bpocially  prepared  card  used  as  the  criterion  for  briEbl  sunshine. 
The  practice  arose  out  of  ihc  use  of  the  sunshine  recorder  whicb 
depends  upon  the  scorching  effect  of  a  glass  sphere  in  tbe  sun's 
rays.  The  original  form  of  the  inslrumenl  was  suggested  by 
J.  F.  Campbell  of  Islay  in  1S57.  He  used  a  glass  sphere  wiihin 
a  hemisphFiical  bowl  of  wood.  The  scorching  of  Ihc  wood  along 
successive  lines  of  the  bowl  as  the  sun  alters  its  declinalioo  liom 
a  rugged  monunient  of  the  dur; 


le  during  the  b^ 


numerical  measurement.  The  design  of  a  metal 
frame  Co  carry  movable  cards  and  thus  give  a  decipherable 
record  of  each  day's  sunshine  is  due  lo  Sir  C.  C.  Stokes.  The 
eicuriions  of  Che  sun  to  the  north  and  south  of  the  equator  are 
limited  by  the  crapical  circles,  and  the  solai  record  on  the  hcmi- 
spbeiical  bowl  will  be  confined  within  a  belt  Si  a;'  north  and 
south  of  the  plane  through  the  centre  parallel  to  the  equator 
or  perpendiculai  to  Che  polar  aiis.  Thus  a  belc  46°  54'  in  angular 
width  wilt  he  suitable  for  a  sunshine  recorder  for  any  pari  of 
Che  world.  WhaCcver  place  be  chosen  for  Che  observation  the 
unt  belt  will  do  if  it  is  set  up  perpendicular  lo  the  eaith's 
polar  aids.  But  there  can  he  no  record  if  tbe  sun  is  below  tbe 
horizon:  hence  any  part  of  the  belt  projecting  above  the  hoiizou 
is  not  only  useless  for  recording  buC  it  liable  to  ibadow  a  part 
of  the  belt  where  there  might  be  a  record.  Hence  lo  meet  Che 
requirements  of  a  parCicular  locality  the  belt  ai  sec  up  rOund  the 
polar  itis  should  he  cuC  in  two  by  a  hociiontal  plane  tbrough 
idthehalf       ■    ■■        ■ ■  -■ 


makes  I 


mpkCe  belc  is  cue  byaboiiHii 

ig  ol  the  b^It  may,  of  course,  vary  1 
UC  along  Che  polar  ass  which  givi 

he  equaCor,  and  the  cuC  perpendicular  Co  Ibe 
<  Thex  claims  to  eaily  origin  arc  mete  lablct,  II 
)woi«  ordtr  10  spring  from  Oweia.  one  ol  the  oil 

■  Fee  the  deivith  orders  see  Daavoo. 


0  what  is  lef^ 
il  plane  through 


divids  the  belt  htotB 

sunshine  at  the  poles.  Clearly,  when  tb 
complete  Tings  are  formed,  a  continuous  record  of  sunshine 
throughout  ibc  twenty-four  hours  nuy  be  ejipected,  so  Chnc  Ear 
the  polar  circles  the  cut  will  mn  diagoDsUy  between  opfnsitc 
points  of  Che  eLlrevie  circles  of  the  sun's  records.  As  eaamplt^ 
of  the  culling  of  Ihe  belt  for  different  latitudes  we  may  put  sido 
by  ade  the  recorder  as  used  in  temperate  laiiiudei  (hg.  i]  and 


K  Recotder,  to  carry  S4'faoDr  reDOed. 


FiO. 


to  cany  ii-hour  record. 


on  either  side  of  thai  latitude  if  Che  cards  are  noC  trimmed  loo 
daacly  to  (be  cvulog  of  tbe  bell.  Tbe  belt  must  always  be 
adjusted  round  the  parallel  to  the  polar  aiis.  If  the  cut  of  Ibe 
belt  is  too  oblique  for  the  latitude  of  the  place  where  H  <>  eiposed, 
andChecaidaaKcucsCrictly  CO  Ihe  bell,  the  northern  side  of  the 
cut  will  be  below  tbe  horiwn  aud  tbe  )auch*m  side  above  il. 
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t  Deu  nnrfK  «  HmsM  In  Ik  winter' 

■leMiveit,  The  pirtTWjfecUnj  sbove 
iU  pinly  (hadow  Ibe  globe,  an^  [alnc ' 
:  u  most  only  hall  the  glob*  oa  b« 
le  Ion  due  to  thii  oiUM  is  uqinipOTum. 
imptcte  bclL  to  Vfe  luccosively  UmCcwdE 


B<  (bipe  loi  different  timei  of  Ihe  jreir.  Hie  ^uioocllil  < 
u  ■  ponEon  of  a  cyllDder  toODd  [he  polai  aidi  for  bptiog 
card  and  the  irinUr  (jud  ei -'  ' 
k  vertical  angle  ol  i6°  viLh 


to  dK  tqeiaocttal  card.    The  lectlon  ol  the  a'^mtiDE 
Of  a  ]4>iiF  throufrti  the  polar  xnt  it  to  be  at  la  tr.  x 
Silurt.—T>iB  nuierUl  [ar  Ike  ^jbrre  muB  b?  '^amia" 


'colsurlaK 
:  ?tbc  ipTie 


'i^i^y  ^" 


X  pa/aHcl  ttyi  aliould 
oned  tliat 


Mmmrrmtiti  of  Ike  SmtJuai  Jfam/.— It  vai  m 
the  Campbelt-Siakes  recordei  involna  a  convenik 
of  sunihine.  TIie  recorded  day  at  luiahlne  u  leu  dan. the 
actnal  Use^iuing  nbich  the  ids  ii  abora  Ibc  horiion  by  about 
twenty  minulei  at  sunrise  and  luniet  on  account  of  iha  want 
ol  bufufng  power  of  a  very  low  sua.  Somo  further  convention 
b  OBCestuy  in  oulel  to  obtain  *  tabuUtioa  of  the  leeorda  which 
will  leive  ss  the  bisii  ol  a  compaibon  ol  nauHs  (or  climalo- 
Ingici]  puipoKi.  The  t^t  which  a  Koiched  on  the  card  by  the 
lunij  not  quite  limited  to  the  image  of  thaiun,  and*  few  seconds 
ol  really  tlrong  nnshine  vUl  produce  a  circiiLit  burn  which  is 
hudly  diitioguishable  In  size  fivin  that  of  a  minute's  record. 
(SeefiE.4.)  ConKqumtly  with  intermittent  sunshine  eiaggeta- 
tlon  of  the  iciuil  (hiralion  of  hutning  Is  very  probable.  Strictly 
apeaking  tuuuiemenn  ought  to  be  between  the  diameters  ol 
the  circular  ends  of  the  buint,  hut  the  practice  o£  mTaniiiwg 
""  '■"" '"""'  '""  be  distinctly  tefogniied  as. scorched  has 
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iDitttaa  Iv  >  ijock  InBiwl  of  allDviu  I  Bduivtly  lo^'tid  iodMd  tlw  poaMe  dundn 

,    In  tha  HvvIb  HnuklafMcwdan  d  I  uy  lutigii  U  ■  lood  cbmcuriMK  which  it  i>  dainfale  id  know. 

•t^M.1  BH  </rpBiiii.j>  ■  J  ConiCfiiiFiitly  u  «virknct  of  the  prcjIiArily  of 

°  '  *  *  '    --' •---■■-■- -^"- '"-""iion,  "omh. 

ibAIiw  u  u 
Iky  loi  ib> 

led  ^ply  u 


unual  Hmoury  of  the  Monlhly  "  Weather 
Repcirt"  190S  {Brilisi  UOiviti^  VarBtvt. 
pt.  v.).    Corretpondfiiff  mapi  embodying  dim 


recorded.  An  innniment  wjikh  trivei  »  contflpDndiiur 
dncribRl  by  W.  H.^inH  {Quim.  Jimni.  Rty.  IIH.  Sue.  i 
Theiedefininqhine'by  the  effect  neccvArrtDpnduH  or 


IM  aenmiiDa  once  aoceptcd  there  !■ 
ltd.  TheCaUenduwaeUMneonkr' 
nee  of  tempcnlure  of  two  wire*,  one 
ind  it  Li  therefon  m  cofitlnuom  record 
and  (RieKiial  ndlitioii.    It  b  mtly 

-_  -__ —  _..T-_i>_  '-- meteorelorical 


htcnntatiL — 

«r cliniitalD)pra]  puipoaaiili  isccid  «udy,  wkich  hue 
Itleinpted.  In  a  mnewhu  alndv  nay  Momuioii  udui  me 
dioMlon  and  inMnsty  ti  tamUiie  whii «  ilHrndnee  of  detail  can 
be  obtained  (ron  Ibe  record  upon  photognpUc  piper  IiuiiB*  under 
•n  apotiin  in  ■  drum  vUch  levolve*  mih  the  eun.  uln  tlieLuder 
acwkr,  but  tbe  uudy  of  ueh  detail!  hai  <    '  *       "^       - 


,.  Je  Btillih 

more  nidely  enesded  In  the  Britiifa  Iilei 
-  -  '-  -  u  the  public  ait  concemed.  the  . 

, » niHit*  but  it  i»  lingTila'  »•»»■  ""  " 

prwnt  a  knowtedfe  of  the  total  aoiounl  of  aun ahia 


onnodon  with  live 


Important  meteorologica]  etencnt* 

prwnt  a  knowtedfe  of  the  total  aoi^— ^ 

tbe  day,  the  weeki  the  nwnth  or  the  year  ia . 

lequired-     Except  for  the  obacrvatoriefl  in -,  . 

iHteofolofical  ollice  and  a  few  otherv  the  dinribulion  of  lunshine 
during  thedayii  not  talien  out,  K  that  veaienilliomedlili 
atlBcldnR  llbe  pTublmH  prnented  by  the  fiiKrdeiaili  of  aola 
Fif,  6  ^OWB  the  avna^  durtiion  of  bridht  auniliine  fori 
of  the  day  for  each  month  at  Valencia.  The  expectation  of 
liffeatertat  I  p-auand;  -..-■- 


T  vhat  the  daily  luiuhine 


Fiuitlt  Purntiw  tf  Brl'lJl 


n  iIlt  LaliiKJi  if  llu  BniitJt  Jilti, 


but  ideal  etpovures 
be  obialned.  ,  In  ni> 
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*  BriL  liuK.  Kifiri  (ign],  p.  44. 


SUNSHHSTE 


109 


tl»rf«qiMney  df  ctoadMd  tlwcomeqtwnt  t6Mfltdumtion  «( MnililM 
vouid  mcxvase  for  corremondms  latitudes  fmm  the  tropical  anti- 
c^oae  soathwud,  but  oeyoad  the  region  of  nunimum  pressure 
at  the  winter  quarters  of  tne  "  Discovery  "  in  latitude  77*  51'  S., 
longitude  166"  45'  E..  the  amount  of  bright  sunshine  recorded  during 
the  two  yeare  looa  and  190^  was  remarkably  laige.  The  total  for 
1903  equalled  that  for  Sally,  and  in  December  of  that  year  an 
average  of  16  hours  per  day  was  registered. 


/joAe/k  arr«*MM/«r 
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MO 


May  1909. 


June  1909. 

Fia  &— Suaahtne  in  the  British  Ides  in  May  tad 
June  1909. 

Smakine  ResidUfor  Other  Parts  ef  the  World.— Mzp»  showing  the 
avcrase  annual  distribution  of  sunshine  over  Europe  and  North 
America  are  given  in  Bartholomew's  Physical  Alias,  vol.  iiu  Atlas 
«f  iieteoroloiy.  Over  Europe  the  largest  totals,  over  3790  hours 
per  annum,  are  shown  over  central  Spain.  In  North  America, 
values  exceed  3250  hours  per  annum  in  the  New  Mexico  r^on. 
For  other  parts  01  the  wond  the  information  available  is  not  suffi- 
ciently extennve  for  the  construction  of  charts. 

Effect  upon  Sunshine  Records  of  the  Smohe  of  Great  Cities. — Much 
discussion  has  taken  place  from  time  to  time  as  to  whether  the 
dimate  of  9.  locality  can  be  altered  by  artificial  means.  Questions 
have  been  raised  as  to  the  effect  of  forests  upon  rainfall,  as  to  the 
indirect  effect  of  irri^tion  or  the  converse  process,  the  oblitera- 
tion of  natural  irrigation  by  blown  sand,  and  as  to  th«  posability 
of  producing,  arresting  or.  modifying  rainfall  by  the  dischafge  of 
explostvea. 
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The  one  question  of  the  Und  to  which  the  sonslune  recorder 
gives  an  absolutdy  incontrovertible  answer  is  as  to  .the  effect  of  the 
smoke  of  great  cities  in  diminishing  the  sunshine  in  the  immediate 


FkG.  9. — Average  Duration  of  bright  Sunshine  in  the  British 

Isles  for  each  week. 

neighbourhood.    This  may  be  illustrated  by  the  figt^nes  for  sunshine 
during  the  winter  months  off  Bunhill  Row,  E.C.,  in  the  middle  of 
London,  Westminster,  Kew  and  Cambridge. 
iioHlhly  Average  DnraHen  of  Bright  Smuhhu  deriaed  from  Oftstrso* 
lions  extending  aeer  TweiUy  Years. 


Station. 

November. 

December. 

January. 

February. 

Bunhin  Row     .     . 
Westminster     .     . 
ivew      «... 
Cambridge .     . 

23>8 

a7-7 
50*8 
61 -d 

7-5 

38-1 

40-6 

i4-t 
18-4 
40-3 
489 

30*6 
32-8 
54-6 
73-3 

This  is  not  a  question  which  comes  out  merdy  by  taking  averages. 
The  answer  can  be  seen  directly  by  comparing  the  daily  cards  (see 
fig.  10,  Sunshine  Cards  for  Cambridge,  Westminster  and  Bunhill 
Kow  for  December  IQ04).  Thus  it  appears  that  the  direct  effect  of 
the  local  contaminatioa  of  the  London  atmosphere  resulu  in  the 
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le  United  Sut«,  nolsbly  at  Middleloon,  Delaware  county, 
isylvanii.  and  at  Stalcsville  in  North  Cirolina.    The  felipir 

in  orthoctiie  (7.1.): 
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nnsylvanis,  and  U  Amelia  Coun  House,  Amelia  couniy, 
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tliere  are  certain  condilloiu  wliich  greatly  predispoae  to  it  iatbe 
CISC  of  individuals.  Causes  calculated  to  depm  the  hatih, 
such  as  pievious  disease,  particularly  aUtctions  af  the  nervou) 
system — aniiety,  wony  or  oveiweik,  irregutarities  in  food,  and 
in  a  maijLed  degree  inlempeiance— have  a  powerful  ptediiposnt 
influence,  while  personal  undeanliness,  which  pnventl  among 
other  things  the  healthy  action  of  the  alun,  (he  wearing  of  tight 
garments,  which  impede  the  f unctJons  ilike  of  heart  and  luogs, 
and  living  in  overcrowded  and  insanitary  dwelling)  have  an 
equally  hurtful  tendency. 

WhUe  attacks  of  sunstroke  are  frequently  precipitated  by 
eTpoaure,  espedaily  during  fatigue,  to  the  direct  rays  of  the  sun, 
tn  a  large  number  of  instances  they  come  on  luder  other  drcum- 

ia  hot  climates  wbep  there  is  overcrowding  or  bad  ventilation 
in  their  ba rucks,  and  sometime)  several  will  be  attacked  in 
the  course  of  1  single  night.  Tbe  aamc  remark  applies  to  nmilar 
conditions  ektsling  on  shipboard.  Further,  persona  whose 
DccupalioD  exposes  Ibem  to  eacesatve  beat,  auch  as  stokers, 
laundry  workers,  &c.,  are  apt  lo  suffer,  particularly  in  hot  seasons. 
In  the  tmpics  Europeans,  especially  thoae  who  have  recently 
arrived,  are  mote  readily  aSected  than  utive*.    But  natives 
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rrtdliwisl,— Means  should  be  adoned  to  prevent  attacks  In  the 
catf  of  those  who  must  necessarily  be  eipoeed  to  the  nin.  These 
coniisi  In  the  wearing  of  loose  dothing,  with  the  ejtcepeicni  of  the 
head-dress,  which  ouKht  to  be  worn  dose  to  the  head,  in  due  attention 
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tendency  to  dttth  from  heart  fftflure,  rett  in  tKe  recumbent  poahion, 
tlie  use  of  difTuaible  stimulants,  such  «s  ftmmonU  or  ether,  &c.. 
together  with  friction  or  warmth  applied  to  the  extremities,  are  the 
to  be  adopted.    Where.-  on  the  other  hand,  the  symptoms 


are  those  oi  apoplexy  or  of  hyperpyrexia,  by  far  the  most  successful 
Tcsults  ate  obtained  by  the  use  of  cold  (the  cold  affusion,  rubbing 
tne  nKfiaoe  with  ice,  enemata  of  ice-cold  water).  The  effect  b  a 
marfced  lowering  of  the  temperature,  while  at  the  same  time  a 
stimulus  is  eivcn  to  the  respiratory  function.  Mustard  or  turpentine 
applied  to  the  nape  of  the  neck  or  chest  is  a  useful  adjuvant.  Should 
the  temperature  be  lowered  in  this  way  but  unconsciousness  still 
pentst,  removal  of  the  hair  and  blistering  the  scalp  are  recommended. 
The  subsequent  treatment  will  depend  upon  the  nature  of  the  result- 
ing symptoms,  but  change  to  a  cool  climate  ia  often  followed  by 
marked  benefit. 

SOPBRANKIfAnOlf  (formed  on  the  basis  of  "annual." 
"  annuity,"  from  the  Late  Lat.  superannalus,  one  that  has  lived 
beyond  the  year,  super,  above,  and  annus,  year,  Fr.  suranner, 
to  grow  very  old),  properly  a  dis^alification  or  relief  from  office 
or  service  on  account  of  old  age,  infirmity,  or  of  passing  the  h'mit 
of  age  fixed  for  service,  hence  the  pension  or  allowance  granted 
in  naptcx  of  service  at  the  expiry  of  the  term  or  the  retirement 
(see  Pension).  Educationally  the  term  is  specifically  used 
of  the  removal  of  a  backward  pupil,  who  would  otherwise  remain 
In  a  class  or  form  below  that  which  his' age  demands. 

SUPERCAROO,  a  term  In  maritime  law  (adapted  from  the 
Span,  sobrecargo,  one  over  or  in  charge  of  a  cargo)  for  a  person 
employed  on  board  a  vessel  by  the  owners  of  the  cargo  to  manage 
their  trade,  sell  the  merchandise  at  the  ports  to  which  the  vessel 
IS  sailing,  and  buy  and  receive  goods  for  shipment  homewards. 
He  has  control  of  the  cargo  unless  expressly  or  impliedly  limited 
by  his  contract  or  agreement.  He  differs  from  a  factor,  who  has 
a  fixed  place  of  residence  at  a  port  or  trading  place,  by  sailing 
from  port  to  port  with  the  vessel  to  which  he  is  attached. 

SUPBRBftOGATIOIf  (Late  Lat.  supererogalio,  payment 
beyond  what  is  due  or  asked,  from  super,  beyond,  erogare,  to 
pay  out,  expend,  ex,  out,  rogare,  to  ask),  the  performance  of  more 
than  is  asked  for,  the  action  of  doing  more  than  duty  requires. 
In  the  theology  of  the  Roman  Church,  **  works  of  supereroga- 
tion "  are  those  which  are  performed  beyond  what  is  required 
by  God,  thus  forming  a  reserve  store  of  works  of  merit  which 
can  be  drawn  upon  for  the  dispensation  of  those  whose  works 
fall  shon  of  the  standard  requited. 

SUPBRINTBHDENT,  a  term  which,  apart  from  its  general 
use  for  an  official  in  charge,  has  a  distinct  religious  connotation, 
being  applied,  e.g.  to  the  head  of  a  Sunday  school  and  to  the 
chief  minister  in  a  Methodist  circuit.  In  its  most  important 
historical  sense  it  refers  to  certain  ecclesiastical  officers  of 
reformed  churches  of  the  Lutheran  model. 

At  the  Reformation  the  question  of  the  ordering  and  con- 
stitution of  the  churches  was  urgent.  The  greatest  confusion 
prevailed:  the  priests  were  often  dissolute,  the  people  were 
ignorant,  and  meanwhile  nobles  were  seizing  the  Church  lands. 
Luther  and  Melanchthon  would  have  preferred  to  retain  the  <Ad 
episcopal  control,  and  to  have  charged  the  bishops  with  the 
duty  of  making  the  necessary  alterations  in  the  ecclesiastical 
amstitutlon.  For,  while  they  taught  that  in  spiritual  powers 
an  ministers  were  equal,  they  recognized  the  propriety  of  allowing 
administrative  distinctions.  But  the  bishops  were,  unwilling 
to  come  to  any  terms  with  the  Reformers,  and  it  became  necessary 
to  appoint  officers  of  some  new  kind.  The  name  of  super- 
intendent was  then  given  to  a  class  of  men  who  discharged 
many  of  the  functions  of  the  older  bishops,  while  bearing  a 
character  which  in  several  re^>ects  was  new.  Only  in  Denmark 
was  the  name  of  bishops  reserved  for  the  new  officers  after  the 
Lutheran  model  had  been  adopted  and  the  older  bishops  had 
been  dq>osed  and  imprisoned.  It  is  still  used  there,  though 
no  daim  is  made  that  it  is  the  sign  of  formal  apostoUcal  succcs- 
rion.  In  Scotland  the  First  Book  of  Disciplisu  provided  not 
only  for  ministers,  teachers,  elders  and  deacons,  but  also  for 
superintendents  and  readers.  The  superintendents  (who  were 
appointed  because  of  the  scarcity  of  Protestant  pastors)  took 
charge  of  di^rkts  conesponding  in  some  degree  with  the 
cpisiropal  dioceses,  and  made  annual  reports  to  the  general 


assembly  of  the  ecclesiastical   and   religious  state '  of  their 
provinces,  in  the  churches  of  which  they  also  preached. 

The  distinctive  character  borne  by  the  new  officers  was 
determined  by  the  cardinal  principles  which  Luther  had  laid 
down  in  his  work  regarding  the  retig^ous  functions  of  the  state. 
He  conceived  of  the  secular  government  as  an  ordinance  of  God, 
and  as  being  set  to  direct  and  control  the  external  fortunes 
of  the  Church.  He  hoped  that  righteous  magistrates  would 
at  all  times  form  a  sound  court  of  appeal,  in  times  of  ecclesiastical 
disorder,  and  that  they  would  guard  the  interests  of  truth  and 
Justice  more  secm-ely  than  had  been  done  under  papal  jurisdic- 
tion. The  superintendents  who  now  had  to  undertake  large 
administrative  responsibilities  in  the  Church  were  therefore  to 
be  appointed  by  the  dvfl  power  and  to  be  answerable  to  it. 
They  were  to  stand  as  intermediaries  between  (he  prince  or 
ma^rates  on  the  one  hand,  and  the  ministen  in  their  dtftricts 
on  the  other. 

In  his  eariier  writings  Luther  had  laid  his  main  emphaas 
on  the  spiritual  priesthood  of  all  believers.  Every  sincere 
Christian  was  declared  free,  not  only  to  preach,  but  also  to 
administer  the  sacraments  and  to  rebuke  evil  livers.  The 
differences  in  office  and  function  between  the  members  implied 
no  difference  in  rank,  for  the  members  of  Christ's  Church  were 
all  members  of  His  body,  and  Luther  believed  that  they  would 
all  be  ruled  Into  true  order  and  charity  by  the  Head.  But  he 
was  shaken  by  the  Peasants'  War,  and  his  faith  in  the  virtues 
of  the  average  man  never  recovered  itself.  The  result  was 
seen  in  his  later  writings,  where  he  expresses  his  conviction  that 
men  need  to  be  directed  and  restrained  from  without,  and  he 
looks  to  the  state  to  undertake"  this  duty.  In  the  last  resort 
the  civil  magistrates  must  take  control  of  the  Church.  His 
vindication  for  thus  subordinating  the  ecclesiastical  to  the'dvil 
lay  in  his  assumption  that  the  rulers  of  a  Christian  land  would 
themselves  be  Christian,  and  that  it  was  the  Christian  duty  of 
the  Church  to  render  obedience  to  those  who  had  been  ordained 
of  God  to  bear  rule.  He,  and  the  rest  of  the  Reformers,  were 
as  firm  bdievers  in  a  visible  Catholic  Church  as  were  any  of 
those  of  whom  he  speaks  as  "  the  adherents  of  the  old  religion," 
and  Luther,  always  conservative  in  feeling,  dung  to  an  alliance 
with  the  state  and  denied  that  the  repudiation  by  the  Reformers 
of  papal  authority  had  severed  them  from  the  visible  Church. 

The  character  of  the  office  and  duties  of  the  superintendent 
were  not  everywhere  the  same.  Luther  shrank  from  imposing 
any  stereotyped  forms  and  asked  that  the  special  drcumstances 
of  each  separate  district  should  be  consulted.  He  hoped  that 
as  few  changes  as  possible  would  be  made,  and  trusted  that 
the  reformed  doctrines  would  spread  peacefully  throughout 
the  country.  After  the  Diet  of  Speyer  (1526)  the  civil  authori- 
ties were  invited  to  reorganize  the  Church  in  their  respective 
dominions  as  they  thought  best.  Thb  was  not  felt  to  present 
any  great  difficulties  in  the  free  towns,  for  institutions  of  self- 
rule  had  there  grown  strong  and  schemes  of  ecclesiastical 
readjustment  were  speedily  drawn  up.  Richter  and  Sehling^ 
have  published  a  number  of  these  ordinances,  and  they  show  that 
as  a  rule  one  of  the  dty  clergy  was  appointed  superintendent 
by  the  city  fathers  and  set  in  a  position  of  administrative 
authority  over  all  the  churches  within  thdr  jurisdiction.  They 
were  answerable  to  those  fathers  for  their  good  order.  Greater 
difficulties  presented  themselves  in  the  territories  of  the  German 
princes,  and  in  the  case  of  Saxony  Luther  proposed  to  the  elector 
that  his  first  step  should  be  to  send  out  a  commission  of  visitation 
which  should  report  on  the  moral  and  spiritual  condition  of 
his  principality,  district  by  district.  His  proposal  was  carried 
out,  and  Luther  himself  became  one  of  the  visitors  (i  537-1 528). 
He  found  the  people  in  a  state  of  such  religious  indifference  and 
ignorance,  and  the  deigy  living  often  in  such  grossness,  that 
his  faith  ifa  their  fitness  to  govern  themselves  ecclesiastically 
sank  even  lower  than  before,  and  he  resisted  all  schemes  for 
self-government  such  as  had  been  proposed  by  Francis  Lambert. 
The  church  organization  which  he  devised  for  Saxony  provided 

'  In  their  works  on  Die  evangeliscken  Kirchenordnung  des  lOten 
Jakrhunderts  (Weimar,  1846;  and  Lcspcig.  1902-1904) 
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no  place  lor  democntic  or  repreaentative  dements:  the  gnap 
of  the  state  must  al  all  times  be  felt.  The  superintendent  must 
speak  at  all  times  as  a  minister  of  the  state,  and  the  state  must 
be  represented  in  the  synod  to  which  he  makes  his  first  report, 
for  upon  the  synod  there  must  sit  not  only  the  pastors  but  also 
a  delegate  from  evefy  parish.  If  any  appeal  should  be  made 
from  the  decisions  of  the  synod  it  must  be  heard  in  the  court 
of  the  electoral  prince,  for  he,  as  supreme  civil  ruler,  possessed 
the  jus  episcopaU,  the  right  of  oversif^t  of  the  churches.  Luther 
proposed  that  he  should  exercise  this  right  by  appointing  a 
oonsistorial  court  composed  in  part  of  theologians  and  in  part 
of  canon  lawyers,  and  it  was  thus  that  in  1542  the  Wittenberg 
ecclesiastical  consistory  was  formed.  Other  principalities 
adopted  the  model,  so  that  the  institution  became  common 
throughout  the  Lutheran  churches. 

In  this  scheme  the  superintendent  (or  superattendant)  was  charged 
with  such  part  of  the  duty  of  the  older  bishops  as  had  been  purely 
administrative.  He  must  concern  himself  with  the  discharge  of 
their  duties  by  the  pastors  of  the  churches,  as  well  as  with  their 
character  and  demeanour.  Hq  must  supervise  their  conduct  of 
public  worship,  as  well  as  give  them  licence  to  preach.  He  must 
take  cognizance  of  their  ministry  to  the  indigent  in  their  parishes, 
and  of  their  management  of  the  schools.  He  must  further  direct 
the  studies  of  candidates  for  the  pastoral  office.  He  was  answerable 
to  the  civil  authorities  to  report  all  evil-living  and  false  teaching, 
and  those  authorities  had  final  power  in  the  matters  referred  to  them. 
If  those  matters,  however,  presented  technical  difficulties,  they 
could  be  referred  to  the  consistorial  courts. 

The  euiiest  occasion  of  the  appointment  of  such  a  superintendent 
would  seem  to  be  found  in  the  decisions  of  Prince  John  of  Saxony 
about  1527.  He  assigns  the  duties  of  the  office,  and  summons  the 
newijr  appointed  officer  to  give  diligent  heed  to  the  OMiduct  and 
tesching  of  the  pastors  under  him,  laithfully  to  warn  them  of  all 
errors,  and.  In  case  they  prove  obstinate,  to  report  them  to  the 
electoral  court.  He  must  further  give  close  attention  to  the  due 
observance  of  the  marriage  laws,  for  in  this  matter  the  previously 
appointed  visitors  to  the  prindpaUty  had  reported  grave  laxity. 
Tne  title  of  this  office  was  not  new,  but  was  taken  over  from  the 
later  Scholastics,  who  had  employed  it  as  a  suitable  translation  of  the 
word  irlnunm,  but  Prince  John  made  it  clear  that  his  superinten* 
dents  were  not  to  be  bishops  in  the  old  sense  of  the  term,  r  or  every 
pastor  was  declared  in  the  reformed  doctrine  to  be  truly  a  bishop 
and  to  have  the  niritual  funaions  and  authority  of  a  bishop:  but 
the  older  bishops  nad  also  claimed  a  large  number  of  administrative 
powers,  and  these  for  the  future  must  be  retained  in  the  hands  of 
the  secular  power,  which  would  express  itself  in  the  first  instance 
through  the  state-appointed  superintendent.  In  the  few  cases 
in  which  the  old  bishoprics  were  retained  in  Lutheran  communities 
their  tenants  held  office  directly  from  the  state. 

Some  of  the  smaller  principalities  appointed  but  a  single  super- 
intendent for  their  territory,  who,  instead  of  being  answerable  to  a 
consistory,  sat  as  spiritual  member  on  the  territorial  council,  whilst 
in  towns  the  superintendent  was  summoned  to  the  town  council 
whenever  Church  matters  arose  for  discussion.  In  larger  states 
there  were  various  classes  of  superintendents  with  their  respective 
duties  severally  assigned. 

In  modem  times  the  functions  of  the  superintendent  have  been 
somewhat  confused  in  consequence  of  the  introduction  into  Lutheran 
Church  thecffy  of  inconsistent  elements  of  Presbyterian  and  synodal 

^ec  T.  M.  Lindsay.  History  of  the  Reformation  (1906),  i.  400-A16: 
and  the  articles  "  Kirchenordnung "  and  "  Superintendent "  in 
Heraog-Hauck's  RtaiencyUopdiie  fur  proUUanUsths  Thealono  9tnd 
Kircke.  (E.Ar.*) 

SUPERIOR,  the  most  north«wcsterly  of  the  Great  Lakes  of 
North  America,  and  the  largest  body  of  fresh  water  in  the  world, 
lying  between  46*"  30'  and  48''  N.,  and  V  30'  and  ga"*  W.  It 
is  bounded  E.  and  N.  by  the  province  of  Ontario,  W.  by  the 
state  of  Minnesota,  and  S.  by  Wisconsin  and  Michigan.  It 
has  deep,  extremely  cold,  clear  water,  and  high  and  rocky 
shores  along  a  large  portion  of  its  coast.  Its  general  form  is 
that  of  a  wide  crescent  convex  towards  the  north,  but  its  shores 
are  more  irregular  in  outline  than  those  of  the  other  lakes. 
Following  the  curves  of  its  axis  from  west  to  east  the  lake  is 
about  383  m.  long,  and  its  greatest  breadth  is  160  m.  Its 
maximum  recorded  depth  is  1008  ft.,  and  its  height  above 
mean  sea  level  b  603  ft.,  or  about  at  ft.  above  that  of  lakes 
Michigan  and  Huron,  to  which  it  is  joined  at  its  eastern  ex- 
tremity through  the  river  St  Mary.  The  lake  receives  the  waters 
of  300  rivers,  and  drains  a  territory  of  48,600  sq.  m.,  the  total 
area  of  its  basin  being  80,400  sq.  m.    The  largest  river  which 


empties  into  it  is  the'St  Louis,  ftt  its  western  end.  Hie  pib- 
cipal  rivers  on  the  north  shore  are  the  Pigeon,  which  forms 
the  international  boundary  line,  the  Kaministikwia,  the  Nipigon, 
which  drains  the  lake  of  the  same  name  and  together  with  the 
lake  is  about  300  m.  long,  the  Pic,  the  White  and  the  Michi- 
picoten.  No  large  rivers  empty  into  Lake  Superior  from  the 
south.  Tliere  are  not  many  islands  in  the  lake,  the  largest 
being  Isle  Royal,  44  m.long;  Michipicoten  Island  in  the  eastern 
part;  St  Ignace,  in  the  northern  part,  o£E  the  mouth  of  the 
Nipigon  River;  Grand  IsUnd  between  Pictured  Rocks  and 
Marquette;  Manitou  Island,  east  of  Keweenaw  Point,  and  the 
Apostle  Group,  to  the  north  of  Chequamegon  Bay. 

The  boundary  between  the  United  States  and  Canada  runs 
up  the  middle  of  the  outlet  of  the  lake  and  follows  a  median 
line  approximately  to  about  mid -lake;  thence  it  sweeps  north- 
westward, so  as  to  include  Isle  Royal  within  the  territory  of 
the  United  States,  and  continues  near  the  north  shore,  to  the 
mouth  of  Pigeon  River,  which  it  follows  westward,  leaving  the 
whole  west  end  of  the  lake  in  United  States  territoiy. 

Lake  Superior  lies  in  a  deep  rift  in  rocks  principally  of 
Archean  and  Cambrian  age,  of  the  Laurentian,  Huronian  and 
Keweenaw  formations,  rich  in  minerals  that  have  been  ex- 
tensively worked.  The  lake  is,  as  it  were,  surrounded  by  iron, 
which  is  the  probable  cause  of  veiy  strong  magnetic  fields  of 
inlluenoe.  Native  silver  as  well  as  silver  ores  exist  around 
Thunder  Bay,  native  copper  was  formerly  worked  on  Isle  Royal, 
and  rich  copper  mines  are  worked  on  the  south  shore,  whUe 
nickel  abounds  in  the  country  north  of  the  lake.  The  Archean 
rocks  produce  a  picturesque  coast-line,  the  north  shore  par- 
ticularly being  indented  by  deep  bays  surrounded  by  high 
cliffs,  mostly  burnt  off  and  somewhat  desolate;  the  islands  also 
rise  abruptly  to  considerable  heights,  the  north  shore  furnish- 
ing the  boldest  scenery  of  the  Great  Lakes.  On  the  south 
coast,  opposite  the  broadest  part  of  the  lake,  are  precipitous 
walls  of  red  sandstone,  extending  about  14  m.,  famous  as  the 
Pictured  Rocks,  so  called  from  the  effect  of  wave  action  on  theoL 
There  are  no  appreciable  tides  and  little  current.  A  general 
set  of  the  water- towards  the  outlet  exists,  especially  on  the 
southern  shore.  From  the  Apostle  Islands  to  the  eastward 
of  Keweenaw  point  this  current  has  great  width,  and  towards 
the  eastern  end  of  the  lake  spreads  out  in  the  shape  of  a  fan,  a 
branch  passing  to  the  northward  and  westward  reaching  the 
north  coast.  Autumn  storms  raise  dangerous  seas.  The  level 
varies  with  the  season,  and  also  from  year  to  year,  the  maximum 
variation,  covering  a  cycle  of  years,  being  about  5  ft.  The 
discharge  of  the  lake  is  computed  to  be  75,200  cubic  ft.  per 
second  at  mean  stage  of  water. 

The  season  of  navigation,  controlled  by  the  opening  and 
closing  of  the  Sault  Ste  Marie  canals,  averages  about  eight 
months— from  the  middle  of  April  to  the  middle  of  December. 
The  season  has  been  extended  for  a  few  days,  in  both  spring 
and  autumn,  by  the  use  of  ice-breaking  tugs  at  Fort  William 
and  Port  Arthur,  this  service  being  organized  by  the  govern^ 
ment  particuUrly  to  facilitate  the  movement  of  grain  from  the 
Canadian  North-west.  '  The  lake  never  freezes  over,  though  the 
temperature  of  the  water  does  not,  even  in  summer,  rise  far 
above  freezing  point.  The  bays  freeze  over  and  there  is 
border  ice,  often  gathered  by  wind  into  large  fields  in  the  bays 
and  extremities  of  the  lake. 

Lake  Superior  b  fairly  wdl  provided  with  natural  harbouriL 
and  works  of  improvement  have  created  additional  harbours  ol 
refuge  at  various  points.  Marouette.  Mich..  Presqtie  lie  Point, 
Mich..  Agate  Bay,  Minn..  Grand  Marais,  Minn.,  and  Ashland,  Wis., 
are  on  bays  which  have  protective  breakwaters  across  their  moutlM. 
Duluth,  Superior.  Port  Wing,  Wis.,  Ontonagon.  Mk;h.,  and  Grand 
Marais,  Mich.,  are  harbours  with  entrances  formed  by  parallel 
jetties  extending  across  obstructiiw  bars.  On  the  Canadian  side 
Fort  William,  in  the  mouth  of  the  Kaministikwia,  and  Port  Arthurs 
four  miles  disunt.  an  artificial  harbour,  are  the  only  important 
shipping  points,  being  the  lake  terminals  of  three  great  trans- 
continental railway  systems,  though  the  whole  north  shore  Is  liber- 
ally supplied  with  natural  harbours.  The  traffic  on  Lake  Superior 
grows  constantly  in  volume,  the  increase  in  tonnage  of  each  ytmr 
over  that  of  the  nreoeding  year  having,  for  50  years  past,  averaged 
20%.    The  fitigM  Gamed  lato  and  out  of  the  lake,  as  gauged  by 
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the  statistics  gathered  at  the  Sault  Canal  offices,  agsregated  in  1907 
over  58,000.000  (short)  tons.  The  principal  freight  shipped  east- 
ward  consists  of  flour,  wheat  and  otlier  grains,  througn  Duluth- 
Superior  from  the  United  Statu,  and  tlirough  Fort  williaair-Port 
Arthur  from  the  Canadian  prairies;  coiner  ore  from  the  mines  on 
the  south  shore;  iron  ore  in  immense  quantities  from  both  shores, 
the  principal  ore  flipping  ^orts  being  Ashland,  Two  Harbors, 
Marquette,  Superior  and  Michipicoten,  and  lumber  produced  on 
the  tributaiy  nvers.  West-bound  freight  consists  largely  of  coal 
forgeneral  distribution  and  for  tenninalniilway  points. 

The  fishing  industxy  of  Lake  Superior  is  important,  salmon-trout 
{Sakelinus  namaycusk,  Walb),  ranging  from  10  to  50  lb  in  washt, 
being  lathered  from  the  individual  fishermen  by  steam  tenders 
and  shipped  by  rail  to  city  markets.  The  river  Nipigon,  on  the 
north  shore,  is  famous  for  speckled-trout  {Sahdmns  fonHnaiis, 
Mitchill)  of  unusual  size;  and  all  rivets  and  brooks  falUng  into  the 
lake  are  trout  streams. 

See  Bulletin  No.  17.  Survey  of  Northern  and  Nertk-WeOem  lakes^ 
US.  War  Department,  Lake  Survey  Office,  Detroit  (1907);  Sailini 
Directions  for  Lake  Superior  and  the  St  Mary's  Riter,  VS.  Hydro- 
graphic  Office  publication  No.  108  A.  (Washington,  1906),  with 
supplements.      "  (w.  r.  A.) 

SUPERIOR*  a  city,  a  port  of  entry  and  the  county-seat  of 
Douglas  county,  Wisconsin,  U.S.A.,  about  140  m.  N.  by  E.  of 
Minneapolis  and  St  Paul,  on  Superior,  St  Louis  and  AUoues 
bays  at  the  head  of  Lake  Superior,  and  directly  opposite  Duluth, 
Minnesota,  with  which  it  is  connected  by  ferry  and  by  railway 
and  road  bridges.  Pop.  (1890),  1 1,983;  (1900),  31.091,  of  whom 
11,419  were  foreign-bom  (2854  Swedish,  2404  English  Canar 
dians,  2026  Norwegian,  and  Sox  German),  and  186  were  negroes; 
(1910,  U.S.  census),  40,384.  Superior  is  served  by  the  Northern 
Pacific,  the  Duluth,  South  Shore  &  Atlantic,  the  Wisconsin 
Central,  the  Great  Northern,  the  Minneapolis,  St  Paul  &  Sault 
Sie  N&rie,  and  the  Chicago  &  North- Western  railways,  and  (for 
freight  only)  by  the  Chicago,  Milwaukee  k  St  PauL  A  belt  line 
railway  connects  the  several  systems.  Superior  shares  with 
Duluth  one  of  the  finest  natural  inland  harbouxs  in  the  world. 
The  harbour,  which  has  been  improved  by  the  Federal  govern- 
ment, is  formed  by  two  narrow  strips  of  sandy  land,  known  as 
Minnesota  and  Wisconsin  Points,  which  extend  several  miles 
across  the  head  of  the  lake  from  the  Minnesota  and  Wisconsin 
shores  respectively  and  aTmost  meet  in  the  centre.  The  body 
of  water  thus  formed,  Superior  and  Allouez  bays,  varies  in 
width  from  i  to  i^  m.,  and  is  9}  m.  long.  St  Louis  Bay,  en 
the  west,  is  about  i^  by  4  m.  The  dty  is  situated  on  gently 
rising  ground  facing  these  bays,  and  has  29  m.  of  harbour 
fronUge.  The  settlement  of  Superior  at  different  times  and  in 
different  places  is  responsible  for  the  large  area  covered  by  the 
dty  (36- X  sq.  m.)  and  its  appearance  is  that  of  three  distinct 
towns.  The  intcrvem'ng  portions  have  however  been  platted  and 
are  now  largely  settled.  Superior  is  the  seat  of  a  state  normal 
school  (1896),  which  occupies  a  splendidly  equipped  building, 
and,  in  addition  to  the  ordinary  normal  courses,  has  departments 
of  kindergarten  training,  manual  training  and  domestic  science. 
The  city  is  the  see  of  a  Roman  Catholic  bishop.  Superior  has 
a  cheap  fuel  supply  and  power  is  furnished  by  electridty  gene^ 
rated  on  the  St  Louis  river.  In  1905  the  value  of  its  factory 
products  was  $6,356,981.  Flour  is  the  principal  product,  and 
shipbuilding  is  imptntant.  Among  sted  ships,  the  type  known 
as  the  "  whaleback "  originated  here;  and  iron  and  wooden 
ships,  launches  and  small  pleasure  craft  are  also  made.  Other 
manufactures  are  railway  cars,  casks,  cooperage,  saw  and  planing 
mill  products,  furniture,  wooden  ware,  windmills,  gas-engines, 
and  mattresses  and  wire  beds.  Superior  is  an  important 
gram  market.  Much  iron  and  copper  ore  is  shipped  from  the 
Duluth-SuperkMT  harbour;  and  large  quantities  of  coal,  brought 
by  lake  boats,  are  distributed  from  here  throughout  the  American 
and  Canadian  North-west.  The  total  tonnage  of  the  Duluth- 
Superior  Harbour  was  estimated  in  1908  to  be  exceeded  in  the 
United  States  only  by  that  of  New  York  and  that  of  Philaddphia. 

Pierre  Esprit  Radisson  and  Medard  Chouart  des  Groseil- 
liers  probably  visited  the  site  of  Superior  in  x66x,  and  it  is  prac- 
tically certain  that  other  French  conreurs-de>bois  were  here 
at  different  times  before  Daniel  Greysolon,  Sieur  Du  Lhut 
(Duluth),  established  a  trading  post  in  the  ndghbouihood  about 
X678.    About  1820  the  Hudson's  Bay  Compax^  establiabed  • 


post  here,  but  there  was  no  permanent  settlement  until  after 
the  middle  of  the  19th  century.  Attention  was  directed  to 
the  site  by  a  survey  made  by  George  R.  Stuntz,  a  government 
surveyor,  in  1852,  and  in  1853  a  syndicate  of  capitalists,  at 
the  head  of  which  was  William  Wilson  Corcoran,  the  wealthy 
Washington  banker,  associated  with  whom  were  Senators 
Stephen  A.  Douglas  (from  whom  the  county  was  named),  R. 
M.  T.  Hunter  and  J.  B.  Bright,  Ex-Senator  Robert  J.  Walker; 
(^ngressmen  John  C.  Bieckinrid^  and  John  L.  Dawson, 
and  others,  largely  Southern  politicians  ana  members  of  Con- 
gress, bought  lands  here  and  platted  a  town  which  was  named 
Superior.  The  proprietors  secured  in  1856  the  construction  of  a 
military  road  to  St  Paul,  Minnesota,  160  m.  long.  The  town 
grew  rapidly,  and  in  1856-1857  had  about  2500  inhabitants. 
The  panic  of  1857  interrupted  its  growth,  and  the  population 
dwindled  so  that  In  i860  there  were  only  a  few  hundred  settlers 
on  the  town-site.  The  Civil  War  increased  the  depression, 
and  the  lands  of  those  who  had  taken  part  against  the  Uxuon 
were  confiscated.  In  1862  a  series  of  stockades  was  built  as  a 
protection  from  the  Indians.  Within  the  area  under  the  govern- 
ment of  the  town  ci  Superior,  which  was  at  first  co-extensive 
with  the  county,  West  Superior  was  platted  in  1883  and  South 
Superior  soon  afterwards.  A  village  government  was  estab- 
lished in  September  1887,  including  the  three  settlements  men- 
tioned, and  in  April  1889  Superior  was  chartered  as  a  dty.  The 
harbour  was  surveyed  in  1823-1825  by  Lieut.  Henry  Wolsey 
Bayfield  (1795-1885)  of  the  British  Navy.  In  x86o-i86i  it 
was  resurveyed  by  Captain  (George  G.  Meade,  who  was  engaged 
in  the  work  at  the  outbreak  of  the  Civil  War.  A  braxich  of 
the  Northern  Pacific  railway  was  built  to  Superior  in  x88x. 

SUPP6,  FRAMZ  VON  (1820-1895),  Austrian  musical  com- 
poser, whose  real  name  was  Francesco  Ezechide  Ermenegildo 
Supp€-I>emelli,  was  bom  at  SpaUto,  in  Dalmatia,  in  x8ao,  and 
died  at  Vienna  in  1895.  Originally  he  studied  philosophy  at 
the  university  of  Padua,  but  on  the  death  of  his  father  devoted 
himself  to  music,  studying  at  the  Vienna  conservatoire.  He 
began  his  musical  career  as  a  conductor  in  one  of  the  smaller 
Viennese  theatres,  and  gradually  worked  his  way  up  to  be  one 
of  the  most  popular  composes*  of  ephemeral  light  opera  of  the 
day.  (Xitside  Vienna  his  works  never  won  much  success.  Of 
bis  sixty  comic  operas  Fatmiixa  (Vienna,  1876;  London,  1878) 
was  the  most  successful,  while  Boceaccu  (Vienna,  1879;  London, 
1882)  only  enjoyed  moderate  favotu:.  Supp^'s  overture  to  Dkhier 
fimf  ^oiftr  is  his  most  successful  orchestral  work.  He  also  wrote 
some  chureh  music. 

SUPPLY  (through  Ft,  from  Lat.  supfUre,  to  fill  up),  pco> 
vision;  more  particularly  the  money  granted  by  a  legislature  to 
carry  on  the  work  of  government.  In  the  United  Kingdom  the 
granting  of  supply  b  the  ezdusive  right  of  the  House  of 
Commons,  and  is  carried  out  by  two  committees  of  the  Houses 
one  of  8upi4y  and  the  other  of  wa3rs  and  means  (see  Pablia- 
ment).  In  the  United  States  supply  originates  in  the  House  of 
Representatives  (see  United  StAns:  Appropriation), 

In  Scotland  commiarioners  of  supply  were  officers  appointed  to 
assess  and  collect  the  land  tax  offered  as  supply  to  the  sovecdgn. 
Under  the  Lands  Valuation  (Scotland)  Act  1854  all  owners  of 
property  of  a  certain  value  were  qualified  as  commisaionerB  of 
Buppily.  Their  duties  were  also  enlarged  to  comprise  the  general 
administration  of  the  country,  but  oy  the  Local  Government 
(Scotland)  Act  1880  all  thdr  powers  and  duties  were  transferred 
to  and  vested  in  the  county  council.  They  still  meet  annuaUy, 
but  transact  only  formal  busmesi. 

SUPPLY  AND  TRAMSPORT,  mUTART.  In  afl  ages  the 
operations  of  annies  have  been  inflnpncwt,  and  in  many  cases 
absolutdy  oontfQiled,  by  the  necessity  of  providing  and  distri- 
buting food,  fenge  and  stores  lor  men  and  hones.  In  modem 
history  these  supplies  have  become  more  and  more  varied  as 
weapons  devdoped  in  complexity,  power  and  accuracy  of  work- 
manship. In  proportion,  the  branches  of  an  army  which  are 
charged  with  the  duties  of  "  siq>ply  and  transport "  have  become 
spedaUsed  as  regards  recnddng,  training  and  organization. 

The  predatoiy  armies  of  the  middle  ages  not  only  lived  vpoa 
the  country  Uiey  timvecaed,  but  enriched  themadves  with  the 
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plunder  they  obtained  from  It,  uid~thiB  metliod  of  tubsisting 
and  paying  an  army  reached  its  utmost  limits  In  the  Thirty 
Years'  War.  During  the  last  stages  of  tKte  war  Germany  had 
been  so  thoroughly  devastated  that  the  armies  marched  hither 
and  thither  like  packs  of  hungry  wolves,  every  soldier  accom- 
panied by  two  or  three  non-combatants — camp  foUowers  of  all 
sorts,  mistresses,  ragged  children  and  miserable  peasants  who 
had  lost  all  and  iiow  sou|^t  to  live  by  robbing  othen  under  the 
protection  of  the  army.  An  En^h  traveller,  as  early  as  1636, 
twelve  years  before  the  pieaoe  of  Westphalia,  reported  that  at 
Bacharich-<m-Rhuie  he  had  found  *'  the  poor  people  dead  with 
grass  in  their  mouths,"  and  that  a  village  at  which  he  stayed 
*'  hath  been  pillaged  eight*«iid-twenty  times  in  two  years,  and 
twice  in  one  day." 

From  these  honors  there  followed  a  revulsion  to  the  other 
ectieme.  Unless  ordered  1^  higher  authority  fior  political 
Teasons  to  sack  a  particular  town  or  to  pillage  a  particular 
district,  the  soldiers  woe  rigidly  kept  in  hand,  rationed  by  their 
own  suf^ly  officers  and  hanged  or  flogged  if  at  any  moment 
an  outbreak  of  the  old  vices  made  the  example  necessary.  After 
16481  there  were  very  few  districts  in  Middle  Europe  that  could 
support  an  army  for  even  a  few  days,  and  the  burden  of  their 
sustenance  had  to  be  distributed  over  a  larger  area.  Thus,  at 
the  mere  rumour  of  an  arm/s  approach,  the  peasantry  fled  with 
all  their  belongings  into  the  fortified  places,  armies  soon  came 
to  be  siq>plied  from  "  magazines,"  which  were  filled  either  by 
contract  from  the  home  country  or  by  Inducing  the  peasantry — 
by  means  of  good  conduct  and  cash  payments — to  bring  their 
produce  to  market.  These  magaaines  were  placed  in  a  strong 
place,  and  if  one  was  not  available,  a  siege  had  to  be  undertaken 
to  meet  the  demand.  Moreover,  soldiers  in  Marlborough's 
time  were  not  as  easily  obtained  as  in  the  Thirty  Years'  War, 
and  they  hsd  to  be  housed  and  fed  comfortably  enough  to  make 
it  worth  their  while  to  stay  with  the  colours  instead  of  deserting. 
From  these  and  similar  conditions  there  grew  up  a  system  of 
kupply  and  transport  usually  called  the  "  magazine  system," 
under  which  an  army  was  bound,  imder  penalty  of  dissolution, 
to  go  no  farther  than  seven  marches  from  the  nearest  fortress, 
two  dayft  from  the  nearest  field  bakery,  and  so  on.  When  an 
18th-century  army  .foraged  for  itself  it  was  because  the  regular 
supply  service  was  interrupted,  «.«.  when  it  was  4»  extremit. 
But  the  xdative  rarity  of  wars  in  the  i8th  century,  the  habit 
of  demanding  nothing  from  the  rinhabitants  of  the  country 
traversed  by  an  army,  and  the  virtual  exclusion  of  the  people 
from  the  prince's  quarrels,  gave  Europe  a  century's  respite  in 
which  to  recover  from  the  dnun  of  the  ThItty  Yean*  War. 
And  therefore,  when  the  French  Revolution  came,  the  attempts 
of  the  armies  of  old  Europe  to  suppress  it  without  robbing  a 
smgle  Frenchman  of  a  loaf  of  bread  proved  futile,  and  8o<m  the 
nati<Hialarmy  created  by  the  Revolution,  unencumbered  by 
tents,  magazines  and  sup^y  trains,  swept  over  southern  Ger- 
many and  Italy.  The  Revolutionary  armies  differed  bideed 
from  those  of  the  old  wars  in  this,  that  they  did  not  devastate 
Wantonly,  nor  did  they  murder  for  the  take  of  loot  But  they 
were  merciless  in  their  exactions,  and,  moreover,  the  tides  of 
their  invasions  flowed  In  particular  diannels,  so  that  the  greater 
part  of  the  invaded  country  escaped.  This  had  a  considerable, 
sometimes  even  a  predominant,  influence  on  the  strategy  pur- 
sued, a  retreat  along  their  own  lines  of  communication  being 
often  in  fact  avoided  by  the  French  as  being  the  wont  fate  that 
could  befall  thenL  Napoleon,  however,  systemadzed  the  waste- 
ful and  irregular  requisitioning  that  his  predecessors  had  intro- 
duced, and  in  his  hands  the  supply  service,  like  all  else  connected 
with  the  art  of  war,  underwent  a  thorougl\  reform.  His 
strategy '  in  the  offensive  passed  through  two  distinct  stages — 

(a)  the  swift  and  sudden  descent  into  the  theatre  of  war,  and 

(b)  the  dose  grouping  of  his  armies  in  view  of  the  decisive  blow. 
The  first  stage  was  characterized  by  eztxaordinarily  swift  move- 
ment, complete  independence  of  all  trains  (other  than  the 
reserves  of  ammunition)  and  thorough  exploitation  of  the  food 
Rsovroes  of  the  traversed  zone.    If  the  troops  suffered,  as  well 
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as  the  inhabitants,  this  did  not  shake  the  emperor's  purpose  in 
the  slightesL  If  sill  the  disorders  which  are  the  natural  conse- 
quence of  illH«gulated  requisitioning-— that  is,  marauding- 
cost  the  army  50,000  men,  he  had  foreseen  the  loss  and  taken 
50,000  men  more  than  he  needed  for  the  battle.  But  the  second 
stage,  which  as  a  rule  involved  three  or  four  days'  occupation, 
without  considerable  movement,  of  a  restricted  area,  required 
other  measures  of  supply.  In  this  the  army  lived  upon  maga- 
zines, which  were  filled  from  the  captured  supply  trains  from 
the  avtiQable  supplies  in  the  area,  and  from  the  resources 
accumulated  in  requisitioned  vehicles  dose  to  the  head  of  the 
routes  followed  in  the  first  period.  These  resources  were  col- 
lected in  the  towns  within  this  concentration  area,  and  placed 
"  out  of  reach  of  an  insult "  (that  is,  made  safe  against  raiders) 
with  a  garrison  and  fidd  works  to  supplement  the  town  walls 
and  gates.  From  this  untre  of  operations  Napoleon  never 
allowed  himself  to  be  severed,  whereas  to  the  preservation  of  the 
route  between  France  and  that  centre  of  operations  he  gave 
very  little  thought  and  assigned  few  or  no  troops,  and  most  of 
the  confusion  of  strategical  thought  since  his  time  has  been 
due  to  the  general  failure  to  perceive  the  essential  distinction, 
in  Napoleonic  practice,  between  a  centre  of  operations  and  a 
"base." 

In  the '19th  century,  however,  there  came  the  ine^table 
reaction.  Purely  political  wan,  and  the  consequent  indifference 
of  the  inhabitants  to  the  operations  of  war,  produced  as  before 
a  return  to  the  system  of  cash  payments  and  convoy  supply, 
espedally  in  the  Austrian  army.  As  regards  Europe  the  intro- 
duction of  railways  enormously  facilitated  the  supply  and  trans- 
port service,  -and  campaigns  were  neither  as  barren  nor  as  pro- 
longed as  they  had  been  under  the  (Ad  conditions.  The  French 
and  British  armies-  did  not,  at  least  to  the  same  extent,  wage 
political  wars,  but  their  ceaseless  colonial  warfare  imposed  upon 
them  the  n&agazine  and  convoy  system,  and  habituated  them 
to  it.  The  French,  in  1870,  stood  still  m  the  midst  of  the  rich 
fidds  of  Lorraine,  and  as  a  prolonged  halt  is  fatal  to  the  system 
of  living  on  the  country,  it  would  have  failed,  even  had  it  been 
tried.  The  Germans,  on  the  other*  hand,  levied  requisitions, 
dvilian  truoport,  and  contributions  in  money  in  accordance 
with  Napoleooic  tradition,  though  (owing  to  the  existence  of 
railways)  with  much  less  than  Napoleonic  severity.  Their 
BjFStem  has  been  accq>fced  as  the  best  for  European  warfare 
1^  all  the  great  powen,  whose  organizations  and  methods  of 
transpottii^  and  issuing  supplies  are  the  same  in  principle. 

TUs  prindple  is  based  on  the  Napoleonic  distinction  between 
supplies  required  during  an  advance  and  those  required  during 
a  concentrated  halt.  The  British  Field  Service  Regutalions 
(r909),  pt.  ii.,  lay  it  down  that  '*the  system  of  subsistence 
should  be  elastic  and  readily  adaptable  to  every  situation  as 
it  arises,"  but  that  it  must  always  be  based  on  the  rule  that 
'*  all  mobile  supplies  are  to  be  regarded  as  a  reserve  "  for  use 
when  ndther  local  nor  line-of-communication  resources  are 
available.  As  a  general  rule  local  resources  should  be  used 
before  the  line  of  communication  is  called  upon,  and  last  of  all 
the  call  is  made  on  the  mobile  supplies  in  the  hands  of  the 
fighting  units.  During  a  strategical  concentration  or  a  long 
halt  "the  resources  of  the  immediate  ndghbourhood  cannot 
be  expected  to  support  the  troops.  At  such  times  they  may 
be  supplied  from  field  d^ts  established  at  convenient  centres, 
and  filled  with  supplies  that  are  obtained  by  purchase  or 
requiution  and  collected  by  requisitioned  or  hired  (dvilian) 
transport."  ^During  an  advance,  on  the  other  hand, "  by  far  the 
most  advantageous  method  is  for  the  troops  to  be  rationed 
by  the  inhabitants  on  whom  they  are  billeted  .  .  .  This 
method  should  be  employed  whenever  possible." 

The  extent  to  which  it  can  be  employed  varies  considerably 
with  the  place  and  the  season,  but  the  British  and  all  continental 
armies  have  their  own  "  rules  of  thumb  "  or  rough  generaliza- 
tions based  on  experience.  General  Lewal  {Strattgie  dc  marcktt 
p.  47)  says  that  in  a  country  of  ordinary  fertility,  with  70 
inhabitants  to  the  square  kilometre,  or  180  to  the  square  mile, 
10/300  men  can  be  s)d>sisted  for  one  day  on  an  area  of  s^i  square 
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kUcMnetxes  or  $}  square  mflss,  or  xaoo  per  square  mile.  General 
BoDoal  in  his  Sadowa  givte  36  square  miles  as  sufficient  for 
the  maintenance  of  an  army  corps  (30,000-35,000)  or  about 
1 100  men  to  the  square  mile  during  the  assembly  period,  but 
only  on  condition  of  helping  out  local  resources  by  special  sup- 
plies from  the  base.  The  British  Field  Service  Regulations 
state  that  ordinary  agricultural  districts  of  Western  Europe,  not 
previously  traversed  by  troops,  will  support  a  force  of  twice  the 
strength  of  the  population  for  a  week  at  a  maximum.  This 
would  mean  exacting  fourteen  rations  from  eabh  inhabitant, 
but  the  incidence  of  the  burden  is  spread  over  several  days. 
A  practical  rule  therefore  would  seem  to  be,  in  a  district  of  200 
inhabitants  to  the  square  mile,  to  allot  1400  men  per  square  mile 
for  a  flying  passage  of  one  day  and  400  for  a  stay  of  one  week, 
the  resources  of  the  country  being  more  thoroughly  and  syste- 
matically exploited  in  the  latter  case.  A  British  division  (com- 
batant column  only)  closing  up  to  half  its  marching  depth  at 
the  end  of  the  day  would  require  12  square  miles,  and  as  its 
depth  would  be  about  5}  miles,  its  front  or  width  would  perhaps 
extend  for  only  a  mile  on  either  side  of  the  route.  It  is  quite 
possible  to  move  two  divisions  for  several  consecutive  days 
on  the  same  road,  living  on  the  country  exclusively,  subject 
to  the  condition  that  the  s«x>nd  should  halt  on  the  areas 
which  the  first  has  passed  through  without  stopping.  In 
continental  armies  the  rule  is,  in  fact,  "one  army  corps  ("^s 
British  divisions)  on  one  road." 

During  the  period  of  concentration,  however,  even  if  in  move- 
ment, a  modern  army  will  necessarily  be  supplied  in  somewhat 
the  same  way  as  Napoleon's.  The  billets  will  be  allotted 
"without  subsistence,"  and  the  regimental  reserve  supplies 
win  be  called  upon  to  ration  their  men,  while  all  around  the 
occupied  towns  and  villages  the  supply  officers  and  their  mounted, 
escorts  will  requisition  food  and  vehicles  to  bring  the  food  into 
the  concentration  area.  In  view  of  this,  "  supply  officers  will 
be  sent  on  with  cavalry  or  mounted  brigades  to  investigate 
the  resources  of  the  country  ahead  of  the  main  body,  and  if 
possible  to  collect  supplies  at  suitable  points."  Only  commis- 
aoned  officers  and,  as  a  rule,  only  those  officers  to  whom  the 
power  is  expressly  delegated  are  entitled  to  carry  out  requisi- 
tions, thou^  in  an  emergency  a  commander  of  any  rank  may 
obtain  from  the  inhabitants  articles  or  services  by  requisition 
and  on  his  own  responsibility,  which  responsibility  may  mean 
answering  to  a  charge  of  "  plundering  "  before  a  court-martial. 
On  purely  requisitioning  work  direct  contact  between  the 
troops  and  the  inhabitants  is  to  be  avoided. 

Generally,  then,  a  British  regiment  operating  in  Europe  would 
be  fed,  during  an  advance,  (a)  by  the  inhabitants  who  provide 
the  biUets,  without  the  necessity  of  a  supply  officer's  interven- 
tion, (ft)  by  the  regimflntal  reserves,  which  would  be  filled  up 
as  they  were  emptied  ^m  the  field  d6p6ts,  of  food-stuffs  re- 
qui^tioned  by  the  supply  officers,  or  (c)  on  emergency  by  direct 
requisitioning.  During  a  concentration  ft  would  be  fed  {a) 
in  the  first  instance  by  "billets  with  subsistence,"  as  in  an 
advance,  (6)  in  so  far  as  this  was  insufficient,  by  regimental, 
brigade  and  divisional  reserves,  which  would  refill  partly  from  the 
Hnes  of  communication  and  partly  from  the  field  d£p6ts  created 
by  the  requisitioning  supply  officers.  Thus,  as  regards  food  and 
forage,  the  British  Regulations — though  it  was  not  until  1909 
that  they  appeared — are  based  on  the  fundamental  principles 
of  Napoleon  that  strategy  must  be  the  master,  not  the  servant 
of  supply,  and  that  this  mastery  is  most  complete  when— by 
means  of  **  billets  with  subsistence  "  or  by  means  of  field  d6p6ts 
of  requisitioned  iood-stuffs — an  army  makes  itself  practically 
independent,  as  regards  food,  of  its  lines  of  communication. 

The  general  organization  of  the  supply  service  in  Great 
Britain,  calculated  for  a  campaign  under  European  conditions, 
is  as  follows:  There  are  d6p^ts  of  various  kinds  and  "  mobile 
supplies."  The  former  are  classified  as  (a)  base  dip6t,  which 
te  the  great  reserve  magazine  that  collects  all  resources  that 
come  from  outside  the  theatre  of  war;  {h)  intermediate  dip6ts 
(filled  from  the  base  or  by  local  requisitioning)  at  intervals 
along  the  line  of  communication,  which  serve  principally  to 


feed  the  troops  posted  oii  the  line  of  communication  and  thoso 
passing  along  it  to  the  front,  but  can  also  be  used  as  an  "  over- 
flow "  magazine  if  the  base  d£p6t  is  full,  and  as  a  means  of 
bringing  reserves  nearer  to  the  front:  (c)  advanced  dipdts  at  the 
head  of  the  line  of  communication,  which  serve  as  the  expense- 
magazine,  issuing  to  the  "  mobile  supplies  "  what  these  need  to 
enable  them  to  supplement  local  resooices;  (d)  field  dip6lSy  fre- 
quently alluded  to  above,  which  are  smidl  temporary  dip6ts 
(filled  by  requisitioning)  in  the  immediate  neighbourhood  of 
the  front,  and  from  which,  in  preference  to  their  own  mobile 
reserves,  the  troops  draw  supi^ies  if  the  inhabitants  do,  not 
famish  them  directly  in  the  billets;  field  d6p6ts  may  also  be 
utilized  for  storing  local  supplies  surplus  to  the  immediate 
wants  of  the  army.  The  *  mobile  supplies  "  are  classified  as 
foUows:  (a)  Reg^mentalt  which  are  carried  partly  by  man  and 
horse  in  the  ranks  and  -  partly  in  **  regimental  transport " 
vehicles,  and  consist  of  the  current  day's  ration  and  the  "  emer- 
gency ration  "  of  compressed  food-  (which  is  never  to  be  used 
except  in  an  extremity)  on  man  or  horse,  and  a  comidete  ration 
for  every  man  and  horse  on  the  ration  strength  of  the  unit, 
with  an  extra  "  grocery  ration  "  and  some  compressed  forage 
in  the  vehicles,  {b)  Columnf  which  are  carried  in  the  Army 
Service  Corps  "  supply  columns  "  of  the  d{\rision  and  cany  one 
day's  complete  ration*  and  one  emergen^  ration  per  head 
of  men  and  animals'-these  are  in  ft  sense  mobile  field  d^ts 
and  depend  either  on  requintioning  or  on  the  advanced  d£p6t 
oi  the  line  of  communication,  {c)  Park,  which  are  carried  in 
"  divisional  parks  "  that  move  a  da3r's  march  (often  more)  in 
rear  of  the  divisions  and  comprise  a,  last  mobile  reserve  of 
three  days'  rations,  of  food  and  forage  for  the  troops. 

In  warfare  in  savage  or  undeveloped  countries  the  conditions 
are  far  less  favourable,  and  each  case  has  to  be  dealt  with  on 
its  merits.  But,  in  general,  such  warfare  always  necessitates 
an  almost  comp4ete  dependence  on  magazine  supply.  There 
are  few  or  no  "billets  with  subsistence"  or  "fidd  d£p6ts'' 
which  are  the  backbone  of  the  supply  system  in  European 
warfare,  and  the  regimental  and  column  supply  vehicles  have 
generally  sudi  difficulty  4n  keepbg  touch  with  the  advanced 
d6p6t  of  the  line  of  communication  that  the  striking  radius 
of  the  army  is  strictly  limited  to  the  position  and  output  of  the 
line  of  communications:  Moreover,  the  difficulty — even  the 
principal  difficulty — is  the  transport  of  the  supplies  obtained 
from  the  line  of  communication.  Tlie  ahemative,  which  has 
often  to  be  adopted  by  "  punitive  "  expeditions,  is  to  carry  all 
supplies  for  the  calculate^  duratiim  of  Uie  movements  with  the 
troops,  but  the  penalty  for  this  freedom  to  move  is  either  sloW> 
ness  of  movement — ^the  fighting  troops  regulating  their  pace  by 
that  of  the  supply  vehicles  or  pack  anlmalsr— or  a  dispropor- 
tionate number  of  "  useless  mouths  "  or  non-combatants  who 
must  be  fed.  Altogether,  the  supply  difficulty  in  expeditions  in. 
the  Sudan,  or  West  Africa,  or  on  the  Indian  frontier  infinitely 
outweighs  all  difficulties  of  country  or  enemy.  Moreover,  para- 
doxical as  it  may  be,  the  triunq^nt  surmounting  of  these 
difficulties  has  its  disadvantages  as  regards  European  warfare. 
Generals  and  supply  officers  who  have  always  deah  with  the 
maximum  of  difficulty  find  it  almost  impossible  to  bring  them- 
selves to  deal  with  easier  conditions.  In  1805  Mack  vainly 
sought  to  teadi  the  Austrian  soldier  how  to  live  on  the  country 
in  the  Napoleonic  fashion.  In  x8o6  the  Prussians  starved  in 
the  midst  of  riches,  in  1870  the  FKnch  movedas  slowly  and  kept 
themselves  as  closely  concentrated  as  desert  columns  in  Algeria, 
and  so  deprived  themselves  of  the  resources  of  their  own 
country. 

Military  transport — other  than  water  and  rail — may  be  classed 
in  respect  of  the  means  emplojrcd  as  draught  and  pack,  and  in  re»pect 
of  its  oi]Kanization  and  functions  as  transport  on  the  line  of  com- 
munications and  transport  in  the  fielcl,  the  latter  being  subdivided 
into  first  line  and  second  line.  The  British  army,  on  account  of 
its  frequent  expeditions  into  undeveloped  countries,  makes  a  large 
— in  the  view  of  many,  far  too  large — use  of  pack  transport,  for 
which  mules,  camels  and  human  carriers  are  employed.     But  in 

^One  day's  supply  of  meat  b  usually  taken  with  the  column 
*  on  the  hoof." 
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European,  and  to  a  large  extent  In  other  varfare,  horsed  tntnaport 
is  by  far  the  most  generally  uaed.  Mechanical  transport  (eenerally 
either  tractbn  engines  with  trucks  or  motor  lorries)  is,  however, 
superseding  hone  draught  to  a  conaderable  extent  in  seoond-line 
transport.  The  vehicle  usually  employed  (or  military  trana>ort 
u  the  **  General  Service  Wagon,"  a  heavily-built  springless  four- 
wheeled  vehide  drawn  by  nx  or  four  horses  acoordtne  to  circum- 
stance^ which  weighs  empty  about  18  cwt.,  and  allows  ofa  nuudmum 
load  of  30  cwt.  There  are  also  four-horse  "  Umbered  wagons " 
consisting  of  body  and  limber,  weighins  13  cwt.  empty  and  43 
cwt.  fully  loaded,  and  lighter  two-wheelied  carts  which  can  take 
I3'I5  cwt.  load. 

As  regards  organization  and  functions,  road  transport  is  nsed 
on  the  line  of  communications  to  supplement  the  railway,  and  consists 
of  locally  hired  or  requisitioned  vehicles  worked  Sy  the  Army 
Service  Corps,  or  by  civilian  personnel  under  A.$.C.  ^  control. 
Transport  unth  the  field  uidts  is.  as  has  been  said,  divided  into  first 
line,  which  accompanies  the  fighting  troops,  and  second  line,  whkh 
follows  them  at  a  distance.  Both  lines  are,  as  a  rule,  manned 
exclusively  by  the  A.S.C.  (or  regimental  deuils  in  the  case  of 
regimental  transport)  and  comp<Med  of  regulation-fiattem  carts 
and  wagons.  The  first-line  vehicles  include  ammunition  wagons 
and  carts,  tod  caru,  engineer  vehicles  and  medical  vehicles.  All 
baggage  and  store  and  supply  wagons,  as  welt  as  a  proportion  of 
inediau,  ammunition  and  engineer  vehicles,  form  the  second  line. 

(C.  F.  A.) 

SUPRA-RENAL  EXTRACT.  Hie  extract  of  the  ^upra-renal 
gland  is  one  of  the  most  valuable  remedies  recently  introduced 
in  medicine.  Feeding  with  the  fresh  gland  of  sheep  was  at 
first  practised,  but  the  sterilleed  glycexin  preparation  known 
as  supra^renal  extract  is  now  used,  the  dose  being  5  to  15 
minims.  The  active  principle  of  tbe  ^and,  best  known  as 
adrenaline  or  epinephrine,  occurs  only  in  the  medulla  of  the 
gjland.  It  forms  minute  white  crystals,  soluble  in  weak 
solutions  of  hydrochbric  add.  The  U.S.P.  contains  a  desiccated 
prei^aration,  Glandtdac  suprarenaks  siccae.  Adrenaline  is  most 
frequently  used  in  z  %  solutions  of  the  chloride. 

Adrenaline  has  no  action  on  the  unbroken  sldn,  but  locally 
applied  to  mucous  membranes  it  causes  blanching  of  the  part 
owing  to  its  powerful  constriction  of  the  capillaries  by  stimulating 
the  muscular  fibres  of  the  vessel  walls.  It  acts  rapidly  in  a  similar 
manner  when  hypodermically  injected.  The  vessels  of  the  uterus 
are  strongly  acted  upon  by  it,  but  the  effect  on  the  cerebral  vessels 
is  riight,  and  the  pulmonary  vessds  are  unaffected..  The  heart 
is  slowed  and  the  systole  increased.  Adrenaline  stimulates  the 
salivary  glands.  It  abo  produces  a  temporary  glycosuria.  In 
poisonous  doses  it  causes  haemorrhages  into  the  viscera  and  oedema 
of  the  lunffs. 

In  Adoison*8  disease  the  use  of  supra-renal  detract  has  been 
beneficial  in  some  cases,  but  its  chief  use  b  in  the  a)ntrol  of  hae- 
morrhage. For  this  purpose  it  is  given  in  conjunction  with  local 
anaesthetics  such  as  cocaine  in  order  to  produce  bloodless  opera- 
tions on  the  eye,  nose  and  dsewhere.  It  is  also  useful  in  hae- 
morrhage from  small  vessels,  where  it^can  be  applied  at  the  bleeding 
spot,  as  in  epistaxis.  In  menorrhac^  and  metrorrhagia  it  is  also 
of  service.  In  surgical  shock  and  in  chloroform  syncope  an  injection 
of  adremdine  often  saves  life  through  the  rise  of  blood  pressure 
produced.  An  attack  of  bronchial  asthma  may  be  cut  short  by 
a  hypodermic  injection  of  adrenaline  solution.  It  should  never  be 
used  in  the  treatment  of  haemoptysis.  Similar  commercial  pro- 
ducts on  the  market  are  bemisine,  renaglandinc,  suprarenine, 
adnephrine,  paranephrine  and  renostyptine.  Supra-renal  snuff 
containing  the  dry  extract  with  menthol  and  boric  acid  is  of  use 
in  hay  fever.  Rhinodyne  b  of  this  type.  SuppoMtorics  containing 
supra-renal  extract  are  used  to  check  oleeding  piles. 

The  chemistry  of  adrenaline  has  been  mamly  eluddated  by  the 
invttstigations  of  Faiuly,  Jowett  and  Bertrand;  Jowett  proposing 

a  constitution  (see  annexed  for- 

HO  mula)  now  accepted  as  correct. 

^^^V-       X        \      /       •  constitutions  have  beensynthc- 

Adrenaline.  sized,  and  it  has  been  found  that 

they  resemble  adrenaline  in 
increasing  the  blood  pressure.  For  example',  the  corresponding 
ketone,  adrenalone  (obtained  in  1904  by  Stolz)  is  active,  and  the 
methyl  group  can  be  replaced  by  hydrogen  or  another  radical 
without  destroying  the  activity.    It  seems  that  the  para-hydroxyl 

Boup  is  essential.  For  instance,  para-hydrox^henylcthylamine, 
0*C^H4CHfCHsNHi,  which  is  one  of  the  active  bases  of  ergot, 
dosely  resembles  adrenaline  (G.  Barger,  Joum,  Chem.  Soc.,  1900, 
95.  PP-  "23,  1720;  K.  W.  Roscnmund,  Ber.,  1909.  A2,  p.  4778); 
as  does  also  its  dimethyl  derivative  hordcnine,  an  alkaloid  found 
in  barley  (G.  Barger.  ibid.,  p.  2193).  Adrenaline  is  optically  active, 
the  naturally  occurring  isomer  being  the  laevo  form;  it  is  interest- 
ing to  note  thatj  like  nicotine,  the  laevo  base  has  a  miK:h  greater 
physidogical  activity  than  the  dextro. 


StnPREME  COURT  OF  JUDICATURE,  in  England,  a  court 
of  law  established  by  the  Judicature  Act  1873,  by  section  3  of 
which  it  was  provided  that  the  high  court  of  chancery,  the 
courts  of  lung's  bench,  common  picas,  and  exchequer,  the 
high  court  of  admiralty,  the  court  of  probate  and  the  divorce 
court,  should  be  united  under  this  name.  By  section  4,  the 
Supreme  C^urt  was  to  consist  of  two  divisions,  one  to  be  called 
the  "  high-court  of  justice  "  and  the  other  the  "  court  of  appeal." 
See  further  under  Judicature  Acts,  and  also  the  artides  under 
the  headings  of  the  different  courts  enumerated  above. 

The  Supreme  Court  of  the  United  States  is  the  head  of  the 
national  judidary.  Its  establishment  was  authorized  by  artide 
iii.  of  the  Constitution,  which  states  that  "  the  judicial  power 
of  the  United  States  shall  be  vested  in  one  Supreme  Court, 
and  in  such  inferior  courts  as  the  Congress  may  from  time  to 
time  ordain  and  establish  "  (s.  i.).  Section  li.  states  that  "  the 
judicial  power  shall  extend  to  all  cases  in  law  and  equity  arising 
under  this  Constitution,  the  laws  of  the  United  States,  and 
treaties  made,  or  which  shall  be  made,  under  their  authority; 
to  all  cases  affecting  ambassadors,  other  public  ministers  and 
consuls;  to  all  cases  of  admiralty  and  maritime  jurisdiction; 
to  controversies  between  two  or  more  states,  between  a  state 
and  dlizens  of  another  state,  between  citizens  of  different 
states,  between  dtlzens  of  the  same  state  dainung  lands 
under  grants  of  different  states,  and  between  a  state,  and  the 
citizens  thereof,  and  foreign  states,  citizens,  or  subjects.  In 
all  cases  affecting  ambassadors,  other  public  ministers  and  con- 
suls, and  those  in  which  a  state  shall  be  party,  the  Supreme 
Court  shall  have  original  jurisdiction.  In  all  the  other  cases 
before  mentioned  the  Supreme  Court  shall  have  appellate 
jurisdiction  both  as  to  law  and  fact,  with  such  exceptions  and 
under  such  regulations  as  the  Congress  shall  make."  The 
Supreme  Court  of  the  United  States  also  occupies  the  unique 
position  of  being  guardian  of  the  Constitution.  It  has  to 
dedde  whether  a  measure  passed  by  the  legislative  powers  is 
unconstitutional  or  not,  and  it  may  thus  have  to  veto  the 
deliberate  resolutions  of  both  houses  of  Congress  and  the 
president. 

See  Ukitbd  States. 

SURARATA  (Dutch  Soerabaja),  a  seaport  of  Java,  in  the 
eastern  divi^on  of  the  island,  on  the  narrow  Surabaya  strait, 
which  separates  the  island  of  Madura  from  Java,  and  at  the 
mouth  of  the  Kali  Mas  River.  Pop.  (1900),  146,944  (Europeans 
8906;  Chinese  13,035).  Surabaya  is  the  prindpal  mercantile 
town  in  Java.  Its  roadstead  is  sheltered  by  Madura,  and  it 
has  important  dockyards.  It  is  also  the  headquarters  of  the 
military  authorities  for  East  Java,  and  has  artillery  workshops. 
Railways  running  north-west,  south-west  and  south  give  it 
connexions  throughout  the  island.  In  the  old  town,  with  its 
partly  demolished  fortifications,  houses,  shops  and  warehouses 
are  more  closely  packed  and  the  streets  are  narrower  than  in 
most  East  Indian  towns,  and,  although  a  considerable  number 
of  Europeans  live  in  this  quarter,  the  outlying  quarters,  such  as 
Simpang  (where  is  the  government  house)  and  Tuntungan, 
are  preferable  for  residence. 

SURAJ-UD-DOWLAH  (d.  1757),  ruler  of  Bengal.  The  date 
of  his  birth  is  uncertain,  but  is  generally  placed  between  1729 
and  1736.  His  name  was  Mirza  Mahommcd,  and  he  succeeded 
his  grandfather  Aliverdl  Khan  as  nawab  of  Bengal  on  the  9th 
of  April  1756.  He  was  a  crud  and  profligate  fanatic.  Being 
offended  with  the  English  for  giving  protection  to  a  native 
official  who  had  escaped  with  treasure  from  Dacca,  he  attacked 
and  took  Calcutta  on  the  20th  of  June  1756.  He  then  permitted 
the  massacre  known  in  history  as  "  The  Black  Hole  of  Calcutta  " 
(see  Calcutta).  This  atrocious  act  was  soon  avenged.  CuX- 
cutta  was  retaken  by  Clive  and  Admiral  Watson  on  the  2nd 
of  January  1757,  and  on  the  23Td  of  June,  Suraj-ud-Dowlah, 
routed  at  Plassey,  fled  to  Rajmahal,  where  he  was  captured. 
He  was  put  to  death  on  the  4th  of  July  1757  at  Murshidabad, 
by  order  of  Miran,  son  of  Mir  Jafar,  who  had  conspired  against 
Suraj-ud-Dowlah  and  had  been  present  at  Plassey  without 
taking  part  in  the  battle. 
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80RAT,  a  dty  and  district  of  Biitisb  India  in  the  northern 
division  of  Bombay.  The  dty  is  on  the  site  where  the  English 
first  established  a  factory  on  the  mainland,  and  so  planted 
the  seed  of  Cthe  British  Empire  in  India.  Local  traditions 
fix  the  establishment  of  the  modem  dty  in  the  last  year  of  the 
fifteenth  century,  and  in  15x4  the  Portuguese  traveller  Barbosa 
described  it  as  an  important  seaport,  frequented  by  many 
ships  from  Malabar  and  all  parts.  During  the  reigns  of  Akbar, 
Jafaangir  and  Shah  Jahan  it  rose  to  be  the  chief  commer- 
cial dty  of  India.  At  the  end  of  the  i6th  century  the  Por- 
tuguese were  undisputed  masters  of  the  Surat  seas.  But  in 
x6i3  Captain  Best,  and  after  him  Captain  Downton,  destroyed 
the  Portuguese  naval  supremacy  and  obtained  an  imperial 
firman  making  Surat  the  seat  of  a  presidency  nnder  the  English 
East  India  Company,  vt\ale  the  Dutch  also  founded  a  factory. 
In  1664  Sir  George  Ozendcn  defended  the'  factory  against 
Sivaji  with  a  bravery  that  deserves  to  rank  with  Clive's  defence 
of  Arcot.  The  prosperity  of  the  factory  at  Surat  received  a 
fatal  blow  when  Bombay  was  ceded  to  the  C(Hnpany  (1668)  and 
shortly  afterwards  made  the  capital  of  the  Company's  posses- 
sions and  the  chief  seat  of  their  trade.  From  that  date  also  the 
ctty  began  to  decline.  At  one  time  its  population  was  estimated 
at  800,000,  by  the  middle  of  the  xpth  century  the  number  had 
fallen  to  80,000;  but  in  xgoi  it  bad  risen  again  to  1x9,306. 
Surat  was  taken  by  the  English  in  1759,  and  the  conquerors 
assumed  the  undivided  government  of  the  dty  in  1800.  Since 
the  introduction  of  British  rule  the  district  has  remained  com- 
paratively tranquil;  and  even  during  the  Mutiny  peace  v" 
not  disturbed,  owing  in  great  measure  to  the  loyalty  of  the 
leading  Mahommedan  f  ainilies. 

The  dty  is  situated  on  the  l^t  bank  of  the  river  Tapti,  14  m. 
from  its  mouth,  and  has  a  station  on  the  Bombay,  Baroda 
&  Central  India  railway,  X67  m.  north  of  Bombay.  A  moat 
indicates  the  dividing-line  between  the  dty,  with  its  narrow 
streets  and  handsome  houseS)  and  the  suburbs,  mostly  scattered 
among  cultivated  lands;  but  the  city  wall  has  almost  disappeared. 
On  the  river  frontage  rises  the  irregular  picturesque  fortress 
built  about  1540.  A  fire  and  a  flood  in  1857  destroyed  a  great 
number  of  buildings,  but  there  remain  several  of  interest, 
such  as  the  mosque  of  Nav  Saiyid  Sahib,  with  its  nine  tombs, 
the  Saiyid  Edroos  mosque  (1634)  and  the  ornate  Mirza  Sami 
mosque  and  tomb  (X540).  The  xnost  interesting  monuments 
are  the  tombs  of  English  and  Dutch  merchants  of  the  X7th 
century,  especially  that  of  the  Oxenden  brothers.  Surat  is 
still  a  centre  of  trade  and  manufacture,  though  some  of  its 
former  industries,  such  aa  ship-building,  are  extinct.  There 
are  cotton  mills,  factories  for  ginning  and  pressing  cotton, 
rice-deaning  mills  and  paper  mills.  Fine  cotton  goods  are 
wo\'en  in  hand-looms,  and  there  are  special  manufactures  of 
silk  brocade  and  embroidery.  The  chief  trades  are  organized 
in  gilds.  There  are  many  wealthy  Paisee,  Hindu  and  Mahom- 
medan merchants. 

The  District  of  Suiut  has  an  area  of  1653  sq.  m.,  and  the 
population  in  X90X  was  637,0x7,  showing  a  decrease  of  2%  in 
the  decade.  The  district  has  a  coast-line  of  80  m.,  consisting 
of  a  barren  stretch  of  sand  drift  and  salt  marsh;  behind  this 
is  a  rich,  highly-cultivated  plain,  nearly  60  m.  in  breadth, 
at  the  mouth  of  the  Tapti,  but  narrowing  to  only  15  m.  in  the 
southern  part,  and  on  the  north-east  are  the  wild  hiUs  and  jungle 
of  the  Dangs.  The  prindpal  crops  are  millets,  rice,  pulses, 
cotton  and  a  little  wheat.  After  Surat  dty  the  chief  centre  of 
trade  is  Bulsar.  The  district  is  traversed  by  the  main  line  of 
the  Bombay  &  Baroda  railway,  with  a  branch  along  the 
Tapti  valley  to  join  the  Great  Indian  Peninsula  railway  in 
Khandesh.  Near  the  coast,  under  the  Influence  of  the  sea 
breeze,  an  equable  temperature  prevails,  but  8  to  ix  m.  inland 
the  brccxe  ceases  to  blow.  The  coast  also  possesses  a  mqch 
lighter  rainfall  than  the  interior,  the  annual  average  raAging 
from  30  in.  in  Olpad  to  7  a  Id  ChOLhli,  while  at  Surat  dty  the 
average  is  39I  in. 

The  Surat  Agency  consists  of  three  luttlve  states:  Dharampur 
(a-v.),  Bansda  (f .9.)  and  Sachln,  together  with  the  tract  known 


as  the  Dangs.  Total  area,  X960  sq.  m.;  pop.  (1901),  179,97$. 
Sachin  has  a  revenue  of  £17,000  and  its  chief  is  a  Mahommedan. 

8URBASB  (Lat.  supett  whence  the  Fr.  sur,  above  or  upon, 
and  .base,  q.v.),  i.e.  upper  base,  the  term  in  architecture  applied 
to  what,  in  the  fittings  of  a  room,  is  called  the  chaur-rail.  It 
is  also  used  to  distinguish  the  cornice  of  a  pedestal  or  podium 
and  is  separated  from  the  base  by  the  dado  or  die. 

SURBITON,  an  urban  district  in  the  Kingston  parliamentary 
division  of  Surrey,  England,  13  m.  S.W.  of  Charing  Cross, 
London;  on  the  London  &  South-Westem  railway.  Pop. 
(X89X),  X2,X78;  (X90X),  15,0x7.  It  has  a  frontage  upon  the  right 
banik  of  the  Thames,'  wiUi  a  [deaaant  esplanade.  The  district 
is  laxgely  residentiaL  Surbiton  Is  the  headquarters  of  the 
Kingston  Rowing  Club  and  the  Thames  Sailing  Club. 

SURETY,  in  law,  the  party  liable  under  a  contract  of  guar> 
antee  (q.v.).  In  crvnixud  practice  sureties  bound  by  recognizance 
(q.v.)  are  a  means  of  obtaining  compliance  with  the  order  of  a 
court  of  justice,  whether  to  keq>  the  peace  or  otherwise. 

SURFACE,  the  bounding  or  limiting  parts  of  a  body.  In  the 
artide  CuRvb  the  mathematical  question  is  treated  from  an 
historical  point  of  view,  for  the  purpose  of  showing  how  the  lead" 
ing  ideas  of  the  theory  were  successively  arrived  at.  These 
leading  ideas  apply  to  surfaces,  but  the  ideas  peculiar  to  surf acn 
are  scarcdy  of  the  like  fundamental  natiue,  being  rather  develop- 
ments of  the  former  set  in  thdr  application  to  a  more  advanced 
portion  of  geometry;  there  is  consequently  less  occasion  for  the 
historical  mode  of  treatment.  Curves  in  space  are  considered 
in  the  same  artide,  and  they  will  not  be  discussed. here;  but  it  is 
proper  to  refer  to  them  in  connexion  with  the  other  notions  of 
solid  geometry.  In  plane  geometry  the  elementary  figures  are 
the  point  and  the  Une;  and  we  then  have  .the  curve,  which  may  be 
reg^ed  as  a  singly  infinite  system  of  points,  and  also  as  a 
singly  infinite  system  of  lines.  In  solid  geometry  the  dementary 
figures  are  the  point,  the  line  and  the  plane;  we  have,  moreover, 
first,  that  which  mider  one  aspect  is  the  curve  and  under  aitother 
aspect  the  devdopable  (or  torse),  and  which  may  be  regarded 
as  a  singly  infinite  system  of  points,  of  lines  or  of  {danes;  and 
secondly,  the  surface,  which  may  be  r^arded  as  a  doubly 
infinite  system  of  points  or  of  planes,  and  also  as  a  spedal 
triply  infinite  system  of  lines.  (The  tangent  lines  of  a  surface 
are  a  special  complex.)  As  distinct  particular  cases  of  the 
first  figure  we  have  the  i^ane  curve  and  the  cone,  and  as  a  par- 
ticular case  of  the  second  figure  the  ruled  surface,  regulus  or 
singly  infim'te  system  of  lines;  we  have,  besides,  the  congruence 
or  doubly  infinite  system  of  lines  and  the  complex  or  triply 
infinite  system  <rf  lines.  And  thus  crowds  of  theories  arise 
which  have  hardly  any  analogues  in  plane  geometry;  the  re- 
lation of  a  curve  to  the  various  surfaces  which  can  be  drawn 
through  it,,  and  that  of  a  surface  to  the  various  curves  which 
can  be  drawn  upon  it,  are  different  in  kind  from  those  wfaidi  in 
plane  geometry  most  neariy  correspond  to  them — the  rdation 
of  a. system  of  points  to  the  different  curves  through  them  and 
that  of  a  curve  to  the  systems  of  points  upon  it.  In  particular, 
there  is  nothing  in  plane  geometry  to  correspond  to  the  theory 
of  the  curves  of  curvature  of  a  surface.  Aigain,  to  the  single 
theorem  of  plane  geometry,  that  a  line  is  the  shortest  distance 
between  two  points,  there  correqx>nd  in  solid  geometry  two 
extensive  and  difficult  theories — that  of  the  geodesic  lines  on  a 
surface  and  that  of  the  minimal  surface,  or  surface  of  minimum 
area,  for  a  ^ven  boundary.  And  it  would  be  easy  to  say  mora 
in  illustration  of  the  great  extent  and  complexity  of  the  subject. 

In  Part  I.  the  subjea  will  be  treated  by  the  ordinary  methods 
of  analytical  geometry;  Part  II.  will  consider  the  (jauasian 
treatment  by  differentials,  or  the  E,  F,  0  analysis. 

Part  I.  • 
Surfaces  in  General;  Tatses,  fire. 
X.  A  surface  may  be  regarded  aa  the  locus  of  a  doubly  infinite 


X,  y,  s;  or,  if  we  pleaae,  by  a  male  homogeneous  relatioa  I/«- 
1  (*jiFi  y*  h  v)".«o.  between  the  quadnplaaaroo-ordinatei  «.  y,  s»  v.. 
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The  degree  n  of  the  equation  is  the  order  of  the  nirface;  and  th» 
definition  of  the  order  agrees  with  the  geometrical  one,  that  the 
order  d  the '  surface  is  equal  to  the  number  of  the  inter- 
sections of  the  surface  by  an  arbitrary  line.  Starting  from  the 
foregoing  point  definition  of-  the  surface,  we  might  develop  the 
notions  of  the  tangent  line  and  the,  tangent  plane;  but  it  will  be 
more  convenient  to  consider  the  surface  ah  tniiio  from  the  more 
general  point  of  view  in  its  rdatioa  to  tlu;  point,  the  line  and  the 
plane. 

2.  Mention  has  been  made  of  the  plane  curve  and  the  cone;  it 
is  proper  to  recall  that  the  order  of  a  plane  curve  is  equal  to  the 
^^.  number  <^  its  intersections  by  an  arbitrary  line  (in 
"'*''''  the  plane  of  the  curve),  and  that  its  dass  is  equal  to  the 

number  of  tangents  to  the  curve  which  pass  through 
an  arbitrary  point  (in  the  plane  of  the  curve).^  Tne 
cone  is  a  figure  correlative  to  the  plane  curve:  corresponding  to 
the  plane  of  the  curve  we  have  the  vertex  of  the  cone,  to  its  tangents 
the  generating  lines  of  the  oone,  and  to  its  points  the  tangent 
planes  of  the  cone.  But  from  a  different  point  of  view  we  may 
consider  the  generating  lines  of  the  cone  as  corresponding  to  the 
points  of  the  curve  and  its  tan^nt  planes  as  corresponding  to  the 
tangents  of  the  curve.  From  thu  pomt  of  view  we  define  the  order 
of  Uie  cone  as  equal  to  the  number  of  its  intersections  (generating 
lines)  by  an  axbitrary  plane  through  the  vcotex,^  and  its  class  as 
equal  to  the  number  of  the  tangent  planes'  which  pass  through 
an  arbitrary  line  through  the  vertex.  And  in  the  same  way  that  a 
plane  curve  hu  mnguLarities  (singular  points  and  singular  tangents) 
so  a  cone  has  singularities  (singular  generating  lines  and  singular 
tangent  pbnes). 

3.  Consider  now  a  surface  in  connexion  with  an  arbitrary  line. 
The  line  meets  the  surface  in  a  certain  number  of  points,  and,  as 
already  mentioned,  the  order  of  the  surface  is  equal  to  the  number 
of  these  intersections. .  We  have  through  the  line  a  certain  number 
of  tangent  planes  of  .the  surface,  and  the  (lasi  of  the  surface  is  equal 
to  the  numoer  of  these  tangent  planes. 

But,  further,  through  the  line  imagine  a  plane;  this  meets  the 
'surface  in  a  curve  the  order  of  which  is.  equal  (as  is  at  once  deen) 
to  the  order  of  the  surface.  Again,  on  the  line  imagine  a  point; 
this  is  the  vertex  of  a  cone  circumscribing  the  surface,  and  the 
(Class  of  this  cone  is  equal  (as  is  at  once  seen}^  to  the  class  of  the  sur- 
face. The  tangent  lines  of  the  surface  which  lie  in  the  plane  are 
nothing  dse  than  the  taneents  of  the  plane  section,  and  thus  form 
'a  singly  infinite  series  of  lines;  similarly,  the  tangent  lines  of  the  sur- 
face which  pass  through  the  point  are  nothing  else  than  the  generat- 
ing lines  of  the  circumscribed  cone,  and  thus  form  a  singly  infinite 
'senes  of  lines.  But,  if  we  consider  those  tangent  lines  of  the  sur- 
face which  are  at  once  in  the  plane  and  through  the  point,  we  see 
that  they  are  finite  in  number;  and  we  define  the  rank  of  a  surface 
jBA  equal  to  the  number  c^  tangqnt  lines  which  lie  in  a  given  plane 
and  pass  through  a  given  point  in  that  plane.  It  at  once  follows 
that  the  <4ass  of  the  plan^  section  and  the  order  of  the  circum- 
scribed cone  are  each  eqiud  to  the  rank  of  the  surface,  and  are  thus 
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(what  is  in  fact  the  case)  that  the  circumscribed  cone  has  line 
singularities,  for  otherwise  its  dass,  that  is  the  dass  ol -the  surface, 
would  be  o(a^i),  which  is  not  "■n(n— i)*.. 

4.  The  notions  of  the.  tangent  line  and  the  tai^ent  plane  have 
been  assumed  as  known,  but  they  reauire  to  be  further  explained 

in  reference  to  the  onginal  point  definition  of  the  sur- 
face. Speaking  generally,  we  may  say  that  the  points 
of  the  surface  consecutive  to  a  given  pcnnt  on  it  lie  in  a 
plane  which  is  the  tangent  plane  at  the  given  point,  and 
oonversdy  the  given  point  is  the  point  of  contact  of  this  tangent 
plane,  «nd  that  any  line  through ■  the  point  of  contact  and  in  the 
tangent  plane  is  a  tangent  line  touching  the  surface  at  the  point  of 
contact.  Hence  we  see  at  once  that  the  tangent  line  is  any  line 
meeting  the  surface,  in  two  consecutive  points^  or — what  b  the  same 
thing— a  line  meetiing  the  surface  in  the  point  of  contact  counting 
as  two  intersections  and  in  n— 3  tither  points.  But,  from  the 
foregoing  noti<>n  of  the  tangent  plane  aa  a  plane  containing  the 
point  of  contact  and  the  consecutive  points  of  the  surface,  the  pauage 
.to.  the  true  definitbn  of  the  tangent. plane  is  not  equally  obvious. 
A  plane  in  general  meets  the  surface  of  the  order  n  in  a  curve  of 
that  order' without  double  points;  but  the  plane  may  be  such  that 
the  curve  has.  a  double  point,  and  when  this  is  so  the  plane  is  a 
'tangent  plane  having  th6  double  point  for  its  point  of  contact. 
The  double  point  is  either  an  aoiod^  (isolated  point),  then  the  surface 
at  the  point  in  question  is  convex  towards  (that  is,  concave  away 
from)  the  tangent  plane  ^  or  else- it  is  a  crunode,  and  the  surface 
at  the  point  in  question  is  then  concavo-convex,  that  is,  it  has  its 
tvo  curvatures  in  opposite  sens^  (see  below,  par.  16).  Observe  that 
in  either  case  any  line  whatever  in  the  plane  and  through  the  point 
meets  the  surface  in  the-  points  id  which  if  meets  the  plane  curve, 
yit,  in  the  point  of  coptact,  whkh  qua  double  point  counts  as  two 
intersections,  and  in  if— a -other  points;  that  is,  we  have  the 
preceding  definition  of  the  tangent  hne.. 

5.  The  complete  ennmeratioa  and  discussion  of  the  singularities 
of  a  Surface  is  a  question  of  extreme  difficulty  which  has  not  yet 


been  solved.^  A  plane  curve  has  point  nnguhrities  and  line 
singularities;  oorrespondiM;  to  thete  we  have  for  the  surface  isolated 
point  singularities  and  isolated  plane  singularities,  but 
there  are  besides  continuous  singularities  applying  to 
curves  on  or  torses  circumscribed  to  the  surface,  and 
it  is  among  these  that  we  have  the  non-special  singularities  which 
play  the  most  important  part  in  the  theory.  Thus  the  plane  curvn 
represented  by  the  general  equation  .(*Ix,  y,  s)"ao^  of  any  given 
order  n,  has  the  non-special  line  singulanties  of  infleMons  and 
double  taneents;  corresponding  to  this  the  surface  represented  by 
the  general  equation  C*i«»  y»  »t  w)»«»o,  of  any  given  order  n, 
has,  not  the  isolated  plane  singularities,  but  tne  continuous 
singularities  of  the  spinode  curve  or  torse  and  the  node-couple 
curve  or  torse.  A  plane  may  meet  the  surface  in  a  curve 
having  (i)  a  cusp  (spinode)  or  (2)  a  pair  of  double  points;  in 
each  case  there  is  a  singly  infinite  system  of  such  singular  tangent 
planes,  and  the  locus  of  the  ^points  of  contact  is  the  curve, 
the  envelope  <>f  the  'tangent  planes  the  torse.  The  reciprocal 
singularities  to  these  are  the  nodal  curve  and  the  cuspidal  curve: 
the  surface  may  intersect  or  touch  itself  along  a  curve  in  such  wise 
that,  cutting  tne  surface  by  an  arbitrary  plane,  the  curve  of  inters 
section  has  at  each  intersection  of  me  plane  with  the  curve 
on  the  surface  (i)  a  double  point  (node)  or  (3)  a  cusp.  Observe 
that  these  arc  singularities  not  occurring  in  the  surface  represented 
by  the  general  equation  (*]x,  y^  s,  w)*  ^oof  any  order;  observe 
further  that  in  the  case  of  both  or  either  of  these  singularities  the 
definition  of  the  tangent  plane  must  be  modified.  A  taneent  plane 
b  a  plane  such  that  there  is  in  the  plane  section  a  doubw  point  in 
addition  to  the  nodes  or  cusps  at  the  intersections  with  the  singular 
lines  on  the  surface. 

6.  As  regards  isolated  singularities,  it  will  be  sufficient  to  mention 
the  point  singularity  of  the  conical  point  (or  cnicnode)  and  the 
corresponding  fJane  singularity  of  the  coni^-of  contact  (or  cnictrope). 
In  the  former  case  we  have  a  point  such  that  the  consecutive  points, 
instead  of  lying  in  a  tangent  plane,  lie  on  a  quadric  cone,  having 
the  point  for  its  vertex;  in  the  latter  case  we  have  a  plane  touching 
the  surface  along  a  conic;  thit  is,  the  complete  intersection  of  the 
surface  by  the  plane  is  made  up  of  the  conic  taken  twice  and  of 
a  residual  curve  of  the  order  »— 4. 

7.  We  may^  in  the  general  theory  of  surfaces,  consider  either  a 
surface  and  its  reciprocal  surface,  tiie  reciprocal  surface'  beinff 
taken  to  be  the  surface  enveloped  by  the  polar  planes  (in  rKara 
to  a  given  quadric  surface)  of  the  points  of  the  original  surface; 
or — ^what  is  oetter — we  may  consider  a  given  surface  in  reference 
to  the  reciprocal  relations  of  its  order,  rank,  class  and  singularities. 
In  either  case  we  have  a  series  of  unaccented  letten  ana  a  corre- 
sponding series  of  accented  lettera,  and  the  relations  between  them 
are  such  that  we  may  in  any  equation  interchange  the  accented 
and  the  unaccented  letters;  in  some  cases  an  unaccented  letter 
may  be  equal  to  the  corresponding  accented  letter.  Thus,  let  n, 
ff'  be  as  before  the  order  and  the  class  of  the  surface,  but,  instead 
of  immediately^defining  the  rank,  let  a  be  used  to  denote  the  class 
of  the  plane  section  and  a'  the  order  of  the  circumscribed  cone; 
also  let  5,  y  be  numbera  referring  to  the  singularities.  The  form 
of  the  relations  is  a^a'  («rank  of  surface);  a'-f»  (n— i)— 5; 
n'^ft  (ii-i)«-5:  a-«'  (n'-i)  -5';  »  -  »'  (i«'-i)«-5'. 
In  these  last  equations  5,  ^  are  merely  written  down  to  denote 
proper  corresponding  combinations  of  the  several  numbera  referring 
to  the  singularities  collectively  denoted  by  5,  5^  respectively.  The 
theory,  as  already  mentioned,  is  a  complex  and  difficult  on& 

8.  A  torse  or  developable  corresponds  to  a  curve  in  space  in  the 
same  manner  as  a  cone  corresponds  to  a  plane  curve:  although 
capableof  representation  by  an  equation  Z7>"  (*  j  x,  y,  s,  w)*  ^^^ 

—o,  and  so  of  coming  under  the  foresoing  Point  JTf-f^Tjj, 
definition  of  a  surface,  it  is  an  entirdy  distinct  geo-  •"'**'*■■• 
metrical  conception.  We  may  indeed,  qua  surfacer  r^ard  it 
as  a  surface  characterized  by  the  property  |hat  each  of  its 
tangent  planes  touches  it,  not  at  a  single  point,  but  along  a 
line:  this  b  equivalent  to  saying  that  it  is  the  envelope,  not  of  a 
doubly  infinite  series  of  planes,  as  b  a  proper  surface,  but  of  a 
singly  infinite  system  of  planes.  But  it  is  perhaps  easier  to  regard 
it  as  the  locus  of  a  singly  infinite  system  of  lines,  each  line  meeting 
the  consecutive  line,  or,  what  is  the  same  thing,  the  lines  being  tan- 
gent lines  of  a  curve  in  space.  Th^  tangent  plane  b  then  the  plane 
through  two  consecutive  lines,  or,  what  b  the  same  thing,  an  oscu- 
lating plane  of  the  curve,  whence  also  the  tangent  plane  intersects 
the  surface  in  the  generating  line  counting  twice,  and  in  a  rendual 
curve  of  the  order  n— 2.  The  curve  is  said  to  be  the  edge  of  r6> 
gression  of  the  devebpable,  and  it  b  a  cuspidal  curve  thereof; 
that  is  to  say,  any  plane  section  of  the  developable  has  at  each 
point  of  intersection  with  the  edge  of  regression  a  cusp.,  A  sheet, 
of  paper  bent  in  any  manner  without  cnunpling  gives  a  developable; 


'  In  a  plane  curve  the  only  singularities  which  need  to  be  con- 
sidered are  those  that  present  themselves  in  Plflcker's  equadona, 
for  every  higher  singularity  whatever  is  equivalent  to  a  oartain 
number  of  nodes,  cusps,  inflexions  and  .double  tangents.  As  re- 
gards a  surface,  no  such  reduction  of  the  higher  singularities  has 
as  yet  been  made. 
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bat  we  caonoe  ^AA  tt  aingle  theeC  ot  ptper  property  eshibit  the 
focm  in  the  ndgfabouriioocrof  the  edge  of  iwesston:  we  need  two 
sheeu  connected  along  a  plane  curve,  whtchi  when  the  paper  is 
bent,  becomes  the  edge  ol  regression  and  appears  as  a  cuspidal 
carve  on  the  surface. 

It  may  be  mentioned  that  the  condition  which  must  be  satisfied 
in  order  that  the  equation  U^o  shall  represent  a  developable 
is  H{V)  "lO;  that  is,  tne  Hessian  or  functional  determinant  formed 
with  the  second  differential  coefficients  of  U  must  vanish  in  virtue 
of  the  equation  £/«o,  or— what  Is  the  same  thing—If (Z/)  must 
contain  &  as  a  factor.  If  in  cartesian  co-ordinates  the  equation 
is  taken  in  the  form  s— /  {x,  y)"'0,  then  the  condition  Is  f<'-J*"«o 
identically,  where  r,  «,  I  deuite  as  usual  the  second  diffetjential 
coefficients  of  s  in  regard  to  x.  y  respectively. 

9.  A  regulus  or  ruled  surface  is  the  Icktus  of  a  singly  infinite 
system  of  lines,  where  the  consecutive  lines  do  not  intersect  ^  this 
^. .  .  _  ia  a  true  surface,  for  there  is  a  doubly  infinite  series  of 
JHUHAJsar    tangent  planes — in  fact  any  plane  through  any  one 

of 'tne  lines  b  a  tangent  plane  of  the  surface,  touching 
it  at  a  point  on  the  line,  and  in  such  wise  that,  as  the 
tai^ent  plane  turns  about  the  line,  the  point  of  contact  moves 
along  the  line.  The  complete  intersection  of  the  surface  by  the 
tangent  plane  is  made  up  of  the  line  counting  once  and  of  a  residual 
curve  of  the  order  n—i,  A  quadric  surface  is  a  regulus  in  a  two- 
fold manner,  for  there  are  on  the  surface  two  systems  of  lines 
each  of  which  is  a  regulus..  A  cubic  surface  may  be  a  regulus 
(see  below,  par.  11). 

Surfaces  qf  the  Orders  2,  j  and  4. 

10.  A  surface  of  the  second  order  or  a  quadric  surface  Is  a  surface 
•uch  that  every  line  meets  it  in  two  points,  or — what  comes  to  the 

same  thing^ — such  that  every  plane  section  thereof 
is  a  conic  or  quadric  curve. .  Such  surfaces  have  been 
studied  from  every  point  of  view.  The  only  singular 
forms  are  when  there  is  (i)  a  conical  point  (cnicnode),  when  the  sur- 
face a  a  cone  of  the  second  order  or  quadricone;  (2)  a  conic  of 
contact  (cnictrope),  when  the  surface  is  this  conic;  from  a  different 
point  .of  view  it  is  a  "  surface  aplatie  '*  or  flattened  surface.  Ex- 
cluding these  degenerate  forms,  the  surface  is  of  the  order,  rank 
and  c&ss  each-*- 2,  and  it  has  no  singularities.  Distinguishing 
the  fdhns  according  to  rtalUy,  we  have  the  ellipsoid,  the  hyper- 
boloid  of  two  sheets,  the  hyperboloid  of  one  sheet,  the  elliptic 
paraboloid  and  the  hyperbolic  paraboloid  (sec  Gbombtrt:  I  Ana- 
lytUal).  A  particular  case  of  the  ellipsoid  is  the  sphere;  in  abstract 
gcometiy  thu  is  a  9uadric  surface  passing  through  a  given  qoadru; 
curve,  the  circle  at  infinity.  The  tangent  plane  of  a  quadric  surface 
meets  it  in  a  quadric  curve  having  a  node,  that  is,  In  a  pair  of  lines; 
hence  there  are  on  the  surface  two  ^ngly  infinite  sets  of  lines.  Two 
lines  of  the  same  set  do  nqt  meet,  but  each  line  of  the  one  set  meets 
each  line  of  the  other  set';  the  surface  is  thus  a  renins  in  a  two- 
fold manner.  The  lines  are  real  for  the  hyperboloid  of  one  sheet 
and  for  the  hyperbolic  paraboloid;  for  the  other  forms  of  surface 
they  are  imaginary. 

11.  We  have  next  the  siuface  of  the  third  order 'or  cubic  surface, 
which  has  also  been  very  completely  studied.     Such  a  surface 

may  have  isolated  point  Angularities  (cnicnodcs  or 
points  of  higher  singularity),  or  it  may  nave  a  nodal 
line;  we -have  thus  21+3,*  33  cases.  In  the  general 
case  of  a  surface  without  any  singularities,  the  order,  rank  and  class 
ares 3.  6,  12  respectively.  The  surface  has  upon  it  27  lines, 
lying  DV  threes  in  45  planes,  which  ar«;  triple  tangent  planes.  Ob- 
serve that  the  tangent  plane  is  a  plane  meeting  the  surface  in  a 
curve  having  a  node.  For  a  surface  of  any  given  order  n  there 
will  be  a  certain  number  of  pbnes  each  .meeting  the  surface 
in  a  curve  with  3  nodes,  that  is,  triple  tangent  pfaines;  and, 
in  the  particular  case  where  11^3,  the  cubic  curve  with  3 
nodes  is  of  course  a  set  of  3  lines;  it  is  found  that  the  number  of 
triple  tangent  planes  is,  as  just  mentioned,  •«45.  This  would 
give  135  hpes,  out  through  each  line  we  have  5  such  planes,  and 
the  number  of  lines  is  thus  =27.  The  theory  of  the  27  lines  is 
an  extensive  and  interesting  one;  in  particular,  it  may  be  noticed 
that  we  can,  in  thirty-six  ways,  select  a  system  of  6X6  lines, 
or  "  double  sixer,"  such  that  no  two  lines  of  the  same  set  intersect 
each  other,  but  that  each  line  of  the  one  set  intersects  each  line  of 
the  other  set. 

A  cubic  surface  having  a  nodal  line  is  a  ruled  surface  or  regulus; 
in  fact  any  plane  throu^  the  nodal  line  meets  the  surface 
in  this  line  counting  twice  and  in  a  residual  line,  and  there  is 
thus  00  the  surface  a  mngly  Infinite  set  of  lines.  There  are  two 
forma. 

la.  Aa  regards  quartic  surfacee,  only  particular  forms  have  been 
much  studied.  A  quartic  surface  can  have  at  most  16  conical 
points  (ctticnodes);  an  instance  of  such  a  surface  is 
FfeaAel's  wave  surface,  which  has  |  real  cnicnodes  in 
one  of  the  principal  planes,. 4X2  imaginary  ones  in 
the  other  two  principal  planes,  and  4  imaginary  ones  at  infinity — 
in  all  16  cnicnodes:  the  nme  surface  has  siuo  4  real +12  imaginary 
planes  each  touching,  the  surface  along  a  circle  (cnictropc») — in 
all  16  cnictropes.    It  was  easy  by  a  mere  bomographic  transforma- 
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tion  tn  pass  to  ike  men  goienl  aqrfaee  called  the  tetr«hedroid; 
but  this  was  itself  only  a  particular  form  of  the  general  surface 
with  16  cnicnodes  and  16  cnictropes  first  studiea  by  Kummer. 
Quartic  surfaces  with  a  smaUer  mimbcr  of  cnicnodes  have  also  been 
considered. 

Another  very  Important  form  b  the  quartic  surface  having  a 
nodal  conic ;  the  nodal  conic  may  be  the  circle  at  infinity;  and  we  have 
then  the  so-called  anallazmatic-  surface.  othenHse  the  ^lide 
(which  includes  the  ^rticuhr  form  called  Dupin's  cycUde).  These 
correspond  to  the  bkimilar  quartic  curve  of  plane  geometiy.  Other 
forms  of  quartic  surface  might  be  referred  tow 

Cauffruaices  and  Complexes, 

13.,  A  oonenience  b  a  douUy  infinite  system  .of  fines.. ^ A  Hue 
depends  on  Tour  parameters  and  can  therefore  be  dctcnnined  so 
as  to  satisfy  four  conditions;  if  only  two  conditions  are  ^^ 
imposed  on  the  line  we  have  a  doubly  infinite  system  \f^** 
of  lines  or  a  coi^ruence.  For  instance,  the  lines  meet-  •***•• 
ing  each  of  two  given  lines  form  a  oongnienoe^  It  b  hardly 
necessary  to  remark  that,  imposing  on  the  line  one  more 
condition,  we  have  a  ruled  surface  or  regulus;  thus  we  can  in  an 
infinity  of  ways  separate  the  congruence  into  .a  siofly  in&oite 
system  of  reguh  or  ot  torses  (see  below,  par.  16). 

Gjnsiderin^  in  connexion  with  the  congruence  two  arWtrary 
lines,  there  will  be  in  the  congruence  a  determinate  number  of  lines 
which  meet  each  of  these  two  lines;  and  the  number  of  hues  thus 
meeting  the  two  lines  is  said  to  be  the  order-doss  of  the  congruence. 
If^the  two  arbitrary  lines  are  taken  to  intersect  each  other,  the 
congruence  lines  which  meet  each  of  the  two  lines  separate  them* 
selves  into  two  sets — those  which  lie  in  the  plane  of  the  two  linea 
and  those  which  pass  through  their  intersectiGa.  There  will  be  in 
the  former  set  a  determinate  number  of  congruence  lines  which 
is  the  order  of  the  congruence,  and  in  the  latter  set  a  determinate 
number  of  congruence  lines  which  b  the  doss-  of  the  congruence. 
In  other  words,  the  order  of  the  congruence  b  equal  to  the  number 
of  congruence  lines  lying  in  an  armtiary  plane,  and  ita  dass  to 
the  number  of  oongnience  lines  passing  through  an  arbitrary 
point. 

The  followinjf  syvtema  of  lines  form  each  of  them  a  congrueace; 
(A)  lines  meeting  each  of  two  given  curves r  (B)  Kacs  meeting  a 
given  curve  twice;  (C)  lines  meeting  a  given  curve  and  touching 
a  given  surface;  (D)  lines  touching  eaoa  of  two  given  surfaces; 
(E)  linos  touching  a  given  aurface  twice,  or,  say,  the  bitangents 
of  a  given  surface. 

The  last  case  is  the  most  general  one;  and  convcrsdy  for  a  given 
congruence  there  will  be  in  general  a  surface  having  the  congruence 
lines  for  bitangents,  Tbb  eurfaoc  b  said  to  be  the  fual  surface 
of  the  conerueooe;  the  general  surface  with  16  cnicnodes  first  pre- 
sented itsdf  in  thU  manner  as  the  focal  suiface  of  a  congruence. 
But  the  focal  surface  may  degenerate  into  the  forms  bdonging  to 
the  other  cases  A,  B,  C,  D. 

14.  A  comf^ex  is  a  triply  infinite  system  of  lines~for  instance, 
the  tai^ent  lines  of  a  surface.  Considering  an  arbitraqr  point 
in  connexion  with  the  comf^x,  the  complex  lines  which  romsltxrs- 
pasB  through  the  point  form  a  cone;  considering  a  plane  ^ 

m  connexion  with  it,  the  complex  lines  which  lie  in  the  plane  envelop 
a  curve..  It  is  easy  to  see  tnat  the  class  of  the  curve  is  equal  to 
the  order  of  the  cone;  in  fact  each  of  these  numbers  is  equal  to  the 
number  of  complex  lines  which  lie  in  an  arbitrary  plane  and  pass 
through  an  arbitrary  point  of  that  plane;  and  we  then  say  order 
of  complex  •■  order  oi  curve;  rank  of  complex ^class  of  curve 
"Order  of  cone:  ctcss  of  complex  "Class  of  cqne.  It  is  to  be 
observed  that,  while  for  a  congruence  there  b  in  general  a  surface 
having  the  congruence  lines  for  bitangents,  for  a  coniplex  there  b 
not  in  general  any  surface  having  the  complex  lines  for  tangents; 
the  tangent  fines  m  a  surface  are  thus  only  a  special  form  of  complex. 
The  theory  of  complexes  first  presented  itself  in  the  researchea 
of  Malus  on  systems  ci  rays  ot  light  in  connexion  with  double 
refraction. 

15.  The  analytical  theory  as  wril  of  coni^enoes  as  of  complexes 
is  most  easily  carried  out  by  means  of  the  six  co-ordinates  of  a  fine; 
via.  there  are  co-ordiaatcs  (a*  b,  c,  f,  g,  h)  connected  by  the  equation 
o/+far+'A*"0>  BAd  therefore  such  that  the  ratios  a:k:c'.f:g:k 
constitute  a  system  of  four  arbitrary  parameters.  We  have  thus 
a  coaparaence  of  the  order  n  represented  by  a  single  homogeneous 
equation  of  that  order  (*Ia,  6,  c,J,  ^,  a)"""0  oetween.  the  six 
oo'Oniinates;  two  such  relations  determine  a  congruence.  But  we 
have  in  regard  to  congniences  the  aanoie  difficulty  as  that  which 
presents  itself  in  regard  to  curves  in  space:  it  is  rfot  every  congru- 
ence which  can  be  represented  CQfn|delely  and  precisely  by  two 
such  equations  (see  GCoilBTRY:  \  ant). 

The  linear  equation  (•{[«,  ft,  e,  f,  g,  'h)^o  represents  a  congruence 
of  the  first  order  or  Knear  congruence;  sncfi  congruences  are  inter- 
esting both  in  geometry  and  in  connexion  with  the  tiwory  of  forces' 
acting  on  a  rigid  body. 

Curvis  of  Cwvaiure;  Asymplotk  Lints. 

16.  The  normals  of  a  surface  form  a  congruence.  In  any  con- 
gruence the  lines  consecutive  to  a  given  congruence  line  do  not 
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b  genanl  aeet  this  line;  trat  itnam  b  a  determinate  namber  of 
consecutive  lines  whidi  do  meet  it;  tfr^  attending  for  tlie  moment 
to  only  one  of  these,  say  the  congruence  line  b  met  by  a  consecutive 
oongri]enoe*line.  In  psirticuiar,  ench  normal  is  met  bf  a  consecutive 
normal;  th^s  again  is  met  by  a  consecutive  normal,  and  so  on. 
Tliat  is,  we  have  a  sinriy  inmiice  system  of  normals  each  meeting 
the  consecutive  normal,  and  so  forming  a  torse;  starting  from 
diffeient  normals  successively,  we. obtain  a  singly  infinite  system 
of  such  torses.  But  each  noraial  is  in  fact  met  by  two  consecutive 
normals,  and,  using  in  the  construction  first  the  one  and  then  the 
other  of  these,  we  obtain  two  singly  infinite  systems  of  torses 
each  intersecting  the  given  surface  at  right  angles.  In  other 
words,  if  in  place  of  the  normal  we  consider  the  point  on  the 
suffaoe,  we  obtain  on  the  surface  two  singly  infinite  sjrstems  of 
curves  such  that  for  any  curve  of  either  system  the  normals  at 
consecutive  points  intersect  each  other;  moieover,  for  each 
nonnal  the  torses  of  the  two  systems  intersect  each  other  at 
right  angles;  and  therefore  for  each  point  of  the  surface  the  curves 
of  the  two  systems  intersect  each  oth^  at  right  angles.  The  two 
systems  of  curves  are  said  to  be  the  curves  of  curvature  of  the 
turf  ace. 

The  normal  is  met  by  the  two  consecutive  normals  in  two  points 
which-  are  the  centres  of  curvature  for  the  point  on  the  surface; 
these  lie  either  on  the  same  side  of  the  point  or  on  opposite  sides, 
and  the  surface  has  at  the  point  in  question  like  curvatures  or 
oppo^te  curvatures  in  the  two  cases  respectively  (see  above, 
par.  4). 

17.  in  immediate  connexion  with  the  curves  of  curvature  we 
have  the  so-called  asymptotic  curves  (Haupt^tangentenlinien). 
The  tangent  plane  at  a  point  of  the  .surface  cuts  the  surface  in  a 
curve  having  at  that  point  a  node.  Thus  we  have  at  the  point 
of  the  surface  two  dlrectbns  of  passage  to  a  consecutive  point, 

•  or,  say,  two  elements  of  arc;  ancf,  passing  along  one  of  these  to 
the  consecutive  point,  and  thence  to  a  consecutive  point,  and  so 
on,  we  obtain  on  the  surface  a  curve.  Startinjg  successively  from 
different  points  of  the  surface  we  thus  obtain  a  singly  infinite 
system  of  curves;  or,  using  first  one  and  thai  th^  other  of  the  two 
directions,  we  obtain  two  singly  infinite  systems  of  curves,  which 
are  the  curves  above  referred  to.  The  two  curves  at  any  point 
are  eoually  inclined  to  the  two  curves  of  curvature  at  that  point, 
or— wnat  is  the  same  thing — ^the  supplementary  angles  formed  by 
the  two  asymptotic  lines  are  bisected  by  the  two  curves  of  curvature. 
In  the  case  ot  a  quadric  surface  the  a^mptotic  curves  are  the  two 
systems  of  lines  on  the  surface. 

Geodetic  Lbus, 

18.  A  geodetle  Bne  (or  curve)  is  a  shortest  curve  on  a  surface: 
more  accurately,  the  element  of  arc  between  two  consecutive 
pmnts.of  a  geodetic  line  is  a  shortest  arc  on  the  surface.  We  are 
thus  led  to  the  fundamental  property  that  at  each  point  of  the 
curve  the  osculating  plane  of  the  curve  passes  through  the  nonnal 
of  the  surface;  in  other  words,  any  two  consecutive  arcs  PP'i P*P" 
are  m  piano  with  the  nonnal  at  P*  Starting  from  a  given  point 
P  on  the- surface,  we  have  a  singly  infinite  system  <»  eeooetics 
proceeding  along  the  surface  in  the  direction  of  the  several  tangent 
lines  at  the  point  P;  and,  if  the  direction  PP'  is  given,  the  property 
gives  a  construction  by  successive  elements  of  arc  for  the  required 
geodetic  line. 

Conridering  the  geodetic  lines  which  proceed  from  a  given  point 
P  of  the  surface,  any  particular  geodetic  line  is  or  is  not  again 
intersected  by  the  consecutive  venerating  line;  if  it  is  thus  inter- 
sected, the  generating  line  is  a  shortest  line  on  the  surface  up  to,  but 
not  beyond,  the  point  at  -which  it  is  fint  intersected  by  the  con- 
secutive generating  Kne;  if  it  is  not  intersected,  it  continues  a 
shortest  hne  for  the  whole  course. 

In  the  analytical  theory  both  of  geodetic  lines  and  of  the  curves 
of  curvature,  and  in  other  parts  of  the  theonf  of  surfaces,  it  is  very 
convenient  to  consider  the  rectangular  co-ordinates  x,  y,  s  of  a  point 
ci  the  surface  as  given  functions  of  two  independent  parameters 
^,  q;  the  form  of  these  functions  of  course  determines  the  surface, 
since  by  the  elimination  of  p,  q  from  the  three  equations  we  obtain 
the  equation  in  the  co-ordinates  x,  y,  s.  We  have  for  the  geodetic 
lines  a  differential  equation  of  the  second  order  between  p  and  g; 
the  general  solution  contains  two  arlntrary  constants,  and  is  thus 
capaUe  of  representing  the  jgeodetic  line  wihich  can  be  drawn  from 
a  given  point  in  a  given  direction  on  the  surface.  In  the  case  of 
a  quadnc  surface  the  eoltttbn  Involves  hyperelliptic  integrals  of 
the  first  Uad,  dtfpenriing  oa  the  aquare  root  of  a  sextic  f unctiom 

CtavOmettr  C»-wdiMtes» 

19.  The  expnsrfons  of  the  co-ordinates  ac,  y,  s  in  terms  c(  p,  q 
may  contain  a  parameter  r,  and.  if  thb  is  regarded  as  a  given  con- 
stant, these  expressions  will  as  before  refer  to  a  point  on  a  given 
surface.  But,  if  ^,  9,  r  are  regarded  as  three  independent  para- 
meten  x,  y,  a  will  be  the  coKntiinatcs  of  a  point  in  space,  deter- 
mined by  means  of  the  three  parametere  p,  q,  r ;  these  parameters 
are  said  to  be  the  curvilinear  co-ordinates,  or  (in  a  seneralized  sense 
of  the  term)  simply  the  co-ordinates  of  t-^  point.  We  arrive  other- 
wise at  the  notion  by  uking  p,  q,  r  eaui  at  a  g^vea  function  of 


«,  y.  ft  say  we  have  **A(ir,  y,  s).  qmUx,  %  t),  r«>/t(a^  jr. »),  which 
egoations  of  coune  feed  to  cxpressmns  for  p,  9,  r  each  as  a  function 
01  X,  y,  s.  The  fint  equation  determines  a  sii^y  infinite  set  of  sui^ 
faces:  for  any  g^ven  value  of  ^  we  have  a  surface;  and  similariy  the 
second  and  third  equations  determine  each  a  singly  infinite  set  of 
surfaces.  If,  to  fix  the  ideas,  /i,  /i,  /•  are  taken  to  denote  each  a 
rational  and  integral  function  of  «.  y,  a,  then  two  surfaces  of  the 
same  set  will  not  intersect  each  other,  and  through  a  given  point 
of  space  there  will  pass  one  surface  of  each  set;  Uiat  i^  the  point 
will  be  determined  as  a  point  of  intersectmn  of  three  surfaces  be* 
loneing  to  the  three  sets  respectively;  moreover,  the  whole  of  space 
will  be  divided  by  the  three  seta  df  surfaces  into  a  triply  infinite 
system  of  dements,  each  of  them  being  a  parallelepiped. 

Ortkotomic  Surjaus;  ParaUd  Surfaui. 

30.  The  three  sets  of  surfaces  nuy  be  such  that  the  three  surfaces 
through  any  point  of  space  whatever  intersect  each  other  at  right 
angles;  and  tney  are  in  this  case  said  to  be  orthotomic.  The  term 
curvilinear  co-ordinates  was  almost  appropriated  by  Lam^  to  whom 
this  theory  is  chieflv  due,  to  the  case  in  question:  assuming  that 
the  equations  *-/i(*,  y,  s>,  q^fi{x,  v,  s),  f-/«(«,  y,  s)  refer  to  a 
system  of  orthotomic  surfaces,  we  have  in  the  restricted  sense 
p,  tf,  r  as  the  curvilinear  co-ordinates  of  the  point. 

An  * 


interesting  special  case  is  that  of  confocal  quadric  surfaces. 
The  general  equation  of  a  surface  confocal  with  the  ellipsoid 
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•♦■■^^  "*"?+?"  "'J  •od,  if  in  this 

equation  we  consider  x,  y,  s  as  given,  we  have  for  9  a  cubic  equation 
with  three  real  roots  ^  g,  r.  and  thus  we  have  through  the  point 
three  real  surfaces,  one  an  ellipsoid,  one  a  hyperboloid  of  one  sheet, 
and  one  a  hvperboloid  of  two  sheets. 

21.  The  theory  b  connected  with  that  ot  curves  of  curvature 
by  Dupin's  theorem.  Thus  in  any  system  of  orthotomic  surfaces 
each  surface  of  any  one  of  the  three  sets  b  intersected  by  the 
surfaces  of  the  other  two  sets  in  its  curves  of  curvature. 

22.  No  one  of  the  three  sets  of  surfaces  b  altogether  arbitrary: 
in  the  equation  p  "/xCx,  y,  s),  p  is  not  an  arbitrary  function  of  x,  v,  z, 
but  it  must  satisfy  a  certain  partial  differential  equation  of  the  third 
order.  Assuming  that  f  has  this  value,  ve  have  9'-/t(x,  y,  s) 
and  r-"/i(x,  y,  s)  determinate  functions  of  xcf,^  such  that  the  three 
sets  of  surfaces  form  an  orthotomic  system. 

23.  Starting  from  a  given  surface,  it  has  been  seen  (par.  16) 
that  the  normab  along  the  curves  of  curvature  form  two  systems 
of  torses  intersecting  each  other,  and  also  the  given  surface,  at  right 
anales.  But  there  are,  intersecting  the  two  systems  of  torses  at 
right  angles,  not  only  the  given  sunacej  but  a  singly  infinite  system 
of  surfaces.  If  at  each  point  of  the  given  surface  we  measure  off 
along  the  nonnal  one  and  the  same  distance  at  pleasure,  then  the 
locus  of  the  points  thus  obtained  b  a  surface  cutting  all  the  normals 
of  the  given  surface  at  right  angles,  or,  in  other  words,  having  the 
same  normab  as  the  given  surface;  and  it  b  therefore  a  parallel 
surface  to  the  given  surface.  Hence  the  singly  infinite  system  of 
parallel  surfaces  and  the  two  singly  infinite  systems  of  torses  form 
together  a  set  of  orthotomic  surfaces. 

'The  Minimal  Surface, 

34.  Thb  b  the  surface  of  minimum  area — more  Accurately,  a 
surface  such  that,  for  any  indefinitely  small  closed  curve  which  can 
be  drawn  on  it  round  any  point,  the  area  of  the  surface  b  less  than 
it  b  for  any  other  surface  whatever  through  the  closed  curve.  It 
at  once  follows  that  the  surface  at  every  point  b  concavo-convex; 
for,  if  at  any  point  this  was  not  the  case,  we  could,  by  cutting  the 
surface  by  a  plane,  describe  round  the  point  an  indefinitely  small 
closed  plane  curve,  and  the  plane  area  within  the  closed  curve 
would  then  be  less  than  the  area  of  the  element  of  surface  Thithin 
the  same  curve.  The  condition  leads  to  a  partial  differential 
equation  of  the  second  order  for  the  determination  of  the  minimal 
surface:  considering  s  as  a  function  of  x,  y.  and  writing  as  usual 
P*  q%  r,  1,  i  for  the  first  and  the  second  dmerentbl  coelhcients  of 
s  in  regard  to  x,  v  respectively,  the  equation  (as  first  shown  by 
Lagrange)  b  (i  +  ^f  -  2pqs  +  (i  +i^)t  -o,  or,  as  this  may  also 

be  '^wen.  ^  vi4-Wa*'*'g  TTh^T?  "  ^  '^^«^'^^ 
integral  contains  of  course  arbitrary  functions,  and,  if  we  ima^ne 
these  so  determined  that  the  surface  may  psAS  through  a  given 
closed  curve,  and  if,  moreover,  there  b  but  one  minimal  surface 
passing  through  that  curve,  we  have  the  solution  of  the  problem 
of  finoing  the  surface  of  minimum  area  within  the  same  curvx. 
The  surface  conthiued  beyond  the  dosed  curve  is  a  minimal  surface, 
but  it  is  not  of  necessi^  or  in  general  a  surface  of  minimum  area 
for  an  arbitrary  bounding  curve  not  wholly  included  within  the 
given  dosed  curve.  It  is  hardly  necessary  to  remark  that  the 
plane  is  a  minimal  surface,  and  tnat,  if  the  given  closed  curve  is 
a  pbne  curve,  the  pbne  Is  the  proper  solutbn;  that  is,  the  pUne 
area  within  the  given  closed  curve  b  less  than  the  area  for  any  other 
surface  through  the  tame  curve.    The  given  closed  curve  is  not 
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The  partial  differential  equatkMi  waa  dealt  with  fai  a  very 
reoarkable  manner  by  Riemann.    From  tba  aeoond  ionii  given 

above  it  appean  that  we  havej^^f^^  *  a  oonpleta  diffe- 

leatiali  or,  potting  tliia*J|',  we  faitrodiice  into  tbe  solution  a  van- 
able  t,  which  combines  with  s  in  the  forms.  s*«f  (i«V  — x). 
The  boundary  conditions  liave  to  be  satisfied  by  the  det^mination 
of  the  conj^te  variables  ^^  f  ^  fimctions  of  s+if,  f—ift  or, 
say.  iA  Z,  S7  respectively,  and  by  writing  S,  S^  to  denote  *+«>. 
x—iy  respectively.  Riemann  obt^ns  finally  two  ordinary  differ- 
entiflJ  equations  of  the  first  order  in  5, 5*,  n,  ^ ,  Z,  Z\  and  the  results 
are  coniplc(ely  worked  out  in  some  vciy  interring  special  cases. 

CA.CA.) 

PaktU 
We  proceed  to  Ueat  the  differential  geometxy  of  w^wpw,  a 
study  founded  on  the  consideration  of  the  ezpressioii  of  the  Bneal 
dement  in  tenns  of  two  parameters,  v,  v, 

^-  E(fi^+ 2¥dMd9+  CA^^ 

it-const,  «-*const,  being  thus  itystema  of  curves  traced  on 
the  surface.  Hiis  method,  which  may  be  said  to  have  been 
inaugurated  by  Gauss  in  his  daa^cal  paper  published  fai  1838, 
DisquisUiones  generales  circa  superficies  cwvas,  has  the  great 
advantage  of  dniing  in  the  most  natural  way  with  all  questions 
connected  with  geodetics,  geodetic  curvature,  geodetic  drdes, 
ftc. — ^in  feet,  an  relations  of  lines  on  a  surface  iHiich  can  be 
formulated  without  reference  to  anything  external  to  the 
surface.  All  such  relations  when  deduced  for  any  particular 
surface  can  be  at  once  generalized  in  their  application,  holding 
good  for  any  other  surface  which  has  the  same  expression  for 
its  lineal  element;  «.f.  relations  involving  great  circles  and 
small  drdes  on  a  sphere  furnish  us  with  corresponding  relations 
for  geodetics  and  geodetic  circles  on  any  syndastic  surface  of 
constant  specific  curvature. 

I.  Gauss  be^tts  by  introducing  the  conception  <^  the  intoral 
cur^ture  (ptavaHira  inUpa)  of  any  portion  of  a  surface,  ^is 
he  defines  to  be  the  area  ol  the  corresponding  portion  of  a  q>here  of 
anit  radios,  traced  out  by  a  radius  drawn  paralld  to  the  normal  at 
each  point  of  the  surface;  us,  it  is  Jjds/KR'  where  R,  R'  are  the 
principal  radii  of  curvature.  The  quotient  obtained  by  dividing 
the  integral  curvature  of  a  small  portion  of  the  surface  round  a 
point  by  the  area  of  that  portion,  that  is  l/RR',  be  natuially  calls 
the  measure  of  curvature  or  the  specific  curvature  at  the  point  in 
question.  He  proceeds  to  establish  his  leadingjproposition,  that  this 
specific  curvature  at  any  point  is  expressiUe  in  terms  ol  the  E,  F 
81x1  G  which  enter  into  the  equation  for  the  lineal  element,  to- 
gether with  their  differential  ooeffidenu  with  respect  to  the  variabka, 
«and  V. 

It  ia  desirable  to  malce  dear  the  exact  significance  of  this  theorem. 
Of  course^  for  any  particular  surface,  the  curvature  can  be  exprened 
in  an  indefinite  variety  of  ways.    The  spedatity  of  the  Gsussba 
expfcasion  Is  that  it  la  deduced  ia  such  a  manner  as  to  hdd  good 
for  all  surfaces  which  have  the  same  cxpresdon  for  the  lineal  element. 
Tbe  expression  for  the  specific  curvature,  which  is  in  general 
somewhat  elaborate,  assumes  a  very  simple  form  when  a  system 
of  geodetics  and  the  system  of  their  orthog^mal  trajectories  are 
cboieea  for  the  parameter  curves,  the  parameter  u  beuig  madethe 
length  of  the  arc  of  the  geodetic,  measured  from  the  curve.  fli*o 
sdected  as  the  standard.     If  this  be  done  tbe  equation  for  the 
lineal  clement  becomes  dj*»  du'  4>  P^ifa*,  and  that  tor  the  spedfic 
curvature    (RR^)~*->— P~*  d^Pfdtfi.     By   means  of  this  last  ex- 
pression Gfluss  then  proves  that  the  integral  curvature  of  a  triauigle 
lormed  by  three  i^Booetics  on  the  surface  can  be  expressed  in  terms 
of  its  angles,  and  is  equal  to  A-f  B+  C— r. 
This  theorem  may  be  more  generally  stated>— 
The  imUffral  curvatws  of  any  pertion  ff  «.  smfaes^Tr^Xdi 
round  the  contour  of  this  porKotu  where  ds  denotes  the  angle  of 
geodetic  oontingence  of  the  bounduy  curve.   The  ande  of  geodetic 
contingenoe  of  a  curve  traced  on  a  surface  may  be  definea  as  the 
an^  of  intersection  of  two  geodetic  tSLX^gtuxs  drawn  at  the  ex- 
tremities of  an  element  of  arc,  an  angle  which  may  be  eadly  proved 
to  be  the  same  as  the  projection  on  the  tangent  plane  of  the  oixiinary 
angle  of  contingenoe.     The  geodetic  curvature,  p-^,  is  thus  equal 
to  the  ordinary  curvature  multiplied  by  cos  4,  4^  being  the  angle 
tbf»   osculating  plane  of   the  curve  r^y^**^  wth  tfe  tangent 
pleiWi 

Gauss's  theorem  may  be  established  geometrically  In  the  following 
simple  manner:  U  we  draw  sucoeasive  tangent  planes  along  the 
cnrwe.  these  win  ImerseLl  in  a  syrtem  of  lines,  termed  the  cot^ugais 
tangents,  lancang  a  devdopabie  surface.  If  we  unroU  this  develop- 
able then  di^df—d^f,  where  di  b  the  angto  of  geodetic  con- 
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tiwMnte,  d$  ihs  angle  bctfpeen  two  consecutive  conjugate  ta»;ents, 
f  the  angle  the  conjugate  tancent  makes  with  the  curve.  There- 
toie,  as  ^  return^  to  its  original  value  when  we  integrate  round  tbe 
curve,  we  have  Zdi»2d9.  This  equation  holds  for  both  the 
curve  on  the  riven  surface  and  the  representative  curve  on  the 
sphere.  But  the  tangent  planes  along  these  curves  bring  always 
parallel,  their  successive  intersections  are  so  also;  therefore  ^9  ts 
the  same  for  both;  consequently  Zdi  for  the  curve  on  the  surface 
■■Zdj  for  the  representative  curve  on  the  sphere.  Hence  integral 
qffvature  of  curve  of  surface  «area  of  representative' curve  on 
sphere, 

*3«-—  2di  on  sphere  by  spherical  geometry, 
«3r—  2di  for  curve  on  surface. 

-  A  useful  eipression  for  the  geodetic  curvature  of  one  of  the  curves, 
V">oonst,  can  be  obtained.  If  a  curve  reorive  a  small  displaoemdit 
on  any  surface,  so  that  the  displacemenu  of  its  two  extremities 
an  normal  to  the  curve,  it  f oUows,  from  the  calndus  of  variations, 
that  the  variation  of  the  length  of  the  cam»/p->Ms  where  p^ 
is  the  geodetic  curvature,  and  in  the  normal  component  of  the  dis- 
placement at  each  point.  Applying  this  formula  to  one  of  the 
vcurves,  we  find 

Bf?dsm  f(dPfdM)»uiO'  a  length  of  curve-/pJ  tePdb, 
and  as  to  is  the  same  for  all  points  of  the  curve,  p->«  P^P/dn. 

We  can  deduce  immediatdy  from  this  expression  Gauss's  value 
for  the  specific  curvature.  For  applying  his  theorem  to  the  quadri- 
lateral formed  by  the  curves  «,  ui,  v,  si,  aad  remembering  that 
Zdi  along  a  geodetic  vanishes,  we  have 

//  CRRVP<f«*-  -  2di  for  curve  BC-  Zdi  (or  curve  DA. 
■  —  Xp^  for  curve  BC-^2pJds  lor  curve  AD, 

-  -  /p  ^PA  for  curve  BC-f- Ji  gpds  for  curve  AD, 

tnerefore  passing  to  the  limit  P/RR'  >■  —  fiP/dtfi. 

Gauss  then  proceeds  to  consider  what  the  result  vriSl  be  if  a  surface 
be  deformed  m  such  a  way  that  no  lineal  dement  is  dteied.  It  is 
easily  seen  that  this  involves  that  the  angle  at  which  two  curves  on 
the  surface  intersect  is  unaltered  by  this  deformation;  and  since 
obviously  geodetics  remain  geodetics,  the  angle  of  geodetic  contln- 
eence  and  consequently  the  geodetic  eurvature  are  abo  undtered. 
It  therefore  fdlows  from  his  theorem  that  the  integral  curvature  of 
any  portion  of  a  surface  and  the  specific  curvature  at  any  pdnt  are 
unaltered  by  non-extenpional  ddormation. 

CeodeUes  and  Geodetic  drdes. 

A  geodetic  and  its  fundamentd  propertiea  arestated  In  part  I., 
where  it  is  also  explained  in  that  artide  within  what  range  a  geodetic 
possesses  the  property  of  beiog  the  shortest  path  between  two  of  its 
points.  The  determination  of  the  geodetics  on  a  given  surface 
deoends  upon  the  solution  of  a  differentid  equation  U  the  second 
order.  The  first  integrd  of  this  equation,  when  it  can  be  found  for 
any  given  class  of  surfaces,  g^ves  us  the  characteristic  property  of  the 
geodetics  on  such  surfaces.  The  following  are  some  of  the  well- 
known  classes  for  which  thb  integral  has  been  obtained;  (l) 
quadrics;  (3)  devdopabie  surfaces;  (3)  surfaces  of  revolution. 

I.  Qaadricr.— Several  mathematicians  about  the  middle  of  the 
19th  century  made  a  spedd  study  of  the  geometry  of  the  lines  of 
curvature  and  tiie  geodetics  on  quadrics,  and  were  rewuded  by  the 
discovery  of  many  wonderfully  rimple  and  degant  analcgips  be^roen 
their  properties  and  those  of  a  system  of  confood  comes  and  their 
tangents  in  piano.  As  explained  above,  the  lines  of  curvature  on  a 
quadric  are  the  systems  of  orthogonal  curves  formed  by  its  inter- 
section with  the  two  systems  of  confocal  quadrics.  Joachimsthd 
showed  that  the  interpretation  of  the  first  integral  of  the  equation 
for  geodetics  on  a  centrd  quadric  i^  that  dong  a  geodetic  ^D 1  con- 
stant (C,)  p  denoting  the  perpendicular  let  fall  nom  the  centre  on 
the  tangent  plane,  and  D  the  semidiameter  drawn  paralld  to  the 
dement  of  the  geodetic,  the  envelope  of  all  geodetics  having  the  same 
C  bdng  a  line  of  curvature.  In  particular,  all  geodetics  passing 
through  one  of  the  red  umbilics  (the  four  points  wboe  the  inoicatrix 
is  a  cucle)  have  the  same  C. 

Michad  Roberts  pointed  out  that  it  Is  an  immediate  consequence 
of  the  eauatioQ  ^D«C,  that  if  two  umbilioi,  A  and  B  (selecting 
two  not  diametricdly  opporite).  be  joined  by  geodetics  to  any  point 
P  on  a  dven  line  oi  curvature,  tney  malce  equal  andes  with  sucn  line 
of  curvature,  and  oonsequentiy  that,  as  P  moves  along  a  line  of 
curvature,  either  PA-|-rB  or  PA^PB  remains  constant.  Or, 
convendy,  that  the  locus  of  a  pdnt  P  on  the  surface,  for  which  the 
sum  or  difference  of  the  geodetic  distances  PA  and  PB  is  constant, 
is  a  line  of  curvature.  It  follows  that  if  the  ends  of  a  *strii^  be 
fastened  at  the  two  umbilicB  of  a  centrd  quadric,  and  a  style  move 
over  the  surface  keei^ng  the  string  dways  atretdied,  it  wwdescrflM 
a  line  of  curvature. 

Another  striking  andogue  b  the  following:  As,  in  pieno,  if  a 
variabb  pdnt  or  an  ellipse  be  Jdncd  to  the  two  foci  S  and  H, 
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tao  i  PSH  tan  lPHS»GOoat,  and  Cor  the  hyperbola  tan  iPSH/un 
iPHS*  const,  to  for  a  line  of  curvature  on  a  central  quadric,  if  P 
be  joined  to  two  umbilics  S  and  H  by  geodetica,  either  the  product 
or  the  ratio  of  the  tang^enu  of  ^PSH  and  ^PHS  will  be  coiutant. 

Chaslea  proved  that  if  an  ellipse  be  intersected  in  the  point  A  by  a 
confocal  hyperbola,  and  from  any  point  P  on  the  hyperbola  tangents 
PT,  PT'  be  drawn  to  the  ellipse,  then  the  difference  of  the  arcs  of 
the  ellipse  TA^  T'A-the  difference  of  the  tangents  PT.  PT';  and 
subsequently  Graves  showed  that  if  from  any  point  P  on  the  outer 
of  two  confocal  ellipses  tangents  be  drawn  to  the  inner,  then  the 
excess  of  the  sum  oi  the  tangents  PT,  PT'  over  the  intercepted  arc 
TT'  is  constant.  Precisely  the  same  theorems  hold  for  a  quadric 
replacing  the  confocals  by  lines  of  curvature  and  the  rectilineal 
tangents  by  geodetic  tangents  Hart  still  further  developed  the 
analogies  with  confocal  conies,  and  established  the  following  -  If  a 
geodetic  polygon  circumscribe  a  line  of  curvatuie,  and  all  its 
vertices  but  one  move  on  lines  of  curvatuie,  this  vertex  will 
also  describe  a  line  of  curvature,  and  when  the  lines  of  curvature  all 
belong  to  the  same  system  the  perimeter  of  the  polygon  will  be 
constant. 

3.  GjodeUcs  on  DevdopabU  Sttrfaces.— On  these  the  geodetics  are 
the  curves  which  become  right  lines  when  the  surface  ia  unrolled  into 
a  plane.  From  this  property  a  first  integral  can  be  immediately 
deduced. 

3.  Geodetics  on  Surfaces  of  RevohUion. — In  all  such  the  geodetics 
are  the  curves  given  by  the  equation  r  sin  ^«  const,  r  ^tng  the 
perpendicular  on  the  axiri  of  revolution,  ^  the  angle  at  which  the 
carve  crosses  the  meridian. 

The  general  problem  of  the  determination  of  fjeodetics  on  zny 
surface  may  be  advantageously  treated  in  connexion  with  that  of 
"  parallel  "  curves.  By  parallel  "  curves  are  meant  curves  whose 
geodetic  distances  from  one  another  arc  constant — in  other  words, 
the  orthogonal  trajectories  of  a  system  of  geodetics.  In  applying 
this  method  the  determination  of  a  system  of  parallel  curves  comes 
first,  and  the  determination  of  the  geodetics  to  which  they  are 
orthogonal  follows  as  a  deduction*.  If  0  (u,  v)  *» const  be  a  system  of 
parallel  curves,  it  is  shown  that  ^  must  satisfy  the  partial  diRerenttal 
equation 

If  ^  (m,  V,  a)  « const  be  a  system  of  parallel  curves  satisfying  this 
equation,  then  d^/da^contt  is  proved  to  represent  ^e  orthogonal 
geodetics.  The  same  method  enables  us  to  establish  a  result  first 
arrived  at  by  Jacobi,  that  whenever  a  first  integral  of  the  differential 
equation  for  geodetics  can  be  found,  the  final  integral  is  alwavs 
reducible  to  Quadratures.  In  this  method  4  corresponds  to  tne 
characteristic  function  in  the  Hamiltonian  dynamics,  the  geodetics 
l)cing  the  paths  of  a  particle  confined  to  the  surface  when  no 
extraneous  forces  are  in  action. 

The  expression  for  the  lineal  element  on  a  quadric  in  elliptic 
co-ordinates  suggested  to  Liouville  the  conuderation  oS  the  class 
of  surfaces  for  which  this  equation  takes  the  more  general  form 
rfj«-(U-V)(U,«««+V,«Ar'),  where  U,  U,  are  functions  of  u,  and 
V,  Vi  functions  of  9,  and  shows  that,  for  this  class,  the  first  integral 
of  the  equation  of  the  parallels  is  immediately  .obtainable,  and  hence 
that  of  the  corresponding  geodetics.  It  is  to  be  remarked  that  for 
this  more  general  class  of  surfaces  the  theorems  of  Chasles  and  Graves 
given  above  will  also  hold  good. 

Geodetics  on  a  surface  corresponding  to  right  lines  on  a  ])lane,  the 
question  arises  what  curves  on  a  sunace  snould  be  considered  to 
correspond  to  plane  circles.  There  are  two  claimants  for  the  poa- 
tion  :  first,  the  curves  described  by  a  point  whose  geodetic  distance 
from  a  given  point  is  constant ;  and,  second,  the  curves  of  constant 
geodetic  curvature. 

On  certain  surfaces  the  curves  which  satisfy  one  of  these  conditions 
also  satisfy  the  other,  but  in  general  the  two  curves  must  be  carefully 

distinguished.  The  pro- 
perty involved  in  the 
second  definition  is  more 
intrinac,  and  we  shall 
therefore,  following  Uou- 
ville,  call  the  curves  pos- 
X  sessing  it  geodetk  circles. 
<  It  may-  be  noted  that 
geodetic  drcks,  except 
on  surfaces  of  constant 
specific  curvature,  do  not 
return  back  upon  them* 
selves  like  cireles  in  piano. 
As  a  particular  instance, 
a  geodetic  on  an  ellipsoid 
(which  is,  of  course,  a 
geodetic  circle  of  zero 
curvature),  starting  from 
an  umbilic,  when  it  returns  again,  as  it  does  to  that  umbilic,  makes 
a  finite  angle  with  its  original  starting  position.  As  to  the  curve 
Hc'scribed  by  a  point  whose  geodetic  distance  from  a  given  centre 
is  constant,  Gauss  showed  from  the  fundamental  property  of  a 
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whete  perpendicular  to  its 
that  the  curve  described 
by  a  point  the  sum  (or 
difference)  of  whose  geo- 
detic distances  from  two 
given  points  (foci)  is  con- 
stant, resembles  the  plane 
ellipse  (or  hyperbola)  m  the 
property  that  it  bisects  at 
every  point  the  external 
(or  internal)  anffte  between 
the  geodetic  local  radii, 
and,  as  a  consequence, 
that  the  curves  on  any  sur- 
face answering  to  confocal    ^^^  ..  .1     -4 

ellipnes     and     hyperbolas   ** "j"'! 

intersect   at   right   angles.  *       ; 

The  equation  for  the  lineal 
element  enabl^  us  to  dis-  '.      { 

cuss  geodetic  arcles  on  sur- 
faces of  constant   specific  \ 
curvature;    for    We    have  \ 
seen  that  if  we  choose  as  \ 
parameters   geodetics   and  \ 
their     orthogonal     trajec- 
tories, the  equation  becomes 
rfi'-tfii'-i-PMK';  and  since 
(RR')-*    "    -  P-VP/rfu«, 
and    here  (RR'>-»  - -itt"*, 
it  follows  P—A  cos  ««**+ 
B  sin  i«r*,  or  P«»A  cosh  i«i"*-fB  sinh 
surface  is  syndastic  or  anticlastic.     If  a 
ature  Ar*)     be     chosen 
for    the    starting    curve 
««o,  and  if  V  be  made 
the  length  of  the  arc  OY, 
intercepted  on  this  circle 
by    the    curve   o*  const 
(see  fig.  i),  then  A  and  B 
can  be  proved  to  be  inde- 
pendent  of  u  and   P« 
cos  ««"*  -i-oA^  sin  an"*  for 
a  svnclastic  surface,  P* 
cosn  iui"*-f  aJk^  sinh  i«r* 
for    an    anticlastic    sur- 
face.       It  follows  from 
the    expression    for    the 
geodetic  curvature  ^"** 
V-^d?ldu    that    in   both 
classes  of  surfaces  all  the 
other  orthogonal  curves 
tf  "Const    will    be    geo- 
detic   circles.      It    also 
appoirs  that  on  a  syn- 
cfaustic   surface    of    con- 
stant  specific  ^  curvature 
all  the  geodetics  normal 
to  a  geodetic  cirele  converge  to  a  point  on  cither 
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aw~*,  according  as  the 
geodetic  circle  (curv- 
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and  can  be  described  with  a  stretched  strinff/taldiig  either  of  these 
points  as  centre,  the  length  of  the  string  oetpf  o  tan"*  at^  (see 
n^.  2).  These  normals  will  be  all  cut  onhogorially  by  an  equator, 
that  is,  by  a  geodetic  circle 
of  aero  curvature. 

For  anticlastic  surfaces, 
however,  we  must  dis- 
tinguish two  cases.  If  the 
curvature  k'^  of  the  geo- 
detic circle  >a~*  the  geo- 
detic •  normals  meet  in  a 
point  on  the  concave  side 
of  the  geodetic  circle,  and 
can  be  described  as  on  the 
synclastic  by  a  stretched 
string,  the  length  of  the 
string  being  a  unh~*  ok  ~^, 
but  in  this  case  the  geo- 
detic normals  have  no 
equator  (see  fig.  3).  If 
on  the  other  hand  the 
curvature  of  the  geodetic 
cirele  be  <tf^  the  nor- 
mals do  not  meet  on  either 
side,  but  do  possess  an 

equator,  and  at  this  equa-  Ciq  a 

tor  the  geodetic  normals  *  ^ 

come  nearer  together  than  they  do  anywhere  else  (see  fig.  4). 

On  a  synclastic  surface  of  constant  specific  curvature  a'*  two  1 
geodetics  proceeding  from  a  point  always  meet  again  at  the  gendetJB 
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dtaUfioe  «a;  and  more  genenirt  for  any  iiyiieittatfe  tutfaefe  whoM 
tpedfic  carvature  at  every  point  lies  betineen  the  limhs  ^T*  and  o^ 
two  near  seodetics  proceeding  frcHn  a  pmnt  always  meet  again  at  a 
geodetic  (fistance  intermediate  in  value  between  «a  and  rft.  On  an 
antidastic  surface  two  near  geodetics  proceeding  froni  a  point  never 
■Met  again. 

Repnmilati0n  cf  Figitrts  on  a  Surface  hy  Comsponding  Piguns  ou  a 

P4anei  Theory  of  Maps. 
The  most  valuable  methods  of  effectinf;  such  vepresentatton  are 
those  in  which  small  figuraa  are  identical  lo  shape  with  the  figures 
which  they  lepresent.  This  property  is  known  to  belong  to  the 
icpiesenution  of  a  spherical  surface  by  Mercator's  method  as  well  as 
to  the  lepresentation  by  stereogmphic  projection.  The  problem  of 
effecting  this  "  conformable  **  repretenuuoii  is  easily  seen  to  be 
equivalent  to  that  of  throfwing  the  expression  for  the  fineal  element 
into  what  is  known  in  the  theory  of  beat  conduction  as  the  isothermal 
form  df^'Hdtf+di^h  for  we  have  then  only  to  choose  for  the 
representative  point  on  the  plane  that  whose  recUngular  co-ordinates 
are  xi^Mf  yv.  A  curious  investigation  has  been  made  by 
Bdtrani] — when  is  it  posnble  to  lepresent  a  surface  on  a  plane  in 
such  a  way  that  the  geodetics  on  the  surface  shall  correspond  to  the 
right  lines  on  the  plane  (as.  for  example,  holds  true  when  a  spherical 
nmace  is  projected  on  a  puine  by  lines  through  its  centre)?  He  has 
proved  that  tM  only  class  of  aonaoe  for  which  soch  xeprescntation  is 
pooHble  is  the  class  of  uniform  specific  curvature.  ,        ' 

Jus  as  the  intrinsic  properties  of' a  ^ndaatic  surface  of  uniform 
specific  curvature  are  reducible  to  those  of  a  particular  surface  of 

this  type,  i.e.  the  sphere,  so  we  can 
deal  with  an  antioastic  surface  of 
constant  specific  curvature,  and 
reduce  its  properties  to  a  particular 
antidastic  surface.  A  convenient 
surface  to  study  for  this  purpose  is 
that  known  as  the  pseudosbhtre^ 
formed  by  the  revolution  of  the 
tractrix  (an  involute  of  the  caten- 
ary) round  its  base  (see  fi^.  5). 
Its  equations  are  f^a  sm  ^, 
fl"a(cos  ^+log  tan  ^).  This 
surface  can  be  conformably  rei>re* 
sented  as  a  {dane  map  by  choosing 
x'^tf  where  «•  b  the  lonsitude'of  the  point  and  pr«  a/sin  ^. 
It  will  then  be  found  that  as  "  ads' /y,  where  di"  lineal  element  on 
the  surface,  d^^same  on  the  map.  It  easily  appears  that  geodetic 
drdes  on  the  surface  are  represented  by  circles  on  the  map,  the  angle 
f  at  which  these  cirdes  cut  the  base  depending  only  upon  tne 


axis  ^  nwluUan. 
Fio.  5. 


line  y*a 


* 
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Fic.  6. 

cnrvattire  of  the  geodetic  circlei  cos  ^  bdng  equal  to  p*^.  As  a 
particular  case  it  follows  that  the  geodetics  on  the  surface  are 
represented  by  those  special  drdes  on  the  map  whose  centres  He  on 
the  b^  (see  fig.  6).  The  geodetic  distance  between  two  points  P 
and  Q  on  the  surface  is  represented  by  the  logarithm  of  the  anhar- 
monlc  function  AP'BQ*,  where  P'O*  are  the  representing  points  on 
the  map,  A  B  the  points  in  which  the  circle  on  tne  map  which  passes 
througn  V*  and  Q'^and  has  its  centre  on  the  base  cuts  the  base.  The 
perimeter  (/)  of  a  geodetic  drde  of  curvature  p*^. turns  out  to  be 
2»op/V(^— **)#  ana  iu  area  (/p~»— 2i")a'.  The  geometry  of  coaxal 
drcles  in  piano  accordingly  enables  us  to  demonstrate  anew  by  means 
of  the  pseudosphere  the  properties  which  we  have  shown  to  hold 
good  m  all  antidastic  surfaces  of  constant  curvature.  Thus  the 
system  of  geodetics  cutting  otthogooally  a  geodetic  drde  C  will  be 
represented  on  the  map  by  drdes  having  their  centres  on  the  base, 
and  cutting  a  given  drele  C  orthogonally,  ue.  bjf  a  coaxal  system  of 
drdes.  we  know  that  the  other  orthogonal  trajectories  of  this  last 
system  are  another  coaxal  system,  and  therefore,  goins  back  to  the 
pseudosphere,  we  learn  that  If  a  system  of  geodetics  be  arawn  normal 
to  a  geodetic  drde,  all  the  orthogonals  to  this  system  are  geodetic 
drdes.  It  is  to  be  noted  that  while  every  point  on  the  surface  has 
its  representative  on  the  map,  the  converse  does  not  hold.     It  b 


only  points  lying  abdvcthe  Una  /••«  whidi  hmv  their  pntotypes 
on  the  sarfaoe,  the  portion  of  the  plane  below  th»  line  not  answermg 
to  an;y  veal  part  of  the  surface.  It  we  take  any  curve  C  on  the  map 
cressmg  thb  line,  the  part  of  the  curve  above  thb  line  has  as  its 
prototype  a  curve  on  the  surface.  When  C  reaches  thb  line,  C 
teaches  the  drcubr  base  of  the  pseudosphere,  and  thore  terminates 
abruptly.  The  distinction  between  the  two  cases  of  a  geodetic  drde 
with  curvature  greater  and  one  with  curvature  less  than  ar^  also 
comes  out  dearly.  For  if  curvature  of  C>«r*  the  map  drde  C 
lies  entirely  above  the  base,  and  the  coaxal  system  cutting  C  ortho- 
gonally passes  through  a  real  point;  therefore  C  has  a  centre.  If 
curvature  of  C<<r*  the  map  arde  C'  intersects  the  base,  the  coaxal 
system  cutting  C'  orthogonally  does  not  intersect  in  a  real  point,  and 
C  has  accordingly  no  centre.  It  is  of  interest  to  examine  in  what  way 
a  pseudosphere  differs  from  a  plane  as  regards  the  behaviour  at 
parallel  lines.  If  on  a  plane  a  geodetic  AB  («.r.  a  ri^ht  line)  be  taken, 
and  another  geodetic  constantly  pass  through  a  point  Pand  revolve 
round  P,  it  will  always  meet  AB  in  the  point  except  in  the  particular 
position.  On  the  pseudosphere,  if  we  carry  out  the  corresponding 
construction,  the  position  of  the  non-intereectina;  geodetic  b  not 
unioue,  but  all  geodetics  drawn  within  a  certain  anipelail  to  meet  the 
geodetic  AB. 

Minimal  Surfaces. 

From  the  definition  given  in  part  I.  readily  follows  the  wdl- 
known  property  of  these  surfaccs-^hat  the  two  prindpal  curvatures 
are  at  every  point  of  such  a  surface  equal  and  opposite.  For 
familbr  instances  of  the  class  we  have  the  surface  formed  by  the 
revolution  of  a  catenary  round  its  base  called  by  French  mathema- 
ticuns  the  alyssiide.  and  the  right  conoid,  S""a  tan'^(>/x),  formed 
by  the  successive  edges  of  the  steps  of  a  spiral  staircase.  Monge 
succeeded  in  expressing  the  co  ordinates  of  the  most  general  mininul 
surface  in  two  parameters,  and  in  a  form  in  which  the  variables  are 
separated.  The  separation  of  the  variables  in  the  expression  signifies 
that  every  minimal  surface,  bclongis  to  the  class  of  surfaces  which  can 
be  generated  by  a  movement  of  translation  of  a  curve.  Enneper 
Has  thrown  the  expression  for  the  co-ordinates  into  the  foUowmg 
convenient  forms: — 

«  -  j/(l  -ii«)/(»)rf«+ i/Ci'-t^«(iO^» 

y-  l»/(i  +t^)/(«)d»-  Jt/(i  +«^)*(»)Ar 

I-/ll/(ll)d»-|-Ji*(sj(b. 

It  b  noteworthy  that  the  expression  for  the  lineal  element,  on  ft 
minimal  surface  assumes  the  isothermal  form  ds>MX(dtt'-i-d^)— (i) 
when  the  curves  n^cataX,  v^const  are  so  chosen  as  to  be  the  lines 
of  curvature;  and  (2)  when  they  are  chosen  to  be  the  lines  in  which, 
the  surface  b  intersected  by  a  system  of  panlld  places  and  .the 
orthogonal  trajectories  of  tneae  hoes.  It  m  easily  proved  that  a 
miniiuBl  surface  possjEssss  the  property  of  beii^  conformable  to  its 
qrfierical  representation.  For  since  the  indicatrix  at  every  point  b 
a  rectanflow  hyperbola,  the  ai^le  betweep  the  dements  ol  tn'o 
intefteoting  curveswangle  between  their  oonjugaie  tangents;  bnit 
thb  "Bangle  between  coningate  tangents  to  representative  curves  cm 
s|riiere  ""angle  between  tneae  curves  themadvca. 

The  prouem  of  finding  a  minimal  surface  to  pass  through  a  given 
curve  in  space,  known  as  Pbteau's  problem,  possesses  an  exoAitional 
interest  from  the  drcumstance  that  it  can  be  always  cxhibiteato  the 
ejre  in  the  following  way  by  an  actual  pbyncal  experiment.  Dip  a 
wire  having  the  form  of  tne  flj^n  curve  in  a  soap-buoble  solution,  and 
the  film  adhering  to  the  wire  when  it  b  withdrawn  b  the  surface 
required.  Thb  is  evident,  since  from  the  theory  of  sorfaoe^ension 
we  know  that  a  vci^  thin  film  must  assume  that  form  for  which  the 
area  of  its  surfa^A  is  the  least  possible.  The  same  theory  also  fur- 
nishes us  with  an  elementary  proof  of  the  characteristic  property 
that  the  sum  of  the  curvatures  is  everywhere  zero,  inasmudi  as  the 
normal  pressure  on  the  film,  here  xcro,  is  known  to  be  proportional  to 
the  surface-tension  multiplied  by  the  sum  of  the  curvatures. 

Rbmann,  adopting  a  method  dejiending  upon  the  use  of  the  com- 
plex variable,  hais  succeeded  in  solving  Pbteau's  problem  for  several 


investigations  in  thb  domain,  see  Gkoufs»  Theoky  of.) 


NoH-extensional  D^armation. 

We  have  already  exptaimd  what  b  meant  by  this  term.  It  is  a 
subject  to  which  much  study  has  been  devoted,  connecting  itself,  as 
it  dcm,  with  the  work  of  Gauss  in  pure  geometry  on  the  one  hand 
and  with  the  theory  of  elasticity  on  the  other.  Several  questions 
have  been  opened  up:  (i)  What  are  the  conditions  which  must  be 
fulfilled  by  two  surfaces  such  that  one  can  be  "  deformed  '*  so  as  to 
fit  on  the  other?  (2)  What  instances  have  we  of  known  surfaces 
applicable  to  one  another?  (3)  What  surfsccs  are  applicable  to 
tncmsclvei?  (4^  In  regard  to  infinitely  small  deformations,  what 
are  the  differential  equations  which  most  be  satisfied  by  the  dispbre- 
ments?  (5)  Under  what  circumstances  can  a  surface  not  be 
deformed?   Can  a  closed  surface  ever  be  deformed? 

I.  Of  course  if  two  surfaces  are  applicable  we  must  be  able  to  get 
two  systems  of  parameter  curves  «« const,  v«  const,  on  the  first 
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■urfut,  Md  two  tyitMM  on  the  anoiMl.oiicfa  that  the  cquetioo  for 
the  Uneal  dement,  when  referred  to  thine,  may  have  an  identical 
form  for  the  two  surf  aces.  The  problem  is  now  to  idect  then  corns 
•ponding  ^^stema.  We  may  conveniently  take  for  the  coordinate 
u  the  specific  curvature  on  each  surface,  and  choose  for  « the  function 
du/dn  which  denotes  the  rate  of  increase  of  u  along  a  direction  normal 
to  the  curve  n^oonst.  Then,  since  at  corresponding  pcnnts  both  u 
and  V  will  be  the  same  for  one  surface  as  for  the  other,  if  the  surfaces  are 
applicable,  E,  F  and  G.  in  the  equation  dJ**E<fa'+2Fd«i»+Gdi', 
must  be  identical  for  the  two  surfaces.  Clerk  Maxwell  has  put 
the  gtoroetrical  relation  which  exists  between  two  appUcaue 
surfaces  in  the  following  way:  If  we  take  any  two  corresponding 
points  P  and  P*  on  two  such  surfaces,  it  is  dways  possible  to  draw 
two  demedts  through  P  paralld  to  conjugate  semi<diaroeters  of  the 
indicatriz  at  P,  sudi  that  the  corresponding  dements  through  P' 
shall  be  paralld  to  conjugate  semi-diameten  of  the  indk^rix  at  P. 
The  curves  made  up  of  all  these  dements  will  di^nde  the  two  surfaces 
into  small  parallefog^ms,  the  four  paralldogiams  having  P  as 
common  vertex  bdng  identical  in  size  and  shape  with  the  four  naving 
P  as  vertex.  Maxwell  regards  the  surfaces  as  made  up  in  the  limit 
ci  these  small  parallelograms.  Now,  in  order  to  render  these  sur- 
faces ready  for  application,  the  first  step  would  be  to  alter  the  angle 
between  two  of  the  planes  of  the  parallelograms  at  P,  so  as  to  make 
it  equal  to  that  between  the  corresponding  planes  at  P.  If  this  be 
done  it  is  readily  seen  that  all  the  angles  betweeu  the  other  i^anes  at 
P  and  P,  and  at  all  other  ccwresponding  points,  will  become  equal 
also.  The  curves  which  thus  belong  to  the  conjugate  avstems 
ounmon  to  the  two  surfaces  may  be  regarded  as  tines  of  btndtnt. 

2.  Any  surface  of  uniform  spedfic  curvature,  whether  positive  or 
negative,  is  applicable  to  another  surface  of  the  same  uniform 
spedfic  curvature  in  an  infinite  variety  of  ways.  For  if  we  arbi- 
trarily choose  two  points,  O  and  (y,  one  on  each  surface,  and  two 
dements,  one  through  each  point,  we  can  ap^y  the  surfaces,  making 
O  and  O'  corresponding  points  and  the  dements  corresponding 
dements.  This  follows  uom  the  form  of  the  eouation  of  the  linesd 
dement,  which  u  for  syndastic  surfaces  4fs*">aN'+a'dtt*(iHi-*)iii', 
and  for  anticlastic,  dj^oda'-^a*  mtih*{ur*)dt^,  and  is  therefore 
identical  for  the  two  surfaces  in  question.  Again,  a  ruled  surface 
may  evidently  be  deformed  by  first  rotatin|[  round  a  generator,  the 
portion  of  the  surface  lying  to.  one  side  of  this  generator,  then  round 
the  consecutive  generator,  the  portion  of  the  surface  lying  beyond 
this  again,  and  so  on.  It  is  dear  that  in  sudi  ddormation  the 
rectilinear  generators  in  the  old  surface  remain  the  rectilinear 
generators  m  the  new;  bitt  it  is  interesting  to  note  that  two  ruled 
surfaces  can  be  constructed  which  shall  be  applicable,  yet  so  that 
the  generators  will  not  correspond.  For,  ddorm  a  hyperboloid  of 
bne  sheet  in  the  manner  described,  turning  the  pwtions  of  the  surface 
round  the  consecutive  generators  of  one  qrstem,  and  then  deform 
the  hyperboloid,  using  the  generators  of  the  other  system.  The 
two  surfaces  so  obtained  are,  of  course,  amjUcable  to  one  another, 
yet  so  that  their  generacors  do  not  now  correspond.  Cbnversdy 
Bonnet  has  shown  that,  whenever  two  ruled  aurfaces  are  thus 
applicable,  without  correqxmdence  of  generaton,  they  must  be  both 
applicable  to  the  same  hyperboloid  of  one  sheet.  The  alvss^ide  is  a 
good  example  of  a  surface  of  revoludon  applicable  to  a  ruled  surUoe. 
■n  this  case  the  right  circular  conoid,  the  generaton  of  the  conoid 
cdndding  with  the  meridians  of  the  alysiiide. 
.  3.  As  instances  of  surfaces  applicable  to  themsdves^  we  may  take 
surfaces  of  uniform  qiedfic  curvature,  as  obviousljr  follows  from  the 
reasoning  already  given;  also  surfaces  of  revolution,  inasmuch  as 
anv  such  surface  can  be  turned  round  its  axis  and  still  fit  upon  its 
old  position.  Again,  hdiooidal  surfaces  possess  tlus  propatv.  A 
hdiooidal  surface  means  that  traced  out  oy  a  rigid  wire,  wfaich  is 
given  a  screw  motion  round  a  fixed  axis,  or,  which  comes  to  the  same 
thing,  the  surface  made  up  of  a  system  of  helices  starting  from  the 
points  ol  a  given  curve,  all  naving  the  same  axis  and  the  same  interval 
between  the  successive  threads.  The  applicability  of  such  a  surface 
to  itsdf,  if  given  a  screw  motion  round  the  axis,  la  evident  from  the 
law  of  its  formation. 

4.  The  possible  small  variationB  (,  v,  f  of  the  pdnts  of  a  surface 
when  it  is  subject  to  a  small  inextensional  deformation  are  oomfi- 
tioned  by  the  equation  dxdl+dydv+dsdf  aBO*  or  making  s  and  y 
the  independent  variables,   . 

From  this  it  foUowa  that  the  three  equatioia  must- eepaiatdy 
hold 

Accordinsly,  the  determination  of  a  possible  small  ddormation  of  a 

f^ven  sunace  is  reduced  to  the  analytical  problem  of  finding  three 
unctions  |,  v,  t  of  the  variables  x  and  y  to  satisfy  these  equations. 
Changing  the  co-ordinates  to  a  and  0  where  «*  const, /9"  const, 
are  the  curves  of  inflexion  on  the  surface,  the  solution  of  the  equations 
can  be  shown  to  depend  upon  that  of  the  equation  ^wldadfi^Xw, 
where  X  is  a  function  of  a  and  fi  depending  on  the  form  of  the  surface. 
The  last  equation  can  be  integrated,  and  the  possible  ddormatkm 
determined  in  the  case  of  a  spherical  surface,  or  of  any  surface  of 


uniform  erndfie  dirvature.    It  b  easily  shown  that  If  we  hav* 
determined  the  di^jlacements  for  any  surface  S  we  can  do  so  for  any 
surface  obtained  from  S  by  a  linear  trsnsforraatkm  of  the  variables. 
For  let 

s' «  aax+fr|y -fcts+da, 
then  the  displacements 

r-A^+B.,+C.r.y-Arf+B-+Crf,  f -Ai«+B-+C,r. 
where  Ai  Bi,  Ac,  are  the  mmors  of  the  determinant  [ot  b»  c»L  will 
evidently  satisfy  the  equatkm 

dx'dC  +  dfd^'  +  d^dt*  «  0. 
Accordinriy  the  known  solution  for  a  q>here  fumlihea  at  widi  a 
solution  Tor  any  quadric.     Moutard  has  pointed  out  a  curious 
connexion  between  the  problem  of  small  ddonuitioo  and  that  of  the 
ap^icability  of  two  fimtdy  different  surfaces. 

For  if   dxd^'\■dyd^^hUdf»'0,  h   foUows   that   if   *   be  any 
coQStanti 

Consequently,  If  we  take  two  surfaces  such  that  for  the  fint 

X  -*+*{,  Y  -7+*,,  2  -«+*f. 
and  for  the  tecond 


X'  -  M-k^  Y'  -  y-*,,  r  -  a-*r. 
dX»+dY»+dZ»-dX'»+dY'»  -dZ* 


then 


and  therefore  the  new  surfaces  are  applicable. 

S-  jdlett  and  Clerk  Maxwdl  have  shown  by  different  methods 
that,  if  a  curve  on  a  surface  be  held  fixed,  there  can  be  no  small 
deformation,  except  this  curve  be  acurveotinflexkm.  Thismay  be 
also  proved  thus :  There  can  be  no  dispkicement  of  the  tangent  planes 
along  the  fixed  curve,  for,  at  any  point  of  the  curve  the  geodetic 
curvature  cannot  alter;  but  in  present  case  the  ordinary  curvature 
of  the  curve  is  also  fixed,  therdore  thdr  ratio  is  constant,  so  that 
jcosfM— sin  M9"0,  where  9  is  the  angle  which  the  osculating 
plane  makes  with  the  tangent  plane;  therefore  unless  sin  #«0,  as  ft 
IS  along  a  curve  of  inflexion,  w«0,  and  therdore  the  tangent  plane 
at  each  point  is  unaltered.  Hence  it.  can  be  showntiiat  along 
the  given  curve  not  only  (.  v,  f  vanish,  but  also  their  differential 
coeffidenu  of  all  orders,  and  thordore  no  di«plaoement  is  possible. 

The  question  has  been  much  discussed:  Can  a  closed  syndaadc 
surface  be  ddormed?  There  seems  to  be  a  prevalent  opinion 
amongst  mathematicians  that  such  deformation  is  always  impossible, 
but  we  do  not  think  any  unimpeachable  demonstration  of  this  has 
yet  been  given.  It  is  certain  that  a  complete  spherical  surfare  docs 
not  admit  of  inextensive  ddormation,  for  If  it  did  it  Would  folfow 
frcmi  Gauss's  theorem  that  the  new  surface  WMild  have  a  uniform 
spedfic  curvature.  Now,  it  is  not  difficult  to  prove  that  the  only 
closed  surface  poesesnng  this  property  is  the  sphere  itself,  provMed 
that  the  surfaces  in  question  oe  such  that  all  tlidr  tangent  planes 
lie  entirdy  outskle  them.  We  can  then,  by  the  method  of 
linear  transformation  already  given,  extend  the  theorem  of  the 
imjppedbility  of  ddormation  to  any  cUinsoid. 

The  theorem  that  a  sphere  is  the  only  dosed  surEioe  of  constant 
spedfic  curvature  may,  we  suggest,  be  established  by  fieaas  of 
the  foUowIng  two  propodtfona,  whkh  hold  for  iatcgtrntioa  on  any 
dosed  surface,  p  bdng  the  perpendicnbr  from  the  origia  on  the 
tangent  plane  >— 

j(jr  (l/R  +  i/RO  dS  -  2jfpi&/RK'  (I) 

ajJfdS  -jy^d/R  +  i/ROdS.  U) 

Now  multiply  both  sides  of  the  first  equatkm  by  the  constant  VIHTI 
and  subtract  the  seoood,  and  we  get:— 

J/{{K'fR)k  -  (R/RO»l«+jfyMi/R»-i/R'»)«S-0 

whidi  b  impossibte  unless  R  ^R  evcywhae^  ance  In  accordanoe 
with  the  proviso  p  is  everywhere  positive. 

Theorems  (i)  and  (2)  are  deduced  by  Jellett  by  means  of  the 
calculus  of  variations  in  his  treatise  on  that  subject.  They  may  abo 
be  very  simply  proved  thus:  Draw  normab  to  the  surface  along  the 
contours  of  the  small  squares  formed  by  lines  of  curvature,  and  let 
these  meet  successive,  parallel  surfaces  at  rtistancrs  dm,  tha  the 
volume  bounded  by  two  paralld  surfaces 

-//■dSCii  +  J»«(i/R  +  i/RO  +  lnJ/RRO  J 

but  taking  origin  inside,  the  perpendlculan  let  fall  from  O  on  a  tan* 
gent  plane  to  the  outer  surface  »  p-^n  on  account  of  the  pardldism 
of  the  surfaces.  Also  dS  for  outer  •urface«-dS(i+»/R)(i-f  it/R') ; 
therefore  volume  in  question 

-  Ij^C^  +  »)  (1  +  «/R)  (I  +  "/RO^S  -  iffp^ 
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Hence  equating  coeflidentt  U  Ati  powcn  of  n^ 

fCp  (i/R  +  i/ROrfS  -  2JjdS, 

and  // aprfS/RR'  -//(i/R/*-  i/R')<iS. 

References  to  the  original  memoirs  will  be  found  in  Salmon's 
AntdylKat  Geometry  of  Three  Dimensions,  Frost's  Solid  Geometry  and, 
more  completely,  in  Darboux's  LtfOHS  sur  U  tkiorie  gtiUtatt  des 
surfaces.  (J.  Pu. ;  F.  Pu.) 

SURQB,  In  meteorology,  an  irregular  fluctuation  of  the 
barometer,  extending  over  a  long  period  {e.g.  a  month),  in 
coritradfsitnctiofk  to  the  shorter  fluctuations,  covering  two 
or  three  days,  caused  by  alternating  conditions  of  high  and 
bw  pressure.    The  cause  of  surges  Is  not  understood. 

SURGERY  (Fr.  ckiruriU^  from  Gr.  xctpov/yy^i  <*^*  hand- 
work), the  profession  and  art  of  the  surgeon  (ckirutgieH)^ 
connected  specially  with  the  cure  of  diseases  or  injuries  by 
operative  manual  and  instrumental  treatment. 

History. — Surgery  in  all  countries  is  as  old  as  human  needs. 
A  certain  skill  in  the  stanching  of  blood,  the  extraction  of  arrows, 
the  binding  up  of  wounds,  the  supporting  of  broken  limbs  by 
splints,  and  the  like,  together  with  an  instinctive  reliance  on 
the  healing  power  of  the  tissues,  has  been  common  to  men 
everywhere.  In  both  branches  of  the  Indo-European  stock 
surgical  practice  (as  well  as  medical)  reached  a  high  degree  of 
perfection  at  a  very  early  period.  It  is  a  matter  of  oontroveisy 
whether  the  Greeks  got  their  medicine  (or  any  of  it)  from  the 
Hindus  (through  the  medium  of  the  Egyptian  priesthood),  or 
whether  the  Hindus  owed  that  high  degree  of  medical  and  surgical 
knowledge  and  skill  which  is  reflected  in  Charaka  (ist  century 
AJ>.)  and  Su^ta  (2nd  century)  (commentators  of  uncertain 
date  on  the  Yajur-Veda)  to  their  contact  with  Western  dviliza- 
tioa  after  the  campaigns  of  Alexander.  The  evidence  in  favour 
of  the  former  view  Is  ably  stated  by  Wise  in  the  Introduction 
to  his  Hiilorj  of  hfedicine  Among  the  Asiatics  (London,  1868). 
The  correspondence  between  the  SuSruta  and  the  Hippocratic 
CoUeciion  is  closest  in  the  sections  relating  to  the  ethics  of  medical 
practice;  Ibe  description,  also,  of  lithotomy  in  the  former  agrees 
almost  exactly  with  the  account  of  the  Alexandrian  practice 
as  given  by  Ceteus.  But  there  are  certainly  some  dexterous 
operations  described  in  Suiruta  (such  as  the  rhinoplastic)  which 
were  of  native  invention;  the  elaborate  and  lofty  ethical  code 
appears  to  be  of  pure  Brahmanical  origin;  and  the  copious 
materia  medica  (which  included  arsenic,  mercury,  zinc,  and 
many  other  substances  of  permanent  value)  does  not  contain  a 
single  article  of  foreign  source.  There  is  evidence  also  (in 
Arrian,  Strabo  and  other  writers)  that  the  East  enjoyed  a 
proverbial  reputation  for  medical  and  surgical  wisdom  at  the 
time  of  Alexander's  invasion.  We  may  give  the  first  place, 
then,  to  the  Eastern  branch  of  the  Indo-European  stock  in  a 
sketch  of  the  rise  of  surgery,  leaving  as  Insoluble  the  question 
of  the  date  of  the  Sanskrit  compendiums  or  compilations  which 
pass  under  the  names  of  two  representative  persons,  Charaka 
and  Suirota  (the  dates  assigned  to  these  ranging  as  vridely  as 
500  years  on  each  side  of  the  Christian  era). 

The  SuSruta  speaks  throu^out  of  a  single  class  of  practiti6ners 
who  undertook  both  surgical  knd  medical  cases.  Nor  were 
there  any  fixed  degrees  or  orders  of  skin  within  the 
profession;  even  lithotomy,  which  at  Alexandria 
was  assigned  to  specialists,  was  to  be  undertaken  by  any  one, 
the  leave  of  the  raja  having  been  first  obtained.  The  only 
distinction  recognized  between  medicine  and  surgery  was  In 
the  inferior  order  of  barbers,  nail-trimmers,  ear-borers,  tooth- 
dxawera  and  phlebotomists,  who  were  outside  the  Brahmanical 
caste. 

Suinita  describes  more  than  one  hundred  surgical  instruments, 
made  of  steel.  They  should  have  good  handles  and  firm  joints,  be 
well  polished,  and  sharp  enough  to  divide  a  hair;  they  uiould  be 
perfectly  clean,  and  kept  in  flannel  in  a  wooden  box.  They  included 
varicHis  shapes  of  scalpels,  bistouries,  lancets^  scarifiers,  saws,  bone- 
nippera,  scissors,  trocars  and  needles.  There  were  alto  blunt  hooks, 
loops,  probes  (including  a  caustic-holder),  directors,  sounds,  scoops 
and  forceps  (for  polypi,  &c.).  as  well  as  catheters,  sjrringes,  a  rectal 
meculum  and  bougies.  There  were  fourteen  varieties  of  bandage. 
The  f avooffee  form  of  splint  was  made  of  thin  slipa  of  bamboo  bound 


together  with  string  and  cut  to  die  length  rsqvtred.   Wise  says  that 

he  bad  frequcntlv  used  "  this  admirable  spHn(,"  pankularly  for 
fractures  of  the  thigh,  humerus,  radius  and  ulna,  and  it  was  subse- 
quently adopted  in  the  English  army  under  the  name  of  the  "  patent 
rattan'Cane  splint." 

Fractures  were  diagnosed,  among  other  signs,  by  crepitus,  Dis- 
locations were  elaborately  classified,  and  the  differential  diagnosis 
given;  the  treatment  was  by  traction  and  countertraction,  circum- 
duction and  other  dexterous  manipulation.  Wounds  were  divided 
into  incised,  puncnired.  lacerated,  contused,  &c.  Cuts  of  the  head 
and  face  were  sewed.  Skill  in  cxtrsctiag  foreign  bodies  was  carried 
to  a  great  height,  the  magnet  being  used  for  iron  particles  under 
certain  specified  circumstances.  Inflammations  were  treated  by 
the  usual  antiphlogistic  regimen  and  appliances;  venesection  was 

Eiactisod  ai  several  other  poinu  besides  the  bend  of  the  elbow; 
ieches  were  more  often  resorted  to  than  the  lancet:  cupping  also 
was  in  general  use.  Poulticing,  fomenting  and  the  like  were  done 
as  at  present.  Amputation  was  done  now  and  then,  notwithstanding 
the  want  of  a  good  control  over  the  haemorriiage;  boiling  oil  was 
applied  to  the  stump,  with  pressure  by  means  of  a  cup-formed 
bandage,  pitch  being  sometimes  added.  Tumours  and  enlaiged 
lymphatic  glands  were  cut  out.  and  an  arsenical  salve  applied  to  the 
raw  surfaces  to  prevent  recurrence.  Abdominal  dropsy  and  hydro- 
cele were  treated  by  tapping  with  a  trocar;  and  varieties  of  hernia 
were  understood,  omental  hernia  being  removed  by  operation  on  the 
scrotum.  Aneurisms  were  known,  but  not  treated ;  the  use  of  the 
ligature  on  the  continuity  of  an  artery,  as  well  as  on  the  cut  end  of 
it  in  a  flap,  is  the  one  thing  that  a  modem  surgeon  will  miss  somewhat 
noticeably  In  the  ancient  surgery  of  the  Hindus;  and  the  reason  of 
their  backwardness  in  that  matter  was  doubtless  their  want  of 
familiarity  with  the  course  of  the  arteries  ahd  with  the  arterial  circu- 
lation. Besides  the  operation  already  mentioned,  the  abdomen  wa^ 
opened  by  a  short  incision  below  the  umbilicus  slightly  to  the  left  of 
ine  middle  line  for  the  purpose  of  removing  intestinal  concretions 
or  other  obstruction  (laparotomy).  Only  a  small  segment  of  the 
bowel  was  exposed  at  one  time;  the  concretion  when  found  was 
removed,  the  intestine  stitched  together  aeain,  anointed  with  ghee 
and  honey,  and  returned  into  the  cavity.  Lithotomy  was  practised. 
Without  the  staff.  There  was  a  plastic  operation  for  the  restoration 
of  the  nose,  the  skin  being  taken  from  the  cheek  adjoining,  and  the 
vascularity  kept  up  by  a  bridge  of  tissue.  The  opbthalnuc  sunery 
included  extraction  of  cataract.  Ob.stetric  operations  were  various, 
including  cacsarcan  section  and  crushing  the  foetus. 

The  medication  and  constitutional  treatment  in  surgical  cases 
were  in  keeping  with  the  general  care  and  elaborateness  of  their 
practice,  and  with  the  copiousness  of  their  materia  medica.  Oint- 
ments and  other  external  ai>plkations  had  usually  a  basiscf  ghee  (or 
ctariEed  butter),  and  contained,  among  other  thines,  such  metals  as 
arsenk:,  zinc,  copper,  mercury  and  sulphate  of  iroa.  For  every 
emergency  and  every  known  form  of  disease  there  were  elaborate 
and  minute  directions  in  the  i&stras,  which  were  taught  by  the 
physician-priests  to  the  young  aspirants.  Book  learning  was 
considered  of  no  use  without  experience  and  manual  skill  in  opera* 
tions;  the  different  surgical  operations  were  shown  to  the  student 
upon  wax  spread  on  a  board,  on  gourds,  cucumbers  amd  other  soft 
fruits;  tapping  and  puncturing  were  practised  on  a  leathern  bag  filled 
with  water  or  soft  mud;  scarifications  and  bleeding  on  the  fresh 
hkles  of  animus  from  which  the  hair  had  been  removed ;  puncturing 
and  lancing  upon  the  hollow  stalks  of  water-lilies  or  the  veseete  01 
dead  animals;  bandaging  was  practised  on  flexible  models  of  the 
human  body ;  sutures  on  leather  and  cloth ;  the  plastic  operations 
on  dead  animals;  and  the  application  of  caustics  and  cauteries  on 
living  animals.  A  knowledge  of  anatomy  was  held  to  be  necessary, 
but  It  docs  not  appear  that  it  was  systcmatkally  acquired  by  dissec- 
tion. Superstitions  and  theuivic  ideas  were  diligently  kept  op  so  as 
to  imprets  the  vulgar.  The  whole  body,  of  teaching,  itself  the  slow 
growth  of  much  cloae  observation  and  profound  thinking  during  the 
vigorous  period  of  Indo-Aryan  progress,  was  ^iven  out  in  later  times 
as  a  revelation  from  heaven,  and  aa  restmg  upon 'an  absolute 
authority.  Pathological  principles  were  not  wanting,  but  they  were 
derived  from  a  purely  arbitrary  or  conventional  physiology  (wind, 
bhe  and  phlegm);  and  the  whole  elaborate  fabrk  of  rules  and  direc- 
tions, great  though  its  utility  must  have  been  for  many  generations, 
was  without  the  quickening  power  of  reason  and  freedom,  and  became 
inevitably  stiff  and  decrepit. 

The  Chinese  appear  to  have  been  far  behind  the  Hindus  in 
their  knowledge  of  medicine  and  surgery,  notwithstanding 
that  China  profited  at  the  same  time  as  Tibet  by 
the  missionary  propagation  of  Buddhism.  Surgery 
in  particular  had  hardly  developed  among  them  beyond  the 
merest  rudiments,  owing  to  their  religious  respect  for  dead 
bodies  and  their  unwillingness  to  draw  blood  or  otherwise 
interfere  with  the  living  structure.  Their  anatomy  and  physio- 
logy have  been  from  the  earliest  times  unusually  fanciful,  and 
their  surgical  practice  has  consisted  almost  entirely  of  external 
appUcatioDS.    Tumours  and  bolls  were  treated  by  scarifications 
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or  Incisions.  The  distinctive  Chinese  turigicd  invention  is 
acupuncture^  or  the  insertion  of  fine  needles,  of  hardened  silver 
or  gold,  for  an  inch  or  more  (with  a  twisting  motion)  into  the 
scats  of  pain  or  inflammation.  Wise  says  that  "  the  needle 
is  allowtd  to  remain  in  that  part  several  minutes,  or  in  some 
cases  of  neuralgia  for  days,  with  great  advantage  ";  rheumatism 
and  chionic  gout  were  among  the  localized  pains  so  treated. 
There  are  367  points  specified  where  needles  may  be  inserted 
without  injuring  great  vessels  and  vital  organs. 

Cupping-vessels  made  of  cow-horn  have  been  found  in  ancient 
Egyptian  tombs.    On  monuments  and  the  walls  of  temples 

.  are   figures  of   patients   bandaged,   or   undergoing 

^orpo***  operation  at  the  hands  of  surgeons.  In  museum 
collections  of  Egyptian  antiquities  there  are  lancets,  forceps, 
knives,  probes,  scissors,  &c.  Ebers  interprets  a  passage  in  the 
papyrus  discovered  by  him  as  relating  to  the  operation  of  cataract. 
Surgical  instruments  for  the  ear  are  figured,  and  artificial  teeth 
have  been  found  in  mummies.  Mummies  have  also  been  found 
with  well-set  fractures.  Herodotus  describes  Egypt,  notwith- 
standing its  fine  climate,  as  being  full  of  medical  practitioners, 
who  were  all  "specialists."  The  ophthalmic  surgeons  were 
celebrated,  and  practised  at  the  court  of  Cyrus. 

Creek  Surgery. — As  in  the  case  of  the  Sanskrit  medical 
writings,  the  earliest  Greek  compendiums  on  surgery  bear  witness 
Orvet.  ^^  ^  '^"^  organic  growth  of  knowledge  and  skill 
through  many  generations.  In  the  Homeric  picture 
of  society  the  surgery  is  that  of  the  battlefield,  and  it  is  of  the 
most  meagre  kind.  Achilles  is  concerned  about  the  restoration 
to  health  of  Machaon  for  the  reason  that  his  skill  in  cutting  out 
darts  and  applying  salves  to  wounds  was  not  the  least  valuable 
service  that  a  hero  could  render  to  the  Greek  host.  Machaon 
probably  represents  an  amateur,  whose  taste  had  led  him,  as 
it  did  Melampus,  to  converse  with  centaurs  and  to  glean  some 
of  their  traditional  wisdom.  Between  that  primitive  state  of 
civilization  and  the  date  of  the  first  Greek  treatises  there  had 
been  a  long  interval  of  gradual  progress. 

The  surgery  of  the  Hippocraiic  CcSUction  (age  of  Pericles)  bears 
every  evidence  of  finish  and  elaboration.  The  two  treatises  on 
HhoocnOe  fi'^turcs  and  on  dislocations  respectively  are  hardly 
jB«>»rX^  surpassed  in  some  ways  by  the  writings  of  the  present 
^^^^'  mechanical  age.  Of  the  four  dislocations  of  the 
shoulder  the  displacement  downwards  into  the  axilla  is  given 
as  the  only  one  at  all  common.  The  two  most  usual  dislocations 
of  the  femur  were  backwards  on  to  the  dorsum  ilii  and  forwards 
on  to  the  obturator  region.  Fractures  of  the  spinous  processes 
of  the  vertebrae  are  described,  and  caution  advised  against 
trusting  those  who  would  magnify  that  injury  into  fracture  of  the 
spine  itself.  Tubercles  (^ttara)  are  given  a*  one  of  the  causes  of 
spinal  curvature,  an  anticipation  of  Pott's  diagnosis.  In  all  matters 
of  traitment  there  was  the  same  fertility  of  resource  as  in  the  Hindu 
practice;  the  most  noteworthy  point  is  that  shortening  was  by  many 
regarded  as  inevitable  after  simple  fracture  of  the  femur.  Fractures 
and  dislocations  were  the  most  complete  chapters  of  the  Hippocratic 
surgery;  the  whole  doctrine  and  practical  art  of  them  had  arisen 
(like  sculpture)  with  no  help  from  dissection,  and  obviously  owed 
its  exceltence  to  the  opportunities  of  the  palaestra.  The  next  most 
elaborate  chapter  is  that  on. wounds  and  miuries  of  the  head,  which 
refers  them  to  a  minute  subdivision,  and  includes  the  depressed 
fracture  and  the  contrecoup.  Trephining  was  the  measure  most 
commonly  resorted  to,  even  where  there  was  no  compression. 
Numerous  forms  of  wounds  and  injuries  of  other  parts  arc  specified. 
Ruptures,  piles,  rectal  polypi,  fistula  in  ano  and  prolapsus  ani  were 
among  the  other  conditions  treated.  The  amputation  or  excision  of 
tumours  does  not  appear  to  have  been  undertaken  so  freely  as  in 
Hindu  surgical  practice;  nor  was  lithotomy  performed  except  by  a 
specially  expert  person  now  and  then..  The  diagnosis  of  empyema 
was  known,  ana  the  treatment  of  it  was  by  an  incision  in  the 
intercostal  space  and  evacuation  of  the  pus.  Among  their  instru- 
ments were  forceps,  probes,  directors,  Qrringes,  recUl  speculum, 
catheter  and  various  kinds  of  cautery. 

Between  the  Hippocratic  era  and  the  founding  of  the  school 
of  Akiandria  (about  300  B.C.)  there  is  nothing  of  surgical 

progress  to  dwell  upon.  The  Alexandrian  epoch 
P9ii!Il        stands  out  prominently  by  reason  of  the  enthusiastic 

cultivation  of  human  anatomy — there  are  allegations 
jilso  of.  vivisection— at  the  hands  of  Herophilus  (355-280  b.c.) 
and  Emsistratus  (280  e.g.).  The  substance  of  this  movement 
appears  to  have  been  precision  of  diagn<yi<  (not  unattended  with 


pedantic  minuteness),  boldness  of  operative  procedure,  sub< 

division  of  practice  into  a  number  of  specialities,  but  hardly  a 

single  addition  to  the  stock  of  physiobgical  or  pathological 

ideas,  or  even  to  the  traditional  wisdom  of  the  Hippocraiic 

time.    "The   surgeons    of   the   Alexandrian  school   were  all 

distinguished  by  the  nicety  and  complexity  of  their  dressings 

and  bandagings,  of  which   they   invented  a  great  variety." 

Herophilus  boldly  used  the  knife  even  on  internal  organs  such 

as  the  liver  and  spleen,  which  latter  he  regarded  "  as  of  little 

consequence  in  the  animal  economy."    He  treated  retention 

of  urine  by  a  particular  kind  of  catheter,  which  long  bore  his 

name.    Lithotomy  was  much  practised  by  a  few  specialists, 

and  one  of  them  (Ammonius  Lithotomos,  287  b.c.)  is  said  to 

have  used  an  instrument  for  breaking  the  stone  in  the  bladder 

into  several  pieces  when  it  was  too  large  to  renin ve  whole.    A 

sinister  story  of  the  time  is  that  concerning  Antiochus,  son  of 

Alexander,  king  of  Syria  (150  B.C.),  who  was  done  to  death  fay 

the  lithotomists  when  he  was  ten  years  old,  under  the  pretence 

that  he  had  stone  in  the  bladder,  the  instigator  of  the  crime 

being  his  guardian  and  supplanter  Diodotus. 

The  treatise  of  Celsus,  De  re  medica  (reign  of  Augustus),  reflects  the 
state  of  surgery  in  the  ancient  world  for  a  period  of  several  centuries: 
it  is  the  t)est  record  of  the  Alexandrian  practice  itself,  and  it  may  be 
taken  to  stand  for  the  Roman  practice  of  the  period  following. 
Great  jealousy  of  Greek  medkine  and  surgery  was  expressed  by 
many  of  the  Romans^  of  the  republic,  notably  by  Cato  the  Elder 
(23^-149  B.c.^,  who  himself  practised  on  his  estate  according  to  the 
native  traditions.  His  medical  observations  are  given  in  De  re 
ruslica.  In  reducing  dislocations  he  made  use  of  the  following 
incanution:  "  Huat  hanat  ista  piata  sista  damiato  damnaustra. 
The  first  Greek  surgeon  who  established  himself  in  Rome  is  said  to 
have  been  Archa^thus,  whose  fondness  for  the  knife  and  cautery 
at  length  led  to  his  expulsion  by  the  populace.  It  was  in  the  person 
of  Asclepiades,  the  contemporary  and  friend  of  Cicero,  that  the 
Hellenic  medical  practice  acauired  a  permaneat  footing  in  Rome. 
He  confined  his  practice  mostly  to  medicine,  but  he  is  credited  with 
practising  the  operation  of  tracheotomy.  He  is  one  of  those  w^hom 
TertulHan  quotes  as  practising  vivisections  for  the  gratification  of 
their  curiosity  {De  aninta,  15).  The  next  figure  in  the  surgical 
history  is  Celsus.  who  devotes  the  7th  and  8th  books  of  h'ts  De  re 
medica  exclusively  to  surgery.    There  is  not  much  in  . 

these  beyond  the  precepts  of  the  Brahmanical  S&stras  C**"* 
and  the  maxims  and  rules  of  Greek  surgery.  Plastic  operations 
for  the  restoration  of  the  nose,  lips  and  ears  are  described  at 
some  length,  as  well  as  the  treatment  of  hernia  by  taxis  and 
operation:  in  the  latter  it  was  recommended  to  apply  the  actual 
cautery  to  the  canal  after  the  hernia  had  been  returned.  The 
celebrated  description  of  lithotomy  is  that  of  the  operation 
as  practised  long  before  in  India  and  at  Alexandria.  The 
treatment  of  sinuses  in  various  regions  is  dwelt  upon,  and  in  the  case 
of  sinuses  of  the  thoracic  wall  resection  of  the  rib  is  mentioned. 
Trephining  has  the  same  prominent  place  assigned  to  it  as  in  the 
Greek  surgery.  The, resources  of  contemporary  surgery  may  be 
estimated  by  the  fact  that  subcutaneous  urethrotomy  was  practised 
when  the  urethra  was  blocked  by  a  calculus.  Amputation  of  an 
extremity^  is  described  in  detail  for  the  first  time  in  surgical  literature. 
Mention  is  made  of  a  variety  of  ophthalmic  operations,  whTch  were 
done  by  specialists  after  the  Alexandrian  fashion. 

Galen's  practice  of  surgeiy  was  mostly  in  the  early  part 
of  his  career  (b.  a.d.  130),  and  there  ts  little  of  special  surgical 
interest  in  his  writings,  great  as  their  importance 
is  for  anatomy,  physiology  and  the  general  doctrines 
of  disease.  Among  the  operations  credited  to  him  are  resection 
of  a  portion  of  the  sternum  for  caries  and  ligature  of  the  temporal 
artery.  It  may  be  assumed  that  surgical  practice  was  in  a 
flourishing  condition  all  through  the  period  of  the  empire  from 
the  accounts  preserved  by  Oribasius  of  the  great  surgeons 
Ajutyllus,  Leonidcs,  Rufus  and  Heliodorus.  Antyllus  (aj>.  300) 
is  daimed  by  H^ser  as  one  of  the  greatest  of 
the  world's  surgeons;  he  had  an  operation  for 
aneurism  (tying  the  artery  above  and  below  the 
sac,  and  evacuating  its  contents),  for  cataract,  for  the  cure  of 
stammering;  and  he  treated  contractures  by  something  like 
tenotomy.  Rufus  and  Heliodorus  are  said  to  have  practised 
torsion  for  the  arrest  of  haemorrhage;  but  in  later  periods  both 
that  and  the  ligature  appear  to  have  given  way  to  the  actual 
cautery.  HSser  speaks  of  the  operation  for  scrotal  hernia 
attributed  to  Heliodorus  as  "  a  brilliant  example  of  the  surgical 
skill  during  the  empire."    The  bmbo  sucgeon  tueatcd  stricture 
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of  the  urethn  by  Iktinial  tectfoa.  Both-Leoaidef  and  Antylhuf 
T«movied  glandular  6w«UI&gft  of  the  neck  istrumae);  the  latter 
ligatured  vessels  before  cutting  them,  and  gives  dkectioaa  for 
avoiding  the  carotid  artery  and  jugular  vein.  Flap-amputations 
were  practised  by  Leoi^es  and  Heliodorus.  But  perhaps 
the  most  striking  illustntioa  of  the  advanced  surgery  of  the 
period  is  the  freedom  with  which  bones  were  resected,  including 
the  long  bones,  the  lower  jaw  and  the  upper  jaw. 

Whatever,  progress  or  decadertte  surgery  may  have  experienced 
during  the  next  three  centuries  Is  summed  up  m  the  authoritative 
n^y^^^ig^  treatise  of  Paulus  of  Aegina  (a.o.  650).  Of  his 
seven  books  the  sixth  is  entirely  devoted  to  opera- 
tive surgery,  and  the  fourth  is  largely  occupied  with  surgical 
diseases.  The  importance  of  Paulus  for  surgical  history  during 
several  centuries  on  each  side  of  his  own  period  will  appear 
from  the  following  remarks  of  Francis  Adams  (i  796-1 861)  in  his 
tmnslatjon  and  commentary  (ii.  347)  .^-^ 

"This  book  (bk.  vi.)  contains  the  most  complete  system  of  opera- 
tive survery  which  has  come  down  to  us  from  ancient  times.  .  .  . 
Haly  Abbas  (d.  a.d.  994)  in  the  9th  book  of  his  PraUica  copies  almost 
everything  fromPaulu^  Albucasis  lAbulcasis)  (loth  century  a.d.) 
gives  more  original  matter  on  surgery  than  any  other  Arabian 
author,  and  yet,  as  will  be  seen  from  our  commentary,  he  is  indebted 
for  whole  chapters  to  Paulus.  In  the  CMtinens  of  Rhases,  that 
precious  re^ositoiv  of  ancient  opinions  on  medical  subjects^  if  there 
beany  surgical  tniorraation  aot  to  be  found  in  our  author  it  is  mostly 
derived  from  Antyllus  and  Archigenes.  As  to  the  other  authorities, 
although  we  will  occasionally  have  to  explain  their  opinions  upon 
particular  subjects,  no  one  has  treated  of  sureery  in  a  systematical 
manner;  for  even  Avicenna,  who  treats  so  finly  of  everything  else 
connected  with  medidne«  is  defective  in  his  accounts  of  surgical 
operations:  and  the  descriptions  which  he  does  give  of  them  are 
almost  all  borrowed  from  our  author.  The  accounts  of  fractures 
and  dislocations  given  by  Hippocrates  and  his  commentator  Galen 
may  be  pronounced  almost  complete;  but  the  information  which 
they  supply  upon  most  other  aurgkal  subjects  is  scanty."* 

Paulus'  sixth  book,  with  the  valuable  commentary  of  Adams, 
brings  the  whole  surgery  of  the  ancient  world  to  a  focus.  Paulus 
is  credited  with  the  principle  of  local  depletion  as  against  general, 
with  the  lateral  operation  for  stone  instead  of  the  mctnal  and  with 
understanding  the  merits  of  a  free  external  incision  and  a  limited 
internal,  with  the  diagnosis  of  aneurism  by  anastomosis,  with 
an  operation  for  aneurism  like  that  of  Antyllus,  with  amputa- 
tion of  the  cancerous  breast  by  crudal  indston,  and  with  the 
treatment  of  fractured  patella. 

The  Arabians  have  hardly  any  greater  merit  in  medicine 
than  that  of  preserving  intact  the  bequest  of  the  ancient  world. 
To  surgery  in'  particular  their  services  are  small — 
first,  because  their  religion  proscribed  the  practice  of 
anatomy,  and,  secondly,  because  it  was  a  characteristic  of  their 
race  to  accept  with  equanimity  the  sufferings  that  fell  to  them, 
md  to  decline  the  means  of  alleviation.  The  great  names  of  the 
.\rabian  school,  Avicenna  (980-1037)  and  Averroes  (11 26-1 198), 
are  altogether  unimportant  for  surgery.  Their  one  distinctively 
surgical  miter  was  Abulcasim  (d.  1 122),  who  is  chiefly  celebrated 
for  his  free  use  of  the  actual  cautery  and  of  caustics.  He  showed 
a  good  deal  of  character  in. declining  to  operate  on  goitre,  In 
resorting  to  tracheotomy  but  sparin^y,  in  refusing  to  meddle 
with  cancer,  and  in  evacuating  large  abscesses  by  degrees. 

For  the  five  hundred  years  following  the  work  of  Paulus 
of  Aegina  there  is  nothing  to  record  but  the  names  of  a  few 
practitioners  at  the  court  and  of  imitators  or  com- 
pilers. Meanwhile  in  western  Europe  (apart  from 
the  Saracen  civilization)  a  medical  school  had  grown  up  at 
Salerno,  which  in  the  tolh  century  had  already  become  famous. 
From  it  issued  the  Regimen  salemitanum,  a  work  used  by  the 
laity  for  several  centuries,  and  the  Compendiitrn  salemitanum^ 
which  circulated  among  the  profession.  The  decline  of  the 
school  dates  from  the  founding  of  a  university  at  Naples  in  1224. 
In  its  best  period  princes  and  nobles  resorted  to  it  for  treatment 
from  all  parts  of  Europe.  The  h6tel  dieu  of  "Lyons  had  been 
founded  in  s^i  and  that  of  Paris  a  century  later.  The  school 
of  Monlpelh'er  was  founded  in  1025,  and  became  the  rallying 
point  of  Arabian  and  Jewish  leariung.  A  good  deal  of  the 
medical  and  surgical  practice  was  in  the  hands  of  the  reli^ous 


orders,  particuhriy  of  the  Bonedlctine^  Tha  practice  of 
surgery  by  the  clergy  was  .at  length  forbidden  by  the  Council 
of  Tours  (1163).  The  surgical  writings  of  the  time  were  mere 
reproductions  of  the  classical  or  Arabian  authors.  One  of  the 
first  to  go  back  to  independent  observation  and  reflection  was 
William  of  Saliceto,  who  belonged  to  the  school  of  Bologna; 
his  work  (127s)  advocates  the  use  of  the  knife  in  many  places 
where  the  actual  cautery  was  used  by  ancient  prescription.  A 
greater  name  in  the  history  of  medieval  surgery  is  that  of  ids 
pupil  Lanfrancbi  of  MiUn,  who  migrated  (owing  to  political 
troubles)  first  to  Lyons  and  then  to  Paris^  He  distinguished 
between  arterial  and  venous  haemorrhage,  and  is  said  to  have 
used  the  ligature  for  the  iormer.  Contemporary  with  him  in 
France  was  Henri  de  Mondeville  (Hermondaville)  of  the  school 
of  Montpellier,  whose  teaching  is  best  known  through  that  of 
his  more  famous  pupil  Guy  de  Chauliac;  the  Ckirurgie  of  the 
latter  bears  the  date  of  1363,  and  marks  the  advance  in  precision 
which  the  revival  of  anatomy  by  Mondino  had  made  possible. 
Eighteen  jrears  before  Lanfrandii  came  to  Paris  a  college  of 
surgeons  was  founded  there  (1279)  by  Pitard,  who  had  accom- 
panied St  Louis  to  Palestine  as  his  surgeon.  The  college  was 
under  the  protection  of  St  Cosmas  and  St  Daroianus,  two 
practitioners  of  medicine  who  suffered  martyrdom  in  the  reign 
of  Diocletian,  and  it  became  known  as  the  College  de  St  Cdme. 
From  the  time  that  Lanfrancbi  joined  it  it  attracted  many 
pupils.  It  maintained  its  independent  existence  for  several 
centuries,  alongside  the  medical  faculty  of  the  university;  the 
corporations  of  surgeons  in  other  capitals,  such  as  those  of 
London  and  Edinburgh,  were  modelled  upon  it. 

The  14th  and  tsth  centuries  are  almost  entirely  without 
interest  for  surgical  history.  The  dead  level  of  tradition  is 
broken  first  by  two  men  of  originality  and  genius — P.  Paracelsus 
(r493-i54i)  and  Par6,  and  l^y  the  revival  of  anatomy  at  the 
hands  of  Andreas  Vcnlius  (isH^^S^)  and  Gabriel  FaUopius 
(r  523-1 562),  professors  at  Padua.  ^ Apart  from  the  mystical 
form  in  whi^  much  of  his  teaching  was  cast,  Paracelsus  has 
great  merits  as  a  reformer  of  surgical  Practice,  ^i^^^j^^g^ 
"  The  high  value  of  his  surgical  writings,"  says 
H&er,  "  has  been  recognized  at  all  times,  even  by  his  opponents." 
It  is  not,  however,  as  an  innovator  in  <^>erative  surgery,  but 
rather  as  a  direct  observer  of  natural  processes,  that  Paracelsus 
is  distinguished.  His  description  of  "hoq>ital  gangrene,"  for 
example,  is  perfectly  true  to  luUore;  his  numerous  observations 
on  sypMlis  are  also  sound  and  sensible;  and  he  was  the  first 
to  point  out  the  connexion  between  cretinism  of  the  offspring 
and  goitre  of  the  parents.  He  gives  most  prominence  to  the 
healing  of  wounds.  His  special  surgical  treatises  are  Die 
kieine  Ckimrgie  (1528)  and  Die  grosse  Wund'Annei  iiSsO^tssj) 
— the  latter  being  the  best  known  of  his  works.  Somewhat 
later  in  date,  and  of  much  greater  concrete  importance  for 
surgery  than  Paracebus,  is  Ambroise  Pari  (rsro-  ^^ 
1590).  He  began  life  as  apprentice  to  a*  barber- 
surgeon  in  Paris  and  as  a  pupfl  at  the  hAtd  dieu.  His  earliest 
opportunities  were  in  military  surgery  during  the  campaign 
of  Frands  I.  in  Piedmont.  Instead  of  treating  gunshot  wounds 
with  hot  oil,  according  to  the  practice  of  the  day,  he  had  the 
temerity  to  trust  to  a  simple  bandage;  and  from  that  begiiming 
he  proceeded  to  many  other  devdopments  of  ratlorud  surgery. 
In  154s  he  published  at  Paris  La  Ifitkode  di  trakter  Us  playu 
faictes  par  haequebutes  d  aultres  bostons  d  fen.  The  same  year 
he  began  to  attend  the  lectures  of  Sylvius,  the  Paris  teacher  of 
anatomy,  to  whom  he  became  prosector;  and  his  next  book  was 
an  Anatomy  (1550).  His  most  memorable  service  was  to  get 
the  use  of  the  ligature  for  large  arteries  gencnJIy  adopted,  a 
method  of  controlling  the  haemorrhage  which  made  amputation 
on  a  large  scale  possible  for  the  fltst  time.  Like  Paracelsus,  he 
writes  in  the  language  of  the  people,  while  he  is  free  from  the 
encumbrance  of  mystical  theories,  which  detract  from  the  merits 
of  his  fdlow  reformer  in  Germany.  It  is  only  In  his  book  on 
monsters,  written  towvds  the  end  of  his  career,  that  he  shows 
himself  to  have  been  by  no  means  free  from  superstition.  Tn€ 
was  adored  by  the  amy  and  greatly  esteemed  by  successive 
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French  kixkgs;  but  his  innovadons  were  oppoaed»  as  ufual,  by 
the  faculty,  and  be  had  to  justify  the  use  of  the  ligature  as  well 
as  he  could  by  quotations  from  Galen  and  other  ancients. 

Surgery  in  the  i6th  century  recovered  much  of  the  dexterity 
and  resource  that  had  distinguished  it  in  the  best  periods  of 
antiquity,  while  it  underwent  the  developments 
opened  up  to  it  by  new  forms  of  wounds  inflicted 
by  new  weapons  of  warfare.  The  use  of  the  staff 
and  other  instruments  of  the  "  apparatus  major  "  was  the  chief 
improvement  in  lithotomy,  A  "  radical  cure "  of  hernia  by 
sutures  superseded  the  old  application  of  the  actual  cautery. 
The  earlier  modes  of  treating  stricture  of  the  urethra  were  tried; 
plastic  operations  were  once  more  done  with  something  like  the 
skill  of  Brahmanical  and  classical  times;  and  ophthalmic  surgery 
was  to  some  extent  rescued  from  the  hands  of  ignorant  pre- 
tenders. It  is  noteworthy  that  even  in  the  legitimate  pTofesst<m 
dexterous  special  operations  were  kept  secret;  thus  the  use  of 
the  "  apparatus  major  "  in  lithotomy  was  handed  down  as  a 
secret  in  the  family  of  Laurence  Colot,  a  contemporary  of 
Pari's. 

The  17th  century  was  distinguished  rather  for  the  rapid 
progress  of  anatomy  and  physiology,  for  the  Baconian  and 
Cartesian  philosophies,  and  the  keen  interest  taken 
in  complete  s>'steros  of  medicine,  than  for  a  high 
standard  of  surgical  practice.  The  teaching  of 
Par6  that  gunshot  wounds  were  merely  contused  and  not 
poboned,  and  that  simple  treatment  was  the  best  for  them, 
was  enforced  anew  by  Magati  (i579*~i647),  Wiseman  and  others. 
Trephining  was  freely  resorted  to,  even  for  inveterate  migraine; 
Philip  William,  prince  of  Orange,  is  said  to  have  been  trephined 
seventeen  times.  Flap-amputations,  which  had  been  practised 
in  the  best  period  of  Roman  surgery  by  Lconides  and  HcHodorus, 
were  reintroduced  by  Lowdham,  an  Oxford  surgeon,  in  1679, 
and  probably  used  by  Wiseman,  who  was  the  first  to  practise 
the  primary  major  amputations.  Fabriz  von  Hildcn  ( 1 560- 1 634) 
introduced  a  form  of  tourniquet,  made  by  placing  a  piece  of 
wood  under  the  bandage  encircling  the  limb;  out  of  that  there 
grew  the  block-tourniquet  of  Morel,  first  used  at  the  siege  of 
Besangon  in  1674;  and  this,  again,  was  superseded  by  Jean 
Louis  Petit's  (1674'!  7  50)  screw-tourniquet  in  17x8.  Strangu- 
lated hernia,  which  was  for  long  avoided,  became  a  subject 
of  operation.  Lithotomy  by  the  lateral  method  came  to  great 
perfection  in  the  hands  of  Jacques  Beaulieu.  To  this  century 
also  belong  the  first  indications  (not  to  mention  the  Alexandrian 
practice  of  Ammonius)  of  crushing  the  stone  in  the  bladder. 
The  theory  and  practice  of  transfusion  of  blood  occupied  much 
attention,  especially  among  the  busy  spirits  of  the  Royal  Society, 
such  as  Boyle,  Lower  and  others.  The  seat  of  cataract  in  the 
substance  of  the  lens  was  first  made  out  by  two  French  surgeons, 
Quarr£  and  Lasnier.  Perhaps  the  most  important  figure  in 
witemaa  ^^  surgical  history  of  the  century  is  Richard  Wise- 
man (i622?-i676)  the  father  of  English  surgery. 
Wiseman  took  the  Royalist  side  in  the  wars  of  the  Common- 
wealth, and  was  surgeon  to  James  I.  and  Charles  L,  and  accom- 
panied Charles  II.  in  his  exile  in  France  and  the  Low  Countries. 
After  serving  for  a  time  in  the  Spani^  flee(,  he  joined  the 
Royalist  cause  in  England  and  was  taken  prisoner  at  the  battle 
of  Worcester.  At  the  Restoration  he  became  serjeant-surgeon 
to  Charies  II.,  and  held  the  same  office  under  James  II.  His 
Seven  Ckirurgical  Treatises  were  first  published  in  1676,  and 
went  through  several  editions;  they  relate  to  tumours,  ulcers, 
diseases  of  the  anus,  king's  evil  (scrofula),  wounds,  fractures, 
luxations  and  lues  venerea.  Wiseman  was  the  first  to  advocate 
primary  amputation  (or  operation  before  the  onset  of  fever) 
in  cases  of  gunshot  wounds  and  other  injuries  of  the  limbs. 
He  introduced  also  the  practice  of  treating  aneurisms  by  com- 
pression, gave  an  accurate  account  of  fungus  articulorum,  and 
improved  the  operative  procedure  for  hernia. 

The  i8th  century  marks  the  establishment  of  surgery  on  a 
broader  basis  than  the  skill  of  individual  surgeons  of  the  court 
and  army,  and  on  a  more  scientific  basis  than  the  rule  of 
thumb  of  the  multitude  of  barber-surgeons  and  other  inferior 
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way  to  the  Academy  of  Suigery  in  1731,  with  Petit  as  director, 
to  which  was  added  at  a  later  date  the  ficole  Pra- 
tique  de  Chirurgie,  with  Francois  Chopart  (1745-  ^tmtmtr. 
1795)  and  Pierre  Desault  (1744-1795)  among  its  first 
professors.  The  Academy  of  Surgery  set  up  a  very  high  standard 
from  the  first,  and  exercised  great  exdusiveness  in  its  publica- 
tions and  its  honorary  membership.  In  London  and  Edinburgh 
the  development  of  surgery  proceeded  on  less  academical  lines, 
and  with  greater  scope  for  individual  effort.  Private  dissecting 
rooms  and  anatomical  theatres  were  started,  of  which  perhaps 
the  most  notable  was  Dr  William  Hunter's  (1718-1783)  school 
in  Great  Windmill  Street,  London,  inasmuch  as  it  was  the 
first  perch  of  his  more  famous  brother  John  Hunter  (1728-1793). 
In  Edinburgh,  Alexander  Monro  (1697-1767),  first  of  the  name, 
became  professor  of  anatomy  to  the  company  of  surgeons  in 
1 7 19,  transferring  his  title  and  services  to  the  university  the 
year  after;  as  he  was  the  first  systematic  teacher  of  medicine 
or  surgery  in  Edinburgh,  he  is  regarded  as  the  founder  of  the 
famous  niedical  school  of  that  city.  In  both  London  and  Edin- 
burgh a  company  of  barbers  and  surgeons  had  been  in  existence 
for  many  yeais  before;  but  it  was  not  until  the  association  of 
these  companies  with  the  study  of  anatomy,  comparative 
anatomy,  phyaology  and  pathology  that  the  surgical  pro- 
fession began  to  take  rank  with  thie  older  order  of  physicians. 
Hence  the  significance  of  the  eulogy  of  a  living  surgeon  on  John 
Hunter:  "  More  than  any  other  man  he  helped  to  make  us 
gentlemen  "  {HunUrian  Oration,  1877).  The  slate  of  surgery 
in  Germany  may  be  inferred  from  the  fact  that  the  teaching 
of  it  at  the  new  university  of  G6ttingen  was  for  long  in  the  hands 
of  Albrecht  von  Haller  (i 708-1777),  whose  office  was  "  professor 
of  theoretical  medicine."  In  the  Prussian  army  it  fell  to  the 
regimental  surgeon  to  ^ave  the  officers.  At  Berlin  a  medico- 
chirurgical  college  was  founded  by  Surgecm-General  Ernst  von 
Holtzcndorff  (1688-1751)  in  1714,  to  which  was  joined  in  1726 
a  school  of  clinical  surgery  at  the  Charity.  Military  surgery 
was  the  original  purpose  of  the  school,  which  still  exists,  ^de 
by  side  with  the  surgical  cliniques  of  the  faculty,  as  the  Friedrich 
Wilhelm's  Institut.  In  Vienna,  in  like  manner,  a  school  for 
the  training  of  army  surgeons  was  founded  in  1785 — ^Joseph *s 
Academy  or  the  Joscphinuro.  The  first  systematic  teaching 
of  surgery  in  the  United  States  was  by  Dr  Shippen  at  Phila- 
delphia, where  the  medical  college  towards  the  end  of  the  century 
was  largely  officered  by  pupils  of  the  Edinburgh  school.  A  great 
part  of  the  advance  during  the  18th  century  was  in  surgical 
pathology,  including  Petit's  observations  on  the  formation  of 
thrombi  in  severed  vessels,  Hunter's  account  of  the  reparative 
process,  Benjamin  Bell's  classification  of  ulcers,  the  observations 
of  Duhamel  and  others  on  the  formation  of  callus  and  on  bone- 
repair  in  general.  Pott's  distinction  between  spinal  curvature 
from  caries  or  abscess  of  the  vertebrae  and  kyphosis  from  other 
causes,  observations  by  various  surgeons  on  chronic  disease  of 
the  hip,  knee,  and  other  joints,  and  Cheselden's  description  of 
neuroma.  Among  the  great  improvements  in  surgical  procedure 
we  have  Cheselden's  operation  of  lithotomy  (six  deaths  in  eighty 
cases),  Sir  Caesar  Hawkins's  (1711-1786)  cutting  gorget  for  the 
same  (1753).  Hunter's  operation  (1785)  for  popliteal  aneurism 
by  tying  the  femoral  artery  in  the  canal  of  the  triceps  where  its 
walls  were  sound  ("excited  the-  greatest  wonder,"  Assalini), 
Petit's.  Desaull's  and  Percival  Pott's  (1714-1788)  treatment  of 
fractures,  Cimbernat's  (Barcelona)  operation  for  strangulated 
femoral  hernia.  Pott's  bistoury  for  fistula,  Charies  While's 
(1728-1813,  Manchester)  and  Henry  Park's  (1745-1831,  Liver- 
pool) excision  of  joints,  Petit's  invention  of  the  screw-tourniquet, 
the  same  surgeon's  operation  for  lacrymal  fistula,  Chopart 's 
partial  amputation  of  the  foot,  Desault*s  bandage  for  fractured 
clavicle,  William  Bromfield's  (1712-1792)  artery  hook,  and 
William  Cheselden's  (1688-1752)  operation  of  iridectomy. 
Other  surgeons  of  great  versatility  and  general  merit  were  Sharp 
of  London,  Benjamin  Gooch  {fl,  1775)  of  Norwich,  William  Hey 
(1736-1819)  of  Leeds,  David  and  Claude  Nicolas  Le  Cat  (1705- 
1768)  of  Rouen,  Raphaifl  Sabatier  (i732<-i8ii),  Georges  de  La 


F^  (iTOi-iT>i),  Lcdnu,  AntsiBe  Lonii  (iT>j-'rVi}>  Suvmr 
Marud  (1697-WTl}  uid  Picm  Percy  (i754'iSis)  of  Parte, 
Bcnnadi  of  Turin,  Tit>>>  ol  Naples,  Filleu  ol  Milan,  SchmiKlLCt 
oi  Ibc  Pnusiin  umy,  Augiul  Richlci  ol  GStliuca,  Siebold  ol 
WUnbuis,  OLif  Accel  oi  StocLbolm  lad  CtlliKa  at  Coi«a- 

Tira   tluD8>  giva   luigical   kiusledcB  and  akiU   In   tbe 
igtii  ceouuy  *  cbuicter  ol  tdeoUGc  <n  positive  cumuU- 

>  Tlie  one  wu  th«  faunding 
Jurny  and  uu^cal  pathology  by 
the  HuBteis,  GulUnume  Dupuytiea  (.ijij-iSai,  jula  Cloquet 
(i790-ia4j>,J.F.  BllUntDb•th(I)S>-IS4l>),J(AnBudly(I;5S- 


Illd  tucgeoDi]  I  he  otbei  wai  lbs  method  of  dinical  tachins, 
ciemplified  in  iu  higheU  foim  o[  contluil  lefticnce  to  principles 
by  Thomas  LiHience  (1711-1783)  and  JiiDeiSy[iie(i7cM-:  '     ' 
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t,  tod  eapecisily  whit  may  be 
idea  (or,  more  mriowly,  the  antiuplic  and  ueptic  pnnciple 
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PieTTe  Marie  Chuaigur:  OiUS'l  1 
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al  leactioii  of  ioinu  ^  William  ■ 

olben);  lenDtoniy  by  lacquct  u 

Slromever  (1804-1876)  (igjih  f 

DieffenfoKli  (1795-1647)  1 1  ft»t:  1 

iliac  for  aneurUm  of  the  femois  i 

(iSa6  1  liisture  of  the  lubclavli  1 

Cooper  (i7DS-tS|i)  [iao6|.  and  hi  r 

IDE  ihe  cytt  (ilnce  (leally  perfet  > 

™^e  (ItwJ^iSw)  .=d  oiV  1 

in  openliani  on  the  Uryni  by  Je  r 

othrn;  together  with  additions  t(  ' 

dentiairy.    The  Brest  names  in  \  I 

(1747-'8h)  '  ^^^".^^  " 'S'" 

10  whom  Napoleon  left  a  legacy  1 ...     n 

tbe  eulofv:  "Cert  I'homnie  le  -' ■ '  "' 

PhiHben  Rani 
Loan  Ve' 
Ntbtoa 
John  r 
(1781-1 

(iiSi^lijiii'  e«rain  Btgtli»(i7ij-iS6il,  Ed'I^»^d'Siiil^ey^179)- 
.ilfao?2i™&^rie{l;8s-'^).inlh'Unlt«iSr.le.,V.(Jo^t. 
S.  D.  GroH  (^  otben:  in  Cecmany.  Kein  and  Schuh  of  Vicnn*. 
VonWalther  andTeitorof  WariburK.Chdiui.HoHlbac:h  and  the 
lw»|jn«nbeck*— Konnd<i776-i8}i)andBeiiihaid  (1810-1887]. 

AvTiiOMTiu.-WiH,  HiiUn  tf  Miiiitm  •■»■(  iti  Aaa»a  (i 
vol*.,  London.  18681;  /'an/iu  Xenwtf,  tiaulaltd  with  codiiHnury 
en  tb*  knowled^  of  the  Grccka.  Romau  and  AtabiaiiAin  medicine 
and  Kujeiy,  by  Francis  Adams  (j  vols..  London,  1844-1847),  HSier, 
Giuk.  J:  liedum  (jrf  ed.,  1B75-1SS1).  volt  i.  and  E         {C.  C.) 

Uadtm  Frutkt  oj  Siopry} — A  great  change  has  taken  place 
In  tbe  pnctlcc  of  surgery  lincc  Ifae  middle  of  the  iigth  century,  in 
dence  of  baclerioloEy,  and  the  intioduc- 
dae  to  the  trachirg  ol  Lord  Llltei. 

It  had  long  been  known  that  >iibcutaneDusinjurieI  (ollnwed 
a  far  more  laiiifactory  coune  than  those  with  woundi,  and  the 
bluary  of  lurgiiy  gives  evidence  that  lurgeons  indeavourrd, 
by  tbe  use  of  varioui  dressings.  cmpiTinilly  to  prevent  the  evils 
wUch  were  matien  ol  common  observalion  during  the  healing 
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ol  opni  untmdL  Vutooi  mcaBi  mn  aha  adi^ed  to  pnvent 
tbe  cattanccal  air,  as,  lor  inslaou,  in  tbe  opening  oi  abacenc*  by 
tbe  "  valvular  nelbod  "  of  Abenictby,  and  by  the  sulxuuatovi 
division  ol  leDdoot  in  "  club-loot."  Baiaanu  and  tuipentlot 
and  varioui  lonns  of  spirit  were  the  basis  cf  many  vailctks 
of  dreeuDg.  The«  diaeient  diasugs  were  frequently  cumbct- 
some  and  diSi^tilt  of  a^ilication,  and  they  did  not  attain  tbe 
sbiect  aimed  at,  while,  at  the  lame  time,  they  ihut  in  the  dii- 
cbaiges  and  gave  rise  to  other  evili  which  prevented  rapid 
and  painless  healing.  In  tbe  beginning  of  tbe  iQth  ccoluiy 
these  DompUcated  drei  lings  began  to  lose  lavour,  and  operating 
aucgeoos  went  to  tbe  opposite  eitieaic  and  applied  1  ilm|4e 
dceHiag,  the  duid  objccl  of  which  wis  to  allow  1  free  escape  ol 
diachaige.  CHbers  applied  no  dnsaing  at  all,  laying  the  itump 
ol  a  limb  titer  •mputalioa  on  a  piece  ol  dry  lint,  avoiding 
thereby  any  iinnnrrwaty  movement  of  the  parts.  Others,  apin, 
left  the  wouiidopenfortonieluurs  after  an  operation,  preventing 
in  this  way  any  accumulalion.  and  brought  ils  edges  and  lui- 
taces  together  after  all  ooiing  ol  blood  had  ceased,  and  after  the 


to  the  til 

ks  a  remit  of  theae  a 


to  the  unhealthy  state  of  the  wotind, 
ditions  often  proved  fatal,  aivi 
a  the  <ouatilution  ol  tbe  patient, 


isoned  the  patient.  The  close  association  between  tbe  forma- 
■n  ol  pus  in  wounda  and  the  lata]  "  intoaication  "  of  many 
cases  encouraged  the  belief  that  the  pus  cells  from 


ibaerved  that  the 
mds  increased  the 
I  every  endeavour 


[S  were  queid  pvn  as  luge  an  uea  as  pDiiible, 
ted  in  height,  if  practicable,  to  two  sloraya, 
ini  term  nospitaliun  "  wascoioed  by  Sir  J.  Y.  Simpson,  who 
collected  statistics  comparing  hospital  and  private  practice,  by 
which  he  endeavoured  to  show  that  private  pitJcntB  were  far 
lot  liable  to  such  catistiopbes  than  veie  tboie  wbo  were 
(ruled  in  hospitals. 

This  was  tbe  condition  of  affairs  when  Lister  in  1S60,  from 
a  study  ol  the  eipeiimenlsl  researches  of  Paaleur  into  tbe 
causes  ol  putrefaction,  slated  that  tbe  evils  observed 
in  open  wounds  were  due  to  the  admission  into  them   ^^^^^^ 

instruments,  on  sponges,  and  on  tbe  bands  of  tbe  surgeon  or 
the  skin  ol  the  patient.  Having  accepted  the  germ  theory  of 
applied  bimsell  to  discover  the  best  way 


n  the  It 


igaU  b 


0  render  its  giowih  impcssible.  This,  he  thought,  could  be 
lone  either  by  destroyinf  tbe  plsnt  itself  before  it  bad  the 
hance  of  entering  the  wound  or  after  it  had  entered,  01  by 
iiciljiating  the  removiil  of  the  discharges  and  preventing  their 
ccumuUtion  in  the  wound,  and  by  doing  everything  I0  prevent 
he  lowering  of  the  viialily  ol  tbe  wounded  lisnies,  because 
inbealthy  tissues  are  the  most  liable  to  attack.  Several  sub- 
tiDcii  were  then  known  as  possessing  propeities  inlagonliiic 
asepsis  or  putrelaction,  and  lience  called  "  antiseptic."  Acting 
n  a  luggeilion  ol  Lemaire.  Lister  chose  lor  lus  eiperiments 
arbolic  acid,  which  he  used  at  first  in  a  crude  iaim.  He  bad 
naov  difficultiei  to  contend  with—the  impurity  of  ih 
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its  irritating  properties  and  the  difiSculty  of  finding  the  exact 
itrength  in  which  to  use  it:  he  feared  to  use  it  too  strong,  lest 
it  should  impair  the  vitality  of  the  tissues  and  thus  prevent 
healing;  and  he  feared  to  use  it  too  weak,  lest  its  antiseptic 
qualities  should  be  insufficient  for  the  object  in  view.  As 
dressings  for  wounds  he  used  various  chemical  substances, 
which,  being  mixed  with  carbolic  add,  were  intended  to  give  off 
a  certain  quantity  of  carbolic  add  in  the  form  of  vapour,  so  that 
the  wound  might  be  constantly  surrounded  by  an  antiseptic 
which  would  destroy  any  organisms  approaching  it,  and,  at 
the  same  time,  not  interfere  with  its  healing.  At  first,  although 
he  prevented  pyaemia  in  a  marked  degree,  he,  to  a  certain 
extent,  irritated  the  wounds  and  prevented  rapid  healing. 
He  began  his  historic  experiments  in  Glasgow  and  continued 
them  on  his  removal  to  the  chair  of  clinical  surgery  in  Edin- 
burgh. After  many  disappointments,  he  gradually  perfected 
his  method  of  performing  operations  and  dressing  .wounds, 
which  was  somewhat  as  foUows. 

A  patient  was  suffering,  for  instance,  from  disease  of  the 
foot  necessitating  amputation  at  the  ankle  joint.  The  part 
to  be  operated  on  was  enveloped  in  a  towd  soaked  with  a  5% 
solution  of  carbolic  acid.  The  towel  was  applied  two  hours 
before  the  operation,  with  the  object  of  destroying  the  putre- 
factive organisms  present  in  the  skin.  The  patient  was  placed 
on  the  operating  table,  and  brought  under  the  influence  of 
chloroform;  the  limb  was  then  elevated  to  empty  it  of  blood, 
and  a  tourniquet  was  applied  round  the  limb  below  the  knee. 
The  instruments  to  be  used  during  the  operation  had  been 
previously  purified  by  lying  for  half  an  hour  in  a  flat  porcelain 
dish  containing  carbolic  acid  (i  in  30).  The  sponges  lay  in  a 
similar  carbolic  lotion.  Towels  soaked  in  the  same  solution  were 
laid  over  the  table  and  blankets  near  the  part  to  be  operated 
upon.  The  hands  of  the  operator,  as  well  as  those  of  his  assist- 
ants, were  thoroughly  deansed  by  washing  them  in  carbolic 
lotion,  free  ufe  bdng  made  of  a  nail  brush  for  this  purpose. 
The  operation  was  performed  under  a  doud  of  carbolized  watery 
vapour  (r  in  30)  from  a  steam  spray>producer.  The  visible 
bleeding  points  were  first  ligated;  the  tourniquet  was  removed; 
and  any  vessels  that  had  escaped  notice  were  secured.  The 
wound  was  stitched,  a  drainage-tube  made  of  red  rubber  being 
introduced  at  one  comer  to  prevent  accumulation  of  discharge; 
a  strip  of  "  protective  "—-oiled  silk  coated  with  carbolized 
dextrin— ^as  washed  in  carbolic  lotion  and  applied  over  the 
wound.  A  double  {4y  of  carbolic  gauxe  was  soaked  in  the 
lotion  iaid  over  the  protective,  overlapping  it  freely.  A  dressing 
consisting  of  dg^t  layers  of  dry  gauze  was  placed  over  all, 
covering  the  stump  and  passing  up  the  leg  for  about  six  inches. 
Over  that  a  piece  of  thin  mackintosh  doth  was  placed,  and  the 
whole  arrangement  was  fixed  with  a  gauze  bandage.  The 
mackintosh  ck>th  prevented  the  carbolic  add  from  escaping 
and  at  the  same  time  caused  the  discharge  from  the  wound  to 
spread  through  the  gauze.  Tlie  wound  itself  was  shielded  by 
the  protective  from  the  vapour' given  off  by  the  carbolic  gauze, 
whilst  the  surrounding  parts,  being  constantly  exposed  to  its 
activity,  were  protected  from  the  intrusion  of  septic  contamina- 
tion. And  these  conditions  were  maintained  untO  sound  healing 
took  place.  Whenever  the  discharge  reached  the  edge  of  the 
mackintosh  the  case  required  to  be  dressed,  and  a  new  supply 
of  gauze  was  applied  round  the  stump.  Whenever  the  wound 
was  exposed  for  dressing  the  stump  was  enveloped  in  the 
vapour  of  carbolic  add  by  means  of  the  steam  spray-producer. 
At  first  a  syringe  was  used  to  keep  the  surface  constantly  wet 
with  lotion  and  t  hen  a  hand-spray.  These  dressings  were  repeated 
at  intervals  until  the  wound  was  healed.  The  drainage-tube  was 
gradually  shortened,  and  was  ultimately  removed  altogether. 

The  object  Lister  had  in  view  from  the  beginning  of  his 
experiments  was  to  place  the  open  wound  in  a  condition  as 
regards  the  entrance  of  organisms  as  nearly  as  possible  like  a 
truly  subcutaneous  wound,  such  as  a  contusion  or  a  simple 
fracture,  in  which  the  unbroken  skin  acted  as  a  protection 
to  the  wounded  tissues  beneath.  The  introduction  of  this 
practice  by  Lister  effected  a  complete  change  in  operative 


surgery.  The  dark  times  of  suppurating  wounds,  of  foul 
discharges,  of  secondary  haemorrhage,  of  pyaemic  abscesses 
and  hospital  gangrene  constitute  what  is  now  spoken  of  in 
surgery  as  the  pre-Usterian  era. 

As  years  went  on,  surgeons  tried  to  simplify  and  improve 
the  somewhat  complicated  and  expensive  measures  and  dressings 
and  chemists  were  at  pains  to  supply  cart>olic  add  in  a  pure 
form  and  to  discover  new  antiseptics,  the  great  object  being 
to  get  a  non-irritating  antiseptic  which  should  at  the  same 
time  be  a  powerful  germicide.  Iodoform,  oil  of  eucalyptus, 
salicylic  add,  boradc  add,  mercuric  iodide,  and  corrosive 
sublimate  were  used. 

For  some  years  Lister  irrigated  a  wound  with  carbolic  k>tion 
during  the  operation  and  at  the  dressings  when  it  was  exposed, 
but  the  introduction  of  the  spray  displaced  the  irrigation  method. 
AH  these  different  procedures,  however,  as  regards  both  the 
antiseptic  used  and  the  best  method  of  its  application  in  oUy 
and  watery  solutioits  and  in  dressings,  were  subsidiaiy  to  the 
great  principle  involved'-namely,  that  putrefaction  in  a  wound 
is  an  evil  whidi  can  be  prevented,  and  that,  if  it  is  prevented, 
local  irritation,  in  so  far  as  it  is  due  to  putrefaction,  b  obviated 
and  septicaemia  and  pyaemia  cannot  occur.  Alongside  of  this 
great  improvement  the  immense  advantage  of  free  drainage 
was  universally  acknowledged.  Moreover,  surgeons  at  once 
began  to  take  greater  care  in  securing  the  cleanliness  of  wounds, 
and  some  of  them,  Lawson  Tait  and  Bantock,  for  example, 
produced  such  excellent  results  by  the  adoption  merely  of 
methods  of  strict  cleanliness,  and  became  so  aggressive  in  thdr 
championship  of  them,  that  many  of  the  older  practitioners 
were  bewildered  and  unable  to  decide  as  to  where  truth  began 
and  where  it  ended  in  the  new  doctrine.  But  though-lhe  actual 
methods,  as  taught  and  practised  by  Lister,  have,  with  the 
spray-producers,  passed  away  and  given  place  to  new,  still 
the  great  light  which  he  shed  in  the  surgical  world  bums  as 
brightly  as  ever  it  did,  and  all  the  methods  which  are  practised 
to-day  are  the  direct  results  of  his  teaching. 

By  1885  the  carbolic  acid  spray,  which  to  some  practitioners 
had  apparently  been  the  embodiment  of  the  Listcrian  theory 
and  practice,  was  begiiming  to  pass  into  desuetude,  though  for 
a  good  many  years  after  that  time  certaid  surgeons  continued  to 
employ  it  during  operation,  and  during  the  subsequent  dressings 
of  the  wound.  Surgeons  who,  having  had  practical  experience  of 
the  unhappy  course  which  thdr  operation-cases  had  been  apt 
to  run  in  the  pre-Listerian  days,  aiul  of  the  vast  improvements 
which  ensued  on  thdr  adoption  of  the  spray-and-gauze  method 
in  its  entirety,  were,  not  unnaturally,  reluctant  to  operate 
except  in  a*  cloud  of  carbolic  vapour.  So,  even  after  Lister 
himself  had  given  up  the  spray,  Its  use  was  continued  by  many 
of  his  disciples.  It  was  in  the  course  of  1888  that  operating 
surgeons  began  to  neglect  the  letter  of  the  antiseptic  treatment 
and  to  bring  themselves  more  under  the  broadening  influence 
of  its  spirit.  Certain  adventurous  and  partially  unconvinced 
surgeons  began  to  give  up  the  carbolic  spray  gradually,  by 
imparting  a  smaller  percentage  of  carbolic  add  to  the  vapour, 
until  at  last  the  antiseptic  disappeared  altogether,  apparently 
without  detriment  to  the  exceUence  of  the  results  obtained. 
But  while  some  surgeons  were  thus  ceasing  to  apply  the  anti- 
septic spray  to  the  wound  during  operation,  others  were  pouring 
mild  carbolic  lotion,  or  a  very  weak  solution  of  corrosive  sub- 
limate (an  extremdy  potent  germiqide)  over  tKe  freshly-cut 
surfaces.  These  measures  were  in  turn  given  up,  to  the  advan- 
tage of  the  patient;  for  it  was  hardly  to  be  expected  that  a 
chemical  agent  which  was  strong  enough  to  destroy  or  render 
inert  septic  microorganisms  in  and  about  a  wound  would  fail 
to  injure  exposed  and  living  tissues.  Eventually  it  became 
generally  adiidtted  that  if  a  surgeon  was  going  to  operate  upon 
the  depths  of  an  open  abdomen  for  an  hour  or  more,  the  chilling 
and  the  chemical  influences  of  the  spray  must  certainly  lower 
the  vitality  of  the  parts  exposed,  as  well  as  interfere  with  the 
prompt  healing  of  the  wounded  surfaces.  With  the  sprsy  went 
also  the  "  protective,"  the  paraffin  gauze,  and  the  mackintosh 
sheeting  which  enveloped  the  bulky  dressing. 
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Yean  befoie  this  happened,  ia  the  addreaa  on  smgeiy  given 
at  the  Cork  meeting  of  the  British  Medical  Asiodalion,  Sir 
William  (then  Mr)  Savory  had  somewhat  severely 
criticized  the  rigid  eiclostveoesB  o£  the  membeis  of 
the  spray-and^gaaxe  school:  the  sum  and  substance 
ol  the  address  was  that  every  careful  surgeon  was  an  anti- 
septic surgeon,  and  that  the  success  of  the  Listerian  surgeon 
did  not  depend  upon  the  spray  or  the  gauxe,  or  the  two  together, 
but  upon  clMnlmcss—ihat  the  airgeon's  fini^ets  and  instruments 
and  the  area  operated  on  must  he  surgically  cUan,  Though 
predse  experiments  show  that  it  is  impossible  for  the  surgeon 
to  remove  every  trace  of  septidty  from  his  own  hands  and  from 
the  skin  of  his  patient,  still  with  nail-brush,  soap  and  water, 
and  alcohol  or  turpentine,  with  possibly  the  help  of  some  mer- 
curic germicide,  he  can,  for  all  practical  purposes,  render  his 
hands  safe.  Recognizing  this  difficulty  many  surgeons  prefer  to 
operate  in  thin  rubber  gloves  which  can,  for  certain,  by  boiling, 
be  rendered  free  of  all  germs;  others,  in  addition,  put  on  a  mask, 
sterile  overalls,  and  india-rubber  shoes.  But  these  excessive 
refinements  do  not  seem  to  be  generally  acceptable,  whilst  the 
results  of  practice  show  that  they  are  by  no  means  necessary. 
The  careful,  the  antiseptic  surgeon  of  1885  b  to-day  represented 
by  the  carefiil,  the  aseptic  surgeon.  The  atttiseptic  surgeon 
was  waging  a  constant  warfare  against  germs  which  his  creed  told 
him  were  on  his  hands,  in  the  wound,  in  the  air,  everywhere — 
and  these  he  attacked  with  potent  chemicals  which  beyond 
question  often  did  real  damage  to  the  healthy  tissues  laid  bare 
during  the  operation.  If,  as  was  frequently  the  case,  his  own 
hands  became  sore  and  rough  from  contact  with  the  antiseptics 
he  employed,  it  was  not  to  be  wondered  at  if  a  peritoneal  surface 
or  an  incised  tissue  became  more  seriously  affected.  The  surgeon 
of  to-day  has  much  less  commerce  with  antiseptics:  he  operates 
with  hands  whidi,  for  all  practical  purposes,  may  be  considered 
ss  germless;  he  uses  instruments  which  are  certainly  germless, 
for  th^  have  just  been  boiled  for  twenty  minutes  in  water  (to 
which  a  little  common  soda  has  been  added  to  prevent  tarnish- 
ing of  the  steel),  and  he  operates  on  tissues  which  have  been  duly 
made  clean  in  a  surgiod  sense.  If  he  were  asked  what  he  con-, 
sideis  the  chief  essentials  for  securing  success  in  his  operative 
practice,  he  would  probably  reply,  "  Soap  and  water  and  a  nail- 
brush." He  uses  no  antiseptics  during  the  operations,  he  keeps 
the  wound  dry  by  gently  swabbing  it  with  aseptic,  absorbent 
cotton-wool,  and.  he  dresses  it  with  a  pad  of  aseptic  gauze. 
This  is  the  simple  aseptic  method  which  has  been  gradually 
evolved  from  the  ListaciaD  antiseptic  system*  But  though 
the  pendulum  has  swung  so  far  in  the  direction  of  aseptic  surgery, 
a  very  large  proportion  of  operators  still  adhere  to  the  antiseptic 
measures  which  had  proved  so  highly  beneficial.  The  judicious 
employment  of  weak  solutions  o£  carbolic  acid,  or  of  mercuric 
salts,  and  the  applicaticm  of  unirritating  dressings  of  an  anti- 
septic nature  cannot  do  any  harm,  and,  on  the  other  hand,  they 
may  be  of  great  service  in  the  case  of  there  having  been  some 
flaw  in  the  carrying  out  of  what  should  have  been  an  absolutely 
aseptic  operation. 

A  great  change  has  taken  place  in  connexion  with  the  use 
of  soft  india-rubber  drainage-tubes.  In  former  years  most 
surgeons  placed  one  or  more  of  these  in  the  dependent 
parts  of  the  area  of  operation,  so  that  the  blood  or 
serum  oozing  from  the  injured  tissues  might  find 
a  ready  escape.  But  to-day,  except  in  dealing  with  a  large 
abscess  or  other  septic  cavity,  many  surgeons  make  no  provision 
for  drainage,  but,  bandaging  the  part  beneath  a  pad  of  aseptic 
wool,  put  on  so  much  pressure  that  any  little  leakage  into  the 
tissues  is  quickly  absorbed.  If  a  drainage-tube  can  be  dispensed 
with,  so  much  the  better,  for  if  it  is  not  actually  needed  its 
presence  keeps  up  irritation  and  delays  prompt  healing.  But 
inasmuch  as  a  tube  if  rightly  placed  in  a  deep  wound  is  an  insur- 
ance against  the  occurrence  of  "  tension,"  and  as  it  can  easily 
be  withdrawn  at  the  end  of  twenty-four  hours  (even  if  it  has 
served  no  useful  purpose),  it  is  improbable  that  the  practice 
of  dramage  of  freshly  made  cavities  will  ever  be  entirely  given 
opi    If  tbt  tube  is  removed  after  twenty-four  hoon  its  pretence 


can  have  done  no  harm  and  sometimes  the  large  amount  of 
fluid  which  it  has  drained  from  the  wound  affords  clear  evidence 
that  its  use  has  saved  the  patient  discomfort  and  has  probably 
expedited  his  recovery.  For  septic  cavities  drainage-tubes  are 
stUl  used,  but  it  must  be  remembered  that  the  tube  cannot 
remain  long  in  position  without  causing  and  keeping  up  irrita- 
tion; hence,  even  in  septic  cases,  the  modem  surgeon  discards 
the  tube  at  the  earliest  possible  moment.  If  after  be  has  taken 
it  out  sepric  fluids  collect,  and  the  patient's  temperature  rises, 
it  can  easily  be  reinserted.  But  it  is  better  to  take  out  the  tube 
too  soon  than  to  leave  it  in  too  long;  this  remark  applies  with 
q)ecial  force  to  the  treatment  of  abscess  of  the  fdeural  cavity 
(empyema),  in  the  treatment  of  which  a  drainage-tube  has 
almost  certainly  to  be  employed. 

Poultices  are  now  never  used:  they  were  apt  to  be  foul  and 
offensive,  and  were  certainly  septic  and  dangerous.  If  moisture 
and  warmth  are  needed  for  a  wound  they  can  be  obtained  by  the 
t»c  of  a  fold  of  clean  lint,  or  by  some  aseptic  wool  which  has 
been  wrung  out  in  a  hot  solution  of  boracic  or  carbolic  add,  and' 
applied  under  some  waterproof  material,  which  effectually  pic- 
vents  evaporation  and  chilling.  There  was  no  special  virtue  in 
poultices  made  of  linseed  meal  or  even  of  scraped  carrot:  they 
simply  stored  yx^  the  moisture  and  heat.  They  possessed  no 
possible  advantage  over  the  modem  fomentation  under  oii- 
silk. 

Much  less  is  heard  now  of  so-called  "  bloodless  "  operations. 
The  bhMdlessness  was  secured  by  the  part  to  be  operated  aa^ 
an  arm,  for  instance— being  raised  and  compressed  _j.- 
from  the  fingers  to  the  shoulder  by  successive  turns  operMoaM, 
of  an  india-rubber  roller-bandage  (Esmarch's),  the 
main  artery  of  the  limb  being  then  compressed  by  the  application 
of  an  elastic  cord  above  the  highest  turn  of  the  bandage.  The 
bandage  being  removed,  the  operation  was  performed  throi^ 
bloodless  tissues.  But  when  it  was  completed  and  the  elastic 
cord  removed  from  around  the  upper  part  of  the  limb,  a  reac- 
tibnary  flow  of  bk>od  took  place  into  every  small  vessel  which  had 
been  previously  squeezed  empty,  so  that  though  the  operation 
itself  had  actually  been  bloodless,  the  wound  could  not  be  closed 
because  of  the  occurrence  of  unusually  free  haemorThage  or 
troublesome  oozing.  A  further  objection  to  the  application 
of  such  an  elastic  roller-bandage  was  that  septic  or  tuberculous 
material  might  by  chance  be  squeezed  from  the  tissues  in  which 
it  was  perhaps  harmlessly  l3ring,  forced  into  the  blood  vessels, 
and  so  widely  disseminated  through  the  body.  Esmarch's 
bandage  is  therefore  but  little  used  now  in  operative  surgery. 
Instead,  each  bleeding  point  at  an  operation  is  promptly  secured 
by  a  small  pair  of  nickel-plated  dip-forceps,  which  generally  have 
the  effect,  after  being  left  on  for  a  few  minutes,  of  completely 
and  permanently  arresting  the  bleeding.  These  dips  were 
specially  introduced  into  practice  by  Sir  Spencer  Wells,  and  it  Is 
no  unusual  thing  for  a  surgeon  to  have  twenty  or  thirty  pairs 
of  them  at  hand  during  an  extensive  operation.  Sedng  how 
convenient,  not  to  say  indispensable,  they  are.  in  such  drcnm- 
stances,  the  surgeon  of  to-day  wonders  how  he  formerly  managed 
to  get  on  at  all  without  them. 

Biera's  treatment  by  passive  congestion  is  carried  out  by 
gently  assisting  the  return  of  venous  blood  from  a  part  of  the 
body  without  in  any  way  checking  the  arterial  flow.  In  the 
case  of  tuberculous  disease  of  the  knee-joint,  for  instance,  an 
elastic  band  is  gently  placed  roimd  the  thigh  for  several  hours 
a  day,  and  in  disease  of  the  wrist  or  elbow  the  girth  is  applied 
round  the  arm.  The  skin  bdow  becomes  flushed ,  and  the  arterial 
blood  which,  as  shown  by  the  pulse,  is  still  flowing  into  the 
affected  part,  is  compelled  to  linger  in  the  affected  tissues, 
giving  the  serum  and  the  white  corpusdes  time  to  exert  their 
beneficial  influence  upon  the  disease. 

In  the  case  of  tuborculous,  or  septic,  affections  of  the  lymph- 
atic glands  of  the  neck,  or  of  other  parts  where  the  constriction 
cannot  b4  conveniently  obtained,  effective  congestion  can  be 
secured  by  the  use  of  cupping  glasses.  And  if  so  be  that 
suppuration  is  taking  place  in  the  interior  of  an  inflamed  gland, 
the  cupping-glasses  can  be  applied  after  a  small  puncture  has 
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been  made  into  the  softened  part  of  the  gland.  In  this  way  the 
whole  of  the  broken-down  material  can  be  got  away  without  the 
necessity  of  making  an  actual  incision  or  of  resorting  to  scraping. 
The  method  of  inducing  hyperaemia  should  be  so  conducted  as 
to  give  the  patient  no  pain  whatever:  it  must  not  be  carried 
out  with  excessive  energy. 

By  means  of  the  Rdntgen  or  X-iays  (see  X-Ray  Tibatuent) 
the  surgeon  is  able  to  procure  a  distinct  shadow-portrait  of 
deeply-placed  bones,  so  that  he  can  be  assured  as 
to  the  presence  or  absence  of  fracture  or  dislocation,  or 
of  outgrowth  of  bone,  or  of  bone-containing  tumours. 
By  this  means  also  he  is  able  to  locate  with  absolute  precision 
the  situation  of  a  foreign  body  in  the  tissues— of  a  coin  in  the 
windpipe  or  gullet,  of  a  broken  piece  of  a  needle  in  the  hand, 
of  a  splinter  c^  glass  in  the  foot,  or  of  a  bullet  deeply  embedded 
in  soft  tissues  or  bone.  This  effect  may  be  obtained  upon  a 
fluorescent  screen  or  printed  in  a  permanent  form  upon  glass 
or  paper.  The  shadow  is  cast  by  a  lo*  or  xi-in.  q>aiic  from  a 
Crookes  vacuum  tube.  The  rays  of  Rdntgen  find  their  way 
through  dead  and  living  tissues  which  are  far  beyond  the  reach 
of  the  rays  of  ordLnaxy  light,  and  they  are  thus  able  even  to 
reveal  changes  in  the  deeply  placed  hip-joint  which  have  been 
produced  by  tuberculous  disease.  In  examining  an  injured 
limb  it  is  not  necessary  to  take  off  wooden  splints  or  bandages 
except  in  cases  where  the  latter  have  been  treated  with  plaster 
of  paris,  lime-salts  obstructing  the  rays  and  throwing  a  shadow. 
Thus  the  rays  may  pass  through  an  ordinary  uric  add  calculus 
in  the  kidney  or  bladder;  but  if  it  contains  salts  of  lime,  as  does 
the  mulberry  calculus  (oxalate  of  lime),  a  definite  shadow  is 
cast  upon  the  screen.  The  value  of  the  X-rays  is  not  limited 
to  the  elucidation  of  obscure  problems  such  as  those  just  indi- 
cated: they  are  also  of  therapeutic  value;  for  example,  in  the 
treatment  of  certain  forms  of  skin  disease,  as  well  as  of 
cancer. 

Too  much,  however,  must  not  be  expected  from  them.  For 
the  treatment  of  a  patch  of  tuberculous  ulceration  Qupos), 
or  for  a  superficial  cancerous  sore  (epithelioma),  they  may  be  of 
service,  but  in  the  treatment  of  a  deeply-seated  malignant 
growth — as  a  cancer  of  the  breast — they  have  not  proved  of 
value.  Moreover,  the  X-rays  sometimes  cause  serious  bums  of 
the  skin;  and  although  this  happens  less  often  now  than  was  pre- 
viously the  case,  still  the  frequent  application  of  the  rays  is  apt 
to  be  followed  by  cutaneous  warty  growths  which  are  apt  in 
turn  to  develop  into  cancer.  In  maoy  cases  in  which  the  X-rays 
are  used  a  more  prompt  and  efficient  means  of  treatment  woidd 
probably  be  by  excision.  One  great  advantage  which  operative 
treatment  by  the  knife  must  always  have  over  the  treatment  by 
X-rays  is  that  the  secondary  implication  of  the  lymphatic 
glands  can  be  dealt  with  at  the  same  time.  And  this,  in  many 
cases,  is  a  matter  of  almost  equal  importance  to  that  of  removed 
of  the  cancer  itself. 

The  emplojrment  of  radium  in  surgery  is  still  in  its  infancy. 
Doubtless  radium  is  a  very  powerful  agent,  but  even  if  it  were 
found  of  peculiar  value  in  treatment  its  cost  would, 
for  the  present,  put  it  out  of  the  reach  of  most 
practitioners.  Probably  it  will  be  found  useful  in  the  treatment 
of  naevus,  rodent  ulcers  and  superficial  malignant  growths. 
As  to  what  influence  radium  may  have  in  the  treatment  of 
deeply-seated  cancers  it  is  as  yet  impossible  even  to  guess. 
For  those  sad  cases,  however,  which  the  practical  surgeon 
is  reluctantly  compelled  to  admit  as  being  beyond  the  reach  of 
his  operative  skill,  the  influence  of  radium  should  be  tried  with 
determination  and  thoroughness.  The  therapeutic  influence 
of  radium  may  eventually  be  found  to  be  great,  or  it  may  be 
disappointing.  The  fact  that  under  direct  royal  patronage  an 
institution  has  been  established  in  London  for  the  investigation 
of  the  physical  and  therapeutic  value  of  this  newly  discovered 
agent  should  satisfy  every  one  that  its  properties  will  be  duly 
inquired  into  and  made  known  without  mystery  or  charlatanism 
and  absolutely  in  the  interest  of  the  people.  But  in  the  mean- 
while too  much  must  not  be  expected  from  it  as  a  surgical 
"igent.  (E.  O.*) 
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SURGICAL  INSTRUMBNTif  AMD  APPUANCBS.  The  pur- 
pose of  this  article  is  to  give  an  account  of  the  more  important 
surgical  instruments  that  are  now  in  general  use,  and  to  show  by 
what  modifications,  and  from  what  discoveries  in  science,  the 
present  methods  of  an  operation  have  come  to  be  what  they  are. 
The  good  surgeon  is  caiieful  to  use  the  right  sort  and  pattern 
of  instrument,  and  the  chief  fact  about  the  surgery  of  tbepresent 
day,  that  it  is  aseptic  or  antiseptic,  is  recorded  in  the  make  of 
surgical  instruments  and  in  idl  the  installation  of  an  operating- 
theatre.  Take,  for  instance,  a  scalpel  and  a  saw  that  are  figured 
in  Ambroise  Park's  (1510-1590)  surgical  writings.  The  scalpd 
folds  into  a  handle  like  an  ordinary  pocket-knife,  which  alone 
was  enough  in  those  days  to  keep  it  from  bdog  aseptic.  The 
handle  is  most  elegantly  adorned  with  a  little  winged  female 
figure,  but  it  does  not  commend  itself  as  likdy  to  be  surgically 


Fig.  T.— Needle-holders. 

A,  Hagedom'n;  B,  Macphairn;  C,  Allen  and  Hanbury's,  foi 

Hagedom  or  ordinary  needles. 

dean.  The  saw,  after  the  same  fashion,  has  a  richly  chased 
metal  ^rame,  and,  at  the  end  of  the  handle,  a  lion's  head  in 
bold  relief,  with  a  ring  tbrou|^  Its  mouth  to  hang  St  up  by. 
It  may  be  admirable  art,  but  it  would  harbour  all  sorts  of 
germs.     If  one   contrasts   with    these  artistic  weapons  the 
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Fig.  2. — Tenotomy  Knives  forged  in  one  piece. 

instruments  of  1850,  one  finds  no  such  adornment,  and  for 
genera]  finish  Savigny's  instruments  would  be  hard  10  beat;  but 
the  wooden  or  ivory  handles,  cut  with  finely  scored  lines  like  the 
cross-hatching  of  an  engraving,  are  not  more  likely  to  be  aseptic 
than  the  handles  of  Park's  instruments.  At  the  present  time, 
instead  of  such  handles  as  these,  with  blades  riveted  into  them, 
scalpels  are  forged  out  of  one  piece  of  steel,  their  handles  are 
nickel-plated  and  perfectly  smooth,  that  they  may  afford  no 
crevices,  and  may  be  boiled  and  immersed  in  carbolic  lotion 
without  tarnishing  or  rusting;  the  scalpel  has  become  just  a 
single,  smooth,  plain  piece  of  metal,  having  this  one  purpose 
that  it  shall  make  an  aseptic  wound.  In  the  same  way  the  saw 
is  made  in  one  piece,  if  this  be  possible;  anyhow,  it  must  be,  so 
far  as  possible,  a  simple,  smooth,  unrusiing  metal  instrument, 
that  can  be  boiled  and  laid  in  lotion;  it  is  a  foreign  body  that 
roust  be  introduced  into  tissues  susceptible  of  infection,  and  it 
must  not  carry  infection  with  it. 

Or  we  may  take,  at  different  periods  of  surgeiy,  the  various 
kinds  of  ligature  for  the  arrest  of  bleeding  from  a  divided  blood- 
vessel. In  Park's  time  (he  was  the  first  to  use  the  ligature  in 
ampatation,  but  the  existence  of  some  sort  of  ligature  is  as 
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dd  AS  Galen)  the  ligature  was  a  double  thread,  ben  jU  qui  soii 
*H  doiMej  and  he  employed  a  forceps  to  draw  forward  the  cut 
end  of  the  vessel  to  be  ligatured.  From  the  time  of  Ambroise 
Par£  to  the  time  of  Lord  Lister  no  great  improvement  was  made. 
In  the  middle  of  last  century  it  was  no  uncommon  thing 
for  the  house-surgeon  at  an  operation  to  hang  a  leash  of  waxed 
threads,  silk  or  flax,  through  his  button<liole,  that  they  might 


FlO.  3.— Amputating  Saws. 


be  handy  duting  the  operation.  Then  came  Lord  Lister's 
work  on  the  absorbable  ligature;  and  out  of  this  and  mudi  other 
experimental  work  has  come  the  present  use  of  the  ligature  in 
its  utmost  perfection— a  thread  that  can  be  tied,  cut  short, 
and  left  in  the  depth  of  the  wound,  with  absohite  certainty 
that  the  wound  may  at  once  be  closed  from  end  to  end  and 
nothing  more  will  ever  be  heard  of  the  ligatures  left  buried  in  the 
tissues.  The  choice  of  materials  for  the  ligature  is  wide.  Some 
surgeons  prefer  catgut,  variously  prepared;  others  prefer  silk; 
for  certain  purposes,  as  for  the  obHteration  of  a  vessel  not  divided 
but  tied  in  Its  course  for  the  cure  of  aneurism,  use  is  made  of 
kangaroo-tendon,  or  some  other  animal  substance.  But  what- 
ever is  chosen  is  made  aseptic  by  boiling,  and  is  guarded 
vigilantly  from  contamination  on  its  way  from  the  sterilizer 
into  the  body  of  the  patient.  The  old  ligatures  were  a  common 
cause  of  suppuration.  Therefore  the  wound  was  not  closed 
along  its  whole  length,  but  the  ligatures  were  left  long,  hanging 
out  of  one  end  of  the  wound,  and  from  day  to  day  were  gently 
puUed  until  they  came  away.  Certainly  they  served  thus  to 
drain  the  wound,  but  they  were  themselves  a  chief  cause  of  the 
sappuratlon  that  required  drainage. 

Sutures,  like  ligatures,  were  a  common  cause  of  suppuration 
in  or  around  the  edges  of  the  wound.  Therefore,  in  the  hope 
of  avoiding  this  trouble,  they  were  made  of  silver  wire,  which 
was  inconvenient  to  handle,  and  gave  pain  at  the  time  of  removal 
of  the  sutures.  At  the  present  time  they  are  of  silkworm-gut, 
catgut,  silk  or  horsehair;  they  are  made  aseptic  by  boiling,  and 
can  be  left  any  number  of  days  without  causing  suppuration 
and  can  then  be  removed  without  pain. 

Next  may  come  the  consideration  of  surgical  dressings.  In 
the  days  when  inflammation  and  suppuration  were  almost 
inevitable,  the  dressings  were  usuaUy  something  very  simple, 
that  could  be  easily  and  frequently  changed — ointment,  or  wet 
compresses,  to  begin  with,  and  poultices  when  suppuration  was 
establ^ed.  It  is  reported  of  the  great  Sir  William  Fergusson 
that  he  once  told  his  students,  "  You  may  say  what  you  like, 
gentlemen,  but  after  all,  there's  no  better  dressmg  than  cold 
water."  This  is  not  the  place  to  try  to  tell  thie  long  history 
of  the  quest  after  a  perfect  snl^gieal  dressing,  and  the  advance 
that  was  begun  when  Lord  Lister  invented  his  carbolic  paste. 
The  work  was  done  sk>wly  in  the  international  unity  of  science 
during  many  years.  The  perfect  antiseptic  dressing  must  fulfil 
many  requirements:  it  must  be  absorbent,  yet  not  let  its 
medicament  be  too  qukkly  soaked  out  of  it;  and  it  must  be 
antiseptic,  yet  not  virulent  or  poisonous.    Of  the  many  gauses 


now  available,  that  which  b  chiefly  used  is  one  impregnated 
with  a  double  cyanide  ct  zinc  and  mercury.  Its  pleasant 
amethystine  tint  has  no  healing  virtue,  but  is  used  to  distinguish 
it  from  other  gauzes — carboUzed  gauxe,  tinted  straw-colour; 
iodoform  gauze,  tinted  yellow;  sublimate,  blue;  chinosol,  green. 
The  chinosol  gauze  is  especially  used  in  ophthalmic  surgery; 
for  general  surgery  the  cyanide  gauze  is  chiefly  employed. 
The  various  preparations  of  absorbent  wool  (».«.  wool  that 
has  been  freed  of  its  grease,  so  that  it  readily  takes  up  moisture) 
are  used  not  only  for  outside  dressings,  but  also  as  sponges 
at  the  time  of  operation,  and  have  to  a  great  extent  done  away 
with  the  use  of  real  sponges.  The  gauzes  in  most  cases  are  used 
not  dry,  but  just  wrung  out  of  carbolic  k>tk>n,  that  their  anti- 
septic influence  may  act  at  once. 

The  whole  subject  of  surgical  instruments  may  be  considered  in 
more  ways  than  one.  It  may  be  wdl,  for  the  sake  of  clearing  the 
groiud,  to  take  lint  some  of  the  mofe  common  instruments  of  gonal 


Fig.  4.— Artery  Forceps. 
A,  Plan's :  B,  Spencer  Welb's. 

suigery,  and  then  to  note  the  working  out,  in  the  operations  of 
surgery,  of  the  three  great  principles — the  use  of  anaesthetics, 
the  use  of  antiseptic  or  aseptic  mediods,  and  the  suigical  uses  of 
electricity. 


Fio.  5>  "^Ketractors. 

Of  the  esaentfal  Instruments  that  are  common  to  all  operations, 
we  may  well  believe  that  they  have  now  become,  by  gradual  develop- 
ment, perfect.  Take,  for  instance,  the  ordinary  surriaU  needle. 
In  the  older  forms  the  eye  was  slit-shaped,  not  easily  threaded,  and 
the  needle  was  often  made  of  a  triangular  outline,  uke  a  miniature 
bayonet.  At  the  present  time  the  needles  used  in  general  suigcry 
are  mostly  Haaedom's,  which  have  a  f ull-staed  loufKl  eye,  easy  for 
threading,  are  flat  for  their  whole  length  and  have  a  fine  cutting  edge 
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ootably  of  luput.  He  later  invented  the  lamp  which  bean  his 
name.  The  original  Finsen  lamp  compriaed  a  voltaic  arc  of  60  to 
80  amperes  round  which  four  tubes  collected  the  light  by  quartz 
lenses,  the  light  being  cooled  by  passing  through  water  and  the  tubes 
being  surrounded  by  a  water-jacket.  The  usual  exposure  was  one 
hour.  In  the  Finaen-Reyn  modification  now  used,  a  single  collect- 
ing  tube  fitted  on  an  adjustable  stand  is  piaoed  in  front  of  a 
sossors  arc  lamp  consuming  ao  amperes.  Tbie  rays  are  cooled  and 
water-jacketed  as  in  the  orif;;inal.  A  suiuble  quaru  compressor 
with  a  chamber  containing  circulating  water  is  pressed  upon  the 
skin  of  the  part  to  be  treated  and  held  at  ri^t  angles  to  the 
impinging  rays.  The  time  of  exposure  is  now  reauced  to  forty-five 
minutes. 

Radium  when  used  in  surgery  Is  applied  by  means  of  applicators, 
either  having  the  fixed  salts  on  square  or  oblong  metallic  plates  or 
cloths  or  by  applicsitors  having  free  radium  in  sealed  metal  tubes. 
These  tubes  are  sometimes  buried  in  the  tissues.  Sometimes  a 
method  of  "  screening  "  is  adopted  in  order  to  modify  the  intensity 
of  the  radiation.    This  is  done  by  envebping  the  tubes  containing 


Fig.  19. — Radium  Applicators. 

die  radium  in.  cases  of  ulver,  lead  or  nickel  of  various  thicknesses. 
In  this,  known  as  the  method  of  Dr  Doroinici.  the  a  and  0  rays 
are  intercepted  by  the  metal  screens  and  the  highly  penetrative  rays 
only  apirfied  to  the  morbid  tissues. 

The  illustrations  in  this  article  are  by  permission  of  Messrs  Allen 
&  Hanbury,  London,  and  that  of  tne  radium  applicators  by 
permission  of  Messrs  Siemens  Brothers,  London. 

SURICATE,  or  Meexkat  (Suricata  tetradactyla),  a  small  South 
African  mammal  of  the  dvet  family,  ranging  from  Cape  Colony 
to  Algoa  Bay.  The  head  and  body  are  about  14  in.  long,  and 
the  tail  half  as  much;  the  fur  is  long  and  soft,  light  grizzled  grey 
in  colour,  and  banded  with  black  on  the  lower  part  of  the  back. 
Meerkats  are  sociable  animals,  living  in  holes  in  the  rocks  on 
the  mountains,  and  burrowing  in  the  sandy  soil  of  the  plains. 
They  form  amusing  pets,  and  in  a  wild  state,  writes  Mrs  A.  Martin, 
they  feed  chiefly  on  "succulent  bulbs,  which  they  scratch 
up  with  the  long,  curved,  black  claws  on  their  fore-feet.  They 
are  devoted  sun-worshippers  and  in  the  early  morning,  before 
it  is  daylight,  they  emerge  from  their  burrows  and  wait  in  rows 
till  their  divinity  appears,  when  they  bask  joyfully  in  his  beams." 

SURINAH  TOAD  {Pipa  americatu),  an  aglossal  tailless 
Batracfaian,  rendered  famous  by  its  mode  of  reproduction, 
first  observed  in  17x0  by  the  Dutch  anatomist  F.  Ruisch.  It 
inhabits  South  America  east  of  the  Andes  and  north  of  the 
Amazons,  and  is  thoroughly  aquatic.  In  its  extremely  flattened 
head  it  is  paralleled  by  two  other  vertebrates  oiUyi  which, 
curiously,  inhabit  the  same  parts  of  South  America,  viz.  the 
Silurid  hail  Aspredo  bairachus  and  the  Chdonian  Ckdys  matamata'^ 
the  end  of  the  snout  and  the  angles  of  the  jaws  bear  several 
lappets,  the  fingers  terminate  in  a  star-shaped  appendage, 
the  toes  are  very  broadly  webbed  and  the  eyes  are  minute  and 
without  lids. 

The  eggs  are  carried  on  the  back  by  the  mother,  and  the  skin 
thickens  and  grows  round  the  eggs  until  each  is  enclosed  in  a 
dermal  cell,  which  is  finally  covered  by  a  homy  lid,  believed  to 
be  formed  by  a  secretion  of  the  skin  or  else  to  represent  the 
remains  of  the  gelatinous  capsule  which  at  first  surrounded 
the  eggs.  These,  which  may  number  about  one  hundred  and 
measure  five  to  seven  millimetres  in  diameter,  develop  entirely 
within  these  poudies,  and  the  young  bop  out  in  the  perfect 
condition,  without  a  vestige  of  a  tall.  Pairing  takes  place  in 
the  water,  the  male  dasping  the  female  round  the  waist.  Tbe 
way  in  which  tbe  eggs  reach  the  back  of  the  female  has  been 
observed  in  spedmens  kept  in  the  London  Zootogical  Gardens. 
During  o\npo8ition  the  doaca  projects  from  the  vent  as  a  bladder- 
like pouch,  which  is  inverted  forwards,  between  the  back  of  the 
female  and  the  breast  of  the  male,  and  by  means  of  this  ovi- 


positor the  eggs  are  evenly  distributed  over  the  irbole  badt 
How  the  eggs  are  fertilized  has  not  been  ascertained. 

Authorities.—^.  CrSnbetg  and  A.  von  KlinckowstrSm,  "  Zur 
Anatomie  der  npa  americana, '  ZmA.  Jakrb.  Anal  vii.  609;  A  D. 
Banlett.  "  Note  on  the  Breeding  of  the  Surinam  Water  Toad," 
Proc.  Zod,  Soc.  (1896),  p.  595. 

SURHA,  or  Basak,  a  river  of  Assam,  India.  It  is  one  of  the 
two  chief  rivers  of  the  province,  watering  the  southern  valley  as 
the  Brahmaputra  waters  the  northern  and  larger  valley.  It 
rises  in  the  Barail  range  to  the  north  of  Manipur,  its  sources 
being'  among  the  southern  spurs  of  Japvo.  Thence  its  course 
b  south  with  a  slight  westerly  bearing,  through  the  Manipur  bills 
to  British  territory.  The  name  of  Barak  is  given  to  tbe  upper 
part  of  the  river,  in  Manipur  and  Cachar.  A  short  distance 
bdow  Badarpur  in  Cachar  it  divides  into  two  branches.  One 
of  these,  which  passes  Sylhet,  is  called  Surma.  The  other  is 
called  Kusiara  till  it  subdivides  into  (a)  a  branch  called  Bfl)iana 
or  Kalni,  which  joins  tbe  Surma  near  Ajmiriganj,  and  (6)  a 
branch  which  resumes  the  name  of  Barak  and  joins  tbe  Suma 
near  Habiganj.  At  Bhairab  Bazar  In  Mymen^ngh  the  Surma 
unites  with  the  old  Brahmaputra  and  becomes  known  as  tbe 
Meghna.  The  river  is  navigable  by  steamers  as  far  as  Silchar 
in  the  rains.   Total  length  about  560  m. 

The  Surma  Valley  and  Hill  Distbicts  DivisiON  is  a 
division  of  the  province  of  Eastern  Bengal  and  Assam.  It 
includes  the  five  districts  of  Sylhet  Cachar,  Lushai  hills,  Naga 
hills,  and  Khasi  and  Jaintia  hills,  with  a  total  area  ol  25,481 
sq.  m.  and  a  population  in  1901  of  5,0841537. 

SURPUCB  (Late  Lat.  superpeUteeum;  Fr.  nr^,  over,  and 
peUis,  fur;  Span.  sobrepeUtce\  Fr.  stirplU;  m  Ital.  cotta  and 
Ger.  Ckonockt  choir  coat),  a  liturgical  vestment  of  tbe  Christian 
Church.  It  is  a  tunic  of  white  linen  or  cotton  material, 
with  wide  or  moderatdy  wide  sleeves,  reachSng-^fuxotding 
to  the  Roman  use — ^bardy  to  the  hips  and  elsewhete  in  the 
churches  oi  the  Roman  communion  to  the  knee  It  is  usually 
decorated  with  lace,  but  in  modern  times^in  Germany  at  least 
"also  with  embroidered  bordures.  The  surplice  originally 
reached  to  the  feet,  but  as  early  as  the  13th  century  it  began  to 
be  shortened,  though  as  late  as  the  15th  century  it  still  fdl  to 
the  middle  of  the  shin,  and  it  was  not  till  the  i7tb  and  18th 
centuries  that  it  was  considerably  shortened.  More  drastic  were 
other  modifications  which  it  imderwent  in  course  of  tim<;  in 
several  localities,  which  led  to  the  appearance  of  various  sub- 
sidiary forms  alongside  of  the  original  type.  Such  were  the 
sleevdess  surplice,  which  was  provided  at  the  ndes  with  holes  to 
put  the  arms  through;  the  suiplice  with  slit- up  arms  or  lappeto 
(so-called  "  wings  ")  instead  of  sleeves;  the  surplice  of  which  not 
only  the  sleeves  but  the  body  of  the  garment  itself  were  slit 
up  the  sides,  precisdy  like  the  modem  dalmatic;  and,  finally, 
a  sort  of  surplice  in  the  form  of  a  bell-shaped  mantle,  with  a 
hole  for  the  head,  which  necessitated  the  arms  being  stuck 
out  under  the  hem.  The  first  two  of  these  forms  were  vjry 
eariy  developed;  and,  in  spite  of  their  prohibition  by  synods 
here  and  there  {e.%.  that  of  Li6ge  in  1287),  they  survive  In  various 
places  to  the  present  day.  The  latter  two  only  appeared  after 
the  close  of  the  middle  ages:  the  first  of  them  in  South  Germany, 
the  second  more  espedally  in  Venetia,  where  its  use  is  attested 
by  numerous  {Nctorial  records.  As  a  rule,  however,  these 
subsidiary  forms  of  surplice  were  worn  mostly  by  tbe  lower 
clergy.  They  were  the  result  partly  of  the  influence  of  the 
secular  fashions, .  but  more  particularly  of  considerations  of 
convenience. 

The  surplice  bdongs  to  the  vestes  saerae,  tbough  it  requires 
no  benediction.  It  is  proper  to  all  derics,  even  to  those  who  have 
only  recdved  the  tonsure,  the  bishop  himself  vesting  with  it 
those  who  have  been  newly  tonsured  by  him.  Its  use  in  divine 
service  Is  very  varied.  It  Is  worn  in  choir  at  the  solemn  offices; 
it  is  the  official  sacral  dress  of  the  lower  deigy  In  tbdr  UttuBical 
functions;  it  is  worn  by  the  priest  when  administering  the  aacts- 
menu,  undertaking  benedictions,  and  the  like;  the  use  of  the 
alb  being  nowadays  almost  exclusively  confined  to  the  mass 
and  functions  oonnectAl  with  tbia.    In  general  it  may  be  said 
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that  thii  «!•,  iu  all  naiA  ptttkuJan,  tbe  CDStoai'M  caily  M  tlie 
14th  century. 

The  older  history  of  the  surplice  is  obscured  by  lack  of  eiact 
infonnatioo.  Ita  name  is  derived,  aa  Durandua  and  Gerland 
also  affirm,  from  the  fact  that  it  was  f<wmerly  put  on  over  the  fur 
garments  which  used  to  be  worn  in  church  and  at  divine  aecvice 
as  a  protection  against  the  cold.  It  has  been  maintained  that 
the  surplice  was  known  in  the  5th  century,  the  evidence  being 
the  garments  worn  by  the  two  clerics  in  attendance  on  Bishop 
Maximian  represented  in  the  mosaics  of  S.  Vitale  at  Ravenna; 
in  this  case,  however,  the  dalmatic  has  been  confused  with  the 
surplice.  In  all  probability  the  surplice  is  no  more  than  an 
»Tpangiftn  of  the  Ordinary  liturgical  ajb,  due  to  the  necessity 
for  wearing  It  over  thick  furs.  It  is  first  mentioned  in  the  nth 
century,  in  a  canon  of  the  synod  of  Coyaca  in  Spain  (1050)  and 
in  an  ordinance  of  King  Edward  the  Confessor.  In  Rome  it  waa 
known  at  least  as  early  as  the  lath  century.  It  probably  origi- 
nated outside  Rome,  and  was  imported  thence  into  the  Roman 
use.  Originally  only  a  choir  vestment  and  peculiar  to  k>wer 
clergy^  it  gradually— certainly  no  later  than  the  13th  century 
—replaced  the  aib  as  the  vestment  proper  to  the  adminifltfring 
of  the  sacramenta  and  other  saoecdotal  functiona. 

In  the  Oriental  ritea  there  is  no  surplice,  nor  any  analogoua 
vestment.  Of  the  non-Roman  Churches  in  the  West  the  sur- 
plice has  continued  in  regular  use  only  in  the  Lutheran  churdies 
of  Denmark,  Norway  and  Sweden,  and  in  the  Church  of  England 
(see  bek>w).  (J.  Bra.) 

Church  of  EH^nd.^Tht  surplice  was  prescribed  by  the 
second  Prayer-Book  of  Edward  VL,  as,  with  the  tippet  or  the 
academirsl  hood,  the  sole  vestment  of  the  minister  ai  the 
church  at  "  all  times  of  their  ministration,"  the  rochet  being 
practically  regarded  as  the  episcopal  surplice.  Its  use  waa 
furiously  assailed  by  the  eztrcmer  Reformers  but,  in  spite  of 
their  efforts,  waa  retained  by  Elizabeth's  Act  of  Uniformity, 
and  enforced  by  the  advertisements  and  injunctiona  issued 
under  her  authority,  which  ordered  the  "  massing  vestments  " 
— chasubles,  albs,  stoles  and  the  like— to  be  destroyed.  It  has 
since  remained,  with  the  exception  of  the  cope  {qjf*),  the  sole 
vestment  authorized  by  law  for  the  ministers,  other  than 
bishops,  of  the  Church  of  En^nd  (for  the  question  of  the  vest- 
ments prescribed  by  the  "  Omamenta  Rubric  "  see  Vestments). 
Its  use  has  never  been  confined  to  ckrks  in  holy  orders,  and  it 
has  been  worn  since  the  Reformation  by  all  the  "  ministers  " 
(including  vicars-choral  and  choristers)  of  cathedral  and  colle* 
giate  churches,  as  well  as  by  the  fellows  and  scholars  of  colleges 
in  chapeL  The  distinctive  mark  of  the  clergy  (at  least  of  the 
more  dignified)  has  been  the  tippet  or  scarf  above  mentioned,  a 
broad  band  of  black  silk  worn  stole-wise,  but  not  to  be  confused 
with  the  stole,  since  it  has  no  liturgical  significance  and  was 
originally  no  more  than  part  of  the  clerical  outdoor  dress  (see 
Stole).  The  surplice  was  formeriy  only  worn  by  the  clergy 
when  conducting  the  service,  being  exchanged  during  the  sermon 
for  the  "  black  gown,"'».«.  either  a  Geneva  gown  or  the  gown 
of  an  academical  degree.  This  custom  has,  however,  as  a  result 
of  the  High  Church  movement,  fallen  almost  completely  obsolete. 
The  "black  gown,"  considered  wrongly  as  the  ensign  of 
Low  (Hiurch  views,  survives  in  comparatively  few  of  even 
"evangelical"  churches;  it  is  still,  however,  the  custom  for 
preachers  of  university  sermons  to  wear  the  gown  of  their 
d^ree. 

The  traditional  form  of  the  surplice  In  the  Church  01  England 
is  that  which  survived  from  pre-Reformation  times,  viz.  a  wide- 
sleeved,  very  full,  plain,  white  linen  tunic,  pleated  from  the  yoke, 
and  reaching  almost,  or  quite,  to  the  feet.  Towards  the  end 
of  the  1 7th  centuiy,  when  large  wigs  came  into  fashion,  it  came 
for  convenience  to  be  constructed  gown-wise,  open  down  the 
front  and  buttoned  at  the  neck,  a  fashion  which  still  partially 
survives,  notably  at  the  unhrersities.  In  general,  however,  the 
tendency  has  been,  under  continental  influence,  to  curtail  ita 
pioportioBS.  The  ample  vestment  with  beautiful  falling  folds 
has  thus  in  many  churches  given  place  to  a  scanty,  unpleated 
gument  scarce  reaching  to  the  knee.   In  the  more  "  wtreme 
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churdbcs  tlie-  surpHcea  are  frank  ImiUtions  of  the  Roman 
dfUa.  (W.  A.  P.) 

SURRENDER,  in  law,  a  mode  of  alienation  of  real  estate. 
It  is  defined  by  Lord  Coke  to  be  "  the  yielding  up  of  an  estate  for 
life  or  years  to  him  that  hath  an  immediate  esute  in  reversion 
or  renudnder  "  (Coke  upon  Littleton,  337  b).  It  b  the  convene 
of  release,  whidi  is  a  conveyance  by  the  reversioner  or  remainder- 
man to  the  tenant  of  the  particular  estate.  A  SDnender  ih 
the  usual  means  of  effecting  the  alienation  of  copyholds.  The 
surrender  is  made  to  the  k>rd,  who  grants  admittance  to  the 
purchaser,  an  entry  of  the  surrender  and  admittance  being 
made  upon  the  court  rolls.  Formerly  a  devise  of  copyholds 
could  only  have  been  made  by  surrender  to  the  use  of  the 
testator's  will  followed  by  admittance  of  the  devisee.  The 
Wills  Act  of  X837  now  allows  the  devisee  of  copyholds  without 
surrender,  though  admittance  of  the  devisee  is  still  necessary^ 
A  Sttirender  must,  since  the  Real  Property  Aa  1845,  be  by  deed, 
except  in  the  case  of  copyholds  and  of  surrender  by  operation 
of  law.  Surrender  of  the  latter  kind  generally  takes  place  by 
merger,  that  is,  the  combination  of  the  greater  and  to  estate 
by  descent  or  other  means  without  the  act  of  the  party  (see 
Remainoek).  In  Scots  law  surrender  in  the  case  of  a  lease 
is  represented  by  renunciation.  The  nearest  a^nnach  to 
surrender  of  a  copyhold  is  resignation  in  remanenHam  (to  the 
lord)  or  resignation  infawrtm  (to  a  purchaser).  These  modes  of 
conveyance  were  praOically  superseded  by  the  simpler  forms 
introduced  by  the  Conveyancing  Act  1874. 

SURRENTUH  (mod.  Sorrento^  9.9.),  an  andent  town  of 
Campania,  Italy,  situated  on  the  N.  side  of  the  promontory 
which  forma  the  S.E.  extremity  of  the  Bay  of  N^dcs.  The 
legends  indicate  a  dose  connexion  between  Lipara  and  Surrentum, 
as  though  the  latter  had  been  a  colony  of  the  former;  and  even 
through  the  Imperial  period  Surrentum  remained  lare^  Greek. 
Before  the  Roman  supremacy  it  was  one  of  the  towna  subject  to 
Nuceria,  and  shared  its  fortunes  up  to  the  Sodal  War;  it  seema 
to  have  joined  in  the  revolt  of  90  bx.  like  Stabiae;  and  waa 
reduced  to  obedience  in  the  following  year,  when  it  seems  to  have 
received  a  colony.  Its  prosperity  dates  from  the  imperial  period, 
when  Capreae  was  a  favourite  residence  of  Augustus  and  Tiberhis. 
Numerous  sepulchral  inscriptions  of  Imperial  slaves  and  freedmen 
have  been  found  at  Surrentum.  An  inscription  shows  that  Titus 
in  the  year  after  the  earthquake  of  a.d.  79  restored  the  honiof^wm 
of  the  town  and  its  architectural  decoration.  A  similar  restora- 
tion of  an  unknown  building  in  Naples  in  the  same  year  is 
recorded  in  an  inscription  from  the  last-named  town  (cf.  A. 
Sogliano  in  Notisie  dtgU  Scavi,  190X,  p.  363).  The  most  important 
temples  of  Surrentum  were  those  of  Athena  and  of  the  Sirens 
(the  latter  the  only  one  in  the  Greek  worid  in  historic  times); 
the  former  gave  ita  name  to  the  promontory.  In  antiquity 
Surrentum  was  famous  for  its  wine  (oranges  and  lemons  which  are 
now  so  much  cultivated  there  not  having  been  introduced  into 
Italy  in  antiquity),  ita  fish,  and  its  red  Campanian  vases;  the 
discovery  of  coins  of  Massilla,  Gaul  and  the  Balearic  Islands  here 
indicates  the  extensive  trade  which  it  carried  on.  Hie  position 
of  Surrentum  was  very  secure,  it  being  protected  by  deep  gorges, 
exceptfor  a  distance  of  300  yds.  on  the  south-west  where  it  waa 
defended  by  walls,  the  line  of  which  is  necessarily  followed 
by  those  of  the  modem  town.  The  arrangement  of  Uie  modem 
streets  preserves  that  of  the  andent  town,  and  the  diqxmtion 
of  the  walled  paths  which  divide  the  pbun  to  the  cast  seems  to 
date  in  like  manner  from  Roman  times.  No  ruins  are  now  pre-' 
served  in  the  town  itself,  but  there  are  many  remahas  in  the  villa 
quarter  to  the  east  of  thertown  on  the  road  to  Stabiacj  of  which 
traces  still  e]dst,  running  much  higher  than  the  modem  road, 
acrosa  the  mountain;  the  site  of  one  of  the  largest  (possibly 
bdonging  to  the  Imperial  house)  is  now  occupied  by  the  Hotel 
Victoria,  under  the  temoe  of  which  a  small  theatre  was  found  . 
in  1855;  an  andent  rock*cQt  tunnd  descends  hence  to  the  shore.  ' 
Remains  of  other  villaa  may  be  seen,  but  the  most'  hnportant 
ruin  is  the  reservoir  of  the  (subterranean)  aqueducts  just  outside 
the*  town  on  the  east,  which  had  no  less  than  twenty-seven 
chambers  each  about  90  ft.  by  so  ft.    Greek  and  Oscan  tombs 
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luiv«  abo  been  found.  Another  subtirb  lay  bdow  the  town  and 
on  the  promontory  on  the  west  of  it;  under  the  Hotel  Sirena  are 
substruction's  and  a  rock-hewn  tunnel.  To  the  nmth-west  on 
the  Capo  di  Sotiento  is  another  vilht,  the  so^alled  Bagni  della 
Regina  Giovanna,  with  baths,  and  in  the  bay  to  the  aouth-west 
was  the  villa  of  PoUius  Felix,  the  friend  of  Statius,  which  be 
describes  in  Siivae  ii.  a,  of  which  remAiny  still  eidst.  Farther 
west  a^ain  are  viUas,  as  far  as  the  temple  of  Athena  on  the  pro- 
montory named  after  her  at  the  extremity  of  the  peninsula  (now 
Punta  Campanella).  Neither  of  this  nor  of  the  fanoous  tonple 
of  the  Sirens  are  any  traces  existing. 
See  J.  Bdoch,  Campanim,  p.  352  sqq.  (and  ed.,  Bredau^too). 

SURREY*  BARtDOM  OP.  There  is  some  doubt  as  to  when 
this  Mrldom  was  created,  but  it  is  unquestionably  of  early  origin. 
A  Norman  count,  William  de  Warenne  (c.  1030-1088),  is 
generally  regarded  as  its  first  holder  and  is  thought  to  have 
been  made  an  earl  by  William  II.  about  1088.  William  and 
his  successors  were  styled  earls  of  Surrey  or  Earls  Warenne 
indifferently,  and  the  family  became  extinct  when  William, 
the  3rd  earl,  died  in  1148.  The  second  family  to  hold  the 
earldom  of  Surrey  was  descended  from  Isabel  de  Warenne 
(d.  X 199),  daughter  and  heiress  of  Earl  William,  and  her  8ec6nd 
husband  Hamelin  Plantagenet  (d.  1202),  an  illegitimate  half- 
biother  of  King  Henry  II.  Hamelin  took  the  name  of  Warenne 
and  was  recog^zed  as  earl  of  Surrey  or  Earl  Warenne,  and  his 
descendants  held  the  earldom  until  Earl  John  died  without 
legitimate  issue  in  1347. 

The  earldom  and  estates  of  the  Warennes  now  passed  to 
John's  nephew,  Richard  Fitzalan,  earl  of  Arundel  (c.  1307^x376), 
being  forfeited  when  Richard's  son,  Richard,  was  beheaded  for 
treason  in  1397.  Then  for  about  two  years  there  was  a  duke  of 
Surrey,  the  title  being  borne  by  Thomas  Holand,  earl  of  Kent 
(X374-X400),  from  X397  until  his  degradation  in  1399.  In 
1400  Richard  Fitxalan's  soi^  Sir  Thomas  Fitzalan  (X38X-X4X5), 
was  restored  to  his  father's  honours  and  became  earl  of 
Arundel  and  eail  of  Survey,  but  the  latter  earldom  reverted  to 
the  Crown  when  he  died,  in  1451  John  Mowbray  (x444'X476), 
afterwards  duke  of  Norfolk,  was  created  earl  of  Surrey,  but  the 
title  became  extinct  on  his  death. 

Tlie  long  coimexion  of  the  Howards  with  the  earldom  of 
Surrey  began  in  1483  when  Thomas  Howard,  afterwards  duke 
of  Norfolk,  was  created  earl  ci  Surrey.  Since  that  time,  with  the 
exception  of  brief  periods  when  some  of  its  holders  were  under 
attainder,  the  title  has  been  borne  by  the  duke  of  Norfolk. 
The  courtesy  title  of  the  duke's  eldest  son  is  earl  of  Surrey. 

See  tiie  articles  Waksnmb,  Earls;  and  Arumdbl,  Earls  of;  also 
G.  E.  C.(okayne),  Compute  Peeng^^  vol.  viL  (1896). 

SURRBYp  HBNRT  HOWARD*  Earl  or  (I5x8^-x547), 
English  poet,  son  of  Lord  Thomas  Howard,  afterwards  31x1 
duke  of  Norfolk,  and  his  wife  EUztibeth  Stafford,  daughter  of 
the  duke  of  Buckingham,  was  bom  probably  in  1518.^  He  8uc« 
ceeded  to  the  courtesy  title  of  earl  of  Surrey  in  1524,  when  his 
father  became  duke  of  Norfolk.  His  early  years  were  spent  in 
the  various  bouses  belonging  to  the  Howards,  chiefly  at  Kenning- 
hall,  Norfolk.  He  had  as  tutor  John  Clerke,  who,  beside  in- 
structing him  in  the  classics,  inculcated  a  great  admiration  for 
Italian  literature.  The  duke  of  Norfolk  was  proud  of  his  son's 
attainments  (Ctu^uys  to  the  emperor,  December  9,  1529). 
The  fluke  was  govonor  of  Henry  Fitzroy,  duke  of  Richmond, 
the  natural  son  of  Henry  VIII.  and  Elizabeth  Blount.  Surrey 
was  a  little  more  than  a  year  older  than  Fitzroy,  and  became  his 
companion  and  friend.  Fitzroy  was  at  Windsor  from  1530  to 
1532,  and  it  must  be  to  these  years  that  Surrey  refers  in  the  lines 
written  in  prison  at  Windsor,  "  where  I,  in  lust  and  joy,  with  a 
king's  ton,  my  childish  years  did  pass."  Aime  Boleyn  tried  to 
arrange  a  marriage  between  the  princess  Maty  and  her  kinsman, 
Surrey.  Tlie  Spanish  ambassador,  in  the  hope  of  detaching  the 
duke  of  Noif oik's  interest  from  Anne  Boleyn  in  favour  of  Catherine 

*  The  only  authoritv  for  the  date  of  his  birth 'is  the  legend  Sat, 
smpenst,  Aetatis  XXIX.  on  a  portrait  of  Henry  Howard  at  Arundel 


of  Aragon,  seems  to  have  been  incUned  to  favour  the  project; 
but  Anne  ciianged  her  mind,  and  as  early  as  October  x  530  arranged 
a  marriage  for  Surrey  with  Lady  Frances  de  Vere,  daughter  of  the 
15th  eari  of  Oxford.  This  was  concluded  at  the  earliest  possible 
date,  in  February  X532,  but  in  consequence  of  the  extreme  youth 
of  the  contracting  parties,  Frances  did  not  join  her  husband  until 
XS35.  In  October  Surrey  accompanied  Henry  VIII.  to  Boulogne 
to  meet  Francis  I.,  and,  rejoining  the  duke  of  Richmond  at 
Calais,  he  proceeded  with  him  to  the  French  court,  where  the  two 
Englishmen  were  lodged  with  the  French  royal  princes.  Surrey 
created  for  himself  a  reputation  for  wisdom,  soberness  and  good 
learning,  which  seems  curious  in  view  of  the  events  of  his  later 
life.  Meanwhile  in  spite  of  his  marriage  with  Fences  de  Vere, 
the  project  of  a  contract  between  him  and  the  princess  Mary  was 
revived  in  a  correspondence  between  Pope  Clement  VII.  and  the 
emperor  Charles  V.,  but  definitely  rejected  by  the  ktter.  Surrey 
only  returned  to  England  in  the  autumn  of  1533,  when  the  duke, 
of  Richmond  was  recalled  to  marry  bis  friend's  sister,  Mary 
Howard.  Surrey  made  his  home  at  his  father's  house  of  Kenning- 
hall,  and  here  was  a  witness  of  the  final  separation  between  his 
parents,  due  to  the  duke's  relations  with  Elizabeth  Holland,  who 
had  been  employed  in  the  Howards'  nursery.  Surrey  took  his 
father's  side  in  the  family  disputes,  and  remained  at  Kenning- 
hall,  where  his  wife  jwned  him  in  1535.  In  May  X536  he  fiU^ 
his"  father's  functions  of  eari  marshal  at  the  trial  of  his  cou»ns 
Anne  Boleyn  and  Lord  Rochford.  In  the  autumn  of  that  year 
he  took  part  with  his  father  in  the  bloodless  campaign  against 
the  rebds  in  Yorkshire  and  Lincolnshire,  in  the  "  Pilgrimage  of 
Grace."  Although  he  had  supported  the  royal  cause,  insinuations 
were  made  that  he  secretly  favoured  the  insurgents.  Hasty  in 
temper,  and  by  no  means  friendly  to  the  Seymour  faction  at  court, 
he  struck  a  man  who  repeated  the  accusation  in  the  paric  at 
Hampton  Court.  For  breaking  the  peace  in  the  king's  domain 
he  was  arrested  (1537),  but  thanks  to  Cromwell,  who  had  yielded 
to  the  petition  ol  the  young  man's  father,  he  was  not  compelled 
to  appear  before  the  privy  council,  but  was  merely  sent  to  redde 
for  a  time  at  Windsor.  During  this  imprisonment  and  the 
subsequent  retirement  at  Kenninghall,  he  had  leisure  to  devote 
himself  to  poetry.  In  1539  he  was  again  received  into  favour. 
In  May  1540  he  was  one  of  the  champions  in  the  jousts  cele- 
brated at  court.  The  fall  of  Thomas  Cromwell  a  month  later 
increased  the  power  of  the  Howards,  and  in  August  Heniy  VIII. 
married  Surrey's  cousin,  Catherine  Howard.  Surrey  was  km'ghted 
early  in  1541 1  and  soon  after  he  received  the  order  of  the  Garter^ 
was  made  chancellor  of  the  duchy  of  Lancaster,  and,  in  con- 
junction with  his  father,  grand  seneschal  of  the  university  of 
Cambridge.  He  apparently  preserved  the  royal  favour  after 
the  execution  of  Catherine  Howard  (at  which  he  was  present),' 
for  in  December  x  541  he  received  the  grant  of  certain  manors 
in  Norfolk  and  Suffolk.  In  1542  he  was  imprisoned  in  the  Fleet 
for  a  quarrel  with  a  certain  John  Leigh,  but  on  appeal  to  the 
privy  council  he  was  sent  to  Windsor  Castle,  and,  after  being 
bound  over  to  keep  the  peace  with  John  Leigh  under  a  penally 
of  10,000  marks,  he  was  soon  liberated.  Shortly  after  his 
release  he  joined  his  father  on  the  Scottish  expedition.  They 
kdd  waste  the  country,  but  retreated  before  the  earl  of  Huntly, 
taking  no  part  in  the  victorious  operations  that  led  up  to  Sol  way 
Moss.  To  this  year  no  doubt  belong  the  poems  in  memoiy  of 
Sir  Thomas  Wyat.  His  ties  with  Wyat,  who  was  fifteen  year* 
his  elder  and  of  opposite  politics,  seem  to  have  been  rather  literary 
than  personal.  He  appears  to  have  entered  into  closer  rdations 
with  the  younger  Wyat.  In  company  with  "  Mr  Wyat,"  he 
amused  himself  by  breaking  the  windows  of  the  dtizens  of 
London  on  the  2nd  of  February  1543.  For  this  be  was  accused 
by  the  privy  council,  a  second  charge  being  that  he  had  eaten 
meat  in  Lent.  In  prison  probably  he  wrote  the  satire  on  the 
city  of  London,  in  which  he  explains  his  escapade  by  a  desire 
to  rouse  Londoners  to  a  sense  <rf  their  wickedness.  In  October 
he  joined  the  English  army  co-operating  with  the  imperial  forces 
m  Flanders,  and  on  his  return  in  the  i^ext  month  brought  with 
him -a  letter  of  high  commendation  from  Charles  V.  In  th* 
campaign  of  the  next  year  he  served  as  field  marshal  under  his 


ihcnin 


id  of  BouJognc,  ind  wu  made  licuti 


Qt-gentnl 


Boulogne.  Hnc  he  gimed  coiisiderabk  succcbo,  and  insislec 
Dn  lfa«  retfntioa  of  Ibi  town  is  ^te  ol  Ihe  dcsie  of  the  privj 
muncil  that  it  should  be  Bumsdered  to  f  rancc  A  levcrsc  or 
the  7ih  of  January  at  St  CUouie  was  iaUomd  by  a  paud  ol 
inaciion,  and  in  Maidi  Surrey  «ai  letaUed. 

Surrey  had  alnay^  been  ta  enemy  to  the  Seymourli  wbom  be 
retarded  as  u[»larta,  and  when  bii  usler,  the  duchen  of  Rich' 
mond,  Kerned  disposed  to  accept  a  maniage  with  Sir  Tbomai 
Seymour,  he  wrote  to  her  in^nuating  that  this  wai  a  itep  lo- 
Kuds  becoming  tbe  mi«reu  of  Heniy  VIII.  By  bis  actios  In 
thwarting  thii  plan  be  increawd  the  enmity  of  the  Seymoun 
and  added  his  lister  to  (he  already  bng  list  ol  tbe  enemies  which 

the  Confeisor,  a  proceeding  which,  it  was  alleged, 

lion  were  raise;  moreover,  Surrey  bad  long  i|uanered  the  royal 
irms  with  hb  own  without  oltence.  Tbe  chaip  was  a  pnli 
covering  graver  suspicions.  Surrey  had  asserted  m  the  prsct 
of  a  nriain  George  Bilge,  who  was  incliscd  to  the  relormi 
movement,  thtt  on  Henry's  death,  his  father,  the  duke  ol  N< 
foUi,  as  the  premier  duke  in  England,  bad  the  obvious  right  of 

acting  as  regent  to  Prince  Edward.     He  also  boa 

would  do  when  his  father  had  attained  that  p- 
this  was  construed  into  a  plot  on  the  part  of 
himsrlf  to  murder  the  king  and  the  prince.  The  duke  of  Norfolk 
and  his  son  were  sent  to  the  tower  on  the  nib  of  Deeer 
1546.  Every  effort  itas  made  to  secure  evidence-  Theducbeas 
of  Richmond  was  one  of  the  witnesses  {see  her  depositioBa  In 
Herbert  of  Chcrhiiry,  Life  and  Rtip,  ej  Henry  Vlll.,  1649) 
against  her  brother,  but  her  sfaiements  were  loo  doubtful  to  add 
anything  10  the  formal  [ndirtment.    On  tbe  ijlh  of  January 

high  treason  (or  having  illegally  made  use  oF  the  aims  ol  Edward 
Ihe  Confessor,  before  judges  selected  tor  their  known  hatred  et 
himself.  He  was  condemned  by  a  jury,  packed  for  tbe  occasion, 
lo  be  hanged,  drawn  and  quartered  at  Tybom.  Tfaii  KDlence 
was  not  carried  out.  Surrey  was  beheaded  OD  Tower  HOI  on 
the.  iQth  ot  the  month,  and  was  buried  in  the  dmrch  of  All 
Saints.  Barking.  His  remains  were  allerwiTds  removed  by  hi) 
:arl  of  Northampton  to  FnmNn^am,  Soffdk.     His 


apeerol 


hargcd  with  complicity  in  his  1 


the  whole  of  Ihe  reign  of  Edwa 


ras  Imprisoned  during 
It  on  Mary's  accession 
sured  Ihe  right  of  the 
ly  family,  to'  bear  the 


Trarrllrr.  nLiffcJJactWMIm  din),  ncronlmta 
in  a  maeic  gliau  in  the  NMberlandi  ihe  laca  of  GcraMiae.  and  then 
travvUed  rhrouEboul  Europe  cbalknging  all  comers  to  deny  in  full 
field  the  channa  of  the  bdy.  At  Florsnce  he  held  a  toumimcnt  ia 
her  honour,  and  was  to  do  the  same  is  other  Italian  eilics  when  he 
W3I  recilk-d  by  onler  ol  Henry  VIM,  The  bgend.  deprived  ol  lit 
more  giiringdiicrepanaea  with  Surrey's  life,  wv  lennd  in  Uacbael 
Dnyioni  En^tiJi  HtnUaU  EpisiUi  (159S).  Ccraldiae  was  Ihe 
ilaughitr  ol  Ihe  earl  of  Kildarc.  UJ}-  Eliulieih  Filigcrald,  who  was 

Elitibe'ih"?sM  lames  Graves^i  BrirfSmel  I?  iirfy  S^lai 
FintemU,  1874).  Sba  was  ten  years  old  wbca  La  1M7  Surrey 
addi^nl  u  her  the  sonnet  "  From  Tuikane  caine  my  ladiu  wgnhy 


"■^^"■"A'song".  !"io  a  ladle  th"i  refund  t^Vunc^ 
i>  addroaed  to  Lady  Herriord.  wife  of  his  bilier  enc 
two  ixiems."Oluppydamca"  and  "Good  Ladies,  yt  ih 


y.mtikcTlifmi 
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111  prialed  ia  Snui  viiStmtlui 
it  %Hry  On/?  loli  Evie  tf 
Tottd.  1U7).    A  second  aJilnn 

-. ^.v.---.'5M."idoUieniolSM,ls65. '567.  >SV4.iS8sand 

1SS7-  Allboi^^iney'i  mme.  pntaMy  teauie  of  hit  rank, 
•landi  first  on  tbe  tide-page.  Wyat  was  the  ewlicr  In  point  ol  iloie 
(4  Hemr's  "  covnly  maken."    Surrey.  Isdinl.  upreily  acknow- 

one  volume,  long  alter  the  death  ol  both,  their  names  sfillalwayt  bt 
cksehr  snocialed.  Wysl  pomwl  strong  individuality,  which 
found  eiptesnan  in  nigpd,  lorcelul  wrw:.  Sumy'a  conliihuuuu 
an  distinfviihed  by  their  impetuous  eloquence  and  sweetness.  He 
mind  the  nisdplcs  of  Chaucer's  vasificslioD,  which  his  «ede- 
ceqots  bad  failad  to  gxaip,  pcxhapa  became  the  value  of  Ihe  final  t 
■as  lost.  He  introduced  new  sooahnAs  and  Buency  into  Eaallik 
veiae.-  Kb  nvcr  allowed  the  accent  to  Ul  en  a  wcit  pliable,  oar 
did  he  pcrnit  weak  syllablea  11  rliyBes.  His  chii<  in»vatiaa  as  ■ 
nMridBa  lias  oatiide  the  Muattauj.  His  traoslatioi  of  Ihe  second 
and  fonith  hooka  ol  Ihe  Aauid  bto  blank  verse — the  first  atlemat 
at  blank  wse  in  Enaliih— s«a  publidicd  sepantdy  by  Totlel  Is 
the  sme  year  with  the  title  ol  Ctrlaim  Btiu  ^  VirtOa  Aatii 
inntti  inM  En^iik  mrUr.  It  has  been  immnul  that  ia  (his  nutter 
Sorrty  sns  i^uenced  liy  the  tfamlalioA  of  Virgil  puhliihed  at 
Venioe  by  Ippolito  de'  Medjd  in  IMI,  bul  thai  it  no  direct  evideim 

and  an  less  comet  in  form  and  mon  foosdy  constructed  than  those 
ol  Wyat.  They  BKanmly  coutst  of  tbne  quatfiiot  snih  indepen- 
dent Tfaymsa,  tembiatiig  with  a  cteniaK  couplei.  But  his  sonnets, 
his  el^y  on  the  death  <i<  WTyat,  his  Inw^  CDmplain(  cast  in  paiioiai 
lorm,  and  his  lyria  in  vanoua  Bcasucs,  served  as  moddt  to  nwie 
'  in  one  gemtatkiB  of  court  poets.  -  Both  In  loi 
rrey  and  hit  ldk»w  poets  were  largdy  Indebted 
an  in  fact  adaptai 


1  Italian  jnede- 
is  Irom  Italian 
^English  poetry. 


9a and  aaictyor the ChauccriSD  schooL 
E.  Arbcr's  reprint  <4  Senti  *itd  SmtUa  (£a|Jut 
i  the  Roibutthe  Club  rcpnnt  ol  Ccrlnia  baka  0/ 
(ISI4)  X  Dr  G.T.  Noil.  Tlu  Winks  et  H"'}  n<nc<ird. 
IlilS);  and  Tie  PettUal  Wefki  S ttnry  Hmrd, 
Aldine  edition.  1866J.   The  best  account  of  Sunty's 


..d  Bapst't  Dai  CeiOilkaiime.  , . 

ISol).  which  rectifies  Dr  Nott's  : 

0  Brewer  and  Cairdner.  LtOtri  awl  SlaU  Fafm  ef 

ord  Herbert  ot  Cberbury,  tffi  axi  Aiifu  (/ Kinw 

k  i'«49) ;  J-  A.  Froude.  Ai'iftif^  gf  fnffnnd  (chs.  lii. 

.  Counhope, /{uigrjriif  Enftujl  PeiliyUain).  vol.iL 

I  the  extent  and  value  of  Siurey's  innovaliou 

y  ate  eitinutedi  E.  M.  Padetlord.  rtt  3f^. /-iwiui/ 

Earl  if  Smrrty  (1906);  O.  Fcil.  "Cher  Sumy* 

i  ig,"  in  PaUslia,  voL  luiv.  [Balin.  1903}. 

SDBRET,  a  loulh-eastem  cotinty  of  England  bounded  N.  by 

Ihe  Thames,  lepaiating  it  liom  Buckin^iamsbire  and  Middlesa, 

E.  by  Kent,  S.  by  Suiiei,  and  W.  by  Hampshire  and  BerkthiR. 

Tbe  adminiitiattve  county  ol  London  bound*  that  ol  Surrey 

il  Ihe  Thames)  on  Ihe  north-east.   The  arcais  75SBq.  m. 

Tbe  Donh  Downs  are  a  picturesfiue  line  of  hills  running  east  and 

(hmugh  Ihe  oniniy  satoewhai  south  of  ihe  centre  (see 

Downs).     Leiih  Hill,  aouth-wtit  al  Dorkmg  (065  It.),  i*  (he 

icsc  summit,  and  commands  a  prospect  unrivalled  in  (he 

h  ol  England]  Hobnbuty  Hid  close  by  reaches  857  (I.,  and 

Ihe  detached  summil  ol  Uindhead  above  Uaslemere  in  Ihe  loulh- 

:sl  mches  S«j  ft.    At  Guildford  the  Wey  breacbe*  Ibe  bilb; 

.d  at  Dorking  the  Mole.  These  are  the  chief  rivers  of  Ihe  county ; 

ey  reach  Uie  Thames  near  Wtybridge  and  at  East  Molesey 

;pecilvely.    Tbe  Waodle  is  a  smallei  tributary  in  tbe  noitb- 

st  of  the  county.   Surrey  is  thus  almoat  enilrely  in  the  Thames 

sin.    In  Ibe  iouth-eB*t  it  indude*  beadslreams  of  the  Eden, 

Iributary  of  the  Mcdway;  and  in  Ihe  south  a  until  area  drains 

Ihe  English  chanoeL    Three  types  of  scenery  appear — that  ol 

e  hilly  southern  district;  that  of  llie  Thame*,  with  lis  richly^ 

wdcd  banks;  and,  in  the  north-west,  ihal  ol  tbe  sandy  bealh- 

vercd  district,  abundant  in  conifers,  which  includes  the  healthy 

en  tracts  of  Bagshot  Healh  and  other  commons,  eitending 

:o  Berhsbiie  and  Harapshiie.    Possessing,  these  varied  atlrac- 

ins,  Surrey  has  become  practically  a  great  residential  district 

-  those  who  must  live  in  the  neighbourhood  of  London. 

CoA'ty— The  northern  portion  of  Ihe  county,  in  the  London 

basin,  bilonp  lathe  Eocene  [ormation:  Ihe  lower  ground  is  occupstd 

'^'-^Ay  by  Ihe  London  Clay  of  Ihe  Lower  Eocene,  Kirecc^iing  Iwiih 

ihera  1^  by  the  luiderlyiJig  Wbelnich  beds  ol  (he  same  group. 
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which  alM  appear  in  iiolated  pfttcfaei  at  Headley  near  Leathetfaead ; 
and  the  Thanet  Sands  at  the  bate  crop  out  between  Beddinaton, 
Banstead  and  Leatherhead.  The  north-western  nortion  of  the 
county,  covered  chiefly  by  heath  and  Scotch  fir,  odonn  to  the 
Upper  Eocene,  Bagnhot  Sands:  the  Fox  hills  and  the  bleak  Chobham 
Ridges  are  formed  of  the  upper  series  of  the  group,  which  rests  upon 
the  middle  beds  occupying  the  greater  part  of  Bagshot  Heath  and 
Bisley  and  Pirbright  commons,  while  eastwaixls  the  commons  of 
Chobham,  Woking  and  Esher  bdong  to  the  lower  division  of  the 
group.  To  the  south  of  the  Eocene  formations  the  smooth  rounded 
outlines  of  the  chalk  hills  extend  through  the  centre  of  the  county 
(rom  Famham  to  Westerham  (Kent).  From  Farnham  to  Guildford 
they  form  a  narrow  ridge  called  the  Hog's  Back,  about  half  a  mile 
in  breadth  with  a  higher  northern  dip.  the  greatest  elevation  reached 
in  this  section  being  505  ft.  East  01  Guudford  the  northern  dip 
decreases  and  the  outcrop  widens,  throwing  out  picturesque 
summits,  frequently  partly  wooded,  and  commanding  wide  and 
beautiful  views  over  the  Weald.  The  Upper  Grecnsand.  kxally 
known  as  firestone,  and  quarried  and  mined  for  this  purpose  and 
for  hearthstone  near  Goastone,  crops  out  underneath  the  Chalk 
along  the  southern  escarpment  of  the  Downs.  The  Gault,  a  dark 
blue  sandy  clay,  rests  beneath  the  Upper  Grcensand  in  the  bottom 
of  the  long  narrow  valley  which  separates  the  chalk  Downs  from  the 
well-marked  Lower  Grecnsand  hills.  The  Lower  Greensand  includes 
the  subordinate  divisions  known  as  the  Folkestone  Sands,  exploited 
near  Godstone  for  commercial  purposes;  the  Sandgate  beds,  to  which 
the  wdl-known  fuller's  earth  of  Nutficld  bekmgs,  and  the  Hythe 
beds,  which  contain  the  Kentish  Rag,  a  sandy  glauconitic  limestone 
used  for  road  repairs  and  building;  also  a  hard,  conglomeratic  phase 
of  this  scries  locally  called  Bargate  stone.  To  this  tormation  belong 
the  heights  of  Lcith  Hill.  Hindhead  and  the  Devil's  Punchbowl. 
Holmbury  Hill.  Between  the  Lower  Grcensand  and  the  Weald 
Clay  is  a  narrow  inconspicuous  belt  of  Atherficld  Clay.  The  Weald 
Clay  itself  consists  of  a  blue  or  brown  shaly  clay,  amid  which  are 
deposited  river  shells,  plants  of  tropical  origin  and  reptilian  remains. 
The  lower  portion  of  tne  Weatden  scries,  the  Hastings  Sands,  occupy 
a  small  area  in  the  south-eastern  comer  of  the  county.  Bordering 
the  Thames  there  are  terraced  deposits  of  gravel  and  loam. 

Agrictdturg. — Between  one-half  and  three>  fifths  of  the  area  of  the 
county,  a  low  proportion,  is  under  cultivation,  and  of  this  about 
fivc-nmths  is  in  permanent  pasture.  There  are  considerable 
varieties  of  soil,  ranging  from  plastic  day  to  calcareous  earth  and 
bare  rocky  heath.  The  plastic  clay  is  well  adapted  for  wheat,  but 
oats  are  the  most  largdy  ^wn  01  the  dccreasmg  grain  crops.  ^A 
considerable  area  is  occupied  by  market  gardens  on  the  alluvial 
soil  along  the  banks  of  tne  Thames,  especially  in  the  vicinity  of 
London.  In  early  times  the  market  garaencrs  were  Flemings,  who 
introduced  the  culture  of  asparagus  at  Battersea  and  of  carrots  at 
Chertsey.  Rhododendrons  and  azaleas  are  largd]^  grown  in  the 
north-western  district  of  the  county.  In  the  ndgnbourhood  of 
Mitcham  various  medicinal  plants  are  cultivated,  such  as  lavender, 
mint,  camomile,  anise,  rosemary,  liouorice,  hyssop,  ftc«  The 
calcareous  soil  in  the  ndghbourhood  of  Farnham  is  wdl  adapted^  for 
hops,  but  this  crop  in  Surrey  is  of  minor  importance.  There  u  a 
large  area  under  wood.  Oak,  chestnut,  walnut^  ash  and  dm  are 
extensively  planted;  alder  and  willow  plantations  are  common;  and 
the  Scotch  fir  propagates  naturally  from  seed  on  the  commons  in 
the  north-west.  The  extent  of  pasture  land  is  not  great,  with  the 
exception  of  the  Downs,  which  are  chiefly  occupied  as  sheep-runs. 
Dairy-farming  is  a  more  important  industry  than  cattle-feeding, 
larae  quantities  of  milk  beinfi[  sent  to  London. 

Manufaiturts  and  ComtnuntcaHons. — The  more  important  manu- 
factures arc  chiefly  confined  to  London  and  its  immediate  ndghbour- 
hood. The  rivers  Mole  and  Wandle,  however,  supply  po«-er  for  a 
variety  of  manufactures,  such  as  oil,  paper  and  sheet-iron  mills. 
Communications  indude  the  navigation  of  the  Thames  and  Wey, 
and  the  Basingstoke  canal,  communicating  with  the  Wey  from 
Frimlcy  and  Woking.  Owing  to  its  proximity  to  London  the  county 
is  served  by  many  lines  of  railway,  the  companies  being  the  London 
&  South-western,  the  London  Brighton  a  South  Coast  and  the 
South-Eastem  &  Chatham. 

PopuUtum  and  Admimstntion. — ^The  area  of  the  ancient  county 
is  485,122  acres,  with  a  population  in  1901  of  2,012,7^  The 
populatk>n  in  1801  was  268,233,  and  in  1851,  683,082;  and  it  nearly 
doubled  between  1871  and  1901.  Under  the  provisions  of  the  Local 
Government  Act  1888,  part  of  the  county  was  transferred  to  the 
county  of  London.  Thus  the  area  of  thie  ancient  county,  extra- 
metropolitan,  is  461 ,5)^  acres,  with  a  fwpulation  in  1961  of  675,774. 
The  area  of  the  administrative  county  is  461 ,80^  acres.  The  county 
contains  id  hundreds.  Croydon  (pop.  M3.895)  is  a  county  borough, 
and  the  other  municipal  boroughs  are  Codalnung  (8748),  GnildfOTo 
(15.938),  Kingston  (34.375).  Rdgate  (25,993),  Richmond  (31.672), 
Wimbledon  (41,652).  The  foltowing  are  urban  districts:  Barnes 
(17,821),  Carshalton  (6746),  Catcrham  (9486).  Chertsey  ^12.762), 
Dorking  (7670),  East  and  West  Molcsey  (6034).  Egham  (10,187), 
Epsom  (10,915),  Esher  and  The  Dittons  (0489),  Farnham  (6134), 
Frimley  (8409),  Ham  (1460).  Leatherhead  (4964),  The  Maidens 
and  Coombe  (6233),  Surtnton  (15,017),  Sutton  (17,293),  Walton- 
on'Thames  (10,329),  Weybridge  (53^),  Woking  (16.344).    Tb«e 


«i«  ds  ptdiasMotary  dhdtkHiar-Nonh  Western  or  Chertaey.  Mid  «r 
Epsom,  Kingston,  North  Eastern  or  Wimbledon.  South  Eastern 
or  Rdgate,  South  Western  or  Guildford ;  each  returning  one  member. 
The  borough  of  Croydon  returns  one  member.  Surrey  is  in  the 
south-eastern  dfcuit.  and  assises  are  hdd  at  Guildford  and  Kingston 
alternately.  The  administrative  county  has  one  court  of  quarter 
sessions,  and  is  divided  into  eleven  petty  sessional  divisions.  Tlic 
boroughs  of  Croydon,  Godalming.  Uuildford,  Kingston,  Rdgate 
and  Richmond  have  separate  commissions  of  the  peace,  and  Cnmlon 
and  Gnildfond  have  in  addition  separate  courts  of  quarter  aessions. 
The  central  criminal  court  has  jurisdiction  over  certain  parishes 
adjacent  to  London.  All  those  civil  parishes  within  the  county  of 
Surrey,  of  which  any  part  is  within  12  m.  of,  or  of  which  no  part  is 
more  than  15  m.  from,  Charing  Cross,  are  in  the  metropolitan 
police  district.  The  total  number  of  dvil  parishes  is  144..  The 
ancient  county  contains  2310  ecclesiastical  parishes  or  oistricts, 
wholly  or  in  part  situated  in  the  dioceses  of  Rochester,  Winchester, 
Canterbury,  Oxford  and  Chichester. 

Hisipry. — ^The  early  history  of  this  district  is  somewhat  un* 
€ertaiii.  Ethelwerd,  in  the  Anglo-Saxon  Chronide  for  823,  places 
it  in  the  "  Mcdu  AngU  "  or  "  Medii  Saxones."  lu  position 
between  the  Weald  and  the  Thames  decided  its  northern  and 
southern  borders,  and  the  Kentish  boundary  probably  dates 
from  the  battle  of  Wibbandune  between  Elhelbert  of  Kent  and 
CeawUn  of  Wessex,  which  traditionally  took  place  at  Wimbledon, 
though  this  is  diluted.  The  western  border,  like  the  southern, 
was  a  wild  uncultivated  district;  no  settled  boundary  probably 
existing  at  the  time  of  the  Domesday  Survey.  The  number 
of  hundreds  at  that  time  was  fourteen  as  now,  but  tlie  hundred 
of  Famham  was  not  so  called,  the  lands  of  the  bishop  of  Win- 
chester being  placed  in  no  hundred,  but  coinciding  with  the 
present  hundred  of  that  name.  There  is  no  record  of  Surrey  ever 
having  been  in  any  diocese  but  Winchester,  of  which  it  was  an 
arcbdeaconzy  in  the  i2Lh  century.  At  the  time  of  the  Domesday 
Survey  there  were  four  deaneries:  Croydon,  Southwark,  Guild- 
ford and  EweU.  Croydon  was  a  peculiar  of  (Canterbury,  in  which 
diocese  it  was  induded  in  1291.  In  the  time  of  Henry  VIII., 
Croyd«Mi  was  comprehended  in  the  deanery  of  EweU,  some  of  its 
reaories  bdng  included  in  the  deanery  of  Southwark.  The  old 
deaneiy  of  Guildford  was  included  in  the  modem  one  of  Stoke. 
In  1877,  Southwark,  with  some  parishes,  was  transferred  to  the 
diocese  of  Rochester.  In  the  7th  century  Surrey  was  under  the 
overlordship  of  Wulfhere,  king  of  Mcrcia,  who  founded  Chertsey 
abbey,  but  in  823,  when  the  Mercians  were  defeated  by  Egbert 
of  Wessex,  k  was  induded  in  the  kingdom  of  Wcssex,  as  the 
Anglo-Saxon  Chronicle  rdates. 

Surrey  was  constantly  overrun  by  Danish  hordes  in  the  plh 
century  and  until  peace  was  established  by  the  accession  of 
Canute.  In  857  a  great  national  victory  over  the  Danes  took 
place  at  Ockley  near  Lcith  HilL  Surrey  is  not  of  great  historical 
importance,  except  its  northern  border,  the  southern  part 
having  been  forest  and  waste  land,  long  uninhabited  and  almost 
impassable  for  an  army.  Guildford,  though  the  county  town, 
and  often  the  seat  of  the  court  under  John  and  Henry  III.,  was 
of  little  importance  beside  Southwark,  the  centre  of  trade  and 
commerce,  the  residence  of  many  ecclesiastical  dignitaries,  a 
frequent  point  of  attack  on  London,  and  a  centre  for  rebellions 
and  riots.  The  Norman  army  traversed  and  ravaged  the  county 
in  their  march  on  London,  a  large  portion  of  the  county  having 
been  in  the  hands  of  Edward  and  Harold,  fell  to  the  share  of 
William  himself;  his  most  important  tenants  in  chief  being  Odo 
of  Bayeux  and  Richard  de  Toncbridge,  son  of  Count  Gilbert, 
afterwards  "  de  Clare."  The  church  also  had  large  possessions 
In  the  county,  the  abbey  of  Chertsey  being  the  largest  monastic 
house.  Besides  these  private  Jurisdictions,  there  were  the  large 
royal  parks  and  forests,  with  their  spedal  jurisdiction.  The 
shire  court  was  almost  certainly  held  at  GuUdford,  where  the 
gaol  for  both  Sussex  and  Surrey  was  from  as  early  as  1202  until 
1487,  when  Sussex  had  its  own  gaol  at  Lewes.  The  houses  of 
Warenne  and  de  Clare  were  long  the  two  great  rival  influences  in 
the  county;  their  seats  at  Reigate  and  Blechingley  being  repre- 
sented in  pariiament  from  the  time  of  Edward  I.  till  the  Reform 
bills  of  the  t9th  century.  At  the  time  of  the  Barons'  Wars  their 
influence  was  divided— de  Clare  marching  with  Montfort,  and  de 
Warenne  supporting  the  king.   In  the  Peasanu'  Rising  of  zj8i, 
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■nd  daring  ^ck  Ctde's  S<bdian  En  the  oeit  ustm;.  Soutfamric 
ni  InvnJed,  the  prisons  broken  open  and  iho  bridge  inio 
l^MkdoQ  crcmgd.  London  vas  unnicceSsfuUy  BtiBckcd  ftom  the 
SlUTty  *id>  in  the  Wui  oE  Iht  Roks;iiic1wi9  held  for  tbnc  days 

Uuy.  During  the  Start  of  iavDcioiis  (rooi  Spain,  levies  vere 
held  in  readiness  in  Simey  la  pratecl  London;  ud  it  wa  in  even 
more  importanl  bulmuk  of  London  in  ihe  Civil  War,  on  accoiut 
dI  the  povder  mills  41  ChilnoTlh  and  the  cannon  foundries  ol 
Ihe  M'cald.  In  conin^on  with  (he  uulh-esstem  district  ^neraiiy, 
Suirey  was  ptuiiatnentirian  in  its  sympathies.  Sir  Richard 
Onslow  and  Sit  Poyoings  More  were  ihe  meat  prominent  bcal 
leaden.  Faroham  Casile  and  Kingston,  vith  its  bridge,  ven 
iCTenl  times  Ukin  and  held  during  the  war  by  the  oppoiiDg 
partie*,  and  in  the  later  part  of  the  war,  when  the  parliasieol  aod 
army  wen  (mting,  ihnx  of  the  lins  of  fotta  ddending  Losdon 
were  on  the  Surrey  side,  from  which  the  army  entered  LondoQ' 
Hm  last  serkiua  skinnish  south  of  the  Thames  took  place  near 
Ewell  4od  Kincsion,  where  the  ear!  of  Holland  and  a  body  of  the 
RoyaliM*  were  routed.    This  was  the  last  teal  figfatisg  in  the 


being  those  ot  tSjo,  an 
Kcnniagton  Common  a 
LoKley  and  the  Onslow 


KSithem 
>l  the  Cbartiata  in  184$,  who  chne 
heir  meetine-ptace.  The  Uona  of 
n  unoDg  the  muc  famous 


il  War; 


It  Delft  ware 


OnslowB  being  even  better  knona  later  in  the  per 
Arthur  Onslow,  Sponkei  of  Um  House  under  George  L 

The  earliest  industries  In  Surrey  were  agricuttuml.  The 
Hoae  quarries  of  Liinpsfield  and  the  chalk  oi  the  Downs  were 
eaky  used,  the  kitter  chiefiy  for  hme-making.  Fuller's  earth 
was  obtained  from  Rclgate  and  Nuifidd;  and  the  ladlitiea 
affordol  by  many  small  atieamS)  and  the  excellent  sheep  pastme, 
made  it  of  impixtance  in  the  nntnuiacture  of  doth,  d  which 
Guildford  waa  a  centre.  Glaaa  and  iron  were  made  in  the  Weald 
district,  whose  fnrests  produced  the  necessary  charcoal  for 
smelting.  Chiddingfold  is  iQentioned  in  iz(/6  for  its  glan- 
making,  and  was  one  of  the  ehiel  ^asvprodudng  distncti  in 
Ute  Tudor  times.  The  ironworks  of  Surrey  were  ii  less  impor- 
tance, and  much  later  in  devdopment  than  those  of  Kent  and 
Sussex,  owing  to  the  naut  of  good  roads  or  waterartys,  but  the 
increasing  demand  for  ordnance  in  the  1 6th  century  led  to  the 
spread  of  the  industry  northward;  the  most  considerable  works  in 
Surrey  being  those  of  Viacount  Montague  at  Haslemere.  CUl. 
worth,  which  waa  famouslorits  powder  miUs  in  the  16th  century, 
remains  a  seat  ol  the  industry-  Southwark  and  its  neighbour-, 
hood  early  became  a  suburb  of  London  and  a  centre  ol  trade 
which  were  crowded  out  of  London.     Thi 

lame  aa  a  centre  of  eorlhenwaje  manufacture.  The  beaatitul 
eocaoitic  tileiof  Cbcrtsey  Abbey  are  thought  to  have  been  tnsde 
in  English  monasteries  and  date  from  the  i  jth  cenluty.  Allhoiieh 
the  county  was  doubtless  represented  in  tbe  representative 
councils  of  the  reign  of  Henry  III.,  the  first  eitant  relums  ol 
two  knights  of  the  shire  are  for  the  parliament  of  tiijd.  'Hie 
Reform  Bill  of  rBji  gave  Snney  four  members;  dividing  the 
county  into  east  and  west  dlvi^ons-  Several  boroughs  were 
disfiaccbized  then  and  In  t867,  when  East  Surrey  was  again 
divided  ialo  east  and  mid  divisions,  on  account  of  the  growth  of 
Londoa  suburbs,  two  more  members  being  added  at  the  same 
time.  In  tSsj  all  old  borougSs  and  dlrtsions  were  superseded; 
tbe  county  being  divided  ialo  the  electoral  divisions  of  Cbotsey, 
Guildford,  Rci^e,  Epson,  Kingston  and  Wimbledon,  each 
retonitiig  one  member.  Ftnally,  In  rSM,  tbe  new  coonly  of 
London  aimexed- large  portions  of  Surrey  along  the  aorthfrn 

Aniiftiilia. — The  only  ecclesiastical  ruina  worthy  oi  special 
nentlan  are  the  picturesque  waits  of  Newark  Priory,  near 
Woking,  founded  for  Augustinians  in  the  time  of  Richard  Cteur 
de  Lion;  and  the  Early  English  crypt  and  pan  of  the  refectory 
of  Waverley  Abbey,  the  esriiest  honse  oi  the  Cistercian*  In 
Eo^uid,  lounded  in  luS.  The  chnrch  architecture  is  of  a  very 
vukd  kind,  and  has  no  peculiarly  special  Icatures,    Among  the 
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mom  [ntetitting  churches  are  Albuiy  (tbe  dd  cfanrdi),  near 
Guildford,  the  tower  of  which  is  of  Saxon  or  very  early  Norman 
dale;  Bcddingion,  a  fine  example  oi  Perpendicular,  containing 
monuments  of  the  Carew  family;  Chaldon,  remarkable  for  its 
Iresco  wall-paintings  of  the  nth  cmlury,  discovered  during 
restoration  in  1870;  Compton,  which,  though  mentioned  in 
Domesday,  possesses  Uttte  of  its  originil  architecture,  but  is 
worthy  of  notice  lor  lis  two-storeyed  chancel  and  its  carved 
wooden  balustrade  surmounting  the  pixnted  transitional  Norman 
arch  which  separates  the  nave  from  the  chancel;  Lei|^,  Perpen- 
dicular, poosessing  some  very  fine  brasses  of  the  rsth  century; 
Ijngfidd,  Perpendicular,  containing  ancient  tombs  and  brasses 
of  tbe  Cobbams,  and  some  fine  stalls  (the  church  was  tonnetly 
collegiate};  Ockbam,  chiefly  Decorated,  with  a  lofty  embattled 
tower,  tentalning  the  mausoleum  of  Lord  (^lasceUor  King 
(d.  17J4),  with  tuU-length  statue  of  the  chancdtor  by  Rysbrack; 
Stoke  d'Abcmoa,  Eariy  English,  with  the  eariiest  aitant  English 
brass,  that  of  Sir  John  d'Abemon,  i377,and  other  fine  examples. 
Churches  at  Guildford,  Reigate  and  Woking  ate  alio  noteworthy. 
01  old  castles  Ihe  only  eiamplea  are  Famham,"  occupied  as  a 
palace  by  the  bitbops  of  Windiesier,  originally  buill  by  Henry 
of  Btois,  and  restored  by  Henry  HI.;  and  Cuitdford,  with  a 
Bttrmg  quadrangular  Nnnan  keep.  Oi  ancient  domestic 
■tchilectnre  examples  include  Beddington  Hall  (now  a  female 
orjdisn  aaylum).  the  ancient  mansion  of  tbe  Carewa, rebuilt  lathe 
rdffl  of  Queen  Anne,  and  in  ntodem  times,  but  retaining  the 
ball  ol  the  Eliiabethan  building;  Cmwhuisl  Place,  built  In  the 
time  ot  Htory  VII.,  the  ancient  sear  of  the  Gayncafords,  and 
frequently  visited  by  Henry  VIII.;  portions  of  Croydon  Palace, 
an  aikcient  seat  oi  the  archbishops  ol  Canterbury;  the  gale  tower 
of  Eahcr  Place,  built  by  William  of  WaynBete,  bishop  of  Win- 
chester, and  repaired  by  CartUnal  Wolaey;  Ardibishop  Abbot's 
hosdilal,  GuDdiord,  in  the  Tudor  style;  the  fine  Eliiabethan 
house  of  Loseley  near  Guildford;  Smallfield  Place  near  Reigate, 
now  a  faimhouso,  once  the  seat  oi  Sir  Edward  By«he  (c  rfiis- 
r674),  garter  king-at-anis;  Sutton  Place  near  Woking,  dating 
from  the  time  of  Uenry  VIII.,  possessing  curious  roouldings  and 
ornaments  in  tem-cotta;  and  Ham  House,  oi  red  brick,  dating 
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BUBROOATS  (from  Lat  ntngtrt,  [0  substitute  for),  a  deputy 
of  a  bisbop  or  an  ecclesiastkal  Judge,  acting  io  the  abwoce  al  his 
principal  and  strictly  bound  by  the  auibotiiy  of  the  latter. 
Canon  1  ig  of  the  canons  of  1603  lays  down  the  qualifications 
necessary  for  the  office  of  surrogate  and  canon  133  the  regulations 
for  the  appointment  to  the  office.  At  present  the  chief  duty  of  a 
surrogate  in  Eo^aod  is  the  gnnliog  of  marriage  licences,  but 
judgments  of  tbe  arches  court  of  Caateibary  have  been  ddivered 
by  a  surrogate  in  the  abaenca  of  the  official  pijndpaL  The  office 
is  unknown  hi  Scotland,  bat  is  of  soma  importance  in  the 
United  State*  a*  dontlng  th*  Judge  to  irixm  the  jurrsdiction  oi 
Ike  pmbale  of  wills,  the  gtaot  of  administratiDB  and  of  guardian- 
ship ia  csoUed.  In  some  sutta  be  is  termed  surrogate,  in  others 
judge  ot  probtte,  n^iMer,  judge  of  the  orphans'  court,  &c  His 
jnradiction  is  local,  being  limiled  to  Ids  eaunty. 

BORTKEi,  ROBBRT  (i7T9-i8}4),  EngliBh  antiquary  and 
topograpbioJ  historian,  was  the  son  of  Robert  Surtces  ol 
Mainsfonh,  Dorium.  He  was  educated  at  Chrin  Church, 
Oxford,  and  after  studying  law  without  being  called  to  the  bar 
be  settled  on  the  family  estate  at  Malnslorth,  which  he  inherited 
on  his  ialher^  death  in  1801,  and  where  he  lived  in  retirement  for 
the  rest  o(  his  life,  devoting  himself  to  the  study  of  local  antiqui- 
I  tics  and  aOealus  matednta  fav  Us  BuUry  t/  Darkam.    This 


SURTEES,  R.  S.— SURVEYING 


142 

book  WIS  pttbliahed  in  four  volumes,  the  first  of  ifHiidi  appeared 
in  18x6,  and  the  last  in  1840,  after  the  author's  death.  The  work 
contains  a  huge  amount  of  genealogical  and  antiquarian  infor- 
mation; it  is  written  in  a  readable  style,  and  its  learning  is 
enlivened  by  humour.  Surtees  had  also  a  |^t  for  ballad  writing, 
and  he  was  so  successful  in  imitating  the  style  of  oU  ballads 
that  he  managed  to  deceive  Sir  Walter  Scott  himself,  who 
gave  a  place  in  his  Minstrelsy  of  the  Scottish  Border  to  a  |»ece  by 
Surtees  called  "  The  Death  of  Featherstonefaaugh,"  under  the 
impression  that  it  was  ancient.  Surtees,  who  in  1807  married 
Anne  Robinson,  died  at  Mainsforth  on  the  ixth  of  February 
1834.  As  a  memorial  of  him  the  "  Surtees  Society "  was 
founded  in  1834  for  the  purpose  of  publishing  ancient  unedited 
manuscripts  bearing  on  the  Idstory  of  the  border  country. 

See  G.  Taylor,  Memoir  tf  Robert  Surtees,  with  additions  by 
J.  Raine  (Surtees  Society,  London,  1852). 

SURTEES,  ROBERT  SMITH  (1803-1864)/  Enfl^  novielist 
and  sporting  writer,  was  the  second  son  of  Anthony  Surtees  of 
Hamsteriey  Hall,  a  member  of  an  old  Durham  family.  Educated 
to  be  a  solicitor,  Surtees  soon  began  to  contribute  to  the  Sporting 
Magaune^  and  in  1831  he  published  a  treatise  on  the  law  relating 
to  horses  and  particularly  the  law  of  warranty,  entitled  The 
Horseman's  Manual.  In  the  foUowing  year  he  helped  to  found 
the  New  Sporting  Magannt,  of  which  he  ?ras  the  editor  for  the 
next  five  years.'  To  this  periodical  he  contributed  between 
1832  and  1834  the  papers  which  were  afterwards  collected  and 
published  in  2838  as  Jorrocks^s  Jaunts  and  JoUUies.  This 
humorous  narrative  of  the  sporting  e]q>eriences  of  a  cockney 
grocer,  which  suggested  the  more  fBxaovs'  Pickwick  Papers  of 
Charles  Dickens,  is  the  work  by  which  Surtees  is  chiefly  re- 
membered, though  his  novel  Handley  Cross,  published  in  1843, 
in  which  the  character  of  "  Jorrocks  "  is  reintroduced  as  a  master 
of  fox-houn(te,  ahK>  enjoyed  a  wide  popularity.  The  former  of 
these  two  books  was  illustrated  by  "  Phis  "  (H.  K.  Browne), 
and  the  latter,  as  well  as  most  of  Surtees's  subsequent  novels, 
by  John  Leech,  whose  pictures  of  "  Jorrocks  "  are  everywhere 
familiar  and  were  the  chief  means  of  ensuring  the  lasting  popu- 
larity of  that  humorous  creation.  In  1838,  on  the  death  of  his 
father,  Surtees,  whose  elder  brother  had  died  in  1831,  inherited 
the  family  property  of  Hamsto-ley  Hall,  where  h^  lived  for  the 
rest  of  his  life.  The  later  novels  by  Surtees  included  HiUingdon 
HaU  (1845),  in  which  "Jorrocks"  again  appears;  Hawbuck 
Grange  (1847);  Mr  Sponge*s  Sporting  Tour  (1853)^  Ask  Mamma 
(1858);  Plain  or  Ringlelsf  (x86o)  ;Jfr  Faeey  Romford^s  Hounds 
(1865).  The  last  of  diese  novds  appeared  after  the  author's 
death,  which  occurred  on  the  x6th  of  March  1864.  In  1841  he 
married  Elizabeth  Jane,  daughter  ol  Addison  Fenwick  of  Bishop- 
wearmouth,  by  whom  he  had  one  son  and  two  daughters,  the 
younger  of  whom,  Eleanor,  in  1885  married  John  Prendergast 
Vereker,  afterwards  5th  Viscount  Gort. 

See  R.  S.  Surtees,  Jorrocks*s  Jaunts  and  Jollities  (London,  1869), 
containing  a  biographical  memoir  of  the  authcu';  W.  P.  Frith, 
John  Leechi  HislAje  and  Work  (a  vols.,  London,  1891);  Samuel 
Halkett  and  J.  Laing,  Dictionary  of  Anonymous  and  Pseudonymous 
Literature  of  Great  Britain  (4  vds.,  Edinburgh,  1882-1888). 

SURVETIHOt  the  technical  term  for  the  art  of  determining 
the  position  of  prominent  points  and  other  objects  on  the  surface 
of  the  grouiMl,  for  the  purpose  of  making  therefrom  a  graphic 
representation  of  the  area  surveyed.  The  general  principles  on 
which  surveys  are  conducted  and  maps  computed  from  such  data 
are  in  all  instances  the  same;  certain  measures  are  made  on  the 
ground,  and  corresponding  measures  are  protracted  on  paper  on 
whatever  scale  may  be  a  amvenient  fraction  of  the  natural  scale. 
The  method  of  surveying  varies  with  the  magnitude  of  the 
survey,  which  may  embrace  an  empire  or  rq)resent  a  small  plot 
of  land.  All  surveys  rest  primarily  on  linear  measurements 
for  the  direct  determination  of  distances;  but  linear  measure- 
ment is  often  supplemented  by  angular  measurement  which 
enables  distances  to  be  determined  by  principles  of  geometry 
over  areas  which  cannot  be  conveniently  measured  directly, 
such,  for  instance,  as  hiUy  or  broken  ground.  The  nature 
of  the  iurv^  depends  on  the  proportion  which  the.  linear  and. 


angular  measures  bear  to  one  aaotha  and  isdmoat  always.a 
combination  of  both. 

Historyr^Tht  art  of  surveying,  j.«.  the  primary  art  of  map- 
making  from  linear  measurements,  has  no  historical  beginning. 
The  first  rude  attempts  at  the  representation  of  natural  axhd 
artificial  features  on  a  ground  plan  based  on  actual  measurements 
of  v^ch  any  record  is  obtainahle  were  those  of  the  Romans,  who 
certainly  made  use  of  an  instrument  not  unlike  the  plane-table 
for  determining  the  alignment  of  their  roads.  Instruments 
adapted  to  surveying  purposes  were  in  use  many  centuries  earlier 
than  the  Roman  period.  The  Greeks  used  a  form  of  log  line  for 
recording  the  distances  run  from  point  to  point  along  the  coast 
whilst  making  their  slow  voyage  from  the  Indus  to  the  Persian 
Gulf  three  centuries  b.c.  ;  and  it  is  improbable  that  the  adaptation 
of  this  form  ci  linear  measurement  was  confined  to  die  sea  alone. 
Still  earlier  (as  early  as  1600  bx.)  it  is  said  that  the  Chinese 
knew  the  value  of  the  loadstone  and  possessed  some  form  of 
magnetic  compass.  But  there  is  no  record  of  their  methods  of 
linear  measurements,  or  that  the  distances  and  an^es  measured 
were  applied  to  the  purpose  of  map-making  (see  Compass  and 
Map).  The  earliest  maps  of  which  we  have  any  record  were 
based  on  inaccurate  astronondcal  determinations,  and  it  was 
not  till  medieval  times,  when  the  Arabs  made  use  of  the  Astrolabe 
(q.^.),  that  nautical  surveying  (the  earliest  form  ci  the  art)  could 
really  be  said  to  begin.  In  1456  the  Arabs  were  acquainted  with 
the  use  of  the  compass,  and  oould  make  charts  of  the  ooast-line 
of  those  countries  which  they  visited.  In  1498  Vasoo  da  («ama 
saw  a  chart  of  the  coast-line  of  India,  which  was  shown  him  by  a 
Gujarati,  and  there  can  be  little  doubt  that  he  benefited  laigdy 
by  information  obtained  from  diarts  which  woe  of  the  nature 
of  practical  coast  sarvey^  Ihd  begiiming  of  laiKi  surveying 
(apart  from  small  plan-making)  was  probably  coincident  with  the 
earliest  attempts  to  discover  the  sise  and  figure  of  the  earth 
by  means  of  exact  measurements,  «.«.  with  the  inauguration  of 
geodesy  (see  Geodesy  and  Earth,  Figuse  op  the),  which  as 
the  fundamental  basis  of  all  scientific  survejring. 

Class^cation. — ^For  convenience  of  reference  surveying  may 
be  considered  under  the  foUowing  heads — ^involving  very  distinct 
branches  of  ^  art  dependent  on  different  methods  and  instru- 
ments* ^— 

5.  Travernng,  snd  fiscal  or  revenue 

suryejra 
6k  Nautical  survcisra' 


X.  Geodetic  trian,^tu»i. 

2.  Levelling. 

3.  Topographical  survejra* 

4.  Geographical  iiuvcya. 


i.  Geodetic  Triangttlation 

Geodesy,  as  an  abstract  sdeace  dealing  primarily  with  the 
dimensions  and  figure  of  the  earth,  may  be  found  fully  discussed 
in  the  articles  Geodesy  and  Earth,  Figure  op  the;  but,  as 
furnishing  the  basis  for  the  construction  of  the  first  framework  of 
triangulation  on  which  all  further  surveys  depend  (which  may  be 
described  as  its.  second  but  most  important  function),  geodesy 
is  an  integral  part  of  the  art  of  surveying,  and  its  relation  to 
subsequent  processes  requires  separate  consideration.  The  part 
which  geodetic  triangulation  plays  in  the  general  surveys  of 
civilized  countries  which  require  closely  accurate  and  various 
forms  of  mapping  to  illustrate  their  physical  features  for  military, 
political  or  fiscal  purposes  is  best  exemplified  by  reference  to 
some  completed  system  which  has  already  served  its  purpose 
over  a  large  area.  That  of  India  will  serve  ais  an  example. 

The  great  trian^lation  of  India  was,  at  its  faioeption,  calculated 
to  aatiay  the  requuements  of  geodesy  as  well  as  geography,  because 
the  latitudes  and  longitudes  of  this  points  ot  the  triangulation 
had  to  be  determined  tor  future  reference  b]^  process  of  cakulation 
combining  the  results  of  the  triangulation  with  the  elements  of  the 
earth's  figure.  The  latter  were  not  then  known  with  much  accuracy, 
for  so  far  geodetic  operations  had  been  mainly  carried  on  in  Europe, 
and  additional  operations  nearer  the  equator  were  much  wanted; 
the  survey  was  conducted  with  a  view  to  supply  this  want. 
Thus  high  accuracy  was  aimed  at  from  the  first. 

Primarily  a  network  was  thrown  over  the  southern  peninsula. 
The  triangles  on  the  oentral  mefidian  were  measured  with  extra 
care  and  checked  by  base-lioes  at  distances  of  about  2*  apart  in 

'"^  ^The  subject  of  tacheoaecry  is  tieated  under  iu  own  headii^ 
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latitude  in  order  to  form  ft  geodeCfc  Vd  wftfi  Ui»  addltioa  of 
aatronomically  determined  latitudes  at  certain  of  the  etadons.  The 
baae-lines  were  measured  ^th  chains  and  the  principal 
angles  with  a  3*ft.  theodolite.  The  ugnals  were  cairns 
,  .  of  stones  or  poles.  The  chains  were  somewhat  lude  and 
'^  their  units  ot  length  had  not  been  detennlned  originally, 
and  could  not  be  afterwards  ascertained.  The  results 
were  good  of  their  kind  and  sufficient  for  geographical  pur- 
poses: but  the  central  meridional  arc — the  "great  arc"— was 
eventually  deedned  inadequate  ■  for  geodetic '  requirements.  A 
saperior  mstrumental  equipment  was  introduced,  with  an  improved 


Fig.  I.  _  > 

modus  operandi,  under  the  direction  of  Colonel  Sir  G.  Evcrest'in 
1852.  The  network  system  of  triangulation  was  superseded  by 
meridional  and  longitudinal  chains  taking  the  form  of  gridirons 
and  resting  on  base-lines  at  the  angles  ot  the  gridirons,  as  repre- 
lented  in  fig.  i.  For  convenience  of  reduction  and  nomenclature 
the  triangulation  west  of  meridian  92*  £.  has  been  divided  into 
five  sections — the  lowest  a  trigon,  the  other  four  quadrilaterals 
distinguished  by  cardinal  points  which  have  reference  to  an  ob- 
servatory in  Central  India,  the  adopted  origin  of  latitudes.  In  the 
north-east  Quadrilateral,  which  was  first  measured,  the  n^eridional 
chains  are  about  one  degree  apart;  this  distance  was  latterly  much 
increased  and  eventually  certain  chains — as  on  the  Malabar  coast 
and  on  meridian  84*  In  the  south-east  quadrilateral — were  dispensed 
with  because  good  secondary  triangulation  for  topography  had  been 
accomplished  oefore  they  could  be  oegun. 

All  oase4tnes  were  measured  with  the  Colby  apparatus  of  com- 
pensation bars  and  microscopes.  The  bars,  10  ft.  long,  were  set 
up  horizontally  on  tripod  stands;  the  microscopes,  0  in.  apart, 
were  mounted  In  pairs  revolving  round  a  vertical  axis  and  were 
set  up  on  tribrachs  fitted  to  the  ends  of  the  bars.  Six  bars  and 
five  central  and  two  end  paira  of  microscopes — the  latter  with  their 
vertical  axes  peri'orated  for  a  look-down  telescope — constituted 
a  complete  apparatus,  measuring  63  ft.  between  the  ground  pins 
or  registers.  Compound  bars  are  more  liable  to  accidental  changes 
of  length  than  ample  bars;  they  were  therefore  tested  from  time 
to  time  by  comparison  with  a  standard  simple  bar:  the  microscopes 
were  also  tested  by  comparison  with  a  standard  6-in.  scale.  At 
the  first  base-line  the  compensated  bars  were  found  to  be  liable 
to  sensible  variations  oi  length  with  the  diurnal  variations  of  tempe- 
rature; these  were  supposed  to  be  due  to  the  different  thermal 
conductivities  of  the  brass  and  the  iron  components.  It  became 
necessary,  therefore,  to  determine  the  mean  daily  length  of  the  bars 
precisely,  for  which  reason  they  were  systeraatkally  compared 
with  the  standard  before  and  after,  and  sometimes  at  the  middle  of, 
the  base-line  measurement  throuj^hout  the  entire  day  for  a  s|>ace 
of  three  days,  and  under  conditions  as  nearly  similar  as  possible 
CO  those  obtaining  during  the  measurement.  Eventually  thermo- 
meters were  apiuied  experimentally  to  both  components  of  a 
compound  bar,  when  it  was  found  that  the  diurnal  variations  in 
Icagth  were  principally  due  to  diflference  of  position  relatively  to 
the  sun,  not  to  difference  of  conductivity — the  component  nearest 
the  sun  acquiring  heat  most  rapidly  or  parting  with  it  most  slowly, 
notwithstanding  that  both  were  in  the  same  box,  which  was  always 
Adtared  from  the  sun's  rays.  Happily  the  systematic  comparisons 
of  the  compound  bars  with  tho  standard  were  found  to  give  a 
sufficiently  exact  determination  of  the  mean  daily  length.  An 
elaborate  investication  of  theoretical  probable  errors  (f.9.)  at  the  Cape 
Cooiorin  base  snowed  that,  for  any  base*line  measured  as  usual 
without  thermometers  in  the  compound  bars,  the  p.ei  nay  be  taken 
as  *r*5  millionth  parts  of  the  length,  excluding  unasceruinable 
cMistant  errors,  and  that  on  introducing  thermometers  into  these 
bars  the  p.e.  was  diminished  to  '^  0'S5  millionth^ 


In  tfO  fauw4fn«  iiMftsQretMntittha  tveak  pdintTB  the  detenninatioa 
of  the  temperature  of  the  ban  when  that  of  the  atmosphere  is 
rapidly  rising  or  falHng;  the  therraometers  acquire  and  lose  heat 
more  rapidly  than  the  bar  if  their  bulbs  are  ontsioe,  and  more  slowly 
if  inside  the  bar.  Thus  there  is  always  more  or  less  togging,  and 
its  effects  are  only  eliminated  when  the  rises  and  falls  are  oTequal 
amount  and  duration;  but  as  a  rule  the  rise  generally  predominates 
greatly  during  the  usual  hours  of  work,  and  whenever  this  happens 
lagging  may  cause  more  error  in  a  base-line  measured  with  dmple 
bare  than  all  other  sources  of  error  combined.  In  India  the  probable 
average  lagring  of  the  standard-bar  thermometer  was  estimated 
as  not  less  than  0*3*  P.,  corresponding  to  an  error  of  —  2  millioaths 
in  the  length  <rf  a  base-line  measured  with  iron  bars.  .With 
compound  bars  togging  would  be  much  the  same  for  both  com- 
ponents and  its  influence  woidd  consequently  be  eliminated.  Thus 
the  most  perfect  base-line  apparatus  would  seem  to  be  one  of  conw 
pensation  bars  with  thermoinetere  attached  to  each  component; 
then  the  comparisons  with  the  standard  need  only  be  talren  at 
the  times  wfaien  the  teraperature^to  oonstant,  and  there  is  no 

The  flan' of  IrimpdaHaiT^rai' broadly  ai^wyattm  of  interna! 
meridional  and  longitudinal  chains  with  an  external  border  ci 
oblique  chains  following  the  course  of  the  frontier  and  the  coast 
lines.  The  des^pi  of  each  chain  was  necessarily  much  influenced  by 
the  physical  features  of  the  county  over  which  it  was  carried.  The 
most  cnfficult  tracts  were  plainsu  devoid  of  any  commanding  points 
of  view,  in  some  parts  covered  with  forest  and  jungle^  malarious 
and  almost  uninhabited,  in  other  parts  covered  with  towns  and 
vill^es  and  umbrageous  trees.  In  such  tracts  tiiaiigutotion  was 
imjMssible  eimept  by  constructing  towera  as  stations  ot  obeurvation, 
raising  them  to  a  sufficient  height  to  overtof)  at  least  the  earth's 
curvature^  and  then  either  increasing  the  height  to  surmount  all 
obstacles  to  mutual  vision,  or  cleanng  the  lines^  Thus  in  hilly 
and  open  country  the  chains  of  triangles  were  generally  made 
"  double  "  througnout,  «.e.  formed  of  pdygonal  ami  quadritoteral 
figures  to  give  greater  breadth  and  accuracv;  but  in  forest  and  close 
country  they  were  carried  out  as  series  of  single  triangles,  to  give 
a'  mimmum  of  tobour  and  expense,  ^rnmetry  was  secured  by 
restricting  the  angles  between  the  limits  ot  30*  and  90*,  The  average 
side  length  was  30  m.  in  hill  country  and  xi  in  the  jrfains;  the 
longest  principal  side  was  62*7  m.,  though  in  the  secondary  tri- 
angntotlon  to  the  Himalayan  peaks  there  were  sides  exc«idiiig 
300  m.  Long  sides  were  at  fvst  considered  dedrable,  on  the  prin- 
dple  that  the  fewer  the  links  the  greater  the  accuracy  of  a  chain' 
*of^  triangles:  but  it  was  eventually  found  that  good  observations 
on  long  sides  could  only  be  obtained  under  exceptionally  favouraMe 
atmospheric  conditions.  In  plains  the  length  was  governed  by, 
the  height  to  which  towera  could  be  convenierrtly  raised  to  surmount 
thie  curvature,  under  the  well-known  condition,  height  in  feet  ••{ 
I  X  square  of  the  distance  in  miles;  thus  24  ft.  of  height  was 
needed  at  each  end  of  a  nde  to  overtop  the  curvature  in  12  m., 
and  to  this  had  to  be  added  whatever  was  required  to  surmount 
obstacles  on  the  ground.  In  Indian  plains  refraction  is  more 
frequently  negative  than  positive  during  sunshine;  _ no  reduction 
could  therefore  be  made  for  it*    ^  ^ 

The  sdoetion  0$  sittsfor  slations^i  simple  matter  in  hills  and  open 
country,  is  often  difficult  in  plains  and  close  country.  In  the  early 
operations,  when  the  great  arc  was  being  carried  across  the  wide 
plains  of  the  Gangetic  valley,  which  are  covered  with  villages  and 
trees  and  other  obstacles  to  distant  vision,  masts  3^  ft.  high  were 
carried  about  for  the  support  of  the  small  reconnoitnng  theodolites, 
with  a  sufficiency  of  poles  and  bamboos  to  form  a  scaffolding  of 
the  same  height  for  tite  observer.  Other  masts  70  ft.  hish*  with 
arrangements  for  displaying  blue  lights  by  night  at  00  ft.,  were 
erected  at  the  spots  where  station  sites  were  wanted.  But  the 
cost  of  transport  was  great,  the  rate  of  piogress  was  slow,  and  the 
results  were  unsatisfactory.  Eventually  a  method  of  touch  rather 
than  tight  was  adopted)  feeling  the  ground  to  search  for  the  obstacles 
to  be  avoided,  rather  than  attempting  to  look  over  them;  the 
"  rays  '*  were  traced  either  by  a  minor  tnangulation,  or  by  a  traverse 
with  theodolite  and  perambutotor,  or  by  a  ample  alignment  of 
flags.  The  first  method  gives  the'  direction  of  the  new  station 
most  accurately;  the  second  searches  the  ground  most  closely; 
the  third  is  best  suited  for  tracts  of  uninhabited  forest  in  whkh 
there  is  no  choice  of  either  line  or  she,  and  the  required  station 
may  be  built  at  the  intersection  of  the  two  trial  rays  leading^  up 
to  It.  As  a  rule  it  has  been  found  most  economical  and  expeditious 
to  rai^  the  towera  only  to  the  height  necessary  for  surmounting 
the  curvature,  and  to  remove  the  trees  and  other  obstacles  on  the 
lines.        *  .  . 

£ach  prineipal  siaHon' has  a  central  masonry  pillar,  circutor 
and  3  to  4  ft.  in  diameter,  for  the  support  of  a  large  theodolite, 
and  around  it  a  platform  14  to  16  ft.  square  for  the  observatory 
tent,  observer  and  signallers.  The  piltor  is  isototed  from  the  plat- 
form, and  when  solid  carries  the  station  mark — a  dot  surrounded 
by  a  circle—engraved  on  a  stone  at  its  surface,  and  on  additional 
stones  or  the  rock  in  sitv,  in  the  normal  of  the  upper  mark;  butr 
if  the  height  is  considerable  and  there  is  a  liability  to  deflection, 
the  pillar  IS  coostnKted  with  a  central  vertical  shaft  to  enable  the- 


144 


SURVEYING 


[GEODETIC  TRIAKGULATION 


theodolite  to  be  plumbM  over  the  muMl-lrvel  mark,  to  whidieooe» 
it  obtained  through  a  peaage  in  the  baaement.  In  eariy  vcan  thb 
precaution  aninst  deflection  was  neglected  aod  the  pulartwere 
built  solid  tnnnigboutr  whatever  thar  height;  the  cunounding 
pUtforms,  being  usually  constructed  of  sun-dried  bricks  or  stones 
and  earth,  were  liable  to  fall  and  press  assinst  the  pillars,  some  of 
which  thus  became  deflected  dunng  the  rainy  seasons  that  inter- 
vened between  the  periods  during  which  operations  were  arrested 
or  the  beginning  and  close  of  the  successive  drcuito  of  triangles. 
Large  theodolites  were  invariably  empbyed.  Repeating  circles 
were  highly  thought  of  by  French  geodesists  at  the  time  when  the 
operations  in  India  were  begun;  out  th^  were  not  used  in  the 
survey,  and  have  now  been  generally  discarded.  The  principal 
theodolites  were  somewhat  similar  to  the  astronomer's  alt-aamuth 
instrument,  but  with  larger  aamuthal  and  smaller  vertical  circles, 
also  with  a  greater  base  to  give  the  firmness  and  stability  which 
are  requirpd  in  measuring  horixontal  angles..  The  aamuthal 
circles  had  mostly  diameters  of  either  ^  or  34  in.,  the  vertical 
circles  having  a  diameter  of  iB  in.  In  aU  the  theodolites  the  base 
was  a  tribrach  resting  on  three  levelling  foot-screiiir8,and  the  circles 
are  read  by  microscopes:  but  in  different  instrument*  the  fixed 
and  the  rotatory  paru  of  the  body  varied.  In  some  the  vertical 
axis  was  fixed  on  the  tribrach  and  projected  upwards;  in  others  it 
revolved  in  the  tribrach  and  projected  downwards.  In  the  former 
the  azimuthal  circle  was  fixed  to  the  tribrach,  while  the  telescope 
pillars,  the  microscopes,  the  clamps  and  the  tangent  screws  were 
attached  to  a  drum, revolving  round  the  vertical  axis;  in  the 
latter  the  microscopes,  clamps  and  tangent  screws  were  fixed  to 
the  tribrach,  while  the  telescope  pillan  and  the  aamuthal  circle 
were  attached  to  a  plate  fixed  at  the  head  of  the  rotary  vertical 
axis. 

Cairns  of  stones,  poles  or  other  opaaue  signals  were  inimarily 
employed,  the  angles  being  measured  oy  day  onlv;  eventually 
it  was  found  that  the  atmosphere  was  often  more  favourable  for 
observing  by  night  than  by  day,  and  that  distant  (xnnts  were  raised 
well  into  view  by  refraction  by  night  which  might  be  invisible 
or  only  seen  with  difficulty  by  day.  Lamps  were  then  introduced 
of  the  simple  form  of  a  cup.  6  in.  in  diameter,  filled  with  cotton 
seeds  steefMd  |n  oil  and  resin,  to  bum  under  an  inverted  earthen 
jar,  30  in.  in  diameter,  with  an  aperture  in  the  side  towards  the  ol> 
server.  Subseauently  this  contnvance  gave  pUce  to  the  Argand 
tamp  with  parabolic  reflector:  the  opague  day  signals  were  discarded 
for  heliotropes  reflecting  the  sun  s  rays  to  the  observer.  The 
introduction  of  luminous  signals  not  only  rendered  the  night  as 
well  as  the  day  available  for  the  observations  but  changed  the  char^ 
acter  of  the  operations,  enabling  work  to  be  done  during  the  dry 
and  healthy  season  of  the  year,  when  the  atmosphere  is  generally 
haxy  and  dust-laden,  instead  of  being  restricted  as  formerly  to  the 
rainy  and  unhealthy  seasons,  when  distant  opaque  obiects  are 
bcait  seen.  A  higher  degree  of  accuracy  was  also  sccurea,  for  the 
luminous  signals  were  invariably  displayed  through  diaphragms  of 
appropriate  aperture,  truly  centred  over  the  station  mark;  and, 
looking  like  stars,  they  could  be  observed  with  greater  precision, 
whereas  opaque  signals  are  always  dim  in  comparison  and  are  liable 
to  be  seen  excentncally  when  the  light  falls  on  one  side.  A  signal- 
ling party  of  three  men  was  usually  found  sufficient  to  manipulate 
a  pair  of  heliotrope^'— one  for  single,  two  for  double  reflection, 
aci^ding  to  the  sun's  position— amfa  lamp,  throughout  the  ni^ht 
and  day.  HdiiotroperB  were  also  empk>yed  at  the  observing 
statk»ns  to  flash  instructions  to  the  signallers. 

The  theodolites  were  invariably  set  up  under  tents  for  protection 
against  sun,  wind  and  rain,  and  centred,  le\-elled  and  adjusted  for 
J,  ,  the  runs  of  the  microscopes.  Then  the  si^ls  were 
M^H^L  observed  in  rwular  rotation  round  the  horizon,  alter- 
7^??"'*'  nately  from  right  to  left  and  vice  versa:  after  the  pre- 
****"*'  scribed  minimum  number  of  rounds,  either  two  or  three, 
had  been  thus  measured,  the  telescope  was  turned  throueh 
180*,  both  in  altitude  and  azimuth,  changing  the  position  of  the 
face  of  the  vertical  circle  relatively  to  the  observer,  and  further 
rounds  were  measured;  additional  measures  of  single  angles  were 
taken  if  the  prescribed  observations  were  not  sufficiently  accordant. 
As  the  microscopes  were  invariably  equidistant  and  thdr  number 
was  always  odd.  either  three  or  five,  the  readings  taken  on  the  azi- 
muthal orcle  during  the  telescope  pointings  to  any  object  in  the 
two  positions  of  the  vertical  circle,  face  right  **  and  'face  left," 
were  made  on  twice  as  many  equidistant  graduations  as  the  number 
of  microscopes.  The  theodolite  was  then  shifted  bodily  in  arimuth, 
by  being  turned  on  the  ring  on  the  haul  of  the  stand,  which  brought, 
new  graduations  under  the  microscopes  at  the  tdescope  pointinn; 
thenturther  rounds  were  measured  in  the  new  positions,  face  right 
and  face  left.  This  process  was  repeated  as  often  as  had  been  pre- 
viously prescribed ,  the  successive  angular  shifts  of  posirion  being  made 
by  equal  arcs  brining  equidistant  graduations  under  the  microscopea 
during  the  successive  telescope  pointings  to  one  and  the  same  object. 
By  these  arrangements  all  periodic  erross  of  graduation  weit  elimin- 
ated, the  numerous  graduations  that  were  read  tended  to  cancel 
accidental  erron  of  division,  and  the  numerous  rounds  of  measures 
to  minimize  the  errore  of  obsarvatioB  arising  from  atmospheric 
and  personal  causes. 

Under  this  system  of  procedure  the  instrumental  and  ordinary 


Vwtkml 


enore  aie  praedcaBy  caacelled  aod  any  renainiag  error  ia  moat 
probably  due  to  lateral  refraction,  more  c^iedally  when  the  raya 
of  light  graae  the  surface  of  the  grouncL  The  three  angles  of  every 
triai^le  were  always  measured. 

The  apparent  altitude  of  a  distant  point  is  liable  to  considerable 
variations  during  the  twenty-four  hours,  under  the  influeooeof 
changes  in  the  density  of  the  lower  strata  of  the  atmo- 
sphere. Terrestrial  refraction  is  capricious,  more  par- 
ticularly when  the  rays  of  light  ^raie  the  surface  of  the 
ground,  passing  through  a  medium  which  is  liable  to  extremes  of 
rarefaction  and  condensation,  under  the  alternate  influence  of  the 
sun's  heat  radiated  from  the  surface  of  the  ground  and  of  chilled 
atmospheric  vapour.  When  the  back  and  forward  verticals  at  a 
pair  of  stations  are  equally  refracted,  their  difference  gives  an  exact 
measure  of  the  difference  of  height.  But  the  atmospheric  conditions 
are  not  always  identical  at  the  same  moment  evearywhere  on  long 
rays  which  grue  the  surface  of  the  ground,  and  the  ray  between 
two  redpipcating  stations  is^  liable  to  be  differently  refracted  at 
its  extremities,  each  end  being  influenced  in  a  greater  dejgree  by 
the  conditions  prevailing  around  it  than  by  those  at  a  distance; 
thus  instances  are  on  record  of  a  station  A  being  invisible  from 
another  B,  while  B  was  visible  from  A. 

When  the  great  arc  entered  the  pbins  of  the  Gangetic  valley, 
nmultaneous  reciprocal  verticals  were  at  first  adopted  with  the 
hope  of  eliminating  refraction;  but  it  was  soon  found  /Mtmethm. 
that  they  did  not  do  so  sufficiently  to  justify  the  ex- 
pense ot  the  additional  instruments  and  observers.  Afterwarda 
the  back  and  forward  verticals  were  observed  as  the  stations  were 
visited  in  succession,  the  ba^k  angles  at  as  nearly  as  possible  the 
same  time  of  the  day  as  the  forward  angles,  and  always  during 
the  so-called  "  time  of  minimum  refraction,"  which  ordinarily 
begins  about  an  hour  after  apparent  noon  and  lasts  from  two 
to  three  hours.  The  apparent  zenith  distance  is  always  greatest 
then,  but  the  refraction  is  a  minimum  only  at  stations'  which  are 
well  elevated  above  the  surface  of  the  ground ;  at  stations  on  plains 
the  refraction  is  liable  to  pass  through  zero  and  attain  a  consider- 
able negative  magnitude  during  the  neat  of  the  day,  for  the  lower 
strata  of  the  atmosphere  are  tnen  less  dense  than  the  strata  imme- 
diately above  and  the  rays  are  refracted  downwards.  On  plalna 
the  greatest  positive  refractions  are  also  obtained — maximum 
values,  both  positive  and  negative,  usually  occurring,  the  former 
by  night,  the  latter  by  day,  when  the  sky  is  roost  free  from  clouds. 
The  values  actually  met  with  were  found  to  ran^e  from  -t-  I '21 
down  to  -0*09  parts  of  the  contained  arc  on  plains;  the  normal 
"  coefficient  of  refraction "  for  free  rays  between  hill  stations 
below  6000  ft.  was  about  O'O^.  which  diminished  to  0*04  above 
18,000  ft.,  broadly  vaiylng  .inversdy  as  the  temperature  and 
directly  as  the  pressure,  but  much  influenced  also  by  local  climatic 
conditions. 

In  measuring  the  vertical  angles  with  the  great  theodolites, 
graduation  errora  were  regarded  as  insienificant  compared  with 
errors  arising  from  unceruin  refraction;  thus  no  arrangement  was 
made  for  effecting  changes  of  zero  in  the  circle  settings.  The  ob- 
servations were  always  taken  in  pairs,  face  right  and  left,  to  eliminate 
index  errors,  only  a  few  daily,  but  some  on  as  many  days  as 
posable,  for  the  variations  from  day  to  day  were  found  to  be  greater 
than  the  diurnal  variations  during  the  houn  of  minimum 
refraction. 

In  the  ordnance  and  other  surveys  the  bearings  of  the  surround- 
ing stations  are  deduced  from  the  actual  observations,  but  from 
the  "included  angles"  in  the  Indian  survey.  The  w^ki^ 
observations  of  every  angle  are  tabulated  vertically  in  ••■■* 
as  many  columns  as  the  number  of  circle  settings  face  left  and  face 
right,  and  the  mean  for  each  setting  is  taken.  For  several  yean 
toe  general  mean  of  these  was  adopted  as  the  final  result:  but 
subsequently  a  "  concluded  angle  "  was  obtained  by  combining  the 
single  means  with  weights  inversely  proportional  to  ^  +  o*-!-  n — g, 
being  a  value  of  the  e.m.s.^  of  graduation  derived  empirically  from 
the  differences  between  the  general  mean  and  the  mean  for  each 
setting,  0  the  e.mj.  of  observation  deduced  from  the  differences 
between  the  individual  measures  and  their  respective  means,  and 
n  the  number  of  measures  at  each  setting.  Thus,  putting  191, 101, . .  ; 
for  the  weights  of  the  single  means,  v  for  the  weight  of  the  con- 
cluded angle,  M  for  the  general  mean,  C  for  the  concluded  angle, 
and  dt,  ^,  ...  for  the  differences  between  M  and  the  ilagle 
means,  we  have 

and  >  wmwi+vft+  _      (a) 

€"11  vanishes  when  n  is  eonstant;  it  is  Inappreciable  when  g 
is  much  larger  than  o;  it  is  aignifioant  only  wm  the  craduatioa 
errora  are  more  minute  than  tba  wwn  of  obcarvation;  out  it  waa 
always  small,  not  exceeding  0*14'  with  the  system  of  two  fouiida 
of  measures  and  o-os'  with  the  system  of  three  rounds. 

The  weights  61  the  concluded  angles  thus  obtaiiied  were  employed 
in  the  primary  reductions  of  the  aaglea  of  single  triangles  and 
polygons  which  were  made  to  satirfy  the  geomettkal  «)ndStiona 

*The  theoretical  " error  of  mean  square "  -•  1*48  X  "probable 
error." 
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IGEODBTIC  TRIANGULATION 


in  wkich  de  ud  dA  reprtieiit  tlie  cnon  la  the  length  and  aamuth 

of  any  ride  e  which  have  been  generated 
ia  the  coune  of  the  triangulation  up  to 
it  f  A>ni  the  baae-lina  and  the  aiimath 
•tatioo  at  the  origin.  The  erran  in  the 
latitude  and  longitude  of  any  station 
which  are  due  to  the  trianguiation  are 
dX,  -[d.^].  and  dL,  »p.i^l.  Let 
station  i  be  the  origin,  ana  let  3,  3, . . . 
be  the  succeeding  stations  taken  along 
a  predetermined  Tine  of  traverse,  which 
niay  either  run  from  vertex  to  vertex 
of  the  successive  trianalcs,  zigsagging 
between  the  flanks  of  the  chain,  as  in 
fig*  3  (>)•  er  be  carried  directly  along  one 
tf^toe  flanks,  as  in  fig.  3  (2).  For  the 
general  symbols  of  the  dmerential  equa- 
tions substitute  ^K,  Al«,  Ail*,  Cm,  Am, 
and  Bm,  for  the  side  between  stations  » 
and  n+l  of  the  traverse;  and  let  icm 
and  iAm  be  the  errors  generated  between 
the  skies  i»4  and  <•;  then 


Fig.  3. 
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Ci  '  e% 
Pefforming  the  necessary  substitutions  and^summatums,  we  get 


dBm 


dvtl 


dl^ 


Cx    ■•'        'Ct Cm 

+(i+*lA4  cot  .41  sin  i')Mi+(i+JlAi4  cot  i4]*8ia  I'Mt 
H- . . .  +  (i  +A/4«  cot  i4.  sin  I ')«^.. 

H^UX  tan  ill8i4i+^  tan  il]Ma-f . . . 
+A>«  tan  AM%\  sin  i' 

y^^ +?^J^'+ •  •  • +^^ 

+|"[AL  cot  i4JM,+^AL  cot  i4]Mi+. . . 
+AI«  cot  AjiAm\  sin  i*. 
Thus  we  have  the  following  cxpressbn  Jor  any  geodetic  eriui ;'— 

Cx  fm 

where  m  and  ^  represent  the  respective  summations  whkh  are  the 
coefficients  of  he  and  hA  in  each  insunoe  but  the  first,  in  which  I 
is  added  to  the  summation  in  forming  the  coefficient  of  i^.  ^ 

The  angular  errors  x,  y  and  s  must  now  be  introduced,  in  place 
of  he  andXi;  into  the  general  expresswn,  which  will  then  uke  differ- 
ent forms,  according  as  the  route  adopted  for  the  line  of  traverse 
was  the  zigzag  or  the  direct.  In  the  former,  the  number  of  statkma 
on  the  traverse  is  ordinarily  the  same  as  the  number  of  triangle^ 
and,  whether  or  no,  a  common  numerical  notation  may  be  adopted 
for  both  the  traverse  stations  and  the  collateral  triangles;  thus  the 
angular  errors  of  every  triangle  enter  the  general  cxpressioD  ia  the 
form  *fx+coty.M'y-oot  Z.m'«. 

in  whidi  /■•m  sin  i',  and  the  uppier  sign  of  4  is  uken  if  the  triangle 
lies  to  the  left,  the  lower  if  to  the  right,  of  the  line  of  traverse.  When 
the  direct  traverse  is  adopted,  there  are  only  half  as  many  traverse 
stations  as  triangles,  and  therefore  only  half  the  number  of  m'<  and 
^'s  to  detesmine;  but  it  becomes  necessary  to  adopt  differmt 
numberings  for  the  statfens  and  the  triangles,  and  the  form  of  the 
coefficients  of  the  angular  errors  alternates  in  successive  triangles. 
Thus,  if  the  ^h  triangle  has  no  side  on  the  line  of  the  traverse  but 
only  an  angle  at  the  /th  station,  the  form  ia 

+4i.«»+ootY,.M/-7»-cotZ».|if.^'^ 

If  the  gth  triangle  has  a  skle  between  the  Ith  and  the  (^+l)th 
stations  of  the  traverse,  the  form  is 

oot  X«Ca/-/i4-i)a^  +  (^+M%iOot  F«)y«-(^M-ft'ootZ«)sr 
Aj  each  drcuit  has  a  right>hand  and  a  left-hand  branch,  the  erron 
of  the  angles  are  finally  arranged  so  as  to  pi^eseat  equatiOQS  of  the 
general  form 

[ax+^+cx)p-I<»+(y+cs]i  -& 

The  eleven  drcuit  and  base-line  equations  of  condition  having 
been  duly  constructed,  the  next  step  is  to  find  values  of  the  aimilar 
errors  wnich  will  satisfy  these  equations,  and  be  the  most  ijrobable 
of  any  system  of  values  that  will  do  so,  and  at  the  same  time  will 
not  disturb  the  existing  harmony  of  the  angles  in  each  of  the  seventy- 
two  triandes.  Harmony  is  mamtained  by  introducing  the  equation 
of  condition  x-fyt-s->o  for  ev^ery  triangle.  The  most  probable 
results  are  obtained  by  the  method  of  minimum  squares,  which 
may  be  applied  in  two  ways. 

L  A  factor  X  may  be  obcaiaed  for  each  of  the  dghty>three  equa- 


«,  a  and  If  behg  the  md^rwcab  of  the  weights  of  the  observed  angtoa. 
This  neoesaitatea  the  simukaneous  solution  of  csghty*three  equationa 
to  obuin  as  many  values  of  X.  The  resulting  values  of  the  erron 
of  die  angles  in  any,  the  ^h,  triangle,  are 

r^-aJtfpXl;  y,-ei4Ml:  »,-trJc,^J.  ^) 

B.  One  of  the  unknown  quantities  in  every  triangle,  as  jc,  may 
be  eliminated  from  each  of  the  eleven  circuit  and  base-line  equa- 
tions by  substituting  its  equivalent—  Cy+s)  for  it.  a  similar  substi- 
tution being  made-  in  the  minimum.  Then  the  equations  take  the 
form  [(^— a/y+(c— a)s)*-£,  while  the  minimum  becomes 


[^+?+g- 


tkMia  under  the  condition  that  [s'+^+z]  is  nade  a  ainimnm. 


Thus  we  have  now  to  find  only  eleven  values  of  X  by  a  simultaneoua 
solution  of  as  many  equations,  instead  of  eighty-three  values  from 
eighty-three  equations;  but  we  arrive  at  more  complex  expressions 
for  the  Migular  errors  9s  follows:^ 

ii,-r»,Tw,  I       ^^^ 

»^-^^*;^^^t(«»-H>)i(^-  flM-w(»*  -  fl,)xiij 

The  seoond  method  has  invariably  been  adopted,  originally  be> 
cause  it  was  supposed  that,  the  number  of  the  factors  X  being  re- 
duced from  the  total  number  of  equations  to  that  of  the  circuit  and 
base-line  equations,  a  great  saving  of  labour  would  be  effected.  But 
subsequently  it  was  ascertained  that  in  this  rcsixsct  there  is  little 
to  dioose  between  the  two  methods;  for,  when  x  b  not  eliminated, 
and  as  many  factors  are  introduced  as  there  are  eciuations,  the  factore 
for  the  triangular  equations  may  be  readily  eliminated  at  the  outset. 
Then  the  really  severe  calculations  will  be  restricted  to  the  solution 
of  the  equations  containing  the  factore  for  the  circuit  and  base-line 
equations  as  in  the  seoond  method. 

In  the  preceding  illustration  it  is  assumed  that  the  base-lines  are 
crroiicas  as  Compared  with  the  trianguiation.  Strictly  spcakti^, 
however,  as  base-lines  are  fallible^  quantities,  presumably  of  difler> 
ent  weiafat,  their  erron  should  be  introduced  as  unknown  quantities 
of  whicn  the  most  probable  values  are  to  be  determined  in  a  simul- 
taneous investigation  of  the  errors  of  all  the  facts  of  observation, 
whether  linear  or  angular.  When  they  are  connected  together  . 
by  so  few  triangles  that  their  ratios  may  be  deduced  as  accurately, 
or  neariy  so,  from  the  trianguiation  as  from  the  measured  lengtlis, 
this  ought  to  be  done;  but.  when  the  connecting  triangles  are  so 
numerous  that  the  direct  ratios  are  of  much  greater  weight  than 
the  trigonometrical,  the  errore  of  the  base-lines  may  be  nesleaed. 
In  the  reduction  ol  the  Indian  trianguiation  it  was  decided,  after 
examining  the  relative  magnitudes  of  the  probable  errors  of  the 
linear  and  the  angular  measures  and  ratios,  to  assume  the  base-lines 
to  be  crrorleaB. 

The  chains  of  triangles  being  largely  composed  of  polygons  or 
other  networks,  and  not  merely  01  single  triangles,  as  nas  been 
assumed  for  simplicity  in  the  illustration,  the  geometrical  harmony 
to  be  maintained  involved  the  introduction  of  a  large  number  of 
"  dde,"  "  central  "  and  "  toto-partial  "  cauations  of  condition,  as 
well  as  the  triangular.  Thus  the  problem  tor  attack  was  the  simul- 
taneous solution  of  a  number  of  equations  of  condition  •that  of  all 
the  geometrical  conditions  of  every  figure +f our  times  the  number 
of  arcuits  formed  by  the  chains  of  triangles +the  number  of  base- 
lines—!, the  number  of  unknown  quantities  contained  in  the 
equations  being  that  of  the  whole  of  the  observed  angles;  the 
method  of  procedure,  if  rigorous^  would  be  precisely  similar  to  that 
already  indicated  for  "  harmonizing  the  angles  ot  trigonometrical 
figures,"  of  which  it  is  merely  an  expansion  from  sin^  figures  to 
great  groups. 

The  rigorous  treatment  would,  however,  have  involved  the  simul- 
taneous solution  of  about  4O00  eciuations  between  9230  unknown 
auantities,  which  was  impracticable.  The  triaajgulation  was 
therefore  divided  into  sections  for  separate  leduaion.  of  which 
the  most  important  were  the  five  between  the  meridians  of  67* 
and  9a*  (see  fig.  i).^conasting  of  four  Quadrilateral  figures  and  a 
trigon,  each  comprmng  several  chains  01  triangles  ano^some  bases 
lines.  Thu  arrangement  had  the  advantage  01  enabling  the  final 
.reductions  to  be  taken  in  hand  as  soon  as  convenient  after  the 
completion  of  any  section,  instead  of  being  postponed  until  all 
were  completed.  It  was  subject,  however,  to  the  condition  that 
the  sections  containing  the  best  diains  of  triangles  were  to  be  first 
reduced;  for,  as  all  chains  bordering  contiguous  secftions  would 
necessarily  be  "  fixed  **  as  a  part  of  the  section  first  reduced,  it  was 
obviously  desirable  to  run  no  risk  of  impairing  the  best  9hains  by 
fordiig  them  into  adjustment  with  others  oTInferior  quality.  It 
happened  that  both  the  north-east  and  the  south-west  quadrilaterals 
contained  several  of  the  oMer  chains;  their  reduction  was  therefore 
made  to  foltow  that  of  the  collateral  sections  containing  the  modem 
chains. 

Bift  the  reduction  of  each  of  these  great  secUons  waa  in  itself  a 
very  formidable  undertaking,  necessitating  some  departtre  from 
a  purely  rigorous  treatment.  For  the  chains  were  largely  composed 
of  pdyaonal  networks  and  not  ef  single  triangles  omy  as  assumed 
in  the  ulustration,  and  therefore  cognisance  had  t9  be  taken  of  a 
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cftonoc  bt  leparaftely  aKcrtained  they  am  aKrays  aiiofMii  to  b« 
equal;  the  hypotheas  is  nifiiciently  exact  for  practical  purooaes 
wnen  both  veitkab  have  been  measured  uader  sunilar  ataoo^riienc 
conditions.  The  rdractions  being  Uken  equal,  the  observed 
verticals  are  eilbstituted  for  the  true  in  (15)  to  find  5,  and  the 
difference  of  height  b  calculated  by  (16);  the  third  term 
within  the  biackeu  of  (ia)  is  usually  omitted.  The  mean  value  of 
the  refraction  is  deduced  from  the  formula' 

*-i{c-i)'.+i>'»»  (17). 

An  approximate  value  is  thus  obtained  from  the  c^bservations 
between  the  pairs  of  reciprocating  stations  in  each  district,  and  the 
corresponding  mean  "  coefficient  of  refraction,"  ^-t-C,  is  computed 
for  the  district,  and  is  employed  when  heights  have  to  be  deter- 
mined from  observations  at  a  single  station  only.  When  either  of 
the  vertical  angles  is  an  elevation -£  must  be  substituted  for  D 
in  the  above  expresdons.^ 

3.  LiVELLIMO 

Levelling  is  the  art  of  determining  the  relative  heights  of  points 
on  the  surface  of  the  ground  as  referred  to  a  hypothetical  surface 
which  cuts  the  direction  of  gravity  everywhere  at  right  angles. 
When  a  line  of  instrumental  levels  is  begun  at  the  sea-level,  % 
series  of  heights  is  determined  corresponding  to  what  would  be 
found  by  perpendicular  measurements  upwards  from  the  surface 
of  water  communicating  freely  with  the  sei  in  underground 
channels;  thus  the  line  traced  indicates  a  bypothetical  profenga- 
tion  of  the  surface  of  the  sea  inland,  which  is  everywhere 
conformable  to  the  earth's  curvature. 

The  trigonometrical  determination  of  the  relative  heights  of 
points  at  known  distances  apart,  by  the  measurements  of  thdr 
mutual  vertical  angles—is  a  method  of  levelling.  But  the  method 
to  which  the  term  "  levelling  "  is  always  applied  is  that  of  the 
direct  determination  of  the  differences  of  height  from  the 
readings  of  the  lines  at  which  graduated  staves,  held  vertically 
over  the  points,  ate  cut  by  the  horizontal  plane  which  passes 
through  the  eye  of  the  observer.  Each  method  has  its  own 
advantages.  The  former  is  less  accurate,  but  best  suited  for 
the  requirements  of  a  general  geographical  survey,  to  obtain  the 
heights  of  all  the  more  prominent  objects  on  the  surface  of  the 
ground,  whether  accessible  or  not.  The  latter  may  be  conducted 
with  extreme  precision,  and  is  specially  valuable  for  the  deter- 
mination of  the  relative  leveb,  however  minute,  of  easily 
accessible  points,  however  numerous,  which  succeed  each  other 
at  short  intervals  apart;  thus  it  is  very  generally  undertaken 
pari  passu  with  geographical  surveys  to  furnish  lines  of  level  for 
ready  reference  as  a  check  on  the  accuracy  of  the  trigonometrical 
heights.  In  levelling  with  staves  the  measurements  are  always 
taken  from  the  horizontal  plane  which  {Misses  through  the  eye 
of  the  observer;  but  the  line  of  levels  which  it  is  the  object  of  the 
operations  to  trace  is  a  curved  line,  everywhere  conforming  to 
the  normal  curvature  of  the  earth's  surface,  and  deviating  more 
and  more  from  the  plane  of  reference  as  the  distance  from  the 
station  of  observation  increases.  Thus,  either  a  correction  for 
curvature  must  be  applied  to  every  staff  reading,  or  the  instru- 
ment must  be  set  up  at  equal  distances  from  the  staves;  the 
curvature  correction,  being  the  same  for  each  staff,  will  then  be 
eliminated  from  the  difference  of  the  readings,  which  will  thus 
give  the  true  difference  of  level  of  the  points  on  which  the  staves 
are  set  up. 

Levelhng  has  to  be' repeated  frequently  in  executing  a  long  tine 
of  levels — say  seven  times  on  an  average  in  every  mile — and  must 
be  conductra  with  precaution  against  various  errors.  Instru- 
mental errois  arise  when  the  visual  axis  of  the  telescope  is  not 
perpendicular  to  the  axis  of  rotation,  and  when  the  focusiiw  tube 
does  not  move  truly  parallel  to  the  visual  axis  on  a  chanae  01  focus. 
The  first  error  is  eliminated,  and  the  second  avoided,  by  placing 
the  instrument  at  eaual  distances  from  the  staves;  and  as  this 
procedure  has  also  the  advantage  of  eliminating  the  corrections 
lor  both  curvature  and  refraction,  it  should  invariably  be  adopted. 

*  In  topographical  and  levelling  operations  it  is  sometimes  con- 
venient to  apply  small  corrections  to  observations  of  the  height 
for  curvature  and  refraction  simultaneously.  Putting  d  for  the 
distance,  r  for  the  earth's  radius,  and  c  for  the  coefficient  of 
refraction,  and  expressing  the  distance  and  radius  in  miles  and 
the  correction  to  neight  in  feet,  then  correction  for  curvature 
'-1<P:    correction    for    refraction  »  "ittPi  correction  for  both 
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Erron  of  staff  readiiigs  should  be  guanled  agaiurt  by  having  the 
auwes  graduated  on  Iwth  faces,  but  differently  figured,  so  that 
the  observer  may  not  be  biased  to  repeat  an  error  of  the  first 
reading  in  the  second.  The  staves  of  the  Indian  survey  have  one 
face  painted  white  with  black  diviskma — feet,  tenths  and  hundredths 
—from  o  to  ro,  the  other  black  with  white  divisions  from  5*55  to 
l«*95.  Deflexion  from  horizontality  may  either  be  measured  and 
allowed  for  by  taking  the  readings  of  the  ends  of  the  bubble  of  the 
spirit-level  and  applying  corresponding  corrections  to  the  staff 
readings,  or  be  eliminatedby  setting  the  bubble  to  the  same  position 
on  its  scale  at  the  reading  of  the  second  staff  as  at  that  of  toe  first, 
both  being  equidistant  from  the  observer. 

Certain  errors  aie  liable  to  recur -in  a  constant  ofder  .and  to 
accnmulate  to  a  ONwiderable  magnitude,  though  they  may  be  too 
minute  to  attract  notice  at  any  single  station,  as  when  the  work 
is  carried  on  under  a  uniformly  sinking  or  rising  refraction— from 
morning  tcr  midday  or  from  midday  to  evening^-or  when  the  instru- 
ment takes  some  time  to  settle  down  on  its  bearings  after  being  set 
up  for  observation.  They  may  be  eliminated  (L)  by  alteraating  the 
order  of  observarion  of  the  staves,  taking  the  back  staff  first  at  one 
station  and  the  forward  first  at  the  next;  (ii.)  by  working  in  a 
drcuiti  or  returning  over  the  same  line  back  to  toe  origin;  (tii.) 
by  dividing  a  line  into  sections  and  reversing  the  direction  <^ 
operation  in  alternate  sections.  Cumulative  crrorj  not  eliminable 
by  working  in  a  circuit,  may  be  caused  when  there  is  much  northing 
or  southing  in  the  direction  of  the  line,  for  then  the  sun's  light 
will  often  fall  endwise  on  the  bubble  of  the  level,  illuminating  the 
outer  edge  of  the  rim  at  the  nearer  end  and  the  inner  edge  at  the 
farther  end,  and  so  biasing  the  observer  to  take  scale  readtngs 
of  cdjges  which  are  not  equidistant  from  the  centre  of  the  babble; 
this  mtroduoes  a  tendency  to  raise  the  south  or  depress  the  north 
ends  of  Knea  of  level  in  the  northern  hemisphcse.  On  long  lines, 
the  employment  of  a  second  observer,  working  independent^  over 
the  same  ground  as  the  first,  station  by  station,  is  very  desimble. 
The  great  unes  are  usually  carried  over  the  main  roads  of  the  oountiy, 
a  number  of  "  bench  marks  "  being  fixed  for  future  reference.  In 
the  ordnance  surv^  of  Great  Britain  lines  have  been  carried  acrosa 
from  coast  to  coast  in  such  a  manner  that  the  level  of  any  common 
crosung  point  may  be  found  by  several  independent  lines.  Of  these 
points  there  are  166  in  England.  Scotland  and  Wales;  the  dis- 
crepancies met  with  at  them  were  adjusted  simultaneously  by  the 
method  of  minimum  squares. 

The  sea-level  is  the  natural  datum  plane  for  levelling  opera- 
tions, more  particularly  in  countries  bordering  on  the  ocean. 
The  earliest  surveys  of  coasts  were  made  for  the  use 
of  navigators  and,  as  it  was  considered  very  important 
that  the  charts  should  everywhere  show  the  minimum  depth 
of  water  which  a  vessel  would  meet  with,  low  water  of  spring- 
tides was  adopted  ss  the  datum.  But  this  does  not  answer  the 
requirements  of  a  land  survey,  because  the  tidal  range  between 
extreme  high  and  low  water  differs  greatly  at  different  points  on 
coast-lines.  Thus  the  generally  adopted  datum  plane  for  land 
surveys  Is  the  mean  sea-level,  which,  if  not  absolutely  uniform 
all  the  world  over,  is  much  more  nearly  so  than  low  water;  Tidal 
obseryations  have  been  taken  at  nearly  fifty  points  on  the  coasts 
of  Great  Britain,  which  wer&  connected  by  levelling  operations; 
the  local  levels  of  mean  sea  were  found  to  differ  by  larger 
magnitudes  than  could  fairly  be  attributed  to  errors  in  the  lines 
of  level,  having  a  range  of  12  to  15  in.  above  or  below  the  mean 
of  all  at  points  on  the  open  coast,  and  more  in  tidal  rivers.*  But 
the  general  mean  of  the  coast  stations  for  England  and  Wales  was 
practically  identical  with  that  for  Scotland.  The  observations, 
however,  were  seldom  of  longer  duration  than  a  fortnight,  which 
is  insufficient  lor  an  exact  determination  of  even  the  short 
period  components  of  the  tides,  and  ignores  the  annual  and  scmi- 
aimual  components,  which  occasionally  attain  considerable  mag- 
nitudes. Tlie  mean  sea-levels  at  Port  Said  In  the  Mediterranean 
and  at  Suez  in  the  Red  Sea  have  been  found  to  be  identical, 
and  a  nmilar  identity  is  said  to  exist  in  the  leveb  of  the  Atlantic 
and  the  Pacific  oceans  on  the  opposite  coasts  of  the  Isthmus  of 
Panama.  This  is  ia  favour  of  a  uniform  level  all  the  worid  over; 
but,  on  the  other  hand,  lines  of  level  carried  acrosa  the  continent 
of  Europe  make  the  mean  sea-levd  of  the  Mediterranean  at 
Marseilles  and  Trieste  from  a  to  5  ft.  below  that  of  the  North 
Sea  and  the  Atlantic  at  Amsterdam  and  Brest — a  result  which 

'In  tidal  estuaries  and  rivers  the  mean  water-level  rises  above 
the  mean  tea-level  as  the  distance  from  the  open  coast-line  increases; 
for  instance,  in  the  Hooghly  river,  passing  Calcutta,  there  is  a  rise 
of  10  in.  in  42  m.  between  Sagar  (Saugor)  Island  at  the  mouth  of 
the  river  and  Diamond  Harbour,  and  a  further  rise  of  20  in.  In  43  n. 
between  Diamond  Harbour  and  Kidderpur. 
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it  b  not  easy  ti»  «tplaiii  oA  nedaaical  priadploL  Ift  bdia 
varkras  tidal  suiionft  on  the  cast  aad  vest  ooasu,  at  whicb  the 
mean  sca-levd  has  been  detennmed  from  aevenl  yean'  obaerva* 
tions,  have  been  conaected  by  lines  of  level  ran  along  the  consu 
and  acroaa  the  ooatment;  the  difierenccs  between  the  results  wen 
in  all  cases  due  with  greater  probability  to  ctror  geneated  in 
levelling  over  lines  ol  great  length  than  to  actual  diffiftmroi  ol 
lea-level  in  different  locahties. 

The  sea-level,  however,  may  not  ooindde  cveiywrtiete  with  the 
gcomctxical  figure  which  most  dosely  lepreients  the  earth's 
GHWar  surface,  but  may  be  raised  or  lonmd,  here  and  there, 
iwjiyMrf  under  the  influence  ol  local  and  abnormal  attrac* 
^^**^  tions,  presenting  an  equipotential  Burface-'-«n  dlip- 
ioid  or  spheroid  of  levolution  sUghlly  deformed  by  bumps  and 
hollows — ^which  H.  Bruns  calls  a  "  geoid."  Archdeacon  Pratt 
has  shown  that,  under  the  combined  influence  of  the  positive 
attraction  of  the  Himalayan  Mountains  and  the  negative  attrac- 
tion oi  the  Indian  Ocean,  the  Bea4evel  may  be  some  560  ft. 
hi^ier  at  Karachi  than  at  Cape  Comorin;  but,  on  the  other  hand, 
the  Indian  pendulum  operations  have  shown  that  there  is  a 
deficiency  of  density  under  the  Himalayas  and  an  increase  under 
the  bed  of  the  ocean,  which  may  wholly  compensate  for  the  exceaa 
of  the  mountain  masses  and  deficiency  of  the  ocean,  and  leave 
the  surface  undisturbed.  If  any  bumps  and  hollows  exist,  they 
cannot  be  measured,  bstrumentally;  lor  the  instrumental  levels 
will  be  affected  by  the  local  attractions  precisely  as  the  sea-level 
is,  and  will  thus  invariably  show  level  surfaces  even  should  there 
be  considerable  deviations  from  the  geometrical  figure. 

3.  TOPOGHAFmCAI.  SomvEVB 

The  skeleton  framework  of  a  survey  over  a  large  ana  should 
be  triangulation,  although  it  is  f re<)uently  combined  with  travers- 
ing. The  method  of  filling  in  the  details  is  necessarily  influmred 
to  some  extent  by  the  nature  of  the  framework,  but  it  depends 
mainly  on  the  magnitude  of  the  scale  and  the  requisite  degree 
of  minutiae.  In  aU  instanffs  the  principal  triangles  and  circuit 
traverses  have  to  be  broken  down  into  smaller  ones  to  furnish  a 
sufficient  number  of  fixed  points  and  lines  for  the  subsequent 
operations.  The  filling  in  may  be  performed  wholly  by  linear 
measurements  or  whdly  by  direction  intersections,  but  Is  most 
frequently  effected  by  both  linear  and  angular  measures,  the 
former  taken  with  chains  and  tapes  and  offset  poles,  the  latter 
with  small  theodolites,  sextants,  optical  squares  or  other  reflect- 
big  Instruments,  magnetised  needles,  prismatic  compasses  and 
plane  tables.  When  the  scale  of  a  survey  is  large,  the  linear  and 
angular  measures  are  usually  recorded  on  the  spot  in  a  field- 
book  and  afterwards  plotted  in  office;  when  small  they  are 
sometimes  drawn  on  the  ^pot  on  a  plane  Uble  and  the  field-book 
is  dispensed  with. 

In  every  country  the  scale  is  generally  expressed  by  the  ratio 
of  some  fraction  or  multiple  of  the  smallest  to  the  largest  national 
units  of  length,  but  sometimes  by  the  fraction  which  indicates  the 
ratio  of  the  length  of  a  line  on  the  paper  to  that  of  the  correspond- 
ing line  on  the  ground.  The  latter  form  is  obviously  preferable, 
being  international  and  independent  of  the  various  units  of  length 
adopted  by  different  nations  (see  Map).  In  the  ordnance 
survey  of  Great  Britain  and  Ireland  and  the  Indian  survey  the 
double  unit  of  the  foot  and  the  Gunter's  link  i^^-ffvoi  a  foot) 
are  employed,  the  former  invariably  in  the  triangulation,  the 
latter  generally  in  the  traversing  and  filling  In,  because  o(  its 
convenience  in  calculations  and  measureraents  of  area,  a  square 
chain  of  xoo  Gunler's  links  being  exactly  one-tenth  of  an  acre. 

In  the  ordnance  survey  all  linear  measures  are  made  with  the 
Canter's  chain,  all  angular  with  small  theodolites  only;  neither 
magnetized  nor  reflecting  instruments  nor  plane  tables  are  ever 
employ-cd,  except  in  hill  sketching.  As  a  rule  the  filling  in  is  done 
by  triangfc-chaining  only;  traverses  with  theodolite  and  chain  are 
occasionally  resorted  to,  but  only  when  it  is  necessary  to  work  round 
VTXxls  and  hill  tracts  across  which  right  lines  cannot  be  carried. 

Detail  surveying  by  trianiles  is  based  on  the  points  of  the  minor 
triangulation.  The  sides  are  first  chained  perfectly  straight,  all 
the  points  where  the  lines  of  interior  detail  cross  tne  sides  being 
fixed;  the  alignment  is  effected  with  a  small  theodolite,  and 
marks  arc  established  at  the  crossing  points  and  at  any  other 


peiats  OS  tbe  sidss  whaie  ttey  miy  .fas  of  use  in  the  suUequent 
c»peiacioaa.  The  survtyor  is  given  a  digram  of  the  trumgulerion, 
but  no  aide  lengtha.  as  the  accuracy  of  his  chaining  is  tested  by 
compariapo  witb^  the  cri^ononietrical  values.  Then  stiaight  lines 
are  oanied  acraa  the  mtereiediate  detail  between  the  points 
eaubliabed  on  the  aides;  they  constitace  the  principal  "  cuttuig  ap 
or  split  lines'*;  their  crowsiiigs  of  detail  are  marked  in  torn  and 
straMtht  lines  are  nin  between  thenu  The  pnicess  is  continued  umtl 
a  aunicient  number  of  Knee  and  marks  have  been  estaUishod  on 
the  siotuid  to  enable  all  hooaea,  roads,  fencee.  straama,  milways, 
canaJa,  riven,  boundaries  and  other  detaib  to  be  oonvoriently 
measuied  up  to  and  fixed.  Peipendieular  offsete  are  limitol  to 
eighty  and  twenty  links  for  Che  respective  scales  of  6  in.  to  a  niiie 
and  a^. 

When  a  considerable  area  has  to  be  treated  by  tiavefses  It  is 
divided  into  a  number  of  blocks  of  convenient  aixe,  bwanded  by 
roads,  rivers  or  parish  boundarks,  and  a  '*  traverse  on  the  meridian 
of  the  origin  "  Is  earned  round  the  periphery  of  each  block.  Be* 
ginning  at  a  trigonometrical  station,  the  theodolite  is  set  to  circle 
reading  o*  o'  with  the  tdesoope  pointtag  to  the  north,  and  at  every 
*'  forward  "  statioa  of  the  traverse  the  circle  is  set  to  the  same 


reading  when  the  teleseope  is  pointed  at  the  **  back  '* 
was  obtained  at  the  back  sutum  when  the  telescope  was  pointing 
to  the  forward  one.  When  the  drooit  is  completed  and  the  theodo- 
lite again  put  up  at  the  ori^  and  set  on  the  last  back  station  with 
the  appropriate  circle  reading,  the  circle  reading,  with  the  telescope 
again  polaled  to  the  first  forward  station,  will  be  the  same  as  at 
first,  it  no  error  haa  been  committed.  This  system  establishes  a 
convenient  check  on  the  accuracy  of  the  opesstions  and  enables ' 
the  ai^;lea  to  be  readily  protracted  on  a  system  of  lines  parallel 
to  the  meridian  of  the  origin.  As  a  further  check  the  traverse 
b  connected  with  all  contiguous  tijgonoaetrical  stations  by  measured 
angles  and  distances.  Traverses  are  frequently  carried  between 
the  points  already  fixed  on  the  sides  of  the  minor  triangles;  the 
initial  side  b  then  adopted,  instead  of  the  meridian,  as  the  axis  of 
co-ordinates  for  the  plotting,  the  telescope  being  pointed  with  circle 
reading  o*  o'  to  cither  of  the  trigonometrical  stations  at  the  e»« 
trentities  of  the  side. 

The  plotting  is  done  from  the  field-books  of  the  surveyors  by  a 
separate  agency.  Its  accuracy  is  tested  by  examination  on  the 
ground,  when  all  necessary  addenda  are  medct  The  examiner 
~^lio  should  be  surveyor,  plotter  and  draughtsmai^— verifies 
the  accuracy  of  the  detail  by  intersections  and  productions  and 
occasional  direct  measurements,  and  generally  endeavours  to  cause 
the  details  under  examination  to  prove  the  accuracy  of  each  other 
rather  than  to  obtain  direct  proof  by  remcasuremcnt.  He  fixes  con- 
spicuous trees  and  delineates  the  woods,  footpaths,  rocks,  precipices, 
steep  slopes,  embankments,  &c.,  and  suppues  the  requisite  mfor- 
matjon  regarding  minor  objects  to  enable  a  draughtsman  to  make 
a  perfect  representation  according  to  the  scale  of  the  map.  In  ex- 
amining a  coast-line  he  delineates  the  foreshore  and  sketches  the 
strike  and  dip  of  the  stratified  rocks.  In  tidal  riven  he  ascertains 
ami -marks  the  highest  points  to  which  the  ordinary  tides  flow. 
The  examiner  on  the  25*344  in.  scale  ( "i^a)  is  required  to  eive  all 
necessary  information  itearding  the  parcels  of  ground  of  oiffercnt 
character^-whcther  araue,  pasture,  wood,  moor,  moss,  sandy^— 
defining  the  litaits  of  each  on  a  separate  tracing  if  necessary.  He 
has  also  to  distinguish  between  turnpike,  parish  and  occupatkm 
roads,  to  collect  all  names,  and  to  furmsh  notes  of  military,  baronial 
and  ecclesiastical  antiquities  to  enable  them  to  be  appropriately 
represented  in  the  final  maps.  The  latter  are  subjectea  to  a  double 
examination— >firet  in  the  office,  secondly  on  the  ground;  they  are 
then  banded  over  to  the  officer  in  charge  of  the  levelling  to  have  the 
levels  and  contour  lines  inserted,  and  finally  to  the  hill  skctchers, 
whose  duty  it  is  to  make  an  artistic  representation  of  the  features 
of  the  ground. 

In  the  Indian  survey  aM  filling  in  is  done  by  plane>tabUng  on  a 
basis  of  pcrfnts  pceyiously  fixed;  the  methods  differ  simply  m  the 
extent  to  which  linear  measures  are  introduced  to  supplement 
the  direction  mys  of  the  plane-table.  When  the  scale  of  the  survey 
is  small,  direct  measurements  of  distance  are  rardy  made  and  the 
filling  is  usually  done  wholly  by  directk>n  intersections,  which  fix  all 
the  principal  pointSi  and  by  eye-sketching;  but  as  the  scale  is 
increased  linear  measures  with  chains  and  offset  poles  are  introduced 
to  the  extent  that  may  be  desirable.  A  sheet  of  drawing  paper  is 
mounted  on  cloth  over  the  face  of  the  plane-table;  the  points. 
previously  fixed  by  triangulation  or  othoivise,  are  projected  00 
It — the  <»lkiteral  meridians  and  parallels,  or  the  rectangular  co- 
ordinates, when  these  are  more  convenient  for  employment  than 
the  spherical,  having  first  been  drawn;  the  plane-table  is  llien 
ready  for  use.  Operations  are  begun  at  a  fixed  point  by  ali^iTig 
with  the  sight  rule  on  another  fixed  point,  which  brings  the  meridian 
line  of  the  table  on  that  of  the  station.  ^  The  m^netic  needle 
may  now  be  placed  on  the  table  and  a  position  assigned  to  it  for 
future  reference.^  Rays  are  drawn  from  the  station  point  on  the 
table  to  all  conspicuous  objects  around  with  the  aid  of  the  sight  rule. 
The  table  is  then  taken  to  other  fixed  points,  and  the  process  of 
rey^rawing  b  repeated  at  each;  thus  a  number  of  objects,  some 
of  which  may  become  avaibble  as  stations  of  observation,  are 
fixed.    Additional  stations  may  be  established  by  setting  up  the 
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tabic  on  ft  rmy.  adjufdnK  it  on  the  bmek  aiatirm  that  fiom  which 
the  ray  was  drawn— and  than  obtaining  a  cto«  intamction  with 
the  aght  rule  laid  on  aome  other  fixed  pDint,  alao  by  incerpolating: 
between  thiee  fixed  points  situated  around  the  observer.  The 
magnetic  needle  may  not  be  relied  on  for  correct  orientation, 
but  b  of  service  in  enabling  the  table  to  be  set  so  nearly  true  at  the 
outset  that  it  has  to  be  verv  dishtly  altered  afterwards.  The  error 
in  the  setting  is  indicated  by  tne  rays  from  the  surrounding  fixed 
points  intersecting  in  a  small  triangle  instead  of  a  point,  and  a  slight 
change  in  aximiira  suffices  to  reduce  the  triangle  to  a  point,  which 
will  indicate  the  position  of  the  station  exactly.  Aximuthal  error 
being  lesa  apparent  on  short  than  on  long  lines,  interpolation  is 
best  perfornMsd  by  raya  drawn  from  near  points,  and  chocked  by 
rays  drawn  to  distant  points,  as  the  latter  show  most  stronaly  the 
magnitude  of  any  error  of  the  primary  magnetic  setting,  in  this 
way,  and  by  self-verificatory  traverses  **  on  the  back  ray  "  between 
fijwd  points,  plan^table  stations  are  established  over  the  ground 
at  appropriate  intervals,  depending  on  the  scale  of  the  survey;  and 
from  time  stations  all  surrounding  obiccts  which  the  scale  permits 
ol  being  shown  are  laid  down  on  the  table,  sometimes  by  rays  only, 
foroetimes  by  a  single  ray  and  a  measured  distance.  The  general 
configuration  of  the  ground  is  delineated  simultaneously.  In 
chuhmg  and  examinaUon  various  methods  are  followed.  For  large 
scale  work  in  plains  it  is  customary  to  run  arbitrary  lines  across 
it  and  make  an  independent  survey  of  the  belt  of  ground  to  a  dis> 
tance  of  a  few  chains  on  either  side  for  comparison  with  the  original 
survey ;  the  smaller  scale  hill  topography  is  checked  by  examipation 
from  commanding  points,  and  also  by  traverses  run  across  the 
finished  work  on  the  table 

4.    Geocbaphical  Susveyiko 

The  introduction  by  mechanical  means  of  superior  graduation 
in  iBStruments  of  the  smaller  dass  has  enabled  surveyors  to  effect 
good  results  more  rapidly,  and  with  less  expenditure 
wnm  on  equipment  and  on  the  staff  necessary  for  uanaport 
in  tlM  field,  than  was  formerly  possible.  The  I2>in. 
theodolite  of  the  present  day,  with  micrometer  adjustments  to 
assist  in  the  reading  of  minute  subdivisions  of  angular  graduation, 
is  found  to  be  equal  to  the  old  24-in.  or  even  36-in.  instruments. 
New  Methods  for  the  measurement  of  bases  have  largely 
superseded  the  laborious  process  of  measurement  by  the  align- 
ment of "  compensation  *'  bars,  though  not  entirely  independent 
of  them.  The  J&derin  apparatus,  which  consists  of  a  wire  25 
metres  in  length  stretched  along  a  series  of  cradles  or  supports,  is 
the  simplest  means  of  measuring  a  base  yet  devised;  and  experi- 
ments with  it  at  the  Pulkova  observatory  show  it  to  be  capable 
<rf  producing  most  accurate  results.  But  there  is  a  measurable 
defect  in  the  apparatus,  owing  to  the  liability  of  the  wires  to 
change  in  length  under  variable  conditions  of  temperature.  '  It 
is  therefore  considered  necessary,  where  base  measurements  for 
geodetic  purposes  are  to  be  made  with  scientific  exactness,  that 
the  Jiiderin  wires  should  be  compared  before  and  after  use  with 
a  standard  measurement,  and  this  standard  is  best  attained  by 
the  use  of  the  Brunner,  or  Colby,  bars.  The  direct  process  of 
measurement  is  not  extended  to  such  lengths  as  formerly,  but  from 
the  ends  of  a  shorter  line,  the  length  of  which  has  been  exaaly 
determined,  t)ie  base  is  extended  by  a  pfocess  of  triangulation. 

There  are  vast  areas  in  which,  while  it  is  impossible  to  apply 
the  elaborate  processes  of  first-class  or  "  geodetic  '*  triangulation, 
fffnsrfsrr  ^^  **  nevertheless  desirable  that  we  should  rapidly 
TriaaguUi'  acquire  such  geographical  knowledge  as  win  enable 
''^*  us  to  lay  down  political  boundaries,  to  project  roads 

and  r^ways,  and  to  attain  such  exact  knowledge  of  special 
localities  as  will  further  military  ends.  Such  surveys  are  called 
by  various  names— military  surveys,  first  surveys,  geographical 
surveys,  &c.;  but,  inasmuch  as  they  are  all  undertaken  with  the 
same  end  in  view,  t.«.  the  acquisition  of  a  sound  topographical 
map  on  various  scales,  and  as  that  end  serves  civil  purposes  as 
much  as  military,  it  leems  appropriate  to  designate  them  geo- 
graphical surveys  only. 

The  governing  principles  of  geographical  surveys  are  rapidity 
and  economy.  Accuracy  is,  of  course,  a  recognized  necessity,  but 
l-ij^„jL^|^,  the  term  must  admit  of  a  certain  elasticity  in  gco- 
wbkii  graphical  work  which  is  inadmissible  in  geodetic 
forrrBdM-or  cadastral  functions.  It  is  obviously  foolish  to 
^phkai     expend  as  much  money  over  the  elaboration  of  topo- 

'^'''^  graphy  in  the  unpeopled  sand  wastes  which  border 
the  Nile  valley,  for  instance  (albeit  those  deserts  may  be  full  of 


topographical  dfttafl),  ts  in  the  valley  ittelf-^the  great  centre 
of  Egypdui  cultivation,  the  great  military  highway  of  northern 
Africa.  On  the  other  hand,  the  most  careful  accuracy  attainable 
in  the  art  of  topographical  delineation  is  requisite  in  SUufttxating 
the  nature  of  a  district  which  immediately  surrounds  what  may 
prove  hereafter  to  be  an  important  military  poaition.  And  this, 
again,  implies  a  dasa  of  tedmfcal  accuracy  which  is  quite  apart 
from  the  rigid  attention  to  detail  of  a  cadastral  survey,  and 
demands  a  mubh  higher  intelUgence  to  compass. 

The  technical  principles  of  procedure,  however,  are  the  same  in 
geographical  as  in  other  surveys.  A  geographical  survey  must 
equally  start  from  a  base  and  be  supported  hy 
triangulation,  pr  at  least  by  some  process  analogous  smiS^^ 
to  triangulation,  which  will  furnish  the  necessary 
skeleton  on  which  to  adjust  the  topography  so  as  to  ensure  a 
complete  and  homogeneous  map. 

This  base  may  be  found  in  a  variety  of  ways.  If  geodetic 
triangulation  exists  in  the  country,  that  triangulation  should  of 
course  inchide  a  wide  extent  of  secondary  determina-  j^ft„f 
tions,  the  fixing  of  peaks  and  points  in  the  landscape 
far  away  to  cither  flank,  which  will  either  give  the  data  for 
further  extension  of  geographical  triangulation,  or  which  may 
even  serve  the  purposes  of  the  map-maker  without  any  such 
extmsion  at  all.  In  this  manner  the  Indus  valley  aeries  of  the 
triangulation  of  India  has  furnished  the  basis  for  surveys  across 
Afghanistan  and  Baluchistan  to  the  Oxus  and  Persia. 

Should  no  such  preliminary  determinations  Of  the  value  of  one 
or  two  starting-points  be  available,  and  it  becomes  necessary  to 
measure  a  base  and  to  work  ab  initio,  the  jUderin  wire  apparatus 
may  be  adopted.  It  is  cheap  (cost  about  £50),  and  far  more 
accurate  than  the  process  <rf  measuring  either  by  any  known 
"  subtense  "  system  (in  which  the  distance  is  computed  from  the 
angle  subtended  by  a  bar  of  given  length)  or  by  measurement  with 
a  steel  chain.  This  latter  method  may,  however,  be  adopted  so 
long  as  the  base  can  be  levelled,  repeated  measurements  obtained, 
and  the  chain  compared  with  a  standard  steel  tape  before  and 
after  use. 

The  initial  data  on  which  to  start  a  comprehensive  scheme  of 
triangulation  for  a  geographical  survey  are:  (i)  latitude;  fwjuaf  Aate. 
(2)  longitude;  (3)  azimuth;  and  (4)  altitude,  and  """■** 
this  dau  ^ould.  if  possible,  be  obtained  pari  passu  with  the 
measurement  of  the  base. 

A  6-in.  transit  theodolite,  fitted  with  a  micrometer  eyepiece 
and  extra  vertical  wires,  is  the  instrument  par  txtelUrue  for  work 
of  this  nature:  and  it  possesses  the  advantages  of  portability  and 
comparative  cheapness. 

Tne  method  of  using  it  for  the  purposes  of  determining  values 
for  (t)  and  (3).  i.e.  for  ascertaining  the  latitude  of  one  end  of  the 
base  and  the  asimuth  of  the  other  end  from  it,  are  ,  ^u«^  .—• 
fully  explained  in  Major  Talbot  s  paper  on  3/»7ttery™S21 
Surveying  in  the  Fidd  Q.  Mackay  &  Co.,  Chatham.  ^«'"^« 
1889),  which  is  not  a  theoretical  treatise,  but  a  practical  illustration 
of  methods  employed  successfully  in  the  geographical  survey  of  a 
very  large  area  of  the  Indian  transfrontier  districts.  It  should  be 
noted  that  these  observations  are  not  merely  of  an  initial  character. 
They  should  be  constimtJy  repeated  as  the  sur\'cy  advances,  and 
under  certain  circymstjinccs  (referred  to  subsequently)  they  require 
daily  repetition. 

The  problems  connected  with  the  determination  of  (2)  longitude 
have  of  late  years  occupied  much  dT  the  attention  of  scientific 
surveyors.  No  system  of  absolute  determination  is  .  ,|.„,jy,.^ 
accurate  enough  for  combination  with  triangulation,  *'*^l"""*» 
as  affording  a  check  on  the  accuracy  df  the  latter,  and  the  spaces 
in  the  world  across  which  geographical  surveying  has  yet  to  be 
carried  are  rapidly  becoming  too  restricted  to  admit  of  any  liability 
to  error  so  great  as  is, invariably  involved  in  such  detcrminationi^ 
It  is  true  that  absolute  values  derived  from  the  observation  of  lunar 
distances,  or  occultations,  have  often  proved  to  be  of  the  highest 
value;  but  there  remains  a  degree  of  uncertainty  (possibly  due 
to  the  want  of  exact  knowledge  of  the  moon's  position  at  any  in- 
stant of  time),  even  when  observations  have  been  taken  with  all 
the  advantages  of  the  most  elaborate  arrangements  and  the  most 
scientific  manipulation,  which  renders  the  roughest  form  of  tri- 
angulation more  trustworthy  for  ascertaining  diRerential  longitude 
than  any  coniparison  between  the  absolute  determination  01  any 
two  points.  Consequently,  if  an  absolute  determination  is  neces- 
sary it  should  be  made  once,  with  all  possible  care,  and  the  value 
obtained  should  be  carried  through  the  whole  scheme  of  triangula- 
tion. It  rests  with  the  surveyor  to  decide  at  what  point  of  the 
general  sunrey  this  value  can  best  be  introduced,  provided  he 
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can  estimate  the  probable  longitudinal  v»lue  of  tint  initial  base 
vithin  a  few  minutes  of  the  trutii.  A  final  correction  in  longi- 
tude is  constant,  and  can  easily  be  applied.  With  reference  to 
such  absolute  determinations  of  fongitude.  Major  S.  Grant's  "  Dia> 
gram  for  determining  the  parallaxes  in  declination  and  right  ascen- 
sion of  a  heavenly  oody  and  its  application  to  the  pr«liction  of 
occultations  "  [Roy-  Ceog.  Soc.  J<mm.  for  June  1 896)  will  afford  the 
observer  valuable  assistance. 

But  the  recognized  method  of  obtaining  a  longitude  value  In 
recent  geographical  fields  is  by  means  of  the  telegraph — a  method 
'  so  simple  and  so  accurate  that  it  may  be  applied  with 
J*^*"**  advantage  even  to  the  checking  of  long  hnes  of  tri- 
BhuiMimm'  anijuiation.  No  eflfort  should  be  spared  to  introduce  a 
^***'  telegraphic  longitude  value  into  any  scheme  of  geo- 

graphical survey.  It  involves  a  clear  line  and  an  instructed  observer 
at  each  end.  but,  given  these  desiderata,  the  interchange  of  time 
signals  sufficient  (or  an  accurate  record  only  requires  a  night  or 
two  of  clear  weather.  But  inasmuch  as  rieorous  accuracy  m  the 
observations  for  time  is  necessary,  it  would  be  well  for  the  surveyor 
in  the  field  to  be  provided  with  a  sidereal  chronometer.  Under  all 
other  ciicunstances  demanding  time  obaervatioiM  (and  they  are 
an  essential  supplement  to  every  class  of  astronomical  detemina- 
tion)  an  ordinary  mean  time  watch  is  sufficient. 

With  reference  to  altitude  determinations,  there  has  lately  been 
observable  amongst  surveyors  a  growing  distrust  of  barometric 

^  .  results  and  a  reaction  in  favour  of  direct  levelling,  or  of 
^^^^  differential  results  derived  from  direct  observation  with 
the  theodolite  (or  clinometer)  rather  than  from  comparison  of  those 
determined  by  aneroid  or  hypsometer.  It  is  Indeed  impossible  to 
eliminate  the  uncertainties  due  to  the  variable  atmospbenc  pressure 
introduced  by  "  weather  "  changes  from  any  barometric  record.  A 
mercurial  barometer  advantageously  placed  and  carefully  observed 
at  fixed  diurnal  intervals  throughout  a  comparatively  lon^  period 
may  give  fairly  trustworthy  results  if  a  constant  comparison  can 
be  maintained  throughout  that  period  with  similar  records  at  sea- 
kvel,  or  at  any  fixM  altitude.  Yet  observations  extending  over 
several  months  have  been  found  to  yield  results  which  compare 
most  unfavourably  with  those  attained  during  the  process  of 
trianffulation  by  continued  lines  of  vertical  observations  from  point 
to  pomt.  even  when  the  uncertainties  of  the  correction  for  refraction 
are  taken  into  account.  Errors  introduced  into  vertical  observa- 
tions by  refraction  are  readily  ascertainable  and  comparatively 
unimportant  in  their  effect.  Those  due  to  variable  atmospheric 
conditions  on  barometric  records  are  still  indefinite,  and  are  likcfy 
to  remain  so.  The  result  has  been  that  the  latter  have  been  rele- 
gated to  purely  local  condition*  of  survey,  and  that  whenever 
practicable  the  former  are  combined  with  the  general  process  of 
triangulation. 

The  cottditioBB  under  which  geographical  survcyt  can  be 
carried  odt  are  of  infinite  variety,  but  those  conditions  are  rare 
which  abtolntdy  preclude  the  possibility  of  any  such 
22^^^]^  surveys  at  alL  Perfect  freedom  of  action,  and  the 
OeegrmpU'  recognition  of  such  work  as  a  public  benefit,  are  not 
often  attainable;  Far  more  frequently  the  oppor- 
tunity offers  itself  to  the  surve>'or  with  the  progress 
"^  of  a  political  mission  or  the  advance  of  an  army  in  the 

ficM.  It  cannot  be  too  strongly  insisted  on  that  geogrephieal 
surveys  are  functions  of  both  civil  and  military  operations.  Very 
much  of  such  work  is  also  possible  where  a  country  lies  open  to 
exploration,  not  actively  hostile,  but  yet  unsettled  and  adverse  to 
strangers.  Tlie  geographical  surveyor  has  (o  fit  himself  to  all 
such  conditions,  and  it  may  happen  that  a  continuous,  compre-. 
hensive  scheme  of  triangulation  as  a  map  basis  is  impossible. 
Under  such  circumstances  other  expedients  most  be  adopted  to 
ensure  that  accuracy  of  position  which  cannot  hp  attained  by 
the  topographer  unaided. 

During  a  long-continued  march  extending  through  a  tine  of 
country  generally  favourable  for  survey  purposes— a  condition 
whkh  frequently  occurs— when  forward  movement  is 
Jjjjj*/  a  necessity,  and  an  average  ci  10  to  15  m.  of  daily 
suv^ywf.  pfo^ress  is  maintained,  one  officer  and  an  assistant  can 
measure  a  daily  base,  obtain  the  necessary  astronomical  deter- 
minations, triangulate  from  both  ends  so  as  to  fix  the  azimuth  and 
distance  from  the  base  cd  points  passed  yesterday  and  those  to  be 
passed  to-morrow:  project  those  points  on  to  the  topographer's 
plane- table  to  be  readv  for  the  next  day's  work,  and  check  each 
day's  record  by  latitude;  whilst  a  second  assistant  runs  the  topo- 
graphy througn  the  route,  basing  his  work  on  points  so  fixed,  on 
the  scale  of  2  or  4  m.  to  the  inch,  according  to  the  amount  of  detail. 
Occasionally  a  hill  can  be  reached  in  the  course  of  the  day's  march, 
or  during  a  day's  halt,  which  will  materially  assist  to  consolidate 
and  strengthen  the  series. 

It  may.  however,  frequently  be  impossible  to  maintain  a  con- 
aiatent  series  of  triangulation  for  the  '*  control "  <to  use  an  American 


expression)  of  the  topography,  even  when  the  configuration  of 
the  land  surface  is  favourabfe.  In  such  circumstances  tm  method 
of  observing  azimuths  to  points  ntuated  approximately  _  . 
near  to  the  probable  route  in  advance,  and  of  deter-  ^T^'"*' 
mining  the  exact  podtion  of  those  points  in  latitude  ^?f.^ 
as  one  by  one  they  are  passed  by  the  moving  force,  •^"■"•^ 
has  been  found  to  yield  results  which  are  quite  sufficiently 
accurate  to  ensure  the  final  adjustment  of  the  entire  route  geography 
to  any  subsequent  system  of  triangulation  which  may  be  extended 
through  the  country  traversed,  without  serious  discrepancies  in 
compilation.  It  is,  however,  obvious  that  as  accuracy  depends 
greatly  on  the  exact  determination  of  absolute  latitude  values, 
this  method  is  best  adapted  to  a  route  running  approximately 
parallel  to  a  meridian,  and  is  at  complete  disadvantage  in  one 
running  east  and  west.  Where  the  conditions  are  favourable  to 
its  application,  it  has  been  adopted  with  most  satirfactory  results; 
as^  for  instance,  on  the  route  between  Seistan  and  Herat,  where  the 
initial  data  for  the  Rus9o*Afghan  boundary  delimitation  was  secured 
by  this  means,  and  more  recently  on  the  boundary  surveys  of 
western  Abyssinia. 

When  an  active  enemy  is  in  the  fidd,  and  topogrsphlcal  opera- 
tions are  conseauently  restricted,  it  b  usually  possible  to  obtain 
the  necessary ''control"  (i.e.  a  few  well-fixed  points  „_^ 
determined  by  triangulation)  for  topography  in  advance  ZJT^'^^ 
of  a  position  securefy  held.  With  a  very  little  assist-  wap^plu. 
ance  from  the  triangulator  an  experienced  topographer  wfll  be 
able  to  sketch  a  fidd  of  acrion  with  tar  more  certainty  and  rapidity 
than  can  be  attained  by  the  ordinary  so-called  '*  military  surveyor, 
and  he  may,  in  favourable  circumstances,  combine  his  work  with 
that  of  the  military  balloonist  in  such  a  way  as  to  represent  every 
feature  of  importance,  even  in  a  widely  extended  position  hdd  by 
the  enemy.  The  applkration  of  the  camera  and  of  telephotography 
to  the  evolution  of  a  map  of  the  enemy's  position  is  well  understood 
in  France  (vide  Colonel  Lausscdat's  treatise  on  '*  The  History  of 
Topography  "),  as  it  is  in  Russia,  and  we  must  in  future  expect 
that  all  advantages  of  an  expert  and  professional  map  of  the  whole 
theatre  of  a  campaign  will  lie  in  the  hands  oi  the  general  who  is 
best  supplied  with  professional  experts  to  compass  them.  (Geo- 
graphical surveying  and  military  surveying  are  convertible  terms, 
ami  it  is  important  to  note  that  both  equally  require  the  servfces 
of  a  highly  trained  staff  of  professional  topographers.  During  the 
war  between  Russia  and  Turkey.  (1877-78)  upwards  of  a  hundred 
professional  geographical  surveyora  were  pressed  into  military 
service,  besides  tne  regular  survey  staff  which  is  attached  to  every 
army  corps.  Triangulation  was  carried  across  the  Balkans  by 
eight  different  scries;  every  pass  and  every  notable  feature  of  the 
Balkans  and  Rhodope  Mountains  was  accurately  surveyed,  as  well 
as  the  plains  intervening  between  the  Balkans  and  Constantinople. 
Surveys  on  a  scale  whkh  averaged  about  X  m.  »  I  in.  were 
carried  up  to  the  very  gates  of  the  city. 

The  use  of  the  camera  as  an  accessory  to  the  plane  table  (t.r. 
the  art  of  photo-topography)  has  been  apcJied  almost  excluavely 
to  geo^phical  or  exploratory  surveys.  The  camera  ^..  . 
is  specially  prepared,  resting  on  a  graduated  horizonul  *'*.  "■^' 
plate  whx:n  Is  read  with  verniers,  and  with  a  small  ^'^^' 
telescope  and  vcrtkal  arc  attached.  Cross  wires  are  fixed  hi  the 
focal  plane  of  the  camera,  which  is  also  fitted  with  a  magnetk 
needle  and  a  scale  so  placed  that  the  magnetk:  declination,  the 
scale,  and  the  intersection  of  the  cross  wires  are  all  photooaphed 
on  the  plate  containing  the  view.  A  panoramk  group  of  views 
(slightly  overlapping  each  other)  is  taken  -  at  each  station,  and 
the  angular  distance  between  each  is  measured  on  the  horilontal 
circle.  The  process  of  constructing  the  horizontal  projection 
from  these  perspective  views  involves  plotting  the  skeleton  tri- 
angulation, as  obtained  from  the  primary  triangulation,  with  the 
theodolite  (which  precedes  the  photo-topographkal  survey),  or 
from  the  horizontal  plate  of  the  camera.  ,  With  several  stations  so 
plotted,  the  view  from  each  of  them  of  a  certain  portion  of  the 
country  majr  be  projected  on  the  plane  of  the  map,  and  aatiut 
rpoints  seen  in  perspective  may  be  fixed  by  intersection. 

The  field  work  of  a  photo-topographk  party  consists  primarily 
in  execution  of  a  triangulation  by  the  usual  methods  whkh  would 
be  adapted  to  any  ordinary  topographical  survey.  To  this  is 
added  a  secondary  triangulation,  whkh  is  executed  pari  passu 
with  the  photography  for  the  purpose  of  fixing  the  position  <d  the 
camera  stations.  From  such  statnns  alone  the  topographkal 
details  are  finally  secured  with  the  aid  of  the  photographs.  Great 
care  is  necessary  in  the  selection  of  stations  that  will  be  suitable 
both  for  the  extension  of  triaiwulation  and  the  purposes  of  closely 
overiooking  topographkal  detaua  In-order  to  obtain  means  for 
correctly  orienting  tne  photographk  views  when  plotting  the  map 
from  them,  it  is  usual,  whilst  making  the  exposures,  to  observe 
two  or  three  points  in  each  view  with  the  alt-arimuth  attached  to  the 
camera,  in  order  to  ascertain  the  horizontal  and  vertkal  angles 
between  them.  It  is  also  advisable  to  keep  an  outline  sketch 
of  the  landscape  for  the  purpose  of  recording  namte  of  roads, 
buildings,  &c. 

The  process  of  projecting  the  map  from  the  photographs  Iftvolvcs 
the  use  of  two  drawitur-boards,  on  one  of  whkh  the  graphical 
determinatkm  of  the  pmnts  Is  made,  and  on  the  other  the  details 
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of  the  Unal  topography  are  <i.|wiw  Th«  pri^od^^  trisonometncal 
points  are  plotted  on  both  these  boards  by  their  co-ordinates, 
and  the  Camera  stations  either  by  th>nr  co-ordinate  values  or  by 
intersection.  Intermediate  points.  sel»:ted  as  appearing  on  two 
or  more  negatives,  are  then  projected  by  interseaion.  The  hori- 
zontal project'ion  of  a  panorama  consisting  of  any  ^iven  number  of 
plates  IS  a  regular  geometrical  figure  of  as  many  sides  as  there  are 
plates,  enclosing  an  inscribed  cirde  who^e  radius  is  the  focal  length 
of  the  camera.  Having  correctly  plotted  the  position  of  one  plate, 
or  view. with  reference  to  the  projected  camera  station  by  means 
of  the  angle  observed  to  some  known  point  within  it,  it  is  possible 
to  plot  the  position  of  tl«e  rest  of  the  seites.  with  reference  to  the 
camera  station  and  the  orienting  triangulai  ion  point,  by  the  angular 
differences  which  are  dependent  on  the  number  of  photographs 
forming  the  sides  of  the  geometrical  figuie.  Having  secured  the 
correct  orientation  of  the  liorizontal  plan,  direction  lines  are  drawn 
from  the  plotted  camera  station  to  points  photographed,  and  the 
position  of  topographical  features  is  taxed  by  intersection  from  two 
or  more  camera  stations. 

The  plane-table  is  the  instrument,  Jxir  ex»,tUetue,  on  which  the 
geographical  surveyor  must  depend  for  the  final  mapping  of  the 
physical  features  of  the  country  under  survey.  The 
methods  of  adapting  ^the  plane-table  to.  geographical 
requirements  diner  with  those  varying  climatic  con- 
ditions which  alTcct  its  construction.  In  the  comparatively  dry 
climate  of  Asiatic  Russia  or  of  the  United  S,tates,  where  errors 
arising  from  the  unequal  expansion  of  the  plane<table  board  are 
insignificant,  the  plane-table  is  largely  made  use  of  as  a  triangulate 
ing  instrument,  and  b  fitted  with  slow-motbn  screws  and  with 
other  appliances  for  increasing  the  certainty  und  the  accuracy 
oi  observations.  Such  an  adaptation  of  the  plane-table  is  found 
to  be  impossible  in  India,  where  the  great  alternations  of  tempera- 
ture.  no  less  than  of  atmospheric  humidity,  tend  to  vitiate  the  ac- 
curacy of  the  projections  on  the  surface  of  the  boanl  by  the  unequal 
effects  of  expansion  in  the  material  of  which  it  is  tvmposed.  The 
Indian  plane-table  is  of  the  simplest  possible  construction,  and  it 
IS  never  used  in  connexion  witn  the  stadia  for  ascertaining  the 
distances  of  points  and  features  of  the  jpround  (as  is  the  case  in 
America);  and  in  place  of  the  complicated  American  alidade, 
with  its  telescope  and  vertical  arc,  a  ample  sight  rub  is  used,  and 
a  chirometer  for  the  measurement  of  vertical  angles.  The  Indian 
plane-table  approximates  closely  in  general  construction  to  the 
'*  Gannett  *'  pattern  of  America,  which  is  specially  constructed 
for  exploratory  surveys. 

The  scale  on  which  geographical  surveys  are  conducted  b  neces- 
sarily  small.  It  may  be  reckoned  at  from  i :  500000  to  1 ;  125000, 
or  from  i  in.B8  m.  to  i  in.*3  m.  The  i  in.«i  m. 
Scan,  scale  is  the  normal  scale  for  rigorous  topography,  and 
although  it  b  impossible  to  fix  a  defi|}ite  line  beyond  wnich  geo- 
graphical scales  merge  into  topographical  (for  instance,  the  I -in. 
scale  is  classed  as  geographical  in  America  whenever  the  con- 
tinuous line  contour  system  of  ground  representation  gives  place 
to  hachuring),  it  is  convenient  to  assume  generally  that  gecgrapoical 
acalea  of  mapping  arc  smaller  than  the  l-in.  scale. 

()n  the  smaller  scales  of  1 :  500000  or  i :  350000  an  experienced 
geographical  surve>ror,  in  favourable  country,  will  complete  an  area 
_^  ^^  of  mapping  from  day  to  day  which  will  practically  cover 
<Mrr-wni*  nearly  all  that, falls  within  his  range  of  vision;  and  he 
will,  in  the  course  of  five  or  six  months  of  continuous  travelling 
(especially  if  provided  with  the  necessary  "control")  ccver  an 
area  of  geograpnical  mapping  illustrating  all  important  topographical 
features  rcprcscntable  on  the  small  scale  of  his  survey,  which  may 
be  reckoned  at  tens  of  thousands  of  square  miles.  But  inasmuch 
as  everything  depends  upon  his  range  of  vision,  and  the  constant 
occurrence  ol  suitable  features  from  which  to  extend  it.  there  is 
obviously  no  guiding  rule  by  which  to  reckon  his  probable  out  •turn. 

The  same  uncertainty  which  exists  about  "  out-turn  "  manifestly 
exists  about  "  cost."  The  normal  cost  of  the  i-in.  rigorous  topo- 
f.^  graphical  survey  in  India,  when  carried  over  districts 

which  present  an  average  of  hills,  plains  and  forests, 
may  be  estimated  as  between  %$  to  40  shillings  a  square  mile.  This 
compares  ^  favourably  with  the  rates  whicn  obtain  in  America 
over  districts  which  probably  present  far  more  facilities  for  survey- 
ing than  India  does,,  but  where  cheap  native  bbour  is  unknciwn. 
The  geographical  surveyor  is  simply  a  topographer  employed 
on  a  smaller  scale  survey.  Hb  equipment  and  staff  are  somewnat 
less  but,  on  the  other  hand,  his  travelling  exoenses  are  greater. 
It  is  found  that,  on  the  whole,  a  fair  average  for  the  cost  of  geo- 
graphical work  may  be  struck  by  applying  the  square  of  the  unit 
of  scale  as  a  factor  to  l-in.  survey  rates;  thus  a  quarter-inch  scale 
survey  {i.e.  4  m.  to  the  in.),  should  be  one-sixteenth  of  the  cost  per 
mile  of  the  i-in.  survey  over  simibr  ground.  A  geographical  recon- 
naissance on  the  scale  of  i  :  500000  (8  m.  ■•  i  in.)  should  be  one-sixty- 
fourth  of  the  square-mile  cost  of  the  l-in.  survey.  &c  This  is, 
indeed,  a  close  approximation  to  the  results  obtained  on  the  Indian 
transfrontier,  and  would  probably  be  found  to  hold  good  for  Britbh 
colonial  possesnons. 

In  processes  of  map  reproduction  an  inventbn  for  the  reproductio]i 
of  drawings  by  a  method  of  direct  printing  on  zinc  without  the 
intervention  of  a  negative  has  proved  <d  great  value.    By  tlus 


m>:thod  a  oon^derable  quantity  of  work  has  been  turned  out  in 
much  less  time  and  at  a  much  lower  cost  than  would  be  jn^mgg^ai^ 
involved  by  any  process  ol  photo-zincography  of ^iJttoal^ 
lithography.  A  large  number  of  cadastral  maps 
have  been  reproduced  at  about  one-ninth  of  thft  ordinary 
cadastral  rate. 

For  the  rapid  reproduction  of  geographical  maps  in  the  field  in 
order  to  meet  the  requirements  of  a  general  conducting  a  campaign, 
or  of  a  political  officer  on  a  boundary  mission,  no  better  method 
has  been  evolved  than  the  ferrotype  process,^  by  which  blue  prints 
can  be  secured  in  a  few  hours  from  a  drawing  of  the  original  on 
tracing-doth.  The  sensitized  paper  and  printing-frame  are  far 
more  portable  than  any  photo-lithographic  apparatus.  Sketches 
illustrative  of  a  field  of  action  may  be  placed  in  the  hands  of  the 
general  commanding  on  the  day  following  the  action,  if  the  weather 
conditions  are  favourable  for  their  development.  The  necesuty 
for  darkness  whilst  dealing  with  the  sensitized  material  is  a  draw- 
back, but  it  may  usually  be  arranged  with  blankets  and  waterproof 
sheets  when  a  tent  is  not  available. 

5..  Traversing  and  FiscAt,  or  REVENtTC,  Surveys 
-  Traversing  is  a  combination  of  linear  and  angular  measures  in 
equal  proportions;  the  surveyor  proceeds  from  point  to  point, 
measuring  the  lines  between  them  and  at  each  point  the  angle 
between  the  back  and  forward  lines;  he  runs  his  lines  as  much  as 
pos»bIe  over  level  and  open  ground,  avoiding  obstacles  by  work- 
ing round  them.  The  system  b  well  suited  for  laying  down  roads, 
botmdary  lines,  and  circuitous  features  of  the  ground,  and  is 
very  generally  resorted  to  for  filling  in  the  interior  details  of 
surveys  based  on  triangulation.  It  has  been  largely  employed 
in  certain  districts  of  British  India,  which  had  to  be  surveyed  in  a 
manner  to  satisfy  fiscal  as  well  as  topographical  requirements; 
for,  the  village  being  the  administrative  unit  of  the  district,  the 
boundary  of  every  village  had  to  be  laid  down,  and  this  necessi- 
tated the  survey  of  an  enormous  number  of  circuits.  Moreover, 
the  traverse  system  was  better  adapted  for  the  country  than  a 
network  of  triangulation,  as  the  ground  was  generally  very  flat 
and  covered  with  trees,  villages,  and  other  obstacles  to  distant 
vision,  and  was  also  devoid  of  hilb  and  other  commanding  points 
of  view.  The  principal  triangulation  had  been  carried  across  it, 
but  by  chains  executed  with  great  difficulty  and  expense,  and 
therefore  at  wide  intervals  apart,  with  the  intention  that  the 
intermediate  spaces  should  be  provided  with  points  as  a  basis 
for  the  general  topography  in  some  other  \ny.  A  system  of 
traverses  was  obviously  the  best  that  could  be  adopted  under  the 
circumstances,  as  it  not  only  gave  all  the  village  boundaries,  but 
was  practically  easier  to  execute  than  a  network  .of  minor 
triangulation. 

In  the  Indian  survey  the  traverses  are  executed  in  minor 
circuits  following  the  periphery  of  each  village  and  in  major 
circuits  comprising  groups  of  several  villages;  the  former  are 
done  with  4'  to  6'  theodolites  and  a  single  chain,  the  bitter  with 
7'  to  xo'  theodolites  and  a  pair  of  chains,  which  are  compared 
frequently  with  a  standard.  The  nuun  circuits  are  connected 
with  every  station  of  the  principal  triangulation  within  reach. 
The  meridian  of  the  origin  is  determined  by  astronomical  obser- 
vations; the  angle  at  the  origin  between  the  meridian  and  the 
next  station  is  measured,  and  then  at  each  of  the  successive 
stations  the  angle  between  the  immediately  preceding  and  follow- 
ing stations;  summing  these  together,  Ihe  "  inclinations  "  of  the 
lines  between  the  stations  to  the  meridian  of  the  origin  are  succes- 
sively determined.  The  distances  between  the  stations,  multi- 
plied by  the  cosines  and  sines  of  the  inclinations,  give  the  distance 
of  each  station  from  the  one  preceding  it,  resolved  in  the  direc- 
tions parallel  and  perpendicular  respectively  to  the  meridian  of 
the  origin;  and  the  algebraical  sums  of  these  quantities  give  the 
corresponding  rectangular  co-ordinates  of  the  successive  stations 
relatively  to  the  origin  and  its  meridian.  The  area  included  in 
any  circuit  is  expressed  by  the  formula 

area* half  algebraical  sura  of  products  (xi+Xk)  0%— yi)  (18), 
Xi,  yi  being  the  co-ordinates  of  the  first,  and  «s,  yi  those  of  the 
second  station^  of  every  line  of  the  traverse  in  succession  round 
the  circuit. 

Of  geometrical  tests  there  are  two.  both  applicable  at  the  close 
of  a  arcuit:  the  first  is  angular,  viz.  the  sum  of  all  the  interior 
aaales  of  the  described  polygon  should  be  equal  to  twice  as  many 
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01  Itic  oniin  19  given  t>y  (lie  traverse,  tne  two  gnouR]  oins  by  Itie 
coavfrmncy  c(  tlie  meridian*  o1  the  ititioa  and  tfie  ori^.  In 
pnnia  ibe  anili*  of  the  tnitm  *n  luuilly  idliMed  ta  lUlary 
ibCLT  ipedaL  ccoatttriol  sod  HtroaofBical  ihib  tn  tbe  frit  uvtuce, 
and  then  the  coHjrdiiutes  of  the  itatioiu  an  calculated  and  adiuatol 
hy  fiHTCclions  appTied  td  the  longnt.  (hat  the  aoKlea  may  be  icajt 
disuirbed.  ainoiurtfiercorrectioikSBR  given  Ibem. 

rmmmmt         ouiUi  of  the  Hamd  utTOUDtlal  ttaulm  [mm  the  hnt 


The  eo-oftCnatffl  of  the  fvindpei  at 
inrvey  are  utlially  ihe  ■pheticsl  CO  -■■ 

•"^*         ft'CT  often' iwoBja^thml 

^n^mtm      ptriaon  and  checit  at  atatio—  , 

J™"""'     botb  deacriiKioiij,  to  convert  eilhef 
•■^  ordiiulM  into  luitudu  and  lonRiiudM,  or  vice  veraa, 

in  order  thai  the  eiton  o[  traverse)  inay  be  disa^rstd  by  proportion 
oi-er  the  co-ordinale>  of  the  Itavene  notion!,  if  desired,  or  adjusted 
in  the  final  niapping.  The  latter  is  generally  all  that  is  neceaaary, 
more  particuLany  when  the  travene*  are  referred  to  successive 

Similar  conver«ons  ate  aT»  frequently  necessary  in  map  projeclioiu. 

Let  A  and  B  be  any  two  points,  Aa  the  mendiaa  of  A,  Bb  tbe 

parallel  of  Latitude  of  Bi  then  Ab.  Bi  wilt  be  their  differences  in 

I*™.*™*. '"'""'''■'""'  ''"'S'""''^'  '"""  ^  ''""  ^^ 

■^  "^^^     MiTb?the''lMa'nBnlBripheriLl. 

^   anUaaBa.      .,„  ^f  B  refati"-'--  •"  '      "  - 

fi-l,  ani 


id  the  T 


Put  BP-i, 

-      ■  ;  difler- 

X,   be 


ind  r,  Ihe  I 


Save,  taUng  ^  as  Ibe  ojiein,  the  lailiude  o!  which  is  Lnown. 
ll,-X,  +  2coscc  i";  l",^""*^  <"«  '"; 
b-X.-2ca«c  l"-,;<.-iiec(V,+  l,)coseci" 
And,  when  the  latitude  and  Longitude  aiT  given,  tre  have ' 


converging  rays  may  be  projected  graphicaKy,  and  from 

probable  poaition  of  the  object  may  tie  obtained  almost 
— lely  as  by  calciilations  by  the  method  of  kasl 


atatnna  wtioK  [cctanEular  co-ordinalee,  Xi,  Xj,  .  .  .  pcrpcndiculaT, 

let  oi,  oi,  .  .  ■  be  the  bearinffi — here  the  direction-inctinationi 
arith  Ibe  metidian  of  Ibe  aTigin'--of  any  point  P.  as  ob«erved  at 
the  vveral  Kntionj;  and  let  p  be  an  apprtHdmale  position  of  P. 

■  disuis  nup  or  by  rough  calculation.  Obstruct  a  diagram  oi 
tbe  layi  converging  around  f.  by  taking  a  point  In  represent  p 
and  diawint:  two  bnca  Ihroujh  it  at  right  angles  to  each  oihetio 

which  pve  the  value  of  i'  o!  arc  in  feet  on  the  meridian,  and  on 
each  parallel  of  latitude,  at  intervals  of  V  apart  -,  also  a  correspond! ne 
labie  of  are-veraines  (Pb)  oi  spheroidal  area  of  pantlet  (Bb)  i'  In 


t  probable  position  of  P^  The  co^iirdinBtei 
lily  obtai]ied  from  those  of  ^^ihe  dLtiancct 
pemendicular.  In  the  annexed  ^^am 
to  have  been  observed  from  five  stations, 

the  mean  nosition  of  which  gives  the  It 
nimed   posi'tirin  ^ing  p.^   Tfc  adjranlai 

^ilaX"^  beari 

enily  [ejected  becauK  o<  IbE  labour  of  cotnpuling 


<T.  H.  H.*) 

6.  N*tmeiu.  SmtvEvijJo 
The  jreat  mojorily  of  nautical  aurveys  ue  csnied  out  by 
H.M.  aurveying  voiscli  under  the  oiden  of  the  hydro^raphei 
nf  the  admiralty.  Flans  oS  barbours  and  anchorages  are  also 
received  ftam  H.M.  ships  in  commi^dioa  on  foreign  stations, 
but  surveya  of  an  extended  nature  can  hardly  be  aeeuled 
Except  by  a  ilup  qKcially  fitted  and  carrying  ). 


of  $1 


It  tbe 


disposal  ot  nautical  lurvcyon  which  Urgely  modified  th 
ditioni  under  which  they  had  to  arotk  In  the  eBilier  days  cj  sailing 
vessels,  and  it  hai  enabled  the  ship  to  be  used  in  various  wayi 
previously  impracticable.  Tlie  heavy  draught  of  ships  in  the 
present  day,  the  growing  Increase  of  ocean  and  coasting  traffic 
all  over  the  vrcrld,  coui^ed  with  the  desire  to  aavc  distance  by 
rounding  points  of  land  and  other  dangers  u  closely  ai  possible, 
demand  aurveys  on  larger  scales  and  in  greater  detail  than 
nai  fonnerly  necfssjry;  and  to  meet  these  modem  requirements 
resurveys  of  many  parts  ol  the  woild  are  continually  being 
called  for.  Nautical  surveys  vary  much  b  character  kccatding 
to  the  nalun  of  the  work,  its  importance  to  navigation,  and  the 
lime  available.  The  elaborate  methods  and  ri^d  accuracy  of 
a  triangulatioo  (or  gesdelic  purposes  on  shore  ate  unnecessary, 
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and  lie  not  attempted;  astronomical  ol)eervationt  at  intervals 
In  an  extended  survey  prevent  any  serious  accumulation  of  errors 
consequent  upon  a  triangulation  which  is  usually  carried  out 
with  instruments,  of  which  an  8>in.  theodolite  is  the  largest 
tize  used,  wiaht  s-in.  theodolites  generally  suffice,  and  the 
sextant  is  largely  employed  for  the  minor  triangulation.  The 
scales  upon  which  nautical  surveys  are  plotted  range  from  |  in. 
to  a  or  3  in.  to  the  sea-mile  in  coast  survesrs  for  the  ordinary 
purposes  of  navigation,  according  to  the  requirements;  for 
detailed  surveys  of  harbours  or  anchoraget  a  scale  of  from  6  to 
12  in.  is  usually  adopted,  but  in  special  cases  scales  as  laige  as 
6o  m.  to  the  mile  are  used. 

The  followinff  are  the  principal  iiistrumenta  required  for  use  in 
the  field:  ThfodiaUU,  $  in.,  fitted  with  Urige  telescope  of  high  power, 
with  coloured  diades  to  the  eye-piece  for  obacrving 
tlie  Mia  for  true  bearings.  Sextant^  8  in.  observing,  stand 
and  artificial  horizon.  Ckronomders,  eight  box,  and 
two  or  three  pocket,  aie  usually  supplied  to  surveving  vessels. 
Sounding  sexUmts.  differing  from  ordinary  sextants  in  being  lighter 
and  hamfler.  Tne  arc  is  cut  only  to  minutes,  reading  to  Targe 
angles  of  as  much  as  140**,  and  fitted  with  a  tube  of  bell  uiape  so  as 
to  include  a  lafge  field  in  the  t^escope,  which  is  of  high  oower. 
Measuring  chain  loo  ft.  in  length.  Ten-fooi  p<dt  iot  coast-lining, 
is  a  light  pole  carrying  two  oblong  frames,  18  in.  by  34  in.,  covered 
with  canvas  painted  white,  with  a  broad  vertical  buck  stripe  in' the 
centre  and  fixed  on  the  pole  10  ft.  apart.  Nation-pointer,  an  instni- 
roent  in  constant  requisition  either  for  sonnding,  coast-lining,  or 
to|>ographical  plotting,  which  enables  an  observer's  position  to  be 
fixea  by  taking  two  angles  between  three  objects  suitably  situated. 
The  movable  Iqn  being  set  to  the  observed  angles,  and  placed  on  the 
plotting  sheet,  the  chamfered  edges  of  the  three  legs  are  brought  to 
pass  through  the  points  observed.  'The  centre  at  the  instrument 
then  indicates  the  observer's  position.  HdiosUUs,  for  reflecting  the 
rays  of  the  sun  from  distant  stations  to  indicate  their  position,  are 
invaluable.  The  most  convenient  form  is  Gallon's  sun  signal ;  but  an 
ordinary  swing  mirror,  mounted  to  turn  horisontally,  will  answer 
the  purpose,  tne  flash  being  directed  from  a  hole  in  the  centre  of 
the  mirror.  Pocket  aneroid  barometer,  required  for  topographical 
purposes.  Prismatic  compass,  patent  logs  (taffrail  ana  harpoon), 
Lucas  wire  sounding  machine  (large  and  small  sise),  and  James  s 
submarine  sentry  are  also  required.  For  chart-room  use  are  pro- 
vided a  graduated  brass  scale,  steel  straight-edges  and  beam  com- 
passes of  different  lengths,  rectangular  vuloinite  or  ivory  protractors 
of  6-in.  and  la-in.  length,  and  semicircular  brass  protractors  of  lo-in. 
radius,  a  box  of  good  matfiematical  drawing  instruments,  lead 
wewhts,  drawing  boards  and  mounted  paper. 

Every  survey  must  have  fixed  objects  which  are  first  plotted  on 
the  sheet,  ana  technically  known  as  "points."  A  keen  eye  is 
Mmrtm  «atf  required  for  natural  marks  of  all  kinds,  but  these  must 
mIlZlJ!r^  often   be  supplemented   by   whitewash  marks,  cairns, 

"  ""  tripods  or  bushes  covered  with  white  canvas  or  calico, 
and  flaws,  white  or  black  according  to  background.  On  low  coasts, 
flagstaffs  upwards  of  80  ft  high  must  sometimes  be  erected  in  order 
to  get  the  necesKuy  range  of  vision,  and  thereby  avoid  the  evil  of 
small  triangles,  in  working  through  which  errors  accumulate  so 
rapidly.  A  barling  spar  35  ft.  in  lengthy  securely  stayed  and 
carrying  as  a  topmast  (with  proper  guys)  a  somewhat  lighter  spar, 
lengthened  by  a  long  bamboo,  will  give  the  required  height     A 


fixed  beacon  can  be  erected  in  shallow  water,  a  to  A  fathoms  in 
depth,  by  constructing  a  tripod  of  spars  about  45  it.  long.  The 
heads  of  two  of  them  are  lashed  together,  and  the  heels  kept  open 


at  a  fixed  distance  by  a  plank  about  37  ft.  long,  nailed  on  at  about 
^  ft  above  the  heels  of  the  spars.  These  are  taken  out  by  three 
Boats,  and  the  third  tripod  leg  lashed  in  position  on  the  boats,  the 
heel  in  the  opponte  direction  to  the  other  two.  The  first  two  legs, 
weighted,  are  let  go  together;  using  the  third  leg  as  a  prop,  the  tripod 
is  hauled  into  positmn  and  secured  by  guys  to  anchors,  and  by  addi- 
tional weights  slipped  down  the  legs.  A  vertical  pole  with  bamboo 
can  now  be  added,  its  weighted  heel  being  on  the  ground  and  lashed 
to  the  fork.  On  this  a  flag  14  ft  souare  may  be  hoisted.  Floating 
beacons  can  be  made  by  filling^  up  nuirfi  the  neads  of  two  37-gallon 
casks,  coniwcted  by  nailing  a  piece  of  thkk  plank  at  top  and  bottom. 
A  bariing  spar  passing  through  holes  cut  In  the  planks  between  the 
casks,  projecting  at  least  ao  ft.  below  and  aoout  10  ft  above  them,  is 
toggled  securely  by  iron  pins  abo'"e  the  uoper  and  below  the  lower 
plank.  To  the  upper  part  of  the  spar  is' lashed  a  bamboo.  30  to 
39  ft;  long,  canying  a  black  flag  i  a  to  16  ft  square,  wfakh  will  be 
visible  from  the  ship  10  m.  in  clear  weather.  The  ends  of  a  span  of 
l-m.  Cham  are  secured  round  the  spar  above  and  below  the  casks 
with  a  long  link  travelling  upon  It,  to  whkrh  the  cable  is  attached  by 
a  slip,  the  end  being  carried  up  and  lightly  stopped  to  the  bamboo 
bdow  the  Bna,  A  wire  strop,  kept  open  by  its  own  stiffness,  is  fitted 
to  the  casks  lor  convenience  in  sfipping  and  pkking  up.  The  beacon 
IS  moored  with  chain  and  rope  half  as  long  again  as  the  depth  of 
water.  Beacons  have  been  moored  by  sounding  line  in  as  great 
CMptb  as  3000  fathoms  with  a  weight  of  100  b. 


'PtxloM,' 


There  is  nothing  in  a  nautical  survey  which  requires  more 
attention  than  the  "  fix  '*;  a  knowledge  of  the  principles  involved 
is  essential  in  order  to  select  properly  situated 
objects.  The  method  of  fixing  by  two  angles 
between  three  fixed  points  is  generally  known  as  the  "  two-circle 
method/'  but  there  are  really  three  circles  involved.  The 
"  station-pointer "  is  the  instrument  used  for  plotting  fixes. 
Its  contruction  depends  upon  the  fact  that  angles  subtended 
by  the  chord  of  a  segment  of  a  drde  measured  from  any  point 
in  its  drcumference  are  equal.  The  lines  joining  three  fixed 
points  fonn  the  chords  of  segmenta  of  three  circles,  each  of  which 
passes  through  the  observer's  position  and  two  of  the  fixed 
points.  The  more  rectangular  the  angle  at  which  the  drdes 
intersect  eadi  other,  and  the  more  sensitive  they  are,  the  better 
will  be  the  fix;  one  condition  is  useless  without  the  other.  A 
drde  is  "  sensitive  "  when  the  angle  between  the  two  objects 
responds  readily  to  any  small  movement  of  theobserver  towards  or 
away  from  the  centre  of  the  drde  passing  through  the  observer's 
position  and  the  objects.  This 
is  most  markedly  the  case 
when  one  object  is  very  dose 
to  the  observer  and  the  other 
very  distant,  but  not  so  when 
both  objects  are  distant. 
Speaking  generally,  the  sensi- 
bility of  angles  depends  upon 
the  relative  distance  'Of  the 
two  objects  from  the  observer, 
as  well  as  the  absolute  distance 
of  the  nearer  of  the  two.  In 
the  accompanying  diagram  A, 
B,  C  are  the  objects,  and  X 
the  observer.  Fig.  7  shows 
the  drde  passing  through  C,  B  and  X,  cutting  the  drde  ABX  at 
a  good  angle,  and  therefore  fixing  X  independently  of  the  circle 
CAX,  which  is  less  sensitive  than  eitherof  the  other  two.  In  fig.  8 
the  two  first  circles  are  very  sensitive,  but  being  nearly  tangential 
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Fig.  7. 


Fig.  8. 
they  give  no  cut  with  each  other.  The  third  cirde  cuts  both 
at  right  angles;  it  is,  however,  far  less  sensitive,  and  for  that 
reason  if  the  right  and  left  hand  objects  are  both  distant  the 
fix  must  be  bad.  In  such  a  case  as  thiS)  because  the  angles 
CXB,  BXA  are  both  so  sensitive,  and  the  accuracy  of  the  fix 
depends  on  the  precision  with  which  the  angle  CXA  is  measured, 
that  angle  should  be  observed  direct,  together  with  one  of  the 
other  angles  composing  it.  Fig.  9  represents  a  case  where  the 
points  are  badly  disposed,  approaching  the  condition  known 
as  "  on  t]ie  cirde,"  passing  through 
the  three  points.  All  three  drcks 
cut  one  another  at  such  a  fine  angle 
as  to  give  a  veiy  poor  fix.  The  centre 
of  the  station-pointer  could  be  moved 
considerably  without  materially 
affecting  the  coinddence  of  the  legs 
with  the  three  points.  To  avoid  a 
bad  fix  tb«  following  rules  are 
safe: — 

I.  Never  observe  objects  of  which 
the  central  is  the  furthest  unless  it 
is  tery  distant  relatively  to  the  other 
two,  in  which  case  the  fix  is  admis- 
sible, but  must  be  used  with  caution. . 

9.  Choose  objecU  disposed  as  follows: '(o)  One  outside  object 
distant  and  the  other  two  near,  the  angle  between  the  two  near 
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objects  bdng  not  Ie»  tliaa  50*  or  more  than  140*.  '  TIm  amount 
of  the  angk  between  tbe  middle  and  distant  object  is  immaterial. 
(h)  Tbe  three  objects  nearly  in  a  straight  line,  the  angle  between 
any  two  being  not  less  than  30^  ic)  The  observer's  position 
being  inside  tbe  triangle  formed  by  the  objects. 

A  fix  on  the  line  of  two  points  in  transit,  with  an  angle  to  a 
third  point,  becomes  more  sensitive  as.  the  distance  between 
the  transit  points  increases  rehtively  to  the  distanoe  between 
the  front  transit  point  and  the  observer;  the  more  nearly  the 
angle  to  the  third  point  approaches  a  right  ang^e,  and  the  nearer 
it  is  situated  to  the  obaeiver,  the  better  the  fijc.  If  the  third 
pomt  is  at  a  long  dirtance,  small  enocs  either  of  observatioo 
or  plotting  affect  the  result  largely.  A  good  practical  test  for 
a  fix  is  afforded  by  noticing  whether  a  very  digbt  movemoit  of 
the  centre  of  the  statloa-pointer  will  throw  one  or  more  of  the 
points  away  from  the  leg.  If  it  can  be  moved  without  apptect- 
sbly  disturbing  the  coinddenoe  of  the  leg  and  all  three  points, 
the  fix  Is  ImuI. 

Tracing-paper  answers  exactly  the  same  purpose  as  the  statinift- 
pointer.  The  angles  are  laid  off  from  a  centre  representing 
the  position,  and  the  lines  bron^^t  to  pass  throu|^  the  pdnts 
as  before.  Tliis  entails  more  time,  and  the  angles  are  not  so 
accurately  measured  with  a  small  protractor.  Nevertheless 
this  has  often  to  be  used,  as  when  points  are  dose  together  on 
a  small  scale  the  central  part  of  the  station-p<rinter  will  often 
hide  them  and  prevent  the  use  of  the  instrument.  The  use  of 
tradng-paper  permits  any  number  of  angles  to  diflcrent  points 
to  be  Uid  down  on  it,  which  under  certain  conditions  of  fixing 
is  sometimes  a  great  advantage. 

Akhou^  marine  surveys  are  in  reality  founded  upon  triangula- 

tlon  and  measured  bases  of  soifae  description,  yet  when  plotted 

irregularly  the  system  of  triangles  is  not   always 

apparent.    The  triaagulation  ranges  from  the  rough 

bians^e  of  a  running  survey  to  the  carefully  formed  triangles 

of  detailed  surveys.    The  measured  base  for  an  extended  survey 

b  provisional  only,  the  scale  resting  ultimately  mainly  upon  the 

astnmomieal  positions  observed  at  its  extremes.    In. the  case 

of  a  plan  the  base  is  absolute.    The  main  triangulation,  of  which 

the  first  triangle  contains  the  measured  base  as  its  known  side, 

establishes  a  series  of  points  known  as  main  stations,  from 

which  and  to  which  angles  are  taken  to  fix  other  stations.    A 

saffidcncy  of  secondary  stations  and  marks  enables  the  detaO 

of  the  chart  to  be  filled  in  between  them.  The  points  embracing 

the  area  to  be  worked  on,  having  been  plotted,  are  transferred 

to  &tid  boards,  upon  which  the  detail  of  the  work  in  the  field 

b  plotted;  when  complete  the  work  is  traced  and  re-transferred 

to  the  plotting-sheet,  which  is  then  inked  in  as  the  finbbed  chart, 

and  if  of  large  extent  it  is  graduated  on  the  gnomonic  projection 

on  the  astmnomfcal  positions  of  two  points  situated  near  opposite 

comers  of  the  chart. 

The  kind  of  base  ordinarily  used  Is  one  measured  by  chain 
on  flat  ground,  of  §  to  i^  m.  in  length,  between  two  points  visible 
from  one  another,  and  so  situated  that  a  triangulation  can  be 
readily  extended  from  them  to  embrace  other  points  in  the  survey 
forming  well-conditioned  triangles;  The  error  of  the  chain  is 
noted  before  leaving  the  ship,  and  again  on  returning,  by  com- 
paring its  longth  with  the  standard  length  of  100  ft.  marked 
00  the  ship's  deck.  The  correction  so  found  is  applied  to  obtain 
the  final  result.  If  by  reason  of  water  intervening  between  the 
base  stations  it  is  impossible  to  measure  the  direct  distance 
between  them.  It  is  permissible  to  deduce  it  by  traversing. 

A  MastUead  Au^  Base  u  useful  for  small  plans  of  harbours, 
&C.,  when  dicumstanccs  do  not  permit  of  a  base  being  measured 
CO  shore.  The  ship  at  anchor  ncariy  midwav  between  two  base 
stations  is  the  most  favourable  coodttion  for  employing  this  method. 
Theodolite  reading  of  the  masthfad.  with  its  elevation  by  sextant 
observed  simultaneously  at  each  base  station  (the  mean  of  several 
observations  being  employed)  give  the  necessary  data  to  cakulatc 
the  distance  between  thr  b&se  stations  from  the  two  distances 
resulting  from  the  elevation  of  the  masthead  and  the  simultaneous 
iiKodoIite.anfl:li*s  between  the  masthead  and  the  base  stations. 
The  height  oithe  masthead  may  be  temporarily  increased  by  sccur- 
ini;  a  »par  to  extend  30  ft.  or  so  above  it.  and  tnc  exact  hcignt  from 
tmck  to  netting  is  found  by  tricing  up  the  end  «f  the  owawring 


chain.  The  angle  oTalevation  should  not  be  dhnlnbhed  below  about 
I*  from  dtfier  statkm. 

Base  by  5oim4.— -The  hiterval  in  seconds  between  the  flash  and 
report  of  a  gun,  carefully  noted  by  counting  the  beato  of  a  watch 
or  pocket  chronometer,  multiplied  by  the  rate  per  second  at  which 
sound  travels  (corrected  for  temperature)  supplies  a  means  of 
obtaining  a  base  which  is  sometimes  of  great  use  when  other  methods 
are  not  avaibble.  Three  miles  b  a  suimble  distance  for  such  a 
base,  and  guns  or  small  brass  Cohom  mortare  are  fired  alternately 
from  dther  end,  and  repeated  several  times.  The  arithmetfcal 
mean  Is  not  strictiy  correct,  owing  to  tfaeretardation  of  the  sound 
against  the  wind  eaceeding  the  acceleration  when  travelling  with 


it;  the  formula  used  is  therefore  T 


adwre  T  b  the  msaa 


interval  required,  /  the  interval  observed  one  way.  f  (he  interval  the 
other  -way.  The  method  b  not  a  very,  accurate  one,  but  is  voSEt- 
cientiy  so  when  the  scale  b  finally  determined  by  astronomical 
observations,  or  for  sketch  surveys.  The  measurement  should  be 
across  the  wind  If  posable,  eq>ecblly  if  guns  can  only  be  fired  from 
one  end  of  the  base.  Sound  travds  about  1090  ft.  per  second  at  a 
temperature  of  33*  F.,  and  increases  at  the  rate  of  1*15  ft.  for  each 
degree  above  that  temperature,  decreasing  in  the  same  proportion 
for  temperatures  below  3a  ^ 

Base  oy  An^  ef  Skort  Measured  Lenpk. — An  angle  measured  by 
sextant  between  two  wdl-defined  marxs  at  a  carefully  measured 
dbtance  apart,  placed  at  right  angles  to  the  required  base,  wQl  give 
a  base  for  a  small  plan. 

Astronomical  Base.—Tht  difference  of  latitude  between  two 
stations  visible  from  each  other  and  nearly  in  the  teme  meridian, 
combined  with  thdr  true  bearings,  gives  an  excellent  base  for  an 
extended  triangulation;  the  only  drawback  to  it  b  the  effect  of 
local  attraction  of  masses  of  land  in  the  vicinity  on  the  pendulum, 
or,  in  other  words,  on  the  mercury  in  the  artificial  honzoiu  ^  llie 
base  stations  should  be  as  far  apart  as  possible,  in  order  to  minimize 
the  effect  of  any  error  in  the  astronomical  obsiervatldns..  The  obser- 
vation spots  would  not  necessarily  be  actually  at  the  base  stations, 
which  would  probably  be  situated  on  summits  at  some  little  distance 
in  order  to  command  distant  views.  In  such  cases  each  observation 
^x>t  wouU  be  connected  with  its  corre^ndiog  base  station  by  a 
subsidiary  triangulation,  a  short  base  being  measured  for  the  pur- 
pose. The  ship  at  anchor  off  the  observation  spot  frequcntiy  affords 
a  convenient  means  of  effecting  the  connexion  by  a  masthead  angle 
bass  and  simultaneous  angles.  If  possible,  the  observation  spots 
should^  be  oast  or  west  of  tijejnountain  stations  from  which  the  true 
bearings  arc  obscrv^. 

If  the  base  stations  A  and  B  are  so  situated  tiiat  by  reason  of 
distance  or  of  high  laixl  intervening  they  are  invisible  from  one 
another,  but  both  visible  from  some  main  station  C  between  them, 
when  the  main  triangulation  b  completed,  the  ratio  of  the  sides 
AC^  BC  can  be  determined.  From  this  ratio  and  the  observed 
angle  ACB,  the  angles  ABC,  BAG  can  be  found.  The  true  bearing 
of  the  lines  AC  or  BC  being  known,  the  true  bearing  of  the  base 
stations  A  and  B  can  be  deduced. 

Extension  of  Base.— 'A  base  of  any  description  b  sddom  long 
enough  to  plot  from  directly,  and  in  <xder  to  diminish  errors  oT 
plotting  it  IS  necessary  to  begin  on  the  longest  side  possible  so  as 
to  work  inwards.  A  short  base  measured  on  flat  ground  will  give 
a  better  result  than  a  longer  one  measured  over  inequalities,  provided 
that  the  triangulation  b  cardully  extended  by  means  of  judKiously 
selected  trbnelcs.  great  care  bcine  taken  to  plumb  the  centre  of  each 
station.  To  facilitate  the  extension  of  the  base  in  as  few  triangles 
as  possible,  the  base  shookl  be  placed  so  that  there  are  two  stationsb 
one  on  each  skte  of  it,  subtending  angles  at  them  of  from  ao"  to  40*, 
and  the  distances  between  which,  on  being  calcuUted  in  the  triangles 
of  the  quadrilateral  so  formed,  will  constitute  the  first  extension  of 
the  iKise.  Similarly,  two  other  stations  placed  one  on  each  side  of 
the  last  two  will  form  anotber  quadrilateral,  giving  a  yet  bnger  side^ 
and  soon. 

The  angles  to  be  used  In  the  main  triangulation  scheme  must 
be  very  carefully  observed  and  the  theodolite  pbced  exactly 
over  the  centre  of  the  station.  Main  angles  ^'^  ^  |^  -^ 
usually  repeated  several  times  by  resetting  the  vernier  ^uM^nhm. 
at  intervab  equidistant  along  the  arc,  in  order  to- 
eliminate  Instrumental  errors  as  well  as  errors  of  observation. 
The  selection  of  an  object  suitable  for  a  aero  is  important. 
It  should,  if  possible,  be  another  main  station  at  some 
dbtance,  but  not  so  far  or  so  high  as  to  be  easily  obscured, 
wcU  defined,  and  likdy  to  be  permanent.  Angles  to  secondaiy 
stations  and  other  marks  need  not  be  repeated  so  many  times 
as  the  more  important  angles,  but  it  b  well  to  check  all  angles 
once  at  least.  Rough  sketches  from  all  stations  are  of  great 
assistance  in  identifying  objects  from  different  points  of  view, 
the  angles  being  entered  apinst  each  in  the  sketch. 

False  5ira/t<m.^When  the  theoddite  cannot  for  any  reason  be 
placed  over  the  centre -of  a  sution,  if  the  distance  be  measured 
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and  the  theodolite  nMKng  of  it  be  noted,  theobeerved  angles  may 
be  reduced  to  what  they  would  be  at  the  centre  of  the  station. 
False  stations  have  frequently  to  be  made  in  practice;  a  simple 
rule  to  meet  all  cases  is  of  great  assistance  to  avoid  the  possibility 
of  error  in  applying  the  correction  with  its  proper  sign.  This 
may  very  casfly  be  found  as  follows,  without  havm;;  to  bestow  a 
moment's  thought  beyond  applying  the  rule,  which  is  a  matter  of 
no  small  gain  m  time  when  a  large  number  of  angles  have  to  be 
corrected. 

Rule. — Put  down  the  theodolite  reading  which  it  is  ri>quired  to 
correct  Qncxeased  if  necessary  by  360*)*  and  from  it  subtract  the 

theodolite  reading,  of  the  centre  of  the 
station.  Call  this  remainder  0,  With 
9  as  a  "  course  '*  and  the  number  of  ifeet 
from  the  theodolite  to  the  sUtion  as  a 
"  distance,"  enter  the  travene  table  and 
take  out  the  greater  increment  if  9  lies 
between  45*  and  13s*,  or  between  235* 
and  315*,  and  the  leuer  increment  for 
other  angles.  The  accompanying  dia- 
nam  (fi^.  10)  mil  assist  the  memory. 
Refer  this  increment  to  the  "table  of 
subtended  angles  by  various  leneths  at 
different  distances  (using  the  distance 
of  the  object  observed)  and  find  the 
corresponoing  correction  in  arc,  which 
mark  +  or  —  according  as  0  is  under  or  over  i8o*.  Apply  this 
correction  to  the  observed  theodolite  angle.  A  "  table  of  subtended 
angles  "  is  unnecessary  if  the  formula 

Comergeney  of  Meridians. — The  difference  of  the  reciprocal  true 
bearings  between  two  stations  is  called  the  "  convergency."  The 
formula  for  calculating  it  is  :Conv.  in  minutes  ^dist.  in  sea-miles 
X  sin.  Merc,  bearing  X  tan.  mid.  lat.  Whenever  true  bearings 
are  used  in  trianpilation,  the  effect  of  convergency  must  be  con- 
sidered and  applied.  In  north  latitudes  the  southerly  bearin^r  is 
the  greater  of  the  two,  and  in  south  latitudes  the  northerly  beann^. 
The  Mercatorial  bearing  between  two  stations  is  the  mean  of  their 
reciprocal  true  bearings. 

After  a  preliminary  run  over  the  ground  to  note  suitable 
positions  for  main  and  secondary  stations  on  piomlnent  head- 
THaaga*  lands,  islands  and  summits  not  too  far  back  from 
UitdCoMMi  the  coast,  and,  if  no  former  survey  exists,  to  make 
Survty,  ^^  iijg  stLtnt  time  a  tough  plot  of  them  by  compass 
and  patent  log,  a  scheme  must  be  formed  for  the  main 
triangulation  with  the  object  of  enclosing  the  whole  survey  in 
as  few  triangles  as  possible,  regard  being  paid  to  the  limit  of 
vision  of  each  station  due  to  its  height,  to  the  existing  meteoro< 
logical  conditions,  to  the  limitations  imposed  by  higher  land 
intervening,  and  to  its  accessibility.  The  triangles  decided 
upon  should  be  well-conditioned,  taking  care  not  to  introduce 
an  angle  of  less  than  30*  to  35**,  which  is  only  permissible  when 
the  two  longer  sides  of  such  a  triangle  are  of  nearly  equal  length, 
and  when  in  the  calculation  that  will  follow  one  of  these  sides 
shall  be  derived  from  the  other  and  not  from  the  short  side. 
In  open  country  the  selection  of  stations  is  comparatively  an 
easy  matter,  but  in  country  densely  wooded  the  time  occupied 
by  a  triangulation  is  mainly  governed  by  the  judicious  selettion 
of  stations  quickly  reached,  sufficiently  elevated  to  command 
distant  views,  and  situated  on  summits  capable  of  being  readily 
clearedof  trees  in  the  required  direction,  an  all-round  view  being, 
of  course,  desirable  but  not  always  attainable.  The  positions 
of  secondary  stations  will  also  generally  be  decided  upon  during 
the  preliminary  reconnaissance.  The  object  of  these  stations 
is  to  break  up  the  large  primary  triangles  into  triangles  of  smaller 
size,  dividing  up  the  distances  between  the  primary  stations 
into  suitable  lengths;  they  are  selected  with  a  view  to  greater 
accessibility  than  the  latter,  and  should  therefore  usually  be 
near  the  coast  and  at  no  great  elevation.  Upon  shots  from  these 
will  depend  the  position  of  the  greater  number  of  the  coast-line 
marks,  to  be  erected  and  fixed  as  the  detailed  survey  of  each 
section  of  the  coast  is  taken  in  hand  in  regularorder.  The  nature 
of  the  base  to  be  used,  and  its  position  in  order  to  fulfil  the  con- 
ditions specified  under  the  head  of  Bases  must  be  considered, 
the  base  when  extended  forming  a  side  of  one  of  the  main  triangles. 
It  is  immaterial  at  what  part  of  the  survey  the  base  Is  situated, 
but  if  it  is  near  one  end,  a  satisfactory  dieck  on  the  accuracy 
of  the  irianguIaticHi  is  obtained  by  comparing  the  length  of  a 


side  at  the  other  otTCine  of  the  survey,  derived  by  calculation 
through  the  whole  system  of  triangles,  with  iu  length  deduced 
from  a  check  base  measured  in  its  vicinity.  It  is  generally  a 
saving  of  time  to  measure  the  base  at  some  anchorage  or  harbour 
that  requires  a  large  scale  pUn.  The  triangulation  involved 
in  extending  the  base  to  connect  it  with  the  main  triangulation 
scheme  can  thus  be  utilised  for  both  purposes,  and  vdiik  the 
triangulation  is  being  calcuUted  and  plotted  the  survey  of  the 
plan  can  be  proceeded  with.  True  bearings  are  observed  at 
both  ends  of  the  survey  and  the  results  subsequently  compared. 
Astronomical  observationa  for  latitude  are  obtained  at  observa- 
tion spots  near  the  extremes  of  the  survey  and  the  meridian 
disfancr  mn  between  them,  the  oboervation  spots  being  connected 
with  the  primary  triangulation;  they  are  usually  disposed  at 
intervals  of  from  100  to  150  ul,  and  thus  errors  due  to  a  tri> 
angulation  carried  out  with  thcMdolites  of  moderate  diameter 
do  not  accumulate  to  any  serious  extent.  If  the  survey  is 
greatly  extended,  intermediate  observation  spots  afford  a  8ati»> 
factory  check,  by  comparing  the  positions  as  calculated  m  the 
triangulation  with  those  obtained  by  direct  observation. 

OucvlaUng  Ika  rriaH|Miate'9n.-— The  triangles  as  observed  being 
tabulated,  the  angles  of  each  triangle  are  corrected  to  bring  their 
sum  to  exactly  180*.  We  must  expect  to  find  errors  in  the  tnanKlcs 
of  as  much  as  one  minute,  but  under  favourable  conditions  they 
may  be  much  leas.  In  distributing  the  errors  we  must  consider 
the  general  skill  of  the  observer^  the  rize  of  his  theodolite  relati^^ly 
to  the  others,  and  the  conditions  under  whidi  his  angles  were 
observed;  failing  any  particular  reason  to  assign  a  larger  error  to 
one  angle  than  to  another,  the  error  must  be  divided  equally, 
bearins  in  mind  that  an  alteration  in  the  small  angle  will  make 
more  difference  in  the  resulting  position  than  in  either  of  the  other 
two,  and  as  it  approaches  30*  (the  limit  of  a  receiving  angle)  it  is 
well  to  change  it  but  very  slightly  in  the  absence  of  any  strong 
reason  to  the  contrary.  The  length  of  base  being  determined,  the 
sides  of  all  the  triangles  involved  are  cakulatcd  by  the  ordinary 
rules  of  trigonometry.  Starting;  from  the  true  bearing  observed  at 
one  end  of  the  survey,  the  bcann^  of  the  aUlc  of  each  triangle  that 
forms  the  Immediate  line  of  junction  from  one  to  the  other  u  found 
by  applying  the  angles  necessary  for  the  purpose  in  the  respective 
triangles,  not  forgetting  to  apply  the  convergency  between  each  pair 
of  stations  when  reversing  the  bearings.  The  bearing  dt  the  mial 
side  is  then  compared  with  the  bearins  obtained  by  direct  obfeerva- 
tion  at  that  end  of  the  survey.  The  (Hffercnce  is  principally  due  to 
accumulated  errors  in  the  triangubtion ;  half  of  the  difference  is  then 
applied  to  the  bearing  of  each  side.  Convert  these  true  bearings 
into  Mercatorial  bearings  by  applying  half  the  convergency  between 
each  pair  of  stations,  \vith  the  lengths  of  the  connecting  sides 
found  from  the  measured  base  and  their  Mercatorial  bearing,  the 
Mercatorial  bearine  of  one  observation  spot  from  the  other  is  found 
by  middle  latitude  sailing.  Taking  the  observed  astronomical 
positions  of  the  observation  spots  and  first  redndng  their  true 
diffcience  longitude  to  departure,  as  measured  on  a  spheroid  from 

the  formol.  Dep.-T.  D.  long,  ll^;  {^  t '  ^^'gi?'-  ♦**»  '^  ^ 
d.  h&t.  and  dep.  the  Mercatorial  true  bearing  and  distance  between 
the  observation  spots  is  calculated  by  middle  latitude  sailing,  and 
compared  with  that  by  triangulation  and  measured  base.  To 
adjust  any  discrepancy.  It  is  necessary  to  consider  the  probable 
error  of  the  dieervations  for  latitude  and  meridian  distance:  within 
those  limits  the  astronomical  positions  may  safely  be  altered  m  order 
to  harmonize  the  results;  it  is  more  important  to  bring  the  bearings 
into  close  agreement  than  the  distance.  From  the  amended 
astronomical  posiuons  the.  Mercatorial  true  bearings  and  distance 
between  them  are  r^cak:ulatod.  The  difference  between  this 
Mercaton^  beanng  and  that  found  from  the  triangulation  and 
measured  base  niustbc  applied  to  the  bearing  of  cacn  side  to  get 
the  final  corrected  bearings,  and  to  the  logarithm  of  each  side  of 
the  triangulation  as  originally  cakulated  must  be  added  or  sub- 
tracted the  difference  between  the  logarithms  of  the  distance  of  the 
amended  positions  of  the  observation  spots  and  the  nme  dir^^uice  by 
triangulation. 

Calcuiatint  IntemtdiaU  Astronomicai  PdsUimu^Ths  latitude 
and  tonmtude  of  any  intermediate  main  statkm  may  now  be 
calculated  from  the  finally  corrected  Mercatorial  true  bearinn 
and  lengths  of  sides.  The  difference  longitude  so  found  is  what  it 
would  be  if  measured  on  a  true  sphere,  whereas  we  require  it  as 
measured  on  a  spheroid,  which  is  slightly  less.    The  correction 


d.  long.- 


cos*mio.lat. 
150 


must  therefore  be  subtracted;  or  ^he  true 


difference   longitude  may  be   found   direct   from   the   formula 

.      no.  ft.  in  I  m.  of  lat.     ^ ^i.    «         •      .^  »  ^t_  » 

^^'  no.  ft.  in  I  m.  of  long.'    ^"^  ^  foregomg  U  is  seen  that 

In  a  triaogulatiaD  for  hydrographical  fwrposes  both  the  bearings 


Ib««rare,  thai  Ibe  nEorer  tooeihcr  thcobaprvjit 
tSxt  will  a  gives  sior  in  Ihc  tnraiuinTluJ 
ihe  Ifnph  and  dircnicn  of  tbe  bdcs  ot  (he 
euch  caK«  the  bearing!  ai  actually  obtcrvnj 
(a  any  IdiEc  OAKEiI  when  a  triHui£  change 
poHllojiB   DiJKht   perhai*  effc"   "-- -— ' 
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.     oriRi  invalubte  in  arry<u  on  an  Irrwilar  Iriangulatwii.  u  h 

isr^utnrl)'    ban  d™pp»red,  and  "  bscli-iinElM"  from  it  rmy  bt  coniinually 

■    u,    in  plofiint  the  true  bcanni  ol  Kidi  a  peak,  tbc  conyemney 

I    tnuu  Im  fDUnJ  and  applied  to  gel  thr  icvcrKd  bcjnnc,  wliich  ii 

f>  a  mctiduiii  drawn  EhrDugh  n.  oe  tSe  rfvened 

■'  I.—  "^^^A,.  drawn  thmugh  the  pcali  Iwiiw 


Great  care  i>  requi^le  In  ptojecling  on  paper  tbc  poinu  of  ■ 
luivey.  The  paper  should  be  allowed  to  nretch  and  ahfink 
f,,,,^-  *s  it  pdasea  until  It  comes  to  a  iluid,  bong  npoaed 
to  tbe  air  for  louc  oi  Gve  hours  dtily.  and  finally 
veil  flattened  out  by  being  placed  on  a  table  with  drawing 
boards  placed  over  it  heavily  veighted.  II  the  trtangulation 
has  been  calculated  beforehand  throughout,  and  the  lengths  of 
all  the  different  sides  have  been  found,  it  is  more  advantageous 
to  begin  plotting  by  distances  rather  than  by  chords.  The 
main  stations  are  thus  got  down  in  less  time  and  with  less  Innible. 
nail  proportion  of  the  points  to  be  plotted. 


In  rtding  II 


and  long  lines  must  be  ruled  b 
ploiiing  other  points  by  choi 

mtist  be  taken  to  draw  them  exactly  iniougn  ine  centre  or  tne 
pricks  denoting  the  stations,  but,  however  carefully  drawn,  there 
is  liability  to  lUght  error  in  any  line  projected  to  a  point  lying 
beyond  the  diHance  of  the  stations  between  which  tbe  zero  line 
is  dean.  In  plotting  by  distances,  therefore,  all  points  that 
will  subsequently  have  to  be  plotted  by  chords  should  lie  well 
vithin  the  area  covered  by  the  main  iriangulation.  Three 
distances  must  be  measured  to  obtain  nn  hiletsectlon  of  the  arcs 
culling  each  other  at  a  sufficienlly  broad  angle;  the  plotting 
of  the  nuin  stations  once  begun  must  be  completed  belore 
dBioition  ot  the  paper  can  occur  from  change  in  tbe  htamidiiy 
of  the  atmosphere.  Plotting,  whether  by  dbtaitceoc  by  chorda, 
must  be  begun  on  as  long  a  side  as  poiuble.  Bo  as  to  plot  invardt. 


.«).  II 


I  that 


only  possible  to  mwt  Ihcm  prcperlvby  Etudyin^ 

Ifw  "  tnck-anale  '  is  ojie  of  Ihe  moBt  Dnlinary  exp* 
havini  been  oBaerved  at  A.  to  Ihr  station  B.  and  cei 


.  by  nHn.  ol 
""^"p  IrLm  B, 


in  th«  (Tiangle  ABC.  (woof  (he  angles  have  been  observed,  and  ihcre- 
loc?  the  third  angle  at  C  b  known  (the  three  angles  of  a  triangle  being 
rqiul  lo  l3o'].  and  it  ii  called  the  "  calculated  or  back-anfle  from 
C  "  A  nMHsary  condition  is  that  the  itcdting  angle  at  A.TiMwMn 
any  two  linH  ((Uicci  or  calcubled),  must  be  lufliaenily  broad  id 


CdnJTbte  lo  p?oi  ok  a  line  to" 

Sometimes  the  rnain  slnliont  must  be  carril 
^•iaiEcd  by  only  two  angles.  An  effort  muK  b( 
Hilnequenily  by  getting  an  ^'  arale  back  "  froi 
upon  II  to  vme  old  well-liiied^poinl;  failini 
beine  plot  led  with  two  angles,  pncking  one  a 
tne  to  the  other  will  iRotd  a  check.    A  ■> 


station  when  plotted, 
ied  on  with  a  point 
h*  made  lo  check  this 

d  Uyinrdclwn'^he 
l-deRni^  mountain 


IS  pniiblE  ^avej 
ISIS   a  certain  *] 

■'3^"fr^rac'ao 


Jk^StThl^lJXied 
[he  ditcrcfaocy  which 


tri  K  hTilII^TaH  do^' 

th  iB.  but  this  11  duel 

Tu  «  stntiD^'bR>mn 

pi  y  lo  one  another, 

oh  Es  of  C  instead  of  ' 

be  calculated  angle, 

ir  ploTiing  the  ship  is  very  useful,  especiall 

if  ithout  the  swivel,  and  angles  are  observe 

fn  ng  beacons  may  also  aiuit  an  Irrcguli 

Surveys  of  various  dcgieei  of  accuracy  are  included  anwn 
skeich  surveys.  Tbe  roughest  description  b  the  ordinal; 
running  survey,  when  the  work  is  done  by  the  ship  ^^^^ 
JlcamiBg  along  the  coast.  Eiing  points,  and  winching  j,„^ 
in  the  coast-line  by  hearings  and  angles,  relying  for 
her  position  upon  her  murtet  and  distances  u  registered  b 
pelenl  log.  nccesssrity  regsrdlnsof  the  eBcct  of  wind  and  cti 


Fsthetni 


llfied 


running  survey,  which  ;n  point  ol  practical  accufncy  h 
short  of  that  attained  by  irregular  triangulation.  Some  ol  these 
modifications  will  be  briefy  noticed.  A  running  survey  ol  a 
coast-line  between  two  harbours,  that  have  been  surveyct  Inde- 
peatkntly  and  aftioiwmicaJly  fiud,  may  oltcn  be  cajiied  out 


■58 

by  GiiDK  ihc  ship  on 


m  the  poinu  alrcMly  Uid  dawn  on  the  huboi 
luiveyiiofl  saaoLing  uppromincni  [nitrmediue  Miutal  obj«l», 
■»i>lcil  poaaibly  by  Ihudolile  lines  Iiom  th«  ■hsre  tuiiom. 
TheodoLite  lines  to  the  ihip  at  uiy  of  her  petitions  are  parLicO' 
\iLi\y  valuable,  and  floaling  beacons  suitably  placed  malenajly 
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any  such 

upon  wbich  il  Is  ii^ipcesible  to  land 
dropping  beacons  at  intervab  of  al 
the  land  and  placed  abreast  prominei 


:y  of  a  I 


.g  the  til 


■iMy  f 


Klbyea 


any  othci  nMuial  object  nbicfa  will  serve  ai  "  ptrintt."  Al  the 
second  beacon,  angles  arc  obsecvcd  between  tbe  bist  beacon 
and  the  same  objecis  as  belon.  Plotting  an  tbe  line  of  tbe  two 
bcEicons  as  a  hose,  nil  the  poiatt  obaervtal  ran  be  pricked  In  on 
two  shall.  At  a  position  about  midway  between  the  beacons, 
simultaneous  ingles  are  observed  to  all  the  points  and  laid  off 
on  irating-paper,  wbich  irill  afford  the  neccsiaiy  check,  and  the 
foundilian  is  thus  laid  for  filling  in  the  detail  of  coait-Une. 
topography,  and  soundings  off  this  particular  strvtcb  of  coaat 
in  any  detail  desired.     Each  section  of  coast  is  complt" 


le  patent  log  bases  c» 


in  of  the  d 


hatdly 

beespected 

to  agree 
slightly 

aspos> 

ble 

by  Erin 

on  the 

f  anothe 

,  which 

of   seal 

reeping 

n.    The 

rue  bean 

ng  lines 

etoCsdjac. 
dlHerent.    This  is  obviated,  as  far 
poinit  of  one  section  and  shooting 
will  check  any  great  irregularity  i 
bearing  is  preserved  by  gelling  oi 

not  here  permit  of  dwelling  upon  the  delaili  of  the  various  pie- 
cautions  that  are  nec^sary  10  secure  the  best  results  the  method 
b  capable  of;  it  can  only  be  stated  generally  that  in  all  cases 
of  using  angles  from  the  ship  under  weigh,  several  aasistanls 
are  necessary,  so  thai  the  principal  angles  may  be  talen  simut- 
Uneoualy,  the  remainder  being  connected  Immediately  after- 
wards with  Eeros  involving  tbe  smaUest  possible  error  due  to 
the  ship  not  being  absolutely  stationsTy,  these  zenM  being 
Included  amongst  tbe  ptimary  angles.  When  dose  10  a  beacon, 
if  its  bearing  is  noted  and  the  distance  in  feet  obtained  from  its 
elevalion,  the  angles  are  readily  reduced  lo  the  beacon  itself. 
Astronomica!  pactions  by  twilight  stars  keep  ■  check  upon  the 

Sitkk  Sartfl  bj   dnfaii   BnrJiiil  ani    Virticnt  ,1ii|l«.— In 

(he  case  of  an  iilaiid  culminaiinii  in  a  high,  well-defined  aunnnit 
visible  (nun  all  diiectioni,  a  uvlul  and  accurate  method  i>  u 
aleam  round  it  at  a  sufhcient  diitance  to  obtain  a  tnic  bonun, 
sJapping  to  make,  as  many  stalLansai  may_  be  desirable,  and  fifing 

positions  on  a  patent  log  base  whilst  approaching  it.  With  this 
approninute  height  and  Leck/i  vertical  danger  angle  tables, 
each  station  may  be  plotted  on  its  bearing  of  the  summit.    From 

and  [he  summit,  and  angles  to  any  other  natural  features,  plotting 

tidered   only  as   ptovibonal.     On  complying   the  circuit   of   the 

inclin'  on  the  plotting-iheet  from  (he  finB"tD  the  last  waiioJITaild 
dividing  II  by  the  dutance  in  mih*  between  them  as  shovm  by 

BilerlTog.  The  final  hraght  of  the  tommlt  bean  to  the  rough 
right   used   in  plottinB  the  direct   proportion  ol  Ihe  prnvislonal 


I  would  be 


<ki  of  sufficie 


elevations  of  one  ;xak,  another  farther  olon a  the  ca._.  ...„,.„.. ...  .„^„ 

its  heiaht  delermioed;  this  second  peak  Is  then  irwd  in  its  turn  to 
fi>  a  t^ird,  and  so  on.  The  imaUer  the  vertical  angle  the  more 
liabillly  there  is  to  error,  but  a  sbnce  at  Leclly's  tahTea  iKIl  .how 
what  effect  an  error  of  sav  I' in  ariilude  will  produce  tor  any  given 

twf  consideration"'  '         '  '"""        """"  """'    '^''    """" 
AuMyi  c{f  Bmla  ml  aj  5i(W  <!f  idntf .— On  Mrildng  sbeal  laundings 


IHAUnCAL 

land  the 


ia  at  [arge  ei 
ic  anotiier  aniTpate 


lack  flag  on  a  bamboo  \o  ft.  high)  fia 
egullaieral  triangle.  anS  the  ship  and 


>y^  (he  basis  fiajns  by 
"ined  by  obaerviliana 


In  a  detailed  sun 
it, filing  by  theodoll 

paper  or  stalkm-powler.  A  suDiaenl  numtier  ol  ^^ 
filed  marks  along  Ihe  shoie  afford  a  conitant  check  f^^ 
on  Ihe  miaor  mail-line  nations,  which  should  be 
plotted  on,  or  checked  by,  tinea  firun  one  to  tbe  other  wherever 
poasiUe  lo  do  so.  When  impracticable  to  fii  in  the  ordinaiy 
■ay.  the  ten-foot  pole  may  be  used  to  travene  from  one  fixed 
point  to  another.  With  a  coast  fronted  by  broad  drying,  coral 
reef  or  dali  ova  which  It  is  possible  to  walk,  tbe  dtstance  betweoi 

of  them  the  angle  subtended  by  a  known  length  placed  al  right 
angles  to  the  line  joining  the  stations.  There  is  Sii  lea  liability 
to  error  if  the  work  is  plotted  at  once  on  the  spot  on  field  bosid 
with  the  filed  points  pricked  through  and  circled  in  upon  it ;  but 
il  circumstances  render  it  necessary,  Ibe  angles  being  registetcd 
and  sketches  made  of  the  bits  of  coast  between  tbe  Bus  OD  a 
scale  larger  than  that  of  the  chatt,  they  may  be  platted  alier- 
wards:  to  do  this  satisfactorily,  however,  requires  lite  surveyor 
to  appreciate  instinctively  eaactly  what  angles  are  necessary 
at  the  time.  Il  it  with  tbe  high-water  line  that  tbe  coaM-liner 
is  concerned,  delineating  its  character  according  to  the  adniialiy 
symbols.  The  officer  sounding  off  the  coast  Is  responsible  for 
the  pcBition  of  the  dry  line  al  [ow-waler,  and  on  large  scales 
this  would  be  sketched  in  from  a  imall  boat  at  h)w-vater  spring 
Heighls  of  diffs,  rocks,  islets,  &c.,  must  be  inserted,  e' ' 


»  from  the  fo 
angle  of  elevi 


midi  X  dlitang  In  ndles. 


d  detaHs  c 


aphy  close  to  the  coast.  Induding  roads, 
,  must  be  shown  by  the  coast-liner.  Rocks 
nve  water  or  breaking  should  be  fixed  on  passing  tbem.  Coast- 
e  may  be  sketched  from  a  boat  pulling  along  the  shore,  fixing 
i  shooting  up  any  natural  objecis  on  the  beach  liom  pillions 

rhe  most  important  feature  of  a  chart  is  the  complclencss 
.h  which  it  is  sounded.  Small  scale  surveys  an  anything  less 
in  one  inch  to  the  mile  ate  apt  10  be  very  misleading;  -^  _^ 
:b  a  sur\'ey  may  appear  to  have  been  closely  sounded,  ' 


'P  as  snlilicient  points  for  filing 


without 


'aiy  with  the  depth  ol  water  and  the 
ky  coast  with  shallow  water  oS  il  and 
projecting  points  will  need  much  closer  eiamlnation  than  a 
11,  for  inalance.    The  line  of  proloBgilion  of  1  point 
will  require  special  care  10  ensure  tbe  fathom  lines 
n^rrectly.    If  the  soundings  begin  to  deciense  when 

un  should  be  obtained.  Whenever  possible  lines 
^i  should  be  run  on  tranvt  lines;  these  may  often 
be  picked  up  by  filing  when  on  the  required  line,  noting  the  angle 
on  the  proliactor  between  the  line  and  some  filed  msrli  on  the 
field  board,  and  then  placing  Ibe  angle  on  the  Kitant,  redectlng 
the  mark  and  noting  what  objects  are  in  lim  al  thai  ajigle.    On 


N&vncAM 
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Urge  scale  sarvtys  whitewash  narks  or  flags  shovfal  mark  the 
ciuis  of  the  lines,  and  for  the  back  transit  marks  natural  objects 
Boay  perhaps  be  picked  up;  if  not,  they  must  be  placed' in  the 
required  positions.  The  boat  is  fixed  by  two  angles,  with  an 
occasional  third  angle  as  a  check;  the  distance  between  the  fixes 
s  dependent  upon  the  scale  of  the  chart  and  the  rapidity  with 
which  the  depth  alters;  the  3, 5  and  10  fathom  lines  should  always 
be  fixed,  allowing  roughly  for  the  tidal  reduction.  The  nature 
of  the  bottom  must  be  taken  every  few  casts  and  recorded.  It 
ii  best  to  plot  each  fix  on  the  sounding  board  at  once,  joining 
the  fixes  by  straight  lines  and  numbering  thera  for  identification. 
The  tidal 'reduction  being  obtained,  the  reduced  soundings  are 
written  in  the  field-book  in  red  underneath  each  sounding  as 
(Rig^nally  noted;  they  are  then  placed  in  their  proper  position 
on  the  board  between  the  fixes.  Suspicious  ground  should  be 
dosely  examined;  a  small  nun  buoy  anch<Mred  on  the  shoal  is 
useful  to  guide  the  boat  while  trying  for  the  least  depth.  Sweep- 
ing for  a  reported  pinnacle  rock  jxiay  be  resorted  to  when  sounding 
bils  to  discover  it.  Local  information  from  fishermen  and 
otlKis  is  often  most  valuable  as  to  the  existence  of  dangers.  Up 
10  depths  of  about  15  fathoms  the  hand  lead-line  is  used  from 
the  boats,  but  beyond  that  depth  the  small  Lucas  machine  for 
vize  efifects  a  great  saving  of  time  and  labour.  The  deeper 
soondings  of  a  survey  are  usually  obtained  from  the  ship,  but 
steamboats  with  wire  sounding  machines  may  assist  very  materi- 
ally. By  the  aid  of  a  steam  winch,  which  by  means  of  an  endless 
rounding  line  hauls  a  loo-tb  lead  forward  to  the  end  of  the  lower 
boom  rigged  out,  from  which  it  is  dropped  by  a  slipping  apparatus 
vhich  acts  on  striking  the  water,  soundings  of  40  fathoms  may 
be  picked  up  from  the  sounding  platform  aft,  whilst  going  at  a 
speed  of  4I  knots.  In  deeper  water  it  is  quicker  to  stop  the  ship 
and  sound  from  aft  with  the  wire  sounding  machine.  In  running 
kxig  lines  of  soundings  on  and  off  shore,  it  is  very  essential  to 
be  able  to  fix  as  far  from  the  land  as  possible.  Angles  will  be 
taken  from  aloft  for  this  purpo^,  and  a  few  floating  beacons 
dxopped  in  judiciously  chosen  positions  will  often  well  repay 
the  trouble.  A  single  fixed  point  on  the  land  used  in  conjunc- 
tion with  two  beacons  suitably  placed  will  give  an  admirable 
fix.  A  line  to  the  ship  or  her  smoke  from  one  or  two  theodolite 
statkms  on  shore  is  often  invaluable;  if  watches  are  compared, 
observations  may  be  made  at  stated  times  and  plotted  after- 
wards. True  bearings  of  a  distant  fixed  object  cutting  the 
line  of  position  derived  from  an  altitude  of  the  sun  is  another 
means  of  fixing  a  position,  and  after  dark  the  true  bearing  of 
a  light  may  be  obtained  by  the  time  azimuth  and  angular  dis- 
tance of  a  star  near  the  prime  vertical,  or  by  the  angular  distance 
of  PolarK  in  the  northern  hemisphere. 

A  very  large  percentage  of  the  bugbears  to  navigation  denoted 
by  vigias^  on  the  charts  eventually  turn  out  to  have  no  ex- 
istence, but  before  it  is  possible  to  expunge  them  a 
lar^  area  has  to  be  examined.  No-bottom  soundings 
aze  but  little  use,  but  the  evidence  of  positive  soundings  should 
be  conclusive.  Submarine  banks  rising  from  great  depths 
oeccssarily  stand  on  bases  many  square  miles  in  area.  Of  recent 
years  our  knowledge  of  the  angle  of  slope  that  may  be  expected 
to  occur  at  different  depths  has  been  much  extended.  From 
depths  of  upwards  of  2000  fathoms  the  slope  is  so  gradual  that 
a  bank  could  hardly  approach  the  surface  in  less  than  7  da-  from 
Rich  a  sounding;  therefore  anywhere  within  an  area  of  at  least 
150  sq.  m.  all  round  a  bank  rising  from  these  depths,  a  sounding 
must  show  some  decided  indications  of  a  rise  in  the  bottom. 
Under  such  circumstances,  soundings  at  intervals  of  7  m.,  and 
ran  in  parallel  lines  7  m.  apart,  enclosing  areas  of  only  50  sq.  m 
between  any  four  adjacent  soundings,  should  effectually  clear 
up  the  ground  and  lead  to  the  discovery  of  any  shoal;  and  in 
(act  the  soundings  might  even  be  more  widely  spaced.  From 
depths  of  1500  and  1000  fathoms,  shoals  can  scarcely  occur 
within  3I  m.  and  2  m.  respectively;  but  as  the  depth  decreases 
the  angle  of  slope  rapidly  increases,  and  a  shoal  might  occur 
within  three-quarters  of  a  mile  or  even  half  a  mile  9f  such. a 

*  A  Spanish  word  meaning  *'  look-out."  used  of  marks  on  the 
chart  vgnifyiag  obstructions  to  navigation. 


souBdiag  as  500  fathoms.  A  ftitt  appreciation  of  these  facts 
will  indicate  the  distance  apart  at  which  it  is  proper  to  place 
soundings  in  squares  suitable  to  the  gencr^  depth  of  water. 
Contour  lines  will  soon  show  in  which  direction  to  prosecute 
the  search  if  any  irregularity  of  depth  is  manifested.  When 
once  a  decided  indication  is  foimd,  it  is  not  difficult  to  follow  it 
up  by  paying  attention  to  the  contour  lines  as  developed  by  suc- 
cessive soundings.  Discoloured  water,  ripplings,  fish  jumping  or 
birds  hovering  about  may  assist  in  locating  a  shoal,  but  the  sub- 
marine sentry  towed  at  a  depth  of  40  fathoms  is  here  invaluable, 
and  may  save  hours  of  hunting.  Reports  being  more  liable  to 
errors  of  longitude  than  of  latitude,  a  greater  margin  is  necessary 
in  that  direction.  Long  parallel  lines  east  and  west  are  prefer- 
able, but  the  necessity  of  turning  the  ship  more  or  less  head  to 
wind  at  every  sounding  makes  it  de»rabte  to  run  the  lines  with 
the  wind  abeam,  which  tends  to  disturb  the  dead  reckoning 
least.  A  good  idea  of  the  current  may  be  obtained  from  the 
general  direction  of  the  ship's  head  whilst  sounding  considered 
with  reference  to  the  strength  and  direction  of  the  wind,  and  it 
should  be  allowed  for  in  shaping  the  course  to  preserve  the  paral- 
lelism of  the  lines,  but  the  less  frequently  the  course  Is  altered 
the  better.  A  good  position  in  the  morning  should  be  obtained 
by  pairs  of  stars  on  opposite  bearings,  the  lines  of  position  of 
one  pair  cutting  those  of  another  pair  nearly  at  right  angles. 
The  dead  reckoning  should  be  checked  by  lines  of  position  from 
observations  of  the  son  about  every  two  hours  throughout  the 
day,  preferably  whilst  a  sounding  is  being  obtained  and  the  ship 
stationary.    Evening  twilight  stars  give  another  position. 

Tides. — The  datum  for  reduction  of  soundings  is  low-water 
ordinary  springs,  the  level  of  which  is  referred  to  a  permanent 
bench  mark  in  order  that  future  surveys  may  be  reduced  to  the 
same  datum  level.  Whilst  sounding  is  going  on  the  height  of  the 
water  above  this  level  is  observed  by  a  tide  gauge.  The  time  of 
high-water  at  full  and  change,  called  the  "  establishment,"  and  the 
heights  to  which  spring  and  neap  tides  respectively  rise  above  the 
datum  are  also  required.  It  is  seldom  that  a  sufficiently  long 
series  of  observations  can  be  obtained  for  their  discussion  by  har- 
monic analysis,  and  therefore  the  graphical  method  is  preferred; 
an  abstract  form  provides  for  the  projection  of  high  and  low  waters, 
luniiidal  intervals,  moon's  meridian  passage,  decimal  ion  of  sun  and 
moon,  apogee  and  perigee,  and  mean  time  of  high- water  followins 
superior  transit,  and  of  the  highest  tide  in  the  twenty-four  hours.  A 
good  portable  automatic  tide  gauge  suitable  for  all  requirements  is 
much  to  be  desired. 

Tidal  Streams  and  Surface  Currents  are  observed  from  the  ship 
or  boats  at  anchor  in  different  jpositions,  by  means  of  a  current  log : 
or  the  course  of  a  buoy  driftecf  by  the  current  may  be  followed  by 
a  boat  fixing  at  regular  intcrvafs.  Tidal  streams  often  run  for 
some  hours  after  high  and  low  water  by  the  shore;  it  is  important 
to  find  out  whether  the  change  of  stream  occurs  at  a  regular  time  of 
the  tide.  Undercurrents  are  of  importance  from  a  scientific  point 
of  view.  A  deep-sea  currem  meter,  devised  (1876)  by  Lieut. 
Pillsbury,  U.S.N.,  has,  with  several  modifications,  been  used  With 
success  on  many  occasions,  notably  by  the  U.S.  Coast  and  Geodetic 
Survey  steamer  "  Blake  "  in  the  mvestigation  of  the  Gulf  Stream. 
The  instrument  is  first  lowered  to  the  required  depth,  and  when 
ready  is  put  into  action  by  means  of  a  heavy  -^ 
weight,  or  messenger,  travelling  down  the  supporting  tT"^'*?* 
line  and  striking  on  a  metal  plate,  thus  closing  the  JIZIZZ^ 
jaws  of  the  levers  and  enabling  the  instrument  to  ,  'y^' 
begin  woildng-  The  rudder  is  then  free  to  revolve  inside  the 
framework  and  take  up  the  direction  of  the  current:  the  small 
cones  can  revolve  on  their  axis  and  register  the  number  of  revolu- 
tions, while  the  compass  needle  is  released  and  free  to  take  up  the 
north  and  south  line.  On  the  despatch  of  a  second  messenger, 
which  strikes  on  top  of  the  first  and  fixes  the  jaws  of  the  levers 
open,  every  part  of  the  machine  is  umultaneousfy  locked.  Having 
noted  the  exact  time  of  stanlng  each  of  the  messengers,  the  lime 
during  which  the  instrument  has  been  working  at  the  required 
depth  is  known,  and  from  this  the  velocity  of  the  current  can  be 
calculated,  the  number  of  revolutions  having  been  recorded,  while 
the  direction  is  shown  by  the  angle  between  tne  compass  needle  and 
the  direction  of  the  rudder. 

The  instrument  is  shown  In  fig.  12.  AA  are  the  jaws  of  th^ 
levers  through  which  the  first  messenger  passes  and  strikes  on 
the  metal  plate  B.  The  force  of  the  blow  is  efficient  to  press 
B  down,  thus  bringing  the  jaws  as  close  together  as  ]K>ssibl«,  and 
putting  the  meter  into  action.  The  second  messen^  falling  on 
the  first  opens  the  levers  again  and  prpvents  their  dosing,  thus 
keeping  etl  parts  of  the  machine  locked.  C  is  the  rudder  which 
takes  up  the  direction  of  the  current  when  the  levers  are  unkxked 
D  is  a  set  of  small  levers  on  the  rudder  in  connexion  with  AA.  The 
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■round  ai  posible  is  walked  over,  and  ii>  sLape  is  deiineaiM 
by  contour  Einea  sketched  by  eye,  a&sisied  by  an  aneroid 
barometer.  In  wooded  country  much  of  the  topography  tnay 
have  to  be  shoL  in  Irom  the  ship;  sketches  made  front  different 
poiilions  at  anchor  along  the  coast  with  angles  to  all  prominent 
features,  valleys,  ravines,  spurs  of  hills,  Sc,  will  give  ■  very 
fair  idea  of  the  genera]  lie  ol  the  country. 

Cirtum-meridian  altitudes  of  stars  on  opposite  tidn  of  the 
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levetMd  when  halfway  through  the  observaliona.  Theobserva- 
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The  error  of  chronometer  on  mean  llmeof  place  bdng obtained, 
the  local  lime  is  transferred  from  one  observation  spot  lo  another 
by  the  ship  carrying  usually  eight  boi  chronomclers. 
The  bW  results  are  found  by  using  irevtlling  tales,  jfj^j^. 
which  are  deduced  from  the  diSerence  ol  the  errora 
leaving  an  observaiion  apol  and  returning  to 
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obwiven,  aa  ectual  number  being  transmitted  and  received  at 
either  end.  Tbe  local  time  of  sending  a  signal  from  one  place 
being  kix)wn  and  the  local  time  oi  its  reception  being  n<^ed,  the 
difference  is  the  meridian  distance.  Tbe  retardation  due  to  the 
time  occupied  by  the  current  in  travelling  along  the  wire  ia  elimin- 
ited  by  sending  signals  in  both  directions.  The  relative  personal 
equation  of  the  observers  at  either  end,  both  in  their  observa- 
tions for  lime,  and  also  in  receiving  and  transmitting  signals, 
i»  eliminated  by  chani^  ends  and  repeating  the  operations. 
If  ibis  is  impracticable,  the  personal  equaitlons  should  be  deter- 
mined and  applied  to  tbe  results.  Chronometers  keei^g  solar 
time  at  one  end  of  the  wire,  and  sidereal  time  at  the  other  end, 
auieriaUy  increase  the  accuiacy  with  which  signals  can  be 
adumged,  for  the  same  reason  that  compaxisoas  between  sidereal 
docks  at  an  observatory  are  made  through  the  medium  of  a 
icUr  clock.  Time  by  means  of  the  sextant  can  be  so  reachly 
sbtained,  4md  within  such  small  limits  of  error,  by  skilled 
observers,  that  in  hydrographic  surveys  it  is  usually  employed; 
but  if  transit  instrumenta  are  avaikble,  and  sufficient  time 
on  be  devoted  to  erecting  them  propedy,  the  value  of  the 
work  is  greatly  enhanced  in  high  latitudes. 

True  bearings  are  obtained  on  shore  by  obsoving  with  theo- 
dolite  the  horizontal  an^e  between  the  object  selected  as  the 
sero  and  the  sun,  taking  the  latter  in  each  quadrant 
as  defined  by  the  crosa-wizes  of  the  telescope.  The 
altitude  may  be  read  on  the  vertical  arc  of  the  the^ 
ddite;  except  in  high  latitudes,  where  a  second  observer  with 
iextant  and  artificial  horizon  are  necessary,  unless  the  pie- 
dse  errors  of  the  chronometers  are  known,  when  the  time  can 
be  obtained  by  carrying  a  pocket  chronometer  to  the  station. 
The  sun  should  be  near  the  prime  vertical  and  at  a  low  altitude; 
the  theodolite  must  be  very  carefully  levelled,  eH>ecialIy  in  the 
position  «ith  the  telescope  pointing  towards  the  sun.  To  domin- 
ate instrumental  errors  the  observations  should  be  iq>eated  with 
the  vernier  set  at  intervals  equidistant  along  the  are,  and  a.m.  and 
p^.  observations  should  be  taken  at  about  equal  altitudes. 

At  sea  true  bearings  are  obtained  by  measuring  with  a  sextant 
the  angle  between  the  sun  and  some  distant  weU«<iefined  object 
nuking  an  angle  of  from  zoo°  to  120*'  and  observing  the  altitude 
of  the  sun  at  the  same  time,  together  with  that  of  the  terrestrial 
object.  The  sun*s  altitude  should  be  low  to  get  the  best  results, 
ud  both  limbs  should  be  observed.  The  sun's  true  bearing  is 
calculated  from  its  altitude,  the  latitude,  and  its  declination; 
the  horizontal  angle  ia  applied  to  obtain  the  true  bearing  of  the 
zero.  On  shore  the  theodolite  gives  the  horizontal  angle  direct, 
bat  with  sextant  observations  it  must  be  deduced  from  the 
lagukr  distance  and  tbe  elevation. 

For  furtho*  infonnation  tee  Whartcm,  R^fdropaphicai  Suntying 
(Umdon,  1898) ;  Shortland,  Nautical  Surveying  (London,  1890). 

"  SURVILLE,  CLOTILDB  DI^"  the  supposed  author  of 
the  PofsUs  de  Ciotilde,  The  generally  accepted  le^nd  gave 
the  following  account  of  her.  Marguerite  £l£onore  Clotilde  de 
VaUon  CbalUs,  dame  de  Surville,  was  bom  in  the  early  years 
of  the  15th  century  at  Vallon.  In  1421  she  married  Birenger 
de  Surville,  who  was  killed  at  the  siege  of  Orleans  in  1438.  Her 
husband's  absence  at  tbe  war  inspired  her  heroic  verses  and  bis 
death  her  elegiac  poems.  The  last  of  her  poems  is  a  chant  royal 
addressed  to  Charles  Vm. 

In  1803  Charles  Vanderbouzg  published  as  the  Poisks  ds 
Clotilde  some  forty  poems  dealing  with  love  and  war.  The 
history  gjven  in  the  introduction  of  the  discovery  of  the  manu- 
Kript  was  evidently  a  fable,  and  the  poems  were  set  down  by 
no6t  authorities  as  forgeries,  especially  as  they  contained  many 
anachronisms  and  were  written  in  accordance  with  modem  laws 
of  prosody.  The  manuscript  bad  been  in  the  possession  of 
lean  Francois  Marie,  marquis  de  Surville,  an  SmiprS  who  returned 
to  France  in  1798  to  raise  an  insurrection  in  Provence,  and  had 
paid  the  penalty  with  his  life.  In  1863  Antonin  Mao6  made 
further  inquiries  on  the  subject  and  discovered  letters  from 
Vanderbourg  to  Surville's  widow.  This  correspondence  makes  it 
^  that  Vanderbourg  was  ixmooent  of  forgery  and  believed  that 


the  poems  were  of  rsth-centory  date,  and  that  the  anachronisms 
of  matter  and  form  were  due  to  retouching  by  Surville.  But 
the  researches  of  M.  Mac6  interested  local  antiquarians,  and 
documentary  evidence  was  produced  that  the  wife  of  B6renger 
de  Surville  was  Marguerite  Chalis,  not  Clotilde,  and  that  the 
marriage  dated  only  from  1428.  Moreover  B^rcnger,  whose 
death  at  the  siege  of  Orieans  was  one  of  the  leading  motives 
of  the  book,  liv«i  for  twenty  years  after  that  date.  Friends 
of  M.  de  Surville  also  disclosed  the  fact  that  the  marquis  had 
contributed  archaic  poetry  to  a  Lausanne  journal. 

See  A.  Mac6,  Un  proch  d'kisUnre  littiraire  (1870);  A.  Maion, 
Marguerite  Chalis  et  la  Ugende  de  Clotilda  de  Surville  (1875);  articles 
bvC^ston  Paris  in  the  Revuecritiqued'histcireetdelittirttiure  (March  i, 
1873  and  May  30^  187A),  by  Paul  Cottin  in  the  Bulletin  du  bibliophile 
(1894);  E.  K.  Cbambera,  Literary  Forgeries  (1891):  and  further 
references  in  the  Bibliographie  desjemmes  cilhbres  (Turin  and  Paris, 
1892,  etc.). 

8US,  a  {Movince  o|  southern  Morocco,  once  an  independent 
kingdoDv  and  still  too  unruly  to  be  opened  to  Eurcq^eans,  who 
have  nevertheless  for  centuries  past  made  efforts  to  secure  a 
foothold.  Its  principal  towns  arc  Tarudant,  High  (the  old 
capital),  and  Glimin  on  the  Wad  Nun.  Tarudant,  the  present 
capital,  flourished  in  the  t2th  century  on  account  of  tbe  neigh- 
bouring copper-mines.  Saltpetre  is  now  the  only  important 
product.  Ports  might  be  opened  at  Agadir  Ighir  (once  occupied 
by  the  Portuguese  for  thirty  years  as  Santa  Cruz),  Massa,  Ifni, 
^ksis  and  Asaaka  at  the  mouth  of  the  Wad  Nun.  As  a  coveted 
district,  aU  kinds  of  natural  riches  are  attributed  to  Sus,  but 
it  may  be  assumed  that  they  are  exaggerated.  Europeans  land 
at  their  peril,  since  the  coast  is  by  imperial  order  closed  to  trade, 
no  custom-house  being  provided.  Most  of  the  business  of  Sus 
is  carried  on  at  great  fairs  lasting  eight  or  fifteen  days,  during 
which  time  all  roads  of  approach  are  guaranteed  safe  by  the 
tribesmen  that  trade  may  be  unintermpted.  Caravans  from 
Sus  laden  with  copper-ware,  olive  oil,  butter,  saffron,  wax,  skins, 
dates,  dried  roses,  &c,  are  sent  to  Marrakcsb,  four  days'  journey 
from  Tarudant.  Susis  are  well  known  in  the  north  of  Morocco 
as  able  tradesmen  and  clever  metal  workers.  They  live  f ragally, 
and  are  only  prodigal  in  powder  and  human  life.  Their  language 
is  almost  exclusively  Shilhah,  a  dialect  of  Berber.    (K.A.M.*) 

SUSA  (Biblical,  Shuskau),  the  capital  of  Susiana  or  Elam 
and  from  the  time  of  Darius  I.  the  chief  residence  of  the  Achae- 
menian  kings.  It  had  been  the  centre  of  the  old  monarchy  of 
Elam  and  had  undergone  many  vicissitudes  before  it  fell  into 
the  hands  of  the  Persians  (see  Elam).  The  site,  fixed  by  the 
explorations  of  W.  K.  Loftus,  lies  in  the  plain,  but  within  sight 
of  the  mountains,  between  the  courses  of  the  Kerkha  (Choespes) 
and  the  Disful,  one  of  the  affluenU  of  the  Pasitigris.  The 
Shaur,  a  small  tributary  of  the  Dizful,  washes  the  eastern  base 
of  the  mounds  of  Shush,  and  seems  to  be  the  representative  of 
the  ancient  Ulal  or  Eulaeus.  Thus  the  whole  district  was  fruit- 
ful and  well  watered;  the  surrounding  rivers  with  theur  canals 
gave  protection  and  a  waterway  to  the  Persian  Gulf;  while 
the  position  of  the  town  between  the  Semitic  and  Iranian  lands 
of  the  empire  was  convenient  for  administrative  purposes. 
Susa  therefore  became  a  vast  and  populous  capital;  Greek 
writers  assign  to  it  a  circuit  of  15  or  20  m. 

The  remains  include  four  mounds,  of  which  one  is  the  site 
of  the  citadel  called  Memnonion  by  the  Greeks,  while  another 
(the  Apadana  to  the  east  of  it)  represents  the  palace  of  D.arius  I. 
and  Artaxerxes  IL  Mnemon.  This  latter  has  been  excavated 
by  M.  Dieulafoy  and  the  enamelled  bricks  with  which  its  walls 
were  adorned  are  now  in  the  Louvre.  South  of  these  two  mounds 
is  the  site  of  the  royal  Elamite  dty.  The  fourth  mound,  covering 
the  remains  of  the  poorer  houses,  is  on  the  right  bank  of  the  river 
between  the  Shaur  and  the  Kerkha.  J.  de  Morgan's  excavap 
tions  (since  1897)  have  been  principally  in  the  citadel  mound, 
which  measures  rougbly  1500  ft.  by  825  ft.  and  is  125  ft.  high. 
The  two  lowest  strata  belong  to  the  stone  age,  and  the  first. 
is  characterized  by  a  fine  thin  pottery,  with  y^w  paste  dccor^ 
ated  with  geometrical  patterns  and  animal  or  vegetable  figures 
in  black  and  brown-ied.    Somis  of  it  is  similar  to  the  prehistoric 
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pottery  of  Egypt.  The  pottery  of  the  second  neoHthic  stratum 
is  much  inferior.  Above  these  strata  come  the  remains  of 
Elamite  and  early  Babylonian  civilization  with  inscribed  objects, 
the  oldest  of  which  exhibit  the  pictorial  characters  out  of  which 
the  cuneiform  were  evolved.  Under  the  foundations  of  the 
temple  of  In-Susinak  (in  the  north-west  part  of  the  mound)  a  vast 
quantity  of  bronze  objects  has  been- discovered,  for  the  most 
part  earUer  than  the  loth  century  B.C.  Among  the  monuments 
brought  to  light  in  other  parts  of  the  mound  are  the  obelisk 
of  Manistusu  (see  Babylonia),  the  stela  of  Naram-Sin  and  the 
code  of  Rhammurabi,  along  with  a  great  number  of  historically 
valuable  boundary-stones.  The  upper  portions  of  .the  mounds 
have  yielded,  besides  Persian  remains,  Greek  pottery  and 
inscriptions  of  the  4th  century  B.C.,  numerous  coins  of  the 
Kamnaskires  dynasty  and  other  kings  of  Elymais  in  the  Seleucid 
era,  and  Parthian  and  Sassanian  relics.  In  the  Sassanian  period 
the  dty  was  razed  in  consequence  of  a  revolt,  but  rebuilt  by 
Sapor  (Shapur)  II.;  the  walls  were  again  destroyed  at  the 
time  of  the  Mahommedan  conquest,  but  the  site,  which  is  now 
deserted,  was  a  seat  of  sugar  manufacture  in  Che  middle  ages. 

BtBLiOG  RA  PHY.— W.  K.  Lof tuB,  Tfovels  and  Researches  in  Chaldaea 
andSusiana  (1857) ;  M.  Dieulafoy,  L' Art  antique  de  la  Peru  (1M4-85), 


8USA  (Fr.  Stmsse),  a  dty  of  Tunisia,  on  the  Gulf  of  Hammamet, 
in  35*  49'  N.,  lo*  39'  E.,  36  m.  by  rail  E.  by  N.  of  Kairawan, 
of  which  it  is  the  port,  and  93  m.  S.  by  E.  by  rail  of  Tunis.  Susa, 
which  occupies  part  of  the  site  of  the  andent  HadrUmetum,  is 
built  on  the  side  of  a  hill  sloping  seawards,  and  is  surrounded 
by  a  crenellated  waU,  strengthened  by  towers.  Recesses  in 
the  inner  side  of  the  wall  are  used  as  shops  and  warehotiscs. 
The  kasbah,  or  dtadel,  buflt  on  the  highest  point  within  the 
town,  was  thoroughly  restored  by  the  French  after  their  occupa^ 
tion  of  the  country  in  x88x,  and-aerves  as  military  headquarters 
for  the  district,  the  camp  for  the  troops  being  outside  the  walls 
west  of  the  dtadel.  The  native  town  has  been  little  changed 
since  the  French  occupation,  but  north  of  the  port  a  European 
quarter  has  been  created,  and  here  are  public  buildings  such  as 
law  courts,  a  museum  and  a  town-hall.  The  museum  contains 
many  archaeological  treasures,  notable  mosaics  and  scxUptures. 
The  most  interesting  buildings  in  the  old  town  are  the  Kasr- 
er-Ribat  and  the  Kahwat-d-Kubba.  The  Kasr-er-Ribat  is  a 
square  fortress  with  a  high  tower  and  seven  bastions.  Its  date 
is  uncertain,  but  is  not  later  than  the  9th  century.'  The  Kahwat- 
d-Kubba  (Caf£  of  the  Dome)  is  a  curious  house,  square  at  the 
base,  then  cylindrical,  and  surmounted  by  a  fluted  dome.  It 
was  probably  a  church  during  the  Byzantine  period.  Another 
domed  building,  now  used  as  oil-mills,  dates  from  Roman  and 
Byzantine  tunes.  In  the  Bab-el-Gharbi  (West  Gate)  a  Roman 
sarcophagus  of  jnarble  has  been  built  into  the  wall,  and  serves 
as  a  drinking  fountain.  The  grand  mosque  is  in  the  north-east 
part  of  the  town.  The  andent  harbours  are  sflted  up,  but 
vestiges  of  the  Roman  breakwaters  may  be  seen.  The  modern 
port,  completed  in  1901,  enables  steamers  drawing  ix  ft.  to  lie  at 
the  quays.  Exports  are  chiefly  phosphates  and  other  minerals, 
olive  oil,  esparto  and  cereals;  imports:  cotton  goods,  building 
material,  &c.  The  popuktion,  less  than  10,000  at  the  time 
of  the  French  occupation,  had  increased  in  1907  to  over  25,000, 
of  whom  xsoo  were  French  and  4000  other  Europeans,  chiefly 
Italians  and  Maltese. 

Susa,  the  Arab  town  which  succeeded  Hadrumetum  (^.v.), 
was  fortified  by  the  AgUabite  rulers  of  Kairawan  in  the  9th 
century  a.d.  It  shared  the  general  fortunes  of  Tunisia  and 
became  a  noted  haunt  of  pirates,  who  raided  the  coast  of  Italy. 
In  1537  it  was  unsuccessfully  besieged  by  the  marquis  of  Terra 
Nova,  in  the  service  of  Charles  V.,  but  in  1539  was  captured  for 
the  emperor  by  Andrea  Dona.  As  soon  as  the  imperial  forces 
were  withdrawn  it  became  again  the  scat  of  Turkish  piracy. 
The  town  was  attacked  by  the  French  and  the  Knights  of 
St  John  in  1770,  and  by  the  Venetians  in  1764.  Tt  remained, 
however,  in  the  possession  of  the  bey  of  Tunis. 


Some  35  m.  due  south  of  ^sa.  aad  haV  way  on  the  raad  to  SCax 
is  El  Jem,  the  site  of  the  city  of  Thysdrus.  Ol  the  andent  city  there 
are  scarcely  any  remains  save  the  amphitheatre — a  magnificent  ruin 
scarcely  inferior  to  that  of  the  Colosseum  in  Rome.  There  it  no 
record  of  the  building  of  the  amphitheatre,  which  is  usually  assigned 
to  the  reien  of  Gordian  III.  (a.d.  238-244).  it  is  made  of  limestone 
brought  tram  Sallecta,  20  m.  distant,  bears  evidence  of  hasty  con- 
struction, and  was  probablv  never  finished.  It  is  of  four  storey^~ 
three  open  arcades  crowned  by  a  fourth  storey  with  windows.  The 
first  and  third  arcades  are  Corinthian ;  the  middle  one  Composite. 
Each  of  these  galleries  has  sixty-four  columns  and  the  same  number 
of  arches.  Constantly  used  as  a  fortress  since  the  Arab  invasion, 
the  amphitheatre  suffered  much,  and  in  1697  the  bey  of  Tunis  made 
a  great  breach  in  its  western  end  to  prevent  it  being  again  used  for 
defence.  But  even  in  its  present  condition  the  amphitheatre — 
standing  solitary  in  a  desolate  district — is  grandly  impressive.  Its 
major  axis  is  488  ft.,  its  minor  axis  406  ft,  (The  ngures  of  the 
Colosseum  are  615  and  510)  respectivdy.) 

SUSA  (anc.  SegusiCj  q.v.),  a  dty  and  episcopal  see  of  Piedmont, 
Italy,  in  the  province  of  Turin,  from  which  it  is  $$  m.  W.  by 
rail.  Pop.  (1901),  3607  (town);  5023  (commune).  It  is  situated 
on  the  Dora  Riparia,  a  tributary  of  the  Po,  1625  ft.  above 
sea-level,  and  is  protected  from  the  northern  winds  by  the 
Rocdamdone.  Among  the  medieval  buildings  of  Susa  the  first 
place  bdongs  to  the  church  of  San  Giusto,  founded  in  X029  by 
Olderico  Manfred!  IL  and  the  countess  Berta,  and  in  1772  raised 
to  be  the  cathedral.  It  has  a  fine  brick  campanile  and  brick 
decoration,  and  contains  a  bronze  triptych  of  1358  in  niello, 
with  the  Virgin  and  Child.  In  the  Valle  di  Susa,  about  14  xn. 
east  of  it,  towards  Turin,  near  S.  Ambrogio  di  Torino,  is  the 
monastery  of  S.  Michele  with  a  Romanesque  church,  situated  on 
a  rocky  mountain  (998-X002). 

After  the  time  of  Charlemagne  a  marquisate  of  Susa  was 
established  ;  and  the  town  became  in  the  i  ith  century  the  capital 
of  Adelaide  countess  of  Savoy,  who  was  mistress  of  the  whole 
of  Piedmont.  On  his  retreat  from  Legnano  in  ii76BaTbarossa 
set  fire  to  Susa;  but  the  town  became  more  than  ever  important 
when  Emmanud  Philibert  fortified  it  at  great  expense  in  the  x6th 
century.    It  was,  however,  dismantled  by  Napoleon  I.  in  1796. 

SUSARION,  Greek  comic  poet,  a  native  of  Tripodiscus  in 
Megaris.  About  580  B.C.  he  transplanted  the  Megarian  comedy 
(if  the  rude  extempore  jests  and  buffoonery  deserve  the  name) 
into  the  Attic  deme  of  Icaria,  the  cradle  also  of  Greek  tragedy 
and  the  oldest  seat  of  the  worship  of  Dionysus.  According  to 
the  Parian  Chronide,  there  appears  to  have  been  a  competition 
on  this  occasion,  in  which  the  prize  was  a  basket  of  figs  and 
an  amphora  of  wine.  Susarion's  improvements  in  his  native 
farces  did  not  indude  a  separate  actor  or  a  regular  plot,  but 
probably  consisted  in  substituting  metrical  compositions  for  the 
old  extempore  effusions  of  the  chorus.  These  were  intended 
for  recitation,  and  not  committed  to  writing:  But  such  per- 
formances did  not  suit  the  taste  of  the  Athenians,  and  nothing 
more  is  heard  of  them  until  eighty  years  after  the  time  of  Susarion. 
U.  von.  Wilamowitz-M6llendorff  (in  Hermes,  ix.)  considers  the 
so-called  Megarian  comedy  to  have  been  an  invention  of  the 
Athenians  themsdves,  intended  as  a  satire  on  Megarian  coarse- 
ness and  vulgarity.  The  lines  attributed  to  Susarion  (in  Mdn€ke, 
Poetamm  comkorum  graecorum  fragmenla)  are  probably  not 
genuine. 

SUSO  [Sbuse],  HEINRICH  (1300- 1366),  German  mystic,  was 
bom  of  good  famOy  at  Dberlingen  on  Lake  Constance  on  the 
2ist  of  March,  in  all  probability  in  the  year  1300;  he  assumed 
the  name  of  his  mother,  his  father  bdng  a  Herr  von  Berg.  He 
was  educated  for  the  Church,  first  at  Constance,  then  at  Cologne, 
where  he  came  under  the  influence  of  the  greatest  of  the  German 
mystics,  Mdster  Eckart.  He  subsequently  entered  a  monastery 
in  Constance,  where  he  subjected  himsdf  to  the  severest  ordeals 
of  ascetidsm.  In  X335  he  wandered  through  Swabia  as  a 
preacher,  and  won  all  hearts  by  hb  gentle,  persuasive  doquence; 
the  effusive  lyridsm  of  his  language  made  him  an  especial 
favourite  among  the  nuns.  About  1348  he  seems  to  have  setUed 
in  Ulm,  where  he  died  on  the  25th  of  January  f3<(6.  Suso's 
first  work,  Das  BUckkin  der  Wahrkeit,  was  written  In  Cologne 
about  1329;  setting  out  from  Eckart 's  doctrines,  he  presents 
the  mystic  faith  from  its  speculative  or  theoretical  side:  whereaii 


SUSPENSURA— SUSSEX,  EARLS  OF 


163 


in  Das  BtcUem  ier  eieigem  WeUkeitt  written  some  yean  later 

in  Constance,  he  dhnissrs  the  practical  aspects  of  mystidsm. 

llie  latter  iroric,  which  Suso  also  translatcid  into  Latin  under 

the  title  of  Horolopum  sapienliae^  has  been  called  the  finest 

(rait  of  German  mystidsm.    Soso  is  the  poet  of  the  early  mystic 

movement,  **  the  Minnesinger  of  Cottamitme."    But  his  faith 

is  purdy  medieval  in  tone,  inspired  by  the  romanticism  of  the 

a^  of  duvalry;  the  individualism,  the  philosophic  insight  and 

the  anti-Catholic  tendendes  which  made  the  mystic  movement 

in  its  later  manifestations  so  important  a  forerdnner  of  the 

Reformation  are  absent. 

Suao's  works  were  codocted  as  earfy  as  rA82  and  again  in  1513; 
recent  editions:  Heinrich  Saao's  Leoen  und  Sckriften,  ed.  by  M. 
DieMnbrock  (1829;  4th  ed.,  1884);  Suao's  Deutsche  Scknfuk^  by 
F.  H.  &  Denifle  (1878-1880^  not  cooipleted),  and  Deutsche  ScknfUn, 
by  K.  Bihimeyer  (2  vols.,  1907).  See  also  W.  Preger,  Die  oriefe 
Beinrich  Suscs  (1867);  W.  Pre«r,  CeukUhJe  der  deuischen  Mystik 
(1882),  voL  iL;  J.  jSger,  Heinrich  Sense  ans  Srkwahen  (1894). 

SUSPBNSURA,  the  architectural  term  given  by  Vitruvius 
(v.  xo)  to  the  hollow  space  under  the  floor  of  a  Roman  bath, 
hi  which  the  smoke  from  the  furnace  passed  to  the  vertical  flues 
in  the  waD  (see  Hypocaust). 

SUSSEX,  EARU  OP.  The  early  history  of  the  earldom  of 
Sussex,  a  title  that  has  been  borne  at  different  periods  by  several 
English  families,  is  involved  in  some  obscurity,  owing  to  the 
fact  that  under  the  Norman  kings  the  titles  of  earls  were  often 
indifferently  derived  from  a  county,  from  its  chief  town,  or  from 
the  eari's  prindpal  residence,  altbou^  the  distinctive  mark  of 
an  eari  was  deemed  to  be  his  right  to  "  the  third  penny  "  of 
the  pleas  of  a  county  (see  Eakl).  Thus  in  the  X2th  century 
the  same  person  is  sometimes  found  described  as  eari  of  Sussex, 
sometimes  as  earl  of  Chichester,  and  sometimes  as  earl  of  Arundel, 
while  the  inclusion  of  the  counties  of  Sussex  and  Surrey  imder 
the  jurisdiction  of  a  single  sheriff  led  at  one  time,  as  will  be  seen, 
to  a  further  confusion  between  the  earldoms  of  those  counties. 
The  difficulty  Is,  again,  increased  by  the  Crown's  admission 
in  1433  that  the  possession  of  the  castle  of  Arundel  carried  with 
it  the  right  to  the  title  of  eari  of  Arundel,  though  later  investiga- 
tion (see  Lords^  Reports  on  the  Dignity  of  a  Peer,  i.  404-429)  has 
proved  the  invalidity  of  the  claim,  and  Mr  J.  H.  Round  and 
other  modem  authorities  maintain  that  inasmuch  as  Norman 
earls  were  earls  of  counties,  the  earldom  of  Arundel  was  strictly 
that  oi  Sussex. 

On  the  other  hand  G.  E.  Cockayne  {Complete  Peerage,  i.  138, 
139)  holds  that  Roger  de  Montgomery,  who  received  grants 
from  William  the  Conqueror  of  a  large  paH  of  the  county  of 
Sussex,  induding  the  dty  of  Chichester  and  the  castTe  and  honour 
of  Arundel,  besides  lands  in  Shropshire  with  the  castles  of 
Shrewsbury  and  Montgomery,  but  who  does  not  appear  to  have 
had  "  the  third  penny  "  of  any  county,  "  was  an  earl  pure  and 
simple,  and  that,  as  was  usual  in  those  early  times,  his  earldom 
was  indifferently  styled  dther  from  the  territories  of  Chichester 
or  of  Shropshire,  or  from  the  castles  of  Arundd,  Shrewsbury 
or  Montgomery."  This  Roger  de  Montgomery  was  considered 
by  Dugdale,  a  ijth-century  authority,  to  have  been  earl  of 
Sussex.' 

Whatever  Roger's  titles  may  have  been,  they  were  forfeited 
to  the  Crown  when  his  son  Robert  was  attainted  in  xro2,  and 
the  forfeited  estates  were  conferred  by  Henry  I.  on  his  second 
wife  AdcHcia,  who  after  Henry's  death  married  William  de  Albini, 
or  d'Aubigny.  The  latter  was  created  earl  of  Sussex  by  King 
Stephen,  and  "  the  third  penny  "  of  that  couitty  was  confirmed 
to  him  by  an  instrument  of  the  rdgn  of  Henry  11.,  in  which 
however,  he  is  styled  earl  of  Arundel,  a  designation  by  which 
he  was  more  generally  known.  His  grandson  William,  3rd  earl 
of  Sussex,  was  one  of  King  John's  sureties  for  the  observance 
of  Magna  Carta;  and  the  earldom  remained  In  his  family  till 
1243,  when  it  reverted  to  the  Crown  on  the  death  of  Hugh  de 
Albini,  sth  earl  of  the  line  (see  Arundel,  Earls  of).  This  Hugh 
married  Isabel,  daughter  oif  William  de  Warenne,  earl  of  Surrey, 
who  survived  him  by  nearly  forty  years,  during  which  time  she 
held  the  estates  of  the  earldom  of  Sussex  in  dower;  after  her 
-ieath  in  22S2  her  brother  John  de_Warenne,  eari  of  Surrey, 


was  m  various  writs  described  as  "  eari  of  Surrey  and  Sussex,^' 
the  same  style  being  also  used  by  his  grandson  and  successor, 
another  John  de  Warenne  (i28fr>i347),  though  it  is  not  dear 
that  dther  of  these  Warennes  had  any  right  to  the  Sussex  title, 
the  confusion  having  perhaps  arisen  through  both  counties 
being- imder  the  jurisdiction  of  one  sheriff.  In  any  case  the  earl- 
dom of  Sussex,  k  vested  in  the  younger  Warenne,  reverted  to 
the  Crown  on  his  death  without  le^tlmate  issue  in  1347,  when 
his  estates  devolved  on  his  nephew  Richard  Fitaalan,  eari  of 
Arundd.  Since  the  death  of  the  last  eari  of  the  de  Albini  line 
in  X  243  the  earldoms  of  Arundel  and  Sussex  had  been  separate. 

For  nearly  two  hundred  years,  from  1347  to  1529,  the  title  of 
eari  of  Sussex  did  not  exist  in  the  English  peerage.  In  1529, 
however,  it  was  conferred  on  Robert  Raddiffe,  Raddyffe  or 
Ratclyffe  {c.  X483-X542),  who  had  been  made  Viscount  Vitxwalter 
in  1 525.  Raddle  was  a  son  of  John  Raddiffe,  Baron  Fitzwalter 
(c.  X452-X496),  and  a  grandson  of  Sir  John  Raddiffe  of  Attle- 
borough  in  Norfolk,  who  became  Baron  Fitzwalter  by  right  of 
his  wife  Elizabeth.  The  younger  John  Raddiffe  shared  in  the 
conspiracy  of  Perkin  Waibeck  and  was  beheaded  for  high  treason 
in  X496.'  The  attainder  bdng  reversed  in  1506,  his  son  Robert 
became  Baron  Fitzwalter  in  iso^  and  was  soon  a  prominent 
person  at  the  court  of  Henry  VIII.  In  x 529  he  was  created  earl 
of  Sussex  and  in  XS40  he  was  appointed  great  chamberlain  of 
Enc^d.  He  died  on  the  26th  of  November  1542,  when  his 
son  Henry  (c.  X506-X5S7)  became  the  2nd  earl.  Henry's  son, 
Thomas  Raddiffe  (see  below),  became  the  3rd  earl.  Thomas  was 
succeeded  in  1 583  by  his  brother  Henry  {c.  1 530-k  593)  who  served 
Elizabeth  in  Ireland.  His  son  Robert  (c.  1569-16  29), the  5th  earl, 
was  a  soldier  and  a  patron  of  men  of  letters.  When  Robert's 
son,  Edward,  the  6th  earl  {c.  155  2- 1641),  died,  the  title  became 
extinct,  but  the  barony  of  Fitzwalter  passed  to  the  family  of 
Mndmay,  which  held  it  until  1756,  when  it  fell  into  abeyance. 

In  X644  Thomas  Savile  (c.  isgo-^.  1659),  son  of  John  Savile, 
jst  Baron  Savile  of  Pontefract  (1566-1630),  was  created  earl  of 
Sussex.  Having  been  elected  to  the  House  of  Commons  as 
member  for  Yorkshire  in  1624,  Savile  became  an  opponent  of 
Wentworth,  afterwards  earl  of  Strafford,  the  rivaky  between 
the  SavOes  and  the  Wentworths  having  long  been  a  feature 
of  the  history  of  Yorkshire,  and  attaching  himself  to  the  duke 
of  Buckingham,  he  was  created  Viscount  Savfle  of  Castlebar 
in  the  peerage  of  Ireland  in  X628,  and  two  years  later  aucccfeded 
to  his  father's  English  peerage.  His  growing  enmity  ta  Straf- 
ford  led  him  into  violent  opposition  to  the  government  as  the 
earl's  power  increased,  and  in  1640  he  entered  into  correspon- 
dence with  the  Scots,  to  whom  he  sent  a  promise  of  support 
to  which  he  forged  the  signatures  of  six  peers.  He  was  appointed 
lord  president  of  the  council  of  the  north  in  succession  to  Straf- 
ford, but  after  the  fall  of  the  latter  he  went  over  to  the  Royalist 
party,  in  whose  interest  he  exerted  his  influence  in  Yorkshire 
in  a  manner  that  brought  upon  him  the  displeasure  of  the 
parliament  in  1642.  His  efforts  to  exonerate  himself  led  to  his 
being  suspected  by  the  Royalists,  and  to  his  arrest,  while  his 
residence,  Howley  Hall,  was  sacked  by  Newcastle,  the  Royalist 
general.  Having  been  pardoned  by  Charles,  whom  Savile  attended 
at  Oxford,  he  was  created  earl  of  Sussex  in  1644 ;  but  his  efforts 
to  promote  peace  on  terms  distasteful  to  the  king  brought  him 
again  into  disfavour,  and  in  1645  he  was  imprisoned  and  accused 
of  high  treason.  Imping  from  this  chaige  on  the  ground  of 
his  privilege  as  a  peer,  he  went  to  London  and  again  ingratiated 
himself  with  the  popular  party.  Intriguing  simultaneously 
with  both  parties,  he  continued  to  play  a  double  game  with 
considerable  skill,  although  he  suffered  imprisonment  in  1645 
for  accusing  Holies  and  Whitelocke  of  treachery  in  negotiations 
with  the  king,  and  was  heavily  fined.  After  this  he  retired 
into  private  fife  at  Howley  Hall,  where  be  died  about  1659. 
He  was  succeeded  In  thtf^  earldom  of  Sussex  by  his  son  Jaihes, 
on  whose  death  without  issue  in  167X  the  title  became  extinct, 
tt  was  revived  in  X684  in  favour  of  Thomas  Lennard,  isth 
Baron  Dacre,  whose  wife  Ann  (d.  1722)  was  a  daughter  of  the 
famous  duchess  of  Cleveland  by  King  Charies  TI.,  and  again 
became  extinct  at  this  nobleman's  death  in  171$.    The  title 
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In  iSoi  Prince  Augustus  f  redeiic 
of  George  HI,,  was  ciealed  duke  of 
years  abroad,  Ihc  prince  was  mairie 
Augusta(d.  iE3o1dai«btero[Jobn  Mumy, 4th  eari oj Du 
The  ceremony  was  repeated  in  London  and  t«o  children  weie 
bam,  but  under  Ilie  Eoya]  Maniage  Act  of  ij;9  tbe  Court  ol 
Arches  declared  the  union  illegal.  The  children  took  the  name 
«[  d'Este.  The  son,  Sii  Augustus  Fiederick  d'Este  (1794-1848], 
became  a  colonel  in  tbe  British  army.  In  1843  he  claimed  his 
father's  honours,  but  the  House  of  IJiids  decided  against  bim. 
He  died  unmirried.  The  daughter,  Augusta  Emma  (iSoi- 
1E6G)  mairied  Sir  Thomas  Wilde,  afterwards  Lord  Truro. 
Unlike  his  brotheis  the  duke  of  Sussex  was  a  man  of  liberal 
Ideas;  he  favoured  the  abolition  of  the  slave  trade,  the  repeal 
of  the  


Roma 


Catholics, 


1   Je- 


His   s 


Cecih 

a,  widow  of  Sir  George  Buggin.  was 

created  duchess  of 

nesa  in   1840- 

He  died  u 

Kea^ 

ton  Faluc  on  tbe 

ol  April  .843. 

Th 

older  title  of  eul  of  Sussex 

ved  in  1S74  "hen 

lett,  the  third  son  of  Queen 

Viclo 

ria,  irho  at  the 

lame  time  wai 

aeated 

duke  of  Connaught 

•nd 

EUSSBX.  THOMAS  RASCLTFFB  loi  RxiCLvnE),  jiD  Eail 

or  (t.  ijiS-iiSs),  Jord-licuUDant  of  Ireland,  eldest  son  ol  Htnry, 
lad  Ctrl  of  Suuex  (see  Sussek,  Eaeu  or],  by  hii  Cirsi  wife, 
Eliisbcth.  daughter  of  Tbomai  Homrd,  md  duke  of  Narfolli, 
*»s  born  about  1515,  and  after  bis  lather's  succession  to  the 
eatldoin  in  rj43  was  styled  Viscount  Fitzwalter.  After  serving 
is  the  army  abroad,  he  was  employed  in  ijsr  in  negotiating  a 
marriage  between  Edward  Vf.  and  a  daughter  dI  Henry  II., 
king  at  France.  His  prominence  in  the  kingdom  was  shown  by 
his  Induaon  among  the  agnatories  to  the  letters  patent  of  the 
leth  of  June  1553  seltling  the  crown  on  Lady  Jane  Grey; 
but  be  nevertheless  woo  favour  with  Queen  Mary,  who  employed 
him  in  arrangipg  ber  marriage  with  Philip  ol  Spain,  and  who 
*     ■'"      0  the  peerage       "         —        ■       ■     ■ 


liogloEnglao. 


a  thee: 


or  Cbarle 


ited  lord  deputy  of  Ireland 


In  April  1556,  Fi 

The  prevailing  arurchy  in  Inland,  »  country  wnien,  nominauy 
lubiecl  to  tbe  Englisb  Crown,  was  torn  by  lends  among  its 
practically  independent  native  chieftains,  rendered  the  task 
of  the  lord  deputy  one  of  no  ordinary  difficulty;  »  dilScully 
that  was  increased  by  the  ignotaocc  of  Engfish  statesmen  con- 
cerning Ireland  and  Irish  conditions,  and  by  their  incapadty  to 
devise  or  to  carry  into  execution  any  consistent  and  thorou^- 
going  policy  for  bringing  the  half-conquered  island  under  an 

upon  Fit2walter  by  the  government  in  London  compr^ted  the 
reversal  of  the  partial  attempt)  thai  had  been  made  during  the 
iboil  reign  ol  Edwird  VI.  to  promote  Pnt  est  ant  Ism  in  Ireland, 
and  the  "  plantation  "  by  English  setilere  of  that  part  of  the 
country  then  known  as  Oflaly  and  Uix.  But  before  Filswalrer 
could  give  his  atleniion  to  such  matters  he  found  it  necessary 
to  malu  an  expedition  into  Ulster,  which  was  being  kept  in  a 
connanl  Hale  of  disturbance  by  the  Highland  Scots  from 
Kintyie  and  tbe  Islands  who  wete  miking  seltlemcDts  along 


the  disdtd  known  u  llie  Glynnea  (glen*), 

of  Shane  O'Neill  to  convert  into  effective 
Itainship  ol  bis  cisn  which  he  had  recently 
wrested  from  bis  father.  Conn,  isl  eari  of  Tyione.  Having 
defeated  O'Neill  and  his  allies  the  MacDonneUs.  tbe  lord  deputy, 
who  by  the  death  of  his  father  in  February  15^7  became  earl  ol 
Sussex,  returned  to  Dublin,  where  he  suinrmiQCd  a  parliament 
in  June  of  that  year.  Statutes  were  passed  declaring  the  legiti- 
macy of  Queen  Maiy,  reviving  the  laws  for  the  suppression  of 
heresy,  forbidding  the  immigration  ol  Scots,  and  vesting  in  ibe 
Crown  the  territory  comprised  in  what  are  now  the  King's  County 
and  Queen's  County,  which  were  then  to  named  alter  Philip 
and  Muy  reapeitivcly. ,  Having  carried  this  lepslation,  Sussex 
endeavoured  to  give  forcible  effect  to  it.  first  by  taking  the  field 
against  Domu^  O'Conor,  whom  he  failed  to  capture,  apd 
afterwards  against  Shane  O'NmU,  whose  land)  in  Tyrone  he 
ravaged,  restoring  to  their  nominjil  rights  the  earl  ol  Tyrone 
and  his  reputed  son  Matthew  O'Neill,  baron  of  Dungannon 
(see  O'NtiLL).    In  June  of  (he  following  yeir  Sussex  turned  bil 

his  nephew  ConorO'Brien,  earl  of  Thomr 


topay  al 


n;  he  Ion 


The  O'Brien  a  traitor.  In  the  autumn  ol  1558  the 
ids  oi  the  Scottish  islanders  in  the  Antrim  ( 
Irastic  treatment  by  the  lord  deputy.    Sussex 


procl 


mgat  Cat 

Tickfergus  he  fired  and  plundered 

the  settlements  of 

he  Scots 

on  the  Antrim  coast  before  returning  to  Dutlin  for 

Christmas. 

In  then 

xtropolis  the  news  reached  him  0 

the  queen's  death. 

Crossing  I 

0  England,  be  look  part  In  the  ce 

remonial  ol  Que^n 

Diiabeth 

coronation  in  January  1559;  ai 

d  in  Ibe  Inllowing 

luly  he  re 

umed  to  Ireland  with  a  fresh  co 

mmisdon,   now  as 

lord  lieute 

nant,  from  the  new  queen,  whose  policy  reqiured  him 

0  terms  if  posable  with  the  trou 

blesome  leaden  ol 

the  O'Neilb  and  the  MacDonnells.    Shane 

O'Neill  refused  to 

meet  Sussex  without  security  lor  his  safety. 

nd  having  estab- 

HS  ol  peace  which 

Sliiabetb 

was  unwilUng  to  grant.    Sussex  (aj 

cd  in  his  effort!  to 

bring  Shane  to  aubmission,  cither  by  open 

warfare  or  by  a 

ttempl  to  procure  the  Irish  chiel 

He  was  preparing  lor  a  fresh  attempt  when 

he  was  superseded 

by  the  ear 

of  Kildare,  who  was  commission 

rd  by  Eluabclh  lo 

open  nego 

iaiions  with  O'Neill,  the  result 

he  latter 

repaired  to  London  aiui  made  In 

Shane's  conduct  on  his  return 

0  Ireland  was  no 

essrebell 

Dus  than  before,  and  energetic  me 

isurcs  against  him 

became  m 

g  obtained  EUia- 

beih's  san 

lion,  Sussex  conducted  a  campiig 

in  the  summer  ol 

1563  with  Armagh  as  his  temporary  headq 

aitle,  tbe  operiiions  led  10  00  res 

uU  and  left  Shane 

O'Neill  with  his  power  little  diminished.  His  continued  failute 
to  effect  a  purpose  lor  the  accomplishment  of  which  he  possessed 
inadcqiule  resources  led  Sussex  to  pray  for  bis  recall  from 
Ireland;  and  his  wish  was  granted  in  May  15G4.  His  govern- 
ment of  Ireland  had  not,  however,  been  wholly  without  Iruit. 

limits  ol  the  Pale;  tbe  policy  irf  planling  English  settlris  in 
OHaly  snd  Leii  was  carried  out  by  him  in  ijfij  with  a  certain 
measure  ol  success;  and  alihougb  be  fell  lar  short  of  estali- 
Ushing  English  rule  throughout  any  large  part  of  Ireland,  he 
made  Its  iDlluence  fell  in  remote  parts  of  the  island,  such  as 
Tboinond  and  the  Clynnes  of  Antrim,  where  the  Independence 
ol  the  native  septs  had  bilhetio  been  subjected  not  even  10 
nominal  interference.  His  Iclieia  from  Ireland  display  a  just 
toiiCeptlon  of  the  problems  with  which  be  was  confronted,  and 
rl  the  methods  by  which  Ibeir  solution  should  be  undertaken; 
and  his  failure  was  due.  not  10  lack  of  slaiesminship  or  of 
executive  capacity  on  his  own  part,  but  to  the  insufficiency 


SUSSEX 


«65 


of  the  Rsooroes  placed  at  Us  eommand  and  want  of  lostgbt  and 
pecsistence  on  the  part  of  filixabeth  and  her  ministen. 

On  his  return  to  England,  Suvex,  who  before  leaving  Ireland 
had  to  endure  the  indignity  of  an  biquiry  into  his  adininistra- 
tion  instigated  by  his  enemies,  threw  himself  into  opposition  to 
the  earl  of  Leicester,  especially  in  regard  to  the  suggested 
marriage  between  that  nobleman  and  the  queen.  He  does 
not  appear  to  have  on  that  account  incurred  Elizabeth's  dis- 
pleasure, for  in  1566  and  the  following  year  she  employed  him  in 
negotiations  for  bringing  about  a  different  matrimonial  alliance 
which  he  waxnly  supported,  namely,  the  proposal  that  she 
should  bestow  her  hand  on  the  archduke  Charles.  When  this 
project  fell  to  the  ground  Sussex  returned  from  Vienna  to 
London  in  March  1568,  and  in  July  he  was  appointed  lord 
president  of  the  north,  a  poation  which  threw  on  him  the 
responsibility  of  dealing  with  the  rebellion  of  the  earls  of 
NortHumberland  and  Westmorland  in  the  following  year.  The 
weakness  oi  the  force  at  his  disposal  rendered  necessary  at  the 
outset  a  caution  which  engendered  some  suspicion  of  his  loyalty; 
and  this  suspicion  was  increased  by  the  counsel  of  moderation 
which  he  urged  upon  the  queen;  but  in  1570  he  laid  waste  the 
border,  invaded  Scotland,  and  raided  the  country  roimd  Dum- 
fries, reducing  the  rebel  leaders  to  complete  submission.  In 
July  X573  Sussex  became  lord  chamberlain,  and  he  was  hence- 
forUi  in  frequent  attendance  on  Queen  Elizabeth,  both  in  her 
progresses  through  the  country  and  at  court,  until  his  death  on 
the  9th  of  June  1583. 

The  earl  of  Sussex  was  one  of  the  great  nobles  of  the  Eliza- 
bethan period.  Though  his  loyalty  was  questioned  by  his 
enemies,  it  was  as  imwavering  as  hts  patriotism.  He  shone  as  a 
courtier;  he  excelled  in  diplomacy;  he  was  a  man  of  cultivation 
and  even  of  scholarship,  a  patron  of  literature  and  of  th^  drama 
on  the  eve  of  its  blossoming  into  the  glory  it  became  soon  after 
his  death.  He  was  twice  married:  first  to  Elizabeth,  daughter 
of  Thomas  Wriothesley,  eari  of  Southampton;  and  secondly 
to  Frances,  daughter  of  Sir  William  Sidney.  His  second  wife 
was  the  foundress  of  Sidney  Sussex  CoUege  at  Cambridge, 
which  she  endowed  by  her  wiU,  and  whose  name  coifamemorates 
the  father  and  the  husband  of  the  countess.  The  eari  left  no 
diildrcn,  and  at  his  death  his  titles  passed  to  his  brother  Henry 
(see  Sussex,  Easis  op). 

S^  P.  F.  Tytler,  En^nd  under  (ke  Reipu  ef  Edward  VI.  and  Mary 
(2  vols.,  London,  1830);  Richard  Bagu-ell,  Ireland  under  the  Tudors 
<3  vols.,  London,  1S65-1890);  Calendar  of  the  Carew  MSS.;  John 
Stow,  Amules  (London,  1631) ;  Charles  Henry  Cooper,  Aihenae canto- 
kriaente^t  vol.  L  (Cambridfge,  185B),  contatning  a  biazraphy  of  the 
eon  of  Sussex  ;J[ohn  Scnrpe,  EcctesuuliaU  Memorials  (Oxford,  1B33); 
Sir  Cuthbert  Snarpe,  Memorials  oj  the  Rebellion  of  i^6g  (London, 
1840);  John  Nichols,  Progresses  and  Public  Processions  of  Queen 
Blttabeth  (3  vols.,  London,  1823) ;  Sir  Witliam  Dugdaie,  The  Baronage 
tf  £»S<a«M  (London,  1675).  (R.  J.  M.) 

SUSSEX  &  southern  county  of  England,  bounded  N.*  by 
Surrey,  N,£.  by  Kent,  S.  by  the  English  (Hiannel,  and  W.  by 
Bamp^iire.  llie  area  is  1459' a  sq.  m.  The  extreme  length 
from  E.  to  W.  is  7^  m.,  while  the  breadth  never  exceeds  28  m., 
but  the  county  is  not  wholly  on  the  southward  slope,  for  in  the 
middle  northern  district  it  contributes  a  small  drainage  area 
to  the  Thames  basin,  and  the  river  Medway  rises  in  it.  A  line 
of  hills  known  as  the  Forest  Ridges  forms  the  watershed.  Its 
direction  is  E.S.E.  from  the  northern  part  of  the  county  to  the 
coast  at  Fairilght  Down  east  of  Hastings,  and  it  teaches  a  height 
of  about  800  ft.  in  the  neighbourhood  of  Crowborough.  The 
salient  physical  feature  of  the  county,  however,  is  the  hill 
range  called  the  South  Downs  (9ee  Downs).  Entering  in  the 
west,  where  its  summit  b  about  zo  m.  from  the  sea,  it  runs  ea^t 
for  some  50  m.,  gradually  approaching  the  coast,  and  terminating 
In  the  bold  promontory  of  Beachy  Head  near  Eastbourne.  The 
average  height  is  about  500  ft.,  though  some  stmmiits  exceed 
700,  and  Ditchling  Beacon  is  over  800.  The  portion  of  the  county 
north  of  the  South  Downs  is  called  the  Weald  {q.v.).  It  was 
formeriy  covered  with  forest,  and  this  part  of  the  county  is 
Still  wdl  wooded.  About  x66o  the  total  area  under  forest 
WBS  estfanated  to  exceed  soo^ooo  acres,  but  much  wood  was 


cut  to  supply  the  furnaces  of  the  Ironworks  which  formed  an 
important  industry  in  the  county  down  to  the  17th  century, 
and  survived  eveh  until  the  early  years  of  the  19th. 

The  rivers  wholly  within  the  county  are  small.  All  rise  in 
the  Forest  Ridges,  and  all,  except  the  Rother,  which  forms 
part  of  the  boundary  wit.h  Kent,  and  falls  into  the  sea  below 
Rjre,  breach  the  South  Downs.  From  east  to  west  they  are  the 
Cuckmere,  rising  near  Heathfield;  the  Ouse,  Adur  and  Arun, 
all  rising  in  the  district  of  St  Leonard's  Forest,  and  having  at 
their  mouths  the  ports  of  Newhaven,  Shoreham  and  Little* 
hampton  respectively.  The  natural  trench  known  as  the  Devil's 
Dike  is  a  point  greatly  favoured  by  visitors  from  Brighton. 
The  coast-line  is  practicdly  coextensive  with  the  extreme  breadtli 
of  the  county,  and  its  character  greatly  varies.  The  sea  has 
done  great  damage  by  incursion  at  some  points,  and  has  receded 
in  others,  within  historic  times.  Thus  what  is  now  marsh- 
land or  "Levck"  round  Pevensey  was  formerly  an  island- 
studded  bay.  In  the  east  Winchelsea  and  Rye,  members  of 
the  Cinque  Ports,  and  great  medieval  towns,  are  deprived  of 
their  standing,  the  one  wholly  and  the  other  in  part,  since  a  low 
flat  tract  interposes  between  theh:  elevated  sites  where  formerly 
was  a  navigable  inlet.  Yet  the  total  submergence  of  the  site 
of  Old  Winchelsea  was  effected  in  the  i^3th  century.  The  site 
of  the  ancient  cathedral  of  Selaey  is  a  mile  out  at  sea.  Between 
1293  and, 1 340  upwards  of  5500  acres  were  submerged.  In 
the  early  part  of  the  14th  century  Pagham  Harboiu-  was  formed 
by  a  sudden  irruption  of  the  sea,  devastating  2700  acres,  since 
r^aimed.  There  is  reason  to  believe  that  the  whole  coast- 
line has  subsequently  been  slightly  raised.  These  changes  are 
reflected  in  the  numerous  alterations  recorded  in  the  course  of 
certain  of  the  rivers  near  their  mouths.  Thus  the  Rother  was 
diverted  by  a  great  storm  on  the  x  2th  of  October  1250,  before 
which  date  it  entered  the  sea  12  m.  to  the  east.  The  out* 
let  of  the  Ouse  was  at  Seaford  until  1570,  and  that  of  the 
Adur  formeriy  shifted  from  year  to  year,  ranging  east  and 
west  over  a  distance  <^  3  m.  Submerged  forests  are  found 
off  the  shore  at  various  points.  Long  stretches  of  firm  sand, 
and  the  mild  climate  of  the  coast,  shdtered  by  the  hills  from 
north  and  east  winds,  have  resulted  in  the  growth  of  numerous 
watering-places,  of  which  the  most  popular  are  Brighton, 
Hastings,  Eastbourne,  Bexhill,  Seaford,  Shoreham,  Worthing, 
Littlehampton  and  Bognor. 

Geology. — ^The  disposition  of  the  rock  formations  of  Sussex  is 
simple.  The  South  Downs  consist  of  chalk,  which  extends  from 
Beachy  Head  by  Seaford,  Brighton.  Lewes,  Steyniog  and  Goodwood 
to  the  western  border.  The  dip  of  the  chalk  is  southerly,  while  a 
strong  escarpment  faces  the  north.  From  the  summit  of  the  Downs 
the  hiUy  country  observed  on  the  northern  side  is  occupied  mainly 
by  the  Hastings  Beds  and  the  Weald  Clay;  at  the  foot  of  the  escarps 
meot  lie  the  Gault  and  Upper  Greensand,  while  between  these  forma- 
tions and  the  Wealden  rocks  thoe  w  an  elevated  ridee  of  ground 
formed  by  the  Lower  Greensand.  On  the  southern  side,  narrow  at 
Brighton  but  broadening  westward,  is  a  level  tract,  8  m.  wide  ia 
the  peninsula  of  Selsey,  which  owes  its  level  character  to  the  action 
of  marine  planation.  Thb  tract  is  occupied  partly  by  Chalk  and 
partl)^  by  Tertiary  rocks,  both  much  obscured  by  more  recent 
deposits.  On  this  side  the  chalk  hills  axe  deeply  notched  by  dry 
valleys  or  coombs,  which  frequently  end  in  cirques  near  the  north* 
ward  escarpment.  The  present  aq>ect  of  the  strata  has  been 
determined  by  the  broad  east  and  west  fold  with  its  subordinate- 
members,  known  as  the  Wealden  anticline.  Only  the  southern  and 
central  portions  of  this  anticline  are  included  in  tiu's  country ;  at  one 
time  there  is  no  doubt  that  the  Chalk,  Greensand  and  Gault  covered 
the  entire  area  in  the  form  of  an  uplifted  dome,  but  denudation  has 
removed  the  Chalk  and  most  of  the  other  formations  as  far  as  the 
North  Downs,  exposing  thereby  the  underiying  Wealden  Beds. 
The  oldest  rocks  thus  brought  to  light  along  the  crest  of  the  anticline 
are  the  Purbeck  Beds,  small  patches  of  shale  and  limestone,  with 
some  important  beds  of  gypsum,  which  lie  north-west  of  Battle. 
A  deep  boring  (r905  ftO  at  Netherfield,  passed  through  Portlandian 
Beds  and  Kimmerioge  Clay  into  Oxford  Clay,  but  these  do  not  appear 
anyiK'here  at  the  surface.  Above  the  Purbeck  Beds,  and  covering  all 
the  north-eastern  portion  of  the  county  from  the  coast  at  Bexhill  and 
Rye  to  Horsham,  are  sands  and  clays  of  the  Lower  Wealden  or 
Hastings  Beds.  This  includes  the  following  local  subdivisions,  in 
ascendmg  <»der;  the  Falrlight  Clay,  Ashdown  Sand,  Wadhurst 
Clay.  Lower  Tunbridge  Wells  Sand,  Grinstead  Day  and  Upper 
Tunbridge  Wells  Sand  (with  Tilgate  stone  at  the  top  and  Cuckfield 
Clay  at  the  base).   The  Weald  Clay  occupies  a  belt  of  lower  ground 
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on  the  south  and  west  oC  the  Hastily  Saodt.  it  coniistt  of  blue  and 
mottled  clays  with  thin  sand  layers  and  beds  of  hafxl  limestone, 
the  "  Sussex  marble"  with  the  shellsof  Patudtna.  The  Horsham  Sttuw 
is  another  local  hard  bed.  Near  Tilgate  the  remhins  of  Igmmodon 
have  been  found  in  this  formation.  Bordering  the  outcrop  of  the 
WeaJd  Clay  is  the  Lower  Creensand;  it  appears  a  Uttle  north  of 
Eastbourne  and  passes  thence  through  Ringmer,  Storrington. 
Pulborough,  Petworth,  Midhurst  and  Lmchmere.  It  conuins  the 
folk>wing  divisions  in  ascending  order— the  Atheriield  Clay.  Hythe 
Beds  (s^ody  limestone,  sandstone  and  chert),  Sandgate  Beds  and 
Folkestone  Beds.  The  Eocene  strata  lying  south  of  the  Downs  and 
west  of  Brighton — with  the  exception  of  some  outliers  of  Reading 
Beds  near  Seaford — include  the  Wocrtwich  and  Reading  Beds, 
London  Clay  (with  hard  "  Bognor  Rock"),  the  Ba^ot  and  Brackles* 
bam  Beds;  the  last-named  formation  is  very  fossiliferous  in  the  bay 
of  that  name.  As  already  mentioned,  superficial  deposits  cover 
much  of  the  low  ground  west  of  Brighton ;  these  include  glacial 
deposits  with  large  boulders,  raised  beadies,  brick  earth  and  gravels, 
marine  and  estuarine,  and  the  interesting  Coombe  rock  or  Brighton 
Elephant  Bed,  a  coarse  rubble  of  chalk  waste  formed  late  m  the 
Glacial  period,  well  exposed  in  the  cliff  at  Black  Rock  east  of 
Brighton,  where  it  rests  on  a  raised  beach.  The  natural  gas  of 
Hcathfidd  comes  from  the  Lower  Wealden  and  Purbeck  Beds.  The 
Wadhutst  Clay  was  formerly  an  important  source  of  iron  ore. 

CUmaU  and  AwncftUurt. — tlie  dimate  of  the  coast  district  u 
nuld,  equable  and  dry,  while  that  of  the  Wealden  shows  greater 
extremes  of  temperature,  and  is  rather  wetter.  The  mean  daily 
range  of  temperature  in  the  Weald  is  about  half  as  much  again  as 
on  tnc  coast.  The  influence  of  the  sea  in  modifying  the  temperature 
<A  the  coast  district  is  specially  noticeable  in  the  autumn  months, 
when  the  temperature  is  higher  than  in  the  Weald  and  other  parts 
of  England  northwards.  The  coast  district  is  specially  suitable 
for  market  gardens  and  for  growing  fruit  trees.  Tne  fig  gardens  of 
West  Tarring  are  celebrated.  About  seven-tenths  of  the  total  area 
is  under  cultivation,  and  of  this  nearly  three-fifths  is  in  permanent 
pasture.  Sussex  is  still  one  of  the  best-wooded  counties  in  England. 
The  acreage  under  grain  crops  shows  a  laree  decrease;  nearly  the 
whole  of  it  is  occupini  by  oats  and  wheat.  The  acreage  under  green 
crops  is  mainly  devoted  to  turnips  and  other  food  for  cattle  and  to 
the  supply  of  vegetables  for  the  London  market.  The  growing  of 
hops  has  not  kept  pace  with  that  in  the  neighbouring  county  of  Kent. 
Cattle  are  kept  in  increasing  numbers  both  for  breeding  and  for 
dairy  purposes.  The  South  Downs  afford  excellent  pasture  for 
sheep  and  Sussex  is  famed  for  a  special  breed  of  black-iaced  sheep. 
The  numbers,  however,  show  a  steadv  decrease.  Poultry  farming  is 
largely  carried  on  in  some  parts.  The  custom  of  borough-Enghsh, 
by  which  land  descends  to  the  youngest  son,  prevailed  to  an  extra- 
ordinary debtee  in  Sussex,  and  no  fewer  than  140  manors  have  been 
catalogued  m  which  it  was  found.  Gavelkind  tenure  existed  in  Rye, 
in  the  large  manor  of  Brede,  and  in  CoustanJ  manor  ^in  Brede  paridi). 

Other  Industries. — The  manufacturing  industries  are  meagre. 
The  tendon,  Brighton  &  South  Coast  Railway  Company  has  wve 
works  at  Brighton.  At  Heathfield  in  1901  the  development  of  the 
.field  of  natural  gas  was  begun  by  a  private  company.  The  fisheries 
are  of  great  importance,  includmg  cod,  herrings,  mackerel,  sprats, 
plaice,  soles,  turbot,  shrimps,  crabs,  lobsters,  oysters,  mussels, 
cockles,  whelks  and  periwinkles.  Bcde  records  that  St  Wilfrid, 
when  he  visited'the  county  in  681,  taught  the  people  the  art  of  net- 
fishing;.  At  the  time  of  the  Domesday  survey  the  fineries  were 
extensive,  and  no  fewer  than  285  salinae  (saltworks)  existed.  The 
Customs  of  the  Brighton  fishermen  were  reduced  to  writing  in  1579. 

Comm«iftca/twu.— Communications  are  provided  by  the  London, 
Brighton  &  South  Coast  railway  by  lines  from  the  north  to  St 
Leonards  and  Hastings,  to  Eastbourne,  to  Lewet  and  Newbaven, 
to  Brighton,  to  Shoidiam.  and  to  Arundd  and  (Thichestcr,  with 
numerous  branches  and  a  connecting  line  along  the  coast.  The 
South-Eastcm  &  Chatham  railway  serves  Bexhill,  St  Leonards  and 
Hastings,  with  a  coastal  branch  eastward  by  Rye.  Light  railways 
run  from  Chichester  to  Selsey  (Sclsey  railway)  and  from  Roberts- 
bridge  Jo  Bodiam  and  Tenterden  (Rother  Valley  railway).  There 
are  no  eood  harbours,  and  none  of  the  ports  is  of  first  importance. 
From  Newhaven,  however,  a  large  trade  is  carried  on  with  France, 
and  daily  services  of  passenger  steamers  of  the  Brighton  Railway 
Company  ply  to  Dieppe. 

Population  and  Adminisiration. — ^The  area  of  the  andent  county 
b  933>B87  acres,  with  a  popubtion  in  1891  of  550.446  and  in  1901  of 
605,202.  The  earliest  statement  as  to  the  population  is  made  by 
Bede,  who  describes  the  county  as  contaimng  in  the  year  681  land 
of  ^000  families;  allowing  ten  to  a  family  (not  an  unreasonable 
estimate  at  that  date),  the  total  population  would  be  70.0C0.  In 
1693  the  county  is  stated  to  have  contained  21,537  nouses.  If 
seven  were  allowed  to  a  house  at  that  date,  the  total  population 
would  be  1^.759.  It  is  curious,  therefore,  to  observe  that  in  i8ot 
the  population  was  only  159,^11.  The  decline  of  the  Sussex  iron- 
works probably  accounts  for  the  small  increase  of  population  during 
several  centunes.  although  after  the  massacre  of  St  Bartholomew 
upwards  of  1500  Huguenots  landed  at  Rye,  and  in  1685.  after  the 
revocation  of  the  Edict  of  Nantes,  mady  more  refugees  were  added 
to  the  county. 


An  act  oC  Heory  VII.  UsfH)  directed  tjmt  for  cooveoieooe  tte 
county  court  should  be  nekTat  Lewes  as  weH  as  at  Chichester,  and 
this  apparently  £av«  rise  to  the  divtsioa  of  Sussex  into  east  and  west 
parts,  each  of  which  is  an  administrative  county.  East  Sussex  has 
an  area  of  528.807  acres  and  West  Sussex  of  403,  602  acres.  Sussex 
includes  the  county  boroughs  of  Brighton  and  Hastings.  East 
Sussex  contains  the  municipal  boroughs  of  Bexhill  (pop.  12,213). 
Brighton  (123478).  Eastbourne  (43.344).  Hastings  (65.528).  Hove 
(36.535) •  Lewes  (1 1.249)  and  Rye  (390O).  The  urban  districts  in 
this  division  are  Battle  (2996).  Bursess  HiU  (4888).  Cuckfield  (1813), 
East  Grinstead  (6094),  Hay  wards  Heath  C3717).  Newhaven  (6772). 
Portslade-by -Sea  (5217),  Seaford  (3355)  and  Uckfield  (2805).  In 
West  Sussex  the  municipal  boroughs  are  Arundd  (2739).  Chichester, 
a  city  (12,244)  nnd  Worthing  Uo,oi^).  The  urban  districts  are 
Bognor  (6180),  Horsham  (9446),  Littlehampton  (7363),  Shorefaam 
(3837)  and  Southwick  (3364).  The  ancient  county,  which  is  almost 
entirely  in  the  diocese  of  Chichester,  contains  377  ecclesiastical 
parishes  or  districts,  wholly  or  in  part.  The  total  number  of  civil 
parishes  is  338.  Sussex  is  divided  into  the  following  jpariiamentary 
divisions:  northern  or  East  Grinstead,  eastern  or  Rye,  southern 
or  Eastbourne,  mid  or  Lewes,  south-western  or  Chicliester.  north- 
western or  Horsham,  each  returning  one  member;  and  contains  the 
parliamentary  boroughs  of  Brighton,  returning  two  members,  and 
Hastings,  returning  one. 

History. — Apart  from  conclusions  to  be  drawn  from  pre- 
historic remains,  the  histoiy  of  Sussex  begins  in  477,  when  the 
Saxons  landed  m  the  west  of  the  county  under  Ella  imd  his 
three  sons,  and  built  up  the.  kingdom  of  the  South  Saxons  (see 
Sussex,  Kingdom  OF,bdow).  They  took  the  Roman  dty  of 
Regnum,  which  became  Chichester,  and  drove  the  British 
westward,  into  the  forest  of  Andred.  The  Roman  fortress  of 
Andeiida,  the  site  of  the  castle  of  Pevensey,  also  fdl  to  the 
Saxons.  Ella  became  the  most  influential  of  the  contemporary 
Saxon  chiefs,  and  was,  according  to  Bede,  the  first  Bretwalda. 
After  hb  time  the  kingdom  of  Sussex  gradually  declined,  and 
fell  entirdy  under  the  dominion  of  Wcssex  in  823.  Interest- 
ing Saxon  remains  are  found  in  numerous  cemeteries,  aaui 
scattered  burial  places  along  the  south  slopes  of  the  Downs. 
The  cemetery  on  High  Down  hill,  where  weapons,  ornaments 
and  vessels  of  various  kinds  were  found,  and  the  Chanctonbury 
hoard  of  coins,  are  among  the  most  noticeable  relics.  A  coin 
of  Offa  of  Mercia,  found  at  Beddingham,  recalls  the  charter 
of  Archbishop  Wilfred  in  825,  in  which  Offa's  connexion  with  the 
monastery  in  that  place  is  recorded..  From  895  Sussex  suffered 
from  constant  raids  by  the  Danes,  till  the  accession  of  Canute, 
after  which  arose  the  two  great  forces  of  the  house  of 
Godwine  and  of  the  Normans.  Godwine  was  probably  a  native 
of  Sussex,  and  by  the  end  of  the  Confessor's  reign'  a  third  part 
of  the  county  was  in  the  hands  of  his  family.  Norman  influence 
was  already  strong  in  Sussex  before  the  Conquest;  the  harbours 
of  Hastings,  JRye,  Winchelsea  and  Steyning  being  in  the  power 
of  the  Norman  abbey  of  F£camp,  while  the  Norman  chaplain 
of  Edward  the  Confessoi:,  Osbem,  afterwards  bishop  of  Exeter, 
hdd  the  estate  of  Bosham. 

The  county  was  of  great  importance  to  the  Normans;  Hastings 
and  Pevensey  being  on  the  most  direct  route  for  Normandy. 
William  was  accordingly  careful  to  secure  the  lines  of  com- 
munication with  London  by  placing  the  lands  in  the  hands  of 
men  bound  by  dose  ties  to  himsdf,  such  as  bis  half-brother, 
the  count  of  Mortain,  who  hdd  Pevensey,  and  his  son-in-law, 
William  de  Warenne,  who  held  Lewes.  With  the  exception 
of  lands  held  by  the  Church  and  the  Crown,  the  five  rapes  of 
Sussex  were  hdd  by  these  and  three  other  Norman  tenants-in- 
chief:  William  de.Braose,  the  count  of  Eu,  and  Roger,  earl  of 
Montgomery,  .who  hdd  respectively  Bramber,  Hastings  and 
Arundd.  The  honour  of  Battle  was  afterwards  made  into  a 
rape  by  the  Conqueror,  and  provides  one  of  the  arguments  in 
favour  of  the  theory  of  the  Norman  origin  of  these  unique 
divisions  of  the  county.  The  county  was  divided  into  five 
(afterwards  six)  strips,  nmning  north  and  south,  and  having 
each  a  town  of  military,  commercial  and  maritime  importance. 
These  were  the  rapes,  and  each  had  its  sheriff,  in  addition  to 
the  sheriff  of  the  whole  county.  Whether  the  origin  of  the 
rapes,  as  districts,  is  to  be  found  in  the  Icelandic  teiritoria] 
division  hreppr  (rejected  in  the  New  English  Dictionary),  or  in 
the  Saxon  rap,  a  xope,  or  is  of  Norman  origin,  as  lordshipe 
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thty  undoubtedly  owed  their  existence 'to  the  Normans.  The 
holdings — which  had  been  scattered  under  the  Saxons,  so  that 
one  man's  holding  might  be  in  more  than  one  rape — were  now 
determined,  not  by  the  manors  in  which  they  lay,  but  by  the 
borders  of  the  rape.  Another  peculiarity  of  the  division  of 
land  in  Sussex  is  that,  apparently,  each  hide  of  land  had  eight 
instead  of  the  usual  four  virgates. 

The  county  boundary  was  long  and  somewhat  indeterminate 
on  the  north,  owing  to  the  dense  forest  of  Andredsweald,  which 
was  uninhabited  till  the  nth  century.  Evidence  of  this  is 
seen  in  Domesday  Book  by  the  survey  of  Worth  and  Lodsworth 
under  Surrey,  and  also  by  the  fact  that  as  late  as  1834  the  pre- 
sent parishes  of  north  and  south  Amersham  in  Sussex  were  part 
of  Hampshire.  At  the  time  of  the  Domesday  Survey  Sussex 
contained  sixty  hundreds,  which  have  been  little  altered  since. 
A  few  have  been  split  up  into  two  or  three,  making  seventy- 
three  in  all;  and  the  names  of  some  have  changed,  owing  prob- 
ably to  the  meeting-place  of  the  hundred  court  having  been 
altered.  These  courts  were  in  private  hands  in  Sussex;  either 
of  the  Church,  or  of  great  barons  and  local  lords.  The  county 
oDurt  was  held  at  Lewes  and  Shoreham  until  the  Great  Inquest, 
when  it  was  moved  to  Chichester.  After  several  changes  the 
act  of  2504  arranged  for  it  to  be  held  alternately  at  Lewes  and 
Chichester.  There  was  no  gaol  in  the  county  until  1487;  that 
at  Guildford  being  used  in  common  by  Surrey  and  Sussex, 
which  were  under  one  sheriff  until  1 567: 

Private  jurisdictions,  both  ecclesiastical  and  lay,  played  a 
large  part  in  the  county.  The  chief  ecclesiastical  franchises 
were  those  of  the  archbishop  of  Canterbury,  of  the  bishop  of 
Chichester,  of  the  Saxon  foundation  of  Bosham,  where  Bishop 
Wilfred  had  found  the  only  gleam  of  Christianity  in  the  county, 
and  of  the  votive  abbey  of  Battle,  founded  by  the  Conqueror. 
This  abbey  possessed,  besides  land  in  many  other  counties,  the 
**  Lowy  of  Battle,"  a  district  extending  for  3  m.  round 
the  abbey.  The  see  of  Chichester  was  co-extensive  with  the 
county,  and  has  altered  Uttle.  It  is  one  of  the  oldest  bishoprics, 
having  been  founded  by  Wilfred  at  Selsey;  the  seat  was  re- 
moved to  Chichester  by  William  I.  Among  the  lay  franchises, 
the  most  noticeable  are  those  of  the  Cinque  Ports  and  of  the 
honor  of  Pcvensey,  named  the  honor  of  the  Eagle  from  the 
bids  of  L'AigIc  or  Aguila. 

Sussex,  from  its  position,  was  constantly  the  scene  of  pre- 
parations for  Invasion,  and  was  often  concerned  in  rebellions. 
Pevenaey  and  Arundel  play  a  ^eat  part  in  rebellions  and 
forfeiture  during  the  troubled  times  of  the  early  Norman  kings. 
In  the  barons'  wars  the  county  was  a  good  centre  for  the  king's 
forces;  Lewes  being  in  the  hands  of  the  king's  brother-m-law, 
John  de  Warennc,  earl  of  Surrey,  Pcvensey  and  Hastings  in 
those  of  his  uncle,  Peter  of  Savoy.  The  forces  of  the  king  and 
of  De  Alontfort  met  at  Lewes,  where  the  famous  battle  and 
"  Mise  of  Lewes  "  took  place.  The  corrupt  and  burdensome 
adnwnistration  of  the  county  during  the  X3th  and  14th  centuries, 
combined  with  the  constant  passage  of  troops  for  the  French 
wars  and  the  devastating  plagues  of  the  X4th  century,  were 
the  causes  of  such  rebellions  as  the  Peasants'  Rising  of  1381  and 
Jack  Cade's  Rebellion  in  1450.  In  the  former  Lewes  Castle 
was  taken,  and  in  the  latter  we  find  such  men  engaged  as  the 
abbot  of  Battle  and  the  prior  of  Lewes.  .During  Elizabeth's 
reign  there  was  again  constant  levying  of  troops  for  warfare  in 
Flanders  and  the  Low  Countries,  and  preparations  for  defence 
against  Spain.  The  sympathies  of  the  county  were  divided 
during  the  Civil  War,  Arundel  and  Chichester  being  held  for  the 
king,  Lewes  and  the  Cinque  Ports  for  the  parliament.  Chichester 
and  Arundel  were  besieged  by  Waller,  and  the  Roundheads 
gained  a  strong  hold  on  the  county,  in  spite  of  the  loyalty  of 
Sir  Edward  Ford,  sheriff  of  Sussex.  A  royalist  gathering  in  the 
west  of  the  county  in  1645  caused  preparations  for  resistance 
at  Chichester,  of  which  Algernon  Sidney  was  governor.  In 
the  same  year  the  "  Clubmen  "  rose  and  endeavoured  to  compel 
the  armies  to  come  to  terms.  Little  active  part  in  the  national 
history  fell  to  Sussex  from  that  time  till  the  French  Revolution, 
when  numbers  of  volunteers  were  raised  in  defence.    At  the  I 


outbreak  of  war  with  France  in  1793  a  camp  was  formed  at 
Brighton;  and  at  Eastbourne  in  1803,  when  the  famous  Martello 
towers  were  erected. 

The  parliamentary  history  of  the  county  began  !n  1290, 
for  which  year  we  have  the  first  extant  return  of  knights  of  the 
shire  for  this  county,  Henry  Hussey  and  William  de  Etchingham, 
representatives  of  two  well-known  Sussex  fanulies,  being  elected. 
Drastic  reformation  was  effected  by  the  Redistribution  Act  of 
1832,  when  Bramber,  East  Grinstead,  Seaford,  Steyning  and 
Winchelsea  were  disfranchised  after  returning  two  members 
each,  the  first  being  dassed  among  the  worst  of  the  "  rotten  " 
boroughs.  Before  1832  two  members  eadi  had  been  returned 
also  by  Arundel,  Chichester,  Hastings,  Horsham,  Lewes,  Mid- 
hurst,  New  Shoreham  (with  the  rape  of  Bramber)  and  Rye. 
Arundel,  Horsham,  Midhurst  and  Rye  were  each  deprived  of  a 
member  in  1832,  Chichester  and  Lewes  in  1867,  and  Hastings 
in  1885.  Arundel  was  disfranchised  in  x868,  and  Chichester, 
Horsham,  Midhurst,  New  Shoreham  and  Rye  in  1885.  In 
the  1 8th  century  the  duke  of  Newcastle  was  all-powerful  in  the 
county,  where  the  Pelham  family  had  been  settled  from  the  time 
of  Edward  I.;  the  earl  of  Chichester  being  the  present  repre- 
sentative of  the  family.  Among  the  oldest  county  famih'es  of 
Sussex  may  be  mentioned  the  Ashbumhams  of  Ashbumham, 
the  Gages  of  Firle  and  the  Barttelots  of  Stopham. 

The  industries  of  Sussex,  now  mainly  agriciiltural,  were  once 
varied.  Among  those  noted  in  the  Domesday  Survey  were  the 
herring  fisheries,  the  salt  pans  of  the  coast  and  the  wool  trade; 
the  South  Down  sheep  beiiig  noted  for  their  wool,  at  home 
and  abroad,  as  early  as  the  Z3th  century.  The  iron  mines  of 
the  county,  though  not  mentioned  in  Domesday,  are  known  to 
have  been  worked  by  the  Romans;  and  the  smelting  and 
forging  of  iron  was  the  great  industry  of  the  Weald  from  the 
13th  to  the  x8th  century,  the  first  mention  of  the  trade  in  the 
county  being  in  1266.  In  the  15th  century  ordnance  for  the 
government  was  made  here.  Some  old  banded  guns  with  the 
name  of  a  Sussex  maker  on  them  may  be  seen  at  the  Tower  of 
London.  The  first  cast-iron  cannon  made  in  England  came 
from  Buxted  in  Sussex,  and  were  made  by  one  Ralph  Hogge, 
whose  device  can  be  seen  on  a  house  in  Buxted.  The  large 
supply  of  wood  in  the  county  made  it  a  favourable  centre  for 
the  yidustry,  all  smelting  being  done  with  charcoal  till  the 
middle  of  the  i8th  century.  In  the  tune  of  Henry  VIII.  the 
destruction  of  the  forest  for  fuel  began  to  arouse  attention,  and 
enactments  for  the  preservation  of  timber  increased  from  this 
time  forward,  till  the  use  of  pit-coal  for  smelting  was  perfected, 
when  the  industry  moved  to  districts  where  coal  was  to  be 
found.  Camden,  Thomas  Fuller,  and  Drayton  in  his  Poiyolbion 
refer  to  the  busy  and  noisy  Weald  district,  and  lament  the 
destruction  of  the  trees.  The  glass-making  industry,  which 
had  flourished  at  Chiddingfold  in  Surrey,  and  at  Wesborough 
Green,  Loxwood  and  Pctworth  in  Sussex,  was  destroyed  by 
the  prohibition  of  the  use  of  wood  fuel  in  161 5.  The  timber 
trade  had  been  one  of  the  most  considerable  in  early  times; 
the  Sussex  oak  being  considered  the  finest  shipbuilding  timber. 
Among  the  smaller  industries  weaving  and  fulling  were  also  to 
be  found,  Chichester  having  been  noted  for  its  doth,  also  for 
malt  and  needles. 

Antiquities. — From  early  tixnes  castles  guarded  three  impor- 
tant entries  from  the  coast  throuj^  the  South  Downs  into  the 
interior  provided  by  the  valleys  of  the  Ouse,  the  Adur  and  the 
Arun.  These  are  respectively  at  Lewes,  Bramber  and  Arundel. 
The  ruins  of  the  first  two,  though  imposing,  do  not  compare  m 
grandeur  with  the  third,  which  is  still  the  seat  of  the  dukes  of 
Norfolk.  More  famous  ihan  these  are  the  massive  remains, 
in  part  Norman  but  mainly  of  the  X3th  century,  of  the  strong- 
hold of  Pevensey,  within  the  walls  of  Roman  Anderida.  Other 
ruins  are  those  of  the  finely  situated  Hastings  Castle;  the 
Norman  remains  at  Knepp  near  West  Grinstead;  the 
picturesque  and  remarkably  perfect  moated  fortress  of  Bodiam, 
of  the  14th  century;  and  Hurstmonceaux  Castle,  a  beautiful 
xsth-century  building  of  brick.  Spedmens  of  ancient  domestic 
architecture  are  fairly  numerous;  such  are  the  remnants  of  old 
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l>aUces  of  the  archbishops  o[  Canterbury  at  Mayfield  and  West 
Tarring;  Amberley  Castle,  a  residence  until  the  i6th  century 
of  the  bishops  of  Chichester;  and  the  Elizabethan  mansions  of 
Parham  and  of  Danny  at  Hurstpierpoint.  There  are  many 
fine  residences  dating  from  the  x8th  century  or  later;  Goodwood 
is  perhaps  the  most  famous.  Here  and  elsewhere  are  fine 
colleciions  of  paintings,  though  the  county  suffered  a  loss  in 
this  respect  through  the  partial  destruction  by  fire  of  the  modem 
castle  of  Knepp  in  1904. 

Monastic  remains  are  few  and  generadly  slight.  The  ruins 
of  Bayham  Abbey  near  Tunbridge  Wells,  and  of  Battle  Abbey, 
may  be  noticed.  There  are  numerous  churches,  however, 
of  great  interest  and  beauty.  Of  those  in  the  towns  may  be 
mentioned  the  cathedral  of  Chichester,  the  churches  of  Shoreham 
and  Rye,  and  the  mother  church  of  Worthing  at  Broadwater. 
Construction  of  pre-Norman  date  is  seen  in  the  churches  of 
Bosham,  Sompting  and,  most  notably.  Worth.  There  b 
very  rich  Norman  work  of  various  dates  in  the  church  of  St 
Nicholas,  Steyning.  Several  perfect  specimens  of  small  Early 
English  churches  are  found,  as  at  West  Tarring,  and  at  Climping 
near  Littlehampton.  Perhaps  the  most  interesting  church  in 
the  county  is  the  magnificent  Decorated  fragment  at  Winchelsea; 
another  noteworthy  church  of  this  period  is  at  Etchingham, 
near  the  eastern  border.  The  church  of  St  Denis,  Midhurst, 
is  mainly  Perpendicular;  but  this  style  is  not  otherwise  pre- 
dominant. The  large  church  at  Fletching,  of  various  styles, 
contains  the  tomb  of  Gibbon  the  historian.  At  Cowfold,  south- 
east of  Horsham,  is  a  great  Carthusian  monastery,  founded  in 
1877.  The  iron  memorial  slabs  occurring  in  several  churches 
recaU  the  period  of  the  iron  industry  in  Sussex. 

Dialect, — ^A  large  number  of  Saxon  words  are  retained  and 
pronounced  in  the  old  style;  thus  rate  becomes  ge-at.  The  letter 
a  is  very  broad  in  all  words,  as  if  followed  by  «,  and  in  fact  con- 
verts  words  of  one  syllable.into  words  of  two,  As  fails  (face),  taUst 
(taste),  &c.  Again,  a  before  double  d  becomes  ar,  as  order  and 
iarder  t(W  adder  and  ladder;  oi  is  like  a  long  i,  as  spile  (spoiOt  intment 
(ointment); an  e  is  substituted  for  a  in  such  words  as  rag,flag^  &c. 
The  French  refugees  in  the  l6th  and  I7ih  centuries  introdund  many 
words  which  are  still  in  use.  Thus  a  Sussex  woman  when  unpre- 
pared to  receive  visitors  says  she  is  in  dishabiile  (ddshabill^,  undress) ; 
if  her  child  is  unwell,  it  loolcs  pekid  (mqu6),  if  fretful,  is  a  little  peter- 
grieoous  (petit-grief) ;  she  cooks  with  a  broach  (broche,  a  spit),  and 
talks  of  coasts  (coste,  O.  Fr.).  or  ribs  of  meat.  &c 

AUTHORITIBS.— See  T.  W.  Horsfield,  History,  Antiqttities  and 
Topography  of  Sussex  (Lewes,  1835):  J.  Dallaway,  History  of  tke 
Western  Vtviston  of  Sussex  (London,  1815-1832);  M.  A.Lower,Hwtory 
of  Sussex  (Lewes,  1870),  Churches  of  Sussex  (Brighton.  1872)  and 
Worthies  of  Sussex  (Lewes,  1865);  Sussex  Archaeological  Society's 
Collections;  W.  E.  Baxter,  Domesday  Booh  for  . , ,  Sussex  ^Lewes, 
l£76);  Sawyer.  Sussex  Natural  History  and  FoUdore  (Bnjditon, 
l9»^), Sussex  Dialect  (Brighton,  1884)  and  Sussex  Songs  and  Music 
(Bnghton.  1885);  A  J.  C.  Hare,  Sussex  (London,  r894). 

SUSSEX.  KINGDOM  OP  {SM  Seaxe,  U.  the  South  Saxons), 
one  of  the  kingdoms  of  Anglo-Saxon  Britain,  the  boundaries 
of  which  coincided  in  general  with  those  of  the  modern  county 
of  Sussex.  A  large  part  of  that  district,  however,  was  covered 
in  early  times  by  the  forest  called  Andrcd.  According  to  the 
traditional  account  given  in  the  Anglo-Saxon  Chronicle,  it  was 
in  477  that  a  certain  EUa  (^Elle)  led  the  invaders  ashore  at  a 
place  called  Cymenes  ora  and  defeated  the  inhabitants.  A 
further  battle  at  a  place  called  Mearcredes  burne  is  recorded 
under  the  year  485,  and  in  the  annal  for  491  we  read  that  Ella 
and  Cissa  his  son  sacked  Anderida  and  slew  all  the  inhabitants. 
Ella  is  the  first  king  of  the  invading  race  whom  Bede  describes 
as  exercising  supremacy  over  his  fellows,  and  we  may  probably 
regard  him  as  an  historical  person,  though  little  weight  can  be 
attached  to  the  dates  given  by  the  Chronicle. 

The  history  of  Sussex  now  becomes  a  blank  until  607,  in  which 
year  Ceolwulf  of  Wessex  is  found  fighting  against  the  South 
Saxons.  In  681  Wilfrid  of  York,  on  his  expulsion  from  North- 
umbria  by  Ecgfrith,  retired  into  Sussex,  where  he  remained 
until  686  converting  its  pagan  inhabitants.  According  to 
Bede,  iCthelwald,  king  of  Sussex,  had  been  previously  baptized 
in  Mercia  at  the  suggestion  of  Wulfhere,  who  present^  him 
with  the  Isle  of  Wight  and  the  district  about  the  Meon.  After 
Wilfrid's  exertions  in  relieving  a   famine  which   occurred  in 


Sussex  the  king  granted  to  him  eighty-seven  bides  in  and 
near  the  peninsula  of  Selsey  which,  with  a  lapse  until  709  after 
Wilfrid's  retirement,  remained  the  seat  of  the  South  Saxon 
bishopric  until  the  Norman  Conquest.  Shortly  afterwards, 
however,  i£thelwald  was  slain  and  his  kingdom  ravaged  by 
the  exiled  West  Saxon  prince  Ceadwalla.  The  latter  was 
eventually  expelled  by  two  princes  named  Berhlhun  and 
Andhun,  who  thereupon  assumed  the  government  of  the  king- 
dom. In  686  the  South  Saxons  attacked  Hlothhere,  king  of 
Kent,  in  support  of  his  nephew  Eadric,  but  soon  aften^ards 
Berhlhun  was  killed  and  the  kingdom  subjugated  for  a  time 
by  Ceadwalla,  who  had  now  become  king  of  Wessex. 

Of  the  later  South  Saxon  kings  we  have  little  knowledge 
except  from  occasional  charters.  In  692  a  grant  is  made  by 
a  king  called  Nothclm  to  his  sister,  which  is  witnessed  by  two 
other  kings  called  Nunna  and  "  Uuattus."  Nunna  is  probably 
to  be  identified  with  Nun,  described  in  the  Chronicle  as  the 
kinsman  of  Ine  of  Wessex  who  fought  with  him  against  Gerent, 
king  of  the  West  Welsh,  in  710.  According  to  Bede,  Sussex 
was  subject  to  Ine  for  a  number  of  years.  A  grant,  dated  by 
Birch  about  725,  is  made  by  Nunna  to  Eadberht,  bishop  of 
Selsey,  and  to  this  too  "  Uuattus  "  appears  as  a  witness.  In 
722  we  find  Ine  of  Wessex  at  war  with  the  South  Saxons, 
apparently  because  they  were  supporting  a  certain  Aldbryht, 
probably  an  exile  from  Wessex.  An  undated  grant  is  made  by 
Nuima  about  this  time,  ]vhich  is  witnessed  by  a  King  /Ethclberht. 
After  this  we  hear  nothing  more  until  shortly  before  765,  when  a 
grant  of  land  is  made  by  a  king  named  Aldwulf  with  two  other 
kings,  Aelfwaldand  Oslac,  as  witnesses.  In  765  and  770  grants 
are  made  by  a  King  Osmund,  the  latter  of  which  is  witnessed  by 
Offa  of  Mercia.  Offa  also  appears  as  witness  to  two  charters 
of  an  iCthelberht,  king  of  the  South  Saxons,  and  in  772  he  grants 
land  himself  in  Sussex,  with  Oswald,  dux  of  the  South  Saxons, 
as  a  witness.  It  is  probable  that  about  this  time  Offa  definitely 
annexed  the  kingdom  of  Sussex,  as  several  persons,  Osmund, 
idfwald  and  Oslac,  who  had  previously  used  the  royal  title, 
now  sign  with  that  of  dux.  In  825  the  South  Saxons  submitted 
to  Ecgberht,  and  from  this  time  they  remained  subject  to  the 
West  Saxon  dynasty.  The  earldom  of  Sussex  seems  later  to 
have  been  held  sometimes  with  that  of  Kent. 
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SUTHERLAND,  EARIS  AKD  DUKES  OF.  The  first  earl  of 
Sutherland  was  a  certain  William  (d.  1284),  whose  father,  Hugh 
Freskin  (d.  1204),  acquired  the  district  of  Sutherland  about 
X197.  Probably  about  1230  William  was  created  earl  of  Suther- 
land. His  descendant  William,  the  4th  earl  (d.  1370),  was  a 
person  of  some  importance  in  the  history  of  Scotland;  he  married 
Margaret  (d.  1358),  daughter  of  King  Robert  Bruce.  His 
descendant  John,  the  9th  earl,  a  man  of  weak  intellect,  died 
unmarried  in  1514. 

John's  sister  Elizabeth  (d.  1535)  married  Adam  Gordon 
(d.  1537),  a  younger  son  of  George  Gordon,  2nd  earl  of  Huntly, 
and  a  grandson  of  King  James  I.,  and  before  15x6  Gordon  be- 
came earl  of  Sutherland  by  right  of  his  wife.  He  was  succeeded 
by  his  grandson  John  (c.  1526-1567),  the  2nd  earl  of  his  line, 
who  played  his  part  in  the  turbulent  politics  of  the  time  and 
was  poisoned  at  the  instigation  of  George  Sinclair,  4th  earl  of 
Caithness.  His  great-grandson  John,  the  5th  earl  (1609-1663), 
was  a  strong  Covenanter,  being  called  by  his  associates  "  the 
good  Earl  John  ";  he  fought  against  Montrose  at  Auldearn, 
but  afterwards  he  rendered  good  service  to  Charles  H.  John 
Gordon  (c.  1660-1733),  who  became  the  seventh  carl  in  1703, 
supported  the  revolution  of  1688  and  was  a  commissioner  for 
the  imion  of  England  and  Scotland.  He  was  a  Scottish  repre- 
sentative peer  in  four  parliaments,  president  of  the  board  of 
trade  and  manufactures,  and  lord-lieutenant  of  the  eight  northern 
counties  of  Scotland..  |Ie.was  active  in  putting  down  the  rising 
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<)l  1715.  This  earl,  who  took  the  name  of  Satfaerland  instead 
of  ihat  of  Gordon,  was  sacceeded  by  his  grandson  William 
{c.  1 708-1 750),  a  representative  peer,  who  helped  to  suppress  the 
rebellion  of  X745  William,  the  next  earl,  died  without  mole 
issue  in  1766.  This  earl's  daughter  Elizabeth  (1765-1839) 
claimed  the  peerage,  and  although  her  title  thereto  was  con- 
tested by  Sir  Robert  Gordon,  Bart.,  a  descendant  of  the  first 
Gordoa  earl,  it  was  confirmed  by  the  House  of  Lords  in  1771 

Established  in  the  possession  of  the  title  and  the  vast  estates 
of  the  earldom,  the  countess  of  Sutherland  was  married  in  1785 
to  George  Granville  Lcveson-Gower  (1758-1833),  who  succeeded 
his  father  as  second  marquess  of  Stafford  in  1803.  In  addition 
to  the  estates  of  the  marqucssate  of  Stafford,  t«veson-Gower 
inherited  the  Bridgewater  Canal  and  estates  from  his  maternal 
uncle,  Francis  Egcrton,  2nd  duke  of  Bridgewater,  and  these 
properties,  together  with  his  wife's  estates,  which  included 
almost  the  whole  of  the  county  of  Sutherland,  made  him  a 
"  leviathan  of  wealth,"  as  he  is  called  by  Charles  GreviUe. 
In  1833  be  was  created  duke  of  Sutherland.  Lcveson-Gower 
was  a  member  of  parliament  from  1778  to  1784  and  again  from 
1787  to  1798  and  was  British  ambassador  in  Paris  from  1790 
to  1792.  From  1799  to  18 10  he  was  joint  postmaster-general. 
He  was  a  collector  of  paintings,  and  purchased  Stafford  House, 
still  the  London  residence  of  the  dukes  of  Sutherland.  As  a 
hndlord  he  greatly  improved  his  estates  in  Staffordshire  and 
Shropshire  and  then  turned  his  attention  to  those  of  his  wife  in 
Sutherlandshire.  He  was  responsible  for  the  construction  of 
about  450  m.  of  road  and  of  many  bridges,  but  his  poUcy  of 
removing  a  large  number  of  his  tenants  from  the  interior  to  the 
coast  aroused  bitterness  and  criticism.  However,  he  reduced 
rents  and  brought  thousands  of  acres  into  cultivation.  He 
died  at  Dunrobin  Castle  on  the  5th  of  July  1833. 

His  elder  son,  George  Granville  (1786-1861),  became  the  and 
duke,  but  the  valuable  Bridgewater  estates  passed  to  his  younger 
son,  Lord  Francis  Leveson-Gower,  who  was  created  earl  of 
Ellesmere  in  1846.  The  2nd  duke's  wife,  Harriet  Elizabeth 
Georgiana  (1806-1868),  a  daughter  of  Gvorge  Howard,  6th  earl 
of  Carlisle,  was  one  of  Queen  Victoria's  most  intimate  friends. 
She  was  mistress  of  the  robes  to  the  queen,  whose  refusal  to 
part  with  her  in  7839  led  to  a  ministerial  crisis.  Some  of  her 
letters  are  published  in  Staford  Howe  LetterSf  edited  by  her  son 
Lord  Ronald  Gower  (1891). 

George  Granville  William,  the  3rd  duke  (1828-1892),  spent 
large  sums  in  improving  his  estates.  His  wife  Anne  (1829-1888), 
daughter  of  John  Hay  Mackenzie,  was  created  countess  of 
Cromartie  in  1861,  and  the  earldom  descended  to  her  second  son 
Frands  (1853-1893).  When  he  died  without  sons  the  earldom 
fell  into  abeyance,  but  this  was  terminated  in  1895  ^'^  favour  of 
his  daughter  Sibell  Lih'an  (b.  1878),  the  author  of  The  Days 
of  Fire  and  other  books. 

In  189a  Cromartie  Leveson-Gower  (b.  1851),  who  had' been 
M.P.  for  Sutherlandshire,  became  4th  duke  of  Sutherland. 
His  wife,  MiUicent  Fanny,  daughter  of  the  4th  eari  of  Rosslyn, 
became  well  known  in  literary  as  well  as  in  social  and  philan- 
thropic  circles. 

See  Sir  Robert  Cordon  and  George  Gordon,  CenealogicaJ  Hislory 

§f  the  Earldom  of  Sutherland  (Edinburgh,  1813) ;  and  also  the  articw 
TAFFORD,  EaKLS  AMD  MaRQUBSSES  OF. 

SUTHERLANDSHIRE,  a  northern  county  of  Scotland, 
bounded  N.  and  W.  by  the  Atlantic,  E.  by  Caithness,  S.E.  by 
the  North  Sea  and  S.  by  the  shire  of  Ross  and  Cromarty. 
It  has  an  area  of  1,297,  S46  acres  or  a,o28  sq.  m.,  being  the  fifth 
largest  shire  in  Scotland.  The  western  and  northern  shores 
are  much  indented  and  terminate  at  many  points  in  precipices 
and  nigged  headlands.  The  mountains  are  distinguished  by 
grandeur  of  outline.  Ben  More  (3373  ft.)  in  Assynt  is  the  highest 
in  the  shire,  and  next  to  it  in  height  is  Ben  Clibreck  (3154) 
Ben  Hope  (Icelandic  kdp,  haven,  3040),  in  the  north,  's  not^ 
as  the  only  place  in  Great  Britain  where  the  Alpine  Alsine 
rubella  is  found,  and  also  for  its  fauna,  ptarmigan  being  common, 
and  even  the  wild  cat  and  golden  eagle  occurring  at  rare  intervals. 
Other  lofty  bills  include  Foinaven  (wart  mountain,  3980)  in 


the  north-west;  Ben  Hee  (3864),  the  highest  point  In  Reay 
Forest,  the  serrated  ridge  of  Quinag  (3653)  and  Glasven  (2541) 
north,  and  the  cone  of  Canisp  (2779)  south  of  Loch  Assynt; 
the  precipitous  Cam  Stackie  (2630)  in  Durness,  Ben  Arkle 
(3580)  and  Ben  Stack  (3364),  frowning  above  Loch  Stack; 
the  fantastic  peaks  of  Ben  Loyal  (the  hiU  of  the  young  calves, 
or  deer,  2504)  in  Tongue;  and  Suilven  (3399)  The  greater 
part  of  the  moimtainous  region  consists  of  wild  and  desolate 
moorlands.  The  chief  river  is  the  Oykell,  which,  rising  in 
Coniveall  (3234),  a  peak  of  Ben  More,  flows  south  and  then 
south-east  for  33  m.  to  Dornoch  Firth,  forming  the  major  part 
of  the  southern  boundary  of  the  shire.  Its  principal  left-hand 
tributaries  are  the  Shin  and  Casslcy.  Other  rivers  flowing  to 
Dornoch  Firth  are  the  Helmsdale  (3a  m ),  issuing  from  Loch 
an  Ruathair;  the  Brora  (38  m.),  rising  in  Mt  Uaran  and  pre- 
serving in  its  name  (bridge  river)  the  fact  that  its  bridge  was 
once  the  only  important  one  in  the  county;  and  the  Fleet  (17), 
tlK  head  of  the  estuary  of  which  was  embanked  for  zooo  yds. 
in  18 13  by  Thomas  Telford,  whereby  a  considerable  tract  of  rich 
allu vi^  land  was  reclaimed  from  the  sea.  The  longest  rivers  flow- 
ing to  the  north  coast  are  the  Dionaid  (14)  to  Kyle  of  Durness, 
the  Naver  (17)  to  Torrisdale  Bay,  and  the  Halladale  (aa),  rising 
in  Rnockfin  on  the  borders  of  Caithness  and  entering  the  sea  to 
the  east  of  Portskerry.  Much  of  the  surface  in  the  district  of 
Assynt  is  honeycombed  with  lakes  and  tarns,  but  the  only 
large  hike  is  Loch  Assynt,  which  is  6}  m.  long,  lies  3x5  ft.  above 
the  sea,  has  a  drainage  area  of  43  sq.m.,and  a  greatest  depth 
of  283  ft.,  and  empties  into  the  sea  by  the  Inver.  Otiier  IsJces 
are  Loch  Crocach,  little  more  than  x  m.  long  by  \  m.  wide,  in 
which  the  ratio  of  the  area  of  iaUnds  to  the  total  area  of  the  loch 
isgreaterthan  in  any  other  British  lake;  Loch  Shin  (17  m.  long); 
Loch  Loyal  (4  m.);  Loch  Hope  (6  m,);  Loch  Naver  (6  m.); 
and  Loch  More  (4  m.>.  The  principal  inlets  of  the  sea  are, 
on  the  north  coast,  Kyle  of  Tongue— on  the  east  shore  of 
which  stands  Tongue  House,  once  the  property  of  the  Reay 
family,  now  a  seat  of  the  duke  of  Sutherland— Loch  EriboU 
and  Kyle  of  Durness;  on  the  west.  Lochs  Inchard,  Laxford 
(sahnon  fjord),  Caimbawn,  Glendhu,  Glencoul,  Eddrachilis 
Bay  and  Loch  Inver;  and,  on  the  south-east.  Loch  Fleet.  There 
are  many  waterfalls  in  the  county.  Those  of  Escuallin,  near 
the  head  of  Glencoul,  are  among  the  finest  in  Great  Britain. 
There  are  three  prindpai  capes— Strathy  Point  on  the  north; 
Cape  Wrath  at  the  extreme  north-west;  and  Ru  Stocr,  near 
which  is  the  Old  Man  of  Stoer,a  detached  pillar  of  rock  about 
350  ft.  high.  On  its  seaward  face  Cape  Wrath  (a  corruption  of 
the  Icelandic  Amu/,  turning-point)  rises  in  predpitous  cliffs 
to  a  height  of  300  ft.  The  gneiss  rocks  are  scored  with  pink 
granite.  Sunken  reefs  keep  the  sea  almost  always  in  tumult. 
Of  the  larger  islands  Handa,  usually  visited  from  Scourie  on 
the  west  coast,  has  magnificent  diff  scenery,  distinguished  for  its 
beautiful  coloration,  its  caverns  and  the  richness  and  variety 
of  the  bird  life,  especially  on  the  nprth-west,  where  the  Torri- 
donian  sandstone  rocks  are  406  ft.  high.  The  cave  of  Smoo 
(Icelandic  smuga^  hole:  same  root  as  smuggle)  on  the  north 
coast,  I  m.  east  of  Durness,  is  the  most  famous  cavern  in  the 
shire;  it  consists  of  three  chambers  hollowed  out  of  the  lime- 
stone; the  entrance  hall,  33  ft.  high  and  203  ft.  long,  is  separated 
from  the  inner  chamber,  70  ft.  long  by  30  ft.  wide,  by  a  ledge  of 
rock  beneath  which  pours  a  stream  that  descends  as  a  cataract 
from  a  hole  hi  the  roof,  80  ft.  above.  Behind  the  waterfall  is 
the  third  chamber,  i30  ft.  long  by  8  ft.  wide,  which  can  only  be 
seen  by  artificial  light. 

Cet^ogy.—A  very  uregular  line  from  Loch  EriboU  on  the  north 
coast  to  the  neighbourhood  of  Cromalt  near  the  southern  boundary 
separates  the  two  rock  groups  that  form  the  foundation  of  the  major 
portion  of  the  county.  On  the  western  nde  of  this  line  are  the 
andcnt  gneisses  and  schists  (the  Le'wiaan  gneiss) ;  these  are  pene- 
trated by  innumerable  basic  and  add  dikes  which  generally  have  a 
north-west  to  south-east  trend.  On  the  eastern  side  of  the  line, 
occupying  the  whole  of  the  remaining  area  except  the  eastern  fringe 
of  the  county,  is  a  younger  series  of  metamorphic  rocks,  the  Moine 
schists.  Resting  with  marked  unconfomiability  upon  the  old 
gneiss  near  Cape  wrath,  at  Ru  Stoer,  Quinag,  Canisp  and  Suilven  are 
the  dark  rod  coni^omerates,  breccias  and  sandstones  of  Torridonian 
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Helnudale  [pop.  1159)  is  the  only  pan  of  any  consequence.  Her- 
nngi  an  the  principal  atcb.  but  eod,  ling  and  other  Gibes  are  aim 
Ukeft.  Whisky  Is  diatiUed  at  Oyne  and  Brmi  some  woollens 
an  manufactured  at  Rogart  1  coal  Is  mined  u  Brora,  maitJe  quarried 
in  Aa^nl  and  limestone  and  sandstone  in  several  diatricii.  The 
vicepIuHial  facilities  offered  bythe  deer  forests,  moors  and  (he  many 
kicht  and  rivers  actiKt  laige  numbin  of  sportsmen  whose  custom  is 
valuable  10  the  inhabitants;  and  Domnch  and  Lochinm  are  In 
mwing  jepule  as  bojiday  "  
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DUD^'  at  Inversbin,  goes  nonfawanl  to  IMrg 
and  Bonh-aii  lo  nclmadale,  whence  it  runt 
nan,  and  north  to  Focsimrd,  where  it  shortly  afi 
lire-  The  ClascDw  steamers  all  at  Lochinver  or 
ars  run  periodically  from  LairE  to  Lochinver 
cat  and  to  Durness  and  Tongue  in  the  oortbj  fr 


by  the  cosat.  to  Benledala,  f)«iibatli,  Latheim  and  LybatUia^ 

dukes  ol  Sulholand,  1^  own  lour-ilths~o(  the  Aln- 

Pcpulaiitin  Biul  ,4ifiHiniifriifiiiii.— la  iBgi  the  population 
amounted  to  it,&96,  and  in  1901  it  was  11,440,  or  11  penons  to 
the  square  mile,  the  least  populouiot  Scottish  counties.  Several 
islands  Uc  ofF  the  west  and  north  coast,  but  only  Kotn.  at  Iht 
entrance  to  Kyle  ol  Tongue,  is  inhabiLed  (67]-  In  1901  Ibert 
were  469  persons  ^>eafcing  Gaelic  only,  i4,oSj  who  IfoJcc  Gaelic 
and  English-  The  county  returns  a  member  lo  parliament, 
and  Domoch-  tbe  county  town,  belongs  lo  tbe  Wick  group  of 
SuLberland  forms  a  }oinl  sheriffdom 
-ty,  and  a  sheiifi-substitute  presides  at 
Uoinoch.  I'he  counly  is  under  school-board  jutildiclioa; 
some  of  the  schools  earn  the  giant  for  higher  education,  and  the 
"  residue "  grant  is  eipended  In  bursaries.  The  SulhetUod 
combination  poorhouse  Is  situated  la  Creich  and  tbtm  is  > 
hospital,  the  Lawson  Memorial,  in  Golspie. 

Hislery  and  AMiquiliis.—Ot  the  Picts,  the  oripnal  Inblbi- 
■  ■      ■  ■  ■      ■     the  form  of  brtikt  [or 
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J]  in  good  piesetvalion. 
Thoninn  overran  the  countiy  In  loji  and  the  Scandinavian 
colonisU  called  it,  in  tdation  to  their  settlements  in  the  Orkneys 
and  Shettands,  Svdrtiuid,  tbe  "  southern  land,"  or  Sutherland. 
After  tbe  conquest  of  the  district  by  the  Scottish  kings,  Suther- 
land was  conferred  on  Hugh  Ficskln  (a  descendant  of  Freskin 
of  MoiflvU  or  Moray),  whose  son  William  was  created  eail  of 
Sulbcrland  in  I3j8  by  Alexander  II.  Assynt  was  peopled  by 
a  branch  of  the  Madeods  of  Lewis,  tilt  they  were  dispossessed  by 
tbe  Mackenziet,  who  sold  the  lenilory  to  the  eail  (^  Sutherland 
about  the  middle  of  the  iSth  century.  The  vast  tract  of  tbe 
Reay  country,  belonging  to  tbe  Mackays,  an  ancient  dan,  aba 
fell  piece  by  piece  into  the  hands  of  the  Sutherland  famlty. 
KilUn,  on  the  east  bank  ol  Loch  Brora,  was  the  site  of  an  old 
chapd  dedicated  to  St  CoIuinba,an  association  commtmarated 
in  the  name  of  Kilcolmkill  House,  hard  by.  On  the  south  shore 
of  Helmsdale  citek  stand  iheruinsofihecosile  la  which  tbe  nth 
earl  of  Sutherland  and  hi»wife  were  poisoned  by  his  uncle's 
widow  In  1567,  with  a  view  lo  securing  the  title  for  hei  only 
child  wbo  was  neit  of  kin  lo  the  earl  and  his  son.  Ardvicck 
Castle,  now  in  ruins,  at  the  east  end  of  Loch  Assynt,  was  the 

(1G50),  whence  he  waa  delivered  up  by  Neil  Madeod  of  Assynt 
lor  eieculion  at  Edinburgh.  In  the  graveyard  of  tbe  old 
church  of  Durness  Is  a  monument  to  Robert  Mackay,  called  Rob 
Dona  (the  btown),  the  Gaelic  poet  (i;i4-i;7S). 

BlBUOCKArHT,— St  Robert  Conion.  ^ijlory  0/  llu  EaMm  if 
SiUMcrimid  llSli);  R.  Maciay.  riimu  and  Clan  1^ Ueikty  titiv): 
C.  W.  G.  St  John,  T-«r  in  Smiuiandihin  I1S49!:  Kugb  MUlcr. 
SiOlurlimd  a  a  wv  and  iillS*i):D.  W.Kemp,  Buhsp  Pucatht'i 
Tm  In  lj6o  in  SiMalaml  and  Cailinea  (188a):  Sir  W.  Fratct. 
Tin  SUIurland  But  (1S93):  A,Gunn  andS.  J.Mackay,  SuOalai^ 
OHd.Uke  £say  Cainlty  (1^7]. 

SUTLBf,  a  river  of  India,  one  ol  the  "  Five  Riven  "  of  the 
Punjab.  It  risra  E.S.E.  of  the  Manasarowar  lakes  in  Tibet,  at 
an  elevation  of  about  15,300  ft.,  threads  its  way  through  the 
gorges  of  the  Himalayas  with  heights  ol  20,000  ft.  on  either  side, 
crosses  Bashahr  and  the  Simla  hill  states,  and  enters  the  British 
district  of  Hoshiaipur.  Thence  it  flows  through  the  plains  of 
the  Punjab,  receives  the  Beas  in  Kapurthala  slate,  and  jaiia  the 
Chenab  near  Madwala-  From  that  point  the  wbole  ilvei  bean 
the  name;  oF  Panjnad  ("  five  riveis  ")  until  it  falls  Into  the  Indus 
near  Mithankot  alter  a  course  of  900  m.  In  tbe  time  of 
Ranjit  Singh  the  Sultej  formed  the  boundary  Unft^lween  the 
Sikh  and  British  dominions,  and  tbe  Sikh  sutts  lotith  of  tbe 
river  stHl  bear  the  title  of  Cis-SulleJ. 

The  Suilej  supplies  two  systems  of  tnigatltin  works:  ihe  Sir- 
bind  canal,  which  dnws  oS  tbe  whole  of  the  cold  season  supply 
ti  tbe  SutleJ  at  Rupai,  100  m.  above  its  juDclioD  with  the 
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B«ts;  and  the  inii]Kkiti0ii  «anab  of  tb«  Upper  and  I^owcr  Sutlcj, 
Fcrogepur  and  Bahawalpur,  which  come  bdow  the  junction. 

SUTLBR»  a  cainp-foOower  who  teUs  provisions,  liquor  and 
other  things  to  an  army  in  the  field,  in  camp  or  in  quarters. 
The  wwd  was  one  of  the  numerous  naval  and  military  terms 
adapted  in  Eng^h  from  the  Dutdi,  where  it  appears  as  sottdaar 
or  aoeUioar.  It  meant  originally  one  who  does  dirty  work,  a 
drudge,  a  scuUioii;  and  is  derived  from  soetelm,  to  foul,  sully, 
a  word  cognate  with  **  suds,"  hot  soapy  water,  "seethe,"  to 
boil,  and  "  sodden." 

SUnU  (anc  Sutfium),  a  town  and  episoopal  see  of  Italy,  in 
the  province  of  Rome,  4  m.  W.N.W.  of  the  railway  station  of 
Capranica,  which  is  36  m.  from  Rome;  955  ft.  above  sea-level. 
Pop.  (1901)1  3701.  The  town  is  picturesquely  situated  on  a 
narrow  hill,  surrounded  by  ravines,  a  narrow  neck  on  the  west 
alone  connecting  it  with  the  surrounding  country.  There  are 
some  remains  of  the  ancient  city  walls  of  rectangular  blocks  of 
tufa  on  the  southern  side  of  the  town,  and  some  rock-cut  sewers 
in  the  cliffs  below  them.  The  cathedral  is  moderA,  but  the 
aypt,  with  twenty  columns,  b  old,  and  the  campanile  dates 
from  the  13th  century.  In  the  cliffs  opposite  the  town  on  the 
south  is  the  rock-cut  church  of  the  Madonna  del  Partq,  developed, 
no  doubt,  out  of  an  Etruscan  tomb,  of  which  there  are  many 
here;  and  dose  by  is  a  rock-hewn  amphitheatre  of  the  Rooum 
period,  with  axes  of  55  and  44  yds.,  now  most  picturesque. 

The  poution  of  Sutri  was  important,  commanding  as  it  did 
the  road  into  Etruria,  the  later  Via  Cassia;  and  it  is  spoken  of  by 
livy  as  one  of  the  keys  of  Etruria,  Nepet  being  the  other.  It 
came  into  the  hands  of  Rome  after  the  fall  of  Vcii,  and  a  Latin 
cofeny  was  founded  there;  it  was  k>st  again  in  386,  but  was 
recovered  and  recolonized  in  383  (?).  It  was  besieged  by  the 
Etruscans  in  311-10  B.c,  but  not  taken.  With  Nepet  and  ten 
other  Latin  oolonies.it  refused  further  help  in  the  Hannibalic 
War  in  209  B.C.  Its  importance  as  a  fortress  explains,  according 
to  Festus,  the  proverb  Sutrium  ire,  of  one  who  goes  on  important 
business,  as  it  occurs  in  Plautus.  It  is  mentioned  in  the  war  of 
41  B.C.,  and  received  a  colony  of  veterans  under  the  triumviri 
(Colonia  cctUuncta  lulia  Sutrina).  Inscriptions  show  that  it 
was  a  place  of  some  importance  under  the  empire,  and  it  is 
mentioned  as  occupied  by  the  Lombards. 

See  G.  Deiikus,  CUUs  aad  Cmetcrits  oj  Etruria,  I  62  (London. 
1883).  CT.  As.) 

SUTTEB  (an  English  corruption  of  Sanskrit  sati,  "good 
woman  "  or  true  '*  wife  "),  the  rite  of  widow-sacrifice, «.««  the 
burning  the  living  widow  on  the  funeral  pyre  of  her  husband, 
as  practised  among  certain  Hindu  castes.  As  early  as  the 
Atkarva  Veda  the  rite  is  mentioned  as  .an  "old  custom," 
but  European  scholars  have  shown  that  the  text  of  the  still 
earlier  Rig  Veda  had  been  corrupted,  probably  wilfully,  by  the 
Hindu  priesthood,  and  that  there  was  no  injunction  that  the  rite 
should  be  observed.  The  directions  of  the  Rig  Veda  seem  to 
have  involved  a  merely  symbolic  suttee:  the  widow  taking  her 
phce  on  the  funeral  pile,  but  being  recalled  to  "  thb  world  of 
life  "  at  the  last  moment  by  her  brother-in-law  or  adopted  child. 
The  practice  was  sporadically  observed  in  India  when  the  Mace- 
doniana  reached  India  late  in  the  4th  century  b.c  (Diod.  Sic.  xix. 
33-34);  but  the  earlier  Indian  law  books  do  not  enjoin  it, 
and  Manu  amply  oonunands  the  widow  to  lead  » life  of  chastity 
and  ascetictsm.  About  the  6th  century  a.o.  a  recrudescence 
of  the  rite  took  place,  and  with  the  hdp  of  oomipted  Vedic 
texts  it  soon  grew  to  have  a  full  religious  sanction.  But  even  so 
it  was  not  general  throughout  India.  ^  It  was  rare  in  the  Punjab; 
and  in  Malabar,  the  most  primitive  part  of  southern  India, 
it  was  forbidden.  In  its  medieval  form  it  waa  essentially  a 
Brahminic  ri^,  and  it  was  where- Brahminism  was  strongest,  in 
Bengal  andalong  the  (jangcs  vall^r  and  in  (Xidh  and  Rajputsjia, 
that  it  was  most  usual 

The  manner  of  the  sacrifice  differed  according  to  the  district 
In  south  India  the  widow  jumped  or  was  forced  into  the  fire-pit; 
in  western  India  she  was  placed  in  a  grass  hut,  supporting  the 
corpse's  head  with  her  right  hand  while  her  left  held  the  \orch; 
in  the  Ganges  valley  she  Uy  down  upon  the  already  lighted  pile; 


while  in  Nepal  she  was  placed  beside  the  corpse,  and  when  the 
pile  Was  lighted  the  two  bodies  were  held  in  place  by  long  poles 
pressed  down  by  relatives.  The  earCest  attempt  to  stop  suttee 
was  made  by  Akbar  (z542-x6o5)^  who  forbade  compulsion, 
voluntary  suttees  alone  being  permitted.  Towards  the  end  of 
the  i8th  century  the  British  authorities,  on  the  initiative  of 
Sir  C.  Malet  and  Jonathan  Duncan  in  Bombay  ,  took  up  the 
question,  but  notUng  definite  was  ventured  on  till  1829  when 
Lord  William  Bentinck,  de^ite  fierce  opposition,  carried  in 
coundl  on  the  4th  cl  December  a  regulation  which  declared 
that  all  who  abetted  suttee  were  "guilty  of  culpable  homicide." 
Though  thus  illegal,  widow-burning  continued  into  modern  days 
in  isolated  parts  of  India.  In  1905  those  who  assisted  at  a  suttee 
in  Behar  were  sentenced  to  penal  servitude. 

Widow  sacrifice  is  not  peculiar  to  India,  and  E.  B.  Tyior  in  his 
Primitioe  Culture  (ch.  11)  has  collected  evidence  to  support  a  theory 
that  the  rite  existed  among  all  primitive  Aryan  nations.  He  thfoks 
that  In  enjoining  it  the  medieval  priesthood  of  India  were  making 
no  innovation,  but  were  simply  reviving  an  Aryan  custom  of  a  bar- 
baric period  loiw  antedating  the  Vedaa.  See  also  Jakob  Grimm, 
Verbrennen  der  Ceichen, 

SUTTHBR,  BERTHA,  BiOtONSSS  von  (1843-  )>  Austrian 
writer,  was  bom  at  Prague  on  the  9tb  of  July  1843,  the  daughter 
of  Count  Franx  Rinsky,  Austrian  field  marshal,  who  died  shortly 
after  her  birth.  On  her  mother's  side  she  was  descended  from 
the  family  of  the  German  poet,  Theodor  K6mer.  After  receiv- 
ing a  careful  educatioif  she  travelled  abroad  and  raided,  for  a 
long  period  in  Paris  and  in  Italy.  In  X876  she  married  the 
novelist,  Frdherr  Arthur  Gnndaccar  von  Suttner  (1850-1902), 
and  for  the  next  nine  years  lived  with  him  at  Tiflis  in  the 
Caucasus.  After  1885  she  resided  at  Schloss  Harmansdorf, 
near  Eggenburg,  in  Lower  Austria.  The  Baroness  von  Suttner. 
a  fertile  writer,  has  produced  numerous  tales,  books  on  social 
science  and  romances,  among  which  the  best  known  we  htcen- 
tarium  einer  Seele  (1882),  Die  Wafen  nieder  (1889),  Hanna 
(1894),  La  Tranata  (1898),  Sckach  der  Quai  (1898),  Martha's 
Kinder  (1903).  a  continuation  of  Die  Waff  en  nieder.  She  was  at 
one  time  secretary  to  Alfred  Nobel,  and  as  a  champion  of  the  » 
"  brotherhood  of  nations,"  had  teuch  influence  on  him  and 
others;  and  in  this  connexion  has  published  Krieg  und 
Prieden  (1896),  Das  Masckinen-Zeitalter,  Zukunfts-Vorlesungen 
ilber  wuere  ZeU  (1899)  and  Die  Haager  Priedenskonferenz 
"(1900).  In  1905  she  was  awarded  a  Nobd  prize  of  £5000  for 
her  endeavours  in  the  cause  of  peace. 

Her  ifemoiren,  full  of  interesting  autobtographica!  matter,  were 
published  at  Stuttgart  in  1908. 

SUTTON,  Sm  RICHARD  (d.  c  1524),  the  founder,  with 
William  Smyth,  bishop  of  Lincoln,  of  Brasenose  College, 
Oxford,  and  the  first  lay  founder  of  any  college,  is  said  to 
have  come  of  a  good  north-country  family,  the  buttons 
of  that  ilk,  near  Macclesfield,  Cheshire.  Little  is  known  of  his 
life,  but  he  was  a  barrister,  and  in  1497  a  member  of  the  privy 
council.  In  1513  he  became  steward  ol  the  monastery  of  Sion, 
a  house  of  Brigittine  nuns  at  Isleworth.  How  Sm3rth  aftid  Sutton 
came  to  plan  a  college  is  not  known,  but  in  1 50S  we  find  Edmund 
Croston,  or  Crofton,  bequeathing  £6, 135. 4d.  towards  the  building 
of  "  a  college  of  Brasynnosc  "  if  the  projects  of  "  the  bishop  of 
Lincoln  and  master  Sotton  "  were  carried  into  effect  within  a 
stipulated  period.  In  the  same  year  Sutton  obtained  a  ninety- 
two  year  lease  of  Brasenose  Hall  and  Little  University  Hall  for 
£3  per  annum,  and  from  that  time  until  the  end  of  his  life  wa» 
occupied  in  purchasing  estates  with  which  he  might  endow  the 
new  college.  He  is  thought  to  have  contributed  to  the  funds 
of  Corpus  Christi  College,  Oxford,  as  well  He  was  knighted 
some  years  before  his  death,  which  qpcurred  about  1524. 

SUTTOlf,  THOMAS  {c,  z 532-16x1),  founder  of  Charterhouse 
school  and  hospital,  was  the  son  of  an  official  of  the  city  of  Lincoln, 
and  was  educated  at  Eton  College  and  probably  at  Cambridge. 
He  then  spent  some  time  travelling  in  Europe  and  appears  to 
have  acted  as  secretary  to  two  or  three  English  noblemen.  He 
became  a  soldier,  and  in  1569  was  with  the  troops  engaged  in 
suppressing  the  rising  in  the  north  of  England  i  in  iS7o  be  waa 
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made  master  and  surveyor  of  the  ordnance  In  the  northern  parts 
of  the  realm  and  in  this  capacity  he  took  part  in  the  siege  of 
Edinburgh  Caslle  by  the  English  in  May  1573.  Suttoo  obtained 
great  wealth  by  the  ownership  of  coal  mines  in  Durham  and  also 
by  his  marriage  in  1582  with  Elizabeth  (d.  1602),  widow  of  John 
Dudley  of  Stoke  Newington.  His  wish  to  devote  some  of  his 
money  to  charitable  purposes  led  him  in  16x1  to  purchase  for 
£13,000  the  Charterhouse  iq.v.)  from  Thomas  Howard,  earl  of 
Suffolk.  On  this  spot  Sutton  erected  the  hospital  and  school 
which  he  had  originally  intended  to  build  at  Hallingbury  in 
Essex.  Sutton  died  at  Hackney  on  the  12th  of  December  161 1 
and  was  buried  in  the  chapel  in  the  Charterhouse.  His  wealth 
was  left  for  charitable  uses,  but  in  16 13  James  I.  ordered  his 
executors  to  make  an  allowance  to  his  natural  son,  Roger 
Sutton. 

SUTTON*  an  urban  district  In  the  Epsom  parh'amentary 
division  of  Surrey,  England,  xz  m.  S.  of  London  by  the  London 
Brighton  &  South  Coast  railway.  Pop.  (i8gi),  X3,977;  (xgoi), 
17)333.  It  is  pleasantly  sfluated  at  the  edge  of  the  Downs, 
and  is  in  favour  as  an  outer  residential  district  of  London.  The 
manor,  according  to  Domesday,  belonged  to  the  abbey  of 
Chertsey  at  the  Conquest  and  continued  so  until  the  dissolution 
of  the  monasteries  by  Heniy  VIII. 

SUTTON  COLDFIELO,  a  municipal  borough  in  the  Tamwortb 
parliamentary  division  of  Warwickshire,  England,  7  m.  N.E. 
from  Birmingham  on  branches  of  the  London  &  North-Western 
and  Midland  railways.  Pop.  (1901),  14,264.  The  town,  which 
lies  high  in  a  hilly  situation,  is  the  centre  of  a  residential  district 
for  persons  having  their  business  offices  in  Birmingham,  Wal- 
sall and  other  towns.  The  church  of  the  Holy  Trinity,  Early 
English  and  Late  Perpendicular,  enlarged  in  1879,  contains 
a  fine  Norman  font  and  the  tomb  of  Bishop  Vesey.  On  the 
picturesque  paxk.  near  the  town,  2400  acres  in  extent,  the 
inhabitants  have  the  right  of  grazing  horses  and  cattle  at  a  small 
fee.  This,  with  the  Crystal  Palace  gardens,  forms  a  recreation 
ground  for  the  people  of  Birmingham.  In  the  vicinity  are  New. 
^lall,  an  interesting  mansion  of  the  X3th  century,  with  a  hall 
of  the  z6th,  used  as  a  boys'  school;  and  Peddimore  Hall,  a 
moated  mansion  of  the  ancient  family  of  Arden,  of  which 
there  are  slight  remains.  The  town  is  governed  by  a  mayor, 
6  aldermen  and  18  councillors.    Area,  13,828  acres. 

Sutton  Coldfield  (Svlonef  SuUon  in  Colefeudt  Sutton  Coifiid, 
King's  Sutton)  is  mentioned  in  the  Domesday  Survey  as  a 
possession  of  the  Conqueror  and  as  having  been  held  before  that 
time  by  Edwin,  earl  of  Mercia.  Henry  I.  exchanged  it  with 
Roger  de  Newburgh,  earl  of  Warwick,  whose  descendant, 
William  de  Beauchamp,  in  the  reign  of  Edward  I.,  claimed  by 
prescription  a  court  Icet  with  assize  of  bread  and  ale  and  other 
liberties  here,  which  were  allowed  him,  as  it  was  found  that  his 
ancestors  had  held  the  same.  By  the  time  of  Henry  VIII. 
the  town  had  fallen  "  into  much  ruin,"  according  to  Leland, 
and  would  never  have  reached  its  present  position  but  for  the 
interest  of  John  Vesey,  bishop  of  Exeter,  a  native  of  the  pkice, 
who  procured  for  it  a  charter  of  incorporation  in  1529  under  the 
title  of  the  "  Warden  and  Society  of  the  Royal  Town  of  Sutton 
Coldfield."  The  charter  also  appointed  a  warden  and  twibhty- 
two  fellows  to  be  the  common  hall,  and  granted  the  town  and 
park  to  the  corporation  at  a  yearly  rent  of  £58.  Another 
charter,  dated  1664,  appointed  two  capital  burgesses  to  be 
justices  of  the  peace  with  the  warden.  In  1855  Sutton  was 
divided  into  six  wards,  with  an  alderman  and  three  councillors 
for  each.  Markets  granted  in  1300,  1353  and  1529  have  been 
discontinued.  Fairs  were  granted  in  1300,  1353  and  1529,  to 
be  held  at  the  feasts  of  Trinity,  Michaelmas  and  St  Simon  and 
St  Jude,  and  are  now  held  on  Trinity  Monday,  the  14th  of  March, 
the  19th  of  September  and  the  8th  of  November.  Vesey  set 
up  here  a  cloth  trade  which,  however,  soon  became  ne^ected. 

8UTT0N-IN-ASHPIELD,  an  urban  district  in  the  Mansfield 
parliamentary  division  of  Nottinghamshire,  England,  lying  in 
a  picturesque  district  on  the  border  of  Sherwood  Forest,  on 
branch  lines  of  the  Midland  and  Great  Northern  railways,  15  m. 
N.  by  W.  of  Nottingham.    Pop.  (1891),  10,56a;  (1901),  14,864. 


The  church  of  St  Mary  Magdalene  of  the  1 3th  And  t4Ch  MB* 
tunes  was  restored  in  1868.  There  are  coUieries  and  Umeworkg 
in  the  vicinity.  Cotton  hosiery  and  thread  are  the  principal 
mantifactures. 

SUVAroV.  Aiexakdek  Vasilicvicr,  Coinrr  Sin^Aitov 
RncNixSKY,  PuNCB  Italysky  (17  39-1800),  Russian  field 
marshal,  was  bom  at  Moscow  on  the  34ih  of  November  1729, 
the  descendant  of  a  Swede  named  Suvor  who  emigrated  to 
Russia  in  1623.  He  entered  the  army  as  a  bc^,  served 
against  the  Swedes  In  Finknd  and  against  the  Prussians 
during  the  Seven  Years'  War.  After  repeatedly  distinguishing 
himself  in  battle  he  was  made  a  colonel  in  1763.  He  next 
served  in  Poland,  dispersed  the  Polish  forces  rnider  Pulawski, 
stormed  Cracow  (1768)  and  was  made  a  major-general.  In  his 
first  campaigns  against  the  Turks  in  1773-74,  and  particularly 
in  the  battle  of  Kosludacki  in  the  latter  year,  be  laid  the 
foundations  of  his  reputation.  In  1775  he  suppressed  (he  rebel- 
lion of  Pugachev,  who  was  decapitated  at  Moscow.  From 
X  777-1783  he  served  in  the  Crimea  and  the  Caucasus,  becoming 
a  lieutenant-general  in  X780,  and  general  of  infantry  in  1783, 
on  the  conclusion  of  hb  work  there.  From  X787  to  X79X  he 
was  agam  fighting  the  Turks  and  won  many  victories;  he  was 
wounded  at  Kinbum  (1787),  took  part  in  the  siege  of  Ochakov» 
and  in  x  788  won  two  great  victories  at  Focsani  and  on  the  Rimnik. 
For  the  hitter  victory,  in  which  an  Austrian  corps  under  Prince 
Josias  of  Saxe-Coburg  participated,  Catherine  II.  made  him  a 
count  with  the  name  Rimniksky  in  addition  to  his  own  name, 
and  the  emperor  Joseph  II.  created  him  a  cotmt  of  the  Holy 
Roman  Empire.  On  the  32nd  of  December  1790  Suv&xov 
stormed  Ismail  in  Bessarabia,  and  the  sack  and  the  massacre 
that  followed  the  capture  equals  in  horror  such  events  as  the 
"  Spanish  Fury  "  and  the  fall  of  Magdeburg.  He  was  next 
placed  at  the  head  of  the  army  which  subdued  the  P<des,  and 
repeated  the  triumph,  and  some  of  the  cruelties,  of  Ismail 
at  Warsaw.  He  was  now  made  a  field  marshal,  and  was  retained 
in  Poland  till  1795,  when  he  returned  to  St  Petersburg.  But 
his  sovereign  and  friend  Catherine  died  in  1796,  and  her  suc- 
cessor Paul  dismissed  the  veteran  in  disgrace.  Suvirov  then 
lived  for  some  years  in  retirement  on  his  estate  of  Konchauskoy, 
near  Moscow.  He  criticized  the  new  military  tacties  and  dress 
introduced  by  the  emperor,  and  some  of  his  caustic  verse 
reached  the  ears  of  Paul.  His  conduct  was  therefore  watched 
and  his  correspondence  with  his  wife,  who  had  remahied  at 
Moscow — ^for  ha  marriage  relations  had  not  been  happy^ — was 
tampered  witlu  On  Sundays  he  tolled  the  bell  for  church  and 
sang  among  the  rustics  in  the  village  choir.  On  week  days  he 
worked  among  them  .in  a  smock  frock.  But  in  Februaiy  X799 
he  was  summoned  by  the  tsar  to  take  the  field  again,  thos  time 
against  the  French  Revolutionary  armies  in  Italy. 

The  campaign  (see  French  Revolutionaky  Wass)  opened 
with  a  series  of  victories  (Cassano,  Trebbia,  NovO  which  reduced 
the  French  government  to  desperate  straits  and  drove  every 
French  soldier  from  Italy,  save  for  the  handful  under  Moreau, 
which  mamtained  a  foothold  m  the  Maritime  Alps  and  around 
Genoa.  Suv&rov  himself  was  made  a  prince.  But  the  later 
events  of  the  eventful  year  went  uniformly  against  the  allies. 
Suv&rov's  lieutenant  Kors&kov  was  defeated  by  &fassfna  at 
Ziirich,  and  thcold  field  marshal,  seeking  to  make  his  way  over 
the  Swiss  passes  to  the  Upper  Rhine,  had  to  retreat  to  the 
Vorariberg,  where  the  army,  much  shattered  and  almost  destitute 
of  horses  and  artillery,  went  into  winter  quarters.  Early  in  x8oo 
Suv&rov  returned  to  St  Petersburg  in  disgrace.  Paul  refused 
to  give  him  an  audience,  and,  worn  out  and  ill,  he  died  a  few 
days  afterwards  on  the  z8th  of  May  xSoo  at  St  Petersburg. 
Lord  Whitworth,  the  English  ambassador,  was  the  only  person 
of  distinction  present  at  the  funeral.  Suv&rov  lies  buried  in  the 
church  of  the  Annunciation  in  the  Alexandro-Nevskii  moxuistcry, 
the  simple  inscription  on  his  grave  being,  according  to  his  own 
direction,  "  Here  lies  Suv&rov."  But  within  a  year  of  his  death 
the  tsar  Alexander  I.  erected  a  statue  to  his  memory  In  the 
Field  of  Mars,  St  Petersburg. 

His  son  Arkadi  (1785-181 1)  was  a  general  officer  id  the 
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RiMiaa  ftimy  during  tli*  Napoleonk  sad  TUHuab  naa  of  tiie 
cariy  X9th  cenuuy*  and  was  drowned  in  the  river  Rknolk  in 
1811.  His  gmflidson  Alexander  Axkadieyidi  (1804-1882) 
was  also  a  Russian  fenexal. 

Amons  the  Ruanans  the  memery-of  Swirov  is  cherished  to  this 

'^~ J-  •--    »  —  age^of 

lussian 
charScter 

'i  ihe  Russiaa  soldier.  In  an  age  when  war  had  become  an  act  of 
diplomacy  he  icfltoved  itstme  swnificaaoeasanaot  of  focce.  He  Was 
feckless  of  human  Ufe^  bait  on^  on  the  achievement  of  the  object 
fa  hand,  and  he  spared  his  own  soldiers  as  little  as  he  showed  mercy 
to  the  population  of  a  fallen  city.  He  was  a  man  of  great  simpIicFQr 
of  raaanerap  and  while  on  a  campaign  lived  as  a  private  soldier, 
rieqiing  on  straw  and  contenting  himself  with  the  humblest  fare. 
But  he  had  himself  passed  thiough  aU  the  gmdatioas  of  militaiy 
service;  moreover,  his  education  lad  been  of  the  rudest  kii^  His 
gibes  procured  him  many  enemies.  He  had  alt  the  contempt  of  a 
nan  <tf  ability  and  action  for  ignorant  favourites  and  ornamental 
carpet-knighta.  But  his  drsBenes  eerved.  sometimes  to  hide,  more 
often  to  expnm,  a,  soldierly  genius,  the  effect  of  which  the  luiarian 
anny  has  not  outgrown.  If  the  tactics  of  the  Russians  in  the  war 
of  1904-05  reflected  too  literally  some  of  the  maxims  of  Suv&rov's 
Torfcitt  wars,  the  sphit  of  self-sacrifice,  resolution  and  Indifference 
to  ktsaes  there  shown  wasa  precious  l^^cy  from  those  wan.  Drago- 
Btrov  (g.v.)  avowed  that  his  teaching  was  based  on  Suv&rov's 
pcactice.  which  he  held  to  be  representative  of  the  fundamental 
troths  ec  war  and  of  the  military  qualities  of  the  Russian  nation. 

See  Aathtng,  Versvch  dner  KriegsgfisckiekU  des  Crafen  Suworow 
(Gotha,  1796-1790);  F.  VOB  Snrftt,  Swwtrom  Ldieu  tmd  Heersigfi 
(Vilna.  1633-1034)  and  Staooraw  tmd  Pokns  UntargaMg  (Leipzig, 
1858) :  Von  Reaing-Biberegg,  Der  Ztu  Suworcws  dwch  die  SekweU 
^Onch,  1896):  Lieut.-Colonel  Spakhne.  Suvirof  (London,  1890); 
G.  von  Pochs,  Svworows  KorrespondeiUt  T^gg  (Glogau,  1835); 
SMivorat  e»  IlaUe,  by  Gachot,  Maastfna's  biographer  (Paris,  1903) ; 
aod  the  ataodard  Russian  biogntphies  of  Pblevoi  (1853;  Ger. 
trans.,  Mitan,  i8S3):  Rybkin  (Moscow,  1874)  and  Vasiliev 
(Vilna.  1899)- 

SUWALKI,  ft  government  of  Rnaian  Fohmd,  of  which  it 
occupies  the  N.E.  csorner^  extending  to  the  N.  between  East 
Pnissia  and  the  Russian  govenunents  of  Vilna  and  Grodno,  with 
the  0DveRUttent  of  Kovno  on  the  N.  Its  area  is  4846  sq.  m.  It 
includes  the  east  of  the  few  Baltic  swelling  (800  to  xooo  ft.  above 
the  sea)  and  is  studded  with  lakes.  Its  northern  slopes  descend 
to  the  valley  of  the  Niemen,  while  in  the  south  it  falls  away  gently 
to  the  manhy  tract  of  the  Biebrs.  The  riven  flow  there  in 
deep^ut  gocgea  and  hdlows,  diversifying  the  surface.  The 
Niemen  fonns  its  eastern  and  northern  bpundary  and  has  many 
affluents  horn  both.slopes  of  the  swelling.  The  Angustowo  canal 
connects  the  navigable  Hanrza,  a  tributaryof  the  Niemen,  with  a 
tributary  of  the  Biebn,  which  belongs  to  the  basin  of  the  Vistula, 
and  an  active  tcaffic  is  carried  on  by  this  canal.  Forests  cover 
about  one-fourth  of  the  area.  Tertiary  and  cretaceous  strata 
occupy  large  areas,  and  the  entire  surfsM  is  covered  wUh  Post- 
Tertiary  deposits.  The  bottom  moraine  of  the  great  ice-sheet 
of  north  Germany,  containing  scratched  boulders  and  furrowed 
by  depressioas  having  a  direction  N.NJB.  and  S.S.W.,  ex- 
tended over  immense  tracts  of  the  ridge  of  the  lake^lstticts 
and  its  slopes,  while  limited  spaces  are  covered  with  weU- 
washed  glacial  sands  and  gravel.  On  the  northern  slopes  of  the 
coast-ddge,  the  bouldel'-clay  being  covered  with  lacustrine 
deposits,  there  are  in  many  places  areas  of  fertile  soil;  and  in 
the  southern  parts  of  the  province  the  bouldefvclay  fo  stony, 
and  sometimes  covered  with  gravd.  Still,  neariy  nine-tenths 
of  the  surface  are  suitable  for  cultivatfen. 

The  population  in  1906  was  estimated  at  633,900.  •  The 
majority  (590%)  are  Lithuanians,  mostly  In  the  north;  there 
are  91*5%  Poles  (and  Maiurs)^  chiefly  in  the  towns;  16*7% 
Jews;  S'3%  Germdns  and  4->%  Russkins.  The  chief  towns  of 
the  s^en  districts  into  which  the  government  is  divided  are 
Suwaiki,  Aiigustowo,  Kalwarya,  MariaiApol,  Seiny,  Wilkowisski 
(orVoikovyslikl)andWladisl8Wow.  The  principal  crops  are  rye, 
wheat,  oats,  barley  and  potatoes,  whidk  are  largely  exported  to 
Prussia  for  use  in  the  distilteries.  Bee-keeping  is  widely  spread, 
and  about  40,000  lb  of  honey  are  obtained  every  year.  The 
weaving  of  linen,  woollen  cloth  and  fbhing-nets  is  extensively 
carried  on  In  the  villages  as  a  domestic  industry,  and  in  small 
futoriesu    A  lauft  number  «f  the  lahnbitMits  are  compelled  to 


seek  work  in  winter  hi  other  paits  of  the  emidra.  ThefelBngof 
timber,  which  is  floated  down  the  Niemen,  givtt  occupation 
to  many. 

SUWAUd,  a  town  of  Russian  Poland,  capital  of  the  govern- 
ment of  the  same  name,  situated  at  the  source  of  the  Hancza,  a 
tributary  of  the  Niemen,  65  m.  by  xail  N.W.  of  Grodno.  Pop. 
27,165.  In  the  X 5th  century  it  was  a  small  village  amid  forests, 
peopled  by  Lithuanians.  Its  trade  is  chiefly  In  timber,  grain, 
wodlendoth  and  other  manufactured  goods. 

flUYOtl  [Aba-1  Fadhl*Abd  ur-Rahmin  ibn  Abl  Bakr  JalSl 
ud-Din  u»'Suyfttl)  (X445-150S),  Arabian  encydopoedic  writer, 
was  the  son  of  «  Turkidi  dave  woman.  His  father,  who  was 
of  Persian  descent,  had  been  cadi  in  Suyat  (Upper  Egypt)  and 
professor  in  Cairo,  but  died  before  his  son  was  six  years  old.  The 
bo/s  training  was  taken  in  hand  l^  a  Sufi  friend  of  the  father. 
He  was  precodoos  and  is  said  to  have  known  the  Koran  by  heart 
before  he  was  dght  years  old.  In  1461  he  was  already  a  teacher; 
In  1464  he  made  the  pilgrimage  to  Mecca;  in  1472  he  became  a 
professor,  and  in  i486  was  promoted  to  a  chair  in  the  mosque  of 
Bibars.  Here,  however,  he  provoked  a  revolt  among  the  students 
and  in  1501  was  discharged  for  maladministration  of  trust  funds. 
Two  years  later  be  was  offered  the  same  post  again,  but  declined, 
and  worked  in  sedudon  at  Rauda,  an  island  of  the  Nile,  and 
there  died  in  1505.  He  was  one  of  the  most  prolific  writers  of 
the  Bast,  though  many  of  his  works  are  only  pamphlets  and 
some  are  mere  abridgments  of  the  work  of  others. 

We  know  of  561  separate  titles  of  his  works,  and  ova*  316  exist 
in  manuscript.  A  list  of  these  is  given  in  C.  Brockdmanirs  Gnaek. 
der  ArabisckeH  LiUeraiur,  ii.  144-158  (Berlin,  i()02).  They  deal 
with  almost  every  branch  of  Moslem  science  and  literature.  Among 
the  best  known  are  the  IMin  fi  *UIum  td-Qur&n  (  on  the  exegctic 
sciences  of  the  Koran),  puoHshed  with  an  analysis  by  A.  Spruwer 
(Calcutta,  185S-1854)  and  often  in  Cairo;  the  commentaiy  ontlic 
Koran,  known  ^  the  7a/nr  tU-JaUdain.  bwun  bv  UMi  ud-D^ 
uI-Maballi  (1389-14^0)  and  finished  by  Suyati,  puolisfaed  often  in 
the  East;  and  the  history  of  the  caliphs,  published  at  Calcutta 
(1858)  and  daewhere,  (G.W.T.) 

SUZBRAIirnr.  "  Suserain,"  a  tenn  of  feudal  lav,  is  now  used 
to  describe  persons  or  states  in  podtions  of  superiority  to  others. 
Its  etymology,  according  to  Professor  W.  W.  Skeat 
(Etymological  Dictionary) ,  is  as  follows:  "A  coined 
word;  made  from  Frendi  suSt  Latin  susitm  or  sunum,  above,  in 
the  same  way  as  sovereign  is  made  from  Latin  super;  it  corre* 
sponds  to  a  Low  Latin  type  suseronus."  Another  form  of  the 
word  is  souseran  (F.  Godefroy,  De  PAncienne  longtie  fran^aise). 
Suzerain  has  been  defined  as  "  <^i  possMe  un  fief  dont  d'autres 
fids'  reinvent  **  (Littri  and  Dietionnaire  de  Pacadfmie  frattQaise), 
C.  Loyseau,  in  Ms  Traits  des  seigneuries  (3rd  ed.,  1610,  p.  14), 
explains  that  there  are  two  kinds  of  public  sdgneuries,  that 
is,  soverdgn  sdgneurs,  possesung  summum  imperium,  and 
suzerains,  ''Les  suzeraincs  sont  cdles  qm  out  puissanctf 
supMeure  mais  non  supreme."  Ebewhere  he  says '  that 
suzeminty  is  a  form  of  public  seigneuries  which  has  been 
"  usurps  par  les  partlcuHers  pour  laquelle  exprimer  U  nous  a 
fallu  forger  un  mot  expr£s,  et  TappeUer  suzerainetf,  mot  qu! 
est  aussi  Strange  comme  celle  espdce  de  seigneuries  est 
absurde"  (p.  ix).  Loyseau  adds,  "Seilgneurie  suzeraine  est 
dignity  d'un  fief  ayant  justice  **  (p.  38).  Bousquet  {Noweau 
dieHonnaire  de  droit)  defines  suzerain  as  "  sup6rieur,  celul  dont 
un  fid  rdevait ";  Rogulau  (jGlossaire  du  droit  frangois)^  **  sup4- 
rienr  en  quelque  dharge  ou  dignity  autre  que  Ic  roy.'*  The  name 
does  not  occur  in  the  Consuetudines  feudorum,  or  in  Hotoman*s 
De  verbis  feudalihus  commentarius.  It  was  rare  in  feudal  limes 
in  England.  But  it  was  used  in  France  to  describe  a  feudal 
lord,  the  supreme  suzendn  bdng  the  king.  Merlin,  under 
suxeraineti,  shows  that  the  word  was  not  used  by  aU  feudal 
writers  in  the  same  sense.  (See  also  Chas.  Butler's  note  to  Coke 
OH  Liu.  191  a.) 

In  modem  times  the  term  has  come  to  be  used  as  descriptive 
of  relations,  ill-defined  and  vague,  which  exist  between  powerful 
and  dependent  states;  its  very  inde6n!tencs5  being  its      Modem 
recommendation.    According  to  feudal  law  the  vassal      VMf, 
owed  certain  duties  to  the  lord;  he  promised  fidelity  and  service; 

and  the  ferd  was  bound  to  perform  redprocal  duties,  not  very 
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dearly  defined,  to  the  vtLua^Domhuu  vassallo  tmtjux  et  atmaa 
dicUur.  The  relation  between  a  lord  and  his  vassals,  implied  in 
the  oalh  of  fealty,  has  been  extended  to  states  of  unequal  power; 
it  has  been  found  convenient  to  designate  certain  states  as  vassal 
states,  and  their  superiors  as  suzerains^  Originally  and  properly 
applicable  to  a  status  recognized  by  feudalism,  the  term  vassal 
state  has  been  used  to  describe  the  subordinate  position  of  certain 
states  onc6  parts  of  the  Ottoman  Empire,  and  still  loosely  con- 
nected therewith.  Such  are  Egypt  and  Bulgaria.  Rumania, 
Servia  and  Montenegro,  once  vassal  states,  may  now  be  regarded 
as  independent.  The  relations  of  these  states  to  the  Ottoman 
Porte  are  vciy  varied.  Egypt  has  been  variously  described  as  a 
vassal  state  or  as  a  protectorate.  But  all  of  these  pay  tributo 
to  the  sultan,  or  in  some  way  acknowledge  his  supremacy 
(Emanuel  UUmann,  VOlkvrachly  §  j6);  M.  de  Martens  {TraiU  de 
droit  intenuUional,  1883,  i.  333  n.)  thus  defines  the  Urin:  "  La 
suzerainet^  est  la  souverainet6  limits  exero6e  par  le  pottvoir 
supiSme  d'un  £tat  sur  un  gouvemment  mi-«>uverain/'  a 
definition  applicable  to  protectorates,  with  which  it  is  often 
confounded.  Thus  Mommsen  (History  of  Rome)  indiscriminately 
describes  the  supremacy  of  Rome  over  Armenia  as  "  suserainty  " 
or  "  protectorate."  To  illustrate  the  vague  use  of  the  word  in 
modem  diplomacy  may  be  quoted  the  descripttoo  of  suserainty 
given  by  Lord  Kimberley,  which  Mr  Chamberlain  in  the 
correspondence  as  to  South  Africa  mentioned  with  apptoval: 
"Superiority  over  a  state  possessing  independent  rights  of 
government  subject  to  reservations  with  refocnce  to  certain 
specified  matters  "  (1899  [C.  9057],  p.  28). 

M.  Galral  {Le  Protectorat  international)  distinguishes  suzerainty 
■from  protectorate  in  these  respects:  (a)  suzerainty  proceeds 
Pntaetn*  from  a  concession  on  the  part  of  the  suzerain 
mttmad  (p.  xrs);  (ft)  the  vassal  state  is  bound  to  perform 
sw«rate<r.sp^£c  services;  and  (c)  the  vassal  state  has  larger 
powers  of  action  than  those  belonging  to  a  protected  state; 
(<f)  there  is  reciprocity  of  obligation.  According  to  M..  F« 
Despagnet  the  term  suzerain  is  applicable  to  a  case  in  which  a 
state  concedes  a  fief;  in  virtue  of  its  sovereignty  {Essai  sur  U 
protectorat  intemationalt  p.  46),  reserving  to  itsdf  certain  rights 
as  the  author  of  this  concession. 

Another  writer  draws  these  distinctions:  (a)  a  state  connected 
by  protectorship  with  another  previously  enjoyed  autonomy;  the 
vassal  state  did  not;  (6)  the  protected  state  retains  its  nationality 
and  its  internal  administration;  the  vassal  state  acquires  a  dis- 
tinct nationality;  (c)  the  establishment  of  a  protectorate  modifies 
few  of  the  institutions  of  the  protectorate  state  except  as  to 
foreign  relations;  the  establishment  of  a  suzerainty  changes  the 
institutions  of  the  vassal  state;  (^  the  protected  state  exercises 
its  internal  sovereignty  d  peu  pris  ^nement;  the  .vassal  state 
remains  subordinate  in  several  respects;  (e)  while  the  protected 
state  has  the  right  to  be  assisted  in  case  of  war  by  the  protecting 
state,  but  is  not  botmd  to  defend  the  latter,  the  vassal  state  is 
bound  to  aid  its  suzerain  (Tchomacoff,  De  la  Souuraiueiif  p.  53). 
See  also  Hachenbuiger,  De  la  Nature  juridique  du  protectorat. 

W.  E.  Hall  thus  defines  vassal  states:  "  Sutes  Under  the 
suzerainty  of  others  are  portions  of  the  latter  which  during  a 
process  ci  gradual  disruption  or  by  the  grace  of  the  sovereign 
have  acquired  certain  of  the  powers  of  an  independent  com- 
munity, such  as  that  of  making  commercial  conventions,  or  of 
conferring  their  exequatur  on  foreign  consuls.  Their  position 
differs  from  that  of  the  foregoing  varieties  of  states  (protectorates, 
&c.),  in  that  a  presumption  exists  against  the  possession  by 
them  of  any  given  international  capacity  {International  Law, 
4th  ed.,  p.  31). 

Another  suggested  distinction  is  this:  Suzerainty  is  title  with- 
out corresponding  power;  protectorate  is  power  without  cor- 
responding title  (Professor  Freund,  Political  Science  Quarterly, 
1899,  p.  28}. 

On  the  whole,  usage  seems  to  favour  this  distinction:  while  a 
protectorate  flows  from,  or  is  a  reduction  of,  the  sovereignty 
of  the  protected  state,  suzerainty  is  conceived  as  derived  from, 
and  a  reduction  of,  the  sovereignty  of  the  dominant  state. 

As  to  the  power  of  making  treaties,  a  vassal  state  cannot » as  « 


rale,  coDChide  them;  such  power  does  not  exist  unless  It  21 
^sedally  given.  On  the  otlier  hand,  a  protected  state,  unless 
the  contrary  is  stipulated,  retains  the  power  of  concluding 
treaties  (Bry,  p.  S94). 

It  is  sometjines  said  that  a  protected  state,  unlike  a  vassal  state, 
has  the  right  of  sending  representatives  to  foreign  states.  But 
such  distinctions  are  of  doubtful  value;  the  facts  of  each  case 
must  be  considered  (Uttmann,  §  26). 

There  is  one  practical  difference  between  the  two  relations: 
while  the  protecting  and  protected  states  tend  to  draw  nearer, 
the  reverse  is  true  of  the  suzerain  and  vassal  states;  a  protectorate 
IS  generally  the  preliminary  to  incorporation,  suzerainty  to 
separation.  Sometimes  it  is  said  that  the  territory  of  the  vassal 
state  forms  part  of  the  territory  of  the  suzerain; «  proposition 
^N^ch  is  true  for  some  purposes,  but  not  for  all. 

All  definitions  of  suzerainty  are  of  little  use.  Each  instru' 
ment  in  which  the  word  is  used  must  be  studied  in  order  to  ascer« 
tain  its  significance.  Even  in  feudal  times  suzerainty  might 
be  merely  nominal,  an  instance  in  point  being  the  suzerainty  or 
over-lordship  of  this  papacy  over  Naples.  In  some  cases  it  may 
be  said  that  suzerainty  brings  no  practical  advantages  aadimpliets 
no  serious  obligations.  Among  the  instances  in  which  the  term 
is  actually  used  in  treaties  are  these:  the  General 
Treaty,  Peace  of  Paris,  1856  (arts.  21  and  22),  rccog-,  ' 
nized  the  suzerainty  of  Turkey  over  the  Danublan 
principalities  Moldavia  and  Wallachia,  modifying  the  "  sove« 
reignty  "  of  Turkey  recognized  by  the  Treaty  of  Adrianople. 
"  Les  principaut^s  de  Valachie  et  de  Moldavia  continucront  & 
jouir,  sous  la  suzerainet£  dc  la  Porte  et  sous  la  garantie  des 
Puissances  contnctantes,  des  privileges  et  dcs  immunity  dont 
elles  sont  en  possession.*'  The  convention  of  tht  19th  of  August 
1858  (Hertslet  x.  1052)  organized  the  then  principalities  **  under 
the  suzerainty  of  the  sultan  *  (art.  x).  Hie  internal  govem- 
mdA  was  to  be  exercised  by  a  faospodar,  who  received  his 
investittiffe  from  the  sultan,  the  sign  of  vassaUhip,  it  has  been 
said  (Tchomacoff  p.  45).  The  autonomy  of  these  vassal  states 
has  been  fully  recognized  by  the  Treaty  of  Berlhi  of  1878  (art.  i). 
In  the  Interpretation  Act,  1889,  s.  t8  (5),  "  suzerainty  "  is  used 
to  describe  the  authority  of  the  sovereign  over  native  princes 

The  word  suzerain  is  used  in  the  Pretoria  convention  of  the  3rd 
of  August  x88i  between  the  British  government  and  the  late  Sout  h 
African  Republic.  The  convention  (by  Its  preamble)  granted 
to  the  inhabitants  complete  self-government,  "  subject  to  the 
suzerainty  of  her  MajeMy,"  and  this  siiaeralhty  was  reaflSrmed 
in  the  articles.  Even  when  the  convention  was  being  negotiated- 
doubts  arose  as  to  its  meaning,  and  legal  authorities  were 
divided  as  to  its  effect  (see  speech  of  Lord  Cairns,  Hansard,  369, 
p.  s6i;  Lord  Sdbome,  260,  p.  309;  answer  of  attorney-general 
260^  X  534).  It  was  doubtful  whether  territory  could  be  ceded  by 
the  Crown  of  its  own  authority;  and  if  the  power  existed  the 
cession  could,  It  was  said,  be  nuiche  oely  by  virtue  of  dear  words. 
From  the  artidts  substituted  in  the  London  convention  of  the 
ayth  of  Febniaiy  1884  for  those  of  xaSi,  the  voxd  "  suzeramty  " 
was  omitted.  Fresh  dioubtaaiose  as  to  the  effect  of  this  ondasion; 
and  a  correspondence  on  the  sbbiect  took  place  between  the 
British  government  and  the  govttmitteBt  of  the  republic  before 
the  outbreak  of  hostilities  in  South  Africa,  the  former  main- 
taining  that  the  preamble  of  i88x,  by  which  alone  any  self  • 
government  was  granted,  waa  still  in  force,  and  therefore  that  the 
suzerainty — whatever  U  involved--'ieniained;  the  Tranvraal 
government,  on  the  other  hand,  locHitending  that  the  suzenlaty 
had  been  abolished  by  the  substitutioa  of  the  1884  convention  for 
that  of  x88 1.  Writers  on  international  law  differ  greatly  as  to  the 
ekact  position  of  the  South  African  republic  under  the  later  con- 
vention. Some  considered  it  an  iadspendent  sovereign  state.. 
Mr  Tayk>r  (^4  Treatise  of  IntermJional  PubHc  Law,  p.  174)  txvata 
the  Transvaal  after  t  he  convention  of  x  884  as  a  "  Mutralised  state 
only  part  sovereign."  Other  writen  describe  the  rclatioQ  as  that 
of  a  protectorate  (see  Professor  J.  Westlake,  Meati*  d*  droit  inter-' 
national,  1896,  p.  a68  seq.;  International  I^aw,  pt.  z,  -p»  «?>• 
Professor  de  Louter  defines  it  as  "  une  servitude  da  droit  des 
gens  (scrvitus  juris  gientium),  et  qi)i  diff^,d^  la  ssrvitude  d\i 
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droit  pixv€  en  ce  iqm'dk  ne  coBMiCue  pu  tm  droit  ifd  (ftti  in 
re  alicna)  m&is  «m  droit  entie  deoz  pononnet'de  droit  intet^ 
lutional  (subjecta  ]vah  gentium)  "  ijmue  4e  drok  iHtemathnal, 
1S99,  p.  330)  Dr  F.  Von  Liaat  {Day  Vtikerrtektf  p.  331)  treats 
the  South  African  republic  as  an  example  of  a  half  fOiwrdgn 
state.  M.  Gairal  describes  it  as  a  vassal  state.  Probably  the 
soundest  opimon  is  that  the  British  Crown  reserved  no  otiier 
rig^  than  those  exprossly  stated  in  the  convention  of  1S84. 


See  Stubbs,  "  Suzerainty,  or  the  Rights  and  Duties  of  Suaerain 
and  Vassal  States  "  {iSBiU  Kmisdednni  uUmuUioaal  (1896).  pp.  M. 
nS;  WesUahey  "L'Angleterra  et  la  rtDubtique  snd-alricaiQe, 
Kem  de  droU  wUrnational  (1896),  p.  268:  Bomhak,  Btfutit{g$ 
AMaHtiikettsverkaitniueunterdenmodemen  Staaten  (1896) ;  UUmann, 
Vakenecht  (xooS),  p.  2%\  Tchomacoff,  De  ta  Souoenrtmli  (1901); 
Jciliaek,  Die  Lehre  won  ien  SleaUmeritnduHiem  (1883) ;  Cerrespou- 
4au»  ReUUtng  ie  South  A/man  Repubiie  (1899)  (^*  9^V*  ^v 
JSapmne  (1900),  p.  413;  .Law  (^mrterly  Review  (1890).  p.  123; 
Jowwel  cf  Comparame  Legislatien,  new  series,  vol.  up.  4x2; 
Mer^inhac,  DreU pMic uUerHoHonal  (I9<^),  p.  204.  (J.  M.) 

8VANB  {or  Svanino),  BARS  0^06-1668),  Danish  statesman 
and  ecclesiastic,  was  bom  on  the  27th  of  March  1606,  at  Horsens, 
where  his  father,  Hans  Riber,  was  buisomaster.    H!s  mother 
Anne  was  a  daughter  of  the  historian  Hans  Svaning,  whose  name,' 
sabsequently  altered  to  Svane,  he  adopted.    At  Copenhagen 
Svane  devoted  himself  to  the  study  of  Oriental  languages,  and 
between  1628  and  1635  completed  his  education  abroad,  at 
Franeker  in  Friesland,  Wittenberg,  Oxford  and  Fsris.    iUter 
Kven  years*  residence  abroad  Svone  returned  to  occupy  the 
dialr  of  Oriental  languages  at  the  university  of  Copenhagen.    In 
1646,  finding  promotion  slow,  he  turned  to  theology  and  was 
"  created  "  Dr  theol.  by  his  old  patron  Jesper  Brochmand,  now 
bishop  of  Sjaelland,  whom  he  succeeded  in  the  metropolitan 
see  of  Denmark  on  the  36th  of  January  1655.    As  a  theologian 
he  belonged  to  the  severely  orthodox  Lutheran  school.    His 
Khcdarship,  despite  the  erudition  of  his  commentary  to  the 
prophet  Daniel  in  two  huge  folio  volumes,  is  questionable. 
But  in  Latin  and  Danish  he  won  distinction  as  a  speaker,  and 
his  funeral  orations  in  both  languages  were  admired  by  his 
contemporaries.    At  the  famous  rigsdag  of  z66o  he  displayed 
debating  talent  of  a  high  order  and  played  an  important  political 
rMe.  It  was  Svane  who,  at  the  opening  of  the  rigsdag,  proposed 
that  only  members  of  the  coUncU  of  state  should  be  entitled  to 
fiefs  and  that  all  other  estates  should  be  leased  to  the  highest 
bidder  whatever  his  social  station.    At  a  hint  from  the  king  he 
laboured  to  get  the  royal  charter  abolished  and  the  elective 
Donarchy   transformed   into   an  hereditary  monarchy.    The 
derical  deputies  followed  him  in  a  serried  band,  as  the  burgesses 
followed  Nansen,  and  the  bishop's  palace  was  one  of  the  meeting- 
places  for  the  camarilla  which  was  privy  to  the  absolutist  designs 
of  Frederick  III.    Throughout  the  session  Svane  was  chairman 
of "  the  Conjoined  Estates  **  in  their  attacks  upon  the  nobility, 
his  watchword  being:  Equal  rights  for  all  and  a  free  hand  for 
the  king.    It  was  on  his  motion  (Oct.  8)  that  the  Commons 
agreed  "  to  offer  his  majesty  the  crown  as  an  hereditary  crown," 
to  which  proposition  the  nobility  acceded,  under  severe  pressure, 
two  days  later.    When,  op  the  13th,  the  three  estates  assembled 
at  the  castle,  it  was  Svane's  speech,  as  president  of  the  estate 
of  the  clergy,  which  gave  the  solemnity  its  ultra-royalist  character. 
He,  too,  quashed  the  timid  attempt  of  the  more  Uberal  minded 
of  the  deputies  to  obtdn  a  promise  from  the  king  of  some  sort  of 
a  constitution.    In  fact,  excepting  the  king  and  queen,  nobody 
contributed  so  powerfully  to  the  introduction  of  absolutism  into 
Denmark  as  the  bishop  of  Copenhagen.    He  was  raised  to  the 
dignity  of  archbishop,  a  title  which  no  other  Danish  prelate  has 
s'nce  borne,  and  as  president  of  the  academic  consistory  of  the 
university  (an  office  which  was  invented  for  and  died  with  him)  he 
took  precedence  of  the  rector  magnifiais.    He  was  also  created  a 
royal  councillor,  an  assessor  of  the  supreme  court  and  a  member 
of  the  slats  hoUegiet  or  council  of  state.    His  elevation  seems  to 
ittvc  turned  his  head.    The  university  suffered  the  most  from  his 
extravagant  pretensions;  and  his  quarrels  with  all  the  professors 
U  last  caused  such  a  scandal  that  the  king  had  to  Int^ere  per- 
lOQaHy.    A  bishop  who  was  at  the  same  tine  a  privy  coundUor, 


8  minister  tA  state  and  'a  judge  of  the  sopreme  oomt  could 
have  but  little  time  for  spMlual  duties.  Yet  Svane  was  not 
altogether  neglectful  <A  them.  Especially  noteworthy  is  Us  plan 
fof  the  erection  of  a  consistofial  college  for  managing  all  the 
temporal  affairs  of  the  church,  uiduding  educttiim  aoad  poor 
reSdF,  anticipating  to  some  otent  the  modem  ministries  of 
education  and  poUic  worship,  wMdi  unfortunately  was  not 
adopted.  Moreover,  the  privileges  which  he  obtained  for  the 
dergy  (fid  much  to  increase  the  welfare  and  independence  of  the 
Danish  Chordi  in  difficult  times,  while  his  representatioDS  to 
the  king  that  Dani^  theology  was  not  likely  to  be  promoted  by 
pladng  Germans  over  the  heads  of  native  professors  bore  good 
fruit.    Svane  died  on  the  16th  of  July  1668,  in  bis  6and  year. 

See  Dedev  Gotthard  Zweigios,  Sielhtidske  derisie  (Copenhagen, 
I754).  (R.  N.  b!) 

SVAKBTIA,  a  mountainous  district  on  the  south  slopes  of  the 
Caucasus,  immediatdy  underneath  the  loftiest  glaciated  peaks 
of  the  middle  of  the  system.  It  extends  over  the  ui^r  vaOeys 
of  the  Rion,  Ingur  and  Tskheuis-tAhali,  and  is  .Included  in  At 
modem  govenmient  of  Kutais.  The  Svanetians  belong  to  the 
Georgian  race.    (See  Caucasia  and  Caxtcasus*) 

8VENDB0R0»  a  seaport  of  Denmark,  capital  of  the  miU 
(county)  of  its  name,  on  the  south  shore  of  the  island  of  FOnen. 
Pop.  (1901),  11,543.  The  situation  is  pleasant.  The  narrow 
Svendborg  $und  separates  FOnen  from  the  lesser  idands  of 
Taasinge  and  Tur5,  of  which  the  former  rises  to  345  ft.  Inland 
from  the  town  there  is  also  devated  ground,  the  Ovineh6i.  The 
harbour  is  accessible  to  vessels  drawing  30  ft.  There  are  tobacco 
and  earthenware  manufactories,  boat-buQding  yards,  and  dis- 
tilleries. Butter  is  the  prindpal  export,  and  petroleum,  coal  and 
iron  the  imports.  Ndghbouring  to  the  town  are  the  ruined  castle 
of  Orkil,  the  watering-place  Christiansminde,  and  the  extensive 
orchards  of  Gammd  Hesfehave,  where  wine  is  product. 

SVENDSBN,  JOHANN  SEVBRIll  (1840-  ),  Norwegian 
composer,  was  bom  m  Christiania  on  the  30th  of  September  1840. 
He  learnt  the  elements  of  music  and  violin-playing  from  his  father, 
and  after  serving  for  some  time  in  the  army,  and  later  touring  as 
violinist  with  a  troup  of  instrumentalists,  he  entered  the  conserva- 
torium  at  Ldpag  through  the  aid  of  the  king  of  Sweden.  After 
another  tour,  which  extended  to  the  British  Isles,  Svendsen 
spent  a  year  in  Paris,  and  in  1871-1872  was  leader  of  the  once 
famous  Euterpe  concerts  in  Leipzig.  In  1871  he  married  an 
American,  and  from  1872  to  1877  he  conducted  the  Christiania 
Musical  Society,  while  in  1877-1879  he  lived  in  Rome,  London 
and  Paris.  In  1883  Svendsen  became  court  kapellmeister  at 
Copenhagen.  Probably  we  have  to  go  back  to  Schubert  to  find 
a  composer  whose  Opus  i  has  attained  the  wide  popularity  of 
Svendsen's  A  minor  string  quartet,  while  his  beautiful  octet, 
Opxis  3,  added  to  his  fame.  Though  Svendsen  was  at  one  time 
intimate  with  Wagner,  the  latter  does  not  seem  to  have  influenced 
his  music,  which  indudes  two  Symphonies,  a  violin  concerto,  and 
a  romance  for  violin,  as  well  as  a  number  of  Norwegian  rhapsodies 
for  the  orchestra. 

SVERDRUP,  JOHAH  (X8X6-X892),  Norwegian  statesman,  was 
bom  at  Jarlsberg  on  the  30th  of  July  1816.  His  father,  Jalcob 
Sverdmp,  was  a  land  steward,  and  the  founder  of  the  first 
school  of  agriculture  in  Norway.  Johan  entered  the  Storthing 
in  X850,  sitting  first  for  Laurvik,  and  then  for  the  district  of 
Akershus,  and  was  its  president  from  1871  to  1884,  during  the 
whole  of  the  dispute  over  the  prerogative  of  the  Crown.  He 
built  up  a  strong  political  party,  which,  relying  for  support 
chiefly  on  the  Norwegian  peasantry,  was  determined  to  secure 
strict 'constitutional  government  and  practically  to  destroy  the 
power  of  the  king.  Under  his  leadership  the  opposition,  in  1872, 
secured  the  passing  of  a  bill  for  the  admission  of  the  ministers 
to  the  Storthing,  which  was  a  step  to  the  establishment  of  the 
dependence  of  the  cabinet  on  a  majority  in  that  assembly.  King 
Charles  XV.  refused  his  sanction  to  this  biU,  and  on  its  third 
pas^ng  In  1880  Oscar  11.  opposed  his  veto,  at  the  same  time 
daimlng  his  right  to  the  absolute  veto.  Sverdmp  then  proposed 
the  proclamation  oif  the  law  in  defiance  of  the  Ui\g's action.  The 
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fetSfcmeiit  of  Fitderik  Stang  umcrvtd  Sverdnip's  chief  political 
opponent  from  the  field.  He  was  aided  in  his  campaign  by 
Bji^rnstjenie  BjOmson,  and  after  a  series  of  political  crises  he 
became  prime  minister  in  June  iS&i*  But  when  he  became  prime 
minister  he  tfoon  found  himself  at  issue  with  Bjfimson  on  church 
matters.  Inspired  chiefly  by  his  nephew  Johan  he  secured  the 
refusal  of  a  pension  to  tlw  novelist  Kielland  because  of  his  anti- 
clerical views,  and  he  further  wished  to  give  the  parish  councils 
the  right  to  strike  off  the  voting  list  persons  who  had  broken 
away  from  church  discipline.  Therefore,  although  during  his 
term  of  office  no  fewer  than  eighty-nine  measures,  many  of  them 
involving  useful  reforms,  became  law,  he  failed  to  satisfy  the 
extremists  among  his  supporters,  and  was  driven  to  rely  on  the 
moderate  Liberak.  He  was  compelled  to  retire  in  2889,  and  died 
on  the  xyth  of  February  1893  at  Christiania. 

8WABIA,  SuABU  or  Suevia  (Ger.  Sckwaben),  one  of  the 
atein-duchies  of  medieval  Germany,  taking  its  name  from  the 
Suevi,  a  tribe  who  inhabited  the  district  in  the  first  century  of 
the  Christian  era.  Dwelling  in  the  angle  formed  by  the  Rhine 
and  the  Danube,  they  were  joined  by  other  tribes,  and  were 
called  Alamanni,  whilst  the  district  was  called  Alamannia, 
until  about  the  zith  century,  when  the  form  Swabia  began  to 
prevail.  In  496  the  Alamanni  were  defeated  by  Clovis,  king  of 
the  Franks,  brought  under  Frankish  rule,  and  governed  by  dukes 
who  were  dependent  on  the  Frankish  kings.  In  the  7th  century 
the  people  were  converted  to  Christianity,  bishoprics  were 
founded  at  Augsburg  and  Constance,  and  in  the  8th  century 
abbeys  at  Reichenau  and  St  GalL  The  Alamanni  had  gradually 
thrown  off  the  Frankish  yoke,  but  in  730  Charles  Martd 
again  reduced  them  to  dependence,  and  his  son  Pippin  the 
Short  abolished  the  tribal  duke  and  ruled  the  duchy  by  two 
counts  palatine,  or  Kammerboien. 

The  duchy,  which  was  divided  into  gaus  or  counties,  took  about 
this  time  the  extent  which  it  retained  throughout  the  middle 
ages,  and  was  bounded  by  the  Rhine,  the  lake  of  Constance, 
the  Lech  and  Franconia.  The  Lech,  separating  Alamannia  from 
Bavaria,  did  not  form,  either  ethnologically  or  geographically, 
a  very  strong  boundary,  and  there  was  a  good  deal  of  inter- 
communion between  the  two.  races.  During  the  later  and 
weaker  years  of  the  Carolingian  rule  the  counts  became  almost 
independent,  and  a  struggle  for  supremacy  took  place  between 
them  and  the  bishops  of  Constance.  The  chief  fanuly  in  Ala- 
mannia was  that  of  the  counts  of  Raetia,  who  were  sometimes 
called  margraves,  and  one  of  whom,  Burkhard,  was  called  duke 
of  the  Alaminnia.  Burkhard  was  killed  in  9x1,  and  two  counts 
palatine,  Bertold  and  Erchanger,  were  accused  of  treason,  and 
put  to  death  by  order  of  the  German  king  Conrad  I.  In  917, 
Burkhard,  count  in  Raetia,  took  the  title  of  duke,  and  was 
recognized  as  such  by  King  Henry  I.,  the  Fowler,  in  919.  His 
poution  was  virtually  independent,  and  when  he  died  in  926  he 
was  succeeded  by  Hermann,  a  Franconian  noble,  who  married 
his  widow.  When  Hermann  died  in  948  Otto  the  Great  gave 
the  duchy  to  his  own  son  Ludolf,  who  had  married  Hermann's 
daughter  Ida;  but  he  reduced  the  ducal  privileges  and 
appointed  counts  pahitine  to  watch  the  royal  interests.  Ludolf 
revolted,  and  was  deposed,  and  other  dukes  followed  in  quick 
succesaon.  Burkhard  n.,  son  of  Burkhard  I.,  ruled  from  954  to 
973,  LudolTs  son.  Otto,  afterwards  duke  of  Bavaria,  to  982,  and 
Conrad  I.,  a  relative  of  Duke  Hermann  I.,  until  997.  Hermann  II., 
possibly  a  son  of  Conrad,  succeeded,  and,  dying  in  X003,  was 
followed  by  his  son  Hermann  UL  During  these  years  the 
Swabians  were  loyal  to  the  kings  of  the  Saxon  house,  probably 
owing  to  the  influence  of  the  bishops.  Hermann  III.  had  no 
children,  and  the  succession  passed  to  Ernest,  son  of  his  eldest 
sister  Gisela  and  Ernest  I.,  margrave  of  Austria.  Ernest  held 
the  duchy  for  his  son  until  his  own  death  in  Z015,  when  Gisela 
undertook  the  government,  and  was  married  a  second  time,  to 
Conrad,  duke  of  Franconia,  who  was  afterwards  the  German 
king  Conrad  II.  When  Ernest  came  of  age  he  quarrelled 
with  hb  step-father,  who  deposed  him,  and,  in  1030,  gave  the 
duchy  to  Gisela's  second  ton,  Hermann  IV.  and,  on  hu  death 
in  X038,  to  Henry,  Us  own  son  by  Giseli.    In  IC4S  Hcni/, 


who  had  become  Gcmuji  king  aa  Heniy  m.,  gtnntad  Ahmannk 
to  Otto,  grandson  of  the  emperor  Otto  U.  and  count  palatino 
of  the  Rhinc^  and,  in  1048,  to  Otto»  count  of  SchweinfurU 
Rudolph,  count  of  Rheinfelden,  was  the  nest  duke,  and  in  Z077 
he  was  chosen  German  king  in  opposition  to  the  emperor 
Henry  IV.,  but  found  little  support  in  Swabia,  which  was  given 
by  Henzy  to  his  faithful  adherent,  Frederick  I.,  count  of  Hohen- 
staufen.  Frederick  had  to  fight  for  his  position  with  Bertold, 
son  of  Duke  Rudolph,  and  the  duke's  son-in-law,  Bertold  II., 
duke  of  Zahringen,  to  whom  he  ceded  the  Breisgau  in  Z096. 
Frederick  IL  succeeded  his  father  in  zzos,  and  was  followed 
by  Frederick  III.,  afterwards  the  emperor  Frederick  I.  The 
earlier  Hohenstaufen  increased  the  imperial  domain  in  Swabia, 
where  they  received  steady  support,  although  ecdesiaatical 
influences  were  very  strong.  In  1x52  Frederick  L  gave  the 
duchy  to  his  kinsman,  Frederick,  count  of  Rothenburg  and  duke 
of  Franconia,  after  whose  death  In  ZZ67  it  was  held  successively 
by  three  sons  of  the  emperor,  the  youngest  of  whom,  Philip, 
was  chosen  German  king  in  ZZ98.  During  his  struggle  for  the 
throne  Philip  purchased  support  by  large  cessions  of  Swabian 
lands,  and  the  duchy  remained  in  the  royal  hands  during  the 
reign  of  Otto  IV.,  and  came  to  Frederick  U.  in  1 2x4.  Frederick 
granted  Swabia  to  his  son.  Henry,  and,  after  his  rebellion  in 
Z235,  to  his  son  Conrad,  whose  son  Conradin,  setting  out  in  1266 
to  take  possession  of  Sicily,  pledged  his  Swabian  inheritance 
to  Ulrich  n.  count  of  WQrtlemberg.  The  duchy  was  ripe  for 
dissolution  and,  after  Conradin's  death,  in  Z368,  the  chief 
authority  in  Smbia  fell  to  the  counts  of  WUrttembezg,  the  mar- 
graves of  Baden,  the  counts  palatine  of  Tubingen,  the  counts 
of  Hohenzollem  and  others. 

When  the  emperor  Maximilian  I.  divided  Germany  into  circles 
in  1 51 3,  one,  which  was  practically  coterminous  with  the  duchy, 
was  called  the  Swabian  circle.  The  area,  which  was  formerly 
Swabia,  is  now  covered  by  the  kingdom  of  WUrttemberg,  the 
grand-duchy  of  Hesse  and  the  western  part  of  the  kingdom 
of  Bavaria.  Although  the  name  Swabia  is  occasionally  used 
in  a  general  way  to  denote  the  district  formerly  occupied  by  the 
duchy,  the  exact  use  of  the  name  is  now  confined  to  a  Bavarian 
province,  with  its  capital  at  Augsburg. 

See  J.  Leichtlen.  Sckwaben  vnter  den  RSmem  (FnSburg,  1835); 

LC.  V.  Pfister,  PtUgmatische  Ceschichte  ten  SckwabeH  (Hdlbcxmn. 
t  part,  1803,  eootinuatum  to  1496*  1827). 

SWABIAN  LSAGUB,  an  association  of  German  dties,  ptio- 
cipally  in  the  territory  which  had  formed  the  old  duchy  of 
Swabia.  The  name,  though  usually  given  to  the  great  federa- 
tion of  X488,  is  applicable  also  to  several  earlier  leagues  {e.g. 
those  of  X33X,  X376).  The  Swabian  cities  had  attained  great 
prosperity  under  the  protection  of  the  Hohenstaufen  emperors, 
but  the  extinction  of  that  house  in  x  268  was  followed  by  dis- 
integration. Cities  and  nobles  alike,  now  owing  allegiance  to 
none  but  the  emperor,  who  was  seldom  able  to  defend  them, 
were  exposed  to  the  aggression  of  ambitious  princes. 

In  X33X,  twenty-two  Swabian  dties,  including  Ulm,  Augsbuig, 
Reutlingen  and  Heilbronn,  formed  a  league  at  the  instance  of 
the  emperor  Louis  the  Bavarian,  who  in  return  for  their  support 
promised  not  to  mortgage  any  of  them  to  a  vassal.  The 
count  of  Wflrttemberg  was  induced  to  join  in  1340.  Under 
Charles  IV.  the  lesser  Swabian  nobles  began  to  combine  against 
the  dties,  and  formed  the  Schlegelerbund  (from  ScMegd,  a  maul). 
Civil  war  ensuing  in  X367,  the  emperor,  jealous  of  the  growing 
power  of  the  cities,  endeavoured  to  set  up  a  league  under  his 
own  control,  for  the  maintenance  of  public  peace  {Lundfriedens- 
bund,  X370).  The  defeat  of  the  city  league  by  Eberhard  II.  of 
Wiirttemberg  in  X373,  the  murder  of  the  captain  of  the  league, 
and  the  breach  of  his  obligations  by  Charles  IV.,  led  to  the 
formation  of  a  new  league  of  fourteen  Swabian  cities  led  by 
Ulm  in  X376.  This  league  triumphed  over  the  count  of  Wartlem- 
berg  at  Reutlingen  in  1377,  and  the  emperor  having  removed 
his  ban,  it  assumed  a  permanent  character,  set  up  an  arbitration 
court,  and  was  rapidly  extended  over  the  Rhineland,  Bavaria 
and  Franconia.  In  1382  an  alliance  was  made  at  Ehingen  with 
the  wchduke  of  Austria,  and  through  his  mediation  with  the 
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three  chid  knightly  asiociAtioiis  of  Swabia.  The  new  king, 
Weaceslaus,  hoped  at  first,  like  his  father  Charles,  to  check  the 
iedcral  movement  by  associating  all  estates  of  the  realm  under 
bis  own  lead  in  Landjriedwieinigut^en,  but  such  a  compact 
m%de  at  Heidelberg  in  1384,  although  renewed  at  Mergentheim 
three  years  later,  was  a  mere  makeshift.  The  struggle  between 
borghers  and  nobles  was  precipitated  by  the  inclusion  of  the 
urban  members  of  the  Swiss  confederation  in  the  league  in  1385 
and  the  overthrow  of  Archduke  Leopold  of  Austria  by  the  latter 
at  Sempach  in  the  following  year.  A  quarrel  between  the  duke 
of  Bavaria  and  the  archbishop  of  Salzburg  gave  the  signal  for  a 
fcneral  war  in  Swabta,  in  which  the  cities,  weakened  by  their 
isolation,  mutual  jealousies  and  internal  conflicts,  were  defeated 
by  Count  Eberhard  II.  at  DofHngen  (Aug.  a4i  1388),  and 
were  severally  taken  and  devastated.  Most  of  them  quietly 
acquiesced  when  Wenceslaus  proclaimed  a  Lanifriede  at 
Eger  in  1389  and  prohibited  all  leagues  between  cities.  Hie 
professed  aims  of  the  cities  which  had  formed  this  league  of 
1376  were  the  maintenance  of  their  imperial  status  {Rtiehs- 
anmitulbarkeit)^  security  against  sale  or  mortgage  and  against 
excessive  taxation,  the  protection  of  property,  trade  and  traffic, 
2nd  the  power  to  suppress  disturbances  of  the  peace.  There  is 
BO  trace  of  co-operation  with  the  Hanseatic  towns.  The 
league  necessarily  opposed  the  pretensions  of  the  emperors 
irA  the  electoral  princes,  espedally  as  set  forth  In  the  Golden 
BuU,  and  in  accordance  with  the  growing  spirit  of  civil  freedom 
demanded  a  share  in  the  government,  but  that  there  was  any 
widespread  conscious  desire  for  a  fundamental  change  in  the 
constitution,  for  the  abolition  of  aristocratic  privilege  or  for 
a  republic,  as  certain  historians  maintain,  is  improbable 
(K.  KlQpfel,  Der  sckwUbische  Bund). 

For  nearly  a  century  there  was  no  great  effort  at  federation 
among  the  Swabian  cities,  attention  being  diverted  to  the 
ecclesiastical  controversies  of  the  time,  but  there  were  partial 
asd  short-lived  associations,  e.g.  the  league  of  twelve  Swabian 
cities  in  defence  of  their  h'bertlcs  in  1392,  the  Marbach  league  in 
1405  against  the  German  king,  Rupert,  and  In  1441  the  union 
of  twenty-two  dties  (in  1446  thirty-one)  headed  by  Ulm  and 
Nuremberg,  for  the  suppression  of  highway  robbery.  This 
btter  union  in  1449  formed  a  standing  army  and  waged  war  on 
a  confederation  of  princes  led  by  AU)ert  Achilles,  afterwards 
elector  of  Brandenburg  {q.v.). 

The  growing  anarchy  in  Swabia,  where  the  cities  were  violently 
agitated  by  the  constant  infringement  of  their  liberties  {e.g. 
the  annexation  of  Regcnsburg  by  Bavaria  in  i486),  induced 
Frederick  III.,  who  required  men  and  money  for  Ihe  Hungarian 
War,  to  conciliate  the  cities  by  propounding  a  scheme  of  pacifica- 
tion and  reform.  His  commissioner,  Count  Hugo  of  Wcrdenbcrg, 
met  the  Swabian  estates  at  Esslingen  and  laid  before  them  a 
plan  probably  drawn  up  by  Bertold,  elector  of  Mainz,  and  on  the 
14th  of  February  1488  the  Great  Swabian  League  was  con- 
!4ituted.  There  were  four  constituent  parties,  the  ardiduke 
Sigismund  of  Austria,  Count  Eberhard  V.  (afterwards  duke) 
of  Wantemberg,  who  became  the  first  captain  of  the  league, 
the  knightly  league  of  St  George,  and  lastly  twenty-two  Swabian 
imperial  cities.  The  league  received  a  formal  constitution 
vith  a  federal  council  consisting  of  three  colleges  of  nine  coni>- 
dllors  each,  a  captain  and  a  federal  court  with  Judidal  and 
eieciittve  powers.  The  armed  force  whkh  was  U>  police  Swabia 
consisted  of  12  poo  foot  and  taoo  horse,  each  party  contributing 
one-fourth.  The  league  gained  strength  by  the  speedy  aeccssion 
of  Augsburg  and  other  Swalnan  cities,  the  margraves  df  Branden- 
borg-Anabadi,  Baireuth  and  Baden,  the  four  Rhenish  dectors* 
far.,  and  in  1490  of  Maximilian,  king  of  the  Romans,  whom  the 
league  had  helped  totescve  from  the  hands  of  the  Netherlanden 
in  1488,  It  did  not  render  him  the  support  be  expcctred  in  his 
fbceign  policy,  but  it  performed  Its  piimary  work  of  restoring 
and  maintaining  order  with  energy  and  efficiency.  In  t49>  it 
compelled  Duke  Albert  of  Bavaria  to  renounce  Regensburg; 
ia  1519  it  expelled  the  tnrbulent  duke.  Uhrich  of  WOrttembergt 
vho  bad  seiaed  Reutlingen,  and  it  sold  hia  duchy  to  Charles  V.; 
tad  in  1533  it  deftetod  (he  Fnliiooniaii  knSghts  whahad  tikeii 


up  amu  with  Frau  von  SIdtbigen.  In  1535,  Tbuhiew,  the 
league  captain,  aided  by  the  forcea  of  Ttier  and  the  paUtinate, 
overthrew  the  rebd  peasants  of  KOnigshofen  on  the  Tanbcr  and 
at  Ingolstadt 

The  league,  whidi  had  been  several  times  renewed,  eipired 
on  the  and  of  Febniaiy  1534,  its  dissolution  behig  due  to 
internal  dissensions  regarding  the  reformation.  Futile  attempts 
were  made  to  renew  it,  in  1535  by  the  Bavarian  chancellor, 
Eck,  and  in  1547  by  (Charles  V. 

See  E.  Onnn,  Zur  GtsekkkU  des  ickwiibiseken  Bundts  (Gieasn, 
1861):  K.  KlOpfd,  "  Der  achwftbiache  Bund  "  fm  Hist.  Taschenbuck, 
1883-1 884),  Urhmden  mir  Ceschickte  da  sckw^Hsckat  Bunda 
(Stuttgart,  i846>i853).  (A.  B.  Go.) 

SWADLINCOTE^  a  town  in  the  southern  parliamentary 
division  of  Derbyshire,  England,  15  m.  S.S.W.  of  Derby,  and 
4  m.  S.E.  of  Burton-upon-Trent,  on  the  Midland  railway. 
Pop.  (i9oz)>  urban  district  of  Swadlincote  district,  18,014. 
This  indudes  the  dvil  parishes  of  Swadlincote,  Church  Grea- 
ley  and  Stanton  and  Newhall,  which  together  form  a  large 
industrial  township,  mainly  devoted  to  the  manufacture  of 
earthenware  and  fireclay  goods.  There  are  collieries  in  the 
neighbourhood. 

SWAFFHAH,  a  market  town  in  the  south-western  parlia- 
mentary dlvisk>n  of  Norfolk,  England;  xix  m.  N.NX.  from 
London  by  the  Great  Eastern  railway.  Pop.  of  urban  district 
(1901),  3371.  The  town  lies  high,  in  an  open,  healthy  district. 
The  church  of  St  Peter  and  St  Paul  is  Perpendicular,  a  hand> 
some  crudform  structure  with  central  tower,  and  has  a  fixus 
carved  roof  of  wood.  The  town,  which  has  a  town-hall  and 
assembly  rooms,  possesses  iron  foimdries  and  a  considerable 
agricultural  trade,  with  cattle  fairs.  At  Castle  Acre,  4  m.  N., 
are  the  picturesque  ruins  of  a  Quniac  priory,  founded  shortly 
after  the  Conquest  by  William  de  Warren.  These  comprise 
portions  of  the  church,  induding  the  fine  west  front,  arcaded, 
with  three  Norman  doors  and  a  Perpendicular  window,  with  the 
chapter-house,  doisters  and  conventual  buildings.  The  majority 
of  the  remains  are  Norman  or  Perpendicular.  The  castle  of  the 
same  founder  has  left  little  but  its  foundations,  but  it  was  erected 
within  the  protection  of  a  remarkable  series  of  earthworks, 
which  remain  in  good  conditioa,  These  are  apparently  in  part 
Roman,  in  part  earlier.  The  site,  on  which  Roman  coins, 
potteiy  and  other  remains  have  been  discovered,  was  on  an 
ancient  trackway  running  north  and  south.  It  may  be  noted 
that  de  Warren  founded  a  similar  castle  and  priory  at  Lewes 
in  Sussex.  The  church  of  St  James,  Castle  Acre,  contains  good 
Early  English  and  Perpendicular  work. 

SWAHIU  (WorSwakUif  i.e.  coast  people,  from  the  Arabic 
sSJiU,  coast),  a  term  commonly  applied  to  the  inhabitants  of 
Zanzibar  and  of  the  opposite  mahiland  betw|»ui  the  parallels 
of  a^  and  9"  S.,  who  speak  the  Ki-Swahili  language.  The 
Swahill  are  essentially  a  mixed  people,  the  result  of  long  crossing 
between  the  negroes  of  the  coast  and  the  Arabs,  with  an  ad> 
mixture  of  slave  blood  from  nearly  all  the  East  African  tribes. 
Among  Swahili  are  found  every  shade  of  colour  and  every  type 
of  physique  from  the  full-blooded  negro  to  the  pure  Semite. 
Usually  they  are  a  powerfully  built,  handsome  people,  inclined 
to  stoutness  and  with  Semitic  features.  They  number  about 
a  million.  They  figured  largely  in  the  history  of  African  enter- 
prise during  the  19th  century.  The  energy  and  intdligence 
derived  from  their  Semitic  blood  have  enabled  them  to  take  a 
leading  part  in  the  development  of  trade  and  the  industries, 
as  shown  in  the  wide  diffusion  of  their  language,  which,  Wmt 
the  Hindustani  in  India  and  the  Guarani  in  South  America^ 
has  become  the  prindpal  medium  of  intercommunication  in  a 
large  area  of  Africa  south  of  the  equator.  During  his  journey 
from  the  Indian  Ocean  to  the  Atlantic  (x873>x874)  Commander 
V.  Lovett  Cameron  found  that  a  knowledge  cMf  this  language 
enabled  him  everywhere  to  dispense  with  the  aid  of  an  inter^ 
pretcr,  as  it  was  understood  by  one  or  more  persons  in  all  the 
tribes  along  the  route.  Owing  to  this  circumstance  the  Swahili 
have  been  found  invaluable  assistants  in  every  expedition  from 
the  eistcni  aeabotfd  to  the  interior  after  they  b«i«n  io  ba 
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emplosFed  by  J.  H.  Spoke  mod  Ridutrd  Burton  at  poitcn  and 
escorts  in  1857.  The  Ungitage  is  somewhat'  aixfaaic  Bantu, 
much  mixed  with  Arabic,  while  Indian,  Persian  and  even 
English,  Portuguese  and  German  words  have  contributed  to  the 
vocabulary.  Grammatical  treatises  <m  it  have  been  published, 
and  into  it  portions  of  the  Bible  have  been  translated  by  Bishop 
Steese.'*  The  Swahili  ace  Mahoamedans,  but  in  disposition 
are  genuine  negroes.  Christian  missiona  among  them  have  met 
with  little  success. 

See  Johann  Ludwig  Krapf,  DiOumary  of  SwdhUi  Language 
(Londofif  1S82) :  Bishop  Steere,  Handbook  of  Ike  Swahili  Lanaiate 
(London,  1894):  ColUcUon  of  SwaMili  Foli-TaUs  (1869);  A.  C. 
Madan,  Engltsh'Swakili  Dictionary  (Oxford,  1894):  Uelaunay, 
Crammairo  Kiswakili  (Paris,  1898).    See  also  Bantu  Languages. 

SWALLOW  (A.  S.  swalewCf  Icel  svahf  Do.  suraluw,  Ger. 
Sckwalbe),  the  bird  which  of  all  others  is  recognized  as  the 
harbinger  of  summer  in  the  northern  hemisphere.  The  name 
Hirundo  rustica  of  Linnaeus  is  now  employed  for  the  common 
chimney-swallow  of  Europe,  which  has  been  divided  into  four 
or  five  races.  In  summer  it  ranges  all  over  Europe,  and  in 
Ashi  extends  to  Manchuria  and  China;  La  winter  it  migrates 
south,  reaching  India,  Burma,  the  Malay  Peninsula  and  the 
whole  of  Africa.  The  common  swallow  of  North  America, 
usually  called  the  barn-swallow,  is  H.  erylkrogastra,  but  in 
summer  it  also  reaches  Alaska  and  Greenland  and  extends  across 
to  Lake  Baikal.  TTie  winter  migration  extends  to  Burma  for  the 
Asiatic  swallows  and  to  South  Brazil  for  those  of  America. 
In  all  some  twenty-seven  species  of  Hirundo  are  recognized,  the 
range  of  the  genus  being  practically  world-wide.  Returning, 
usually  already  paired,  to  its  summer  haunts,  after  its  winter 
flojoum  in  southern  laijds,  and  generally  reaching  England 
about  the  first  week  in  April,  the  English  swallow  at  once 
repairs  to  its  old  quarters,  nearly  always  around  the  abodes  of 
men;  and,  about  a  month  later,  the  site  of  the  nest  is  chosen, 
resort  being  had  in  most  cases  to  the  very  spot  that  has 
formerly  served  the  same  purpose — the  old  structure,  if  still 
remaining,  being  restored  and  refurnished.  So  trustful  is  the 
bird  that  it  cotnmonly  establishes  itself  in  any  of  men's  works  that 
win  supply  the  necessary  accommodation,  and' a  Aed,  a  bam, 
or  any  building  with  an  open  roof,  a  chimney  that  affords  a 
support  for  the  liest,  or  even  the  room  of  an  inhabited  house — 
a  chance  should  give  free  access' thereto-'to  say  nothing  of 
extraordhiary  positions,  may  be  the  place  of  its  choice.  Where' 
soever  placed,  the  nest  is  formed  of  small  lumps  of  moist  earth, 
wUch,  carried  jto  the  spot  in  the  bird's  bill,  are  duly  arranged 
and  ntodcUed,  with  the  aid  of  short  stravrs  or  slender  sticks,  into 
the  required  shape.  This  is  generally  that  of  a  half -saucer,  but 
it  varies  according  to  the  exigencies  of  the  site.  The  materials 
dry  quickly  into  a  hard  cmst,  which  is  lined  with  soft  feathers, 
^d  therein  are  Uiid  from  four  to  six  white  eggs,  blotched  and 
speckled  with  grey  and  orange-brown  deepening  into  black. 
Two  broods  are  usually  reared  in  the  season,  and  the  young  on 
leaving  the  nest  soon  make  their  way  to  some  leafless  bough, 
whence  they  try  their  powers  of  flight,  at  first  accompanying 
their  parents  in  sliort  excurmons  on  the  wing,  receiving  from 
them  the  food  which  they  are  as  yet  unable  to  capture,  until  able 
to  shift  for  themselves.  They  collect  in  flocks,  often  of  many 
hundreds,  and  finally  leave  the  country  about  the  end  of  August 
or  early  in  September,  to  be  followed,  after  a  few  weeks,  by 
their  progenitors.  They  moult  their  feathers  in.  their  winter 
quarters,  and  this  fact  affords  one  of  the  strongest  arguments 
against  the  popular  belief  (which,  curious  to  say,  is  still  partly 
if  not  fuUy  entertained  by  many  who  should  know  better)  of 
their  becoming  torpid  in  winter,  for  a  state  of  torpidity  would 
suspend  all  animal  action.*    The  chestnut  forehead  and  throat, 

*  The  language  was  fint  reduced  to  writing  by  the  Arabs,  who 
still  use  the  Arable  character.  But  the  European  missionaries  have 
replaced  this  by  the  Roman  system,  which  is  more  suited  for  the 
tvansRteration  ci  most  African,  and  especially  of  the  Bantu,  tongues. 

'See  John  Hunter's  Essays  and  Observattons  in  Natural  History ^ 
edited  vy  Sir  R.  Owen  in  1861  (ii.  s8o).  An  excellent  bibliography 
of  the  swallow-torpidity  controversy,  up  to  1878,  is  given  by  E¥ofe»or 
Gouts  (Birds  of  the  Colorado  Valley,  pp.  37^-*39o]r,  who  stems  ttUl 
IP  hanker  aiter  th»  antiept  faith  anl'^kibematiQa.y 


the  shining  steel-blue  upper  plumage,  and  the  dusky  white 
— in  some  cases  reddening  so  as  almost  to  vie  with  the  frontal 
and  gular  patches — of  the  lower  parts  are  well  known  to  every 
person  of  observation,  as  Is  the  markedly  forked  tail,  which 
is  become  proverbial  of  this  bird. 

Taking  the  word  swallow  in  a  more  extended  sense,  it  is  used 
for  all  the  members  of  the  family  Hirundtnidae,*  excepting  a  few 
to  which  the  name  martin  (qjo.)  has  been  aralied,  and  this  family 
includes  from  80  to  100  species^  which  haveheen  placed  in  many 
different  genera.  The  true  swallow  h^s  very  manv  afiines,  some  01 
which  range  almost  as  widely  as  itself  does,  ^ile  others  seem  to 
have  curiously  restricted  limits,  and  much  the  same  may  be  said 
of  several  of  its  more  distant  relatives.  But  altogether  tne  family 
forms  one  of  the  most  circumscribed  and  therefore  one  of  the  most 
natural  groups  of  Oscines.  having  no  near  'allies;  for,  though  in 
outward  appearance  and  in  some  habits  the  swallows  bear  a  con-> 
sidemUe  rasemblanoe  to  swifts  {q.v.),  the  latter  belong  to  a  different 
order,  and  are  not  Passerine  birds  at  alii  as  their  structure,  both 
internal  and  external,  proves.  It  has  been  sometimes  stated 
that  the  Hirundinidae  have  their  nean^t  relations  in  the  flycatchers 
(tf.v.) ;  but  the  assertion  is  very  questionable,  and  the  supposition 
that  they  are  allied  to  the  Ampelidae  (cf .  Waxwino),  though  posnbly 
better  founded,  has  not  been  confirmed.  An  affinity  to  the  Indian 
and  Australian  Artamus  (the  species  of  which  genus  are  'often 
known  as  wood-swallows  or  swallow-shrikes)  has  also  been  suggested 
but  has  not  been  accepted.  (ATK.) 

SWALLOW-HOLE,  in  physical  geography  the  name  applied 
to  a  cavity  resulting  from  the  solution  of  rock  under  the  action 
of  water,  and  forming,  or  having  at  some '  period  formed,  the 
entrance  to  a  subterranean  slream-channd.  Such  holes  are 
common  in  calcareous  (limestone  or  chalky)  districts^  or  along 
the  line  of  outcrop  of  a  limestone  belt  among  non-calcareous 
strata.  These  cavities  are  also  known  as  sinks,  doUnas  or 
butter-tubs,  and  by  other  local  names,  and  sometimes  as  pot- 
holes; the  last  term,  however,  is  also  synonymous  with  Giant's 
Kettle  {q.v.).  See  Cave. 

SWAMMERDAM,  JAN  (1637-1680),  Dutch  naturalist,  was 
bom  on  the  Z2th  of  February  1637  at  Amsterdam,  the  son  of 
an  apothecary  and  naturalist.  He  was  destined  for  tiie  Church; 
but  he  preferred  the  profession  of  medicine,  taking  his  doctor's 
degree  at  Leiden  in  1667.  Having  necessarily  to  interest 
himself  in  human  anatomy,  he  devoted  much  attention  to  the 
preservation  and  better  demonstration  of  the  various  structures, 
and  he  devised  the  method  of  studying  the  circulatory  system 
by  means  of  injections.  He  also  spent  much  time  in  the  study  of 
insects,  investigating  the  subject  of  their  metamorphosis,  and 
in  this  and  other  ways  laying  the  begiimings  of  their  natural 
classification,  while  his  researches  on  the  anatomy,  of  mayflies 
and  bees  were  also  of  great  importance.  His  devotion  to  science 
led  to  his  neglect  of  practice;  his  father,  resenting  this,  stopped 
all  supplies  and  thus  Swammerdam  experienced  a  period  of 
considerable  privation,  which  had  the  most  unfortunate  con* 
sequences  to  his  health,  both  bodily  and  mental.  In  1675  his 
father  died,  leaving  him  an  adequate  fortune,  but  the  mhchief 
was  irreparable.  He  became  a  hypochondriac  and  mystic, 
joined  the  followers  of  Antoinette  Bourignon,  and  died  at 
Amsterdam  on  the  15th  of  February  1680. 

His  AUgemeene  Verhandelin^  van  Uoeddoose  diertjens  appeared 
at  Ut'recht  in  1669,  and  his  BiUia  naturae,  svoe  Historia  insectorum 
in  cerias  classes  rMocia  was  published  after  his  death  by  H.  Boer- 
haeve  in  I737ri7^8*  He  was  also  the  author  of  Miraadmn  naiitmet 
teu  Uleri  mtdiebhs  faMca  (Leiden,  1672). 

SWAN.  JOHN  MACALLAN  (1847^1910),  English  pafaiter 
and  scu^tor,  received  his  art  training  first  in  England  at  the 
Worcester  and  Lambeth  sdKwls  of  art  and  the  Royal  Academy 
schools,  and  subsequently  in  Paris,  in  the  studios  of  J.  L. 
G6r6me  and  E.  Frteiiet.  He  began  to  eriiibit  at  the  Academy 
in  187^  and  was  electa  associate  in  1894  and  academidan  in 
1905.  He  was  appointed  a^  member  of  the  Dutch  Water-Colour 
Society  in  1885;  and  associate  of  the  Royal  Society  of  Mnters 
hi  Water  Coloun  in  1896  and  full  member  in  1:899.  Ajnaster 
of  the  oil,,  water-colour  and  pastd  medlvms,,  on  accompUabcd 

'  An  enormous  amount  of  labour  has  been  bestowed  upon  the 
Hirundliudae  by  R.  B.  Sharpe  (Col.  B.  Bdt.  Mtts,  x  89-^1^. 
and  in  the  finely-illustrated  Monograph  whkh  he  and  C  W.  Wysitt 
have  published  (a  vols.  4tQ,  London,  ii8jr<894). 
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punter  and  a  skilful  dma^tsmaB,  he  nalts  abo  u  a  sculptor 
of  distinguished  ability.  He  has  treated  the  human  figure  with 
DotaUe  power,  but  it  ia  by  his  representations  of  the  larger 
wild  animals,  mainly  the  fdidae,  that  he  chiefly  established  his 
reputation;  in  this  branch  of  practice  he  has  scarcely  a  rival. 
His  picture  "The  Prodic^  Son,"  bought  for  the  Chantrey 
collection  in  18^9,  is  in  the  National  Gallery  of  British  Art. 
He  was  awarded  first  class  gold  medals  for  painting  and 
Kolpture  in  the  ^uis  Exhibition.  1900.  He  died  on  the  14th 
of  February  19  xo. 

^  See  Sculpture:  "  The  Work  of  J.  M.  Swan,"  by  A.  L.  Baldry, 
in  Tki  Studio,  vol.  xxii.;  and  Drawings  tf  John  I£,  Swan,  JLA. 
(Geoise  Newnes,  Ltd.). 

SWAN.  SIR  JOSEPH  WOSOK  (1828-       ),'  English  physldst 

lad  electrician,  was  born  at  Sunderland  on  the  31st  of  October 

1838.    After  serving  his  apprenti«ship  with  a  chemist  in  his 

native  town,  he  became  first  assistant  and  later  partner  in  a 

firm  of  manufacturing  chemists  in   Newcastle.     Among  its 

operations  this  firm  included  the  manufacture  of  photographic 

plates,  and  thus  Swan  was  led  to  one  of  the  advances  in  photo- 

fnpby  with  which  his  name  is  associated— the  production  of 

atremely  rapid  dry  plates,  which  were  the  outcome  of  an  original 

observation  made,  by  him  on  the  eCfcct  of  heat  in  increasing  the 

sensitiveness  of  a  gelatino-bromide  of  silver  emulsion.    In  1862 

he  patented  the  first  commercially  practicable  process  for  carbon 

printing  in  photography.    This  depended  on  the  fact  that  when 

gelatine  is  exposed  to  light  in  the  presence  of  bichromate  salts 

it  is  rendered  insoluble  and  non-absorbent  of  water.    Swan  took 

t  surface  of  gelatine,  dusted  over  with  lampblack  and  senntized 

with  bichromate  of  ammonium,  and  exposed  it  to  light  below  a 

photographic  negative;  the  result  was  to  tnake  the  gelatine 

from  the  surface  downwards  insoluble  to  a  depth  depending 

OB  the  intensity,  and  therefore  penetration,  of  the  light  which 

hid  reached  it  through,  the  n^ative.    In  this  operation  the 

surface  of  the  gcktine  was  also  rendered  insoluble,  and  it  therefore 

became  necessaiy  to  get  at  its  back  in  order  to  be  able  to  wa&h 

away  the  portions  that  still  remained  soluble;  this  was  effected 

hy  cementing  the  insoluble  surface  to  a  fresh  sheet  of  paper  by 

means  of  indiorubber  solution,  and  then  detaching  the  original 

■upporL   It  thus  became  possible  to  reach  the  soluble  portions 

with  water  and  to  obtain  a  rq>resentation  of  the  picture,  though 

reversed  as  to  ri^t  and  left,  in  relief  on  the  pigmented  gelatine. 

Tills  process  has  been  simplified  and  improved  by  subsequent 

workos,  but  in  its  essential  features  it  forms  the  basis  of  some 

of  the  metboda  <rf  photographic  lepioduction  most  widely  used 

at  the  present  day.    But  Swan's  name  deserves  remembrance 

even  more  in  connexion  with  the  invention  of  the  incandescent 

dearie  lamp  than  with  improvements  in  photograi^iic  tech* 

nique.    He  was  one  of  the  first  to  undertake  the  production  of 

aa  jdectric  lamp  in  which  the  Ught  should  be  produced  by  the 

passage  of  an  electric  cunent  through  a  carbon  filament,  and 

be  was  almost  certainly  far  ahead,  in  point  of  time,  of  any  other 

worker  in  the  same  field  in  rcnliziBg  the  oooditiona  to  be  met 

nd  the  difficulties  to  be  overcome.    So  far  beck  as  i860  he 

constructed  an  electric  lamp  with  a  carbon  filament,  which  was 

formed  by  packing  pleecs  ef  paper  or  card  with  chanooal  iwwder 

ia  a  crudble  and  sub^ting  the  whole  to  &  high  temperature. 

Ihe  carbonised  paper  thus  obtafaied  he  mounted  in  .the  form  of  a 

fiae  strip  in  n  vacuotis  glass  veaad  nnd  oonnecftedit  wkh  a  battery 

of  Grove's  cells,  which  tbon^  not  strong  enough  to  raise  it  to 

Complete  incandescence,  were  sufiicieRt  to  nuike  it  red-hct. 

This  was  substantially  the  method  adopted  by*  Edtaon  neatly 

twenty  years  later,  after  vaiious  fmitlesa  efforts  to  make  a 

pcactical  Uni|>  with  «  fitainient  of  platinum  or  a  platmuib  alloy 

bad  convinced  him  of  the  unsuiUbility  of  that  metal  for  the 

Perpoie— ft  condosion  which  Swan  had  reasoned  out  for  hiooself 

■any  years  before.    By  the  time  Edison  had*hit  upon  the  idea 

of  carboiiiang  paper  or  bamboo  by  heat  to  form  the  filament, 

Swan  had  devised  the  further  improvement  of  using  cotton 

tbread  *'  parchmentized  "  by  the  action  of  sulphuric  add,  and 

it  mm  by  the  aid  of  stch  carbon  filaments  that  on  the  20th  of 

October  tBB6  he  faw  at  Neweasile  the  first  pMbHc 
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on  a  Iai8i  scale  of  eleetcic  tigiitfaff  by  neuB  of  gtow  lacnipfc 
In  another  method  devised  by  him  for  the  maaufactuxe  of  fito- 
ments,  collodion  was  squirted  mto  a  coagulating  sc^utiott  and 
the  tough  threads  thui  obtained  carboniaed  by  heat.  He  abp 
devoted  attention  to  apparatus  for  measuring  electric  cuxrenta, 
to  the  improvement  of  accumulators  and  to  the  oonditioB* 
governing  the  electro-deposition  of  metals.  He  was  elected  « 
fellow  of  the  Royal  Sodety  in  1894,  and  served  as  president  of 
the  Institution  of  Electrical  Rnginerrs  in  1898-1899  and  of  the 
Sodety  of  Chemical  Industry  in  190X.  In  the  laat^named 
year  he  received  the  honorary  degree  of  D.Sc.  from  Durham 
University,  and  he  was  Icni^ted  in  1904. 

SWAN  (A.  S.  jwan  and  twony  IceL  nonr.  Dm.  mo«m% 
Gcr.  Sckuim),  &  large  swimming-bird,  well  known  from  being 
kept  in  a  half-domesticated  condition  throughout  many  parts 
of  Europe,  whence  it  has  been  carried  to  other  countries.  In 
England  it  was  far  mote  abundant  fbrmeriy  than  at  present,  the 
young,  or  cygnets,^  being  highly  esteemed  for  the  table,  and  it 
was  under  espedal  enactments  for  its  preservation,  and  regarded 
as  a  ''  bird  royal  "  that  no  subject  coidd  possess  without  licence 
from  the  Crown,  the  granting  of  which  licence  was  accompanied 
by  the  condition  that  every  bird  in  a  "  game  ''  (to  use  the  old 
legal  term)  of  swans  should  bear  a  distinguishing  mark  of  owner> 
ship  (cyinineta)  <m  the  bill.  Originally  this  privilege  was 
coiiferTed  on  the  larger  freeholders  only,  but  it  was  gradually 
extended,  so  that  in  the  reign  of  Elizabeth  upwards  of  900  dntinct 
swan-marks,  being  those  of  private  persons  or  corpomtioiis, 
were  reoogiiized  by  the  royal  swanherd,  whose  jurisdictioB 
extended  over  the  whole  kingdom.  It  b  impossible  here  lo 
enter  into  further  details  on  this  subject,  interesting  as  it  Is 
from  various  points  of  view.'  It  is  enough  to  remark  that  aJI 
the  legal  protection  afforded  to  the  swan  points  out  that  it  wjis 
not  indigenous  to  the  British  Islands,  and  indeed  it  is  stated 
(th(mgh  on  uncertain  authority)  to  have  been  introduced  to 
-England  in  the  reign  of  Richard  Coeur  de  Lion;  but  it  it  now  so 
perfectly  i^aturalixcd  that  birds  having  the  full  power  of  flight 
remain  in  the  country.  There  is  no  evidence  to  show  that  its 
numbers  arc  cvcr'increased  by  immigration  from  abroad,  ihcmf^ 
it  is  known  to  breed  as  a  wild  bird  not  farther  from  the  British 
shores  than  the  extreme  south  of  Sweden  and  possibly  in  Den- 
mark, whence  it  may  be  traced,  but  with  considerable  vacuities, 
in  a  sou  til-easterly  direction  to  the  valley  of  the  Danube  and 
the  western  part  of  Central  Asia.  In  Europe,  however,  no 
definite  limits  can  be  assigned  for  its  natural  range,  since  birds 
more  or  less  reclaimed  and  at  liberty  consort  with  those  thai  are 
truly  wild,  and  dther  induce  them  to  settle  in  localities  beyond 
its  boundary,  or  of  themselves  occupy  such  localities,  so  that 
no  difference  is  observable  between  them  and  their  untamed 
brethren.  From  its  breeding-grounds,  whether  they  be  in 
Turkestan,  in  south-enstem  Europe  or  Scania,  the  swan  migrates 
southward  towards  winter,  and  at  that  season  may  be  found 
in  north- western  India  (though  rardy),  in  Egypt,  and  on  the 
shores  of  the  Meditttraneaa. 

The  swan  just  spoken  of  Is  by  some  natuTalists  named  the 
mute  or  tame  swan,  to  distinguish  it  from  one  to  be  prcsefitly 
mentioned,  but  it  is  the  swan  simply  of  the  English  language 

^  Here,  as  ia  ao  many  other  cases/ we  have  what  may  be  called 
the  "■  cable-naine  "  of  an  animal  denved  frop  the  Nomian-Frcnchi 
while  thaa  vhicb  it  bore  when  aUve  was  of  Teutonic  origin. 

*  The  king  and  tlic  Compaoics  of  Dyers  and  Vintners  still  maintain 
their  swBn»  on  the  Thames,  and  a  y«arl)f  expedition  U  made  ia  the 
month  of  August  to  take  up  the  young  birda-^thcnce  called  "  swan- 
vpplng  "  and  corruptly  "  awan-tioppfaig  "•—and  mark  them.  The 
largest  swannery  In  uigland,  indeed  the  only  one  worthy  of  the 
name,  ia  that  belonging  to  Lord  Ilchester,  on  the  water  called  the 
Fleet,  tying  iasMe  the  Chesil  Bank  on  the  coast  of  Dorset,  where 
from  7CO  to  double  that  number  of  birds  may  be  kcp^— a  atodc 
dOubtMM  too  great  for  the  aieSf  but  very  small'  when  comparsd 
wkh  the  numbeiv  that  osed  to  be  retained  on  vaiions  river*  w  the 
country.    The  swanpit  at  Norwich  seems  to  be  the  only  place 


exisring  for  faftcnlng  the  cygnets  for  the  tableman  cxpenstve  pro- 
cess, but  one  fully  apiweciatea  by  those  who  have  tatted  the  results. 
The  Engttsh  twan-mws  and  tegulationa  have  been  concisely 
but  admlmbty  treated  by  Scfjcant  Manmng  (Ftmny  CytUpaaiim, 
— "■  a7i,s7a)* 
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aod  Utenture.  Sdcatifical^  it  U  iisvany  known  ai  Cypms  dor. 
Its  large  siae,  Its  spotkn  white  plumage,  its  orange-Kd  bill, 
surmounted  by  a  black  knob  (technically  the  "  berry  ")  larger 
In  the  male  than  in  the  female,  its  black  1^  and  stately  appear- 
ance  on  the  water  are  familiar,  either  from  figures  innumerable  or 
from  direct  obMrvation,  to  ahooost  every  one.  When  left  to 
Itself  its  nest  is  a  large  mass  of  aquatic  plants,  often  piled  to  the 
height  of  a  couple  of  feet  and  possibly  some  six  feet  in  diameter. 
In  the  midst  of  this  is  a  hollow  which  contains  the  eggs,  generally 
from  five  to  nine  in  number,  of  a  greyish-otive  colour.  The 
period  of  incubation  is  between  five  and  six  weeks,  and  the 
young  when  hatched  are  dothed  in  sooty-grqr  down,  which  is 
succeeded  by  feathers  of  sooty-brown.  This  suit  is  gradually 
iqplaced  by  white,  but  the  young  birds  are  more  than  a  twelve* 
month  old  before  they  lose  all  trace  of  colouring  and  become 
wholly  white. 

'  It  was,  however,  noticed  by  Ptot  {N,H,  Staffordshire,  p.  ssS) 
more  than  aoo  years  ago  that  certain  swans  on  the  Trent  had 
white  cygnets;  and  it  was  subsequently  observed  of  such  birds 
that  both  parents  and  progeny  had  legs  of  a  paler  colour,  while 
the  yt>ung  had  not  the  "  blue  bill  "  of  ordinary  swans  at  the 
same  age  that  has  in  some  parts  of  the  country  given  them  a 
name,  besides  offering  a  few  other  minor  differences.  These, 
being  examined  by  W.  YarreQ  led  him  to  announce  {Prae.  Zool. 
Society,  1838,  p.  19)  the  birds  presenting  them  as  forming  a 
distinct  spedeS)  C.  immuSabUis,  to  which  the  English  name  of 
"  Polish  "  swan  had  already  been  attadied  by  the  London 
poulterers,^  but  which  is  now  reganled  merely  as  a  variety,  not 
fai  any  way  spedally  associated  with  Poland  but  possibly  a 
dimorphic  form. 

'  The  whooper»  whbtling  or  wfld  swan*  of  modern  usage,  Cj^us 
musicuSt  which  was  doubtkss  always  a  winter-vi&itant  to  Britain, 
^ougfa  nearly  as  bidky  and  quite  as  purely  white  in  its  adult 
frfuinan,  is  at  oooe  recpgniaable  from  the  tpedm  which  has  been 
hall  docnescicated  by  its  wholly  different  but  equally  graceful 
carriage,  and  its  bill^which  is  black  at  the  tip  and  lemon-yellow 
for  a  great  part  of  its  base.  This  enth%ly  distinct  spedcs  u  a 
native  of  Iceland,  eaaleni  Lapland  and  northern  Russia,  whence 
It  wanders  southward  in  autumn,  and  the  musital  tones  it  utters 
(cootrastjne  with  the  silence  that  has  caused  its  relative  to  be 
often  called  the  mute  swan)  have  been  celebrated  from  the  rime 
of  Homer  to  our  own.  Otherwise  in  a  general  way  there  is  little 
difference  between  the  habits  of  the  two,  and  very  closely  allied 
to  the  whocqpcr  is  a  mudi  smaller  qieda^  with  very  well  marked 
characteristics,  known  as  Bewick's  Swan,  u.  bevficku  This  was  first 
Indicated  as  a  variety  of  the  last  by  P.  S.  Pallas,  but  its  specific 
validity  is  now  fully  established.  Apart  from  size,  it  may  be 
ektemally  disringuished  from  the  wfaooper  by  the  bill  having  only 
a  small  patch  ot  jrellow,  which  indines  to  an  orange  rather  than 
a  lemon  tint;  while  internally  the  difference  of  the  vocal  orrans 
is  well  marked,  and  its  cry,  though  melodious  enough,  is  unlike. 
It  has  a  more  easterly  home  In  the  north  tlian  the  whooper,  but 
In  winter  not  infrequently  occurs  in  Britain. 

Both  the  species  last  mentioned  have  their  representarives  in 
North  America,  and  in  each  case  the  transatlantic  bird  is  con- 
siderably larger  than  that  of  the  Old  World.  The  first  is  the 
trumpeter-swan,  C,  tmuinaior^  whidi  has  the  but  wholly  black, 
and  the  second  the  C  columbianus  gimtly  resembling  Bewkk's 
swan,  but  with  the  coloured  patches  on  the  bill  of  less  extent  and 
deepening  almost  into  scarlet.  South  America  produces  two  very 
distinct  birds  commonly  res^rded  as  swans,  Cytnus  nidanocorypkus, 
the  black-necked  swan,  and  that  which  is  called  Cotcorobo.  This 
last,  C.  Candida^  which  inhabits  the  southern  extremity  of  the 
continent  to  Chile  and  the  Argentine  territory  and  visits  the 
Falldand  Islands,  is  the  smallest  species  known-^ure  white  in 
colour  except  the  rip  of  its  primaries,  but  having  a  fed  bill  and 
red  feet.'   The  former,  if  not  discovered  by  earlier  navigators,  was 

in  II Ill       I.——  i  I  I  11  -I  I, 

» M.  Gerbc,  in  bis  edition  of  Degland's iTrntfAsfffgie  Ewopienne 
OL  a77),  makes  the  amusing  mistake  of  attribudng  this  name  to 
rile  fourremrs  (furriers)  of  London,  and  of  readiag  it  Cj^ne  du  p6U 
(polar,  and  not  Polish,  swan)  I 

>  In  some  districU  it  is  called  by  wihl-fowlers  '*  elk."  whkh  per- 
haps may  be  cognate  with  the  Icelandic  Alfi  and  the  Old  Gennan 
Blbr  or  Elps  (cl.  Gesnor,  Omitholoiia,  Pp.  358.  359)*  though  by 
modem  Germans  Eibsdnoan  seems  to  be  wed  for  the  preceding 
spcacs. 

*  Dr  Stejneger  {Proe,  U.  S.  Nat,  Uusman^  1863.  pp.  I77'i79) 
has  been  at  much  pains  to  show  that  this  is  no  swan  at  alt.  but 
merely  a  lam  Anatine  form.  Further  researth  may  prove  that  his 
views  are  well  founded,  and  that  this  with  another  very  imperfectly 
known  species.  C.  damdh  described  by  Swinhoe  {JProo,  ZooL  Ssc^ 


observed  by  Nariirongh  on  the  sad  of  August  1^90  in  the  Stcait  of 
Magdlan,  as  announced  In  1694  in  the  mst  edition  of  his  Voyage 
(p.  53).  It  was  subsequently  found  on  the  Falkland  Islands  during 
the  French  settlement  there  in  1764-1765.  as  stated  by  Pernetty 
( Voyoie,  2nd  ed.,  ii.  26,  99).  and  was  first  technically  described  in 
1783  by  Molina  (Satgio  suUa  stor.  not.  del  Ckilt,  pp.  234,  344).  lu 
range  seems  to  be  much  the  same  as  that  of  the  C^oscoroba,  except 
that  it  comes  farther  to  the  northward,  to  the  coast  of  southern 
Braril  on  the  east,  and  perhaps  into  Bolivia  on  the  west.  It  is  a 
very  handsome  bird,  of  faige  size,  widi  a  bright  red  nasal  knob,  a 
black  neck  and  the  rest  01  its  plumage  pure  white.  It  has  been 
introduced  into  Europe,  and  bn^s  freely  in  confinement. 

A  greater  mtercst  than  attaches  to  the  South  American  birds 
last  mentioned  is  that  which  invests  the  black  swan  of  Australia* 
Ckenofu  atrata.  Considered  for  so  many  centuries  to  be  an  im- 
possibility, the  knowledge  of  its  existence  seems  to  have  impressed 
(more  perhaps  than  anything  else)  the  popular  mind  with  the  notion 
of  the  extreme  divergence — not  to  say  the  contrariety — of  the 
organic  products  of  that  country.  By  a  singular  stroke  of  fortune 
we  are  able  to  name  the  precise  day  on  which  this  unexpected  dia> 
covcry  was  made.  The  Dutch  navigator  Willem  de  Vlammg, 
viriting  the  west  coast  of  Zuidland  (Southland),  sent  two  of  his  boats 
on  the  6th  of  January  1697  to  explore  an  estuary  he  had  found. 
There  thdr  crews  saw  at  nrst  two  and  then  more  black  swans,  of 
which  they  caught  four,  taking  two  of  them  alive  to  Batavia;  and 
Valentyn,  who  several  years  &ter  recounted  this  voyage,  gives  in 
his  work* a  plate  representing  the  ship,  boats  and  birds,  at  the 
mouth  of  what  is  now  known  from  this  circumstance  as  Swan 
river,  the  most  important  stream  of  the  thriving  colony  of  West 
AustmHa,  which  has  adopted  this  very  bird  as  its  armorial  symbot 
Valentyn,  however,  was  not  the  ftrst  to  publish  this  interesting 
discovery.  News  of  it  soon  reached  Amsterdani.  and  the  burgo- 
master  of  that  city,  Witsen  by  name,  himself  a  fellow  of  the  Royal 
Society,  lost  no  time  in  communicating  the  chief  facts  ascertained, 
and  among  them  the  finding  of  the  buick  swans,  to  Martin  Lister, 
by^  whom  they  were  laid  before  that  society  in  October  1698,  and 
printed  in  its  Pkilosopkical  Transactions,  xx.  361.  Subsequent 
voyagers,  Cook  and  others,  found  that  the  range  of  the  species 
extended  over  the  greater  oart  of  Australia,  in  many  districts  of 
which  it  was  abundant.  It  nas  since  rapidly  decreased  in  numbere, 
but  M  not  likely  soon  to  cease  to  cadst  as  a  wild  bird,  while  its 
singular  and  ornamental  af>pearance  will  probably  preserve  it  as 
a  modified  captive  in  most  civilized  countries.  The  species  scarcely 
needs  description :  the  sooty  black  of  its  general  plumage  ts  relteved 
by  the  snowy  white  of  its  .fligbt-feathers  and  its  coral-like  bill 
banded  with  ivory. 

The  Cygninae  admitteoly  form  a  well-defined  jgroup  of  the  family 
Anatidae.  and  there  is  now  no  doubt  as  to  its  limits,  except  in  the 
case  of  the  Coscoroba  above  mentioned.  This  bird  would  seem 
to  be,  as  Is  so  often  found  in  members  of  the  South  American 
fauna,  a  more  generalised  form,  presenting  several  characteristics 
of  the  Anatinae,  while  the  rest,  even  its  black-nocked  compatriot 
and  the  almost  wholly  black  swan  of  Australia,  have  a  higher 
morphological  rank.  Excluding  from  consideration  the  little^ 
known  C.  daoidi,  of  the  five  or  six  spedes  of  the  northern 
hemisphere  four  present  the  curious  character,  somewhat  onalogona 
to  that  found  in  certain  cranes  (9.V.).  of  the  penetration  of  the 
sternum  by  the  trachea  nearly  to  the  posterior  end  of  the  keel, 
whence  it  returns  forward  ana  upward  again  to  rexm  and  enter 
the  lungs;  but  in  the  two  larger  of  these  spedes.  when  adult.,  the  loop 
of  the  trachea  between  the  walls  of  the  keel  takes  a  verticsl  direction, 
while  in  the  two  smaller  the  bend  is  horizontal,  thus  affording  an 
easy  mode  of  recognizing  the  respective  species  of  each.  Fd^ 
remains  of  more  than  one  spedes  of  swan  have  been  found.  The 
most  remarkable  is  C.  falconeri,  which  was  nearly  a  third  larger 
than  the  mote  swan,  and  was  described  from  a  Maltese  cave*  by 
W.  K.  Psfkcr  in  the  Zook)gical  Sodety's  Transactions,  vi.  1 19-124; 
pl.30.  ^^  CA,N.) 

SWAHAflB*  a  watering-place  and  seaport  in  the  eastern 
pariiamcntary  division  of  Dorsetshire,  England,  9  m.  S.S.W* 
from  Bournemouth  by  sea,  and  13s  m.  S.W.  by  W.  from  London 
by  the  London  &  South-Wtstani  rulway.  Pop.  of  urban 
district  (1901),  3408.  It  lies  on  the  picturesque  Swanage  Bay, 
on  the  east  coast  of  the  so-called  Isle  of  Purbeck,  the  district 
lying  south  of  Poole  Harbour.  Tbe  coast  is  wild  and  pre- 
cipitous, and  numerous  caves  occur  in  the  cliffs.  Inland  are 
open,  high-lying  downs.  Swanage  Bay  has  a  beautiful  sandy 
beach  affording  excellent  bathing.    In  the  town,  the  church 

1870,  p.  430)  from  a  dnde  specimen  in  the  Museum  of  Peldms; 
should  be  removed  from  the  sub^family  Cvgninae.  Of  C.  costonm 
Mr  Gibson  remarks  {Ibis,  1880,  pp.  3^,  37)  that  its  "  nolte  is  a  loud 
trumpet-call,"  and  that  it  sw^ims  with  '*  the  neck  curved  and  the 
wings  raised  after  the  true  swan  model." 

*  Commonly  quoted  as  Oud  en  nienv  Oest  Tndien  (Amsterdam^ 
1716).  The  incidento  d  the  voyage  are  rckited  m  Deel  iiL  Hoofdak 
iv.  (which  ha^for  iu  litis  Oeacriptkia  of  fianda>tpp,  6g^u. 
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of  St  Huy  ba  a  mudvt  tower  poarfUy  of  pie-MiotiMii  date; 
(here  are  «  town-liaU»  an  institute  with  libitury  and  lecture  hall, 
and  memoTiab  to  a  victoiy  gabied  by  King  Alfred  over  the 
Danes  in  the  bay  in  877,  and  to  Attiaty  Prinoe  Coosort.  A 
large  export  tzade  is  carried  on  in  atone  fram  the  Purbeck 
quarries: 

SWAMIA,  a  munidpaJ,  county  and  parliamentary  borough, 
market  town,  and  aes^rt  of  Glamorganshire,  South  Walea, 
fiady  situated  in  an  angle  between  lofty  hills,  on  the  river 
Ta»'i  or  Tawy  near  Its  mouth  in  Swansea  Bay,  a  beautiftd 
recess  of  the  Bristol  Channel,  aoi  m.  W.  of  London  by  rail  and 
45i  m.  W.N.W.  of  Cardiff.  The  Great  Western  main  line  has  a 
junction  within  the  boiough  at  Landore,  whence  a  branch  runs 
into  a  more  central  part  of  the  town.  The  Vale  of  Neath  branch 
of  the  same  railway  and  the  Rhondda  &  Swansea  Bay  raflway 
(now  worked  by  the  Great  Western)  have  terminal  stations  near 
Ibc  docks  on  the  other  (eastern)  aida  of  the  river,  as  also  faaa  the 
Midland  railway  from  Hereford  and  Brecon.  All  these  lines 
approach  the  town  from  the  north  and  east  through  an  un- 
attractive industrial  district,  but  the  central  Wales  branch  of 
the  London  &  North-Wcatcm  railway  from  Craven  Arms  fai 
entering  it  on  the  west  passes  through  some  beautiful  wood- 
lands and  then  skirts  the  bay,  having  parallel  to  it  for  the  hist 
i  m.  the  light  (passenger)  railway  which  runs  from  Swansea  to 
Mumbles  Pier.  The  older  part  of  the  town,  being  the  whole 
of  the  municipal  borough  previous  to  1836,  occupies  the  west 
banic  of  the  Tawe  near  its  mouth  and  is  now  wholly  i^ven  up  to 
business.  Stretching  inland  to  the  north  along  the  river  for 
tome  3  m.  through  Landore  to  Moniston,  and  also  eastwards 
along  the  sea  margin  towards  Neath,  is  the  industrial  quarter, 
irfaile  the  residential  part  occupies  the  sea  front  and  the  slopes 
of  the  Town  Hill  (580  ft.  high)  to  the  west,  stretching  out  to 
the  pleasant  suburb  of  Sketty.  The  east  side  of  the  river  (known 
•s  St  Thomas's  and  Port  Tennant)  is  approached  from  the  west 
by  a  road  carried  over  the  North  Dock  Lock  and  the  river  by 
two  girder  drawbridges,  each  of  whldi  has  a  double  line  of 
roadway  (on  which  tramwi^a  are  laid),  two  footpaths  and  a 
line  of  railway.  AU  the  main  thoroughfares  are  apadoua,  aad 
in  two  or  three  inwtancfg  even  impoamg,  but  most  of  the  resi- 
dential part  consists  of  monotonous  stuocoed  terraces.  The 
dimate  is  mild  and  Telaxing  and  the  rainfall  averages  abont 
40  in.  annually. 

FtMk  BuUdingis,  6%.->The  old  castle,  fint  built  by  Henry 
de  Newburgh  about  X009,  has  entirely  disappeared;  but  of  the 
new  castle,  which  was  piobably  intended  only  aa  a  fortified 
boose,  there  remain  the  great  and  lesser  halls,  a  tower  and  a 
KKalled  keep  with  the  curtain  wall  conneaing  them,  Its  chief 
ardiitectund  feature  being  a  fine  embattled  parapet  with  an 
iicade  of  pointed  arches  in  a  style  similar  to  that  of  the 
episrapal  palaces  of  St  Davids  and  Lampbey  built  by  Henry 
Gower  (d.  1347),  biahop  of  St  Davids,  to  whom  the  building  of 
the  new  "  castle  "  Is  also  ascribed.  Part  of  it  is  now  used  aa 
the  headquarters  of  the  4th  Webh  (Howitzer)  Brigade  R.F.A. 
PbGsibly  some  traces  of  St  Davids  Hospital,  built  by  the  aame 
prelate  in  1 33 1 ,  are  stilt  to  beseen  at  Cross  Keys  Inn.  The  parish 
diurch  of  St  Mary  was  entirely  rebuilt  in  iSqS'iSqS.  It  pre- 
viously consisted  of  a  tower  and  chancel  (with  a  fine  Decorated 
window)  buill  by  Bishop  Gower,  the  piers  of  the  chancel 
arch  being  putly  built  on  earlier  Norman  work,  the  Herbert 
Chapel  (originally  St  Ann*s)  of  about  the  aame  date  as  the 
dianod  and  rebuilt  In  the  early  part  of  the  16th  century,  and  a 
Dive  buih  in  1739.  Of  the  eariler  work  there  remahis  the  door 
uf  the  rood  loft  (built  into  a  wall),  a  isth-centuty  brasa^nlaid 
marble  slab  with  a  representation  of  the  resurrection,  in  memory 
of  Sir  tiugh  Johnys  (d.  c.  1463}  and  his  wife,  and  three  canopied 
altar  tomb»^ne  with  the  effigy  of  a  priest  and  another  with 
effigies  of  Sir  Matthew  Cradock  and  hn  wife.  Within  the  parish 
of  St  Mary  was  St  John's,  the  church  of  a  small  pariah  of  the 
same  name  lying  to  the  north  of  St  Mary's  and  once  owned  by 
the  Knights  Hospitallett.  This  church,  which  was  entirely 
i^uilt  in  i8dOi  was  renamed  St  Matthew  hi  1880,  when  a 
new  St  Jolm'a  waa  buUt. within. iu  own  parish.    There  aie 


a6  other  diurchcs  and  10  mission  rooms  bdongbg  to  the  Church 
of  England,  besides  2  Roman  Catholic  churches,  a  synagogue 
and  84  Nonconformist  chapels  (31  Welsh  and  53  En^isb)  and 
so  mission  rooms,  but  all  are  modem  buildings.  There  are 
9  ecclesiastical  parses  and  parts  of  two  or  three  others,  all  in  the 
diocese  <rf  St  Davids.  The  Royal  Institution  of  South  Wales, 
founded  m  1835,  is  housed  in  a  handsome  building  in  the  Ionic 
style  erected  in  1838^-1839  and  possesses  a  museum  in  which  the 
geology,  mineralogy,  botany  and  antiquities  of  the  district 
are  well  represented,  there  being  a  fine  collection  of  neolithic 
remains  from  the  Gower  Caves  and  from  Merthyr  Mawr.  Its 
library  is  rich  in  historical  and  scientific  works  relating  to 
Walea  and  Welsh  industries  and  contains  the  collection  of 
historical  MSS.  made  by  C!(rfond  Grant-Frands,  some  time  its 
honorary  librarian,  but  yne  of  Its  most  valued  possessions  b 
the  original  contract  of  affiance  between  Edward  n.  (when 
prinoe  of  Wales)  and  Isabella.  Its  art  g^ery  has  many  prints 
and  drawings  of  great  local  interest  and  here  the  Swansea  Art 
Sodety  holds  its  annual  exhibition.  The  Swansea  Scientific 
Sodety  also  meets  here.  Id  its  early  days  the  institution  was 
the  chief  centre  of  sdentific  activity  in  South  Wales,  those  aaso- 
dated  with  its  work  induding  L.  W.  DiHwyn,  James  Motley, 
Dr  Gtttch  and  J.  £.  Bicheno,  all  botanists,  J.  Gwyn  Jeffreys, 
oonchologist,  Sir  W.  R.  Grove  and  the  sst  Lord  Swansea, 
the  last  three  bdng  natives  of  the  town. 

The  free  h'brary  and  art  gallery  of  the  corporation,  a  four- 
storeyed  buOding  In  Italian  style  erected  in  1887,  contains  the 
library  of  the  Rev.  Rowland  Williams  (one  of  the  authors  of 
Essays  and  Reviews),  the  rich  Welsh  collection  of  the  Rev.  Robert 
Jones  of  Rotherhlthe,  a  small  Devonian  section  (presented  by 
the  Swansea  Devonian  Society),  and  about  8000  volumea  and 
2500  prints  and  engravings.  Intended  to  be  mutuaDy  illustra* 
rive,  given  by  the  Swansea  portrait-painter  and  art  critic, 
John  Deffett  Frands,  from  1876  to  x88x,  to  recdve  whose  first 
l^t  the  library  was  established  in  1876.  It  also  ^^^^n!*^"*  a 
complete  set  of  the  patent  office  publications. 

The  grammar  school  fotmded  in  1682  by  Hugh  Can  ii6iy 
1691),  bishop  of  Waterford,  is  now  carried  on  by  the  town  council 
under  the  Welsh  Intermediate  Education  Act  of  1889,  and 
there  is  a  similar  school  for  girls.  The  technical  college  is  also 
carried  on  by  the  town  council,  the  chid  features  of  Its 
curriculum  being  chemistry,  metallurgy  and  engineering.  A 
training  college  Cor  school-mistresses,  established  by  the  British 
and  Foreign  School  Society  in  1879,  was  transferred  to  the 
town  council  in  1908. 

The  other  public  buildings  of  the  town  Indnde  the  gildhall 
and  law  courts,  in  the  Ita&aa  atyle  with  Corinthian  pilluv  and 

Pilasters.  bufU  in  1647  and  iatemaily  remodelled  in  1901 :  a  prison 
1829);  a  fine  market  hall  (1630),  rebuilt  in  1897;  a  cattle  market 
and  ahiattoifs  (1869) :  the  Albert  Hall  for  oonoeru  and  publie  meet- 
iags  (1864):  the  Roval  Metal  Exchange  (1897);  harbour  tmat 
offices  (1904);  a  central  post  office  (1901)  and  two  theatres.  The 
benevolent  institutions  indude  the  general  hospital,  founded  in 
i8i7«  removed  to  the  ptesent  site  in  1867,  extended  by  the  addition 
of  two  wings  In  1878  and  of  an  eye  department  in  1890;  a  con* 
valesceat  home  for  twenty  jiatients  from  the  hospital  omv  (1909); 
the  Royal  Cambrian  Institution  for  the  Deaf  and  Dumb,  cseab- 
lished  in  1847  at  Aberystwyth,  removed  to  Swansea  hi  1850,  and 
several  times  enlarged,  so  as  to  have  at  present  accommodation 
for  mnety-eidit  pupib;  the  Swansea  aiftl  south  Wales  Institution 
for  the  BUad,  escabUshed  in  1865  and  now  under  the  Board  of 
Education;  the  Swansea  and  South  Wales  Nursing  Institute  (lt73)» 
providing  a  home  for  nurses  in  the  intervals  of  mrir  employment; 
a  nncstag  institution  (190a)  for  nurring  the  sick  poor  in  their  own 
homes,  affiliated  with  the  Queen's  Jubilee  Institute  of  London; 
the  Sailors'  Home  (1864);  a  Sailors'  Rest  (1885);  and  a  Mlsskm  to 
Seamen's  Institute  (1904). 

The  town  possesses  103  acres  of  parks  and  open  spaces,  the  chief 
beiae  Llewelyn  Park  of  4a  acm  in  the  north  of  the  town  near  Morris- 
ton,  Victoria  Park  (i6 acres)  and  recreation  ground  (8  acres)  abutting 
on  the  sands  in  the  west,  with  the  privately  owned  football  field 
between  them,  Cwmdonidn  (i^  acres)  commanding  a  fine  panoramic 
view  of  the  bay,  and  Brynmdl  (9  acre*)  with  a  disused  reservoir 
constructed  in  1837  and  now  converted  into  an  ornamental  lake. 
Other  features  of  these  parks  are  a  smaU  botankml  garden  In 
Cwmdonkin.  a  good  eollectkm  of  waterfowl  in  BrynmMI,  and  a  small 
aviary  of  the  mnr  British  birds  in  Vktoria  Park,  whhii  also  has  a 

hi  0omnkm  with  the  msesotological  oftoe. 
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•ads  ttatue-of  Mr  William  Tbomu  of  Lan  eraotod  In  i^  in  spfMe- 
ciation  of  the  work  done  by  blin  in  preserving  and  obtaining  "  open 
spaces"  for  Swansea.     In  the  town  Ltseir  there  are  statues  of 

L Henry  Vivian  and  of  his  son  Sir  Henry  Hussey  Vivian  (created 
rd  Swansea  in  1893)  each  in  his  turn  the  "  copper  kinK?'  Th« 
corpofailon  owns  atmut  645  acres  of  land  within  the  limits  of  the 
andent  borough.  This  consists  mainly  of  land  acquired  under  an 
Inclosure  Act  of  1761,  but  a  small  part  is  surplus  land  acquired 
In  1S76-1879  in  connexion  with  an  improvement  scheme  for  clearing 
a  \argt  insanitary  area  in  the  centre  of  the  town. 

The  town  is  hghted  with  gas  8uj>plied  by  a  gas  company  first 
incorporated  in  1830  and  by  eiectricitv  supplied  t^  the  corporation. 
TUiere  IS  a  good  system  of  electricaiiy  worked  tramways.  Si,  nu 
belnz  owned  by  a  company  and  nearfy  6  m.  by  the  corporation, 
but  fne  whole  worked  by  the  company.  The  town  obtains  its  chief 
•upi^  of  water  from  moorlands  situated  on  the  Old  Red  Sandstone 
formattoa  in  the  vallej;  of  the  Cray,  a  tributary  of  the  Usk  in  Brecon- 
shire  when  a  reservoir  of  1,000,000,000  sailons  capacity  has  been 
oonstnictea  at  a  cost  of  £S47>759«  ufidcr  parliamentary  powers 
obttiaed  In  1893,  1902  and  1905.  The  water  is  brought  to  the  town 
in  a  condtiit  oonsiteing  of  33I  m.  of  iron  pipes  and  3  m.  of  tunnd 
Into  a  service  reservoir  of  3/100,000  gsllons  capacity  made  on 
the  Tpwn  Hill  at  an  elevation  of  580  ft.  above  sca*level.  There 
is 'a  farther  sapply  obtained  from  three  reservoirs  of  a  combined 
capacity  of  51  ^,ooo,o(]»o,  constructed  in  1866,  1874  and  1889  respec- 
tively in  the  Uiw  and  adjoining  valleys,  in  the  dialn^e  area  of  the- 
Loughor,  about  10  m.  to  the  north  of  Swansea, 

Harbour  and  Commerce. — ^Swansea  owes  its  oooimercial  prosperity 
to  its  great  natural  advantages  as  a  harbour  and  Jts  situation 
within  the  South  Wales  coal  basin,  for  the  anthracite  portion  of 
which  It  is  the  natural  port  of  shipment.  It  b  the  most  westerly 
port  of  the  Brfetol  Channel  and  the  nearest  to  the  open  sea,  only 
m.  from  the  natoial  harbour  of  refuge  at  Lundy,  and  there  n 
Itered  anchorage  under  the  Mumbles  Head  at  all  sutes  of  the 

Je. 

The  modem  development  of  the  port  dates  from  about  theltntddle 
of  the  i8th  century  when  coal  began  to  be  extendvely  worked  at 
Llansamlet  and  copper  smdllng  (begun  at  Swansea  in  1717,  though 
at  Neath  it  dated  from  1584}  assumed  laige  proportions.  Tha  coal 
was  conveyed  to  the  worla  and  for  shipment  to  a  wharf  on  the  east 
bank,  on  the  hacks  of  n^ules  and  somewhat  later  by  means  of  a 
private  canal.  The  common  c^uay  was  on  the  west  Ixink:  all  ships 
camiiig  in  had  to  lie  in  the  nvcr  bed  or  in  a  natural  tidal  basin 
known  as  Fabian's  Bay,  on  the  east.  Under  an  act  of  1791  harbour 
trustees  were  appointed  who  cleared  and  deepened  the  river  bed 
and  bulk  a  long  pier  on  either  side  of  it;  in  1706  the  approach  to 
the  port  was  made  safer  by  means  of  an  improved  light  on  Mumbles 
Uead.  A  canal  connecting  the  tidal  part  of  the  nver  Neath  with 
the  mouth  of  the  Taw^,  made  in  1789,  was  in  1824  connected  with 
the  Vale  of  Neath  canal  by  means  of  ah  aaueduct  across  the  Neath 
liver,  when  also  a  small  dock,  Port  Tennant  (so  named  after  its  owner) 
or  Sutbouse  Doqki  ^I'as  made  near  the  east  pier,  and  this  continued 
to  be  used  tHl  lB8a  Meanwhile  in  1708  the  whole  ooalfiekl  of  the 
Swansea  Valley  was  connected  with  the  port  by  a  canal  i6|  m. 
long  (acquired  by  the  Great  Western  railway  in  187a).  In  1851 
the  river  was  diverted  eastward  into  a  new  channel  fcallcd  the  New 
Cut)  and  its  dd  chanad  was  kicked  and  floated,  thereby  forming 
the  North  Dock  with  an  area  of  iti  acres  and  a  half-tide  basin 
90a  yards  kma  covering  ih  acres.  The  Swansea  Valley  canal  has 
a  connecting  lock  with  this  dock,  and  on  the  uland  between  the 
dock  and  tiie  New  Cut  are  patent  fuel  works,  copper  ore  yards  and 
other  miUeral  sheds  and  leirge  grain  stores  ana  flour  mills.  The 
South  Dock,  liegnn  in  1847  under  powers  obtained  that  year  by 
a  private  company,  tFansferred  in  1857  to  the  harbour  trustees 
SQd  opened  in  1859,  is  mainly  nsed  for  shipping  coal  and  for  dis- 
ehargfng  timber  and  fish..  Lying  parallel  to  the  sea  front  and  to  the 
west  ot  the  entrance  chaanel  from  which  it  runs  at  right  angles, 
it  has  an  area  of  13  acres  with  a  half*tide  basin  of  4  acres,  and  a  lock 
|00  tt.  kmg  by  60  ft.  wMe.  The  next  developraeot  waa  on  the 
east  side  of  the  rKer  where  tha  natoral  inlet  of  Fabiaa'a  Bay,  inskie 
tko  haibour  month,  w«s  utiUaed  for  the  oonstruotioo  of  the  Prince 
of  Wilers  Dodc  (authorized  1874,  opened  October  i88s,  extcnsron 
opened  March  1898).  lu  total  area  is  37  acres,  its  quays  are  nearly 
7000  ft.  kmg,  and  it  b  connected  with  the  Tennant  caaaL  The  very 
rapid  increase  in  the  demand  for  aathcadte  oeal  (for  the  shipment 
of  whidi  Swansea  has  pcactically  a  monopoly)  soon  necessitated 
seUl  fwther  accommodation  and  fii  Inly  1904  was  Degun  the  Kinea 
Dock,  which  lies  farther  east  and  has  an  eotiance  direct  from  the 
bay.  By  meana  of  the  embankment  made  in  connexion  with  it, 
400  acrea  ware  sedaimcd  from  the  sea.  k  has  an  area  of  68  acres, 
Its  lock  nseasuies  87X  ft.  by  90  ft.  and  its  quays  10,550  ft.  long, 
and  It  has  a  depth  mxi  ft.  of  water,  or  inner  dU.  The  total  dock 
asea  of  flwnatn  haa  tmia  been  increased  to  about  147  acres  with 
A  tout  length  of  qoava  eaoeadaig  3  m.  The  harbour  docks  and 
adjacant  sslhmys  (wUdi  eaoaed  ao  m.)  are  owned  and  administered 
by  a  harbour  trust  of  36  ntembem,  of  wiima  one  Is  the  owner  of  the 
nrtepB  Ferry  esute  (Earl  Jemnr).  4  represeat  the  tdrd  of  the  selgnrary 
of  (jower  (the  duke  of  Beaafoct).  tt  aae  proprieiary  mainbers  and 
9  are  elected  annually  by  ih>  oarpfthwi  m  i»  waatM    Thatruetei 


mtB  anwcrvaton  of.  the  river  TawA  ar>d  parts  of  SiMiiiea  ftay, 
and  the  plkiuga  aod  Ivbthouse  authority  of  the  dlstrwi.  Tmy 
were  incorporated  by  the  Harbour  Act  of  1854.  There  are  9  pnvate 
graving  docks. 

The  total  exports  (foreign  and  coastwise)  from  Swansea  during 
1907  amounted  to  4,8a5,898  tons,  of  which  coal  and  coke  made  up 
3{'^55i050  tons;  patent  fuel,  679,003  tons;  tin,  terne  and  black 
plates,  348,240  toost  iron  and  steel  and  their  manufacturtt,  38438 
tons;  ^^ous  chemicals  (mostly  the  by-products  of  tne  metal 
industries),  ^7,100  tons;  copper,  zinc  and  silver,  22,633  tons.  Its 
imports  dunng  the  same  year  amounted  to  899,201  tons,  including 
172,319  tons  of  grain  ana  other  a^cultural  produce,  156,620  tons 
01  firewood,  145,255  tons  of  pig-iron  and  manufactured  iron  and 
steel,  47,201  tons  of  iron  ore,  121,168  tons  of  copper,  silver,  lead, 
tin  and  nickd  with  thdr  ores  and  alloys,  63,009  tons  of  zinc,  its 
ores  and  alloys,  41.029  tons  of  sulphur  ore,  phosphates  and  other 
raw  material  for  the  chemical  trade.  The  town  (whkh  is  often 
called  "  the  mctaUuri^ical  capital  of  Wales  '*)'  b  the  chief  seat  of 
the  copper,  spelter,  tin-plate  and  patent  fuel  industries,  and  has 
within  a  compass  of  a  m.  over  100  different  works  of  36  varieties 
(exdusive  of  ooUieries)  for  the  treatment  or  manufacture  of  copper, 
gold,  silver,  lead,  sulphate  of  copper^  spelter,^  tinplates,  sted  and 
iron,  nickel  and  cobalt,  yellow  metal,  sulphuric  acid,  bydiochbric 
add,  creosote,  alkali,  galvanized  sheets,  patent  fuel  as  wdl  as  engin- 
eering works,  iron  foundries,  large  flour  and  proVender  mills,  fuse 
works  and  brick  works.  Copper  smdting,  which  during  most  of 
the  19th  century  was  tJie  chid  industry,  has  not  maintained  its 
relative  importance,  though  Swansea  is  still  the  chid  seat  ci  the 
trade,  but  three-fourths  of  the  tinplates  manufactured  in  Great 
Britain  and  nineteen-twentieths  of  tne  spdter  or  zinc  are  made  in 
the  Swansea  district,  and  its  tube  works  are  also  the  largest  in  the 
kingdom.  While  the  bulk  of  the  coal  fe  sent  to  France  and  the 
Mediterranean  ports,  an  increasing  quantity  of  anthracite  is  shipped 
to  Cyermany,  and,  In  sailing  vessels  to  the  Padtfic  ports  of  Amenca. 
patent  fuel  is  largdy  sent  to  South  America,  whence  return  cargoes 
of  mineral  ores  and  grain 'are  obtained,  while  Germany,  France. 
Italy,  Rumania,  the  United  States  and  the  Far  East  are  the  chief 
customere  for  tinplates.  Over  one  hundred  fishing-smacks  and 
trawlers  usually  land  their  catches  at  the  south  dock,  where  there 
is  a  flouridiing  fish-market.   There  b  also  a  large  ice  factory. 

From  X535  to  183a  (with  the  exception  6f  1658-1659)  Swaase» 
was  associated  with  the  other  boroogfas  of  Glamoigan  in  sending 
one  r^resentfttive  to  Parliament.  In  1658  Cropiwdl  gave  the 
town  the  ris^t  of  sepaJUtdy  returning  a  member  of  its  own, 
but  this  right  lapsed  with  the  Restocation.  In  1832  St  John's, 
St  Thomas  and  parts  of  the  paridies  oi  Llansamlet  and  Llangy- 
felach  wer6  added  to  the  parliameatajty  borough  of  Swansea, 
to  which  along  with  the  boroughs  of  Neath,  Aberavon,  Kenfig 
and  Loughor  a  separate  representative  was  given.  In  2836 
the  munfciiMU  borough  was  made  coextensive  with  the  par- 
liamentary borough  and  continaed  so  till  1868,  when  some 
further  small  additions  were  made  to  the  latter,  with  wfafdi  the 
municipal  borough  was  once  more  made  00-eztcnstve  in  1889. 
Meanwhile  in  1885  the  parliamentaxy  conatitviency  was'm^de 
into  two  divisions  with  a  member  eadi,  namdy  Swansea  Town 
consisting  of  the  original  borough  with  St  Thomas's,  and  Swan- 
sea  Dblrict  consbting  of  the  remainder  of  the  borough  with  the 
four  contributory  boroughs.  In  x888  Swansea  was  made  a 
ooiiniy  borough  and  in  1900  the  various  parishes  constituting 
it  were  consdidated  into  the  dvil  parish  of  Swansea.  Ha 
total  aiea  b  5x94  acres.  The  corporation  consists  of  xe  aldetmen 
and  30  councillors.  The  asdaes  and  qvarter  sessions  for  Gla- 
moi^n  are  held  at  Swansea  altematdy  with  Ctx^S.  The 
borough  has  a  separate  commisdon  of  the  peace,  and,  dnoe 
1891,  a  court  of  quarter  sesd<ms. 

The  population  of  the  old  borou^  was  6099  in  s8ox  and 
13,256  in  1831;  after  the  fiist  extensum  it  amounted  to  24,604 
in  X84X.  The  popuhttion  in  X90X  was  94.537-  Of  those  who  were 
three  years  of  age  and  upwards*  nearly  67%  were  returned  as 
speaking  English  only,  29%  as  speaking  both  English  and  Wdsh, 
*od  3i%  as  speaking  Welsh  oidy. 

J?«sl<iry.— ^o  traces  of  any  Roman  settlement  have  bett 
discovered  at  Swansea,  though  there  seems  to  have  been  a 
small  one  at  Oystermouth,  s  >n.  ^  ^l^^  south,  and  the  KIs 
JTii/fa  from  Nidnm  (Neath)  te  Lcmghor  probably  passed  through 
the  northern  part  of  the  present  borough  where  a  large  <|ttantity 
of  Roman  coins  was  found  in  1^5.  The  name  Swansea  stands 
for  Sweyn^  *'  ey  "  or  inlet,  and  may  have  been  derived  horn  King 
Sweyn  FodOwanl,  who  certainly  vWted  the  BifetQl  Channd 
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md  may  have  oUUtshcd  a  amaO  atttlaBent  at  the  estuary 
o(  the  Tawi.    The  carikst  known  fonn  of  the  name  b  Swcy* 
nctae,  which  otioin  m  a  charter  granted  by  William  ead  ol 
Warwick  lomt  time  previoua  to  1184;  in  Khig  John's  charter 
(1215)  it  appears  as  Sweyneshe,  and  fai  the  town  seal,  the  orighi 
ef  which  is  aupposed  to  date  from  ahont  the  same  period,  it 
is  given  aa  '*  Sweyae."    An  attempt  haa  hecn  made  to  derive 
the  naane  from  Sdn  Henjrdd,  the  Wdah  name  of  a  Gower  castle 
which  has  heen  plausibly  identified  with  the  first  castle  buih 
at  Swansea,  hut  that  derivation  is  etymologically  impossible. 
The  Welsh  Aame»  Aber  Tinwy,  ibst  appears  in  Welsh  poems  of 
the  beginning  of  the  X3th  century.    The  town  grew  up  round 
tlie  castle  which  Henry  de  Beauchamp  (or  Beaumont)  on  his 
conquest  of  Gower  about  1099,  built  on  the  west  bank  of  the 
river.    The  castle  passed  with  the  lordship  or  seigniory  of 
Gower,  of  which  it  was  the  capuiy  into  the  handa  of  the  De 
Braose  family  in  IS03  (by  grant  from  King  John)  and  eventually 
't  came  by  marriage  to  the  Somersets  and  is  still  held  by  the 
lakes  of  Beaufort,  whose  title  of  barona  de  Gower  datca  from 
1506.      The  castle  was  frequently  attacked  and  on  several 
Kcaaioiia  more  or  less  demolished,  in  the  12th  and  xjth  oen* 
taries  by  the  Welsh  under  the  prinoea  of  Dynevor.    It  was 
visited  by  King  J<^  in  12x0  and  probably  by  Edward  II.  in 
1526,  for,  after  his  o^ure,  the  chancery  nrils  were  found  de- 
posited in  the  castle  and  were  thence  removed  to  Hereford. 
It  was  finally  destroyed  by  Glendower,  was  a  "  ruinous  b\uld- 
iog"  when  seen  by  Leiand  (X536)  and  haa  since  wholly  disi^H 
peared.   In  the  Civfl  War  the  town  waa  royalist  till  the  autumn 
of  1645  when  Colonel  Philip  Jones,  a  native  of  the  adjoining 
pariah  of  Uangyfelach  and  subsequently  a  member  of  Crom- 
«dl*s  upper  house,  waa  made  its  governor.    Cromwell  stayed 
m  the  town  in  May  X648,  and  July  1649,  on  ^  "^"^y  ^  Pembioke 
snd  Ireland  respectively,  and  later  showed  it  excqitional  favour 
by  giving  it  a  liberal  charter  and  pariiamentary  representation. 
The  town  cUimed  to  be  a  borough  by  prescription,  for  its 
only  known  chartcn  of  incorporation  are  those  of  Cromwell 
and  James  II.,  which  were  never  acted  upon.    It  probably 
received  iu  first  grant  of  munidpal  privileges  from  William 
yd  earl  of  Warwick  sometime  before  1x84.    By'a  charter  of 
1215  (confirmed  by  Henry  II.  in  1254,  by  Edward  II.  in  13x2 
and  Edward  HI.  in  1332),  John  himsdf  granted  the  burgesses 
the  right  of  trading;  free  of  all  customs  due,  throughout  the 
whole  kingdom  (except  in  London),  a  right  which  was  pre- 
vxNisly  limited  to  the  sdgnioiy.    By  X305  the  bnrgessea  had 
become  so  powerful  as  to  wring  a  most  hberal  grant  of  privileges 
from  their  then  seigneut  William  de  Biaose  (fourth  in  descent 
from  his  namesake  to  whom  Gower  was  granted  by  King  John 
in  X203),  and  he  bound  himself  to  pay  £500  to  the  king  and  500 
marks  to  any  burgess  in  the  event  of  his  infrinpng  any  of  the 
rights  contained  in  it.    By  this  charter  the  burgesses  acquired 
the  right  of  nominating  annually  two  of  their  number  for  the 
office  of  portreeve  so  that  the  lord's  steward  might  select  one 
of  them  to  exercise  the  office,  an  arrangement  which  continued 
tfll  1835;  the  buliff's  functions  were  defined  and  curtailed,  md 
the  lord's  chancery  was  to  be  continually  kept  open  for  all 
requiring  writs,  and  m  Gower— not  wherever  the  lord  might 
happen  to  be.    A  patent  of  murage  and  pavage-^^irom  whlcb 
it  may  probably  be  inferred  that  Swansea  was  a  waOcd  townr- 
WB8  granted  by  Edward  II.  in  13x7  and  another  by  Edward 
in.  in  1338.   Cromwell's  charter  of  1655,  though  redting  that 
"  time  out  of  mind  "  Swansea  had  been  "  a  town  corporate," 
incorporated  it  anew,  and  changed  the  title  of  portreeve  into 
mayor,  in  whom,  wiih  twelve  aldermen  and  twelve  capital 
bo^esse^  it  vested  the  government  of  the  town.    The  mayor, 
ex-mayor  and  one  selected  alderman  were  to  be  justices  of  the 
peace  with  exclusive  jurisdiction  and  the  mayor  was  the  coroner. 
Four  annual  fairs  were  appointed,  namely  on  the  8th  of  May, 
and  of  July,  istb  of  August  and  8th  of  October— the  first,  bow- 
ever,  being  the  only  new  one.    In  1658  the  protector  by  another 
charter  granted  the  town  independent  representation  in  par- 
liament.   At  the  Restoration,  Cromwell's  cbirters  lapsed,  but 
in  1685  James  II.  granted  another  charter  which  ooataiaed  the 


ailutrary  proviso  that  nie  Ung  by  eider  in  oooncfl  **i^^* 
remove  any  officer  or  members  of  the  corpootftoo,  Thischnter 
waa  not  adopted  by  the  burgesses. 

De  Braose^  charter  of  1305  beam  some  evidence  to  the  Im» 
poitanoe  of  the  whipping  of  Swansea  even  at  that  date,  far 
by  it  there  was  granted  or  confirmed  to  the  buigcasea  the  right 
to  take  from  the  kmfk  woods  sufficient  timber  to  make  four 
great  shipa  at  a  time  and  aa  many  small  vesseb  aa  thfy  wished. 
Coal  waa  even  then  worked  in  the  district.  Cromwell  in  faia 
charter  of  1655  lecogniaed  Swansea  aa  "  an  ancient  port  town 
and  populous,  situate  on  the  sea  coast  towards  France  conve* 
nient  for  shipping  and  resisting  foreign  invasions."  Its  statnt 
was  only  that  of  a  '* creek"  hi  the  port  of  Cardiff  till  xtts» 
when  it  waa  made  an  Independent  port  with  Jurisdiction  o^rer 
Newton  (now  Forthcawl),  Neath  or  Briton  Ferry  and  Sooth 
Buny,  fta  limita  being  defined  in  1847  as  extendiiig  from  Naab 
Pomt  on  the  east  to  WUtford  Point  00  the  west,  but  fn  X904 
Port  Talbot,  which  waa  included  in  this  area,  was  made  into  a 
aepanteport. 

From  about  x  768  to  1850  Swantea  had  a  somewhat  fsmout 
pottcty.  Begbmnig  with  earthenware  which  twenty  yearn 
later  waa  improved  into  "  opaque  ddna,"  it  produced  itom 
x8x4  to  X823  superior  porcelain  which  waa  beautifully  decorated 
with  landscapes,  birds,  butterffiea  and  flowers  and  is  much  prised 
by  connoisBettra.  •  During  a  short  period  (xg45~x8so)  an  imita- 
tion of  Etniscaii>  ware  was  also  pvMhioed  with  fignes  of  rich 
red  colour  over  a  body  of  black. 

See  Lewis  W.  Dillwyn.  ContribuHons  hvmU  a  Iftslmy of  Swnwa 
(1840);  Colonel  G.  Grant-Praacis,  Ckarten  Cnmud  U  Smomea 
(1867),  and  Tkt  Sm«ll»H  ^  Copper  m  tkt  Smgiuea  Ditlria  (^  ed., 
1881):  &  C  Gamwell,  A  Gnid*  19  Swansea  amd  District  (1880): 
Lieut.-Co1onel  W.  U.  Moigan,  KJg.,  An  Auliquarian  Smy  tf 
£0jl  Gowtt*  (D.  LL.  T./ 

8WAVWICK.  ANKA  (18x5-1899),  English  writer  and  pbihuh- 
thropist,  was  the  youngest  dauf^ter  of  John  Swanwick.  ol 
Liverpool,  and  waa  bom  on  the  22nd  of  June  18x3.  She  waa 
educated  partly  at  home  and  partly  at  one  of  the  fashionable 
boarding-schools  of  the  day,  where  ahe  veceived  the  usual  edu* 
cation  of  accomplisbmenta.  Dissatisfied  with  her  own  intd- 
lectual  attainments  she  went  in  1839  to  Bolin,  where  she  took 
lessons  in  (krmany  Greek  and  Hebrew.  On  her  return  to 
London  she  continued  these  pursuits,  along  with  the  study  of 
mathematics.  In  1843  appealed  her  first  volume  of  translationa, 
Selectwns  fr^m  the  Dramas  qf  GoOke  and  SckiUtr.  In  1847  i^ 
published  a  translation  of  Schiller's  Jungfrojn  von  Orkans; 
this  was  followed  in  1850  by  Paust,  Tasso,  Ipki^pdo  and  Epnont. 
In  1878  she  published  a  complete  translation  of  both  parta  of 
Fausif  which  appeared  with  Retsch's  iQustxations.  It  passed 
through  several  ctfitions,  waa  included  in  Bohn's  series  of  trana- 
lotiooa,  and  ranks  aa  a  atandard  wod^.  It  was  at  the  sug- 
gestion of  Baron  Bunsen  that  she  first  tried  her  hand  at  trans- 
lation from  the  Greek.  In  1865  she  published  a  blank  verse 
transUtion  of  Aeschylus'a  Trilo$yf  and  in  x87a>  a  complete 
edition  of  Aeschylus,  which  appeared  with  Flaxman'a  illus- 
trations. Miss  Swanwick  is  chiefly  known  by  her  transhttioos^ 
but  she  also  published  some  original  woik.  In  x886  appeared 
Books,  our  Best  Friends  and  Deadliest  Foes;  in  x888,  An  Utopia* 
Dream  and  Bam  it  may  hi  JUaUMed;  m  1892,  Poets,  ike  Inter" 
preters  of  thdr  Age^  and  in  X894,  EMlUdian  and  the  Religion 
of  the  Fntnrt.  Miss  Swanwick  waa  interested  in  many  of  the 
sodal  and  philanthropic  movementa  of  bier  day.  In  x86i  she 
signed  John  Stuart  Mill's  petition  to  parliament  for  the  political 
enfranchisement  of  women.  She  helped  in  the  higher  education 
movement,  took  part  hi  the  foutulation  of  (Queen's  and  Bedford 
Colleges,  and  continued  to  take  a  sympathetic  interest  In  the 
movement  which  led  to  the  opening  of  the  universities  to  women. 
Her  work  waa  acknowledged  by  the  univenity  of  Aberdeen, 
which  bestowed  on  her  the  degree  of  .iXJ>.  She  died  in 
November  1899. 

See  Memoir y  by  Miss  Bruce  (1904).  • 

tVABXS,  OLOF  (x76(>-i8i8),  Swedish  botanhA,  ^ras  bom 
iBiTtek   H»  oommencsd  his  botanical  stttdlM'InUpsala,  under 
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Llnnaeut  md  Thunbdrg,  and  bcgui  tMify  to  vmke  txeankm. 
Be  made  a  voyage  to  America  in  1783,  vetted  England  in  1788, 
returned  to  Sweden  in  1789,  and  was  made  professor  of  natural 
bistocy  in  Stockholm.  He  was  the  author  of  many  systematic 
works,  and  largely  extoided  oar  knowledge  of  both  flowering 
pJaots  and  cryptogams.     He  died  in  z8i8. 

SWAT,  a  tract  on  the  Peshawar  border  of  the  North-West 
Fkontier  Province  of  India,  consisting  of  the  valley  of  the  Swat 
river  above  its  confluence  with  the  Panjkora.  This  valley  is 
some  70  m.  long,  vaiying  from  zo  m.  to  a  few  hundred  yards 
in  breadth;  it  is  intersected  by  ravines  and  glens,  which 
bring  down  the  drainage  of  the  ranges  on  either  sidis.  Only 
that  portion  of  the  valley  which  lies  beyond  the  Peshawar 
frontier  hills,  and  which  is  reached  by  the  Makkand,  the 
Shahkot  and  other  passes  from  the  south,  is  Swat.  To  the  east 
are  the  independent  hill  tracts  of  Kohistan  and  Buner,  all 
bordering  the  Indus,  and  to  the  west  are  Dir  and  Bajour. 

The  Swat  river  rises  among  snow  mountains  in  the  Kohistan, 
not  far  from  the  source  of  the  Gilgit  river.  After  flowing  due 
south  lor  nearly  70  m.,  it  turns  to  the  west  and  is  joined  by  the 
Panjkora.  It  then  passes  through  the  Mohmand  country, 
and  on  entering  Peshawar  district  spreads  out  to  the  south- 
east  in  many  channels  which  ultimately  UH  into  the  Kabul 
jriver.  Total  length  about  400  in.  In  British  territory  its 
waters  have  been  utilised  by  a  series  of  canals  to  irrigate  an 
area  of  about  x6o,ooo  aqpes;  and  the  system  is  now.being  extended 
by  means  of  a  tunnel  through  the  Malakand  range,  which  will 
tap  the  river  much  higher  up. 

Swat  was  better  known  to  the  andents,  and  to  the  warriors  of 
Baber'ft  time,  than  it  was  to  us  until  the  frontier  risings  of 
1895-97  gave  British  surveyors  the  opportunity  of  visiting  the 
country.  '  The  andent  name  Of  the  river  was  Suastos,  and  that  of 
the  Panjkora  was  Ghoura,  under  which  names  they  figure  hi  the 
lilstoiy  of  Alexander's  campaign.  Hic  site  of  the  dty  Massaga, 
the  capital  of  the  Assakeni,  is  supposed  to  be  near  the  modem 
Man^ur.  But  since  the  adoption  of  the  Khyber  as  the  main 
h\fh  road  from  Kabul  to  India  the  Swat  routes  had  passed 
into  oblivion.  Only  the  lower  portion  of  the  Swat  valley, 
where  the  river  intervenes  between  Malakand  and  the  passes 
leading  to  Dir  from  the  Panjkora,  is  of  mSltary  significance. 
The  upper  valley  is  dosdy  gripped  between  mountain  spurs 
stretching  southwards  from  the  Hindu  Koh,  rising  to  15,000  ft. 
on  one  ride  and  19,000  ft.  on  the  other,  leaving  but  a  narrow 
space  between  their  rugged  summits  and  the  banks  of  the  river. 
The  valley,  narrow  though  it  is,  and  traversed  by  the  worst 
concdvable  type  of  hill  tracks,  contains  many  villages  or  hamlets, 
and  is  pretty  thickly  populated.  The  district  has  come  into 
prominence  of  recent  years,  on  account  of  its  lying  on  the  direct 
road  to  ChitraL 

The  Swatis  axe  a  dan  of  Yuaafzai  Pathans  numbering 
40,000  fighting  men  but  are  of  weakly  and  thin  physique,  due  to 
the  malaria  with  which  the  valley  is  saturated.  Hiey  are 
divided  into  three  main  dans,  the  Baizais,  Ranisais  and  Khwar- 
02ais.  They  had  not  much  name  for  valour,  but  they  opposed  a 
stout  resistance  to  Sir  Robert  Low's  advance  over  the  Malakand 
Pass  in  1895  to  the  relief  of  Cbitral;  and  again  in  1897,  under  the 
influence  of  fsnatidsm,  they  showed  desperate  braveiy  in  the 
attack  on  the  Malakand  Fort  and  Chakdara.  They  are  all  Suid 
Mahommedans,  and  have  earned  the  reputation  of  being  the 
most  bigoted  of  all  the  Afghan  tribes.  For  many  years  they 
were  under  the  religious  dominance  of  the  Akhund  of  Swat, 
Abdul  Ghafur,who,  bom  hi  x794,obtained  ascendancy  by  means 
of  his  ascetic  practices,  ruled  practically  undisputed  bx  Swat 
for  the  last  50  years  of  his  life,  sJid  died  in  1877.  The  Akhund, 
after  his  experience  of  the  British  strength  b  the  Umbeyla 
Campaign  of  1863,  always  exerted  hh  influence  b  favour  of 
peace  with  the  British  government,  though  in  Ids  earlier  days 
he  was  sometimes  troublesome.  He  was  succeeded  by  his 
son. Mian  Gul,  who  never  possessed  the  same  influence  as  his 
father. 

8WAT0W  (also  Shan*taw\  a  port  of  CUna,  in  tlia  pitndace 
of  Kwang-tung,  opaoed  to  foreign  trade  in  1869.  The  popsbtion 


is  upwards  of  60^000.  The  town  is  sHnated  at  the  noatb  of 
the  main  branch  of  the  river  Han,  whidi  30  miles  inland  flewt 
past  the  great  dty  of  Ch'aochow  Fu  or  Tu<diu  (Tie-chu), 
while  the  surrounding  country  is  more  populous  and  full  of 
towns  and  viUagea  than  any  other  part  of  the  province.  The 
climate  is  good,  but  being  situated  at  the  southern  end  of  the 
Foraioea  Strait  the  town  b  exposed  to  the  full  force  of  the 
typhoons,  and  much  destruction  is  occasionally  wrooght. 
English  merchants  settled  00  Double  Island  in  the  river  as  eariy 
as  1856;  but  the  dty,  which  is  buflt  on  ground  but  recently 
recovered  from  the  sea,  was  fozmeriy  a  mere  fishing  village. 
The  trade  of  the  port  has  rapidly  incrttsed.  In  Z869  the  total 
value  of  the  trade  was  £4,800^000,  ui  1884  £5,519,77^1  and  In 
1904  £71063,579.  The  surrounding  country  is  a  great  sugar- 
cane district  producing  annually  about  2,400,000  cwt.  of  sugar, 
and  there  is  an  extensive  refinery  in  the  town. employing  up- 
wards of  600  workmen  and  possosing  a  reservoir  for  7^000,000 
gallons  of  water.  Next  in  vahie  comes  the  manufacture  of 
bean-cake,  which  is  also  imported  in  large  quantities  from  Niu- 
chwang,  Clufn,  Shanghai,  Amoy  and  Hong-Kong.  Among 
the  leading  exports  are  tea  (since  about  1872);  grass^doth, 
manufactwed  at  Swatow  from  so^aUed  Taiwan  hemp  (the 
fibre  of  the  Boehmma  nioea  from  Formosa);  pinc-apple  doth, 
manufactured  in  the  villages  about  Chieh-Yang  (a  town  22  m. 
distant);  oranges,  for  whidithe  district  is  famous;  cheap  fans; 
and  pewter,  iron  and  tin  wares.  Swatow  is  also  a  great  emi- 
gration port  and  was  the  scene  of  many  kidnapping  adventures 
on  the  part  of  foreigneza  in  the  early  days.  Their  outrages 
gave  rise  to  much  hostile  feeling  towards  foreigners  who  were 
not  a^wcd  to  enter  the  dty  of  Ch'aochow  Fu  untfl  the  yeaf 
z86i.  Of  the  whole  foceign  trade  of  the  port  upwards  of  83% 
is  in  British  bottoms,  the  trade  with  Hong-Kong  being  ol 
ftsprrisl  importance. 

About  1865  the  whole  Swatow  district  was  stiD  divided  into  a 
number  of  **  independent  townships,  each  ruled  by  its  own  head- 
men," and  the  population  was  described  m  the  official  gazetteer, 
as  "generally  r^iellious  and  wicked  in  the  bluest  degree." 
Mr  Forrest,  Brit^  consular  agent,  rdates  that  in  that  year  he 
was  witness  to  the  preparations  for  a  fight,  between  the  people 
living  on  the  opposite  sides  of  the  estuary,  whidi  was  only  pre- 
vented by  a  British  war-vessd.  The  T'aip*ings  swept  over  the 
oountry,  and  by  their  ravages  and  plundering  did  arach  tor 
tame  the  independence  of  the  dans.  The  punistunent  Inflicted 
m  1869  by  Commander  Jones  on  the  inhabiunts  of  Otingpui 
(Ott-ting-pd),  about  8  m.  from  Swatow,  for  the  attack  they 
had  made  on  the  boats  of  H.M.S.  **  Cockchafer,"  showed  the 
Chinese  anthOriUes  that  such  piratical  villages  were  not  so 
strong  as  had  been  supposed,  (jenera!  Fang  (a  native  of 
Ch'aochow  Fu)  was  sent  to  reduce  the  distria  to  order,  and  he 
.carried  out  his  instractions  with  remorseless  rigour. 

BWAZHAMD  (native  name  Pungwane),  a  country  of  British 
South  Africa  bounded  S.,  W.  and  N.  fay  the  Transvaal,  E.  by 
the  Portuguese  possessions  at  Ddagoa  Bay  and  thelngwavuma 
division  of  Zululand.  It  lies  between  the  Drakensberg  and 
Ldiombo  Mountains  and  is  separated  from  the  Indian  Ocean 
by  low  land  varying  in  width  from  30  to  50  m.  It  has  an 
area  of  6536  sq..  m.  (being  somewhat  larger  than  Yorkshire) 
and  a  population  (1904),  of  85,484,  of  whom  898  were  whites. 
The  natives  are  nearly  aU  Ama-Swazi  Bantus,  commonly  called 
Swazia,  and  an  doedy  allied  to  the  Zulus. 

Spurs  from  the  Drakenabeig  occupy  a  large  part  of  the  country, 
which  snay  be  divided  into  three  parallel  belts  running  north  and 
Houth.  Toe  western  belt  has  an  average  altitude  of  about  4^00  ft.. 
and  is  known  as  the  hteh  veld,  it  is  succeeded  by  the  middle  veld 
'-^not  raoie  than  asoo  It.  above  the  sea»  and  that  by  the  low  vdd— 
1000  ft.  high,  which  reaches  to  the  foot  of  the  Lebcnibo  Mountains. 
These  are  flat-topped,  nowhere  higher  than  2000  ft.  The  country 
is  well  watered  by  numerous  rivers,  all  of  which  dischaive  into 
Delagoa  Bay.  The  central  and  southern  parts  are  drained  oy  the 
Usutu  and  other  tributarks  9!  the  Maputa:  the  northern  region 
by  the  Komati  (^.v.)  and  the  Umbelozi.  The  Umbelori  has  two 
chief  headstreams.  the  Black  and  the  White  Umbelozi.  the  White 
branch  being  the  more  southerly.  The  climate  Is  warm  but  healthy 
save  in  some  of  the  river  valleys    The  floia  and  fauna  differ  in  no 
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fiwt  ZuiULANO  (tee  thoM  articles). 

Towns  6$id  Cmmunkalions.—'Thtb  eeet  of  the  adininistntioii 
is  Embalnan  (Mbabane),  a  town  on  a  northern  tributary  of  the 
Usttta  4300  ft.  abevs  the  sea.  40  ">•  tooth  ef  Barbeftoo  and  ift>  m. 
east  of  lohannesbim.  It  repteoed  (1904)  the  lorme^  capital  of 
Bremendorp  situated  in  the  middle  veld  33  m.  touth'Caat  of 
Embabaan.  and  destroyed  by  Boer  forces  during  the  war  of  189^ 
1902.  Pin's  ^k  and  Forbes  Reef  axe  mining  settlements  m 
northern  Swudland.  Hlatikulu.  the  chief  place  in  southern  Swad- 
land.  as  built  on  a  plateau  about  3000  ft.  above  the  tea.  Zombodi, 
the  principal  native  kraal,  lies  about  iS  m.  east  of  Embabaan. 

A  railway  from  Lourengo  Marques,  47  m.  bng,  runs  through 
Portusuese  territory  to  the  Swaziland  border  at  Cmbelozi  Poort. 
This  Gae  is -the  eastern  link  in  the  direct  railway  connexion  de> 
signed  between  Johannesbuii;  and  Ddagoa  Bay.  r  rom  Johanoes> 
burg  the  line  runs  eastward  past  Springs  and  had  reached  Breyten 
(143  m.)  in  1907.  A  number  of  good  roads  have  been  constructed. 
There  is  telq^phic  connexion  with  the  TransvaaL 

Industrus  and  Trade.-— The  toil  b  generally  fertfle.  On  the  high 
veld,  where  men  herbage  is  found  allthe  year  roand,  hcge  numbers 
of  Bheq>  and  cattle  are  pastured.  This  region  serves  as  a  winter 
grazing  ground  for  she^  from  the  Transvaal.  The  middle  veld 
»  suitable  for  ^rain  crops  as  wdl  as  bananas,  sugar,  coffee,  tea  and 
other  semi-tropical  produce.  Millet,  maize,  pumpkins  and  ground' 
nuts  art  extensively  cultivated.  On  the  low  vdd  cotton  b  grown. 
Some  species  of  the  cotton  plant  are  indigenous. 

Berides  agriculture  the  only  considerable  industries  are  gold, 
tin  and  coal  mining.  The  goldfields,  situated  in  the  north-western 
part  of  the  country,  are  a  continuation  of  the  De  Kaap  (Barberton) 
fielda.  The  aarUerous  region  is  stated  to  be  about  25  so.  m.  in 
extent.  Up  to  the  outbreaie  of  the  Angk>-Boer  War  in  1899  the  value 
of  the  gold  exported  from  Swaziland  was  about  £350,000.  Gold 
oiining  restarted  on  a  small  scale  in  1904.  The  output  for  IQ06- 
1908  was  valued  at  i/U>fioa,  Alluvial 'tin  mining  is  carried  on 
auooesrfully  in  the  ndgfiboarhood  of  Embadaan,  castiterite  to  the 
value  of  £46^000  beins  exported  in  i90S-i9O7-  I'he  output  for 
X90&-1909  was  valued  at  i^fioo.  Anthracite  coal  of  a  good 
quality  is  found  over  a  large  area  of  the  low  veld.  Copper  is  also 
found.  All  nuning  is  tamed  on  under  concessions.  Imports  are 
chiefly  food-rt»ffs  and  cotton  goods;  they  were  valued  in  1906  at 
£38,000  and  in  1909  »t  £47*000.  Up  to  1906  no  statistks  of  the 
'trade  of  the  country  were^  aept.  Trade  is  with  the  Transvaal  and 
Delagoa  Bay.  The  abolition  of  monopolies  in  1904  (see  below 
Bistary)  gave  an  impetus  to  trade.  Up  to  that  date  some  £4,000,000 
of  fordgn  capital  had  been  sunk  in  the  country  with  very  little 
return.^  A  large  number  of  Swazu  find  employment  in  the  Rand 
gold  mines. 

Adinintstrahon,  ^e. — ^Swaziland  form's  a  crown  colony  under  the 
government  of  the  High  Commissioner  for  South  Africa.  It  u 
administensd  by  a  rssldent  commlSBionef .  Legfsbtion  is  by  ordin- 
ance. Roman-Dutch  cowmon  law  prevails  except  when  modified  by 
statute,  the  laws  of  the  Transvaal  being  in  force  as  far  as  applicable 
to  the  country.  Native  laws  and  customs  are  generally  respected 
and  the  chiefs  exercise  civil  jurisdiction  over  their  tribesmen, 
subject  to  appeal  to  the  reaoent  commissioner's  court.  There 
is  a  special  court  to  deal  with  serioos  civil  and  criminal  cases  in 
which  Europeans  are  concerned.  Order  is  maintained  by  a  special 
police  fofce.  Education  is  mainly  dependent  on  the  efforts  of 
misaonary  societies,  but  the  administration  has  a  few  schools. 

Revenue  it  derived  chiefly  from  a  poll-tax  on  natives  of  £1  per 
atiniim,  concession  rents,  royahiee  and  customs.  For  the  period 
1904-1909  the  revenue— apart  from  loan»— was  about  £40,000  a 
year,  the  normal  expenditure  being  approximately  the  same  amount. 
Since  X904  condderable  sums  (e.g.  £49.000  in  1909)  have  been  spent 
by  the  administration  on  the  expropriation  of  monopolies.  Swas- 
lud  b  a  member  of  jtha  South  African  Cottoma  Unioa  (see  South 
Afuca). 

Htitory.— AmarSwazi  tribes  are  beUeved  to  have  occnpied 
the  country  sow  knovn  as  Swaifland  from  the  period  of  the 
tnvasioii  of  South  East  Africa  by  the  Bantu  peoples.  They 
were  fonnerfy  called  Ba-Rapusa  or  Barabuza  after  a  chief 
under  whom  in  the  x8th  century  they  acquired  homogeneity. 
In  the  early  part  of  the  19th  century  they  fell  under  the  dominion 
of  the  newly  constituU^  Zulu  natkm.  In  1843,  the  year  in 
which  the  British  annexed  Natal  and  with  it  a  part  of  the  country 
hitherto  ruled  by  the  Zulus,  the  Barabuza,  under  a  chief  named 
Swazi,  took  advantage  of  the  comparative  weakness  of  the 
Zulu  power,  achieved  independence  and  founded  the  present 
state.  According  to  Kaffir  custom  they  adopted  the  name  of 
their  ddiverer.  The  Boers  of  the  Transvaal  were  then  begin- 
ning to  occupy  the  re^ons  adjacent  to  Swaziland  and  in  1855 
the  Swazb  in  oxder  to  get  a  strip  of  territory  between  themselves 
and  the  Zulus*  whose  po^er  they  still  dreaded,  ceded  to  the 
Boers  the  narrow  strip  of  laqd  north  of  the  Pongola  river  now 


known  at  the  FSet  Relief  dSstikt.  The  2ahis  under  Cetynmyo 
claimed  the  eaded  district  as  thdn  and  the  Swaas  as  their 
subjects  and  for  over  ten  yean  ao  .white  farmeis  weie  able  to 
settle  in  the  district.  With  the  Boers  the  Swazis  remained  on 
Meadly  terms  and  this  friendship  was  extended  to  the  British 
on  the  occupation  of  the  Ttansvaal  in  1877.  In  t879  they 
jojaed  the  British  in  the  attack  on  the  Bapedi  chief  Sikukiini, 
whom  they  looked  upon  as  an  ally  of  the  Zulus. 

They  captured  from  Sikukuni  certain   "rain  mediciBe/' 
the  posMssion  of  which  has  since  greatly  increased  the  prestige 
of  the  paramount  chief  of  the  Swazis  among  the  Kaffin  of  South 
Africa.    On  the  retrocession  of  the  Tkansvaal  in  1881  the  in- 
dependence of  the  Swazis  was  recognized  by  the  Boers  and  the 
Pretoria  convention  oi  that  year  defined  the  boundaries  of  the 
country.    By  the  London-  convention  of  1884  the  Transvaal 
again  recognized  the  independence  of  Swaziland.    Immediately 
afterwards,  however,  the  Boers  began  a  series  of  efforts  to  obtain 
control  of  the  country.   In  1886  the  governor  of  Natal  received 
a  paper  from  Umbandine  (Mbandini),  the  paramount  chief 
of  the  Swazis,  stating  that  Piet  Joubert  had  called  on  him  and 
requested  him  to  sign  a  paper  saying  that  '*  he  and  all  th« 
Swazis  agreed  to  go  over  and  recognize  the  authority  of  the 
Boer  government,  and  have  nothing  mote  to  do  with  the  Eng* 
lish."    On  his  refusal  the  Boers  replied  to  him,  *' Why  do  you 
refuse  to  sign  the  paper?    You  know  we  defeated  the  English 
at  Majuba.^'   The  Boers  further  added  that  if  the  Swazis  were 
relying  on  the  British,  they  were  leaaing  on  a  broken  reed, 
and   would  find  themselves  left  in  the  lurch.     Umbandine 
folkiwed  up  this  communication  with  a  request  for  British 
protection,  but  without  result.    Later  on,  in  1887,  both  Boers 
and  gold  prospectors  of  all  nationalities  were  overrunning  Us 
country,  and  Umbandine  asked  for  a  British  resident.    This 
request  was  also  refused.   The  Boers  now  determined  to  adopt 
towards  Swaziland  the  policy  which  had  proved  so  successful 
in  Zululand.  A  colony  of  Boers  settled  within  the  Swazi 
territories  and  prodaioaed  **  The  Little  Free  State."    Umban« 
dine  was  then  at  length  induced  to  ask  the  Transvaal  for  annex- 
ation.   The  Transvaal  applied  in  1889  to  Great  Britain  for 
permission  to  accede  to  thia  request,  but  the  British  government 
replied  that  the  only  intervention  to  which  they  would  consent 
must  be  a  dual  one.    Consequently  a  Joint  commission  was 
appointed  to  visit  Swaziland  and  report  on  the  condition  of 
things  there*   Sir  Francis  de  Winton,  the  British  commissioner,. 
vrho  was  accompanied  by  Generals  Joubeit  and  Smit  on  behaU 
of  the  Transvaal,  reported  that  Um^uidine  had  already  granted 
concessions,  such  as  "  postal,  telegraphic,  banking,  customs,"&c., 
to  the  Transvaal,  and  concessions  of  land  mining  and  gfVizing 
rif^ts  to  various  adventurers.   Umbandine  had  in  short  granted 
concessions  of  every  conceivable  character,  including  exemptioa 
from  taxation.    A  charter  of  self-government  had  also  been 
graiited  (1888)  to  the  whites  in  the  ootmtiy.    In  the  dieumn 
stances  de  Winton  considered  a  British  protectorate  inadvisable 
and  impracticable.  A  dual  control  was  arranged  in  1890,  but  th» 
convention  then  signed  proved  abortive  owing,to  the  objectios 
of  the  Transvaal  to  join  the  South  African  Customs  Union. 
In  1893  A  further  conference  on  the  Swazi  question  took  place 
between  %  Henry  Loch,  high  commissioner  for  Sovth  Africa, 
and  President  Kmger,  the  result  of  which  was  that  the  admin* 
istration  of  Swaziland,  with  certain  reservations  as  to  the.  rights 
of  the  natives,  was  made  over  to  the  South  African  RepubUc 
In  the  foOowing  year  six  Swazi  envoys  visited  England  for  the 
purpose  of  asking  Queen  ^ctoria  to  take  Swaziland  under  her 
protection.    In  view,  however,  of  the  arrangement  coaae  to, 
this  petition  had  to  be  refused.   In  1894  a  convention  was 
signed  between  Great  Britain  and  the  Transvaal,  and  the  Boers, 
in  spite  of  the  Swazi  opposition, .  assumed  administratioo  ol 
the  country. '  The  Boers'  object  In  faitriguing  to  acquire  Swazi- 
land was  not  merely  that  of  obtaining  that  oountiy.    They 
desired  also  to  annex  the  coast  lands  to  its  east  and  thiis  obtain-*- 
at  Kosi  Ba^-^  seaport  of  their  own.    This  object  they  might 
have  attdned  If  they  had  agreed  to  de  Winton's  proposals, 
bat  Great  Brltahi  ia  view  of  the  increaiingly  hoatile  attitude 
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■mnmfd  by  Che  TcamvaatgovaiiiBait  now  intervened  and  by 
annrring  in  1895  Amatongiknd,  the  regioB  in  question,  blocked 
tbe  Boen'  further  progrest  towards  the  sea  (see  SoOtb  Ante*: 
Bislory). 

SwasUand  suiEeied  during  the  struggle  between  the  Transvaal 
and  Great  Britain  as  to  its  destiny.  Umbandtne  died  in  1889 
and  had  various  successors*  Ubanu,  instslled  by  the  Boers 
as  paramount  chief  in  1894,  was  a  sanguinary  despot  and  was 
eompelled  to  'flee  in  1898.  The  principal  personage  in  the 
country  after  Umbondine's  death  was,  however,  his  «id6w  Naba 
Tsibeni,  knovm  to  Europeans  as  the  queen  regent.  She  more 
than  once  appealed  to  the  British  to  cause  the  Boers  to  respect 
the  terms  of  the  conventicms,  and  before  the  outbreak  of  tbe 
Anglo<Boer  war  in  1899  she  took  the  side  of  the  British.  On 
the  annexation  of  the  Transvaal  in  1901  the  queen  regent  asked 
that  Swaziland  might  be  annexed  also.  On  the  cessation  of 
lu^tniti^  a  British  special  commissioner  was  sent  into  the 
country— then  iu  a  condition  bordering  on  anarchy—and  a  pro- 
vision;^ administration  established.  In  June  1905  an  order  in 
council  formally  conferred  the  government  of  the  tountry  on  the 
governor  of  the  Transvaal  (then  Lord  Milner).  Lord  Idilner 
visited  Swaziland  in  July  2904  and  denounced  "  the  abominable 
network  of  concessions  "  in  which  the  country  was  entangled. 
On  the  3rd  of  October  following  the  governor  issued  a  pro- 
clamation providing  further  for  the  administration,  and  for  the 
expropriation  of  the  concessions  other  than  those  relating  to 
land  and  minerals.  In  September  1906  LordSdhome,  who  had 
succeeded  Lord  Milner,  conferred  with  the  queen  regent  and 
her  councillors  on  questions  spedaily  affecting  the  natives. 
A  lad  named  Sobhuza,  bom  about  1898,  was  selected  as  para- 
mount chief,  Kaba  Tsibeni,  his  grandmother,  being  confirmed 
as  regent  during  his  minority.  In  December  1906  the  control 
of  Swaziland  was  severed  from  the  governorship  of  the  Transvaal 
and  transferred  to  the  High  Commissioner  for  South  Africa, 
and  in  Maich  1907  a  resident  commissioner  was  appointed. 
When  the  Union  of  South  Africa  was  established  in  1910, 
Swaziland,  with  other  native  territories,  remained  under  direct 
Imperial  control. 

See  A.  M.  Miller,  "  Swaziland."  hi  J^tm.  Ray.  Cd.  Inst.  (1900). 
vol.  xxxi.,  and  "Swaziland:  its  agricultural  and  pastoral  future," 
in  Tratuvaal  ArricuUural  Joum.,  voL  iv.  (1906);  T.  R.  Jones, 
"Notes  on  the  Geology  of  West  Swaziland"  in  Ceol.  Mag.  (1899), 
vol.  vi.  Colonial  office  reports  on  the  country  have  been  issued 
annually  rince  1908.  Consult  also  the  CotonM  OJk*  hist  issued 
ynriy.  In  it  are  dted  the  Blue  Books  dealing  with  Swaziland, 
ror  history  see  also  Tramsvaal  :  BMiograpky. 

CA.P.H.;F.R.C.) 

8WBARING  (0.  Eng.  twerian,  to  swear,  originally  to  speak 
aloud,- cf.  otidswerian,  to  answer,  Ger.  sdwifrcnf  Dam  tvaeri^t 
9k,,  iXi  from  root  twer-,  to  make  a  sound,  cf.  "  swarm,"  pro- 
periy  the  buzzing  of  bees,  Lat.  suswrus),  the  affirmation  or  utter- 
ing of  a  solemn  declaration  with  an  appeal  to  the  Deity,  some 
holy  personage  or  sacred  object  as  confinnation,  hence  the  act 
of  declaring  the  truth  of  a  statement  upon  oath  (see  Oath  and 
EvmEMCx)*  Th9  common  use  of  the  word  is  for  the  uttering 
of  profane  oaths  or  curses.  In  English  law,  while  blasphemy 
iq.v.)  was  at  conunon  law  an  indiaable  offence,  cursing  or 
swearing  was  left  to  the  ecclesiastical  courts.  The  Profane 
Oaths  Act  17 AS  inflicted  a  sliding  scale  of  fines  for  the  use  of 
profane  oatla  according  to  the  rank  of  the  offender,  xs.  for  a 
common  labourer,  scddier  or  seaman,  as.  for  everyone  below 
the  rank  of  gentleman  and  5s.  for  those  of  or  above  that  rank; 
piondure  under  thia  act  is  regulated  by  ihe  Summary  Juris- 
diction Acts.  By  a.  8  of  the  Town  Police  Chiuses  Act  1847 
the  use  of  profane  or  obscene  language  is  an  offence  punishable 
on  summary  conviction  by  a  fine  not  exceeding  40s.  or  im- 
prisonment not  exceeding  X4  days.  The  6ffence  must  be  com- 
mitted in  a  street  and  the  act  is  confined  to  urban  sanitary 
districts  or  to  such  rural  districts  to  which  s.  376  of  the  Public 
Health  Act  1875  has  extended  It.  By  s.  12  of  the  Metropolitan 
Police  Court  Acta  1839  a  similar  offence  is  punishable  in  the 
metropditan  police  area,  and^  various  districts  have  put  in  force 
by*laws  for  piiiuihing  swearing,  cursing,  or  ouicing  annoyaaM 


in  pufaBe  ploees.  TIm  testikflM  »  to  the  place  iHiere  tbt 
offence  must  be  committed  to  be  liable  to  punishment  has  led 
to  the  enforcement  on  occasions  of  the  Profane  Oaths  Act, 
which  applies  to  the  whole  of  England  and  Wales  and  is  not 
limited  to  cuming  in  the  streeta.  It  should  not,  however, 
apply  to  obscene  language. 

8WEATIRG-SICKNESS.  A  remarkable  form  of  disease, 
not  known  in  England  before,  attracted  attention  at  the  very 
beginning  of  the  reign  of  Henry  VII.  Jt  was  known  indeed  a 
few  days  after  the  landing  oi  Henry  at  Milford  Haven  on  the 
7tfa  of  August  X485,  as  there  is  dear  evidence  of  its  being 
spoken  of  before  the  battle  of  Bosworth  on  the  a  2nd  oi 
August.  Soon  after  the  arrival  of  Henry  in  London  on  the 
aSlh  of  August  it  broke  out  in  th^  capital,  and  caused 
great  mortality.  This  alarming  malady  soon  became  known 
as  the  sweating-sickness.  It  jras  regarded  as  being  quite 
distinct  from  the  plague,  the  pestilential  fever  or  other 
epidemics  previously  known,  not  only  by  the  special  sympton) 
which  gave  it  its  name,  but  also  by  its  extremely  rapid  and  fatal 
course. 

From  1485  nothing  noore  was  heard  of  it  till  1S07,  when' the 
second  outbreak  occurred,  which  was  much  less  fstid  than  the 
first.  In  X517  was  a  third  and  much  more  severe  epidemic. 
In  Oxford  and  Cambridge  it  was  very  fatal,  as  well  as  in  other 
towns,  where  in  some  cases  half  the  population  are  said  to  have 
peridied.  There  is  evidence  of  the  disease  having  spread  to 
Calais  and  Antwerp,  but  with  these  exceptions  it  was  confined 
to  England. 

In  1528  the  disease  reoured  for  the  fourth  time,  and  with 
great  severity.  It  first  showed  itself  in  London  at  the  end  of 
May,  and  speedily  spread  over  the  whole,  of  England,  though 
not  into  Scotland  or  Ireland.  In  London  the  mortality  was 
very  great;  the  court  was  broken  up,  and  Henry  VUL  left 
London,  frequently  changing  his  residence.  The  most  remark* 
able  fact  about  this  epidemic  is  that  it  spread  over  the 
Continent,  suddenly  appeariiig  at  Hamburg,  and  spreading 
so  rapidly  that  in  a  few  weeks  more  than  a  thousand  peraona 
died.  Thus  waa  the  terrible  aweating^sickness  started  on  a 
destructive  course,  during  which  it  caused  fearful  mortality 
throughout  eastern  Europe.  France,  Italy  and  the  southern 
countries  were  spared.  It  spread  much  hi  the  same  way  as 
cholera,  passing,  in  one  direction,  from  north  to  south,  arriving 
at  Switzerland  in  December,  in  another  northwards  to  Denmark, 
Sweden  and  Norway,  also  eastwards  to  Lithuania,  Poland  and 
Russia,  and  westwards  to  Flanders  and  Holland,  unless  indeed 
the  epidemic,  which  declared  itself  simUltaneou^y  at  Antwerp 
and  Amsterdam  on  the  morning  of  the  a7th  of  September, 
came  from  En^nd  direct.  In  ^ch  place  which  it  affected  It 
prevailed  for  a  short  time  only — generally  not  more  than  a 
fortnight.  By  the  end  of  the  year  it  had  entirely  disappeared, 
except  in  eastern  Switzerland,  where  it  lingered  into  the  next 
year;*  and  the  terrible  *'  Enj^sh  sweat "  has  never  appeared 
again,  at  least  in  the  same  form,  on  the  Continent. 

England  was,  however,  destined  to  suffer  from  one  more  out> 
break  of  the  disease,  which  ocaured  in  1551,  and  with  regard 
to  this  we  have  the  great  advantage  of  an  account  by  an  eye- 
witness, John  Kaye  or  Caius,  the  eminent  phjrsidan. 

.  Symptoms.'^Th^  symptoms  as  described  by  Caius  and  othera 
were  as  follows.  The  disease  bq^an  very  suddenly  with  a  sense  of 
apprehension,  followed  by  cold  shivers  (sometimes  very  violent). 
Riddincss,  headache  and  severe  pains  in  the  neck,  shoulders  and 
Rmbs,  with  sreat  prostration.  After  the  cdd  stage,  which  might 
hwt  from  haif.«n*hour  to  three -boure,  followed  the  itMre  of  heat 
and  sweating*  Tbe  chaiacteristic  sweat  broke  out  auddealy.  and* 
as  it  seesned  to  those  accustomed  to  the  disease,  without  any 
obvious  cause.  With  the  sweat,  or  after  that  was  ,|x>ured  ouL 
came  a  sense  of  heat,  and  with  this  headache  and  delirium,  rapid 

imlae  and  intense  thirst.    Palpitation  and  pain  in  the  heart  were 
requent  symptoms.    No  eruption  of  any  kind  on  the  skin  was 
fenerally  observed:  Caius  maices  no  allusion  to  such  a  symptom, 
n  the  later  stages  there  was  either  general  prostration  and  coUapse. 
or  an  iiresistibK  tendency  to  sleep,  which  was  thought  to  be  mtai 
If  the  patient  were  permitted  to  give  way  to  it.   The  malady  waa 
<  Guggsabahl,  Der  m^isckt  Sekmeiu  kk  i»  Stkweit  (Uohtenataig, 
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iC9  coate.  Miff  OTimiiMw  fcaa  •««■  ta^ 
or  three  laiin,'ftAd  tome  pttientft  died  iateMtlMB  that  tiA&  Moi« 
eommoaly  it  vaa  proUactad  to  a  period  o(  twdve  to  tweaty^oor 
hours,  beyond  wliich  it  farely  lasted.  TImm  wbo  survived  for 
twenty-four  hours  wtxt  considerBd  safe. 

The  disease,  unlike  the  plsgue.  nas  not  especially  fatal  to  the 
poor,  but  Tsuier,  as  Caius  affirias,  attacked  tlie  richer  sort  and 
those  who  were  fiee  liven  acoofding  to  the  custom  of  England  in 
those  daySi  '*  They  whidi  had  this  sweat  sort  with  peril  of  death 
were  dther  men  of  wealth,  ease  or  welfare,  or  of  the  poorer  sort. 
Mich  as  were  idle  persons,  good  ale  drinkers  and  taveme  haunters.'* 

CBW«r.— Some  attributed  the  disease  to  the  English  dimate,  its 
moisture  and  its  fogs,  or  to  the  intemperate  habits  of  the  English 
people,  and  to  the  frightful  Want  of  cleanliness  in  their  houses  and 
Bumnindittgs  which  is  noticed  by  Erasmus  in  a  weD-known  passage, 
and  about  wfafch  Cains  is  equafly  explicit.  But  we  must  conclude 
that  climate,  season,  and  manner  of  life  were  not  adequate,  either 
•eparately  or  eotlectively,  to  produce  the  disease^  though  each  may 
have  acted  aometfanea  as  a  peedisposing  cause.  The  swcating- 
ackness  was  in  fact,  to  use  modem  language,  a  specific  infective 
disease,  in  the  same  sense  as  plague,  typnos,  scarlatina  or  malaria. 

The  only  disease  of  modem  times  which  bean  any  resemblance 
to  tha  sweating-«ckness  is  ^t  known  as  wMiary  fever  ("  Schwcisa- 
hkscl/' "  suctte  miliaife  *' or  tlie '*  Pkardy  aweat  7,  a  malady  which 
has  been  lepeatadly.  observed  2n  Fnnoa,  Italy  and  southern 
Germany,  but  not  In  the  United  Kingdom.  It  19  characteriaed  by 
intense  sweating;  and  occurs  in  Hmited  epidemics,  not  lasting  in 
esch  place  more  than  a  week  or  two  (at  least  in  an  intense  form). 
On  the  other  hand,  the  attack  laata  longer  than  the  aweating-flicknesa 
did,  is  always  accompanied  b^  eraptioa  of  vesidca,  and  ia  not 
usually  fataL  The  Bnt  cleariy  described  epidcanic  waa  in  1718 
(though  probably  it  existed  before),  and  the  last  in  1861.  Between 
these  dates  some  one  hundred  and  seventy-nve  epidemics  hav^  been 
counted  in  France  alone. 

AiTmoRiTlES.— For  history  see  Bacon's  Li%  of  Henry  VIL, 
snd  the  chronlcka  of  Gmfton,  Holtnshed,  Baker,  Fabvan,  &c. 
The 'only  English  medical  account  Is  that  of  John  Odus,  who  wrote 
fai  Cogluh  A  Boke  or  CeimseiH  Agaimet  ike  Disease  commonly  called 
tke  Sueale,  er  Swealinz  Skknesse  (London,  1552);  and  in  Latin 
Deepkofnera  brUannka  (Louvain,  1^56;  reprinted  London,  172 1>. 
TheEnglisli  tract  is  reprinted  In  Babington's  translation  of  Hecker  s 
EMenucs  of  tke  Middle  Ages  (Syd.  Soc.,  i8f4).  This  also  contains 
Hccfcer's  valuable  treatise  on  the  Engllsli  sweat,  published  in 
German  (1834).  and  also  printed  in  hi*  Vonukrankkeilen  'des  MiUd- 
elkrx,  edited  by  Hirsch  (Beriin,  1865).  GrQner's  Scriplores  de  sudore 
Mr/ieo  Qena,  1847),  contains  nearly  alt  the  original  documents, 
including  the  two  treatises  of  Cains.  See  also  Hirsch,  Handbook 
ff  Geegr0Pf*ical  amd  Historical  Pathology,  trans,  by  Creighton  (New 
Syd.  Soc.,  1885). 

SWBATDia  8T8TB1I,  a  tenn  looaely  naed  in  comiexion  with 
oppressive  industrial  conditions  in  certain  trades.  This  "  ^tem  " 
originated  early  in  the  zgth  century,  when  it  was  known 
IS  "  the  contract  system.*'  Contractors  supplying  the  govern- 
ment with  clothing  for  the  army  and  navy  got  the  work  done  by 
giving  it  out  to  mib-contractois,  who  in  some  cases  made  the 
garments  or  boots  themselves,  with  the  assistance  of  other  work- 
men, and  in  othen  sublet  their  sub-contracts  to  men  who  carried 
them  out  vith  aimiktf  hdp.  Afterwards  this  plan  waa  adopted 
in  the  manufacture  of  ready-made  clothing  for  civilian  use,  and 
of  "  bespoke  "  garments  (made  to  the  order  of  the  customer). 
Previously  the  practice  had  been  for  coats,  &c.,  to  be  made  up 
by  workmen  esapAaytd  on  the  piemiaea  of  the  master  tailor  or 
working  together  in  common  woxkriiops,  but  in  either  case  directly 
employed  by  the  master  tailor.  The  new  plan  brought  a  large 
Buatber  of  workpeople  possessing  little  skill  and  belonging  to  a 
rery  needy  dass  into  oonopctition  with  the  legular  crafumen; 
tod  in  consequence  a  fall  in  wages  took  place,  which  affected,  to  a 
greater  or  less  extent,  the  whole  body  of  workmen  in  the  tailoring 
trade.  The  work  was  don*  in  overcrowded  and  insanitary  rooms, 
ud  the  eafnings  of  the  WnkeiB  wece  extremoly  hyw.  In  rSjo 
a  vigorous  agitation  against  **  the  sweating  system  "  was  com- 
menced, based  mainly  upon  a  series  of  articles  in  tlte  liwning 
Ckromde^  which  were  f diowed  by  a  pamphlet,  Cheap  Ootkes  and 
Nasty ,  written  by  Charles  Kingslcy  imder  the  name  of  **  Parson 
Lot,"  and  by  his  norti' Alton  Locke.  Kinney  and  hk  friends, 
the  Christian  Socialists,  proposed  to  combat  the  evils  of  the 
sweating  ^stem  by  proinoting  the  formation  of  co-operative 
workshops;  and  sifveral  «q>eriment8  of  tM>  nature  were  made, 
^hich,  however,  met  with  little  success.  Except  that  in  1876- 
1877  tha  outcry  aipainat  the  swtating  syslam  was  renewed 
(principally  on  the  gnniad  of  the  fifk  of  hrfrctipn  from 


nud*  up  to  kMflitaiy  ttUioadlnift),  tlie  itttter  atliftcted  fitilt 
public  notice  ontfl  1887,  when  the  system  again  came  into 
pfomiBence  in  connexion  with  the  immigration  of  poor  foreigndt 
into  Eart  London,  where  large  nnmbeis  of  these  people  wot 
employed  in  varl«ni8  trades,  especially  in  the  tailoring,  boot* 
making^  and  cabinet'making  indostrics,  under  conditiona 
generaUy  similar  to  those  complained  of  m  the  eattter  agitations. 
In  2888  a  sdect  committee  of  the  House  of  Lords  was  appointed  to 
inqolie  into  the  tubjett ;  and  after  a  lengthy  inve8tagataott-"in  tha 
course  of  wUdi  evidence  waa  given  by  391  witnessoa  in  xelatkni 
to  taihMring,  boot^naking,  furriery,  shirt-making,  mantle-inaking, 
caMnet-making  and  uphobtciy,  cutleiy  and  haidwan  mami* 
f acture,  chain  and  nail-making,  mUftary  acoootrementa,  saddleiy 
aiKl  harness-making,  and  dock  ktbooT'^this  committee  pxeaented 
its  final  report  in  April  189a  The  committee  found  tbenaelwcs 
unable  to  assign  an  exact  meaning  to  the  term  "  awedUng,"  bat 
enumerated  the  following  conditions  aa  those  to  which  that  name 
wasappHed:  "  (t)  A  rate  of  wages  faiadequate  to  the  necessitlas 
of  the  workers  or  disproportionate  to  the  work  done;  ta)  excessive 
hours  of  labour;  (3)  the.insanitary  atate  of  the  hoosei  in  which 
the  work  is  carried  on."  They  stated  that,  ^'as  anile,  the 
obaervatwns  made  with  respect  to  sweating  apply,  in  the  main, 
to  unskilled  or  only  partially  skilled  workers,  as  the  thoroughly 
skilled  workers  can  almost  always  obtain  adequate  wages." 
With  regard  to  the  sweating  system,  the  committee  declared  that 
this  cannot  be  regarded  as  responsiMe  for  the  industrial  conditions 
described;  for  "  the  middleman  is  the  consequence,  not  the  cause 
of  the  evil;  the  Instrument,  not  the  hand  which  gives  motion  to 
the  instrument,  mbkh  does  the  mischief.  Moreover,  the  middle- 
man is  found  to  be  absent  in  'many  cases  in  whidi  the  evils 
complained  of  abotmd."  While,  on  the  one  hand,  we  find,  as 
pointed  out  by  this  committee,  that "  sweating  "  exists  without 
the  presence  of  the  '*  middleman  "  (the  faa  being  that  many 
grossly  imdeipaid  workpeople  are  in  the  direct  employment  Of 
large  firms) ,  it  is,  on  the  other  hand,  no  less  true  that  the  "  middle* 
man  "  (Le.  subordinate  emptoyer)  is  common  in  numerous  trades 
in  whidi  there  is  jm>  trace  of  any  such  oppression  of  the  work- 
people empk>yed  by  the  sub-contractors  as  is  denoted  by  the 
term  "  sweating."  Thus,  for  example,  in  ahipbuilding  in  many 
cases  men  work  in  sqwuis,  the  leading  workmen  employing  their 
own  helpers;  in  the  cotton  trade  the  mule-minders  engage  and 
pay  their  own  piecers,  and  the  weavers  their  own  tenters;  in  the 
manidbctured-iron  trade,  in  mining,  &c.,  a  good  deal  of  work  ia 
done  under  sub-employers  employing  their  own  nssistants,  none 
of  these  sub-contractors  befaig  alleged  to  "  sweat "  their  hdpets. 
There  is,  in  short,  no  system  of  employment  which  can  properly 
be  called  **  the  sweathig  system."  At  the  same  time,  wherever 
workeia  possessing  a  .^mall  .degree  of  skOl  and  deficient  in 
organization  ate  employed  under  a  nimiber  of  small  masters, 
there  **  sweating  "  is  likely  to  obtain. 

The  common  idea  that  the  "  sweater  "  is  an  unscrupulous 
tyrant,  who  fulfils  no  useful  function,  and  who  makes  enormous 
profits,  has  no  comiterpart  in  fact.  Whatever  may  have  been 
the  case  in  earlier  days,  before  the  internecine  competition  of  the 
**  middlemen  "  had  time  to  produce  its  inevitable  effects  upon  the 
position  of  these  sub-employers,  it  may  now  be  conadered  to  be 
beyond  dispute  that  the  small  master  ("  sub-contractor,"  "  ganet 
master,"  "  fogger,"  &c)  usually  works  at  least  as  hard  as  his 
employ^,  and  that  his  gains  are,  as  a  rule,  no  more  than  a  fair 
return  for  the  work  which  he  performs — ^work  whfch  in  many 
instances  consists  in  doing  some  difficult  part  of  the  job,  and  in  all 
cases  b  organizing  the  labour  engaged.  So  far  as  coiu:ems  the 
"  manufacturer,"  by  whom  the  "  aw^Ur  "  is  employed,  and  who 
Is  dearly  the  camsa  eautatts  of  "  the  sweating  system,"  for  hnn 
the  practice  of  getting  his  work  done  in  outside  workshops  is 
undoubtedly  convenient,  espedally  In  localities  where  rent  is 
high,  because  he  is  saved  the  expense  of  providing  accommodar 
tion  for  those  who  do  his  work.  He  b  also  free  from  restrictkms 
as  to  the  sobdhrision  of  labour  and  the  employment  of  a  certain 
doss  of  workpeople  which  the  sentiment  of  the  regular  factory 
workers  would  impose  upon  him.  The  regular  tailor,  for  examine, 
thinka  that  no  om  wbo  has  aot,  by  a  lengthy  period  of  tntkn. 
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MajabtA  the  capodtsr  to  nftke  a  coat "  riglit  out "  otglit  fto  be 
■ttowed  to  enter  the  tailoring  tndc.  But  in  the  wo^shop  of 
the  snb-contractor  the  work  is  split  up  into  Inurtions,  each  of 
which  is  soon  kamed,  so  that  it  becomes  possible  to  introduce 
into  the  trade  persons  poasesatng  no  previous  training,  and  gener- 
aHy  willing  to  work  for  wa^es  far  lower  than  those  to  which  the 
regular  tailors  consider  themselves  entitled,  and  which,  so  long 
as  they  are  not  exposed  to  the  competition  of  these  outsiders^ 
they  are  usually  able  to  secure.  On  the  other  hand,  while  it 
may  suit  the  manufacturer,  anxious  to  keep  down  the  cost  of 
production,  to  give  his  work  out  to  middlemen,  it  is  beyond 
question  that  any  form 'of  the  "small  master"  system  is  neces- 
sarily liable  to  abuse  in  many  directfons.  Among  these  small 
masters  the  eagerness  to  secure  employmolt  is  usually  ao  keen 
that  the  wodL  is  often  taken  at  a  price  too  low  for  it  to  he  possible 
for  these  sub-employers  to  pay  to  their  workpeople  wages 
adequate  to  provide  the  reasonable  requirements  of  working- 
dass  life.  The  workshops  of  the  middlemen  are  scattered  over 
large  districts,  and  these  little  masters  frequently  move  their 
business  from  one  house  to  another.  Both  of  these  are  circum- 
stances which  tend  strongly  to  make  efficient  regulation  by  the 
factory  and  the  sanitaiy  inspectors  very  difficult.  Not  seldom, 
especially  when  trade  is  brisk,  these  work-places  are  overcrowded 
in  a  manner  injurious  to  health,  and  in  not  a  few  cases  their 
sanitary  condition  is  defective.  It  will  readily  be  under- 
stood that  combination  among  the  people  employed  in  these 
numerous  small  isolated  work-places  is  much  less  easy  than  among 
the  compact  bodies  of  workers  employed  in  large  factories,  so 
that  any  attempt  to  resist  oppressive  conditions  of  employment 
by  trade-union  oiganization  meeta  with  serious  obstacles.  But 
perhaps  the  worst  of  all  the  features  whidi  this  method  of  manu" 
feicture  presents  is  the  absence  of  motor  power  and  machinery. 
Hie  fact  that  a  manufacturer  has  laid  out  a  Uir^  sum  in  plant, 
thus  entailing  a  heavy  expenditure  in  "standing  chaxges," 
necessarily  induces  him  to  do  his  best  to  make  employment 
regular.  In  the  little  outside  workshop,  on  the  other  hand, 
lengthy  speUs  of  enforced  idleness  are  followed  by  short  periods 
of  most  severe  toil,  during  which  the  hours  of  daily  labour  are 
prolonged  to  an  inhuman  extent.  At  the  same  time,  the  work- 
people employed  in  the  ill-equi|^)ed  workshop  of  the  'little  master 
are  competing  with  the  much  mote  efficient  production  of  the 
factory  provided  with  labour-saving  madiiaeiy  driven  by  steam 
or  other  mechanical  power;and  in  many  cases  their  only  chance  of 
retaining  the  work  under  these  circumstances  is  to  take  it  at 
starvation  prices.  But  the  progress  of  invention  moves  fast, 
and  antiquated  methods  of  production  are  gradually  being 
abandoned.  Already,  in  many  of  the  trades  in  which  the 
sweating  system  has  hitherto  largely  prevailed,  especially 
in  the  tailoring^  the  boot-making,  the  cabinet-making  and 
the  nail-making  industries,  the  factory  system  is  coming  so 
far  to  the  front  in  the  race  for  cheapness  of  production  that, 
akhou^  in  certain  industrial  centres,  in  which  the  rents  of 
factories  are  high  and  a  specially  abundant  supply  of  needy 
and  unskilled  workpeople  is  available,  a  good  deal  of  work 
is  still  given  out  to  sinall  outside  masters,  the  proportion  of 
the  total  output  manufaaured  in  this  manner  is  day  by  day 
diminishing.  (D.  Sen.) 

An  endeavour  has  been  made  in  the  United  Kingdom  to  combat 
legislativelv  the  evils  of  sweating.  The  Trade  Boards  Aa  i^ 
established  tmde  boards  for  trades  to  which  the  act  appked. 
The  trades  specified  were  ready-made  and  wholesale  tailoring, 
the  makin;;  oi  paper  or  chip  boxes,  machine-lace  making  and 
chain-making,  but  the  board  of  trade  was  given  power  to  apply 
the  act  unoer  a  provisional  order  to  any  other  trade  in  which 
exceptionally  low  wages  prevailed.  The  autics  of  the  trade  boards 
are  to  fix,  subject  to  certain  restrictions,  miaimam  rates  of  wages 
for  time-work  for  their  trades,  while  they  may  also  fix  general 
minimum  rates  of  wages  for  p{ece>work,  and  these  rates  may  apply 
either  universally  to  the  trade,  or  to  any  special  process  in  the 
work  of  the  trade  or  to  any  special  class  of  workers,  or  to  any 
special  area.  The  rates  so  fixed  become  obligatory  by  order  cm 
the  board  of  trade  upon  the  expiration  of  ax  months  from  the 
date  when  made  by  a  trade  board,  but  they  may,  in  the  meantime. 
have  a  limited  operation  (i)  in  the  absence  of  a  written  agreement: 
(?)  wbeta  an  envloyer  has  givta  written  aotics  to  the  board  of 


tade  that  tela «IUlMrta9aFtlM0:  aad  O)  la  tkacMAalMtttOMM 

««th  govemneat  departments  and  local  authorities.  If  the  ounii- 
mum  rate  of  wages  has  been  made  obligatory  and  an  employer  has 
been  summarily  convicted  of  not  paying  same,  he  is  liable  to  a 
penalty  of  not  exceeding  £20  in  respect  of  each  offence  and  to  a 
pemUty  of  not  CRoeeding  £5  for  each  day  on  which  the  offence  is 
continued  after  conviction.  He  may  afso  be  ordered  to  pay,  in 
addition,  a  sum  equal  to  the  wages  due.  The  trade  bgaixls  consist 
of  an  equal  number  of  representative  members  of  employers  and 
workers,  together  with  appointed  members  whose  number  must 
be  less  than  half  the  total  of  representative  members.  Tmde 
boards  may  also  establish  district  trade  committees  with  a  con- 
stitution ttmilar  to  their  own  and  may  delegate  to  them  their  powers 
and  duties  under  the  act.  Women  are  eligible  for  memberdiip  of 
trade  boards  or  district  committees  indeed,  m  case  of  a  trade  board 
for  a  trade  in  which  women  are  largely  employed,  at  least  one  of  the 
appointed  members  must  be  a  woman. 

SWEDEN  [^Mftge],  a  kingdom  of  northern  Europe,  occulting 

the  eastem  and  larger  part  of  the  Scandinavian  peninsula. 

It  is  bounded  N.E.  by  Finland  (Russian  Empire),  E.  by  the 

Gulf  of  Bothnia  and  the  Baltic  Sea,  S.W.  by  the  Cattegat  and 

Skagerrack,  and  W.  by  Norway.    It  extends  from  69**  3'  ax' 

to  S5^  acf  18'  N.,  and  from  ix"  6'  19'  E.  on  the  south-west 

coast  to  34*  9'  ix'  E.  on  the  Finnish  frontier,  the  extreme 

length  being  about  990  m.,  the  extreme  breadth  (mainland) 

about  250  m.,  and  the  total  area  estimated  at  Z73,547  sq.  m« 

Out  of  a  detailed  total  estimate  of  the  boundary  line  at 

6100  m.,  4737  m.  are  coastal,  the  Norwegian  frontier  is  X030  m., 

and  the  Finnish  333  m. 

PkysiaU  Featmes.—Tbt  backbone  of  the  Scandinavian  peiunsula 
is  a  range,  or  series  of  masses,  of  mountains  (in  Swedish  Idskn}  the 
keel)  extending  through  neariy  the  wh<rfe  leiuth  of  the  peniaaula 
towards  the  western  side.  The  eastern  or  SwMish  flank  has,  there- 
fore, the  slighter  slope;  This  range  forms,  in  a  measure,  a  natural 
boundary  between  Sweden  and  Norwav  from  the  extreme  north  to 
the  north  ot  Svealand,  the  central  01  the  three  main  territorial 
divisions  of  Sweden  (Norrland.  Svealand  and  G<kalaod) ;  though  this 
boundary  is  not  so  well  markd  that  the  political  frontier  may  fcdlow 
it  throughout.  Sweden  itself  roav  heoonsMlered  in  four  main  physical 
divisions— the  mountains  and  highland  district,  ooveriag  siU  Norr^ 
land' and  the  western  part  of  Svealand;  the  lowlands  of  central 
Sweden;  the  so<alled  Sin&land  highlands,  in  the  south  arid  south* 
east;  and  the  plains  of  Sk&ne,  oecupyiog  the  extreme  aouthward 
projection  of  the  peninsula. 

The  first  district,^  thus  defined,  is  much  the  largest,  and  includes 
the  greatest  elevations  in  the  country  and  the  finest  scenery.  The 
highest  mountains  are  found  in  the  north,  the  bold 


...  ^  .  range 
from  6500  ft.  upwards;  and^  farther  south.  Sulitclma,  6158  ft., 
long  considered  the  highest  point  in  Scandinavia.  Elevation  then 
decreases  slightly,  through  Stuorevnrre  (57^7  ft.)  and  Ar»kiitan 
(d666  ft.),  to  the  south  of  which  the  railway  from  Tcondhjem  la 
Norway  Jnto  Sweden  crosses  the  fine  pass  at  Storlicn.  South  of 
this  again,  before  the  main  chain  passes  into  Norway,  are  such 
heights  as  Hda^j&ll  (5896  ft.)  and  Storsylen  (5781  ft.) ;  and  a  group 
of  mountains  in  the  northern  part  of  the  province  of  Daleorlia 
(Dalame)  ranges  from  %6oo  to  4500  ft.  in  height.  The  neighbour- 
hood  of  Areskutan  and  the  Dalarne  highlands,  owing  to  the  railway 
and  the  development  of  communications  by  steamer  on  the  numer- 
ous lakes,  are  visited  by  considerable  numbers  of  travellers,  both 
Swedish  and  foreign,  in  summer:  but  the*  northern  heights,  crossed 
only  by  a  few  untrequented  tracks,  are  known  to  few,  Md  to  a  eon- 
sideraole  extent,  incfeed,  have  not  been  closely  explornl  From  the 
scenic  standpoint  the  relatively  small  elevation  ol  these  mountains 
finds  compensation  in  the  low  snow-line,  which  ranees  from  about 
3000  ft.  in  the  north  to  5500  ft.  in  .the  south  of  the  region.  All 
the  higher  parts  are  thus  snow*clad ;  and  glacien,  numerous  in  the 
nonh.  occur  as  far  south  as  the  Helagsfj&ll.  The  outline  of  the 
mountains  is  generally  rounded,  the  rocks  having  been  subjected 
to  erosion  from  a  very  early  geological  age,  but  hard  formations 
cause  bold  peaks  at  several  points,  as  in  Kebnekaise  and  tha 
Sarjeksfjftll. 

>  In  Swedish  the  definite  article  (masc  and  fern.  e»,  neut.  eO  is 
added  as  a  suffix  to  the  substantive  (when  there  is  no  epithet). 
Geographical  terms  are  dmilariy  suffixed  to  names,  thus  DaUfSveti, 
the  river  Dal.  The  commonest  geoeraphtcal  terms  are  :  tlf,  strdm 
river;  sjd,  lake;  d,  island;  holm,  small  island ;  //d//,  mountamtgroup 
or  range;  dal,  valley;  m>,  bay.  In  Norrland  the  following  terms 
are  common:  A,  river,  often  attached  to  the  names  of  the  large 
riven,  as  Tome&^  LuleA  (although  properly  it  means  a  smaller 
river  than  elf) :  the  names  of  towns  at  their  mouths  always  following 
this  form;  trSsk  (local,  property  meaning  marsh),  jaur  (Lapp^ 
afva,  lake  (provincial  Swedish,  property  a  kind  01  creek  opemag 
from  a  river).  A  bpraaouaosd4. 
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biKl.  AJIjie«eleTaiieMbKinai9oaaiid  iuoIl' Allannairaw 
iacompuiBR  iritfa  Ihdr  leattb.  ndiicb  it  adi  Mnqiftnrly  maprifird 
la  vit*  whcfl  tv*  lAke»aKconncct«d  by  a  thy  tbort  Kittch  of 
lunoinc  nuc  WHh  ■  nviuble  toll  of  ■  few  taci,  uch  u  ihw 

' u__j.__  .,^i ^.^ 'van  on  Ihe  SkelWie  livw. 
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I  (he  boondary 
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Ttw  loOowiTtg  ue  the  priAcipal  riven  from  a 
Tomcp  *h£h  aqah  j»  oibutarv  ibe  Muonio, 
HTh  Fmhnd.  bu  m  lenftta  df  an  m..  and  drain 

ItnitS'  The  LiiLe  ie  facninl  _.  .  - 
(Grtai  (ltd  Ullle)  Lu<e;  ike  lenalh  d( 
Thr  Sloia  Lute  bnnch  dnin>  the  ' 
(LangujiLur,  Luleirlik^ 

Sin„  1  lall  betxten  ibem  »  ■  lui  •m  m  omr 

tq.  m.»  ai  Ibey  ue  wry  lurro  lie  laVe  (herivcr 

fotmi  the  Hanprlnr  (heie'i  In  t  of  Ebe  Lappa). 

ibF  Uittu  and  <ne  dI  the  ban!  ^    The  sheer  lall 

tremendoua  afwIi  oaendlnj  ft;  Dp.  Ht  the  heed 

of  LanniiauT,  ii  the  btora  S4  all:  Lapp,   Atm 

Muoriti  Kaniel.a  1^1  ul  I30  ft.  i  i  the  Henprlni. 

&>Ih  are  ailuBteti  id  an  alniDet  y  and  are  rarely 

tiiited,     FuIlasinE  the  Pile  llv  tiellefte  (lOJ  m.) 

iirain>  Hmalvan  and  Slorafva ..  ft.,  and  an  area 

iDcethcT  of  J7S  aq-  m.  Homafvaa  ia  a  attiieht  arid  lofnbre  ImuBh. 

veiling  Uddiaur  are  bfcad.  tbrowiiw  cff  deep  inwulu  iafeta. 
pfciureanuely  Kadded  artih  noawRH  f—  "^  "—  ' — 
nciivti  a  trihulary.  the  Viadol.  of  all 


.    The  Uiiie  (ajj  m) 


n  are  the  Anaennan  (142  m-).  Iri^l  (196  m 
lakei  KallajB  and  SuniO.  Ljuinan  (ajo  m.J.  D 
the  nrglaai  liaela  the  aaulbemaiott  |stt  of  the 
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Beyond  thg  Hanprlng  and  the  SloTB  S)Maa  ike  nDRhem  ilvera 
liand.  The  [adal.  hy  changiix  iu  rouiia  in  1796  neat  Biawlnlin 
Itllrd   D6da  (dead)  Fall,  in  which  many  '■[iani't  caMnjis  "  ate 

Ike  Hailing  atreani  lomia  the  magmllceni  HUHngtl  Fall.     Jn  Ih^ 

faila.  luch  a>  Che  Tlnntun,  ml  far  tftxa  Jucakutan.  the  ScotIb, 
Hand6l  and  Ctina. 

Eaaivraid  from  tbfl  maki  muuntabi  range  the  bichland  reefon 
il  divkled  into  tm  beJti:  a  mrddli  bell  of  mofainic  deptxita  and 
luralMa.  and  a  coastal  belt.    The  middle  belt  ia  gently  undulating; ' 

Inrnta  reasnUaa  a  dark  gmn  lea.  thruugh  «hkb  the  great  ilveii 
Aow  straight  between  iteep.  Bat-KTpptd  feanka,  with  kmg  quiec 
Jeachea  broken  by  oaaaDaa]  lapida.  The  few  lakca  tliey  iaim 
in  Ibis  bell  arenthemerewideiTlnnjn  their  coutaea;  but  the  tribu- 


, .-  Math.  SmaU  lenile  plaina 

;.  and  the  riven  havt  cut  deep  into  tha  anft  depoiiu 

n  aind  and  ehy.  kavhw  lofty  and  picttiitaqsl  UiiHa  (n'Mr). 
The  oragtapMcal  divlikiii  ii  tha  «ntnl  loitbnh  bari  roni- 

paiiion  in  fofmalhin  whh  the  coatal  bdt  o(  marine  depoiitt  tn 

t^Lj^  wooded,  witk  Inimmefabie  bhea.  including  the  four 
•.oioan.  ^j,  |||uj_  Vener,  Veltet,  MUar  and  Hjclmar.    Theae, 

Hjeliaar  (iBj'ati.  m.)  ia  onfy  eMeedad  by  Homatvan-Slonfvan, 
Ttie  aieai  of  the  other  Ihtae  lake*  at*  mpeclleely  JUS.  711  and 
U9  ac|.  m,  Vener.  Veller  and  Hjelmiii  are  broad  and  open:  Mtlat  i> 
wiy  ittegatit  io  form,  and  of  great  length.  M»lar.  Vener  and  Hjer- 
aiar  contain  many  iilianda:  la  Vetttr  there  are  comparatively  few. 
None  of  ilw  lakn  it  of  very  great  depth,  the  deepest  sounding 
murring  in  Vetter,  WO  ft.  In  Hjelniar.  whirh  measum  jS  m. 
imm  east  to  west,  and  it  II  m.  in  ei twine  width,  the  greateal 
ilepth  is  only  M  ft.,  bat  aa  Ila  flat  ahotei  were  formerly  subject 
to  inundation  iti  level  arat  sunk  6  ft.  by  deepening  the  navi*- 
aUi  cbaanal  (kigu^  It  «ad  almliv  out  vaikwa  waterway*  (tSe 


^nJkulie.  rising  9«8  fi.  abme  si5i-1eve'lo™he"S.uih-«ast'm''^hu™ 
of  Vener.  Billingen  (97S  ft.)  between  that  lake  and  Vetter,  and 
Ombeig  (S6j  ll.j  on  the  eanem  short  of  Vetter.     Nolcimnhy 

SSprtgi^l'''*'''''"  ■'"■'*' '■'"'""'"""'''*" 

(Bninkebeigslser 


oft.  in  hfight  above  the  «irro 

occur  In  file  cities  of  Slockl 

d  Upsala  (Upola-iiseF ' 

TDVirKe  of  Smiland 


xaf1«i  Smlland  bighlandi 


rtevation  ol  this  region  exceeds  no  ft.,  and  In  the  euicm  "'*'—-• 
nart  £oo  (t.;  the  mincipal  hei^u  lie  Tomiabacken  (1:37  (t.)  and 
Ekbscken  (117s  lt.),»bout  aj  m.  respeetively  aoalb-easl  and  west 
3f  the  town  of  Jdnkl^nng  at  the  aouthem  eatremlty  of  Lake  Vetter. 
Ccntle  loreit-clad  undntations.  many  small  lakes  and  peat-oiosaes, 
■re  characteristic  of  the  region;  which.  In  fact,  ckueiy  retembln 
Ihe  middle  bcft  of  the  nonhem  highland  region.  The  Smllanil 
highlands  abul  southward  upon  the  ptalna  d  Sklne,  the  last  of 
Ihe  rnain  ofographical  diviaiDns.  is^ich  coincidea  roughly  with  tlio 
lid  province  of  S^ne  (Scania).  Level'  plains,  with  rich  open 
meadows  and  cultivated  lands,  the  Enoaotony  of  which  it  in  aoma 
parts  relieved  by  beech  woods,  are  separated  by  slight  ridgei  with 
a  general  direciion  from  N.W.  to  S.E..  such  as  HalktndslKn  in  iho 

The  hydiognphical  survey  may  now  be  completed.  The  1^1 
rrver.  which  enlen  the  Gulf  of  Bothnia  near  Gefle,  is  formed  ol  Ihe 

Wmct  DalMitThrrmm  the  rawn  .^Falun.  The'^en;  JJlTLfJ. 


to  Lake  Vener.  whfch  it  drained 

the  Caitegat  by  the  abort  Gota  river,  on  which,  not  far  below 
t  lake,  are  the  celebmted  filli  of  TniHhtttan.  LaVe  Vetter 
sins  eastnrd  by  the  Molala  to  the  B  '  '  '""  -  ■■ 


...  ...,  . , by  aahort  cfiai    

EiU  of  ^icb  is  to  shght  that  the  siruam  is  som 
The  Smlland  highhndi  are  drained  m  the  Bali 
by  numerous  rivers  of  Icsa  Imjnnance-  Except 
country  is  10  full  of  lakei  BS  Sweden.    About  14,01 


luta^defi 


.neariy 
"o"!! at  Boib^ 

rSe     **^ 

ihmughoiit  nearly 

men  It  B^the 
ds  of  the  greatest 
tie  fmponance  a> 
north  of  Vatbetg. 


re  taken  by  the  loiv,na 


but  north  of  this  Ihe  sktHitd  begins  to  widen,  and  the  nwn  con- 
tiderabla  frordt  are  found,  such  at  Ditvik,  which  penetrates  the 
..-.  ,„  .n .. .V ,  iforrfc^inj.    The  island 


^JS^m.  marty  np  tc^ 

w  soulid  (A'andt  Ha^'^nlet 


jflyffie 


rgird  of  Ihe  CuU  o(  Bothnia  Is  lets  fuHy 
csiher  the  Baltic  or  the  Cattegal.    The 

sany  of  thoae  oH  the  Norwegian  coast.     Ill 

Gull' of  Bothn^    a  the  large  Winds 
.     ..     -.      ...   "jttandisSwedish. 


the  Baltic  many ; 

elad,  as  are  tlio_  „. «.- - 

In  Ihe  Balik:  and  Caitegat.  beaktet  Oland.  only 

C«<My.— The  lundimenlal  rocks  ol  S*i(dei 
or  pre-(Smbrian  formation,  and  oootist  of  crystalline  rocfc 
dMsions  arr  ditiingulihed  by  tome  authora— the  grey  gi 
red  iron  gnsisa  and  the  gramikta. 

The  gTTy  ptass  predomlnalH  in  the  norlham  and  east 
of  the  country.  Irom  VettenMHrland  down  10  the  provin™"! 
The  ICC*  has  a  prtvalent  grey  colour,  and  contains  aa 
mio«a1.garnetandrn»m«p.mg™phit.. 
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of  VenaUnd.  Skuaboif,  Etttboi|k  and  down  to'tbe  province  of 
Krktianstad.    The  formation  is  very  uniform  in  its  character,  the 

Keiss  having  a  red  colour  and  containing  snuil  granules  of  magnetite, 
t,  nevertheless,  not  a  single  iron  mine  belongs  to  this  region.  The 
red  gneiss  contains  in  many  places  beds  or  masses  of  hypente. 

The  granulite,  also  called  eurite  and  h^lleflinta,  is_  the  most 
important  of  the  Pre-Cambrian  formation,  as  it  contains  all  the 
metalliferous  deposits  of  Sweden.  It  prevails  in  the  middle  part 
of  the  country,  in  Kopparberg.  Vest  man  land,  (Jpsala  and  parts 
of  Vermland.  It  occurs  also  in  Ostergdtland.  Kalmar  and  Krono* 
berg.  The  rock  is  a  very  compact  and  fine-grained  mixture  of 
felspar,  (juartz  and  mica,  often  graduating  to  niica  schist,  quartxite 
and  gneiss.  With  these  are  often  associated  limestones,  dolomites 
and  marbles  containing  serpentine  (Kolmlirden).  The  metalliferous 
deposits  have  generally  the  form  of  beds  or  layers  between  the 
strata  of  granulite  and  limestone.  They  arc  often  highly  con- 
torted and  dislocated. 

The  iron  deposits  occur  in  more  or  less  fine-grained  gneiss  or 
mnuUte  (Gellivara,  Grangesbcrg,  Norberg.  Stribcrg),  or  separated 
from  the  granulite  by  masses  of  augitic  and  amphibolous  minerals 
(gronskarn),  as  in  Persberg  and  Nordmark.  Sometimes  they  are 
surrounded  by  hdlleflinu  and  limestone,  as  at  Dannemora,  Lingban. 
Fajsberg,  and  then  cany  manganifcrous  minerals.  Argentiferous 
galena  occun  at  Sala  in  limestone,  surrounded  by  granuhte,  and  at 
ouldsmedshytta  (province  of  Orebro)  in  dark  halleflinta.    Copper 

Sprites  occur  at  ralun  in  mica-schists,  surrounded  by  hliUeflinta. 
mc-blende  occurs  in  Ut||e  masses  at  Ammeberg,  near  the  northern 
end  of  Lake  Vettcr.  The  cobalt  ore  consists  of  cobalt-glance 
CTunaberg  in  the  province  of  Sodermanland)  and  of  linneiie  (at 
Uladhammar,  near  Vestervik).  The  nickel  ore  of  Sweden  is  magnetic 
pvrites,  containing  only  a  very  small  percentage  of  nickel,  and  gener* 
ally  occurs  in  diorite  and  greenstones,  ue&ides  the  crystalline 
gneiss  and  h&Ueflinta  there  are  also  sedimentary  deposits  which  are 
believed  to  be  of  prc-Cambrian.  age.  The  most  important  of  the^ 
are  the  Dala  Sandstone  (chiefly  developed  in  Dalarne),  the  Almas- 
ftkra  and  Visingsb  series  (around  Lake  Vetter)  and  the  Dalsland 
formation  (nearLakeVener). 

Large  masses  of  granite  are  found  in  many  parts  of  Sweden,  in 
Kronoberg,  Orebro,  Gotcborg,  Stockholm,  &c.  Sometimes  the 
gtanite  graduates  into  gneiss:  sometimes  (as  north  of  Stockholm)  it 
encloses  large  angular  pieces  of  gneiss.  Intrusions  of  hyperite, 
gabbro  (anorthiie-gabbro  at  Radman»5  in  the  province  of  btock- 
nolm)  and  diorite  arc  also  abundant. 

^  The  Cambrian  formation  generally  occurs  along  with  the  Ordovi- 
cian,  and  consists  of  many  divisions.^  The  oldest  is  a  sandstone, 
in  which  are  found  traces  of  worms,  impressions  of  Medusae,  and 
shells  of  Mickwitzia.  The  upper  divisions  consist  of  bituminous 
limestones,  clav-slates,  alum-slate,  and  contain  numerous  species 
of  tritobites  of  the  genera  Paradoxides,  Contxoryphe,  Agnostus, 
Sphaerophlhaimus,  Petiura,  &c.  The  Ordovician  formation  occurs 
in  two  distinct  factcs — the  one  shaley  and  containing  graptolites; 
the  other  calcareous,  with  brachiopods,  trilobites.  &c.  The  most 
constant  of  the  calcareous  divisions  is  the  Orthoceras  limestone,  a 
red  or  grey  limestone  with  Megalaspii  and  Orthoceras.  The  sub- 
drvisions  of  the  system  may  be  grouped  as  follows:  (1)  Ceratopyge 
Limestone;  (2)  Lower  Graptolite  Shales  and  Orthoceras  Limestone; 
(x)  Middle  Graptolite  Shales,  Chasmoos  and  other  Limestones, 
Trinucleus  beds.  The  Cambrian  and  (Jrdovician  strata  occur  in 
isolated  patches  in  Vesterbottcn,  Jemtland  (around  Storsjd).  Skara- 
borg,  Elisborg,  Orebro,  Ostergdtland  and  Kristianstad.  The  whole 
of  the  island  of  Oland  consists  of  these  strata.  The  deposits  are  in 
roost  places  very  little  disturbed  and  form  horisonlal  or  slightly 
inclined  layers.  South  of  Lake  Vener  they  are  capped  by  thick 
beds  of  eruptive  diabase  (called  trapt).  North  of  Lake  Siljan  (pro- 
vince of  Kopparberg),  however,  they  have  been  very  much  dislocated. 
The  Silurian  has  in  Sweden  almost  the  same  character  as  the  Wenlock 
and  Ludlow  formation  of  England  and  consists  partly  of  paptolite 
shales,  partly  of  limestones  and  sandstones.  The  island  oT Gotland 
consists  entirely  of  this  formation*  which  occurs  also  in  some  parts 
of  the  province  of  Kristianstad.  In  the  western  and  northern 
alpine  part  of  Sweden,  near  the  boundaries  of  Norway,  the  Silurian 
strata  are  covered  by  crystalline  rocks,  mica  schists,  quartzites,  (Sbc.. 
of  an  enormous  thickness,  which  have  been  brought  into  their  present 
positions  upon  a  thrust-plane.  These  rocks  form  the  mass  of  the 
hieh  mountain  of  Areskutan,  &c. 

The  Triasstc  formation  (Rhaetic  division)  occurs  in  the  northern 
part  of  MalmOhus.  It  consists  partly  of  sandstones  with  impressioas 
of  dants  (cycadii,  ferns,  &c.),  and  partly  of  clay-beds  with  coal. 

The  Cretaceous  formation  occurs  in  the  provinces  of  Malm6hus 
and  Kristianstad  and  a  few  small  iMtches  are  found  in  the  province 
of  Blekinge.  Only  the  higher  divisions  (Senonian  and  Danian)  of 
the  system  are  represented.  The  deposits  are  marls,  sandstones 
and  limestones,  and  were  evidently  formed  near  the  shore-line. 

The  roost  recent  deposits  of  Sweden  date  from  the  Glacial  and 
Post-Glaciat  periods.  At  the  beginning  of  the  Glacial  period  the 
height  of  Scandinavia  above  the  level  oithe  aea  was  greater  than  at 
present,  Sweden  being  then  connected  with  Denmark  and  C^nnanv 
and  also  across  the  middle  of  the  Baltic  with  Russia.  On  the  west 
the  North  Sea  and  Cattegat  were  also  dry  land.  On  the  elevated 
pArts  <rf  this  large  cootinent  glacten  were  formed,  which,  proceeding 


downwatda  to  the  tower  tevds,  jcve  erigitt  to  large  straams  aoi 
rivers,  the  abundant  depooiti  ol  which  formed  the  diluvial  sang 
and  the  diluvial  clay.     In  most  paru  of  Sweden  these  deposin 
were  swept  away  when  the  ice  advanced,  but  in  Skine  they  oftq( 
form  still,  as  in  northern  Germany,  very  thick  beds.   At  its  maxim ua 
the  inland  ice  not  only  covered  Sicandtnavia  but  also  passed  over  thi 
present  boundaries  of  Russia  and  Germany.     When  the  climaft 
became  less  severe  the  ice  slowly  receded,  leaving  its  moraineib 
called  m  Sweden  kroisUmiera  and  krcsstensgrus.    Swedish  geologisai 
distinguish  between  boiungrms  (bottom  gravel,  bottom  morainti 
and  ordinary  ftrostyus  (terminal  and  side  moraine).    The  formH 
generally  consists  of  a  hard  and  compact  mass  of  rounded,  srratchtl 
and  son>etiraes  polished  stones  firmly  embedded  in  a  powder  41 
crushed  rock.     The  latter  is  less  compact  and  contains  angulaf 
boulders,  often  of  a  considerable  size,  but  bo  powder.   Of  later  origia 
than  the  krosstcnsgrus  is  the  ruUsteittgrus  (gravel  of  rolled  stoaesL 
which  often  forms  narrow  ranges  of  hills,  many  miles  in  lengtlii( 
called  dMr.     During  the  disappearance  of   the  great   inland  ioi 
large  masses  of  mud  and  tand  were  cairied  by  the  rivers  aai 
deposited  in  the  tea.    These  deposits,  known  as  glacial  sand  ana 
glacial  clay,  cover  most  parts  of  Sweden  south  of  ihc  provinces  of 
Kopparberg  and  Vermland,  the  more  elevated  ponions  of  the  pr»J 
vinces  of  Elfsborg  and  Kronoberg  excepted.     In  the  glacbl  clayi 
shells  of  Y«ldia  artttf  have  been  met  witn  in  many  places  ie,g.  next 
Stockholm).    At  this  epoch  the  North  Sea  and  the  Baltic  weng^ 
connected  along  the  line  of  Vener,  Vetter,  Hjelmar  and   Millar. 
On  the  other  side  the  White  Sea  was  connected  by  Lakes  Onega  ami 
Ladoga  with  the  Gulf  of  Finland  and  the  Baltic.    In  the  depths  of 
the  Baltic  and  of  Lakes  Vener  and  Vetter  there  actually  exisr 
animals  which  belong  to  the  arctic  fauna  and  are  remnants  of  th^ 
ancient  ice-sea.     The  glacial  day  consists  generally  of  alternate 
darker  and  lighter  coloured  layers,  which  give  it  a  striped  appearance, 
for  which  reason  it  has  often  been  called  htarfng  lera  (striped  clay). 
The  glacial  clay  of  the  Silurian  regions  is  generally  rich  in  lime  and 
is  thus  a  marl  of  great  fertility. .  The  deposits  of  glacial  sand  and 
clay  are  found  in  the  southern  part  of  Sweden  at  a  height  ranging 
from  70  to  150  ft.  above  the  level  of  the  sea.  but  in  the  interior  of 
the  country  at  a  height  of  400  ft.  above  the  sea. 

On  the  coasts  of  the  aneient  ice>sea,  in  which  the  glacial  clay 
was  deposited,  there  were  heaped-up  masses  of  shells  wliich  belong 
to  species  siill  extant  around  ^tzbcigcn  and  Greenland.  Most 
renowned  among  these  shell-deposits  aw  the  Kapdlbackame  near 
Uddevalla.  With  the  melting  of  the  great  ice-sheet  the  climate  • 
became  milder,  and  the  southern  part  01  Sweden  was  covei^  with 
shrubs  and  plants  now  found  only  in  the  northern  and  alpine  pans 
of  the  country  (Salix  pdaris,  Drjat  octopetata,  BettUa  nana,  &c.). 
The  sea  fauna  also  graduallv  changed,  the  arctkr  species  migrating 
northward  and  being  succeeded  by  the  species  existing  on  the  coasts 
of  Swedea  The  Post-Glacial  period  now  began.  Sands  {mosand) 
and  clays  (ikeriera  and  fucmsUra)  continued  to  be  deposited  on  the 
lower  parts  of  the  country.  They  are  generally  ol  insignificant 
thickness.  In  the  shallow  lakes  and  eoclooed  bays  of  the  sea  there 
began  to  be  formed  and  still  is  in  course  of  formation  a  deposit 
known  by  the  name  gytlja,  characterized  by  the  diatonnaccous 
shells  it  contains.  Sometimes  the  gyttja  consists  mainly  of  diatoms, 
and  is  then  called  bertmiol.  The  gyttja  of  the  lakes  is  generally 
covered  over  by  peat  oia  later  date,  in  nwny  of  the  lakes  of  Sweden 
there  is  still  in  progress  the  formation  of  an  iron  ore,  called  sjomaim, 
ferric  hydroxide,  deposited  in  forms  resembling  peas,  coins,  &c., 
and  used  for  the  manufacture  of  iron.  (P.  La.) 

CiimaU. — The  climate  of  the  Scandinavian  peninsula  as  a  wlrale 
is  so  far  tempcfed  by  the  warm  Atlantic  drift  from  the  aouth-west 
as  to  be  unique  in  comparison  with  other  countries  of  so  high  a 
latitude.  The  mountains  of  the.  Keel  are  not  so  high  as  wholly 
to  dtttroy  this  effect  over  Sweden,  and  the  maritime  influeitce  <h 
the  Baltic  system  has  also  to  be  considered.  Sweden  thus  occupies 
a  climatic  position  between  the  purely  coastal  conditions  of  Norway 
and  the  purely  continental  conditions  of  Russia;  and  in  some  years 
the  climate  inclines  to  the  one  character,  in  others  to  the  other. 
As  a  result  of  the  wide  latitudinal  extent  of  the  country  there  are 
also  marked  local  variations  to  be  contrasted.  About  one-se\'enth 
of  the  whole  country  is  north  of  the  Arctic  Circle.  The  mean  annual 
temperature  ranges  from  26'6*  F.  at  Karesuando  on  the  northern 
frontier  to  44'S^  at  Gothenburg  and  44'6''  at  Lund  in  the  south 
(or  39-5*  to  45*  reduced  to  sea-level).  Between  these  extremes  the 
following  actual  average  temperatures  have  been  observed  at  certain 
stations  from  north  to  soutn  which  are  appropriatelv  grouped  for 
the  purpose  of  comparison  (heights  above  sea*level  following  each 
name) : — 

Jockmock  (850  ft.)i  at  the  foot  of  the  take-chain  on  the  Little  Lule 
River — 39-7**:  and  Haparanda  <jo  ft.),  at  the  head  of  the  Gulf  of 
Bothnia — 32-4*. 


(I  _ 
on  the  Gulf  of  Bothnia — 37'8*. 

Karlstad  (180  ft.)  at  the  head  of  Lake  Vener— 43-t*:  Orebro 
(loa  ft.)  at  the  west  of  Lake  Hjelmar— 41  -4*:  atid  Stockholm  (144  ft.) 

Gothenbttfg  (26  ft.)  on  the  Clftteg»t-*44'8'*;  jOnMping  (31a  ft:) 
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of  VennUnd*  Siunbofg,  ElfdMfg,  and  down  to'tbe  provinoe  of 
Kristianstad.  The  (ormation  is  very  uniConn  in  its  character,  the 
ffneiss  having  a  red  colour  and  containing  small  granules  pi  magnetite, 
but,  nevertheless,  not  a  single  iron  mine  belongs  to  this  region.  The 
fed  gneiss  contains  in  many  places  beds  or  masses  of  hypente. 

The  granulite,  als6  called  eurite  and  halleflinta,  is_  the  most 
important  of  the  Pre-Cambrian  formation,  as  it  contains  all  the 
metalliferous  deposits  of  Sweden.  It  prevails  in  the  middle  part 
of  the  country,  in  Kopparberg.  Vestnunland.  Upsala  and  parts 
of  Vermland.  It  occurs  also  in  Ostergbtland.  Kalrnar  and  Krono- 
berg.  The  rock  is  a  very  compact  and  fine-grained  mixture  of 
felspar,  quartz  and  mica,  often  graduating  to  mica  schist,  quartxite 
and  gneiss.  With  these  are  often  associated  limestones,  dolomites 
and  marbles  containing  serpentine  (Kolmirden).  The  metalliferous 
deposits  have  generally  the  form  of  beds  or  layers  between  the 
«trata  of  granulite  and  limestone.  They  are  often  highly  con- 
torted and  dislocated. 

The  iron  deposits  occur  in  more  or  less  fine-grained  gneiss  or 
granulite  (Gelhvara,  Grangesberg,  Nprberg,  Stribcrg),  or  separated 
from  the  granulite  by  masses  of  augitic  and  amphibolous  minerals 
(^rdnskarn)t  as  in  Pcrsberg  and  Nordmark.  Sometimes  they  are 
surrounded  by  h^leflinta  and  limestone,  as  at  Dannemora,  L^ngban. 
Paisberg,  and  then  cany  manganiferous  minerals.  Argentiferous 
galena  occurs  at  Sala  in  limestone,  surrounded  by  granuhte,  and  at 
^fuldsmedshytta  (province  of  Orebro)  in  dark  halleflinta.    Copper 


Sprites  occur  at  Falun  in  mica-schists,  surrounded  by  halleflinta. 
inc-blende  occurs  in  lan|e  masises  at  Ammeberg,  near  the  northern 
end  of  Lake  Vetter.     The  cobalt  ore  consists  of  cobalt-glance 


gTunaberg  in  the  province  of  Sodermanhnd)  and  of  linncite  (at 
ladhammar.  near  Vestervik).  The  nickel  ore  of  Sweden  is  magnetic 
pvrites.  containing  only  a  very  small  percentage  of  nickel,  and  gener- 
afly  occurs  in  dioritc  and  greenstones.  Besides  the  crystalline 
gneiss  and  h&lleflinta  there  are  also  sedimentary  deposits  which  are 
Believed  to  be  of  pre-Cambrian.  age.  The  most  important  of  these 
are  the  Dala  Sandstone  (chiefly  developed  in  Dalarne),  the  Almas- 
ikra  and  Visingso  series  faround  Lake  Vetter)  and  the  Dalsland 
formatkm  (nearLake  Vcner). 

Large  masses  of  granite  are  found  in  many  parts  of  Sweden,  in 
Kronoberg,  Orebro,  Coieborg,  Stockholm,  &c.  Sometimes  the 
granite  graduates  into  gneiss;  sometimes  (as  north  of  Stockholm)  it 
encloses  large  angular  pieces  of  gneiss.^  Intrusions  of  hyperite, 
gabbro  (anortbite-gabbro  at  Radmanso  in  the  province  of  btock- 
nolm)  and  diorite  are  also  abundant. 

^  The  Cambrian  formation  generally  occurs  along  with  the  Ordovi* 
clan,  and  consists  of  many  divisions.^  The  oldest  is  a  sandstone, 
in  which  are  found  traces  of  worms,  impressions  of  Medusae,  and 
shells  of  Msckwitzia.  The  upper  divisions  consist  of  bituminous 
limestones.  clay-sUtes,  alum-slate,  and  contain  numerous  species 
of  trilobites  of  the  genera  Paradoxides,  Conocoryphe^  Agnouus, 
Sphaeropkthalmus,  Peitura,  &c.  The  Ordovician  formation  occurs 
in  two  distinct  factes — the  one  shaley  and  containing  graptolites; 
■the  other  calcareous,  with  brachiopods,  trilobites,  &c.  The  most 
constant  of  the  calcareous  divisions  is  the  Orthoceras  limestone,  a 
red  or  grey  limestone  with  Megalaspis  and  Orthoceras.  The  sub- 
divisions of  the  system  may  be  grouped  as  follows:  (i)  Ceratopyge 
Limestone;  (2)  Lower  Graptolite  Shales  and  Orthoceras  Limestone; 
(t)  Middle  Graptolite  Shales,  Chasmoos  and  other  Limestones. 
Trinucleus  beds.^  The  Cambrian  and  (Jrdovician  strata  occur  in 
isolated  patches  in  Vestcrbotten,  Jemtland  (around  Storsjd),  Skara- 
borg,  Elfsborg,  Orebro,  Ostergotland  and  Kristianstad.  The  whole 
of  the  island  of  Oland  consists  of  these  strata.  The  deposits  are  in 
most  places  very  little  disturbed  and  form  horixontal  or  slightly 
inclined  layers.  South  of  Lake  Vener  they  are  capped  by  thick 
beds  of  eruptive  diabase  (called  Irapt).  North  of  Lake  Siljan  (pro- 
vince of  Kopparberg),  however,  they  have  been  very  much  dislocated. 
The  Silurian  nas  in  Sweden  almost  the  same  character  as  the  Wenlock 
and  Ladlow  formation  of  England  and  consists  partly  b(  graptolite 
shales,  partly  of  limestones  and  sandseones.  The  island  oTCotland 
consists  entirely  of  this  formatioi^  which  occurs  also  in  some  parts 
of  the  province  of  Kristianstad.  In  the  western  and  northern 
alpine  part  of  Sweden,  near  the  boundaries  of  Norway,  the  Silurian 
strata  are  covered  by  crystalline  rocks*  mica  schists,  quartxites.  &c., 
of  an  enormous  thickness,  which  have  bcon  brought  into  their  present 
positions  upon  a  thrust-plane.  These  rocks  form  the  mass  of  the 
nigh  mountain  of  Areskutan,&c. 

The  Triassic  formation  (Rhaetic  division)  occurs  in  the  northern 
part  of  Malmdhus,  It  consists  partly  of  sandstones  with  impressions 
of  joints  (cycads,  ferns.  &c.),  and  partly  of  clay-beds  with  coal. 

The  Cretaceous  formation  occurs  in  the  provinces  of  Malmdhus 
and  Kristianstad  and  a  few  small  patches  are  found  in  the  province 
of  Blekinge.  Only  the  higher  divisions  (Scnonian  and  Danian)  of 
the  system  are  represented.  The  deposits  are  marls,  sandstones 
and  limestones,  and  were  evidently  formed  near  the  shore-line. 

The  most  leoent  deposits  of  Sweden  date  from  the  Glacial  and 
Post-Glacial  periods.  At  the  beginning  of  the  Glacial  period  the 
height  of  Scandinavia  above  the  level  of  the  sea  was  greater  than  at 
present,  Sweden  being  then  connected  with  Denmark  and  Cninnanv 
and  also  across  the  middle  of  the  Baltic  with  Russia.  On  the  west 
the  North  Sea  and  Cattegat  were  also  dry  land.  On  the  elevated 
ptrts  of  this  Itfse  cooUacnt  glaciers  were  formed,  which,  proceeding 


levds,  jKve  orifitt  to  large  straams  t 
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downwards  to  tht  to 

rivers,  the  abundant  deposits  orwhich  formed  the  diluvial  « 
and  the  diluvial  day.     In  most  paru  of  Sweden  these  depdj 
were  swept  away  when  the  ice  advanced,  but  in  Skine  they  ori 
form  still,  as  in  northern  Germany,  very  thick  beds.   At  its  maxinu 
the  inland  ice  not  only  covered  Scandinavia  but  also  passed  over^ 
present  boundaries  of  Russia  and  Germany.     When  the  clinl 
became  less  severe  the  ice  sk>wly  receded,  leaving  its  moraii 
called  in  Sweden  kro at* fii/tra  and  kreutensgrits.    Swedish  geola(rf 
distinguish  between  boUentrms  (bottom  gravel,  bottom   monm 
and  ordinary  krosstrus  (terminal  and  side  moraine).     The  fori 
generally  consists  ofa  hard  and  compact  mass  of  rounded,  scratol 
and  sometimes  polished  stones  firmly  embedded  in  a  powdel^ 
crushed  rock.     The  latter  is  less  compact  and  contains  angV 
boulders,  often  of  a  considerable  size*  but  no  powder.   Of  later  or^ 
than  the  krosstensgrus  is  the  ruUstentgmi  (gravel  of  rolled  stoiil 
w^hich  often  forms  narrow  ranges  of  hills,  many  miles  in  lengl 
called  dMr.     During  the  disappearance  of   the  great    inland '4 
large  masses  of  mud  and  sand  were  cacried  by  the  rivers  4 
deposited  in  the  4ea.    These  deposits,  known  as  glacial  sand  • 
glacial  clay,  cover  roost  parts  of  Sweden  south  of  the  provincefF 
Kopparberg  and  Vermland,  the  more  elevated  ponions  of  the  pi 
vinces  of  Elfsborg  and  Kronoberg  excepted.     In  the  glacial  el 
shells  of  Voidia  4rttua  have  been  met  witli  in  many  places  (e.g.  ng 
Stockholm).    At  this  epoch  the  Nonh  Sea  and  the  Baltic  w« 
connected  atong  the  line  of  Vener,  Vetter,  Hjelmar  and   Mall 
On  the  other  side  the  White  Sea  was  connected  by  Lakes  Onega  all 
Ladoga  with  the  Gulf  of  Finland  and  the  Baltic.    In  the  depths^ 
the  Baltic  and  of  Lakes  Vener  and  Vetter  there  actually  eid 
animals  which  belong  to  the  arctic  fauna  and  are  remnants  of  4 
ancient  ice-sea.     The  glacial  day  consists  generally  of  alternS 
darker  and  lighter  coloured  layersv  which  give  it  a  striped  appearam 
for  which  reason  it  has  often  been  called  ktarfttg  lera  (striped  cU^ 
The  glacial  clay  of  the  Silurian  re^ns  is  generally  rich  in  lime  art 
is  thus  a  marl  of  great  fenility.  .The  deposits  of  glacial  sand  al 
clay  are  found  in  the  southern  part  of  Sweden  at  a  height  rangi^ 
from  70  to  150  ft.  above  the  level  of  the  sea.  but  in  the  interiors 
the  country  at  a  height  of  400  ft.  above  the  sea.  x 

On  the  coasts  of  the  ancient  ice-sea,  in  which  the  glacial  cM 
was  deposited,  there  were  heaped-up  masses  of  shells  which  beloa 
to  species  siill  extant  around  Spitzbergen  and  Greertland.     Mm 
renowned  among  tfteae  shell'deposits  are  the  Kapdlbackame  na^ 
Uddevalla.     With  the  melting  of  the  great  we-sheet  the  climaA 
became  milder,  and  the  southern  part  01  Sweden  was  covered  wip 
shrubs  and  plants  now  found  only  in  the  northern  and  alpine  paiH 
of  the  country  (Saiix  pdaris,  Drjas  oetofntala,  Behda  nana,  &cj 
The  sea  fauna  also  gradually  changed,  the  arctic  species  migratini 
northward  and  being  succeeded  by  the  species  existing  on  the  coam 
of  Swedea    The  Post-dacial  period  now  began.    Sands  (moxondl 
and  clays  {dkerlera  and  fuciuUra)  continued  to  be  deposited  on  thl 
lower  parts  of  the  country.    They  are  generally  ol  insignificant 
thickoesa.    In  the  shallow  lakes  and  enclosed  bays  of  the  sea  them 
began  to  be  formed  and  still  is  in  course  of  formation  a  deposU 
known  by  the  name  gyOja,  characterized  by  the  diatomaceouf 
shells  it  contains.    Sometimes  the  gyttja  consists  mainly  of  diatoms^ 
and  is  then  called  bertrnjol.    The  gyttja  of  the  hikes  is  generally 
covered  over  by  peat  of  a  later  date.   J n  many  of  the  hikes  of  Sweden 
there  is  still  in  progress  the  formation  of  an  iron  ore,  called  sjomalm^ 
ferric  hydroxide,  deposited  in  forms  resembling  peas,  coins,  &cv 
and  used  for  the  manufacture  of  iron.  (P.  La.) 

C/imale.^-The  climate  of  the  Scandinavian  peninsula  as  a  whoir 
is  so  far  tempered  by  the  warm  Atlantic  drift  from  the  south-wesct 
as  to  be  unique  in  comparison  with  other  countries  of  so  high  a 
latitude.  The  mountains  of  the.  Keel  are  not  so  high  as  wholly 
to  d<Atroy  this  effect  over  Sweden,  and  the  maritime  influence  <x 
the  Baltic  system  has  also  to  be  considered.  Sweden  thus  occupies 
a  climatic  positksn  between  the  purdy  coastal  conditions  of  Norway 
and  the  purely  continenul  conditions  of  Russia;  and  in  some  year* 
the  dimate  inclines  to  the  one  character,  in  others  to  the  other. 
As  a  result  of  the  wide  latitudinal  extent  of  the  country  there  are 
also  marked  local  variations  to  be  contrasted.  About  one-seventh 
of  the  whole  country  is  north  of  the  Arctic  Circle.  The  mean  annual 
temperature  ranges  from  36*6*  F.  at  Karesuando  on  the  northern 
frontier  to  44-8  at  Gothenburg  and  44*6^  at  Lund  in  the  south 
(or  29-5*  to  45*  reduced  to  tea-levd).  Between  these  extremes  the 
following  actual  average  temperatures  have  been  observed  at  certain, 
stations  from  north  to  south  which  are  appropriately  grouped  for ' 
the  purpose  of  comparison  (heights  above  s6a>level  following  each 
name) : — 

Jockmock  (S50  ft.),  at  the  foot  of  the  lake-chain  on  the  Little  Lule 
River— ZQ-;";  and  Haparanda  (jo  ft.),  at  the  head  of  the  Gulf  of 
Bothnia — 32-4*. 

Stensele  (1076  ft.),  at  the  foot  of  the  lake-chain  on  the  Ume^ 
31-^*:  and  UmeA  (39  ft.)  at  its  mouth  on  the  Gulf  of  Bothnia'~34-€r. 

Ostcrsund  (1056  ft.)  on  Storsj6— 35-2*;  and  Hemdeand  (49  ft.)' 
on  the  Gulf  of  Bothnia — 37-8*. 

Karlstad  (180  ft.)  at  the  head  of  Lake  Vener— 42-3*;  Orebro 
(102  ft.)  at  the  west  of  Lake  Hjelmar— 41-4*;  and  Stockholm  (144  ft.) 

Ck«henbttrg  (26  ft.)  on  the  Cattegit— 44*8*;  jOnkBping  (31a  ft.)  - 
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at  thr  wnth  of  bice  Vectetf— 4»*4^;  and  Vutervlk  (43  tt.)  on  the 

Bakic— 43-9*. 

But  the  local  variatiohs  thus  ifidicated  are  brought  out  moce  fully 
by  a  coiuiderarion  o(  'seasonal,  and  especially  winter,  teropeiatures. 

In  Sweden  July  is  generally  the  hottest  month,  the  average  tempera- 
tuie  ranging  from  about  51*  to  6a*.  In  January,  however,  it  ranges 
ffwn  4*  to  32*  (February  is  generally  a  little. colder).  .  Moreover, 
there  are  two  wetl'marked  centres  of  very  low  winter  temperature 
in  the  inland  parts.  The  one  ts  in  the  mountainous  region  of  the 
south  of  Jemtland  and  the  north  of  Dalame.  extending  into  Norway 
and  thus  lying  in  the  middle  of  the  peninsula  about  62*  N.  Here 
tke  average  temperature  in  January  19  8-5*.  whereas  at  6itersmid 
it  IS  over  15*.  The  other  and  more  strongly  marked  centre  is  in 
the  far  north,  extending  into  Norway  and  Finland,  where  the 
avera(Ee  is  j-8*.  The  effect  of  the  spinal  mountain  range  in  modifying 
oceanic  conditions  is  thus  illustrated.  The  same  effccT  b  well 
shown  by  the  linguiform  isotherms.  In  January,  for  example,  the 
isotherm  of  14*,  after  skirting  the  north  coast  of  the  Scandinavian 
peninsula,  turns  southward  along  the  Keef,  crossing  the  upper  part 
of  the  district  of  the  great  northern  hkes.  It  continues  in  this 
direction  aa  far  as  the  northern  end  of  Lake  Mj<isen  in  Norway 
(61*  N.).  then  turns  sharply  north-north-eastward,  runs  west  01 
Lake  Siljan  and  bends  north-east  to  strike  the  Bothnian  coast  near 
Skelleftca.  In  July,  on  the  other  hand,  the  isotherms  show  an 
almost  constant  temperature  all  over  the  country,  and  the  linguifonn 
curves  are  wanting. 

The  relative  length  of  the  seasons  shows  contrasts  similar  to  those 
of  temperature.  In  the  north  spring  begins  in  May.  summer  in  the 
middle  of  June  and  autumn  in  the  middle  of  August.  In  the  south 
and  south-west  spring  begins  in  March,  summer  in  the  middle  of 
May  and  autumn  in  October.  At  I^aresuaodo  the  last  frost  of 
ipnng  occurs  on  an  average  on  the  15th  of  June,  and  the  first  of 
autumn  on  the  27th  of  August,  though  night  frosts  may  occur 
earlier;  while  at  Stockholm  4)  months  are  free  of  frost.  Ice  forms 
about  October  in  the  north,  in  November  or  Decen^ber  in  the 
midbnds  and  south,  and  breaks  up  in  May  or  June  and  in  April 
respectively.  Ice  covers  the  lakes  for  100  to  115  days  annually 
in  the  south.  150  in  the  midlands  and  3oo  to  220  in  the  north.  A  local 
increase  of  the  ice  period  naturally  takes  place  in  the  upper  parts  of 
the  Smiland  high  lands ;  and  in  the  case  of  the  great  lakes  of  Norrland. 
the  western  have  a  rather  shorter  ice  period  than  the  eastern.  As 
to  the  seas,  the  formation  of  ice  on  the  west  and  south  coasts  is  rare, 
but  in  the  central  and  northern  parts  of  the  Baltic  drift-ice  and  a 
fringe  of  solid  ice  aIon|[  the  coast  arrests  navigation  from  the  end 
of  LhEcember  to  the  beginning  cA  April.  Navigation  in  the  southern 
part  of  the  Gulf  of  Bothnia  is  impeded  from  tlw  end  of  November  to 
the  beginning  of  May,  and  in  the  north  the  gulf  is  covered  with  ice 
from  November  to  the  last  half  of  May.  Snow  lies  47  days  on  an 
averaga  on  the  plains  of  Sk&ne,  while  m  the  north  it  Ijes  from  140 
to  190  days. 

The  liorthern  sunmera  find  compensation  for  brevity  in  duration 
of  sunshine  and  light.  At  Karesuaado  in  68*  26'  N.  and  1093  ^t. 
above  sea-level  the  sun  is  'seen  continuously  above  the  horiion  from 
the  26th  of  May  to  the  18th  of  July;  at  Haoaranda  for  23  hours. 
at  Stockholm  for  i8|  hoars  and  at  Lund  for  17)  hoursat  the  summer 
•olsiMx.  Acrooopheric  raf raction  causes  tbc  'sun  to  be  visible  for 
periods  varying  from  south  to  north  for  a  quarter  to  half  an  hour 
after  it  has  actually  sunk  below  the  horizon.  With  the  long  twilight, 
perhaps  the  most  exquisite  period  of  a  season  which  provides  a 
succession  of  beautiful  atmospheric  effects,  daylight  bsts  without 
interrupt  bn  from  the  l6th  to  tne  27th  of  June  as  far  south  as  Hern6- 
sand(62*3S'N.). 

The  average  annual  rainfall  for  Sweden  Is  19-73  in.,  locally  It- 
creasing  on  tfie  whole  fttim  north  to  south,  and  reaching  a  maximum 
towards  the  south-west,  precipitation  on  this  coast  greatly  exceeding 
that  on  the  south-east.  Thus  the  average  in  the  north  of  Norris^nd 
is  i6*S3  in.,  in  the  south  of  Norrland  22-6  in.  At  Boris,  midway 
between  the  south  end  of  Lake  Vetter  and  the  Cattcgat,  the  average 
is  35-^  in.,  and  4582  in.  were  registered  in  1898.  At  Kalmar. 
however,  on  the  Baltic  opposite  Oland.  the  average  is  14-6  in.  This 
is  an  extreme  instance  lor  the  locality,  but  the  minimum  for  all 
Sweden  is  found  at  Karesuando.  witn  12-32  in.  The  period  of 
maximum  is  generally  the  latter  half  of  summer,  and  the  jninimum 
in  February  and  March;  but  the  maximum  occufs  in  October  at 
coast  stations  in  Sk&ne  and  in  the  island  of  Gotland.  The  propor> 
tion  of  total  precipitatbn  which  falls  as  snow  ranges  from  z^'U  in 
the  north  to  9%  in  the  south. 

Flora. — In  tht  preceding  phy»cal  descnption  indications  are  given 
of  the  vast  extent  of  forest  in  Sweden.  The  alpine  treeless  region 
occupies  only  the  upper  flanks  of  the  spinal  mountain-range  above 
an  elevation  varying  from  1800  ft.  in  the  north  to  ^000  ft.  in  the 
south,  it  is  belte<r  by  a  zone  of  birch  woods,  with  occasional 
moumain-ash  and  aspen,  varying  in  width  from  about  io  m.  in  the 
north  to  a  fraction  of  a  mile  in  the  south.    Below  this  extends  a 

Eeat  region  of  firwood  covering  the  whole  country  north-east  of 
ike  Vener  and  north  of  the  Dal  River.  The  fir  («««*  sylvestri$) 
and  pine  {Pinus  abies)  are  the  predominating  trees  Spruce  is 
common,  and  even  predominates  in  the  higher  parts  ^between  the 
S^eat  valleys  and  immediately  below  the  birch-belt)  in  the  north 
«f  Norrlaflo.   South  of  the  soathem  limit  indicated,  in  the  midland 


district  of  the  grett  We^  the  Mk  (OKpttu  fttmaada^  eppeara 
as  well  as  pine  and  fir ;  and,  as  much  of  this  area  is  under  cultivation, 
many  other  trees  have  been  introduced,  as  the  ash,  maple,  elm  and 
lime.  South  of  a  line  running,  roughly,  from  the  foot  of^  Lake  Vener 
to  Kalmar  on  the  Baltic  coast  the  beech  begins  to  appear,  and  in 
Skine  and  the  southern  part. of  the  Catt^at  seaboard  becomes 
predominant  in  the  woods  which  break  the  wide  cultivated  places. 
Of  wild  flowering  plants  only  a  very  few  are  endemic  species  (tnough 
more  are  endemic  varieties) ;  the  bulk  are  immigrants  after  the  last 
glacial  epoch.  Of  these  moat  are  common  to  arctic  lands,  or  occur 
as  alpine  plants  in  lower  latitudes.  The  number  of  species  decreases 
according  to  geographical  distributbn  irom  south  to  north;  thoa 
while  upwardsof  1000  are  found  in  SIc&ne. there  are  only  about  700 
in  the  midlands,  500  In  the  tower  parts  of  southern  Norrland  and 
less  than  aoo  in  the  extreme  north. 

/bmia.— The  effccu  of  the  great  latttudinat  range  of  Swede* 
on  its  clirfiate  and  flora  has  its  parallel  to  a  modified  extent  in  the 
case  of  fauna.  Oaly  a  few  animals  are  common  to  the  entire 
country,  such  as  the  nare  {Lefiu  Hmiius)  and  the  weasel ;  ahhough 
certain  others  may  be  addea  if  the  high  mountain  region  be.  left 
out  of  consideration,  such  as  the  squirrel,  fox  and  vanons  direwsi 
Among  large  animals,  the  common  bear  and  the  wolf  have  been 
greatly  reduced  in  numbers  even  within  later  historic  times.  These 
and  the  lynx  are  now  restricted  to  the  solitary  depths  of  the  northers 
forests.  Characteristic  of  the  high  mountainous  region  are  the  arctic 
fox.  the  glutton  and  the  lemming,  whose  singular  intermittent 
migratbns  to  the  lowlands  have  a  considerable  temporary  influence 
on  the  distribution  of  beasts  and  birds  of  prey.  '  Tbere  may  also  be 
mentioned  the  wild  reindeer,  which  is  rare,  though  lar^e  domeatlcatei 
herds  are  kept  by  the  Lapps.  The  elk,  carefully  preserved,  haunts 
the  lonely  forests  from  the  Aictic  Cirele  even  to  tne  Sm&land  high* 
lands.  The  roe-deer  and  red-deer  are  confined  to  the  southern  parta; 
though  the  first  is  found  in  the  south  of  the  midlaiid  plains.  Is 
these  plains  the  fox  is  most  abundant,  and  the  badger  ana  hedgehog 
are  found.  Martens  and  otters  are  to  some  extent  hunted  for  f  her 
skins.  A  white  winter  fur  is  characteristic  of  several  of  the  smaltor 
animals,  such  as  the  hare,  fox  and  weasel.  The  common  and  grey 
seals  are  met  with  in  the  neighbouring  seast  and  Pkoea  foetida  m 
confined  to  the  Bahic.  Among  birds  by  far  the  greater  proportion 
is  migrant.  Characteristic  types  common  to  the  whole  country  are 
the  teal,  snipe,  golden  plover  and  wagtail.  In  the  northern  moun- 
tains the  ptarmigan  is  common,  and  tike  other  creatures  assumes  s 
'white  winter  dress;  ducks  and  other  water-fowl  frequent  the  lakes; 
the  golden  eagle,  certain  buzzards  and  owls  are  found,  and  among 
smaller  birds  the  Lappland  bunting  iPltctrophanes  hponicu^ 
may  be  mentioned.  In  the  coniferous  forests  the  black  grouse, 
hazel  grouse  and  willow  grouse,  capercailzie  and  woodcock  are  the 
principal  game  birds;  the  crane  is  found  in  marshy  clearings,  birds 
of  prey  are  numertnis,  and  the  Siberian  jay  in  the  north  and  the 
common  jay  In  the  south  are  often  .heard.  But  in  the  northern 
forests  scnail  birds  are  few,  and  even  ia  summer  these  wilds  give  a 
strong  general  impression  of  lifelessness.  In  the  midlands  the  par- 
tridge is  fairiy^  common,  though  not  readily  enduring  the  harder 
winters;  and  ring-do\'es  and  stock-doves  occur.  The  lakes  are  the 
homes  of  s  variety  of  aquatic  birds.  On  the  coasts  a  number  d 
gtillft  and  terns  are  found,  also  the  eider-duck,  and  the  sea.«a|^, 
which,  however,  is  also  distributed  far  over  the  land.  The  species 
of  reptiles  and  amphibians  are  few  and  chiefly  confined  to  the 
southern  parts.  There  are  three  species  of  snake,  including  the 
viper;  three  of  tiiard;  and  eleven  01  batrachians.  The  riven  and 
laves  are  generally  well  stocked  with  fish,  such  as  salmon,  trout 
of  various  species,  gwyniad  and  vendace  (especially  in  the  north), 

f>ike.  eels,  perch  of  various  species,  turbot,  bream  and  roach.  The 
ew  sportsmen  who  have  visited  the  higher  parts  of  the  great  northern 
rivers  have  found  excelknt  trout-fishing,  with  pike,  pereh,  char  and 
grayling,  the  char  occurring  in  the  uppermost  parts  of  the  riven, 
ana  the  {grayling  below  them.  The  fisheries,  both  fresh-water  and 
sea,  are  important,  and  fall  for  consideration  as  an  industnr.  The 
herring,  cod.  flatfish,  mackerel  and  sprat  are  taken  in  the  seas, 
and  also  great  numbere  of  a  small  herring  called  stfdmming.  In 
the  brackish  waters  of  the  east  coast  sea  fish  are  found,  tocher  with 
pike,  pereh  and  other  fresh-water  forms.  The  crayfish  is  common 
in  many  places  in  central  and  southern  Sweden.  Pearla  are  some- 
times found  in  the  fresh-water  mussel  (MargaHtan*  margartiifem) ; 
thus  a  tributary  of  the  Lilla  Lule  River  takes,  its  name.  Pcrle  Kiver. 
from  the  pearls  found  in  it.  Among  the  lower  marine  animals  a 
few  types  of  arctic  origin  are  found,  not  only  in  the  Baltic  but  even 
in  Lalws  Vener  and  Vetter,  having  remained,  and  In  the  case  of  the 
lakes  survived  the  change  to  fre^  water,  after  the  disappearance 
of  the  connexNMi  with  the  Aretie  seas  across  the  region  01  the  great 
lakes,  the  Baltic,  and  north-east  thereof.  The  mdluscan  uuna 
is  fairiy  rich,  and  insect  fauna  ihuch  more  so.'  even  in  the  north. 
In  summer  in  the  uplands  and  the  north  the  mosquito  is  suflfciently 
common  to  cause  some  little  annoyaace. 

PeopU.^Tht  population  of  Sweden  m  1900  was  5>x3^i44i- 
Tbe  census  b  taken  in  an  unosnsl  manner,  being  drawn  «p  from 
the  registries  of  the  clergy  according  to  parishes  every  ten  years. 
Approximate  returns  are  made  by  the  dergy  annually.    The 
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letiieiBfiikt  of  Fitderfk  SUag  MtMWied  Svvrdnii^'s  diief  poUtkal 
opponent  from  tlie  f&dd.  He  wm  aided  in  his  campaign  by 
Bj&rnstjerae  B jOrason^  and  after  a  series  of  political  crises  he 
became  prime  minister  in  June  i8&|.  But  when  be  became  prime 
minister  he  ioon  found  himself  at  issue  with  Bj5mson  on  church 
matters.  Inspired  chiefly  by  his  nephew  Johan  he  secured  the 
refusal  of  a  pension  to  tl^  novelist  KieUand  because  of  his  anti- 
clerical views,  and  be  further  wished  to  give  the  parish  councils 
the  right  to  strike  off  the  voting  list  persons  who  had  broken 
away  from  church  discipline.  Therefore,  although  during  his 
term  of  office  no  fewer  than  eighty-nine  measures,  many  of  them 
involving  useful  reforms,  became  law,  he  failed  to  satisfy  the 
extremists  among  his  supporters,  and  was  driven  to  rely  on  the 
moderate  LiberaU.  He  was  compelled  to  retire  in  1889,  and  died 
on  the  17th  of  February  1892  at  Christiania. 

8WABIA,  SuABXA  or  Sdevia  (Ger.  Sckwabat),  one  of  the 
steoDhduchies  of  medieval  Germany,  taking  its  name  from  the 
Suevi,  a  Uibe  who  inhabited  the  district  in  the  first  century  of 
the  Christian  era.  Dwelling  in  the  angle  formed  by  the  Rhine 
and  the  Danube,  they  were  joined  by  other  tribes,  and  were 
called  Alamanni,  whilst  the  district  was  called  Alamannia, 
until  about  the  nth  century,  when  the  form  Swabia  began  to 
prevail  In  496  the  Alamanni  were  defeated  by  Clovis,  king  of 
the  Franks,  brought  under  Frankish  rule,  and  governed  by  dukes 
who  were  dependent  on  the  Frankish  kings.  In  the  7th  oentuiy 
the  people  were  converted  to  Christianity,  bishoprics  were 
founded  at  Augsburg  and  Constance,  and  in  the  8th  century 
abbeys  at  Reich^nau  and  St  GalL  The  Alamanni  had  gradually 
thrown  off  the  Frankish  yoke,  but  in  730  Charl^  Martd 
again  reduced  them  to  dependence,  and  his  son  Pippin  the 
Short  abolished  the  tribal  duke  and  ruled  the  duchy  by  two 
counts  palatine,  or  Kammcrbokn. 

The  duchy,  which  was  divided  into  gout  or  counties,  took  about 
this  time  the  extent  which  it  retained  throughout  the  middle 
ages,  and  was  bounded  by  the  Rhine,  the  lake  of  Constance, 
the  Lech  and  Franconia.  The  Lech,  separating  Alamannia  from 
Bavaria,  did  not  foim,  either  ethnologically  or  geographically, 
a  very  strong  boundary,  and  there  was  a  good  deal  of  inter- 
communion between  the  two.  races.  During  the  later  and 
weaker  years  of  the  Carolingian  rule  the  counts  became  almost 
independent,  and  a  struggle  for  supremacy  took  place  between 
them  and  the  bishops  of  Constance.  The  chief  fanuly  in  Ala- 
mannia was  that  of  the  counts  of  Raetla,  who  were  sometimes 
called  margraves,  and  one  of  whom«  Burkhard,  was  called  duke 
of  tiU  Akminnia,  Burkhard  was  killed  in  9x1,  and  two  counts 
palatine,  Bertold  and  Erchanger,  were  accused  of  treason,  and 
put  to  death  by  order  of  the  German  king  Conrad  L  In  917, 
Burkhard,  count  in  Ractia,  took  the  title  of  duke,  and  was 
recognized  as  such  by  King  Henry  L,  the  Fowler,  in  919.  His 
position  was  virtually  independent,  and  when  he  died  in  926  he 
was  succeeded  by  Hermann,  a  Franconian  noble,  who  married 
his  widow.  When  Hermann  died  in  948  Otto  the  Great  gave 
the  duchy  to  his  own  son  Ludolf,  who  had  married  Hermann's 
daughter  Ida;  but  he  reduced  the  ducal  privileges  and 
appointed  counts  palatine  to  watch  the  royal  interests.  Ludolf 
revolted,  and  Was  deposed,  and  other  dukes  followed  in  quick 
succession.  Burkhard  11.,  son  of  Burkhard  I.,  ruled  from  954  to 
973,  Ludolf's  son,  Otto,  afterwards  duke  of  Bavaria^  to  982,  and 
Conrad  I.,  a  relative  of  Duke  Hermann  I.,  until  997.  Hermann  II., 
possibly  a  son  of  Conrad,  succeeded,  and,  dying  in  1003,  was 
follow^  by  his  son  Hermann  IIL  During  these  years  the 
Swabians  were  loyal  to  the  kings  of  the  Saxon  house,  probably 
owing  to  the  influence  of  the  bishops.  Hermann  IIL  had  no 
children,  and  the  succession  passed  to  Ernest,  son  of  his  eldest 
sister  Gisela  and  Ernest  I.,  margrave  of  Austria.  Ernest  held 
the  duchy  for  his  son  until  his  own  death  in  zors,  when  Oisela 
undertook  the  government,  and  was  married  a  second  time,  to 
Conrad,  duke  of  Franconia,  who  was  afterwards  the  German 
king  Conrad  11.  When  Ernest  came  of  age  he  quarrelled 
with  hb  step-father,  who  deposed  him,  and,  in  1030,  gave  the 
duchy  to  Giada*s  second  ton,  Hermann  IV.  and,  on  his  death 
S  iO}S,  to  Henry,  his  own  loa  by  Giaeia.    In  1043  Hcniy, 


who  had  becone  Gcnnan  kfag  u  Beniy  IP.,  granted  Ahmannk 
to  Otto,  grandson  of  the  emperor  Otto  II.  and  count  palatine 
of  the  Rhin^  and,  in  X048,  to  Otto,  count  of  Schweinfurt, 
Rudolph,  count  of  Rhcinfelden,  was  the  next  duke,  and  in  1077 
he  was  chosen  German  king  in  opposition  to  the  emperor 
Henry  IV.,  but  found  little  support  in  Swabia,  which  was  given 
by  Henry  to  his  faithful  adherent,  Frederick  L,  count  of  Hohen- 
staufen.  Frederick  had  to  fight  for  his  position  with  Bertold, 
son  of  Duke  Rudolph,  and  the  duke's  aon-in-law,  Bertold  II., 
duke  of  Zlhringen,  to  whom  he  ceded  the  Breisgan  in  1096. 
Frederidc  IL  succeeded  his  father  in  1x05,  and  was  followed 
by  Frederick  HI.,  afterwards  the  emperor  Frederick  I.  The 
earlier  Hohenstaufen  increased  the  imperial  domain  in  Swabia, 
where  they  received  steady  support,  although  ecdeaiaatical 
influences  were  very  strong.  In  1x52  Fredeiick  L  gave  the 
duchy  to  his  kinsman,  Fkederick,  count  of  Rothenburg  and  duke 
of  Franomiia,  after  whose  death  in  XX67  it  was  held  suooessivdy 
by  three  aons  of  the  emperor,  the  yoimgest  of  whom,  Philip, 
was  chosen  German  king  in  1x98.  During  his  struggle  for  the 
throne  Philip  purchased  support  by  large  cessions  of  Swabian 
lands,  and  the  duchy  remained  in  the  royal  hands  during  the 
reign  of  Otto  IV.,  and  came  to  Frederick  IL  in  X3X4.  Frederick 
granted  Svrabia  to  his  son.  Henry,  and,  after  his  rebellion  in 
X23$,  to  his  son  Conrad,  whose  son  Conradin,  setting  out  in  1266 
to  take  possession  of  Sicily,  pledged  his  Swabian  inheritance 
to  Ulrich  n.  count  of  WOrttemberg.  The  duchy  was  ripe  for 
dissolution  and,  after  Conradin's  death,  in  X368,  the  chief 
authority  in  Smibia  fell  to  the  counts  of  WUrttemberg,  the  mar- 
graves of  Baden,  the  counts  palatine  of  Tubingen,  the  counts 
of  Hohenzollcm  and  others. 

When  the  emperor  Maximilian  I.  divided  Germany  into  circles 
in  X  51 2,  one,  which  was  practically  coterminous  with  the  duchy, 
was  caUed  Uie  Swabian  circle.  The  area,  which  was  formerly 
Swabia,  is  now  covered  by  the  kingdom  of  WOrttemberg,  the 
giand-duchy  of  Hesse  and  the  western  part  of  the  kingdom 
of  Bavaria.  Although  the  name  Swabia  is  occaaonally  used 
in  a  general  way  to  denote  the  district  formerly  occupied  by  the 
duchy,  the  exact  use  of  the  name  is  now  confined  to  a  Bavarian 
province,  with  its  capital  at  Augsburg. 

See  J.  Leichtlen.  Schvaben  unter  den  Kdwieru  (Fraburg.  x8a5); 

LC.  v.  Pfister.  Pr^gmaHscke  GesekidUe  ton  Sckwaben  (Heilbrann. 
t  part,  1803,  eontiBuatien  to  1496^  1837)* 

8WABUM  LB40I7B,  an  association  of  German  dties,  prin- 
cipally in  the  territory  which  had  formed  the  old  duchy  of 
Swabia.  The  name,  though  usually  given  to  the  great  federa- 
tion of  X488,  is  applicable  also  to  several  earlier  leagues  {e.g. 
those  of  X33X,  X376).  The  Swabian  cities  had  attained  great 
prosperity  tmder  the  protection  of  the  Hohenstaufen  emperors, 
but  the  extinction  of  that  house  in  x  268  was  followed  by  dis- 
integration. Cities  and  nobles  alike,  now  owing  allegiance  to 
none  but  the  emperor,  who  was  seldom  able  to  defend  them, 
were  exposed  to  the  aggression  of  ambitious  princes. 

In  Z33X,  twenty-two  Swabian  cities,  including  Ulm,  Augsburg, 
Reutllngen  and  Heilbronn,  formed  a  league  at  the  instance  of 
the  emperor  Louis  the  Bavarian,  who  in  return  for  their  support 
promised  not  to  mortgage  any  of  them  to  a  vassal  The 
count  of  WOrttemberg  was  induced  to  join  in  X340.  Under 
Charles  IV.  the  lesser  Swabian  nobles  began  to  combine  against 
the  cities,  and  formed  the  SchUgclerbund  (from  ScMegel,  a  maul). 
Civil  war  ensuing  in  1367,  the  emperor,  jealous  of  the  growing 
power  of  the  cities,  endeavoured  to  set  up  a  league  under  his 
own  control,  for  the  maintenance  of  pubb'c  peace  {iMndfriedens- 
bund,  1370).  The  defeat  of  the  city  league  by  Eberfaard  II.  of 
WUrttemberg  m  1372,  the  murder  of  the  captain  of  the  league, 
and  the  breach  of  his  obligations  by  Charles  IV.,  led  to  the 
formation  of  a  new  league  of  fourteen  Swabian  dties  led  by 
Ulm  in  1376.  This  league  triumphed  over  the  count  of  WOrttem- 
berg at  Reutllngen  in  1377,  and  the  emperor  having  removed 
his  ban,  it  assumed  a  permanent  character,  set  up  an  arbitration 
court,  and  was  npidly  extended  over  the  Rhineland,  Bavaria 
and  Franconia.  In  1382  an  alliance  was  made  at  Ehingen  with 
the  ttchduke  of  Austria,  and  through  his  mediation  with  the 
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three  chfeC  knightly  aseocUtioDs  of  Swabia.  The  new  king, 
Weoceslaus,  b<H>ed  at  first,  Uke  his  father  Charles,  to  check  the 
federal  movement  by  associating  all  estates  of  the  realm  under 
his  own  lead  in  Landfriedcnseinigungcn,  but  such  a  compact 
made  at  Heidelberg  in  1384,  although  renewed  at  Mergentheim 
three  years  later,  was  a  mere  makeshift.  The  struggle  between 
burghers  and  nobles  was  precipitated  by  the  inclusion  of  the 
urban  members  of  the  Swiss  confederation  in  the  league  in  1385 
and  the  overthrow  of  Archduke  Leopold  of  Austria  by  the  latter 
at  Sempacb  in  the  following  year.  A  quarrel  between  the  duke 
of  Bavaria  and  the  archbishop  of  Salzburg  gave  the  signal  for  a 
general  war  in  Swabia,  in  which  the  cities,  weakened  by  their 
isolation,  mutual  jealousies  and  internal  conflicts,  were  defeated 
by  Count  Eberhard  II.  at  Dofilingen  (Aug.  34,  1388),  and 
were  severally  taken  and  devastated.  Most  of  them  quietly 
acquiesced  when  Wenceslaus  proclaimed  a  Landfriede  at 
Eger  in  1389  and  prohibited  all  leagues  between  cities.  The 
professed  alms  of  the  cities  which  had  formed  this  league  of 
1376  were  the  maintenance  of  their  imperial  status  {ReichS' 
unmiitelbarkeiOt  security  against  sale  or  mortgage  and  against 
excessive  taxation,  the  protection  of  property,  trade  and  traffic, 
and  the  power  to  suppress  disturbances  of  the  peace.  There  is 
00  trace  of  co-operation  with  the  Hanseatic  towns.  The 
league  necessarily  opposed  the  pretensions  of  the  emperors 
and  the  electoral  princes,  especially  as  set  forth  in  the  Golden 
Bull,  and  in  accordance  with  the  growing  spirit  of  dvil  freedom 
demanded  a  share  in  the  government,  but  that  there  was  any 
widespread  conscious  desire  for  a  fundamental  change  in  the 
constitution,  for  the  abolition  of  aristocratic  privilege  or  for 
a  republic,  as  certain  historians  maintain,  is  improbable 
(K.  KlUpfel,  Der  sckw&bische  Bund). 

For  nearly  a  century  there  was  no  great  effort  at  federation 
among  the  Swabian  cities,  attention  being  diverted  to  the 
eccl^iastical  controversies  of  the  time,  but  there  were  partial 
and  short-lived  associations,  e.g,  the  league  of  twelve  Swabian 
cities  in  defence  of  their  Liberties  in  1392,  the  Marbach  league  in 
H°S  against  the  German  king,  Rupert,  and  in  1441  the  um'on 
of  twenty-two  dlies  (in  1446  thirty-one)  headed  by  Ulm  and 
Nuremberg,  for  the  suppression  of  highway  robbery.  This 
latter  union  in  1449  formed  a  standing  army  and  waged  war  on 
a  confederation  of  princes  led  by  Albert  Achilles,  afterwards 
elector  of  Brandenburg  (7.9.). 

The  growing  anarchy  in  Swabia,  where  the  dties  were  violently 
agitated  by  the  constant  infringement  of  their  liberties  (e.g. 
the  annexation  of  Regcnsburg  by  Bavaria  in  i486),  induced 
Frederick  III.,  who  required  men  and  money  for  the  Hungarian 
War,  to  condliate  the  cities  by  propounding  a  scheme  of  pacifica- 
tion and  reform.  His  commissioner,  Count  Hugo  of  Werdenbcrg, 
met  the  Swabian  estates  at  Essiingen  and  laid  before  them  a 
plan  probably  drawn  up  by  Bertold,  elector  of  Mainz,  and  on  the 
14th  of  February  1488  the  Great  Swabian  League  was  con- 
stituted. There  were  four  constituent  parties,  the  archduke 
Sigismund  of  Austria,  Count  Eberhard  V.  (afterwards  duke) 
of  WOrttemberg,  who  became  the  first  captain  of  the  league, 
the  knightly  league  of  St  George,  and  lastly  twenty-two  Swabian 
imperial  dties.  The  league  received  a  formid  constitution 
with  a  federal  oooncil  consisting  of  three  colleges  of  nine  coun« 
cilloTS  each,  a  captain  and  a  federal  court  with  judidal  and 
executive  powet*.  The  armed  force  which  was  to  police  Swabia 
consisted  of  12,000  fool  and  isoo  horse,  each  party  contributing 
one-fourth.  The  league  gained  strength  by  the  speedy  accession 
of  Augsbuigand  other  Swabian  cities,  the  margraves  of  Branden- 
bttrg-Anabacb,  Baiieuth  and  Baden,  the  four  Rhenish  electors, 
tec.,  and  in  1490  of  Maximilian,  king  of  the  Romans,  whom  the 
league  had  helped  to  Yeseue  from  the  hands  of  the  Netherlanders 
in  14SS.  k  did  not  render  him  the  aupport  he  expected  in  his 
foreign  policy,  but  it  performed  its  primary  work  <A  restoring 
and  maintaining  order  with  energy  and  efficiency.  In  1492  it 
compelled  Duke  Albert  of  Bavaria  to  renounce  Regensburg; 
in  1 519  it  expelled  the  tnrbulent  duke,  Ulrich  of  WOrttembergt 
who  hsid  seiiod  Reutlingen,  and  it  sold  his  duchy  to  Charles  V.; 
and  in  1523  it  defeated  (he  Fnmconiati  knigbu  wlio  had  takeft 


up  ama  with  Fraas  von  Sickingen.  In  1525,  TnicfaaeBB,  the 
league  captain,  aided  by  the  forces  of  Ttier  and  the  palatinate, 
overthrew  the  rebd  peasants  of  Kdnigahofen  on  the  Taaber  and 
at  Ingolstadt. 

The  league,  which  had  been  several  times  renewed,  expired 
on  the  2nd  of  February  1534,  its  dissolution  being  due  to 
internal  dissensions  regarding  the  reformation.  Futile  attempts 
were  made  to  renew  it,  in  1535  by  the  Bavarian  chancellor, 
Eck,  and  in  1547  by  Charles  V. 

•  See  E.  Ounn.  Zvr  GesdnehU  des  Kk»diiseken  Bitndes  (Giessen, 
1861);  K.  KlOpfel. "  Der  schwSbische  Bund  "  Qn  HUt.  TasckenbucM, 
1883-1884),  Urkund€n  tur  CfschichU  des  sckwObiseJun  Bundes 
(Stuttgart,  1846-1853).  CA.  B.  Go.) 

SWADLINCOTE,  a  town  in  the  southern  parliamentary 
division  of  Derbyshire,  England,  15  m.  S.S.W.  of  Derby,  and 
4  m.  S.E.  of  Burton-upon-Trent,  on  the  Midland  railway. 
Pop.  (1901),  urban  district  of  Swadlincote  district,  18,014. 
This  indudes  the  dvH  parishes  of  Swadlincote,  Church  Gres- 
ley  and  Stanton  and  NcwhaJI,  which  together  form  a  k^ge 
industrial  township,  mainly  devoted  to  the  manufacture  of 
earthenware  and  fireclay  goods.  There  are  collieries  in  the 
ndghbourhood. 

SWAFFHAII,  a  market  town  in  the  south-western  parlia- 
mentary division  of  Norfolk,  England;  xxx  m.  N.N.E.  from 
London  by  the  Great  Eastern  railway.  Pop.  of  urban  district 
(1901),  3371.  The  town  lies  high,  in  an  open,  healthy  district. 
The  church  of  St  Peter  and  St  Paul  is  Perpendicular,  a  hand- 
some crudform  structure  with  central  tower,  and  has  a  fine 
carved  roof  of  wood.  The  town,  which  has  a  town-hall  and 
assembly  rooms,  possesses  iron  foundries  and  a  considerable 
agricultural  trade,  with  cattle  fairs.  At  Castle  Acre,  4  m.  N., 
are  the  picturesque  ruins  of  a  Qu^iac  priory,  founded  shortly 
after  the  Conquest  by  WilUam  de  Warren.  These  comprise 
portions  of  the  church,  induding  the  fine  west  front,  arcaded, 
with  three  Norman  doors  and  a  Perpendicular  window,  with  the 
chapter-house,  cloisters  and  conventual  buildings.  The  majority 
of  the  remains  are  Norman  or  Perpendicular.  The  castle  of  the 
same  founder  has  left  little  but  its  foundations,  but  it  was  erected 
within  the  protection  of  a  remarkable  series  of  earthworks, 
which  remain  in  good  condition^  These  are  apparently  in  part 
Roman,  in  part  earlier.  The  site,  on  which  Roman  coins, 
pottery  and  other  remains  have  been  discovered,  was  on  ap 
andent  trackway  rimning  north  and  south.  It  may  be  noted 
that  dc  Warren  founded  a  similar  castle  and  priory  at  Lewes 
in  Sussex.  The  church  of  St  James,  Castle  Acre,  contaiiis  good 
Early  English  and  Perpendicular  work. 

SWAHIU  (Wa^'wakUif  i.e.  coast  people,  from  the  Arabic 
sUhil,  coast),  a  term  commonly  appUed  to  the  inhabitants  of 
Zanzibar  and  of  the  opposite  mainland  bet^iieen  the  parallels 
of  2^  and  9**  S.,  who  speak  the  Ki-Swahxli  language.  The 
Swahili  are  essentially  a  mixed  people,  the  result  of  long  crossin|( 
between  the  negroes  of  the  coast  and  the  Arabs,  with  an  ad- 
mixture Of  slave  blood  from  nearly  all  the  East  African  tribes. 
Among  Swahili  are  found  every  shade  of  colour  and  every  type 
of  physique  from  the  full-blooded  negro  to  the  pure  Semite. 
Usually  they  are  a  powerfully  built,  handsome  people,  inclined 
to  stoutness  and  with  Semitic  features.  They  number  about 
a  million.  They  figured  largely  in  the  history  of  African  enter- 
prise during  the  19th  century.  The  energy  and  intelligence 
derived  froih  their  Semitic  blood  have  enabled  them  to  ttJie  a 
leading  part  in  the  development  of  trade  and  the  industries, 
as  shown  in  the  wide  diffusion  of  their  language,  which,  like 
the  Hindustani  in  India  and  the  Guarani  in  South  America^ 
has  become  the  prindpal  medium  of  intercommunication  in  a 
large  area  of  Africa  south  of  the  equator.  During  his  journey 
from  the  Indian  Ocean  to  the  Atlantic  (187^1874)  Commander 
V.  Lovett  Cameron  found  that  a  knowledge  of  this  language 
enabled  him  everywhere  to  dispense  with  the  aid  of  an  Tnter^ 
preter,  as  it  was  understood  by  one  or  more  persons  in  all  the 
tribes  along  the  route.  Owing  to  this  circumstance  the  Swahili 
have  been  foynd  ioviduable  assistants  in  every  expedition  froin 
the  eastern  seaboard  Iq  the  iMeriorafter  they  htput  t*  to 
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letifement  of  Fifderfk  Sung  Mmovod  Sverdnip's  diief  poUtkal 
opponent  from  the  f&dd.  He  wm  aided  in  hii  cunpAign  by 
Bjdrnstjerae  BjOinaQn,  and  after  a  seriea  of  political  criaeilie 
became  pnme  ininister  in  June  1884.  But  when  he  became  prime 
minister  he  tfoon  found  himself  at  issue  with  Bjdcnson  on  church 
matters.  Inspired  chiefly  by  his  nephew  Johan  be  secured  the 
refusal  of  a  pension  to  the  novelist  Kielland  because  of  his  anti- 
derical  views,  and  he  further  wished  to  give  the  parish  councils 
the  right  to  strike  off  the  voting  list  persons  who  had  broken 
away  from  church  discipline.  Therefore,  although  during  his 
term  of  ofike  no  fewer  than  eighty-nine  measures^  many  of  them 
involving  meful  reforms,  became  law,  he  failed  to  satisfy  the 
extremists  among  his  supporters,  and  was  driven  to  rely  on  the 
moderate  LiberaU.  He  was  compelled  to  retire  in  1889,  and  died 
on  the  z  7th  of  February  1892  at  Christiania. 

SWABIA,  SuABiA  or  Suevia  (Ger.  Schwabm),  one  ef  the 
ateoHiuchies  of  medieval  Germany,  taking  its  name  from  the 
Suevi,  a  tribe  who  inhabited  the  district  in  the  first  century  of 
the  Chxistiaa  era.  Dwelling  in  the  angle  formed  by  the  Rhine 
and  the  Danube,  they  were  joined  by  other  tribes,  and  were 
called  Alamanni,  whilst  the  district  was  called  Alamannia, 
until  about  the  nth  century,  when  the  form  Swabia  began  to 
prevail.  In  496  the  Alamanni  were  defeated  by  Clovis,  king  of 
the  Franks,  brought  under  Frankish  rule,  and  governed  by  dukes 
who  were  dependent  on  the  Frankish  kings,  la  the  7th  oentuiy 
the  people  were  converted  to  Christianity,  bishoprics  were 
founded  at  Augsburg  and  Constance,  and  in  the  8th  century 
abbeys  at  Rcicbenau  and  St  GaU.  The  Alamanni  had  gradually 
thrown  off  the  Frankish  yoke,  but  in  730  Charl^  Martd 
again  reduced  them  to  dependence,  and  his  son  Pippin  the 
Short  abolished  the  tribal  duke  and  ruled  the  duchy  by  two 
ooimts  palatine,  or  Kammcrbotcn, 

The  duchy,  which  was  divided  into  gaus  or  counties,  took  about 
this  time  the  extent  which  it  retained  throughout  the  middle 
ages,  and  was  bounded  by  the  Rhine,  the  lake  of  Constance, 
the  Lech  and  Franconia.  The  Lech,  separating  Alamannia  from 
Bavaria,  did  not  form,  either  ethnologically  or  geographically, 
a  very  strong  boundary,  and  there  was  a  good  deal  of  inter- 
communion between  the  two.  races.  During  the  later  and 
weaker  years  of  the  Carolingian  rule  the  coimts  became  almost 
independent,  and  a  struggle  for  supremacy  took  place  between 
them  and  the  bishops  of  Constance.  The  chief  fanuly  in  Ala- 
mannia was  Uiat  of  the  counts  of  Raetia,  who  were  sometimes 
called  margraves,  and  one  of  whom,  Burkhard,  was  called  duke 
of  ike  Alaminnia,  Burkhard  was  kUIed  In  9x1,  and  two  counts 
palatine,  Bertold  and  Erchanger,  were  accused  of  treason,  and 
put  to  death  by  order  of  the  German  king  Conrad  I.  In  917, 
Burkhard,  count  in  Raetia,  took  the  title  of  duke,  and  was 
recognized  as  such  by  King  Henry  L,  the  Fowler,  in  919.  His 
position  was  virtually  independent,  and  when  he  died  in  926  he 
was  succeeded  by  Hermann,  a  Franconian  noble,  who  married 
his  widow.  When  Hermann  died  in  948  Otto  the  Great  gave 
the  duchy  to  his  own  son  Ludolf,  who  had  married  Hermann's 
daughter  Ida;  but  he  reduced  the  ducal  privileges  and 
appointed  counts  palatine  to  watch  the  royal  interests.  Ludolf 
revolted,  and  was  deposed,  and  other  dukes  followed  in  quick 
succesuon.  Burkhard  IL,  son  of  Burkhard  I.,  ruled  from  954  to 
973,  Ludolfs  son,  Otto,  afterwards  duke  of  Bavaria,  to  982,  and 
Conrad  L,  a  relative  of  Duke  Hermann  I.,  until  997.  Hermann  U., 
possibly  a  son  of  Conrad,  succeeded,  and,  dying  in  1003,  was 
followed  by  his  son  Hermann  IIL  During  these  years  the 
Swabians  were  loyal  to  the  kings  of  the  Saxon  house,  probably 
owing  to  the  influence  of  the  bishops.  Hermann  III.  had  no 
children,  and  the  succession  passed  to  Ernest,  son  of  his  eldest 
sister  Gisela  and  Ernest  I.,  margrave  of  Atistria.  Ernest  held 
the  duchy  for  his  son  untU  his  own  death  in  X015,  when  GiseU 
undertook  the  government,  and  was  married  a  second  time,  to 
Conrad,  duke  of  Franconia,  who  was  afterwards  the  German 
king  Conrad  II.  When  Ernest  came  of  age  he  quarrelled 
with  his  step-father,  who  deposed  him,  and,  in  X030,  gave  the 
duchy  to  Gisela's  second  son,  Hermann  IV.  and,  on  his  death 
in  X038,  to  Henry,  hb  own  10a  by  Giseia.    In  1045  Hcniy, 


who  had  beoone  German  ^ng  as  Beniy  m.,  granted  Abnannift 
to  Otto,  grandson  of  the  emperor  Otto  U.  and  count  palatme 
of  the  Rhane^  and,  in  X048,  to  Otto,  count  of  Schweinfurt. 
Rudolph,  count  of  Rheinfelden,  waa  the  next  duke,  and  in  1077 
he  was  chosen  German  king  in  opposition  to  the  emperor 
Henry  IV.,  but  found  little  support  in  Swabia,  which  was  given 
by  Henry  to  his  faithful  adherent,  Frederick  I.,  count  of  Hohen- 
staufen.  Frederick  had  to  fight  for  his  position  with  Bertold, 
son  of  Duke  Rudolph,  and  the  duke'a  aon-in-law,  Bertold  11., 
duke  of  Zghringen,  to  whom  he  oeded  the  Breisgau  in  1096. 
Frederick  IL  succeeded  his  father  In  nos,  and  was  followed 
by  Frederick  IIL,  afterwards  the  emperor  Frederick  I.  The 
earlier  Hohenstaufen  increased  the  imperial  domain  in  Swabia, 
where  they  received  steady  support,  although  ecclesiastical 
influences  were  very  strong.  In  1x52  Frederick  L  gave  the 
duchy  to  his  kinsman,  Frederick,  count  of  Rothenbutg  and  duke 
of  Francmiia,  after  whose  death  in  1x67  it  waa  held  successively 
by  three  sons  of  the  emperor,  the  youngest  of  whom,  Philip, 
was  chosen  Gemum  king  in  1x98.  During  his  struggle  for  the 
throne  Philip  purchased  support  by  large  cessions  of  Swabian 
lands,  and  the  duchy  remained  in  the  royal  hands  during  the 
reign  of  Otto  IV.,  and  came  to  Frederick  IL  in  12x4.  Frederick 
granted  Swabia  to  his  son.  Henry,  and,  after  his  rebellion  in 
123$,  to  his  son  Conrad,  whose  son  Conradin,  setting  out  in  X266 
to  take  possession  of  Sicily,  pledged  his  Swabian  inheritance 
to  Ulrich  n.  count  of  WUrttemberg.  The  duchy  was  ripe  for 
dissolution  and,  after  Conradin's  death,  in  X268,  the  chief 
authority  in  Swabia  fell  to  the  counts  of  WUrttemberg,  the  mar- 
graves of  Baden,  the  counts  palatine  of  Tubingen,  the  counts 
of  Hohenzollem  and  others. 

When  the  emperor  Maximilian  I.  divided  Germany  into  circles 
in  X  51 2,  one,  which  was  practically  coterminous  wi^  the  duchy, 
was  caUed  the  Swabian  circle.  The  area,  which  was  formerly 
Swabia,  is  now  covered  by  the  kingdom  of  WUrttemberg,  the 
grand-duchy  of  Hesse  and  the  western  part  of  the  kingdom 
of  Bavaria.  Although  the  name  Swabia  is  occasionally  used 
in  a  general  way  to  denote  the  district  formerly  occupied  by  the 
duchy,  the  exact  use  of  the  name  is  now  confined  to  a  Bavarian 
province,  with  its  capital  at  Augsburg. 

See  J.  Leichtlen.  Sckwdben  inter  den  RSmem  (FrabuiT,  182$); 

LC.  V.  Pfister,  PiiunuUiscke  Geschichte  ton  Schnaben  (Holbronn, 
t  part,  1803,  eontmuatioa  to  14961 1837). 

8WABUM  LBAOUBi  an  association  of  German  dties,  prtnp 
cipally  in  the  territory  which  had  formed  the  <Ad  duchy  of 
Swabia.  The  name,  though  usually  given  to  the  great  federa- 
tion of  X488,  is  applicable  also  to  several  earlier  leagues  (e.g. 
those  of  133X,  X376).  The  Swabian  cities  had  attained  great 
prosperity  tmder  the  protection  of  the  Hohenstaufen  emperors, 
but  the  extinction  of  that  house  in  X268  was  followed  by  dis- 
integration. Cities  and  nobles  alike,  now  owing  allegiance  to 
none  but  the  emperor,  who  was  seldom  able  to  defend  them, 
were  exposed  to  the  aggression  of  ambitious  princes. 

Iq  1^1 1  twenty-two  Swabian  cities,  including  Ulm,  Augsburg, 
Reutlingen  and  Heilbronn,  formed  a  league  at  the  instance  of 
the  emperor  Louis  the  Bavarian,  who  in  return  for  their  support 
promised  not  to  mortgage  any  of  them  to  a  vassal.  The 
count  of  WUrttemberg  was  induced  to  join  in  r34p.  Under 
Charles  IV.  the  lesser  Swabian  nobles  began  to  combine  against 
the  cities,  and  formed  the  Scfdegelerhund  (from  Schlegel,  a  maul). 
Civil  war  ensuing  in  X367,  the  emperor,  jealous  of  the  growing 
power  of  the  cities,  endeavoured  to  set  up  a  league  under  his 
own  control,  for  the  maintenance  of  public  peace  {Landfriedens- 
bund,  X370).  The  defeat  of  the  city  league  by  Eberfaard  n.  of 
WUrttemberg  m  1372,  the  murder  of  the  captain  of  the  league, 
and  the  breach  of  his  obligations  by  Charles  IV.,  led  to  the 
formation  of  a  new  league  of  fourteen  Swabian  cities  led  by 
Ulm  in  X376.  This  league  triumphed  over  the  count  of  WUrttem- 
berg at  Reutlingen  in  1377,  and  the  emperor  having  removed 
Ids  ban,  it  assumed  a  permanent  character,  set  up  an  arbitration 
court,  and  was  rapidly  extended  over  the  Rhineland,  Bavaria 
and  Franconia.  In  X383  an  aUlance  was  made  at  Ehingen  with 
the  ttchduks  o(  Austria,  and  through  his  mediation  with  the 
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three  chid  knig^itiy  BMocladons  of  SwtfaU.  The  new  king, 
Wenceslaus,  h<^)ed.  at  first,  like  his  father  Charles,  to  check  the 
federal  movement  by  associating  all  estates  of  the  realm  under 
bis  own  lead  in  Lattdfriedmseinigungcn,  but  such  a  compact 
made  at  Heidelberg  in  1384,  although  renewed  at  Mergentheim 
three  years  later,  was  a  mere  makeshift.  The  struggle  between 
burgheis  and  nobles  was  precipitated  by  the  inclusion  of  the 
urban  members  of  the  Swiss  confederation  in  the  league  in  1385 
and  the  overthrow  of  Archduke  Leopold  of  Austria  by  the  latter 
at  Sempacfa  in  the  following  year.  A  quarrel  between  the  duke 
of  Bavaria  and  the  archbishop  of  Salzburg  gave  the  signal  for  a 
general  war  in  Swabia,  in  which  the  cities,  weakened  by  their 
isolation,  mutual  jealousies  and  internal  conflicts,  were  defeated 
by  Count  Eberhard  II.  at  Doffingen  (Aug.  34,  1388),  and 
were  severally  taken  and  devastated.  Most  of  them  quietly 
acquiesced  when  Wenceslaus  proclaimed  a  Landfriede  at 
Eger  in  1389  and  prohibited  all  leagues  between  cities.  The 
professed  aims  of  the  cities  which  had  formed  this  league  of 
1376  were  the  maintenance  of  their  imperial  status  {lUicks- 
unmiiteibarkeif),  security  against  sale  or  mortgage  and  against 
excessive  taxation,  the  protection  of  property,  trade  and  traffic, 
and  the  power  to  suppress  disturbances  of  the  peace.  There  is 
DO  trace  of  co-operation  with  the  Hanseatic  towns.  The 
league  necessarily  oppmsed  the  pretensions  of  the  emperors 
and  the  electoral  princes,  specially  as  set  forth  in  the  Golden 
Bull,  and  in  accordance  with  the  growing  spirit  of  civil  freedom 
demanded  a  share  in  the  government,  but  that  there  was  any 
widespread  conscious  desire  for  a  fundamental  change  in  the 
constitution,  for  the  abolition  of  aristocratic  privilege  or  for 
a  republic,  as  certain  historians  maintain,  is  improbable 
(K.  KlUpfel,  Der  sckwUbische  Bund). 

For  nearly  a  century  there  was  no  great  effort  at  federation 
among  the  Swablan  dties,  attention  being  diverted  to  the 
ecclesiastical  controversies  of  the  lime,  but  there  were  partial 
and  short-lived  assodatlons,  e.g.  the  league  of  twelve  Swabian 
dties  in  defence  of  their  Uberties  in  1393,  the  Marbach  league  in 
X405  against  the  German  king,  Rupert,  and  in  1441  the  union 
of  twenty-two  dties  (in  1446  thirty-one)  headed  by  Ulm  and 
Nuremberg,  for  the  suppression  of  highway  robbery.  This 
latter  union  in  1449  formed  a  standing  army  and  waged  war  on 
a  confederation  of  princes  led  by  Albert  Achilles,  afterwards 
dector  of  Brandenburg  {q.v). 

The  growing  anarchy  in  Swabia,  where  the  dties  were  violently 
agitated  by  the  constant  infringement  of  their  liberties  {e.g. 
the  annexation  of  Regcnsburg  by  Bavaria  in  i486),  induced 
Frederick  III.,  who  required  men  and  money  for  the  Hungarian 
War,  to  condliate  the  cities  by  propounding  a  scheme  of  pacifica- 
tion and  reform.  His  commissioner.  Count  Hugo  of  Werdenberg, 
met  the  Swabian  estates  at  Esslingen  and  laid  before  them  a 
plan  probably  drawn  up  by  Bertold,  elector  of  Mainz,  and  on  the 
14th  of  February  1488  the  Great  Swabian  League  was  con- 
stituted. There  were  four  constituent  parties,  the  ardiduke 
Sigismund  of  Austria,  Count  Eberhard  V.  (afterwards  duke) 
of  Wiirttemberg,  who  became  the  first  captain  of  the  league, 
the  knightly  league  of  St  George,  and  lastly  twenty-two  Swabian 
imperial  dties.  The  league  received  a  form2d  constitution 
with  a  federal  conndl  consisting  of  three  colleges  of  nine  coun* 
ciUors  each,  a  captain  and  a  federal  court  with  Judidal  and 
executive  poweit.  The  armed  force  «hkh  Unas  to  police  Stmbia 
consisted  of  13,000  foot  and  t3oo  horse,  each  party  contributing 
one-fourth.  The  league  gained  strength  by  the  speedy  accession 
of  Augsbuiigand  other  Swabian  dties,  the  margraves  of  BraoMien- 
burg-Aoabach,  Baireuth  and  Baden,  the  four  Rhenish  dectors, 
far.,  and  in  1490  of  Maximilian,  king  of  the  Romans,  whom  the 
league  had  helped  toteseue  from  the  hands  of  the  Netherlander* 
in  1488.  It  did  not  render  hlra  the  support  he  expected  in  his 
fordgn  policy,  but  it  performed  its  primary  work  of  restoring 
and  maintaining  order  with  energy  uid  effidenqr.  In  1493  It 
compelled  Duke  Albert  of  Bavaria  to  renounce  Regensburg; 
in  1 5 19  it  expcUed  the  turbulent  duke,  Ulrich  of  WOrttemberg, 
who  had  seized  Reatllngen,  and  It  sold  his  duchy  to  Charles  V.; 
•od  in  1535  it  defeated  iheFntecoiiiaii  knigbu  who  had  takeii 


up  arms  with  Fnms  von  Siddngen.  In  1535,  Trachsew,  the 
league  captain,  aided  by  the  forces  of  Trier  and  the  palatinate, 
overthrew  the  rcbd  peasants  of  Kdnigahofen  on  the  Ta«bar  and 
at  Ingolstadt. 

The  league,  whidi  had  been  several  times  renewed,  expired 
on  the  snd  of  February  1534,  its  dissolution  being  due  to 
internal  dissensions  regarding  the  reformation.  Futile  attempts 
were  made  to  renew  it,  in  1535  by  the  Bavarian  chancellor, 
Eck,  and  in  1547  by  Charles  V. 

•  See  E.  Oaann,  Zvr  GeschiclUe  des  tcknSJAschen  Bimdes  (Giessea, 
1861);  K.  KlOpfel.  "  Der  achwablsche  Bund  "  (in  Hist.  Taschenhuch, 
1883-1884),  Urkunden  tur  CeschidUe  des  sckwdbiscJun  Bundes 
(Stuttgart,  1846-1853).  (A.  B.  Go.) 

SWADUNCOTB*  a  town  ui  the  southern  pArliamentary 
division  of  Derbyshire,  England,  15  m.  S.S.W.  of  Derby,  and 
4  m.  S.E.  of  Burton-upon-Trent,  on  the  Midland  railway. 
Pop.  (1901),  urban  district  of  Swadlincote  district,  18,0x4. 
This  indudes  the  civil  parishes  of  Swadlincote,  Church  Gres> 
ley  and  Stanton  and  Newhall,  which  together  form  a  large 
industrial  township,  mainly  devoted  to  the  manufacture  of 
earthenware  and  fireclay  goods.  There  are  collieries  in  the 
neighbourhood. 

SWAFFHAM,  a  market  town  in  the  south-western  parlia- 
mentary division  of  Norfolk,  England;  xxz  m.  N.N.E.  from 
London  by  the  Great  Eastern  railway.  Pop.  of  urban  district 
(1901),  3371.  The  town  lies  high,  in  an  open,  healthy  district. 
The  church  of  St  Peter  and  St  Paul  is  Perpendicular,  a  hand- 
some crudform  structure  with  central  tower,  and  has  a  fine 
carved  roof  of  wood.  The  town,  which  has  a  town-hall  and 
assembly  rooms,  possesses  iron  foundries  and  a  considerable 
agricultural  trade,  with  cattle  fairs.  At  Castle  Acre,  4  m.  N., 
are  the  picturesque  ruins  of  a  Cluiiiac  priory,  founded  shortly 
after  the  Conquest  by  WilUam  de  Warren.  These  comprise 
portions  of  the  church,  induding  the  fine  west  front,  arcaded, 
with  three  Norman  doors  and  a  Perpendicular  window,  with  the 
chapter-house,  cloisters  and  conventual  buildings.  The  majority 
of  the  remains  are  Norman  or  Perpendicular.  The  castle  of  the 
same  founder  has  left  little  but  its  foundations,  but  it  was  erected 
within  the  protection  of  a  remarkable  series  of  earthworks, 
which  remain  in  good  conditioa.  These  are  apparently  in  part 
Roman,  in  part  earlier.  The  site,  on  which  Roman  coina, 
pottery  and  other  remains  have  been  discovered,  was  on  ap 
andent  trackway  running  north  and  south.  It  may  be  noted 
that  de  Warren  founded  a  similar  castle  and  priory  at  Lewes 
in  Sussex.  The  church  of  St  James,  Castle  Acre,  cont^iils  good 
Early  Engli^  and  Perpendicular  work. 

SWAHIU  (WaSwakUif  uc.  coast  people,  from  the  Arabic 
sShil^  coast),  a  term  commonly  applied  to  the  inhabitants  of 
Zanzibar  and  of  the  opposite  mainland  betwpcn  the  parallels 
of  3^  and  9°  S.,  who  speak  the  Ki-Swahili  language.  The 
Swahili  are  essentially  a  mixed  people,  the  result  of  long  crossing 
between  the  negroes  of  the  coast  and  the  Arabs,  with  an  ad- 
mixture Of  slave  blood  from  nearly  all  the  East  African  tribes. 
Among  Swahili  are  found  every  shade  of  colour  and  every  type 
of  physique  from  the  full-blooded  negro  to  the  pure  Semite. 
Usually  they  are  a  powerfully  built,  handsome  people,  inclined 
to  stoutness  and  with  Semitic  features.  They  number  about 
a  million.  They  figured  largely  in  the  history  of  African  enter- 
prise during  the  19th  century.  The  energy  and  inuUigence 
derived  from  their  Semitic  blood  have  enabled  them  to  ts^e  a 
leading  part  in  the  devdopment  of  trade  and  the  industries, 
as  shown  in  the  wide  diffusion  of  their  language,  which,  like 
the  Hindustani  in  India  and  the  Guarani  in  South  America^ 
has  become  the  principal  medium  of  intercommunication  in  a 
large  area  of  Africa  south  of  the  equator.  During  bis  journey 
from  the  Indian  Ocean  to  the  Atlantic  (X87J-1874)  Commander 
V.  Lovett  Camevon  found  that  a  kiumledge  oif  this  language 
enabled  him  evetywhere  to  dispense  with  the  aid  of  an  inter- 
preter, as  it  was  understood  by  one  or  more  persons  in  all  the 
tribes  along  the  route.  Owing  to  this  drcuoistance  the  Swahili 
have  been  found  iovduable  assistants  in  every  expedition  fron 
the  eastern  seaboard  tqthe  interior  after  they  begiii^  I*  to 
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letiiement  of  Fitdeifk  Sung  Mmovod  Sverdrup's  diief  poUtkal 
opponent  fxom  the  fidd.  He  wm  aided  in  his  campaign  by 
BjQntttjerae  Bjftrason,  and  after  a  series  of  political  crises  he 
became  pTune  minister  m  June  z884-  But  when  he  became  prime 
minister  he  tfoon  found  himself  at  issue  with  Bj5rnson  on  church 
matters.  Inspired  chiefly  by  his  nephew  Johan  he  secured  the 
refusal  of  a  poision  to  t^  novelist  Kielland  because  of  his  anti- 
clerical views,  and  he  further  wished  to  give  the  parish  councils 
the  right  to  strike  off  the  voting  list  persons  who  had  broken 
awsy  from  church  discipline.  Therefore,  although  during  his 
term  of  ofiice  no  fewer  than  eighty-nine  measures,  many  of  them 
involving  useful  lefoims,  became  law,  he  failed  to  satisfy  the 
extremists  among  his  supporters,  and  was  driven  to  rely  on  the 
moderate  LiberaU.  He  was  compelled  to  retire  in  1889,  and  died 
on  the  X7th  of  February  1892  at  Christlania. 

SWABIA,  SuABiA  or  Suevm  (Ger.  Sckwabat),  one  af  the 
atenohduchies  of  medieval  Germany,  taking  its  name  from  the 
Suevi,  a  tribe  who  inhabited  the  district  in  the  first  century  of 
the  Christian  era.  Dwelling  in  the  angle  formed  by  the  Rhine 
and  the  Danube,  they  were  joined  by  other  tribes,  and  were 
called  Alamanni,  whilst  the  disuict  was  called  Alamannia, 
until  about  the  xith  century,  when  the  form  Swabia  began  to 
prevail.  In  496  the  Alamanni  were  defeated  by  Clovis,  king  of 
the  Franks,  brought  under  Frankish  rule,  and  governed  by  dukes 
who  were  dependent  on  the  Frankish  kings.  Li  the  7th  century 
the  people  were  converted  to  Christianity,  bishoprics  were 
foundmi  at  Augsbucg  and  Constance,  and  in  the  8th  century 
abbeys  at  Reichenau  and  St  GaU.  The  Alamanni  had  gradually 
thrown  off  the  Frankish  yoke,  but  in  730  Charles  Martd 
again  reduced  them  to  dependence,  and  his  son  Pippin  the 
Short  abolished  the  tribal  duke  and  ruled  the  duchy  by  two 
counts  palatine,  or  Kammcrhotcn, 

The  duchy,  which  was  divided  into  gau$  or  counties,  took  about 
this  time  the  extent  which  it  retained  throughout  the  middle 
ages,  and  was  bounded  by  the  Rhine,  the  kdce  of  Constance, 
the  Lech  and  Franconia.  The  Lech,  separating  Alamannia  from 
Bavaria,  did  not  form,  either  ethnologically  or  geographically, 
a  very  strong  boundary,  and  there  was  a  good  deal  of  inter- 
communion between  the  two.  races.  During  the  later  and 
weaker  years  of  the  Carolingian  rule  the  counts  became  almost 
independent,  and  a  struggle  for  supremacy  took  place  between 
them  and  the  bishops  of  Constance.  The  chief  family  in  Ala- 
mannia was  that  of  the  counts  of  Raetia,  who  were  sometimes 
called  margraves,  and  one  of  whom,  Burkhard,  was  called  duke 
of  the  Alaminnia,  Burkhard  was  kUIed  in  9x1,  and  two  counts 
palatine,  Bertold  and  Erchanger,  were  accused  of  treason,  and 
put  to  death  by  order  of  the  German  king  Conrad  I.  In  917, 
BurUiard,  count  in  Raetia,  took  the  title  of  duke,  and  was 
recognized  as  such  by  King  Henry  I.,  the  Fowler,  in  919.  His 
position  was  virtually  independent,  and  when  he  died  in  926  he 
was  succeeded  by  Hermann,  a  Franconlan  noble,  who  married 
his  widow.  When  Hermann  died  in  948  Otto  the  Great  gave 
the  duchy  to  his  own  son  Ludolf,  who  had  married  Hermann's 
daughter  Ida;  but  he  reduced  the  ducal  privileges  and 
appointed  counts  palatine  to  watch  the  royal  interests.  Ludolf 
revolted,  and  was  deposed,  and  other  dukes  followed  in  quick 
succession.  Burkhard  IL,  son  of  Burkhard  I.,  ruled  from  954  to 
973,  Ludolf 's  son,  Otto,  afterwards  duke  of  Bavaria,  to  982,  and 
Conrad  I.,  a  relative  of  Duke  Hermann  I.,  until  997.  Hermann  II., 
possibly  a  son  of  Conrad,  succeeded,  and,  d)^g  m  X003,  was 
followed  by  his  son  Hermann  IIL  During  these  years  the 
Swabians  were  loyal  to  the  kings  of  the  Saxon  house,  probably 
owing  to  the  influence  of  the  bishops.  Hermann  III.  had  no 
children,  and  the  succession  passed  to  Ernest,  son  of  his  eldest 
sister  Giscla  and  Ernest  I.,  margrave  of  Austria.  Ernest  held 
the  duchy  for  his  son  untU  his  own  death  in  10x5,  when  Gisela 
undertook  the  government,  and  was  married  a  second  time,  to 
Conrad,  duke  of  Franconia,  who  was  afterwards  the  German 
king  Conrad  II.  When  Ernest  came  of  age  he  quarrelled 
with  his  step-father,  who  deposed  him,  and,  in  1030,  gave  the 
duchy  to  Gisela's  second  ton,  Hermann  IV.  aikd,  00  his  death 
S  xo}S,  to  Hemy,  hb  own  son  by  Giieli.    In  1045  Hcniy, 


who  had  beoone  Gcnnan  ^ng  M  Hcmy  ID.,  gnnted  Alamannk 
to  Otto,  grandson  of  the  emperor  Otto  IL  and  count  palatixte 
of  the  Rhin^  and,  in  X048,  to  Otto,  count  of  Schweinfurt. 
Rudolph,  count  of  Rheinfelden,  was  the  next  duke,  and  in  1077 
he  was  chosen  German  king  in  opposition  to  the  emperor 
Henry  IV.,  but  found  little  siippoit  in  Swabia,  which  was  given 
by  HtDjy  to  his  faithful  adherent,  Frederick  L,  count  of  Hohen- 
sUufen.  Frederick  had  to  fight  for  his  position  with  Bertold, 
son  of  Duke  Rudolph,  and  the  duke's  aon-in-kw,  Bertold  IL, 
duke  of  Z&hringen,  to  whom  he  ceded  the  Breisgatt  in  1096. 
Frederidc  II.  sucoeeded  his  father  in  1x05,  and  was  foUowed 
by  Frederick  III.,  afterwards  the  emperor  Frederick  I.  The 
earlier  Hohenstaufen  increased  the  imperial  domain  in  Swabia, 
where  they  received  steady  support,  although  ecdeaiastical 
influences  were  very  strong.  In  ti$9  Frederick  I.  gave  the 
duchy  to  his  kinsman,  Frederick,  count  of  Rothmburg  and  duke 
of  Fianccmia,  after  whose  death  in  1x67  It  was  held  successively 
by  three  sons  of  the  emperor,  the  yoimgest  of  whom,  Philip, 
was  chosen  German  king  in  1x98.  During  his  struggle  for  the 
throne  Philip  purchased  support  by  large  cessions  of  Swabian 
lands,  and  the  duchy  remained  in  the  royal  hands  during  the 
reign  of  Otto  IV.,  and  came  to  Frederick  IL  in  xax4.  Frederick 
granted  S?rabia  to  his  son.  Henry,  and,  after  his  rebellion  in 
123  5,  to  his  son  Conrad,  whose  son  Conradin,  setting  out  in  x  266 
to  tsJce  possession  of  Sidly,  pledged  his  Swabian  inheritance 
to  Ulrich  n.  count  of  WUrttemberg.  The  duchy  was  ripe  for 
dissolution  and,  after  Conradin 's  death,  in  1268,  the  chief 
authority  in  Swabia  fell  to  the  counts  of  WUrttemberg,  the  mar- 
graves of  Baden,  the  counts  palatine  of  Tiibingen,  the  counts 
of  Hohenzollem  and  others. 

When  the  emperor  Maximilian  I.  divided  Germany  into  circles 
in  X  51 2,  one,  which  was  practically  coterminous  with  the  duchy, 
was  called  the  Swabian  circle.  The  area,  which  was  formerly 
Swabia,  is  now  covered  by  the  kingdom  of  WOrttemberg,  the 
giand-duchy  of  Hesse  and  the  western  part  of  the  kingdom 
of  Bavaria.  Although  the  name  Swabia  is  occasionally  used 
in  a  general  way  to  denote  the  district  formerly  occupied  by  the 
duchy,  the  exact  use  of  the  name  is  now  confiiied  to  a  Bavarian 
province,  with  its  capital  at  Augsburg. 

See  J.  Leichtlen.  Sckwdben  unter  den  RSmem  CFrnbuiT,  1825); 

LC.  V.  Pfister,  Pfagimatiscke  Geukichle  von  Sckuahen  (HeDbroon. 
t  part,  1803,  eootmuation  to  1496, 1837). 

8WABUM  LBAOUB,  an  association  of  German  dties,  prin* 
dpally  in  the  territory  which  had  formed  the  old  duchy  of 
Swabia.  The  name,  though  usually  given  to  the  great  federa- 
tion of  X488,  is  applicable  also  to  several  earlier  leagues  {e.g. 
those  of  X33X,  X376).  The  Swabian  cities  bad  attained  great 
prosperity  luder  the  protection  of  the  Hohenstaufen  emperors, 
but  the  extinction  of  that  house  in  X268  was  followed  by  dis- 
integration. Cities  and  nobles  alike,  now  owing  allegiance  to 
none  but  the  emperor,  who  was  seldom  able  to  defend  them, 
were  exposed  to  the  aggression  of  ambitious  princes. 

In  133 X,  twenty-two  Swabian  cities,  including  Ulm,  Augsburg, 
Reutllngen  and  Heilbronn,  formed  a  league  at  the  instance  of 
the  emperor  Louis  the  Bavarian,  who  in  return  for  their  support 
promised  not  to  mortgage  any  of  them  to  a  vassal.  1^ 
count  of  WOrttemberg  was  induced  to  join  in  1340.  Under 
Charies  IV.  the  lesser  Swabian  nobles  began  to  combine  against 
the  cities,  and  formed  the  SchUgeUrbund  (from  Schtcgd,  a  maul). 
Civil  war  ensuing  in  1367,  the  emperor,  jealous  of  the  growing 
power  of  the  cities,  endeavoured  to  set  up  a  league  under  his 
own  control,  for  the  maintenance  of  public  peace  {Lundfriedens- 
bvndj  X370).  The  defeat  of  the  city  league  by  Eberhard  II.  of 
Wtirttemberg  in  1372,  the  murder  of  the  captain  of  the  league, 
and  the  breach  of  his  obligations  by  Charles  IV.,  led  to  the 
formation  of  a  new  league  of  fourteen  Swabian  cities  led  by 
Ulm  in  1376.  This  league  triumphed  over  the  count  of  Wflrtlem- 
berg  at  Reutlingen  in  X377,  and  the  emperor  having  removed 
his  ban,  it  assumed  a  permanent  character,  set  up  an  arbitration 
court,  and  was  rapidly  extended  over  the  Rhineland,  Bavaria 
and  Franconia.  In  X382  an  alliance  was  made  at  Ehingen  with 
the  ttchduke  o(  Austria,  and  through  his  mediation  with  the 


SWADUNCOTE--SWAHILI 


177 


three  chie(  knightly  Maociattons  of  SwaUa.  The  new  king, 
Weoceslaus,  hoped  at  first,  Uke  his  father  Charles,  to  check  the 
federal  movement  by  associating  all  estates  of  the  realm  under 
his  own  lead  in  Landfriedenseinigungen,  but  such  a  compact 
made  at  Heidelberg  in  1384,  although  renewed  at  Mergenthcim 
three  years  later,  was  a  mere  makeshift.  The  struggle  between 
burghers  and  nobles  was  precipitated  by  the  inclusion  of  the 
nrban  members  of  the  Swiss  confederation  in  the  league  in  1385 
and  the  overthrow  of  Archduke  Leopold  of  Austria  by  the  latter 
at  Sempacb  in  the  following  year.  A  quarrel  between  the  duke 
of  Bavaria  and  the  archbishop  of  Salzburg  gave  the  signal  for  a 
general  war  in  Swabia,  in  which  the  cities,  weakened  by  their 
isolaiion»  mutual  jealousies  and  internal  conflicts,  were  defeated 
by  Count  Eberhard  II.  at  Doflingcn  (Aug*  24,  1388),  and 
were  severally  taken  and  devastated.  Most  of  them  quietly 
acquiesced  when  Wenceslaus  proclaimed  a  Landfriede  at 
Eger  in  1389  and  prohibited  all  leagues  between  dties.  The 
professed  aims  of  the  dties  which  had  formed  this  league  of 
1376  were  the  maintenance  of  their  imperial  status  {lUickS' 
unmittetttarkeit)^  security  against  sale  or  mortgage  and  against 
excessive  taxation,  the  protection  of  property,  trade  and  traffic, 
and  the  power  to  suppress  disturbances  of  the  peace.  There  is 
DO  trace  of  co-operation  with  the  Hanseatic  towns.  The 
league  necessarily  opposed  the  pretensions  of  the  emperors 
and  the  electoral  princes,  espedally  as  set  forth  in  the  Golden 
Bull,  and  in  accordance  with  the  growing  spirit  of  dvil  freedom 
demanded  a  share  in  the  government,  but  that  there  was  any 
widespread  conscious  desire  for  a  fundamental  change  in  the 
constitution,  for  the  abolition  of  aristocratic  privilege  or  for 
a  republic,  as  certain  historians  maintain,  is  improbable 
(K.  KJUpfel,  Der  sckwtUnscht  Bund). 

For  nearly  a  century  there  was  no  great  effort  at  federation 
among  the  Swablan  dties,  attention  being  diverted  to  the 
ecclesiastical  controversies  of  the  time,  but  there  were  partial 
and  short-lived  assodatfons,  e.g.  the  league  of  twelve  Swabian 
dties  in  defence  of  their  UTxirties  in  1392,  the  Marbach  league  in 
1405  against  the  German  king,  Rupert,  and  in  1441  the  union 
of  twenty-two  dties  (}n  1446  thirty-one)  headed  by  Ulm  and 
Nuremberg,  for  the  suppression  of  highway  robbery.  This 
latter  union  in  1449  formed  a  standing  army  and  waged  war  on 
a  confederation  of  princes  led  by  Albert  Achilles,  afterwards 
dedor  of  Brandenburg  (7.9.). 

The  growing  anarchy  in  Swabia,  where  the  dties  were  violently 
agitated  by  the  constant  infringement  of  their  liberties  {e.g. 
the  annexation  of  Regcnsburg  by  Bavaria  in  i486),  induced 
Frederick  III.,  who  required  men  and  money  for  the  Hungarian 
War,  to  conciliate  the  cities  by  propounding  a  scheme  of  pacifica- 
tion and  reform.  His  commissioner,  Count  Hugo  of  Werdenberg, 
met  the  Swabian  estates  at  Esslingen  and  laid  before  them  a 
plan  probably  drawn  up  by  Bertold,  elector  of  Mainz,  and  on  the 
14th  of  February  1488  the  Great  Swabian  League  was  con- 
stituted. There  were  four  constituent  parties,  the  archduke 
Sigismund  of  Austria,  Count  Eberhard  V.  (afterwards  duke) 
of  WUrttemberg,  who  became  the  first  captain  of  the  league, 
the  knightly  league  of  St  George,  and  lastly  twenty-two  Swabian 
imperial  dties.  The  league  recdved  a  formd  constitution 
with  a  federal  council  consisting  of  three  colleges  of  nine  coun- 
cillors each,  a  captain  and  a  federal  court  with  fudidal  and 
executive  powers.  The  armed  force  whkh  was  U>  police  Swabia 
€onsisted  of  itfioo  foot  and  laoo  horse,  each  party  contributing 
one-fourth.  The  league  gained  strength  by  the  speedy  accession 
of  Augsburg  ftod  other  Swabian  cities,  the  margraves  of  Branden- 
burg-Ansbadi,  Baireuth  and  Baden,  the  four  Rhenish  dectorsi 
Iec,  and  in  1490  of  Maximilian,  king  of  the  Romans,  whom  the 
league  bad  helped  toYescue  from  the  hands  of  the  Netherlanders 
in  1488.  It  did  not  render  him  the  support  he  expected  in  his 
foreign  policy,  but  it  performed  its  primary  work  of  restoring 
and  maintaining  order  with  energy  aad  effidency.  In  1492  it 
compelled  Duke  Albert  of  Bavaria  to  renounce  Regensburg; 
in  1519  it  expelled  the  turbulent  duke,  Ulrich  of  Wilrttembergi 
who  bad  seiaed  Reutlingen,  and  it  sold  hit  duchy  to  Charles  V.; 
and  in  1525  it  defitated  |he-Ffttiicooia&  knSgfata  wbahad  takeft 


up  arms  with  Ftaas  von  Sckingen.  In  1525,  TmcfaaesB,  the 
league  captain,  aided  by  the  forces  of  Trier  and  the  palatfaiate, 
overthrew  the  rebd  peasants  of  Kdnigahof  en  00  the  Tauber  and 
at  Ingolstadt. 

The  league,  whidi  had  been  several  times  renewed,  expired 
on  the  2nd  of  February  1534,  its  dissolution  being  due  to 
internal  dissensions  regarding  the  reformation.  Fodle  attempts 
were  made  to  renew  it,  in  1535  by  the  Bavarian  chancellor, 
Eck,  and  in  1547  by  (Charles  V. 

See  E.  Oaann,  Zw  Geschithte  des  KkwSbisehen  Bundes  (Giessea, 
1861);  K.  KlQpfd. "  Der  8chw&buche  Bund  "  Cm  Hist.  TasdieHbueh, 
1883-1884),  VrkuHden  aur  Gesckkhte  des  sckwabiscJun  Bundes 
(Stuttgart,  X846-1853).  CA.  B.  Go.) 

SWAOUNCOTB,  a  town  in  the  southern  parliamentary 
division  of  Derbyshire,  England,  15  m.  S.S.W.  of  Derby,  and 
4  m.  S.E.  of  Burton-upon-Trent,  on  the  Midland  railway. 
Pop.  (1901),  urban  district  of  Swadlincote  district,  18,0x4. 
This  indudes  the  dvU  parishes  of  Swadlincote,  Church  Gres- 
ley  and  Stanton  and  Ncwhall,  which  together  form  a  large 
industrial  township,  mainly  devoted  to  the  manufacture  of 
earthenware  and  fireday  goods.  There  are  collieries  in  the 
neighbourhood. 

SWAFFHAM,  a  market  town  in  the  south-western  parlia- 
mentary division  of  Norfolk,  England;  mm.  N.N.E.  irora 
London  by  the  Great  Eastern  railway.  Pop.  of  urban  district 
(1901),  337Z.  The  town  lies  high,  in  an  open,  healthy  district. 
The  churdi  of  St  Peter  and  St  Paul  is  Perpendicular,  a  hand- 
some crudform  structure  with  central  tower,  and  has  a  fine 
carved  roof  of  wood.  The  town,  which  has  a  town-hall  and 
assembly  rooms,  possesses  iron  foundries  and  a  considerable 
agricultural  trade,  with  cattle  fairs.  At  Castle  Acre,  4  m.  N., 
are  the  picturesque  ruins  of  a  Cluniac  priory,  founded  shortly 
after  the  Conquest  by  William  de  Warren.  These  comprise 
portions  of  the  church,  induding  the  fine  west  front,  arcaded, 
with  three  Norman  doors  and  a  Perpendicular  window,  with  the 
chapter-house,  cloisters  and  conventual  buildings.  The  majority 
of  the  remains  are  Norman  or  Perpendicular.  The  castle  of  the 
same  founder  has  left  little  but  its  foundations,  but  it  was  erected 
within  the  protection  of  a  remarkable  series  of  earthworks, 
which  remain  in  good  condition.  These  are  apparently  in  part 
Roman,  in  part  earlier.  The  site,  on  which  Roman  coins, 
pottery  and  other  remains  have  been  discovered,  was  on  an 
ancient  trackway  nmning  north  and  south.  It  may  be  noted 
that  de  Warren  founded  a  similar  castle  and  priory  at  Lewes 
in  Sussex.  The  church  of  St  James,  Castle  Acre,  contains  good 
Early  Engli^  and  Perpendicular  work. 

SWAHIU  {Wc^wakUif  ue,  coast  people,  from  the  Arabic 
sShil,  coast),  a  term  commonly  applied  to  the  inhabitants  of 
Zanzibar  and  of  the  opposite  mainland  between  the  parallels 
of  a**  and  9**  S.,  who  speak  the  Ki-SwahiU  langxiage.  The 
Swahili  are  essentially  a  mixed  people,  the  result  of  long  crossing 
between  the  negroes  of  the  coast  and  the  Arabs,  with  an  ad^ 
mixture  Of  slave  blood  from  nearly  all  the  East  African  tribea. 
Among  Swahili  are  found  every  shade  of  colour  and  every  type 
of  physique  from  the  full-blooded  negro  to  the  pure  Semite. 
Usually  they  are  a  powerfully  built,  handsome  people,  inclined 
to  stoutness  and  with  Semitic  features.  They  number  about 
a  million.  They  figured  largely  iu  the  history  of  African  enter- 
prise during  the  X9th  century.  The  energy  and  inulligence 
derived  from  their  Semitic  blood  have  enabled  them  to  take  a 
leading  part  in  the  development  of  trade  and  the  industries, 
as  shown  in  the  wide  diffusion  of  their  language,  which,  like 
the  Hindustani  in  India  and  the  Guarani  in  South  America^ 
has  become  the  principal  medium  of  intercommunication  in  a 
large  area  of  Africa  south  of  the  equator.  During  his  journey 
from  the  Indian  Ocean  to  the  Atlantic  (1873-1874)  Commander 
V.  Lrovett  Cameron  found  that  a  knowledge  of  this  language 
enabled  him  everywhere  to  dispense  with  the  aid  of  an  inters 
preter,  as  it  was  understood  by  one  or  more  persons  in  all  the 
tribes  along  the  route.  Owing  to  this  drcimostance  the  Swahili 
have  been  foynd  invaluable  assistants  in  every  expedition  Irooi 
the  eastern  seaboard  Iqthe  ulterior  after  they  begin^  t*  to 
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b  RiMBta  <ihraii{cles  seem  to  be  pecuUuIy  Swrdiih  auggctu 
that  Sweden  ms  the  home  of  the  aettlen,  and  the  beit  aatboritfea 
cooaider  that  the  original  Scaodinavian  oonquecon  were  Swedes 
who  had  settle^  on  the  east  coast  of  the  Baltic.' 

In  the  time  of  Haroki  Fairhair,  probably  about  the  beginning 
«f  the  loth  centniy,  we  hear  ol'a  king  named  Eric  the  son  of 
KMm»im  £niund  at  Upsala,  whose  authority  seems  to  have 
ss*isift  reached  as  far  as  Norway.  Later  In  the  century 
f^*»J>  there  is  record  of  a  hiog  named  Bjflm  &  Hangi 
wlw  is  said  to  have  been  the  son  of  Eric  and  to  have  leigned 
fifty  years.  BjOm's  sons  and  successors  were  Olaf  and  Eric 
the  Victorious.  StyrbiOm  Starfci,  the  son  of  Olaf »  being  refused 
his  share  d  the  government  by  Eric  after  his  father's  death, 
made  himself  a  stronghold  at  Jomsboig  in  Pomeranla  and  spent 
some  years  in  piratipd  expeditions. .  Eventually  he  betook  him- 
self to  HaxoM  Bluetooth,  then  king  of  Denmark,  and  endear 
voured  to  secure  his  assistance  in  gaining  the  SwediA  throne 
by  force  of  arma.*  Although  he  iaUed  in  this  attempt  he  was 
not  detorred  from  attacking  Eric,  and  a  battle  took  place  between 
the  two  at  the  Fyrisi  (dose  to  Upsala)  in  which  StyrbiOm  was 
defeated  and  killed.  Eric  himself  died  ten  years  after  this  battle, 
apparentliy  about  993.  .According  to  the  story  he  had  obtained 
victory  from  Odin  in  return  for  a  promise  to  give  himself  up  at 
the  end  of  ten  years.  Under  his  son  and  successor  Olaf ,  sumamed 
j^j^ftjg^l  SkOttkonung,  Christianity  was  fully  established  In 
flM«i«#  Sweden.  Olaf  Tkyggvason,  the  king  of  Norway, 
Cbribtf-  bad  married  his  sister  ■  IngibiOrg  to  Ragnvald,  earl 
*"^*  of  Vesteig5tland,  on  condition  that  he  should  receive 
baptism,  and  the  Swedish  king's  wife  was  also  a  Christian,  though 
he  himself  was  not  baptised  until  xoo8  by  Sigfrid  at  Hnsaby. 
A  quarrel  arose  in  the  last  years  of  the  xoth  century  between 
Ohf  Skfittkonung  and  Olaf  Trygyyason.  The  latter  had  applied 
for  the  hand  of  SigriO,  the  widow  of  Eric  the  Victorious,  but  had 
fwiiUM  hei  on  her  refusal  to  become  a  Christian.  In  the  year 
1000,  When  the  Norwegian  king  was  in  Fomerania,  a  coalition 
waa  formed  between  the  king  of  Sweden,  Sweyn  Forkbeard, 
king  of  Denmark,  and  earl  Eric  of  Lade,  and  the  allies,  waylaid 
their  enemy  off  the  coast  near  ROgen  and  overthrew  him  in 
«i^«#  the  great  searbattle  of  Svolder.  Under  Ohd  SkMt.- 
oiaiSkati'  konung  Sweden  became  the  mlghUeat  of  the  king- 
^**"^  doms  of  the  north,  in  spite  of  the  king's  own. 
inactivity.  She  lost  her  lands  cast  of  the  Baltic,  but  received  as 
compensation  in  Norway  part  of  Trondhjem  and  the  district 
now.  called  BohOslan.  These  lands  Olaf  handed  over  to  Earl 
Sweyn,  brother  of  Earl  Eric  (whose  father  Haakon  had  governed 
Norway),  as  a  marriage  portion  for  his  daughter  HohnfriO. 
Some  years  later  we  hear  of  hostilities  between  Olaf  Skdttkooung 
and  another  Norwegian  prince,  Olaf  Hairaldsaon  (the  Fat),  uriio 
raided  Sweden  and  was  besieged  in  the  Milar  by  the  Swedish 
king^  In  10x4,  thp  year  of  Eari  Eric's  departure  to  l^ngfaknd 
with  Canute,  Olaf  Hanldsson,  returning  to  Norway  as  king,  put 
an  end  to  the  Swedish  and  Danish  supremacy,  and  in  10x5  be 
forced  Eari  Sweyn  to  kave  the  country,  l^fliiig  bordtt-qnands 
followed,  but  in  xox7  a  truce  was  arranged  between  Norway 
and  VestergOtland,  where  Earl  Ragnvald  was  still  iir  power. 
Olaf  of  Norway  now  sent  his  marshal  Bj5m  to  Ragnvald  to 
arrange  a  peace.  Ragnvald  brought  bim  to  a  great  assembly 
at  Upsala  in  February  xox8.  At  this  xneeting  BjOcn,  supported 
by  the  eari,  asked  for  peace,  and  Olaf  was  compelled  by  the 
pressure  of  the  hiwman  Tliorgny  to  agxte  to  this  and  also  to 
promise  his  daughtex;  IngegerO  in  marriage  to  the  Norse  king. 
The  marriage,  however,  never  got  beyond  the  betrothal  stage, 
and  at  Earl  Ragnvald's  suggestion  Astrid,  her  half-sister,  was 
substituted,  contrary  to  the  will  of  Olaf  SkOttkonung.  Such  was 
the  snger  of  the  king  that  Ragnvald  was  forcsd  to  accompany 
IngegsrO  to  Russia,  where  she  was  married  to  ih6  grand'duke 
Janslav  at  NovgcMrod.  •  In  Sweden,  however,  both  the  VestgOtar 
and  the  Upbind  Sviar  were  disc0ntented,  the  former  on  account 
of  the  breaking  of  the  king's  promise  to  Ofaif  of  Norway  and  the 
huter  on  account;  of  the  introduction  of  the  new  religion,  and 
thdr  passions  weefe  further  inflamed  by  the  lawman  Anund  of 
fikaia.   A  risbg  Ia  Uplaftd  compelled  Olaf  to  share  hit  power 
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with  hb  ion  Jaecrt»,  whose  name  was  dkanged  to  Annnd  by  the 
kadris  el  the  revolt.  A  meeting  waa  then  arranged  between 
the  kings  of  Norway  and  Sweden  at  Kongsif  In  X019,  and  this 
resulted  In  a  treaty.  The  death  of  Olaf  SkMtkonung  is  assigned 
by  Snorri  Sturioseo  to  the  winter  of  xoai-iots."  His  grave  is 
still  shown  at  Husaby  hi  VesteqjiOtland. 

Anund,  now  sole  king,  early  In  his  reign  allied  Umself  with 
Olaf  Haraldsson  agsinst  Canute  of  Denmark,  who  bad  demanded 
the  restitutton  of  the  rights  possessed  by  Us.  father 
Sweyn  in  Norway.  The  aUies  took  advantage  of  *' 
the  Danish  king's  absence  to  hany  bis  land.  On  ^ 
his  return  an  indedsive  battle  waa  fought  at  Helgi  A, 
and  Anund  returned  to  Sweden.  Olaf  was  driven  from 
Norway  by  the  Danea,  but  returning  in  1030  be  raised  a 
small  army  in  Sweden  and  marched  through  JImtland  to  Trond- 
hjem only  to  meet  his  death  at  the  battle  of  Stiklestad.  After 
death  he  was  worshipped  in  Sweden,  espedaUy  in  Gotland.  We 
hear  from  Adam  of  Bremen  that  Anund  was  young  in  years  but 
old  in  wisdom  and  cunning;  he  was  called  KolbrSnnea  because 
he  had  the  houses  of  evikkws  bumL  Like  Ohf  SkOttkonung 
he  caused  coins  to  be  struck  at  SIgtnna,  of  whkh  a  few  remain. 
The  moneyers'  names  are  En^lsh.  The  coins  of  Anund  surpass 
all  that  were  struck  during  the  next  two  centuries.  He  appears 
to  luive  died  about  X050,  according  to  Adam  of  Bremen.  He 
was  succeeded  by  his  brother  Emund  the  Old,  who 
had  been  jpreviously  passed  over  because  his  mother  ou, 
was  unfree,  the  daughter  d  a  Slav  prince  and  "'^ 
captured  in  war.  TUs  king  had  become  a  Christian,  but 
soon  quarrelled  with  Adalhard,  aichbishpp  of  Bremen,  and 
endeavoured  to  secure  the  independence  of  the  Swedidi  church, 
which  was  not  obtained  for  another  oenitury.  Enmnd,  who  was 
given  the  name  Slemme,  had  teititorlal  disputes  with  Denmark  in 
the  early  part  of  his  reign.  These  disputcswere  settled. by  a 
rectification  of  boundaries  which  assigned  Blekinge  to  Denmuk. 

With  the  death  of  Emund,  which  took  place  in  xo6o,  the  old 
family  of  Swedish  kings  dies  out.  The  successor  of  Emund  the 
Old  waa  a  king -named  Steinkel  who  had  married 
the  daughter  of  his  predecessor.  He  was  the  son 
of  a  certain  Ragnvald,  perhapa  connected  with  the 
VcstcrgStknd  Ragnvald,  of  the  reign  of  Olal  SkOttkonung. 
Steinkd  was  botn  in  VcstergOtland  aqd  was  wannly  attached 
to  the  Christian  reUgkn.  The  Adalhiurd  who  had  quarrelled 
with  Emimd  the  OM  now  sent  a  bishop,  Adalhard  the  younger, 
to  Scare.  Chxistianity  waa  by  this  time  firmly  established 
throughout  most  of  Sweden,  its  diief  strength  being  In  VestergOt- 
land.  The  UpUnders,  however,  stQl  held  out  sgainst  it,  and 
Adalhard,  though  he  suooeedfed  in  destrosdng  the  idols  In  his 
own  district  VestergOtland,  waa  unable  to  persuade  Steinkd 
to  destroy  the  old  ssnctuary  at  Upsahu  During  bis  reign  grants 
of  land  In  Vermland  made  by  the  king  to  the  Notse  earl  Haakon 
Ivarason  led  to  a  suocttaful  Invasion  of  Gfltaland  by  Harold 
Haidrada  of  Norway.  Steinkel  also  bad  disputes  with  Denmark. 
On  his  death  in  xo66  a  dvil  war  broke  out  in  which  the  leaders 
ircxe  two  obscure  princes  named  Eric.  Probably  the  division 
of  feding  between  Vestergdtland  and  Upbnd  in  the  matter  of 
religion  was  the  real  cause  of  this  war,  but  nothing  is  known- of 
the  details,  though  we  hear  that  both  Idngs  as  well  as  the  chief 
men  of  the  land  fell  in  iL 

A  prince  called  Haskon  the  Red  now  appears  as  king  of 
Sweden  and  Is.  said  to  haver  occupied  the  throne  for  thirteen 
years.    In  the  VestergOtlsnd  regnal  lists  he  appears  hmmMob  th% 
before  Steinkel  snd  it  Is  possible  that  th?  authority  «trf,  #m». 
of  that  king  waa  not  rcgubuly  acknowledged  in  "^^ 
the  province. .  In  xo8x  we  find  the  sons   of    Steinkel,    Inge 
and  Habtan,  reigning  in  Sweden.      Inge's    attachnient    to 
Christianhy  caused  Um  to  be  expelled  after  a  short  time  by 
bis  brother-in-law  Sweyn  or  Blotswcyn,  so  called  luutm, 
from  his  revival  of  thecld  sacrifices.    Sweyn  retained  (y^ 
the  kingsh^   only   for   three   years.    After   that         ^^* 
mtcrval  Inge  returned  and  slew  him,  and  Us  fidl  marks  the 
final  overthrow  of  the  pld  rdl^n. 

Um  Intcrestinf  acownt  el  Upsala  piCMnred  by  Adam  of 
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Brancn  in  hk  Hlffnry  Qir,  ^'$pp$smiiy  dtlct  fton  tht  polod 
iomcdiately  preceding  these  events*  He  deactibei  the  temple 
M  one  of  great  qdendour  and  covered  irith  gflding. 
In  it  stood  tiie  autuct  of  the  three  chief  ddtles 
Thor,  Odin  and  Fiicoo  (by  vhom  he  peobably  means 
fny).  Every  nine  yean  a  great  festival  was  held  there  to  which 
fn'^'W'**  ware  sent  by  all  the  peoples  of  Sweden.  A  large  number 
of  snimala  and  even  men.  were  sacrificed  <»i  such  occasions.  In 
the  ndghbourhood  of  the  temple  was  a  ^cove  of  peculiar  sanctity 
IB  which  the  bodies  of  the  victims  were  hung  up.  After  the 
introduction  of  Christianity  the  in4>ortance  of  Upsala  began 
stesdily  to  decline,  and  ow&og  to  its  mtlmate  associations  with 
the  old  rdigion  the  kings  no  longer  made  it  their  rcsidenoeu 

AiTTHOMTiBs  FOR  Earlt  HisTOtV.— Tadtut»  Gtrmamia,  cap.  m: 
Claudius  PtdemaeuB.  Geopapkica  iL  ii  otf  fin,;  Jordanes,  lit 
tritine  actibusgue  Citarnm.  cap^  3;  Proco^ust  ^«  bale  totkico,  iL 
15:  Beovndf,  FGinbertus,  Vifa  5.  Ansptrii  in  mtmununta  Germaniae 
kuiorica,  u,  683-725  (HanovcrJ  1829);  Kuig  Alfred's  txanala- 
Ckxi  of  Orositu  i.  i  *  Adam  of  Bremen,  Ceka  hammakurtimais 
tcdesiat' ptnHficmm  iu.  and  iv.;  Yn^inf/n  5ii^|a,'with  the  pOem 
Ym^inpUal  contained  ia  the  HtimskHn^;  Oiafs  Sofon  Trytgpasonar 
and  oiafs  Saga  kins  Hdga,  both  contamed  in  Reimstrinpa  and  in 
Femmanmd  sdpir;  Saxo  grammatieuSf  testa  Danorvm;  a  ooUection 
of  titer  Swedidi  Chronicles  containeain  Ftmm  nedeamm  tcrip- 
teres,  vol.  iii.  (ed.  Annerstedtt  Upsala,  1871  and'  1876);  Sveriges 
tttstoria,  voL  L  (Montdius  A  Hildebfand.  Stockholm,  1875-1877): 
Thomsen,  The  lUiatiens  between  Ancient  Russia  and  Scauduuma  ana 
lie  Origin  ef  the  Xussian  State  (Oxford  and  London,  1877}. 

Under  Blotswcyn's  gran&on.  King  Sverkcr  (ixs4~xi55)/ 
iriio  permanently  amalgamated  the  Swedes  ai\d  (k>ths  (oich 
Orgmmiem'  ^  ^^  ^^^^  nations  supplymg  the  common  king 
ik««#i*s  alternately  for  the  next  hundred  yean)    Sweden 
"M**     began  to  fed  the  advantage  of  a  centralised  mo»* 
arcfalcal   government.-    Eric  DC.   (1150-1x60)  organized  the 
Swedish  Qiurch  on  the  modd  prevalent  dsewhere,  and  under- 
took a  crusade  a^dnst  the  heathen  Finlandersy  which  nnrka  the 
beginning  of  Sweden's  oveiBeas  dominion.   Under  (Tfaaiies  VII./ 
the  archbishopric  of  Upsala  was  founded.  (XX64).    But  the 
greatest    medieval   statesman   of    Sweden    was  Earl  Birger, 
who  practically  ruled  the  land  from  1248  to  1266.    To  him 
ii  attributed  the  fbundatkm  of  Stockhofan;  but  he  is  best 
known  as  a  kqj^slator,  and  his  wise  reforms  prepsred  the  way 
for  the  abolition  of  serfdom.    The  increased  dignity  which  .the 
myal  power  owed  to  Earl  Birger  was  still  further  extended  by 
King  Magnus  Ladulis  (1275-1290).     Both  these  mlers,  by 
the  institution  of  separate  and  almost  independent  duchies, 
attempted  to  introduce  into  Sweden  a  feudal  system  similar 
to  that  already  established  elsewhere  in  Europe;  but  the  danger 
of  thus  wei^ening  the  realm  by  partition  was  averted,  though 
not  without  violent  and  tragic  complications.    Finally,  in  1319, 
the  sevcnd  portions  of  Sweden  were  once  more  reunited.   Mfcan- 
Sepmr^tm  ^^^  ^^  political  development  of   the  state  was 
miiMe         steadily    proceeding.     The   formation   of   separate 
Betatea,      orders,  or  estates,  was  promoted  fay  Magnus  Ladutts, 
who  extended  the  privileges  of  the  dergy  and  foimded  ah  here- 
ditary nobility  (Ordinance  of  AlsnO,  1280).    In  connexion  with 
this  institution  we  now  hear  of  a  hca«^y  armed  cavalry  as  the 
kemd  of  the  national  army.    The  km'ghts  too  now 
"^  became  distinguishable  froni   the  higher  nobility. 
To  this'  period  belongs  the  rise  of  a  prominent 
burgess  class,  as  the  towns  now  began  to  acquire  charters.    At 
the  end  of  the  x^th  century,  and  the  beginning  of  the  14th  too» 
provincial  codes  of  laws  appear'and  the  king  and  his   council 
execute  le^slatlve  functions. 

The  first  union  between  Sweden  and  Norway  occurred  in  13x9, 
when  the  three>year-old  Magnus,  son  of  the  Swedish  royal  duke 
Pimuml^m^c,  and  of  the  Norwegian  princess  Ingeborg, 
irK*  who  had  inherited  the  throne  of  Norway  from  hk 

f»ew^.  gnmdfather  Haakon  V.,  was  in  the  same  year  dected 
king  of  Sweden  ((Convention  of  Oalo).  A  long  minority  weakened 
the  loyai  influence  in  both  oountzies,  and  Msgnus  lost  both  his 

>  A  legendary  list  of  khigs  gives  to  this  Charies  six  oredecewow 
of  the  same  name.   Subsequent  kings  of  Sweden  have  always  gh^en 
"  Cbaiicstbs  title  of  ChadssVU. 


kingdoms  btfote  bis  d«ath.  The  Swedes,  Irritated  by  his  misrule, 
superseded  him  by  his  nephew,  Albert  of  Mecklenburg  (1365), 
In  Sweden*  Magnus's  partialities  and  necessities  led  direct^ 
to  the  rise  of  a  powerful  landed  aristocrscy,  and,  indirectly, 
to  the  growth  of  popular  hberties.  Forced  by  the  unruliness 
of  the  magnates  to  lean  upon  the  middle  classes,  the  king  sum- 
mooed  (1359)  the  first  Swedish  Riksdag,  on  which  occasion 
representatives  from  the  towns  were  invited  to  appear  along 
with  the  nobles  and  dergy.  His  successor,  Albert,  was  forced 
to  go  a  step  farther  and,  in  1371,  to  take  the  first  coronation 
oatL  In  1388,  at  the  request  of  the  Swedes  themsdves,  Albert 
was  driven  out  by  Margaret,  regent  of  Denmark  v^u^mmt 
and  Norway;  and>  at  a  convention  of  the  repre-  JCstaar, 
sentatives  jof  the  three  Scandinavian  kingdoms  hdd  '"'* 
at  Kabnar  (1397),  Margaret's  great-nei^iew,  Eric  of  Pome- 
lania,  was  dected  the  common' king,  but  the  liberties  of  each 
of  the  three  realms  were  expresdy  reserved  and  confirmed. 
The  union  was  to  be  a  personal,  not  a  political  union. . 

Ndther  Margaret  hersdf  nor  her  successors  observed  the 
stipulation  that  in  each  of  the  three  kingdoms  onty  natives 
should  hold  land  and  high  office,  and  the  efforts  g^^ 
of  Denmark  (at  that  time  by  far  the  strongest  BnmOtei 
member  of  the  union)  to  impose  her  wHl  on  the  <*^**»*> 
weaker  kingdoms '  soon  produced  a  rupture,  or,  / 
lather,  a  series  of  semi-ruptures.  The  Swedes  first  broke  away 
from  it  .in  1434  wider  the  popular  leader  Engdbrecht,  and 
after  his  murder  they  dected  Kari  Knutsson  Bonde  their 
king  under  the  title  of  Charles  VIII.  (1436).  In  1441 
Charies  VIII  had  to  retire  in  favour  of  Christopher  of 
Bavaria,  who  was  already  king  of  Denmark  and  Norway;  but, 
on  the  death  d  Christopher  (1448),  a  state  of  confusion  ensued 
in  the  course  of  which  (Charles  VIII.  was  twice  expelled  and 
twice  reinstated.  Finally,  on  his  death  in  X470,  the  three 
kingdoms  were  reimited  under  Christian  I»  of  Denmark,  the 
prelates  and  higher  nobility  of  Sweden  being  favourabte 
to  the  union,  though  the  great  majority  of  the  Swedish 
people  always  detested  it  as  a  foreign  usurpation.  The 
national  party  was  represented  by  the  three  great  ■  ttiks'^ 
fdrestdndart,  or  presidents  of  the  realm,  of  the  Sture  family  (see 
Sturb),  who,  with  brief  intervals,  from  X470  to  X520  successivdy 
defended  the  ihdq)endence  of  Sweden  against  the  Danish  kings 
and  kept  the  national  spirit  alive.  But  the  presidentship 
was  too  casual  and  anomalous  an  institution  to  atrHem  o# 
rally  the  nations  round  it  permanently,  and  when  Onetamm  > 
the  tyranny  of  Christian  IL  {q,v.)  became  intoler-  *'•■*  **** 
able  the  Swedish  people  elected  Gustavus  Eriksson  Vasa,  who 
as  president  had  already  driven  out  the  Danes  (see  Denmark: 
History),  king  of  Sweden  at  Strengnfts  (June  6,  1523). 

■  The  extraordinary  difficulties  of  Gustavus  (see  Gustavus  I.) 
were  directly  responsible  for  the  .eccentric  devdopmeot,  both 
political  and  religious,  of  the  pew  kingdom  which 
his  genius  created.  So  precarious  was  the  position 
of  the  young  king,  that  he  was  glad  to  make  allies 
wherever  he  could  find  them.  Hence  his  desire  to  stand  well 
with  the  Holy  See.  Only  three  months  after  his  accession, 
he  addressed  letters  to  the  pope  begging  him  to  appoint  ne# 
bishops  *'  who  would  defend  the  rights  of  the  (Thurcb  without 
detriment  to  the  Crown."  He  was  especially  urgent  for  the 
confirmation  of  his  nominee  Johannes  Magni  as  primate,  ia 
the  place  of  the  rebellious  archbishop  Gustavus  TroUe,  who  as 
a  convicted  traitor  had  been  formally  deposed  by  the  Riksdag 
and  was  actually  an  outlawed  exile.  If  the  pope  would  confirm 
the  elections  of  his  bishops,  Gustavus  promised  to  be  an  obedient 
son  of  the  Church.  Scarcdy  had  these  letters  been  despatched 
when  the  king  recdved  a  papal  bull  ordering  the  immediate 
reinstatement  of  Gustavus  Trolle.  The  action  of  the  Curia  on 
this  occadon  was  due  to  its  conviction  of  the  imminent  triumph 
of  Christian  II.  and  the  instability  of  Gustavus's  position.  It 
was  a  conviction  shared  by  the  rest  of  Europe;  but,  nolle  the 
less,  it  was  another  of  the  many  blunders  of  the  Curia  at  this 
difficult  period.  Its  immediate  effect  was  the  loss  of  the  Swedish 
I  (^faurdi.    Gustavus  could  not  accept  as  primate  an  open  and 
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detemrfned  traitor  like  TYofle.  He  pabtfdy  prMCtted,  In  the 
Bharpest  language,  that  unless  Johannes  Magni  were  recognised 
at  Rome  as  archbishop  of  Upeala,  he  was  determined, 
of  his  own  royal  authority,  henceforward  to  order 
the  affairs  of  the  Church  in  his  realm  to  the  glory 
of  God  and  the  satisfaction  of  all  Christian  men.  But  the  Holy 
See  was  immovable,  and  Gustavus  broke  definitely  with  Rome. 
He  began  by  protecting  and  promoting  the  Swedish  reformers 
Olavus  and  Laurentius  Petri,  and  Laurentius  Andreae.  The 
new  teaching  was  allowed  to  spread,  though  at  first  unostenta- 
tiously and  gradually.  A  fresh  step  in  the  direction  of  Lutheran- 
Pntnaavtvsm  was  the  translation  of  the  New  Testament  into 
thtUffoT'  .Swedish,  which  was  published  in  xss^.  Simul- 
"''''*  taneously,  a  systematic  attack  was  made  upon  the 
relt^ous  houses,  beginning  with  the  sequestration  of  the 
monastery  of  Gripsholm  in  January  1526.  But  the  affair 
caused  such  general  indignation  that  Gustavus  felt  obliged, 
in  May,  to  offer  some  justification  of  his  conduct.  A  few  months 
later  there  was  an  open  rupture  between  the  king  and  his  own 
primate,  who  ultimately  was  frightened  into  exile  by  a  sudden 
accusation  of  treason.  But  the  other  bishops  were  dso  against 
Gustavus,  and,  irritated  by  their  conscientious  opposition,  the 
king  abandoned  the  no  longer  tenable  position  of  a  mode- 
rator and  came  openly  forward  as  an  antagonist.  In  1526  the 
Catholic  printing-presses  were  suppressed,  and  two-thirds  of 
the  Church's  tithes  were  appropriated  to  the  payment  of  the 
national  debt.  On  the  18th  of  February  1527  two  bishops, 
the  first  martyrs  of  Catholicism  in  Sweden,  were  gibbeted  at 
Stockholm  after  a  trial  which  was  a  parody  of  justice.  This 
act  of  violence,  evidently  designed*  to  terrorize  the  Church  into 
submission,  was  effectual  enough,  for  at  the  subsequent  Riksdag 
of  VestcrSs  (June,  1527),  the  bishops  durst  not  even  present 
a  protest  which  they  had  privately  prepared,  and  the  assembly 
g  ^itself  was  bullied  into  an  absolute  submission  to  the 

OtSSaacf  royal  will.  The  result  was  the  Vesterfts  Recess 
of  Vrttonu,  which  transferred  all  ecclesiastical  property  to  the 
10/.  Crown.     By    the   subsequent    Vesterls   Ordinance 

the  Swedish  Church  v,'as  absolutely  severed  from  Rome.  Never- 
theless, the  changes  so  made  were  mainly  administrative. 
There  was  no  modification  of  doctrine,  for  the  general  resolution 
that  God's  Word  should  be  preached  plainly  and  purely  was  not 
contrary  to  the  leaching  of  the.  ante-Tridentine  Church.  Even 
at  the  synod  of  Orebro,  summoned  in  February  1529,  "for  the 
better  regulation  of  church  ceremonies  and  discipline  according 
to  God's  Word,"  there  was  no  formal  protest  against  Rome; 
and  the  old  ritual  was  retained  for  two  years  longer,  though  it 
was  to  be  explained  as  symbolical.  Henceforth  the  work  of  the 
Reformation  continued  uninterruptedly.  In  1531  Laurentius 
Petri  was  elected  the  first  Protestant  primate  of  Sweden.  Subse- 
quently matters  were  much  complicated  by  the  absolutist 
tendencies  of  Gustavus.  From  1 539  onwards  there  was  a  breach 
between  him  and  his  own  prelates  in  consequence  of  his  arbitrary 
appropriation  of  the  Church's  share  of  the  tithes,  in  direct 
violation  of  the  Vesteris  Recess.  Then  Gustavus  so  curtailed 
the  power  of  the  bishops  (ordinances  of  1 539  and  1540)  that  they 
had  little  of  the  dignity  left  but  the  name,  and  even  that  he  was 
disposed  to  abolish,  for  after  1543  the  prelates  appointed  by 
him,  without  any  pretence  of  previous  election  by  the  cathedral 
chapters,  were  called  ordinaries,  or  superintendents.  Finally, 
at  the  Riksdag  of  VesterAs,  in  1544  though  no  definite  con- 
fession of  faith  was  formulated,  a  final  breach  was  made  with 
the  traditions  of  the  old  rehgton. 

Thus  the  Reformation  in  Sweden  was  practically  the  work 
of  one  strong  man,  acting  (first  from  purely  political  and  latteriy 
from  purely  economical  reasons)  for  the  good  of  the  state  as 
he.  understood  It.  In  this  Gustavus  acted  contrary  to  the 
religious  Instincts  of  the  vast  majority  of  the  Swedish  nation, 
for  there  can  be  so  doubt  at  all  that  the  Swedes  at  the  beginning 
of  the  i6th  century  were  not  only  still  devoted  to  the  old  Church, 
b^t  violently  anti-Protestant.  This  popular  Romanism  was 
the  greatest  of  all  Gustavus's  dlflScultles,  because  it  tended  to 
alienate  1  he  Swedish  peasants. 


I  For  the  tut  hmidred  yetn  the  peasant!  had  been  a  leading 
factor  in  the  political  life  of  the  land;  and  perhaps  in  no  other 
contemporary  European  state  could  so  seU-ieliant  Tbm 
a  class  of  yeomen  have  been  found.  Again  and  '^mmIs. 
again  they  had  defended  their  own  and  the  national  liberties 
against  foreign  foes.  In  the  national  assemblies,  too,  their  voice 
had  always  been  powerful,  and  not  infrequently  predominant. 
In  a  word,  they  were  the  sound  kernel  of  the  still  but  partially 
devMoped  Swedish  constitution,  the  democratic  safeguard 
against  the  monarchical  tendency  which  was  envdoping  the 
rest  of  Europe.  Gusta^fus's  necessities  had  compelled  him  to 
break  with  the  ecclesiastical  traditions  of  Sweden;  and  they 
also  compelled  him,  contrary  to  his  masterful  disposition,  to 
accept  constitutionalism,  because  without  it  his  footing  in  his 
own  kingdom  would  have  been  insecure.  The  peasants  there- 
fore were  his  natural  alUes,  but,  from  the  nature  of  the  case, 
they  tended  to  become  his  most  formidable  rivals.  They  prided 
themselves  on  having  "  set  King  Gus  In  the  high  seat,"  but  they 
were  quite  ready  to  unseat  him  if  his  rule  was  not  to  their  liking, 
and  there  were  many  things  with  which  they  were  by  no  means 
contented.  This  anomalous  state  of  things  was  responsible 
for  the  half-dozen  peasant  risings  with  which  Gustavus  had  to 
contend  from  1525  to  1543.  In  all  these  rebellions  the  religious 
difficulty  figured  largely,  though  the  increasing  fiscal  burdens 
were  undoubtedly  grievous  and  the  peasants  had  their  particu- 
lar grievances  besides.  The  wholesale  seizure  and  degradation 
of  Church  property  outraged  them,  and  they  formally  protested 
against  the  introduction  of  "  Luthery."  They  threatened, 
more  than  once,  to  march  upon  and  destroy  Stockhohn,  because 
the  Reformers  had  made  of  it  "a  spiritual  Sodom."  They 
insisted  on  the  restoration  of  the  andent  Catholic  customs,  and 
would  have  made  neglect  of  fasting  and  other  sins  of  omissKHK 
penal  offences.  Though  he  prevailed  in  the  end,  Gustavus  was 
obliged  to  humour  the  people  thious^out.  And  thus,  though 
he  was  strong  enough  to  nuuntain  what  he  had  established  and 
finish  what  he  had  begun,  he  was  not  strong  oiough  to  tamper 
seriously  with  the  national  liberties  or  to  crush  altogether 
Catholic  asfurations.  At  the  time  of  his  death  the  Riksdag 
was  already  a  power  in  the  state,  and  a  Catholic  reaction  ia 
Sweden  was  by  no  means  an  impoasibOity,  if  only  the  Catholics 
had.  been  able  to  find  capable  leaders. 

Gustavus's  foreign  policy  at  first  aimed  at  little  more  than 
self-preservation.  Only  with  the  pecuniary  assistance  of  the 
wealthy  merchants  of  Lttbeck  had  he  been  able  to  p^niga  . 
establish  himself  originally;  and  Lttbeck,  in  return,  PoOeyat 
had  exploited  Sweden,  as  Spain  at  a  later,  day  <'""«*«f* 
was  to  exploit  her  American  colonies.  When,  with  the  aid 
of  Denmark,  Gustavus  at  last  freed  himself  from  this  greedy 
incubus  (see  Denicakx;  Gustavus  I ;  Chsisiiak  III.)  by 
the  truce  of  the  sSih  of  August  1537,  Sweden  for  the  first  time 
in  her  history  became  the  mistress  of  her  own  waters.  But 
even  so  she  was  but  of  subordinate  importance  in  ScandK 
navian  politics.  The  hegemony  of  Denmark  was  indisputable^ 
and  Gustavus  regarded  that  power  with  an  ever-increasing 
suspicion  which  augured  HI  for  peace  in  the  future.  The  chief 
cause  of  dispute  was  the  quartering  by  the  Danish  king  of  the 
three  crowns  of  Sweden  on  the  Dano*Norwegian  shield,  which 
was  supposed  to  indicate  a  claim  of  sovereignty.  Still  more 
offensive  was  theattitude  of  Sweden's  eastern  ndghbour  Muscovy, 
with  whom  the  Swedish  king  was  nervously  anxious  to  stand 
on  good  terms.  Gustavus  attributed  to  Ivan  IV.,  whose  resources 
he  unduly  magnified,  the  design  of  establishing  a  universal 
monarchy  round  the  Baltic. 

Nevertheless  events  were  already  occurring  which  ultimately 
compelled  Sweden  to  depart  from  her  neutrality  and  lay  the 
foundations  of  an  overseas  empire.     Ia  the  last  ^^ 

year  of  Gvsuvus's  life  (1560),  the  ancient  mlKury  SSTmSm. 
order  of  the  Sword,  amalgamated,  since  1257,  with  the 
more  powerful  order  of  the  Teutonic  Knights,  had  by  the  leculari* 
sation  of  the  latter  order  into  the  dukedom  of  Prussia  (1525) 
become  suddenly  isolated  in  the  midst  of  hostile  SlavoniaB& 
It  needed  but  a  jolt  to  bring  down  the  ciuy  anachronism,  and 
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the  jolt  came  when,  fai  iS59-6o,  floods  of  Mnaoovltcs  poured 
over  the  land,  threatening  the  whole  province  with  destruction. 
In  his  despair  the  last  master  of  the  order,  Gotthard  von  Kettler, 
appeaJed  to  ali  his  more  civiKzed  nds^bours  to  save  him,  and 
bis  dominions  were  quickly  partitioned  between  Poland, 
Denmark  and  Sweden.  Sweden's  original  share  of  the  spoil 
was  Revaly  which,  driven  to  extremities,  placed  itself  beneath 
the  protection  of  the  Swedish  crown  in  March  1561.  From  the 
moment  that  Sweden  got  a  firm  footing  in  Esthonia  by  the 
acquisition  of  Reval  she  was  committed  to  a  policy  of  combat 
and  aggrandisement.  To  have  retreated  would  have  meant 
the  ruin  of  her  Baltic  trade,  upon  which  the  national  prosperity 
80  much  depended.  Her  next-door  neighbours,  P^and  and 
Russia,  were  necessarily  her  competitors;  fortunatdy  they 
were  also  eadi  other's  rivals;  obviously  her  best  policy  was  to 
oounterpoise  them.  To  accomplish  this  effectually  she  required 
to  have  her  hands  free,  and  the  composition  of  her  long* 
outstanding  differences  with  Denmark  by  the  Treaty  of  Stettin 
on  the  15th  of  December  1570  (see  Deniiark:  History),  which 
pot  an  end  to  the  Dano-Swedbk  war  of  1565^1570,  the  chief 
political  event  of  the  reign  of  Eric  XIV.  (1560-1568),  the  eldest 
son  and  successor  of  Gustavus  Vasa,  was  therefore  a  judicious 
act  on  the  part  of  the  new  king  of  Sweden,  John  III.  (1568^1592). 
Equally  judidous  was  the  anti-Russian  league  with  Stephen 
Bathory,  king  of  Poland,  concluded  in  1578.  The  war  between 
Russia  and  Sweden  for  the  possession  of  Esthonia  and  Livonia 
(1571-77)  had  been  uninterruptedly  disastrous  to  the  latter, 
and,  in  the  beginning  of  1577,  a  countless  Russian  host  sat  down 
before  Reval,  Sweden's  last  stronghold  in  those  parts.  The 
cneigetic  intervention  of  Bathory,  however,  speedily  turned 
the  scales  in  the  opposite  direction.  Six  months  after  his 
humiliating  peace  with  the  Polish  monarchy  Ivan  IV.  was  glad 
to  condude  a  truce  with  Sweden  also  on  auH  possidetis  basis 
St  Pliusa  (Aug.  5,  158a). 

The  amicable  rdations  between  Sweden  and  Poland  promised, 
a',  first,  to  be  permanent.    Sixteen  years  before  his  accession 

to  the  throne,  John  III.,  then  duke  of  Ffailand,  had 
i!^l       wedded  Catherine  JagleUonica,  the  sister  of  Sigis- 

mund  II.,  king  of  Poland  (Oct.  4,  1562).  Duke 
Sipsmund,  the  fruit  of  this  unioil,  was  brought  up  by  his  mother 
in  the  Catholic  religion,  and,  on  the  19th  of  August  1587,  he 
was  elected  king  of  Poland.  Shcteen  days  later  the  Articles 
of  Kalmar,  signed  by  John  and  Sigismund,  regulated  the  future 
relations  between  the  two  countries  when,  in  process  of  time, 
Sigismond  should  succeed  his  fisther  as  king  of  Sweden.  The 
4ittJtos«f  two  kingdoms  were  to  be  in  perpetual  alliance,  but 
MtmMe»  each  of  them  was  to  retain  its  own  laws  and  customs. 
'^*''  Sweden  was  also  to  enjoy  her  religion,  subject  to 

such  changes  as  a  genoal  council  might  make;  biit  neither 
pope  nor  councH  was  to  daim  or  exercise  the  right  of  releas- 
ing Si^amund  from  his  obligations  to  his  Swedish  subjects. 
During  Sigismund's  absence  from  Sweden  that  realm  was  to 
be  ruled  I^  seven  Swedes,  six  elected  by  the  king  and  one  by 
his  undo  Duke  Charles  of  Sudennsnia,  the  leader  of  the  Swedish 
Protestants.  No  new  tax  was  to  be  levied^in  Sweden  during 
the  king's  absence,  but  Sweden  was  never  to  be  administered 
from  Poland.  Any  necessary  altenstions  in  these  articles  ware 
only  to  be  made  with  the  oominon  consent  of  the  king,  Duke 
Chadesy  the  senate  and  the  gentry  of  Sweden. 

The  endeavoun  of  Swedish  statesmen  to  bind  the  hands  of 
thdr  future  king  were  doe  to  their  fear  of  the  rising  flood  of 

the  Catholic  reaction  in  Emope.    Under  Erie  XIV. 

the  Reformation  in  Sweden  hsd  proceeded  on  much 

the  same  lines  as  during  the  reign  of  tais  father, 
Mainlng  all  the  old  C^atholic  customs  not  conskiered  oon- 
tnry  to  Scriptute.  Naturally,  after  1544)  vhen  the  CouncQ 
of  Trent  had  formally  docland  the  Bible  and  tradition  to  be 
equally  authoritative  aomccs  of  all  ChrfstiSii  doetiine,  the 
Qontnst  between  the  old  and  the  new  tffwchhig  became  more 
obvioos;  and  fa  aany  countries  a  middle  fsarty  arose  which 
simed  at  a  comprombe  by  goihg  back  to  the  Churdi  of  the 
FsthexB.  •  lUof  John  lU.,  the  most'  tarasd  U  the  Vtsss,  and 


somewhat  of  a  theological  expert,  was  largely  influenced  by 
these  "  middle  "  views.  As  soon  as  he  had  mounted  the  throne 
he  took  measures  to  bring  the  Swedish  Church  jbA«j|/.jw# 
back  to  "  the  primitive  Apostolic  Church  and  the  OfSwdkM 
Catholic  faith";  and,  in  1574,  persuaded  a  synod  ^***"*** 
assembled  at  Stockholm  to  adopt  certain  articles  framed  by 
himself  on  what  we  should  call  a  High  Church  basis.  In  February 
1575  a  new  Church  ordinance,  approximating  still  more  ck>sdy 
to  the  .patristic  Church,  was  presented  to  another  synod,  and 
accepted  thereat,  but  veiy  unwillingly.  In  1576  a  new  liturgy 
was  issued  <m  the  model  of  the  Roman  missal,  but  with  consider- 
able modifications.  To  a  modern  High  Anglican  these  innova- 
tions seem  innocent  enough,  and,  despite  the  opposition  of 
Duke  Charles  and  the  ultra-Protestants,  they  were  adopted 
by  the  Riksdag  of  1577.  These  measures  greatly  encouraged 
the  Catholic  party  in  Europe,  and  John  HI.  was  ultimatdy 
persuaded  to  send  an  embassy  to  Rome  to  open  negotiations 
for  the  reunion  of  the  Swedish  Church  with  the  Holy  See.  But 
though  the  Jesuit  Antonio  Possevino  was  sent  to  Stockholm 
to  complete  John's  "conversion,"  John  would  only  consent 
to  embrace  Catholicism  under  certain  conditions  which  were 
never  kept,  and  the  only  result  of  all  these  subterraneous  negotia- 
tions was  to  Inoense  the  Protestants  still  more  against  the  new 
liturgy,  the  use  of  which  by  every  congregation  in  the  realm 
without  exception  was,  neverthdess,  decreed  by  the  Riksdag 
of  1582.  At  this  period  Duke  Charles  and  his  Protestant  friends 
were  deariy  outnumbered  by  the  promoters  of  the  via  media. 
Nevertheless,  immediately  after  Ring  John's  death,  a  synod 
Summoned  to  Upsala  by  Duke  Charles  rejected  the  new  liturgy 
and  drew  up  an-anti-Catholic  confession  of  faith  (March  5,  1 593). 
Holy  Scripture  and  the  three  primitive  creeds  were  dedared 
to  be  the  true  foundations  of  Christian  faith,  and  the  Augsburg 
Confession  was  adopted.  That  Sigismund,  now  the  lawful 
king  of  Sweden,  should  regard  the  summoning  ^i  cMiWar. 
the  s3fnod  of  Upsala  without  his  previous  knowledge  BrpmUu^f 
and  consent  as  a  direct  infringement  of  his  pre- ^'i*"""* 
rogative  was  only  natural.  On  his  arrival  in  Sweden,  how- 
ever, he  tried  to  gain  time  by  proviskmally  confirming  what 
had  been  done;  but  the  aggressiveness  of  the  Protestant 
faction  and  the  persistent  usurpations  of  Duke  Charles  (the 
Riksdag  of  1595  proclaimed  him  regent  though  the  king  had 
previously  refused  him  that  office)  made  a  dvU  war  inevitable. 
The  battle  of  Stftng&bro  (Sept.  25,  1598)  dedded  the  struggle 
in  favour  of  Charles~-and  Protestantism.  Sigismund  fled 
from  Sweden,  never  to  return,  and  on  the  19th  of  March  1600 
the  Riksdag  of  UnkOphig  prodalmed  the  duke  king  pndamm' 
ilbder  the  title  of  Charles  IX.  Sigismund  and  his  uw  of 
posterity  were  declared  to  have  forfdtcd  the  Swedish  J^?***** 
crown  which  was  to  pass  to  the  heirs  male  of  (Hiarles.  '*"* 
Not  till  the  6th  of  March  1604,  however,  after  Duke  John,  son 
of  John  III.,  had  formally  renounced  his  hereditary  right  to 
the  throne,  did  Charles  IX.  begin  to  style  himself  king.  At 
the  Riksdag  <rf  the  same  year,  the  estates  committed 
themselves  irrevocably  to  Protestantism  by  exduding  ^j^gijiy 
CathoQcs  from  the  succession  to  the  throne,  and 
prohibiting  them  txom  holding  any  office  or  digm'ty  in  Sweden. 
Henceforth,  too,  every  recusant  was  to  be  deprived  of  his  estates 
and  banished  the  reahn. 

It  was  in  the  reign  of  Charles  D^  that  Sweden  became  not 
only  a  predominantly  Protestandt  but  also- a  predominantly 
military  monarchy.    This  momentous  diange,  which    Btuwfh* 
was  to  give  a  martial  colouring  to  the  whole  policy    miaioim 
of  Sweden  for  the  next  hundred  and  (wenf y  years,    ff^gaisr 
dates  from  a  decroe  of  the  Riksdag  of  LinkOping   ^^''^* 
establishing,  at  the  urgent  suggestion  of  Charles,  a  regular  an»y; 
each  district  In  the  country  being  henodorward  liable  to  provide 
and  msmt**n  a  fixed  immber  of  infantry  and  cavalry  lor  the 
sendee  of  the  state.    The  immediate  enemy  was  warw/Oi 
Poland,  now  dynastically  as  wdl  as  territorially  Poiaadnd 
opposed  to  Sweden.    The  struggle  took  the  shape  of  a  **"'* 
contest  for  the  possession  of  the  northern  Baltic  provinces.' 
Esthonia  was  iccovcred  by  the  Swedes  in  s6ot?  but  their 
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dctenBined  efforts  (160K-9)  U  fafti  a  lootliold  in  Livonia 
were  frustrated  by  the  militacy  ability  of  tJie  grand  betman 
o(  Lithuania,  Jon  Rarol  Chodkiewics.  In  1608  hostJIitiea  were 
uansCcned  to  Russian  territory.  At  the  beginning  of  tliat  year 
Charles  had  concluded  an  alUance  with  Tsar  Baail  IV,  {q.v,) 
•gainst  their  common  foe,  the  Polish  king;  but  when,  in  161 1, 
Basil  was  deposed  by  his  own  subjects  and  the  whole  tsardom 
seemed  to  be  on  the  verge  of  dissolution,  Sweden^  poDcy  towards 
Rtttsia  changed  its  cteiracter.  Hitherto  Charles  bad  alknod 
at  supporting  the  weaker  Slavonic  power  against  the  stronger, 
but  now  that  Muscovy  seemed  about  to  disappear  frcMn  among 
the  natk>ns  of  Europe,  Swedish  statesmen  naturally  sought  some 
oompeni|atI<Mi  forthe  txpeoaei  of  the  war  before  Poland  had  had 
time  to  absorb  everything.  A  beginning  was  made  by  the  siege 
and  capture  of  Kexhoira  in  Ri^ssian  Finland  (March  a,  161 1); 
and,  on  the  16th  of  July,  Great  Novgorod  was  occupied  and 
a  convention  concluded*  with  the  magistrates  of  that  wealthy 
dty  whereby  Charles  IX.'s  second  son  Philip  was  to  be  recognized 
as  tsar,  unless,  in  the  meantime,  relief  came  to  Great  Novgorod 
from  Moscow.  But  now,  when  everything  depended  on  a 
oonoentratioa  of  forces,  Charles's  imprudent  assumption  of 
the  title  of."  King  of  the  Lapps  of  Nordland,V  which  |>eople 
properly  belonged  to  the  Danish  Crown,  involved  him  in  another 
war  with  Denmark,  a  war  known  in  Scandinavian  history 
as  the  war  of  Kalmar  because  the  Swedish  fortress 
jff^y  of  Kalmar  was  the  chief  theatre  of  hostilities.  Thus 
the  Swedish  forces  were  diverted  from  their  real 
objective  and  transferred  to  another  field  where  even  victory 
wovid  have  been  comparatively  unprofitable.  But  it  was 
disaster,  not  vktory,  which  Charles  IX.  reaped  from  this  fool- 
kurdy  enterprise.  StiU  worse^  the  war  of  Kalmar,  prudently 
f^Me»«r  cQvurluded  by  Charles's  son,  Gustavus  Adolphus, 
KmMmt,  in  the  second  year  of  his  reign,  by  the  peace  of  Knftred 
''^  (Jan.   so,   1613)'  imposed  such  onerous  pecuniary 

obligations  and  such  intense  suffering  upon  Sweden  as  to  en- 
kindle into  a  fire  ^  hatred,  which  was  to  burn  fiercdy  for  the 
next  two  centuries,  the  long  smouldering  antagonism  between 
the  two  sister  nations  of  Scandinavia  which  dated  back  to  the 
bloody  days  of  Christian  II. 

The  Russian  difficulty  was  more  easily  and  more  honourably 
accosted.  When  Great  Novgorod  submitted  provisionally  to 
fm»oi  the.stiserainty  of  Sweden,  Swedish  statesmen  had 
StoAowib  believed,  for. a  moment,  in  the  creation  of  a  Trans* 
'*"*  baltic  dominion  extending  from  Lake  Omen  north- 
wards  to  Ardiangel  and  eastwards  to  Voio^da.  The  rallying 
of  the  Rusaan  nation  round  the  throne  of  the  new  tsar,  Michad 
Romanov,  dil^pated,  once  Ux  all,  this  ambitious  drotm.  By 
the  beginning  of  x6z6,  Gustavus  had  become  convinced  of  the 
hnpossibility  of  partitioning  reunited  Muscovy,  while  Muscovy 
recognized  the  necessity  of  buying  off  the  faivindble  Swedes 
by  some  cession  of  territory.  By  the  Peace  of  Stolbova 
(Feb.  a7,'X6i7),  the  tsar  surrendered  to  the  Swedish  king  the 
provinces  of  Kczbolm  ai|d  Ingria,  including  the  fortress  of 
NOjteborg  (Uie  modem  ^chlUsselburg),  the  key  of  Finland. 
Rnsia,  farthermoM>  renounced  all  claims  upon  Esthonla  and 
Livonia,  and  paid  a  war  indemnity  of  ao,ooo  roubles.  In  return 
lor  these  concessions,  Gustavus  restored  Great  Novgorod,  and 
acknowledged  iiiicfaael  Romanov  as  tsar  of  Muscovy. 

The  same  period'  which*  saw  the  extension  of  the  Swedish 
Empbre  abroad,  saw  also  the  peaceful  development  of  the  Swedish 
oopstitoition  at  home.  In  this,  as  in  every  other 
master,  Gusuvus  .himself  took  the  initiative. 
Nomhially  the  Senate  still  remained  the  dominant 
power  in  the  state;  but  gradually  all  real  authority  had 
been  transferred  to  the  crown.  The  Riksrid  speedily  lost  its 
andent  character  of  a  grand  council  representing  the  semi- 
feudal  landed  aristocracy,  and  became  a  bureau- 
cracy holding  the  chief  offices  of  state  at  the  good 
pleasure  oi  th^  king.  -The  Riksdag  also . changed- 
its  character  at  the  same  time.  Whilst  in  every  other  European 
country  excc^  Bhglaad,  the  ancient  popular  repieaentation 
by  estlfes  wu  about  to  disappear  altofsther*  in  Sweden. 


undsr  GiMtavas  Adolphus  It  grew  into  an  integral  portion 
of  the  constitution.  The  Rftsdag  ordinance  of  1617  first 
converted  a  turbulent  and  haphazard  mob  of  '*  riksdagmen," 
huddUng  together  like  a  ibck  of  sheep  **or  drunken  boon," 
into  a  digdfied  national  assembly,  meeting  and  deliberate 
ing  according. to  rule  and  order.  One  of  the  nobility  (first 
called  tbe  Landtmarskalk),  or  marshal  of  the  Diet,  in  the  Riksdag 
ordinance  of  1536)  was  now  regularly  appointed  by  the  king 
as  the  spokesman  of  the  Riddarkus,  or  jHouse  of  Nobles,  while 
the  primate  generally  acted  as  the  tdman  or  president,  of  the 
three  lower  estates,  the  dergy,  burgesses  and  peasants,  though 
at  a  later  day  each  of  the  three  lower  estates  elected  iu  own 
taiman.  At  the  opening  of  every  session,  the  king  submitted 
to  the  estates  *^  royal  propositions,"  or  bills,  upon  which  each 
estate  proceeded  to  deliberate  in  its  own  separate  chamber. 
The.replies  of  the  estates  were  delivered  to  the  king  ataaubse- 
quent  session  in  congress.  Whenever  the  estates  differed 
amongst  themselves,  the  king  chose  whatever  ophuon  seemed 
bttt  to  him.  The  rights  of  the  Riksdag  were  secured  by  the 
KjOHungafOrsSkranf  or  assurance  given  by  every  Swedish  king 
on  his  accessioa,  guaranteeing  the  collaboration  of  the  estates 
in  the  work  of  le^slation,  and  they  were  also  to  be  consulted 
on  all  questions  of  foreign  policy.  The  king  possessed  the 
initiative;  but  the  estates  had  the  right  of  objecting  to  the 
measures  of  the  government  at  the  dose  of  each  session.  It  is 
in  Gustavns's  reign,  too,  that  we  first  hear  of  the  Hemliga 
UlskoUf  or  "  secret  committee  "  for  the  transaction  of  extras 
ordinary  affairs,  which  was  dected  by  the  estates  themsdves. 
The  deven  Riksdags  hdd  by  Gustavus  Adolphus  were  almost 
exdusivdy  o(xupied  in  finding  ways  and  means  for  supporting 
the  ever-increasing  burdens  of  the  Polish  and  German  wara. 
And  to  the  honour  of  the  Swedish  people  be  it  said  that,  from 
first  to  last,  they  showed  a  religious  and  patriotic  teal  which 
shrank  from  no  sacrifice.  It  was  to  this  national  devotion 
quite  as  much  as  to  his  own  qualities  that  Gustavus  owed  his 
success  as  an  empire-builder. 

The  wars  with  Denmark  and  Russia  had  been  almost  exdu- 
sivdy Scandinavian  wars;  the  Polish  war  was  of  world-wide 
significance.  It  was,  in  the  first  i^ace,  a  stiiiggk  _^  ^^ 
for  the  Baltic  littord,  and  the  struggle  was  intensified  mma 
by  the  knowledge  that  the  Polish  Vasas  denied  the 
right  of  Gustavus  to  the  Swedish  throne.  In  the  eyes 
of  the  Swedish  king,  moreover,  the  Polish  War  was  a  war 
of  religion.  Gustavus  regarded  the  Scandinavian  kingdoms 
as  the  two  chief  pillars  on  which  the  Evangelical  religion  reposed. 
Thdr  disunion,  he  argued,  would  open  a  door  in  the  north  to 
the  Catholic  league  and  so  bring  about  the  destruction  of  Den- 
mark and  Sweden  alike.  Hence  his  alliance  with  Denmark  to 
defend  Stxalsund  in  i6s8.  There  is  much  of  unconscious 
exaggeration  in  all  this.  As  a  matter  of  fact  the  Polish  rq>ublic 
was  no  danger  whatever  to  Protestantism.  Sigisunnd's  obsti- 
nate insistence  upon  his  right  to  the  Swedish  crown  was  the 
one  impediment  to«  the  condusion  of  a  war  which  the  Polish 
Diet  heartily  detested  and  very  successfully  Impeded.  Apart 
from  the  semi-impotent  Polidk  court,  no  responsible  j^ole 
dreamed  of  aggrandisement  in  Sweden.  In  fact,  during  the 
subsequent  reign  of  Wlsdishus  IV.  (i63»-i648),  the  Poles  pre- 
vented that  martial  monarch  from  interfering  in  the  Thirty 
Years'  War  on  the  Catholic  side.  Gustavus,  whose  Hvdy 
imagination  was  easily  exdted  by  rdigious  ardour,  enocmously 
magnified  clerical  influence  in  Poland  and  frequently  .sfflnted 
dangers  where  only  difficulties  existed. 

For  eight  yean  (x6si*3q)  the  exhausting  and  expensive- 
PoUtfh  war  dragged  on.  By  the  beginning  ol  1626  livonia  was- 
coDQuered  and  the  theatre  of  hostilities  was  transfiened  to  thr 
Pruasia^  provinces  of  Poland  (see  Gusxavxib  IL  AsocPBUft; 
KoNVGPOun  {SiANisUQSl).  The  fertile  a^easHy  defienrible 
delta  of  the  Vistula  was  now  occupied  and  Gustavus.  treated  it 
as  a  permanent  oonquest,  making  his  gteat  minister  Axd  Orb- 
St  jeina  its  first  govemor-genesaL  But  this  was  die  limit  of  the 
Swedish  advance.  All  Guslavns!s  further  efforts  wen.  frustrated, 
by  the  superior  strategy  of  the  Pofish  grandhefiai\KwittpolskI, 
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ind,  in  JttM  1629,  fh«  iMg  igMly  ifioifiletf  tlie  hMntlwt 
truce  of  Alunark.  By  tiUs  tnioe  9«rMleb  wiSi  lor  tU  ytun,  to 
retain  po— casion  of  her  Lfvoidan  conqoestSi  b«aU«ft  bolding 
Bbing,  the  Vittuln  <leftu,  BMUoibeig  Jd  West,  and  Pflko  tnd 
M«md  ia  Ecst  Prusain,  with  the  ri^t  to  levy  tolls  at  tSUau, 
Memel»  Dansig,  tabian  and  Windati.  From  these  toUt  Gasuvws 
derived,  in  1629  alone,  500,000  lin-doOais,  a  snoi  eqaivalcnt  to 
the  wiiole  of  the  eitiaordinary  subsidies  granted  to  faiin  by  the' 
Riksdag.  Thus  Sweden  held,  for  a  time,  the  control  of  the 
prittdpol  trade  routes  of  the  Baltic  «p  to  the  very  copfines  of 
tile  empire;  and  the  increment  of  revcmie  resoMng  from  lids 
commanding  portion  was  of  material  assistance  to  her  dnrbg 
the  eariier  stages  of  the  wiar  kk  Germany,  whither  CnsUws 
tnnsferred  his  forces  in  June  1630. 

The  motives  of  Guslavus  in  plmghig  into  the  Thiity  Years' 
War  and  the  details  of  the  Straggle  as  regards  Sweden  are  ebo- 
5v«**aarf  where  set  forth  (see  Gustaws  n.(  OxKHnjtMXK 
mnortjt  [Axel];  BANte  [Joban);  TbtsriMflSoir  (Lcn- 
itan'  wmi  iiAntJ).  Here  the  only  point  to  be  Insirted  upon 
ii  the  extreme  precarioosness  of  the  Swedish  poeftfon  from 
fast  to  last— a  precariottsnrss  dtle  etttbely  to  hiadeqitacy 
of  material  resources.  In  1633  all  Germany  lay  at  the 
feet  of  Sweden;  two  yean  later  a  single  dMster  <N9rd- 
Ihigen)  brought  her  empire  to  the  wrge  of  ruin.  For  the 
next  seven  yean  the  German  War  as  regards  Sweden  was 
a  struggle  for  existence.  She  triumphed  hi  the  end,  ft  Is  trae, 
but  it  was  a  triumph  doe  enHrely  to  a  lucky  accident— the 
possession,  during  the  cr»is,  of  the  greatest  statesman  and  the 
greatest  captain  of  the  age.  It  was  the  exploits  of  Oxenstjema 
and  Bailor  which  alone  enabled  Sweden  to  obuin  even  what  she 
did  obtain  at  the  great  Westpbalian  peace  oongreas  in  1648. 
Her  original  demands  were  Silesia  (she  held  most  of  the  fortresses 
there),  Pomeranla  (whidi  had  been  in  her  pesseesion  lor  nearly 
twenty  yean),  and  a  war  indemnity  of  so,ooo/)oo  fix- 
doUan.  What  she  actually  got  was  (i>  Upper  Pomeiania, 
vith  th^  islands  of  RUgen  and  Usedom,  and  a  strip  of  Lower 
P(9nerania  on  the  right  side  of  the  Oder,  ibduding  the  towns  of 
Stettin,  Gars,  Damm  and  (voUnow,  and  the  isle  of  WoDIn,  with 
the  right  tpf  succession  to  the  rest  of  Lower  Pomeranla  fai  the 
case  oC  the  eatinctioh  ol  the  Brandenburg  Hoheaiollems;  (»> 
the' town  of  Wismar  with  the  districts  of  Poet  and  NeuUoster; 
(3)  the  secularised  bishoprics  of  Bremen  and  Verdea;  and. (4) 
5,000,000  iix-€bllars.  Tliese  (jcrman  possessions  were  to  be 
held  as  fiefs  of  the  empire;  and  in  respect  thereof  Sweden  was 
to  have  a  vote  In  the  imperial  Diet  apd  to  "  direct "  the  Lower 
Saxon  Cirde  alternately  with  Brandenbarg.  Fiance  stfd  Sweden, 
moreover,  became  joint  guaranton  of  the  treaty  with  the 
emperor,  and  were  entrusted  with  ttfe  carrying  out  of  Its  pro- 
visions, which  was  practically  effected  by  the  eaecutive  congress 
of  Naremberg  in  1650. 

Sweden's  reward  for  the  eaertions  and  sacrifices  of  eijshteeo. 
years  waa  meagre,  almost  paltry.  Her  newly  won  possessions 
were  bothMmaU  and  scattered,  though,  on  the  other 
hand,  she  had  secured  the  practical,  control  of  the 
'^  three  principal  rivers  of  nortli  Germany^-Hhe  Oder, 
the  She  and  the  W^ser-Hmd  reaped  the  foil 
advantage  of  the  toUs  levied  on  those  great  comiherdal 
arteries.  The  jealousy  of  France  and  the  fanpatieaca  of  Queen 
Christina  were  the  chief  causes  of  the  inadef|uacy  of  her  final 
recompense.  Yet,  though  the  immediate  gain  was  small,  she 
bad  not  dissipated  her  Mood  and  treasure  altogether  in  vain. 
Her  vigorous  intervention  bad  saved  the  cause  of  religious  Kberty 
in  Europe;  and  this  remains,  for  All  time,  her  greatest  political 
achievement  Henceforth  till  her  collapse,  seventy  years  later, 
she  was  the  recognised  leader  of  Conthiental  Piotesuntism. 
A  more  qaestiocMa>le  benefit  was  her  rapid  elevation  to  the  rank 
of  an  Imperial  power,  an  elevation  which  imposed  the  daty  of 
remaining  a  military  monarchy,  armed  sap-d-^  for  every 
possible  emergency.  Every  one  recognises  now  that  tha  poverty 
and  sparse  population  of  Sweden  onfiued  her  for  such  a 
tremendeus  desbny.  But  fai  the  mkldk  of  the  17th  caatiiry 
the  teeonqMktlbiiity  between  her  powers  and  her 
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exhaaited  states;  and  France,  the  most  powerfol  of  the  Western 
powers,  was  her  firm  ally. 

Fbr  the  moment,  howevet,  Sweden  held  the  field.  BMrythIng 
depended  upon  the  policy  of  the  next  few  years.  Ve^  carcfai 
statesmanship  might  mean  permanent  domlnfaa  (jb,m 
on  the  Baltic  shore,  bat  there  was  not  much  margin  rfcaaha 
for  bhmdeiin^  Onfortunately  the  extfavagance  ^^^"^^ 
of  Gastavua  Adolphue's  two  immedlata  suceessors,  Christina^ 
and  Chariea  X.,  shook  the  fiimsy  fabric  of  hi^  cmpiia 
to  its  ¥My  baas.  ChtlBttea's  extravagance  was  <>tt^«M-*«» 
At  the  time  of  her  abdication  the  stale  was  en  thevernef  baiib* 
ruptcy,  and  the  financial  dlfficaity  had  SBperindaoed  a  seiloas 
poiitiGalaKltatiDn.  Thetaassofthedwedish  people  was  psnetiated 
by  a  jnsttfable  fear  that  the  esteraal,  anifichi  gieatiiess<ef  their 
country  might,  in  the  long  rmi,  be  pardiaaed  wttli  the  loss  of 
their  dvfl  «hd  political  Bberties.  Ia  a  word,  the  natoral  eqnill- 
brhim  of  Swedfeh  society  was  serieariy  threatened  by  the  pia- 
ponderanoe  of  the  aoblfity;  ind  the  people  at  large  looked  ta 

the  new  king  to  redress  the  balance.     A  better.  >^_^ 

asbHer  between  the  various  estatea  thatf  Cbarks  X..  ^StmJ* 
it  would  have  been  dtfficnlt  to  find.  It  is  true  tlmt, 
primarily  a  soldier,  his  whole  ambitSod  was  directed  towards 
mffltary  ^ry;  but  he  was  also  an  unusoaOy  sharp-sighted 
poOtldan.  •  He  affected  to  believe  that  only  by  f^foe  of 
arms  could  Sweden  retain  the  dominion  which  hy  forc« 
of  arma  she  had  won;  but  he  also  gnM(»ed  the  fact  that 
there  mast  be  no  dbnxiloif  at  henM  if  she'  weM  to  eoaflnue 
powerful  abroad.  The  most  pressing  ^aesOoa  of  the  di^^ 
the  so-called  ReduktioHt  or  restftution  of  the  alienated  crown 
lands,  was  ad^isted  provtsloBally  at  the  RIkadag  Of  r6s5.  The 
king  proposed  that  iht  actual  noble  holders  of  crown  property 
should  either  pay  an  annual  sam  of  seo^ooo  Kfac>doIlaast  ^  ^ 
allowed  for  out  <rf  any  further  crown  hmcb  subfaqueatly  fallinf 
fai  to  them,  or  should  surrender  a  fourth  of  theeapecranVproperty 
itself  to  the  estimated  amount -of  600^600  rix-<h)llars.  The 
nobility  attempted  to  escape  taxatlofl  as  cheaply  as  possible  by 
stipulating  that-the  6th  of  November  t€^r,  the  day  of  Gastavul 
Adolpbus's  death,  should  be  the  extieuse  Unrit  of  any  kestfospee- 
tive  action  on  the  part  of  the  crown  in  regard  to  alioaated  crown 
property,  and  that  the  present  subsidy  shetdd  be  regarded  aa 
"a  perpetual  onUnance"  unalterably  to  be  observed  by  al 
future  sovereigns— m  other  words;  that  there  should  be  00 
further  restitution  M  alienated  crown  property^  Against  this 
interpretation  of  the  subsidy  blU  the  already  ovsr^taacd  lower 
estates  protested  so  energeticaDy  thai  the  Diet  had  to  be  sus- 
pended. Then  the  king  intervened  personally;  not  to  qudl  the 
commons,  as  the  senate  inslsled,  but  to  colnpd  the  noWBty  to 
give  way.  He  proposed  that  the  n^Mle  matter  should  ba 
thoroughly  investigated  by  a  special  committee  before  the 
meeting  of  the  next  Riksdag,  aad  that  in  the  meantime  a  con* 
tribntion  should  be.  levied  on  all  dasses  proportionately.  TIIb 
equitable  arrangement  was  accepted  by  the  estates  forthwith. 

^Charies  X.  had  done  his  best  to  obviMe  the  effccts  of  the 
financial  extravagance  of  CSuristina.  It  may  well.be  doubted, 
however,  whether  his  own  extravagant  desire  for 
mOitary  |k>ry  was  not  equaly  infurloiis  to  his  n^^  ' 
country.  In  three  days  he  had  succeeded  in  per-^ 
suading  the  Swedish  estates'  of  the  lucrative  expediency,  of  his 
unneceesaiy  and  immoral  attack  on  Poland  (see  PoiaiiDr 
Hiftary);  but  when  he  quitted  Stockhohn  for  Wanaw,  on  the 
roth  of  July  1654,  he  little  imaghied  that  he  hod  embarked  oa 
an  adventure  which  was  to  contribute  far  more  to  his  glory  than 
io  the  advantage  of  his  countrv.  How^tbePoUsb  War  expanded 
faito  a  general  European  war;  bow  Chariest  ndracalouS  audaolty 
again  and  again  ravished  favours  tnm  Fortune  and  Nature 
{e.g,  the  passage  of  the  Belts)  when  both  thoee  great  powers 
combined  agahnt  lum;  bow,  finally,  he  emerged  fkom  all  his 
difiicuItteB  triumphant,  indeed,  but  oifiy  to  <fie  of  sheer  wrhaiistigB 

*  ChrirtinaS  reign  dates,  properly,  from  1644  ^hni  she  attaloed 
ter  raafority.  From  1633  to  1644  Axd  Oxenstjema  was  vtrtuany 
ike  lUtar  or  swtdeo. 
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(tee  Cmamieb  X.,  king  of  Sweden;  Ceabnibcki  [SmsBir); 
Frederick  III.,  king  of  Denmark).  Suffice  it  to  tay  that, 
imiiiediately  after  bb  deatk,  the  regency  appointed  to  govern 
Ctagittxt  ^^"^^'^  during  the  minority  of  his  only  aon  and 

wtcoeaeor,.  Charlea  XI.,  a  child  four  yean  old, 
battened  to  cone  to  tema  with  Sweden's  numerous  enemiesv 
which  now  iiyiiiH^d  Rufsia,  Poland,  Braadonburg  and  Denmark. 
^^  The  Peace  of  Oliva  (May  3,  x66o),  made  under 
^SH^nttti  Fr«B<^  mediation,  put  an  end  to  the  k>ng  foad  with 

Poland  and,  at  the  lano  time,  ended  the  quarrel 
betweea  Bweden  on  tlie  one  aide,  and  the  emperor  and  the 
ekctor  of  Braodenbucg  on  the  other.  By  this  peace,  Sweden's 
pmwien  of  Livonia,  and  the  cteaor  of  Brandenburg'a 
sovereignty  over  east  Pniisia,  were  alike  confirmed;  and  the 
king  of  Poland  renounced  all  claim  to  the  Swedish  crowni*  As. 
regards  Denmark,  tho  Peace  of  Oliva  signified  the  desertion  of 
bcf  tluree  principal  allies,  Polud,  Brandenburg  and  the  emperor* 
and  thus  compelled  her  to  reopen  negotiations  with  Sweden 
direct.  The  differences  between  the  two  states  were  finally 
adjusted  by  the  peace  oK^penhagen  (May  37,  x66o),  Denmark 
ceding  the  three  Scanian  provinces  to  Sweden  but  receiving 
back  the  Norwegian  province  of  Trondhjem  and  the  isle  of 
Bombolm  which  she  bad  surrendered  by  the  peace  of  Roskilde 
two  years  previously,  Denmark  waa  also  compelled  to  recog- 
nise, practically,  the  independence  of  the  dukes  of  Holstein- 
Gottorp.  The  Russian  War  was  terminated  by  the  Peace  of 
Kaidis  (July  s>  x66i),  confirmatory  of  tlie  Peace  of  Stolbova, 
whereby  the  tsar  surrendensd  to  Sweden  all  his  Baltic  provinces 
*-In9ia,  Esthonia  and  Kexholm* 

Thus  Sweden  emeised  from  the  wu  not  only  a  military  power 
eC  the  first  magputudej  \mt  abo  one  of  the  largest  states  of 
fm  Eunve,  possessing  about  twice  sa  much  territory 

aa  modem  -Swedan..    Uer  area  embraced   i6«8a> 

geographical  squsre  miles,  a  mass  of  land  7000 
sq.  m.  lai^  than -the  modem  German  Empire.  Yet  the 
Swedish  Empire  was  rather  a  geographical  expression  than  a 
state  with  natoral  and  national  boundaries.  Modem  Sweden 
is  bounded  by  the  Baltic;  during  the  x  7th  century  the  Baltic 
was  merely  the  bond  between  ber  various  widely  dispersed 
dominions.  All  the  islands  in  the  Baltic,  exoept  the  Danish 
group,  belonged  to  Sweden.  The  estuaries  of  all  Che  great 
German  rivers  (for  the  Nieroen  and  Vistula  are  property  Polish 
rivers)  debouched  in  SwedisH  territeiy,  within  wUch  alio  lay 
two-thirds  of  I<ake  Ladoga  and  one-half  of  Lake  Peipus.  Stock- 
bobn,  the  capital,  lay  m  the  very  centre  of  the  empire^  whose 
second  greatest  city  was  Riga,  on  the  other  side  of  the  sea.  Yet 
this  vast  empire  contained  but  half  the  peculation  of  modem 
fiwedoor— being  only  3,500,000,  or  about  X40  souls  to  the  square 
mile.  Further,  Sweden's  new  boundaries  were  of  the  most 
insecure  description,  inasmuch  as  they  were  anti^thnographical, 
parting  asunder  races  which  naturally  went  together,  and  behind 
which  stood  powerful  neighbours  of  the  same  stock  ready,  at 
the  first  opportunity,  to  reunite  them. 

Moreover,  the  commanding  political  influence  which  Sweden 
had  now  won  was  considerably  neutralized  by  her  loss  of  morai 
prestige.  On  Charlea  X.'s  accession  in  1655,  Sweden's  neigh- 
bours, though  suspicious  and  uneasy,  were  at  least  not  adver- 
saries, and  might  have  been  converted  into  alUcs  of  the  new 
great  power  who,  if  she  had  mulcted  them  of  territory,  bad,  any> 
how,  compensated  them  for  the  loss  with  the  by  no  means  con- 
temptible dmiurn  of  religious  liberty.  At  Charles  X.'s  death, 
five  yean  Uter,  we  find  Sweden,  herself  bled  to  exhaustion  pmnt, 
surrounded  l^  a  broad  belt  of  desolated  territory  and  regarded 
with  ineradicable  hatred  by  every  adjacent  state.  To  sink  ii) 
five  years  from  the  position  of  the  champion  of  Protestantism 
to  that  of  the  common  enemy  of  every  Protestant  power  was  a 
degradMion  not  to  be  compensated  by  any  amount  of  military 
gloiy.  Charles's  subsequent  endeavour,  in  stress  of  drcum- 
stances,  to  gain  a  friend  by  dividing  his  Polish  conquests  with 
the  aspiring  elector  of  Brandenburg  was  a  reversal  of  his  original 
policy  and  only  resulted  in  the  esublishment  on  the  soutbim 
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of  8ii»to.  of  n  110V  iM  alflMit  m  dangerous  aa 
Denmarii,  her  a&cieni  rival  in  the  west. 

In  1660,  after  five  years  of  incessant  warfare,  Sweden  had  at 
length  obtained  peace  and  with  it  the  opportunity  of  organiang 
and  developing  her  newly  won  empire.  Unfor-  „. 
tunately,  the  regency  which  was  to  govern  her  during  -ckSSxL 
the  next  fifteen  years  waa  unequal  to  the  difficulties 
of  a  situation  which  might  have  taxed  the  resources  of  the 
wisest  statesmen.  Unity  and  vigour  were  scarcely  to  be  ex- 
pected from  a  many-headed  administration  composed  of  men 
of  mediocre  talent  whose  contrary  opinions  speedily  fptve  rise 
to  nootending  factions.  There  was  the  bigh-axistocratic  party 
with  a  leaning  towards  martial  adventure  headed  by  Magnus  de 
la  Gajxlie  (9.9.),  and  the  party  of  peace  and  economy  whose 
ablest  representative,  was  the  liberal  and  energetic  Johan 
GyUenstjema  (f.v.).  After  a  severe  stmggle,  de  la  Gardie'a 
party  prevailed;  and  its  triumph  was  marked  by  that  general 
decUne  of  pcrwwal  and  politicsJ  monlity  which  haa  given  to 
this  regency  its  unenviable  notoriety.  Sloth  and  carelessneaa 
speedily  invaded  every  branch  of  the  administration,  destroying 
aJl  discipline  and  leading  to  a  general  neglect  of  business. 
Another  characteristic  of  the  de  la  Gardle  government  was  its 
groM  corruption,  which  made  Sweden  the  obsequious  hireling 
of  that  foreign  power  which  had  the  longest  purse.  This  shame- 
ful "subsidy  policy"  dates  from  the  Treaty  of  Fontainebleau, 
1661, 1^  a  secret  paragraph  of  which  Sweden,  in  exchange  for  a 
considerable  sum  of  money,  undertook  to  support  the  French 
candidate  on  the  first  vacancy  of  the  Polish  throne.  The  com* 
plicationa  ensuing  from  Louis  XIV. 's  designs  on  the  Spanish 
Netherlands  led  to  a  bid  for  the  Swedish  alliance,  both  from  the 
Frendi  king  and  his  adversaries.  Alter  much  hesiution  on  the 
pan  of  the  Swedish  government,  the  anti-French  faction  pre- 
vailedt  and  in  April  1668  Sweden  acceded  to  the  Triple  Alliance, 
which  .finally  checkmated  the  French  king  by  bringing  about  the 
Peace  of  Aix-la-Chapelle.  For  the  next  four  yean  Sweden 
remained  tnie  to  the  principles  of  the  Triple  Allianoe;  but, 
ia  X67S,  Louis  XIV.  suoooeded  in  iwlating  the  Dutch  republic 
and  regaining  hia  ancient  ally»  Sweden.  By  the  Treaty  ol 
Stockholm  (April  X4*  1672)1  Sweden  became,  for 
the  next  ten  year^  a  "mercenarius  (ialliae,"  pledging  '^HSki 
herself,  in  return  for  400^000  crowns  per  annum  in^ 
peace  and  600^000  in  war-^imc,  to  attack,  with  x6,odo  men,  any 
German  princes  who  might  be  disposed  to  assist  Holland.  In 
1674  l^ovia  XIV.  peremptorily  called  upon  Sweden  to  fulfil 
her  obhtfstions  by  invading  Bnndenburg.  In  the  course  of 
May  1675  a  SwedJA  army  advanced  into  the  Mark,  but  on  th^ 
xSth  of  June  was  defeated  at  Fehrbellin,  and  hastily  retreated 
to  Demmin.  The  Fehrbellin  affair  was  a  mere  skirmish,  the  actual 
casuaUie*  amounting  to  less  than  600  men,  but  it  rudely  divested 
Sweden  of  her  nimbus  of  invincibility  and  was  the  signal  for  a 
gsneiat  attack  upon  her,  known  aa  the  Scanian  War. 
In  the  course  of  the  next  three  years  her  empire  {^f 
seemed  to  be  crumbling  away  everywhere.  In 
167  s  Pomerania  and  the  bishopric  of  Bremen  were  overrun 
by  the  Brandenburgers,  Austrians  and  Danes.  In  December 
1677  the  elector  of  Brandenburg  captured  Stettin.  Stralsund 
fell  on  the  15th  of  October  1678.  GreifswaM,  Sweden's 
last  possessba  on  the  Continent,  was  lost  on  die  5th  of 
November  A  defensive  alliance  with  Sobieski  (August  4, 
1677)  was  rendered  inoperative  by  the  annihilatran  of  Swedcn'a 
sea-power  (battle  of  Oland,  June  17,  i676i  battle  of  FehmarUp 
June  X677)  and  the  difficulties  of  the  Polish  king. 

Two  acddents  at  this  crisis  alone  saved  Sweden  from  ruin-^the 
splendid  courage  of  the  young  king  who,  resolutely  and  success- 
fully, kept  the  Danish  invaders  at  bay  (see  Charles  XI.,  king 
of  Sweden),  and  the  diplomatic  activity  of  Louis  XIV.  In 
March  1677  &  peace  OMigress  began  its  sessions  at  Nijmwegen; 
and  in  the  beginning  of  April  1678  the  French  king  dicuted 
the  terms  of  a  general  pacification.  One  of  his  chief  conditions 
was  the  complete  restitution  of  Sweden.  A  strong  Sweden 
was  necessaiy  to  the  accomplishment  of  his  plans.  He  suggested, 
however,  thai  Sweden  should  rid  herself  of  her  enemies  by 
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naliaC  some  "  imafi  oeisloB "  to  tbfcia.  THIs  Chaiies  XL 
refused  to  do^  whesoeapon  Louis  took  it  upon  himself  to  conclude 
peace  on  Sweden's  aocouAt  without  consulting  the  wishes  ol 
the  Swedish  king.  By  this  Treaty  of  Nijmwccea 
I,  (Feb.  7)  and  of  St  Gennain  (Jutae  99,  1679) 
Sweden  virtually  received  full  restitution  d  her 
German  tenitory.  On  the  and  of  September  by  the  Peace 
of  Fontainebleau  (confirmed  by  the  subsequent  Peace  of  Lund^ 
Oct.  4>  1679),  Denmark  was  also  forced  to  retrocede  hex 
conquests.  It  is  certain  that  Sweden  herself  could  never  have 
extorted  such  favourable  terms,  yet  "  the  insufferable  tutelai^  ** 
of  France  on  this  occasion  inspired  Charles  XI.  with  a  per^ 
sonal  ffidike  of  the  mighty  ruler  of  France  and  contributed 
to  reverse  the  traditional  diplomacy  d  Sweden  by  giving  it  a 
strong  aiiti-French  bias  (see  CwAtT.Bfl  XL;  OxEvtsijRjtSA, 
Benedict). 

The  remainder  of  the  reign  of  Qiarles  XI.  is  remarkable  for 
a  revolution  which  converted  the  government  of  Sweden  into 
ChMfhM  XL  *  semi-absolute  monarchy.  The  king  emerged  from 
umdihm  the  war  convinced  that  if  Sweden  were  to  retain  her 
portion  as  a  great  power  she  must  radically  reform 
her  whole  economical  system,  and,  above  all,  dp* 
cumsciibe  the  predominant  and  misduevoos  in- 
flnenoe  of  an  aristocracy  which  thought  far  more  of  its 
privileges  than  of  its  pubUt  duties.  He  fdt  that  he  could 
now  draw  upon  the  confidence  and  liberality  of  the  lower 
wders  to  an  unlimited  extent,  and  he  proceeded  to  do  so.  The 
Riksdag  which  assembled  in  Stockholm  in  October  1680 
begins  a  new  era  of  Swedish  history.  On  the  motion  of  the 
Estate  of  Peasants,  which  had  a  long  memory  for  aristocratic 
abuses,  the  question  of  the  recovery  of  the  alienated  ciowb 
lands  was  brou^t  before  the  Riksdag,  and,  doqpite  the  stubborn 
Opposition  of  the  magnates,  a  resolution  of  the  Diet  directed 
that  aQ  oountships,  baronies,  domains,  manors  and  other  estates 
produdng  an  annual  rent  of  more  than  £70  per  annum  should 
icvert  to  the  Crown.  The  same  Riksdag  dedded  that  the  king 
was  not  bound  by  any  particular  constitution,  but  only  by  law 
and  the  statutes.  Nay,  they  added  that  be  was  not  even 
obliged  to  consult  the  council  of  state,  but  was  to  be  regarded 
as  n  sovereign  lord,  rcspcmsible  to  God  alone  for  his  actions, 
and  requirtng  no  intermediary  between  himself  and  his  peo[^. 
The  council  thereupon  acquiesced  in  its  own  humiliation  by 
meekly  accepting  a  royal  brief  changing  Its  offidal  title  from 
Riksrdd  (council  of  sUte)  to  Kitnfigarai  (royal  council)-^a 
visible  sign  that  the  senators  were  no  longer  the  king's  colleagues 
but  his  servants. 

Thus  Sweden,  as  well  as  Denmark,  had  become  an  absolute 
monarchy,  but  with  this  important  difference,  that  the  right 
of  the  Swedish  people,  in  pariiament  assembled,  to  be  consulted 
on  an  important  matters  was  recognized  and  acted  upon.  The 
Riksdag,  com^^tely  overshadowed  by  the  throne,  was  during 
the  reign  of  Charles  XI.  to  do  little  more  than  register  the  royal 
decrees;  but  nevertheless  it  continued  to  exist  as  an  essential 
part  of  the  machinery  of  government.  Moreover,  this  transfer 
o^  authority  was  a  voluntary  act.  The  people,  knowing  the 
king  to  be  thefr  best  friend,  trusted  him  implidty  and  co* 
operated  with  him  cheerfully.  The  Riksdag  of  1682  pro^posed  a 
fresh  Redttktfon,  and  declared  that  the  whole  question  of  how 
far  the  king  was  empowered  by  the  law  of  the  land  to'bestow 
fiefs,  or,  in  case  of  urgent  national  distress,  take  them'  back 
again,  was  exddsively  his  majesty's  affahr.  In  other  words^ 
it  made  the  king  the  disposer  of  his  subjects'  temporal  property. 
Presently  this  new  prindple  of  autocracy  was  extended  to  the 
ling's  legislative  authority  also,  for,  on  the  9th  of  December 
1682,  iJ!  four  estates,  by  virtue  of  a  common  declaration,  not 
only  confirmed  Mm  in  the  possession  of  the  legislative  powers 
enjoyed  by  Ms  predecessors,  but  even  conceded  to  him  the  right 
of  interpreting  and  amending  the  common  law. 

The  recovery  of  the  alienated  crown  lands  occupied  Charies  XL 
for  the  rest  of  his  life.  It  was  conducted  by  a  conunisdon 
which  was  ultimatdy  converted  into  a  permanent  det>artment 
of  sUte.   it  acted  on  the  principle  thfi  the  titles  of  all  private 
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landed  ertftteflifght  be^dled  in  qvcstioii,  iDasomch  n  at  sods 
time  or  other  it  must  have  belonged  to  the  Crown;  and  the 
burden  of  proof  of  ownership  was  held  not  to  lie  with  the  Crown 
which  made  the  claim,  but  with  the  actual  owner  of  the  property. 
The  amount  of  revenue  accruing  to  the  Crown  from  the  whole 
Reduktion  it  is  imposdble  to  estimate  even  i4>proximatdy; 
but  by  these  means,  combined  with  the  most  careful  manage- 
ment and  the  most  rigid  economy,  Charles  XL  contrived  to 
reduce  the  national  debt  from  £9,567,000  to  £700,000. 

These  operations  represent  only  a  part  el  Charies  XI.'s 
gigantic  activity.  Here  we  have  omiy  space  sufficient  to  glance 
at  his  reorganization  of  the  national  armaments,  wofjanfts 
Charles  XL  ze-establlshed  on  a  broader  basis  the  Hoaoi 
indelningsverk  introduced  by  Charles  IX.— a  syttem  <AAaMiM<a 
of  military  tenure  whereby  the  national  forces  were  bounS 
to  the  sdL  Thus  there  was  the  ruslhdtt  tenure,  under 
which  the  tenants,  instead  of  paying  rent,  were  obliged 
to  equip  and  maintain  a  cavalry  soldier  and  horse,  wiiile 
the  knektUUlarer  supplied  duly  equipped  foot  soldiers.  These 
indelntHg  soldiers  were  porovided  with  holdings  on  whidi  they 
lived  in  times  of  peace.  Formeriy,  ordinary  conscription  had 
existed  alon^de  this  inddmngf  or  distribution  system;  but  it 
had  proved  inadequate  as  wdl  as  highly  unpopular;  and,  in 
1683,  Charlea  XL  came  to  an  agreement  with  the  peasantry 
whereby  an  extended  indehUng  system  was  to  be  su^titnted 
for  general  conscription.  The  navy,  of  even  more  impoAanoe 
to  Sweden  if  she  were  to  maintain  the  dominion  of  the  Baltic^ 
was  entirdy  remodelled;  and,  the  recent  war  having  demon- 
strated the  unsoitability  of  Stockholm  as  a  naval  starion,  the 
construction  of  a  new  arsenal  on  a  gigantic  scale  was  simul- 
taneously begun  at  Kaiiskrona.  After  a  seventeen  yean' strugi^ 
against  all  manner  of  financial  difficulties,  the  twofold  enter- 
prise was  completed.,  At  the  death  of  Charles  XL  Sweden 
couM  boast  of  a  fleet  of  forty-three  threo^deckera  (maimed  by 
11,000  men  and  armed  with  3648  guns)  and  one  <^  the  finest 
arsenab  in  the  world. 

Charles  XI.  had  carefully  provided  agahot  the  contingency 
of  his  successor's  minority;  and  the  five  .regents  appointed  by 
hhn,  if  not  great  statesmen,  were  at  >least  practical  ^j^^  »|. 
politicans  who  had  not  been  trained  hi  his  austere  SSSw/m. 
school  in  vab.  At  home  the  Reduktion  was 
cautiously  piuzsaed,  whUe  abroad  the  successful  conduston  of 
the  great  peace  amgiess  at  Ryawick  was  justly  regarded  as  a 
signal  triumph  «f  Sweden's  pacific  diplomacy  (see  Ox£NSt;erna 
FAUiLy).  The  young  king  was  full  of  promise,  and  bad  he 
been  permitted  gradually  to  gain  experience  and  develop  his 
naturally  great  talents  beneath  the  guidance  of  his  guardians, 
as  his  father  had  intended,  all  migftt  have  been  well  for  SwedeiL 
Unfortuoatdy,  the  suddui,  nolsdess  revolution  of  the  6ih  of 
November  1697,  idiich  made  Charles  XIL  absolute  nuster  of 
his  coimtry's  fate  in  his  fifteenth  year  (see  Cbarles  XIL), 
and  the  league  of  Denmark,  Saxony  and  Russia,  formed  two 
years  later  to  parrition  Sweden  (see  Patxul,  Jobanii  Reihbold; 
Petxx  the  GaxAT;  Csasies  XQ.),  precipitated  Sweden  into  a 
sea  of  troubles  in  which  she  was  finsdly  submerged. 

From  the  very  beginning  of  the  Great  Northern  War  Sweden 
suffered  from  the  inability  of  (Hiarles  XII.  to  view  the  situatioA 
from  anything  but  a  purely  personal  point  of  view.  ^nai 
His  determination  to  avenge  himself  on  enemira  Nortktm 
overpowered  every  other  consideration.  Again  and  ^"^ 
again  during  these  eighteen  yean  of  warfare  it  was  in  his  power 
to  dictate  an  advantageous  peace.  After  the  dissipation  of 
the  first  coalition  against  him  by  the  peace  of  Travendal 
(Aug.  x8,  Z700)  and  the  victory  of  Narva  (Nov.  30,  1700), 
the  Swedish  chancellor,  Benedla  Oaenstjema,  rightly  regarded 
the  universal  bidding  for  the  fxTova  of  Sweden  by  France 
and  the  maritime  powers,  then  on  the  eve  of  the  War  of 
the  Spanish  Succession,  as  a. golden  opportimity  of  "ending 
this  present  lean  war  and  making  his  majesty  the  arbiter  of 
Europe."  But  Charies,  intent  on  dethroning  Augustus  of 
Poland,  hdd  haughrily  aloof.  Subsequently  in  1 701  he  rejected 
a  penulnal  afipeal  from  WOtiaas  IIL  to  condude  peace  on  his 
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Fhn  yean  lalsr  (8epi::«4;  r7<06)  he  dU,  inlBed, 
conclude  the  FoKsh  War  by  tbe  pcsoe  ef 'AltxansUkit,  but  aa 
this  treaty  bioui^t  no  advantage  to  Sweden,  not  even  com- 
pensation for  the  ezpenaes  of  ux  yean  of  wmrfaxe,  it  was 
politically  condeninable  Maraover,  two  of  Sweden's"  Baltic 
provinces,  Esthonia  and  Ingna,  had  been  seised  by  the  tsar, 
and  a  third,  Livonia,  had  been  wdl  nigb  ruined.  Yet  even  now 
€harlcs,  by  a  stroke  of  the  pen,  could  have  secoveicd  nearly 
everything  he  had  lost.  In  1707  Peter  was  ready  to  retiocede 
everything  except  St  Petersburg  and  the  line  of  the  Neva,  and 
again  Charles  preferred  risking  the  whole  to  saving  the  greater 
part  of  his  Baltic  possessions  (for  detads  see  CsaBUS  XIL; 
Petes  the  Great).  When  at  last,  alter  the  catastrophe  of 
Poltava  (June  1709)  and  the  flight  into  Tuikey,  he  condescended 
to  use  (^>loniatic  methods,  it  was  sddy  to  prokmg,  not  to 
terminate,  the  war.  Even  now  he  could  have  made  honouiaUs 
tenns  with  his  numerous  enemies.  The  lesounxs  of  Sweden 
were  still  very  iu  from  being  exhausted,  and,  during  1710  and 
171X,  the  gaUant  Magnus  Stenbock  (9.8.)  upheld  her  militaiy 
supremacy  in  the  north.  But  all  the  dBEorts  of  the  Swedish 
government  were  wrecked  on  the  determination  of  Charies  XII. 
to  surrender  nothing.  Thus  he  rejected  advantageous  ofien  of 
mediation  and  alliance  made  to  him,  during  171s,  by  the  mari- 
time powers  and  by  Prussia;  and,  in  17 14,  he  scouted  the  friendly 
overtures  of  Louis  XIV.  and  the  emperor,  so  that  when  peace 
was  finally  oooduded  between  France  and  the  Eminre,  at  the 
congress  of  Baden,  Swedish  aflain  were,  by  common  consent, 
left  out  of  consideration.  When,  on  the  14th  of  September  17x4, 
he  suddenly  returned  to  his  dcHninions,  Stcslsund  and  Wismar 
wcte  all  that  remained  to  Urn  ol  has  continental  possessions; 
while  by  the  end  of  17x5  Sweden,  now  fast  approaching  the  Isst 
stage  of  ethanstifwi,  was  at  open  war  wfth  England,  Hanover, 
JRnmin,  Prussia,  Saxony  and  Denmark,  who  had  formed  a 
coalition  to  partition  her  conCinestal  territory  between  them. 
NeverthdcBs,  at  this  the  eleventh  hour  oi  her  opportunities, 
Sweden  might  still  have  saved  something  from- the  wreck,  of  her 
empire  if  Charles  had  befaavcxi  like  a  reasonable  being  (see 
Chaxibs  XII.;  PsTEK  IBB  GiXAZ;  GdETZ,  Gboro  Heimsicd 
von;  Osteucan,  Akorex);  but  he  would  only  consent  to 
play  off  Russia  against  Enf^and,  and  l^s  sudden  death  before 
Fredrikshald  (Dec.  xi,  17x8)  kit  Sweden  practically  at  the  end 
of  her  resources  and  at  the  jnercy  of  her  enemies.  At  the 
beginning  of  17x9  pacific  ovar|ta:e8.  were  made  to  England, 
Hanover,  Prussia  and  Denmark.  By  the  treaties  of 
Stockholm  (Feb.  20, 17x9,  and  Feb.  1, 1720)  Hanover 
obtained  the  bishoprics  Of  Bremen  and  Verden  for 
herself  and  Stettin  for  her  confederate  Prussia. 
By  the  treaty  <A  Frederiksborg  or  Copenhagen 
(July  3,  1730)  peace  was  also  signed  b^ween  Den- 
mark and  Sweden,  Denmark  retrocediag  ROgen,  Further 
Pomerania  as  far  as  the  Feme,  and  Wismar  to  Sweden, 
in  exchange  for  an  indemnity. of  600,000  rix-^oUars,  while 
Sweden  relinquished  her  exemption  from  the  Sound  tc^  and 
her  protectorate  over  HoIstttin-(jotU»p.  The  pftospect  of 
coercing  Russia  by  means  of  the  British  feet  had  alone  induced 
Sweden  to  consent  to  such  sacrifices;  but  when  the  last  demands 
of  England  and  her  allies  had  been  complied  with,  Sweden 
p^gg,^  was  left  to  ooBK  to  terms  as  best  she  could  with 
^atag,  the  tsar.  Negotiations  were  reopened  with  Russia  at 
iTJh  L—M  Nystad,  in  May  1710^  but  peace  was  not  concluded 
^la^^^  till  the  30th  of  August  X72X,  and  then  only  under 
the  direst  pressure.  By  the  peace  of  Nystad  Sweden 
ceded  to  Russia  logria  and  Esthonia,  Livoma,  the  Finnish 
province  of  Kexholm  and  the  fortress  of  Viborg.  Finlaad 
west  of  Viborg  and  north  of  Kexholm  was  restored  to 
Sweden.  She  also  received  an  ihdenmity  of  two  millions  of 
thaien  and  a  solemn  undertaking  of  non-interf erence .  in  her 
domestic  affairs. 

It  was  not  the  least  of  Sweden's  misfortones  after  the 
Great  Northern  War  that  the  new  constitutioB,  which  was 
to  compensate  her  for  aU  her  past  sacrifices,  shoakl  contain 
vithin  it  the  elements  of  maa^  of  her  fttUm 
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laily  fa  17S0' CKaiki  XII.%  sbtar,  Ulrica  LconOM,  who  had 
been  decteSl  <|aesD  of  Sweden  immediauly  after  Us  deathi 
was  permitted  to  abdicate  in  fatvour  of  her  ^^^  TtUKfktt., 
band  the  prince  of  Hesse,  who  was  elected  khsg  tn^mt,  ' 
under  the  title  of  Frederick  I.;  and  Sweden  was, 
at  the  sane  time,  converted  into  the  most  limited 
of  monarchies.  All  power  was  vested  in  the  peopk  aa 
represented  by  the  Riksdag,  consistiag,  as  before,  of  four 
distina  estates,  nobles,  priests,  burgesses  and  peasants,  sitting 
and  deliberating  apart.  The  ronJHfting  interests  and  mutual 
jealousies  of  thoe  four  independent  assemblies  made  the  woric 
ef  legislation  exceptionally  difficult.  No  messure  could  now 
become  law  till  it  had  obtained  the  assent  of  three  at  least  of 
the  four  estates;  but  this  provision,  which  seems  to  have  been 
dHrignfd  to  protect  the  lower  orders  against  the  nobility,  pro* 
duced  evils  far  greater  than  those  which  it  professed  to  aire. 
Thus,  measDXCS  might  be  passed  by  a  bare  majority  in  three 
estates,  when  a  real  and  substantial  majority  of  all  four  estates 
in  congress  might  be  actually  against  it.  Or,  agsin,  a  dominant 
action  in  any  three  of  the  estates  might  enact  laws  highly  detri- 
mental to  the  interests  of  the  remaining  estate-~a  dai^^  the 
more  to  be  apprehended  as  in  no  other  country  in  Europe  were 
dass  distinctions  so  sharply  defined  as  in  Sweden. 

Each  estate  was  ruled  by  its  AilfMon,  or  speaker,  who  was  now 
elected  A  the  beginning  of  each  Diet,  but  the  archbishop  was, 
9x  eficiOf  the  talman  of  the  clergy.  The  latid^ 
vurskal^f  or  q>eaker  of  the  House  of  Nobles,  presided 
when  the  estates  met  in  congress,  and  also,  by 
virtue  of  his  office,  in  the  kemliia  utskoUy  or  secret  committee. 
This  famous  body,  which  consisted  of  50  noUes,  35  priests, 
as  burgesses,  and,  very  exceptionally,  25  peasants,  possessed 
during  the  session  of  the  Riksdag  not  only  the  supreme  executive 
but  also  the  surpeme  judicial  and  le^sktive  functions.  It  pre- 
pared all  bilb  for  the  Rikadsg,  created  and  deposed  all  ministries, 
contxoUed  the  foreign  policy  of  the  nation,  and  daimed  and 
often  exercised  the  rij^  of  superseding  the  ordinary  courts 
of  justice.  Daring  the  parliamentary  ■  recess,  however,  the 
executive  remained  in  the  hands  of  the  r dJ,  or  senate,  which 
was  respondUe  to*  the  Riksdag  alone. 

It  will  be  obvious  that  there  was  no  room  in  this  republicaa 
constitution  f(ur  a  constitutional  monarch  in  the  modem  sense 
of  the  word.  The  crowned  puppet  who  possessed  a  casting  vote 
m  the  rddj  of  which  he  was  the  nominal  president,  and  who  was 
allowed  to  create  peers  once  in  his  life  (at  his  coronation),  was 
rather  a  state  decoration  than  a  sovereignty. 

At  first  thb  cumbrous  and  complicated  instruiaent  of  govenoh 
ment  worked  tolerably  well  under  the  firm  but  cautious  control 
of  the  chancellor.  Count  Arvid  Beemhard  Horn  f^mieai 
iq.v.) .  In  his  anxiety  to  avoid  embroiling  his  country  i%rtfe«. 
abroad,  Horn  reversed  the  traditiona]  policy  of  "•<•  «itf 
Sweden  by  keq>ing  France  at  a  distance  and  (kaw-  ^^^'* 
Ing  near' to  Great  Britain,  for  whose  liberal  institutions  he 
professed  the.  highest  admiration.  Thus  a  twenty  years' 
war  was  succeeded  by  a  twenty  years'  peace,  during  which 
the  nation  recovered  so  rapidly  from  its  wounds  that  it  began 
to  forget  them.  A  new  race  of  politicians  was  springing  up^ 
Since  X7X9,  when  the  influence  of  the  few  great  territor^ 
faanlies  had  been  merged  in  a  multitude  of  needy  gentle- 
men, the  first  estate  had  become  the  nursery  and  afterwards 
the  8trongfa<rid  of  an  opposition  at  once  noble  and  democratic 
which  found  its  natural  leaders  in  such  men  as  Count  Carl 
(jylknborg  and  Count  Cari  Gustaf  Tessin  (q.v.).  These  men  and 
their  followers  were  never  weary  of  ridicohng  the  timid  caution 
of  the  aged  stateseaan  who  sacrificed  everything  to  perpetuate 
an  in^rious  peace  and  derisively  nicknamed  his  adherents 
**-  Night-caps  "  (a  term  subsequently  sofuned  into  "  Caps  "), 
themselves  adoptuig  the  sobriquet  "  Hats,"  froxn  the  three- 
cornered  hat  worn  by  officers  and  gentlemen,  which  was  con- 
siderod  happily  to  hit  off  the  manly  self-assertion  of  the  opposi- 
tion. These  epithets  instantly  caught  the  public  fancy  and  had 
already  became  party  badges  when  the  esUtes  met  in  17^ 
This  RflsBdsg  was  to  mark  another  iuming-point  in  Swedwi 
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Ustoiy.  Ths  Hri!»  ctfried  etvytUiit  bcf die  (]imb$  IukI  dM 
afcd  Horn  wtM  fiaaily  compelled  to  leUva  fnm  a  scene  wlitn» 
for  three  and  thiily  jrean,  he  had  pUyed  a  leading  paiL 

The  policy  ol  the  Hata  was  a  retitni  to  the  tiaditloaalaUiaiiae 
between  Fmace  and  Sweden.  Wlien  Swedbea  deacended  to 
her  naftnxal  poi&ion  aa  a  teoond-rate  power  tho 
Fiench  ailiaiice  becamcr  too  ooetiy  alazniy. 
Horn  had  deady  perceived  this;  and  his  cautious 
neatrality  was  tberefoee  the  sonndnt  statetmaashlP'.  But 
the  polWriaw  wlio  had  ousted  Horn  thought  differently.  To 
them  praqiciity  witbont  ^ly  was  a  wortUeis  pcsMssion. 
Tbey  aimed  at  restoring  Sweden  to  her  foisner  positiott  aa 
a  great  power.  France,  naturally,  hailed  with  satisfaction 
the  rise  eic  a  faction  wU^  was  content  to  be  her  annour* 
bearer  in  the  north;  and  the  gcdden  streams  Wfakh  flowed 
from  Versailles  to  Stockholm  during  the  neit  two  generatlona 
were  the  political  Ufe-Uood  of  the  Hat  party. 

The  first  Uunder  of  the  HaU  was  the  hasty  and  iltadvised 
•ar  with  Russia.  The  European  conpticatJons  consequent 
w^wMt  upon  the  almost  simultaneooa  deaths  of  the  eoBperor 
Charks  VI.  and  Anne,  empress  of  Russia,  aeemed 
to  favour  tlM^r  adventurous  schemes;  and,  despite 
the  frantic  protests  of  the  Caps,  a  project  for  the  invasion  of 
RoaBian  Finland  was  rusl^  through  the  premature  Riksdag 
of  X740b  On  the  aoth  of  July  1741  war  was  formally  dedared 
agaiost  Russia;  a  month  later  the  Diet  was  dissolved  and  the 
Bat  londlmarskalk  set  off  to  Finlaad  to  take  command  of  the 
ttmy.  The  first  blow  was  not  struck  till  six  months  after  the 
declaration  of  war;  and  it  was  struck  by  the  enemy,  who  routed 
the  Swedes  at  VUlmanstrand  and  captured  that  frontier  fortress. 
Nothing  else  was  done  on  either  side  for  six  months  more;  and 
then  the  Swedish  generals  made  a  "tacit  truce"  with  the 
Russians  through  the  mediation  of  the  French  ambassador  at 
St  Petersburg.  By  the  time  that  the  "  tadt  truce  "  had  come 
to  aa  end  the  Swedish  forces  were  so  demoralised  that  the  mere 
rumour  of  a  hostile  attack  made  them  retire  panic-stricken  to 
Hdsingfors;  and  before  the  end  of  the  ymr  all  Finland  was  in 
the  han(b  of  the  Bwisisnit  The  fleet,  disabled  by  an  epidemic, 
was,  thfoui^out  the  war,  little  more  than  a  floating  hospital. 
To  iact  the  Riksdag  with  such  a  war  aa  this  upon  their 
ooosdences  was  a  trial  from  which  the  Hats  naturally  shrank; 
bat,  to  do  them  justice,  they  showed  themselves  better  parlia- 
meatary  than  military  strategbts.  A  motion  for  an  inquiry 
into  the  conduct  of  the  war  was  skilfully  evaded  by  obtaining 
precedence  for  the  succession  <|uestion  (Queen  Ulrica  Leonora 
had  lately  died  childless  and  Ktog  Frederick  was  old);  and  JMg»- 
tiatioDS  were  thus  opened  with  the  new  Russian  empress, 
EUzabeth,  who  agreed  to  restose  the  greater  part  of  Finland 
if  her  cousin,  Addphos  Frederick  of  Holstetn,  were  elected 
ncccflsor  to  the  Swedish  crown.  The  Hats  eagerly  caught  at 
the  opportunity  of  recovering  the  grand  duchy  and  their  own 
^^  prestige  along  with  iL    By  the  peace  of  Abo  (May 

Smto.    7>  '7^^  ^^  terms  of  the  empress  were  aocepted; 
and  only  that  small  part  of  Finhmd  which  lay 
beypnd  the  Kymmene  was  retained  by  Russia. 

In  March  1751  old  King  Frederick  died.    His  slender  pre- 
iQgadvca  had  gouiually  dwindled  down  to  vanishing  point. 
Adolphus  Fiedeiick  ig.v.)  would  have  given  even  less 
trouble  than  his  predecessor  but  for  the  ambitions 
^irsi'      promptii^  of  Ms  masterful  consort  Louisa  Ulrica, 
'*  Frederick  tho  Great's  sister,  and  the  tyranny  of  the 

ttUtes,  who  seoned  bent  upon  driving  the  meekest  of  princes 
into  rebdUoa.  An  attempted  monarchical  revolution,  planned 
by  the  qqeen  and  a  few  devoted  young  noUes  in  1756,  was 
easily  and  apaerselessly  crushed ;  and,  thoi^h  the  unhappy  king 
(fid  not,  as  he  anticipated,  share  the  fiite  of  Charles  Stuart,  be 
»ss  humiliated  as  never  monarch  was  humiliated  before* 

The  same  years  whish  beheld  this  great  domestic  triumph 
of  the  Hata  saw  also  the  utter  collapse  of  their  foreign  "  system.'' 
At  the  instigation  of  France  they  plunged  reckl^y  into  the 
Seven  Years'  War;  aiul  the  result  was  ruinous.  The  French  sub- 
tidies,  whkb  night  have  sufficed  for  a  sax  weaka'  demonstration 


'  Oe  waa  wmmtMy  aswnnri  that  the  Ung  of  Pnisaia  would 
give  Mttletwtthle  to  a  European  coaIltk>n),  proved  quite  in- 
adequate; and,  after  five  unsuccessful  campaigns,  the  .^^  -  , 
unhappy  Hata  were  glad  to  make  peace  and  ignomini-  yj^  ^^ 
ously  withdraw  from  a  little  war  which  had  cost  the 
country  40^000  men  and  £s,soo^poa  When  the  Riksdag  met 
in  1760,  the  indication  agaiiast  the  Hat  leaders  was  so  violent 
that  aa  impeachment  seemed  inevitable;  but  once  more  the 
superiority  of  their  pariiamentary  tactics  prevailed,  and  when, 
after  a  session  of  twenty  months,  the  Riksdag  was  brought  to  a 
dose  by  the  mutual  consent  of  both  the  exhausted  factions, 
the  Hat  government  was  bolstered  up  for  another  four  years. 
But  the  diQr  ol  lyrkoning  could  not  be  postponed  for  ever; 
and  when  the  estates  met  in  1765  it  brought  the  Caps  into  power 
at  last.  Their  leader,  Ture  Rudbeck,  was  elect^  marshal  of 
the  Diet  over  Frederick  Axel  von  Fersen  (9.9.),  the  Hat  candi- 
date, by  a  laige  majority;  and,  out  of  the  hundred  seats  in  the 
secret  committee,  the  Hats  succeeded  in  getting  only  ten. 

The  Capa  struck  at  once  at  the  weak  point  of  their  opponents 
by  ordering  a  budget  report  to  be  made;  and  it  was  q>eedily 
fmind  that  the  whole  financial  system  of  the  Hats 
had  been  based  upon  reckless  improvidence  and 
wilful  misrepreaentatUHk,  .and  that  the  only  fruit 
of  their  long  rule  was  an  enormous  addition  to  the  national 
debt  and  a  depreciation  of  the  note  circulation  to  one- 
third  of  its  face  value.  This  revelation  led  to  an  all-round 
retrenchment,  carried  into  effect  with  a  drastic  thoroughness 
which  has  eaned  for  this  parliament  the  name  of  the  "  Reduk- 
Uon  Riksdag."  The  Caps  succeeded  in  transferring  £250,000 
from  the  pockets  of  the  rich  to  the  empty  exchequer,  reducing 
the  luitional  debt  by  £s7St^79i  and  establishing  some  sort  oi 
eqpulibrinm  between  revenue  and  expenditure.  They  also 
introduced  a  few  useful  reforms,  the  most  remarkable  of  which 
was  the  liberty  of  the  press.  But  their  most  important  political 
act  was  to  throw  their  lot  definitely  in  with  Russia,  so 
as  to  counterpoise  the  influence  of  France.  Sweden  was 
not  then  aa  now  quite  outside  the  European  Concert. 
Alghough  no  longer  a  great  power,  she  still  had  many  of  the 
responsibilities  oi  a  great  power;  and  if  the  Swedish  alliance 
had  considerably  depredated  in  value,  it  was  stUl  a  marketable 
conunodity.  Sweden's  peculiar  geographical  position  made  her 
virtually  invulnerable  for  six  months  out  of  the  twelve,  her 
Pomeranian  possessions  afforded  her  an  easy  ingress  into  the 
veiy  heart  of  the  moribund  empire,  while  her  Finnish  frontier 
was  not  many  leagues  from  the  Russian  capiial. 

A  watchful  neutrality,  not  venturing  mudi  beyond  defensive 
alliances  and  commercial  treaties  with  the  maritime  powers, 
was  therefore  Sweden's  safest  policy,  and  this  the  older  Caps  had 
always  followed  out.  But  when  Uie  Hats  became  the  armour- 
bearers  of  France  in  the  north,  a  protector  strong  enough  to 
counteract  French  influence  became  the  cardinal  exigency  of 
their  opponents,  the  younger  Caps,  who  now  flung  themselves 
into  the  arms  of  Russia,  overiooking  the  fact  that  even  a  padfic 
union  with  Russia  was  more  to  he  feared  than  a  martial  alliance 
with  France.  For  France  was  too  distant  to  be  dangerous. 
She  sought  an  ally  in  Sweden  and  it  was  her  endeavour  to  make 
that  aUy  as  strong  as  possible.  But  it  was  as  a  future  prey, 
not  as  a  possible  ally,  that  Russia  regarded  her  ancient  rival  in 
the  north.  In  the  treaty  which  partitioned  Poland  there  was  a 
secret  clause  which  engaged  the  contracting  powers  to  uphold 
the  existing  Swedish  constitution  as  the  swiftest  means  of  sub- 
verting Swedish  independence;  and  an  alliance  with  the  credu- 
lous Caps,  "  the  Patriots  "  as  they  were  called  at  St  Petersburg, 
guaranteeing  their  constitution,  was  the  corollary  to  this  secret 
understanding.  Thus,  while  the  French  alliance  of  the  warlike 
Hats  had  destroyed  the  prestige  of  Sweden,  the  Russian  alUance 
of  the  peaceful  Caps  threatened  to  destroy  her  very  existence. 

Fortunately,  the  domination  of  the  Caps  was  not  for  long. 
The  general  distress  occasioned  by  their  drastic  reforms  had 
found  eq>ression  in  swarms  of  pamphlets  which  bit  and  stung 
the  Cap  government,  under  the  protection  of  the  new  press 
kws.    Thf  senate  retaliated  by  an  order  in  council  (which  the 
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king  refnsed  to  sign)  dedftring  tliat  aO  eompkintfl  Agkbitt  the 
measures  of  the  Ia«t  Riksdag  cJiould  be  punished  with  fine  and 
imprisonment.  The  king,  at  the  suggestion  of  the  crown  prince 
(see  GusTAVus  III.)i  thereupon  urged  the  senate  to  summon 
an  extraordinary  Riksdag  as  the  speediest  method  of  relieving 
the  national  distress,  and,  on  their  refusing  to  comply  with  his 
wishes,  abdicated.  From  the  X5th  of  December  to  the  axst  of 
December  1768  Sweden  was  without  a  regular  government 
Then  the  Cap  senate  gave  way  and  the  estates  were  convoked 
for  the  19th  of  April  2769. 

On  the  eve  of  the  contest  there  was  a  genenl  aaaembly  of 
the  Hats  at  the  French  embassy,  where  the  Comte  de  Modtee 
furnished  them  with  6,000,000  livres,  but  not  till  they  had 
signed  in  his  presence  an  undertaking  to  reform  the  constitution 
in  a  monarchical  sense.  StiO  more  energetic  on  the  other  side, 
the  Russian  minister,  Ivan  Osterman,  became  the  treasurer  as 
wdl  as  the  counsellor  of  the  Caps,  and  scattered  the  largesse 
of  the  Russian  empress  with  a  lavish  hand;  and  so  lost  to  all 
feeling  of  patriotism  were  the  Caps  that  they  openly  threatened 
all  who  ventured  to  vote  against  them  with  the  Muscovite 
vengeance,  and  fixed  NorrkOping,  instead  of  Stockholm,  as  the 
place  of  meeting  for  the  Riksdag  as  being  more  accessible  to  the 
Russian  fleet.  But  it  soon  became  evident  that  the  Caps  were 
plajring  a  losing  game;  and,  when  the  Riksdag  met 
Snci^  ^^  NorrkOping  on  the  zgth  of  April,  they  found  them- 
sdves  in  a  minority  in  all  four  estates.  In  the 
contest  for  the  marshalate  of  the  Diet  the  leaders  of  the  two 
parties  were  again  pitted  against  each  other,  when  the  verdict 
of  the  last  Riksdag  was  exactly  reversed,  Feraen  defeating 
Rudbeck  by  334,  though  Russia  spent  no  less  a  sum  than 
£11,500  to  secure  the  dection  of  the  latter. 

The  Caps  had  short  shrift,  and  the  joint  note  whidi  the 
Russian,  Prus^an  and  Danish  ministers  presented  to  the  estates 
protesting,  in  menacing  terms,  against  any  "  reprisals  "  on  the 
part  ol  the  triumphant  faction,  only  hastened  the  fall  of  the 
government.  The  Cap  senate  resigned  en  masse  to  escape 
impeachment,  and  an  exdusivdy  Hat  ministry  took  its  place. 
T^  On  the  ist  of  June  the  Reaction  Riksdag,  as  it 

RtMcOoB  was  generally  <alled,  removed  to  the  capital;  and 
R^Mda^  it  was  now  that  the  French  ambassador  and  the 
crown  prince  Gustavus  called  upon  the  new  senator?  to  redeem 
their  promise  as  to  a  reform  of  the  constitution  which  they  had 
made  before  the  elections.  But  when,  at  the  fag-end  of  the 
session,  th^  half-heartedly  brought  the  matter  forward,  the 
Riksdag  suddenly  seemed  to  be  stricken  with  paralysis.  Im- 
pediments multiplied  at  every  step;  the  cry  was  raised:  "  The 
constitution  is  in  danger";  and  on  the  30th  of  January  1770 
the  Reaction  Riksdag,  after  a  barren  ten  months'  session,  rose 
amidst  chaotic  confusion  without  accomplishing  anything. 

Adolphus  Frederick  died  on  the  xath  of  February  1771. 
The  elections  hdd  on  the  demise  of  the  Crown  resulted  in  a 
Omtmvtm  partial  victory  for  the  Caps,  espcdaHy  among  the 
iu.,tr7h-  lower  orders;  but  in  the  estate  of  the  peasants 
"*''  their  majority  was  merdy  nominal,  while  the  mass 
of  the  nobility  was  dead  against  them.  Nothing  could 
be  done,  however,  till  the  arrival  of  the  new  king  (then  at 
Paris),  and  every  one  fdt  that  with  (Sustavus  Itl.  an  entirdy 
incalcidable  factor  had  entered  into  Swedish  politics.  Unknown 
to  the  party  leaders,  he  had  already  renewed  the  Swedish 
alliance  with  France  and  had  recdved  solemn  attunnces  of 
assistance  from  Louis  XV.  in  case  he  succeeded  in  re-establishing 
monardiical  rule  in  Sweden.  France  undertook,  moreover, 
to  pay  the  outstanding  subsidies  to  Sweden,  amounting  to  one 
and  a  half  millions  of  livres  annually,  beginning  from  January 
1772;  and  Vergennes,  one  of  the  great  names  of  FVendi  dipk>- 
macy,  was  to  be  sent  to  circumvent  the  designs  of  Russia  at 
Stockholm  aa  he  had  previously  circumvented  them  at  Con- 
stantinople. Immediatdy  after  his  return  to  Stockholm, 
Gustavus  endeavoured  to  reconcile  the  jarring  factions  by  in- 
ducing the  leaders  to  form  a  compontion  committee  to  adjust 
thdr  differences.  In  thus  mediating  he  was  rincere  enough, 
but  all  his  padfic  efforts  were  frustrated  by  their  |ealou^  of 


him  aad  of  cadi  other.  Still  wone,  the  factions  now  Intrendicd 
still  fmtfaer  on  the  prerogative.  Tlie  new  coronation  oath  con- 
tained three  revolutionary  clauses.  The  first  aimed  at  making 
abdications  in  the  future  impoeable  by  binding  the  king  to 
reign  uninterruptedly.  The  second  obliged  him  to  abide,  not 
by  the  decision  of  all  the  estates  together,  as  heretofore,  but 
by  that  of  the  majority  on^,  with  the  view  of  enabling  the 
actually  dominant  bwer  estates  (in  whidi  was  a  large  Cap 
majority)  to  rule  without,  and  even  in  spite  of,  the  nobility. 
The  third  dause  required  him,  in  all  cases  of  preferment,  to  be 
guided  not"  prindpally," as  heretofore, but  "  soldy  "  by  merit, 
thus  striking  at  the  very  root  of  aristocratic  privilege.  It  was 
dear  that  the  aadent  strife  of  Hats  and  Caps  haid  become 
merged  in  a  conflict  of  dasses;  the  situation  was  still  further 
complicated  by  the  ominous  fact  that  the  non-noble  majority 
was  also  the  Russian  faction. 

An  through  1771  the  estates  were  wrangling  over  the  clauses 
of  the  coronation  oath.   A  second  attempt  of  the  king  to  mediate 
between  them  foundered  on  the  susindons  of  the  estate  of 
burgesses;  and,  on  the  34th  of  February  1772,  the  nobility 
yidded  from  dieer  weariness.    The  non-noble  Cap  majority 
now  proceeded  to  attack  the  senate,  the  last  stronghold  of  the 
Hats,  and,  ca  the  a5th  of  April,  succeeded  in  ousting  their 
opponents.    It  was  now,  for  the  first  time,  that  Gustavus, 
reduced  to  the  condition  of  a  rot  fainiatU,  began  seriously  to 
consider  the  possibility  of  a  revolution;  of  Its  necessity  there 
could  be  no  doubt.     Under  the  sway  of  the  now  dominant 
faction,  Sweden,  already  the  vassal,  could  not  fafl  speedily  to 
become  the  victim  of  Russia.    She  was  on  the  point  of  being 
absorbed  in  that  Northern  System,  the  invention  of  the  Russian 
minister  of  foreign  affairs,  NUcita  Panin  (q.v.),  which  that  patient 
statesman  had  made  it  the  ambition  of  his  life  to  realise.    Only 
a  swift  and  sudden  c<mp  d'&ai  could  save  the  inde-  m^mu^M 
pendence  of  a  country  isolated  from   the  rest  of  coapd'Jtti 
Europe  by  a  hostile  league.    The  details  of  the  '^"'^ 
famous  revolution  of  the  Z9th  of  August  177a  are  dscwhere 
set   forth  (see   Gustavus   III.;   Toll,  Joban   KjasiowEs; 
Sprengtposten,  Jakob  Magnus).    Here  we  can  only  dwell 
upon  its  p(ditical  importance  and  consequences.     The  new 
constitution  of  the  aoth  of  August  177  a,  which   Gustayus 
imposed  upon  the  terrified  estates  at  the  bayonet's  point, 
converted  a  weak  and  disunited  republic  Into  a  strong  but 
limited  monarchy,  in  which  the  balance  of  power  indined, 
on  the  whole,  to  the  ade  of  the  monardi.    The  estates  could 
only  assemble  when  summoned  by   him;  he  could  dismiss 
them  whenever  he  thought  fit;  and  thdr  deliberations  were  to 
be  confined  exdusivdy  to  the  propositions  which  he  might 
think  fit  to  lay  before  them.    But  these  very  extensive  powers 
were  subjected  to  many  important  checks.    Thus,  without  the 
previous  consent  of  the  estates,  no  new  law  could  be  imposed, 
no  old  law  abolished,  no  offensive  war  undertaken,  no  extraordi- 
IUU7  war  subsidy  levied.    The  estates  alone  could  tax  them- 
sdves;  they  had  the  absolute  control  of  the  Bank  of  Sweden, 
and  the  inalienable  right  of  controlling  the  national  expendi- 
ture.   Thus  the  parliament  hdd  the  purse;  and  this  seemed 
a  sufiident  guarantee  both  of  its  hdq>endence  and  iu  frequent 
convention.    The  senate,  not  the  Riksdag,  was  the  chief  loser 
by  the  change;  and,  basmuch  as  henceforth  the  senators  were 
appointed  by  the  king,  and  were  to  be  responsible  to  him  alone, 
a  senate  in  opposition  to  the  Oown  was  bardy  concdvable. 

Abroad  the  Swedish  revolution  made  a  great  sensadon. 
Catherine  II.  of  Russia  saw  in  it  the  triumph  of  her  arch-enemy 
France,  with  the  prolongation  of  the  costly  Tuikidi  War  as  its 
immediate  resulL  But  the  absence  of  troops  on  the  Finniab 
border,  and  the  bad  condition  ci  the  frontier  fortresses,  con- 
strained the  empress  to  listen  to  Gustavus's  pacific  assurances, 
and  stay  her  hand.  She  took  the  precaution,  hqwever,  of 
conduding  a  fresh  secret  alliance  with  Denmark,  in  which 
the  Swedish  revolution  was  significantly  described  as  "aa 
act  of  vidence"  constituting  a  casus  foederisi  and  justifying 
both  powers  in  seidng  the  first  favourable  opportunity  for 
intervention  to  restore  the  Swedish  oonytitutjon  of  1710. 
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In  Sneden  itattt  tlM  ctenge  vai»  «t  tnt^  mdit  popnlir. 
But  GuitAViis's  fiist  Rikfldas,  tbat  •!  1778,  opened  the  qwsof 
the  deputieft  to  the  ftct  that  tlieir  political  rapieBiacy  Itod 
(kpBTfort.  The  kisg^EM  now  tlieir  aoveicign  Iwd;  ond,  for  aO 
Us  oovrtes/  and  genUcaeM,  the  jeelooqr  with  wUcii  he  guaxded 
aad  the  vigour  with  whkfa  he  cnloieed  the  prerogative  pUdnly 
thamed  thai  he  meant  to  remain  ao.  But  it  was  not  tS  alter 
eight  jreaxs  more  had  clapeed  that  actual  trouble  began.  The 
viirmAmj^  of  ijjS  luui  boeu  ofaeequious;  the  Riksdag  of  X786  was 
mutinons.  It  rejected  nearly  all  the  loyal  measorea  outright, 
or  ao  modified  Uiem  that  Gustavus  himadf  withdrew  tlwm. 
When  he  dismissed  the  estates,  the  speech  from  .the  tliranehdd 
out  DO  prospect  of  their  speedy  revocatkn. 

Nevcrthdess,  within  three  yean,  the  lung  was  oUfged  to 
summon  another  Riksdag,  which  met  at  Stockholm  on  the  86th 
of  JoAuary  1789.  His  attempt  in  the  interval  to  rule  without  a 
parliafflent  hud  been  dtsaatrous.  It  was  only  by  a  breach  of 
his  own  constitution  that  he  had  been  able  to  dcdue  war  against 
Russia  (April  1788);  the  coospirscy  of  Anjala  (July)  had  pa»* 
lyaed  all  military  operations  at  the  very  opening  of  the  cam* 
paign;  and  the  sudden  invasion  of  bis  western  provinces  by  the 
Danca,  almost  simultaneously  (September),  seemed  to  bring 
him  to  the  verge  of  ruin.  But  the  oontnst,  at  this  cri^ 
between  his  sdf'sacrifidng  patriotism  and  the  treadiery  of  the 
Russophfl  axistoaacy  was  so  striking  that,  when  the  Riksdag 
assembled,  Gustavua  found  that  the  three  lower  estates  were 
nksa-royafist,  and  with  their  aid  he  auoceeded,  not  without 
running  great  risks  (see  Gobiavus  III.;  Nosuif,  Gustav; 
Waixqvist,  Olat),  in  crushing  the  oppoahiaii  of  the  nobility 
by  a  second  coup  d^Hai  (Feb.  16,  1789),  and  passing  the 
TfAetmf  famous  Act  of  Union  and  Security  wUch  gave  the 
Vm§maam4  king  an  absolutely  free  hand  as  regards  foreign 
Saaany,  affairs  and  the  command  of  the  army,  and  made 
ITW*  further  treason  impossible.     For  this  the  nobOity 

never  forgave  him.  It  was  impossible,  indeed,  to  resist  openly 
io  highly  gifted  and  so  popukr  a  sovereign;  it  was  only  l^ 
the  despicable  expedient  of  assassination  that  the  kst  great 
monarch  of  Sweden  was  finally  removed,  to  the  infinite 
detriment  of  his  country. 

The  ensuing  period  was  a  mdandwly  one  The  aristocratfo 
classes  loudly  complained  that  the  young  king,  Gosuvus  IV., 
Qmfim  Still  a  minori  was  being  brought  up  among  ciypto- 
iv„in^  Jacobina;  while  the  middle  classes,  deprived  of 
'M^  the  stimulating  kadcnli^  of  the  anti-aristocratic 

'*  Prince  Charming,"  and  brooming  move  and  moro  imKulated 
with  Fnadi  political  ideas,  drifted  into  an  antagonism 
not  merely  to  heredttaty  nobOity,  but  to  hereditaiy  monarchy 
likewise.  Everything  was  vacfllating  and  uncertain;  and 
the  general  instability  was  reflected  even  in  foreign  affairs, 
now  that  the  master-hand  of  Gustavus  IIL  was  withdrawn. 
,gg^  The  renewed  efforts  of  Catherine  II.  to  interfere 
in  Sweden's  domestic  affairs  were,  indeed,  vigovously 
repulsed,  but  without  ta^Et  or  discraien,  so  that  the 
good  understanding  between  the  two  countries 
was  serious^  impaired,  espet^dly  when  the  proclivities  of 
Gustaf  Reotcrbolm  (f.v.),  vdio  then  virtually  ruled  Sweden, 
hiduced  him  to  adqpt  what  wia  generally  considered  an 
indecently  friend^  attitude  tounwds  the  government  at  Paris. 
Despite  the  execution  of  Louis  XVL  (Jan.  sr,  X793),  Sweden, 
m  the  hope  of  obtaining  considerable  subaidio,  xeoognlsed 
the  new  Frendi  republic;  and  secret  ncgotlatinia  for  oon- 
tracting  an  alliance  were  actually  begun  in  May  of  the  same 
year,  till  the  menacing  psotcsta  of  Catherine,  supported  as 
they  ^vcn  by  all  the  other  Eusopcan  powers  fioaUy  induced 
Sweden  to  suspend  them. 

The  negotiations  with  the  French  Jaoobfau  exacerbated  the 
hatred  which  the  Gustavians  already  felt  for  the  Jacobin 
coundDon  of  the  duke-r^ent  (see  Cbailis  XIII.,  king  of 
Sweden).  Smuting  beneath  their  grievances  and  seriously 
believing  that  not  only  the  young  king's  crown  but  his  veiy  life 
was  in  danger,  th^  formed  a  conspiracy,  the  soul  of  which'  was 
Gustaf  Uaurita  Annidt  (q.9.),  to  overthrow  the  government,  I 


with  the  aid  el  a  Russian  fleet,  supported  by  a  rising  of  the 
Dalecarlians.    The  conspiracy  was  discovered  and  vigorously 


The  one  bright  aide  of  this  gloomy  and  sordid  period  was  the 
npprocktmem  between  the  Scandinavian  kingdoms  during  the 
revolutionary  wars.  Thus,  on  the  syth  of  March  aoubo 
t704>  A  neutrality  compact  was  formed  brtween  wuh 
Denrnaik  and  Sweden;  and  their  united  squadrons  i>i'ein«t» 
patnOed  the  North  Sea  to  protect  their  merchantmen  from  the 
British  cruisers.  This  ai^miximation  between  the  two  govern- 
ments was  happfly  followed  by  faiendly  feelings  between  the 
two  natiMis,  under  the  pressure  of  a  common  danger.  Presently 
Reuterholm  renewed  his  coquetry  with  the  French  republic, 
iHiich  was  officially  recognised  by  the  Swedish  government  on 
the  S3rd  of  April  r79S.  In  return,  Sweden  received  a  subsidy 
^  £561000;  and  a  treaty  between  the  two  powers  was  signed  on 
the  14th  of  September  r795.  Gn  the  other  hand,  an  attempt 
to  regain  the  friendship  of  Russia,  which  had  broken  off  diplo- 
matic relations  with  Sweden,  was  frustrated  by  the  refusal  of 
the  king  to  accept  the  bride,  the  grand  duchess  Alexandra, 
Catherine  n.'s  granddaughter,  whom  Reuterholm  had  provided 
for  him.  This  was  Reuterholm*s  last  official  act.  On  the  ist 
of  November  1796,  In  accordance  with  the  will  of  his  father, 
Gustavua  IV.,  now  in  his  eighteedth  year,  took  the  government 
into  hk  own  hands. 

The  government  of  Gustavus  IV.  (q.v.)  was  almost  a  pure 
autocracy.  At  his  very  first  Riksdag,  held  at  Norrkfiping  in 
March  r8oo,  the  nobOlty  were  compelled,  at  last,  to  ratify 
Gustavus  in.'s  detested  Act  of  Union  and  Security,  which 
hitherto  they  had  steadily  refused  to  do.  Shortly  after  this 
•Riksdag  rose,  a  notable  change  took  place  in  Sweden's  foreign 
poKcy.  In  December  x8oo  Denmark  Sweden  and  Russia 
acceded  to  a  second  Armed  Neutrality  of  the  North,  directed 
against  Great  Britain;  and  the  arsenal  of  Kaxbkrona,  in  all 
probability,  was  only  saved  from  the  fate  of  Copenhagen  by  the 
assassination  of  the  emperor  Paul,  which  was  fol&wed  by  another 
change  of  system  in  the  north.  Hitherto  Sweden  had  kept 
aloof  fkom  continental  complications;  but  the  arrest  g^^iaraa/K 
and  execution  of  the  due  d'Enghlen  in  18014  inspired  jMto«  <te  * 
Gustavus  IV.  with  such  a  hatred  of  Napoleon  that  flMBjiMa 
when  a  general  coalition  was  formed  against  the  CmMm^ 
Freo^  emperor  he  was  one  of  the  first  to  join  it  "^ 
(Dec;  3,  1804),  pledging  himself  to  send  an  army  corps  tb  co- 
operate with  the  English  and  Ruarians  in  driving  the  enemy  out 
of  Holland  and  Hanover.  But  his  sensdess  quarrel  with  Frederick 
VnOiam  IIL  of  Prussia  detained  him  In  Pomerania;  and  when 
at  last  (December  1805)  he  led  his  6000  men  towards  the  Elbe 
district  the  third  coalition  bad  already  been  dissipated  by  the 
victories  of  Ulm  and  Austeriita.  In  1806  a  rupture  between 
Sweden  and  Prosda  was  only  prevented  by  Napoleon's  assault 
upon  the  latter  power.  After  Jena  Napoleon  attempted  to  win 
over  Sweden,  but  Gustavus  rejected  every  overture.  The  result 
was  the  total  loss  of  Pomerania,  and  the  Swedish  army  itself  was 
only  saved  from  destruction  by  the  ingenuity  of  J.  K.  Toll  (q.v.). 

At  Tilsit  the  emperor  Alexander  I.  had  undertaken  to  compel 
"  Russia**  geegraphical  enemy,"  as  Napoleon  designated  Sweden, 
to  accede  to  the  newly  established  Continental  ttmMiu 
System.  Gustavus  IV.  natursUy  rejected  all  the  Com^mutoi 
proposals  of  Alexander  to  dxmt  the  Baltic  against  Hataa'* 
the  English;  but  took  no  measures  to  defend  Finhmd  ^^^ 
against  Russia,  though,  during  the  autumn  of  r8o7,  It  waa 
notorious  that  the  tsar  was  preparing  to  attack  the  grand 
dudiy.  On  the  sist  of  February  1808  a  Russian  army  crossed 
the  Finnish  border  without  any  prevfous  dechuation  of  war. 
On  the  and  <rf  April  the  Ung  ojdered  a  general  levy  of  30,000 
men;  but  while  two  army  corps,  under  Armfdt  and  ToU, 
together  with  a  British  contingent  of  10,000  men  under 
Moore,  were  stationed  hi  Scania  and  00  the  Norwegian 
border  in  anticipation  of  an  attack  from  Denmark,  wMch, 
at  the  instigation  of  Napoleon,  had  tfmoltaneously  de- 
clared war  against  Sweden,  the  little  Fhmish  army  was  left 
altogether   unsupported.     The  conquest   of    Finiand,    after 
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an  heroic  stcopfe  agalaat  ovnwhdaSng  odcbb'  is  ebewhere 
recorded  (see  Idiland:  History),  Its  immedlste  aniseqvcBce 
PfyffTJifftrff  in  Sweden  proper  wss  the  depositiott  of  Gustavus 
9iau»tMvm$  IV.  (March  13,  1809),  who  was  dearly  incapable  of 
tv.,1809.  governing.  The  nobility  took  adTantage  of  this 
opportunity  to  pay  off  old  scores  against  Gustavias  III.  by 
excluding  not  only  his  unhai)py  son  but  also  that  son's  whole 
fianuly  from  the  sucxession — an  act  of  injustice  which  has  never 
been  adequately  defended.  But  indeed  tlie  whole  of  this  inter* 
B^ediate  poiod  is  'full  of  dark  subterranean  plots  and  counter- 
plots,  stUl  inexplicable,  as,  for  instance,  the  hideous  Fersen 
murder  (June  ao,  1810)  (see  Fersem,  Hans  Axn.  von) 
cvidatly  ihicnded  to  terrorize  the  Gustaviana,  whose  Ipyalty 
to  the  ancient  dynasty  was  notorious.  As  early  ss  the  5th  oi 
CtarHa  June  1809  the  duke  regent  was  proclaimed  king, 
Xi/A,  U99-und€X  the  title  of  Charles  XIII.  {q.v),  after  acccptixu^ 
^^'  the  new  liberal  constitution,  which  was  rfttifiej^  by 
the  Riksdag  the  same  day. 

The  new  king  was,  at  best,  a  useful  stopgap,  in  no  way  likely 
to  interfere  with  the  liberal  revolution  which  had  placed  him  on 
the  throne.  Peace  was.  what  the  exhausted  nation  now  reauired; 
and  n^^tiations  had  already  been  opened  at  Ftedrikujunn. 
But  the  Russian  demands  were  too  humiliating^  and  the  war 
was  resumed.  But  the  defeats  of  Sivarsbruk  and  Ratan 
(Aug.  19,  1809)  broke  the  spirit  of  the  Swedish  army;  snd{>eace 
was  obtained  by  the  sacrifice  of  Finland,  the  Alaod  isUnds, 
"  the  fore-posts  of  Stockholm,"  as  Napoleon  rightly  described 
them,  and  Vesterbotten  as  far  as  the  rivers  Tome&  an^  Muonio 
(treaty  of  Fredrikshamn,  Sept.  ly,  1809). 

The  succession  to  the  tlunne,  for  Charles  XIIL  was  both 
infirm  and  childless,  was  settled,  after  the  mysterious  death 

ntfroSbftb  (^&y  3^>  <^i<>)  ^  ^c  fint  elected  candidate^ 
dtoMAM  Prince  Charles  Augustus  of  Augustenburg,  by  the 
Crmira  selection  of  the  ^ench  marshal,  Bemadotte  (see 
''"'^  Chahles.  Xiy.,  king  of  Sweden),  who  was  adopted 
by  Charles  XIII.  and  received  the  homage  iof  the  estates  on 
the  5th  of  November  i8ia 

The  new  crown  prince  was  very  soon  the  most  popular  and 
the  most  powerful  man  in  Sweden.  The  infirmity  of  the  old 
laOmaet  king,  and  the  dissensions  in  the  council  of  state, 
arfiWkv'A' placed  the  govonment  and  espedaily  the  control  of 
BfmmdoU0»  iQi-eign  affairs  almost  entirdy  in  his  huids;  and  ho 
boldly  adopted  a  policy  which  was  antagonistic  indeed  to  the 
wishes  and  hopes  of  the  old  school  of  Swedish  statesmen,  but, 
perhaps,  the  best  adapted  to  the  circumstsnces.  Finland  he 
at  once  gave  up  for  lost.  He  knew  that  Rusida  would  never 
voluntarily  relinquish  the  grand  duchy,  while  Sweden  could  not 
hope  to  retain  it  permanently,  even  if  she  reconquered  it.  But 
the  acquisition  of  Norway  might  make  up  for  the  loss  of  Finland; 
and  Bemadotte,  now  known  as  the  crown  prince  Charles  }xAm^ 
argued  that  it  might  be  an  easy  matter  to  persuade  the  anti* 
Napoleonic  powers  to  punish  Denmark  for  her  loyalty  to  France 
by  wresting  Norway  from  her<  Naptrfeon  he  li^^dy  distrusted, 
though  at  first  he  was  obliged  to  submit  to  the  emperer's  dicta* 
tion.  Thus  on  the  23th  of  November  x8io,  the  Swedi^  govctn- 
ment  was  forced  to  declare  war  agsinst  GreatBritain,  though  the 
British  government  was  privately  informed  at  the  same  time  that 
Sweden  was  not  a  free  agent  and  that  the  war  would  be  a  mere 
demonstration.  But  the  pressure  of  Napoleon  became  more 
and  more  intolerable,  culminating  in  the  occupation  of  Pomerania 
by  French  troops  in  x8i2.  The  Swedish  government  thereupon 
concluded  a  secret  conventioh  with  Russia  (treaty  of  Petersburg, 
April  5,  181  a),  undertaking  to  send  30^000  men  to  operate 
against  Napoleon  in  Germany  in  return  for  a  promise  from 
Alexander  guaranteeing  to  Sweden  the  possession  d  Norway. 
Too  late  Napoleon  endavoured  to  outbid  Alexander  by  offering 
to  Sweden  Finland,  all  Pomerania  and  Mecklenburg,  in  return  lor 
Sweden's  active  cooperation  against  Russia. 

The  Orebro  Riksdag  (April-August  x8i  a),  remarkable  besides 
for  its  partial  repudiation  of  Sweden's  national  debt  and  its 
reactionary  press  laws,  introduced  general  conscription  into 
Sweden,  and  thereby  enabled  the  crown  prince  to  csr^  out  his 


ambitions  peUcy.  In  May  rSts  hs  mediated  a  pes6e  between 
Russia  and  Tuiiwy,  so  asHo  enabls  Russia  to  use  aU  her  fovoes 
Sflsinst  Fiance  (peace  of  Budiarest);  and  on  the  iSth  of  July,  at 
Orebro,  peace  was  also  concluded  between  preat  Britain  on  one 
side  and  Russia  and  Sweden  on  the  other.  These,  tTio  treaties 
were,  in  effect,  the  corner-stones  of  a  fresh  coalition  agafast 
Napoleon,  and  were  confirmed  on  the  outbreak  of  the  Fnaco- 
Russian  War  by  a  conference  between  Alexander  and  Charles 
John  at  Abo  on  the  30th  of  August  181  a,  when  the  tsar  undertook 
to  place  an  army  corps  of  35,000  men  at  the  dispossi  of  the 
Swedish  crown  prince  for  the  conquest  of  Norway. 

The  treaty  of  Abo,  and  indeed  the  whole  of  Charies  John's 
foreign  policy  in  181  a,  provoked  violent  and  justifiable  criticisoa 
among  the  better  class  of  politicians  in  Sweden.  The  immorality 
of  indemnifying  Sweden  at  the  expense  of  a  weaker  friendly 
power  was  obvious;  and,  while  Finhmd  was  now  definKive^ 
sacrificed,  Norway  had  still  to  be  won.  Moreover,  Great  Britain 
and  Russia  very  propcriy  insisted  that  Charles  John's  first  duty 
was  to  the  anti-Napoleonic  coalition,  the  tormer  power  vigorously 
objectmg  to  the  expenditure  of  her  subsidies  on  the  nefarious 
Norwegian  adventure  before  the  common  enemy  had  been 
crushed.  Only  on  his  very  ungracious  compliance  did  Great 
Britian  also  promise  to  countenance  the  union  of  Norwigr  and 
Sweden  (treaty  of  Stockholm,  March  3,  1813);  and,  on  the 
S3rd  of  April,  Russia  gave  her  guarantee  to  the  same  effect  The 
Swedish  crown  prince  rendered  several  important  services  to  the 
allies  during  the  campaign  of  18x3  (see  Chaklbs  XIV.,  king  of 
Sweden);  tniit,  after  Leipzig,  he  went  his  own.  way,  determined 
at  all  hazards  to  cripple  Denmark  and  secure  Norway. 

How  this  "  job  "  was  managed  oontrsry  to  the  dearest  wishes 
of  the  Norwegians  themselves,  and  how,  finally  (Nov.  14, 
18x4),  Norway  as  a  free  and  independent  kingdom  * 

was  united  to  Sweden  under  a  common  kii^  ^iSiwv* 
elsewhere    described    (see      Denmark;     Nobway; 
Charles  XIV.^  king  of  Sweden;  CiCRisriAN  VUL,  king  of 
Deiwiark). 

Chaxlea  XIII.  died  on  the  5th  of  February  x8i8,  and  was 
succeeded  by  Bemadotte  under  the  title  of  Charles  XIV.  John. 
The  new  king  devoted  himsdf  to  the  promotion  of  ckntn 
the  material. development  of  the  country,  the  GOta  xtv^WB- 
canal  absorbing  the  greater  portion  of  the  twenty-  '^**' 
four  millions  of  dalers  voted  for  the  purpose.  The  extemal.debt 
of  Sweden  was  gradually  extinguished,  the  internal  debt  consider- 
ably reduced,  and  the  budget  showed  ui  average  annual  surplus 
of  700,000  dalers.  With  returning  prosperity  the  necessity  for 
internal  reform  became  urgent  in  Sweden.  The  antiquated 
Riksdsg,  where  the  privilc^  estates  predominated,  while  the 
cultivated  middle  dass  was  practically  unrepresented,  had 
become  an  insuperaUe  obstacle  to  all  free  dewdopment;  but, 
though  the  Rikadag  of  1840  itself  raised  the  qusstk>a,  the  king 
and  the  aristocracy  refused  to  entertain  it.  Vet  the  reign  of 
Charies  XIV.  was,  «b  the  whole,  most  beneficial  to  Sweden; 
and,  if  there  was  much  just  cause  for  complaint,  his  great 
services  to  his  adopted  country  were  generally  acknowledged. 
Abroad  he  maintained  a  policy  of  peace  baaed  mainly  on  a  good 
understandkg  with  Russia.  Charles  XIV.'s  son  ^^ 
and  successor  King  Oscar  L  was  mnch  mere  liberally  ^UliSsf, 
indmed.  Shortly  after  his  accession,  (March  4,  1844) 
he  laid  several  pn^'ects  of  reform  before  the  Riksdag;  but  the 
estates  would  do  little  moro  than  abolish  the  obsolete  marriage 
and  inheritance  laws  and  a  few  commercial  monopolies.  As  the 
finsndal  situation  necessitated  a  large  increase  of  taxation^  there 
was  much' popular  discontent,  iriiidt  culminated  in  xiou  in  the 
streets  of  Stockholm  (March  1848)-  Yet,  when  fresh  proposals 
for  parliamentary  reform  were  laid  before  the  Riksdag  in  1849, 
they  w.ere  again  rejeaed  by  three  out  of  the  four  estates.  As 
regards  fordgn  politics,  O^r  I.  was  strongly  anti^German. 
Ob  the  outbreak  of  the  Dano-Prusaian  War  of  1848-49,  Sweden 
sympathized  warmly  with  Denmark.  Hundreds  of  Swedish 
volunteers  hastened  to  Schleswig-Holstem.  The  Riksdag  voted 
3,000,000  dalers  for  additional  armamenta.  It  was  Sweden,  too, 
who*  mediated  the  truce  of  MalmS  (Aug.  a6,  1848),  which 
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briped  DtniBtrlt  out  of  tieriMMttldet.  DwIdgllMCtfeMta  War 
Sweden  rnnftfiwd  neotral,  althdugk  public  opittioa  wasdeddtd^ 
anti-RuMiAii,  «id  tundry  polfUdtas  ngnded  tl»  ooojuKtvre 
as  favoonble  for  refdning  FlnStad. 

Okst  I.  was  succeeded  (JvfySf  itso)  by  Ut aon,  Cliailes XV. 
(f  v.),  who  had  already  acted  as  ttg&al  daring  bis  tadier's  fli> 
Msses.  He  succeeded,  with  tbetefahiableaaBiataaoe 
^^  of  the  minister  of  justice,  Banm  Louis  Gerhard  de 
Gecr  (qj9.)t  in  at  last  acoomplhhing  the aaudi-iieeded 
itfonn  of  the  constitutiOB.  The  way  bad  been  jwe^Nued  in  iMo 
by  a  sweeping  measure  of  municipal  refosB)  and,  in  January 
1863,  the  government  brought  in  a  luiorai  bU  by  the  terms  of. 
which  the  Riksdag  waa>  henceforth  to  omsist  of  twq 
chambers,  the  Upper  House  behig  a  aatt  of  arist»> 
cratic  senate,  wldle  the  membos  of  the  Lower 
House  were  to  be  elected  tiiemdaOy  by  popular 
mlfrage.  The  new  consUtutioB  wosr  acoepted  by  all  four 
estates  in  1865  and  promulgated  on,  the  asnd  of  Jaauary 
1866.  On  the  1st  of  September  1866,  the  first  dectioaia  under 
tbe  new  system  were  held;  and  00  the  i^tli  of  January  1I67, 
the  new  Riksdag  met  for  the  first  thne.  With  this  ono 
great  reform  Charles  XV.  bad  to  be  content;  in  all  other 
directkma  he  was  hampered,  more  or  less,  by  his  own  crsatkm. 
The  Riksdag  refused  to  sanction  his  favourite  project  of  a  reform 
of  the  Swedish  army  on  the  PrussiaQ  model,  for  which  he  laboured 
all  his  Hfe,  partly  from  motivesof  economy,  partly  from  an  appsc* 
hension  of  the  king's  martial  tendencies.  In  18^4  Charks  XV. 
had  endeicvoured  to  form  an  anti-Prussian  league  with  Dcunarki 
and  after  the  defeat  of  Denmark  he  projected  a  ScandianviaA 
imkm,  in  order,  with  the  help  of  France,  to  oppose  Pmasian 
predominance  in  the  north — a  poficy  whidi  naturally  collapsed 
with  the  overthrow  of  the  French  Empire  in  1890.  He  died  on 
the  zStb  of  September  1872,  and  waa  succeeded  by  hb  brother,, 
the  duke  of  Gothland,  who  reigned  as  Oscar  U.     (R.  N.  B.) 

The  economic  condition  of  Sweden,  owing  to  tiie  progiesa  in 
material  prosperity  wUch  had  taken  pboe  in- the  touBtry  aa  the 
result  of  the  Franoo-Genaan  War,  was  «t  the  acocasion 
i^ifoi,  of  Oscar  n.  to  the  throne  on  the  i8th  eC  September 
187a  fairiy  satisfactory.  PoUtfcally,  however,  the  out- 
hak  was  not  ao  favourable.  In  thehf  reaults,  the  refoma 
inaugurated  during  the  preceding  reign  did  not  answer  eupecta- 
tions.  Within  three  years  of  the  introduction  of  the  new 
dectoral  laws  De  Goer's  miniatiy  had  forfeited  much  ef  its  fenaer 
popularity,  and  bad  been  forced  to  rcaign.  In  the  vital  matter  of 
national.defence  no  common  undeestandmg  had  been  arrived  at, 
and  during  the  confficta  whkh  had  laged  round  this  question,  the 
two  chambers  had  come  into  frequtet  collision  and  paralysed  the 
action  of  the  government.  The  peasant  proprietors,  who,  under 
the  name  of  the  "  Landtmanna"  party,^  formed  a  compact 
majority  \n  the  Second  Chamber,  pursued  a  consistent  policy  of 
dass  interests  m  the  matter  of  the  taxes  and  burdens  that  had,  as 
they  urged,  so  long  oppressed  the  Swedish  peasantry;  and  conse- 
quently when  a  bill  was  introduced  for  supeneding  the  old  system 
of  army  organization  by  general  compidaory  service,  tbqr  de> 
mended  as  a  condition  of  its  acceptance  that  the  military  burdens 
should  be  more  evenly,  distributed  in  the  country,  and  tBat  the 
taxes,  which  they  regarded  as  a  burden  under  which  they  had 
wrongfully  groaned  for  centuries,  should  be  abolished.  In 
these  drcumslancea,  the  "  Landtmanna  "  party  m  the  Riksdag, 
who  desired  the  lightening  of  the  miUtaiy  burden,  joined  those 
who  desired  the  abolition  of  landlordism,  and  formed  «  compact 
and  predominant  majority  in  the  Second  Chamber,  while  the 
burgher  and  Liberal  parties  were  reduced  to  an  impotent 
"  inuUigence  "  minority.   This  mi^'ty  hi  the  Lower  Chamber 

*The  Swedish  "  Landtmanna  **■  party  was  formed  b  1867.  It 
cnoasted  mostly  of  the  larger  and  smaller  peatant  proprietors,  who 
at  the  time  o(  the  okl  "  Standcrs  Riksdag  ''were  always  oppowd  to 


the  nobility  and  the  clergy.  Hie  object  of  the  party  was  to  brins 
about  a  fusion  between  the  repreaentatives  ol  the  large  landed 
proprietors  and  the  regular  peasant  proprietors,  to  support  tfae 
latereats  of  landed  propneton  in  general  against  those  of  the  town 
mtattves.  and  to  reaiat  Crown  interf csence  in  the  adminiMfation 


wasii  ntesdtUEksd  far  tasite  eompset  majority  in  Ihs  Upper, 
who  on  their  side  maintahaad  that  the  hated  land  taxes  were  only 
a  kind  of  reiit»chaige  on  land,  were  incidental  to  it  and  in  no  way 
weighed  upon  the  owneas,  and,  moreovery  that  its  abolition  would 
be  quite  uuwaRantafale,  aa  it  waa  one  of  the  surest  aourccs  of 
revenue  to  the  staieu  On  the  other  hand,  the  First  Chamber 
lufuMd  to  listiBii  to  any  abolition  of  the  old  military  system,  so 
long  as  the  defence  of  the  country  had  not  been  plaoed  upon  a 
baais  by  the  adoptioii  of  geneml  compulaory  military 
The  geveiament  stood  midway  between  these  oon- 
flicting  UMJoriciea  in  the  chamhrrs,  without  support  in  either. 

Such  waa  the  state  ol  affairswhcn  Oscar  n.,  suisounded  1^  has 
late  brother's  adwiaem,  beguk  Ua  reign.  One  of  hia  first  carea 
was  to  increaae  the  ataengtb  of  his  navy,  but  infksAwtr 
oonaeouenoe  sf  the  contimaed  antaamiBm  of  »h<»Cww«wifc» 
poUtBcal  parties,  he  waa  unable  to  effect  mudu*"^^ 
In  the.fint  Riksdag^  faowsvor,  the  so-caUad  "  compramlae,** 
which  afterwards  pbyed  such  an  important  part  in  Swedish 
political  UCe,  casae  into  existence.  It  originated  in  the  small 
**  Sanaa  **  pasty  in  the  Upper  House,  and  waa  devised  to  establish 
a  sasBus  tiaspwi  between  theconflictmg  parties,  t.«.  thechaatpiOBS 
of  nalional  defenne  aiid  those  who  drmaiwhrd  a  lightening  of 
thebusdensoftazataoB.  The  king  himself  perceived  in  the  oom- 
pvoaaise  a  means  of  solving  the  oonfiicttng  questicoa,  and  wano^ 
appravbdit.  HJepeausded  hisminlsrwa  to  constitute  a  spedaA 
inquiry  into  the  proposed  idiolition  of  land  taxca^  and  in  the 
addresirwith  which  he  opened  the  Riksdag  of  1875  laid  particular 
stress  upon  the  necossity  of  giving  attention  to  the  settlement  of 
these  two  burning  qucmienai  and  in  1880  again  came  forward 
witha  new  propoMlfor  incroastaigthe  number  of  years  of  servioe 
with  tho  mflitia.  This  motion  having  beea  rejected,  De  Geet 
leslgued,  and  waa  wumt^tA  by  Count  Arvid  Fosae.  Hie  new 
printe  minister  endeavoured  to  aohre  the  queation  of  ddence  in 
accordance  with  the  vicurs  of  the  "  liindtmanna  "  party*  Three 
parUaaneniazy  committees  had  prepaied  schemes  lor  a  remiseion 
of  the  land  taxes^  for  ft  new  system  of  taomtion,  for  *  rsoigattiaa- 
tion  of  the  army  fahsed  on  a  3t0mmlmpp  (regular  army),  by  the 
enlistaeal  of  hfabd  8oldiem,-and  for  naval  rd^onta.  la  this  leal 
oonneKion  the  moat  suitable  types  of  veaseb  loc  coast  defence  aa 
for  offenoe  imre  detecmined  upon.  But  Count  Poose,  deserted 
by  his  ow»  party  over  the  amy  bill,  itsignod*  and  waa  succeeded 
en  the  x6th  of  Kay  1884  by  Oscar  HicmpUuder,  who  had.beca 
mkdMer  of  finance  in  the  previous  cabinet.  The  new  pscmaer 
succeeded  in  pftsuading  the  Riksdag  to  pama.bill  incoeasing 
the  period  ol  service  with  the  cohmrs  in  the  anny  to  she  yeaiB  and 
that  in  the  militia  to  fortyHwo  days,  and  aa  a  set-off  a  resaissiQB 
of  30%  on  the  land  taiea. 

Influenced  by  the  economic  reaction  which  took  place  In  1879 
in  consequence  of  the  state  eC  affain  in  Gtfmaay,  where  Prince 
Biamarck  bad  introduoed  the  protectionist  system,  a  i%viiaa 
pnotectionist  party  hnd  been  formed,  which  tried  to  JJmm 
gain  adherenu  In  the  Riksdag.  It  k  true  that  in  '***'' 
the  Riksdag  of  i88s  the  comnierciai  treaty  with  France  was 
renewed,  but  sfawe  1885  the  protectmnist  party  waa  prepared  to 
begin  the  combat,  and  a  duty  on  com,  wUch  had  been  iwoposed 
in  the  Riksdag  d  the  same  year,  waa  rejected  by  only  a  slight 
majority.  During  the  period  of  the  unusually  low  price  of  com 
of  4886,  which  greatly  affected  the  Swedish  farmers,  protection 
gained  ground  to  such  an  extent  that  its  final  triusoph  waa 
considered  as  certain  within  a  short  tim&  Dtuing  the  Riksdi^ 
of  the  same  year,  however,  the  premier,  Themptauder,  emphati- 
cally declared  himself  agahist  the  protectionist  party,  and  while 
the  parties  in  the  Second  Chamber  were  equal  in  number,  the 
profwsed  tax  00  com  was  rejected  in  the  First  Chamber.  In  the 
Riksdag  of  1887  there  was  a  majority  for  protection  m  the  Second 
Chamber,  and  in  the  Ant  the  majority  against  the  tax  was  so 
small  that  the  tax  on  com  would  have  triumphed  in  a  combined 
meeting  of  the  two  chambers.  The  gtweroment,  availing  itself 
of  its  formal  rii^t  not  to  dissolve  the  chamber  in  which  it  had 
the  support  of  a  majority,  therefore  dissolved  on^  the  Second 
Chamber  (March  1887). 

The  new  Riksdag  assembled  in  May  with  a  free  trade  majority 
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ID  the  SeoMul  Chiamber,  bat  DOthiBf  in  cooiinlon  with  llie  (itftt 
questioo  of  customs  was  settled.  In  the  mfnitiine»  the  powerful 
majority  in  the  Second  Chamber  split  into  two  groiipa — the 
new  "  Landtmanna  "  party,  which  approved  protection  in  the 
interests  of  agricultural  cIbsks;  and  a  somewhat  smaller  f^roup, 
the  old  "  Landtmanna  "  party,  which  favoured  free  trade. 

The  victoiy  of  the  free  traders  was  not,  however,  destined  to 
be  of  long  duration,  as  the  protecrioniats  obtained  a  majority  in 
both  chambers  in  the  necit  Riksdag  (1888).  To  the  First  Chamber 
protectionists  were  almost  exclusively  elected,  and  in  the  Second 
all  the  twenty-two  members  for  Stockholm  were  disqualified, 
owing  to  one  of  their  number  not  having  paid  his  taxes  a  few 
years  previously,  which  prevented  his  b^ng  eligible.  Instead, 
then,  of  twenty-two  free  traders  representing  the  majority  of  the 
Stockholm  electors,  twenty-two  protectionists,  representing  the 
minority,  were  elected,  and  Stockholm  was  thus  represented  in 
the  Riksdag  by  the  choice  of  «  nunority  in  the  capital  This 
rfnguhM-  way  of  electing  members  for  the  princqud  dty  in  the 
kingdom  could  not  fail  further  to  irritate  the  parties.  One 
result  of  the  Stockholm  election  came  at  a  convenient  time  for 
the  Themptauder  ministry.  The  finanrial  affairs  of  the  country 
were  found  to  be  in  a  most  unsatisfactory  state.  la  spite  of 
reduced  expenses,  a  hi^ly  estimated  revenue,  and  the  contem- 
plated raising  of.  taxes,  there  was  s  deficit,  ior  the  payment  or 
discharge  of  whidi  the  government  would  be  obliged  to  demand 
sopplementaxy  supplies.  The  Themptauder  ministry  resigned. 
The  king  retained,  however,  for  a  time  several  members  of  the 
ministry,  but  it  was  difficult  to  find  a  premier  vdw  would  be 
able,  during  the  transition  from  one  siyitem  to  another,  to  com- 
mand sufficient  authority  to  control  the  parties.  At  Isist  Baron 
CHlls  Bfldt,  who,  while  Swedish  ambassador  in  Beiiin,  had  wit- 
nessed the  introduction  by  Prince  Bisnmrck  of  the  agrarian 
protectionist  system  in  Germany,  accepted  the  prrmierdi^,  and 
it  was  under  his  auq>ices  that  the  two  cfaamben  imposed  a  series 
of  duties  on  neoeasariea  of  life.  The  new  taxes,  together  with  an 
increase  of  the  excise  duty  on  spirits,  soon  brought  asuiphis  into 
the  state  coffers.  At  a  coundl  of  sUte  (Oct.  za,  1S88)  the 
king  declared  his  wishes  as  to  the  way  in  which  this  suphis 
should  be  used.  He  desired  that  it  should  be  applied  to  a  hud 
for  insurance  and  old  age  pensions  for  workmen  and  old  people, 
to  the  lightening  of  the  municipal  taxes  by  state  oootribotiooB 
to  the  schools  and  workhouses,  to  the  abolition  of  the  land  taxes 
and  of  the  obligation  of  keeping  a  hone  and  man  for  militsiy 
service,  and,  Ustly,  to  the  improvement  of  the  dupping  Ixade; 
but  the  Riksdag  dedded  to  devote  it  to  other  objects,  such  as 
the  payment  of  the  defidt  in  the  budget,  the  building  of  railways 
and  augmentation  of  their  material,  as  well  as  to  improvements  in 
the  defences  of  the  country. 

Baron  Bildt  resigned  as  soon  as  the  new  system  seemed  settled, 
making  room  for  Baron  Gustav  Akerhjelm.  The  latter,  however, 
also  soon  resigned,  and  was  succeeded  on  the  roth  of  July  1891  by 
Erik  Gustav  BostrOm,  a  landed  proprietor.  The  protectionist 
system  gained  in  favour  on  the  expiry  of  the  commercial  treaty 
with  France  hi  1899,  as  it  could  new  be  extended  to  articles  of 
industry.  The  dections  of  1890,  when  the  metropolis  returned 
free  traders  and  Liberals  to  the  Second  Chamber,  oertilnly 
effected  a  change  in  the  latter,  as  the  representatives  of  the  towns 
and  the  old  **  Landtmanna  "  party  joined  Issue  and  esubUshcd  a 
free-trade  majority  hi  the  chamber,  but  in  the  combliied  meetings 
of  the  two  chambers  the  compact  protecttoiyst  majority  hi  the 
First  Chamber  turned  the  scale.  The  customs  duties  were, 
however,  altered  several  times  in  accordance  with  'market  prices 
and  ruling  drcumstances.  Thus  In  1899,  when  the  import  duty 
on  unground  com  was  reduced  from  as.  lod.  to  is.  sd.,  and  that 
on  ground  corn  from  4s.  ^d.  to  ss.  lod.  for  100  kilogrammes,  the 
same  duties  were  also  retained  for  the  following  year.  They  were 
also  retained  for  1894  at  the  request  of  the  government,  which 
desired  to  keep  faith  with  their  promise  that  while  the  new 
organization  of  the  army  was  going  on  no  increase  of  duties  en 
the  necessaries  of  life  should  take  phwe.  This  measure  caused 
much  dissatisfaction,  and  gave  rise  to  a  strong  agrarian  move- 
ment, hi  consequence  of  wUcfa  the  govemmeBt,  In  the  beghining 


of  t8ps,  hetee  the  gyanhliig  of  tte  Rfltsdug,  msde  use  of  iu 
right  of  raising  the  two  duties  on  ctnn.  just  referred  to,  3s.  7d. 
and  7s.  sd.,  which  were  afterwards  somewhat  reduced  as  far  as 
seed  corn  for  sowing  purposes  was  oonoemed. 

The  question  of  customs  duties  now  settled,  that  of  national 
dcintce  was  taken  up  airesh,  and  in  the  following  year  the 
government  produced  a  complete  scheme  for  the 
abolition  of  the  land  tax  in  the  course  of  ten  years, 
in  fxrhangr  for  a  compensation  of  ninety  days'  drill 
for  those  liable  to  military  service,  proposed  to  retain  the  old 
military  system  of  the  country  end  to  strengthen  the  defences 
of  Norrland,  and  the  government  bill  for  a  reorganization  of  the 
army  was  accepted  by  the  Riksdag  in  an  eztraordinaiy  session. 
But  it  was  soon  percdved  that  the  new  plan  waa  unsatisfaaory 
and  required  recasting,  upon  which  the  minister  of  war.  Baron 
Rappe,  resigned,  and  was  succeeded  by  Colond  von  Crustd>jom, 
who  immectiatdy  set  to  work  to  prepare  a  complete  reorganisa- 
tion of  the  army,  with  an  increase  of  the  time  of  active  serviQ^ 
on  the  lines  of  general  compulsory  service.  The  Riksdag  of  1900^ 
in  addition  to  grants  for  the  fortificarions  at  Boden,  in  the  pivh 
vince  ol  Norrbotten,  00  the  Rusdan  border,  and  other  military 
objects,  voted  a  oondderable  grant  for  an  experimental  mobiUza- 
tion,  which  fully  exposed  the  defects  snd  f  aulu  of  the  old  system. 
In  the  Riksdag  of  1901  £.  O.  Bostrihu  resigned,  and  was  succeeded 
by  Adnural  F.  W.  von  Otter,  who  introduced  a  new  biU  for  the 
army  reorganization,  the  most  important  item  of  which  was  tha 
increase  of  the  period  of  training  to  365  days.  The  cost  in  con- 
nexion with  the  new  sdieme  was  tspttttA  to  amount  to  as  millions 
of  kronor.  The  Riksdsg,  however,  did  not  wottpi  the  new  plaii 
m  its  full  extent.  The  time  ol  driUmg  wss  seduced  to  140  days 
for  the  infantry,  to  300  days  for  the  navy,  while  for  the  caval^ 
and  artillery  the  time  fixed  was  365  days.  The  pkn,  thus 
modified,  was  then  accepted  by  the  govenment. 

After  the  dectk>ns  in  1890,  the  alliance  already  mentioacd 
between  the  old  "  Landtmanna  "  party  and  the  icpresentMlves 
of  the  towns  had  the  result  that  the  Liberals  in  the 
Second  Chamber,  to  whom  the  leprsaentstives  of  the 
towns  mostfy  bdonged,  wens  now  tn  a  position  to 
dedde  the  polkywhidi  the  two  united  parties  should  follow.  In 
order  to  provent  this,  it  w«s  proposed  to  leadjust  the  mimberof 
the  members  of  tlia  Riksdag.  The  question  was  enly  settled  hs 
1894,  ^en  a  bill  was  passed  fixing  the  number  of  the  membenof 
the  RJkidag  In  the  First  Chaanbor  at  150,  and  in  the  Second  at 
S3d,  of  whidi  150  should  represent  the  country  districts  and  80 
the  townSk  The  question  of  protection  being  now  conddeccd 
settled,  there  was  no  longer  any  icasoo  for  the  continued  sepata^ 
tlon  of  tibe  two  "  Landtmanna"  parties,  who  at  the  hfgmtiingof 
the  Riksdag  of  1895  j(^ed  issae  and  becsimeonoe  more  a  ooBqnct 
.majority  in  the  Second  Chamber,  as  they  had  been  up  to  the 
Riksdag  of  May  1887.  The  uifluenoe  of  the  country  iBpimu»- 
tatives  was  thus  re-established  in  the  Seooad  Chamber,  Irat  now 
the  demands  fev  the  extendon  of  the  fraadilse  came  more  and 
more  to  the  ftant,  and  the  premier,  Bostiflmt  at  last  felt  boond 
to  do  somethhig  to  meet  these  demands.  He  accordingly  intro- 
duced in  the  Kftsdag  of  1896  a  very  moderate  bill  for  the  exten- 
don of  the  franchise,  which  was,  neverthdess,  rejected  by  both 
chambers,  aU  dmilar  proposals  by  private  members  sneeting  the 
same  fate.  When  at  last  the  ball  for  the  reorganlzatioD  of  the 
army;  together  with  a  considerably  increased  taxation,  was 
accepted  by  the  Riksdag  of  r  901,  it  was  generally  acknowledged 
that,  in  return  for  the  Increased  taxation,  it  would  only  be  just 
to  extend  the  right  of  taking  part  in  the  political  life  and  the 
legislative  woric  of  the  country  to  those  of  the  population  who 
hitherto  had  been  exduded  from  it.  The  government  eventually 
laid  a  proposal  for  the  extendon  of  the  franchise  before  the 
Riksdag  of  1903,  the  chid  feature  of  which  was  that  the  elector 
should  be  twenty-five  years  of  age,  and  that  married  men  over 
forty  years  should  be  entitled  to  two  votes.  The  Riksdag,  how- 
ever, finally  agreed  to  a  proposal  by  Bishop  Billing,  a  member  of 
the  First  Chamber,  that  an  address  should  be  presented  to  the 
king  asking  for  a  full  inquiry  into  the  question  of  extending  the 
franchise  for  the  election  of  members  to  the  Second  Chambiff. 
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Ib  i397  the  Rflttdic  had  reeeNvd  uoMg  lit  menb«n  the 
fint  socialistic  lepreaentative  in  the  penon  of  R.  H.  Bnutint^ 
the  leader  of  the  Swedish  Social  DeoMcnta.  The 
Socialists,  who  had  formeriy  coafined  their  ecttvity 
to  questions  afiectiog  the  working  dasscs  mad  their 
wages,  took,  however,  in  igoa  an  active  pact  in  the  agitation  for 
the  extensioo  of  the  franchise^  Ptocessiona  of  many  tbouaands 
of  workmen  were  organised,  in  Steckhohn  and  in  other  towns 
of  the  kingdom,  just  before  the  Riksdag  began  the  discussiott 
on  tlie  abovementiooed  lull  of  the  government,  and  wtoi 
the  bOl  was  introduced  in  the  diambers  a  geaesal  and  well- 
oisanued  strike  took  place  and  continued  during  the  three  days 
the  debate  on  the  bill  lasted.  As  this  strike  was  of  an  ezdn- 
sively  political  kind,  and  was  intended  to  put  presNire  on  the 
chambers,  it  wsB  generally  disapproved,  and  failed  in  its  objecL 
The  prime  minister,  Admiral  von  Otter,  resigned  shortly  after  the 
cod  of  the  session,  and  was  succeeded  by  BoetiOm,  the  e»i 
pmnier,  who  at  the  request  of  the  king  again  assumed  oflice; 

The  relations  with  Norway  during  King  Oscar's  reign  had 
gnat  influence  on  political  life  in  Sweden,  and  more  than  once  ift 
SMdbM  seemedasifUm  union  between  the  two  countries  was 
***  on  the  point  of  being  wrecked.  Thedteenaions 
''^*^'  chiefly  had  their  origin  hi  the  demand  by  Norway 
for  separate  consuls  and  foreign  ministers,  to  which  reference 
s  made  under  Nobway.  At  last,  after  vahi  negotiations  and 
discussions,  the  Swedteh  government  in  1895  W-'^  notice  to 
Norway  that  the  commerdal  treaty  whicji  tHI  then  had  existed 
between  the  two  countries  and  would  lapse  in  July  1897  would, 
tccording  to  a  decision  in  the  Rikyfag,  cease,  and  as  Norway  at 
the  time  had  raised  the  customs  duties,  a  considerable  diminution 
h  the  exports  of  Sweden  to  Norway  took  place.  The  Swedish 
mim'ster  of  foreign  affairs,  Count  Lewenhaupt,  who  was 
considered  as  too  friendly  disposed  towards  the  Norwegians, 
resigned,  and  was  replaced  by  Count  Ludvjg  Dooghu,  who 
represented  the  opinion  of  the  majority  in  the  First  Chamber. 
When,  however,  the  Norwegian  Storthing,  for  the  third 
time,  passed  a  bill  for  a  national  or  "  pure "  flag,  which 
King  Oscar  eventually  sanctkined,  Count  Dou|^  resigned 
m  his  turn  and  was  succeeded  by  the  Swedish  minister  at 
Berlin,  Lagerheim,  who  managed  to  pilot  the  questions  of  the 
union  into  more  quiet  waters.  He  succeeded  all  the  better 
u  the  new  elections  to  the  Riksdag  of  1900  showed  deariy 
that  the  Swedi^  people  was  not  bdined  to  follow  the  ultra^ 
conservative  or  so-called  "  patriotic  "  party,  which  resulted  in 
the  resignation  of  the  two  leaders  of  that  party.  Professor  Oscar 
Alin  and  Count  Marscbal  Patrick  Reutersvard  as  members  of  the 
First  Chamber.  On  the  other  hand,  ex*Piofes8or  £>  Carlson, 
of  the  High  School  of  Gothenburg,  succeeded  in  fonning  a 
party  of  Liberals  snd  Radicals  to  the  number  of  about  90 
members,  who,  besides  being  in  favour  of  the  eitenaiott  of  the 
franchise,  advocated  the  full  equality  of  Norway  with  Sweden 
In  the  management  of  foreign  aiUfs.  (O.  H.  D.) 

The  suts  of  quietude  which  for  some  thne  prevailed  with 
itgard  to  the  lelatloiis  with  Norway  was  not,  however,  to  be  «l 
TkOkMfa>^0  duration.  The  question  of  sepante  qonsub 
ihmtiif  for  Nonray  soon  came  up  again.  In  1901  the 
(Mw  wMt  Swedish  government  proposed  that  aegotiatlons  in 
"^^-  tUa  matter  should  be  opened  wkh  the  Nortregfaus 
government,  and  that  a  joint  eommHtee,  consisting  of  repro* 
lenutivcs  from 'both  coantries»  sfaoidd  be  appointed  to  consider 
the  quebtion  of  a  separate  oonsubur  service  without  In  any  way 
bteritpng  with  the  existing  adndnlstrfttion  of  the  diplomatfc 
affairs^  the  two  countries.  The  result  of  the  negotiations  was 
pttbUshed  in  a  so-caUed  ^  cbmmuniqni,"  dated  the  34th  of  March 
1903,  in  which,  among  other  thhigs,  it  was  proposed  that  the 
relations  of  the  separate  consuls  to  the  joint  ministry  of  foreign 
affairs  and  the  embassies  Kbould  be  arranged  by  identical  laws, 
which  could  not  be  altered  or  repealed  without  the  consent  of 
the  govemmenu  of  the  two  countries.  The  proposal  for  these 
identical  laws,  which  the  Norwegian  government  fai  May  1904 
submitted,  did  not  meet  with  the  approval  of  the  Swedish 
fovemment.   The  Utter  ip  their  rep^  prapoaed  th»t  the 
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Swedbh  fanlgB'  aliiiiter  dioald  have  tnch  eontfel  over  the 
NoewegUa  consuls  as  to  prevent  the  huter  from  eirerding  iheii 
authority.*  This  proposal,  hoi«ever,  the  Norwegian  govemmeuL 
found  unaccepuUe,  and  espbined  that^  if  snch  control  were 
insisted  upon,  aH  further  negotiations  would  be  purposeless. 
They  maintained  that  the  Swediah  demands  were  incompatible 
with  the  sovereignty  of  Norway,  as  the  foreign  minister  was  a 
Sercde  and  the  proposed  Norwegian  consular  service,as  a  Nor* 
wegian  institution,  could  not  be  placed  under  a  foreign  authority. 
A  new  proposal  by  the  Swedish  government  was  likewise  rejected, 
and  in  February  1905  the  Norw^ians  broke  off  the  negotiations. 
Notwithstanding  this  an  agreement  did  not  appear  to  be  out  of 
the  qtiestmn.  AJl  eflorts  to  solve  the  oansolar  question  by  itself 
had  faifed,lmt  it  wnaoonsidesad  that  an  attempt  might  be  made 
to  establish  separate  consuls  in  combination  with  a  joint  admiid* 
stntiOB  of  dipkiknatic  aliirft  on  a  full  unmnistk  basis.  Crown 
Prince  Gusisf,  who  during  the  illness  of  King  Oscar  WIS  appointed 
regent^  look  the  initiative  of  renewing  the  negotiations  between 
the  two  csuntries,  and  on  the  5th  of  April  in  a  combined  Swedish 
ind  Norwegian  couacfl  of  state  made  a  proposal  for  siefom  both 
of  the  adminimration  of  diplomatic  affairs  and  of  the  consular 
service  on  the  bssis  of  full  equality  between  the  two  kingdoms, 
with  the  express  xeawation,  however,  of  a  johit  foreign  minister 
--Swedish  or  Norwegian^- aa  a  condition  for  thceristence  of  the 
union.  This  proposal  was  approved  of  by  the  Sweduh  Riksdag 
on  Ae  std  of  May  1905.  in  order  that  no  obstadea  should  be 
plaeed  in  the  way.  for  lehewed  negotiations,  Mr  BostrSm,  the 
prime  minister,  resigned  and  was  succeeded  by  Mr  Rsmstedli 
Tlie  proposed  negotiations  were  net,  however,  renewed. 

On  the  s5rI  of  May  the  Norwegian  Storthing  passed  the 
government's  proposal  for  the  estaMJshment  of  separate  Noe- 
wegkn  consols,  and  as  King  Oscar,  who  again  had  resumed  the 
reins  of  govenmient,  made  use  of  his  constitutional  right  to  veto 
the  hill,  the  Norwegian  ndnistrytcndcfed  their  resignation.  The 
king,  iiowever,  dedaied  he  could  not  now  accept  thdr  resignatfon, 
wlweupun  the  ndnistiy  at  a  sitting  of  the  Norwegian  Storthing 
en  the  7th  of  June  pboed  their  resignaden  in  ks  hands.  The 
Storthing  thereupon  unsnimonsly  sdoptifid  «  resahitloo  stating 
that,  aa  the  king  had  dedared  hhnsetf  unable  to  form  a  govem* 
nient,  the  eonstitntional  royal  power  **  ceased  to  be  operative," 
wfaereopen  the  ndnisters  were  requested,  untQ  further  instruo- 
tions,  to  exercise  the  power  vested  in  the  king,  and  as  EJng  Oscar 
thus  had  ceased  to  act  as  "  the  king  of  Norway,'*  the  union  with 
Sweden  wns  in  ooosequenoe  dissolved* 

In  Sweden,  where  they  were  least  of  all  prepared  for  the  turn 
things  had  taken,  the  action  of  the  Storthing  created  the  greatest 
svprise  and  lesentaent.  The  king  solemnly  pro-  j^  ^^  , 
tested  sgalnst  what  had  taken  phwe  and  summoned  Bxtrw' 
an  extmoprdinary  acfiipn  of  the  Riksdsg  for  the  soth 
of  June  to  consider  what  mcnsures  should  he  taken 
with  regard  to  the  qoastion  of  the  union,  which  had 
arisen  suddenly  through  tlie  revolt  of  the  Norwegisns  on  the 
7th  of  Jtme.  The  Rikidsg  dedaied  that  it  was  not  opposed  to 
negotiations  being  entered  upon  regarding  the  conditions  for 
the  disnivtiea  of  the  anion  If  the  Norw^g^  Stortl^,  after 
a  near  election,  nMde  s  proposal  for  the  repeal  of  the  Act 
of  Union  between  the  two  countries,  or,  if  a  proposal  to  this 
effect  was  made  by  Norway  after  the  Norwegian  people, 
throng  a  plebiscite,  had  declared  in  favour  of  the  dissolution 
of  the  union.  The  Riksdsg  further  resolved  that  joo  million 
kroner  <about  £555,000)  ahcMaM  be  held  in  readiness  and  be  avail* 
able  WB  the  Riksdag  might  dedd&  On  the  resignation  of  the 
Ramstedt  mimstry  Mr  Lundeberg  formed  a  coalition  ministry 
consisting  of  members  of  the  varioua  parties  in  the  Riksdag, 
after  which  the  Riksdsg  was  prorogued  on  the  srd  of  August. 

After  the  plebisdte  in  Norway  on  the  X3th  of  August  had 
dedded  in  favour  of  the  dissolution  of  the  union  and  after  the 
Storthing  had  requested  the  Swedish  government  to  rb» 
co-opeiue  with  it  for  the  repeal  of  the  Act  of  Union,  XMMatf 
a  conference  of  delegates  from  both  countries  ^as  ^****'''*'' 
convened  at  Karistad  on  the  arst  of  August.  On  the  sard 
*  Per  further  dafeails  see  Noiwat:  JTwitwyL 
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of  Septeittber  the  delegates  cane  to  an  agnseitteiit,  tlM 
principal  points  of  which  were:  that  such  disputes  between 
the  two  countries .  which  could  not  be  settled  by  direct 
diplomatic  negotiations,  and  'which  did  not  affect  the  vital 
interests  of  either  country,  should  be  referred  to  the  per- 
manent  court  of  acbitntion  at  the  Hague,  that  on  either  side 
of  the  southern  frontier  a  neutral  zone  of  about  fifteen  kilometres 
width  should  be  established,  and  that  within  eight  months  the 
fortifications  within  the  Norwegian  part  of  the  zone  ahouki  be 
destrc^ed.  Other  clauses  dealt  with  the  rights  of  the  Laplanders 
to  graze  their  reindeer  alternatively  in  either  country,  and 
with  the  question  of  transport  of  goods  acnoss  the  frontier  by 
rail  or  other  means  of  communication,  so  that. the  traffic  should 
not  be  hampered  by  any  import  or  export  pMUbitioQs  or 
otherwise. 

From  the  2nd  to  the  igth  of  October  the  estraoidinaiy 
Riksdag  was  again  assembled,  and  eventually  approved  of  the 
^^^1,^^^^  arrangement  come  to  by  the  delegates  at  Karistad 
Bxttw  with  regard  to  the  dissolution  of  the  union  as  wdl 
•rtfioAfr  as  the  government  proposal  for  the  repesl  of 
*''«<Uf^  the  Act  <rf  Union  and  the  recognition  of  Norway 
as  an  independent  state.  An  alteration  in  the  Swedi^  flag 
was  also  decided  upon,  by  which  the  nuuk  of  union  was 
to  be  replaced  by  an  azure-blue  square.  An  offer  from 
the  Norwegian  Storthing  to  elect  a  prince  of  the  Swedish 
royal  house  as  king  in  Norway  was  declined  by  King  Oscar, 
who  now  on  behalf  of  himself  and  his  successors  renounced 
the  right  to  the  Norwegian  crown.  Mr  Lundeberg,  who  had 
accepted  office  only  to  settle  the  question  of  the  dissolution  of  the 
union,  now  resigned  and  was  suooeeded  by  a  Liberal  government 
with  Mr  Kari  Slaaff  as  prime  minister. 

The  question  ol  the  extenston  of  the  fcaacfajse,  which  was  a 
burning  one,  was  to  be  the  piiadpsl  measure  of  the  Staaff 
n*  govemmei^     It  toouglit  in  a  bill  for  manftood 

^^"'^Sf''  suffrage  at  elections  lor  the  Second  Chamber, 
QuttOom,  lo^tii^r  ^,1^  single  member  oonstituencies  and 
dection  on  .the  absolute  majority  principle.  The  bill  was 
passed  by  the  Second  Chamber  on  the  isth  of  May  igofi, 
by  134  to  94  votes,  but  it  was  rejected  by  the  First 
Chamber  by  126  to  18.  The  latter  chaodMr  instead 
passed  a  bill  for  manhood  suffrage  at  efections  for  the  Second 
Chamber,  on  the  condition  that  the  eleotioBs  for  both  dumbers 
should  tsike  place  od  the  basis  of  propoottonai  represenUtion. 
Both  chambers  thereupon  dedded  to  s^  the  opinion  of  the  king 
with  regard  to  the  simultaneoas  extension  of  the  frandnae  to 
women  at  elections  for  the  Stocond  Chamber.  The  government 
bill  having,  however,  been  .pass^  by  the.Second  Chamber,  the 
prime  minister  proposed  to  the  king  that  the  Riksdag  should 
be  dissolved  and  new  etoctioas  for  the  Second  Chamber  take 
place  in  order  to  bear  the  opinion  of  the  oountiy,  but  as  the  king 
did  not  appi:ove  of  this  Mr  Staaff  and  his  govemment  reaigaed. 

A  Conservative  govenanent  was  then  fcmaed  on  the  agtfa  of 
May  by  M/  Undnan,  whose  prindpal  task  was  to  find  a  solution 
of  the  suffraiie  qiiestioii  which  both  chambers  oould  accept.  A 
govemment  bill  was  introduced,  proposiag  Che  8ettieni6ttt  of  the 
question  on  the  basis  of  the  bill  canicd  by  the  First  Chamber  ia 
the  Riksdag  of  the  preceding  year.  A  cooDromise,  appioved  of 
by  the  govemment,  was  adopted  by  the  First  Chamber  on  the 
14th  of  May  ^907  by  no  votes  ffjB^itst  99  and  in  the  Second 
Chamber  by  z  a8  against  98.  By  this  act  proportional  repreaeots^ 
tion  was  established  for  both  dtauben^  together  with  universal 
manhood  suffrage  at  dectlons  for  the  Second  Chamber,  a  reduc- 
tion of  the  qualifications  for  eligibility  for  the  First  Chamber 
and  a  reduction  of  the  electoral  tena  of  this  chamber  ironn  nine 
to  six  years,  and  finally  payment  of  members  of  the  First 
Chamber,  who  hitherto  had  not  received  any  such  emolument. 

King  Oscar  II.  died  on  the  9th  of  December  1907,  sincerdy 
regretted  by  his  people,  and  was  succeeded  as  king  of  Sweden  by 
his  ddest  son,  Prince  Gustaf.  During  King  Oscar's  reign  many 
important  social  reforms  were  carried  out  by  the  legislature,  and 
the  country  developed  in  all  directions.  In  the  Riksdag  of  1884 
a  new  patent  law  was  adapted,  the  age  at  wbiob  women  should 


be  heM  to  attafti  tlHfr  Biajorit^  was  ffxed  at  twetity-one  years 
and  the  barbaious  prison  punishment  of  "  bread  and  water  ** 
aboh'shed.  In  order  to  meet  the  cost  of  the  new  army  organiza* 
tion  the  Riksdag  of  1902  Increased  the  revenue  by  piegressiwe 
taxation,  but  only  for  one  year.  BlUs  for  the  improvement  of  the 
social  conditionB  of  the  people  and  hi  the  interests  of  the  working 
classes  were  also  pasaed.  During  the  five  years  1884-1889  a 
committee  was  occupied  with  the  question  of  workmen's  insur- 
ance, and  thrice  the  govemment  made  proposab  for  its  settle- 
ment, o«  the  last  occasion  adopting  the  prindple  of  invalidity 
as  a  common  basis  for  liisuianoe  against  accidents,  illness  or 
okl  ag^  The  Riksdag,  however,  delayed  coming  to  a  dedsion, 
and  contended  itself  by  earmarking  money  for  an  insurance 
fund.  At  last  the  Riksdag  of  1901  accepted  a  Bill  for  insurance 
against  aoddents  whicb  also  extended  to  agricultural  labourers, 
in  conncxibn  with  the  establishment  of  a  state  institution  for 
iaauishce.  The  bill  for  protection  against  icddents,  as  well  as 
for  the  limitation  of  working  hours  for  women  and  children,  waa 
passed,  together  with  one  lor  the  appointment  of  spcdal  factory 
inspectors.  Wien  in  1897  King  Oscar  celebrated  his  jubileo 
of  twenty-five  years  as  king,  the  exhibition  which  had  been 
organized  in  Stockholm  offered  a  coBviacmg  proof  of  the 
progress  the  ooantry  had  made  in  every  direction. 

AvrnoMrivs.—Histonska  kandlingar  r9rande  SkoftdinavUns  his- 
loria  (Stockholm,  18 16-1897,  &c.) ;  Svmska  Riksdatsakler,  15x1-17 iS 
(ibid..  1887);  Sveriijts  kistoria  (ibid..  1883-1887):  P.  Backscrdm, 
Svenska  fiotUuu  historic  (ibid.,  1884);  R.  N.  Eain,  Scandinavia^ 
ISJJ-IQOO  (Cambridge,  1905) :  Bidrag  til  den  store  nordiske  krigt 
kisUme  (Copenhagen,  1900);  F.  F.  Carlson,  SveriMS  historie  under 
kouuHgHrne  af  Pfalziska  Huul  (Stockhdm,  1883-188]^):  A.  Fryxdl, 
Bereituser  ur  svenska  kUtoritn  (ibid.,  1831,  ^c) ;  C.  G.  Grandinson. 
Sludier  i  kanseatisk  svensk  ktstorio  (ibid.,  1864);  C.  G.  Malm^ 
Strom,  Sven'ges  pdiliska  kistoria  (ibid.,  1893-1901);  A.  Nystrdm, 
Stridema  i  bstra  Euroba  mdlan  Ryssland,  PoUn  och  Sverige 
(ibid.,  190^);  £.  Seraphim,  Gesckichte  Lio-  E^  UHd  Knriands 
Ins  Mur    EtnMrUibung   in   das    russiseke   Reick    ( Reval^  1895)3 

C.  SilfvcTBtoIpe^  Historiskt 

berg.  Sverige  under  part" 
Svenska    RAdets    kistoria 

metUltids  kistoria  (Upsala,  1902);  A.  'Sitelagowsld,  TTte  Fight 
for  tke  Baltic  (Pol.;  Warsaw.  1904):  K.  Setterwajl,  Forteckning  ifoer 
Acta  Svecica  (Stockholm,  1889);  j.  Mankcll,  Ujversigt  af  svenska 
krigens  kistoria  Hbid.,  1890);  A.  Strindberg,  Les  Relations  de  la 
France  avee  la  SuMe  (Paris,  1891) ;  Pontus  E.  Fahlbeck,  La  CoMStiiu- 
Hon  nUdoite  ei  lepariementarisme  modtme  (1905) ;  E.  Flandin,  InstitU" 
tins  pt^itivus  de  i'Europe  contemporaine  (1909).  tome  iv.  See  also 
tlie  bibliographies  attached  to  the  articles  Denmark:  History, 
Norway:  History;  Finland:  History;  as  well  as  the  special  bibIio> 
graphiesattached  to  the  various  biographies  of  Swedish  sovereigns 
and  statesmen. 

Swedish  Literature 

Swedish  literature,  as  distinguished  from  compositions  in  the 
common  norraenA  tunga  of  old  Scandinavia,  cannot  be  said  to 
exist  earlier  than  the  tjth  centuiy.  Nor  until  the  period  of  the 
Rdomu&tion  was  its  devdopment  in  any  degree  rapid  or  copious. 
The  oldest  form  in  whicb  Swedish  exists  as  a  written  language 
(see  Scandinavian  Language)  is  the  series  of  manuscripts 
known  as  LandshapHaganKf  or  "  The  Common  Laws."  These 
ate  supposed  to  be  the  relics  of  a  still  earlier  age,  and  it  is  hardly 
believed-  that  .we  even  possess  the  first  that  was  put  down  in 
writing.  The  most  important  and  the  most  andent  of  these  codes 
is  the  "  Elder  West  GdU  Law,"  reduced  to  its  present  form  by 
the  law-man  Eskil  about  1S30.  Another  of  great  interest  is 
Magnus  Eriksson's  "  General  Common  Law,"  which  was  written 
in  X347.  These  andent  codes  have  been  collected  and  edited  by 
the  learned  jurist,  K.  J.  Schlyter  (1795-1888)  ts  Corpus  juris 
Sveo-Gotorum  anliqui  (4  vols.,  1837-1869).  The  chief  ornament 
of  medieval  Swedish  literature  is  Um  styrilse  kununga  ok 
k9fdinga  ("  On  the  Conduct  of  Khigs  and  Princes  "),  first  printed 
by  command  of  Gustavus  U.  Adolphus,  in  1634.  The  writer 
is  not  known;  it  has  been  conjectUFally  dated  1395.  It  is  a  hand- 
book of  moral  and  political  teaching,  expmsed  in  terse  and  vigor- 
ous langtiage.  St  Bridget,  or  Birgitta  <x303-r373),  an  historical 
figure  of  extraordinary  interest,  has  left  her  n^me  attached  to 
several  Impwtant  rdigious  works,  in  particular  to  a  collection  of 
Uppmhrd$€r  ("  Revelations  "),in  which  her  vifions  and  ecstatic 
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mfdiUitioDS  AVB  nAotofiui  ftud  a  l^tmioiii  tBB  ntst'iiito  9wc(nHi| 
of  the  five  books  of  Moses.  This  latter  was  anderttken,  at  Iwr 
Hoire,  by  ber  father-«onfetsor  Mattlas  (d.  1350),  a  priest  at  Lm- 
kOptsg.  The  tnndatiofi  of  the  Bible  was  contiiiued  a  century 
hter  by  a  monk  named  Johannes  Budde  (d.  1484). 

In  vene  the  eaiiiest  Swedish  prodoctions  were  probably  the 
folk-song.>  The  age  of  these,  however,  has  been  commonly 
exaggerated.  It  is  dOubtfnl  wliether  any  atiH  exist  which  sre 
Isold,  in  their  present  form,  as  the  13th  century.  The  bulk  are 
now  attributed  to  the  isth,  and  many  aredeubtleas  much  later 
stUL  Thehst,  sochas^'Axelocfa  Va]boiK,'"'IiteaKaiin," 
"  Kimpen  Gifanborg,"  and  "  Habor  och  Si^ojld/'  deal  wHh  the 
adventures  of  tomantic  medieval  romance.  Afanost  the  oidy 
positive  due  we  hold  to  the  date  of  theae  poems  is  the  fact  that 
one  of  the  most  characteiistic  of  them,  "  Engeibrekt,"  was 
written  by  Thomas,  Mahop  of  Strengais,  who  died  In  r443. 
Thomas,  who  left  other  poetical  pieces,  is  usually  cnDbd  the 
lint  Swedish  poet.  Thoe  axe  three  rhyming  ehionides  in 
medieval  Swedish,  all  anonymous.  The  earliest,  Enkskranikan* 
is  attributed  to  1330;  the  romance  of  Karl  Magnus,  Nya  Karh- 
trftdkanf  describing  the  period  between  1387  amd  145s,  wUch  is 
sometimes  added  to  the  earlier  work,  dates  from  the  middle  of 
the  15th  century;  and  the  tUrd,  Stnrekrimkoma,  wss  probably 
written  about  1500.  The  collection  of  rhymed  vomaiices  which 
bears  the  name  of  Quern  Bitpliemia*s  Songs  vaaut  hsve  been 
written'  before  the  death  of  the  Norwegiain  qoeenin  r3ia.  They 
are  veiaons  of  three  medfewal  stories  taken  from  French  and 
Gennan  sources,  and  dealt  with  the  Chevalier  au  Hon,  of  Chrestien 
de  Ttoyes,  with  DokeTrAlerick  of  Normandy,  and'with  Fleres 
and  Blancheflor.  They  possess  very  sli^t  poetic  merit  in  their 
Swedish  form.  A  little  later  the  romance  of  King  Alegamder* 
was  translated  by,  or  at  the  command  of.  Bo  Jonsson  Grip;  this 
is  more  meritorious.  Bishop  Tliomas,  who  died  in  T443,  wrote 
many  pofitical  songs;  and  a  number  of  narrative  poems  date 
from  the  dose  of  the  century.  A  brilliant  and  pathetic  rdic 
of  the  cbse  of  the  medieval  period  exists  in  the  Lne  LeUen 
addressed  in  r498  by  Ingrid  Persdotter,  a  nun  of  Vadstena,  to 
the  young  knight  Axel  Nilsson.  The  first  book  printed  In  the 
Swedish  language  appeared  in  1495. 

The  x6th  century  added  but  Kttle  to  Swefish  literature,  and 
that  little  is  mostly  connected  with  the  newly-founded  univcnity 
ofUpsahu  The  Renaissance  scarcely  made  ifsdf  felt  in  Scandi- 
navia, and  even  the  Reformation  failed  to  waken  the  genius  of  the 
country.  Psalms  and  <fidactic  spiritual  poems  were  the  main 
products  d  Swedish  letters  b  the  x6th  century.  Two  writen, 
the  brothers  Petri,  sons  of  a  smith  at  Orebro,  take  an  easy 
prominence  in  so  barren  a  period.  Olaus  Petri  (r493-x55a)  and 
ntPttrt.  I^UKnduB  Petri  (i499-r573)  were  Carmelite  monks 
who  adopted  the  Luthenn  doctrnie  while  ttudjdng 
at  Wittenberg,  and  came  back  to  Sweden  in  r  5x8  as  the  apostles 
of  the  new  faith.  Olaus,  who  is  one  of  the  noMest  figures  in 
Swedish  annals,  was  of  iht  executive  rather  than  the  meditative 
class.  He  became  chancellor  to  Gustavua  Vasa,  but  his  reform- 
ing zeal  soon  brought  him  into  disgrace,  and  in  1540  be  was 
condemned  to  deaUi.  Two  years  later  be  was  pardoned,  and 
allowed  to  resume  his  preaching  in  Stockholm.  He  found  time, 
however,  tb  write  a  Swedish  CkronicUf  which  is  the  earliest  prose 
history  of  Sweden,  a  mystery-play,  Tobias  comedia^  which  is  the 
first  Swedish  drama,  and  thne  psalm-books,  the  best  known 
l«>ng  published  in  rsso  under  the  title  of  Nip-t  gudkdige 
*iJior  ("  Certain  Divfaie  Songs  ").  His  Chronide  was  based  on 
s  number  of  sources,  in  the  treatment  of  which  he  showed  a 
dbcrimination  which  makes  the  work  stOl  useful.  Laurentius 
Petri,  who  was  a  man  of  calmer  temperament,  was  archbishop  of 
^  Sweden,  and  edited  or  superintended  the  translation  of  the 

,  ^Skanska  Mkm'sar,  edited  by  E.  G.  Getjer  and  A.  A.  Afzdius 
13  vols.,  Stockholm,  1879). 

'See  CoderKhiOld.  Om  Erikskrdnikan  (1899)- 

'  Editions  of  theae  chionide*  and  romances  have  been  issued  by 
the  "Sveoska  Fonukrift  Sftllskapet  "  (Stockholm):  Ivan  LtjoH- 
f^jdaren  (ed.  Stephens),  Hertig  Fredrik  of  Normandie  (ed.  Ahbtrand) 
"o^f  0€k  manchtfior  (ed.  G.  E.  Klemming).  Alexander  (ed.  Klem- 
B'og).  Cari  Magnus  (ed.  Klemming.  in  Prosadikkr  frdn  medeUidtn). 


MAe  piiMltfMd  at  Upttds  hi  1540.  Re  also  wrote  many  psalms. 
Laurentius  Andreae,  r55S,  had  previmttiy  prepared  a  translation 
of  the  New  Testament,  whidi  appeared  in  1526.  Hie  was  a 
polemical  writer  of  prominence  on  the  side  of  the  Reformers. 
Finally,  Petrus  Niger  (Peder  Svsrt),  biSbopof  Vesterls  (d.  r  569), 
wrote  a  duonide  of  the  life  of  Gustsvus  I.  up  to  r533,  in  eicel- 
lent  prose.  The  same  writer  Mt  unpubUshed  a  hbtory  of  t!ie 
bishops  of  Vesteras,  hb  predecesson.  The  latter  half  of  Uie 
i6th  century  is  a  blank  in  Swedish  literature. 

With  the  accession  of  Charles  DC.,  and  the  consequent  deve1op:> 
ment  of  Swedish  greatness,  literature  began  to  assert  itself  hi 
more  vigorous  forms.  The  long  Hf e  of  the  royal  ^^^^ 
librarian,  Johaimes  Bure  or  Buneus  (1568-1652),  ■■■•■* 
formed  a  fink  between  the  age  of  the  Petri  and  that  of  Stjem- 
hjclm.  Buraeos  studied  all  the  sciences  then  known  to  mankind, 
and  confounded  them  all  in  a  sort  of  Rabbinical  cultus  of  his 
own  invention,  h  imiversal  pfailosoph/  In  a  multitude  of  unread- 
able volumes.*  But  he  was  a  patient  antiquary,  and  advanced 
the  kilowledge  of  ancient  Scandiniivian  mythology  and  language 
very  considerably.  He  awakened  curiosity  and  roused  a  pubKc 
sympathy  with  letters;  nor  was  it  without  signifkance  that  two 
of  the  greatest  Swedes  of  the  century,  Gustavus  Adolphus  and 
the  poet  Stjerr^jelm,  were  his  pupils.  The  reign  of  Cluvles  DC 
saw'the  rise  of  sectilar  drama  m  Sweden.  The  first  comedy  was 
the  Tisbe  of  Ifagnus  Obi  Asteropherus  (d.  1647),  a  coarse  but 
witty  piece  on  the  story  of  Pyramus  and  Thisbe,  acted  hy  the 
schoolboys  of  the  college  of  Arboga  in  i6ro.  This  play  is  the 
Ralph  Roiekf  D&isler  of  Swedish  literature.  A  greater  dramatist 
was  Johaimes  Meaaenius  (x579->t656),  who  was  the  son  of  a 
mUler  newr  Vadstcim  aiul  had  been  carefully  educated  abroad  by 
the  Jesuits.  Being  discovered  plotting  against  the  government 
during  the  absence  of  Gustavus  in  Russia,  he  was  condemned  to 
imprisonment  for  We— that  is,  for  twenty  years.  Before  tlus 
disaster  he  had  been  professor  of  jurisprudence  in  Vpsala,  where 
his  first  historical  comedy  Disa  was  performed  in  f6ir  and  the 
tragedy  of  SigtM  in  161  s.  The  design  of  Messenius  was  to  write 
the  hi^ory  of  his  country  in  fifty  ip^ys;  he  completed  and  pro- 
duced slz.  Tfaesedramas*  are  not  particularly  wdl  arranged, 
but  they  form  a  little  body  of  theatrical  literature  of  sDigular 
interest  and  value.  Messenius  was  a  genuine  poet;  the  lyrics 
he  intiodnces  have  something  of  the  charm  of  the  old  baOads. 
He  wrote  abundantly  In  prison ;  his  magnum  opus  was  a  history  of 
Sweden  in  Latin,  but  he  has  also  left,  in  Swedish,  two  important 
ihyme-dironicles.  Messenius  was  imitated  by  a  little  crowd 
of  playwrights.  Nikolaus  Holgeri  Oitonsus  (d.  1655)  wrote  a  fine 
tragedy  on  the  Trojan  War,  Trmjenborgh,  in  which  he  excelled 
MesMnlus  as  a  dramatist.  Andreas  Prjrts,  who  died  in  X655  as 
bishop  of  Linkdping,  produced  several  religious  chronicle  plays 
from  Swedish  history.  Jacobus  Rondeletius  (d.  1663)  wrote  a 
curious  "  Christian  tragi-comedy  **  of  Judas  redimus,  which 
contains  some  amusing  scenes  from  daily  Swedish  life.  Another 
good  play  was  an  anonymous  Boloferms  and  Judith  (edited  at 
UpsaU,  r895,  by  O.  Sylwan).  These  plays  were  all  acted  by 
schoolboys  and  university  youths,  and  when  they  went  out  Of 
fashibn  among  these  dasses  the  dmma  in  Sweden  almost  entirely 
ceased  to  exist.  Two  historians  of  the  reign  of  Charles  IX.,  Erik 
Gdransson  Tegel  (d.  1636)  and  Aegidius  Girs  (d.  r639),  deserve 
mention.  The  chanceflor  Magnus  Gabriel  de  la  Gardie  (r62^ 
x686)  did  much  to  promote  the  study  of  Swedish  antiquities. 
He  founded  the  CoDege  of  Antiquities  at  Vpiala  in  1667,  and 
bought  back  the  Gothic  Codex  argenSens  which  he  presented  to  the 
university  library. 

The  reign  of  GusUvus  Adolphus  was  adorned  by  one  great 
writer,  the  most  considerable  in  all  the  eariy  history  of  Sweden. 
The  title  of  "the  Father  of  Swedish  poetry"  ^^stitnbitim. 
been  universally  awarded  to  GOran  LDja,  better 
known  by  his  adopted  name  of  Georg  Stjemhjefan  (9.V.;  159^ 
1671).  Stjernhjehtt  was  a  man  of  almost  universal  attain- 
ment, but  it  is  inaiidy  In  veise  that  he  has  left  his  stamp  upon 

*  Selections  from  bis  writings  were  edited  by  C.  £.  Klemmiag. 
(U^a.  1883-18S5). 
»  fidUed  for  a  learned  socfccy  (Upsala.  1886.  ftc.)  hy  H.  ScfaBek. 
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the  Uieratuie  of  hit  country.  He  fbu&d  tho  Ungwmo  ravgh 
and  halting,  and  he  moulded  it  into  perfect  imoothncas  and 
elasticity.  His  master,  Buracus,  liad  written  a  few  Swedish 
hexameters  by  way  of  experiment.  Stjemhjelm  took  the  form 
and  made  it  nationaL 

The  daim  of  Stjemhjelm  to  be  the  first  Swedish  poet  may 
be  contested  by  a  younger  man,  but  a  slightly  earlier  writer, 
Gustaf  Rosenhane  (1619-26S4),  who  was  a  reformer 
W  quite  other  lines.  If  Stjemhjelm  studied 
OpiU,  Rosenhane  took  the  French  poets  of  the  Renaissance 
for  his  models,  and  in  1650  wrote  a  cycle  of  <me  hundred 
aomiets,  the  earliest  in  the  language;  these  were  published  under 
the  title  Venerid  in  x680b  Roeenhaoe  printed  in  1658  a  "  Com- 
plaint of  the  Swedish  Language  "  in  thirteen  himdied  rattling 
rhyming  lines,  and  in  1683  a  collectaon  of  eighty  songs.  He 
was  a  metrist  of  the  artistic  order,  skilful,  learned  and  unim- 
passioned.  His  zeal  for  the  improvement  of  the  literature 
of  his  country  was  beyond  question.  Most  <rf  the  young  poetsi, 
however,  followed  Stjemhjelm  rather  than  RosenhanOi  As 
personal  friends  and  pupils  of  the  former,  the  brothers  Colum- 
bus deserve  special  attention.  They  were  sons  of  a  musician 
«md  poet,  Jonas  Columbus  (1586-1663).  Each  wrote  copiously 
in  verse,  but  Johan  (z640>x684),  who  was  professoc  of  poetry 
at  Upsala,  almost  entirely  in  L^in,  while  Samuel  (1643-1679), 
especially  in  his  Odae  sveticoe,  showed  himself  an  apt  and 
fervid  imitator  of  the  Swedish  hexameters  of  Stjemhjelm,  to 
whom  he  was  at  <me  time  secretary,  and  whose  HtraiUs  he 
dramatized.  His  works  were  included  by  P.  HanselU  in  vol.  ii. 
4>f  Samlade  nUerkds  arbeten,  &c. 

Of  a  rhyming  family  of  H jftme,  it  is  enough  to  moktioa  one 
Bsember,  Urbsn  Hjirae  (x64i--x7m)»  who  introduced  the  new 
form  of  dassacal  tragedy  from  France,  in  a  species  of  tzansition 
from  the  masques  <rf  Stjemhjelm  to  the  later  regular  rhymed 
dramas.  His  best  play  was  a  Ruitmmda,  Lars  Johansson 
(1643-1674),  who  called  himself  **  Lucidor  the  Unfortunate," 
has  been  the  subject  of  a  whole  tissue  of  romance,  most  of  which 
is  fabulous.  It  is  true,  however,  that  he  was  stabbed,  like 
Msriowe,  in  a  midnis^t  brawl  at  a  tavern.  His  poems  were 
posthumously  collected  as  Flowert  pf  Heticon,  Pluckti  and 
Distributed  oh  variims  oeeatwns  by  tueidor  the  Ut^fprtmute. 
Stripped  of  the  myth  which  had  attracted  so  much  attention 
to  his  name,  Lucidor  proves  to  be  an  occasional  chymestcr  itf 
St  very  k>w  order.  Haquin  Spegel  (1645-17x4},  the  fnnoiif  arob- 
bishop  of  Upsala,  wroto  a  long  didactic  epic  in  slrondrines. 
Cod's  Labour  and  Rest,  with  an  introductory  ode  to  the  Deity 
in  rhymed  hexameters.  He  was  ako  a  good  writer  <if  hynms. 
Another  ecdesisstic,  the  bishop  of  Skan,  Jcspcr  Svedberg 
(1653-1 735),  wrote  sacred  verses,  but  is  better  remembered  as 
the  father  of  Swedenborg.  Peter Lagerl6f  (164&-X609)  cultivated 
a  pastoral  vein  in  his  ingenious  lyrics  EltMndra  and  LyciUis; 
he  was  professor  of  poetry,  that  is  to  say,  of  the  art  of  writing 
Latin  verses,  at  Upsala.  Olof  Wexionius  (16S6-X690?)  pub- 
lished his  Siune-AJvd,  a  coilectioD  of  graceful  miscellaneous 
pieces,  in  1684,  in  an  edition  of  only  100  copies.  Its  existence 
was  presently  forgotten,  and  the  imme  of  Wexionius  bad  dropped 
out  of  the  Mstory  of  literature,  when  HanseUi  recovered  a  copy 
and  reprinted  its  contents  in  1863. 

We  have  hitherto  considered  only  the  followers  of  Stjemhjelm; 
^e  have  now  to  speak  of  an  important  writer  who  followed  in 
gfgugflgf^^^  footsteps  of  Rosenhane.  Gunno  Eurdius, 
afterwards  ennobled  with  the  name  of  Dahlstjema 
{q.v.;  1661-1709),  early  showed  an  interest  in  the  poetxy 
of  Italy.  In  1690  he  translated  Guaxini's  Pastor  Pida,  and 
in  or  just  after  1697  published,  in  a  folio  volume  without 
a  date,  his  KungaSkald,  the  first  original  poem  in  oUai9a  rima 
produced  in  Swedish.  This  is  a  bombastic  and  vainglorious 
epic  in  honour  of  Charies  XL,  whom  Eurelius  adored;  it 
is  not,  however,  without  great  merits,  richness  of  language, 
flowing  metre,  and  the  breadth  of  a  genuine  poetic  enthusiasm. 
He  published  a  little  collection  of  lamentable  sonnets  wben  his 
great  master  died.  Johan  Paulinus  Liljenstedt  (1655-1733), 
a  Finn,  was  a  graceful  imitateg  of  Rcmard  and  Guarini.  Johan 


Rualui  (i6y9-if  S3)»  ctSkd  the  "  Prince  of  Voau,"  published  s 
collection  entitled  Pudaim,  in  which  there  is  iKithing  to  praise, 
and  with  him  the  generation  of  the  X7th  century  doses.  Talent 
had  been  shown  by  certain  individuals,  but  no  healthy  school 
of  Swedish  poetry  had  been  founded,  and  the  latest  imitators 
of  Stjernhjekn  hsid  lost  eveiy  vestige  of  taste  and  independence. 

In  prose  the  X7th  cent\iry  produced  but  little  of  importance 
in  Sweden.  Gustavus  Adolphus  (1S94-X632)  was  the  most 
polished  writer  of  its  earlier  half,  ami  his  q>eechei 
take  an  important  pUce  in  the  development  of  the 
langusge.  The  most  original  mind  of  the  next  age  was  Olof 
Rudbcdc  (1630-X703),  the  famous  author  of  Atlatid  dltr 
Uanhem,  He  vpeaX.  nearly  all  his  life  in  Upsala,  building 
anatomical  labontories,  conducting  musical  ooncots,  laying 
out  botanicsl  gardens,  arranging  medical  lecture  xooms^ 
in  a  word,  e^iending  cessflees  energy  on  the  practical 
improvement  of  the  university.  He  mis  a  genius  in  all  the 
known  iManchcs  tA  learning;  at  twenty-three  his  physiological 
discoveries  had  made  him  famous  throughout  Europe.  His 
Atland  (or  Atlaniika)  appeared  in  four  folio  volumes,  in  Latin  and 
Swedish,  in  x675-i698i  it  was  an  attempt  to  summon  aU  the 
authority  of  the  past»  all  the  sages  of  Greece  and  the  bards  of 
loduiii,  to  prove  the  inherent  and  indisputable  greatness  of  the 
Swedidi  nation,  in  which  the  fabulous  Atlantis  had  been  at  last 
discovered.  It  was  the  literary  expression  of  the  majesty  of 
Charles  XI.,  and  of  his  autocratical  dreams  for  the  destiny  of 
Sweden.  From  another  point  of  view  it  is  a  monstrous  hoard 
or  caira  of  rough-hewn  antiquarian  learning,  now  often  praised, 
sometimes  quoted  from,  and  never  read.  Ok>f  Verelius  (16x8- 
1682)  had  led  the  way  for  Rudbedt,  by  his  translations  of 
Icelandic  sagas,  a  work  which  was  carried  on  with  greater 
intelligence  by  Johan  Peringskjdld  (1654-1720),  the  editor 
of  the  Heimskringfa  (1697),  and  J.  Hadorph  (X630-X693).  The 
French  philosopher  Descartes,  who  died  at  Christina's  court 
at  Stockhdm  in  1650,  found  his  chief,  though  posthumous, 
disciple  in  Andreas  Rydeliua  (1671-X738),  bishop  of  Lund,  nho 
was  the  master  of  Dalin,  and  tlius  connects  us  with  the  next 
qx>ch.  His  chief  work,  NOdiga  Jirmuftsd/ningar ...  (5  vols.) 
appeared  in  x 7x8.  Charles  XIL,  under  whose  special  patronage 
Rydelius  wrote,  was  himself  a  metaphysician  and  physiologist 
<rf  merit. 

A  much  more  brilliant  period  followed  the  death  of  Charles 
XIL  The  influence  of  France  and  England  took  the  place  of 
that  of  Germany  and  Italy.  The  taste  of  Louis  XIV.,  tempered 
by  the  study  of  Addison  and  F<^,  gave  its  tone  to  the 
academical  court  of  Quom  Louise  Ulrica,  who  fouiuled  in 
X758  the  academy  of  literature,  which  developed  later  into  the 
academy  of  Ut^mture,  history  and  antiquities* 

Sweden  became  completely  a  slave  to  the  periwigs  of  literature, 
to  the  unities  and  graces  of  claiaical  France.  Nevertheless 
this  was  a  period  of  great  intdlectual  stimulus  and  activity,  and 
Swedish  literature  took  a  solid  shape  for  the  first  time.  This 
Augustan  period  in  Sweden  closed  somewhat  abraptjy  about 
1765.  Two  writers  in  verse  connect  it  with  the  sdioolof  the 
preceding  century.  Jacob  Frese  (x692?-i728?),  a  Finn, 
whose  poems  were  published  in  1726,  was  an  elegiacal  writer 
of  much  grace,  who  foreshadowed  the  idyllic  maimer  of  Creutz. 
Atterbom  pronounces  Frese  the  best  Swedish  poet  between 
Stjembjebn  and  Dalin.  Samuel  von  Trien-ald  (1688-X743) 
played  a  very  unperiect  Dryden  to  DaUn's  Pope.  He  was  the 
first  Swedish  satirist,  and  intnxiuced  Boileau  to  his  country- 
men. His  Satire  upon  our  Stupid  Poets  may  still  be  read  with 
entertainment.'  Both  in  verse  and  prose  Ok>f  von  Dalin 
iq.9,;  1708-X763)  takes  a  higher  place  than  any 
writer  since  Stjemhjelm.  He  was  in^ired  by  the 
study  of  his  great  English  contemporaries.  His  Swedish 
Argus  (i 733^x734)  was  modelled  on  Addison's  Spectator,  his 
Thoughts  about  Critics  (1736)  on  Pope's  Essay  on  Criticism, 
his  Tale  of  a  Horse  on  Swift's  Tale  oj  a  Tub*    Dalin's  style, 

<  The  worics  of  the  chief  writers  Between  Sternhjclm  and  Dalin 
were  edited  by  P.  HanaelU  (Upsala,  1856,  &c.)  a«  Samlade  viUerietS' 
arbtttn-oS  ttenska  Jirfattare* 
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whether  ia  prose  or  Y«fBe,-wa»  oC  a  fifibbed  *'*np"'*»-  Atli 
prose  writer  DaUn  is  chiefly  memorable  for  his  HiUary  •/  the 
Svedisk  Kmidom  (4  vols.,  1746-1769).  His  gnat  epic,  SwiHak 
Frtedom  (1742)  tvas  writteo  in  aleaodrines  of  far  ffBeater 
einoothness  and  vtsour  than  had  previously  been  attempted. 
When  in  1737  the  new  Royal  Swedish  Theatre  was  <^)ened, 
Dalin  led  the  way  to  a  new  school  of  dmmatistswith  his  Bfyih 
kiida,  a  regular  trsgedy  in  the  style  of  Cr6billon  fire.  In  h» 
comedy  of  Tka  Envuus  Man  ht  intisduced  the  manner  of 
Moliere,  or  more  properly  that  ol  Holberg.  His  songs,  his  satires, 
his  occasional  pieces,  without  displaying  any  real  odgiBaiity, 
show  Dalin's  tact  and  skill  as  a  worknuvoi  with  the  pen.  He 
stole  from  Enghmd  and  France,  but  with  the  plagiarism  of  a 
man  of  genius;  and  his  multifarious  labours  raised  Sweden  to  a 
level  with  the  other  literary  countries  of  Europe.  They  formed 
t  basis  upon  which  more  national  and  more  scmpoknis  writers 
could  build  their  various  structures.  A  foreign  critic,  especially 
&n  English  one,  will  never  be  able  to  give  Dalin  so  much  credit 
as  the  Swedes  do;  but  he  was  cetuinly  an  unsuxpeasable  master 
of  pastiche.    His  works  were  collected  in  6  vds*,  1767. 

The  only  poet  of  importance  who  contested  the  laurels  of 
Dalin  was  a  woman.  Hedvig  Chariotta  Notdenflycht  (r7iS~ 
PnNatA  1763)  .was  the  centre  of  a  society  which  took  tlie 
^^^(^"'name  of  Tankebyggare  Orden  and  ventmed  to  rival 
that  which  Queen  Louise  Ulrica  created  and  Dalin 
adorned.  Both  groups  were  dsssfcal  in  taste,  both  worshipped 
the  new  lights  in  England  and  France.  Fru  Nordenflycbt 
wrote  with  facility  and  grace;  her  collection  of  lyrics,  The 
Sorrammg  TwrUed^te  (1745)1  in  spite  of  its  affectadon, 
enjoyed  and  merited  a  great  success;  it  was  the  e^qxrosion  of  a 
deep  and  genuine  sorrow^— the  death  ol  her  husband  after  a 
very  brief  and  happy  married  life.  It  was  in  1744  that  she 
fettled  in  Stockholm  and  opcaed  her  famous  Kterary  salon. 
She  was  called  "  The  Swedish  Sappho  "  and  scandal  has  been 
oeedlessly  busy  hi  giving  point  to  the  allusion.  It  was  to  Fru 
Nordenflycht's  credit  tint  she  discovered  and  encouraged  the 
talent  of  two  very  distinguished  poets  younger  than  herself, 
Creutz  and  Gyllenborg,  who  published  volumes  of  poetry  in 
^^  ^  collaboration.  Count  Oustaf  Philip  Creutz  {q.t.; 
^*^  1731-1785)  was  a  Finlander  who  achieved  an  ex- 
tiaordlnary  success  with  his  idyllic  poems,  and  in  particular 
with  the  beautiful  pastoral  of  Atit  och  Camiila,  long  the  most 
popular  of  all  Swedish  poems.  His  friend  Count  Gustaf  Fredrik 
--^^^ Gyllenborg  (1731-1808)  was  a  less  accomplished 
^^^^poet,  less  delicate  and  touching,  more  rhetorical 
and  artificial.  His  epic  Tdgtl  dfter  Bm  C  The  Expedition 
across  the  Bdt ")  (1785)  is  an  imitetion,  in  twelve  books,  of 
Voltaire's  Henriade,  and  deals  with  the  prowess  of  Charles  X. 
He  wrote  fables,  allegories,  satires,  and  a  successful  comedy  of 
manners,  The  Swedish  Pep.  He  outlived  his  chief  contemporaries 
so  long  that  the  new  generation  addressed  him  as  "  Father 
Gyllenborg."  Anders  Odel  (1718-1773)  wrote  in  173^  the  famous 
"  Song  of  Malcolm  Sinclair,"  the  Sinclairsvisa,  The  writers  of 
^'crse  in  this  period  were  also  exceedingly  numerous. 

In  prose,  as  was  to  be  expected,  the  first  haU  of  the  i8th 
century  was  rich  in  Sweden  as  elsewhere.  The  first  Swedish 
-^  novelist  was  Jakob  Henrik  M6rk  (1714-1763).  His 
WtMgn,  romances  have  some  likeness  to  those  of  Richard- 
son; they  are  moral,  long-winded,  and  slow  in 
evolution,  but  written  b  an  exquisite  style,  and  with  much 
koowledge  of  human  nature.  Adalrih  och  CdthUda^  which 
went  on  appearing  from  1742  to  1745.  is  the  best  known; 
it  was  followed,  between  1748  and  1758,  by  Thech.  Jakob 
Wallenberg  (1746-1778)  described  a  voyage  he  took  to  the 
East  Indies  and  China  under  the  very  odd  title  of  Min  son 
pA  gaUjan  ("  My  Son  at  the  Galleys  "),  a  work  full  of  humour 
and  originality. 

Johan  Ihre  (i  707-1 780),  a  professor  at  Upsala,  edited  the 
Codex  argenteus  of  Ulfilas,  and  produced  the  valuable  Svenskt 
I>iakd  Lexicon  (1766)  based  on  an  earlier  learned  work„  the 
l>iaUctoiegia  of  Archbishop  Erik  Benxelius  (d.  1743)-  He 
MU«d  for  some  time  at  Oxford.    Duress  mastiipieoe  is.  the 


CUiMtimm  smneiUetm  (1769),  a  Ustorical  dictionary  ^th 
many  valuable  examples  from  the  ancient  monuments  of  the 
Jangusge.  In  doing  this  he  was  assbted  by  the  labours  of 
two  other  grammarians^  Sven  Hof  (d.  1786)  and  Abraham 
Sahistedt  (d.  1776).  The  chief  historians  were  Sven  Lagerbiing 
(1707-X787),  author  of  a  stiU  valuable  history  of  Sweden  down 
to  1457  (5sea  Eihet  Usleria,  4  vols.,  1760-1783);  Ok>f  Celsius 
(1716-1704)1  bidiop  of  Lund,  who  wrote  histories  of  Gustavus  L 
(1746-1753)  and  of  Eric  XIV.  (1774);  and  Kart  Gustaf  Tcssia 
(169S-1770)  who  wrote  on  politica  aind  on  aesthetics.  Tessin's 
Old  Moh's  Leilen  to  a  young  Prince  were  addressed  tohis  pupU» 
afterwards  CHistavus  III.  Count  Andeia  Johan  von  Hdpken 
(17x3-1789),  the  friend  of  Louise  Uhrica,  was  a  master  of 
rhetorical  compliment  in  addresses  and  funeral  omtkms. 

In  spite  of  all  tiw  encouragement  of  the  court,  drama  did 
not  flourish  in  Sweden.  Among  the  tragic  writers  of  thn  ago 
ve  may  mention  Dalin,  Gyllenborg,  and  Erik  Wrangd  (x686- 
1765).  In  comedy  Reinhold  Gustaf  Mod£e  (d.  1752)  wrote 
three  good  plays  in  rivalry  of  Holberg. 

Ia  science  Unaaeos,  or  Karl  von  Linn6  (s707^778),  was 
the  name  of  greatest  genius  in  the  whole  century;  but  he  wiot^ 
almost  entirely  in  Latin.  The  two  great  Swedish  chemist^ 
Torbem  Olof  Bergman  (1735-1784)  and  Kari  Vilhehn  Scheele 
(1743-1786),  flourished  at  this  time.  In  patiwlogy  a  great 
name  was  left  by  Nib  Ros6tt  von  Rosenstdn  (1706-1 7  73), 
in  navigation  by  Admiral  Fredrik  Henrik  af  Chapman  (d. 
x8o8),  in  philology  by  Kari  AuriviUius  (d.  1786).  But  thesa 
and  other  distinguished  savants  whose  names  mi^t  be  enume* 
rated  scarcely  belong  to  the  history  of  Swedish  literature. 
The  sane  may  be  said  about  that  marvellous  and  many-sided 
genius,  EnuuBuel  Swedenborg  (1688-1773),  who,  though  the 
son  of  a  Swedish  poet,  preferred  to  prophesy  to  the  world  In 
Latin. 

What  is  called  the  Gtistavian  period  is  supposed  to  oom* 
mence  with  the  reign  of  Gustavus  III.  in  1771  and  to  ckisa 
with  the  abdication  of  Gustavus  IV.  in  1809.  This  tw 
period  of  less  than  forty  years  wsa  particular^  autariuM 
rich  in  litemry  talent,  and  the  taste  of  the  peopla  f*^ 
in  literary  matters  widened  to  a  remarkable  extent.  Jouiw 
mlism  began  to  develop;  the  Swedish  Academy  was  founded; 
the  drama  first  learned  -to  flourish  in  Stockholm;  and  Uteraturs 
began  to  take  a  characteristicaUy  national  shape.  This  fruitful 
period  naturally  divides  itself  into  two  divisions,  equivalent 
to  the  nigns  of  the  two  kings.  The  royal  personages  of  Sweden 
have  commonly  been  protectors  of  litenture;  they  have  strangely 
often  been  able  men  of  letters  themselves.  Gustavus  HI. 
([74(^x792),  the  founder  of  the  Swedish  Academy  and  of  the 
Swedish  theatre,  was  himself  a  pby^ght  of  no  mean  abOity. 
One  of  bb  prose  dramas,  Siri  Brahe  och  Johan  Gyltenstfenuit 
held  the  stage  for  many  yean.  But  hb  best  work  was  bb 
national  drama  of  Gustaf  Vasa  (1783),  written  by  the  king  in 
prose,  and  afterwards  versified  by  KcUgren.  In  1773  the 
king  opened  the  national  theatre  in  Stockholm,'  and  on  that 
occasion  an  opera  of  Thetis  o€h  PtUe  was  performed,  written  by 
himself.  In  1786  Gustavus  created  the  Swedish  Academy,  on 
the  lines  of  the  French  Academy,  but  with  eighteen  members 
instead  of  forty.  The  first  Ibt  of  inunortab,  which  included 
the  survivors  of  a  previous  age  and  such  young  celebrities 
as  Kellgren  and  Leopold,  embraced  all  that  was  most  bril- 
liant in  the  best  society  of  Stockholm;  the  king  himself  pre- 
sided, and  won  the  first  prize  for  an  oration.  The  works  <^ 
Gustavus  ni.  ia  six  volumes  were  printed  at  Stockholm  in 
1802-1806. 

The  prindpal  writers  of  the  reign  of  Gustavus  m.  bear  the 
name  of  the  academical  school  But  Karl  Mikad  Bellman 
(7.V.;  1740-1795),  the  most  original  and  one  of  the 
most  able  of  all  Swedbh  writers,  an  improvisatore 
of  the  first  order,  had  nothing  academical  in  his  composition. 
^The  riot  of  hb  dithyrambic  hymns  sounded  a  strange  note  of 
nature  amid  the  conventional  music  of  the  Gustavians.  Of 
the  aci^demical  poets  Johan  (jabriel  Oxenstjerna  (1750-1818), 
the  dephew  of  Gyllenborg,  was  a  descriptive  idyllist  of  grace. 


2l8 


SWEDEN 


lUTfiRATURfi 


He  timoalated^PtsTdtfiM  Lost.  'A  wrhcr  of  itet  meie  power  thd 
versatility  was  Johan  Henrik  Kellgren  (?.«.;  X7Si-i795)«  ^e 
v.  leader  ist  taste  in  his  time.    He  was  the  fizit  writer 

.*'***  of  the  end  of  the  century  in  Sweden,  and  the 
second  undoubtedly  was  Karl  Gustaf  af  Leopold^  (t756-*x829), 

•; .^     **  the  blind  icer  Tiresias^LeopoLd/'  who  lived  on  to 

ttofnu  represent  the  old  school  in  the  midst  ol  romantic 
times.  Leopold  attracted  the  notice  of  Oustavua  III.  by  a 
volume  of  Eroik  Odes  (1785).  The  king  gave  him  «  pension 
and  rooms  in  the  palace,  admitting  hhu  on  intiauite  terms. 
He  was  not  equal  to  Kellg^  in  general  poetical  ability,  but  he 
b  great  in  didactic  and  satiric  writing.  He  wiote  a  satire,  the 
Entbomiad,  against  a  certain  hiddesa  Per  Enebom,  and  a 
classic  txagiBdy  of  Virgima,  Gudmond  Gllnut  Adkrbeth  (1751- 
1818)  made  translations  from  the  daasics  and  from  the  Norse, 
«mi  was  the  author  of  a  successful  tragic  opera,  Cera  ceh  Alamn 
<x78s).  Anna  Maria  Leongren  (x754^x8x7)  was  a  very  popular 
sentimental  writer  of  graceful  domestic  verse,  chiefly  between 
1793  and  1798.  She  was  less  French  and  more  natioaid  than 
most  of  her  contemporaries;  she  is  a  Swedish  Mrs  Hemmis. 
Mudi  of  her  work  appeared  anonymously,  and  was  genctally 
attributed  to  her  contemporaries  Kellgren  and  Leopold. 
'  Two  writers  of  the  academic  period,  besides  BeUman,  and  a 
generation  later  than  he,  kept  apart,  and  served  to  lead  up  to 
y,^^  the  romantic  revival.  Bengt  Lidncr  (X7S9-1793), 
^^'*  a  melancholy  and  professedly  elegiacal  writer,  had 
analogies  with  NovalU.  He  interrupted  hb  studies  at  the 
university  by  a  voyage  to  the  East  Indies,  and  only  retuxned  to 
Stockholm  after  many  adventures.  In  spite  of  the  patronage 
of  Gustavtts  III.  he  continued  to  lead  a  disocderad«  wasdering 
life,  and  died  in  poverty.  A  short  nazfative  poem,  The  Dtatk 
^  tk$  Cofmtess  Sposltr^  (1785)1  baa  retained  its  popularity, 
lidner  was  a  genuine  poet,  and  his  lack  of  durable  success  must 
be  set  down  to  faults  of  chamcter,  not  to  ladt  of  oispiration. 
His  poems  appeared  in  1788.  Thoaaaa  TboxiM  (x7S9-x8o8) 
was  a.  much  stronger  nature,andled  the  revolt  sgsinst  prevailing 
j^^g^  taste  with  far  more  vigour.  But  be  is  an  irregular 
"'^  and  inartistic  versifier,  and  it  is  mainly  aa  a  prose 
writer,  and  especially  as  a  very  original  and  courageous  critic, 
that  he  is  now  mainly  lemembeiied.  He  settled  in  Gcnnany 
and  died  as  a  professor  lA  Greifswald.  Karl  August  EhsensviUd 
(1745-1800)  may  be  mentioned  here  as  a  critic  whose  aims 
somewhat  resembled  those  of  Tborild.  The  cxeatiim  of  the 
Academy  led  to  a  great  production  of  aesthetic  and  philosophical 
writing.  Among  critics  of  taste  may  be  mentioned  NUa  Roe£n 
von  Rosenst^  (i7S^x8m);  the  rhetorical  bishop  of  LinkOping, 
Magnus  Lehnberg  (1758-1808);  a^d  Count  Georg  Adlerfparre 
(i  700-1800).  Ros^n  von  RoBenstem  embraced  the  prindpAes 
of  the  eacydopaedists  while  he  was  attached  to  the  Swedish 
embassy  fas  Paris.  On  his  return  to  Sweden  he  became  tutor 
|o  the  crown  prince,  and  hdd  in  succession  a  immber  of  im* 
portant  offices.  As  the  first  secretary  of  theSwodish  Academy 
he  exercised  great  influence  over  Swedish  litexature  and  thought. 
His  pnse  writings,  which  indude  pccfaoes  to  the  works  of 
Kellgren  and  Udner,  and  aa  ekxiuent  argument  against 
Rousseau^  theory  of  the  injurious  influenge  of  art  and  lettero, 
rank  with  the  best  of  the  period.  Kellgren  and  Leopold  were 
both  of  them  important  prose  writers. 

'  The  excellent  lyrical  poet  Fraos  Mikael  Fraas&i  (^.v.;  1772- 
1847)  and  a  belated  academician  Johan  David  Valerius  (1776- 
1853),  fill  up  the  space  between  the  Gustavian  period  and  the 

domination  of  romantic  ideas  from  Gennany.  It 
23JJT*'*   was   Lorenzo    Hammarskfild    (i785-x8a7)  who    in 

1803  introduced  the  views  of  Tieck  and  ScheUing 
by  founding  the  sodety  in  Upsala  called  '*  VUterhetens  Vinner," 
and  by  numerous  critical  essays.  His  chief  work  was  Svenska 
titterketen  (x8i8,  tic)  a  history  of  Swedish  literature.  Hammar- 
skttld's  society  was  succeeded  In  1807  by  the  famous  "  Aurora 
firtiftiM    ^^^^''"**^«"  founded  by  two  youths  of  genius,  Per 

Daniel  Amadeus  Atterbom  (t  790-1 85  5)  and  Vilhelm 
Fredrik  Palmblad   (X788-X852).     These  young  men  had  at 
>  His  worics  were  edited  by  C.  R.  Nytdom  <^  vols.»  1873}. 


fine  to  cttdors  bitter  opposftfcm  and  ridHeulefrem  the  academic 
writers  then  in  power,  but  they  supported  this  with  cheerfulness, 
and  answered  bade  in  their  magaiinea  Pol^em  and  P^sforos 
<i8t»«^i8x3).  They  were  named  "  Fosforistema "  (^^Vhos- 
phorists  ")  from  the  latter.  Another  prindpal  member  of  the 
school  was  Kart  Frederik  Dahlgren  (f.v.;  X79i«i8x4),  a 
humorist  who  owed  much  to  the  exa'mple  of  Bdlman.  Fru  Julia 
Kyberg  (x78s'X854),  under  the  title  of  Euphrosyne,  was  thdr 
tenth  Muse,  and  wrote  agreeable  lyrics.  Among  the  Phoa- 
phorists  Atteriiom  was  the  man  of  most  genius.  On  the  side 
of  the  Academy  they  were  vigorously  attadced  by  Per  Adam 
Wallmadc  (1777*1858),  to  whom  they  replied  in  a  satire  whidi 
was  the  joint  work  of  several  of  the  romanticists,  MarkalPs 
SUepieu  Nights.  One  of  the  innovaUxs,  Atterbom,  eventualfy 
forced  the  dooiaof  the  Academy  itself. 

In  1811  certain  young  men  in  Stodchobn  founded  a  sodety 
for  the  elevation  of  sodety  by  means  of  the  study  of  Scandi- 
navian antiquity.  This  was  the  Gothic  Sodety,  which 
began  to  issue  the  msgarinr  called  Jdmia  as  its  sJ^jL 
organ.  Of  its  patriotic  editors  the  most  prominent 
waa  Erik  Gustaf  Gdjer  {qjt.;  1783-X847),  but  he  was  presently 
joined  by  a  young  man  slii^tly  dder  than  himself »  ^^ 
Esaiaa  Tegn6r  (9.9.;  x782-t&|6),  afterwards  bhhop  of  ^^^' 
VeaO,  the  greatest  <rf  Swedish  writers.-  Evox  more  enthua- 
astic  than  dther  in  pushing  to  its  last  extreme  the  _  ^ 
worship  of  andent  myths  and  maxmers  was  Per  "t^*^ 
Henrik  Ling  (1776-X839),  now  better  remembered  as  the 
father  of  gyninastic  sdenoe  than  as  a  poet.  The  Gothic 
Society  eventually  inctaKled  certain  younger  mea  than 
these— Arvid  August  Afxelius  (x78s*x87x),  the  first  editor  of 
the  Swedish  folk-songs;  Gustaf  Vilhelm  («uinadius  (X789' 
1877),  who  has  been  somewhat  pretentiously  styled  *'The 
Swedish  Walter  Scott,"  author  of  the  historical  novel  of  Tord 
BatkU;  Baron  Bemhaxtl  von  Beskow  (9.9.^  X796-1868),  lyrist 
and  dradiatist;  and  Karl  August  Nicander  (X799-X839),  a  lyric 
poet  Who  approached  the  Phosphorists  in  Buumer.  Tlie  two 
great  lights  of  the  Gothic  school  are Geijer,  mainlyin  prose,  and 
Tegnir,  in  his  splendid  sad  copious  verse.  Johan  (Hof  Wallia 
(X779-X839)  may  be  meatioDed  ia  the  same  category,  ^^^_ 
although  he  is  resUy  distinct  from  all  the  schools.  ^^^ 
He  was  archbishop  of  Upsala,  and  hi  18x9  he  piMishcd  the 
natiooai  hymn-book  of  Sweden;  of  the  l^ynms  ia  this  oollcctwa, 
X36arewritteB  by  Wallia  himself. 

From  x8x6  to  1840  was  the  blossoming-time  ha  Swedish  poetry, 
and  there  were  several  writers  of  distinguished  merit  who  could 
not  be  induded  in  dther  of  the  groups  enumerated  ,^  _j^_ 
above.  Second  only  to  Tegndr  in  genius,  the  bxief  •"^^^"■" 
life  and  mysterious  death  of  Erik  Johan  Stagndius  {ijqy- 
1823)  .have  given  a  romantic  interest  to  aU  that  is  con- 
nected with  his  name.  His  first  publication  was  the  epic  of 
Vladimir  Ike  Great  (18x7) ;  to  this  succeeded  the  romsntic  poem 
Bland:  His  singular  dramas,  The  Baechantes  (i8aa),  Sigurd 
Ring,  which  was  posthumous,  and  Th4  Martyrs  (xSai),  are 
esteemed  by  xnany  critics  to  be  his  most  original  productions. 
His  mystical  lyrics,  entitled  LUjor  i  Saron  ("  Lilies  in  Sharon  '*; 
x83o),  and  his  sonnets,  which  are  the  best  in  Swedish,  may  be 
recommended  as  among  the  most  delicate  products  of  the 
Scandinavian  mind.  StagneUus  has  been  compared,  and  not 
improperly,  to  Shelley.'     Erik  Sj6berg,  who  called  himself 

*'  Vitalis  "    (x794-x8f8),  was   another    gifted  poet        ^^^ 

whose  career  was  short  and  wretched.  A  volume  ^  **' 
of  his  poems  appeared  in  x8ao;  they  are  few  in  number  and 
all  brief.  His  work  divides  itself  iato  two  classes — the  one 
profoundly  melancholy,  the  other  witty  or  boisterous.  Two 
humorous  poets  of  the  same  period  who  deserve  mention  are 
Johan  Anders  Wadman  (X777-X837),  an  improvisatore  of  the 
same  dasa  as  Bellman,  and  Christian  Erik  Fahlcrants  (9.*.; 
1790-1866). 

Among  the  poets  who  have  been  mentioned    above,  the 


•His  collected  worica  wwe  edited  by  C.  Eidifacn  (1 
Stockhohoi  xa67-i868).    Seversl  of  Stajmriini'  poems  were  trsaa- 
lated  into  English  by  Edonind  UoMe  1886). 
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oBJority  distingutebed  UMmeeltcB  slfeo  In  proiCr  But  the 
period  WBS  not  one  in  which  Swedish  prose  ihoiie  with  any 
spedal  htttzie.  The  first  prosaist  of  the  time  vas,  withovt 
qoestioa,  the  novelisti  Karl  Jon43  Ludwig  A]mqriat» 
{q.v.;  1 795-1866),  around  whose  eitnotdinary 
penooal  character  and  career  a  mythical  romance  has  already 
collected  (see  Auiqvist).  He  was  encyclopaedic  in  his  range^ 
zlUiough  his  stories  preserve  most  charm;  on  wiiatever  subject 
he  wrote  his  style  was  always  exquisite.  Frednk  Cederboigh 
(17S4-183S)  revived  the  oomic  novel  in  his  Uno  ton  TrasenUrg 
and  OUar  Trailing.  The  historical  novels  ol  GumaeUus  have 
already  been  alluded  to.  Swedish  history  supplied  themes 
for  the  romances  of  Count  Per  Geotg  Sparze  (1790^x871)  and 
of  Gusiaf  Henrik  Mellin  (X803-X876).  But  aU  these  writers 
P^^.  unit  before  the  sustained  popufaurity  of  the  Finnish 
^H^  poet  Fredrika  Bremer  (f.«.;  x8oi--i865),  whose 
stories  reached  farther  into  the  "distant  provinces 
oi  the  world  of  letters  than  the  writings  of  any  other  Swede 
except  Tegn^r.  She  was  preceded  by  Sofia  Maxgareta  Zelow, 
aftervards  Baroness  voa  Knorring  (1797-1848),  who  wrote  a 
long  series  of  aristocratic  novels. 

A  polemical  writer  of  great  talent  was  Magnus  Jakob  Crusen- 
Kopte  <i795>i865),  of  whose  work  it  has  been  said  that  "  it  is 
not  bistoty  and  it  is  not  fiction,  but  something  brilliant  between 
the  one  and  the  other."  As  an  historian  of  Swedish  literature 
hr  Wieselgren  (1800-X877)  composed  a  valuable  work,  and 
nade  other  valuable  contributions  to  history  and  bibliography. 
Id  tditory  we  meet  again  with  the  great  name  of  Gdjer,  with 
that  of  Jonas  Hallenberg  (t748-'i834},  and  with  that  of  Anders 
Magnus  Strinnhoim  (1786*1863),  whose  labours  in  the  field  of 
Swedish  history  were  extremely  valuable.  Geijer  and  Strinn' 
holm  prepared  the  way  for  the  most  popohfr  of  aU  Swedish 
historians,  Anders  Fryxell  (x795-i88t),  whose  famous  BerSl* 
tdier  ur  nenska  klstorien  appeared  in  parta  during  a  space  of 
oeariy  sixty  years,  and  awakened  a  great  interest  in  Swedish 
hbtory  and  legend. 

In  1850  the  first  poet  of  Sweden,  vrithout  a  rival,  was  Johan 
l^vig  Runeberg  (q.v.\  1804-1877),  whose  reputation  rivals 
gggg^gg^  that  of  Tegnir.  Bemhard  EHs  Malmstrdm  (i8i6- 
^^**  X865),  who  was  a  professor  of  aesthetics  at  the  uai- 
vtm'ty  of  Upsala,  was  the  author  of  many  important  books  on 
xnisiic  and  literary  history,  notably  a  monograph  on  Franxin. 
His  poetry,  although  small  in  volume,  gives  him  a  place  beside 
Runebeig.  A  volume  of  elegies,  Angelika  (1840),  established 
^  fame,  and  two  vohiroes  of  poems  published  in  1845  and 
1^7  contain  a  number  of  ballads,  romances  and  lyrics  which 
keep  their  bold  on  Swedish  literature.  He  was  an  exact  and 
discriminating  critic,  and  inclined  to  severity  in  his  strictures  on 
tlie  romanticists.  The  other  leading  verse-writers  were  Karl 
VShelm  Bdttiger  (1807-X878),  the  son^in^law  and  biographer 
oi  Tegnir,  who,  in  addition  to  his  lyrical  poetry,  chiefly  of  the 
sntimental  kind,  wrote  an  admirable  series  of  monographs  on 
Swedish  men  of  letters;  Johan  BOrjesson  (1790-1866),  the  last 
^  the  Phoi^>horfsts,  author  of  various  romantic  dramas;  Vilhelm 
August  D«tlof  von  &raun  (rSi3-i86o),  a  humorous  lyrist; 
"Talis  Qualis,"  whose  real  name  was  Kari  Vilhelm  August 
Strandberg  (1818-1877);  Oscar  Patrick  Sluracn-Becker  (x8xx- 
»Wq),  better  known  as  "  Orvar  Odd  "  a  lyrical  poet  who  was 
^  the  author  of  a  series  ol  aimising  sketches  of  everyday 
^*',  and  August  Teodor  Blanche  (t8ii-x868>,  the  populaar 
<^niroatist.  Blanche  produced  a  number  of  farces  and  comedies 
*hich  were  announced  as  pictures  from  real  life.  His  pieces 
abound  in  comic  situations,  and  some  of  them,  Mngister  BUkk* 
^ius  (1844),  ^1*0  Morbror  (1845),  Bn  tragfdi  i  Vimmerhy 
(jM)  and  others,  maintain  their  reputation.  Fredrik  August 
^Mgrcn  (1816-1895)  gained  a  great  reputation  as  a  dramatist 
■7  lus  national  opera,  Vermldndingante  (1846).  He  is  also  the 
^thor  of  translations  from  Shakespeare  and  Calderon>  and  of 
^asiderabte  historical  works.  Other  notable  plays  of  the  period 
*«K  the  Bn  Ktmedi  of  J.  C.  Jolin  (1818-1884)  and  the  BrdUth 
^  pi  Ulfdsa  (186s)  of  Frans  Hedfoeig  (189^x908).  But 
;  is  the  only  great  poetic  name  o^thbfcHpd.^ 
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In  prate  then  #as  tuft  even  aRQaebefg.  The  best  DoveMst 
of  the  time  waa  Emilie  Ftygare>Carl6n  (1807-1893).  The. 
art  was  sustaixied  by  Karl  Anton  Wetterbergh  (i8q4'x889), 
who  called  himself  ^*  Onkel  Adam,"  by  August  Blanche  tlie 
dramatist,  and  by  Marie  Sofie  Schwartz  ^[1819-1893).  Fru 
Scfawartx  (n^e  Birat)  wrote  novels  demonstrating  the  rights  ol 
the  poor  against  the  rich,  of  wfaidi  The  Man  of  Birth  and  the 
\V4>man  of  tkt  People  (Engi  trans.,  1868)  is  a  good  example. 
Lron  Johan  Hieita  (x8o>-i87S)  waa  the  leading  journalist^ 
Johan-  Hearifc  Tbomander,  bishop  of  Lund  (X79&-X865),  the 
greatest  orator,  Matthias  Alexander  Castr6n'  (1813-1853)  a 
prominent  man  of  science,  and  Kari  Gustaf  af  Forsell  (1785- 
1848),  the  principal  statistkian  oi  this  not  very  biilliant  period. 
Ellas  l.5mtra>t  (^»;  sSoa^iSa^)  is  distinguished  as  the  Finnish 
professor  who  discovered  and  edited  the  Keletala. 

The  most  popular  poet  at  the  close  oi  the  X9th  century  waa 
the  patriotic  Finn,  Zakxis  XopeUus  (9.*.;  1811^1898) .  Of  less  im> 
porta&ce  were  Katl  Herman  SVthexberg  (i8x3»*i897),  a  romantic 
poet  who  was  ako  a  ptaetisiBg  physician  of  (^tincUon;  the 
elegiac  poet  Johan  Nybom  (x8i5-**i889>;  and  the  poet,  mnnelist, 
and  dramatist  Frans  Hedberg  (d.  1908),  who  in  his  old  age 
made  many  concearions  to  the  modem  taste.  The  posthumous 
poems  of  the  bishop  of  Sutngnis,  Adam  Teodor  StrSmberg 
(1830-1889),  were  oeUected  by  Wbafo,  and  created  some-sensac 
tion.  A  typical  academician  vraa  the  poet,  antiquary  and  con* 
noiaseur,  Nils  Fredrik  Sander  <T8ft8»x9oo).  The  improvisator 
of  duntamej  Gunnar  Wennttberg  (g.vL;  1817-X90X)  survived 
as  a  romantic  figuee  of  the  pest.  Still  <older  was  the  poetess^ 
Wilhelmina  Nordstrdm  (x8x.$-r903),  long  a  schoolmistress  in 
Finland.  The  aesthetic  critic  and  poet,  Cari  Rupert  Nyblom 
(i833^r907),  oenttnued  the  studies,  translations  and  original 
piecea  which  had  created  him  a  reputation  as  one  of  the  most 
accomplished  general  writers  of  Sweden.  Ifis  iKife,  Hefene 
Nyblom,  waa  well  know^-  as  a  noivcHst.  A.  T.  Gelleratedt 
(b.  1836),  an  architect  of  position,  was  known  as  a*  poiet 
of  small  range  but  of  very  fiu^  quality.  Among  writers  of 
the  earlier  generation  «vere  Achatius  Johan  Kafal  (1794-1888), 
the  biographer  of  Tegn6r;  Per  Erik  Betgfalk  (C798-X890),  the 
critic  and  supporter  of  Geijer;  the  distinguished  hhtorian  and 
academician,  Kari  Johan  Schlyter  (x 795*1888)  and  the  historical 
writers,  Fredrik  Ferdinand  Carlson  (x8xx-i887),  Vilhelm  Erik 
Svedelius  (x8t6-x889),  and  Martm  Wdbull  (1835-190*).  The 
work  of  Kitag  Oscar  II.  {q.9.)  himself  had  given  him  a  worthy 
place  among  the  inteHectuals  of  the  country.  But  the  interest 
of  such'  veteran  reputations  is  eclipsed  by  the  more  modem 
school.  1 

The  eerenhy  of  Swedish  Hterature  was  rudely  shaken  about 
1884  by  an  incursion  of  realism  and  by  a  stream  of  novel  and  vio* 
lent  imaginative  impnlse.  The  controversy  between 
the  c4d  and  the  new  schools  raged  so  fiercely,  and  movw^ 
the  victory  has  remained  so  obviously  In  the  hands 
of  the  latter,  that  it  is  difficult,  especially  for  a  foreigner, 
to  hold  the  balance  perfectly  even.  It  will  therefore  be  best 
in  this  brief  sketch  to  say  that  the  leader  of  the  ekler  school 
was  Viktor  Rydberg  iqn.\  183^1895)  and  that  he  was  ably 
supported  by  Cari  Sixnlsky  (^.e.;  X841-1904)  who  at  the 
b^iinning  of  the  sotb  century  was  the  principal  living  poet 
of  the  bygone  generation  in 'Sweden.  Snoilsky  was  prominent 
for  the  richness  of  his  lyrical  style,  his  cosmopolitan  interests  and 
his  great  width  of  cohnre.  Carl  David  af  Wvnkn  (b.  X843)' 
distinguished  Umsdf;  and  made  inmself  very  unhappy,  by  his 
dogged  renataiux  to  every  species  of  renaissance  in  Swedish 
thought,  or  art,  or  literature.  A  man  of  great  talent,  he  was  a 
violent  reactionary,  and  suffered  from  the  consequences  of  an 
attitude  so  tmpopular.  He  found  a  vehicle  for  his  criticism 
in  the  Fast  ixh  Inrsket  Tiiningar,  of  which  be  was  editor.  He 
published  his  Lyrkal  Poems  in  X876;  New  Lyricd  Poems  in 
1880: 5png»  and  Sketches  in  1885. 

Four  infleences  may  be  mentioned  as  having  acted  upon 
young  Sweden,  and  as  having  combined  to  release  its  literature 
from  the  old  bard'bound  conventions.  These  are .  English 
pfailbsophy  in  the  writings  uf.  Heri>stt  SpcRGfir«  French  realism 
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in  the  practice  and  tfae'pmching  of  Zdla>  NofiMfiaB  dnna. 
mainly  through  Ihsen,  anid  Danish  critidam  in  the  essays  and 
monographs  of  Georg  Brandes.  Unquestionably  the  greatest 
name  in  recent  Swedish  literature  is  that  of  Johan  August 
Sirindberg  {q.v.;  b.^  XS49).  His  drama  of  Master  (HoJ  in  1876 
began  the  revolutionary  movement.  In  1879  the  success  of  tiia 
realistic  novel,  The  Red  Room,  fixed  univenal  attention  upon 
his  talent.  It  was  the  sensation  caused  in  1884  by  the  lawsuit 
brought  against  Strindberg's  Married  (aocdlection  of  short 
stories  deiding  realistically  with  some  of  the  seamy  sides  of 
marriaf^e)  which  brought  to  a  head  the  sebellion  against  the  ele*> 
gant  and  superficial  convei^ons  which  were  strangling  Swedish 
literature.  He  affronts  every  canon  of  taste,  more  by  a  radical 
absence,  it  would  seem,  of  the  sense  of  proportion  tlwn  by  any 
desire  to  shock.  His  diatribes  against  woman  suggest  a  touch 
of  madness,  and  he  was  in  fact  at  one  time  seised  with  an  attack 
of  insanity.  He  writes  like  a  man  whose  view  is  distorted  by 
physical  or  mental  pain.  His  phraseology  and  his  turns  of 
invention  are  too  empirically  pseudosdentific  for  the  simplicity 
of  nature.  With  all  these  faults,  and  in  spite  of  a  terrible 
vulgarity  of  mind,  an  absence  of  humour,  and  a  boundless 
confidence  in  the  philosophy  of  Nietzsche,  Strindberg  is  a  writer 
of  very  remarkable  power  and  unquestionable  originality.  His 
mind  underwent  singular  transformations.  After  devoting  him- 
self wholly  to  realism  of  the  coarsest  kind,  he  began  in  1889  his 
series  of  mystico-pathological  novels  about  life  in  the  archipdago 
of  Stockholm.  This  led  him  to  a  cuUt  du  mm,  of  which  the 
strangest  result  was  an  autobiography  oi  crude  invective,  A 
Fool's  Confession  (t893),  the  printing  of  which  in  Swedish  was 
forbidden.  He  rapic^  passed  on,  through  books  like  Inferno 
(1897),  the  diary  of  a  semi-lunatic,  up  into  the  sJieer  mysticism 
of  To  Damascus  (1898),  where  he  xecondlea  htmsell  at  last  to 
Christianity.  His  hesK  work  is  classic  in  its  breadth  of  style, 
exqiifeite  in  local  colour  and  fidelity  to  the  nationai  chamcter- 
istica  of  Sweden. 

A  curious  antidote  to  the  harsh  pessimism  of  Strindberg 
was  offered  by  the  delicate  and  fantastic  temperament  of  Ola 
Hansiion  (b.  1S60),  whose  poems  came  prominently  before  the 
public  in  1884,  and  who,'itt  SensUiM  am&rosa  (1887),  preached 
a  gospel  of  austere  sdf-restraint.  Hansson  has  been  as  ardent 
in  the  idolatry  of  woman  as  Strindberg  has  been  in  his  hostility 
to  the  sex.  Of  those  who  have  worked  side  by  side  with  Strind- 
berg, the  most  prominent  and  active  was  Gustaf  af  Geijerstam 
(b.  1858).  in  his  curious  and  severely  realistic  studies  of  country 
iiie  in  his  Poor  People  (1884)  and  other  books.  In  1885  be  pro- 
duced a  gloomy  sketch  of  student  life  at  Upsala,  Erik  Grane, 
which  made  a  great  sensation.  Since  then  Geijerstam  has 
published  more  than  forty  volumes,  and  has  become  one  of  the 
most  popular  writers  of  the  north  of  Europe.  A  melancholy 
mterest  surrounds  the  name  of  ^^ctoria  Benedictsson  (Ernst 
Ahlgren,  1850-1889),  who  committed  suicide  in  Copenhagen 
after  achieving  marked  success  with  her  sketches  of  humble 
life  ui  Frin  SkAne,  and  ivith  the  more  ambitious  works  Money 
and  Marianne.  She  was  perhaps  the  most  origins!  of  the 
many  women  writers  of  modem  Sweden,  and  Money  was  hailed 
by  Swedish  critics  as  the  most  important  work  of  fiction  since 
Strindberg's  Red  Room.  Her  biography,  a  most  affecting 
narrative,  was  published  by  Ellen  Key,  and  her  autobiography 
by  Axd  Lundegird  (b.  1861),  who,  after  some  miscellaneous 
writing,  produced  in  1889  a  curious  novd  of  analjrsis  called 
The  Red  Prince^  and  who,  becoming  a  devout  clerical,  published 
a  number  of  popular  stories  in  a  neo-romantic  manner.  In 
1898-1900  he  produced  a  historical  trilogy,  Stmensee,  tracing 
the  career  of  the  minister  from  his  eariy  yean  as  a  doctor  in 
Altona  to  his  final  downfall.  In  1904  appeared  the  first  volume 
of  a  second  historical  trilogy,  The  Story  of  Queen  Pkilippa. 
Fru  Alfhild  AgreU  (n^  Martin),  who  was  bom  in  1849,  produced 
a  scries  of  plays  dealing  with  the  woman  question,  Rescued 
(1883)  and  othen.  She  also  showed  great  abiUty  as  a  novelist, 
among  the  best  of  her  books  being  a  series  of  sketches  of  country 
life  (1884-1887).  An  historical  novelist  of  unequal  powers,  but 
gvsat  oocMional  meritt  a  Matilda  MalUog,  ofe  Knae  (b.  1864), 


whose  toBUUMe^boMt  ||«polMft  (sSm>  ei^k^yed  a  bote  tvcoesa. 
Tor  Hedbeii  (b.  i86x)  also  began  as  a  dedded  realist,  and 
tuned  to  a  more  psychological  and  idealist  treaunent  of  life. 
His  most  striking  work  was  Judas  (1886);  be  haa  written  some 
excellent  dramas.  Late  successes  in  the  novd  has  been  those 
of  Hilma  Angered'Strandbexs  (On  the  Prairie^  1898)  and 
Gustaf  Janson  {Paradise,  1900).  The  most  remarkable  ol  the 
novdiau  ol  the  latest  group  is  Selma  Lagerldf  (b.  1858),  who 
achieved  a  great  stccess  with  C^sla  Berlings  Saga  in  189 1- 
189a.  She  employs  the  Swedish  language  with  an  extraordinary 
richness  and  variety,  and  stands  in  the  front  rank  of  Swedish 
novelists.  But  perhsps  the  most  cosmopolitan  recent  novelist 
of  Sweden  is  Per  Halistriym  (b.  1866),  who  spent  much  of  his 
youth  in  America,  and  appeared  as  an  Imaginative  writer  first 
in  i6qx<  He  has  publisbed  volumes  of  beJlads,  short  stories 
and  sketches,  fantastic  and  huBBoristic,  all  admirable  in  style. 
Hia  play,  A  Venetian  Comedy,  enjoyed  a  substantial  success 
in  1904. 

Among  the  recent  lyrical  poets  of  Sweden,  the  firH  to  adopt 
the  naturalistic  manner  was  Albeit  Ulrik  BAAth  (b.  x8s3), 
whose  earliest  poems  appeared  in  1879.  In  his  rebellion  against 
the  sweetness  of  Swedish  conventicm  he  proved  himself  somewhat 
indifferent  to  beauty  of  form,  returned  to  "  early  national " 
types  of  versification,  and  concentrated  his  attention  on  ctismal 
and  distressing  conditions  of  life.  He  is  a  resolute,  but,  in  his 
eariy  volumes,  harsh  and  rocky  writer.  From  x88s  onwards 
BUth  was  steadily  productive.  Kari  Alfred  Melin  (b.  1849) 
has  described  In  verse  the  life  in  the  islands  of  the  StocUboUn 
arehipelago.  Among  lyrists  who  have  attracted  attention  in 
their  various  fidds  are  Oakar  Levertin  (i 862-1906)  and  Emil 
Klfien  (1868-1896).  Of  these  Levertin  is  the  more  highly 
coloured  and  perfumed,  with  an  almost  Oriental  richness; 
Kl£en  has  not  been  surpassed  in  the  vdvety  softness  of  his 
language.  But  by  far  the  most  original  and  enjoyable  lyrical 
genius  of  the  later  period  is  that  of  Gustaf  Eroding  (b.  i860), 
whose  collection  of  poems,  called  GuiUtr  and  Aaordton, 
humorous,  amatory  and  pathetic,  produced  a  great  sensation 
in  189Z.  Three  other  volumes  followed  in  1894,  1895  and 
1897,  each  displaying  to  further  advantage  the  versatility  and 
sensuous  splendour  of  Eroding's  talent,  as  well  as  its  somewhat 
scandalous  recklessness.  In  1897  he  was  struck  down  with 
insanity,  and  after  three  months'  confinement  in  the  asylum 
at  Upsala,  although  he  recovered  his  senses,  all  his  jo^xwsness 
and  wildness  had  left  him.  He  became  gloomily  religious, 
and  in  a  new  volume  of  poems  he  denounced  all  that  he  valued 
and  enjoyed  before  his  conversion.  A  younger  puet  is  K.  G. 
Oasian-Nilssen  (b.  1875),  the  author  of  several  volumes  of 
vigorous  dramatic  and  satiric  verse. 

The  writer  who  was  exercising  most  influence  in  Sweden  at 
the  opening  of  the  30th  century  was  Vemer  von  Hddeostam 
(b.  1859).  He  started  authorship  with  a  book  of  verse  In  1888, 
after  which  time  he  led  a  reaction  against  realism  and  pessimism, 
and  has  turned  back  to  a  rich  romantic  idealism  in  his 
novels  of  £»Jymi^  (1889)  and  Hans  Alienus  (189a),  and  in  his 
stories  (1897)  of  the  time  of  Charles  XII.  Heidensum  also 
publidied  interesting  volumes  of  literary  criticism,  and  he  is  a 
lyrical  poet  of  very  high  attainment.  Miss  Ellen  Key  (b.  1849), 
a  secularist  lecturer  of  great  fervour,  became  an  author  in 
bio^aphical  and  critical  studies  of  remarkable  originality. 
She  is  distinguished  from  Selma  LagerlOf.  who  is  simply  an 
artist,  by  her  exercise  of  pure  intellect;  she  is  a  moral  leader; 
she  has  been  called  "  the  Pallas  of  Sweden.*'  She  published 
in  1897  a  biography  of  the  Swedish  author,  Alroqvist,  in  1899 
she  cdlected  her  finest  essays  in  the  volume  called  Thought 
Pictures;  in  1900  appeared,  under  the  title  Human  Beings^ 
studies  of  the  Brownings  and  of  Goethe;  but  the  finest  of  Ellen 
Key's  books  Is  The  Century  of  Childhood  (1901),  a  philosophical 
survey  of  the  progress  of  elementary  education  in  the  last 
hundred  years.  She  exercises  a  very  remarkable  power  over  the 
minds  of  the  latest  generaiion-in  Sweden.  A  polemical  essayist 
of  daborau  delicacy  of  style  is  Hjalmar  SOderberg  (b»  1860), 
who  has  bM^iinfluenGedobyj  Sirindbetg.andi.by..  Aoatolo 
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ritMm.  at  b^  iiiMiii.  JTMto  aiHfi  rad.  tnUd 
4  ■Hattaa  B  i«si.  Kul  Joten  Wuliuiv  (b  iSjil  hn  doK 
jBOd  waA  botk  ni  *b  l^juI  mad  u  an  "  ~  ' 
Bu  ia  thb  luto  fidd  by  lu  tbc 
SmhA  liUnlue  a  Ihat  ol  Fre 
ft>  iS<0.  vho  ha*  Biwk  gnu  die 
1.  ud  wtw  bM  pabbAtd.  i 


c  of  ddhery.  Wwboi  ud  Scbnck  banc 
ooUcat  biMorr  <f  Sacdiib  Ibttatnc  dom  u  lUt.  Hm  poet 
LnciUa,  who  una  aba  a  dbtbtguMwd  crilic,  wratt  a  good  book 
abost  the  Socdish  thtatiti  Dtaau  haa  only  SouiMMd  in 
Ssoiea,  bM  nvBot  of  tbi  pom  mentioned  above  have  wriiun 
iBfionaMp)«]r«,aBd. 


B  «hb  Skm*  ia  iSSo.  AltogetboT 
miv>]  of  belles-leiiRt  hit  lakes  pbce  in  Sveden  after  a  loni 
period  of  bwrniaa  and  oDnvenikealitr.  It  b  legrettaUe, 
far  its  own  lake,  that  the  Smdkh  Academy,  vhicb  ia  ariier 
pneraliaBa  had  idmli&ed  itielC  with  the  aiuuftsuiiou  of 
anginal  tiuniy  genitia.  hu  doaed  ita  iaan  to  tho  Dev  vzHefi 
viih  an  alouBt  viDdictire  pertiniidly- 

i-UluMtjL— Kindiob  ptulaamibv  pnptr  btfan  in  the 

ry  wiih  ibe  incroductkn  a(  Cartwaaitni.  Tht  proUKOoUt 

II  wu  J.  BDberg  (1G46-171;),  ■tui.  in  variDui  cbaei 

I.   iMeiHlFd   the   UTS  <<fcu   ualnst   the   icbdlutic 

def.^^io"ffi 

n  pfaikaapli)  ■      ■    ^ - 


d  of   ChirlM  X[l.. 

taliwfby  N.  WltfiuTl  1706^17' 


.-,     ,  -  .      —■iui  (1706-...,. 

be  doK  of  the  181b  century,  1  number  o(  iMnken  bc^n 
I  ibe  phOusplir  of  [he  EnllfkieaiBeai  Bnder  [be  iadiieiKe 
and  FrbcE  iiltu— J.  HTXelliiea  Hui-iQl).  K.  C. 


.-  .  _  .'oltilly  defended  by 

A.  A[icfbefn  (ino-i^>,  ■  rojkjwcr  of  SchelUii^' aod 
II  (b.  iBif).  [he  trait  Swediib  eipDiaenI  oC  Hefeluniini. 


WoUfian  , 


■I  Leoiiald  (1756-1819).  T.  Thorild  (i7»-il 

B;4S-ISoo);  whDe  the  Kaotiin  diatenlic  m 
BotlUge  C17SI-1810).  wboee  worl.  pevi 

idaliRi ■"' ■■ — ^-"^  = 

Met  p. 

Ail  the  above  thuilisi  reflected  .... 

EoTTJiieAn  thought.     There  exlita.  hDwe\t_. ^    _.   

■bKh  ia  the  Dnduct  of  the  pceulkr  indaa  c4  the  Svedlili  pcopi 
auncJy.  the  devehtpnut  of  Iha  iadividaaJ  aoul  la  accoftUflce  int.. 
a  cohereat  eotial  ofder  aAd  a  itranf  reUDOut  ipLrit.  Thi«  PtrsoHai 
FkiUiafi)  owea  iu  devtlopiaenl  to  K.  J.  fiourtni  <g.>.).  and, 
thou^  traceable  ultimately  to  Schdlliig'a  ideatism;  received  iu 
diiiini:[ive  character  from  the  laveMicaclou  of  N,  F,  Biben  (1776- 
1B171.  S.  Gnibbe  [17S6-1IUJ]  and  E.  U.  Celler  (i.e.)  [I7S1-1B47). 
all  Dnjfeaon  at  UpHla.  BoMka'a  philooopby  \t  usually  exprened 
and  hued  OD  tba  ooe  preat  OHueption  of  a  iplrKual.  eienut.  iinmut- 
able  Beijii,  vhoie  ckutcikce  ii«Dso]ute.  above  and  eAemal  to  the 

unqiaefllioood  autbofity  over  Swedith 


-— .™bodr  o(  thoiicht 
of  theSndUi  peopte. 


and  plulasDphical-  Itjfl  icroitg  m  Its  biiequivocal  insistence  on 
penonal  purity  and  reflponsibuity,  and  in  the  unconpromlHlnB 
nmpludly  of   it>  lundameatal   pnodple.     BiBtrOin  nratc  Utile. 


Si,.'.'*-..,.. 
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(lAib-iaqq;,  k...  1.  aaiiiin 
159). "H.  Edieldt  (b,  iSjfi),  the 
yblaeiu  (i8ii-f899i  and  P.  J.  H. 


.  , compiled  a  L 

baEioEiliife  of  the  18th  century  i^toandim 
iPlatai  IdalSn  and  Setratucke  Shidilfli)  ih 
ideally  i>  allied  to  Creek.  P.WknerJit; 
the  BoetrOmJaD  tradition  and  kllowed  ou 
iborc  etaentially  idiEioui  ifdrlt.  V-  R^ 
cloeely  foOowad  fiot^On,  and  in  hie  nuni 
did  much  to  cryitaDice  and  exterhl  the 
Amoog  proniikent  iBoden  vriten  may  alu 
and  A.  Kenlln  at  Luod.  and  A.  Vannerus  in  Stockhotm. 

AuTHOalTin.— The  3iaia  liOnala  (iMo)  of  J.  SchefFenii  I161 
1679)  lithefhel  bHoui  atleoipt  at  a  MblioenpSy  of  Swediih  lilr 
tuic  The  Stmha  tian  otk  itaUir  (Upale.  1S41-1BSS)  nnta 
la  adiBuahla  aeiict  el  ponraJu  ol  Sinliah  wriicta  up  to  ibe  did 


(or  Swuoua),  nUUnm  (]«gfr-iTTi). 
phikoapber  and  mjmic,  wai  bon  at  Stock- 
bdtm  «o  the  19th  of  Jaauaiy  lUft.  Hii  [atbei,  Dr  Jevee 
Swedbcri,  sabtequently  pmleiaor  of  theology  at  Upaala  aad 
biihop  oi  Skaia.  waa  a  iHOtia  and  leanicd  aiaa,  irbo  did  not 
escape  the  cbaigc  □<  beterodoiy,  teeuc  that  be  placed  mote 
emphasia  on  the  ardioal  virtues  ol  laitk,  kive  and  anniniinkiD 
with  God  thao  oa  [be  omeni  dogmaa  of  Ibe  Lutheran  Cbudi. 
Havini  completed  hit  uoiveniiy  couiH  at  Upsali,  iu  1710, 
Svedeuborg  uudeftook  a  Europeau  tour,  viijtiug  Enflud, 
HoUand,  France  and  Germany,  atwlying  eapedally  natural 
pbiloao[Ay  and  wriiing  Latin  veiKs,  a  coUectioa  of  wbkb  be 
published  in  171a.  In  1715  be  returrted  to  Upaala,  and  devoted 
himself  to  neural  Kiena  and  various  engineering  mrka. 
From  1J16  to  T71S  he  pubUibed  a  adentific  periodical,  called 
Daaialiu  hypotmrtus.  a  record  of  mechaoica!  and  [nalieitiatial 
iaventiona  and  discoveries.  In  1716  be  wia  introduced  tn 
Charlea  XII.,  vbo  appointed  him  assessor-eaitaordinary  oa  [be 
Swedish  board  oi  mines.  Hia  reports  on  smelling  and  assaying 
weie  remarkable  for  their  detail  and  for  the  comparisona  diavn 


overland  from  Stronutadt  Lc 


9  later. 


[log's  siege  of  Fiederikthall  by 
he  uansport  ol  boats  and  galleya 
Iddefjoitl,  a  dislance  of  14  m. 
ine  same  year  nc  putuisoeo  various  qialhematical  and  mecfaatd- 
cal  works.  At  [he  death  of  Cbailee  XIi:  Queen  Ulrica  elevated 
him  and  hit  family  to  the  rank  of  nobility,  by  which  his  name 
waa  changed  lioin  Swedberg  10  Saedeaborg,  the  "  en  "  car- 
responding  to  the  German  "von."  Jo  the  Swedish  Houae  of 
Noblca  hia  rontributions  [0  political  ditcutsion  had  great  in- 
ducnce.  and  he  dealt  wi[h  such  subjects  at  the  ojneacy,  the 
decimal  system,  the  balance  of  trade  and  [he  liquor  laws  (where 
be  waa  [he  pioneer  of  the  Colhenburg  system)  with  marked 
ability.  He  strongly  oppoacd  a  bill  for  increasing  the  power 
of  [he  crown.  The  nH[  years  were  devoted  lo  the  duLieg  and 
studies  conn«[ed  with  hit  office,  which  involved  the  visitation 
of  [he  Ewedi^,  Saion,  BoheniiaD  and  Austrian  mitiet.  Id 
1714  he  sat  oflcied  the  chair  of  mathunaiics  in  [he  university 
of  Upsala.  which  be  declined,  on  the  ground  that  it  was  a 

quiring  and  philosophical  mind  gradually  led  him  to  wider  sLudiea. 
As  early  as  1711  he  was  seeking  to  lay  the  foundation  of  a 
scientific  eiplanalioo  of  (he  universe,  when  he  published  hit 
Prodromus  prinafiioruM  rerum  SJ/ara/jan,  and  had  already 
written  his  Priaiipia  ia  its  first  form.  In  17^  appeared  in 
three  volumes  (Optra  pkUoiopkia  it  mintrdia.  the  hrst  volume 
of  which  (bis  Prmapia)  contained  bis  view  of  the  £nt  prindplea 
of  the  universe,  a  curious  mechanical  and  geojnelrical  theory 
of  the  origin  ol  ihioga.  The  oihcr  volumes  dealt  with  («)  iron 
and  steel,  {b)  ooppci  aod  brass,  [heir  smelting,  conveiaioD  and 
assaying,  aod  diemical  eiperimcnta  [hereon. 

There  is  no  doubt  [hat  Swedenborg  anticipated  many  tdenllSc 
facts  and  poaiUons  that  are  usually  regirdcd  as  of  much  ou>i0 
modem  date.  It  was  only  [awards  the  cud  of  the  i9lh  arAarf 
that  his  volumiaout  writings  began  to  be  properly  collected  and 
eiamined,  with  the  result  of  proving  that  [here  Kai  birdly  one 
depart  meBlotidentificaaivity  in  which  he  wat  not  far  ahead  af 
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hit  time.  His  work  on  palaeontology  snows  him  the  predecemyr 
of  all  the  Scaii(ilDavian  geologists,  and  his  oontrflmtfons  tn  this 
field  alone  would  have  been  sufficient  to  perpetuate  his  fame.  He 
was  also  a  gxeat  physicist  and  had  arrived  at  the  nebiilar  hypo- 
thesis theory  of  the  formation  of  the  planets  and  the  sun  long 
before  Kant  and  Laplace.  His  theory  of  light  and  theoty  of  the 
cosmic  atoms  were  equally  ^astonishing.  He  wrote  a  ludd  account 
of  the  phenomena  of  phosphorescence,  and  adduced  a  molecular 
magnetic  theory  which  anticipated  some  of  the  cluef  featvres  of 
the  hypothesb  of  to-day.  The  great  French  chonist,  Dumas, 
gives  him  the  credit  for  the  first  attempt  to  establish  a  system 
of  crystallography.  He  was  the  first  to  employ  mercury  for  the 
air-pump,  and  devised  a  method  of  determining  longitude  at  sea 
fay  observations  of  the  moon  among  tiie  stars.  Ho  suggested 
the  use  of  experimental  tanks  for  testing  the  powers  of  ship 
models,  invented  an  ear-tnunpet  for  the  deaf,  Improved  the 
comm<m  house-stove  of  his  native  Und,  cured  maky  chimMys, 
took  a  lively  interest  in  machlne-gttns  and  even  sketched  a 
flying  machine. 

This  flying  madiine  coMbted  of  a  Hght  fnuue  covered  with 
atronflT  canyas  and  provided  with  two  hige  oub  or  wings  moving 
on  a  horixontal  axis,  and  so  arranged  that  the  upstroke  met  with  no 
resisunce  wbDe  the  downstroke  provided  the  lif tiog  power.  Sweden- 
borg  kn^  that  the  machine  would  not  fly,  but  suggested  it  as  a 
start  and  was  confident  that  the  problem  would  be  a^ved.  He 
said  "  It  seema  easier  to  talk  of  aucn  a  machine  than  to  put  it  into 
actuality,  for  it  reauires  greater  foroe  and  less  we^t  than  exists 
in  a  human  body.  The  science  of  mechanica  might  perhaps  suggest 
a  means,  namefyf  a  strong  spiral  spring.  If  these  advantages  and 
requisites  are  observed,  peraaps  In  time  to  come  some  one  might 
know  bow  better  to  utuiae  our  sketch  and  cause  some  addition 
to  be  made  so  as  to  aooompUsh  that  which  we  can  only  sagmst.  Yet 
there  are  sufiicient  proofs  and  examples  from  nature  that  such 
flights  can  t^ke  place  without  danger,  although  when  the  first  trials 
are  made  you  may  have  to  pay  tor  tiie  experience,  and  not  mind 
an  ann  or  Kg." 

In  1734  hei  ^ihcfpabUAtd  -  Prodromus  pkihs^pkuu  ratuh 
cinatUis  de  infinito  el  causa  finali  creaiumis,  which  treats 
of  the  relation  of  the  finite  to  the  infinite,  and  of  the  soul  to 
the  body,  seeking  to  establish  a  nexus  in  each  case  as  a  means 
of  overcoming  the  difficulty  of  their  relation.  From  this  time 
he  applied  himself  to  the  problem  of  discovering  the  nature  of 
soul  and  spirit  by  fneans  of  anatomical  studies.  In  all  his 
researches  he  acknowledged  and  contended  for  the  existence 
and  the  supremacy  of  the  ^iritual  and  the  divine.  He  travelled 
in  Germany,  France  and  Italy,  in  quest  of  the  most  eminent 
teachers  and  the  best  books  dealing  with  the  htmian  frame, 
and  published,  as  the  results  of  his  inquiries  among  other  works, 
his  OecoHomia  regni  animalis  (London,  1749-1741)  and  Regrmm 
animak  (the  Hague,  1744-1745;  London,  1745).  ■  In  no  field  were 
Swedenborg's  researches  more  noteworthy  than  in  those  of  physio- 
logical science.  In  1901,  Professor  Max  Neubcrger  of  Vienna 
called  attention  to  certain  anticipations  of  modem  views  made 
by  Swedenborg  in  relation  to  the  functions  of  the  brain.  The 
university  of  Vienna  appealed  to  the  Royal  Swedish  Academy 
for  a  complete  issue  of  the  scientific  treatises,  and  this  resulted 
in  the  formation  of  a  committee  of  experts  who  have  been 
entrusted  with  the  task.  It  is  clear  that  Swedenbpig  showed 
(150  years  before  any  other  scientist)  that  the  motion  of  the 
brain  was  sjmchronons  with  the  respiration  and  not  with  the 
action  of  the  heart  and  the  circulation  of  the  blood,  a  discovery 
the  full  bearings  of  which  are  still  far  from  being  realized.  He 
had  arrived  at  the  modem  conception  of  the  activity  of  the 
brain  as  the  combined  activity  of  its  individual  cells.  The  cere- 
bral cortex,  and,  more  definitely,  the  cortical  dements  (nerve 
cells),  formed  the  seat  of  the  activity  of  .the  sou],  and  were  ordered 
into  departments  according  to  various  functions,  ffis  views 
as  to  the  ph3rsioIogical  functions  of  the  spinal  cord  are  also 
in  agreement  with  recent  research,  and  he  anticipated  many 
of  the  pre-eminent  offices  of  the  ductless  glands  wUdi  students 
of  the  present  time  are  only  beginning  to  discover. 

Up  to  middle  age  Swedenborg's  position  was  that  of  a  scfaoUr, 
A  scientist/ a  practical  administrator,  a  le^siator,and  a  man  of 
affairs.  But  a  profound  change  was  coming  over  Urn,  which 
led  him  to  leave  the  domain,  of  plmeal  resMrcfa  for  that  of 


psychkal  and  spiritual  inquiry.  Neither  by  geometrical,  not 
physical,  nor  metaphysical  principles  bad  he  succeeded  la  reach- 
ing and  grasping  the  infinite  and  the  spiritual,  or  \n  elucidating 
their  relation  to  man  and  man's  organism,  though  he  had  caught 
glimpses  of  facts  and  methods  which  he  thought  only  lequtred 
confirmation  and  development.  Late  in  life  he  wrote  to  Oetinger 
that  *'  he  Mtu  introduced  by  the  Lord  first  into  the  natural 
sdenoes,  and  thus  prepareji,  and,  indeed,  from  the  year  1710 
to  1745,  when  heaven  was  opened  to  him."  This  latter  great 
event  is  described  by  him  in  a  letter  to  Thomas  Hartiey,  rector 
of  Wfaiwick,  as  "  the  opening  of  his  spiritual  aght,"  "  the  mani- 
festation of  the  Lord  to  him  in  person,"  "  his  introdoctioft 
into  the  spiritual  world.'*  Before  bis  illuxnination  he  had  been 
msthicted  by  dreams,  and  enjoyed  extraordinary  visions,  and 
heard  mysterious  conversations.  AccoMing  to  his  own  account, 
the  Lord  filled  him  with  His  spirit  to  teach  the  doctrines  of  the 
New  Church  by  the  word  from  Himself;  He  commisBioDed  him 
to  do  this  work,  opened  the  sight  of  his  spirit,  and  so  let  him 
into  the  spiritual  world,  permitting  him  to  see  the  heavens  and 
the  hells,  and  to  converse  with  angels  and  spirits  for  years; 
but  he  never  received  anything  relating  to  the  doctrines  of  the 
church  from  any  angel  but  from  the  Lord  alone  while  he.  was 
reading  the  word  {True  Christian  ReUgfan^  No.  779).  He 
elsewhere  speaks  of  his  office  as  principally  an  opening  of  the 
spbitual  sense  of  the  word.  His  friend  Robsafam  reports,  frons 
Swedenborg's  own  account  to  hhn,  the  drcomstances  of  the 
first  extreordmaiy  revehition  of  the  Lord,  when  He  appeared 
to  him  and  said, "  I  am  God  the  Lord,  the  Creator  and  Redeemer 
of  the  wodd.  I  have  chosen  thee  to  unfold  the  spiritual  sense 
of  the  Holy  Scripture.  I  will  Myself  dictate  to  thee  what  thou 
Shalt  write."  From  that  time  he  gave  up  ail  worldly  leamhig 
and  laboured  solely  to  expound  spiritual  things.  In  the  3rear 
i747i  to  the  great  regret  of  his  colleagues,  he  resigned  his  post  of 
assessor  of  the  board  of  mines  that  he  might  devote  himself 
to  his  higher  vocation,  requesting  only  to  be  allowed  to  receive 
as  a  pension  the  half  of  his  salary.  He  too|c  up  afresh  his  study 
of  Hebrew,  and  began  his  voluminous  works  on  the  inteipretation 
of  the  Scriptures.  His  life  from  1747  was  spent  alternately  in 
Sweden,  Holland  and  London,  in  the  composition  of  his  woika 
and  their  publication,  till  his  death,  which  took  place  in  London 
on  the  29th  of  March  1772.  He  was  buried  hi  the  Swedish 
church  in  Prinoea  Square,  in  the  parish  of  St  George's-in-the- 
East,  aikd  on  the  7th  of  April  1908  his  remains  were  removed 
at  the  reouest  of  the  Swedish  government  to  Stockholm. 

Swedenborg  was  a  man  who  won  the  respect,  confidence  and  love 
of  all  who  came  into  contact  with  him.  Though  people  might 
disbelieve  in  bis  visions,  they  feared  to  ridicule  them  in  his  presence. 
Those  who  talked  with  him  felt  that  he  was  truth  itsdf.  He  never 
disputed  on  matters  of  reli^on,  and  if  obliged  to  defend  himself, 
did  it  with  gentleness  and  m  a  few  words.  His  manner  of  life  was 
simple  in  the  extreme:  his  diet  consisted  chiefly  of  bread  and  milk 
and  laige  quantities  of  coffee.  He  paid  no  attention  to  the  distinc- 
tion of  day  and  night,  and  sometimes  lay  for  days  together  in  a  trance, 
while  his  servants  were  often  disturbed  at  night  by  hearing  what  he 
called .  his  conflicts  with  evil  spirits.  But  his  intercourse  with 
spirits  was  often  perfectly  calm,  in  broad  daylight,  ami  with  all  his 
faculties  awake.  Three  extraordinary  instances  are  produced  by 
his  friends  and  followers  in  proof  01  his'  seership  and  admission 
Into  the  unseen  world.  But  there  exists  no  account  at  first  hand 
of  the  exact  facts,  and  Swedenbore's  own  reference  to  one  of  these 
Instances  admits  of  another  explanation  than  the  suMmatural 
one.  Immanuel  Kant  was  struck  by  them  in  1763.  bat  in  1765,' 
after  further  inquiries,  concluded  that  two  of  them  bad  **  no  other 
foundation  than  common  report  Cgemei$u  Sage).**  See  Kehrbach's 
edition  of  Kant's  Trdume  eiMes  Getsteriehers  (LeipBg,  1880). 

As  a  theologian  Swedenbofg  never  attempted  to  preach  or  to 
found  a  sect.  He  believed  that  members  of  all  the  churches  could 
belong  to  the  New  Church  without  forming  a  separate  organization. 
His  tiieological  writings  roughly  fall  into  four  groups:  (n  books  of 
spiritual  philosophy,  including  The  Divine  Lave  and  Wisdofn, 
The  Divine  Prmdence,  The  Intercourse  between  the  Soul  and  the 
Bod^t  Conjugial  Lave;  (2)  Expository,  including  Arcana  CdesHa 
teivmg  the  spiritual  sense  of  Geneas  and  Exodus).  The  Atoealypsa 
Kevealed,  The  Apoealypu  Explained';  (3)  Doctrinal,  mduduiw 
The  New  Jerusalem  and  its  Heavenly  Doctrines,  The  Four  Chi^ 
Doctrines,  The  Doctrine  of  Charity,  The  True  Christian  Religi<m, 
Canons  of  the  New  Ckurch;  (4)  Eschatological,  including  Heaven 
and  Heu,  and  The  Last  Jtulgment.  About  forty  vcHumes  are 
available  in  English,  and  many  have  been  translatad  into  no«i 
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9i  tte  Eanpeu  bnpmri  aa  «iU  w  into  Ambipt  Hiiufi  and 
JaoaiieM.^ 

SvraenboTill^s  tncooopnic  wttcin  a  most  bnaly  and  compDuian* 
avdjf  preaented  ia  hw  Dmnt  Lorn  and  Wisdom,  The  point 
<tf  viev  from  which  God  rouit  be  renrded  i«  that  of  HU 
being  the  IXvine  Man.  Hia  esst  is  infinite  love;  His  manifestation* 
fonn  or  body  is  Infinite  wisdom.  Divine  love  is  the  self-subsisting 
Efie  of  the  universe.  From  God  emanates  a  divine  sphere,  which 
appears  in  the  spiritual  world  aa  a  ^n,  and  from  this  spiritual  sun 

r'n  pfX)c«eds  the  sun  of  the  natural  world.    The  spiritual  sun  is 
loarce  of  love  and  intelligence,  or  life,  and  the  natural  sun 

the  source  of  nature  or  the  receptacles  of  life;  the  fint  is  alive, 

the  second  dead.   The  two  worids  of  nature  and  s^t  are  perfectly 

distinct,  but  they  are  intimately  related  by  analogous  substances, 

laws  and  forces.    Each  has  its  atmospheres,  waters  and  earths, 

but  in  the  one  they  are  natural  and  in  the  other  quritual.    In  God 

dicre  are  thiee  infinite  and  uncreated  "  degrees  "  of  being,  and  in 

man  and  aO  thin^  corresponding  three  degrees,  finite  ana  created. 

They  an  love,  wudom,  use;  or  end,  caose  and  effect.    The  final 

cads  of  all  things  are  in  the  Divine  Mind,  the  causes  of  all  things 

ia  the  spiritual  world,  and  thf  ir  effects  in  the  natural  world.    By 

a  love  df  each  degree  man  comes  into  conjunction  with  them  and 

dtt  worlds  of  nature,  spirit  and  God.    The  end  of  creation  is  that 

Bian  may  have  this  conjimctioo  and  become  the  image  of  his  Creator 

sad  creation.    In  man  are  two  receptacles  for  God-*-^he  will 

for  divine  love  and  the  understanding  for  divine  wisdom— that 

bve  and  wisdom  flowing  into  both  so  that  they  become  human. 

Before  the  £aU  this  influx  was  free  and  unhindoed.  and  the  con- 

janctioo  of  man  with  God  and  the  creation  complete,  but  from 

that  time  the  cooneadon  was  interrupted  and  God  bad  to  interpose 

bv  saooeasive  diraensationa.     At  ttst  the  pow^  and  influence 

01  the  nirits  of  diarkness,  with  ^hom  man  associates  himself  by 

his  sin.  oecame  so  great  that  the  existence  of  the  human  race  was 

thfcatened,  and  Jehovah  was  necessitated  to  descend  into  nature 

to  reatoie  the  connexion  between  Himself  and  man.    He  could 

not  come  in  His  unveiled  divinity,  for  the  "hells"  would  have 

then  perished,  whom  he  did  not  seek  to  destroy  but  only  to  subjugate. 

Anotoer  purpose  of  Jehovah's  incarnation  was  the  manifestation 

of  His  ^vine  love  more  folly  than  ever  before.    Swedenborg  wholly 

rejects  the  orthodox  doctrine  of  atonement;  and  the  unity  of  God, 

as  opposed  to.  his  idea  of  the  trinity  of  the  church,^  b  an  essential 

feature  of  his  teaching.   Another  distinctive  feature  is  that  Jehovah 

(fid  not  go  back  to  heaven  without  leaving  behind  him  a  vinbw  tepre- 

sentative  of  Himself  in  the  word  of  the  Scripture.    This  word 

isan  eternal  incarnation,  with  its  threefold  sense — natural,  spiritual, 

celestial.    And  Swedenborg  is  the  divinely  commissioned  expounder 

of  tins  threefold  sense  of  tne  word,  and  so  the  founder  of  tne  New 

Church,  the  paiadete  of  the  last  dispensation.    That  he  might 

perceive  and  understand  the  spiritual  and  the  celestial  senses  of 

the  word  he  enjoyed  immediate  revelation  from  the  Lord,  was 

admitted  into  the  angelic  world,  and  had  committed  to  him  the  key 

of  "  correspondences  "  with  which  to  unlock  the  divine  treasures 

of  wisdom.    Swcdenboiig  claimed  also  to  have  learnt  by  his  admis- 

■oo  into  the  spiritual  world  the  true  states  of  men  in  tne  next  life, 

the  scenery  and  occupations  of  heaven  and  hell,  the  true  doctrine  of 

Provideikce,  the  orfgin  of  evil,  the  sanctity  and  perpetuity  of  marriage 

and  to  have  been  a  witness  of  the  "  last  judgment,"  or  the  second 

coming  of  the  Lord,  which  is  a  contemporary  event.   **  All  religion,** 

he  aaia.  "  has  relation  to  life,  and  the  life  of  religion  is  to  do  good.'* 

"  The  kingdom  of  Heaven  is  a  kinedom  of  uses."    He  exercked  a 

neat  influence  over  S.  T.  Coleridge,  Kobcrt  and  Elizabeth  Browning, 

Coventry  Patmore,  Henry  Ward  Bcecher  and  Thomas  Carlyle. 

And  the  att^tion  of  modem  psychologists  is  now  being  drawn  to 

hb  doctrine  of  the  relation  of  the  elements  of  the  universe  to  the 

membranes  of  the  body. 

Swcdenbocgianbm,  as  professed  by  Swedenborg's  foUowers,  is 
baaed  on  the  belief  of  Swedenborg's  claims  to  have  witnessed  the 
last  judgment,  or  tlie  second  advent  oi  the  Lord,  with  the  inaugura- 
tion of  the  New  Chuirh.  through  the  new  system  of  doctrine  promul- 
gated by  him  and  derived  from  the  Scriptures,  into  the  true  sense  of 
which  he  was  the  first  to  be  introduced.  The  "  doctrines  "  of  the 
Nmr  Church  as  given  in  the  Liturgy  (whkh  also  contains  the  "  Creed  " 
and  '•  JVrticles  ol  Faith  '*)  are  as  foUows: — 

I.  That  there  is  one  God,  In  whom  there  is  a  Divine  Trinity ;  and 
that  He  is  the  Lord  Jesus  Christ. 

3.  Tliat  a  saving  faith  is  to  believe  on  Him. 

3.  That  evils  are  to  be  shunned,  because  they  are  of  the  devil  and 
from  the  devil. 

4.  That  good  actions  are  to  be  done,  because  they  are  of  God  and 
ffORi  Ood« 

5.  That  these  are  to  be  done  by  a  man  as  from  himsdf ;  but  that 
it  ought  to  be  believed  that  they  are  done  from  the  Lord  with  him 
and  by  him. 

Swcdenborgians  now  constitute  a  widely  spread  and  condderable 
•Pciety ,  with  a  regubriv  constitmed  ecdcsiastioal  organisation  and  a 
aealoua  missionary  acthrity  (see  New  Jbbusalbm  Church). 

See  R.  L.  Tafei,  Document*  amceming  the  Iif#  mtd  Charoctm  ti 
Swedenborg,  collected,  translated  and  annotated  (3  vbb.,  Swedenbors 

Society,    l«75-»877);  J-  Wydc,^B^«»r'oi*2_2f  "*  Works  ^ 
j^wiawiT  Sweaenharg  (743  PP"  Swedenborg  Sut'jci'y)-    Of  En|^sn 


Iivei  the  principal  ins  those  by  hH'Qi.yWaaoa  fLopdoo,  I%I6): 
E.  Faxton  Hood  (London,  1654)1  wSlDam  ^^bite  (mS,  rewiftten 
ia  1S67  and  hi  1868);  G.  Trooridge  (London,  1907)1  s]lso  Euumud 
Svndtmbort,  tko  Spirituai  Columbus, «  SkeUk,  by  U.  S.  E.  (and  ed., 
London,  XB77).  Some  of  his  writings,  «.f .  Tho  Dmne  Promdeuu  ana 
Heaven  and  adl  have  been  published  in  popubr  editions.  A  useful 
handbook  of  Swedenboiig's  theology  is  the  Compendium  of  the  Theo- 
logical Writings  of  Emanuel  Swedenborg  by  the  Kev.  Samuel  Warren 
(London,  1885).  Summaries  of  hb  mwtem  and  writinss  are  given  in- 
all  the  above  biographies^  also  ia  Edmund  Swift,  if afiMu  of  the 
Doctrines  of  Ike  New  Church  (London,  1885);  and  T.  Parsons,  Out- 
lines of  Swedenborg's  Religion  and  PhUosopjky, .  Important  critiques 


Herder  s  "  Emanuel  Swedenborg,"  in  hb  Adraslea  IjVerhe  tur  Phil, 
und  Gesch,,  xii.  110-125):  J.  J.  von  C^oerres's  Emanud  Swedenborti 
seine  Visionom  und  sein  VerMkniss  wur  Kircke  (1827):  A.  Domer  a 
Gesdtkhta  der  protastanOtchen  TkeoLogie,  ppu  662-667  (Munich,  1867). 
See  also  Transactions  of  the  Intemattonal  Swedaibori  Congress 
(London,  1910),  sununarized  in  Tlu  Hew  Church  Magasine 
(August,  1910).  (A.J.C.) 

SWEETBREAD,  a  popular  tenn  for  certain  glands  of  aflimab, 
particularly  when  used  as  articles  of  food;  these  are  usually 
the  pancreas,  the  "  stomach^weetbread  "  of  butchers,  and  the 
thymus,  or  "  breast  sweetbread.'*  The  term  b  alsg  sometimes 
used  to  include  the  salivary  and  lymphatic  glands  (see  Duct- 
less Glands,  Fanckeas  and  Lymphatic  System). 

SWEET  POTATO.  Thb  plant,  known  botanicaily  as  Ipomaea 
batatas  (formerly  as  Consobulus  batatas)  t  and  a  member  of 
the  natural  order  Convolvulaceae,  b  generally  cultivated  in 
most  tropical  countries  for  the  sake  of  its  tuberous  root,  which  b 
an  article  of  diet  greatly  in  request.  It  b  a  dimbing  perennial 
with  entire  or  pabnately-lobed  leaves  very  variable  in  shapa 
borne  on  slender  twining  stems.  The  flowers  are  borne  on  long 
stalks  in  loose  clusters  or  C3rmes,  and  have  a  white  or  rosy  fonneU 
shaped  corolla  like  that  of  the  common  bindweed  of  En^^ish 
hedges.  The  edible  portion  is  the  root,  which  dilates  into 
large  dub-shaped  masses  filled  ^th  starch.  It  b  ill  suited 
to  the  climate  of  the  United  Kingdom,  but  in  tropical  countries 
it  b  as  valuable  as  the  potato  b  in  higher  latitudes.  The  plant 
b  not  known  in  a  truly  wild  state,  nor  has  its  origin  been  ascer- 
tained. A.  de  Candolle  condudes  that  it  b  in  all  probability  of 
American  origin,  where  it  has  been  cultivated  from  pre- 
historic times  by  the  aborigines.  It  is  mentioned  by  Gerard 
as  the  "potato,"  or  '*potatus"  or  "potadcs,"  in  contra- 
distinction to  the  "  potatoes  "  of  >^rginia  (Solanum  tuberosum). 
He  grewlt  in  hb  garden,  but  the  climate  was  not  warm  enoygh 
to  allow  it  to  flower,  and  in  winter  it  perished  and  rotted.  But 
as  the  appellation  "  common  "  b  applied  to  them  the  roots  must 
have  been  introduced  commonly.  Gerard  telb  us  he  bought 
those  that  he  planted  at  "  the  Exchange  in  London,"  and  he 
gives  an  interesting  account  of  the  uses  to  which  they  were  put, 
the  manner  in  which  they  were  prepared  as  "sweetmeats," 
and  the  invigorating  properties  assigned  to  them.  The 
allu^ons  in  the  Af «rfy  Wives  of  Windior  and  other  of  Shake- 
speare's pbys  in  all  probability  refer  to  this  plant,  and  not  to 
what  we  now  call  the  "  potato."  The  plants  require  a  warm 
sunny  climate,  long  seasmi,  and  a  liberal  supply  of  water  during 
the  growing  season.  For  an  account  of  the  cultivation  in  North 
America,  where  large  quantities  are  grown  in  the  Southern 
states,  see  L.  H.  Ba^y,  Cyclopaedia  of  American  Horticulture 
(1902).  Sir  Geoi^  Watt,  Dictionary  ef  the  Economic  Products 
of  Iftdia  (1890),  gives  an  account  of  its  cultivation  in  India,  where 
dome  confusion  has  arisen  i>y  the  use  of  the  name  batatas  f ot 
the  yam  {q».)\  tlie  author  suggests  that  the  intxpduction  of  the 
sw»ct  potato  into  India  ta  comparatively  rccenL 

SWnSMOP»  or  Sugar  Appk,  botanical  name  Anmui  squamesa, 
a  BmaU  tree  or  shrub  with  thin  oblong-ovate  leaves,  solitary 
gveeniih  flowcts  and  a  yeUowisb-gieen  fruit,  like  a  shortened  pine 
oone  in  shape  with  n  tuberda  conesponding  to  each  of  the 
catpeb  from  the  aggregation  of  wincb  it  lias  been  f onned. ,  The 
fruit  ta  3  to  4  in.  in  diameter  and  contains  a  aweet  cnamy- 
yeOow  custaid-Uka  pulp.  It  b  a  native  ol  tlia  West  Indies 
and  tiopiaJ  America;  it  b  much  piised  as  a  fruit,  and  Ins  brcn 
introdvced  bto  the  eastern  heniqibere. 
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Another  spedes*  A»  murkalaf  is  the  sour-aop,  ft  tmall  ever- 
green tree  bearing  a  larger  dark-green  fruity  6  to  8  in.  long 
and  I  to  5  lb  in  weight,  oblong  or  bluntly  conical  in  shape, 
with  a  rough  spiny  &kin  and  containing  a  soft  white  juicy  sub- 
add  pulp  with  a  flavour  of  turpentine.  It  is  a  popular  fruit 
in  the  West  Indies,  where  it  is  native,  and  is  grown  with 
spedal  excellence  in  Porto  Rico.  A  drink  is  made  from  the 
juice.  A.  reticulata  is  the  custard  apple  {q.t.)  and  A.  falustris 
the  alligator  apple. 

SWBLLENDAM,  a  town  of  South  Africa,  Cape  province, 
in  the  valley  of  the  Breede  River,  X92  m.  by  rail  E.  by  S.  of  Cape 
Town.  Pop.  (1904),  2406,  of  whom  1139  were  white.  Swdlen- 
dam  is  one  of  the  older  Dutch  settlements  in  the  Cape,  dating 
from  1745,  and  was  named  after  Hendrik  Swellengrebd  (then 
governor  of  the  Cape)  and  his  wife,  wliose  maiden  name  was 
Damme.  Early  in  1795  the  burghers  of  the  town  and  district 
rose  in  revolt  against  the  Dutch  East  India  Company,  pro- 
daimed  a  "  free  republic,*'  and  dected  a  so-styled  national 
assembly.  At  the  san^  time  the  burghers  of  Graaff  Reinet 
also  rebelled  against  the  Capw  authorities,  who  were  powerless 
to  suppress  the  insurrectionary  movement.  One  of  the  claims 
of  the  "  free  republic  "  was  "  the  absolute  and  unconditional 
slavery  of  all  Hottentots  and  Bushmen."  In  September  of  that 
year  Cape  Town  surrendered  to  the  British  and  the  "  National " 
party  at  SweUendam  quietly  accepted  British  rule. 
■  The  town  is  a  trading  centre  of  some  importaiSce,  and  in  the 
surrounding  district  are  large  sheep  and  ostrich  fanns.  The 
ndghbourhood  is  noted  for  its  abundance  of  everlasting  flowers. 

8WBTCHINB,  MADAMB  (1782-1857),  Russian  mystic,  whose 
maiden  name  was  Soymanof,  was  bora  in  Moscow,  and  under 
the  influence  of  Joseph  de  Maistre  became  a  member  of  the 
Jloman  Catholic  Church  in  181 5.  In  the  following  year  she 
settled  in  Paris  where,  until  her  death,  she  maintained  a  famous 
salon  remarkable  no  less  for  its  high  courtesy  and  intellectaal 
brilliance  than  for  its  religious  atmosphere.  Though  not 
I^ysically  beautiful  she  had  a  personality  of  rare  spiritual 
charm,  nurtiured  in  the  private  chapd  of  her  house.  Ikr  hus- 
band, (general  Swetchine,  was  25  years  her  senior.  Her  lAfe  attd 
Works  (of  which  the  best  known  are  "  Old  Age  "  and  "  Resigna- 
tion ")  were  published  by  M.  de  Falloux  (3  vols.,  z86o)  and  her 
Letters  by  the  same  editor  (2  vols.,  1861). 

See  Sainte-Beuve,  Noiaeaux  lundis,  voL  I;  and  E.  Scherer, 
eiudes  sur  la  lUtirature  contemporaine,  vol.  L 

.  SWEYN  I.,  King  of  Denmark  (  -1014),  son  of  Harold 
Bluetooth,  the  christianizer  of  Denmark,  by  his  peasant  mistress 
Aesa,  according  to  the  Jomsvikinga  Saga,  though  more  probably 
his  mother  was  Queen  Gunild,  Harold's  consort.  The  lad  was 
a  bom  champion  and  buccaneer.  His  first  military  expedition, 
in  alliance  with  the  celebrated  Jomsborg  Viking,  PaUiatoke, 
was  against  his  own  father,  who  perished  during  the  struggle 
(c.  986).  Six  years  later  he  conducted  a  large  fleet  of  warships 
to  England,  which  did  infinite  damage,  but  failed  to  capture 
London.  During  his  absence,  Denmark  was  temporarily  occu- 
pied by  the  Swedish  king,  Eric  Sersel,  on  whose  death  {€.  994) 
Sweyn  recovered  his  patrimony.  About  the  same  time  he 
repudiated  his  first  wife  Gunild,  daughter  of  duke  Mieszko 
of  Poland,  and  married  King  Eric's  widdw,  Sigrid.  This  lady 
was  a  fanatical  pagan  of  a  disquieting  strength  of  character. 
Two  viceroys,  earlier  wooen,  were  burned  to  death  by  her 
orders  for  their  impertinence,  and  she  refused  the  hand  of  Olaf 
Trygvessdn,  king  of  Norway,  rather  than  submit  to  baptism, 
whereupon  the  inftUgnant  monarch  struck  her  on  the  mouth  with 
his  gauntlet  and  told  her  she  was  a  woKse  pagan  than  any  dog. 
Shortly  afterwards  she  married  Sweyn,  and  easily  pcnuadad  her 
warlike  husband  to  unite  with  Olaf,  king  of  Sweden,  against 
Olaf  Trygveasfin,  who  fell  in  the  famous  seapfigbt  off  Svolde 
(1000)  on  the  west  coast  of  RUgen,  after  a  heroic  resistance 
immortalized  by  the  sagas,  whereupon  the  confederates  divided 
his  kingdom  baween  them.  After  his  first  English  expadition 
Sweyn  was  content  to  blackmail  England  instead  of  ravagJAg 
it,  till  the  ruthless  rassaore  of  the  Danes  on  St  Brice*s  day, 
the  ^rd  of  November  looa,  by  Ethelred  the  Unretdy  CSwigfa's 


sister  was  among  the  victims)  brou^t  the  Danish  king  to  Eketcr 
(10013).  During  each  of  the  following  deven  years,  the  Danes, 
materially  assisted  by  the  universal  and  shamdess  disloyalty 
of  the  Saxon  ealdormen,  systematically  ravaged  England,  and 
from  99X  to  XOZ4  the  wretched  land  is  said  to  have  paid  its 
invaders  in  ransoms  alone  £158,000.  Swqm  died  suddenly  at 
Gainsborough  on  the  13th  of  February  10x4.  The  data  relating 
to  his  whole  history  are  scanty  and  obscinre,  and  his  memory  has 
suffered  materially  from  the  fact  that  the  chief  chroniders  of 
his  deeds  and  misdeeds  were  ecclesiastics.  It  was  certainly 
imfortunate  that  he  b^an  life  by  attacking  his  own  father. 
It  is  undeniable  that  his  favourite  wife  was  the  most  stiff-necked 
pagan  of  her  day.  His  most  remarkable  exploit,  Svolde,  was 
certainly  won  at  the  expense  of  Christianity,  resulting,  as  it  did, 
in  the  death  of  the  saintly  OUf .  Small  wonder,  then,  if  Adam 
of  Bremen,  and  the  monUsh  annalists  who  follow  him,  describe 
Sweyn  as  a  grim  and  bloody  semi-pagan,  perpetually  warring 
against  Christian  states.  But  there  is  another  side  to  the 
picture.  Viking  though  be  was,  Sweyn  was  certainly  a  Christian 
viking.  We  know  that  he  built  (lurches;  that  he  invited 
English  bishops  to  settle  in  Denmark  (notably  (Sodibald,  who 
did  good  work  in  Scania);  that  on  his  death-bed  he  earnestly 
commended  the  Christian  cause  to  his  son  Canute.  He  was 
crud  to  bis  enemies  no  doubt,  but  he  never  forgot  a  benefit. 
Thus  he  rewarded  the  patriotism  of  the  Danish  ladies  who 
sacrificed  all  thdr  jewels  to  pay  the  heavy  ransom  exacted  from 
him  by  his  captors,  the  Jom^rg  pirates,  by  oiacting  a  law 
whereby  women  were  henceforth  to  inherit  landed  property 
in  the  same  way  as  their  male  rdatives.  Of  his  valour  as  a 
captain  and  his  capadty  as  an  administrator  there  can  be  no 
question.  His  comrades  adored  him  for  bis  liberality,  and  the 
frequent  visits  of  Icelandic  skaldcr  to  his  court  testify  to  a  love 
of  poetry  on  his  part,  indeed  one  of  his  own  strophes  has  come 
down  to  us.  As  to  his  personal  appearance  we  only  know  that 
he  had  a  long  deft  beard,  whence  his  nickname  of  Tiugcskacg  or 
Fork-Beard. 

See  Danmatks  rimss  MslorU,  (XdHden  og  den  etidre  mUddaUer, 
pp.  364-381  (Copenhagen,  1 897-1905).  (  R,  N.  B.) 

SWIFT,  JONATHAN  (i667-i745)>  <lean  of  St  Patrick's, 
Dublin,  British  satirist,  was  bom  at  No.  7  Hoey'a  (>>urt,  Dublin, 
on  the  30th  of  November  1667,  a  few  months  after  the  death  of 
his  father,  Jonathan  Swift  (1640-1667),  who  married  about  1664 
Abigaile  Erick,  of  an  old  Leicestershire  family.  He  was  taken 
over  to  England  as  an  infant  and  nursed  at  Whitehaven,  whence 
he  returned  to  Irdand  in  his  fourth  year.  His  grandfather, 
Thomas  Swift,  vicar  of  (k>odrich  near  Ross,  appears  to  have  been 
a  doughty  member  of  the  church  militant,  who  lost  his  possessions 
by  taking  the  losing  side  in  the  Civil  War  and  died  in  1658  before 
the  restoration  could  bring  him  redress.  He  married  Elisabeth, 
niece  of  Sir  Erasmus  Dryden,  the  poet's  grandfather.  Hence 
the  familiarity  of  the  poet's  wdl-known  "  cooling-card  "  to  the 
budding  genius  of  his  kinsman  Jonathan:  "  Cousin  Swift,  you 
will  never  be  a  poet."  The  young  Jonathan  was  educated  mainly 
at  the  diarges  of  his  uncle  Ciodwin,  a  Tipperary  ofiicial,  who  was 
thought  to  dole  out  his  hdp  in  a  somewhat  gnidgiitg  manner. 
In  fact  the  apparently  prosperous  relative  was  the  victim  of 
unfortunate  speculations,  and  diose  rather  to  be  reproached  with 
avarice  than  with  imprudence.  The  youth  was  resentful  of 
what  he  regarded  as  curmudgeonly  treatment,  a  bitterness 
became  ingrained  and  began  to  corrode  his  whole  nature;  and 
although  he  came  in  time  to  grasp  the  real  state  of  the  case  he 
never  mentioned  his  unde  with  kindness  or  r^ard.  At  six  he 
went  to  Kilkenny  School,  where  Congreve  was  a  schoolfellow;  at 
fourteen  he  entered  pensioner  at  Trinity  College,  Dublin,  where 
he  seems  to  have  ni^ected  his  opportunities.  He  was  refemd 
in  natural  philosophy,  induding  mathematics,  and  obtained  his 
degree  only  by  a  special  but  by  no  means  infrequent  act  of  indu]« 
gence.  The  patronage  of  his  uncle  galled  him:  he  was  dull  and 
unhappy.  We  find  in  Swift  few  signs  of  precocious  genius. 
As  with  Gddflni^,  and  so  many  other  men  who  have  become 
artists  of  the  pen,  college  proved  a  stepmother  to  him. 

In  1688  the  xkh  nnde,  whose  supposed  xicfaes  had  dwindled 
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MMcb  Uut  at  his  death  he  wt»  AlnQst  iMolvent,  dkd,  htving 

decayed,  it  would  seem,  noc  loss  in  mind  than  in  body  and  cstatei 

tod  Swtft  tought  counsel  of  his  mother  at  Leicester.    After  a 

brief  residence  with  his  mother,  who  was  needlessly  alarmed  at 

the  ides  of  her  son  Calling  a  victim  to  some  casual  ooquettet 

Swift  towards  the  close  of  i68g  entered  up<m  an  mgagemcnt  as 

Hcretary  to  Sir  William  Temple,  whose  wife  (Dorothy  Osbone) 

was  disuotly  related  to  Mm  Swift.    It  was  at  Moor  Park,  near 

Famham,  tluB  residence  to  which  Temple  had  retired  to  cultivate 

apricots  after  the  rapid  decline  of  his  influence  during  the  oitical 

period  of  Chacks  XI«'$  reign  (1679-1681),  that  Swift's  acquaint- 

aooe  with  Esther  Johnson,  the  '*  Stella  "  of  the  buawa  Journal, 

vas  begun.  Stella'a  mother  was  living  at  Moor  Park,  as  servant 

or  dame  4e  eompaptie  of  Temple's  stroitg-minded  sister.  Lady 

Giffard.  Svnft  was  twenty*two  and  Esthtf  eight  yean  old  at  the 

time,  and  a  curious  friendahlp  sprang  i^)  between  them.    He 

Uught  the  little  girl  how  to  write  and  gave  her  advice  in  reading. 

On  bis  arrival  at  Moor  Park,  Swift  was,  in  his  own  woids,  a  raw, 

ioaperienced  youth,  and  his  duties  were  merely  thoee  of  account- 

iteeper  and  amanuensis:  his  ability  sraduaily  won  him  the  co»< 

fidence  of  his  unpbyer,  and  he  was  entrusted  with  some  irapor* 

(ast  miseiops.    He  was  introduced  to  William  UL  during  that 

BKHiarch's  visit  to  Sir  Wil^m's,  and  on  one  occasion  accompanied 

tile  king  in  his  walks  round  the  grounds.    In  i6oi  Temple  aeiii 

him  to  try  and  convince  the  king  of  the  inevitable  necessity  of 

triennial  parliaments.  William  remained  unconvinced  and  Swift's 

vanity  received  a  laeful  lesson.   The  king  had  previously  taught 

him  "  how  to  cut  asparagus  after  the  Dutch  fashion."    NeA 

year,  howevec,  Swift  (who  had  in  the  meantime  obtained  the 

degree  of  M.A.  ad  eundem  at  Oxford)  quitted  Temple,  who  had,  he 

considered,  dehtyed  too  long  ui  obtaining  him  preferment.    A 

certificate  of  conduct  while  under  Temple's  roof  was  required  by 

all  the  Irish  bishops  he  consulted  before  they  would  proceed 

io  the  matter  of  bis  ordination,  and  after  five  months'  delay, 

caused  by  wounded  pride.  Swift  had  to  kiss  the  rod  and  solicit  in 

obsequious  terms  the  favour  of  a  testimonial  from  his  discarded 

patron.  Forsivcnesa  was  easy  to  a  man  of  Temple's  elevation  and 

temperament,  and  he  not  only  despatched  the  necessary  recom- 

mendatfen  but  added  a  personal  request  which  obtained  for  Swift 

(he  small  prebend  of  Kilroot  near  Belfast  Qanuary  1695),  where 

the  new  incumbent  earried  on  a  premature  flutatlon  with  a  Miss 

Jmc  Waring,  whom  he  called  "  Varioa."    In  the  spring  of 

i6g6  he  asked  the  rekictaot  Varina  to  wait  until  he  vras  in  a 

position  to  marry.  Just  four  years  later  be  wrote  to  her  in  terms 

of  such  calculated  harshness  and  imposed  such  oonditiotts  as  to 

make  further  intercourse  virtually  impossible. 

Io  the  meantime  he  had  grown  timd  of  Irish  life  and  was  gUd 
to  accept  Temple's  proposal  for  his  return  to  Moor  Park,  where 
he  ooolffiued  until  Tempie's  death  in  January  1609.  During 
this  period  he  wrote  much  and  burned  OMst  of  what  hefaad  written^ 
He  read  and  learned  even  more  than  he  wrote.  Moor  Park  took 
htm  away  from  broodhig  and  Rooming  in  Iieland  and  brought 
l>im  into  the  corridor  of  contemporary  history,  an  intimate 
tcquaintance  with  which  became  the  chief  passion  of  Swift's 
Bfe.  His  Pindaric  Oda,  written  at  this  period  or  earlier,  in  the 
Banner  of  Cowley,  indicate  the  rudhnents  of  a  real  satirist,  but  a 
mirist  struggling  with  a  most  uncongenial  form  of  expression. 
Of  more  importance  was  his  fiist  essay  in  satiric  prose  which 
arose  directly  from  the  position  which  he  occupied  as  domestic 
author  m  the  Temple  household.  Sir  WilUam  had  hi  169s  pub- 
lished his  Essay  upon  Aneitni  and  Modem  Leamutf,  tnmsplant- 
ing  to  Enghuid  a  controversy  begun  in  France  by  Fontenelle. 
hicidentally  Temple  had  dted  the  Ictten  of  Phalaris  as  evidence 
of  the  superiority  of  the  AncaenU  over  the  Modems.  Temple's 
praise  of  Phahiris  led  to  an  Oxford  edition  of  the  EpisOes  nomhi- 
%  edited  by  Charles  Boyle.  While  this  was  preparing,  William 
Wotton,  hi  Z694,  wrou  his  R^fUcUons  upon  Andeni  amd  Modem 
Uarningt  traversing  Temple's  geneial  ooochistons.  Swift's 
Souk  9/  ike  Booki  was  written  bi  1697  expressly  to  refute  this. 
Boyle's  Vindication  and  Bentley's  lefuUtion  of  the  authenticity 
of  Phalaris  came  later.  Swift's  ahn  was  Ilmhed  to  co-operation 
ia  what  was  then  deemed  the  well-deserved  putting  down  of 


Bentky  by  Bqyla*  vkh  a  view  to  %hlch  he  wprttenKd  Bentley 
and  Wotton  as  the  lepicsentativcs  of  modem  pedantry,  trans- 
fixed by  Boyle  in  a  suit  of  armotir  given  him  by  the  gods  as  the 
representative  of  the  "  two  noblest  of  things,  sweetness  nnd 
light."  The  satire  remained  unpublished  tmtil  1704,  when  it 
was  issued  along  with  The  Toie  of  a  Tub,  Next  year  Wotton 
declared  that  Swift  had  borrowed  his  Combat  des  Owes  from  the 
Histoire  poitique  do  la  inem  wmsdloment  didarie  ontre  Its 
anciens  et  Us  modemes  (Paris,  1688).  He  might  have  derived 
the  idea  of  a  battle  from  the  French  title,  but  the  resemblances 
and  parallels  between  the  two  books  are  slight.  Swift  was 
manifestly  extreme^  imperfect^  acquainted  with  the  facts  of 
the  case  at  issue.  Such  data  as  he  displays  iruiy  weU  have  been 
derived  from  no  authority  mors  recondite  than  Temple's  own 
essay. 

In  addition  to  £100,  Temple  left  to  Swift  the  trust  and  profit 
<rf  publishing  his  posthumous  writings.  Five  volumes  appeared 
in  1700,  1703  and  1709.  The  resulting  profit  was  small,  and 
Swift's  editorial  duties  brought  him  mto  acrimonious  relation 
with  Lady  Giffard.  The  dedication  to  iCing  WiUhim  was  to  have 
procured  Swift  an  English  prebend,  but  this  miscarried  owing 
to  the  ncgligenoe  or  indifference  of  Hcncy  Sidney,  eariof  Romney. 
Swift  then  accepted  an  offer  from  Lord  Berkeley,  who  in  the 
summer  of  1699  was  appointed  <Mie  of  the  ferds  justices  of  Ireland. 
Swift  was  to  be  his  chaplain  and  secretary,  but  upon  reaching 
Ireland  Berkeley  giive  the  secretaryship  to  a  Mr  Busbe,  who  had 
persuaded  him  that  it  was  an  unfit  post  for  a  clergyman.  Ttie 
rich  deaneiy  of  Derry  then  became  vacant  and  Swift  applied 
for  it.  The  secretary  had  already  accepted  a  bribe,  but  Swift 
was  informed  that  he  might  still  have  the  place  for  £1000. 
With  bitter  indignation  Swift  denounced  the  simony  and  threw 
up  his  chaplaincy,  but  he  was  ultimately  reconciled  to  Berkelqr 
by  the  presentation  to  the  rectory  of  Agher  in  Meath  with  the 
united  vicarages  of  Laracor  and  Rathbeggan,  to  which  wsi 
added  the  prebend  of  Dunlavin  in  St  Patrick'*— the  total  value 
being  about  £230  a  year.  He  was  now  often  in  Dublin,  at  most 
twenty  miles  distant,  and  throuf^  Lady  BeilLeley  and  her 
daughters  he  became  the  familiar  and  chartered  satirist  of  the 
fashionabte  society  there.  At  Laracor,  near  Trim,  Swift  rebuilt 
the  parsonage,  made  a  fish-pond,  and  planted  a  garden  witli 
poplars  and  willows,  bordering  a  canaL  His  congregatkm  oon- 
steted  of  about  fifteen  persons,  "  most  of  them  gentle  and  all  of 
them  simple."  He  read  prayers  on  Wednesdays  and  Fridays 
to  himself  and  his  clerk,  beginning  the  exhottation  "  Dear^ 
beloved  Roger,  the  Scripture  moveth  you  and  me  in  sundry 
places."  But  he  soon  hegui  to  grow  tired  of  L-tland  again  and 
to  pay  visits  in  Leicester  and  London.  The  author  of  the 
Tide  of  a  Tub,  which  he  had  had  by  him  since  1696  or  2698,  must 
have  felt  conscious  of  powers  capable  of  far  more  effective 
exetdse  than  reading*desk  or-  pulpit  at  Laraov  could  supply; 
and  h»  resolution  to  exchange  divinity  for  politics  must  appear 
fully  justified  by  the  result.  The  Discourse  on  Ike  Dissensione 
m  Athens  and  Rome  (September  1701),  written  to  repel  the  tactics 
of  the  Tory  commons  in  their  attack  on  the  Partition  Treaties 
"  without  humour  and  without  satire,"  and  intended  as  a  dissua- 
sive from  the  pending  impeachment  of  Somen,  Orford,  Halifax 
and  Portland,  received  the  honour,  extraordinary  for  the  maiden 
pnUication  of  a  young  politician,  of  bemg  generally  attributed 
to  Somers  himself  or  to  Bumet,  the  latter  of  whom  found  a  public 
disavowal  necessary.  In  April  or  Biay  1704  appeared  a  mors 
remarkable  woric  Qeamess,  cogency,  masculine  shnplidty  of 
diction,  are  conspicuous  in  the  pamphlet,  but  true  creative  power 
toM  the  Tale  of  a  Tub.  **  (jood  Godi  what  a  genius  I  had  when 
I  wrote  that  faookl"wa8hisownexclainatiobin  his  latter  yean. 
It  is,  indeed,  if  not  the  most  n"v*"'"g  of  Swift's  satirical  worka, 
the  most  strikingly  original,  and  the  one  In  which  the  compass 
of  his  powers  b  most  fully  dhpkyed.  In  his  kindred  productions 
be  relies  mainly  upon  a  single  element  of  the  humorousr— logical 
sequence  and  unruffiod  gravity  bridling  in  an  otherwise  frantic 
absurdity,  and  investing  it  with  an  air  of  sense.  In  the  Tale  of  a 
Tub  be  lashes  out  in  all  directions.  The  humour,  if  less  cogent 
and  cumulative,  is  richer  and  more  varied;  the  invention,  too. 
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IB  more  daringly  origiiuiaiul  nwie  oomplitely  but  of  the  retch 
of  ordinaiy  faculties^*  The  supematunl  coats  and  the  quinttt- 
aebtial  ioat  may  be  paralleled  but  cannot  be  suipaned;  and  the 
book  is  throughout  a  mu>e  of  suggestiveness,  as,  for  example, 
in  the  anticipation  of  Cariyle's  clothes  philosophy  within  the 
compass  of  a  few  lines.  At  the  same  time  it  wants  unity  and 
coherence,  it  attains  no  conclusion,  and  the  author  abuses  his 
digressive  method  of  composition  and  his  convenient  fiction  of 
hiatuses  in  the  original  manuscript.  The  charges  it  occasioned 
of  profanity  and  irreverence  were  natural,  but  groundless.  There 
Is  nothing  in  the  book  inconsistent  with  Swift's  professed  and 
real  character  as  a  sturdy  Church  of  England  parson,  who 
accepted  the  doctrines  of  his  Church  as  an  essential  constituent 
of  the  social  order  around  him,  battled  for  them  with  the  fidelity 
of  a  soldier  defending  his  colours,  and  held  it  no  part  of  his  duty 
to  understand,  interpret,  or  assimilate  them. 

In  February  xyox  Swift  took  his  D.D.  degree  at  Dublin,  and 
before  the  close  of  the  year  he  had  taken  a  step  destined  to 
exercise  a  most  important  influence  on  his  life,  by  inviting  two 
ladles  to  Laracor.  Esther,  daughter  of  a  merchant  named  Edward 
Johnson,  a  dependant,  and  legatee  to  a  small  amount,  of  Sir 
William  Temple's  (bom  In  March  x68o),  whose  acquaintaxvce  he 
had  made  at  Moor  Park  in  1689,  and  whom  he  has  immortalized 
as  "Stella,"*  came  over  with  her  companion  Rebecca  Dingley, 
a  poor  relative  of  jthe  Temple  family,  and  was  soon  permanently 
domiciled  in  bis  neighbourhood.  Tlie  melancholy  Ule  of  Swift's 
attachment  will  be  more  conveniently  narrated  in  another  place, 
and  is  only  alluded  to  here  for  the  sake  of  chronology.  Mean- 
while the  sphere  of  his  mtimacies  was  npidly  widening-  He  had 
been  in  England  for  three  years  together,  1701  to  1704,  and 
counted  Pope,  Steele  and  Addison  among  his  friends.  The 
success  of  his  pamphlet  gained  him  ready  access  to  all  Whig 
drcles,  but  already  his  confidence  in  that  part/ was  shaken,  and 
he  was  beginning  to  meditate  that  change  of  sides  which  has 
drawn  down  upon  him  so  much  but  such  unjustifiable  obloquy. 
The  true  state  of  the  case  may  easily  be  collected  from  his  next 
publications — The  Sentiments  ef  a  Church  of  England  Man,  and 
On  the  Reasonableness  of  a  Test  (1708):  The  vital  differences 
among  the  friends  of  the  Hanover  succession  were  not  political, 
but  ecclesiastical.  From  this  point  of  view  Swift's  sympathies 
were  entirely  with  the  Tories.  As  a  minister  of  the  Church  he  felt 
his  duty  and  his  Interest  equally  concerned  in  the  support  of  her 
cause;  nor  could  he  fail  to  discover  the  inevitable  tendency  of 
Whig  doctrines,  whatever  caresses  individual  Whigs  might 
bestow  on  individual  clergymen,  to  abase  the  Establishment  as  a 
corporation.  He  sincerely  believed  that  the  ultimate  purpose 
of  freethinkers  was  to  escape  from  moral  restraints,  and  he  had 
an  unreasoning  antipathy  Jto  Scotch  Presbyterians  and  English 
Dissenters.  If  Whiggism  could  be  proved  to  entail  Dissent,  he 
was  prepared  to  abandon  it.  One  ol  his  pamphlets,  written 
about  tUs  time,  contains  his  recipe  for  the  promotion  of  religion, 
and  is  of  itself  a  sufficient  testimony  to  the  extreme  nuUerialism 
of  his  views.  Censorships  and  penalties  are  among  the  means 
be  recommends.  His  pen  was  exerted  to  better  purpose  in  the 
most  consummate  example  of  his  irony,  the  Argmmnt  to  pnoe 
that  the  abolishing  of  Christianity  in  England  may,  as  Mugs  now 
stand,  be  attended  with  some  incomsemfmcies  (1706).  About  this 
tlnae,  too  (November  1707),  be  produced  his  best  nairative  poem, 
Baucis  and  Philemon,  whUe  the  next  few  months  witnessed  one 
of  the  most  amusing  hoaxes  ever  perpetrated  against  the  quackery 
of  astrologers.  In  his  Almanac  for  1707  a  Protestant  alarmist 
and  plot  vatidnator  styled  John  Partridge  waned  cnstomen 
against  rivals  and  impostara.  This  notloe  attracted  Swift's 
attention,  and  in  January  1708  he  issued  predictions  for  tbe 
ensuing  year  by  Isaac  Bicker^aff,  written  to  prevent  the  people 
of  England  being  imposed  upon  by  vulgar  almanac  makers. 
In  this  brochure  be  predicts  solemnly  that  on  the  a9th  of  Mkrch 

•  ^  The  n£ine  "  Stella  **  is  simply  a  trsaslation  of  Esther.  Swift 
nay  have  learned  Chat  Esther  means  **  star  *'  firom  the  Biemmita 
hlnguae  persicae  of  Jt^n  Greaves  or  from  some,  Peniao  scholar; 
but  he  is  more  likely  to  have  seen  the  etymology  in  the  form  pven 
Irom  Jewish  sources  in  BuxtorTs  Lexicon,  where  the  interpretation 
takes  the  more  suggestive  form  **  Stella  Veneris.** 


at  ti  o^dock  at  night  Partridge  the  almanac  maker  should 
infallibly  die  of  a  raging  fever.  On  the  30th  of  March  he  issued 
a  letter  confirming  Partridge's  sad  fate.  Grub  Street  elegies 
on  the  almanac  maker  were  hawked  about  London.  Partridge 
was  widely  deplored  in  obituary  notices  and  his  name  was  strudi 
off  the  rolls  at  Stationen'  HalL  The  poor  man  was  obliged  to 
issue  a  ^>ecial  almanac  to  assure  his  clients  and  the  public  that 
he  was  not  dead:  he  was  fatuous  enough  to  add  that  he  was  not 
only  ahve  at  the  time  of  writing,  but  that  he  was  also  demonstrably 
alive  on  the  day  when  the  knave  Bickerstaff  (a  name  borrowed 
by  Swift  from  a  sign  in  Long  Acre)  asserted  that  he  died  of  fever. 
Thb  elidted  Swift  *s  most  amusing  Vmdication  of  Isaac  Bicher- 
stajff  Esq.  in  April  r  709.  The  hughter  thus  provoked  extinguished 
the  Predictions  for  three  years,  and  in  1715  Partridge  died  In 
fact;  but  the  episode  left  a  permanent  trace  In  classic  literature, 
for  when  in  1709  Steele  was  to  start  the  Taller,  it  occurred  to 
him  that  he  could  secure  the  public  car  in  no  surer  way  than  by 
ad(^ting  the  name  of  Bickeistsff. 

From  February  1708  to  April  1709  Swift  was  in  London, 
urging  upon  the  Godolphin  administration  the  claims  of  the 
Irish  dergy  to  the  first-fruits  and  twentieths  ("  (^ueen  Anne's 
Bounty  "),  which  brought  in  about  £2500  a  year,  already  granted 
to  thdr  brethren  in  England.*  His  having  been  selected  for 
such'  a  commission  shows  that  he  was  not  yet  regarded  as  a 
deserter  from  the  Whigs,  although  the  ill  success  of  hisrepresen- 
tat  ions  probably  helped  to  make  him  one.  By  November  1710 
he  was  again  domiciled  in  London,  and  writing  his  Journal  to 
Stella,  that  unique  exemplar  of  a  giant's  playfubiess,  '*  which  was 
written  for  one  person's  private  pleasure  and  has  had  indestruc- 
tible attractiveness  for  every  one  since."  In  the  first  pages  of  this 
marvellously  minute  record  of  a  busy  h'fe  we  find  him  depicting 
the  decline  of  Whig  credit  and  complaining  of  the  cold  reception 
accorded  him  by  Godolphin,  whosie  penetration  had  doubtless 
detected  the  precariousness  of  his  allegiance.  Within  a  few 
weeks  he  had  become  the  hmpooner  of  the  fallen  treasurer,  the 
bosom  friend  of  Oxford  and  Boliiigbroke,  and  the  writer  of  the 
Examiner,  a  journal  estabUshed  as  the  exponent  of  Tory  views 
(November  r  7  ro) .  ^e  was  now  a  power  in  the  state,  the  intimate 
friend  and  recognised  equal  of  the  first  writers  of  the  day,  the 
associate  of  ministen  on  a  footing  of  perfect  cordiality  and 
familiarity.  "  We  were  determined  to  have  you,"  said  Boling- 
broke  to  him  afterwards; "  you  were  the  only  one  we  were  afraid 
of."  He  gained  his  point  respecting  the  Iridi  endowments;  and, 
by  his  own  account,  his  credit  procured  the  fortune  of  more  than 
forty  deserving  or  undeserving  clients.  The  envious  but  graphic 
description  of  his  demeanour  conveyed  to  us  by  Bishop  Kermet 
attests  the  real  dignity  of  his  position  no  less  than  the  ain  he 
thought  fit  to  assume  in  consequence.  The  cheerful,  almost 
jovial,  tone  of  his  letten  to  Stdh  evinces  his  full  contentment, 
nor  was  he  one  to  be  moved  to  gratitude  for  small  metdes.  He 
had  it,  in  fact,  fully  in  his  own  power  to  determine  his  relationa 
with  the  ministry,  and  he  would  be  satisfied  with  nothing  short 
of  familiar  and  ostentatious  equality.  His  advent  marks  a  new 
era  in  English  political  life,  the  age  of  pubh'c  opinion,  created 
indeed  by  the  circumstances  of  the  time,  but  powerfully  fostered 
and  accelerated  by  him.  By  a  straiige  but  not  infrequent  irony 
of  fate  the  most  imperious  and  despotic  spirit  of  his  day  laboured 
to  enthrone  a  power  which,  bad  he  himself  been  in  authority,  he 
would  l^ve  utteriy  detested  and  despised.  For  a  brief  tbne  he 
seemed  to  resume  the  whole  power  <rf  the  English  press  in  his 
own  pen  and  to  guide  public  opinion  as  he  would.  His  services 
to  his  party  as  writer  of  the  Examiner,  which  he  quitted  in  July 
17x1,  were  even  surpassed  by  those  which  be  rendered  as  the 
author  of  telling  pamphlets,  among  which  The  Conduct  ef  the 
Allies  and  of  the  Late  Ministry,  in  beginning  and  carrying  on  the 
Present  War,  and  Remarhs  on  the  Barrier  Treaty  (November  and 
December  171  r)  hokl  the  first  rank.  In  truth,  however,  he  was 
lifted  by  the  wave  he  seemed  to  command.  Surfeited  with  gloiy, 

*  The  grant  of  tiie  fint-fruits  was  to  be  im^de  contingent  on  a 
coneesikm  from  the  Irish  cleigy  In  the  shape  of  the^aboUtion  of  the 
saciamenta]  test.  This  Swift  would  not  agree  to.  He  ultimately 
won  his  point  from  HarieV,  and  his  success  marks  his  open  rupture 
with  the  Whigs. 
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viiich  It  began,  after  lifaJpUHiaet,  to  think  mfglit  be  purchased  at 
too  heavy  a  cost,  the  nation  wanted  a  convenient  excuse  for 
lelinqaiahing  a  burd«isome  war,  which  the  great  military  ganius 
of  the  age  was  suspected  o(  prolonging  to  fiU  his  pockets.  The 
Whigi  had  been  long  in  office.  The  High  Church  party  had 
derived  great  strength  from  the  Sacheverell  triaL  Swift  did 
not  bring  about  the  revolution  with  which,  notwithstanding,  he 
issociat«i  his  name.  There  seems  no  reason  to  suppose  that  he 
vas  consulted  respecting  the  great  Tory  strokes  of  the  creation 
of  the  twelve  new  peers  and  the  dismissal  of  Marlborough  (Decem- 
ber 171X),  but  they  would  hardly  have  been  ventured  upon  if 
The  Conduct  of  the  AUi€S  and  the  Mxaminors  had  not  prqiared  the 
way. ,  A  scarcely  less  important  service  was  rendered  to  the 
nioistry  by  his  LeUer  to  tke  October  Club,  artfully  composed  to 
looilie  the  impatience  of  Harley's  extreme  followers.  He  had 
every  claim  to  the  highest  preferment  that  ministers  could 
give  him,  but  his  own  pride  aiMl  prejudice  in  high  places  stood 
IB  his  way. 

Generous  men  like  Oxford  and  BoUngbroke  cannot  have  been 
uowfUing  to  reward  so  serviceable  a  friend,  especially  when  their 
own  interest  lay  in  keeping  him  in  England.  Harley  by  tlua 
time  was  losing  influence  and  was  becoming  chronically  incapable 
of  any  sustained  effort .  Swift  was  naturally  a  little  sore  at  seeing 
the  see  of  Hereford  slipping  through  his  fingers.  He  had  already 
lost  Waterford  owing  to  the  prejudice  against  making  the  author 
of  the  Tole  o/a  Tub  a  behop.  and  he  still  had  formidable  antagon- 
ists io  the  archbishop  of  York,  whom  he  bad  scandalized,  and  the 
duchess  of  Somerset,  whom  he  had  satirized.  Anne  was  particu- 
larly amenable  to  the  influence  of  priestly  and  female  favourites, 
and  it  must  be  considered  a  proof  of  the  strong  interest  made  for 
Swift  that  she  was  eventually  persuaded  to  appoint  him  to  the 
deanery  of  St  Patrick's,  Dublin,  vacant  by  the  removal  of  Bishop 
Sterne  to  Dromore.  It  is  to  his  honour  that  he  never  speaks  oif 
the  queen  with  resentment  or  bitterness.  In  June  17 13  he  set 
out  to  take  possession  of  his  dignity,  and  encountered  a  veiy  cold 
Rceplion  from  the  Dublin  public.  The  dissensions  between  the 
chiefs  <rf  hia  party  speedily  recalled  him  to  England.  He  found 
affairs  in  a  desperate  condition.  The  queen's  demise  was 
evidently  at  hand,  and  the  same  Instinctive  good  sense  which 
had  ranged  the  nation  on  the  side  of  the  Tories,  when  Tories 
alone  orald  terminate  a  fatiguing  war,  rendered  it  Whig  when 
Tories  manifestly  could  not  be  trusted  to  maintain  the  Protestant 
succession.  In  any  event  the  occupants  of  office  could  merely 
have  had  the  chcMce  of  risking  their  heads  in  an  attempt  to  exclude 
the  elector  of  Hanover,  or  of  waiting  patiently  till  he  should  come 
and  eject  them  from  their  posts;  yet  they  might  have  remained 
formidable  could  they  have  remained  united.  To  the  indignation 
with  which  he  regarded  Oxford's  refusal  to  advance  him  in  the 
peerage  the  active  St  John  added  an  old  disgust  at  the  treasurer's 
pedantic  and  dilatory  formalism,  as  well  as  his  evident  propensity, 
while  leaving  his  colleague  the  fatigues,  to  engross  for  himself  the 
chief  credit  of  the  administration.  Their  schemes  of  policy 
diverged  as  widely  as  their  characters:  Bolin^roke's  brain 
leetned  with  the  wildest  plans,  which  Oxford  might  have  more 
effectually  discountenanced  had  he  been  prepared  with  anything 
m  their  place.  Swift's  endeavours  after  an  accommodation 
were  as  fruitless  as  unremitting.  His  mortification  was  little 
likely  to  temper  the-habituai  virulence  of  his  pen,  which  rarely 
produced  ?nythfng  more  acrimonious  than  the  attacks  he  at  this 
period  directed  agahist  Burnet  and  his  former  friend  Steele. 
One  of  his  pamphlets  against  the  latter  {The  PuUU  Spirit  of  the 
K'Aijj  set  forth  in  their  Generous  Eniouragemmt  of  the  Author  of 
tki  Crisis,  1 7 14)  waa  near  involving  him  in  a  prosecution,  some 
bvcctlves  against  the  Scottish  peers  having  proved  so  exasper- 
ating to  Aigyll  and  others  that  th^r  repaired  to  the  queen  to 
d^^Qid  the  punishment  of  the  author,  of  whoae  identity  there 
couM  be  no  doubt,  although,  like  all  Swift's  writings,  except  tha 
Propoitlfor  the  Extension  of  Religion,  the  pana|4ilet  had  been 
puUSshad  anonymously.  The  Immediate  withdrawal  of  the 
otfendlva  passage,  and  a  sham  prosecution  instituted  against 
the  pdnfcer,  extricated  Swift  from  his  ^angev. 

UouwhBe  the  crisis  had  arrived,  and  the  diioord  Of  Oiford 
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and  B<^gbroke  had  become  patent  to  all  the  nation.  For^* 
seeing,  as  is  probable,  the  impending  fall  of  the  fonner.  Swift 
retired  to  Upper  Letcombe,  in  Berkshii«,  and  there  spent  some 
weeks  in  the  strictest  seclusion.  This  leisure  was  occupied  in 
the  composition  of  his  remarkable  pamphlet.  Some  Free  Thou^ 
an  the  Present  State  of  Afairs,  which  indicates  his  complete 
conversion  to  the  b<^  policy  of  BoUngbroke.  The  utter  exclu- 
sion of  Whigs  as  well  aa  Diuenters  from  office,  the  remodelling 
of  the  army,  the  imposition  of  the  most  rigid  restraints  on  the 
heir  to  the  throne— such  were  the  measures  which,  by  recom- 
mending. Swift  tadtly  admitted  to  be  necessary  to  the  triumph 
of  his  peirty.  If  he  were  serwo^,  it  can.  only  be  said  that  tLo 
desperation  of  his  circumstances  had  momentaiily  troubled  the 
lucidity  of  his  understanding;  if  the  pamphlet  were  merely 
intended  as  a  feeler  after  public  opinwn,  it  is  surprisbig  that  he 
did  not  perceive  how  irretrievably  he  was  ruining  his  friends  la 
the  eyes  of  all  moderate  men.  BoUngbroke's  daring  spirit, 
however,  recoiled  from  no  extreme,  and,  fortunately  for  Sirift, 
he  added  so  much  of  his  own  to  the  lattei^s  MS.  that  the  produc* 
tion  was  first  delayed  and  then,  upon  the  news  of  Anne's  death, 
immediately  suppressed.  This  incident  but  just  anticipated 
the  revolution  which,  after  Bolingbroke  had  enjoyed  a  three 
days'  triumph  over  Oxford,  drove  him  into  exile  and  prostrated 
his  party,  but  enabled  Swift  to  perform  the  noblest  action  of 
his  UCe.  Almost  the  first  acts  of  BoUngbroke's  ephemeral 
premiership  were  to  order  him  a  thousand  pounds  from  the 
exchequer  and  despatch  him  the  most  flattering  Invitationa. 
The  same  post  brought  a  letter  from  Oxford,  soliciting  Swift's 
company  in  his  retirement;  and,  to  the  latter's  immortal  honour^ 
he  hesitated  not  an  instant  in  preferring  the  solace  of  his  friend 
to  the  offers  of  St  John.  When,  a  few  days  afterwards,  Chcford 
was  in  prison  and  in  danger  of  his  life.  Swift  begged  to  share  his 
captivity;  and  it  was  only  on  the  offer  being  declined  that  h^ 
finally  directed  his  steps  towards  Ireland,  where  he  was  very  ill 
received.  The  draft  on  the  exchequer  was  intercepted  by-  the 
queen's  death. 

These  four  busy  yean  of  Swift^s  London  life  had  not  been 
entirely  engrossed  by  poUtics.  First  as  the  associate  of  Steele, 
with  whom  he  quarreUed,  and  of  Addison,  whose  .esteem  for  him 
survived  aU  differences,  afterwards  as  the  intimate  comrade  of 
Pope  and  Arbuthnot,  the  friend  of  Congreve  and  Atterbury, 
PameU  and  Gay,  he  entered  deeply  intc  the  Uterary  life  of  the 
perkxl.  He  was  treasurer  and  a  leading  member  of  the  Brothers, 
a  society  of  wits  and  statesmen  whicfi  recalls  the  days  of  Horace 
and  Maecenas.  He  promoted  the  subscriplk>n  for  Pope's  Homer, 
contributed  some  numbers  to  the  Tatter,  Spectator,  and  Inteili" 
gencer,  and  joined  with  Pope  and  Arbuthnot  in  establishing  the 
Scriblerus  Club,  writing  Martinus  SaiUerus,  his  share  in  which 
can  have  been  but  smaU,  as  well  as  John  BuU,  where  the  chapter 
recommending  the  education  of  all  blue-eyed  children  in  depravity 
for  the  pubUc  good  muat  surely  be  his.  His  miscellanies,  in 
some  of  which  his  satire  made  the  nearest  approach  perhaps  ever 
made  to  the  methods  of  physical  force,  such  as  A  MediUUion  upon 
a  Broomstick,  and  the  poems  Sid  Hamefs  Rod,  The  City  Shower, 
The  Windsor  Prophecy,  The  Prediction  of  MerKn,  uxd  The 
History  of  Vanbrugh's  House,  belong  to  this  period.  A  more 
laboured  work,  his  Proposal  for  Correcting,  Impnmng  and  Ascer^ 
taining  the  English  Tongue  (17 12),  in  a  letter  to  Haxky,  suggest' 
ing  the  regulation  of  the  English  language  by  an  academy,  is 
chiefly  remarkable  as  a  proof  of  the  deference  paid  to  French 
taste  by  the  most  original  English  writer  of  his  day.  His  History 
of  the  Four  Last  Years  of  the  Reign  of  Queen  Anne  is  noton  a  level 
with  hit  other  pc^Ucal  writings.  To  sum  up  the  incidents  of 
this  eventful  period  of  his  life,  it  was  during  it  that  he  lost  his 
mother,  always  loved  and  ^utifuUy  honoured,  by  death;  his 
rister  had  been  estranged  from  him  some  years  before  by  aa 
Imprudent  marriage,  which,  though  malting  her  a  liberal  allow- 
ance, be  never  foigave. 

The  chaa§e  from  London  to  Dublin  can  seldom  be  an  agreeable 
one.  To  Swift  it  meant  for  the  time  the  fall  from  unique 
authority  to  absolute  insignificance.  AU  share  in  the  admlms- 
of  even  Irish  affsirs  waa  denied  him;  evfiy  politician 
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flhunjied  Mm;  and  hi»  society  btrdly  ioduded  a  single  author  or 
ivit.  He  **  continued  in  the  greatest  privacy  "  and  "  began  to 
think  of  death."  At  a  later  period  be  talked  of  "  dying  of  rage, 
like  a  poisoned  rat  in  a  hole";  for  some  time,  however,  he  was 
buoyed  up  by  feeble  hopes  of  a  restoration  to  England.  So  late 
as  1726  he  was  in  England  making  overtures  to  Walpde,  but  he 
bad  no  claim  on  ministerial  goodwill,  and  as  an  opponent  he  had 
by  that  time  done  his  worst.  By  an  especial  cruelty  of  fate, 
what  should  have  been  the  comfort  became  the  bane  of  his 
existence.  We  have  alteady  mentioned  his  invitation  of  &ther 
Johnson  and  Mrs  Dingley  to  Ireland.  Both  before  and  after  his 
elevation  to  the  deanery  of  St  Patrick's  these  ladles  continued 
to  reside  near  him,  and  supermtended  his  household  during  his 
absence  in  London.  He  had  offered  no  obstacle  in  1704  to  a 
match  proposed  for  Stella  to  Dr  William  Tisdall  of  Dublin,  and, 
with  his  evident  delight  in  tbesodety  of  the  dark-haired,  brig^- 
eyed.  witty  beauty— «  model,  if  we  may  take  Ids  word,  of  ail  that 
woman  should  be — ^it  seemed  unaccountable  that  he  did  not 
secure  it  lo  himself  by  the  expedient  of  matrimony.  A  consti- 
tutional infirmity  has  been  su^^ed  as  the  reason,  and  the  con- 
jecture derives  support  from  several  peculiarities  in  his  writings. 
But,  whatever  the  cause,  his  conduct  proved  none  the  less  the 
fatal  embttterment  of  his  life  and  Stella's  and  yet  another's. 
He  had  always  been  unlucky  in  his  relations  with  the  fair  sex. 
In  1695  he  had  idealized  **  Varina."  Varina  was  avenged  by 
Vanessa,  who  pursued  Swift  to  far  other  purpose.  Esther 
Vanhomrigh  (b.  February  14,  1690),  the  daughter  of  a 
Dublin  merchant  of  Dutch  origin,  who  died  in  1703  leaving 
^16,000,  had  become  known  to  Swift  at  the  height  of  his  political 
influence.  He  lodged  dose  to  her  mother,  was  introduced  to  the 
Harally  by  Sir  A.  Fountaine  in  1708  and  became  an  imhnate  of  the 
bouse.  Vanessa  insensibly  became  hia  pupil,  and  he  insensibly 
became  the  object  of  her  impassioned  affection.  Her  letters 
reveal  a  spirit  full  of  ardour  and  enthusiasm,  and  warped  by  that 
perverse  bent  which  leads  so  many  women  to  prefer  a  tyrant  to 
a  companion.  Swift,  on  the  other  hand,  was  devoid  of  ptassion. 
Of  friendship,  even  of  tender  regard,  he  was  fully  capable,  but 
not  of  love.  The  spiritual  realm,  whether  in  divine  or  earthly 
things,  was  a  region  closed  to  him,  where  he  had  never  set  foot. 
As  a  friend  he  must  have  greatly  preferred  Stella  to  Vanessa. 
Marriage  was  out  of  the  questton  with  him,  and«  Judged  in  the 
light  of  Stdla's  dignity  and  wDmaAlniess,  this  ardent  and  un- 
reasoning display  of  passion  was  beyond  comprehension.  But 
Vanessa  assailed  him  on  a  veiy  weak  side.  The  strongest  of  all 
hh  instincts  was  the  thirst  for  imperious  domination.  Vanessa 
hugged  the  fetters  to  which  Stella  merdy  submitted.  Flattered  to 
excess  by  her  surrender,  yet  consdous  of  his  binding  obligations 
and  his  real  preference,  he  could  neither  discard  the  one  beauty 
nor  desert  the  other.  It  is  humiliating  to  human  strength  and 
consoling  to  human  weakness  to  find  the  Titan  behaving  like 
the  least  resolute  of  mortals,  seeking  refuge  in  temporizing.  In 
evasion,  in  fortuittoos  circumstance.  He  no  doubt  trusted  that 
his  removal  to  Dublin  would  bring  rdief,  but  here  again  his  evil 
star  interposed.  Vanessa's  mother  died  (1714),  and  she  foUowed 
him  to  Ireland,  taking  up  her  abode  at  Cdbridge  within  ten  miles 
of  Dublin.  Unable  to  marry  Stella  without  destroying  Vanessa, 
or  to  openly  wdcome  Vanessa  without  destroying  Stella,  he  was 
thus  involved  in  the  most  miserable  embarrassment ;  he  continued 
to  temporize.  Had  the  solution  of  marriage  been  open  Stella 
would  undoubtedly  have  been  Swift's  ch<nce.  Some  mysterious 
obstacle  intervened.  It  was  rumoured  at  the  thnc^  that  Stella 
was  the  natural  daughter  of  Temple,  and  Swift  himself  at  times 
seems  to  have  been  doubtful  as  to  his  own  paternity.  There  is 
naturally  no  evidence  for  such  reports,  which  may  have  been 
fabricatfons  of  the  anti-deaneiy  tactk>n  in  Dublin.  From  the 
same  source  sprang  the  report  of  Swift's  marriage  to  Stella  by 
Bishop  Ashe  in  the  deanery  garden  at  Clogher  in  the  summer 
of  1 716.  The  ceremony,  it  is  suggested,  may  have  been  extorted 
by  the  jealousy  of  SteUa  and  have  been  accompanied  by  the 
express  condition  on  Swift's  side  that  the  marriage  was  never 
to  be  avowed.  The  evidence  is  by  no  means  complete  and  has 
never  been  exhaustivdy  reviewed.  John  Lyon,  Swift's  coostaftt 


attendant  fron  173$  onwards,  dUbeKeved  the  stoiy.  It 
accepted  by  the  early  biographers,  Deane  Swift,  Orrery,  Ddanjr 
and  Sheridan:  also  by  Johnson,  Scott,  Dr  Gamett,  (S«ik,  Dr 
Bernard  and  others.  The  ailments  against  the  marriage  were 
first  marshalled  by  Monde  Mason  In  his  History  of  Si  FakkVSt 
and  the  conjecture,  though  plausible,  =  has  failed  to  convince 
Forster,  Stephen,  Aitken,  Hill,  Lane  Poole  and  Churton  Collins. 
Never  vaan  than  a  nominal  wife  at  moat,  the  unfortunate  Stdhi 
commonly  passed  for  his  mistress  till  the  day  of  her  death  (In  her 
will  she  writes  hersdf  spinHer)^  bearing  her  doom  with  uncom- 
plaining re^gnation,  and  oonsded  in  some  degree  by  unquestion- 
able proofs  of  the  permanence  of  his  love,  if  his  f eding  for  her 
deserves  the  name.  Meanwhile  his  efforts  were  directed  to  soothe 
Miss  Vanhomrigh,  to  whom  he  addressed  Cademts  [Decanns]  and 
Vanessa,  the  hbtory  oi  ih6t  attadiment  and  the  best  example 
of  his  serious  poetry,  and  for  whom  besought  to  provide  honour- 
ably in  marriage,  without  dther  succeeding  in  his  imniediate  aim 
or  in  thereby  op«iing  her  eyes  to  the  hopdessness  of  her  pasaoii« 
In  X720,  on  what  occasion  is  uncertain,  be  began  to  pay  her 
regular  visits.  Sir  Walter  Scott  found  the  Abbey  garden  at 
Cdbrui^e  still  full  of  laureb,  several  of  whidi  sl^e  was  accustomed 
to  plant  whenever  she  expected  Swift,  and  the  table  at  which  they 
had  been  used  to  sit  was  still  shown.  But  the  catastrophe  ci 
her  tragedy  was  at  hand.  Worn  out  whh  his  evasions,  she  at 
last  (1723)  took  the'desperate  step  of  writingto  Stella  or,  accord- 
ing to  another  account,  to  Swift  himsdf ,  demanding  to  know  th« 
nature  of  the  connexion  with  him,  and  this  terminated  the  melan- 
chdy  history  as  with  a  clap  of  thunder.  Stdla  sent  her  rival's 
letter  to  Sw^t,  and  retired  to  a  friend's  house.  Swift  rode  down 
to  Marley  Abbey  with  a  terrible  countenance,  petrified  Vanessa 
by  his  frown,  and  departed  without  a  word,  flinging  down  a 
packet  which  only  contained  her  own  letter  to  Stdla.  Vanessa 
dfed  within  a  few  weeks.  She  left  the  poem  and  correspondence 
for  publication.  The  former  appeared  immediately,  the  latter 
was  suppressed  untO  it  was  publ^ed  by  Sir  Walter  Soott. 

Five  years  afterwards  Stella  followed  Vanessa  to  the  grave. 
The  grief  which  the  gradual  decay  of  her  health  evidently  occa- 
sioned Swift  is  sufficient  proof  of  the  sincerity  of  his  attachment, 
as  he  understood  it.  It  Is  a  just  remark  of  Thackeray's  that  he 
everywhere  half-consdously  recognises  her  as  his  better  angel, 
and  dwells  on  her  wit  and  het  tenderness  with  a  fondness  he 
never  exhibits  for  any  other  topic.  On  the  28th  of  January  1728, 
she  died,  and  her  wretched  lover  sat  down  the  same  night  to 
record  her  virtues  in  language  of  unsurpassed  simplicity,  but 
to  us  who  know  the  story  more  significantly  for  what  it  conceals 
than  for  what  it  tells.  A  lock  of  her  hair  is  preserved,  with  the 
inscription  in  Swift's  handwriting,  most  affecting  In  its  apparent 
cynidsm,  *'  Only  a  woman's  hairl"  "  Only  a  woman's  hair," 
comments  Thackeray;  "only  love,  only  fiddity,  purity,  inno- 
cence, beauty,  only  the  tenderest  heart  in  the  worid  stricken 
and  wounded,  and  passed  away  out  of  reach  of  pangs  of  hope 
deferred,  love  insulted  and  pitiless  desertion;  only  that  lock  of 
hair  left,  and  memory,  and  remorse,  for  the  guilty,  lonely  wretch, 
shuddering  over  the  grave  of  his  victim."  The  more  unanswer- 
able this  tremendous  indictment  appears  upon  the  evidence  the 
greater  the  probability  that  the  evidence  is  incomplete.  Tout 
comprendre  c*est  tout  pardonfier. 

B^ween  the  death  of  Vanessa  and  the  death  of  Stdla  came  the 
greatest  political  and  the  greatest  literary  triumph  of  Swift's 
life.  He  had  fled  to  Ireland  a  broken  man,  to  all  appearance 
politically  extinct;  a  few  years  were  to  raise  him  once  more  to 
the  summit  of  popularity,  though  power  was  for  ever  denied 
him.  Consdously  or  unconsdously  he  first  taught  the  Irish 
to  rely  upon  themselves  and  for  many  generations  his  name  was 
the  most  universally  popular  in  the  country.  With  his  fierce 
hatred  of  what  he  recognized  as  injustice,  It  was  impossible  that' 
he  should  not  jfed  exasperated  at  the  gross  misgovernment  of 
Ireland  for  the  supposed  benefit  of  England,  the  systematic 
exclusion  of  Irishmen  from  places  of  honour  and  profit,  the 
spoliation  of  the  country  by  absentee  landlords,  the  ddiberate 
discouragement  of  Irish  trade  and  manufactures.  An  Irish 
patriot  in  the  strict  sense  of  the  term  he  .was  net;  he  was  proud 


SWIFT,  JOK ATHAN 


229 


d  Mug  an  EngHdumi,  wb»  hmA  bem  McUottaly  **■  dmppad 

b  Iielimd  ";  lie  looked  upon  the  iodigettout  populatioo  as 
eoaqueied  savages;  but  his  pride  and  sense  of  equity  alilce  re- 
voked against  the  stay<at«liome  EngUsbaien's  coBtemptiious 
tRstmeat  of  their  own  garrison,  and  he  delighted  in  inding 
t  pomt  in  wiiich  the  triimiphant  fsction  was  still  vulnenble. 
His  Prpposai  for  tkt  Unintrsai  Use  of  Iritk  Ma$utf4uttir€s,  pub- 
fiibed  anonymously  hi  1720,  urging  the  Irish  to  disuse  English 
goods,  became  the  subject  of  a  prosecution,  which  at  length  had 
to  be  dropped.  A  greater  opporttmity  was  at  hand.  One  of 
die  chief  wants  of  Ireland  in  that  day,  and  for  many  a  day 
afterwards,  was  that  of  small  currency  adapted  to  the  daily 
tnnsactions  of  life.  Questions  of  coinage  occupy  a  large  part 
of  the  conespondence  of  the  primate,  Archbishop  Boulter, 
whose  anxiety  to  deal  rightly  with  the  matter  is  evidently  very 
leal  and  conscientious.  There  is  no  reason  to  think  that  the 
English  ministry  wislMd  otherwise;  but  secret  hifluences  were 
It  work,  and  a  patent  for  supplying  Ireland  with  a  coinage  of 
copper  halfpence  was  accorded  to  William  Wood  on  such  terms 
tliat  the  profit  acctving  from  the  difference  between  the  intrinsic 
ind  the  nominal  value  of  the  coins,  about  40%,  was  mainly 
divided  between  him  and  George  I/s  favourite  dudieas  of  Kendal, 
by  whose  influence  Wood  bad  obtained  the  privilege.  Swift 
now  had  his  opportunity,  aiid  the  famous  six  letters  signed 
M.  B.  Drapier  (April  to  Dec.  1724)  soon  set  Ireland  in  a  flame. 
Every  effort  was  used  to  discover,  or  rather  to  obtain  legal 
evidence  against,  the  author,  whom,  Walpole  was  assured,  it 
would  then  have  taken  ten  thousand  men  to  apprehend.  None 
coold  be  procured;  the  public  passion  swept  everything  before 
h;  the  patent  was  cancelled;  Wood  was  compensated  by  a 
penswo;  Swift  was  raised  to  a  height  of  popularity  which  he 
Rtained  for  the  rest  of  his  life;  and  the  only  real  suffereis  were 
the  Irish  people,  who  lost  a  convenience  so  badly  needed  that 
they  might  well  have  afforded  to  connive  at  Wood's  illicit  pro6ts. 
Perhaps,  however,  it  was  worth  while  to  teach  the  English 
ninistry  that  not  everything  could  be  done  in  Ireland.  Sirifl's 
pamphlets,  written  in  a  style  more  level  with  the  popular 
intelligence  than  even  his  own  ordinary  manner,  are  models 
tlike  to  tlie  controverBialist  who  aids  a  good  cause  and  to  him 
who  is  burdened  writh  a  bad  one.  The  former  may  profit  by  the 
ttndy  of  his  marvcllotis  lucidity  and  vehemence,  the  latter  by 
his  sublime  audacity  in  exaggeration  and  the  sophistry  with 
which  he  involves  the  innocent  halfpence  fai  the  obloquy  of  the 
nefarious  patentee. 

The  noise  of  the  Drapter  LcUtrt  had  hardly  died  away  when 
Swift  acquired  a  more  durable  glory  by  the  publication  of  Travels 
IntoSeKTot  Remote  Nciions  of  the  IVorUt  in  four  parts.  By  Lemuel 
Gulliver,  first  a  surgeon  and  then  a  captain  of  several  ships 
(Benjamin  Motto,  October  1736).  The  first  hint  came  to  him 
it  the  meetings  of  the  Scriblerus  Club  in  17x4,  and  the  work  was 
veil  advanced,  it  would  seem,  by  1720.  Allusions  show  that 
it  was  circulated  privately  for  a  conkderabte  period  before  its 
tctaal  (anonymous)  publication,  on  the  28th  of  October  1736. 
Pope  arranged  that  Erasmus  Lewis  should  act  as  literary  ^^t 
is  n^tiating  the  manuscript.  Swift  was  afraid  of  the  recep- 
tion the  book  wrauld  meet  with,  espedally  in  political  drclcs. 
The  keenness  of  the  satire  on  courts,  parties  and  statesmen  cer- 
^y  suggests  that  it  was  planned  while  Swift's  disappoint- 
nnts  as  a  public  man  were  still  tanUing  and  recent.  It  is 
Swift's  peculiar  good  forttine  that  hb  book  can  diq;)cnse  with 
the  interpretation  of  which  it  Is  nevertheless  susceptible,  and 
Buy  be  equally  enjoyed  whether  its  inner  meaning  is  appre- 
hended or  not.  It  is  so  true,  so  entirely  based  upon  the  facts*  of 
human  nature,  that  the  question  what  particular  da^a  of  persons 
supplied  the  author  with  his  examplei  of  folly  or  misdoing, 
l^wever  interesting  to  the  commentator,  may  be  neglected  by 
the  reader.  It  is  also  fortunate  for  him  that  fas  three  pasta  out 
of  the  four  he  should  have  entSrdy  m&sed  **  the  chief  end  I 
propose  to  myself,  to  vex  the  world  rather  than  divert  it*'  The 
*orId,  which  perhaps  ought  to  have  been  vexed,  chose  rather 
to  be  diverted;  and  tlw  great  satirist  Uterally  strains  his  power 
^  puerU  ftaeeat.    EcNw  books  have  added  so  much  to  the 


iiinoceBt  mirth  of  manUndof  tlia  fliit  two  pans  of  Oulliver;tbt 
misanthropy  is  quite  overpowered  by  the  fun.  The  third  part, 
equally  masterly  in  composition.  Is  less  felicitous  in  invention; 
and  in  the  fourth  Swift  has  Indeed  carried  out  his  design  of 
vexing  the  worid  at  hia  ovra  cost.  Human  nature  hudignantly 
rejects  her  portrait  in  the  Yahoo  aa  a  gross  libel,  and  the  protest 
is  fully  warranted.  An  intelligence  from  a  superior  sphere, 
bound  on  a  voyage  to  the  earth,  might  actually  have  obtained 
a  fair  idea  of  average  humanity  by  a  preliminary  call  at  lilliput 
or  Brobdingnag,  but  not  from  a  visit  to  the  Yahoos.  While 
Gulliver  is  infinitely  the  most  famous  and  popular  ol  Swift's 
works,  it  exhibits  no  greater  powers  of  mind  than  many  others. 
The  secret  of  success,  here  as  elsewhere,  is  the  writer's  marvel- 
lous imperturbability  in  paradox,  his*  teeming  imagination  and 
his  rigid  logic.  Grant  his  premises,  and  all  the  rest  follows;  his 
world  may  be  ttimed  topsy-turvy,  but  the  relative  situation  of 
its  contents  is  imchangeid.  The  laborious  attempts  that  have 
been  made,  particularly  in  Germany,  to  affiliate  the  Travels 
only  serve  to  bring  Swift's  essential'  originality  into  stronger 
relief.  He  had  naturally  read  Lucian  and  Rabelais — possibly 
Crusoe  and  the  Arabian  Nights.  He  had  read  as  a  young  man 
the  lunary  adventure  of  Bishop  Wilkins,  Bishop  Godwhi  and 
Cyrano  de  Bergersc.  He  had  read  contemporary  accounts 
of  Peter  the  Wild  Boy,  the  History  of  Seoarambes  by  D'AIala 
(1677)  and  Foligny'a  Journey  of  Jacques  Sadeul  to  AustraHa 
(1603).  He  may  have  read  Joshua  Barnes's  description  of  « 
race  of  "  Pygmies "  in  his  Cerania  of  1675.  He  copied  the 
account  of  the  storm  in  the  second  voyage  almost  literally  from 
Sturmy's  CompUai  Uariner,  Travelleis'  tales  were  delib^tely 
embalmed  by  Swift  in  the  amber  of  his  irony.  Something 
similar  was  attempted  by  Raspe  in  his  Munchausen  ^xty  years 
later. 

Swift's  grave  hmnottr  and  power  of  enforcing  momentous 
truth  by  ludicrous  exaggeration  were  next  displayed  in  his 
Modest  Proposal  for  Presenting  the  Children  of  Poor  People 
from  being  a  Burden  to  their  Parents  or  the  Country j  by  fattening 
and  eating  them  (1749),  a  parallel  to  the  Argument  against 
Abolishing  ChristianUyt  and  as  great  a  masterpiece  of  tragic 
as  the  latter  is  of  comic  irony.  The  Directions  to  Savants 
(first  published  in  r  74  5)  in  like  manner  derive  their  oyerpowering^ 
comic  force  from  the  imperturbable  solemnity  with  which  aU 
the  misdemeanours  that  domestics  can  commit  are  enjoined 
upon  them  as  duties.  The  power  of  minute  observation  dis« 
played  is  most  remarkable,  as  also  in  Polite  Conversation  (written 
in  i73r,  published  in  1738),  a  surprising  assemblage  of  the 
vulgarities  and  trivialities  current  in  ordinary  talk.  As  in 
the  DireclionSi  the  satire,  though  cutting,  is  good-natuied,  and 
(he  piece  shows  more  animal  spirits  than  nsual  in  Swift's  latter 
years.  It  was  a  last  flash  of  gaiety.  The  atta<±s  of  giddiness 
and  deafness  to  wliich  he  had  always  been  liable  increased' upon 
him.  Already  in  1731  he  complains  that  the  buasmg  in  hbears 
disconcerts  and  confounds  him.  After  the  Directions  he  writes 
little  beyond  occa^nal  verses,  not  seldom  indecent  and  com* 
monly  trivlaL  He  sought  refuge  from  inferior  sodety  often 
in  nonsense,  occasionaUy  in  obscenity.  An  exception  must  be 
made  in  the  case  of  the  delightful  Hamilton*s  Ansii,  and  still 
more  of  the  verses  on  his  own  death  (1731),  one  of  the  most 
powerful  and  also  one  of  the  saddest  of  his  poems.  In  The 
Legion  Clnh  of  r736  he  composed  the  fiercest  d  all  his  verse 
satires.  He  hated  the  Irish  parliament  for  its  lethargy  and  the 
Irish  bishops  lor  their  Interference.  He  fiercely  opposed  Arch- 
bishop Boulter's  plans  for  the  reform  of  the  Irish  currency,  but 
admitted  that  his  rsal  objection  was  sentimental  t  iht  coins 
should  be  stradt  as  well  as  ditulated  hi  Ireland.  His  ttuartions 
in  repressmg  robbery  and  mendicancy  were  strenuous  and 
SuccessfuL  His  popularity  remained  as  great  as  ever  ^(he 
tecdved  tfa6  freedom  of  Dublin  m  1739),  and,  when  he  was 
menaced  by  the  buDy  Bettesworth,  Dublin  rose  aa  one  man' to 
defend  him.  He  governed  his  calhednl  with  great  strictness 
and  consdentiousness«  and*  for  years  after  Stella's  death  con^ 
tinued  to  hold  a  miniature  court  at  the  deanery.  But  his 
failings  of  mind  were  tffifffhstfil  by  his  bodily  inliiinitics;  he 
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grew  more  and  mora  wfaimiloel  tad  capriciow,  morbidly  wt- 
pidous  and  morbidly  panimoiuus;  old  friends  were  estranged 
or  removed  by  death,  and  new  friends  did  not  come  forward 
in  their  place.  For  many  years,  neverthdess,  be  maintained 
a  correH)ondence  with  Fopt  and  BoUngbroke,  and  with  Arbuth- 
not  and  Gay  until  their  deaths,  with  such  warmth  as  to  prove 
that  an  ill  opinion  of  mankind  had  not  made  him  a  misanthrope, 
and  that  human  affection  and  sympathy  were  still  very  necessary 
to  him.  The  letters  become  scarcer  and  scarcer  with  the  decay 
of  his  faculties;  at  last,  in  1740,  comes  one  to  his  kind  niece, 

Mra  Whiteway,  of  heartrending  pathos: — 

"  I  have  been  very  miseiablc  all  night,  and  to-day  extremdy  deaf 
and  full  of  pain.  I  am  so  stupid  and  confounded  that  I  cannot 
express  the  mortiikation  I  am  under  both  of  body  and  mind.  All 
I  can  say  is  that  I  am  not  in  torture;  but  I  daily  and  hourly  expect 
it.  Pray  let  me  know  how  )wur  health  is  and  your  family:  I  hardly 
understand  one  word  1  write.  I  am  sure  my  days  will  be  very 
few;  few  and  miserable  they  must  be.  I  am,  for  those  few  days, 
yours  entirely — Jonathan  Swtrr. 

"  If  I  do  not  blunder,  it  is  Saturday,  July  36,  174O. 

"  If  I  live  till  Monday  I  shall  hope  to  see  you,  perhaps  for  the 
last  time." 

Account  book  entries  continue  until  1742. 

In  March  1742  it  was  necessary  to  appoint  g\iardians  of  Swift's 
person  and  estate.  In  September  of  the  same  year  his  physical 
malady  reached  a  crisis,  from  which  he  emerged  a  heli^ess  wreck, 
with  faculties  paralysed  rather  than  destroyed — "  He  never 
talked  nonsense  or  said  a  foolish  thing."  The  particulars  of 
his  case  have  been  investigated  by  Dr  Bucknill  and  Sir  William 
Wilde,  who  have  proved  that  he  suffered  from  nothing  that  could 
be  called  mental  derangement  until  the  "  labyrinthine  vertigo  " 
from  which  he  had  suffered  all  his  life,  and  which  he  erroneously 
attributed  to  a  surfeit  of  frvit,  produced  paralysis,  "  a  symptom 
of  which  was  the  not  uncommon  one  of  aphasia,  or  the  auto< 
matic  utterance  of  words  ungovemed  by  intention.  As  a  con- 
sequence of  that  paralysis,  but  not  before,  the  brain,  already 
weakened  by  senile  decay,  at  length  gave  way,  and  Swift  sank 
into  the  dementia  which  preceded  his  death."  In  other  words 
he  retained  his  reason  until  in  his  74th  year  he  was  struck  down 
by  a  new  disease  in  the  form  of  a  localized  left-sided  apoplexy  ot 
cerebral  softening.  Aphasia  due  to  the  local  trouble  and  general 
decay  then  progressed  rapidly  together,  and  even  then  at  76,  two 
more  years  were  still  to  elapse  before  "  he  exchanged  the  sleep 
of  idiocy  for  the  sleep  of  death."  The  scene  closed  on  the  igtb 
of  October  1745.  With  what  he  himself  described  as  a  satiric 
touch,  his  fortune  was  bequeathed  to  found  a  hospital  for  idiots 
and  lunatics,  now  an  important  institution,  as  it  was  in  many 
respects  a  pioneer  bequest.  He  was  interred  in  his  cathedral 
at  midnight  on  the  22nd  of  October,  in  the  same  coffin  as  Stella, 
with  the  epitaph,  written  by  himself,  "  Hie  depositum  est 
corpus  Jonathan  Swift,  S.T.P.,  hujus  ecdesiae  cathedralis 
decani;  ubi  saeva  indignatio  cor  ulterius  laccrare  nequit.  Abi, 
viator,  et  imitare,  si  poteris,  strenuum  pro  vizili  libertatis 
vindicem." 

The  stress  which  Swift  thus  laid  upon  his  character  as  an 
Assertor  of  liberty  has  hardly  been  ratified  by  posterity,  which 
has  apparently  neglected  the  patriot  for  the  genius  and  the  wit. 
Not  unreasonably;  for  if  half  his  patriotism  sprang  from  an 
instinctive  hatred  of  oppression,  the  other  half  was  disappointed 
egotism.  He  utterly  lacked  the  ideal  aspiration  which  the 
patriot  should  possess:  his  hatred  of  villany  was  far  more  intense 
than  his  love  of  virtue.  The  same  cramping  realism  din^  to 
him  everywhere  beyond  the  domain  of  potitics— in  his  religion, 
in  his  fandes,  in  his  affections.  At  the  same  time,  it  is  the  secret 
of  his  wonderful  concentration  of  power;  he  realizes  everything 
with  such  intensity  that  he  cannot  fail  to  be  impressive.  Except 
in  his  unsuccessful  essay  in  history,  be  never,  after  the  mistake 
of  his  first  Pindaric  attempts,  strays  beyond  his  sphere,  never 
attempts  what  he  is  not  qualified  to  do^  and  never  fails  to  do 
it.  His  writings  have  not  one  literary  fault  except  their  occa- 
sional looseness  of  grammar  and  their  frequent  indecency.  Within 
certain  limits,  his  imagination  and  invention  an  as  aaive  as 
those  of  the  most  creative  poets.  As  a  master  of  humour, 
irony  and  invective  he  has  no  superior;  his  reasoning  powers 
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are  no  less  KmackaUe  witfahi  their  rao0e»  but  he  sever  gets 
beyond  the  range  of  an  advocate.  Few  men  of  so  much  mental 
force  have  had  so  little  genius  for  speculation,  and  be  is  con« 
staatly  dominated  by  fierce  instincts  which  he  mistakes  for 
reasons.  As  a  roan  the  leading  note  of  his  character  is  the  same 
— strength  without  elevation.  His  master  passion  is  imperious 
pride — the  lust  of  despotic  dominion.  He  would  have  his 
superiority  acknowledged,  and  cared  little  for  the  rest.  Place 
and  profit  were  comparatively  indifferent  to  him;  he  declares 
that  he  never  received  a  farthing  for  any  of  his  works  except 
GtiUher*s  Travels ^  and  that  only  by  Pope's  management;  and 
he  had  so  little  regard  for  literary  fame  that  be  put  bis  name  to 
only  one  of  his  writings.  Contemptuous  of  the  opinion  of  bis 
fellows,  he  hid  his  virtues,  i>araded  his  faults,  affected  some 
faihngs  from  which  he  was  really  exempt,  and,  since  bis  munifi- 
cent  charity  could  not  be  concealed  from  the  rodpients, 
laboured  to  spoil  it  by  gratuitous  surliness.  Judged  by  some 
passages  of  bis, life  he  would  appear  a  heartless  egotist,  and  yet 
he  was  capable  of  the  sincerest  friendship  and  could  never 
dispense  with  human  sympathy.  Thus  an  object  of  pity  as  well 
as  awe,  he  is  the  most  tragic  figure  in  our  literature— the  only 
man  of  his  age  who  could  be  conceived  as  affordmg  a  groundwork 
for  one  of  the  creations  of  Shakespeare.  *'  To  think  of  him," 
says  Thackeray,  "  is  like  thinking  of  the  ruin  of  a  great  empire." 
Nothing  finer  or  truer  could  be  saSd. 

Swift  inoculated  the  Scriblerus  Club  with  his  own  hatred  of 
pedantry,  cant  and  circumlocution.  His  own  prose  is  the  acme 
of  incisive  force  and  directness.  He  uses  the  vernacular  with 
an  economy  which  no  other  English  writer  has  rivalled.  There 
is  a  masculinity  about  his  phrases  which  makes  him  as  clear 
to  the  humblest  capadty  as  they  are  capable  of  bdng  made  to 
anyone.  Ironist  as  he  is,  there  is  no  writer  that  ever  wrote 
whose  meaning  is  more  absolutely  unmistakable.  He  is  the 
grand  master  of  the  order  of  plain  speech.  His  influence,  which 
grew  during  the  i8th  century  in  spite  of  the  depreciation  of 
Dr  Johnson,  has  shared  in  the  eclipse  of  the  Queen  Anne  wits 
which  began  about  the  time  of  Jeffrey.  Yet  as  the  author  of 
CuUher  he  b  still  .read  all  over  the  world,  while  in  England 
disdpleship  to  Swift  is  recognized  as  one  of  the  surest  passports 
to  a  prose  style.  Among  those  upon  whom  Swift's  influence 
has  been  most  discernible  may  be  mentioned  Chesterfield, 
Smollett,  Cobbett.  Hazlitt,  Scott,  Borrow,  Newman,  BeUoc. 

AuTHORirns.— Among  the  authorities  for  Swift's  life  the  first 
place  is  still  of  course  occupied  by  his  own  writings,  especially  the 
fragment  of  autobio^phy  now  at  Trinity  College,  Dublin,  and  his 
Correspondence,  which  still  awaits  an  authoritative  annotated 
edition.  The  most  important  portion  is  contained  in  the  Journal 
to  Stella.  Twenty-five  of  these  tetters  on  jSwift's  death  became  the 
property  of  Dr  Lyon.  Hawkesworth  bought  them  for  his  1766 
edition  of  the  Works  and  eventually  gave  them  to  the  Briti&h 
Museum.  Forty  additional  letters  were  published  by  D»n  Swift 
in  1768  fof  these  only  No.  i  survives  m  the  British  Museum). 
Shendan  brought  out  the  complete  Jomrnal  in  1784  in  a  mangled 
form,  but  the  text  has  as  far  as  possible  been  restored  by  roooem 
editors  such  as  Forstcr,  Rylands  and  Ait  ken.  A  full  annotated 
edition  is  in  course  of  preparation  by  H.  Spencer  Scott.  The  Vanessa 
correspondence  was  used  by  Sheridan,  but  first  pubGSbed  in  full 
by  Sir  Walter  Scott,  and  Swift's  letters  to  his  friend  Knigfatley 
Cnetwode  of  Woodbrook  between  1714  and  1731,  over  fifty  in 
number,  were  first  issued  by  Dr  BIrkbecK  HIII  in  1899.  The  more 
or  less  contemporary  lives  m  Swift,  most  of  which  contain  a  certain 


^  Swift  (1 755) ;  and  Thomas  Sheridan's  Ufe  (of  1785).  Dr.  Hawkes^ 
worth,  in  the  life  prefixed  to  his  edition  oT  the  Worh  in  17^5,  adds 
little  of  importance.  Dr  Johnson's  Lift  is  marred  by  manifest 
prejudice.  Dr  Barrett  produced  an  Ess^y  ttfon  the  "Earty  Life 
of  some  value  (in  1808).  Six  years  later  cnrae  tne  usdul  bioKiBphy 
of  Sir  Walter  Scott,  and  (in  1619)  a|^>earcd  the  elaborate  L^*  by 
W.  Monck  Mason  in  the  form  of  an  appendix  to  his  ponderous 
History  of  St  JPatrick's.  A  new  epoch  <rf  investigation  was  inaugu- 
rated by  John  Forster,  who  began  a  new  scrutiny  of  the-occumulated 
materiai  and  published  his  first  volume  in  1875.  Invaluable  in 
nnany  respects,  it  exhibited  the  process  as  well  as  the  result  of  bk>- 
araphy,  and  never  got  beyond  17".  The  Life  by  Sir  Heory  Craik 
(1882  and  reissues)  now  holds  the  field,  valuable  monographs 
have  been  pftxfueed  by  Sir  Leslie  Stephen  (Men  of  Letters  and  the 
Memoirs,  m  the  Diet,  Nat.  BiofX  by  Thaekeray,  in  his  Englisk 
HMmourisUt  by  W.  R.  Wilde,  in  his  Cloning  Yean  ^  Dean  Swift' f 
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,  Laclv.  kifdBLmdttsffMUc  OPiH^,  fav  a  P.  Moftatty, 
J.'Chiirtoo  ColUii*  (1803),  Max  Siinoa  vi8S£)f  H«nriette  Coidefet 

(IQ07)  and  Sophie  Shilleto  Smith  (1910).  The  anecdotes  of  Swift 
fcbted  in  Spence,  LaeliHa  Pilkinglon,  Wilaon't  SwifHana,  Ddany't 
Awlobioirafhyt  «c.,  though  often  amuriiig,  can  haraly  bo  accepCwd 
uatttheotic 

The  coQectivQ  editions  of  Dr  Hawkesiiorth  (various  iaaiaes,  1755-* 
1779},  T.  Sheridan  (1785),  John  Nichols  (1801,  1804.  1808);  Scott 
(1814  and  1821)  and  Koscoe'  (a  vols.,  1840)  have  been  m  most 
R9pects  saperaeded  by  the  edition  in  Bohn^  Standaid  Ubrary  hi 
fourteen  volumes  Oncluding  the  two  subsequently  issued  volumes 
of  Poems)  (1807-xoxo):  anaooed  aa  follows:  I.  Eiiog;  Intioduction 
by  W.  E.  H.  Lecfcy;  Tale  of  a  Tub;  BaUle  of  tk$Book»;  Critical 
Essay  upon  the  Faculties  of  the  Mind;  The  Bickerstaff  Patn^hlels,  8tc., 
ei  Temple  Scott.  II.  Journal  to  SleUa,  ed.  F.  Ryland  (two  por* 
tnita  o(  Stella).  III.  and  IV.  WriHngs  an  Religion  and  the  Chmnk, 
cd.  Temple  Scott  V.  HisioHcal  and  PoUtieal  Tract^—Eng^sk, 
ed.  Temple  Scott.  VI.  Hiitmcal  and  Political  Tracts— Irish,  ed. 
Temple  Scott.  VII.  The  Drapier's  Letters,  ed.  Temple  Scott. 
VIIL  and  XI.  Literary  Essays,  inchidinr  Culliver^s  Travels  (ed. 
G.  R,  Dennis);  A  Proposal  for  CorrecHng,  Imfming  emd  Ascertain' 
m  tie  EnMsh  rsKfrn;  Stints  towards  an  Essay  on  Conoersationi 
Ouracteri  Directions  to  Sereantst  said  Autobiographical  Frapnenit 
ed.  Temple  Scott.  IX.  Contributions  to  the  Examiner^  Tatter, 
SAeelaier,  Ac,  ed.  Temple  Scott.  X.  Historical  Writings,  including 
the  Four  Last  YeoMs;  Abstrad  of  English  History;  and  Ranarks  on 
Bvnet,  ed.  Temple  Scott.  All.  sinays  on  the  Portnits,  &c. 
Bibliography  by  W.  Spencer  Jackson,  and  Index.  Twelve  por^ 
tnits  of  Swift  are  included  in  the  worlo  in 'addition  to  two  portraits 
of  Stelb  and  one  of  Vanessa*  XIII.  and  XIV.  Fbems,  ed.  W. 
Enut  Browning. 

Tranilationaand  editions  of  CullOm^s  Travels  have  been  numenms. 
"  ValuaUe  Notes  for  a  Bibliography  of  Swift  "  were  publiabed  by 
Or  S.  Lane  Poole  in  The  Bibliographer  (November  1884). 

(R-G.;T.  Sb.) 

SWIFT,  a  bird  so  called  from  tbe  extreme  qpeed  of  its  fii{^t, 
vhich  apparent]/  exceeds  that  of  any  other  British  !^edes, 
the  Bxrvndd  apus  of  Liimaeus  tai&Cypsdus  apus  or  murarius 
of  modem  ornithologists.  Swifts  were  formerly  associated 
wilh  swallows  iqjv.)  in  classification,  but  whilst  the  latter  are 
true  Passeres,  it  is  now  established  that  swifts  are  Coraciiform 
birds  (see  6iiU)s)  and  the  sub-order  Cypseli  has  been  formed 
to  mdude  them  and  their  neailst  allies,  the  humming-birds. 
The  four  toes  are  all  directed  forwards,  whereas  in  the  Fasseres 
the  Ullux  b  directed  backwards  and  by  opposing  the  other 
three  makes  the  foot  a  grasping  organ.  Jn  the  swifts,  moreover, 
the  middle  and  outer  digits  have  only  three  Joints  and  the 
metatarsi  and  even  the  toes  may  be  feathered.  Swifts  are 
divided  into  three  sub-famflies:  Macropteryginae,  the  true 
swifts,  of  tropical  Asia,  which  form  a  nest  gummed  by  saliva 
to  branches  of  trees;  Chaditrinae,  building  in  rocks  or  houses, 
ud  with  an  almost  world-wide  range:  it  includes  Chaetura 
palagica,  the  "  chimney-swallow  "  of  the  United  SUtes,  CoUo- 
caUa  fucipkaga  which  obtained  its  specific  name  from  the 
eironeous  idea  that  its  edible  nests  were  formed  by  partly 
digested  seaweed;  Cypselinae,  alsof  world-wide  and  containing 
Cypsdus  apus,  the  common  European  swift.  All  the  swifts  are 
migratory.  Well  known  as  a  summer  visitor  throu^out  the 
peater  part  of  Europe,  the  swift  is  one  of  the  latest  to  return 
from  Africa,  and  its  stay  in  the  country  of  its  birth  is  of  the 
shortest,  for  it  generally  disappears  from  England  very  early  in 
August,  though  occaaonally  to  be  seen  for  even  two  months 
later. 

The  swift  commonly  chooses  hs  nesting-place  in  holes  under 
the  caves  of  buildings,  but  a  crevice  in  the  face  of  a  quarry,  or 
even  a  hollow  tree,  will  serve  it  with  the  accommodation  it 
requires.  Thb,  indeed,  is  not  mudi,  since  every  natural  function 
ocept  sleepy  oviposition  and  incubation,  is  performed  on  the 
ving,  and  the  easy  ^volutions  of  this  bird  in  the  air,  where  it 
Kmahis  for  houzB  together,  are  the  admiration  of  all  who  witness 
them.  Though  cxmskkarably  hoger  than  a  swallow,  it  can  be 
RcogDJzed  at  a  dBbtance  less  by  Its  size  than  b^  its  peculiar 
shape.  The  head  sotrcely  projects  from  the  anterior  outline  of 
^  pointed  wings,  which  form  an  almost  continuous  ^arve,  at 
light  angles  to  which  extend  the  body  and  tail,  resembling  the 
handle  of  the  crescentic  cutting-knife  used  in  several  trades, 
while  the  wings  represent  the  blade.  The  mode  of  iligbt  Of  the 
two  birds  is  also  unlike,  that  of  the  swift  being  much  more 
iteady,  and,  rapid  as  it  is,  ordinarily  free  from  Jerks.    The  whole 


plamage,  except  a  greyish  white  patch  imder  the  chin,  is  a  sooty 
black,  bttt  glossy  above.  Though  its  actual  breedlng-placte 
are  I^  no  means  numerous,  its  extraordisary  speed  and  discur* 
sive  habit*  make  the  swift  widely  distributed;  and  tfarou^out 
England  scaxcdy  a  summer's  day  passes  without  its  being  seen 
in  most  places.  A  larger  spedes,  C.  nulba  or  C.  olpimu,  with 
the  lower  parts  dusky  white,  which  has  its  home  in  many  of  the 
mountainous  parts  of  central  and  southern  Buxope,  has  several 
times  been  observed  in  Britain,  and  two  examples  of  a  species 
of  a  Very  distl&ct  genus  Ckaetnraf  which  has  its  home  in  northern 
Asia,  but  regularly  emigrates  thence  to  Australia,  have  been 
obtained  in  England  (Proe,  Zoti.  Soc.,  1880^  p.  i). 

Amonjg:  other  peculiarities  the  swifts,  as  long  ago  described 
(probably  from  John  Hunter's  notes)  by  Sir  E.  Home  (Pkil.  Trans, 
1817,  ppk  xti  et  aeq.,  pL  xvi.),  are  remarkable  forthe  development 
oC  tbetr  salivary  glands,  the  seeretiona  of  whkh  serve  in  most  spedes 
to  jg;lue  togetlwr  the  materials  of  which  the  nests  are  composed, 
and  in  the  H>ecies  of  the  genus  CMocalia  form  almost  the  whole 
substance  of  the  structure.  These  axe  the  "  fcdibte "  nests  so 
eagerlv  sought  by  Chinese  epicures  as  an  Ingcediettt  for  soup^  These 
teniarkable  nesU  consist  essentially  of  mucusb  secreted  by  the  sali- 
vary glands  above  mentioned,  which  dries  and  looln  like  ismglasa. 
Their  marketable  value  depends  on  their  colour  and  purity,  for  they 
axe  often  intermixed  with  feathers  and  other  foreign  sub^nces. 
The  swifts  that  construct  these  *'  edible  "  nests  form  a  senus  CoUo- 
£af*a,  with  many  spedes;  but  they  inhabit  chiefly  the  idands  of  the 
Indian  Ocean  from  the  north  of  Madajgascar  eastward,  as  well  as 
many  of  the  tropkal  islands  of  the  I^cinc  so  far  as  the  Maraucsas— 
one  species  occurring,  in  the  hill-country  of  India.  They  orced  in 
caves,  to  which  they  resort  in  great  numbers,  and  occupy  them 
Jointly  and  yet  alternately  with  bats— the  mammals  bdng  the  lodgers 
by  day  and  the  birds  by  night.  (A.NO 

SWIMMINQ  (from  '*  swhn,"  A.S.  nrtmrnan,  the  root  being 
common  in  Teutonic  languages),  the  action  of  sdf-support  and 
self-propuluon  on  or  in  water;  though  used  by  analogy  of 
inanimate  objects,  the  term  is  generally  connected  with  animal 
progression  and  specially  with  the  art  of  self-propulsion  on 
water  as  practised  by  man.  Natation  (the  synonym  derived 
from  Lat.  natare)  is  one  of  Ae  most  useful  of  the  physical 
acquirements  of  man.  There  have  been  cases  in  which  beginners 
have  demonstrated  some  ability  in  the  art  upon  their  first 
immersion  in  deep  water,  but  generally  speaking  it  is  an  art 
which  has  to  be  acquired.  For  many  years  Great  Britain  held 
the  supremacy  in  this  particular  form  of  athletics,  but  conti- 
nental, Australian  and  American  swimmers  have  so  much 
improved  and  have  developed  such  speedy  strokes,  that  the 
claim  can  no  longer  be  maintained.  English  swimmers  have', 
however,  the  satisfaction  of  knowing  that  in  a  great  measure 
through  them  has  come  about  the  very  great  interest  iidiich  is 
now  taken  in  the  teaching  of  swimming  throughout  the  world, 
and  more  partictilarly  on  the  continent  of  Europe,  where  they 
have  made  frequent  tours  and  given  instructive  displays  of 
swimming,  life-saving  (see  Drowning),  and  water  polo  lq.t.)\ 
the  latter  a  water  game  entirely  British  in  its  origin. 

The  teaching  of  swimming  has  been  taken  up  in  schools,  and 
where  the  work  is  well  done  it  is  customary  to  use  a  form  of 
land  drill  so  as  to  impress  upon  the  pupils  some  idea  of  the  motions 
which  have  to  be  made  in  order  to  progress  through  the  water. 
This  drill  is  the  prdiminaiy  practice  to  the  teaching  of  the 
breast  stroke.  This  stroke  is  about  the  most  useful  of  sll  the 
known  forms  of  swimming,  more  particularly  when  any  one  is 
thrown  overboard  in  dothes;  and  thou{^  speed  swimmers  look 
upon  it  as  obsolete,  it  is  undoubtedly  the  best  fdr  a  long-distance 
swim,  such  as  across  the  En^ish  Channel,  or  other  similar  feats. 
A  knowledge  of  it,  as  wdl  as  of  the  bock  Orokot  is  essential  to  the 
effective  saving  oi  life. 

When  learning  the  breast  stroke^  the  first  thmg  to  avoid  is 
undue  haste  and  rapidity  in  the  movements.  It  is  this  fault, 
probably  born  df  nervousness,  which  causes  many  to  aver  that 
though  eager  to  do  so,  they  have  never  been  able  toleam  to  swim.. 
Rapid  action  of  the  arms  only  exhausto  the  learner,  whose  breath- 
ing then  becomes  hurried  and  irregular,  and  as  a  consequence 
he  fails  to  preserve  the  buoyancy  necessary  for  carrying  him 
along  the -surface.  When  starting  for  the  first  stroke  the  be- 
ginner idiould  draw  the  dbows  nesriy  to  the  side,  at  the  same 
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time  biinglDg  up  the  fmetno  and  hands  to  the  frant  of  the  chest 
with  the  palms  of  the  hands  downwards  near  to  the  surface 
ol  the  water,  the  fingers  being  extended  and  closed  and  the 
forefingers  and  thundbs  nearly  Couching.  The  hands  are  then 
pushed  forward  in  front  of  the  body  to  the  full  extent  of  the 
anas,  the  palms  of  the  hands  are  turned  slightly  outwards, 
and  the  arms  swept  round  until  in  a  right  angle  with  the  shoulders, 
when  the  elbows  are  dropped  and  the  hands  come  up  in  front 
of  the  chest  for  the  next  stroke.  The  arms  should  not  be  kept 
rigid,  but  allowed  to  work  gracefully.  As  the  arms  are  swept 
backwards  the  legs  are  drawn  up,  the  knees  being  turned  out- 
ward to  the  right  and  left  and  the  heels  nearty  touching.  The  legs 
are  then  lucked  outward  and  swept  nnmd  as  the  arms  are  being 
pushed  forward  to  their  fullest  extent,  a  "  flip  "  being  given  with 
each  of  the  feet,  which  must  be  kept  loose  at  the  ankles  and  in  the 
same  position  as  when  standing.  AU  beginners  have  the  great 
fault  of  trying  to  make  the  limbs  too  rigid,  thereby  causing  stiff- 
ness and  possibly  cramp.  Another  difficulty  with  them  is 
the  question  of  breathing,  but  if  the  learner  will  remember  to 
inhale  when  making  each  backward  sweep  of  the  arms,  much  of 
the  difficulty  usually  experienced  at  the  start  will  be  overcome. 
Expiratiod  should  be  carried  out  during  the  other  portion  of  each 
stroke.  The  important  thing  is  to  keep  the  body  as  level  along 
the  surface  as  possible,  and  at  the  same  time  get  regular  and 
natural  breathing.  The  holding  of  the  breath  for  two  or  three 
Strokes  will  exhaust  the  beginner  more  than  anything  else. 

A  knowledge  of  the  bach  stroke  can  easily  be  acquired  by  those 
who  are  able  to  swim  on  the  breast,  for  the  leg  action  is  very 
similar  and  the  principles  relating  to  the  use  of  the  arms  are 
almost  the  same.  The  arms,  instead  of  being  moved  through 
the  water,  are  lifted  in  the  air  and  carried  out  to  beyond  the  head 
with  the  palms  upwards.  The  palms  are  then  lightly  turned 
and  the  arms  swept  round.  Just  as  this  action  is  being  made 
the  legs  are  drawn  up  as  in  the  breast  stroke,  the  body  being 
allowed  to  travel  on  with  the  force  of  the  kick  as  the  arms  are 
extended  beyond  the  head.  The  great  difficxdty  that  a  back 
swimmer  has  to  contend  with  in  open  water  is  that  of  steering, 
and  the  best  way  to  overcdme  it  is  to  take  an  object  for  a  guide 
before  starting  and  hold  the  head  slightly  to  the  side  so  as  to 
Steer  by  iL 

At  one  time  the  side  stroke  was  the  great  racing  stroke;  the 
body  being  placed  on  the  side,  the  upper  arm  worked  from  the 
head  to  the  upper  side  of  the  body,  the  lower  arm  taken  down- 
wards through  the  water  to  the  underside  ot  the  body  and  a 
sdssor-like  kick  made  with  the  legs;  but  this  has  now  been 
generally  given  up  in  favour  of  the  over-arm,  trudgm  and  crawl 
strokes. 

In  the  over-arm  stroke  the  body  is  usually  turned  on  the  right 
side.  At  the  start  the  lower  arm  is  pulled  downwards 
towards  the  hips,  the  fingers  being  kept  closed  and  the  hand 
flat,  so  as  to  present  a  large  surface  to  the  water.  When  the 
stroke  is  finished  the  hand  is  turned  qxuckly  palm  upwards, 
so  that  together  with  the  lower  part  of  the  arm  it  cuts  the  water 
sideways,  the  arm  being  almost  bent  double.  Then,  as  it  is  shot 
forward,  the  hand  is  gradually  turned  from  palm  upwards  to 
palm  downwards,  until,  when  it  arrives  at  its  position  beyond 
the  head,  it  is  ready  for  the  next  stroke.  The  recovery  and  the 
pull  ought  to  be  effected  as  quickly  as  possible,  llie  upper 
arm  stroke  is  started  when  the  downward  stroke  of  the  under 
or  right  arm  is  finished.  It  is  started  in  front  of  the  forehead, 
the  arm  being  slightly  bent  and  the  fingers  pointing  downwards. 
The  hand  is  puUcd  past  the  face  and  chest  with  the  arm  bent  at 
right  angles  and  swept  back  in  front  of  the  body,  the  arm  gradu- 
ally straightening  as  it  leaves  the  water  opposite  the  hip.  When 
the  hand  is  opposite  the  hip  it  should  be  brought  quickly  out 
of  the  water  and  sent  forward  for  the  next  stroke.  When  the 
upper  arm  is  opposite  the  shoulder  in  its  pull  through  the  water 
the  legs  are  kicked  wide  apart  and  closed  again  at  the  moment 
when  the  hand  leaves  the  water.  The  kick  is  completed  and 
the  legs  straightened  before  the  left  hand  is  replaced  ready  for 
the  next  stroke.  As  the  legs  are  opened  the  upper  leg  is  kicked 
forward  with  the  knee  slighiiiy  bent,  and  the  loot  kept  in  its 


ordinary  positloo.  Tlie  lower  leg  b  bent  doobfe  oatll  the  hed 
approaches  the  thigh,  which  is  brought  backwards  sli^tly. 
In  the  actual  kick  the  upper  leg  is  sent  forward,  and  as  it  is 
straightened  vigorously  the  under  leg  from  the  knee  downward 
comes  forward  to  meet  it  with  a  vicious  kick;  the  swirl  of  the 
feet  and  dosing  of  the  legs  drives  the  body  forward.  This  is 
what  has  come  to  be  known  in  Great  Britain  as  the  '*  Northern 
Kick,"  by  reason  of  its  first  being  introduced  by  Lancashire 
swimmers. 

The  trudgen  stroke,  more  commonly  known  as  the  Irudgeon 
stroke,  and  on  the  continent  of  Europe  as  Spanish  swimming, 
was  first  made  promment  in  England  in  1873  by  a  swimmer 
named  J.  Trudgen,  who  stated  that  he  had  acquired  a  knowledge 
of  it  wtile  in  South  America.  It  was,  however,  known  to  Chas, 
a  writer  on  swimming,  who  described  !t  in  1825  as  **  The  Thrust.'* 
Trudgen's  speed  was  so  great  for  his  time  that  swimmers  quickly 
copied  his  style,  and  it  is  from  this  stroke  that  the  crawl  stroke 
has  been  developed.  When  swimming  Trudgen  kept  on  the 
chest  and  lifted  the  upper  part  of  his  body  at  each  stroke  out 
of  the  water,  and  at  each  swing  of  the  arms  pulled  himself  forward, 
a  considerable  swirl  of  the  water  occurring  as  each  movement 
was  finished.  The  arms  were  brought  forward  sidewa3rs,  each 
completing  a  circle  on  each  side  of  the  body,  and  the  head  kept 
completely  above  water.  Those  who  copied  Trudgen  soon 
found  it  was  less  laborious  and  equally  as  fast  to  use  a  double 
over-«'rm  stroke  with  the  head  and  chest  well  down,  and  thus 
have  the  body  supported  by  the  water,  using  the  ordinary  over- 
arm leg  kick.  At  first  it  was  considered  a  stroke  only  useful 
for  short  distances  and  for  water  polo  where  speed  is  essential, 
but  the  idea  was  quickly  dispelled,  and  several  men,  as  well  as. 
women,  have  swum  as  far  as  fifteen  miles  with  this  stroke. 

The  cravd  stroke  is,  like  the  trudgen,  an  adapution  from  native 
swimmers.  It  was  not  generally  known  in  Great  Britain  until 
X902,  when  Mr  Richard  Cavill  came  from  Australia  to  compete 
in  the  English  championships,  but  it  is  said  to  be  common  with 
natives  of  the  South  Sea  Islands,  and  from  there  introduced 
into  Australia  about  the  year  190a  From  thence  it  came  to 
Europe,  and  there  Mr  C.  M.  Daniels,  the  American  amateur 
champion,  made  so  excellent  a  study  of  it  that  he  not  only  so 
greatly  increased  his  o^nii  pace  as  to  be  able  to  win  the  English 
championship,  and  beat  the  world's  record  for  a  hundred  yards^ 
but  also  introduced  various  improvements  upon  it.  This 
stroke  is  distina  from  any  other  form  of  swimming:  the  legs 
from  the  knee  upwards  are  kept  in  line  with  the  body  and  almost 
closed;  there  is  no  opening  of  the  legs  or  drawing  up  of  the  knees 
as  for  the  breast,  back  and  side  strokes.  The  swimmer  lies 
flat  upon  his  breast  on  the  surface,  the  lower  part  of  the  legs 
from  the  knee  downward  are  alternately  lifted  above  the  surface 
up  to  the  middle  of  the  calf  and  then  they  are  struck  down 
upon  the  water  with  the  instep  with  all  force  possible.  This 
striking  is  done  from  an  upward  to  a  downward  direction,  one 
leg  at  a  time.  The  arms  are  used  somewhat  similarly  as  in  the 
trudgen  stroke,  they  are  bent  at  the  elbows,  dipped  in  just 
beyond  the  head  and  drawn  smartly  backwards  till  they  come 
out  of  the  water  at  the  hips.  The  right  arm  is  dipped  in  when 
the  left  foot  strikes  downward  and  vice  versa.  The  result  of 
this  movement  is  that  when  one  or  the  other  of  the  limbs  is 
pulling  or  propelling  the  body  through  the  water  at  the  same 
moment  another  limb  is  being  recovered  for  the  next  stroke, 
most  of  the  limbs  are  recovered  through  the  air,  fewer  dead  or 
retarding  points  are  produced  than  in  any  other  stroke,  and  less 
resistance  is  caused  in  the  line  of  progress.  In  performing  any 
other  stroke  most  of  the  limbs  are  recovered  through  the  water. 

One  of  the  most  useful  accomplishments  for  a  swimmer  is 
that  of  floating,  but  curiously  enough  many  of  them  cannot 
acquire  a  knowledge  of  iL  It  is  purely  a  matter  of  buoyancy, 
and  requires  constant  practice  before  one  can  become  perfect 
in  it.  In  learning  to  float  the  beginner  experiences  great  diffi- 
culty in  overcoming  the  tendency  of  the  legs  to  sink,  and  if  after 
frequent  trials  they  are  still  found  to  sink  he  should  get  s<Mne  one 
to  hold  them  up  or  else  place  them  on  the  steps  or  behind  the 
rail  of  the  bath,  and  thus  assisted  learn  to  balance  the  body  on 
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tiK  ntffift^.  Before  doing  to  he  should  oomptetely  fill  his  kings, 
spread  Us  legs  wide;  and  then  lie  backwards  with  the  arms 
extended  in  a  line  with  the  body  and  beyond  the  head,  with 
tbe  palms  upwards,  care  being  taken  to  throw  as  much  weight 
beyond  the  head  as  possible.  Furthermore  be  must  lie  perfectly 
still  and  take  care  not  to  hoUow  the  back  or  raise  the  abdomen 
above  water.  One  may  sink  for  an  instant,  but  if  the  breath 
be  held  tbe  lips  will  come  above  the  surlace,  when  easy  breathix^ 
nay  be  indulged  in.  Only  the  face,  chest  and  toes  should 
appear  above  the  surface  of  the  water.  If  the  feet  still  have  a 
tendency  to  sink  after  they  have  been  gently  released  from  the 
steporraO,  more  weight  should  be  thrown  beyond  the  bead  by 
taming  it  well  back  and  lifting  the  hands  out  of  the  water,  which 
will  raise  the  feet.  A  knowledge  of  floating  is  of  good  service 
to  those  attempting  to  save  life  and  is  also  essential  to  those 
desirous  of  makirg  a  study  of  the  many  tricks  and  scientific  feats 
vhich  are  performed  by  swimmers 

Tbe  usual  method  of  entering  tbe  water  is  by  what  is 
known  as  diving;  some  think  that  it  should  be  termed 
"springing/*  The  best  method  of  learning  to  dive  b  to  stand 
on  the  side  of  the  bath  or  on  the  bank  of  the  river,  and  then 
stoop  down  until  the  body  is  nearly  double,  stretch  out  the 
inns  in  front  of  the  head,  sink  the  head  between  them  and 
gradually  fall  over  into  the  water.  The  ability  to  enter  Ihe 
nter  head  first  will  then  soon  be  acqiured.  To  begin,  the 
legs  should  be  placed  together  and  the  body  kept  erect,  then 
a  few  short  inspirations  should  be  made  and  the  lungs  cleared 
and  inflated,  the  arms  should  be  swung  from  the  front  and 
a  ^ring  made  from  the  ^ving  base.  As  the  feet  leave 
tbe  base  they  should  be  thrown  upwards,  the  body  straightened 
and  the  head  placed  between  the  arms,  which  should  be 
kept  at  full  stretch  beyond  the  head,  with  the  hands  palm 
downwards  and  the  thumbs  touching  so  %s  to  act  as  a  cut- 
water. Immediately  the  body  has  entered  the  water,  the 
bands  should  be  turned  upwards  and  the  body  will  then  come 
to  the  surface  at  once.  In  Idgk  diving  a  leap  is  made  into  mid- 
air,  the  body  straightened  almost  to  horizontal  level,  the  arms 
and  bead  then  declined  towards  the  water  and  the  legs  brought 
np.  This  action  causes  the  body  to  shoot  towards  the  water  at 
i  proper  angle  and  the  dive  is  thereby  made  clean  and  effective. 
A  useful  accomplishment  is  that  known  as  surface  divings  be- 
ause  it  enables  you  to  find  and  bring  an  object  to  the  surface. 
Ihe  conect  method  of  performing  it  is  to  first  swim  a  few  yards 
on  the  surface  with  the  breast  stroke,  take  a  breath,  then 
soddenly  depress  the  head,  look  downwards,  elevate  the  body 
at  the  hips,  and  at  the  same  time  make  a  powerful  stroke  with 
the  legs  and  an  iq)ward  stroke  with  the  hands.  The  impetus 
thus  obtained  will  suffice  to  take  the  swimmer  to  the  bottom  in 
10  ft.  of  water.  Once  imder*  the  surface  it  is  only  necessary  to 
keep  the  head  depressed  and  swim  by  means  of  the  breast  stroke 
in  order  to  find  the  object  of  search.  When  about  to  rise  to  the 
surface,  the  head  should  be  turned  backwards  with  the  eyes 
opwarc^  and  a  vigorous  stroke  made  with  arms  and  legs. 
Plunging  is  not  very  generally  practised,  though  there  b  a 
dtampionship  for  it.  A  plunge  is  a  standing  dive  made  head 
fiist  from  a  firm  take  off,  free  from  spring.  The  body  must  be 
kept  motionless  face  downwards,  no  progressive  movement 
Bust  be  imparted  other  than  the  action  of  the  dive.  The 
plunge  terminates  when  the  plunger  raises  his  face  above  the 
sorface  of  the  water.  With  the  idea  of  preventing  long  tests 
vitbout  breathing,  it  was  deemed  in  1893  advisable  by  the 
svisuning  association  to  impose  a  time  limit  of  one  minute  in 
•11  competitions.  Yet  even  with  this  time  limit,  over  80  ft.  has 
been  plunged.  In  Sweden  and  Germany  sldlled  forms  of 
acrobatic  and  gjrmnastic  diving  have  been  more  largely  practised 
than  in  En^and,  and  as  a  consequence  diving  in  those  countries 
B  in  a  much  higher  state  of  perfection  than  in  En^and,  though 
even  in  England  great  improvement  has  been  made  owing  to  a 
hige  influx  of  Swedish  teachers. 

Most  of  the  principal  races  are  decided  in  baiks,  but  there  has 
^  a  tendency  of  late  years  to  revert  to  open  water  in  the 
runnier  «ad  also  to  encourage  long-dbiaooe  flwimmlng.    The 


first  public  baths  in  Great  Britain  were  opened  by  the  corpora^ 
tion  of  Liverpool  in  1828  and  the  Baths  and  Wa&hbouses  Act 
was  passed  in  1846,  the  first  of  the  London  parishes  to  adopt  the 
act  being  St  Martin's  in  the  Fields,  who  opened  baths  in  Green 
Street,  Leicester  Square  in  1846.  Since  then  public  baths 
have  been  erected  all  over  Great  Britain  and  Ireland,  and  bath 
swimming  has  become,  by  reason  of  the  lack  of  reasonable  open 
water  accommodation,  the  principal  means  of  the  teaching  of 
the  young.  But  open  water  swimming,  and  noore  particularly 
swimming  in  the  sea,  is  the  best  training  and  practice  for  those 
who  really  love  the  art,  because  they  are  able  to  swim  under 
normal  climatic  conditions,  instead  of  in  tepid  water.  Many 
persons  in  England  bathe  in  the  open  all  the  year  round,  notably 
in  tbe  Serpentine  in  London,  on  the  sea-coast  and  in  various 
inland  waters. 

When  bathing  in  the  open,  care  has  to  be  taken  to  avoid  weeds 
or  undercurrents.  In  the  event  of  accidentally  getting  hold  ol 
a  bed  of  weeds,  the  swimmer  should  cease  lucking  and  work 
with  the  arms,  and  the  current  will  then  take  him  through.  If 
he  tries  to  swim  the  weeds  wiU  entangle  his  legs  and  put  him  in 
an  awkward  plight.  If  he  be  carried  away  by  a  current  in  a 
river,  he  should  select  a  spot  en  either  bank  and  swim  (Uagonally 
towards  it,  never  minding  where  he  has  left  his  clothes.  When 
in  the  sea,  the  conditions  are  not  always  the  same,  though  the 
general  rule  of  swimming  diagonally  for  shore  also  applies. 
For  sea  bathing,  however,  it  is  far  better,  no  matter  how  good 
a  swimmer  one  may  be,  to  have  a  boat  in  attendance.  Before 
bathing  in  any  strange  place,  the  swimmer  should  make  himself 
acquainted  with  the  currents  and  the  direction  of  the  tide. 
When  the  tide  is  going  out  the  course  should  be  made  along  the 
coast,  close  in  shore.  In  a  rou^  sea  the  swimmer  should  iK>t 
attempt  to  breast  the  waves,  but  as  each  wave  rises  he  should 
swim  through,  thereby  saving  himself  from  buffeting,  which  il 
long  continued  would  cause  insensibility  or  else  great  waste  of 
physical  power.  When  using  a  boat  for  bathing  the  best  way 
is  to  dive  from  the  stem,  to  which  some  steps  or  a  rope  ladder 
should  be  fixed,  in  order  to  aid  the  swimmer  when  getting  in 
again.  Failing  these  being  at  hand,  the  best  way  is  to  lay  hold 
of  the  stem  with  both  hands  and  then,  making  a  bard  rising  kick^ 
raise  the  body  till  it  rests  on  the  edge  of  the  hips.  Then  smartly 
slip  the  hands  a  little  forward,  turn  to  a  sitting  position  and  enter 
the  boat. 

Speed  swimming  records  are  so  frequently  altered,  that  students 
had  best  obtain  the  Amatetir  Swimming  Association's  Annual 
Handbook,  in  which  are  detailed  the  accepted  records  up  to 
date.  The  improvement  in  speed  has  been  most  remarkable. 
In  1877  the  mile  amateur  record  was  29  m.  25)  sees.;  and  that 
stood  until  1892.  The  record  in  1907  was  24  in.  49 1  sees,  made 
by  Mr  D.  BilUngton.  The  hundred  yards  record  has  been 
similarly  reduced.  In  1878  it  was  1  m.  16}  sees.;  in  x888  it 
had  been  lowered  by  Mr  J.  Nuttall  to  x  m.  6}  sees.*,  and  in 
1907  Mr  C  M.  Daniels,  of  America,  created  a  world's  record 
of  55I  sees.  The  records  over  intermediate  distances  have 
also  been  considerably  lowered  and  many  long-distance  swimming 
records  have  from  time  to  time  been  created.  One  of  the  most 
remarkable  of  these  long-distance  swims  is  the  race,  which  is 
known  as  the  "  Swim  through  London,"  from  Richmond  lock 
and  weir  to  Blackfriars,  which  was  instituted  in  1907  and  won 
by  Mr  J.  A.  Jarvis  of  Leicester,  in  3  hours  24  minutes  6|  sees. 
In  this  event  34  started,  and  ai  finished  the  distance  which 
goes  to  show  that  much  attention  is  being  devoted  to  long- 
distance trials;  in  this  event  Miss  Lilian  M.  Smith  finished 
fourteenth.  Much  interest  has  centred  in  attempts  to  swim 
across  the  English  Channel;  Giptain  Webb,  D.  Dalton  and  F. 
Cavill,  all  claim  to  have  done  it,  but  only  the  swim  of  Captain 
Webb  has  been  accepted  as  genuine.  The  first  recorded  attempt 
was  made  on  the  24th  of  August  1872  by  J.  B.  Johnson,  who 
stsited  from  Dover,  but  remained  in  the  water  only  65  minutes. 
It  was  on  the  12th  of  August  1875  that  Captafai  Matthew  Webb 
made  his  first  attempt.  He  started  from  Dover  and  remained 
in  the  water  6  hours  49  m.,  when  the  weather  becaime  too  rough 
fof  Um  XQ  QOBtiwie.    It  bestimatcd  that  he  was  aboitt  zj|  m. 
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across  when  lie  had  to  cive  np.  On  the.24th-tsth  d  August 
1875,  he  swam  across  the  Englirii  Channel,  diving  horn  the 
Admiralty  PSer,  Dover,  and  touching  Calais  sands,  France, 
after  swimming  for  iz  hours  45  m.  It  is  the  greatest  swim  ever 
recorded,  and  at  the  time  of  the  acoompUshment  created  a  great 
sensation  in  England.*  Since  this  great  achievement,  numerous 
unsuccessful  attempts  have  been  made,  the  best  being  those  of 
MonUgue  Holbein,  Jabes  Wolff  and  T.  W.  Burgess,  and  their 
efforts  created  an  interest  in  long-distance  swimming  in  aU  parts 
of  the  world,  which  has  resulted  m  the  accdknplishment  of  trials 
and  tests  once  thought  impossible. 

Bibliography. — ^The  literature  of  the  subject  of  swimming  is 
considerable:  the  most  useful  work  of  |;eneral  reference  Is  Strimtntni, 
by  Ralph  Thomas  (London,  1904),  with  bibliography.  Other  chm 
works  on  the  technic  of  swimming  that  mav  be  mendoned  are: 
Thevenot.  The  Art  of  Swimmint  (London,  1789) :  Steedman,  Manual 
of  Swimming  (Melbourne,  1867;;  W.  Wilson.  Tie  StrimminilHstrw 
lor  (London,  1883);  A.  Sinclair  and  W.  Henry,  SwimmtHi  (Badmin- 
ton Library,  London,  1893);  C.  M.  Daniels,  How  to  Svim  and- Save 
life  (Spalding's  Library,  London,  1907).  (W.  Hv.) 

SWINBURNE,  ALGERNON  CHARLES  (1837-1909),  English 
poet  and  critic,  was  bom  in  London  on  the  5th  of  April  1837. 
He  was  the  son  of  Admiral  Charles  Henry  Swinburne  (of  an  old 
Northumbrian  family)  and  of  Lady  Jane  Henrietta,  a  daughter 
of  George,  3rd  earl  of  Ashburnham.  It  may  almost  be  said  to 
have  been  by  accident  that  Swinburne  owned  London  for  his 
birthplace,  since  he  was  removed  from  it  immediately,  and  always 
felt  a  cordial  dislike  for  the  surroundings  and  influences  of  life 
in  the  heart  of  a  great  city.  His  own  childhood  was  spent  in  a 
very  different  environment.  His  grandfather.  Sir  John  Edward 
Swinburne,  bart.,  owned  an  estate  in  NorthUmberknd,  and  his 
father,  the  admiral,  bought  a  beautiful  spot  between  Ventnor 
and  Niton  in  the  Isle  of  Wi^t,  called  East  Dene,  together  with 
a  strip  of  underdiff  known  as  the  Landslip.  The  two  homes 
were  in  a  sense  amalgamated.  Sir  Edward  used  to  spend  half 
the  year  in  the  Isle  of  Wight,  and  the  admiral's  family  shared 
his  northern  home  for  the  other  half;  so  that  the  poet's  eaiiiest 
recc^ections  took  the  form  of  strangely  contrasted  emotions, 
inspired  on  the  one  hand  by  the  bleak  north,  and  on  the  other 
by  the  luxuriant  and  tepid  south.  Of  the  two,  the  influences  of 
the  island  are,  perhaps  naturally,  the  stronger  in  his  poetry; 
and  many  of  his  most  beautiful  pieces  were  actually  written  at 
the  Orchard,  an  exquisite  spot  by  Niton  Bay,  which  belonged 
to  relatives  of  the  poet,  and  at  which  he  was  a  constant  visitor. 
*  After  some  years  of  private  tuition,  Swinburne  was- sent  to 
Eton,  where  he  remained  for  five  years,  proceeding  to  Balliol 
College,  Oxford,  in  1857.  He  was  three  years  at  the  University, 
but  left  without  taking  a  degree.  Clearly  he  must  have  culti- 
vated while  there  his  passionate  and  altogether  unacademic  love 
for  the  literature  of  Greece;  but  his  undergraduate  career  was 
unattended  by  university  successes,  be3rond  the  Taylorian  priiie 
for  French  and  Italian,  which  he  gained  in  1858.  He  contributed 
to  the  "  Undergraduate  Papers,"  published  during  his  first  year, 
under  the  editorship  of  John  Nichol.and  he  wrote  a  good  deal 
of  poetry  from  time  to  time,  but  his  name  was  probably  regarded 
without  much  favour  by  the  college  authorities.  He  took  a 
second  class  in  H?T^ifwl  moderations  in  1858,  but  his  name  does 
not  occur  In  any  of  the  "  Final "  honour  schools.  -  He  left 
Oxford  in  x86o,  and  in  the  same  year  published  those  remark- 
able dramas.  The  Queen  Mother  SAd  RosatHond,  which,  despite 
a  certain  rigidity  of  style,  must  be  considered  a  wonderful  pct^ 
formance  for  so  young  a  poet,  being  fuller  of  dramatic  energy 
than  most  of  his  later  plays,  arid  rich  in  really  magnificent  blank 
verse.  The  volume  was  scarcely  noticed  at  the  time,  but  it 
attracted  the  attention  of  one  or  two  literary  judges,  and  was 
by  them  regarded  as  a  first  appearance  of  uncommon  promise. 
■'  It  is  a  mistake  to  say,  as  most  6iographer8  do,  that  Swinburne, 
after  leaving  Oxford,  spent  some  time  fn  Italy  with  Walter 
Savage  Landor.  The  facts  are  quite  otherwise.  The  Swin- 
burne family  went  for  a  few  weeks  to  Italy,  where  the  poet's 
inother,  Lady  Jane,  had  been  educated,  and  among  other  phoes 
they  visited  Fiesole,  where  Landor  was  then  living  in  the  house 
that  had  been  arranged  for  him  by  the  kindnf  of  tht  Biowidiigk 


Swinburne  was  a  great  admirer  of  Landor,  and,  knowing  that 
he  was  likely  to  be  hi  the  same  town  with  him,  had  provided 
himself  with  an  introduction  from  his  Mend,  Richard  Monckton 
Mlbes.  Landor  and  Swinburne  met  and  conversed,  with  great 
hiterest  and  mutual  esteem;  but  the  meetings  were  not  for  more 
than  an  hour  at  a  time,  nor  did  they  exceed  four  or  five  in  number. 
Swinburne  never  lived  in  Italy  for  any  length  of  time.  In  1865 
appeared  the  lyrical  tragedy  of  Atalanta  in  Calydonj  followed 
in  the  next  year  by  the  famous  Poems  and  Baliads,  and  with 
them  the  poet  took  the  public  gaze,  and  began  to  enjoy  at  once 
a  vogue  that  may  almost  be  likened  to  the  vogue  of  Byron. 
Hb  sudden  and  imperative  attraction  did  not,  it  is  true,  extend, 
like  Byron's,  to  the  unliterary;  but  among  lovers  of  poetry  it 
was  sweeping,  permeating  and  sincere.  The  Poems  and  Battadg 
were  vehemently  attacked,  but  Dolores  and  Faustine  were  on 
everyone's  lips:  as  a  poet  of  the  time  has  said,  "  We  all  went 
about  chanting  to  one  another  these  new,  astonishing  melodies.^ 
Ckastdardf  which  appeared  between  Atalanta  and  Poems  and 
Ballads^  enjoyed  perhaps  less  unstinted  attention;  but  it  is  not 
too  much  to  say  that  by  the  close  of  his  thirtieth  year,  in  ^ite 
of  hostility  arid  detraction,  Swinburne  had  not  only  placed 
himself  in  the  hijgjiest  rank  of  contemporary  poets,  but  had 
even  established  himself  as  leader  of  a.  choir  of  singers  to  whom 
he  was  at  once  master  and  prophet. 

Meanwhile,  his  private  life  was  disturbed  by  troublous 
influences.  A  fovourite  sister  died  at  East  Dene,  and  was 
buried  in  the  little  shady  churchyard  of  Bonchurch.  Her  loss 
overwhelmed  the  poet's  father  with  grief,  and  he  could  no  longer 
tolerate  the  house  that  was  so  full  of  tender  memories.  So  the 
family  moved  to  Holmwood,  in  the  Thames  Valley,  near  Read- 
ing, and  the  poet,  being  now  within  sound  0/  the  London  Eteraiy 
world,  grew  anxious  to  mix  in  the  company  of  the  small  body  of 
men  who  shared  his  sympathies  and  tastes.  Rooms  were  found 
for  him  in  North  Crescent,  off  Oxford  Street,  and  he  was  drawn 
into  the  vortex  of  London  life.  The  Pre-Raphaelite  movement 
was  in  full  swing,  and  for  the  next  few  yean  he  was  involved  in 
a  rush  of  fresh  enaotions  and  rapidly  dianging  loyalties.  It  is 
indeed  necessary  to  any  appreciation  of  Swinburne's  genius 
that  one  shotild  underatand  that  his  inspiration  was  almost 
invariably  derivative.  His  first  book  is  deliberately  Shake- 
spearian in  design  and  expression;  the  Atalanta,  of  course,  b 
equally  deliberate  in  its  pursuit  of  the  HeUenic  spuit.  Then, 
with  a  wider  swing  of  the  pendulum,  he  recedes,  in  Poems  and 
BaHads,  to  the  example  of  Baudelaire  and  of  the  Pre-Raphaelites 
themsdves;  with  the  Song  of  Itdy  (1867)  he  is  drawing  towards 
the  revolt  of  Mazzini;  by  the  time  Songs  before  Sunrise  are  com- 
pleted (in  1 871)  he  is  altogether  under  the  influence  of  Victor 
Hugo,  while  Rome  has  become  to  him  "  first  name  of  the  worid4 
names."  But,  if  Swinburne's  inspiration  was  derivative,  his 
manner  was  in  no  sense  imitative;  he  brought  to  poetry  a  spirit 
entirely  his. own,  and  a  method  even  more  individual  than  his 
spirit.  In  summing  up  his  work  we  shall  seek  to  indicate  wherein 
his  originality,  and  his  service  to  poetry  has  lain;  meanwhile, 
it  is  well  to  distinguish  clearly  between-  the  influences  which 
touched  him  and  the  original,  personal  fashion  in  which  he 
assumed  those  influences,  and  made  them  his  own.  The  spirit 
of  Swinburne's  muse  was  always  a  spirit  of  revolution.  In 
Poems  and  BaBads  the  revolt  is  against  moral  conventions  and 
restraints;  in  Songs  before  Sunrise  the  arena  of  the  contest  is  no 
longer  the  sensual  sphere,  but  the  political  and  the  ecclesiastical. 
The  detestation  of  kings  and  priests,  ^hich  marked  so  much 
of  the  work  of  his  maturity,  is  now  in  full  swing,  and  Swin- 
burne's language  is  sometimes  tinged  with  extravagance  and  an 
almost  virulent  animosity.  With  Bolhwdl  (1874)  he  returned 
to  drama  and  the  story,  of  Mary  Stuart.  The  play  has  fine 
scenes  and  is  burning  with  poetry,  but  its  length  not  only 
precludes  patient  enjoyment,  but  transcends  all  possibilities 
Of  harmonious  unity.  Erechtheus  (1876)  was  a  return  to  the 
Greek  inspiration  of  Atalanta;  and  then  in  the  second  series 
of  Poems  and  Ballads  (1878)  the  French  influence  is  seen  to 
be  at  work,  and  Victor  Hugo  begins  to  hold  alone  the  place 
poiteaaed,  at  difierent  times,  by  Bauddau«  and  Massin!.    At 
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this  time  SwinBurne'^  cfiergy  was  &t  levts  hd^iht,'  in  XS79  he 
published  his  eloquent  Study  of  Shakespeare,  and  in  x88o  no 
fewer  than  three  volumes,  The  Modern  Hepudogta^  a  brilliant 
anonymous  essay  in  parody,  SoHgs  of  the  Springtides,  and 
Sltdies  in  Seng.  It  was  shortly  after  this  date  tiuit  -Swinburne's 
friendship  for  Theodore  Watts-Dunton  (then  Theodore  Watts) 
grew  into  one  of  almost  more  than  brotherly  intimacy.  After 
iS3o  Swinburne's  life  remained  without  disturbing  event, 
devoted  entirely  to  the  pursuit  of  literature  in  peace  and  leisure. 
The  conclusion  of  the  £lizabc.than  trilogy,  Mary  Stuart,  was 
published  in  1 881,  and  In  the  following  year  Tristram  of  Lyonesse, 
a  wonderfully  individual  contribution  to  the  modem  treatment 
of  the  Arthurian  legend,  in  which  the  heroic  couplet  is  made  to 
assume  opulent,  romantic  cadences  of  which  it  had  hitherto 
seemed  incapable.  Among  the  publications  of  the  next  few 
}tars  must  be  mentioned  A  Century  of  Roundels,  i8$3;  A  Mid- 
smmer  Holiday,  1884;  and  Miscdlanies,  x886.  The  current 
of  his  poetry,  indeed,  continued  unchecked;  and  though  H 
tould  be  vain  to  pretend  that  he  added  greatly  either  to  the 
raage  of  his  subjects  or  to  the  fecundity  of  his  versification, 
it  B  at  least  true  that  his  melody  was  unbroken,  and  his  mag- 
nificent torrent  of  words  inexhaustible.  His  Marino  Faiiero 
(1SS5)  and  tacrine  (1887)  have  passages  of  power  and  intensity 
oflsorpassed  in  any  of  his  earlier  work,  and  the  rich  metrical 
effects  of  Asirophei  (1894)  and  The  Tale  of  Balin  (1896)  are 
inferior  in  music  and  range  to  none  but  his  own  masterpieces. 
In  18^  appeared. his  Rosamund,  Queen  of  the  Lombards;  in 
1908  his  DiUie  of  Gardia;  and  in'  1904  was  b^un  the  publication 
cf  a  collected  edition  of  his  Poems  and  Dramas  in  eleven 
^'olumes. 

Besides  this  wealth  of  poetry,  Swinburne  was  active  as  a  critic, 
and  several  volumes  of  fine  impassioned  prose  testify  to  the  variety 
and  fluctuation  of  his  literary  allegiances.  His  Note  on  Charlotte 
Bronii  (1877)  must  be  read  by  cver>'  student  of  its  subject;  the 
Study  of  Shakespeare  (1880) — ^followed  in  x<)09  by  The  Age  of 
Shakespeare — is  full  of  vigorous  and  arresting  thought,  and  many 
of  his  scattered  essays  are  rich  in  suggestion  and  appreciation. 
His  studies  of  Elizabethan  literature  are,  indeed,  full  of  *'  the 
noble  tribute  of  praise,"  and  no  contemporary  critic  did  so 
much  to  revive  an  interest  in  that  wonderful  period  of  dramatic 
recmdescence,  the  side-issues  of  which  have  been  generally 
fiomewbat  obscured  by  the  pervading  and  dominating  genius 
of  Shakespeare.  Where  his  enthusiasm  was  heart-whole,  Swin- 
burne's appreciation  was  stimulating  and  infectious,  but  the 
v^ery  qualities  which  give  his  poetiy  its  unique  charm  and 
diaracter  were  antipathetic  to  his  success  as  a  critic.  He  had 
very  little  capacity  for  cool  and  reasoned  judgment,  and  his 
oitidsm  is  often  a  tangled  thicket  of  prejudices  and  predilec- 
tions. He  was,  of  course,  a  master  of  the  phrase;  and  it  never 
happened  that  he  touched  a  subject  without  illuminating  it 
vitb  some  lightning-flash  of  genius,  some  vivid  penetrating 
sugcstion  that  outflames  its  shadowy  and  confused  environ- 
ment. But  no  one  of  his  studies  is  satisfactory  as  a  whole; 
the  faculty  f<»'  sustained  exercise  of  the  judgment  was  denied 
him,  and  even  his  best  appreciations  axe  disfiguted  by  error  in 
^e  and  proportion.  On  the  other  hand,  when  he  is  aroused 
to  literary  indignation  the  avalanche  of  his  invective  sweeps 
^ore  it  judgment,  taste  and  dignity.  His  dislikes  have  all  the 
aiperlative  violence  of  bis  affections,  and  vHa^  both  alike  present 
points  of  great  interest  to  the  analyst,  revealing  as  they  do  a 
^,  varied  and  fearless  individuality,  the  criticism  which  his 
JBtreds  evoke  is  seldom  a  safe  guide.  His  prose  work  also 
"^diides  an  early  novel  of  some  interest,  Lote^s  Cross-currents, 
disinterred  from  a  defunct  weekly,  the  TaUer,  end  revised  for 
poblication  in  1905. 

Whatever  may  be  said  in  criticism  of  Swinburne's  prose,i 
there  is  at  least  no  question  of  the  quality  of  his  poetry,  or  of 
^  important  position  in  the  evolution  of  English  literary  form. 
^0  treat  fitat  of  its  technique,  it  may  safdy  be  said  to  have 
f^lationized  the  whole  system  of  metrical  expression.  It 
1^  EngliBh  poetry  bound  in  the  bondage  of  the  iambic^  it 
i^t  it  re\*e]ling  in  the  freedom  of  the.  choriambus,  the  ductyl 
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and  the  imapRWt.  Entirdy  new  effedts;  a  richness  of  ordbestxa- 
tion  resemUing  the  harmony  of  a  band  of  many  instnuncats; 
the  thnnder  of  the  waves,  and  the  lisp  of  leaves  in  the  wind; 
these,  and  a  score  other  astonishing  poetic  developments  were 
allied  in  his  poetry  to  a  mastery  of  language  and  an  overwhelm- 
ing impulse  towards  beauty  of  form  and  exquisiteness  of  imagina- 
tion. In  Tristram  of  Lyonesse  the  heroic  couplet  underwent 
a  complete  metamorphosis.  Nobnger  wedded  to  antithesis  and 
a  sharp  caesura,  it  grew  into  a  rich  mdodious  measure,  capable 
of  an  infinite  variety  of  notes  and  harmonies,  palpitating, 
intense.  The  service  which  Swinburne  rendered  to  the  English 
language  as  a  vdiide  for  lyrical  effect  is  simply  incalculable. 
He  levohitionized  the  entire  scheme  of  Enghsh  prosody. 
Nor  was  his  Angular  vogue  due  only  to  this  extraordinary 
metrical  ingenuity.  The  effect  of  his  artistic  personality  was 
in  itself  intoxicating,  even  delirious.  He  was  the  poet  of  youth 
insurgent  against  sUl  the  restraints  of  conventionality  and 
custom.  The  young  lover  of  poetry,  when  first-  he  encounters 
Swinburne's  ii^uence,  h  almost  bound  to  be  swept  away  by  it; 
the  wild,  extravagant  licence,  the  apparent  sincerity,  the  vigour 
and  the  verve,  cry  directly  to  the  aspirations  of  youth  like  a 
clarion  in  the  wilderness.  But,  while  this  is  inevitable,  it  is 
also  true  that  the  critical  lover  of  poetiy  outgrows  an  unquesticm- 
ing  alkgiance  to  the  Swinbumian  mood  more  quickly  than  any 
other  of  the  diverse  emotions  aroused  by  the  study  of  the  great 
poets.  It  is  not  that  what  has  been  called  his  "  pauranthro- 
pism" — ^his  universal  worship  of  the  holy  spirit  of  man — ^isin 
itself  an  unsound  philosophy;  there  have  been  many  creeds 
founded  on  such  a  basis  which  have  imprc^Bably  withstood  the 
attacks  of  criticism.  But  the  unsoundness  of  Swinburne's 
philosophy  lies  in  the  fact  that  it  celebrates  the  spirit  of  man 
engaged  in  a  defiant  rebellk>n  that  leads  nowhere;  and  that  as 
a  "  criticism  of  life  "  it  has  neither  finality  nor  a  sufficiently 
high  seriousness  of  purpose.  Walt  Whitman  preaches  very 
much  the  same  gospel  of  the  "  body  electric"  and  the  glory  of 
human  nature;  but  Whitman's  attitude  is  fax  saner,  far  more 
satisfying  than  Swinburne's,  for  it  is  concerned  with  the  human 
spirit  realizing  itself  in  accordance  with  the  unchangeable  laws 
of  nature;  while  Swinburne's  enthusiasm  is,  more  often  than 
not,  directed  to  a  spiritual  revolution  which  sets  the  laws  of 
nature  at  defiance.  It  is  impossible  to  acquit  his  poetry  entirdy 
of  the  charge  of  an  animalism  which  wars  against  the  higher 
issues  of  the  spirit — an  animalism  sometimes  of  love,  sometimes 
of  hatred,  but,  in  both  extremes,  out  of  centre  and  harmony. 

Yet,  when  everything  has  been  said  that  can  be  said  against 
the  unaesthetic  violences  of  the  poet's  accesses,  his  service  to 
'contemporary  poetry  outweighed  all  disadvantages.  No  one 
did  more  to  free  English  literature  from  the  shackles  of  formalism; 
no  one,  among  his  contemporaries,  pursued  the  poetic  calling 
with  so  sincere  and  resplendent  an  allegiance  to  the  daims  of 
absolute  and  unadulterated  poetry.  Some  English  poets  have 
turned  preachers;  others  have  been  seduced  by  the  attractions 
of  philosophy;  but  SA^inbume  always  remained  an  artist 
absorbed  in  a  lyrical  ecstasy,  a  singer  and  not  a  seer.  When 
the  history  of  Victorian  poetry  comes  to  be  written,  it  will  be 
found  that  his  personality  was,  in  its  due  perspective,  among  the 
most  potent  of  his  time;  and  as  an  artistic  influence  it  will  be 
pronounced  both  inspiring  and  beneficent.  The  topics  that  he 
touched  were  often  ephemeral;  the  causes  that  he  celebrated 
will,  many  of  them,  wither  and  desiccate;  but  the  magnificent 
freedom  and  lyrical  resource  which  he  introduced  into  the 
language  will  enlarge  its  borders  and  extend  its  sway  so  long 
as  English  poetry  survives. 

On  the  loth  of  April  1909,  after  a  short  atta<^  of  influenza 
followed  by  pneumonia,  the  great  poet  died  at  the  house  on 
Putney  Hill,  "  The  Pines,"  where  with  Mr  Watts-Dunton  he 
had  lived  for  many  years.  He  was  buried  at  Bonchurch,  Isle 
of  Wight.  (E.  G.) 

SWINDON,  a  market  town  and  munidpal  borough  m  the 
Crickladc  parliamentary  division  of  Wiltshire,  England,  77J  m. 
W.  of  London  by  the  Great  Western  railway.  Pop.  (1801), 
33,001 ;  (1901),  45,006.    li  has  two  parts,  New  and  Old.    The 
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D«w  u>«a  gKV  Up  traond  ttui 
of  the  Great  VlaUru  nilwiy,  and  It  an  bnporUDI  iaDction  on 
that  lyitem  with  a  icparale  lUiion  oa  the  Midland  «Bd  Souib- 
Wolera  JuncUon  lailmy.  ll  arose  rapidly  os  a  urip  of  waale 
bud,  and  churchy  and  diapeU  nere  built  for  Ihc  workmen, 
wboac  tmmb«ra  uoa  ucAeded  10,000.  Each  man  (x^nLribuEfli 
to  a  medical  (und  vrhifh  mamtains  Lhe  fever,  accident  and  general 
botpiUll,  providing  alao  laundrita  and  batbi.  There  ate  a 
mectnnks'  inatitme,  containing  a  large  library,  theatre,  reading- 
rooms  and  lectute-halL  The  company  owna  a  park  with  football 
aikl  cricket  grounda.  An  aisle  of  St  Saviour'a  Church,  dedicated 
Id  190 j,  was  bulll  by  the  prieat  and  congregation  vilh  their 
own  h*nd3.  The  picturesque  old  town  aiandi  on  a  hill  over- 
lootjng  the  Gloucestenbire  borden,  the  White  Hai«  Vale  and 
Lanboum  Down  In  Berkshire,  and  the  great  chalk  uplanda  of 
Marlborough;  while  the  campa  of  filunadon,  Ringibury,  Baiimry 
and  Badhury  are  all  visible.  Hen  the  chief  buildings  are  the 
tfanrch.town-bBll,  market-hall  and  cctneicbange.  Old  Swindon 
received  the  right  of  holding  a  fair  from  Chaises  I.  Coate 
Reservoir,  Icsslhan  3  ra.iioulh.eaB1,  is  a  broad  lake  which  supplies 
a  branch  of  the  Berks  and  Wilts  CanaL  lis  ihons  arc  beau  tifuUy 
d  it  abounds  w  '    '  ' 


the  young  are  Jongitudiiullv 
•oiTve  »kr  lint;  thin  Btnpcd  t 
monthi.    On  the  Other  r»nd 
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BWIKB,  ■  name  propctly 
pig  (Sb.  Krofo),  but  also  including  its  wild  relatives.  As  stated 
ill  the  article  Abtiodaciyla,  these  animals  typify  the  family 
Suidae,  which,  with  tbe  Hippopolasiidse.  conslilule  the  section 
Suina,  a  group  of  equal  nuik  with  the  Pecoia.  The  Suidae 
ue  divisible  into  the  (me  Old  WoHd  swine  [Suinse)  and  the 
American  peccaries  (Dicolylinoc).  Of  tbe  lonner  the  leading 
diancteristica  are  u  follows:  an  elongated  mobile  anout.  with 
an  expanded,  truncated,  neatly  naked,  flat,  ovsl  tenninal  surface 
in  which  the  noitrils  are  placed.  Feel  itairow,  wilb  four  com- 
pletely developed  toa  on  each.  Hoofs  of  Ihc  two  middle  (on 
w<(h  their  cnntlguous  surfaces  flattened.  Tlie  outer  (oes  not 
teadiing  to  the  gtound  In  the  ordinary  walking  position.  Teelb 
vuiable  in  number,  owing  to  the  supprcBsiua  in  tome  lomu 
of  an  upper  incisor  and  one  or  I 


(emp1[fiDd  by  domesticated  pTra 
,«.r.hedemi;ioni..-,|,M.P.i; 
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^u  the  Gnt  lower  praablai  Is  •epacaled  by  an  bilervil 

-   First  and  second  upper  premolars  with  co ' 
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le  piga  in  tbe  New  World. 


Another  character  by  which  the 

b  from  any  ttl  the  wild  mpcaa  9 

c  concave  ouuuie  a  ine  iJoaui  ittion  of  the  ■kull,. 

tn  Ilie  wild  boar  (5iu  icnt/a)  the  ui^r  or  hinder  surface  of 

the  lower  tusk,  whicb  has  no  enamel,  inclines  obliquely  outwaida 

and  u  binder  than  llw  outet  surface.    The  disthbulional  aiem 


-Wild  Boat  and  Young  (.Sns  trnfay 

,  Europe  and  central 

Whether  the  Nutuw 

loubtful     To  the  same 

ilinguisbed  by  the  t 


of  (hb  spedet  iocludet  nonbeni  Aliii 
and  nonheis  Asia  a*  far  as  Amuriand. 

group  belongs  the  Indian  S-  iriMJits,  dp 
pronounced  development  of  the  cicst  of 
of  the  neck,  and  closely  related  lo  the  D 
species  is  tbe  banded  pig  5.  fiUotui,  of 
by  having  a  broad  reddish  or  whitish 
middle  of  l^e  snout  along  the  upper  lip  1 
of  the  neck;  the  tkuU  being  short  ani 
poniiMi  of  tbe  Udiryraal  bone  soialL 
also  met  with  in  Java,  Cocbin-China 
from  the  latier  Istaod  having  been  nan 
akin  is  the  Japanese  5.  ttuctrmyslax  and 
5.  anJamaitaaii.  Whether  the  New 
and  5.  nittr  are  really  indigenoui  mec 
modified  dcKcndanls  of  Eunpean  u 
although  the  gsocnl  ihanctet  of  Ihs  1 
IW  tdta  (bu  ;tay  in  latnductd. 


ipccics.     The  tl 

band  running  ftom  lb« 
LO  disappear  on  the  aids 
1  high,  with  the  ladal 
Races  of  ihli  type  are 


and  F 
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A  xaxad  group  k  t3^pflfied  by  Uie  warty  pig,  S.  terrueonu, 
d  Java,  in  which  the  ijiader-  or  upper  unenameiled  surface  of 
Ike  lower  tuak  is  nairowfer  than  the  outer,  concave,  andaet  nearly 
in  the  long  aais  «f  tJac  skull.  The  skuU  iiaelf  is  ehuigatfld,  with 
comparatively  anple  and  primitive  mdar^i  the  latter  being 
NUiivdy  short.  Tt  !re  a(e  also  three  ^$mall  warts  on  each  side 
0f  the  face,  the  largest  of  which  is  just  below  the  eye  and  carries 
long  bristles.  The  small  5.  uUbensis  of  Celebes  and  S.  phUip- 
fir^sis  arc  probacy  only  varieties  of  this  spj:cies.  The 
bearded  pig  S.  barljfus  (rtongirostrU)  of  Borneo  is  a  very 
(Usiinct  meniber  q£  this  group,  distinguished  by  the  great 
doBgation  of  the  skull,  and  the  presence  of  a  tuft  of  long  hair 
oear  the  mtude.  In  Sumatra  it  is  represented  by  the  sub- 
species S.  b.  di^  and  In  south-west  Borneo  by  S.  b.  garganlua, 

Sotoe  doubt  exists  whether  the  pygmy  hog  of  the  Nepal 
Terai,  which  is  not  much  laigcr  than  a  bare,  is  best  regarded 
2sa  member  of  the  typical  genus,  under  the  name  of  Sus  stAvanius 
or  as  repiescnlinj^  a  genus  by  itself,  with  tbe  title  Porcula 

Similar  doubts  have  abo  been  entertained  with  regard  to 
the  African  bush-pigs  or  river-hogs,  but  from  geographical 
considerations  alone  these  are  but  regarded  as  representing  a 
Kl^rate  fcnuSi  P.^lamaduHrus,  although  they  are  nearly  allied 
to  the  vtnucosus  group  of  Sus,  They  are  specially  distinguished 
by  the  great  development  of  the  anterior  half  of  the  zygomatic 
irdi  of  the  skull,  and  by  the  presence  in  the  boars  of  a  homy 
protuberance  of  the  skin  in  front  of  each  eye,  which  overlies  a 
tuberosity  on  the  nasal  bone;  the  molars  are  also  small  and  simple, 
2nd  the  anterior  premolars  are  generally  shed  at  an  early  stage 
of  nre.  The  group  is  represented  in  Madagascar,  as  well  as  in 
Africa  south  of  the  Sahara.   (See  River-Hoc.) 

The  recently  discovered  JBylochoerus  of  the  equatorial  forest- 
districts  of  Africa  comes  nearest  to  the  under-mentioned  wart- 
bogs,  but  the  skull  is  of  a  much  less  spedaliaed  type,  while  the 
Qpper  tusks  are  much  smaller  although  they  have  the  same 
general  curvature  and  direction,  and  the  cheek-teeth  lack  the 
peculiar  characteristics  of  those  of  Phaco^koarus^  although  they 
present  a  certain  approximation-  therMo.  On  the  other  hand, 
respmblance  to  that  genus  Is  shown  by  the  reduction  of  the  upper 
iocisorB  to  a  single  pair.  The  skin  is  clothed  with  a  thick  coat 
of  coarse  black  hair  of  a  bristly  nature,  but  there  are  a  few 
vbitish  haiiB  oa  the  face  and  in  the  groin. 

In  the  Afrieaa  wart-hogs  (Pkttcockonrus),  which  take  their  name 
from  the  large  warty  lobes  pmiecttng  from  each  side  of  the  face,  the 
teeth  are  remarkably  modtfiea.  The  milk-dcntttion,  and  even  the 
early  condition  of  the  permanent  dentition,  is  formed  on  the  same 
teneral  type  as  that  of  Sui,  except  that  certain  teeth  are  absent,  the 
formula  being  t),  c{,  ^,  mf,  total  34;  but  as  ace  advances  all  the 
teeth  have  a  tendency  to  disappear,  except  tne  canines  and  the 

Gstcrior  molars,  but  these,  which  in  some  cases  ar^  the  only  teetli 
t  in  the  jaws,  attain  an  extraordinary  development.  The  upper 
canines  cspiekially  arc  of  great  size,  and  carve  outwards,  forwards 
and  opwaida.  Their  enamel  covering  b  confined  to  the  apex,  and 
won  wears  away.  The  lower  canines  are  much  more  slender,  but 
fdlow  the  same  curve;  except  on  the  posterior  surface,  their  crowns 
are  covered  with  enamel ;  both  pairs  of  canities  are  large  in  the  two 
wcsL  The  third  or  last  molar  tooth  of  both  jaws  is  of  great  rise, 
and  presents  a  structure  at  first  sight  unlike  that  of  any  other 
mammal,  being  composed  of  numerous  (22-25)  parallel  cylinders  or 
columns,  each  with  pulp-cavity,  dentine  and  enamel-covering,  and 
packed  together  with  cement.  Examination  will,  however,  show 
tliat  a  modification  simflar  to  that  which  has  transformed  the  com* 
paratlvely  simple  molar  tooth  of  the  mastodon  into  the  extremdy 
complex  ffrinder  of  the  Indian  elephant  has  served  to  change  the 
tooth  of  Uie  common  pig  into  that  of  PktK4Khoerus.  The  tul^les 
*liich  cluster  over  the  surface  of  the  crown  of  the  common  p^  art 
clon^ted  and  drawn  out  imo  the  columns  of  the  wart-hog,  ti  thfe 
kv  trans^-erse  ridges  of  the  mastodon's  tooth  bixome  the  leaf-like 
plates  of  the  elephant's  molar.    (See  Wart-Hoo.) 

The  last  existing  rcfvesentative  of  the  Suidae  is  the  babkusa ' 
of  Celebes,  alone  reprBsenting..|jiie  genns  of  the  same  name, 
uid  readily  distinguished  by  the  extraordinary  size  and  fonn 
of  the  tusks  of  the  old  m^Ies.    (For  the  characteristics  of  this 
•aimal  see  Babolusa.) 

'Exfmci  5Wiie.— Species  of  Stu  are  met  with  in  Pliocene  strata  of 
fonipe  and  Asia,  the  tower  Rliocene  S.  eryman^fus  oT  Greece  and 
«•  ppnutus  aad  S,  titOH  «f  ladhi  beinr  dxmaou*  aaitoftta;  thp  fatt 
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with  comparatively  simpfe  molars.  The  European  J.  palatach$0nu 
and  the  Indtaa  S.  hysudricus  are  smaller  forms;  the  fiist  exhibiting 
Mgns  of  relationship  with  Potamochoerus.  In  India  also  occurs 
Hi^pohyus  distinguished  by  the  extremely  complkrated  structure 
of  Its  molan.  In  the  European  Miocene  we  have  Hyotharium  Md 
Palatochoems^  and  in  the  Upper  Oligoceoe  PrapalMoehoerMS,  which 
have  CKiuare  molars  without  any  tendency  to  a  selenodont  structure 
In  their  cusps.  Curiously  enough  a  selenodont  type  is,  however, 
apparent  in  those  of  the  imperfectly  known  Egyptian  Geniokyus  of 
the  Upper  Eooene^  the  earliert  specictt  which  can  be  included  m  the 
family.  Even  in  this  the  forward  direction  of  the  lower  incison  is 
noticeable.  Choar9polamMs  is  a  European  Oligocene  genus  with 
bunodont  molars  wnich  show  a  consf^icuous  basal  cingulum  in  the 
lower  dentition;  the  first  premolar  is  absent.  In  the  European 
Miocene  Listriodon,  whkh  also  occurs  in  the  Indian  Tertiaries,  the 
molan  have  a  pair  of  transverse  ridges,  like  those  of  the  proboscidean 
Dinoikerium,  (q.v.);  but  the  genus  lis  believed  to  be  related  to  the 
Oligocene  Doliockoerus  and.  Choerotkerium,  in  which  these  teeth  show 
a  more  normal  type  of  structure. 

For  the  cenus  Bloikerium,  of  the  Lower  Miocene  and  Upper 
Oligocene  01  both  hemispheres^  whkji  is  often  placed  next  the 
Suidae.  see  AaTiODACZYLA.  The  American,  Dicotylinae  arc  noticed 
under  Peccary.  (R.  JUT) 

SWIMSII&NDE,  a  -port  and  seaside  resort  of  Germaoy,  in 
the  Prussian  province  of  P^meramatfiitiMtedat  the  eaatejctieinity 
of  the  island  of  Usedom,  and  on  the  left  bank  of  the  river  Swine 
which  connects  the  Stettiner  Haff  wltb  the  Baitfc.  Pop,  (1905), 
13,372.  It  serves  as  the  outer  port  of  Stettin  (f  .t.),  4a  m.  distant 
by  water,  with  which,  as  with  Herinssdorf,  it  has  diiect  railway 
Qommunication«  Its  broad  unpaved  d^treets  and  one-stoi^ 
bouses  built  in  the  Dutch  style  give  it  an  almost  rustic  appear- 
ance, although  its  Indiistriea,  beyond  some  fishing,  are  entueiy 
connected  with  its  shipping.  The  entrance  to  the  harbour,  the 
best  on  the  Pniasian  Baltic  coast,  is  protected  by  two  Jong 
breakwaters,  and  is  strongly  fortified.  The  grand  Hothouse, 
316  ft.  high,  rises  beside  the  new  docks  on  the  island  of  WoUin, 
on  the  other  side  of  the  narrow  Swine.  In  1897  the  river  con- 
tinuation of  the  Kaiseriahrt  was  opened  to  navigation,  and, 
further,  the  waterway  between  the  Haff  and  tbe  Baltic  was 
deepened  to  24  fL  in  iqo^-iqqx  and  in  other  ways  impioved. 
The  connexion  between  Swinemiinde  and  Stettin  Is  kepi  open 
in  winter  by  ice  breakers.  Formerly  ships  of  heavy  buideft 
bound  for  -Stettin  discharged  or  lightened  their  cargo  at  Swine- 
mttnde,  but  siiice  the  lecent  deepening  of  the  river  Oder  they 
can  proceed  direct  to  the  larger  port. 

The  Swine,  the  central  and  shortest  passage  between  tbe 
Stettiner  Haff  and  the  Baltic  Sea,  was  formerly  flanked 
by  the  fishing  villages  of  West  and  East  Swine.  Towaids  the 
beginning  of  last  century  it  was  made  navigable  for  large  ships, 
and  SwinemOnde,  which  was  founded  on  the  site  of  West 
Swine  in  1748,  was  fortified  and  raised  to  the  dignity  of  a 
town  by  Frederick  the  Great  in  1765. 

See  Wittenbeig,  SurinmOnde,  AUbtci  uiid  Hefiutsdorf  (Unt, 

SWING,  DAVID  (1830-1894),  American  clergyman,  wias  bom 
of  Alsatian  stock  in  Cincinnati,  Ohio,  on  the  23rd  of  August 
183a  He  spent  most  of  his  boyhood  on  a  farm  and  earned  his 
•chooling;  ipcaduated  at  Miami  University  in  1852;  studied 
theology  at  Lane  Seminary;  and  was  principal  of  the  preparatory 
school  at  Miami  in  1853-1866.  He  became  pastor  in  1866  of  the 
Westminster  Presbyterian  Church  (after  1868  the  Fourth  Church) 
hk  Chicago,  which  was  destroyed  in  the  fixe  of  1871;  he  then 
preached  in  McVickcr's  theatre  until  1874,  when  a  new  building 
was  completed.  In  April  1874  he  was  tried  befoie  tbe  pRsbyiery 
of  Chicago  on  charges  of  heresy  preferred  by  Dr  Francis 
Laadey  Patton,  who  argued  that  Professor  S^ing  preached 
that  men  were  saved  by  woriks,  that  he  held  a''  modal"  Trinity, 
that  he  did  not  believe  in  plenary  inapiration,  that  he  unduly 
countenanced  Unitarianism,  &c.  The  presbytery  acquitted 
Dt  Swing,  who  resigned  from  the  presbytery  when  he  learned 
that  the  case  was  to  be  iq>pealed  to  the  synod.  As  an  action 
was  taken  against  the  church,  of  which  he  had  remained  pastor, 
he  resigned  the  pastorate,  again  leased  Mc Vicker's  theatre  (and 
after  kMo  leased  Central  Music  HaJl,  which  was  built  for  the 
pmpese),  and  hi- 187s  founded  the  Ceatnd  Churcht  to  which 
maiyjvf  Uik  tqtupt  parishioQera  folbwed  blm,  and  im  which  }m. 
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bdlt  q>  ■  latgt  Smdtjr  Kbool,  and  cstablBbtd  i  Usdnfutai, 
indottital  Khoob,  uid  mha  importul  chuitio.  H«  (UfJ  ia 
Chicaia  on  the  jtd  of  Oclaber  iSq*.  He  wu  u  accUnt 
pceuhci,  but  no  IhnnkuJin.  Be  publiitial  Somtiu  (iSu). 
iBdndidamoMolhli"lKRtlci]"  utlenwx*.  Trulkijir  Tt-day 
{>  vob^  1874-1876),  ITifaet  sf  £;/(  (1879),  ud  O^i  Eaaji 
(iSSi). 

So  Jcwfili  F.  NeMdh,  Siwf  Smlmf,  ft^J'mdm  KtkatO. 
I9°9l- 

SWTMTDM,  As  nriun  diitrict  in  iIk  KotlmliUQ  parllametituy 
dividon  ol  Ibe  Wal  Riding  of  yoikihiic,  Entlind,  1(4  m.  N.E. 
«l  Sheffield,  OD  the  Hidlud,  North  EatutB  ud  GnU  Ccntnl 
namyi.  Pop.  (1S91),  9705;  (1901),  11.117.  It  Is  riluMcd 
at  the  juDclioD  id  Che  Dume  and  Dove  navigation  with  the 
livtt  Don  navigalion.  In  the  churchyaid  of  St  Hail 
church  (rebuilt  in  1S17)  two  beautiful  Nontian  archa  oC  the 
old  -church  are  preKrvcd.  There  an  collicHo,  quairiei  and 
bdcLfidds  in  the  ueighbouihood.  There  an  aim  Btnt  and  glan- 
bottle  works,  Irooworka  (for  ftovei,  giates,  fendera  and  lutcbeo 
nngn),andeaitheninn«maniifactuna.  The  town  was  fonneriy 
lenowned  lor  it*  Roddntham  wan.    A  tnc  wuicb  was  gi 


-  , ,    ion  of  Lancaihire,  England, 

N.W.  ot  HuMleuet,  wltb  lUlioD  on  the  Lancashire  ft 
lUre  nnmy.  Fop.  (1901),  i7,ooj. 
■  fine  buOdtng  d  uooc  with  a  lofty 
Inn  the  dajgni  <i  Sir  Gilbert  ScDCt  hi  IUq.  The  Swinton 
bdintrial  icbooli,  opoMd  in  Fcbtiiaiy  1(46,  an  a  fine  range 
ot  buBdinp  d  brick  with  (toiM  ladBgs,  sumuBdcd  wfth  gnundi 
eateDdiBg  to  to  aoc*.  The  manufartme  of  cotton,  and  coal- 
mining are  the  cUef  industika.  Andantly  a  large  part  ol 
Sirintoo  was  poaiesBed  by  Ibe  Knl^ita  IIoiiHC«Ileii  of  St  Jobd 
of  Jemaalem. 

SWITCRBACE,  a  tonn  of  pleasure  railway.  huHl  over  alternate 
desccnlt  and  gscents,  the  train  or  car  Brst  gathering  momentum 
by  tunning  down  an  Incline,  and  Burmounting  by  means  of  Ibis 
a  lexer  ascent.  Switchbacks  were  originally  merely  an  imilaliOB, 
using  can  apon  wheels,  of  the  stedgc-coaiting  courao  of  Rusda. 
and  were  indeed  named  by  (he  French  nunlatius  nuns.  They 
ware  iDlroduced  in  Paris  in  t3i6.  bat  aoon  disappeared  in  con- 
aequenrc  of  sevetai  serioua  accidents.  About  iBSo  they  again 
became  popular  both  in  Europe  and  America.  A  variation 
of  the  switchback,  though  lacking  its  esMnlial  principle  of  dimb- 
ing  by  means  of  momentum,  ig  the  water-chute,  an  Irailalioa 
ol  the  Canadian  toboggan-ilide.  in  which  cars  built  In  the  shape 
of  boils  glide  down  iteep  indina  Into  arlihclal  lakei  at  tbeir 
bases.  This  Is  popularly  called  "  sbooUsg  the  diiitt*."  A 
further  variation  is  "  looping  the  loop."  in  whicb  a  heavy  car 
on  wheels,  or  a  bicycle,  ataiting  at  a  cou^derable  altitude, 
dtsctndi  an  iodine  so  steep  thst  sufficient  motaentnn  is 
accumulated  to  cany  it  compleiely  round  a  track  is  the  form 
of  a  perpendicular  loop,  io  the  counc  of  which  Journey  the 
occnjiant)  01  rfder,  while  croiaing  (he  top  of  the  loap.  an 
actually  head  downwarda.  Later  it  was  made  even  more 
dangerous  by  taking  out  par(  of  the  top  of  the  loop,  to  that  the 
car  or  bicycle  actuslTy  pisses  through  tlie  air  aciaaa  (be  pp. 

■WITCH  PLAim,  I  bounical  term  for  plants,  such  as  brooH, 
with  leaves  very  &mall  or  absent,  and  Blender  green  shoots. 

■Wimim  (or  Swrnnti),  IT  (d.  S61),  bishop  of  Windnttt 
and  patron  saint  of  Winchester  Cathedral  from  the  loth  to  the 
16th  century.  Me  b  scarcely  mentioned  hi  any  docunnni  of 
his  own  time.  Bis  deiUh  is  entered  In  the  ^i>fIff^«i>i<Clr«BcJ< 
under  the  yw  Mi;  and  his  lignitun  is  apptnded  to  several 
charters  in  Kemble's  Cakt  iiflemaiicia.  Of  these  charters 
three  belong  to  Sj),  8]8,  S6o-86>,  In  Ibe  first  the  Bint  signs 
IS  "  Swithunus  presbyter  regis  Egberti,"  in  the  second  as 
"  Swithunus  diaconus,"  and  in  Ibe  third  as  "  Swithunus  epis- 
copus."  Hence  if  the  second  charter  be  genuine  the  first  most 
be  spurious,  and  Is  so  marked  in  KemUe.  More  than  a  hundred 
ynn  law,  when  Dunsun  and  Elbdwold  of  Wocheater  win 
biucuradnc  tbelr  church  icfom,  St  Swltfeuk  was  adgptad 


S^Siiaii  of  Lantfied  aal  Wnlsla^ 
ly  coatain  (ny  gen  of  WogniAicd 
yean  passed  lor  BDlheatJC  detail  j 
Hn  •  bucnphy  aicrAld  to  Cotielin, 
la^dwilh  rbrBaaiLUsbap  of  SaKs- 

inlae  tniditiaa,  m  leEniAu  St 
<ABAta,  and  waa  onlawsl  priest 
MhHj^^.  SjaJ.  Mlshioemchcd 
UB  tutor  of  his  son  Adulphu  (£(hd- 
— .  uu  ,uj  1.1 — 1.     Uodw  jElhel. 


-r- — -w- lun  waaforsplrlliial 

laca  a  itmarhable  phiaae  fai  raeotdlac 
al  mitkt  ba ''  Bbi  et  pcdibw  anmf 
».. .   __._,  o£iio«iiM.*Thls 


lill  lainna  malr— 

try,  crystallised  round  (he  name  el 
if  tbc  pasaan  leads  iuelf  by  any 
H.     James  Haine  auaenar  that 


oiL  9S-97)-  Aaother  tbessy,  mote 
Uest.  Baeea  il  to  •  heavy  shower 
uisladon.  (he  saint  oarivd  fab  dis- 
me  temovlnt  his  mnBiaa  Tfall 
ed  further  hack  than  si —  —     - 

he  lege^u 

aaan  or  posBbly  pKhinorie  tlay  of 
sbiltered  Itielf  under  the  pratectuM 
isw  is  supported  by  the  fact  adduced 
lii.  117)  that  hi  Fraocc  St  MUaii] 
Protau  (luoe  10}  an  credited  with 
ahnosl  identkal  with  that  altri- 
kL  Similarly  we  have  in  Flandua 
Germany  tbo  Seven  Slcepera'  E>ay 
iniKtsd  with  St  Swithun  (he  two 
Wncbealer  egg-vomao  and  Queen 


e  end  dJ  the  totli  century  may  be 
•rum  (July),  i.  J31-JI7;  MabUkin'* 
.638,  ftc.:  and  J.  ^Mt  US' ana 
■  alK  WDliaoi  oTMaloHibury,  Cif. 
to,  ifir,  iT9i  Florence  of  Worcester, 
nan's  An^ia,  nuja.  L  987;  T.   D. 

Oelvuli's  Tilit  O^tnt,  narly  all 
In  the  body  ol  tba  tect,  aiay  be 
•'s  CwtauMt.  ill.  CJ&-&4];  a  com- 
a  with  Cotselin's  life  (ep.  Earle,  69) 
m.  R(.  ISO;  I>a  geu.  fvU.  I6<0 
rters,  even  IT  forgeries,  date  bacK 
■s  Veil  ai  the  story  of  his  beinf 


rancAL  FBATvmq 

CoDHi  Eapin,  E.  by  Aostrta  {aoft  lititft  tbe  piiru^ptBtr 

ol  LiKhtaaUiD  iatervcius),  S.  by  Italy,  aad  W.  bj  Fnnce. 

Fkfikal  DacripluH.—SwiiitiUai  exleotb  between  the 
tanBdt  4j'  4^  i'  ud  47°,«8'  ]i'  l«-  (Gntnwich)  uid  tbs 
■vidui  j°  57'  36'  ud  10°  39'  40'  long.  (Gremwich).  tt  (onus 
u  irniDlii  quuliiUlenJ,  oE  which  the  ^refcLHt  Len^h  from  eut 
[Qwat  is  ??6)  m-^ud  the  greatest  brudlb  f mm  lurth  to  south 
i>  Kuly  i]7  n.  (ij68).  It  h»»,  howevn,  no  piope*  phyiicsl 
■oitT.  uh  consists  of  a  number  of  UEuUdisFncla^diflcrirgilrom 
ach  other  videly  in  tsngusge,  religion,  ethnology,  customs,  ftc, 
W  bound  lopther  in  a  politjcsi  siiiance,  made  ongioaUy  for 
ouunoo  dcience  against  a  common  foe.  It  is  tberefon  an 
uilfidal  land,  just  as  hs  Enhabituts  (onn  an  artificial  nation, 
Lboufh  nowadays  h  ia  becoming  more  hoaiiageneous  in  both 
rsfctts.    Ill  political  boundaries  Uui*  do  not  coincide  with 

%,  as  an  the  valleys  o(  Simpkn  (Valais),  Hesocm,  Bregiglla, 
facIdavD  and  Hdnster  (all  in  the  Orisons)  1  the  whole  canioa 


swrrzERiAfiD 


to  ami  Coin,  <ii4iik  be  ■  ihort  diBanoc  Ibnr  sctually  aai 
Fix»  Rotoodo  (wtat  of  ihe  St  Gotihard  nmi,  parting  anin  i 
Ihe  Oberalp  Pus  [out  of  the  St  Goidurd).  Sawcoi  these 
mat  sooi^lad  rar^es  flow  tvD  of  the  BicHicsr  Eunfwan  ii« 
UK  Rhone  Bwards  the  wcM  shI  the  Rhiac  lewinls  tbs  (asl.  t 
hndwatert  being  only  sepaesiad  by  the  tangled  Bouataia  ■ 
between  tiK  Piixo  Rotoodo  and  the  Obeialp  Aai,  wUch  sends 
Reusa  towards  the  north  and  the  Tldno  tonrds  the  south. 
4-  To  the  aonh  of  this  rriat  noIthHB  oa 

K.\.  leatly  a  huge  ipur  3  the  Abs  (with 
Joiat  nnge).  wMie  between  tlw  aorth 


jle  between  tbe  i ,__ 

caded  the  plains  or  "  plateaD  "  of  Switsertaad, 
—    -'■'■ 'ilatiai  valley  of  the  Aar  (belaw 


We  may  tho*  ronghly  dtsofbe  Swftieriaod  (a>  it  a 
e  present  lime)  a*  coniisting  tA  three  great  river 
Ihone,  Rhine  and  Aar)  with  tbe  smaller  one  oi  the  Thtir, 


>bile  alarge  part  ol  the  Ciis 


t  ol  tbe  Rhine 

Juia.  But  It  is  to  be  noted  that  all  these  eiccptionsl  cues 
"ere  ouuiile  the  limits  of  the  Swiss  Confederation  up  to  IJ98. 
Idling  then  aside,  the  phy&cal  geography  of  Svritieiland  may 
ibusbedcKribed:— 

.  ■-  On  the  wHith  nins'me  main  chain  of  tb*  Al«  [«.>.).  which  is 
J^mA.  v.  Ibc  Mont  Dolcnt  (l),M3  it,)  in  tbe  cbsi^  ol  MonI  Blanc, 
ty  Ihe  Idwb-  lugn  that  riK  BUth  of  the  Laiie  ol  Geneva,  and 
vtich  cootiaucs  partly  Swiss  till  close  to  the  SlelVio  Pa*  Ob  the 

L  To  the  north  of  this  main  chain  th&e  It  anotlier  great  range 
"*  mintaioB  twhoUy  Swin)  only  illghlly  inferior  In  eilent  and 
«ttt,  which  luni  tioni  the  hilli  known  ai  the  Jorat  nnge  above 

"— -  ■       ■  ™  ™'TlS'groupr£lm°tT»Sri"K>  the_  north  ™ 


iha  region  between  the  A 


inbM.'-ToBcniut 

[n  chain  of  the  Alps  and  Include 
and  the  Jura.  U  we  eiamlne 
lore  careiuuy  we  nolo  thai  the  Rhone  snd  Rhine 
!  shut  oft  from  thai  of  the  Aar  (and,  of  course,  of  the 
the  great  northern  outlier  of  the  Alps,  which  coniists 
nese  Oberisfld  and  TOdi  Alps.  Two  wide  and  undulat- 
ing vtlleya  (Aar  and  Thur)  and  two  deeply  cut  tnncbe)  (Rhone 
and  Rhine)  thus  lie  on  the  northern  slope  ol  tbe  Alp),  to  the 
north  and  south  respectively  of  the  great  northern  outlier  ol 
L  chain  of  the  Alps  rises  In  Swiss  territory  ts 
the  baght  of  ij,ii7  ft.  in  ihcbbftiest  summit  or  Dufour^tee 
(wholly  Swiss)  of  Monte  Rcss,  though  the  Dom  (14,54'  ft,), 
'  the  Mischabel  range,  between  Zermatt  and  Saas,  Is  the  highest 
ounlain  mass  which  is  entiiely  Swiss.  The  great  northern 
itkier  attains  a  bright  of  14,016  ft.  in  the  Finsteraarhon 
lernese  ObetUnd),  wUle  the  lowest  level  (sSi  ft,)  withfai 
*  Confedentioa  ■•  oa  Ihe  Laco ,  Maggiott.  .Tbe  hlghcH 
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fiennsa^Qliy  iohAbifeed  village  ut  Switzerland  is  Juf  (6098  ft.)f  at 
the  head  of  the  Avers  valley  (&  tributary  ol  the  Hlnter  Rhine, 
Grisons),  while  the  lowest  is  Ascona  (666  ft.)i  on  the  ha^ 
Haggiore  and  just  south-west  of  Locarno. 

According  to  the  mxat  recent  calculations,  the  total  area  of 
-SwUzerland  is  15,951  sq.  m.  (some  2500  sq.  m.  less  than  that 
of  Servia).  Of  this  xx,937-5  sq.  m.  (or  74-8%)  arg  reckoned 
as  "productive,"  forests  occupying  3,390'9  sq.  su  and  vine* 
yards  10S-7  sq.  m.,  the  renoainder,  or  8427*7  sq.  m.,  consisting' 
of  arable  and  pasture  land.  Of  the  "  unproductive  "  area  of 
4023-5  sq.  m  (or  25*  2%)  much  consists  of  lakes  and  rivers, 
while  glaciers  cover  709-  7  sq.  m.  Approximately  the  Alps  occupy 
one-sixtieth  of  this  area,  the  Jura  about  one-tenth,  and  the 
"  plateau  "  the  rest.  Of  the  entire  area  the  great  cantons  of  the 
Grisons,  Bern  and  the  Valais  take  up  741 1-8  sq.  m.,  or  nearly  one- 
half,  while  if  to  them  be  added  Vaud,  Ticino  and  St  Gall  the 
extent  of  these  six  (out  of  twenty-two)  cantons  i&  xo,S37'6 
sq.  m.,  or  almost  two-thirds  of  the  area  <^  the  Confederation. 
Not  included  in  the  total  area  of  Switzerland  are  three  small 
"  enclaves  "  (4  sq.  m.  in  all),  Biising^n  and  Verenahof  (both  in 
^chaffhauaen)  belonging  to  Baden,  While  Campione  (opposite 
Lugano)  is  Italian.  Switzerland  borders  on  many  counlries^- 
France  west  and  south-west,  Italy  south,  Austria  east  (Tirol 
and  Vorarlberg),  and  Germany  north  (Bavaria,  Witrttemberg, 
^aden  and  Alsace).  Switzerland  sends  Its  waters  to  four  great 
river  basins  (which  drain  to  three  different  seas)  in  the  following 
proportions:  Rhine  basin,  11,159  sq.  m.;  Rhone  basin,  2768 
eq.  m.;  Po  basin,  1361  sq.  m.;  and  Inn  basin,  663  sq.  m. 

TTitt  ttihrteen  cantons  which  till  1798  formed  the  Confederation 
arc  all  comprised  in  the  Rhine  basin,  the  ten  oldest  (t.e.  all  before 
1500)  being  within  that  of  the  Aar,  and  it  was  only  after  1798  that 
certain  Romonsdv*,  French-  and  Italian-speaking  "  allies "  and 
$ubjcct  lands — with  their  river  basins— were  tacked  on  to  them. 

Mo^  of  the  great  Swiss  rivers,  being  in  their  origin  mere  mountain 
torrents,  tend  to  overflow  their  banks,  and  hence  much  is  required 
and  has  been  done  to  prevent  this  by  embanking  them,  and  regaining 
arable  land  from  them.  So  the  Rhine  (between  Ragatz  and  the  Lake 
of  Constance),  the  Rhone,  the  Aar,  the  Reuss;  and  in  particular 
we  may  mention-  the  groat  work  on  the  Linth  (1807-1816)  carried 
^ut  by  Hans  Konrad  bscher,  who  earned  by  his  success  the  surname 
^  "  Von  der  Linth,"  and  on  the  Zihlnear  the  lakes  of  Neuch&tel 
and  Bieime,  while  the  diversion  of  the  Kandcr  from  its  junction 
with  ihe  Aar  at  Thicrachern  to  a  channel  by  which  it  flows  •into  the 
Lake  of  Thun  was  effected  as  early  as  1714. 

There  are  very  many  takes,  Urge  and  small,  in  Switzerland.  The 
iwo  most  ejctensive,  those  of  Geneva  and  of  Constance,  balance 
4ach  other,  as  it  were,  at  the  south-west  and  north-east  comers 
4f  the  land.  .  But  neither  of  these  is  wholly  Swiss,  this  distinction 
^ing  claimed  by  the  next  in  size,  that  of  Neuch&tel  (92-4  sq.  m.), 
tiie  Lago  Maggiore  (partly  Swiss  only)  coming  next  in  the  list,  and 
feing  lolk>wea^by  the  wholly  Swiss  lakes  of  ^Lucerne  and  of  Zurich. 
Then  come  Lugano,  Thun,  Bienne,  Zug,  Brienz,  Morat,  the  Walcnsce, 
and  Sempath  (5I  sq.  m.).  These  fourteen  only  are  over  4  sq.  m. 
ip  extent.  Eleven  of  them  are  in  the  Rhine  basin  (also  in  that  of 
^e  Aar),  two  (Maggiore  and  Lugano)  in  that  of  the  Po,  and  one 
(Geneva)  in  that  of  toe  Rhone.  There  are  no  large  lakes  in  the  Swiss 
portion  of  the  Inn  basin,  the  most  extensive  being  that  of  Sils 
(i  J  sq.  m.).  Of  the  smaller  lakes  those  best  known  to  travellers  are 
the  Daubensee  (near  the  summit  of  the  Gcmmi),  the  Oeschinenscc 
(at  the  foot  of  the  Bldrolis  Alp  range)  and  the  Mftrjcientco,  formed 
by  the  damming  up  of  the  waters  ot  the  Great  Aletsch  glacier  by 
a  huge  lateral  moraine.    Alpine  tarns  are  innumerable. 

Of  the  countless  vnierfaUs  in  Switzerland  thoao  of  the  Rhine 
Oiear  Schaffhausen)  have  volume  but  not  height,  while  the  reverse 
is  the  case  in  varying  degrees  with  those  of  the  Aar  at  the  Handcgg, 
<A  the  Reichenbach,  of  Pisscvache,  and  particularly  of  the  Staubbach. 
a  mere  thread  of  water  falling  clear  of  a  cliff  of  great  height.  ^ 

-  There  are  said  to  be  1077  l^iers  in  Su-itzenand,  but  it  is  reallv 
impossible  to  estimate  the  number  aoouiately.  as  practically  all 
are  now  in  retreat,  and  it  is,  not  easy  to  say  whether  an  isolated 
bagment  of  ice  is  or  is  not  entitled  to  rank  as  an  independent  glacier. 
From  them  flow  all  the  more  important  Swiss  rivers  and  streams. 
Y^t  their  distribution  is  very  unequal,  for  eleven  cantons  (just 
one'kalf  of  the  Confoderation)  have  none.  The  Valais  heads  the 
list  with  375  sq.  m.,  then  come  the  Grisons  (l38-6)i  Bern  (ill'5)» 
Uri  (44-3),  Clarus  (13-9)  and  Ticino  (i3-i).  The  five  others  (Untcr- 
wafden,  Vaud,  St  Gall,  Schwy*  ana  Appcnzell)  boast  of  13-3  all 
together.  The  three  longest  glaciers  in  the  Alps  are  all' m  the 
mat  northern  outlier  (not  In  the  main  chain)-*-the  Great  Aletsch 
(16}  reO.  the  Fieschcr  and  the  Unteraar  (each  10  ro.).  In  the  nt^itt 
cham  the  Corner  (9!  m.)  is  the  longest.  Of  gtactcrs  covering  an 
arca  o(  over  6  aq.  m.  no  fewer  itian  ry  are  bi  Swhxerland,  as  against 


two  each  in  the  Freod)  poctJM  of  the  diaiaoTMont  BUnc  «iid  w 
the  Eastern  Alpe. 

Forests  cover  3r-a%  (3390-99  sq.  m.)  of  the  total  area  of 
Switzerland.  Of  the  six  most  extennve  cantons  five  are  also  at  the 
bead  in  the  matter  of  forests:  Bern  (591  sq.  m.),  the  Grisons  (503), 
Vaud  (330),  the  Valais  (397'4)  and  Tkino  (267-3).  St  Gall  US7) 
ranks  in  this  respect  after  ZQJrich  (i8o-8)  and  Aargau  (172),  while 
the  only  other  cantons  with  over  100  sq.  m.  are  Lucerne  (120-4), 
Fribourg  (119)  and  Soleure  (111-3).  the  lowest  place  being  taken 
by  Geneva  (9*9).  By  far  the  greater  i>art  (67 Vd)  of  the  forest 
area  bebngs  to  the  communes  or  |»ivate  corporations,  while 
28-5%  is  in  the  hands  of  private  individuals  (much  of  this  having 
become  private  property  in  the  time  of  Napoleon  lOf  but  only  4-5  % 
is  in  the  hands  ot  the  state,  in  consequence  of  the  suppression 
of  many  monasteries.  The  communes  own  94-3%  of  the  forest 
area  in  the  Valais,  private  individuals  78-8%  in  Lucerne,  and  the 
state  16%  in  Schaflhausen.  Schaffhaucen  and  the  Jura  cantons 
are  the  most  wooded  in  proportion  to  their  area,  while  at  the  other 
end  of  the  scale  are  the  towns  of  Geneva  and  Basel,  and  the  barren 
canton  of  Uri.  The  great  floods  of  183^,  1853  and  1868  drew 
attentbn  to  the  negligent  administration  ol  the  forests,  considered 
specially  as  a  protection  against  damage  due  to  the  forces  of  nature. 
A  forestiy  department  was  created  m  the  polytechnic  school  in 
Zurich  when  it  was  opened  in  1855.  The  Federal  Constitution  of 
1874  (art.  24.)  handed  over  to  the  Confederation  the  oversight  6L 
the  forests  "  in  the  high  mountains,"  this  being  interpreted  to  mean 
the  Alps  with  their  spurs,  but  not  to  include  the  Inra,  and  a  law  o( 
1876  was  enacted  to  carry  out  this  task.  In  1897  tho  limitation 
mentibtied  al>ovc  was  struck  out,  so  that  the  Confederation  now  has 
oversight  of  all  forests  within  its  territory,  a  law  of  J^na  regulating 
in  detail  the  whole  subject.  Since  1876  much  has  been  donci 
either  directly  by  the  Confederation  or  indirectly  by  subsidizing  the 
efforts  of  the  cantons,  to  reaflorest  dbtrtts  where  the  trees  had 
been  recklessly  cut  down,  and  to  ensure  the  proper  administration 
of  forests  generally. 

Ceolegy. — ^The  greater  part  of  Switzerland  b  occupied  by  the 
belts  oTfolded  rock  which  constitute  the  Alps  and  the  Jura  (g.v.). 
The  central  plain,  however,  is  covered  by  nearly  undisturbed 
deposits  of  Ofigocene  and  Miocene  age,  concealed  in  many  places 
by  glacial,  alluvial  and  other  accumulations  of  later  date.  Both 
the  Oligocene  and  the  Miocene  beds  are,  for  the  roost  part,  of  fresh* 
water  or  brackish- water  origin,^  but  the  middle  of  the  Miocene 
series  is  formed  of  marine  deposits.  During  this  period  an  arm  ol 
the  Mediterranean  spread  up  the  valley  of  the  Rhone.  It  reached 
its  maximum  extension  during  tho  middle  portion  of  the  Miocene 
period,  when  it  appears  to  have  stretched  continuously  along  the 
outer  border  of  the  Alps  from  the  present  Golfe  du  Lion  into  Austria ; 
but  at  an  earlier  and  a  bter  date  it  was  represented  in  Switzerland 
only  by  a  series  of  brackish-water  bgoons  or  fresh-water  lakea» 

Climate. — In  Switzerbnd.  where  the  height  above  aea-level  ranges 
from  581  ft.  (Lago  Maggiore)  to  1^,217  ft.  (Monte  Rosa),  we  naturally* 
find  very  many  climates,  from  the  regions  Ofo1ivesKvines,oaksand 
beeches,  pines  and  firs,  to  those  Of  the  high  mountain  pastures, 
rhododendrons;  and  of  eternal  snow.  It  has  been  reckoned  that, 
while  !n  Italian  Switzerland  winter  lasts  only  tlvM  months^  at 
Glarus  (1578  ft.)  it  lasts  four,  in  the  Engadine  (§945  to  3406  ft.)  six, 
on  the  St  Gotthard  (6916  ft.)  eight^Dn  the  Great  St  Bernard  (81 1 1  ft.) 
nine,  and  on  the  St  Tn^odule  Pass  (10.899  ft)  pmctically  always. 
The  highest  mean  annual  temperature  (53*  F  J  in  Switzerbnd  is 
naturally  that  at  Lugano  (909  ft.),  while  at  Bevcrs  (5610  ft.,  Upper 
Engadine)  the  lowest  mean  temperature  in.  winter  b  -14  F., 
but  the  highest  in  summer -b  77'  F.,  an  immense  difference. 
At  Montreux  the  annual  mean  is  50*,  at  Sion,  Basel*  Geneva  and 
Coire  about  49*;  at  Zurich  48*,  at  Bern  and  Lucerne  47*5**  *t  St 
Gall  45*,  at  Davos  37-5*,  at  Sils-Maria  34-5*.  and  on  the  Great  St 
Bernanl  39",  Of  course  many  factors,  such  as  the  shape  of  the 
ground,  the  sheltered  position  of  the  place,  the  degree  of  exposure 
to  sunshine,  counterbalance  th^  mere  height  at  Which  the  town  is 
situated.  ,  ,, 

The  snow-dad  ATps.of  course  have  the  heaviest  rain-  or  ^ow-fali 
in  Switserlartd.  this  beine  estimated  at  89>-7  in.  per  annum.  The 
greatest  actually  recorded  rainfall  (67 -s  m.)  was  on  the  San  Bemar* 
dioo  Pass  (6769  ft.),  whife  the  lowest  (21*7  in.)  was  at  Sierre  (i7^7  ^^'' 
Valais).  At  Lugano  the  average  annual  rainfall  is  65-4  in.,  on  the 
Great  St  Bernard  487  in.,  at  Lucerne  45-6  in.i  at  Moirtreux  42-6  m., 
at  Sib-Maria  ^7  in.,  at  Bern  and  Davoa  36-6  m.,  and  at  Baselt  Coire 
and  Geneva  about  32-7  in.  It  has  been  shown  by  careful  obBcrva* 
tions  that  the  rain-  or  snow-fall  b  greatest  as  we  approach  the  Alps, 
whether  from  the  north  or  the  south,  the  flanks  of  the  great  ranges 
and  the  valleys  opening  out  towards  the  plains  receiving  much  more 
rain  than  the  high  Alpine  valleys  enclosed  on  all  sides  by  lofty 
ridges.  Thunderstorms  generally  vary  in  frequency  with  the 
amount  of  rainfall,  being  most  common  near  the  great  ranges,  and 
often  very  local.  The  floods  caused  by  excessive  rainfall  arc  some- 
times very  destructive,  as  in  1834,  1852  and  ^868,  while  the  ame 
cause  leads  to  landslips,  of  which  the  most  remarkable  have  been 
those  of  the  Rossbergjihove  Goldau  (!8o6).  at  Evionnaz  (1835)  and 
at  Elm  (1881).  ThcTShn  (q.v.)  h  the  most  remarkable  fowl  wmd. 
.  For  all  these  reasons  Switzerland  has  msny  varieties  of  climate; 
^  and,  while,  owmg  to  the  distribution  of  the  tminfall,  the  Tlcn»  ana 
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The  nine  cutoni  which  increased  above 
d  Eo  either  awing  to  tpecial  dmioistanca 
(i.,.  the  ^onstnictlon  ot  the  Simplon  railway  in  the  Vatais), 
or  because  their  industries  were  very  flourishing  ((.j.  St  Gall), 
u  because  they  contain  gieal  towns  (e.f.  Ziirich).  The  highest 
mo  ol  increase  were  ihgwn  by  Geneva  (107%  increase)  and 
llu  hsU  canton  of  Urban  Basel  Uji'A  increase).  As  10  the 
uiuil  distribution  of  the  population,  the  A'pinc  Rgions  are 
ibc  priest  generally  (witli  the  exception  of  the  Outer  Rhode* 
of  Appenzell),  the  Juia  region  has  a  much  higlier  nlio,  while 
the  densest  region  of  aQ  is  the  Swiss  plateau.  The-  itrong 
■liraclion  of  the  towns  is  shown  by  the  factt  that  between  i9je 
ud  i^go  the  population  of  the  nineteen  largest  neaily  tripled, 
■bile,  in  1900.  of  the  1S7  "  poliUcal  disirieti  "  In  Swiuerland 
4t  showed  a  d«mse,  and  they  were  all  eiclusively  rund. 

TIk  ihifiing  of  the  population  "rifhin  Ihe  country  I1  al»  provad 
•heovc  note  that  in  iwb  but  ^'S%ol  the  Swiuciliicna  inhabited 
llvir  ceamuDe  of  birtK,  though  the  proportlDn  wai  6i%  in  1650. 

anWso  but  16-4%)  tii^n  ™ihK  c^une  wilh'n  their  canloj 
of  birth,  while  l8-4%  (a.  againw  66%  in  iSso)  dwell  in  a  eanloii 
"hir.ihan  Iheir  canton  ef  birth.  To  Kim  up.  in  1S50.  out  of  the 
i;  crnioni  and  hall  cantonv  no  fewer  thin  11  had  a  miiorily  of 
ciliieni  living  in  their  communjiol  birth,  whde  in  1900  ibe  number 
•aibut  11.  and  thoieali  rural  cantoni.    Of  the  JIfil  fOBiiIiMI  (or 
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"— I.  Zurich.  Ticino.  the  town  of  Bairi  and  5t  Call  a 

formed  59-3%  in  lajo 


,e  Jew 
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''  Catholics  "  have  the  upper  hand.   The  Hme  proportion  prevaiWi 
m  iSjo.  laic  that  then  Geoeva  had  a  ProteBinc  majority,  whcnaa 


varicgaled  picture.  By  iht ! 
and  1*174  (*ri,  lift),  tJermai 
"national  kanguacet,"  to  thai  oeoaia  in  trie  i-c 
may  be  carrica  on  in  any  of  the  three,  white  Fede 
Acappearalioinlhcthrec.  Theoldhutoricaldial 
and  Ladin  (nearly  confined  to  the  canton  of  the  C 
no  pcliiical  ncognllion  by  the  ConfederalSim,  are  h 
byartiltdalnKauinlhcshapeofioclainfBuadBdl 
tun.  and  are  aot  even  ia  the  aiajorliy  (which  is  O 
sons.   OflbeotherIicantana,7llhavcaCe< — 

and  Geneva,  and  Italian  in  Tkino.   Shice  1I 


dy  nwntauicd 

t  a  Gennan-Hnlcing  majority 
Vaud,  the  \SEi.,T<.ucMlel 


1-1%.  '■  Other  lanpiagee  ■' 
were  a.  210037;^  inui  jn  1900  tbere  were  nnaily  70%GjCerman- 
tpeaUing  peracns.  u  oeainA  neorly  30%  who  ipoke  one  or  other  of 
ihTRoi^nce  longusT  The  mo>l  uiIereitinE  caK.  an  the  canlona 
of  Fribouig  («t.)  and  the  Valaii  (3.1.),  bi  whilji  French  ii  advancing 

CUr/  Palilieai  Dmsvmi  mi  Tatnu.—Vbca  cenaidering 
Ewitierland  il  must  never  be  forgotten  that,  strictly  speaking, 
the  only  political  "divisions"  are  the  187  "dBiricli"  into 
which  the  canlons  ore  divided  (Bern  has  30.  Vaud  19  and  St 
Call  IS,  no  others  having  over  ij).  These  are  adnjinattalive 
districts,  created  for  political  purposes.  The  cantons  Ibemselvtt 
are  not  "  divisions  "  but  sovereign  stales,  which  have  farmed  an 
fllliant*  for  certain  purposes,  whifc  they  are  built  up  out  of  the 
J164  "communes,*'  which  are  really  the  political  units.  Of 
the  11  cantons,'  j  are  subdivided— Untcrw^cn  (from  before 
iiQi)  into  Obwalden  and  Nidwalden,  and  Appenaell  (since 
1507)  into  the  Outer  Rhodes  and  the  Inner  Rhodes,  while  Batd 
(since  i8jj)  forms  urban  Basel  (the  city)  and  rural  Basel  (the 
country  districts).  The  Swiss  political  capital  is  Bern  (by  virtue 
oi  a  Federal  law  of  1S48),  while  the  Federal  Supreme  Tribunal 
is  (since  <ls  foundalion  In  1B74)  at  Lausanne,  and  the  Federal ' 
Polytechnic  School  (since  it  wu  opened  in  1S55)  at  ZOrich. 


JO  previ^u.  yoit     Thi 
(l7'!sS8)°%uMMe,  ■'  '■ 


neva.  104.796 
./l^_(_iJ-io8}.aBdLi 


CowimvmcalioBi. — The  carriage  toads  ot  SwitMrlanl  wen 
much  improved  and  increased  in  number  alter  a  strong  Federal 
government  was  set  up  in  1848,  (or  it  largely  lubsidiicd 
cantonal  undertakings.  In  the  course  of  the  i^tb  century 
many  splendid  roads  were  carried  over  the  Alpine  passes,  whether 
within  or  leading  from  Swiss  territory;  in  the  latter  case  with 
financbl  aid  from  Italy  (or  till  lEjg  Austria,  as  Ihc  mistress  oE 
the  Milanese).  The  earliest  in  date  was  thai  over  the  Smplon 
(1800-1807),  while  others  were  opened  respecti»»ly  over  Ihe 
Furka  (;mi  f(.)  in  1867,  to  the  top  ol  the  Great  St  Bemud 
(8111  ft.)  in  1893,  over  the  Crimscl  (7100(1.)  in  1S9S,  and  over 
the  Klau.-<ia  Pass  (6404  ft.)  in  iqoo-  The  highest  carriage  lood 
entirely  within  Swltierland  Is  that  over  Ibe  Umbrall  Pan 
(8141  (t),  opened  in  1901,  and  leading  ftum  the  Swiss  upper 
Milnslct  valley  to  close  to  the  Slelvio. 

The  6r«  Swiss  lake  over  which  a  steamer  plied  regularly  wai 
that  of  Geneva  (1S13),  followed  by  Constance  (1814),  Lago  Mag. 
giote  (iBi5),  Neuchltel  (1817),  Tliiin  (iSjsl,  Lucerne  (ifljs)  »nd 
lie — Aarjau.  Aopeniell,  Basel.  Bera,  Frlbourg, 
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(1859).  The  fint  Mhrny' opened  irilhin  SwiUeiland 
that  (t4  m.  long)  £rom  Zurich  to  Baden  in  Aargau  (1847),  though 
the  Smss  bit  oC  that  from  Basel  to  Strassbuig  had  been  opened 
in  1844.  From  i8sa  to  1873  the  cantons  granted  oonce»ions 
for  the  budding  of  railways  to  private  companies,  but  from 
1879  onwards  the  conditions  were  other  and  the  lines  were  con- 
structed under  Federal  supervision.  In  the  'fifties  and  'sixties 
many  lines  were  built,  but  not  always  according  to  sound  finan- 
dal  principles,  so  that  in  1878  the  great  "  National  Railway  " 
became  bankrupt.  Hence  the  idea  of  the  state  purchase  of  the 
diief  lines  made  considerable  progress,  so  that  in  1898  such  a 
scheme  was  accepted  by  the  Swiss  people.  Accordingly  in 
1901  most  of  the  great  lines  became  Federal  railways,  and  the 
Jura-Simplon  in  1903,  while  the  Gotthard  line  became  Federal 
in  rgog.  This  state  ownerahip  only  applies  to  the  main  lines, 
not  to  the  secondary  lines  or  to  the  mountain  cog-wheel  railways 
(of  which  the  first  was  that  from  Vitsnau  up  the  Rigi,  1871) 
now  so  widespread  throughout  the  country.  The  highest  point 
as  yet  attained  in  Switzerland  by  a  mountain  railway  is  the 
Eismeer  station  (10,57  x  ft.)  of  the  line  towards  the  Jungfrau. 
Many  tunnels  have  been  pierced  through  the  Swiss  Alps,  such 
as  the  St  Gotthard  (1882),  the  Albula  (1903)  and  the  Simplon 
(1906).  The  highest  line  carried  over  a  Swiss  pass  is  that  over 
the  Little  Scheidegg  (677a  ft.). 

Induslnes.''-a,  Of  the  Land.^  If  we  took  at  the  annual  turnover 
there  is  no  doubt  that  the  principal  Swiss  industry  is  that  of  the 
entertainment  of  foreign  visitors,  for  its  gross  receipts  are  larger 
than  those  of  any  other  branch.  It  appears  from  the  official  statis- 
tics that  in  1905  its  gross  receipts  amounted  to  rather  over  £7.500,000 
(aa  against  about  ^.500,000  in  189^.  and  rather  over  ia,ooo/XM>  in 
1880),  the  net  prom  being  neariy  £1,500,000  (as  against  £656,000 
and  nearly  £500,000  respectively),  white  in  1905  the  capital  invested 
in  this  industry  was  rather  over  £31,000,000  (as  against  £20.750.000 
^■nd  £12,750,000  respectively).  In  1905  there  were  in  Switzerland 
193^  hotds  (of  which  40a  wen  in  Bern  and  358  in  the  Grisons) 
speciaUy  built  for  the  accommodation  of  foreign  visitors,  containing 
124,068  beds,  and  employing  33480  servants  (the  numbers  for 
1894  and  1880  are  1693  &nd  1002,  88,634  and  58.137.  and  23.^7 
and  16.022  respectively).  Part  of  this  increase  is  due  to  the  fashion 
of  visiting  Switxeriand  in  winter  for  skating,  tobogganing,  skiing.  &c. 

Of  the  actual  "  productive  "  soil  about  two-thirds  is  devoted 
to  arable  or  pasturage  purpcMes,  but  the  latter  branch  is  by  far 
the  more  important,  occupying  about  83%  of  this  two-thirds, 
for  Switxeriand  is  much  more  a  pastonu  than  an  agricultural 
country.  In  1906  the  number  01 -cattle  was  officially  put  at 
1,497,904  (as  against  i,340.37S  in  1901  and  993>29i  >n  1866). 
In  summer  they  are  supported  on  the  numerous  mountain  pastvres 
or"  alps"  (see  Alps,  2>,  which  number  4778,  and  are  of  an 
estimated  capital  value  of  rather  over  £3,000,000.  wfaQe  in  winter 
they  are  fed  on  the  hay  mown  on  the  lower  meadows  or  purchased 
from  outside.  Two  main  breeds  of  cattle  are  found  in  Switzer- 
land, the  dun  race  (best  represented  by  the  cattle  of  Schwye) 
and  the  dappled  race  (of  which  the  Simme  valley  beasts  are  of  the 
red  and  white  kind,  and  those  of  the  Gniy^  of  the  black  and  white 
variety).  The  best  Swiss  cheeses  are  those  of  the  Emmenthal  and 
of  the  Gmyin,  while  the  two  principal  condensed  milk  factories 
(NestK  at  Vevey  and  that  at  Cham)  are  now  united.  It  shouM  be 
noted  that  the  moporrion  of  the  land  devoted  to  pastoral  pursuits 
iscreases,  like  the  rainfall,  from  the  west  and  north-west  to  the  east 
and  north-east,  so  that  it  is  highest  (nearly  90%)  in  Appenzell  and 
St  Gall.  As  regards  other  domestic  animals,  the  number  of  swine 
increased  from  304,428  in  .1866  to  566,974  In  1896  (the  maximum 
recorded),  but  m  1906  feU  to  548,355-  'Hie  number  of  goats  has 
remained  pretty  steady  (359.913  m  1906  to  375482  in  1866.  the 
maximum,  416,323,  being  attained  in  1886),  but  that  of  sheep  has 
decreased  from  447.001  m  1866  to  209443  in  1906. 

It  Is  suted  that  but  14  %  of  the  **  productive  "  area  of  Swhasdaad 
is  oom«rowina,  this  proportbn  being  however  doubled  in  Vaud. 
Hence  lor  its  lood  supply  the  country  is  largely  dependent  on  its 
imports,  the  home  supply  sufficing  for  153  days  only.  Tobacco  is 
grown  to  a  certain  extent,  especially  near  Payerne  in  the  Broye 
valley  (Vaud)  -and  in  Ticino.  while  more  recently  beetroot  has  been 
CHltivated  for  the.  purpose  of  roanufacturiog  sugar.  Fruit  and 
vegetables  are  made  into  jams  and  concentrated  foods  at  Lenzburg 
and  Kemptthal,  while  kirukwasser  (cherry  brandy)  is  made  in  Zug. 
Forests  cover  about  28}%  of  the  "  productive  "  area  of  Switaerland. 
They  are  now  well  owed  for.  and  produce  considenble  profits. 

Vineyards  in  Switzerland  now  cover  io8*7  sqi*  m.,  though  the  area 
b  steadily  decreasing  owing  to  the  competition  of  foreign  cheap 
wines.  The  only  cantons  wnkh  have  over  10%  of  their  area  thus 
planted  are  Vaud  (25%).  Ticino  (20%).  Zflrich  (17%)  and  the  Valais 
UO*7  %).  Among  the  best  Swiss  wines  are  those  of  La  C8te.  Lavami 
and  Vvome  (all  &  Vaud),  and  Muscat.  Pendant  and  Vin  du  Glacier 
(|sU  in  the  Valais).    Those  grown  near  Neuchitel,  at  the  northern 


end  of  Ibe  lake  of  ZOitch,  neer  Baden  (AaigiitL  and  alM«  the  SiriB*' 
bank  tn  the  Rhine,  are  locally  much  esteemed. 

Among  the  raw  mineral  producu  of  Switzerland  the  moot  irapoiw 
tant  b  asphalt,  which  b  worked  by  an  English  company  in  the  Val 
de  Traven  (Neuchfttd).  Various  meub  (even  including  gold  and 
salver)  cxbt  m  Switzerland,  but  are  hardly  worked  at  all,  aaye  iron 
(Del^mont),  copper  (Val  d'Anntviers)  ana  areentiferous  lead  ^LOts- 
chenthal).  True  coal  b  wholly  absent,  but  fignites  occur  here  and 
there,  arid  are  sometimes  worked  («.;.  at  Kgpfnach,  ZOrich).  An- 
thracite b  found  in  the  Valab,  while  peat  b  worked  in  many  parts. 
Salt  was  first  found  at  Bex  (Vaud)  in  1544,  and  the  mines  are  stUI 
worked.  But  far  more  important  are  the  saline  deposits  along  the 
Rhine,  from  near  Basel  to  Cobtenz  (at  the  junction  oif  the  Rhine  and 
the  Aar),  which  were  discovered  at  SchweizerhaM  in  theyear  1836, 
at  Kaiaeraugst  in  1844,  at  Rheinfeklen  in  184;$  and  at  Rybuig  in 
1848.  Marble,  sandstone  and  granite  are  worked  in  various  spots 
for  building  purposes.*  Marl,  clay  and  limestone  are  also  found, 
and  are  much  used  for  the  manufacture  of  various  kinds  of  cement. 
There  are  said  to  be  620  mineral  springs  in  Switzerland,  the  beat 
known  being  those  at  Baden  in  Aargau  and  at  Schioznach  (both 
sulphur),  Soiuls-Tarasp  and  St  Montz,  Stachelberg,  Ragatz  and 
Pfafers,  Leukcrbad  and  Weisscnburg.  The  most  important  slate 
quarries  are  those  in  the  canton  of  Glarns.  The  relarive  importance 
of  the  Swiss  industries  concerned  with  the  land  b  best  shown  by  the 
census  taken  in  1900  as  to  the  occupations  of  the  inhabitants*  No. 
fewer  than  1^35.010  (about  one-third  of  the,  total  population)  were 
engaged  In  pastoral  or  a^icultural  pursuits,  as  against  19.^34 
employed  in  market  gardening,  18,233  in  various  matters  touching 
the  forests,  12,785  in  the  vineyards  and  12,323  in  extracting  mioerala 
(of  these  8004  were  empk>yed  m  atone  or  marble  quarries). 

b.  Manufitclures. — Tha  same  census  also  dx>ws  the  relative 
importance  of  the  chief  branches  of  mannfacture  in  Switzerland — 
textile  industries  270,114  (of  which  88457  were  in  the  silk  branch 
and  63,853  in  that  of  cotton),  watchmaking  115,617,  embroidery 
te,558,  besides  74.148  engi^ed  in  the  manufacture  of  machinery. 
Eastern  Switzerland  b  the  industrial  portion  of  the  land,  though 
watchmaking  and  some  minor  industries  are  carried  on  in  the  Jura. 
The  textile  industries  are  by  far  the  most  important  in  Switzerland, 
ZGrich  and  its  neighbourhood  being  the  mam  centre  both  for  silk 
(chb  branch  was  revived  by  the  Protestant  exiles  from  Italy  in  the 
i6th  century)  and  cotton,  while  St  GaH,  Appenzell  and  Thurgau 
are  mainly  devoted  to  embroidery,  and  Basel  to  the  silk  ribbon  and 
floss  silk  departments.  The  watchmaking  Industry  has  been  estab- 
Ibhed  in  Geneva  since  the  end  of  the  16th  century,  and  spread  in  the 
eariy  i8th  century  to  the  Neuch&tel  portion  of  the  Jura  (centre  La 
Chaux  de  Foods  and  Le  Locle).  Musical  boxes  are  chiefly  nude  at 
Ste  Croix  in  the  Vaud  section  of  the  Ju^«  while  Geneva  b  famous  for 
its  jewelry  and  goldsmiths'  work.  The  powth  of  the  manufacture 
of  machines  b  much  more  recent,  having  orisinally  been  a  mere 
adjunct  of  the  textile  industry,  and  devdoped  in  order  to  secure 
its  independence  of  imports  from  Eneland.  Its  centres  are  in  and 
around  ZCirich,  Winterthur,  St  GaO  and  Basd.  Among  other 
products  and  industries  are  chocolate  (Sucfaard.  Cailier,  SprOngli, 
Tobler,  Pbter,  Macstrani,  &c.).  shoemaking  (Scndnenwerd),  straw 
^iting  (Aargau  and  Gniy^re),  wood  carving  (Brienz  in  the  Bernese 
OberiaJnd  stnoe  1825).  concentrated  soups  and  meats  (M<«ggi*s  factory 
b  at  Kemptthal  near  Winterthur),  aniline  dyes  (Basel),  aluminium 
(Ncuhausen  in  Schafihausen). 

CiMiiMerce.-^Swit2erland  b  naturally  adapted  for  free  trade 
for  it  depends  on  the  outside  world  for  much  of  its  food-stuffs  and 
the  raw  roateriab  of  its  manufactures.  After  the  adc^tion  of  the 
Federal  Constitution  of  1848,  customs  duties  within  tlie  land  were 
abolished,  while  moderate  duties  only  were  levied  on  imports,  thn 
sum  increasmg  as  the  articles  came  more  or  leas  within  the  category 
of  luxuries,  but  being  towest  qn  necessarbs  of  life.  Down  to  1870 
Switzerland  was  all  out  entirely  on  the  side  of  free  trade.'.  Since 
that  time  it  has  been  becoming  more  and  more  protectfoohtl  This 
change  was  due  in  part  to  the  increased  tariffs  levied  in  Germany 
and  France,  and  in  part  to  the  strong  pressure  exerdsed  by  certain 
branches  of  the  Swiss  manufacturing  industries,  while  treaties  of 
commerce  have  been  made  with  divem  countries.  Hcnoe  in  1903 
the  Swiss  people  adopted  the  prindple  of  a  greatly  Increased  scale 
of  duties,  tne  detailed  tariff  of  the  actual  sums  levied  on  the  various 
artkles  coming  into  forte  on  the  1st  of  January  1906.  These 
higher  duties  were  meant  to  serve  as  a  weapon  for  obtaining  belter 
terms  in  future  commercial  treaties,  but  were  Anally  incrnied  still 
more  at  the  instigation  of  certain  of  the  great  manufacturers,  so  that 
Switzerland  became  decidedly  a  protectionist  country.  In  looi 
the  receipts  from  the  customs  duties  were  about  £1,858,000.  wfiile 
in  1905  they  were  £2,541,000,  and  in  1907  rather  more  (£2,894,000). 

Excluding  goods  in  transit,  the  total  value  of  imports  rose  from 
about  £36.500.000  in  189^  to  about  £55.000^000  In.  1005,  wh^ 
between  the  same  dates  the  exports  rose  from  about  i^.500.000 
to  £^8,750.ooo~4n  other  words,  the  unfavourable  balance  m  trade 
had  increased  from  £ro,ooo.ooo  in  1895  to  £16.250,000  in  1905. 

The  increase  during  the  same  period  in  the  case  of  the  four  great 
articles  of  export  from  Switzeriand  waa  as  fellows:  silk  from  ncarty 

g, 500,000  to  rather  over  £ro.ooo,ooo,  embroideries  from  neatly 
,000,000  to  £^jooo,ooo.  watches  from  £3,500,000  to  £5.250.000. 
and  machinery  Tram  rather  under  £1 ,000^000  to  £2,29O|00Ow- 
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Ga9emmeMt.-—Tbt  Swiss  Confederatioii  must  be  caiefdly 
distinguished  from  the  a  a  c&ntons  oi  which  it  is  composed,  and 
which  are  sovereign  states,  save  in  so  far  as  they  have  ^ven  up 
their  rights  to  the  Federal  government.  These  cantons  them- 
selves are  built  up  of  many  political  communes,  or  Gemeinden, 
or  civil  parishes,  which  are  the  real  political  units  of  the  country 
(and  not  merely  .local  subdivisions);  for  any  one  desiring  to 
become  naturalized  a  Swiss  must  first  become  (by  purchase  or 
grant)  a  member  of  a  commune,  and  then,  if  his  burghership 
of  the  commune  is  confirmed  by  the  cantonal  authorities,  he 
obtains  also,  simultaneously,  both  cantonal  and  Federal 
dtiaenship. 

0.  Now  in  Switzerland  there  are  3x64  poiUicat  eammunes 
imuHkipaliiis  or  EinwokttcrgemtindeH),  These  are  composed 
of  all  male  Swiss  citizens  over  twenty  years  of  age,  of  good 
character  and  resident  in  the  commnne  for  at  least  three  months. 
The  meeting  of  these  persons  is  called  the  assemblie  giniraU  or 
GemeituUversammluHg,  while  the  executive  council  chosen  by 
it  is  the  anueil  nmmicipal  or  Gtmeinderai,  the  chief  persum  in 
the  commttne  (elected  by  the  larger  meeting)  being  termed  the 
syndic  or  mairef  the  Gtmeindeprdsidmt  or  the  Cemeindeammann. 
This  kind  of  commune  includes  all  Swiss  residents  (hence  the 
German  name)  within  its  territorial  limits,  and  has  practically 
all  powers  of  management  of  local  affairs,  including  the  carrying 
>out  of  cantonal  and  Federal  laws  or  decrees,  save  and  except 
Wtters  relating  to  the  pastures  and  forests  held  in  common. 
This  class  of  commune  dates  only  from  the  time  of  the  Helvetic 
republic  (1798-1803),  and  its  duties  were  largely  increased  after 
tlus  liberal  movement  of  1830;  the  care  of  the  highways,  the 
police,  the  schools,  the  administration  of  the  poor  law  being 
auccessivdy  handed  over  to  it,  so  that  it  became  a  political  body. 
As  regards  Swiss  citizens  bdonging  to  cantons  other  than  that 
in  which  they  reside,  the  Federal  Constitution  of  1848  (art.  41) 
gave  them  rights  of  voting  there  in  cantonal  and  Federal  matters, 
but  not  in  those  relating  exclusively  to  the  commune  itself. 
The  Federal  Constitution  of  1874  (art.  43)  gives  to  such  persons 
ts  those  named  above  {istablis  or  Niederidassencn — that  is, 
permanent  settlers)  all  voting  rights.  Federal,  cantonal  and 
communal  (save  as  below),  the  two  last  named  after  a  stay  of 
three  months.  Temporary  residents  being  Swiss  dtizens 
{e.g.  labourers,  servants,  students,  officials  not  being  communal 
officials)  are  called  rifiients  or  Aufentkalttr,  and  are  in  most 
cantons  considered  to  be  as  such  incapable  of  voting  in  communal 
matters  until  after  a  residence  of  three  months,  though  some 
cantons  require  a  longer  sojourn.  Foreign  residents  are  included 
under  this  class  of  Aufcntkatter. 

The  kur^ur  commuMs  (fiommtaut  hourgeoins  or  BUr^gewieindtn), 
now  principally  of  historical  interest,  having  for  the  nio«t  part 
^dually  merged  with  the  other  class  of  communes,  were  originally 
•imply  the  communiries  that  dealt  with  the  management  of  the 
"  land*  subfcct  tO  common  uaer "  or  AUmend  (mainly  summer 
pastures  and  forests),  but  gradoaily  obtained,  by  purchase  or  other- 
wise, the  manorial  nghts,  the  burghers  then  being  themselves  the 
lords  of  the  manor  (as  at  Brixham  m  Devonshire).  But  when  after 
the'Reformation,  owing  to  the  sttppre«aion  of  the  monasteries,  the 
care  of  the  poor  was  imposed  by  the  Federal  Diet,  in  1551,  on  the 
several  communes,  these  natorally  aided  only  their  own  members, 
a  course  which  gave  rise  to  a  "  communal  burgherahipk "  a  system' 
designed  to  prevent  persons  from  gaining  a  "  settlement "  in  any 
commune  to  which  they  did  not  properly  belong.  Thus  all  non- 
burgher  residents,  i>ermanent  or  temporary,  were  excluded  from 
any  share  in  the  enjoyment  of  the  bnds  subject  to  common  user, 
or  in  their  management,  and  remained  complete  outsiders,  though 
paying  local  rates.  With  the  increased  facilities  of  communication 
and  the  rise  of  a  shifting  industrial  population  such  restrictions 
became  invidious  and  unfair,  particularly  after  the  introduction, 
under  the  Helvetic  republic,  of  a  Federal  dttxensbip,  superior  to 
cantonal  dtiaenship,  and  after  the  communes  became  more  and  more 
burdened  with  public  duties,  so  that  the  amount  of  the  rates  equalled, 
if  it  did  not  exceed,  the  sums  produced  by  the  "  common  lands." 
To  avoid  some  of  these  inconveniences  "  political  communes " 
were  set  vp^  consisting  practically  of  all  Swiss  permanent  residents. 
But  the  relation  between  these  and  the  old  Bargergemeindai  (the 
burghers  of  which  only  have  rights pf  user  over  the  common  lands) 
was  very  delicate,  and  has  b^n  settled  (if  settled  at  all)  in  various 
fashions.  In  some  cases  the  older  communes  simply  mersed  whh 
the  newer,  the  ownership  of  the  common  lands  thus  passing  from 
to  the  other  class.    In  other  cases  the  Burjg$r§tmtiiid€n  attll 
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dutinct  from  the.  "  poStieal  fommnnea,**  but  solely  for 
purposes  (enjoyment,  manafement,  &c)  relating  to  the  common 
lanas,  and  thus  form  a  sort  of  privileged  oommumty  inside  the  larger 
and  now  more  generally  important  community,  in  some  cases  the 
common  fauids  have  been  divided  in  varying  proportioQs  between 
the  two  clasaes  of  conunuaea,  the  BMrgtrgemeinden  thin  contimiing  to 
exist  solely  as  regards  that  part  of  the  common  lands  which  they  have 
retained.  In  other  cases  the  common  lands,  whether  before  or  after 
1798,  have  passed  into  the  possession  of  a  small  number  of  the 
burghers,  who  form  a  close  corporation,  the  revenues  of  which  are 
enjoyed  by  the  members  aa  such*  and  not  as  dtiaena— in  short  are 
subject  to  no  public  obligationa  or  burdena  save  rates  and  taxes. 

b.  The  twenty-4wo  cantons  (three  are  subdivided— Unter- 
walden,  Appenzell  and  Basel— into  two  halves)  are  divided  into 
"  administrative  districts  '*  (187  in  number),  which  are  ruled  by 
prefects,  in  the  French  fashion,  appointed  by  the  cantonal  autho- 
rities. These  are  the  true  local  divisions  in  the  ooikntiy.  Each 
canton  has  its  own  legislature,  executive  and  judiciary.  The 
older  cantons  have  in  some  cases  (Uri,  Unterwalden,  Appenzell 
and  Glarus)  preserved  their  ancient  democratic  assembties  (or 
Land4sgemeindeH),  in  which  each  burgher  appeals  in  person^ 
and  which  usually  meet  once  a  year,  on  the  last  Sunday  in  April 
or  the  first  Sunday  in  May,  always  (weather  permitting)  in  the 
open  air.  These  annual  assemblies  elect  annually  a  sort  of 
standing  committee,  and  also  the  chief  ma^strate  or  Lamdom- 
mann,  as  well  as  the  judidary.  In  the  other  eighteen  cantons 
the  legislature  (Cross  Rot  or  grand  consett)  ii  composed  of 
representatives  chosen  by  the  cantonal  voters  in  proportion, 
varying  in  each  canton,  to  the  population.  They  are  thus  local 
parliaments  rather  than  mere  county  councils.  The  executive 
\Reg^rungsrat  or  consul  d'ilat)  is  elected  everywhere  (save 
Fribourg,  the  Valais  and  Vaud)  by  a  popular  vote,  this  plan 
having  gradually  superseded  election  by  the  cantonal  legislature. 
All  the  cantons  (save  Fribourg)  have  the  referendum  and 
initiative,  by  which  the  dectors  can  exercise  control  over  the* 
elected  repnesentatives.  The  cantonal  judiciary  is  chosen  by 
the  people. 

c.  In  1848  the  Federal  goMmmetU  was  reorganized  according 
to  the  plan  adopted  in  the  United  States,  at  any  rate  so  far  as 
regards  the  legislalure  {BundestersamnUung  or  assemhUe  Jidlrak\. 
This  is  composed  of  two  houses:  (x)  the  Stduderat  or  consell 
des  UaiSr  to  which  each  canton,  great  or  small,  sends  two  repre- 
sentatives (generally  chosen  for  varying  terms  by  the  people, 
but,  iiri907,  still  by  the  cantonal  l^islature  in  Bern,  Fribourg, 
Neuch&tel^  St  Gall,  the  Valais  and  Vaud),  this  house  being  lilos 
the  American  Senate;  (a)  the  Naiumalrat  or  comeil  national ^ 
composed  of  representatives  (at  present  167  in  number)  elected 
within  the  cantons  in  the  proportion  of  x  to  every  20,000  (or 
fraction  over  xo.ooo)  of  the  population,  and  holding  ofiice  for 
three  years,  before  the  expiration  of  which  it  cannot  be  dissolved. 
The  two  houses  are  on  an  absolutely  equal  footing,  and  bills 
are  introduced  into  one  or  the  other  simply  because  of  reasons 
of  practical  convenience.  The  Federal  parliament  meets,  at 
least,  once  a  yter,  in  Bern,  the  Federal  capitaL  The  Federal 
exeeutioe  {BupidesnU  or  canseil  fidiral)  was  set  up  in  1848  and 
is  composed  of  seven  members,  who  are  elected  for  three  years 
by  the  two  houses  of  the  Federal  legislature,  sitting  together 
as  a  congress,  but  no  two  members  may  bebng  to  the  same  canton. 
The  Federal  parliament  annually  names  the  president  {Bunda- 
prSsident  or  frisident  de  la  con/miration)  and  the  vice-president, 
so  that  the  former  is  really  but  the  chairman  of  a  committee, 
and  not  in  any  way  like  the  American  president.  The  Federal 
president  always  holds  the  foreign  portfolio  (the  "  political 
department  **),  the  other  portfolios  being  annually  redistributed 
among  the  other  members,  but  all  decisions  proceed  from  the 
council  as  a  whole.  The  Federal  councillors  cannot  be  at  the 
same  time  members  of  dther  house  of  the  Federal  parliament, 
though  they  may  speak  or  introduce  motions  (but  not  vote) 
in  either  house.  The  Federal  Supreme  Court  {Bundesgericht 
or  tribunal  fidiral^  was  created  by  the  Federal  Constitution 
of  1874  and  is  (nnce  1904)  composed  of  19  full  members  (plus 
9  substitntes),  all  elctted  by  the  two  houses  of  the  Federal 
parliament,  sitting  together  and  holding  office  for  six  year?; 
the  Federal  parliament  also  elects  every  two  years  the  president 
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and  viee-pKsident  d  the  Federal  tribunaL  Its  teat  m  at 
Lausanne.  Its  jurisdiction  extends  to  disputes  between  the 
.  Confederation,  the  cantons,  and  private  individuals,  so  f^r  as 
these  differences  refer  lo  Federal  matters.  An  a(4>eal  lies  in 
some  cases  (not  too  clearly  distinguished)  to  the  Federal  council, 
and  In  some  to  the  two  houses  of  the  Federal  legislature  sitting 
together.  As  to  the  referendum  and  initiative  (whether  as 
to  the  rcvi^oa  of  the  constitution  or  as  to  bills)  see  REFERENDim . 
i  It  was  natural  that,  as  the  members  of  the  Swiss  Confederal 
tion  were  drawn  closer  and  closer  together,  there  should  arise 
the  idea  of  a  Ftdcrai  <ode  as  distinguished  from  the  manifold 
cantonal  legal  systems.  The  Federal  Constitution  of  1874 
conferred  on  the  Federal  authorities  the  power  to  legislate  on 
certain  defined  legal  subjects,  and  advantage  was  taken  of  this 
to  revise  and  codify  the  Law  of  Obligations  (18S1)  and  the  Law 
of  Bankruptcy  (1889).  The  success  of  these  attempts  led  to  the 
.adoption  by  the  Swiss  people  (1898)  of  new  constitutional 
articles,  extending  the  powers  of  the  Federal  authorities  to  the 
other  departments  of  civU  law  and  also  to  criminal  law»  Drafts 
carefully  prepared  by  comnUssions  of  specialists  were  slowly 
considered  during  nearly  two  years  by  the  two  houses  of  the 
Federal  pariiament,  which  finally  adopted  the  civil  code  on 
the  loth  of  December  1907,  and  it  was  expected  that  by  1913 
both  a  complete  Federal  civil  code  and  a  complete  Federal 
criminal  code  would  come  into  operation. 

Before  1848  there  was  scarcely  such  a  thing  as  Federal  finances 
for  there  was  no  strong  central  Federal  authority.  As  the  power 
of  thooe  authorities  increased,  so  naturally  did  their  expenditure 
and  receipts.  In  1819  the  reoeipta  were  nearly  £;2^o,ooo,  a»  against 
an  expenditure  of  f^tejOOO.  By  187^  each  had  risen  to  rather 
over  £1,250.000,  while  in  1883  they  just  overtopped  £2,000,000 
sterling  each,  and  in  1900  the  receipts  were  just  over  X4. 000,000 
sterling,  as  against  an  cxpenditare  of  nearly  /4,000.00a  Tiie  figures 
ior  1907  are  £5.750.000  as  against  just  over  £^.500«oo0y  and  arc  the 
highest  yet  recorded.  The  funded  Federal  debt  rose  from  a  modest 
£150,000  in  1849  to  rather  over  £2.000,000  in  1 891,  and  rather  over 
£4.000.000  in  1903.  standing  in  1905  at  £3,350,000. 

By  the  Federal  Constitution  ol  1848  the  post  office  was  made  a 
Federal  attribute,  and  the  first  Fedeml  law  on  the  subject  was 
passed  in  i&^  (postage  stamps  within  the  country  in  1850,  for 
foreign  lands  m  IoSa,  and  post-cards  in  1870),  while  a  Federal  law 
of  1851  extended  this  privilege  to  the  electric  telegraph,  so  that  in 
1852  the  first  Wnt  was  opened  wf»h  thirty-four  oHicob.  In  the 
Federal  Constitution  of  1874  both  branches  are  declared  to  fall 
within  the  jurisdiction  of  the  Confederation,  while  in  1878  this 
privilege  was  extended  to  the  newly  invented  telephone.  Inviol- 
ability of  communications  in  all  three  cases  is  guaranteed. 

In  1891  the  Swiss  people  accepted  the  principle  of  a  stale  bank 
with  a  monopoly  01  note  issue.  A  first  scheme  was  rejected 
by  a  popular  vote  in  1897,  but  a  second  was  more  successful  in 
1905.  The  "  Swiss  National  Bank "  was  actually  opened  on 
the  30th  of  June  1907.  its  two  chief  seats  being  at  Ztirich 
and  at  Bern.  It  has  a  capiul  of  £2.000,000  sterling,  divided  into 
100,000  shares.  Tw^fif ths  of  this  capital  is  rewrved  to  the  cantons 
in  proportion  to  their  population  in  1900.  and  two-fifths  were  taken 
up  by  public  subscription  in  lune  1906.  The  remaining  fifth 
was  reserved  to  the  existing  tliitty-six  banks  in  Switzerland  (all 
founded  between  1834  and  1900),  which  have  hitherto  enjoyed  the 
right  of  issuing  notes.  It  was  stipulated  that  within  three  years 
oitbo  opening  of  the  National  Bank  all  notes  issued  by  these  thirty- 
six  banks  must  be  withdrawn,  and  many  bad  by  1907  taken  this 
course  in  anticipation. 

There  is  no  **  established  Swiss  Chureh  "  recognised  by  the  Federal 
Constitution,  but  there  may  be  one  or  more  *'  established  churches  " 
.  in  any  canton.  The  Federal  Constitution  of  1874  guarantees  full 
'  religious  liberty  and  freedom  of  worship,  not  being  contrary  to  morals 
and  the  public  peace,  as  welt  as  exemption  from  any  compulsory 
church  rates  (arts.  40  and  50).  But  it  repeats,  with  fresh  pricks  (art. 
51).  the  provision  of  the  Constitution  01  1848  by  which  the  Jesuits 
and  all  amiiatcd  reli|(ious  orders  arc  forbidden  to  settle  in  Switzerland, 
extending  this  prohibition  to  any  other  orders  that  may  endanger 
the  .safety  of  the  state  or  the  public  peace.  It  also  introduces  a  new 
article  (No.  52)  forbidding  the  erection  of  new  religious  orders  or 
new  monasteries  or  the  re-establishment  of  old  ones,  and  alao  a 
new  clause  (last  part  of  art.  50)  t^  which  the  erection  of  new  bishop- 
rics on  Swiss  soil  is  subject  to  the  approval  of  the  Federal  authorities. 
The  Jesuit  article  was  due  to  the  Sonderbund  "  War  of  18^7,  and 
the  rest  of  this  exceptional  legislation  to  the  *'  Kulturkampf  which 
raged  in  Switzcrlanci  in  1 872-1 874.  The  Protestants  form  ratherover 
thrae*fiftbs  of  the  population,  but  have  the  majoritv  in  loi  of  the 
23  cantons  only.  In  the  Ccrman-speaking  cantons  tney  are  Zwing- 
lians.  and  in  the  French-speaking  cantons  Calvinists,  though  m 
neither  case  of  the  original  and  oftbodoa  shade.    The  Protesunts 


akme  are  "  established  *'  in  the  Onter  Rhodes  of  AppenxcU;  while 
the  Romanists  alone  are  "  established  "  in  7J  cantons  (Lucerne, 
Uri,  Schwyz.  Untcrwalden.  Zug,  Ticino,  the  Valais,  and  the  Inner 
Rhodes  of  Appenzcll),  but  only  jotndy  in  the  3  other  cantons 
(Fribourg.  St  Call  and  Soleure)  in  which  they  arc  in  a  majorityt 
In  June  1907  Oneva  decided  on  the  complete  separation  of  church 
and  state,  and  now  stands  alone  in  Switzerland  in  not  having  any 
"  established  church  "  at  all  (premusly  it  had  two— Protestants 
and  Christian  Catholks).    In  the  other  3i  cantons,  the  Protestants 
and  Romanists  are  jointly  "  established  "  in  i  U.  as  arc  the  Protes* 
tants  and  the  Christian  Catholics  in  if,  in  which  the  Christian 
Catholics  take  the  place  of  the  Romanists.    Thus  out  of  the  21 
cantons  with  "established  churches"   (Landeskirchen  or  iglises 
nationales)  the  Protestants  are  solely  or  jointly  "  established  "  in 
13I,  and  the  Romanists  in  19  (not  in  Bern.  Urban  Basel  and  the 
Outer  Rhodes  of  Appenzcll),  while  the  Christian  Catholics  are 
recognized  in  7  cantons,  in  two  of  which  (Basel  and  NeucWtcl)  they 
are  also  "  endowed."   The  case  of  Neuchfttel  is  particulariv  striking. 
as  it  has  three  "established  churches"  (Protestants,  ftomanists 
and  Christian  Catholics),  while  there  the  Jewish  rabbis,  as  well  as 
the  (astews  of  the  Free  Evangelical  Church,  are  exempt  from  military 
Mrvicc.    Besides  a  few  parishes  in  Bern  there  arc  also  three  "  Evan- 
gelical  Free  Churches  "  (Eglises  libres),  viz.  in  Vaud  (since  1847).  in 
Geneva  (since  1848)  and  in  Neuchfttel  (since  1873).   The  Romanists 
have  five  diocesan  bishops  in  SwitscrUmd— Sion  (founded  iu  the  4th 
century), Geneva  (4th century),  BoaeKathcentury.but  reorganised  in 
1828),  Coire  (5ih  century).  Lausanne  (6lh  century),  and  St  Gall  (lill 
1824  part  of  the  bishopric  of  Constance,  and  a  separate  sec  since  1847). 
There  are  besides  the  sees  of  Lugxino  (erected  in  1888  for  Italian 
Switzcriand — ^till  then  in  MiUin  or  Como— but  united  for  the  present 
to  the  fee  of  Basel,  though  administered  by  a  suffragan  bishop) 
and  Bethlehem  (a  see  in  parlibus,  annexed  in  1840  to  the  abbacy 
of  St  Maurice  in  the  Valais).   The  Christian  Catholics  (who  resemble 
the  Old  Catholics  in  Germany)  split  off  from  the  Romanists  in  1874 
on  tlie  question  of  papal  infallibility  (in  Bern  and  Geneva  politics 
also  played  a  great  part),  and  since  1876  have  had  a  bishop  of  their 
own  (conbecratcd  by  the  (krman  Old  Catholic,  Bishop  Reinkens). 
who  resides  in  Bern,  but  bears  no  diocesan  title.    The  Christian 
Catholics  (who  in  the  census  are  counted  with  the  Romanists)  ore 
strongest  in  Bern,  Soleure  and  Geneva,  while  their  number  in  1906 
was  estimated  variously  at  from  twenty  to  thirty-four  thousand— 
they  have  38  parishes  (10  being  in  Frendi-speaking  Switzerland) 
and  some  57  pastors.   There  arc  still  a  few  monasteries  in  Switzer- 
land which   navc^  escaped   suppression.     The  principal  are  the 
Benedictine  hnuscs  of  Disentis  (founded  in  the  7th  centitfy  by  the 
Irish  monk  Sigiibert),  Einsiedeln  (9.9.;  loth  century)  and  Engelberg 
(q.v.;  12th  century)  as  well  as  the  houses  of  Austiii  Canons  at  St 
Maurice  (held  by  them  since  1 128,  though  the  house  was  founded  by 
Benedictines  in  the  6th  century)  and  on  the  Great  St  Bernard 
(nth  century). 

£iffic<iiM»s.— Education  of  all  nades  is  well  cared  for  in  Switzer- 
land, and  large  sums  are  annually  spent  on  it  by  the  cantons  and 
the  communes,  with  substantial  grants  from  the  Confederation 
(these  last  In  1905  were  about  £224.000),  so  far  as  regards  primary 
and  higher  education.  Four  dasses  of  educational  establishments 
exut. 

a.  In  the  case  of  the  primary  eiucation^  the  Confederation  has 
the  oversight  (Federal  Constitution  of  1874,  art.  27),  but  the  cantons 
the  administration.  It  is  laid  down  that  in  the  case  of  the  public 
primary  schools  four  principles  must  be  observed  by  the  cantons: 
the  instruction  given  must  be  sufficient,  it  must  be  nnder  state 
(t.«.  lay)  management  (ecclesiastics  as  such  can  have  no  share  in 
it),  attendance  must  be  compulsory,  and  the  instruction  must  be 

Satuitous,  while  members  of  all  religions  must  be  able  to  frequent 
e  schools  without  offence  to  their  belief  or  consciences  (this  is 
interpreted  to  mean  that  the  general  instructkm  given  must  be 
undenominational,  while  if  any  denominational  instruction  is  given 
attendance  at  it  must  not  be  made  comnutaory).  By  an  amendment 
to  the  Federal  Constitution  adopted  in  1903  the  Confederation  is 
empowered  to  make  grants  In  aid  in  the  case  of  primary  schools, 
whilea  Federal  law  of  1903,  regulating  such  grantstobeapprtipriated 
solely  to  certain  specified  purposes,  provides  that  the  term  **  primary 
schools  *'  shall  include  continuation  schools  if  attendance  b  compul- 
sory. The  cantons  organize  primary  education  in  their  territories, 
delegatine  local  arrangements  (under  the  control  <^  a  cantonal 
inspector)  to  a  committee  {Schtdkommission')  elected  ad  koc  in  each 
commune,  so  that  it  is  not  a  committee  o(  the  communal  council. 
The  general  principles  laid  down  by  the  Confederation  are  elaborated 
into  laws  by  each  canton,  while  the  communal  councils  pass  by-laws. 
Hence  there  is  a  great  variety  in  details  between  canton  and  canton. 
The  school  age  varies  from  6  to  16  (for  younger  scholars  there  are 
voluntary  kindergarten  schools  or  icotes  enfantines),  and  attendance 
during  this  period  is  compulsory,  it  not  being  possible  to  obtain 
exemption  by  fiassing  a  certain  standard.  Two^t birds  of  the  schools 
are  **  mhtcd  ';  in  the  towns,  however,  boys  are  often  separated  from 
giris.  The  teachers  (who  must  hold  a  cantonal  certificate  of  effi- 
ciency) are  chosen  by  the  Schulkommission  from  among  the  candi- 
dates who  apply  for  the  vacant  post,  but  are  elected  and  paid  by  xhft 
communal  council.  Religious  tests  prevail  as  to  teachers,  who  muSc 
declava  the  seUgioa  they  profess,  and  are  Mqaiscd  to  impMt  tht 
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....... — The  retigioiu  teach- 

■JBg  occupiq  ma  hour  (■!■«¥■  n  the  bcgianin^  d  ib*  acbml  hgun) 
Uuict  *  nt  irinla  nciil  doBBBic  inmuciBa  kimpuBd  bytM 
[■dor,  ouUHiB  tM  icbool-bow  u  ■  ruICi  or  in  ■  num  tpeciBlly  BM 
nun  ibeiria.  Tha  nMsr  b  a  i!#HJ<  prsideiit  01  Iba  SiAiilfcuni- 
mwm.  whik  ihc  nH^iHim  Icuhing  in  icbsol  ia  baad  on  ■  nca'  * 
'■cbonl  BUi,"  GOituiiiBc  riioct  irniont  s<  Ihc  dU  tun 
ii  Bible  liiMBn.  TlB  eoct  cuniculuni  (oxk)  b  pmolbed  I 
ihe  cABtoB,  iBii  alio  til*  rnnibcT  vA  boun  aujiav  vhieh  tbt  vIh 
nuu  bi  apa  unuBlly,  but  tb«  pncw  reputitiiB  li  thcK  i>  h 
to  tlic  kxal  SdnlkmrauHM.     Tbs  attniducc  rqpncn  ln> 


Boa«y  contrlbiMlaiu  ol  tfai  caHMaa  f  bicludiiif  the  |;niic 
tbe  Qufedcmioii)  aiiil  ■!■>  of  tbe  ooBniiiiiiei.  or  of 

~-'H  ludWMiiib.    The  idBol  houn  ue  ■•  ■  ml* 
jBHicr  and  A  lbi.  in  winter)  ' 


privin  IndWMu 
Hna  r  LIB.  U  r 
jbi  Ihe  whils)  U 


la  houn  hi  the  afienioaa.  bat  or 


piEi^  edrjpl  the  ume  curricdhjn,  and  ii  Bubjcct  n  the 
by  ibeSchulkumniUan.  On  tbe  cKha-  hud  h>  m 
tny  coiucience  ^nee  and  can  eharee  iwm.  A  cuit 
eamlaea  euh  (cfaaol  (of  ehher  da^  anaiBlly  ud 

anioiul  educational  autbotitiea,  vho  point  vA  bl,   -.,.,.„ 

»  ihF  local  Schulkonmbdon,  iriiieh  miM  nrncdy  tbnn.  Thne 
b  na  payment  by  rewihi.  nor  <ls  tbe  ooney  comiibiitiDiia  Umo  any 
iDurcr)  depend  oo  tbe  nambcr  of  attandaoeea  oada.  thoish  ot 
□urv  thry  are  more  or  leaa  In  nooortioa  to  the  nmnber  o(  H&iian 
irimding  thai  particular  tchooL  borne  favotir  tbe  idea  of  makinc 
Ifit  pTimary  ichoDla  wboll}  depemUBI  jnandally  on  tbe  Coafedm- 

driatnl  in  IMi.  and  the  acbana  ■  Mill  of^omi,  loaiBly  oa  the 
tmund  that  It  maid  aeiloailv  impair  the  ptiacipla  of  camoaal 
ty^rmraty,  and  {mmenielv  ■tmwtiiea  tha  ponr  of  the  -Federal 
(ducatnnal  (othoritiea.  By  thelaw  ol  190}  tbe  qtwta  ef  the 
FidFnl  (ubvenihm  waa  find  at  Hxpeiie*  per  head  of  the  teaidciU 
-        -       -  butln1hecw!o(61aiitDiia(tbepooi« 

aaaddad. 


F  attendance  evctywhere  \m  opdoaal.  ■ 

—  ^  la  oomputiory.    Thae  ichaola  ti 

Hon.    The  eoune  of  (tiKUn  eiter 

idenli  are  admitted  at  Bfn  bun 


»eiy  much 


■e)  the  Sain  Indade  a  nilKy  of  educational  TttrNith- 

BCEiu,  wnicn  fall  muihly  under  two  beada>^ 

I.  TrchRical  achoob  tytee  IboK  at  Bienne  and  Wintenhar)  and 

^hoob   for  inKruction  in  variout  prolnsiona  (commercCp 

a[rlcuiiuEe,  foreclry  and  (he  mining  collcgea  for  teochm). 

I/Gtammar  tehoolt,  c«llc^  and  cantonal  adiODb.  «hich  in 

■ome  caaea  fcepare  for  the  anivcnitiea  aad  id  aomecaaeado 

The  enxueaflf  both  clans  fall  ouialy  on  tbe  canlons  Rn  1905 
ibnul  Ado.ooo  tn  £130,000  ln»B  the  communea);  who  for  the  fmner 
ddn  nrjuuding  eo-t^n  deaartnientt  of  the  accDAd)  rectAva  a  trvtt 
to  aid  fiDcn  tbe  Confcdenlian— 4n  1905  about  UtiSiia. 

i.  A*  rc^nli  the  U^ut  •^■oKm  the  FcdenT  Cmrniiution  of 
1S71  (irt.  27)  empoHred  the  ConleleiatlDB  to  erect  and  lupport, 
hcudca  the  eilitiiig  Federal  Patycechnlc  School  (opened  al  Zaricb 
in  tSss.  havlni:  been  (bunded  by  Vinoe  ot  art,  »  of  tbe  Podinl 
CnHitutloB  «(  1(4!),  a  Federal  univenitji  (tUt  bai  not  yet  beta 
dnv)  and  other  aacafaUihmenta  lor  the  hi|^»r  aducatioa  (ve  c  1 
■bove).  Thb  daUic  Bauld  acem  to  autboria  the  Confedenllan 
Id  make  granu  bi  aid  of  (he  cantonal  unlveraltiea,  but  aa  ret  thb  hai 
ncff  been  don^  irhlle  tha  cantoni  are  in  b»  hurry  Co  aiVa  un  tbolp 
IxsljiniverdtieK  Thcreareanen  fuBaniverBIinin  SwitKrlnBd— 
Baidr  (founded  la  14^1,  Zurich  (ibA),  Bern  |iSm),  Geneva  (igTt. 
bunded  is  issg  aa  an  acadtmie),  Fnboucv  (inUrnational  diihali^, 
(bunded  in  itXt).  Lauainne  (1S90,  (oundeJin  1M7  a>  an  acad«miel 
ind  Neuchltd  (eilncd  1  (140-1  S^a.refounded  in  r«a6,Bnd  raianlfnim 

hBideaabvidlaolatSlan  (exlKed  1S07-1610,  refoundeij  in  rSii" 
In  Rwral  they  each  {■afe'^n,  of  couraO  have  (our  lauilti»— 
Ibolecy.  medlcihe,  law  and  ohiloaophy.    Friboart  <nd  Neucbtid 


noj't9a6  a 


Army.—TiK  Swin  army  fj  1  purely  mnilia  force,  tecdving 
oidy  paiodical  Uainin^  (10  far  u  regudi  men  belwetB  »  and 
48  yean  ol  age),  based  upon  the  piindpk  ef  nnl venal  compolnry. 
penonti  Biilitacy  BBnice.  Till  ig4g  ib«'  canton  (lone  lalied,' 
'UT«d,  equinwd  and  trained  ail  military  uniu  and  nominated 
the  oScen.  By  the  Federal  Coulitutioo  ol  i£4g  (art.  »)  Iho) 
Confederation  vai  cotniKed  vith  the  Iraliung  of  the  cngintcrB, 
the  artillery  and  tbe  cuvabr,  with  the  eduotloo  of  IniirucKni 
for  all  olber  anna,  and  nitli  Ibi  higher  training  of  all  anni,  whilB 
it  waa  empowered  to  found  miliUry  Bcbools,  to  orgudic  general' 
mililaty  manauviei,  and  to  uipply  a  part  of  (be  **c  maitritl. 
The  Confederation,  too,  waa  ginn  tbe  tupeiviiion  of  the  tnteing- 
of  the  Infantry,  aa  w^  ai  the  (umbhing,  the  nmstnieiiaD  and 
tlie  maintcnnnce  of  all  war  tuUrid,  which  the  cantoni  were 
bound  to  luppl/  to  the  Canlederaliou.  The  Federal  Conitita- 
tioo  of  1874  marked  an  advance  on  thM  ol  1848  aa  to  the  Idlow- 
ing  potats.  The  pifrciple  of  universal  milHBty  aervke  and  the 
atgsnUaliaa  of  tbe  Federal  army  were  developed  a::FDrdlng  lo 
the  proportion  ot  tbe  population  capable  of  ixariug  ntina  (ia 
contradistinction  to  the  1&4S  lyitcm.  ait.  19,  of  fiud  cmtiDgcDU 
in  tht  proportion  of  j  lo  evny  100  men  of  the  population  <t 
each  canton);  the  entire  nuUlaiy  trginlog  and  aiming  o(  (besa 

over  by  the  Confederation,  which,  too,-  nipcrriied  the  mililaTy 
ad miniit ration  ot  (he  can(oni.  The  unlfoltn,  equlpnient  a^ 
weapons  of  (lie  men  wen  (0  be  free  of  cut  to  them,  oblle 
compenaatHin  waa  due  from  the  Confederation  (□  the  fajniliea  61 
lho«e  killed  a>  permawndy  bjurcd  in  the  courae  si  ihdr  mill' 
(ary  lervice,  at  well  aj  to  the  invaUd)  Ihenndyia.  There  thitt 
remained  to  thecantons  the  rai^ng  of  all  the  fnfantry  units  and 
of  moat  of  tbe  cavalry  and  artillery  uniu  aa  well  aa  the  noniina'- 
tion  ol  tho  officers  of  all  arms;  all  tbeae  acta  wen  lubjecl  lo  Ih* 
■uperviiion  o!  the  Conlcderstion  and  had  (o  be  in  accordanc* 
with  Federal  tawt  and  regulation).  An  attempt  made  in  rBt5 
lo  extend  still  further  the  Epbere  of  action  of  the  Confedciatioa 
in  mOitiry  maltoi  wa*  rejected  by  a  vote  ol  lie  Swiaa  peopbi 
Thus  the  present  syatem  resti  partly  on  the  1874  Conatilution,' 
and  ptrtly  on  the  new  mCilary  tew,  passed  by  tbe  Federal 
pkcliaioul  on  tbe  iitb  of  April  ign}. 

Tha  llT4   CoBBtitutbn   forbida  the  Dalnteaaiica   of  tif 

Ibig  amy  (ait.  ij),  and  abo  (an.  11)  tha  pradicc  nara>eri|i 

nry  wMawad}  of  hlnng  out  condiifeBta  ahmemeaarv  aoUkra  Iv 

the  CoabdantiBB  or  the  (aatona  to  fani '"  -"'- — 

— — '— )..  T>e  Foktal 

''^'Z"tbr~ 

PiililBry  aervice  (the  fan^lica  of  woae  killed  or  psTnaaeatly  iniiniii 

..  .t ,  .-u_  .;_._. .- .eH  aa  the  hivalida  l&n- 

nf.  aadtha  taiilw  IhoB* 

and  WBipoMt    At.  n 


wed  a*  the  hivalHb  than. 

pittvldedforbylheCDBfedentionl.aa'   '  •     ■■     - 

^  tobe  bed  bir  a  Fcdmlbw.  whib  wr 
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u  eootnl  ottka  Fednt  i 


deBHd.  Tba  Codcdnsdoa  ku  the  Kile  rifht  of  kgiilai 
miUnrr  mottai,  bat  tb*  ■neniiia  d  tbae  In*  la  is  ibe  lu 
the  cutoB.  tkgi«k  aHJar  Foknl  luptrvliiaa.  wtiil*  aD  hr 

of  mDianrl^oliH  and  •«iii|u«  beaded  over  u 

(HI  the  oibtr  bud,  tba  caatana  mpiiy  aad  keep  tip  tbc  cquipoien 
awl  tba  nailonDa  at  di*  aalillefa,  Ibaofh  tbae  HBfam  an  nin- 
buned  by  Iba  Cooladealiao  taadlaf  ta  •  ccnalB  Kak  fijod  by 
Fedenlr^nluioiiatobcBiadalaiaaB.  Aft.  ii  Bueu  thai,  nban 
milituy  cooMentima  do  nat  atud  la  tbe  ny,  the 


id  dovn  by  tbe  CuafedeA' 

dplca  to  bclud^ini  m  a  Fedefil  lawrit^wiH 
iLhaviagi 

at  at  tbe  m^Miy  ttpam 

1  cucful  conbdentioQ  of  'the 
opinioru  at  many  ejtperta.  the  Federal  lair  of  I<^  wai  enacted, 
fc^  which  mcHe  imifonniCy  vaa  Introduced  iatn  admlobtntive 
nattcra  aad^the  vhole  ayatem  mpodelLcd,  of  ceune  according  to 
Ike  lenml  prladplea  lomulaled  in  the  Fcdenl  CouticiHiaa  of 

.  Jn*  UOcMof  la  ■  biid'a^ye  vinr  ct  tbe  actiul 


Bi  laid  in  ieat  that  tbe  CO 


ny,  .Enry  Swiaa  male  cjtiii 
y  aaivice  betneea  tbe  agea 


Swiaa  male  cJtiieD  la  bound  to  mider 


aa°U^ 


apoit  oOce.  tehtnpbi  uliphoae,  (aihiay  and  it 
exempted  belon  1907) — cmtoiii-boua*  BCD.  ifn- 
the  offiiciau  last  luiDcd  cnuit  bavc  had  a  fint  penod 
Mdit  thcraiFenrnpc,  T>idh!  vho  are  totally  duqualil 
naion  muit.  till  the  age  of  lony,  pay  an  eitn  tax  gl  6  fn 
plua  It  liaoca  00  every  iwo  iranca  ot  thcit  nef 

that  can  be  levied  in  flay  particular  caae  bdas  ar 

(property  under  low  irancs  and  Ibe  firat  600  nc 

an  free  Irhb  iMi  tai,  whicb  la  only  lavbd  aa  bj  of 

■be  men  la  tha  Laadmlii):  tUt  t«  it  eaBalh  en 

■heCaaledentioiiandlbaeantsiit,ltatataIyitUl  <ut 

£71,000.    Tbecutena!  autboriilamuftaia  o  rea 

«r  youne  num  of  tueaty  ynn.  who  Duat  f  b 

onin  to  iiibniU  Ihamaehn  at  tbe  handa  o(  tbe  40 

a  iBFdioa  BUmiiialbin.  •  Utecary  eaaniiiiatloa  (r  ie, 

alemeataly  Swiie  gagcnphv  and  hlntofy,  and  I  si 

aahoTt  ■rAttenmAy),aa«^ai(alncei9iiOpasi  ry 

Eiiiaitic  Inu  Uiong  jump  of  at  leaMS  ft.,  I  ur 

ea  a  irnelit  of  about  )7  B  la  both  bandaat  d| 

atcttdjagmhedtgreeof  proficiency  IB  thaatliteraiy  and  gypoaaCH: 
depaTtnedts.  ThoaefallinEbelawaccitaiDataadard — bodily,  mental 
iw  niiiai^iilAi^-ar*  eiempted,  but  may  ba  "  poatponed  "  tor  bot  more 
in  bopeatkat  bdontbac  date  tbe  dealredaundard 


a  tax)  they  may  be  iDcnporated  not  in  the  tcfntorial  a' 

tbe  auiiliafy  Ibrca  (f^c- puaeera,  hoapital,  conmUaarut. , 

fnd  Ifintpon  denutmCBta],    The  cantona  (under  Federal  > 

vigion)  me  that  llie  tida,  VMe  Mill  at  achool,  receive  a  gymuKic 

ac  tbdrauliEary 

x^^'Lkit 
en,  bmncB  the 

., i  a  ai^t  arbaol 

Dvkdfe)  lot  dny  h«in  a  >lni« 
.nf  paid   by  tbe  Confederation 


K 


iH  and  thotnore  i^ininum  caa 
ion  and  those  who  Mon|  to  lynaaaae  locicuet  in 
c  tests,  thouffa  ihicr  bodily  witialMd  ttmctb  a' 
Lbt  lUllnt  of  weiihta,   In  1906  l6,to6  youof  tnep  a(  twi 
ift  ven  e*a  mined  (this  is-eiElusivfl  of  older  BSfl  thial 


•ad  D>U  <M^! 
Inl^locttan 


4  is  bapt  ntba  bigh.  partly  owaig 


tAndcd 


aideratlaMef  a^aoM,  io  (hu  a  ymaf  kUa*  «>«•■(]>  rto  1 

a~R(fiiil    ai  Dace  may  b*uken  to  lie  distinctly  above  the. ^ 

in  bodily  and  neolal  quaUiic*.  By  the  new  Ian  of  1907  the  army 
ia  dividnt  Into  three  (»«,  aa  pnviiiusty  loarl  clasata  the  Aumit 
or  «>«  (mea  Itom  nmny  to  ibun-tan) ,  iht  LioAsslr  (men  betwees 
thitty-UiRe  and  Certy)  aiHl  the  lan^iimi  or  rinnt  (mao  beneea 
futy^ne  and  Iany4i(k[).  Tbe  ncruiu  serve  bt  diSetent 
periods  duritif  tbcii  Aral  year  accovdinf  to  the  arm  of  tbe  service 
into  wbleh  Ibey  aielKacovpofated — infamrv  and  eiuipcers  sixty-^ve 
days,  attillety  and  nirina  unopa  seventy-five  days  sod  cavalry 
ninety  daya,  wUlc  ibw  in  the  auiiliary  tmopt  sceve  but  siny 
daya.  Soldiers  la  the  EUie  are  ealkd  out  irven  timea  during  thiar 
term  of  service  Icr  a  perind  of  eleven  days  s  year  (lourtan  days  foe 
(be  artillery  and  tarijaontroopa),  while  tbe  LaDdwefar  is  ooly  called 

ten  yean  la  the  El^e^u  service  in  the  Landwchrj,  andduiiaf  that 

a  year.    Betwim  the  apa  ol  Isicnnr  aad  forty  wh  aoUist  siiist 

lin  pto&anKy  ui  laarjimaaahip  (at  lea«  ja  point* 

■hob),  while  there  laaa  aaaual  iaipeetion  (by  cantond 

"irn  andequtpoeat.   The  CoaMratioB also 

tmty  aad  lam>  must 

_. !  (uU  pnpatty  of  tba 

r  alierjie  baa  completed  hia  full  term  of  service,  Ofkeeca 
serve  in  the  Elite  tiU  thiity-cidt  yean  ol  age,  and  ia  (he  Landwebr 
(HI  forty-finiT  (in  die  case  of  oBDersoatha  staff  the  aervtselaata  tilt 
forty-eight  years  of  agel^wUla  (hny  raouia  in  the  l^andsturpi  liO 
fifty-two  yisra  of  a||*,  Tba  Swim  army  ia  made  lui  (accoidiH  ta 
Ike  new  bw  of  1907)  of  a  staff,  compoed  cf  all  the  canunaadinji 
ofiiocn  on  active  service  from  the  tank  fil  maKiT  upwards  On  ^hia 
aa  in  all  the  fdHowing  caaes  the  actual  numbtr  is  to  be  filled  by  a 
FedenI  law),  the  genenl  staB,  tbe  amy  service  corps  [post  office, 
teletrtph.  railways,  motor  caia,  chaplsins,  police,  courts  of  justice, 
seaetailea,  &c.  aad  the  aunltuy  aavicoj.  while  (he  soklien  proper 
aia  divided  iato  a  number  nf  dassca — infantry  (tncluding  ihar|> 
■hoots*  aad  wclists),  cavalry,  artiOery  (incUKlinc  the  inoun(ain 
batsetia^,  en^aeera  tfndudiog  aappara  and  lailway  labovrers), 
gazrisDB  tmopa,  tbe  msdical,  veterinary  (veiennary  suignna  aiMl 

lBRiei4, ahaalial  aad  transport  lervicia  (drivn*  and  leaders 

ol  ladea  bones  and  mnle^.  On  tbe  fint  of  January  T907  (itill  undel 
tilt  old  system)  the  anmbers  of  tbe  Swiss  army  were  ai  EoUowi:  tba 
Elite  had  139,SM  (of  which  104,361  awe  ioianlry,  51B3  cavalry, 
1SJU4  artillHV  and  U67  eoj^neo],  and  the  L^ndwehr  «,!&} 
CridludiM  67,9}*  infantry,  437S  tavalry.  lajja  artillery  and  4313 
eogineen) — biakulg  Ihus  a  total  lA  tilAjl  men  "- -"- 


'S'^i^lll" 


, ,  lour  yemis  ol  aae  flJJ"  inianlry,  9561  cavalry, 

31  Jfi6  artillery  and  »Sao  cnpneeti).  To  Ihia  total  muB  be  added 
444J94  men  in  the  armed  Laadsturm  (fony-five  (o  fifty  yean  of 
age)  and  i6i,ij8  aiiailiary  tneps  (pioneet*.  woriunen  m  mihury 
saniWishnienia,  medical,.GaeDnil*mriat  and  tnnsport  depanmeiUh 
polic*.  finoen,  ckifca.  and  men  at  a  military  d^}.  .The  total  at 

.       ,  .     ,  . .    .t «: j_    1,  jo6™^    ,-    ->^-    - 


giand  loul  is  919i<09  mea  <UBdH  (be  old  ayttem  oSVxta  Kn 
in  (he  Laadirehr  till  lotty-eiiht,  and  m  the  Laadsturm  till  Rlty-fit 
Tbe  total  sapsnca  of  tbe  Sna  army  ipse  from  jf9lS.oaoin  iM 
£1^00,000  in  — '     ""• ' ■"  -^~    


,8^.«> 


in  general,  and  the  other  specially  for  officers.  ^        (W.  A.  a  C.) 

The  Swill  CoufedenJion  Is  inade  up  of  Iwenty-twe  imaD 
■lata,  diflainc  Icons  each  other  in  neady  every  point — 
letigiont,  political,  nxM,  induitiial,  pbyucal  nod  hnguixic; 
yet  it  fonoi  n  oatioa  ifac  pitilatisDi  of  whoM  members  is  univer»- 
ally  ackiiowledged.  Hillary  alone  can  ailpi^y  ua  vith-  the  key 
\o  this  puule;  but  Swiss  tustoiy,  while  thus  eivniial  ij  we  could 
tborao^y  smip  tbe  uture  of -tbe  CfHifederatioo,  ia  very 
intricate  and  vety  beat.  A  film  liold  on  ■  f ew  guiding  principle* 
ii  (herdore  moat  desirable,  and  (J  tbete  there  are  thici  whicli 
we  muit  always  beu  iir  mind,  (i)  The  fiist  lo  be  mentioned 
11  Me  commfM  if  Stuia  Usiirry  vilk  Ilol  gf  Ui  Emfvt,  Swiii 
bistoty  Is  largely  the  hislory  ol  the  dtiwbig  togcthn  ol  bilt  of 
each  oi  the  imperial  kingdoms  .(Germany,  Italy  and  BuIguDdy) 
for  cammDn  defence  against  ■  common  (oe— Ibe  Habtbur(*; 
and,  when  this  lamily  have  secured  to  themselvei  the  peimsoeat 
paasesson  of  the  Empire,  the  Swiu  League  Utile  by  h'tllt  wins 
ill  independence  oi  the  Empire,  puciically  in  1499,  fotnally 
In  1(48.  Originally  a  member  of  Ihe  Emigre,  the  Confcderalion 
becoroea  (ret  an  aily,  then  merely  ■  liKnd.  (a)  The  secnod 
k  Uu  CoMOM  ^iflit  and.HaHirt  H  lit  Cm^tietaa^  .  Itnnid 
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i  Gcnnn  Mfleus  {tbe  three  Forest  <Bstxfcts)  tfiere  pminaSfy 
gsthcr  other  Genuui  districts;  the  Confederation  is  exdusiv^ 
GenosB  (asve  partially  in  the  case  of  Fribourg,  in  which  after 
its  tdnisvoa  in  1481  Teutonic  influences  gradually  supphmted 
tlie  Romance  speech);  and  it  is  not  till  1803  and  X815  that  its 
Ftmdh  .and  Italian-speaking  "  subjects  "  are  raised  to  political 
equality  with  tfadr  former  masterSi  and  thaf  the  Romonsch- 
^Making  Leagues  of  Raetia  (Graubllnden)  pass  from  the  status 
ol  an  ally  to  diat  of  a  member  of  the  Confederati6n.    (3)  Swiss 
hiitory  is  a  study  in  federalism.     Biased  on  the  defensive 
affiances  of  X19X  and  13x5  between  the  three  Forest  districts, 
the  Confedention  is' enlarged  by  tlie  admission  of  other  districts 
and  towns,  all  leagued  with  the  QZ^nal  three  members^  but  not 
necessarily  with  each  other.    Hence  great  difficulties  are. en- 
countered in  looking  after  cx>mmon  interessts,  In  maintaining 
any  real  union;  the  ftet  was  merely  an  iissembly  of  ambassadors 
with  powers  very  strictly  limited  by  their  instructions,  and  there 
was  no  central  executive  authority.    The  Confederation  is  a 
Staatenbujfd,  or  permanent  alliance  of  several  small  states. 
After  the  break-up  of  the  dd  system  in  1798  we  see  the  idea 
of  a  BundesstaaS,  or  an  organized  state  with  a  cental  legislative, 
ezectktive  and  judiciary,  work  its  way  to  the  front,  an  idea  which 
b  gradually  realized  in  the  Constitutions  of  X848  and  1874.  The 
whole  constitutional  history  of  the  Confederation  fs  summed  up 
in  this  transition  to  a  federal  state,  which,  while  a  single  state 
in  its  foreign  relations,  in  home  matters  ma.intains  the  more  or 
less  absolute  independence  6(  its  several  members. 

Swiss  history  falls  naturally  Into  five  great  divisions:  (t)  the 
origins  of  the  Confederation — up  to  129X  (for  the  legendary 
origin  see  Teix,  Wiliiam);'(3)  the  shaking  off  dependence 
on  the  Habsburgs — ^up  to  X394  (1474);  (3)  the  shaking  off 
dependence  on  the  Empire — ^up  to  X499  (X648);  (4)  the  period 
of  religious  divisions  and  French  influence — up  to  18x4;  (5) 
the  construction  of  an  independent  state  as  embodied  in  the 
Constitutions  of  X848  and  1874. 

x.  On  the  xst  of  Atxgust  i29,x  the  men  t>f  the  valley  of  Uri 

phmines  vaUis  Uraniae),  the  free  community  of  the  valley  of 

Schwyz  {unhersUAs  vaUis  de  Swits),  and  the  association  of  the 

max  of  the  lower  valley  ox;  NidwaJden  (communitas  kotmnum 

iniramofUanorum   vallis   inferhris) — Obwalden   or   the   upper 

valley  is  not  mentioned  in  the  text,  though  it  is  named  on  the 

Pf^         seal  appended — ^formed  an  Everlasting  League  for 

tmioty4i  the  purpose  of  self-defence  against  all  who  should 

J*^2^   attack  or  trouble  them,  a  league  which  is  e^msly 

stated  to  be  a  confirmation  of  a  former  one  {antiquam 

eonfederaUonisformamjuranufUo  vdUalam  presenlihus  intunando), 

Th^  league  was  the  foundation  of  the  Swiss  Confederation. 

What  were  these  districts?  and  why  at  this  particular  moment 
was  it  necesAry  for  them  to  form  a  defensive  league?    The 
legal  and  political  conditions  of  each  were  very  different  *(a)  In 
853  Louis  the  German  granted  (Jnter  alia)  all  his  lands  (and  the 
rights  annexed  to  them)  situated  in  the  pagcUus  Uraniae  to  the 
convent  of  Sts  Felix  and  Regula  in  ZQrich  (the  present  Frau- 
xntlnstcr),  of  which  his  daughter  Hildegard  was  the  first  abbess, 
and  gave  to  tills  district  the  privilege  of  exemption  from  all- 
jurisdiction  save  that  of  the  king  {Reichsfreiheif),  so  that  though 
locally  within  the  Zilrichgau  it  was  not  subject  to  its  count,  the 
king's  deputy.   The  abbey  thus  became  possessed  of  the  greater 
part  of  the  valley  of  the  Reuss  between  the  present  Devil's 
Brid^  and  the  Lake  of  Lucerne,  for  the  upper  valley  (Urseren) 
belonged  at  that  time  to  the  abbey  of  Discntis  in  the  Rhine 
valley,  and  did  not  become  permanently  allied  with  Uri  till  X4ia 
The  privileged  position  of  the  abbey  tenants  gradually  led  the 
other  men  of  the  valley  to  "  commend  "  themselves  to  the  abbeys 
whether  they  were  tenants  of  other  lords  or  free  men  as  in  the 
Schflchenthal.   The  meeting  of  all  the  inhabitants  of  the  valley, 
for  purposes  connected  with  the  customary  cultivation  of  the 
soil  according  to  fixed  rules  and  methods,  served  to  prepare 
them  for  the  enjoyment  of  full  political  Uberty  in  later  days. 
The  important  post  of  "  protector  "  {advocatus  or  togf)  of  die 
abbey  was  given  to  one  family  after  another  by  the  emperor 
•s  a  sign  of  trust;  but  when,  on  the  extinction  of  the  bouse 
of  Mringen  in  t2x8,  the  office  was  granted  to  the  ^beburgs. 


the  prot^rts  of  the  abbey  tenants,  who  feared  the  rapidly  rising 
power  of  that  f amfly,  and  perhaps  also  the  desire  of  the  German 
king  to  ohtafai  conunand  of  the  St  Gotthard  Pass  (of  which 
the  first  authentic  mention  occihs  about  xa36,  when  of  course 
it  could  only  be  tx&versed  on  foot),  led  to  the  recall  of  the  grant 
hi  zajx,  the  valley  being  thus  restored  to  its  original  privOeged 
position,  and  depending  immediate^  on  the  king,  {h)  In 
Schwys  (first  mentioned  in  97  a)  we  must  distinguish  between 
the  districts  west  and  east  of  Steinen.  In  the  former  the  land 
was  in  the  hands  of  many  nobles,  amongst  whom  were  the 
Habsburgs;  in  the  latter  there  was^  at  the  foot  of  the  Mythen, 
a  free  oommiuity  of  men  governing  themsdves  and  cultivating 
their  land  in  common;  both,  however,  were  politically  subject 
to  the  king's  delegates,  the  counts  of  the  ZOrichgau,  who  after 
1X73  were  the  ever-advandxig  Habsburgs.  But  in  1240  the  free 
comxfl^ty  of  Schwyz  obtained  from  the  emperor  Frederick  U. 
a  charter  whidi  removed  them  from  the  juxisdiction  of  the 
counts,  placing  them  in  immediate  dependence  on  the  king,  like 
the  abbey  men  of  Uxi.  Jn  a  few  years,  however,  the  Habsburgs 
contrived  to  dispense  with  this  charter  in  practice,  (c)  In 
TJnterwalden  things  were  very  different.  The  upper  valley 
(Obwalden  or  Saxnen),  Eke  the  lower  (Nidwalden  or  Stans), 
-formed  part  of  the  Zfirichgau,  while  in  both  the  s(hI  was  owned 
by  many  ecclesiastical  and  I^  lords,  among  them  being  the 
Habsbu^  and  the  Alsatian  aUiey  of  Murbach.  Hence  in  this 
district  &ere  were  privileged  teiuuts,  but  no  free  community, 
and  no  centre  cd  unity,  and  this  explains  why  Obwalden  and 
Nidwalden  won  their  way  upwards  so  much  more  slowly  than 
their  neighbours  in  Uri  and  Schwyz.  Thus  the  early  history  and 
legal  position  of  these  three  districts  was  very  far  from  bang  the 
same.  In  Uri  the  HabsburgS}  save  for  a  brief  qiace,  had  absolutely 
no  rights;  whfle  in  Schwyz,  Obwalden  and  Nidwalden  tfa^  were 
also,  as  counts  of  the  Zffrichgau,  the  repiesentatives  of  the  king. 
The  Habsbuzgs  had  been  studily  rising  for  many  years  frpm 
the  position  of  an  unimportant  fainily  in  the  Aaxgau  to  that.of 
a  powerful  dan  of  large  landed  proprietors  in  Swabia  and  AlsaceL 
and  had  attained  a  certain  political  .importance  as  counts  of 
the  ZOHch^tt  and  Aaxgau.  In  one  or  both  qualities  the  cadet 
or  Laufenburg  line,  to  which  the  family  estates  in  the  Forest 
districts  round  the  Lake  of  Lucerne  had  fallen  on  the  division 
of  the  inheritance  in  xa^a,  seem  to  have  exercised  their  legal 
rights  in  a  harsh  manner.  In  X340  the  free  men  of  Schwys 
obtained  protection  from  the  emperor,  and  in  1144  we  hear  ol 
the  castle  of  New  Habsbuxg,  built  by  the  Habsbuas  -^  r.  iua 
on  a  promontory  jutting  out  into  the.  lake  not  far^i^J** 
from  Lucerne^  with  the  object  ol  enfbrdsg  their 
real  or  pretended  rights.  It  is  therefore,  not  a  matter  for  sur* 
prise  that  when,,  after  the  exeommunication  and  -deposition  of 
Frederick  11.  by  Ixmocent'IV.  at  the  Council  of  Lyons  In  U45, 
the  head  of  the  cadet  line  of  Habshurg  sided  with  the  pope, 
some  of  the  men  of  the  Forest  districts  should  xally  round  the 
emperor.  Schwyz  joincMl  Sarnen  and  Lucerne  (though  Uri 
and  Obwalden  supported  .the  pope);  the  castle  of  New  Habsbuig 
was  reduced  to  its  present  ruined  state;  and  in  1247  the  men  ctf 
Schwyz,  Sarnen  and  Lucerne  wers  threatened  by  the  pope 
with  excommunication  if  they  persisted  in  upholding  the  emperor 
and  defying  their  hereditary  lords  the  counts  of  Habsburgs 
The  rapid  decline  of  Frederick's  cause  soon  enabled  the  Habsburgs 
to  regain  thdr  authority  in  these  districts.  Yet  these  obscure 
risings  have  an  historical  interest,  for  th^  are  the  foundation 
in  fact  (so  far  as  they  have  any)  of  the  legendaxy  stories  of 
Habsburg  oppression  told  of  and  by  a  later  age.  After  this 
temporary  check  the  power  of  the  Habsburgs  continued  to  increase 
rapidly.  In  1273  the  head  of  the  cadet  line  sold  all  his  lands 
and  rights  in  the  Forest  districts  to  the  head  of  the  elder  of 
Alsatian  line,  Rudolph,  who  a  few  months  later  was  dected 
to  the  imperial  throne,  in  virtue  of  which  he  acquired  for  bis 
family  in  1282  the  duchy  of  Austria,  which  now  for  the  first 
time  became  connected  with  the  Habsburgs.  Rudolph  recog- 
nized the  privileges  of  Uri  but  not  those  of  Schwys;  and,  as  he 
now  united  in  his  own  person  the  characters  ol  emperor,  couq| 
of  the  ZOrichgau,  and  landowner  in  the  Forest  districts  (a  name 
occurring  first  in  the  X4th  century),  such  a  union  of  offices  might 
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be.eipected  to  resolt  in  a  confusloii  of  lights.  On  the  i6Ch  of 
April  129 1  Rudolph  bought  frbm  the  abbey  of  Murbach  in  Alsace 
(of  whidi  he  was  "advocate  *')  all  its  rights  over  the  town  of 
'  Lucerne  and  the  abbey  estates  in  Unterwdden.  1*.  thus  seemed 
probable  that  the  other  Forest  districts  would  be  shut  off  frojn 
their  natural  means  of  communication  with  the  outer  world 
by  way  of  the  lake.  Rudolph's  death,  on  the  15th  of  July  of 
the  same  year,  cleared  the  way,  and  a  fortnight  later  (August  z) 
the  l^verlasting  League  was  made  between  the  men  of  Uri,. 
Schwyz  and  Nidwaldcn  (the  words  ei  vaUis  supcrioris^  i.e. 
Obwalden,  were  inserted,  perhaps  between  the  time  of  the  draw- 
ing up  of  the  document,  the  text  of  which  does  not  mention 
Obwalden,  and  the  moment  of  its  sealing  on  the  original  seal 
of  Nidwalden)  for  the  purpose  of  self-defence  against  a  common 
foe.  We  do  not  know  the  names  of  the  delegates  of  each  valley 
who  conduded  the*  treaty,  nor  the  place  where  it  was  made,  nor 
liave  we  any  account  of  the  deliberations  of  which  it  was  the 
tcsult.  The  common  seal — that  great  outward  sign  of  the  right 
of  a  corporate  body  to  act  in  its  own  name — appears  first 
in  Uri  in  1243,  in  Schwyt  in  1281,  in  Uhterwalden  not  till  this 
very  document  of  1291;  yet,  despite  the  great  differences  in 
their  political  status,  they  all  joined  in  conduding  this  League, 
and  confirmed  it  by  their  separate  seals,  thereby  laying  claim 
on  behalf  of  their  union  to  an  independent  existence.  Besides 
promises  of  aid  and  assistance  in  the  case  of  attack,  they  agree 
to  punish  great  criminals  by  their  own  authority,  but  advise 
that,  in  nunor  cases  and  in  all  civil  cases,  each  man  should 
recognize  the  "  judex  "  to  whom  he  owes  suit,  engaging  that 
the  Confederates  will,  in  case  of  need,  enforce  the  decisions  of 
the  ''judex.*'  At  the  same  time  they  unanimously  refuse  to 
recognize  any  "  judex  "  who  has  bought  his  charge  or  is  a  stranger 
to  the  valleys.  All  disputes  hetween  the  parties  to  the  treaty 
are,  as  far  as  possible,  to  be  settled  by  a  reference  to  arbiters, 
a  prindple  which  remained  in  force  lor  over  six  hundred  y^rs. 
**  Judex  "  is  a  jgcneral  term  for  any  local  official,  espedally  the 
chief  of  the  Community,  whether  named  by  the  lord  or  by  the 
community;  and,  as  earlier  in  the  same  year  Hudolph  had 
promised  the  men  of  Schwyz  not  to  force  upon  them  a  "  judex  " 
belonging  to  the  class  of  serfs,  we  may  conjecture  from  this  very 
dedded  protest  that  the  chief  source  of  disagreement  was  in 
the  matter  of  thejurisdictions  of  the  lord  and  the  free  community, 
and  that  some  recent  event  in  Schwyz  led  it  to  insist  on  the 
Insertion  of  this  provision.  It  is  stipulated  also  that  every 
man  shall  be  bound  to  obey  his  own  lord  "  convenienter,"  or 
so  far  as  b  fitting  and  right.  The  antiqua  confoederatio  mentioned 
In  this  document  was  probably  merely  an  ordinary  agreement 
to  preserve  the  peace  in  that  particular  district,  made  probably 
during  the  interregnum  (1254-^1273)  in  the  Empire. 

.9.  In  the  struggle  for  the  Empire,  which  extended  over  the 
yeart  following  the  condusion  of  the  League  of  1291,  we  find 
M«r»ut»m  ^^^  ^^  Confederates  supported  without  exception 
tudtf  the  antl-Habsburg  candidate.  On  the  x6th  of 
October  .1291  Uri  and  Schwyz  allied  themsdves 
with  ZQrich,  and  joined  the  general  rising  in  Swabia 
against  Albert,  the  new  head  of  the  house  of  Habsburg.  It  soon 
failed,  but  hopes  revived  when  in  1292  Adolf  of  Nassau  was 
chosen  emperor.  In  1297  he  confirmed  to  the  free  men  of 
Schwyz  their  charter  of  1 240,  and,  strangely  enou^  confirmed 
the  same  charter  to  Uri,  instead  of  their  own  of  1231.  It  is 
fn  ha  rdgn  that  we  have  the  first  recorded  meeting  of  the 
"  Landsgemeinde  "  (of  legislative  assembly)  of  Schwyz  (1294). 
But  hi  1 298  Albert  of  Habsburg  himself  was  dected  to  the  Empire. 
His  rule  was  strict  and  severe,  though  not  oppressive.  He  did 
not  indeed  confirm  the  charters  of  Uri  or  of  Sdiwyz,  but  he 
did  not  attack  the  andent  rights  of  the  former,  and  in  the 
latter  he  exerdsed  his  rights  as  a  landowner  and  did  not  abuse 
hb  political  rights  fts  emperor  or  as  count.  In  Unterwalden  we 
find  that  in  r304  the  two  valleys  were  joined  together  under  a 
common  administrator  (the  local  deputy  of  the  count) — a  great 
step  forward  to  permanent  union.  The  stories  of  Albert's 
tsrrannlcal  actions  in  the  PonSt  districts  are  not  heard  of  till 
tm  fientOffet  later,  though  no  doubt  the  union  of  offices  In^  hb 
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person,  was  a  permanent  soinoe  of  alarm  to  the  Confedetatioa. 
It  was  in  his  time  too  that  the  "  terrier  "  (or  Ibt  of  manors  and 
estates,  with  enumeration  of  all  quit  rents,  dues,  &c.,  payable 
by  the  tenants  to  their  lords)  of  all  the  Habsburg  possessiona 
ui  Upper  Germany  was  begun,  and  it  was  on  the  point  of  being 
extended  to  Schwyz  and  Unterwalden  when  Albert  w<as  murdered 
(1308)  and  the  dection  of  Henry  of  Luxemburg  roused  the  free 
men  to  resist  the  offidals  charged  with  the  survey..  Despite 
hb  promise  to  restore  to  the  Habsburgs  all  rights  enjoyed  by 
them  under  hb  three  predecessors  (or  maintain  them  in  posses* 
sion),  Henry  confirmed,,  on  the  3rd  of  June  1309,  to  Uri  and 
Schwyz  their  charters  of  1297,  and,  for  some  unknown  reason, 
confirmed  to  Unterwalden  all  the  liberties  granted  by  hb  pre> 
decessor,  though  as  a  matter  of  fact  none  had  been  granted. 
Thb  charter,  and  the  nomination  of  one  royal  bailiff  to  adminbter 
the  three  districts,  had  the  effect  of  pladng  them  all  (despite 
hbtorical  differences)  in  an  identical  political  position,  and  that 
the  most  privileged  yet  given  to  any  of  them — the  freedom  of 
the  free  community  of  Schwyz.  A  few  days  later  the  Confeder- 
ates made  a  fresh  treaty  of  alliance  with  Zfirich;  and  in  1510 
the  emperor  placed  certain  other  inhabitants  of  Schwyz  on  the 
same  privileged  footing  as  the  free  community.  The  Habsbuigs 
were  put  off  with  promises;  and,  though  their  request  (131 1)  iox 
an  inquiry  into  their  precise  rights  in  Alsace  and  in  the  Forest 
districts  was  granted,  no  steps  were  taken  to  carry  out  this 
investigation.  Thus  in  Henry's  time  the  struggle  was  between 
the  Empire  and  the  Habsburgs  as  to  the  recognition  of  the  rights 
of  the  latter,  not  between  the  Habsburgs  and  those  d£{>endent 
on  them  as  landlords  or  counts. . 

On  Henry's  death  m  13x3  the  electors  hedtated  lon^  betweet^ 
Frederick  the  Handsome  of  Habsburg  and  Louis  of  Bavaria. 
The  men  of  Schwyz  seized  this  opportunity  for  making  a  wanton 
attack  on  the  great  abbey  of  Einsiedein,  with  which  they  had  a 
long-standing  quarrel  ts  to  rights  of  pasture.  The  abbot  caused 
them  to  be  excommunicated,  and  Frederick  (the  choice  of  the 
minority  of  the  electors),  who  was  the  hereditary  "advocate" 
of  the  abbey,  placed  them  under  the  ban  of  the  Empire. 
Loms,  to  whom  they  appealed,  removed  the  ban;  on  which 
Frederick  issued  a  decree  by  which  he  restored  to  his  family 
all  their  rights  and  possessions  in  the  three  valleys  and  Urseren, 
and  charged  his  brother  Leopold  with  the  execution  of  Ihb  order. 
The  Confederates  hastily  concluded .  alliances  with  Glarus, 
Urseren,  Arth  and  Interlaken  to  protect  themselves  from  attack 
on  every  side.  Leopold  collected  a  brilliant  army  at  the  Austriaa 
town  of  Zug  in  order  to  attack  Schwyz,  while  a  body  of  traops 
was  to  take  Unterwalden  in  the  rear  by  way  of  the  Brilnig  Pass. 
On  the  15th  of  November  1315,  Leopold  with  from  15,000  to 
20,000  men  moved  forward  along  the  shore  of  the  Lake  of  Aegeri, 
intending  to  assail  the  town  of  Schwyz  by  climbing  the  slopes 
of  Morgartcn  above  the  south-eastern  end  of  the  lake.  There 
they  were  awaited  by  the  vah'ant  band  of  the  Confederates 
from  1300  to  1500  strong.  The  march  up  the  rugged  and  slippery 
slop9  threw  the  Austrian  army  into  disarray,  which  became  a 
rout  and  mad  flight  when  huge  boulders  and  trunks  of  trees 
were  hurled  from  above  by  their  foes,  who  charged  down 
and  drove  them  into  the  lake.  Leopold  fied  in  hot  haste 
to  Winterthur,  and  the  attack  by  the  Briinig  was  driven  back 
by  the  men  of  Unterwalden.  On  the  9th  of  December  1315 
representatives  of  the  victorious  highlandcrs  met  at  Brunnen, 
on  the  Lake  of  Lucerne,  not  far  from  Schwyz,  and  renewed  the 
Everlasting  League  of  1291.  In  their  main  h'nes  the  two  docu- 
ments are  very  similar,  the  bter  being  chiefly  an  expansion  of 
the  earlier.  That  'pf  1315  b  in  German  (in  contrast  .to  the  X2gi 
League,  which  is  in  Latin),  and  has  one  or  two  striking  clauses 
largely  indebted  to  a  decree  issued  by  ZQrich  on  the  24th  of 
July  1291..  None  of  the  three  districts  or  their  dependents  Is 
to  recognize  a  new  lord  without  the  consent  and  counsel  of  tha 
rest.  (This  b  probably  meant  to  provide  for  an  interregnum  in  or 
disputed  election  to  the  Empire,  possibly  for  the  chance  of  the 
election  of  a  Habsburg.)  Strict  obedience  in  all  lawful  matters 
b  to  be  rendered  to  the  rightful  lord  in  each  case,  unless  he  attacks 
or  wrongs  any  of  the  Confederates,  in  which  case  they  are  to  be 
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free  from  aUoUlg»tloQ».  NoBe8Ql]atiaBS,»lo«««<tl|fe-<<Isiiider*' 
have  no  Icc^t  9xe  U  ^  cnHred  «a  with  outaide  poi«eis,  save 
by  common  agreement  of  aU.  -  Loob  taitmaty  racognised  and 
coofiimed  the  n^w  leacue  in  i4i6>  and  in  1318  a  trace  ivu 
ccoduded. between  the  CoQf«decat«a  and  the  Hababuq;%' who 
treat  with  them  on  equal  terms.  The  lands  and  rights  annexed 
hdonging  to  the  Jisibsbwgs  in  the  Foiest  distncta  are  fully 
recognized  as  they  existed  in  the  days  of  Heary  «f  Luxemburg, 
and  freedom  of  commefce  is  gmnted.  Bat  there  is  not  one  word 
about  the  poUtkal  Bghta  of  the  Habsbm^gs  as  counts  of  the 
Zunchgau  and  Aargau.  This  diatinctioB  gives  the  key  to  the 
whole  history  of  the  relations  between  the  Confederalcs  and 
Habsburgs,  the  lights  of  the  ktfUer  aa  iandoirncrs  are  ■  fully 
allowed,  and  tiU  i3oi  they  possessed  estates  within  the  Con^ 
federation,  it  is  their  poUtfcal  rights  which  wwpe always  oontested 
by  the  Swiss,  who  desired  to  rule  thensdvea. 

As  carty  as  i^w  we  find  the  name  "Switxerkuid  "  (Sweics) 

(derived  from  Schwys,  which  had  always  been  the  leader  in  the 

nrntrnt^ttrug^)  applied  to  the  three  Forest  cantons,  and  in 

mteight      1352  extended  to  the  ConlederatioB  as  a  -whole. 

JUoMben,  But  it  was  not  tiU  after  Sempach  (1186)  that  it 

came  into  popular  luoj  the  historian  J.  von  MOMa  (178s)  fisinS 

the  distinction  between  "  SchweU "  (for  the  couAtcy)  and 

"  Schwy^  "  (for  the  Qanton),  and  It  did  not  form  theoffidal  name 

of  the  Conf  ederation  till  1803.  .  (Officiary  in  the  middle  agea^and 

later  the  Coniederatioa  was  Mmed  *'ks  Ligues  de  Ja>H|iute 

Allemagne,"  or,  asCommioes,  late  in  the  15th  century,  puis  it, 

"  les  vieiUes  LigQes  d'Allemagae  qp'oa  appelle  Suisses,^'  while 

from  c  r  4S3  onwards  the  people  wete  called ' '  Swiss  ")     This  is  in 

itself  a  proof  of  the  great  renown  whidi  the  League  won  by  its 

victory  at  Morgartea.    Another  is  that  as  years  go  by  we  find 

other  members  admitted  to  the  privileges  of  the  oiigind  alliance 

of  the  three  Fcvest  districts.    Fixst  to  join  theLeagiis(  133:3)  was 

the  neighbouring  town  <rf  Lucerne,  wfaiGfa  had  grown  t^  rosnd 

the  numasiery  m  St  Leodegsr  or  Leger  (whence  the  place  took 

its  iMme),  perhaps  a  ooloivy,  certainly  a  cell  of  the  great  house  of 

Murbach  in  Alaios^  under  the  rule  of  which  the  town  remained 

till  its  sale  in  zsqx  to  the  HabdMtrgs.    This  act  of  Lucerne  wss 

of^wsed  by  the  house  of  Austxiar  but,  despite  the  dedskm  of 

certain  chosen  arbitJtatars  in  favour  of  the  i&bsburg  daims,  the 

town  dimg  to  the  League  with  which  it  was  connected  by  its 

natural  positionv  and  thus  brought  a  new  element  into  the  pasttoral 

aasodation  of  the  Forest  districts,  which  now  surrounded  'the 

entire  Lake  df  Luioeme.    Nest,  in  13  51,  canse  the  andent' town  of 

Zflrichr  which  in  1 3x8,  on  the  extinction  of  the  house  of  Ziringen, 

had  becenie  a  free  imperial  dfey  in  which  the  abbesa  of  tbe 

Fraomttnster  (the  lady  of  Uri)  hsd  great  inihience,  while  in  1336 

thei^  had  been  a  great  dvicrevohition,  headed  by  Rudolph  Bmn, 

which  had  rabed  the  members  of  the  craft  gBds  to  a  position  In 

tbe  munidpal  gwamnent  of  equal  power  with  that  of  the 

patricians,  who,  howei^,  did  not  cease  intrigoiag'tflrtegslA  their 

Ifisr  privileges,  so  that  Bran,  after  kmg  hesitotibn;  dedded  to 

throw  in  tbo  lot  of  the  tows  ^th  the  League  rather  than  with 

Austria.    In  this  way  the  League  now  advanced  tuka  the  hilly 

country  to  tbe  pbuns,  though  the  terms  of  the  treaty 'With  Zllri<i 

did  not  bind  it  so  doaely  to  the  Confederates  as  in  theother  csfeos 

(tbe  light  <if  making  aManofs  apart  from  the  League  being  reserved 

though  the  League  was  to  rank  before  these),  and  hence  rendered 

it  possible  for  Zttrich  now  and  again  to  incUne  towards  Austria 

in  a  fashion  which  did  great  hurt  to  iu  allies.    In  r3 ss  the  League 

was  enlarged  by  the  admission  of  Olanis  and  Zug.    Glarus 

belonged  to  tbe  monastery  of  Slddngea  ob  the  Rhine  (founded 

by  the  Irish  monk  Fridolin),  of  which  the  Habsburgs  were 

'*  adrocates,"  claiming  tbeiefore  many  rights  over  the  valley, 

which  refused  to  admit  them,  and  joyfutty  received-  the  Con- 

federdtes  who  came  to  its  aid;  but  it  was  pladMl  on  a  lower  fdoHng 

than  the  other  messbers  of  the  League,  being  bound  to  obey  their 

orders.    Three  weeks  hiter  tbe  town  and  district  of  Zug,  attacked 

by  the  League  and  abandoned  by  their  Hafbsburg  masters*  joined 

the  Confederatioii,  forming  a  transition  link  between  the  dvtc 

and  meal  members  of  the  League.    The  immediate  oecssion  o^ 

the  union  of  these  two  <Ustricts  was  the  war  begun  by  the 


AHastrfan  dtike  against  Zftttdi,  which  wss  ended  by  the  Branderi' 
burg  peace  of  1^52,  by  which  Glarus  and  Zug  were  to  be  ecetoied 
to  the  Hsbsburgs,  who  also  regained  their  rights  over  Lucerne 
Zug  was  won  for  good  by  a  boki  stroke  of  the  men  of  Scbwyz  ip 
1364,  but  it  was  not  til)  the  day  of  Nlfels  (1388)  that  Glarus 
recovered  iu  lost  freedom.  These  temporary  losses  and  the 
treaty  made  by  Brun  of  Zttrich  with  Austria  in  1356  wete,  how- 
ever, far  outweighed  by  the  entrance  into  the  League  in  1353  oif 
the  famous  town  of  Bern,  which,  founded  in  xipr  by  Ber^hold  V. 
of  Zftringen,  and  endowed  with  great  privileges,  had  become  k 
fitce  imperial  dty  in. x 3x8  on  the  extinction  of  the  Zftringcn 
dynasty.'  Founded  for  the  purpose  of  bridling  the  turbulent 
feudal  nobles  anound,  many  of  whom  had  become  dtizens,  Bern 
beat  them  back  at  Dorikbtthl  (1998),  and  made  a  treaty  with  the 
Forest  districts  as  early  as  X393.  In  X339,  at  the  bloody  fight  of 
Laapen,  she  had  broken  the  power  of  the  nobles  for  ever,  and  in 
1353  had  been  forced  by  a  treaty  with  Austria  to  take  part  in  tht 
war  against  Zarlch»  but  toon  after  the  conclusion  of  peace  entered 
the  League  as  the  ally  d  the  three  Forest  districts,  bemg  tfau^ 
only  hidliectly  jofaied  to-  Lucerne  and  Zurich.  The  spedsl 
Importance  of  the  accttsion  of  Bern  was  that  the  League  now 
began  to  fl|iread  to  the  west,  and  wss  thus  brought  into  connexion 
for  the  first  time  with  (he  French-spcaking  land  of  Savoy.  The 
League  thus  oumhtted  dght  members,  the  fruits  of  Mot^rten, 
and  no  further  members  weiv  admitted  till  1481,  after  the 
Burgundian  War.  But,  in  order  thoroughly  to  understand  the 
nature  of  the  League,  it  must  be  remembered  that,  while  esch  of 
the  five  new  members  was  allied  with  the  original  nucldus — the 
three  Forest  districta-^these  five  were  not  directly  allied  to 
one  another:  Lucerne  was  allied  with  Zttrich  and  Zug,  Zurich 
with  Lucerne,  Zug  and  Gtoros;  Glarus  with  Zurich,  Zug  with 
Lucerne  and  Zurich,  Bern  with  no  one  except  tbe  three  origind 
members.  The  circumstances  under  which  each  entered  thf 
League  can  alone  explain  these  very  intricate  relations. 

After  a  short  interval  of  peace  the  quarrels  with  Austria  broke 
out  afresh;  all  the  members  of  the  League,  save  the  three  Forest 
districts  and  Glarus,  jofaied  (1385)  the  great  union  semaach. 
of  the  south  German  dties;  but  their  attention  was  **'*^^** 
soon  called  to  evenu  nearer  home.  Lucerne  fretted  much  unde» 
the  Austrian  rule,  recdved  many  Austrian  subjects  among  her 
citiisens,  and  refused  to  pay  custom  duties  to  the  Austrian  bailiff 
at  Rothenburg,  on  the  ground  that  she  had  the  right  of  free 
traffic.  An  attack  on  the  custom-house  at  Rothenburg,  and  the 
gift  of  the  privileges  of  burghetship  to  the  discontented  inhabit 
tants  of  the  little  town  of  Sempadi  a  short  way  off,  so  irritated 
Leopold  III.  (who  then  hdd  all  the  possessions  of  his  house  out- 
side Austria)  that  he  collected  an  army,  with  the  intention  of 
erushtng  his  rebellious  town.  Lucerae  meanwhile  had  summoned 
the  other  members  of  the  Lei^^e  to  her  aid,  and,  though  Leooold's 
feint  of  attadtfng  Zurich  causefd  the  troops  of  the  League  to 
march  at  first  in  that  direction,  they  discovered  their  mistake  In 
time  to  turn  back  and'  check  his  advance  on  Lucerne.  Front 
1500  to  1600  men  of  Uri,  Sdiwya,  UnterwaMen,  and  Lucerne 
opposed  the  6000  which  made  up  the  Austrian  army.  TM 
decisive  fight  took  place  on  the '9th  of  July  X386,  near  Sempach; 
on  a  bit  of  sloping  meadow-Umd,  cut  up  by  streams  and  hedges, 
which  forced  the  Austrian  knights  to  dismount.  The  great  heat 
of  the  day,  which  rendered  it  impossible  to  fight  in  armour,  and 
the  furious  attacks  of  the  Confederates,  finafly  brt^e  the  Austrian 
line  after  more  than  one  repulse  and  turned  the  day  (see  Wxnkel- 
siEO).  Leopold,  with  a  large  number  of  his  followers,  was  Slain, 
and  the  Habsburg  power  within  the  borders  of  the  ConfedcnitioH 
finally  broken.  Glarus  at  once  rose  In  arms  against  Austria-, 
but  it  was  not  till  the  expiration  of  the  tnce  made  after  SempacU 
that  Leopold's  brother,  Albert  of  Austria,  brought  an  army 
ilgalnst  Glarus,  and  was  defeated  at  NSfels  (not  far  from'GIaros) 
on  the  9th  of  April  1^88,  by  a  handftil  of  Glarus  and  Schwya 
men 

In  1389  a  peace  for  seven  yean  was  made,  the  Confederates 
bdng  secured  in  afl  thdr  conquests;  an  attempt  made  in  1393  by 
Austria  by  means  of  SchOoo,  the  chief  magistrate  of  ZttricH 
and  loader  of  the  pstffciaft  party,  to- stir  up  a-fresh  attadfe 
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failed  owing  to  a  tMog  of  the  burslMn,  wlw  sympethiicd  with 
f^tttm  ^  Confederates,  and  on  the  16th  of  July  1594  the 
A«BCto  peace  was  prolonged  for  twenty  years  (and  again  in 
141a  for  fifty  years), various  stipuJatioos  being  made 
[^y  by  which  the  long  straggle  of  the  League  against  the 
Habsburgs  was  finally  crowned  with  success. 

By  the  peace  of  1394  Glarus  was  freed  00  payment  d  £300 
annually  (in  2395  it  bought  up  all  the  righu  of  SKckingen), 
Zug  too  was  releued  from  Austrian  rule.  Schwys  was  given 
the  advocatia  of  the  great  abb^  of  Einsiedeln^  Lucerne 
got  the  Entlebuch  (finally  in  t4os)t  Sempach  and  Rothenbuig, 
Bern  and  Soleure  were  confirmed  in  their  conquests.  Above  all, 
the  Confederation  as  a  whole  was  relieved  from  the  overlordahip 
of  the  Habsburgs,  to  whom,  however,  all  their  rights  and  dues 
as  landed  proprietors  were  expressly  reserved,  Bern,  Zttrich 
and  Soleure  guaanteeing  the  maintenance  of  these  rights  and 
dues,  with  power  in  case  oif  ncied  to  call  on  the  other  Confederates 
to  support  them  by  arms.  Though  the  house  of  Habsburg 
entertained  hopes  of  recovering  its  former  rights,  so  that  techni* 
cally  the  treaties  of  1389, 1394  and  141  s  were  but  truces,  it  finally 
and  for  ever  renounced  all  its  feudal  rights  and  privileges  within 
the  (Confederation  by  the  "  Everlasting  Compact "  of  1474. 

It  is  probable  that  Bern  did  not  take  any  active  share  In  the 
Sempach  War  because  she  was  bound  by  the  treaty  of  peace  made 
with  the  Austrians  in  1368,  and  Soleure,  allied  with  Bete,  was 
doubtless  a  party  to  the  treaty  of  1394  (though  not  yet  in  the 
League),  because  of  its  sufferings  in  138a  at  the  hands  of  the 
Kyburg  line  of  the  Habsburgs,  who^  possessions  (Thun, 
Burgdorf,  &c.)  in  1384  fell  into  the  hands  of  the  two  allies. 

We  may  mention  here  the  foray  (known  as  the  English  or 
Gngler  War)  made  in  1375  by  Enguertand  de  Coucy  (husband  of 
Isabella,  daughter  of  Edward  IIL  of  England)  and  his  freebooters 
(many  of  them  Englishmen  and  Welshmen),  called  "  Gugler  " 
from  their  pointed  steel  caps,  with  the  object  of  obtaining 
possession  of  certain  towns  in  the  Aargau  (including  Sempach), 
which  he  claimed  as  the  dowry  of  his  mother  Catherine, 
daughter  of  the  Leopold  who  was  defeated  at  Morgarten.  He 
was  put  to  rout  in  the  Entlebuch  by  the  men  of  Bern,  Lucerne, 
Schwys  and  Unterwalden  in  December  1375.  This  victory  was 
commemorated  with  great  rejokangs  bk  1875. 

3.  The  great  victory  at  Sempach  not  merely  vastly  increased 
the  fame  A  the  Everl^ing  League  but  also  enabled  it  to  extend 
mm^tle*^***  >^  influence  and  its  territory.  The  isth 
Affuuoi,  century  is  the  period  when  both  the  League  and 
9t  OfliNMdits  several  members  took  the  aggressive,  and  the 
tt*  vaMk  expansion  of  their  power  and  lands  cannot  be  better 
seen  than  by  comparing  the  state  of  things  at  the  beginning 
and  at  the  end  of  this  century.  The  pastoral  highlands  of 
Appenxell  (Abbatis  Cella)  and  the  town  of  St  Gall  had  long  been 
trying,  to  throw  off  the  rights  exercised  over  them  by  the  great 
abUy  of  St  GalL  The  AppenzeUers,  e^ecially,  had  offered  a 
stubborn  resistance,  and  the  abbot's  troops  had  been  beaten  back 
by  them  in  1403  on  the  heights  of  Vflgelinaeck,  and  again  m  1405 
in  the  great  fight  on  the  Stoss  Pass  (which  leads  up  into  the  high- 
lands), in  which  the  abbot  was  backed  by  the  duke  of  Austria. 
The  tales  of  the  heroic  defence  of  Uri  Rotach  of  Appenxell,  and 
of  the  appearance  of  a  company  of  Appenaell  women  disguised  as 
warriors  which  turned  the  battle,  are  told  in  connexion  with  this 
fight,  but  do  not  appear  till  the  17th  and  i8th  centuries,  being 
thus  quite  unhistorical,  so  far  as  our  genuine  evidence  goes. 
Schwys  had  given  them  some  help,  and  in  1411  Appenzell  was 
placed  under  the  protection  of  the  League  (save  Bern),  with 
which  in  the  next  year  the  dty  of  St  Gall  made  a  similar  treaty 
to  test  ten  years.  So  too  in  t4i6-i4r  7  several  of  the  "  tithings  " 
of  the  Upper  Valais  (i^.  the  upper  stretch  of  the  Rhone  valley), 
which  in  1388  had  beaten  the  bishop  and  the  nobles  in  a  great 
fight  at  Visp,  became  closely  associated  with  Lucerne,  Uri  and 
Unterwalden.  It  required  aid  in  its  final  struggle  (i4r8-i9) 
against  the  great  house  of  Raron,  the  count-bishop  of  Sitten  (or 
Sion),  and  the  house  of  Savoy,  which  held  the  Lower  Valais— the 
Forest  districts,  on  the  other  hand,  wishing  to  secure  them- 
•eivcs  agaiut  Raron  and  Savoy  in  their  attempt  to  conquer 


permanently  the  yaldX)Mola  on  the  south  side  of  the  SImpkm 
Pass.  Bcm,however,sappoctediubuii^her,  the  lord  of  Raron, 
and  peace  was  made  in  i4>o.  Such  were  the  first  ifafc*  which 
bound  these  lands  with  the  League,  but  they  did  not  become 
foU  members  for  a  long  time^-Appensell  In  1523,  St  Gall  in  1803, 
th^  Vafaus  in  iSrs. 

Space  will  not  allow  us  to  enumerate  all  the  small  conquests 
made  in  the  first  half  of  the  15th  century  by  every  member  of 
the  League,-  suffice  it  to  say  that  each  increased  and  rounded 
off  its  territory,  but  did  not  give  the  conquered  lands  any  political 
rights,  governing  them  as  *'  subject  lands,"  often  very  harshly. 
The  same  phenoaaenon  of  lands  which  had  won  their  own  freedom 
playing  the  part  of  tyrant  over  other  lands  which  joined  them 
more  or  less  by  their  volunury  action  is  seen  on  a  Urger  scale  in 
the  case  of  the  conquest  of  the  Aargau,  and  in  the  fint  attempts 
to  secure  a  footing  south  of  the  Alps. 

In  141a  the  treaty  of  r394  between  the  League  and  the  Habs- 
burgs had  been  renewed  for  fiftyyears;  but  when  In  i4rs  Duke 
Frederick  of  Austria  helped  Pope  John  XXII.  to  escape  fioa 
Constance,  where  the  great  oecumenical  councO  was  then  sitting, 
and  the  emperor  Sigismund  pkced  the  duke  under  the  ban  of  the 
Empire,  summoning  all  members  of  the  Empire  to  arm  against 
him,  the  League  hesitated,  because  of  their  treaty  of  141  a,  till 
the  emperor  dedared  that  all  the  rights  and  lands  of  Austria  in 
the  League  wefe  forfeited,  and  that  their  compact  did  not  release 
them  froin  their  <rf>ligations  to  the  Empire.  In  the  name,  there* 
fore,  of  the  emperor,  and  by  his  spedal  command,  the  different 
members  of  the  League  overran  the  extensive  Habsburg  posses- 
sions in  the  Aargau.  Ihe  chief  share  fell  to  Bern,  but  certain 
districts  (known  aa  the  PreU  AtmUr)  were  joined  together  and 
governed  aa  bailiwicks  held  in  common  by  all  the  members  of  the 
League  (save  Uri,  busied  in  the  south,  and  Bern,  who  had  already 
secured  the  lion's  share  of  the  spoil  for  herself).  This  is  the  first 
case  in  which  the  League  as  a  whole  took  up  the  position  of  rulers 
over  districts  which,  though  guaranteed  in  the  enjoymentof 
their  old  rights,  were  nevertheless  politically  unfree.  As  aa 
encouragement  aiui  a  reward,  Sigismund  had  granted  In  advance 
to  the  League  the  right  of  criminal  jurisdiction  (Aaato  putke 
or  BlMlboMH)t  which  points  to  the  fact  that  th^  were  soon 
to  become  independent  of  the  Empire,  aa  they  were  of  Austria. 

As  the  natural  policy  of  Bern  was  to  seek  to  enlarge  fu  holders 
at  the  expense  of  Austria,  and  later  of  Savoy,  ao  we  find  that  Uri, 
shut  off  by  phynal  causes  from  extension  In  other  directions, 
as  steadily  turned  its  eyes  towards  the  south.  In  t4ia  the 
valley  of  Urseren  was  finally  jomed  to  Uri;  though 
communications  were  difficult,  and  carried  on  only  by 
means  oi  the  "  Stiebende  Brdcke,"  a  wooden  bridge 
suspended  by  chains  over  the  Reuss,  along,  the  udt  of  a  great 
rocky  buttress  (pierced  in  1707  by  the  tunnel  known  as  the 
Umerloch),  yet  this  enlargement  of  the  territory  of  Uri  gave  it 
complete  command  over  the  St  C^thaxd  Eua,  long  commercial^ 
important,  and  now  to  serve  for  purposes  of  war  and  conquest* 
Already  in  1403*  Uri  and  Obwalden  had  taken  advantage  of  a 
quarrel  with  the  duke  of  Milan  as  to  custom  dues  at  the  market 
cf  Vaiese  to  occupy  the  long  narrow  upper  XSdno  valley  on  the 
south  of  ihe  pass  called  the  Val  Leventina;  in  1411  the  men  of 
the  same  two  lands,  exasperated  by  the  insults  of  the  local  lordb, 
called  on  the  other  members  of  the  Leaguer  and  all  j/f^ntfy  (excqA 
Bern)  occupied  the  Val  d'Gssola,  on  ihe  south  aide  of  the  Simplon 
Pass.  But  in  1414  they  lost  this  to  Savoy,  and,  with  the  object 
of  getting  it  back,  obtained  In  1416-14x7  the  alliance  of  the  men 
of  the  Upper  Valais,  then  fighting  for  freedom,  and  thus  regained 
(i4t6)  the  vall^,  despite  the  exertions  of  the  great  MUaqeae 
general  C^armagnols  In  14x9  Uri  and  Obwalden  bought  from 
its  lord  the  town  and  district  of  Bellin^ooa.  This  rapid  advance, 
however,  did  not  approve  itself  to  the  duke  of  Milan,  and  Car* 
magnola  reoccupied  both  valleys;  the  Coafederatea  were  not  at 
one  with  regard  to  these  southern  conquests;  a  small  body  pressed 
on  in  front  of  the  rest,  but  was  cut  to  piecea  at  Arbedo  near 
Bellinaoaa  in  t4aa.  A  bold  attempt  in  14^5  hy  a  Schwyzer» 
Peter  Rissi  by  name,  to  recover  the  Val  d'Ossola  caused  the 
Confederates  to  send  a  force  to  rescue  these  adventurersj  but 
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tte  dal»  of  iiiha  iotiigtNd  ivkk  tk  .divided  Cbnfedentet*  and 
finally  ia  1436,  by  a  payment  of  a  large  nun  of  money  and  the 
grant  of  certain  commercial  privileges,  the  Val  Leventina,  the 
Val  d'Osaola  and  Bellinsooa  were  fonnally  restored  to  him. 
Thus  the  fixst  attempt  of  Uri  to  acquire  a  footing  south  of  the 
Alps  faikdi  but  a  later  attempt  was  snooessful,  leading  to  the 
iodusion  in  the  Confederation  of  what  has  been  called  "Italian 
Switzerland." 

The  original  contrasts  between  the  social  conditfon  of  the 
different  members  of  the  League  became  more  marked  when  the 
period  of  conquest  began,  and  led  to  quarrels  and  ill- 
2|yj^^  feeling  in  the  matter  of  the  Aaigan  and  the  Italian 
conquests  which  a  few  yean  later  ripened  into  a  dvil 
war,  bfooght  about  by  the  dispute  as  to  the  succession  to  the 
leads  oi  Fre(ferick,  count  of  Toggenburg^the  hut  male  representa- 
tive of  his  house.  Count  Frederick's  predecessors  had  greatly 
extended  their  domains,  so  that  they  took  in  not  only  theToggen- 
burg  or  upper  valley  of  the  Thur,  but  Usnacb,  Sargans,  the  Rhine 
valley  between  Feldkirch  and  Saigans,  the  PriUtigau  and  the 
Davos  valley.  He  himself,  the  last  great  feudal  lord  on  the  left 
bank  of  the  Rhine,  had  managed  to  secure  his  vast  possessions 
by  making  treaties  with  several  members  of  the  Lesgue,  par- 
ticulariy  ZQridi  (1400)  and  Schwya  (141 7) — from  142S  inclining 
more  and  more  to  Schwys  (then  ruled  by  Ital  Riding),  as  he  was 
disgusted  with  the  arrogant  behaviour  of  StOssi,  the  burgomaster 
of  Zarich.  His  death  (April  30,  1436)  was  the  signal  for  the 
breaking  out  of  strife.  The  Piftttigau  and  Davos  valley  formed 
the  League  of  the  Ten  Jurisdictions  in  Raetia  (see  below),  while 
Frederick's  widow  sided  with  ZOrich  against  Schwys  for  different 
portions  of  the  great  inheritance  which  had  been  promised  them. 
After  being  twice  defeated,  Zarich  was  forced  in  1440  to  buy  peace 
by  cerUin  cessions  (the  "  HSfe  ")  to  Schwys,  the  general  feeling 
of  the  Confederates  being  opposed  to  Zurich,  so  that  several  of 
them  went  so  far  as-to  send  men  and  arms  to  Schwys.  Ziirich, 
however,  was  bitterly  disaHwinted  at  these  defeats,  and  had 
recourse  to  the  policy  which  she  had  adopted  in  1356  and  1393 — 
an  aUianoe  with  Austria  (concluded  in  2442),  which  now  hdd  the 
imperial  throne  in  the  person  of  Frederick  III.  Though  tech- 
ni<^y  within  her  tights  according  to  the  terms  on  which  she  had 
joined  the  Lttgue  in  1351,  this  act  of  ZOrich  caused  the  greatest 
irritation  in  the  Confederation,  and  civfl  war  at  once  broke  out, 
especially  when  the  Habsburg  emperor  had  been  solemnly  received 
and  acknowledge  in  ZUrich.  In  1443  the  ZOrich  troops  were 
completely  defeated  at*St  Jakob  on  the  Sihl,  dose  under  the  walls 
of  the  dty,  Stfissi  himsd^  being  slain.  Next  year  the  dty  itself  was 
long  boieged.  Frederick,  unable  to  get  help  elsewhere,  procured 
from  Cbaries  VII.  of  Prance  the  despatch  of  a  body  of  Axmagnac 
free  lances  (the  ficorcheurs),  who  came,  30,000  strong,  under 
the  dauphin  Louis,  plundering  and  harrying  the  land,  tfll  at  the 
very  gates  of  the  free  imperial  dty  of  Basd  (which  had  made  a 
twenty  years'  alliance  with  Bern),  by  the  leper  house  of  St  Jakob 
on  the  Bin  (Aug.  26,  1444),  the  desperate  resisunce  of  a  small 
body  of  Confederates  (1200  to  1500),  till  cut  to  pieces,  checked 
the  advance  of  the  freebooten,  who  sustained  such  tremendous 
losses  that,  though  the  victors,  they  hastily  made  peace,  and 
returned  whence  they  had  come.  Several  small  engagements 
ensued,  ZOrich  long  declining  to  make  peace  because  the  Con- 
federates required,  as  the  result  of  a  solemn  arbitration,  the 
abandonment  of  the  Austrian  alliance.  At  length  it  was 
conduded  in  1450,  the  Confederates  restoring  almost  all  the 
lands  they  had  won  from  2Ulrich.  Thus  ended  the  third  attempt 
of  Austrfa.  to  conquer  the  League  by  means  of  ZOrich,  which 
used  its  position  as  an  imperial  free  dty  to  the  harm  of  the 
League,  and  caused  the  fint  dvil  war  by  which  it  was  distracted. 
l^ese  fresh  proofs  of  the  valour  of  the  Confederates,  and  of 
tlie  growing  importance  of  Che  League,  did  not  fail  to  produce 
important  results.  In  1452  the  "Confederates  of 
the  Old  League  of  Tapper  Germany"  (as  they  styled 
themselves)  made  their  first  treaty  of  alliance  with 
France,  a  connexion  which  was  destined  to  exercise 
so  much  influence  on  their  history.  Round  the  League  therp 
began  to  gather  a  new  class  of  alUes  (known  as  "  Zugewandte 


Orte,"  or  isBKiateJ  districts),  omn  dattfy-  Joined  to  it*  or  to 
certain  memben  of  it,  than  by  a  mere  treaty  of  friendship,  yet 
not  being  admitted  to  the  rank  of  a  full  member  el  the  League. 
Of  these  associates  three,  the  abbot  (1451)  and  town  of  St  Gatt 
(mS4)»  uid  the  town  of  Bienne  (Bid),  through  its  alliance 
(1352)  with  Bern,  were  given  seats  and  votes  in  the  Diet,  being 
caDed  toeiH;  while  othas^  known  as  eonf9ed€raii,  were  not  so 
dosdy  boaad  to  the  League,  such  as  the  Vakis  (1416-1417), 
Schaffhaoren  (z454)»  Rottwdl  (z463)»  Mohlhausen  (2466),  (to 
the  dasB  el  ttmioedtraU  belonged  in  later  times  Neocfa&tel 
1406-1501),  the  Three  Leagues  of  Raetia  (1497-1498),  Geneva 
(1519*1536),  and  the  bishop  of  Basel  (1579).  Appensell,-  too, 
in  145s,  rose  from  the  rank  of  a  "  protected  district  "  into  the 
clsss  of  associates,  outside  which  were  certain  places  "  protected  " 
by  several  memben  of  the  League,  such  as  Gersau  (1359),  the 
abbey  of  Engdbeig  (e.  i4>i)i  uid  the  town  of  Rappeiswil  (1464). 
The  relation  of  the  "  associates  "  to  the  League  saay  be  compared 
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bound  to  obey  orden  in  declaring  war,  making  alliances,  ftc 
In  1439  Sigismund  succeeded  his  lather  Frederick  in  the 
Habsbuig  lands  in  Alsao^  th^  Thnrgau,  and  Tirol  and,  bdng 
much  irritated  by  the  constant  encroachments  of  the  Confeder- 
ates, m  particular  by  the  loss  of  Rappezswil  (1458),  dedazed  war 
against  them,  but  fared  very  badly.  In  1460  the  Confederates 
overran  the  Thuzgau  and  occupied  Sargans.  Winterthur  was 
only  saved  by  an  heroic  defence.  Hence  in  1461  Sigismund 
had  to  give  up  his  daima  on  those  lands  and  renew  the  peace  for 
fifteen  yean,  while  in  1467  he  sold  Wintherthur  to  ZOrich. 
Thus  the  whole  line  of  the  Rhine  was  lost  to  the  Habsburgs,  who 
retained  (liU  1801)  in  the  territories  of  the  Confederates  the 
Frickthal  only.  The  Thurgovian  bailiwicks  were  governed  in 
common  as  "  subject "  lands  by  all  the  Confederates  except  Bern. 
The  touchiness  of  the  now  r^idly  advancing  League  was  shown 
by  the  eagerness  with  which  in  1468  its  memben  took  up  arms 
against  certain  small  feudal  nobles  who  were  carrying  on  a 
harassing  guerrilla  warfare  with  tbdr  allies  Schafihausen  and 
Mohlhausen.  They  bdd  siege  to  Waldshut,  and  to  buy  them  off 
Sigismund  in  August  1468  engaged  to  pay  10,000  gulden  as 
damages  by  the  24th  of  June  1469;  in  default  of  payment  the 
Conf^rates  were  to  ke^  for  ever  the  Black  Forest,  and  Waldsr- 
hut,  <»e  of  the  Black  F<»est  towns  on  the  Rhine.  A-  short  time 
before  (1467)  the  League  had  made  treaties  of  friendship  with 
Philip  the  Good,  duke  of  Burgund)^,  and  with  the  duke  of  Milan. 
All  was  now  pteputA  for  the  intricate  series  of  intrigues  which 
led  up  to  the  Burgundian  War--a  great  epoch  in  the  history  of 
the  League,  as  it  created  a  common  national  feeling,  enormously 
raised  its  military  reputation,  and  brought  about  the  close 
connerion  with  certain  parts  of  Savoy,  which  finally  (i8o3->i8x5) 
were  admitted  into  the  League. 

Sigismund  did  not  know  where  to  obtain  the  sum  he  had 
promised  to  pay.  In  this  strait  he  turned  to  Charles  the  Bold 
(properly  the  Rssh),  duke  of  Burgundy,  who  was  <n^ 
then  beginning  his  wonderful  career,  and  aiming  at  nmtwtmMm 
restoring  the  kingdom  of  Burgundy.  For  this  purpose  ^"^ 
Charles  wished  to  marry  his  daughter  and  heiress  to  Maximilian, 
son  of  the  emperor,  and  fint  cousin  of  Sigismund,  in  order  that 
the  emperor  might  be  induced  to  give  him  the  Burgundian  crown. 
Hence  he  was  ready  to  meet  Sigismund's  advances.  On  the  9th 
of  May  1469  Charles  promised  to  give  Sigismund  50,000  florins, 
receiving  as  security  for  rq>ayment  Upper  Alsaoe,  the  Breisgau, 
the  Snndgau,  the  Black  Forest,  and  thie  four  Black  Forest  towns 
on  the  Rhine  (Rhdnfelden,  Silcklngen,  Laufenburg  and  Walds- 
hut), and  agreed  to  give  Sigismunid  aid  against  the  Swiss,  if 
he  was  attacked  by  them.  It  was  not  unnatural  for  Sigismund 
to  think  of  attacking  the  League,  but  Charles's  engagement-  to 
him  is  quite  inconsistent  with  the  friendly  sgreement  made  be- 
tween Burgundy  and  the  League  as  late  as  1467.  The  emperor 
then  on  his  side  annulllsd  Sigismund's  treaty  of  1468  with  the 
Swiss,  and  placed  them  under  the  ban  of  the  Empire.  Charles 
committed  the  mortgaged  lands  to  Peter  von  Hagenbach,  who 
proceeded  to  try  to  establish  his  master's  power  there  by  such 
harsh  measures  as  to  cause  the  people  to  rise  against  him. 
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The  Swiss  in  thete  dscumstaaeet  began  to  look  towards 
Louis  XI.  of  Fratioe,  who  had  confirmed  the  treaty  of  friendship 
made  with  them  by  his  father  in  1452.  Stgismund  had  applied 
to  him  early  in  146910  help  him  in  his  many  troubles,  and  to  give 
him  iid  against  the  Swiss,  but  Louis  had  point-blank  refused. 
Anxious  to  secure  their  neutrality  in  case  of  his  war  with  Charles, 
be  made  a  treaty  with  them  on  the  13th  of  August  1470  to  this 
effect  All  the  evidence  goes  to  show  that  Sigismund  was  not  a 
tool  in  the  hands  of  Louis,  and  that  Louis,  at  least  at  that  time, 
had  no  definite  intention  of  in'Volving  Charles  and  the  Swiss  in  a 
war,  bikt.  wished  only  to  secure  his  own  flank. 

Sigismund  in  the  next  few  years  tried  hard  to  get  from  Charles 
the  promised  aid  against  the  Swiss  (the  money  was  paid  punctually 
enough  by  Charles  on  his  behalf),  who  put  him  off  with  various 
excuses.  Charles  on  his  side,  in  i47i'-X472,  tried  to  make  an 
alliance  with  the  Swiss,  his  efforts  being  supported  by  a  party  in 
Bern  headed  by  Adrian  von  Bubenberg.  Probably  Charles  wished 
to  use  both  Sigismund  and  the  Swiss  to  further  hfo  own  interests, 
bat  his  shifty  policy  had  the  effect  of  alienating  both  from  him. 
S^'smund,  disgusted  with  Charles,  now  inclined  towards  Louis, 
whose  ally  he  formally  became  in  the  summer  of  1473 — a  change 
which  was  the  real  cause  of  the  emperor's  flight  from  Treves  in 
November  1473,  when  he  had  come  there  expressly  to  crown 
Charles.  The  Confederates  on  their  side  were  greatly  moved  by 
the  oppression  of  their  friends  and  allies  in  Alsace  by  Hagenbach, 
and  tried  in  vain  (January  1474)  to  obtain  some  redress  from  his 
master.  Charles's  too  astute  policy  had  thus  lost  him  both 
Sigismund  and  the  Swiss.  They  now  looked  upon  Louis,  who, 
thoroughly  aware  of  Charles's  ambition,  and  fearing  that  his 
disappomtment  at  Treves  would  soon  lead  to  open  war,  aimed 
at  a  master  stroke — no  less  than  the  reconciliation  of  Sigismund 
and  the  Swiss.  This  on  the  face  of  it  seemed  impracticable,  but 
common  need  and  Louis's  dexterous  management  brought  it  to 
pass,  so  that  on  the  30th  of  March  1474  the  Everlasting  Compact 
was  signed  at  Constance,  by  which  Sigismund  finally  renounced 
all  Austrian  claims  on  the  lands  of  the  Confederates, and  guaran- 
teed them  in  quiet  enjoyment  to  them;  they,  on  the  other  hand, 
agreed  to  support  htm  if  Charles  did  not  give  up  the  mortgaged 
limds  when  the  money  was  paid  down.  The  next  day  the  Swiss 
joined  the  league  of  the  Alsatian  and  Rhine  cities,  as  also 
did  Sigismund.  Charles  was  called  on  to  receive  the  money 
contributed  by  the  Alsatian  cities,  and  to  restore  his  lands  to 
Sigismund.  He,  however,  took  no  steps.  Within  a  week  the 
oppressive  bailiff  Hagenbach  was  captured,  and  a  month  later 
(May  9, 1474)  lie  was  put  to  death,  Bern  alone  of  the  Confederates 
being  represented.  On  the  9th  of  October  the  emperor,  acting 
of  course  at  the  instance  of  Sigismund,  ordered  them  to  declare 
war  against  Charles,  which  took  place  on  the  35th  of  October. 
Next  day  Louis  formally  ratified  his  alliance  with  the  Con^ 
fed'Tatcs,  prominng  money  and  pensions,  the  latter  to  be  increased 
if  he  did  not  send  nten.  Throughout  these  negotiations  and  later 
Bern  directs  Swiss  policy,  though  aD  the  Confederates  are  not 
quite  agrcifd.  She  was  specially  exposed  to  attack  from  Charles 
and  Charles's  ally  (since  1468)  Savoy,  and  her  best  chance  of 
extending  her  territory  lay  towards  the  west  and  south.  A 
forwnrd  policy  was  thus  distinctly  the  best  for  Bern,  and  this 
was  the  line  suppoVted  by  the  French  party  under  Nicholas  von 
Diesbach,  Adrian  von  Bubenberg  opposing  it,  though  not  vrith 
any  Idea  of  handing  over  Bern  to  Charles.  The  Forest  districts, 
however,  were  very  suspicious  of  this  movement  to  the  west,  by 
which  Bern  alone-  could  pro6t,  though  the  League  as  a  whole 
might  lose;  then,  too,  Uri  had  in  1440  finally  won  the  Val 
Leventina,  and  she  and  her  neighbours  favoured  a  southerly 
policy — a  policy  w>iich  was  crowned  wjth  success  after  the  gallant 
victory  won  at  Glomico  in  1478  by  a  handful  of  men  from  ZQrich, 
Lucerne,  Uri  and  Schwyz  over  12,000  Milanese  troops*  Thus 
Uri  first  gained  a  permanent  footing  south  of  the  Alps,  not 
long  before  Bern  won  its  first  conquests  from  Savoy. 

The  war  in  the  west  was  begun  by  Bern  and  her  allies  (Fribourg, 
Solcure,  &c.)  by  marauding  expeditions  across  the  Jura,  In  which 
H6ricourt  (November  1474)  and  Blamont  (August  1475)  were 
^aken.  both  towns  being  held  of  Charles  by  the  "  sires  **  de 


Nench&tet,  ft  cadet  Vneo^  the  comitsMMbntbCifaid.    It  fa  said 
that  In  the  former  expedition  the  wUte  cross  was  home  (for  the 
first  time)  as  the  ensign  of  the  Confederates,  but  not  in  the  other. 
Meanwhile  Yolandc,  the  duchess  of  Savoy,  had,  through  fear 
of  her  brother  Louis  XI.  and  hatred  of  Bern,  finally  joined . 
Charles  and  Milan  (January  1475),  the  immediate  result  of 
which  was  (he  capture,  by  the  Bernese  and  friends  (on  the 
way  back  from  a  foray  on  Pontarlier  in  the  free  county  of  Bar- 
gundy  or  Fra»che-Comt6),  of  several  pluses  in  Vaud,  notably 
Grandson  and  fichallens,  both  held  of  Savoy  by  a  member  of 
the  house  of  Chak>n,  princes  of  Orange  (April  i47S)r  *^  ''''^^ 
as  of  Orfae  and  Jougne,  held  by  the  same,  but   under  the 
count  of  Burgundy.      In  the  summer  Bern  seized  on  the 
Savoyard  district  of  Aigle.    Soon  after  (October-November 
1475)  the  same  energetic  policy  won  for  her  the  Savoyard 
towns  of  Morat,  Avenches,  Estavayer  and   Yverdon;  while 
(September)   the   Upper  Vahus,   which   bad   conquered  all 
Lower  or  Savoyard  Valais,  entered  into  alliance  with  Bern 
for  the  purpose  of  opposing  Savoy  by  preventing  the  arrival  of 
MOaneae  troops.    Alarmed  at  their  success,  the  emperor  and 
Louis  deserted  (June-September)  the  Confederates,  who  thus, 
by  the  influence  of  Louis  and  Bernese  ambition,  saw  themselves 
led  on  and  then  abandoned  to  the  vmith  of  Charies,  and  very 
likely  to  lose  their  new  conquests.    They  had  entered  on  the 
war  as  "  helpers  "  of  the  emperor,  and  now  became  principals 
in  the  war  against  Charles,  who  raised  the  siege  of  Neuss,  made 
an  alliance  with  Edward  IV.  of  England,  received  the  surrender 
of  Lorraine,  and  hastened  across  the  Jura  (February  1476) 
to  the  aid  of  his  ally  Yolande.    On  the  2»sl  of  February  Charles 
laid  Siege  to  the  castle  of  Grandson,  and  after  a  week's  siege  the 
garrison  of  Bernese  and  Fribourgers  had  to  surrender  (Oct. 
28),  while,  by  way  of  retaliation  for  the  massacre  of  the  garrison 
of  Estavayer  in  1475,  of  the  413  men  two  only  were  spared  in 
order  to  act  as  executioners  of  their  comrades.    This  hideous 
news  met  a  large  body  of  the  Confederates  gathered  together 
in  great  haste    to  relieve  the  garrison,  and  going  to  their 
rendezvous  at  Neuchitel,  where  both  the  count  and    town 
had  become  allies  of  Bern  in   1406.     An  advance  body  of 
Bernese,  Fribourgers  and  Schwyzers,  in  order  to  avoid  the 
castle  of  Vauxmarcus  (seized  by  Charies),  on  the  shore  of 
the  Lake  of  Neuch&tel,  and  on  the  direct  road  from  Neuch&tel 
to  Grandson,  climbed  over  a  wooded  spur  to  the  north,  and 
attacked  (March  7)  the  Burgundian  outposts.    Charles  drew 
back  his  force  in  order  to  bring  down  the  Swiss  to  the  more 
level  ground  where  his  cavalry  could  act,  but  his  rear  mis- 
interpreted the  order,  and  when  the  main  Swiss  force  appeared 
over  the  spur  the  Burgundian  army  was  seized  with  a  panic 
and    fled   in   disorder      The    Swiss   had   gained    a    glorious 
victory,    and  regained  their  conquest  of  Grandson,   besides 
capturing  very  rich  spoil  in  Charles's  camp,  parts  of  which  are 
preserved  to  the  present  day  in  various  Swiss  armouries.    Such 
was  the  famous  battle  of  Grandson.    Charles  at  once  retired  to 
Lausanne,  and  set  about  reorganizing  bis  army.    He  resolved 
to  advance  on  Bern  by  way  of  Morat  (or  Murtcn),  which  was 
occupied  by  a  Bernese  garrison  under  Adrian  von  Bubcnburg, 
and  laid  siege  to  it  on  the  9th  of  June.    The  Confederates  had 
now  put  away  all  jealousy  of  Bern,  and  collected  a  large  army. 
The  decisive  battle  took  place  on  the  afternoon  of  the  32nd  of 
June,  after  the  arrival  of  the  Zurich  contingent  under  Hans 
Waldmann.    English  archers  were  In  Charles's  army,  while  with 
the  Swiss  was  Ren(,  the  dispossessed  duka  of  Lorraine.    Aftcf 
facing  each  other  many  hours  In  the  driving  rain,  a.bOdy  of  Swiss, 
by  outflanking  Charles's  van,  stormed  his  pdlisaded  cam)>, 
and  the  Burgundians  were  soon  hopelessly  beaten,  the  losses  on 
both  sides  (a  contrast  to  Grandson),  being  exceedingly  heavy« 
Vaud  was  reoccupied  by  the  Swiss  (Savoy  having  overrun 
it  on  Charles's  advance);  but  Louis  now  stepped  in  and  pro*; 
cured  the  restoration  of  that  region  to  Savoy,  save  Grand- 
son, Morat,  Orbe  and  fichallens,  wliich  were  io  be  held  by 
the  Bernese  jointly  with  the  Fribourgers,  Aigle  by  Bern  alone 
— Savoy  at  the  same  time  renouncing  all  its  claims  over  Fiir 
bourg.  Thus  French-speaking  districts  first  became  permanentJ|y 
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onmrcttid  vntli  ths  OMUJBdBMtioiiy  Mtncito  puidy  Gcmian, 
tad  the  wat  had  been  one  for  the  nuunteouice  of  recent 
coBuncKii,  nther  tluta  pureiy  k  defence  of  Swiat  ficedom. 
Chides  tried  in  vain  to  xeise  a  tliiid  mnny;  Ren6  recovered 
Lomine,  end  on  the  5th  of  Januaiy  1477,  under  the  walk  of 
Nancy,  Qiadea'a  vidO'icadiing  plana  were  ended  by  his  defeat 
tad  dauli»  taaay  Swiss  being  with  Rent's  troopsL  The  wish  of 
the  Bemeae  to  owznin  Fnuiche<Coniti  was  opposed  by  the  older 
nemben  of  tbe  Confederation,  and  finally,  in  1479,  Loois,  by 
way  laifs  paymenta*  secured  the  abandonment  of  aJl  €laini8.on 
thst  province,  which  waa  annexed  to  the  French  crown. 

These  ^orious  victodea  reaBy  laid  the  fouadati<»  of  Swiss 
jutiooality;  but  soon  after  them  the  kmg-otanding  jealousy 
Mtoaaf  between  tho  dvic  and  rural  elements  in  the  Con- 
IM»  rti  I  la  federation  nearly  broke:  it  op.  This  had  always 
ittUtpm,  luadered  common  action'  save  in  the  case  of  certain 
praaing  questiona.  In  1370,  by  the  **  Parsons'  ordinance  " 
(Piafienbrief),  agxeed  on  by  all^  the.  Confederates  except  Bern 
aad  Glanis,  ail  residents  iriiether  clerics  or  laymen,  in  the 
Coofedesation  wiio  were  bound  by  oath  to  the  duke  <rf 
Aoatria  were  to  swear  faith  to  the  Confederation,  and  this 
oath  was  to  rank  befoie  any  other;  no  appeal  was  to  lie  to 
•ay  court  q)irituai  or  lay  (except  in  matrimonial  and  purely 
ipiritual  questions)  outside  the  limits  of  the  Confederation, 
and  many  regulations  were  laid  down  aa  to  the  suppression 
eC  private  wars  and  keeping  of  the  peace  on  the  high  roads. 
Fiirtfter,  in  1393,  the  "Sonpach  ordinance"  was  accepted 
by  all  the  Confederated  and  Soleure;  this  was  an  attempt 
to  enforce  police  regulations  and  to  lay  down  "  articles  of 
war"  for  the  oigaaization  and  discipline  of  the  army  of  the 
Cooicderates,  minute  regulations  being  made  against  plunder- 
ing-^womcn,  monasteries  and  diurcbes  being  in  particular 
protected  aiui  secured.  Bat  savt  these  two  documents  common 
action  was  limited  to  the  meethig  of  two  envoys  from  each 
Biember  of  the  Confederation  and  one  from  each  of  the  "  socii " 
ia  the  Diet,  the  powers  of  which  were  greatly  limited  by  the 
histnictions  brought  by  eadi  tanfoy,  thus  entafling  frequent 
reference  to  his  government,  and  included  foreign  relations, 
war  aad  peace,  and  commoii  arrangements  aa  to  police,  pestilence, 
customs  duties,  coinage,  Ac  The  decisions  of  the  majority  did 
aot  bind  the  minority  save  in  the  case  of  the  affain  of  the  baili- 
wicks ruled  in  common.  Thus  everything  depended  on  common 
agreement  aad  good  wiH  But  disputes  as  to  the  divisions  of 
the  lands  amquerBd  in  the  Buigundian  War,  and  the  proposal 
to  admit  into  the  League  the  towns  of  Fribourg  and  Soleure, 
vfakh  had  rendered  such  good  help  in  the  war,  caused  the  two 
parties  to  loim  separate  unions,  for  by  the  latter  proposal  the 
aamber  of  towns  wodd  have  been  made  the  same  as  that  of  the 
'*LSndcr,"  wUch  these  did  not  at  all  approve.  Suspended  a 
moment  by  the  campaign  in  the  Val  Leventina,  these  quarrels 
broke  oat  after  the  victory  of  Giomico;  and  at  the  Diet  of  Stans 
(December  1481),  wfaca  it  seemed  probable  that  the  failure  of 
aU  attempts  to  come  to  an  aadeistanding  would  result  in  the 
diamptiOQ  of  the  League,  the  mediation  of  Nicholas  von  der 
Fltte  (or  Bradcr  KUus),  a  hdy  bermit  of  Sschseln  in  Obwalden, 
though  he  did  not  appear  at  the  Diet  In  person,  succeeded  in 
bringing  botb  stdea  to  reason,  and  the  third  great  ordinance  of 
the  Leagoe— the  ''compact  of  Stans"— was  agreed  on.  By 
this  the  promise  of  mutual  aid  and  assistance  was  renewed, 
especially  when  one  membtf  attacked  another,  and  stress  was 
hid  on  the  doty  of  the  several  goremments  to  maintain  the 
peace,  and  not  to  help  the  subjects  of  any  other  member  in  case 
of  a  rising.  The  treasure  and  movables  captured  in  the  war 
were  to  be  equally  divided  amongst  the  corobaUnts,  but  the 
territories  and  towns  amongst  the  members  of  the  Lesgue.  As 
a  practical  proof  of  the  reconciliation,  on  the  same  day  the  towns 
of  Fribourg  and  Soleure  were  recei>^  as  full  members  of  the 
Coofederatioo,  tmited*  with  all  the  other  members,  though  on 
kas  favourable  terms  than  usual,  for  they  were  forbidden  to  make 
alliances,  save  with  the  consent  of  all  or  of  the  greater  part  of 
the  other  members.  Both  towns  had  long  been  allied  with 
Bern,  whose  influence  was  greatly  increased  by  their  admission. 
Fiiboarg,  fooaded  in  x  17ft  by  Botbold  IV.  of  ZIringen,  had  on 


the  extinction  of  that  great  dynasty  (iirS)  passed  successively 
by  inheritance  to  Kyburg  (larS),  by  purchase  to  Austria  (1277), 
and  by  commendation  to  Savoy  (1452) ;  when  Savoy  gave  up  its 
claims  in  1477  Fribourg  once  more  became  a  free  imperial  city. 
She  had  become  allied  with  Bern  as  early  as  x  243,  but  in  the 
14th  and  tsth  centuries  became  Romance-speaking,  though  from 
1483  onwards  (Serman  guned  in  strength  and  was  the  official 
Unguage  till  1798.  Soleure  (or  Solothum)  had  been  associated 
with  Bern  from  1395,  but  had  in  vain  sought  admission  into 
the  League  in  141  r.  Both  the  new  members  had  done  much  for 
Bern  in  the  Burgundian  War,  and  it  was  for  their  good  service 
that  she  now  procured  them  this  splendid  reKoird,  in  hopes 
perhaps  of  aid  on  other  important  and  critical  occasions. 

The  compact  of  Stans  strengthened  the  bonds  which  joined 
the  members  of  the  Confederation;  and  the  same  centralizing  ten- 
dency is  well  seen  in  the  attempt  (i483-r489)  of  Hans  Waldmann, 
the  burgomaster  of  Zurich,  to  assert  the  rule  of  his  dty  over  the 
neighbouring  country  districts,  to  place  ail  power  in  the  hands 
of  the  gilds  (whereas  by  Brun*s  constitution  the  patricians  had 
an  equal  share),  to  suppress  all  minor  jurisdictions,  and  to  raise 
a  uniform  tax.  But  this  idea  of  concentrating  all  powers  in  the 
hands  of  the  government  aroused  great  resistance,  and  led  to 
his  overthrow  and  execution.  Peter  Kistler  succeeded  (1470) 
better  at  Bern  in  a  reform  on  the  same  lines,  but  less  sweeping. 

The.  eariy  history  of  each  member  of  the  Confederation,  and 
of  the  Confederation  itself,  shows  that  they  always  professed  .to 
belong  to  the  Empire,  trying  to  become  immediately  dependent 
on  the  emperor  in  order  to  prevent  oppression  by  middle 
lords,  and  to  enjoy  practical  liberty.  The  Empire  itself  had 
now  become  very  much  of  a  shadow;  cities  and  princes 
were  gradually  asserting  their  own  independence,  sometimes 
breaking  away  from  it  altogether.  Now,  by  the  prmtoeal 
time  of  the  Burgundian  War,  the  Confederation  Fntdom 
stood  in  a  position  analogous  to  that  of  a  powerful  *«"  '** 
free  imperial  city.  As  long  as  the  emperor's  nominal  ^^^'"^  • 
rights  were  not  enforced,  aH  went  well;  but,  when  Maximilian, 
in  his  attempt  to  reorganize  the  Empire,  erected  in  1495  at 
Worms  an  imperial  chamber  which  had  jurisdiction  in  all 
disputes  between  members  of  the  Empire,  the  Confederates  were 
Very  unwilling  to  obey  it — partly  because  they  could  maintain 
peace  at  home  by  their  own  authority,  and  partly  because  it 
interfered  with  their  practical  independence.  Again,  their 
refusal  to  join  the  "  Swabian  League,**  formed  in  1488  by  the 
lords  and  cities  of  South  Germany  to  keep  the  public  peace, 
gave  further  offence,  as  weU  as  their  fresh  alliances  with  France. 
Hence  a  struggle  was  inevitable,  and  the  occasion  by  reason 
of  which  it  broke  out  was  the  seizure  by  the  Tyrclese  authorities 
in  X499  of  the  Mtlnstenhal,  which  belonged  to  the  "  Gotlea^ 
hausbund,*'  one  of  the  three  leagues  which  had  gradually  arisen 
in  Raetia.  These  were  the  "  Gotteshausbund  "  in  1367  (taking 
in  all  the  dependents  of  the  cathedral  church  at  Chur  living 
in  the  Oberbalbstdn  and  Engadinc);  the  *'  Obcr  "  or  "  Graucr 
Bund  "  in  r395  and  r434  (taking  in  the  abbey  of  Disentis  and 
many  counts  and  lords  in  the  Vorder  Rhein  vallev,  though  its 
name  is  not  derived,  as  often  stated,  from  the  grey  coats  ** 
of  the  first  members,  but  from  "  grawen  "  or  "  grafcn,"  as 
so  many  counts  formed  part  of  it);  and  the  "  League  of  the  Ten 
Jurisdictions  "  (Zehngerichtenbund),  which  arose  in  the  FrStti- 
gau  and  Davos  valley  (1436)  on  the  death  of  Count  Frederick 
of  Toggenburg,  but  which,  owing  to  certain  Austrian  claims  in 
it,  was  not  quite  so  free  as  its  neighbours.  The  first  and  third 
of  these  became  allied  in  1450,  but  the  formal  union  of  the  three 
dates  only  from  1524,  as  documentary  proof  is  wanting  of  the 
alleged  meeting  at  Vazerol  in  1471,  though  practically  before 
1524  they  had  very  much  in  common.  In  r497  the  Obcr  Bund, 
in  1498  the  Gotteshausbund,  made  a  treaty  of  alliance  with  the 
Everlasting  League  or  Swiss  Confederation,  the  Ten  Jurisdic- 
tions being  unable  to  do  more  than  show  sympathy,  owning  to 
Austrian  claims,  fdifdi  were  not  bought  up  till  r649  ^^^  ^^S'- 
Hence  this  attack  on  the  MOnsterthal  was  an  attack  on  an 
"  associate  "  member  of  the  Swiss  Confederation,  Maximilian 
being  supported  by  the  Swabian  League;  but  its  real  historical 
Importance  It  the  mfluence  it  had  on  the  rdations  of  the  Swiss 
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to  the  Empire.  The  struggle  lasted  xeveral  months,  the  chief 
fight  being  that  in*  the  Calven  gorge  (above  Mala;  May  a  a,  X42p)f 
io  which  Benedict  Fontanel,  a  leader  of  the  Gotteshausbund 
men,  performed  many  heroic  deeds  before  his  death.  But,  both 
sides  being  exhauste(^  peace  was  made  at  Basel  on  the  82nd  of 
September  1499.  By  t^  the  matters  in  dispute  were  referred 
to  arbitration,  and  the  emperor  annulled  all  the  decisions  of  the 
imperial  chamber  against  the  Confederation;  but  nothing  was 
laid  down  as  to  its  future  relations  with  the  Empire.  No  further 
real  attempt,  however,  was  made  to  enforce  the  rights  of  the 
emperor,  and  the  Confederation  became  a  state  allied  with  the 
Empire,  enjoying  practical  independence,  though  not  formally 
freed  tUl  164S.  Thus,  208  years  after  the  origin  of  the  Confedera- 
tion in  1291,  it  had  got  rid  of  all  Austrian  claims  (X394  and  1474), 
as  well  as  all  practical  subjection  to  the  onperoc.  But  its  further 
advance  towards  the  position  of  an  independent  state  was  long 
checked  by  religious  divisions  within,  and  by  the  enormous 
influence  of  the  French  king  on  its  foreign  relations. 

With  the  object  of  strengthening  the  northern  border  of  the 
Confederation,  two  more  full  members  were  admitted  in  1501 — 
Basel  and  Schaffhausen — on  the  same  terms  as  Fribourg  and 
Soieure.  The  dty  of  Basel  had  originally  been  ruled  by  its 
bishop,  but  early  in  the  14th  century  it  became  a  free  imperial 
city;  before  isoz'it  had  made  no  permanent  alliance  with  the 
Confederation,  though  it  had  been  in  continual  relations  with 
it.  Schafifhausen  had  grown  up  round  the  Benedictine  monas- 
tery of  All  Saints,  and  became  in  the  early  13th  centiury  a  free 
imperial  dty,  but  was  mortgaged  to  Austria  from  1330  to  14 15, 
in  which  li^t  year  the  emperor  Sigismund  dedared  all  Duke 
Frederick's  rights  forfeited  in  consequence  of  his  abetting 
the  flight  of  Pope  John  XXII.  It  bought  its  freedom  in  1418 
and  became  an  **  associate  "  of  the  Confederation  in  1454. 

A  few  years  later,  in  1513,  AppenzeU,  which  in  141 1  had 
become  a  "  protected  "  district,  and  in  1452  an  '*  assodate  " 
'n»L0Mtu0  zi^cmberof  the  Confederation,  was  admitted  as  the 
•«teii»tfto  thirteenth  full  member;  and  this  remained  the 
TAMma  number  till  the  fall  of  the  old  Confederation  in  1798. 
Mmmbv,  Round  the  three  original  members  had  gathered 
first  five  others,  united  with  the  three,  but  not  necessarily  with 
each  other;  and  then  gradually  there  grew  up  an  outer  drcle, 
consisting  of  five  more,  allied  with  all  the  eight  old  members, 
but  tied  down  by  certain  stringent  conditions.  Constance,  which 
seemed  called  by  nature  to  enter  the  League,  kept  aloof,  owing 
to  a  quarrel  as  to  criminal  jurisdiction  in  the  Thuigau,  pledged 
to  it  before  the  district  was  .conquered  by  the  Confederates. 

In  the  first  years  of  the  i6th  century  the  influence  of  the 
Confederates  south  of  the  Alps  was  largely  extended.  The 
system  of  giving  pensiond,  in  order  to  secure  the 
right  of  enlisting  men  within  the  Confederation,  and 
of  capitulations,  by  which  the  different  members 
supplied  troops,  was  originated  by  Louis  XI.  in  r474,  and  later 
foQowed  by  many  other  princes.  Though  a  tribute  to  Swiss  valour 
and  courage,  this  practice  had  very  evil  results,  of  which  the  first- 
fruits  were  seen  in  the  Milanese  troubles  (1500-15 16),  of  which  the 
following  is  a  summary.  Both  Charles  VIII.  Ci4£4)  and  Louis  XII. 
(1499  for  ten  years)  renewed  Louis  XI.'s  treaty.  The  French  at- 
tempts to  gain  Milan  were  largely  carried  on  by  the  hdp  of  Swiss 
mercenaries,  some  of  whom  were  on  the  opposite  side;  and,  as 
brotherly  feeling  was  still  too  stxoiMS  to  make  it  possible  for  them 
to  fi|^t  against  one  another,  todovico  Sforim's  Swiss  troops 
shamefully  betrayed  him  to  the  French  at  Novara  (1500).  In 
1500,  too,  the  tlvee  Forest  districts  occupied  Bellinzona  (with 
the  Val  Blenio)  at  the  request  of  its  inhabitants,  and  in  1503 
Louis  XIX'  was  forced  to  cede  it  to  them.  He,  however,  often 
held  back  the  pay  of  his  Swiss  troops,  and  treated  thera  as 
mere  hirelings,  so  that  when  the  ten  years'  treaty  came  to  an 
end  Matthew  Schinner,  bishop  of  Sitten  (or  Sion)^  induced  them 
to  join  (1510)  the  pope,  Julius  IL,  then  engaged  in  forming  the 
Holy  League  to  expel  the  French  from  Italy.  But  when,  after 
the  battle  of  Ravenna,  Louis  XII.  became  all-powerful  in 
Lombardy,  20.000  Swiss  poured  down  into  the  Milanese  and 
occupied  it,  Felix  Schmid,  the  burgomaster  of  ZUrich,  naming 
Maximilian  (Lodovico's  son)  duke  of  Milan,  in  return  for  which  | 


ImltMfr* 


he  ceded  to  the  Confederates  Locarno,  Val  Maggia,  Mendrisio 
and  Lugano  (1512),  while  the  Raetian  Leagues  seised  Chiavenna, 
Bormio  and  the  ValteUina.  (The  former  districts,  with  Bdh'n- 
aona,  the  Val  Blenio  and  the  Val  Leventina,  were  in  1803  made 
into  the  canton  of  Ticino,  the  Utter  weie  hdd  by  Raelia  till 
1797.)  In  X51J  the  Swiss  compietdy  defeated  the  French  at 
Novara,  and  In  15x5  Pwe  was  seat  by  Hienry  VIII.  of  England 
to  give  pensions  and  get  soldiers.  Fcands  I.  at  once  on  bis 
accession  (1515)  began  to  prepare  to  win  back  the  Milanese, 
and,  soccessfuUy  evading  the  Swiss  awaiting  his  descent  from 
the  Alps,  beat  them  in  a  pitched  battle  at  -Marignano  near 
Milan  (Sept.  13,  1515),  which  broke  the  Swiss  power  in  north 
Italy,  so  that  in  1516  a  peace  was  made  Mth  France-^the 
Valais,  the  Three  Raetian  Leagues  and  both  the  abbot  and  town 
of  St  Gall  being  induded  on  the  side  of  the  Confederates.  Pro- 
vision was  made  for  the  neutrality  of  dther  parly  in  case  the 
other  became  involved  in  war,  and  large  pensions  were  promised. 
This  treaty  was  extended  by  another  in  1521  (to  whidi  Zurich, 
then  under  ZwingU's  influence,  would  not  agree,  holding  aloof 
from  the  French  alliance  till  x6x4),  by  whidh  the  Frendi  king 
might,  with  the  consent  of  the  Confederation,  enlist  any  number 
of  men  between  6000  and  x6,ooo,  pasring  tl^em  fit  wages,  and  the 
pensions  were  raised  to  3000  francs  anmmlly  to  each  member 
of  the  Confederation.  These  two  treaties  were  the  turtiag- 
point  of  later  French  interference  with  Swiss  affairs. 

4.  la  1499  the  Swiss  had  practically  renounced  their  allegi- 
ance to  the  emperor,  the  temporal  chief  of  the  world  acodrding 
to  medieval  theory;  and  in  the  x6th  century  a  great  -^p^-^ 
number  of  them  did  the  same  by  the  worid's  spiritual  ^ff 
chief,  the  pope.  The  scene  of  the  revolt  was  ZQrkh, 
and  the  leader  Ulrich  Zwingli  (who  settled  in  Zflrich  at  the  very 
end  of  1 518).  But  we  cannot  understand  Zwingli's  career  unless 
we  remember  that  he  was  almost  more  a  political  reformer  than 
a  religious  one.  In  his  former  character  his  policy  was  threefold. 
He  bltteriy  opposed  the  French  allianee  and  the  pension  and 
mercenary  system,  for  he  had  aeeo  its  evils  with  hb  own  eyes 
when  serving  as  chaplain  with  the  troops  in  the  Milanese  in 
1 51 2  and  151 5.  Hence  in  X521  his  influence  kept  Zurich  back 
from  joining  in  the  treaty  with  Francis  L  Then,  too,  at  the 
time  of  the  Peasant  Revolt  (1525),  he  did  what  he  could  to  lighten 
the  harsh  rule  of  the  dty  over  the  neighl  ouring  rural  districts, 
and  succeeded  in  getting  serfage  abolished.  Again  he  had  it 
greatly  at  heart  to  secure  for  Zilrich  and  Bern  the  chief  power 
in  the  Confederation,  because  of  thdr  importamce  and  size;  he 
wished  to  give  them  eitra  votes  in.  the  Diet,  and  would  have 
given  them  two-thirds  of  the  "  conunon  bailiwicks  "  when  these 
were  divided.  In  his  character  as  a  religious  reformer  we  must 
remember  that  he  was  a  humanist,  and  deeply  itod  in  dassicai 
literature,  which  accounts  for  his  turning  the  caxionries  of  the 
GrossmOnster  into  professorships,  reviving  the  old  school  of  the 
Carolinum,  and  relying  on  the  arm  of  the  state  to  carry  out 
religious  changes  (see  Zwincu).  After  succeeding  at  two  public 
disputations  (both  hdd  in  1523)  his  views  rapidly  gained  ground 
at  Zurich,  which  long,  however,  stood  quite  ak>oe,  the  other 
Confederates  issuing  an  appeal  to  await  the  decision  of  the 
asked-fcMT  general  council,  and  ptoposing  to  carry  out  by  the  arm 
of  the  state  certain  small'  reforms,  while  clinging  to  the  old 
doctrines.  Zwingli  had  to  put  down  the  extreme  wing  of  the 
Reformers — the  Anabaptists— by  force  (1525-1526).  (parrels 
soon  arwe  as  to  allowing  the  new  views  in  the  "  common  baili- 
wicks." The  dispuution  at  Baden  (1526)  was  in  favour  of  the 
maintainers  of  the  old  faith;  but  that  at  Bern  (1528)  resulted 
in  securing  for  the  new  views  the  support  of  that  great  town, 
and  so  matters  began  to  take  another  a«pea.  In  1528  Bern 
joined  the  union  formed  in  December  1527  in  favour  of  religious 
freedom  by  ZUrich  and  Constance  (QirkUiidus  Burpcchl)^  and 
her  exam^  was  foUowed  by  Schaffhausen,  St  (Sail,  Basd, 
Bicnne  and  Milhlhausen  (x  528-1 529).  This  attempt  virtually  to 
break  up  the  League  was  met  in  February  x  5  29  by  the  offensive 
and  defensive  alliance  made  with  King  Ferdinand  of  Hungaty 
(brother  of  the  emperor)  by  the  three  Forest  districts,  with 
Lucerne  and  Zug,  foUowed  (April  1529)  by  the  "  ChristlichA 
Vereiaigung,"  or  union  between  these  five  menbers  «f  th« 
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Lofue.  Zibkh  wift  gnUAf  moved  by  tliis,  and,  as  Zmngli 
hdd  that  for  tbe  bonour  <^  God  war  was  as  necessary  as  icono> 
dasm,  hostilities  seemed  imminent;  but  Bern  bdd  back;  and  the 
fifst  peace  of  Kai^l  was  condtided  (June  1529),  by  which  the 
Hangirian  affiance  was  annulled  and  the  principle  of  **  religious 
parity  "  (or  freedom)  was  admitted  in  the  case  of  each  member 
of  the  League,  while  in  the  "common  bailiwicks  "  the  majority 
in  each  parish  was  to  decide  tbe  religion  of  that  parish.  This  was 
It  once  a  victory  and  a  check  for  Zwingll.  He  tried  to  make 
an  alHanoe  with  the  Protestants  in  Qermany,  but  faSed  at  the 
meeting  at  Maiburg  (October  1529)  to  come  to  an  agreement 
villi  iJither  on  the  subject  of  the  Eucharist,  and  the  division 
between  the  Swiss  and  the  German  Reformations  was  stereo- 
typed.  Zwin^  now  developed  his  views  as  to  the  greater 
weight  which  Zttrich  and  Bern  ought  to  have  in  the  League. 
Quarrels,  too,  went  on  in  the  **  common  bailiwicks,"  for  the 
members  of  the  League  who  clung  to  tbe  old  faith  bad  a  majority 
of  votes  in  matters  relating  to  these  districts.  Zflrich  tried  to 
cut  off  supplies  of  food  from  reaching  the  Romancst  members 
(contrary  to  the  wishes  of  Zwinf^i),  and,  on  the  death  of  the 
abbot  of,  St  Gall,  disregarding  the  ri^ts  of  Lucerne,  Schwyz  and 
Claras,  who  shared  with  her  since  145 1  the  office  of  protectors 
<rf  the  abbey,  suppressed  the  monastery,  living  the  rule  of  the 
bad  and  the  people  to  her  own  officers.  Bern  in  vain  tried  to 
moderate  this  aggressive  policy,  and  the  Romanist  roemben 
<rf  the  League  indignantly  advanced  from  Zug  towards  Zfiridi. 
NearKappel,  on  the  nth  of  October  1531,  the  ZOrich  vanguard 
under  Gdldli  was  ^perhaps' owing  to  his  treachery)  surprised,  and 
de^ite  reinforcements  the  men  of  ZQricb  were  beaten,  among  the 
dain  being  Zwingli  himself.  Another  defeat  completed  the 
discomiiture  of  ZOrich,  and  by  the  second  peace  of  Kappel 
(November  1531)  the  principle  of  "  parity  "  was  recognized,  not 
merely  in  the  case  of  each  member  of  the  League  and  of  the 
"common  bailiwicks,'^  but  in  the  latter  Romanist  minorities 
in  every  parish  were  to  have  a  right  to  celebrate  their  own  wor- 
■hip.  Thus  everywhere  the  rights  of  a  minority  were  protected 
from  the  encroachments  of  the  majority.  The  "  Christhches 
Biugrecht  "  was  abolidied,  and  Ziirich  was  condemned  to  pay 
heavy  damages.  BuUinger  succeeded  Zwingli,  but  this  treaty 
meant  that  neither  side  could  now  try  to  convert  the  other 
wholesale.  The  League  was  permanent  ly  split  into  two  religious 
camps:  the  Romanists,  who  met  at  Lucerne,  numbered,  besides 
the  five  abdidy  mentioned,  Fribourg,  Soleure,  Appenzell 
(Inner  Rhoden)  and  the  abbot  of  St  Gall  (with  the  Vahiis  and 
the  btAop  of  Basel),  thus  commanding  sixteen  votes  (out  of 
twenty-idne)  in  the  Diet;  the  Evangelicals  were  ZOrich,  Bern, 
Sdiafihausen,  AppenseO  (Ausser  Rhoden),  Ghms  and  tbe  towns 
of  St  Gran,  Basel  and  Bienne  (with  GraubUnden),  who  met  at 
Aartu. 

Bern  had  hec  eyes  alwajrs  fixed  upon  the  Savo3ratd  lands  to 
the  aoath-west,  in  which  she  had  got  a  footing  in  147s,  and  now 
GMfBfKa/ made  zeal  for  religious  reforms  the  excuse  for  resum- 
!^^     lag.  her  advance  policy.    In  xsa6  Guillaume  FUrel, 

/"*  a  preacher  from  Dauphin^,  had  been  sent  to  reform 
Aigle,  Morat  and  Neuch&teL  In  1533  he  came  to  Geneva,  an 
udent  <3ty  of  which  the  rule  had  long  been  disputed  by  tbe 
Prince^bishop,  the  burgesses  and  the  house  of  Savoy,  the  latter 
holding  the  neighbouring  districts.  She  had  become  in  x 5x9  the 
%  of  Fribourg,  in  X526  that  of  Bern  also;  and  in  1530,  by  their 
influence,  a  peace  was  made  between  the  contending  parties, 
'^ke  religious  changes  introduced  by  Farel  greatly  displeased 
Ftiboorg,  which  abandoned  the  alliance  (1534),  and  in  153 5  the 
Reformation  was  firmly  planted  in  the  city.  The  duke  of 
Savoy,  however,  took  up  arms  against  Bem  (i53<5),  who  overran 
G«E,  Vand  lu^d  the  indiependent  bishopric  of  Lausanne,  as  well 
n  the  Cbabbiis  to  .tbe  south  of  tbe  lake.  Geneva  was  only 
■aved  by  the  unwillingness  of  the  citizens.  Bern  thus  ruled 
"orth  and  south  of  the  lake,  and  carried  matters  with  a  high 
liUMt  Shortly  after  this  John  Calvin,  a  refugee  from  Pfcardy, 
*U|  when  passing  through  Geneva,  detuned  by  Fard  «6  aid  him, 
*^  alter  an  exile  from  1538-1541,  owing  to  opposition  of  tbe 
papal  party  and  of  the  burghers,  who  objected  to  Bernese  rule, 
■a  .vas  recalled  (1541)  and  set  up  his  wonderiul  theocratic 


government  in  the  dty,  in  1553  burning  Servetus,  the  Unitarian 
(9e<^  Calvin  and  Scsvetds),  and  in  1555  expelling  many  who 
upheld  municipal  liberty,  rephidng  thoox  by  French,  English, 
Italians  and  Spaniards  as  new  burghers,  whose  names  are  still 
frequent  in  Geneva  (e.g.  Candolle,  Maliet,  Diodati).  His  theo- 
logical views  led  to  disputes  with  the  Zttrich  Reformers,  whidh 
were  partly  settled  by  the  Consensus  T^winus  of  1549,  and 
more  Completely  by  the  HdvOk  Confession  of  x  562-1 566,  which 
lormed  the  bask  of  union  between  the  two  parties. 

By  the  time  of  Cahrin's  death  <T564)  the  old  fajth  had  begun 
to  take  the  offensive;  the  reforms  made  by  the  Council  of  Trent 
urged  on  the  Romanists  to  make  an  attempt  to  recover  lost 
ground.  Emmanuel  PhOibert,  duke  of  Savoy,  the  hero  of  St 
Queotin  (1557),  and  one  of  the  greatest  generals  of  the  day,  with 
the  support  of  the  Romanist  members  c^  the  League,  demanded 
the  restoration  of  the  districts  seized  by  Ben  in  1536,  and  on  the 
30th  of  October  X564  the  Treaty  of  Lausanne  confirmed  the 
decision  of  the  other  Confederates  sitting  as  arbitmtors  (according 
to  the  old  constitutional  custom).  By  this  treaty  Gex,  the 
Genevois  and  tbe  Qiablals  were  to  be  given  back,  whileLausanne, 
Vevey,  CMOon,  Vilkneuve,  Nyoo,  Avenches  and  Yverdon  were 
to  be  kept  by  Bem,  who  engaged  to  maintain  the  old  rights  and 
b'berties  of  Vaud.  Thus  Bem  lost  the  lands  south  of  the  lake, 
in  which  St  Fmnds  of  Sales,  the  exiled  prince-bishop  of  Geneva 
(x6o2-i6i2),  at  once  proceeded  to  carry  out  the  restoration  of 
the  old  faith.  In  X555  Bem  and  Fribourg,  as  creditors  of  the 
debt-laden  count,  divided  the  county  of  Grayere,  thus  getting 
French-speaking  subjects.  In  1558  Geneva  renewed  her  alliance 
with  Bern,  and  in  X584  she  made  one  with  Zurich.  The  duke 
of  Savoy  made  several  vain  attempts  tOiget  hold  of  Geneva,  the 
last  (in  1602)  bdng  known  as  the  "  escalade." 

The  decrees  of  tbe  Council  of  Trent  had  been  accepted  fully 
by  the'  Romanist  members  of  the  League,  so  far  as  relates  to 
dogma,  but  not  as  regards  discipline  or  the  relations  n,omnter» 
of  church  and  state,  the  sovereign  rights  and  juris-  i^ivibraft*- 
dictioo  of  each  state  being  always  carefully  reserved.  *'*^ 
The  counter-Reformation,  however,  or  reaction  in  favour  of 
the  old  faith,  was  making  rapid  progress  in  the  Confederation,, 
mainly  through  the  indefatigable  exertions  of  Charles  Borromeo, 
from  X560  to  X584  archbishop  of  MHab  (in  which  diocese 
the  Italian  bafliwicks  were  included),,  and  nephew  of  Pius  IV., 
supported  at  Lucerne,  by  Ludwig  Pfyffer,  who,  having 
bwn  (x  562-1570)  the  chl^  of  the  Swiss  mercenaries  in  the 
French  wars  of  religion,  did  to  much  tfll  his  death  (1594)  to 
further  the  reUgious  reaction  at  home  that  he  was  popularly 
known  as  the  "  Swiss  king."  In  1574  the  Jesuits,  the  great 
order  of  the  reaction,  were  established  at  Lucerne;  hi  1579  k 
papal  nuncio  came  to  Lucerne;  Charles  Borromeo  founded  the 
"  Collegium  Helveticum  "  at  Milan  for  the  education  of  forty- 
two  young  Swiss,  and  the  Catholic  members  of  the  League  made 
an  alliance  with  the  bishop  of  Basel;  in  X581  the  Capuchins  were 
introduced  to  influence  the  more  ignorant  classes.  Most  impor* 
tant  of  all  was  the  Golden  or  Borromean  League,  concluded 
(Oct.  5,  1586)  between  the  seven  Romanist  members  .of  tb6 
Confederation  (Uri,  Schwyz,  Unterwalden,  Lucerne,  Zug, 
Fribourg  and  Soleuic)  for  the  kAaintenance  of  the  true  faith  in 
their  territories,  each  engaging  to  punish  backsliding  members 
and  to  help  each  other  if  attacked  by  external  enemies,  notwith- 
standing any  other  leagues,  old  or  new.  This  league  marks 
the  final  breaking  up  of  the  Confederation  into  two  great  parties, 
wticb  greatly  hindered  its  progress.  The  Romaxiist  members 
had  a  majority  in  the  Diet,  and  were  therefore  able  to  refuse 
admittance  to  Geneva,  Strassburg  and  Mfihtfaausen.  Another 
result  of  these  religious  differences  was  the  breaking  up  6f 
Appen^l  into  two  parts  (1597),  each  sending  one  representative 
to  the  Diet—"  Inner  Rhoden  "  remaining  Romanist,  "  Ausser 
Rhoden  "  adopting  the  new  views.  We  may  compare  with  this 
the  action  of  Zttrich  in  1555,  when  she  received  the  Pietestaat 
exiles  (bringhjg  twth  them  the  silk-weaving  hidttstry)  fwm 
Locarno  and  the  Italian  bailiwicks  into  her  burghtrship,  and 
Italian  names  are  found  there  to  this  day  (e.{.  OreOi,  Muralt). 

In  iheTbirty  Years' War  the  Confederation  remained  ueatrai, 
being  bound  both  to  Austria  (1474)  ftod  to  France  (x5x6),  and 
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Qfiither  reUgious  party  wishing  to  give  the  other  an  excuse  for 
calling  in  foreign  armies.  But  the  troubles  io  Raetia  threatened 
entanglements.  Austria  wished  to  secure  the  Munsterthal 
(belonging  to  the  League  of  the  Ten  Jurisdictions),  and  Spain 
wanted  the  command  of  the  passes  leading  from  the  Valtellina 
(conquered  b/  the  leagues  of  Raetia  in  151 3)»  the  object  being 
to  connect  the  Habsburg  lands  of  Tirol  and  Milan.  In  the 
Valtellina  the  rule  of  the  Three  Raetian  Leagues  was  vexy  harsh, 
and  Spanish  intrigues  easi^  brought  about  the  massacre  of 
1620,  by  which  the  valley  was  won,  the  Romanist  members  of 
the  Confederation  stopping  the  troops  of  Zurich  and  Bern.  In 
1623  the  Austrians  conquered  the  Pr&ttigau,  over  which  they 
still  had  certain  feudal  rights.  French  troops  regained  the 
Valtellina  in  1624,  but  it  was  occupied  once  more  in  1629  by 
the  imperial  troops,  and  it  was  not  till  1655  that  the  French, 
under  Rohan,  finally  succeeded  in  holding  it.  The  French, 
however,  wished  to  keep  it  permanently;  hence  new  troubles 
arose,  and  in  1637  the  natives,  under  (jeorge  Jenatsch,  with 
Spanish  aid  drove  them  out,  the  Spaniards  themselves  being 
forced  to  resign  it  in  1639.  It  was  only  in  1649  and  1652  that 
the  Austrian  rights  in  the  PriLttigau  were  finally  bought  up  by  the 
League  of  the  Ten  Jurisdictions,  which  thus  gained  its  freedom. 

In  consequence  of  Ferdinand  II.'s  edict  of  restitution  (1629), 
by  which  the  siaiiu  quo  of  1552  was  re-established-*-the  high- 
water  mark  of  the  counter-Reformation — the  abbot  of  St  Gall 
tried  to  make  s<Mne  religious  changes  in  his  territories,  but  the 
protest  of  Zurich  led  to  the  Baden  oKnpromise  of  1632,  by  which, 
In  the  case  of  disputes  on  religious  matters  arising  in  the  "  com- 
mon bailiwicks,  "  the  decision  was  to  be,  not  by  a  majority  of 
the  cantons,  but  by  qieans  of  friendly  ^liscussion — a  logical 
i4>pIication  of  the  doctrine  of  religious  parity-^«r  by  arbitration. 

But  by  far  the  most  important  event  in  Swiss  history  in  this 
age  is  the  formal  freeing  of  thjc  O>nfederation  from  the  empire. 
funu^  Basel  had  been  admitted  a  member  of  the  League 
Frttdom  in  X501,  two  years  after  the  Confederation  had  been 
tnmth0     practically  freed  from  the  jurisdiction  of  the  imperial 

. '  '  chamber,  though  the  city  was  included  in  the  new 
division  of  the  empire  into  "  circles  "  (1521),  which  did  not  take 
in  the  older  members  of  the  Confederation.  Basel,  however, 
refused  to  admit  this  jurisdiction;  the  question  was  taken  up  by 
France  and  Sweden  at  the  congress  of  MUnster,  and  formed  the 
fubject  of  a  special  dause  in  both  the  treaties  of  Westphalia, 
by  which  the  city  of  Basel  and  the  other  "  Helvetiorum  cantones  " 
were  declared  to  be  "  in  the  possession,  or  almost  in  the  possea- 
tion,  of  entire  liberty  and  exemption  from  the  empire,  and 
nuUaUHus  subject  to  the  imperial  tribunals."  This  was  intended 
to  mean  formal  exemption  from  all  obligations  to  the  empire 
(with  which  the  Confederation  was  connected  hereafter  simply 
as  a  friend),  and  to  be  a  definitive  settlement  of  the  question. 
Huis  by  the  events  of  1499  and  X64&  the  Confederation  had 
become  an  ind^endent  European  state,  which,  by  the  treaty  of 
1 516,  stood  as  regards  France  in  a  relation  of  neutrality. 

In  1668,  in  consequence  of  Louis  XIV.'s  temporary  occupation 
of  the  Franche  Comt6,  an  old  scheme  for  settling  the  number 
of  men  to  be  sent  by  each  member  of  the  Confederation  to  the 
joint  army,  and  the  appointment  of  a  council  of  war  in  war 
time,  that  is,  an  attempt  to  create  a  common  military  organiza- 
tion, was  accepted  by  the  Diet,  which  was  to  send  two  deputies 
to  the  council,  armed  with  full  political  powers.  This  agreement, 
known  as  the  DeJ^nsumoie,  is  the  only  instance  of  joint  and 
unanimous  action  in  this  miserable  period  of  Swiss  history,  when 
religious  divisions  crippled  the  energy  of  the  Confederation. 

Throughout  the  17th  and  x8th  centuries  the  Confederation 
was  practically  a  dependency  of  France.  In  16x4  ZUrich  foir 
Awocfe  the  first  time  joined  in  the  treaty,  wiiich  was  renewed 
i'tt^*  in  1663  with  special  provisions  as  xegaxds  the 
nS^M,  Protestant  Swiss  mercenaries  in  the  king's  pay  and 
mmdkinui  a  promise  of  French  neutrality  in  case  of  civil  war 
9mAthi9'  in  the  League.  The  Swiss  had  to  stand  by  while 
^"■V'  Louis  XIV.  won  Alaaoe  (1648),  Franche  Comt^ 
(1678)  and  Strassburg  (i68x).  But,  as  Louis  inclined  more 
and  more  to  an  anti-I^testant  policy,  the  Protestant  members 


of  the  League  favouned  tha  Patch  •mUitaiy  service;' and  it  was 
through  their  influence  that  in  1707  the  "  states  "  of  the  princi'> 
pality  of  Neuchitei,  on  the  extinction  of  the  Longueville  line 
of  these  princes,  decided  in  favour  of  the  king  of  Prussia  (repre- 
senting the  overlords— the  house  of  C^halon-Orange)  m  against 
the  various  French  pretenders  claiming  from  the  Longueville 
dynasty  by  descent  or  by  wilL  In  17x5  the  Romanist xnexnbecs 
of  the  League,  in  hopes  of  retrieving  their  defeat  of  x 7x2  (see 
below),  agreed,  while  renewing  the  treaty  and  capitulations, 
to  put  France  in  the  position  of  the  guarantor  of  their  freedom, 
with  rights  of  interfering  in  case  of  attack  from  within  or  from 
without,  whether  by  counsel  or  arms,  while  she  promised  to 
procure  restitution  of  the  lands  lost  by  them  in  17x2,  This 
last  clause  was  simply  the  surrender  of  Swiss  independencfe,  and 
was  strongly  objected  to  by  the  Protestant  members  of  the 
Confederation,  so  that  in  1777  it  was  drofipedj  when  all  the 
Confederates  made  a  fresh  defensive  allianceb  wherein  their 
Sovereignty  and  independence  were  expressly  set  forth.  Thus 
France  had  succeeded  to  the  position  of  the  env>ire  with 
regard  to  the  Omfederation,  save  that  her  claims  were  practically 
asserted  and  voluntarily  admitted. 

Between  1648  and  X798  the  Confederation  was  distracted 
by  religious  divisions  and  feelings  ran  very  high.  A  scheme 
to  set  up  a  central  administration,  fell  thrmigh  in  X655,  through 
jealousy  of  Bern  and  Zurich,  the  proposers.  In  x6s6  a  question 
as  to  certain  religious  refugees,  who  were  driven  from.  Schwya 
and  took  refuge  at  Zurich,  brought  about  the  first  ViUemexgeB 
War,  in  which  the  Romaxdsta  were  successful,  and  procured  a 
clause  in  the  treaty  asserting  very  stroivsly  the  absolute  sove- 
reignty, in  religious  as  well  as  in  political  matters,  of  each  member 
of  the  League  within  its  own  territories,  while  in  the  "  common 
bailiwicks "  the  Baden  arrangement  (1632)  waa  to  prevail 
Later,  the  attempt  of  the  abbot  of  St  Gall  to  enforoe  his  rights 
in  the  Toggenbuig  swelled  into  the  aeooad  ViUemergen  War 
(x7X2),  which  turned  out  very  ill  for  the  defeated  Romanists. 
Zurich  and  Bern  were  henceforth  to  hold  in  severalty  Baden^ 
Rapperswil,  and  part  of  the  "common  bailiwicka"  of  the 
Aargau,  both  towns  being  given  a  shave  m  the  govenmient 
of  the  rest,  and  Bern  in  that  of  Thuiyux  uoid  Rheinthal,  from 
which,  as  well  as  from  diat  part  of  Aargao,  she  had  been  carefully 
excluded  in  X41S  and  1460.  The  <mly  thing  that  prospered 
was  the  prindple  of  "  religious  parity,"  which  waa  established 
completely,  as  regards  both  religinns,  within  each  parish  in  Che 
"  common  bailiwick." 

The  Diet  had  few  poweia;  the  Romanists  .had  the  majority 
there;  the  sovereign  rights  of  each  jnember  of  the  League  and 
the  limited  mandate  of  the  envoys  effectually  checked  all  pro* 
gress.  Zurich,  as  the  leader  of  the  League^  managed  mattcxs 
when  the  Diet  was  not  sitting,  but  could  not  enforce  her  orders. 
The  Confederation  was  little  nora  than  »  collection  «f  tepanie 
atoms,  and  it  is  really  marveUpw  that  it  did  not  htnk  up 
through  its  own  weakness. 

In  these  same  two  centuries,  the  chief  feature  in  domcatic 
Swiss  politics  is  the  growth  of  an  azisteciacy:  the  pow^  of 
voting  and  the  power  of  ruling,  are  placed  in  the  halids  of  a 
small  class.  This  as  chiefly  seen  in  Bern,  Lucerne,  Fribouig 
and  Soleure*  wh^re  there  wexe  not  the^  primitive  democracies 
of  the  Forest  districts  nor  the  govcnunent  by  gifcls  as  at 
Zurich,  Basel  and  Schafihausen.  It  was  efSectml  by  refusing 
to  admit  any  new  burghers,  a  practice  which  dates  from  the 
middle  of  the  x6th  century,  and  is  coiuitscted  (like  the  similar 
movement  in  the  smaller  local  units  of, the  "  communes"  ta 
the  rural  districts)  with  the  question  of  poor  relief  after  the 
suppression  of  the  monasteries.  (Outsiders  (Hintersaase 
or  Niedeigelasscne)  had  no  political  ng^tXs,  however  long  th<7 
might  have  resided,  while  the  privil^es  of  buighersbip  were 
strictly  iiereditary.  Further,  within  the  burghers,  a  small 
dass  succeeded  in  securing  the  monopoly  of  all  public  officer 
which  was  kept  li^  by  the  practice  of  coH^tit^*  aod  was  knows 
as  the  "  patriciate."  So  in  Bem»  out  of  j^o  buigber  iamiUes 
6g  Only  towards  the  close  of  the  i8th  centuiy  formed  the  niling 
oligarchy— and,  though  to  foreigners  the  govarnment  seemed 
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admirably  iiiaiiaged,  yet  xheUst  thing  Uiat  could  be  «akl  of 

it  was  that  it  was  dunocratk.    In  X749  Samuel  Henzi  (dis« 

gusted  at  being  refused  the  post  of  town  librarian)  made  a 

fruitless  attempt  to  overthrow  this  oligarchy,  like  the  lawyer, 

Pierre  Fatio  at  Geneva  in  1 707.    The  harsh  character  of  Bernese 

rule  (and  the  same  holds  good  with  reference  to  Uri  and  the 

Val  Leventina)  was  shown  in  the  great  strictness  with  which 

its  subject  land  Vaud  was  kept  in  hand:  it  was  ruled  as  a 

conquered  land  by  a  benevolent  despot,  and  we  can  feel  no 

surprise  that  Major  J.  D.  A.  Davel  in  1723  tried  to  free  his 

native  land,  or  that  it  was  In  Vaud  that  the  principles  of  the 

French   Revolution   were  most   eagedy  welcomed.    Another 

result  of  this  aristoccatic  tendency  was  the  way  in  which  the 

dties  despised  the  neighbouring  country  districts,  and  managed 

gradually  to  deprive  them  of  their  equal  political  rights  and  to 

levy  heavy  taxes  upon  them.    These  and  other  grievances 

(the  fall  in  the  price  of  food  after  the  doee  of  the  Thirty  Years' 

War,  the  lowering  of  the  value  of  the  coin,  &c.)t  combined  with 

the  presence  of  many  soldiers  discharged  after  the  great  i^ar, 

led  to  the  great  Peasant  Revolt  (1653)  in  the  territories  of 

Bern,  Soleure,  Lucerne  and  Basel,  interesting  historically  as 

being  the  &rst  popular  rising  since  the  old  days  of  the  13th  and 

Z4th  oentnriest  and  because  reminisoences  of  legends  connected 

with  those  times  led  to  the  appearance  of  the  "  three  Tellsr/' 

who  greatly  stirred  up  the  people.    The  risuig  was  put  down  at 

the  cost  ol  much  bloodshed,  but  the  demands  of  the  peasants 

were  not  granted.    Ye^  during-  this  period  of  political  powerless^ 

ness  a  Swiss  literature  first,  arises:  Conrad  Gesner  and  Giles 

Tschudi  in  the  L6th  century  are  succeeded  by  J.  J^  Schewhzer, 

A.  von  HaUer,  J.  C.  lAvater,  J,  J,  Bodmer,  H.  B.  de  Saussure, 

J.  J.  Rousseau,  J*  von  MtUlcr;  the  taste  for  Swiss  travel  is 

stimulated  by  .the  publication  (1793}  of  the  first  real  Swiss 

guide-book  by  J.  G.  £bel  (f.v.),  based  on  the  old  Ddiciae; 

industry  thrave  greatly.    The  residence  of  such  brilliant  foreign 

writers  as  Gibbon  and  Voltaire  within  or  close  to  the  territories 

of  the  Confederation  helped  on  this  remarkable  intelleaual 

rcvivaL      Political   aspirations   were   not,   hov/ever,  ivholly 

crushed,    and  found   their  centre  ,  in  the  Helvetic  Society, 

founded'  in>  1 762  by  F.  U.  Balthazar  and  otheiv 

The  Coofedezation'  and  France  had  been  do^ely  connected 
for  so  b»g  that,  the  outbrealt  of  the  French  Revolution  could 
Bt^dg^f  not  fail  to  affect  the  Swiss.  The  Helvetian  Club, 
thtPnack  founded  at  Paris  in  1799  by  several  exiled  Vaudois 
RnthMoa  and  Fribofirgers,  vrs^  the  <;entre  from  which  the  new 
M^iS^  ideas  were  spread  in  ithei.westem  part  of  the  Confede- 

''*^'  ration,  and  risings  directed  «r  stirred  up.  In  1790  the 
Lower  Valius  rasa  against  the  expressive  rule  of  the  upper 
districts;  in  X79X  Porrentniy  defied  the  prince-bishop  of  Basel, 
despite  the  imperial  troops  h?  summoned,  and  proclaimed 
(November  1^92}  the  '^Rauraciaa  r^ubUc,"  which  three 
months  later  (1793)  became-  the  .French  department  of  the 
Mont  Tenibk;  Geneva,  was  only  saved  (1799)  from  France  by 
a  force  sent  from  Zurich  and  3crn;  while  the  massacre  of  the 
Swiss  gn^rd  at  the  Tuileries  on  the.  loth  of  August  1792  aroused 
intense  IndiffBation.  The  rulers^  howeivor,  unable  to  enter 
into  the  new  ideas,  contented  themselves  with  suppressing 
them  by  foice^  ^^g,  Zttrich  in  thp  case  of  Stafa  (1295).  St  Gall 
managed  to  free  itself  from  its  prince-abbot  Ci795'-i797}i  but  the 
Leagues  of  Raetia  so  oppressed  their  subji^cts  in  the  Valtellina 
that  in  1797  Bonaparte  (after  cofiuquering  th'9>Iilanese  from  the 
Austriann)  johied'  them  to  the.  Cisalpine  republic^  The  Diet 
was  distracted  by  party  struggles  and  the  fall  o|  the  old  Con-^ 
federaiion  was  not  far  distant.  Tfao  rumours  of  the  vast 
treasures  stored  ixp  at  Bern,  and  ^ho  desire  of  eecxuring  a  bulwark 
against  Austrian  attack,  specially  turned  the  attention  of  the 
directory  towards  the  Confederation;  and  this  was  utili^d 
by  the  heads  of  the  Reform  party  in  the  Confederation-^Peter 
Ochju(x752-x3si),  the  burgomaster  of  Basd,  and  Fr£d^ 
Ciau  Laharye  (i754'*'i83&;  tutor,  1783-1794,  to  the  later 
tsar  Alexander  I.),  who  had  left  his  nome  in  Vaud  through 
disgost  at  Bernese  oppression,  both  now  wishing  for  aid  from 
o«tsid«  in  order  to  free  their  bad  frpn  the  ruk  of  the  olifls^chy* 


Hence,  when  Lahaipe,  at  tho  bead  of  some  twenty  eodles  from 
Vaud  and  Fribourg,  called  (Dec  9,  X797)  on  the  Directory 
to  protect  the  liberties  of  Vaud,  which,  so  he  said  (by  a  bit  of 
purely  apocryphal  history),  France  by  the  treaty  of  1565  was 
bound  to  guarantee,  his  appeal  found  a  ready  answer.  In 
February  1798  French  troops  occupied  Mtthlhausen  and  Bienne 
(Biel),  as  well  as  those  paru  of  the  lands  of  the  prince-bishop 
of  Basel  (St  Iroier  and  the  MUnsterthal)  as  regards  which  b^ 
had  been  since  X579  the  ally  of  the  Catholic  members  of  the 
Confederation.  Another  army  entered  Vaud  (February  1798), 
when  the  "  Lemanic  republic  "  was  proclaimed,  and  the  Diet 
broke  up  in  dismay  without  taking  any  steps  to  avert  the  coming 
storm.  Brune  and  his  army  occupied  Fribourg  and  Soleure, 
and,  after  fierce  fighting  at  Neuenegg,  entered  (March  s) 
Bern,  deserted  by  her  allies  and  distracted  by  quarrels  within. 
With  Bern,  the  stronghold  of  the  aristocratic  party,  fell  the 
old  Confederation.  The  revolution  triumphed  tluroughout 
the  country.  Brune  (March  16-19)  put  forth  a.  wonderful 
scheme,  by  which  the  Confederation  with  its  "associates" 
and  "  subjects  '*  was  to  be  split  into  throe  republics— the  Tellgau 
(>'.«.  the  Forest  districts),  the  Rhodanic  ii.e.  Vaud,  the  Valais, 
the  Beniese  Oberland  and  the  Italian  bailiwicks),  and  the 
Helvetic  {i.e.  the  northern  and  eastern  portions)  [  but  the  direc- 
tory disapproved  of  this  (March  33),  and  on  the  29th  of  March 
the  "Helvetic  republic,  one  and  indivisible,*:'  wa*  rte 
proclaimed.  This  was  accepted  by  ten  cantons  UttrtUff 
only  as  well  as  (April  12)  the  constitution  drafted  **-P«w*% 
by  Ochs,  By  the  new  scheme  the  territories  of  the  Everlasting 
League  were  split  up  into  twenty-three  (later  nineteen,  Raetia 
only  coming  in  in  X799)  administrative  districts,  called  "  can* 
tons,"  a  name«now  officially  used  in  Switzerland  for  the  first 
time,  though  it  may  be  found  employed  by  foreigners  in  the 
French  treaty  of  145a,  in  Commynes  and  MachiavclU,  and  in 
the  treaties  of  Westphalia  (1648);  A  central  government  was 
set  up,  with  its  seat  at  Lucerne,  comprising  a  senate  and  a  great 
council,  together  forming  the  legislature,  and  named  by  electors 
chosen  by  the  people  in  the  proportion  of  i  to  every  100  citi/cns, 
with  an  executive  of  five  directors  chosea  by  the  legislature^ 
and  having  four  ministers  as  subordinates  or  "  chief  secretaries.'' 
A  supreme  court  of  justice  was  set  up;  a  status  of  Swiss  citizen- 
ship was  recognized;  and  absolute  freedom  to  settle  in  any 
canton  was  given,  the  political  "  communes  "  being  now  com- 
posed of  all  residents,  and  not  merely  of  the  burghers.  For  the 
first  time  an  attempt  was  made  to  organize  the  Confederation 
as  a  single  state,  but  the  change  was  too  sweeping  to  last,  for 
it  laigely  ignored  the  local  patriotism  which  had  done  so  much 
to  create  the  Confederation,  though  more  recently  it  had  made 
it  politicaJUy  powerless.  The  three  Forest  districts  rose  in 
rebellion  against  the  hivaders  and  the  new  constitutions  which 
destroyed  their  ancient  prerogatives;  but  the  valiant  resistance 
of  the  Schwyzei;&,  under  Alois  Reding,  on  the  heights  of 
Morgarten  (April  and  May),  and  that  of  the  Unter^aldners 
(August  and  September),  were  put  down  by  French  armies.  The 
proceedings  of  the  French,  however,  soon  turned  into  disgust 
and  hatred  the  joyful  feelings  with  which  they  had  been  hailed 
as  liberators.  Geneva  was  annexed  to  France  (April  1798); 
Gersau,  after  an. independent  existence  of  over  400  years,  was 
made  a  mere  district  of  Schwyz;  immense  fines  were  levied  and 
the  treasury* at  Bern  pillaged;  the  land  was  treated  a^  U  it  had 
been  conquered.  The  new  republic  was  compelled  to  make  a 
very  close  offensive  and  defensive  alliance  with  France,  and 
its  directors  were  practically  nominated  (ram  Paris.  •  In  Jtine^ 
Oaober  1799  Zilrkh,  the  Forest  cantons  and  Raetia  became 
the  scene  of  the  struggles  of  the  Austrians  (welcomed  with  jqy) 
against  the  Frendi  and  Russians.  The  manner,  too,  in  which 
the  reforms  were  carried  out  alienated  many,  and,  soon  after  th^ 
directory  gave  way  to  the  consulate  in  Paris  (18  Brumaire  or 
Nov.  xoj  X790),  the  Helvetic  directory  (January  x8qo)  was 
replaced  by  an  executive  oonmittee. 

The  scheme  of  the  HeWetif;  republic  had  gone  too  fiar  in  the 
directicMS.  of  centralisation  &  but  it  was  not  easy  to  find  the  happy 
mean,  and  violaitt  discwoieina  went  <w  b^we^i  th^. !.'  Uxutary  " 
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(headed  by  Odis  and  Lahaipe)  and  "  Federalist "  parties. 
Many  drafts  were  put  forward  and  one  actuaOy  submitted  to 
but  rejected  by  a  popular  vote  (June  1802)  In  July  1802  the 
French  troops  .vere  withdrawn  from  Switzerland  by  Bonaparte, 
ostensibly  to  comply  with  the  treaty  of  Amiens,  really  to  show 
the  Swiss  that  their  best  hopes  lay  in  appealing  to  him.  The 
Helvetic  government  was  gradually  driven  back  by  armed 
force,  and  the  Federalists  seemed  getting  the  best  of  It,  when 
(Oct.  4)  Bonaparte  offered  himself  as  mediator,  and  summoned 
ten  of  the  chief  Swiss  statesmen  to  Paris  to  discuss 
uHlaStom  natters  with  him  (the  "  Consulta  "—December  1802). 
He  had  long  talcen  a  very  special  interest  in  Swiss 
matters,  and  in  1802  had  given  to  the  Helvetic  republic  the 
Fridtthal  (ceded  to  France  in  x8oi  by  Austria),  the  last  Austrian 
possession  within  the  borders  of  the  Confederation.  On  the 
other  hand,  he  had  made  (August  1802)  the  Valais  into  an 
independent  republic.  In  the  ^scussions  he  pointed  out  that 
Swiss  needs  required  a  federal  constitution  and  a  neutral  posi- 
tion guaranteed  by  France.  Finally  (Feb.  19,  1803)  he  laid 
before  the  Consulta  the  Act  of  Mediation  which  he  had  elaborated 
and  which  they  had  perforce  to  accept — a  document  which 
formed  a  new  departure  in  Swiss  history,  and  the  influence  of 
which  is  visible  in  the  present  constitution. 

Throughout,  "  Switzerland  "  is  used  for  the  first  time  as  tne 
offidal  name  of  the  Confederation^  The  thirteen  members^ 
of  the  old  Confederation  before  1798  are  set  up  again,  and  to 
them  are  added  six  new  cantons — two  (St  Gall  and  GraubUnden 
or  Orisons)  having  been  formerly  "associates/'  and  the  four 
others  behig  made  up  of  the  subject  lands  conquered  at  different 
times — ^Aaigau  (141 5),  Thwgisu  (1460),  Tldno  or  Tessin  (1440, 
1500,  15x2),  and  Vaud  (1536).  In  the  Diet,  ax*cantons  which 
had  a  popubtion  of  more  than  xoo,eoo  (viz.  Bern,  Zurich, 
Vaud,  St  Gall,  Graubttnden  and  Aargau)  were  given  two 
votes,  the  others  having  but  one  apiece,  and  the  deputies  were 
to  vote  freely  within  limits,  though  not  against  their  instructions. 
Meetings  of  the  Diet  were  to  be  hdd  iJtemately  at  Fribourg, 
Bern,  Soleure,  Basel,  Ziirich  and  Lucerne— the  chief  magis- 
trate of  each  of  these  cantons  being  named  for  that  year  the 
"landamman  of  Switzerland."  Tlie  "  land^emeinden,"  or 
popular  assemblies,  were  restored  in  the  democratic  cantons, 
the  cantonal  governments  in  other  cases  being  in  the  hands 
of  a  "great  council"  (legislative)  and  the  "small  councfl" 
(executive) — a  property  qualification  being  required  both  for 
voters  and  candidates.  No  canton  was  to  form  any  political 
alliances  abroad  or  at  home.  The  "communes"  were  given 
Jarger  political  rights,  the  burghers  who  owned  and  used  the 
common  lands  became  more  and  more  private  associations. 
There  was  no  Swiss  burgheiship,  as  in  1798,  but  perfect  liberty 
of  settlement  in  any  canton.  There  were  to  be  no  privileged 
classes  or  subject  lands.  A  veiy  dose  alliance  with  France 
(on  the  basis  of  that  of  15x6)  was  concluded  (Sept.  27, 
1803).  The  wbde  constitution  and  organization  were  far 
better  suited  for  the  Swiss  than  the  more  symmetrical  system 
of  the  Helvetic  republic;  but,  as  it  was  guaranteed  by  Bonaparte, 
and  his  infhienoe  was  predominant,  the  whole  fabric  was  closely 
bound  op  with  him,  and  fell,  with  him.  Excellent  in  itself, 
the  constitution  set  forth  in  Uie  Act  ol  Mediation  failed  by  reason 
of  its  setting. 

For  ten  years  Switzerland  enjoyed  peace  and  prosperity 
under  the  new  constitution.  Pestalozzi  and  Fellenberg  worked 
onC  their  educational  theories;  K.  Escher  oif  Zaridi 
embafaked  the  Linth,  and  his  family  was  thence 
called  "voD  der  linth";  the  central  government 
prepared  many  schemes  for  the  common  welfare.  On  the  other 
hand,  the  mediator  (who  became  emperor  in  1804)  lavishly 
expended  his  Swiss  troops,  the  number  of  which  couM  only  be 
kept  up  by  a  r^ular  bkod  tax,  while  the  "  Berlin  decrees  " 
nxatd  the  pike  of  many  articles.  In  x8o6  the  principality 
of  Neudiitd  was  given  to  Marshal  Berthier;  Tessin  was  occupied 
by  French  troops  from  1810  to  18x3,  and  in  1810  the  Valais 
was  BuiSc  into  the  department  of  the  Simplon,  so  as  to  secure 
tfaitt  pot...  At  home^  the  liberty  of  moving  from  ooe  canton  to 
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another  (though  given  by  the  constitution)  was,'  by  the  Diet 
in  X805,  restricted  by  requtrtng  ten  years'  residence,  and  then 
not  granting  political  rights  in  the  canton  or  a  right  of  profiting 
by  the  communal  property.  As  soon  as  Napoleon's  power 
began  to  wane  (1812-X813),  the  position  of  Switzerland  became 
endangered^  Despite  the  personal  wishes  of  the  tsar  (a  pupil  of 
Laharpe*s),  the  Austrians,  supported  by  the  reactionary  party 
in  Switzerland,  and  without  aqy  real  resistance  on  the  part  of 
the  Diet,  as  well  as  the  Russbins  troops,  crossed  the  frontier 
on  the  2tst  of  December  1813,  and  on  the  29th  of  December 
the  Diet  was  induced  to  declare  the  abolition  of  the  1803  con- 
stitution, guaranteed,  like  Swiss  neutrality,  by  Napoleon.  Bern 
headed  the  party  which  wished  to  restore  the  old  staf  e  of  things, 
but  Zarich  and  the  majority  stood  out  for  the  nineteen  cantons. 
The  powers  exercised  great  pressure  to  bring  about  a  meeting 
of  deputies  from  all  the  nineteen  cantons  at  Ziirich  (April  6, 
18x4,  "  the  k)ng  Diet  ");  party  strife  was  very  bitter,  but  on  the 
X  2th  of  September  it  deaded  that  the  Valais,  NeucfaAtel  and 
Geneva  should  be  raised  from  the  rank  of  "  associates  "  to  that 
of  full  members  of  the  Confederation  (thus  making  up  the 
familiar  twenty-two).  As  compensation  the  congress  of  Vienna 
(March  20, 1 8 1  $)  gave  Bern  the  town  of  Bienne  (Bid),  and  all  (save 
a  small  part  which  went  to  Basd)  of  the  territories  of  the  prince- 
bishop  of  Basel  ("  the  Bernese  Jura  ");  but  the  Valtdlina  was 
granted  to  Austria,  and  Mtthlhausen  was  not  freed  from  France. 

On  the  7th  of  August  18x5  the  new  constitution  was  sworn 
to  by  all  the  cantons  save  Nidwalden,  the  consent  of  whidi  was 
only  obtained  (Aug.  30)  by  armed  force,  a  delay 
for  which  she  paid  by  sedng  Engelberg  and  the 
valley  above  (acquired  by  Nidwalden  in  X798)  given 
to  Obwalden.  By  the  new  constitution  the  sovereign  rights  oi 
each  canton  were  fully  recognized,  and  a  return  made  to  the 
lines  of  the  old  constitution,  thou^  there  were  to  be  no  subject 
lands,  and  political  rights  were  not  to  be  the  ezduaive  privilege 
of  any  class  of  dtizens.  Each  canton  had  one  vote  in  the  Diet, 
where  an  absolute  majority  was  to  dedde  all  matters  save 
fordgn  affairs,  when  a  majority  of  three-fourths  was  required. 
Tlie  management  of  current  business,  ftc^  shifted  every  two 
years  between  the  governments  of  Zttrich,  Bern  and  Lucerne 
(the  three  ''Vororte")-  The  monasteries  were  guaranteed  in 
their  rights  and  privfleges;  and  no  canton  was  to  nnke  any 
alliance  contrary  to  the  ri^ts  of  the  Confederation  or  of  any 
other  canton.  Provision  was  made  for  a  Federal  army. 
Finally,  the  Congress,  on  the  20th  of  November  x8x5, 
placed  Switzerland  and  parts  of  North  Savoy  (Chablais,  Faudgny 
and  part  of  the  Genevois)  under  the  guarantee  of  the  Great 
Powers,  who  engaged  to  maintain  their  neutrality,  thus  fredng 
Switzerland  from  her  300  years'  subservience  to  France,  and 
compensating  in  some  degree  for  the  reactionaiy  nature  of  the 
new  Swiss  constitution  when  compared  with  that  of  1803. 

5.  The  cities  at  once  secured  for  themselves  in  the  cantonal 
great  councils  an  overwhelming  representation  over  the  ndgfa* 
bouring  country  districts,  ai^  the  agreement  of 
x8o5  as  to  migration  from  one  canton  to  another  was 
renewed  (18x9)  by  twelve  cantons.  F<v  some  time 
there  ins  littk  talk  of  rdorms,  but  in  1^x9  the  Hdvetic  Sodety 
definitdy  became  a  political  sodety,  and  the  foundation  in  XS24 
of  the  Marksmen's  Association  enabled  men  from  all  cantons  to 
meet  together.  A  few  cantons  (notably  Tessin)  were  beginning 
to  make  refonns,  when  the  influence  of  the  July  revolution  (X830) 
in  Paris  and  the  sweeping  changes  in  Zdrich  led  the  Diet  to  declare 
(Dec.  27)  that  It  would  not  interfere  with  any  reforms  of  cantonal 
constitutions  provided  they  were  in  agreement  with  the  pact 
of  t8xs.  Hence  for  the  next  few  years  great  activity  in  this 
dfa-ection  was  displayed,  and  most  of  the  cantons  reformed 
themsdves,  save  the  most  conservative  (*.g.  Uri,  Glarus)  aiKl 
the  advanced  who  needed  no  changes  («  f .  Geneva,  GraubOnden). 
Provision  was  always  made  for  revising  these  constitutions  at 
fixed  intervals,  for  the  chaoget  were  not  fdt  to  be  final,  and  seven 
cantons— Zflrich,  Bom,  Laceme,  Soleure,  St  Gall,  Aargau  and 
Tburgau — ^joined  together  to  guarantee  thdr  new  free  constittt> 
tions  ($iebener  Conoofdai  of  Mardi  17, 1832).   Soon  after,  the 
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<|iM9tiMi  of  icvUng  the  Fedenl  p«ct  «••  braaght  tctmud  bf  t 
bife  majofeity  of  cantons  in  the  Diet  (Jf^  tj),  whcraoB,  bsrthe 
leagne  of  Samen  (Nov.  14),  the  thne  Forest  cantons,  ivith 
NeadiAtd,  the  city  of  Basel,  and  the  Valais,  agreed  to  nudntain 
the  pact  oif  i8is  and  to  protest  against  the  separation  of  Basd 
in  tuo  halves  (for  in  the  lefonn  straggle  Schwys  and  Basel  had 
been  split  up»  though  the  split  was  permanent  only  hi  the  latter 
case).   A  draft  constitution  pfOTiding  for  a  Fedenl  adndnistm- 
tion  distinct  from  the  cantons  eoiild  not  secure  a  majority  in 
Ui  favour;  a  reaction  against  reform  set  fa,  and  the  Diet  was 
foned  to  sanction  (1S33)  the  division  of  Basel  into  the  "  dty  " 
and  " country"  divisions  (each  with  half  a  vote  hi  the  Diet), 
though  fortunately  in  Scfawys  the  qoand  was  healed.  Religions 
ipisnds  further  stilted  up  strife  in  oonaexioD  with  Assgan, 
which  was  |t  canton  where  religioas  parity  prevailed,  kter  fa 
otheis.    In  Zurich  the  eitreme  pceteoslons  of  the  Radicals 
tnd  freethinkers  (illustrated  by  differing  a  chair  of  theology  fa 
the  univenity  to  D.  F.  Strauss  of  TQbfaigen  because  of  his  L^t  of 
Jesns,  then  recentl^TpuUished)  brought  sboutn  great  reaction  fa 
1839, when  Zttrich  wasthe''  Vorort."  In  Aargau  the  paities  were 
very  evenly  balanced,  and,  when  fa  1840^  on  occssion  of  the  re- 
▼BtoD  of  the  constitution,  the  Radicals  had  a  popufar  majority  the 
iggiieved  clerics  stirred  up  a  revolt  (1840),  which  was  put 
down,  but  which  gave  their  opponents,  headied  by  Augustfae 
Keller,  an  excuse  for  carrying  a  vote  fa  the  grsat  council  to 
loppren  the  eight  monasteries  in  the  canton  (Jan.  1841).   Thb 
ires  flatly  opposed  to  the  pact  of  1815,  which  the  Diet  by  a  small 
majority  decided  must  be  upheld  (April  1841),  though  after 
many  discussions  it  determfaed  (Aug.  31,  1843)  to  mece^  the 
compromise  by .  which   the  men's  convents  only  were  to 
be  suppressed,  and  declared  that  the  matter  was  now  settled. 
On  this  the  seven  Romanist  cantons— Uri,  Schwys,  Unter- 
walden.  Lucerne,  Zug,  Fribotug  and  the  Valais    formed  (Sept. 
>3i  X843)  A  "  Sonderbund  "  or  separate  league,  which  (February 
1844)    issued   a   manifesto    demanding    the.  reopening    of 
the,  question  and    the   restoration  of  att  the  monasteries. 
Like  the   Raeficab  fa  former  yean   the   Romanists  went 
too  far  and  too  fast,  for  fa  October  1844  the  clerical  party 
m  Lucerne  (fa  the  majority  sface  1841,  and  favouring  the 
reaction  fa  the  Valais)  offidally  favited  fa  the  Jesuits  and 
gave  them  Mgh  posts,  an  act  which  created  aO  the  more  sense* 
tion  because  Lucerne  was  the  "Vorort."    Twice  (December 
1844  and  March  1845)  parties  of  free  lances  tried  to  capture 
the  dty.    In  December  1845  the  Sonderbund  turned  itself  fatd 
an  armed  confederation,  ready  to  appeal  to  war  fa  defence  of 
the  rights  of  each  canton.    Hie  Radicab  carried  Zflrich  fa 
April  T845  f^^  Bern  m  February  r846,  but  a  majority  could 
not  be  secured  m  the  Diet  till  Geneva  (Oct  1846)  and  St  Gall  (May 
1847)  were  won  by  the  same  party.    On  the  aoth  of  JuV  1847, 
the  Diet,  by  a  small  majority,  declared  that  the  Sonderbund  was 
contrary  to  the  Federal  pact,  which  on  the  i6th  of  August  ft  was 
resolved  to  revise,  while  on  the  3rd  of  September  it  was  decided 
to  invite  each  canton  to  expd  the  Jesuits.    Most  of  the  Great 
Powers  favoured  the  Sondobund,  but  England  took  the  con- 
trary view,  and  the  attempt  of  Mettemich,  supported  by  Louis 
Philippe,  to  bring  about  European  intervention,  on  the  plea  of 
npholdmg  the  treaties  of  Vienna,  was  frustrated  by  the  poHcy 
of  masterly  iftactlvity  pursued  by  Lord  Palmcrston,  who  deho^ed 
giving  an  answer  tfll  the  forces  of  the  Sonderbimd  had  been 
defeated,  a  friendly  act  that  b  still  gratefully  rentembcred  fa 
the  country.     On  the  SQtb  of  October  the  deputies  of  the 
unyielding  cantons  left  the  Diet,  which  ordered  on  the  4th  of 
November  that  its  decree  diould  be  enforced  by  arms.    The 
war  was  short  (Nov.  10-29),  mainly  owing  to  the  ability  x)f  the 
general,  G.  H.  Dufour  (1787-1875),  and  the  loss  of  life  trifUng. 
One  after  another  the  rebdlious  cantons  were  forced  to  surrender, 
and,  as  the  Paris  revolution  of  February  1848,  entailing  the 
retirement  of  Guizot  (followed  three  weeks  later  by  that  of 
Mettemich),  occupied  all  the  attention  of  the  Great  Powers 
(who  by  the  constitution  of  181 5  should  have  been  consulted 
fa  the  revision  of  the  pact),  the  Swiss  were  enabled  to  settle 
their  own  afbhs  quietly.    Schwys  and  Zug  abofished  their 
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flBu  thn  SBTCo  verv  cooQBDUied  to  pay  the 
costs  of  the  wir  (ultimatdy  defrayed  by  subscription),  wUcdi 
had  been  waged  rather  on  religious  than  on  strict  paiticularist 
or  states^i^ts  groanda.  Hw  Diet  neamHufa  debated  the 
draft  oonstftutlott  drawn  vp  by  Johana  Comad  Kern  (x8o8-> 
1888)  of  Thurgan  and  Hcmi  Druey  (1799-18S5)  of  Vand,  which 
fa  the  snnuncr  of  1848  was  accepted  t^  fifteen  and  «  half  cantons, 
the  minority  cansislteg  of  the  three  Foiest  cantons,  the  Vahus, 
Z119,  TIessfa  and  Appenaell  (Inner  Rfaoden>.«!kid  it  was  proclaimed 
on  the  12th  of  Sqitember* 

The  new  oonstitntion  fadfaed  rather  to  the  Act  of  Medfation 
than  to  the  system  which  prevailed  before  1798.  A  status  of 
-Swbs  dtfaensUp"  was  set  up,  dosdy  jofaed  to^^^ 
cantonal  dtiscnship;  a  man  settUag  fa  a  canton  not  iSjSaT^ 
being  his  bhthplaee  got  rantonsl  dtixenship  after 
a  residence  of  at  most  two  yean,  but  waa  ezdnded  from  all  local 
rights  fa  the  '*  commune  "  when  he  night  reside.  A  Federal 
or  central  government  was  set  up,  to  which  the  cantons  gave  up 
a  certafa  part  of  thdr  sovereign  rights,  retaining  the  rest.  The 
Federal  Legisfatura  (or  assemUy)  was  made  vp  of  two  housca-* 
the  CovDcfl  of  States  (^tfudlera/),  composed  of  two  deputies 
from  each  canton,  whether  small  or  great  (44  fa  all),  and  the 
National  ONincO  {NMtionakati,  made  np  of  deputies  dected 
for  three  years,  fa  the  proportion  of  one  for  every  so,ooo  souls 
or  fractioo  over  to^ooo,  the  dectoia  being  all  Swin  dtisens. 
The  Federal  council  or  esecutive  {Btrndesroi^  consisted  of 
seven  memben  dected  by  the  Federal  Assembly  sitting  as  a 
congren;  they  were  Jofat^  respondble  for  all  bnsfaess,  though 
fqr  sake  of  convenience  there  were  variooa  departments,  and  thdr 
diahrman  was  called  the  president  of  the  Confederation.  The 
Federal  Judidary  {BtrndngirUki^  was  nude  up  of  eleven 
aeraben  dected  far  three  yean  by  the  Fedenl  *  Assembly 
sittfag  fa  congress;  its  Jurisdktiott  was  chiefly  conlfaed  to  dvfl 
cases,  fa  which  the  Confederation  was  a  party  (If  a  canton,  the 
Federal  oooncB  may  refer  the  case  to  the  Federal  tribunal),  but 
took  fa  also  great  poUtioBl  crimes— all  constitutional  questions, 
however,  bdng  reserved  for  the  Federal  Assembly.  A  Federsl 
univenity  and  a  polytechnic  school  were  to  be  founded.  All 
military  capitulations  were  forbidden  in  the  future.  Every 
canton  must  treat  Swiss  dtizens  who  bdong  to  one  of  the 
Christian  confessions  like  thdr  own  dtizens,  for  the  tight  of 
free  settlement  is  given  to  all  sudi,  though  they  acquired  no 
rights  fa  the  "  commune.*'  AH  Chrbtlans  were  guaranteed  the 
esercbe  of  thdr  rdigion,  but  the  Jesuits  and  similar  rdigious 
orden  were  not  to  be  received  fa  any  canton.  German,  French 
and  Italian  were  recognized  as  national  languages. 

The  constitution  as  a  whole  marked  a  great  step  forward; 
though  very  many  t^hts  were  still  reserved  to  the  cantons, 
yet  there  was  a  fully  organized  centra]  government.  Almost 
the  first  act  of  the  Federal  Assembly  was  to  exercise  the  power 
given  them  of  determining  the  home  of  the  Federal  authorities, 
and  on  the  a8th  of  November  1848  Bern  was  chosen,  though 
Zfhich  8tin  ranks  as  the  first  canton  fa  the  Confederation. 
Soon  after  1848  a  begfaning  was  made  of  organizing  the  different 
pobfic  services,  viuch  had  now  been  brought  within  the  jurisdic- 
tion of  the  central  Federal  authority.  Thus  fa  1849  a  uniform 
letter  post  service  was  established,  fa  1850  a  single  cofaage 
replaced  the  fatricate  cantonal  currendes^  while  ^  customs 
duties  between  cantons  were  abolished,  fa  1851  the  telegraph 
service  was  organized,  while  all. weights  and  measures  were 
unified  (fa  1868  the  metrical  system  was  allowed,  afad  in  1875 
declared  obfigatoiv  Imd  universal),  fa  1854  roads  and  canals 
were  taken  fa  hanci^  while  finally  fa  1855  the  Federal  Polytechnic 
Sdiool  at  ZOrich  was  opened,  though  the  Federal  university 
authorized  by  the  new  constitution  has  not  yet  been  set  up. 
These  were  some  of  the  non-political  benefits  of  the  creation  of 
a  Federal  central  executive.  But  m  1852  the  Federal  Assembly 
decided  to  leave  the  construction  of  railways  to  private 
enterprise  and  so  had  to  buy  them  up  fa  1903  at  a  vastly 
enhanced  price. 

By  this  early  settlement  of  disputes  Switzerland  was  protected 
from  the  general  revdutionaxy  movement  of  1848,  and  fa  htter 
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yearn  her  poKtuBf  hiitary  kas  been  ttneventfui,  though  she  has 
.idt  the  weight  of  the  great  Earopeaa  crises  in  industrial  and 
aodai  matters. 

The  position  of  Neuchitd,  as  a  member  of  the  Confederatioa 
<as  rq;ards  its  government  only)  and  as  a  principality  ruled  by 
the  king  of  Prussia,  whose  ri^ts  had  been  expressly  recognised 
by  the  oongresa  of  Vienna,  was  uncertain.  She  had  not  sent 
troops  in  1847,  and»  though  in  1846  there  was  a  rqwbUcan 
tevolution  there,  the  prince  did  not  recognise  the  changes. 
Finally,  a  royalist  conspiracy  in  September  1856  to  imdo  the 
work  of  1848  caused  great  ejccitement  and  anger  in  Switzerland, 
and  it  was  only  by  the  mediation  of  Napoleon  III-,  uid  the  other 
powers  that  the  prince  renounced  (1857)  all  his  ri^its,  save  his 
title,  which  his  luocenor  (the  German  emperor)  has  also  dropped 
Since  that  time  Neuch&tel  has  been  an  ordinary  member  of 
the  Confederation.  In  x8s9-]86o  the  cession  of  Savoy  (part  of 
k  neutralized  in  18x5)  to  Fhuice  aroused  considerable  indigna- 
tion, and  in  i66a  the  long-standing  question  of  frontiers  in  the 
Valine  des  Dappes  waa  finally  arranged  with  France.  In  1871 
many  French  refugees,  especially  Bourt>aki's  army,  weie  most 
hospitably  received  and  sheltered.  The  growth  of  the  Old 
Catholics  after  the  Vatican  Council  (1870)  caused  many  disturb- 
ances in  western  Switzerbwd,  especially  in  the  Bernese  Jura. 
The  attack  was  led  by  Bishop  Eugtoe  Lachat  (1819-1886)  of 
Basel,  whoae  see  was  suppressed  by  several  cantons  in  1873, 
but  was  set  up  again  in  1884  though  still  not  recognized  by  Bern. 
The  appointment  by  the  pope  of  the  abb^  Gaspacd  MermiUod 
(i8a4:-i89a)  as  "  apostolic  vicar  "  of  Geneva,  which  was  separated 
from  the  diocese  of  Fribouig,  kd  to  Monseigneur  MermiUod 's 
banishment  from  Switzerland  (1873),  but  in  1883  he  was  raised 
to  the  vacant  see  of  Lausanne  and  (jeneva  and  allowed  by  the 
■Federal  authorities  to  return,  but  Geneva  lefased  to  recognize 
him,  though  he  was  created  a  cardinal  in  1890.  An  event  of 
great  importance  to  Switzerland  was  the  opening  of  the  St 
Gotthard  tunnel,  which  .was  begun  in  1871  and  opened  in  1882; 
by  it  the  Forest  cantons  seem  likely  to  regain  the  importance 
which  was  theirs  in  the  early  days  of  the  Confederatbn. 

From  1848  onwards  the  cantons  continually  revised  their 
constitutions,  always  in  a  democratic  sense,  though  after,  the 
Sonderbund  War  Schwyz  and  Zug  ab<4ished  their  "lands- 
gemeinden  "  (1848).  The  chief  point  was  the  introduction  of 
the  referenduMt  by  which  hiws  made  by  the  cantonal  legislature 
may  (facultative  referendum)  or  must  (obligatory  referendum)  be 
submitted  to  the  people  for  their  approval,  and  this  has  obtained 
such  general  acceptance  that  Fribourg  alone  does  not  possess 
the  referendum  in  either  of  its  two  forms.  It  was  therefore 
only  natural  that  attempts  should  be  made  to  revise  the  federal 
constitution  of  1848  in  a  democratic  and  centralizing  sense, 
lor  it  had  been  provided  that  the  Federal  Assembly,  on  its  own 
initiative  or  on  the  written  request  of  50,000  Swiss  electors, 
could  submit  the  question  of  revision  to  a  popular  vote.  In 
x866  the  restriction  of  certain  rights  {mentioned  above)  to 
Christians  only  was  swept  away;  but  the  attempt  at  final 
revision  in  187a  was  defeated  by  a  small  majority,  owing  to 
the  efforts  of  the  anti-centralizing  party.  Finally,  however, 
another  draft  was  better  liked,  and  on  the  19th  of  April  1874  the 
R0vitag  new  constitution  was  accepted  by  the  people — 14) 
CoaaOiaUoa  cantons  against  7}  (those  of  1B48  without  Tessii^ 
0ti8r4,  jju^  ^^|j  Fribourg  and  Lucerne)  and  340,199  voles 
as  against  198,013.  This  constitution  is  still  in  force,  and 
is  mainly  a  revised  edition  of  that  of  1848,  the  Federal  power 
being  still  further  strengthened.  Among,  the  more  important 
novelties  three  points  may  be  mentioned.  A  system  of  free 
elementary  education  was  set  up,  under  the  superintendence 
of  the  Confederation,  but  managed  by  the  cantons.  A  man 
settling  in  another  canton  was,  after  a  residence  of  three  months 
oiUy,  given  all  cantonal  and  communal  rights  save  a  share  in 
the  common  property  (an  arrangement  which  as  far  as  possible 
kept  up  the  old  principle  that  the  "  commune  "  is  the  true 
unit  out  of  which  cantons  and  the  Confederation  arc  built),  and 
.the  membership  of  the  commune  carries  with  it  cantonal  and 
federal  ri^hu.     The  "Referendum"  was  introduced  in  its 


"  factdtstive "  form;  i.a.  ail  federal  laws  must  be  submitted 
to  popular  vote  On  the  demand  of  30,000  Swiss  citiaeos  or  at 
eight  cantons.  But  the  "Initiative"  (t.e.  the  right  of  com* 
pdling  the  legislature  to  consider  a  certain  subject  or  bill)  was 
not  hitxoduoed  into  the  Federal  Constitution  till  189X  (when  it 
was  given  to  50,000  Swiss  citizens)  and  then  only  as  to  a  partial 
(not  a  total)  revision  of  that  constitution.  By  the  oonstitutioos 
of  1848  and  1874  Switserbuid  has  ceased  to  be  a  mete  union  of 
independent  states  jointed  by  a  treaty,  and  has  become  a  single 
state  with  a  well-K>zcaniaed  central  government,  to  which  have 
been  given  certain  of  the  rights  of  the  independent  cantons, 
but  increased  oentxallaation  would  destroy  the  whole  character 
of  the  Confederation,  in  which  the  cantons  arc  not  administrative 
divisions  but  living  political  oommunities.  Swiss  history 
teaches  us,  all  the  way  through,  that  Swias  Uberty  has  been  won 
by  a  dose  union  of  many  small  suies,  and  we  cannot  doubt 
that  it  will  be  best  preserved  by  the  same  means,  and  not  by 
obliterating  all  local  peculiarities,  nowhere  so  striking  and 
nowhere  so  historically  important  as  in  ^witzeriand. 

M.  Numa  Droz  (who  was  for  seventeen  years^i876  to  189s — a 
member  of  the  Federal  executive,  and  twice,  in  1881  and  in 
1887,  president  of  the  Swiss  Confederation)  expressed  the  opinion 
shortly  before  his  death  in  December  1899  (he  was  born  in  1844) 
that  while  the  dominant  note  of  Swias  politics  from  1848  to 
1874  was  the  establishment  of  a  Federal  state,  that  of  ^e  period 
extending  from  1874  to  1899  (and  this  is  true  of  a  later  period) 
was  the  direct  rule  of  the  people,  as  distinguished  from  govern- 
ment by  elected  representatives.  Whether  this  distinction  be 
just  or  not,  it  is  certain  that  this  advance  towards  democracy 
in  its  true  sense  is  due  indirectly  to  the  monopoly  of  political 
power  in  the  Federal  government  enjoyed  bx  tlM  Radical  party 
from  1848  onwards:  many  were  willing  to  go  with  it  some  part 
of  the  way,  but  its  success  in  maintaining  its  dose  mooop^y 
has  provoked  a  reaction  sgainst  it  on  the  part  of  those  who 
desire  to  see  the  Confederation  remain  a  Confcdcralion,  and  not 
become  a  strongly  centralized  stale,  contrary  to  its  past  history 
and  genius.  Hence  after  1874  we  find  that  democratic  measures 
are  not  advocated  as  we  should  expect  by  the  Radicals,  but  by 
all  the  other  political  parties  with  a  view  of  breaking  down  this 
Radical  monopoly,  for  it  is  a  strange  fact  that  the  people  elect 
and  retain  Radical  representatives,  though  they  reject  the 
measures  laid  before  them  for  their  approval  by  the  aaid  Radical 
representatives  For  these  reasons  the  struggle  between  Fede* 
ralists  and  Centralists  (the  two  permanent  political  parties 
in  Switzerland),  which  up  to  1874  resulted  in  favour  of  the 
Centralists,  has  been  turning  gradually  in  favour  of  the  Fede- 
ralists, and  that  because  of  the  adoption  of  such  democratic 
institutions  as  the  Referendum  and  the  Initiative. 

The  general  lines  on  which  Swiss  politics  have  run  since  1874 
may  be  most  conveiuently  summarized  under  three  headings — 
the  working  of  the  political  machinery,  the  principal  political 
events,  and  then  the  chief  economical  and  financial  features  of 
the  period.  But  it  must  be  always  borne  in  mind  that  all  the 
following  remarks  relate  only  to  Federal  i)olilics,  those  of  the 
several  cantons  being  much  more  intricate,  and  of  course  turning 
more  on  purely  local  differences  of  opinion. 

I.  Polilical  Machinery. — The  Federal  Constitution  of  1848 
set  up  a  permanent  Federal  executive,  legislature  and  tribunsd, 
each  and  all  quite  distinct  from  and  independent  of  any  cantonal 
government.  This  system  was  a  modified  revival  of  the  slate 
of  things  that  had  prevailed  from  1798  to  1803,  and  was  an 
imitation  of  the  political  changes  that  had  taken  place  in  the 
cantonal  constitutions  after  1830.  Both  were  victories  of  the 
Centralist  or  Radical  party,  and  it  was  therefore  but  natural 
that  this  party  should  be  called  upon  to  undertake  the  Federal 
government  under  the  new  constitution,  a  supremacy  that  it 
has  kept  ever  since.  To  the  Centralists  the  Council  of  Stales 
(two  members  from  each  canton,  however  large  or  small)  has 
always  been  a  stumbling-block,  and  they  have  mockingly  nick- 
named it  "  the  fifth  wheel  of  the  coach.**  In  the  other  house 
of  the  Federal  legislature,  the  National  Council  (one  member  per 
ao,ooo,  or  fraction  of  over  10,000  of  the  entire  population),  the 
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Radicals  liav«-  thnyt  iSaa  ll»  otaUdki  in  i«4ft  btd  a  lujority. 
Heace,  in  the  Congress  formed  by  botlk  teuaes  sitting  togetiier» 
the  Radicals  have  had  it  all  their  own  way.   This  is  partiodarly 
important  as  regaitls  the  electioD  of  the  seven  memben  of  the 
Federal  executive  which  is  made  by  such  a  CongMss.    Now  the 
Federal  executive  (FedenU  Council)  is  in  no  sense  a  cabinet,  ia. 
a  committee  of  the  party  in  the  majority  in  the  legislature  for 
the  time  being.    In  the  Swiss  Federal  Constitution  the  cabinet 
baa  no  place  at  all.    Each  member  of  the  Fedsral  eaecutiTe  is 
elected  by  a  separate  ballot,  and  holds  ofl&oe  for  the  fixed  term 
of  three  years,  during  whith  he  cannot  be  turned  out  of  office, 
while  as  yet  but  a  single  instance  has  occurred  of  the  rejection 
of  a  Federal  councillor  who  offered  himself  for  re-election. 
Farther,  none  of  the  members  ofthe  Federal  executive  can  hold 
a  seat  in  either  hoose  of  the  Federal  I^pslature,  though  they  may 
appear  and  speak  (but  not  vote)  in  either,  while  the  Fedeml 
Council  as  such  has  not  necessarily  any  common  policy,  and  never 
expresses  its  views  on  the  general  situation  (though  it  does  as 
regards  particular  legislative  and  administratis  measures)  in 
anything  resembling  the  *'  speech  from  the  Throne  "  in  England. 
Thus  it  seems  clear  that  the  Federal  executive  was  intended  by 
the  Federal  Constitution  of  1848  (and  in  this  respect  that  of 
1874  made  no  change)  to  be  a  standing  committee  of  the  legis- 
lature as  a  whole,  but  nW  of  a  single  party  in  the  legislature,  or 
a  **  cabinet,*'  even  though  it  had  the  majority.    Yet  this  rule 
of  a  single  political  party  is  just  what  has  taken  place.   Between 
1848  and  the  end  of  igo8,  38  Federal  councillors  were  elected 
(24  from  German>speaking,  ii  from  French-speaking  and  a  from 
IlaHan-speaking  Switzerland,  the  canton  of  Vaud  heading  the 
list  with  7).    Now  of  these  38  three  only  were  not  Radicals, 
viz.  M  Patil  Cereaote  (1870-1875)  of  Vaud,  Who  was  a  Pn>tesUnt 
Liberal-Conservative,    Herren   Josef   Zemp    (iSgi^igoS)    and 
Josef  Anton  Schobinger  (elected  ipoS),  both  of  Lucerne  and 
Romanist  Conservatives,  yet  the  Conservative  minority  is  a 
large  one,  while  the  Romanists  form  about  two-fifths  of  the 
population  of  Switzerland.    But  despite  this  predominance  ,of 
a  single  party  in  the  Federal  Coundl,  no  true  cabinet  system 
has  come  into  exbtence  in  Swftxerland,  as  membersof  the  council 
do  not  resign  even  when  their  personal  policy  is  condemned 
by  a  popular  vote,  so  that  the  resignation  of  Herr  Welti  (a 
member  of  the  Federal  (>>uncil  from  1867  to  1891),  in  conse^ 
quence  of  the  rejection  by  the  people  6f  his  railway  policy, 
caused  the  greatest  amaxement  and  ^nstemation  in  Switxerland. 
The  cMef  political  parties  in  the  Federal  legislaiure  are  the 
Right,  or  Conservatives  (whether  Romanists  or  Protestants), 
the  Centre  (now  often  called  <*  Liberals,'*  but  father  answering 
to  the  Whigs  of  English  political  language,  the  Left  (or  Radicals) 
and  the  Extreme  Left  (or  the  Scidalist^  of  varying  shades). 
In  the  Council  of  States  there  Is  always  a  Federalist  majority^ 
ance  in  thb  house  the  smaller  canton^  are  on  an  equality  with 
the  greater  ones,  each  indifferently  having  two  members.    But 
in  the  National  Council  (167  elected  tAembeis)  there  has  always 
(since  t848)  been  a  con^eTable  Radical  majority  over  all  other 
parties.     The  Socialists  long  worked  under  the  wing  of  the 
Radicals,  but  now  in  every  canton  (save  Geneva)  the  two  parties 
have  quarrelled,  the  Sodidist  rt>te  having  largely  increased, 
especially  in  the  town  of  Zttrieh.    Inlhe  country  the  anti- 
Radical  opposition  is  made  up  of  the  Cbftservatives,  who  are 
strongest  in  the  Romanist,  and  especiaKy  th^  FWest,  cantons, 
and  of  the  **  Federalists "  of  Ftench^peal^g  sWltaerkmd. 
There  ts  no  doubt  that  the  people  are  re&lly  antf^Radical, 
though  occasionally  led  away  by  the  experimeiits  made  recently 
in  the  domain  of  State  socialism:  they  dect,  indeed,  a  Ri&dical 
majority,  but  very  frequently  reject  the  WUs  kid  before  them 
by  their  elected  representatives. 

2.  PolUies.— The  cantons  had  led  the  way  before  1848^  and 
they  continued  to  do  so  after  that  date,  gradually  introducing 
reforms  all  of  which  tended  to  ^ve  the  direct  rale  to  the  people. 
The  Confederation  ^^^"^  bound  to  follow  this  example,  though  it 
adopted  a  far  more  leisurely  pace.  Hence,  in  1871  a  new 
Federal  Constitution  was  drafted,  but  was  rejected  on  a  popular 
vote  by  a  small  majority,  as  it  waa  though  to  go  too  far  in  a 


oatialiaiqg  diRClftm7  and  so  encountered  the  combined  oppo- 
sitioB  of  the  Conscrvativea  and  of  the  Federalists  of  French- 
speaking  Switzerland.  The  last-named  party  was  won  over  by 
means  of  ooncessibos  as  to  militazy  matters  and  the  proposed 
inrifiniliim  of  caatoaal  laws,  dvil  and  criminal,  and  especially 
by  strong  provisions  aa  to  religious  freedom,  since  the  "  Kuitur* 
kampf'*  was  then  raging  •ua  Frencfarepeaking  Switxerland. 
Hence  a  revised  draft  was  accepted  in  1874  1^  a  considerable 
popular  majority,  and  this  is  the  existiag  Federal  Constitution. 
But  it  been  mai^  of  its  origin  as  a  compromise,  and  no  one 
party  has  ever  been  very  eager  to  support  it  aa  a  whole.  At 
first  all  went  smoothly,  and  vaipons  very  useful  laws  carrying  > 
out  in  detail  the  new  provisions  of  the  constitution  were  dmfted 
and  accepted.  But  divtsmne  of  opwion  arose  when  it  was 
proposed  to  reform  the  oulitary  system  at  a  very  great  expendi- 
ture, and  also  as  to  the  qaestjon  of  the  limitation  of  the  ri^t 
to  issue  bank-notes,  while  (ae  will  be  seen  xmder  3  below)  just 
at  tUs  time  ^ve  financial  difficulties  arose  with  regard  to  the 
Swiss  raOwaya,  and  in  consequence  of  Prince  Bismarck's  anti- 
free  trade  policy,  which  threatened  the  prosperity  of  Switxerland 
as  aa  expoirtkig  country.  Further,  the  disturbed  political  state - 
of  the  canton  of  T^dno  (or  Tessin)  became  more  or  less  acute  • 
fR>m«i873  onwards.  There  the  Radicals  and  the  Conservatives 
are  nearly  equally  balanced.  In  1872  the  Conservatives  obtained 
the  majority  in  thia  canton,  and  tried  to  aaaurs  it  by  some 
certainly  questionable  means.  The  Radicals  repeatedly  ap- 
pealed to  the  Federal  government  to  obtain  its  armed  inter- 
vention, but  in  vain.  In  1876  the  Conservatives  at  a  rifle  match 
at  Stable  fired  on  the  Radicals,  but  in  1880  the  accused  persona 
were  acquitted.  The  long-desired  detachment  of  Tidno  from 
the  jurisdiction  of  the  foreign  diocesea  of  Como  and  Milan  was 
effected  in  1888  by  the  erection  of  a  see  at  Lugano,  but  this 
event  caused  the  Radicals  to  fear  an  increase  of  derical  influence.. 
Growing  impatient,  they  finally  took  matters  in  thdr  own 
hands,  and  in  September  1890  brought  about  a  bloody  revolu- 
tion. The  partial  conduct  of  the  Radical  Federal  commissioner 
was  mucb  blamed,  but  after  a  state  trial  at  Zttrich  in  1891  the 
revolutionists  were  acquitted,  although  they  loudly  boasted  of 
their  share  in  this  use  of  force  in  political  matters. 

From  1885  onwards  Switxerland  had  some  troubles  with 
foreign  powers  owing  to  her  defence  of  the  right  of  asylum  for 
fugitive  German  Socialists,  despite  the  threats  of  Prince  Bis« 
march,  who  maintained  a  secret  police  in  Switxeriand,  one 
member  of  which,  Wohlgemuth,  was  expelled  in  1889,  to  the 
prince's  huge  but  useless  indignatioo.  From  about  1890^  aa 
the  above  troubles  within  and  without  gradually  subsided,,  the 
agitation  bi  the  country  against  the  centralising  policy  of  the 
Radicals  became  more  and  more  strongly  marked.  By  the  united 
exertions  of  all  the  opposition  parties,  and  against  the  steady 
resistance  of  the  Radicals,  an  amendment  was  introduced  in 
1 89 1  into  the  Federal  Constitution,  by  which  50^000  Swiss  citizens 
can  by  the  *'  Initiative  "  vompel  the  Federal  legislature  and  execu- 
tive to  take  bito consideration  some  point  in  the  Fedcsal  C>>nstitu- 
tion  which,  fai  the  opinion  of  the  petitioners,  reqidres  reform, 
and  to  prepare  a  bill  dealing  with  it  which  must  be  submitted 
to  a  popular  vote.  Great  hopes  and  fears  were  entertained  at 
the  time  as  to  the  working  of  this  new  institution,  but  both  have 
been  fahtified,  for  the  Initiative  has  aa  yet  only  succeeded  in 
inserting  (in  1893)  in  the  Federal  Conatitution  a  provision  by 
which  the  Jewfeh  method  of  killing  animals  is  forbidden,  and 
another  (in  1908)  prohibiting  the  manufacture  or  sale  of  absinthe 
in  the  country.  Gn  the  other  hand,  it  has  failed  (in  1894)  to 
secure  Che  adoption  of  a  Sodalist  scheme  by  which  the  state  was 
bound  to  provide  worit  for  every  able-bodied  man  in  the  country,^ 
and  (also  in  1894)  to  carry  a  profposal  to  give  to  the  cantons  a. 
bonus  of  two  francs  per  head  of  the  population  out  of  the  rapidly 
growing  retuma  of  the  customs  duties,  similarly  in  1900  an 
attempt  to  intnoduce  the  dection  of  the  Federal  executive  by  a 
popular  vote  and  proportional  representation  in  the  Nalionairai 
failed,  as  in  r903  did  a  proposal  to  make  the  dections  to  the 
NtUionairat  depend  on  the  Swiss  population  only,  instead  of  tiie 
total  population  of  the  country. 
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The  great  rise  io  the  producdveneM  of  the  aulons  dntiet 
(see  3  betow)  has  tempted  the  Swiss  peq;ik  of  Ute  ycai»  to 
embark  on  a  oouxie  of  state  sodalism»  which  may  be  also 
described  as  a  series  of  measaics  tending  to  fpvt  move  and  mon 
power  to  the  cential  Fedenl  government  at  tJie  expense  <rf  the 
cantons.  So  In  1890  the  principle  of  compuboiy  ufilversa]  insur- 
ance against  sickness  and  accidents  was  accepted  by  a  popuJar 
vote,  in  xSgi  iiJcewlae  that  of  a  state  or  Federal  bank,  and  in  iSqS 
that  of  the  unification  of  the  cantonal  Uws,  dvil  and  criminal, 
into  a  set  of  Federal  codes.  In  each  case  the  Fedend  government 
and  legislature  were  charged  with  the  preparation  of  laws  carrying 
out  in  detail  these  general  princ^iks.  But  in  2897  their  proposHa 
as  to  a  Federal  bank  were  rejected  by  the  people,  thou^  another 
draft  was  accepted  in  190$,  so  that  the  bank  (with  a  monopoly 
of  note  issue,  a  provision  accq^ed  by  a  popular  vote  in  xS^x) 
was  actually  opened  in  1907.  At  the  bei^nning  of  1900  the 
suspicion  felt  as  to  the  insurance  proposals  elaborated  by  the 
Federal  authorities  was  so  keen  that  a  popular  demand  for  a 
popular  vote  was  signed  by  Ei7,ax>  Swiss  dtizeiis,  the  legal 
minimum  being  only  30,000:  they  weie  rejected  (May  so,  1900) 
on  a  popular  vote  by  a  nearly  two  to  one  majority.  The  prepara- 
tion of  the  Federal  dvil  and  ciunsnal  codes  has  pragxesaed 
quietly,  drafts  being  framed  by  experts  and  then  submitted  for 
criticism  to  special  commisskms  and  public  opinion,  but  finally 
the  dvil  code  was  adc^ted  by  the  Federal  Assembly  in  December 
1907.  By  a  popular  vote  in  1887  the  Federal  authorities  were 
given  a  monopoly  of  alcohol,  but  a  proposal  to  deal  similarly 
with  tobacco  has  been  very  ill  reodved  (though  such  a  monopoly 
would  undoubtedly  produce  a  large  amount),  and  would  pretty 
certainly  be  refused  by  the  people  if  a  popular  vote  were  ever 
taken  upon  ft.  In  1895  the  people  declined  to  sanction  a  state 
monopoly  of  matches,  even  though  the  unhealthy  nature  of  the 
works  was  strongly  luged,  and  have  also  resolutdy  refused  00 
several  occasions  to  accept  any  projects  for  the  oentnlizing  of 
the  various  branches  of  military  administration,  &&,  though  in 
1897  the  forests  high  up  on  the  moantains  were  placed  under 
Federal  supervisbn,  while  in  1902  large  Federal  grants  in  aid  were 
made  to  the  cantons  towards  the  expenses  of  primary  education, 
and  in  1908  the  supervision  of  the  employment  of  the  power 
derived  from  rivers  and  streams  was  given  to  the  Confederation. 
Among  other  reforms  which  have  recently  been  much  discussed  in 
Switzerland  are  the  introduction  of  the  obUgfUory  referendum 
(which  hitherto  has  applied  only  to  amendments  to  the  Federal 
Cbnstitution)  and  the  extension  of  the  initiative  (now  limited  to 
piecemeal  revision  of  the  Federal  Constitution)  to  aU  Federal 
laws,  ftc.  Hke  first-named  scheme  is  an  attempt  to  restrain 
important  centralizing  measuxes  from  bdng  presented  as  laws 
(and  as  such  exempt  from  the  oompulsoiy  referendum),  and  not 
as  amendments  to  the  Federal  Constitution. 

Besides  the  insurance  project  mentioned  above,  two  great 
political  questions  have  engaged  the  attention  of  the  Swiss. 

a.  Slate  Furckase  df  thg  RaUwayt.—hi  1891  the  purchase  ol 
the  Central  railway  was  rejected  by  a  popular  vote,  but  in  1898, 
by  the  aid  of  various  baits  thrown  out,  the  people  were  induced 
to  accept  the  prindple  of  the  purchase  by  the  Confederation 
of  the  five  great  Swiss  railway  linesr— three  In  190X4  via.  the 
Central,  the  North-Eastem,  and  the  United  Swiss  lines;  one  (the 
Jura-Slmpk>n)  in  1903,  and  one  (the  St  (jotthard  line)  in  1909, 
this  deUy  being  doe  to  intematioiial  conventions  that  still 
have  some  years  to  nm.  Further,  very  impoxtont  economical 
consequences,  e.g.  as  to  strikes,  may  be  cKpected  to  result  from 
the  transformation  of  all  railway  officials  of  whatever  grade  into 
state  servants,  who  may  naturaOy  be  expected  to  vote  (as  in  other 
cases)  for  their  employers,  and  so  greatly  inacaae  the  strength 
of  the  Centralist  political  party. 

6.  The  *'  DoubU  Imtiaim."^'nda.  phrsse  denotes  two  purely 
political  reforms  that  have  been  coupled  together,  though  in 
xeality  they  axe  by  no  means  inseparable.  One  is  the  introdv  lion 
of  pro^rtional  represenUtion  (within  the  several  cantons,  into 
the  elections  for  the  National  Coundl  of  the  FMeral  parliament, 
the  object  bdng  thus  to  secure  for  several  hirge  minorities 
a  number  of  M.P.'s  more  in  accoidanoe  with  the  sise  of  those 


minoiities  in  the  ommtiy  than  is  noir  poisibk  under  the  regime 
of  pure  majorities:  natvally  these  minorities  would  then  recdve 
a  proper  share  of  political  power  in  the  senate  house,  instead 
<4  meidy  exerting  great  political  influence  in  the  country,  while 
if  they  were  thus  strengthened  in  the  legislature  they  would 
soon  be  able  to  claim  the  right  of  naming  several  members  of 
the  Federal  eacecutive,  thus  making  both  le^slature  and  executive 
a  minor  of  the  actual  political  situation  of  the  country.  Instead 
of  the  preserve  of  one  political  party.  The  other  reform  is  the 
election  of  the  members  of  the  Fedexal  executive  by  popular 
vote,  the  whole  body  of  voters  voting,  not  by  cantons,  but  as 
a  sixigle  doctoral  constituency.  This  would  put  an  end  to  the 
"lobbying"  that  goes  on  previously  to  the  election  of  a 
member  of  the  executive  by  the  two  houses  of  the  Federal 
parliament  sittixig  jointly  in  Congress;  but,  on  the  other  hand, 
it  migfat  stereotype  the  present  system  <rf  electixtg  members  of 
the  executive  by  the  majority  system,  and  so  reduce  laxge 
minorities  to  political  impotence.  The  "  double  initiative  " 
scheme  was  launched  in  the  beginning  of  1899,  and  by  the 
begixmlng  of  the  following  July  secured  more  than  the  requisite 
number  of  signatures  (so/xxa),  the  first-named  item  having  been 
siq>ported  by  nearly  65,000  dtizens,  snd  the  second  itenn  by 
56,000.  Hence  the  Federal  parliament  was  bound  to  take  these 
two  rdorms  into  fwmal  consideration,  but  In  June  1900  it 
rejected  both,  and  this  decision  was  confirmed  by  a  popular 
vote  taken  in  the  following  November. 

5.  Economics  and  Finance. — Soon  after  the  adoption  of  the 
Federal  Constitution  of  1874  the  economical  and  financial  state 
of  the  Confederation  became  vexy  unsatisfactoxy  The  great 
finandal  crius  in  Vienna  in  1873  was  a  severe  blow  to  Swiss 
commerce,  which  had  taken  a  very  great  start  after  the  Franco- 
German  War  of  1 870-7  X.  In  the  later  'seventies,  too,  the 
finanrial  position  of  some  <4  the  great  Swiss  railway  lines  was 
very  unfavounble:  the  bankruptcy  of  the  National  line  ruined  for 
the  time  (till  a  Federal  loan  at  a  vexy  low  rate  of  Interest  was 
forced  upon  them)  the  four  Swiss  towxts  which  were  its  guarantors, 
the  North-Eastem  line  had  to  beg  for  a  "  moratorium  '*  (a  legal 
delay  of  the  period  at  which  it  had  to  p^y  its  debts)  from  the 
Federal  government;  the  Bem-Luoeme  line  was  actually  put  up 
to  auction,  and  was  bought  by  the  canton  of  Bern  Further,  the 
expenses  of  constructing  the  St  Gotthard  railwa^astly  exceeded 
all  estimates,  and  in  XS76  over  xoo^ooo^ooo  francs  more  were 
required.  Hence  the  subventions  already  granted  had  to  be 
Increased.  Germany  (which  gave  originally  30,000,000  francs) 
and  Italy  (original  contribution  45^000,000  francs)  each  proxnised 
xo,ooo,ooo  francs  more;  the  St  Gotthard  company  itself  gave 
X3,ooo,ooek  and  the  two  Swiss  railway  lines  interested  (Central 
and  North-Eastem)  added  x, 500^000  to  the  aofioofioo  thcry  had 
already  agreed  to  give  jointly  with  the  cantons  interested  ixi 
the  completion  of  this  great  undertaking.  But  these  latter 
refused  to  add  anything  to  their  previous  oontributioxis,  so  that 
finally  the  Federal  govemment  proposed  that  xt  should  itself 
pay  tJie  6,500^000  francs  most  uxgendy  required.  This  pn^xjsal 
aroused  great  anger  In  east  and  west  Switaerland,  but  the  matter 
wasniltixnatdy  settled  by  the  Confederation  paying  4i50o,ooo 
francs  and  the  interested  cantons  2/)oo/xx>,  the  Utter  gift  being 
made  dependent  on  a  grant  <rf  4,500,000  francs  by  the  Federal 
govemment  for  new  tunnels  »l>rf«igh  the  Alps  in  east  and  west 
Switzerland,  and  of  a,oao,ooo  more  for  the  Monte  Cenere  tuimel 
between  Bellinzona  and  Lugano.  This  solution  of  a  most 
thorny  qnestion  was  approved  by  a  popular  vote  in  1879, 
and  tJie  St  Gotthard  line  was  successfully  completed  In  1882. 
Gradaally»  too,  the  other  Swiss  raflway  lines,  attained  a  sute 
of  finandal  equilibrium,  owing  to  the  more  careful  management 
of  new  directors  and  managers.  The  completion  of  the  Simploit 
tunxid  (1906),  the  commencement  (1906)  of  that  beneath  the 
LStschen  Pass  (9.1.),  and  the  rival  dainw  of  projected  tunnels 
under  the  SplQgen  Pass  (^.t.),  besides  the  struggle  for  or  against 
a  tuimd  under  the  Faudlle  (supported  by  Geneva  almost  alone), 
show  that  railway  politics  play  a  vexy  promineat  part  in  Swiss 
natiooual  life.  They  are,  too,  complicated  by  many  local 
rivalries,  whkh  in  this  country  are  of  greater  importance  thaa 
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dmbcR  beauiM  of  the  ooosidaible  shatc  of  power  attO  kgely 
belonging  to  the  cantoitt.  Another  kindred  question  (owing 
to  the  rapid  development  of  electric  traction  in  Switxerland) 
is  the  equitable  proposal  (accepted  in  1908)  that  the  utilization 
of  the  immense  force  supplied  by  the  many  rivers  and  torrents 
in  Switaerland  should  become  a  Federal  monopoly,  so  as  to 
secure  to  the  Confederation  the  control  over  such  important 
sources  of  revenue  as  otherwise  might  easfly  be  unscrupulously 
eiploited  by  private  companies  and  finns. 

SwiUBerland,  by  leason  of  natural  conditions,  is  ptoperly 
a  free  trade  country,  for  It  exports  far  more  than  it  imports, 
in  order  to  supply  the  demand  for  objects  that  it  cannot  itself 
produce.  But  Prince  Bismarck's  protectionist  policy  in  1879 
was  imitated  by  France,  Austria  and  Italy,  so  that  Switzerland 
was  gradually  shut  in  by  a  high  wall  of  tariffs.  Hence  in  1891 
the  Swiss  people  approved,  in  sheer  self-defence,  a  great  increase 
of  the  customs  duUes,  and  in  1903  sanctioned  a  further  very  con* 
siderable  advance  in  these  duties,  so  that  it  is  now  a  thoroughly 
Protectionist  country,  despite  its  obvious  natural  disadvantages. 
The  huge  increase  in  revenue  naturally  led  to  increased  expendi- 
ture, which  took  the  form  of  lavish  subventions  to  all  sorts  of 
cantonal  objects,  magnificent  Fedenl  buildings,  most  useful 
improvements  In  the  post  and  telegraph  services,  and  extensive 
and  lamentable  construction  of  military  fortifications  in  Uri 
and  th»  Valais  against  some  unknown  foe.  In  1894  it  was  pro> 
posed  to  distribute  part  of  this  new  wealth  in  giving  •  bonus  to 
the  cantons  at  tbe'rate  of  2  francs  per  head  of  the  population,  but 
this  extravagant  proposal  (nicknamed  the  "Bentezug")  was 
rejcctedy'owing  to  the  cool  common  sense  of  the  Swiss  people,  1^ 
a  majority  of  over  two  to  one.  These  prosperous  circumstances, 
however,  contributed  mainly  to  the  adoption  or  suggestion 
of  various  measures  of  state  socialism,  e.g.  compulsory  sick 
insurance.  Federal  subvention  to  primary  schools,  purchase 
of  the  five  great  Swiss  railway  lines,  giving  a  right  to  every  able- 
bodied  man  to  have  work  at  the  expense  of  the  state,  subventions 
to  many  objects,  &c ,  (W.  A.  B.  C) 
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There  is  no  such  thing  as  a  Swiss  national  vernacular  literature 
properiy  speaking,  this  being  explained  by  the  diversity 
between  the  states  of  which  it  is  composed,  which  has  not 
favoured  any  common  inteUectual  Ufe.  But  there  are  four 
branches  which  make  up  a  literature  of  Switzerland,  distin- 
guished according  to  the  languay  in  which  the  works  in 
each  are  composed.  As  the  Confederation,  from  its  founda- 
tion in  1 291  till  1798,  was  exclusively  composed  (with  a 
partial  exception  in  the  case  ol  Fribourg)  of  German-speaking 
districts,  the  real  Swiss  vernacular  literature  (if  any  one 
branch  is  to  be  dignified  by  that  name)  is  in  German, 
though  in  the  i8th  century  F^ch  became  the  fashionable 
language  in  Bern  and  elsewhere,  while  the  influence  of  the  French- 
q)eaking  "allies"  and  subject  lands  was  more  marked  than 
before.  Hence  the  (Sennan  branch  is  l»y  far  the  more  important 
and  more  national,  while  the  Ftench  branch  h  not  really  Swiss 
till  after  iSrs.  when  these  regions  took  full  rank  as  cantons. 
Thus  Geneva  and  I«aiuanne  in  the  i8th  century,  with  their 
respective  brilliant  societies,  were  only  "  Swiio  "  in  so  far  as 
Geneva  was  an  **  ally  "  and  Vaud  a  "  subject  hind."  The  Itah'an 
and  Romonsch-LacSn  branches  are  of  not  sufficient  importance 
to  deserve  mtne  than  a  passing  notice 

a.  German  Braiulh. — It  is  noticeable  that  while  the  original 
League  of  1391  (like  the  eariier  charters  of  liberties  to  the  fint 
nembera  of  the  Confederation)  is  drawn  up  in  Latin,  all  later  alliances 
among  the  cantons,  as  wdl  as  documents  concerning  the  whole 
Confederatloo  (the  Panens*  Ordinance  of  1370,  the  Scinpach 
Ordinance  of  1393,  and  the  Compact  of  Stans  1481)  and  an  the 
Recesses  of  the  Diets  are  compiled  ia  German.  Though  such 
political  documents  are  npt  "  literature,*'  yet  they  show  that  these 
early  pr^ Reformation  alliances  rested  on  the  popular  consent,  and 
so  were  OLpimieJ  in  vernacular  German  rather  than  in  clerkly 
Latin.  But  this  vigorous  popular  life  found  other  channels  m 
which  to  develop  Its  energy.  First  in  order  of  date  are  the  Minne> 
singers,  the  nuniber  of  whom  in  the  districts  that  ultimately  formed 
part  of  the  racdiefVal  Swiss  Confederation  are  said  to  have  exceeded 
tUrty.    Ziifkh  then  (as  now)  was  the  chief  Htcsary  oentie  of  the 


The  two  Maoenes  (isther  and  son)  collected  many 
of  their  songs  in  a  MS.  that  has  hafxpily  come  down  to  us  and  b 
preserved  in  Paris.  The  roost  prominent  personage  of  this  circle 
of  the  muses  was  Master  John  Hadlaub,  who  flovrisbed  ia  the  second 
half  of  the  13th  and  the  first  quarter  of  the  14th  centuries.  Next 
we  ha  ve  a  long  aeries  of  war  songs,  oefebcating  the  marveUous  victories 
of  the  early  Swiss.  One  of  the  earliest  and  most  famous  of  these  was 
composed  by  Hans  Halbsuter  of  Lucerne  to  conmemorate  the 
l^onous  fight  of  SempBch  (1386),  not  far  from  his  native  town. 
There  are  other  siaiilar  sonn  tor  the  victory  of  Nifeb  (1388)  and  those 
of  Grandson  and  Morat  (both  14^)  ia  the  Burgundian  War.  While 
in  the  14th  century  the  Domiinran  friar  Uhich  Boner  of  fkm 
versified  many  old  tables.  Still  more  impottant  are  the  historiod 
chroaides  rriating  to  difierent  parts  of  Switzeriand.  Thus  in  the 
14th  century  we  have  Christian  Kuchimeister's  continuation  of 
the  annals  of  the  famous  monastery  of  St  Gall,  in  the  cariy  15th 
century  the  rhymed  chronicle  of  the  war  between  the  Appeiurilen 
and  the  abbot  of  St  Gall,  and  rather  later  in  the  same  century  the 
chrooideB  of  Coorad  Insdnger  of  Bern  and  Hans  Frflod  (d.  1469) 
of  Lucerne,  besides  the  fantastical  chronicle  of  Stiftttligen  anid  a 
scarcely  less  fanciful  poem  on  the  simposed  Scandinavian  descent 
of  the  men  of  Schwys  and  of  Obcr  Hasie,  both  by  Eulogius  KiburBcr 
fd.  1506)  of  Bern.  In  the  isth  century,  too.  we  have  the  WkUe 
Beok  of  Samen  and  the  first  TeU  song  (see  Tbll),  which  gavr  rise 
to  the  well-known  legend,  as  well  as  the  nther  later  play  named  the 
Urnerspiei  dealing  with  the  same  subject.  The  Bmgundian  War 
witnessed  a  great  outburst  of  historical  ardour  ia  the  shape  of 
chronicles  written  by  Diebold  Schilling  (d.  i486)  of  Bern,  by  Melchior 
Russ  (d.  1499).  Diebold  Schilling  (d.  between  1516  and  1523)  and 
PetermannEtteriin  (d.  I509).all  three  of  Lucerne  as  well  as  by  Gerokf 
F^dlibach  (d.  1530)  of  Zflnch,  and  by  Johnanes  Lens  (d.  1541)  of 
Brugg.  In  the  vernacular,  too,  are  the  earliest  descriptions  of  the 
Confederation,  those  by  Albert  von  Bonstetten  of  Einsiedeln 
(1470)  and  by  Conrad  TOist  of  Zflrich  (1496),  to  whom  also  we  own 
the  first  map  of  the  country  (i49^>497)- 

The  Swiss  Humanists  wrote  naturally  in  Latin,  as  did  also.  «diat 
was  more  surprising,  the  Swiss  Reformers,  at  any  rate  for  the  most 
nut,  though  the  ZArich  BiUe  of  1531  forms  a  striking  exoeptioiL 
But  Nichobs  Manuel  (1484^1^),  a  many-sided  Bernese,  composed 
latirical  poems  in  German  agamst  the  pope,  while  Valerius  Anaheim 
d.  1540)*  also  of  Bern,  wrote  oneof  the  nest  Swiss  chronicles  extaniL 
jibs  TschodK  (a.v.)  of  Gbrus,  denite  grnt  Eterary  activity,  pub* 
liriied  but  a  single  German  work  In  nb  lifetime — the  Urall  vmrkmii 
AlpisA  Rkaetin  sompi  dem  Tma  dee  amierem  Alj^eebirfe»  (l538)-* 
besides  hb  map  of  Switaerbnd  (same  date).  Samstian  Mfln^cr 
(9.*.),  who  was  a  Swiss  by  adoption,  puUidied  (1544)  hb  CbsaM* 
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(papkia  in  Gcnnaa.  the  work  being  translated  into  Latin*  ia  issa 
But  the  manv'Mded  Conxad  Gesner  (g:v.). a  born  Swiss,  wrote allhb 
works  in  Laun,  Gennaa  translataons  appearing  only  at  a  bter  dat& 
Thus  the  first  important  original  pcoouct  in  Germaa  was  the  very 
remarkaMe  and  ebborate  history  and  description  of  Switaerbnd, 
issued  in  1  j^  at  ZOrich  by  Johannes  Stumpl  {q.v.)  of  that  town. 
But  Josias  simler  (9.V.).  who  was  in  a  way  hb  continuator,  wrote  aH 
hb  works,  theological  and  geogranhioal,  m  Latin.  Matthew  Mcriaa 
iq.v.)  engraved  many  pbtes.  which  were  issued  in  a  series  of  volumes 
(i64>>i688)  under  tne  general  tide  of  Topopapkia,  the  earliest 
volume  describing  Switamand,  whifeall  had  a  text  in  German  by  an 
Austrian,  Martin  Zeiller.  Very  characteristic  of  the  age  are  the 
autobiography  of  the  Valab  scholar  Thomas  Pbttcr  (149^158*) 
and  the  diary  of  hb  still  more  distinguished  son  Fdix  (iss^l6l4h 
both  written  in  Gernan,  though  not  publisbed  till  long  after.  But 
gradually  Swiss  historical  writers  gave  up  the  use  of  Latin  for  their 
native  tongue,  so  Michael  Stettler  (1380-1649)  of  Bern,  Frana 
Haffner  (1609-1671)  of  Sofeure,  and  quite  a  number  of  Grisons 
authors  (though  the  eariicst  in  date.  Ulrich  Campell  of  SOs,  c.  1509- 
c  15&1,  still  dung  to  Latin),  such  as  Bartholomew  AsdMrn  (1566- 
1640)  and  hb  son  of  the  same  name  (1616-1670)  and  Johannes 
Gulcr  (I96a-ifo7).  Yet  Fortunatus  Spsecber  (1S8S-1647)  prefened 
to  write  hb  raUas  raehea  in  Latin,  as  did  Fortunatus  Juvalta 
(1567-1654)  in  the  case  of  his  autobiography.  But  we  have  some 
compensation  in  the  delightful  autobiography  of  Hans  ArdOscr  of 
Davos  (iSST-^post  1614)  and  the  amusing  dialogue  between  the 
Niesen  and  the  Stockhom  by  Hans  Rudolf  Rebmann  (1^66-1605}, 
both  iomposed  in  naive  Gennan.  J.  B.  Pbntin  (1635-1697)  wrote 
hb  description  of  Switaeriand  in  Latin,  HdMtia  neM  H  aaligiHl 
(1656).  but  j.  J.  Wagner's  (1641-1695)  guide  to  Switzeriand  is  in 
German,  despite  its  titles  Index  memenbilimm  Heheliae  (1684) 
and  Mercnrius  kehtticus  (1688).  though  he  issued  bis  scientific 
description  of  hb  native  land  in  Latin.  Ifubrsa  natmrelis  HeheHoe 
emriasa  (1680). 

In  the  18th  century  the  intellectual  movement  in' Switreriand 
greatly  developed,  though  it  u'as  naturally  strongly  influenced  by 
local  charactenstics.  Basel.  Bern  and  especblly  Zurich  were  the 
chief  literary  centres.  Basel  was  particulariy  distinguished  for  its 
mathematicuns,  such  as  Leonhard  Euler  (1707-1783.  «•»•)  and  three 
members  of  the  Bernoulli  family  {q.v.)  refugees  from  Antwerp,  the 
brothers  Jakob  (1654-1705)  and  lohannes  (1667-1748).  and  the 
btter's  son  Daniel  (1700-1782)-  But  its  chief  literary  glory  was 
Isaac  Iselin  (1728-1783).  one  of  the  founders  of  the  Hdvetic  Society 
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Likrbuck  fir  itn  CeschiehisunkmcJU  tn  der  Sdtunddrsclmk  (ZOrich. 
1885).  is  very  accurate  and  haady.  Far  more  popular  in  ttvlc  than 
any  yet  mentioned  are  J.  Sutz's  Schwetztr-CesckidUe  fur  das  Vdk 
endm  (La  Chaux  de  Fonds,  1899},  and  A.  Gobat,  Hutoire  de  la 
Suisse  raamUe  au  peupU  (NeucUtel,  1900).  A  very  attractive 
summary  (including  social  and  economical  history)  is  given  in  H. 
VuUi6ty  s  ta  Suisse  d  traoers  les  dgu  (Basel  and  Geneva,  1901). 

J.  Heierli's  UrieschidUe  der  SckwetM  (^Qrich,  iSK>i}  has  supenedcd 
air  earlier  works  (such  as  Hecr)  on  prehistoric  Switzerland.  The 
authentic  early  history  of  the  Confederation  (seealsoTBLLj  Tscrudi, 
and  WinKelried)  is  admirably  told  in  W.  Oechsli's  Die  Anfdnee 
der  schweixerisehen  Eidgenossenschafl  (ZQrich,  1891,  also  in  French)f 
as  well  as  in  the  older  work  by  A.  Killiet.Xcf  Ori^nes  de  la  ccnfHtra- 
lion  Suisse  (2nd  cd.,  Geneva  and  Basel.  1869).  For  the  earlier 
medieval  history  (1273-1314}  J.  E.  Kopp's  GesckickU  der  eidjU' 
u6ssischen  Bunae  (5  vols.,  Leipzig.  Lucerne  and  Basel,  1 845-1883) 
is  a  perfect  storehouse  of  information,  while  the  medievaJ 
political  Swiss  system  *  in  relation  to  the  emfMre  has  been 
very  clearly  described  by  W.  Oechsli  in  his  article  (published 
in  vol.  v.,  i8qo,  of  Hilty's  PolUisches  JahrbuM  "  Die  Bezieh- 
ungcn  der  schweiz.  Eidgenossenschaft  zum  Relche  Us  zum 
Scnwabenkrieg,  If99»"  while  the  same  writer's  article  (pub- 
lished  in  vol  xiu.,  1888,  of  the  Jakrbuck  fur  sckweiaenscke 
Ceschichte)  "  Orte  und  Zugewandte,"  gives  an  admirable  account 
of  the  relations  of  many  small  districts  and  towns  to  the  Swiss  Con- 
federation, as  "  allies,  from  the  earliest  times  to  1798.  The  two 
following  works  trace  certain  phenomena  throughout  Swiss  history 
— P.  Scnweizer,  Ceschichte  der  schweizerischen  Neutralitdt  (Frauen- 
fcld,  1895)1  and  J.  Schollenberger.  Ceschichte  der  sckweizer.  Pditik 
ails.,  Fi         *    ' 


1878)^  W.  Oechsli.  Ceschichte  der  Sckweis  im  xix,  Jahrhundert 
(vol.  1.,  Leipzig,  1903,  extends  from  1798  to  18 13);  F.  Burckhardt, 
Die  sckzoeiseriuhe  EmiiralioH^  1798-1901  (Basel,  1908):  B.  van 
Muyden,  La  Suisse  sous  lepacte  de  181$  (2  vols.,  1815-1838, 
Lausanne,  1890-1891) ;  G.  H.  Dufour.  Der  Sonderhunds-Krieg  und  die 
Ereintisu  von  1850  in  Neuenburi  (Basel,  1876;  also  ia  French,  Paris, 
1876};  G.  Grote,  Seven  Letters  concerning  the  Politics  ef  Switetrland 


(1847,  enlarged  cd.,  London,  1876);  T.  Curti,  Die  schweUerischen 
Vdksrechte,  1848-IQ00  (Bern,  1900);  J.  Schollenberger,  Die  Schweie 
seit  1848  (Berlin,  1908) ;  and  the  blue-book  (London,  1848)  entitled 


Correspondence  Rdative  to  the  Affairs  of  Switserland,  with  the 
followii^  volumes  of  memoirs  by  bwiss  statesmen:  A.  P.  Segesser, 
PUnf  und  viertig  John  im  luxemisehen  Staatsdienst^  1841-1887 
(Bern,  1887);  J.  C  Kern,  Souvenirs  politiques,  1838-1883  (Bern,  1887) : 
and  Nuroa  Droz,  Etudes  et  portraits  politiques  (Geneva,  189^),  as  well 
as  lives  of  others.  For  the  history  of  Switzerland  in  the  lotn  century 
see  T.  Curti,  Ceschichte  der  Schweiz  im  xix.  Jahrhundert  (Neuch&tel, 
1902).  and  the  work  entitled  !«  Suisse  au  jeis*«  sikle  (3  vols., 
Lausanne,  1899-^1900;  also' issued  in  German). 

The  following  works  are  vcryuscful  for  various  departments  of 
Swiss  history:  Cenealogisches  Handbuch  aur  sckweizer  Ceschichte 
Hn  course  of  publication  unce  1900  at  ZCLrich) ;  P.  Ganz,  Ceschichte 
aer  heraldtschen  Kunst  in  der  Schweie  im  xiL  and  xiiu  Jahrhundert 
(Frauenfcld,  1 899):  E.  Schulthcss.  Die  Stddte-  und  Landes-Siegel 
der  Schweiz  (ZQnch.  1853);  F-  KQpfcr's  Armorial  des  villes  suisses 

ii20  shields,  Basel,  1885) ;  A.  (Sautier,  Les  Armoiries  et  les  couleurs  de 
I  confidiration  et  des  cantons  suisses  (2nd  ed.,  Geneva  and  Basel, 
1879);  and  L.  Tobler's  Schweizerische  Volkslieder  (2  vols..  Frauen- 
feld,  1883-1884;  many  historical  ballads,  texts  witn  introauctions). 
The  best  historical  atlas  is  the  Historisch-geographischer  Atlas  der 


,J),i 

tmall  maps  (ZOrich,  1886)  are  also  uiefuL  There  is  a  set  of  small 
Swiss  historical  maps  in  one  sheet  (Na  35)  in  Droysen's  AUgemeiner 
historischer  Atlas  (Bielefeld,  1886),  and  a  single  general  one  (No. 
44)  in  R.  L.  Poole's  Historical  Atlas  of  Modem  Europe  (Oxford,  1902). 

For  the  pre- 1798  constitution  c^  Switzerland  see  j.  Simler.  De 
Helvetiae  repuUud  (ZQrich  1576;  also  in  Gennan  and  French), 
and  Abraham  Stanyan's  An  Account  of  Switzerland  (London,  1714). 

The  best  and  most  recent  works  on  the  existiiig  Swiss  constitution 
of  1874  and  its  history  are  the  large  volume  by  W.  Burckhardt, 
Kommentar  der  uhweit,  Bundesveriassung  von  1874  (Bern,  190^). 
and  the  smaller  one  bv  J.  Schollenberger.  Bundesoerfassung  der 
Schweiz.  EidgenossensckafL  Kommentar  mit  Einieitung  (Beriin, 
1905)^  while  the  same  author's  Das  Bundesstaatsrecht  d^  sckweiz. 
Ceschichte  und  System  (Berlin,  1902)  and  his  Crundriss  der  Staats- 
und  Verwaltungsrechts  der  schweiz.  Kantone  (a  vols.,  Zurich,  1898- 
1899)  are  clear,  and,  especially  the  last-named,  very  useful  as  to 
cantonal  matters.  In  English  there  is  nothing  better  than  J.  M. 
Vincent's  Covemment  in  Switzerland  (New  York  and  LoiKlon,  X900), 
for^  the  work  by  F.  O.  Adams  and  C.  D.  Cunningham  is  not  very 
satisfactory,  though  better  in  its  French  edition  (Basel  and  Geneva, 
1890)  than  in  its  original  English  shape  (London,  1889).  The 
decisions  of  the  Swiss  Federal  Tribunal  as  to  Swiss  constitutional 
law  arc  collected  (up  to  the  end  of  looaV  in  L.  R.  von  Salis's 
Schweizerisches  Bundesrtcht  (^nd  ed.,  5  vols.,  Bant  I903'i904)t  ^^i^ 


H.  Ryfrei'a  Die  sekmdm.  LamdzMmeindem  (ZOrich,  1904)  And  T. 
Curti  s  Die  schweiser.  Volksrechle  (Bern,  1900)  touch  on  special  sides 
of  the  subject.  See.  too.  Commune  (Swiss)  and  Referbmdum  and 
Initiative.    Many  of  the  older  works  are  still  worth  consulting. 


1891 ;  vols.  ii.  and  iii.,  1880-1887).  There  are  also  useful  aniclca 
in  Furrer's  and  Rek:he4)eig'8  dktionaries.  J.  J.  Blumer's  StaatZ' 
und  Rechtseeschichte  der  schweiz.  Demohratieeu  (2  vols.,  St  GeJl,  i85Q;r 
1858)  deals  collectively  with  the  old  democratic  cantons — On, 
Schwyz,  Unterwalden,  Glarus,  Zu^  and  Appenxdl— and  is  atiil 
very  useful  for  local  history ;  the  special  works  as  to  the  constitutional 
history  of  other  cantons  are  mentioned  in  the  articles  relating  to 
them.  A  general  theoretical  work  on  federal  constitutions  in 
general  is  L.  le  Fur's  Etat  Fidiral  et  Con/UiraHon  d'Hats  (Paris, 
1896),  vol.  L  of  a  new  German  edition  01  which  (prepared  by  the 
author  with  the  help  of  P.  Posener)  appeared  at  Breslau  in  1903; 
this  is  more  up  to  date  than  £.  A.  Freeman's  Federal  Government 
Oacw  ed.  of  vol.  i..  London,  i893)»  or  than  Jk  B.  Westerkainp's 
Staatenbutid  und  Bundesstaat  (Leipzig,  1900). 

There  is  no  really  satisfactory  general  ecclesiastical  history  of 
Switzerland  before  the  Reformation,  though  monographs  abound, 
and  much  material  has  been  collected  in  the  Zeitzchr^fUr  Sckweis»r' 
ische  Kirchengeschichte  (Stans,  from  1907).  E.  E.  Gelpke's  Kirekeih' 
geschichte  der  Schweiz  (2  vols.,  Bern,  1856-1861)  is  now  out  of  date, 
and  only  includes  the  eariy  portion  ^  the  period  Ot  ii  written 
from  a  Protestant  standpoint),  while  voL  u.  of  B.  Fleischltn's 
Studien  und  BeUr&ge  tur  schweizet,  Kirchengeschichte  (Lucerne, 
1903-1903)  uidudes  the  period  800  to  1520,  but  is  written 
from  a  strong  Romanist  point  of  view.  As  to  the  eariy 
history  consult  E.  EgU's  Die  christlichen  Inschriften  der  Sckwen 
von  io-ix.  Jahrhundert  (Zurich,  1895),  and  his  Kirchengeschiehte 
der  Sckweiz  his  auf  Karl  den  Crossen  (ZOrich,  189^);  S.  Guyer, 
Die  christlichen  Denhmdler  des  ersten  Jakrtausends  in  der  Sckweia 
(Leipzig,  1907);  A.  LOtolf,  Die  daubensbolen  der  Sckweiz 
vor  St  Callus  (Lucerne,  1871):  and  E.  F.  Gelpke,  Die  ckristlieke 
Sagengfschichte  der  Schweiz  (Bern.  1862).  As  to  the  medieva) 
saints  m  Switzerland  see  E.  A.  StQckelbeig,  Gesekichle  der  EMquien 
in  der  Schweiz  (2  vols.,  ZOrich  and  Basel,  190a  a<id  IQ08),  and  his 
Die  schweiz.  HeUiten  des  Mittdalters  (ZOrich,  1903),  ana  J.  Geooud'* 
Les  Saints  de  la  Suisse  franfaise  (new  ed.,  a  vols.,  Fribouig,  1 897). 
For  the  documentary  history  of  some  of  the  medieval  Swiss  dioceses 
see  Retesta  episcoporum  constantiensium,  edited  by  P.  Ladewig 
and  T.  MOIler  (2  vols.,  from  596  to  1383.  as  yet  published.  Innsbruck, 
1895  A°^  1905);  M.  Besson.  Recherckes  sur  les  oriffues  des  Mckis 
de  GenkoOt  Lausanne^  et  Sion  (Fribourg,  1906),  and  L.  Stouff,  Le 
Pouvoir  temporal  des  Mques  de  Bdle  (2  vols..  Pttris,  1891).  E.  E. 
von  MOlinen's  Hdoetia  sacra  (2  vols.,  Bern,  1858  and  1861)  gives 
the  succession  of  the  various  bishops,  abbots,  provosts,  &c.,  but 
requires  bringing  up  to  date.  For  the  medieval  Swiss  monasteries 
we  have  Die  Regesten  der  Archive  in  der  sckweiz,  Eidgenossensekafi 
(edited  by  T.  von  Mohr;  a  vols.,  CcMre,  1851-1854),  though  it  refers 
only  to  a  few  monasteries,  for  wUch  it  is  indispensable,  while  Arnold 
NOscheler's  Die  Gotteshduser  der  Schweiz  (3  pts^  ZOrich,  1864-1873, 
condnued  by  the  author  and  others  in  the  Cesck$cktsfreuiid  nnd 
Argovia,  complete  index  issued  as  an  appendix  to  the  if  nst^fcr  /Sr 
schweizerische  Ceschichte,  1900)  is  roost  Suable  and  useful  Some 
of  the  great  monasteries  have  histories  of  their  own,  wch  as  Einsie- 


liches  As^recht  und  Freistdtten  in  der  Schweiz  (Stuttgart,  1906),  and 
Augusta  Steinberg,  Studien  tur  Ceschichte  der  Juden  in  der  Sckweiz 
wdnrend  des  Mittelalters  (ZOrich,  1903).  For  the  Rcformatioo  and 
later  times  consult  (on  the  Protestant  side),  bcndes  biograpbica,  &c., 
of  Calvin  aiwi  Zwingli  (qq,  v.),  E.  Bloesch,  Geschichte  der  ukweizwrisck' 
rdormierten  Kirchen  (a  vob.,  Bern,  1 898-1 899):  and  W.  Undom. 
Geschichte  des  Pietismus  in  der  sckweiz.  reform.  Kircken  (Constance, 
1901),  and  the  same  author's  Kirekengfischichte  der  r^ormierten 
&:hweiz  (since  1906).  F.  Meyer's  work.  Die  evangdische  Cemeinde 
in  Locarno  Oi  vols.,  ZOrieh,  1836),  treats  of  an  important  event  of 
that  ^period.  The  Romanist  standpoint  is  presented  in  vols.  iii. 
and  iv.  (1904  eoq*)  of  Fleiachlin's  work  mentioned  above,  and  also 
in  L  G.  Mayei^s  Das  Condi  von  Trient  mnd  die  G^enr^formalioB 
in  der  Sckweiz  (a  vols..  Stans,  1901  and  1903). 

For  more  modem  days  the  best  book,  especially  {ram  the  consti- 
tutional side,  is  C.  (^reis  and  P.  Zom,  Staal  und  Kircke  inder  Sckweiz 
(2  vols..  ZOnch.  1 877-1878),  which  tells  the  stoi^  down  to  the  date 
of  pubbcation.  Special  subjects  are  treated  of  m  M.  Kothing,  Die 
BislkumsverkandlunMn  der  sekweizerisck'kenslanziscken  DUhizzan^ 
stdnde  von  1803^1802  (Schwyz,  1863):  F.  Troxler,  Der  Kdtwrkampf 
von  1863-1888  (Bienne,  1889):  Ch.  Woeste.  Histoindu  Cutturkamff 
en  Suisu,  i87i''i886  (Brussels.  1887,  Romanist  work);  and  P. 
Gschwind,  Ceschichte  der  Enlstekung  der  christkathdischen  Kircke 
der  Schweiz  (vol.  i.  appeared  at  Basel  in  1904).  The  work  by  A. 
BQchi  entitled  Die  kaikdiscke  Kirche  in  der  Sckwdt  (Munich,  190a) 
Rives  a  full  and  authorized  account  of  the  pnteok  state  of  the 
Roman  Catholic  Church  in  Switseriand. 


SWOLD,  BAOrrtE  OF— SWORD 


f.UM«i«.— Far  Ibe  S«is  aadievi]  Uiraainsn  «  Kul 
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mnh  notci  and  inuodBctioaB).     la  feniaral  coiuult  J.  Badnokii 
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E.  H.  Gaullicur.  Eliula 

KCada.  HiMirt  IHUniMitlt  Sui 

jitnil  (Bern.  190;);  J.  C  Uaitiia,eiiltl  r 

4<i  iriii.  JaMrhimJrni  (Lcipzit,  lUi);  F.  Va  r 

iS7o);VJrrlltR»cl.'f(!Sm'^IillfriiJrcA'faA^ 
CcDcva  and  Paris.  iSSf-ltol):  R.  WstHT.  Sir 
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note  n  IS.  UTi  cm  H*       e    1  ci»rv  KC  f}]^,,^^^^^^  ,1^ 

Q1  noted  Diider  (be 
■tpinucanicMK  IWA.B.C} 

IWOLD  («  Swdui),  UTTLE  OP,  tbe  bm«  Uomus  of  the 
Ki-Gghli  dt  tke  uicicnl  Nonsnn..  It  took  place  on  tbe  9tb 
ol  SfpLcmbci  iosol  The  place  cauiDt  aom  be  idtatificd,  u  the 
Inmation  ol  the  Biliic  total  has  beea  lanch  nodified  in  the 
couna  of  lubiequent  ctnturies,  partly  by  tbe  gradoll  nltiiig  up 
ol  the  sea.  and  pirtly  by  the  uotma  of  the  14th  aolury.  SmU 
■Bin  island  prabablyon  the NoithGcnnaa (nut, near  KUgee. 
Hie  battle  wu  buifhl  between  Olai  Trygvnaon,  king  of  Nonay, 
and  a  ccalilion  ol  bi9  enemies—Erii  Hakoiiion,  hu  miuiii  and 
rival;  OUf,  the  king  of  Snden;  and  Sireyn  Forkbeud,  kiifr  of 
Dtnnuik.    ThepnetsundtliepaeticaUy  minded  anthon  of  the 
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Id  the  Btoty  with 


del^b,  which  aljo  have  no 


But  when  the  pjctnreiqi 
at  leut  a  foundation  of  tiuth, 
,  le  Bcmont  o(  the  battle  Mill 
very  trustworthy  picture  of  the  aea-fightinf  fjf  the 
OlaJ  had  been  during  the  umnier  in  the  eaflterq 
Billic  Tbe  allies  [ay  in  wait  for  bun  at  the  lalaml  of  SmM  on 
hii  way  home.  The  Norse  king  had  with  bin  seveaty-one 
veacla,  but  part  of  them  belonged  to  an  aaaodate,  Sigwald,  a 
chief  of  the  Jonuburg  vikings,  who  was  an  agent  of  hit  enemies, 
and  who  deserted  him.  Olaf'i  own  riiipt  Kent  put  the  BTicfaor- 
i{c  of  Eric  Hakonson  and  his  allies  In  a  lotig  column  without 
order,  as  IK>  attack  wai  expected.  The  king  was  In  the  lear  ol 
the  whole  of  hit  best  vessels.  The  allies  allowed  the  bulk  of  the 
Kone  ships  to  pass.  and.  then  stood  out  to  attack  Olal.  He 
lught  have  nui  past  them  by  the  use  of  tail  and  oar  to  escape, 
tnt  with  the  true  ^liiit  of  a  None  wanior  he  refused  to  flte. 
tad  turned  to  give  battle  with  the  eleven  ships  idiDiediately 
about  him.  Tbe  disposition  adc^tcd  was  one  which  Is  foraid 
■vcorring  in  many  sea-Eights  of  the  middle  ags  wfure  a  fleet 
had  to  fight  on  tbcdefeouvo.  Olaf  lashed  hit  ships  aide  to  side, 
his  owif-the  "Long  Serpeot,"  the  finest  war-vessel  as  yet  built 
Lq  the  north— Inng  in  tbe  middle  of  the  line,  where  her  bows 
pcojected  beyond  the  others.  The  advantage  of  this  arrange' 
R»nl  was  that  it  Idi  ill  hands  free  to  iiglit,  a  baTiici  couM  be 
fanned  with  tbe  Dan  and  yards,  and  the  enemy's  chance  of 
niUng  Ble  of  Ids  toperior  nucobers  to  attack  on  both  tides 
weitid  be,  a  hr  as  pos^hle,  Snuied—a  great  pofait  when  all 
filing  wa»  with  tha  sword,  or  inihiudi  feeble  misaile  waifiaiB 
u  bows  mi  jweMiii.  The  None  kHig  ships  were  high  in  the 
bulwark — or,  aj  the'  Gre^la  would  have  said,  '^  catapkraeL" 
our,  m  fact,  turned  his  eltvtD  shif»  bts  a  floating  foit.  The 
Notw  writers,  who  are  the  only  authorities,  gave  all  the  oedli 

pnre  of  Ohii't  eneniia,  and  mosi  of  their  nJoar,  were  to  be 
found  in  Eric  Hakmnon.  They  ay  that  the  Danes  and  Swedes 
ntihed  at  the  front  of  OhTi  line  without  sotms.  Eric  Hskon- 
son  attacked  the  Banki  His  vcset.  the  "Iron  <Ram,"  wa> 
"  bearded,"  that  is  to  say,  alrcngthcncd  across  the  bom  by 
bands  of  Iran,  and  he  forced  her  between  tbe  last  and  last  bat 
oneotOlafabie.  In  this  way  the  None  shipi  wcM  carried  one 
by  one,  till  th*  "  Long  Sfrprnt  "  alone  was  left.  At  last  the 
too  was  ovcTpowcicd.  Olal  kapt  into  the  sea  holding  his 
>hidd  edgewayt.  to  Ibal  he  taiji  at  once  and  the  weight  ol  hit 
hauberk  dragged  Um  dawn.    A  lettnd  of  later  dayi  hat  it  that 


SI  Ibaiot  U^wiouHbd  Ik  ki^, 
■red.     King  Olaf  li 
t,  KjDg  Arthur  and 
guiea  in  whose  death 
le  pHptc  would  Mt  believe,  aad  whoK  Mum  wai  looked  for. 
"  -  ■""  "-'-<^Krittt*.  in  the  Saga  Ubraty.  trana  by  W.  MonM 
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SWOHD  [O.  Eng.  iwari;  Lltimately  from  an  Indo-European 
oot  meaning  fo  wound),  a  genera]  tenn  for  a  hind  weapon  of 
netal,  characletized  by  a  longi^  blade,  and  Ihut  distinct  iTon 
Umhiiic  weapons  on  tbe  one  hand,  andoQ  iheolhei  hand  from 
laff  weapons— the  pike,  bill,  halberd  and  the  like— in  which 
he  mel^  head  or  blade  occupia  only  a  fraction  of  the  eflectiva 
:ngLh.  The  handle  of  a  sword  providaagrip  for  the  band  that 
nelds  it,  or  sotnelimes  for  two  haads;  it  may  add  protection, 
nd  in  most  patterns  docs  so  10  a  greater  or  lea  tOtat. 
till  it  is  allDgetba  lubordinale  to  the  blade.  For  want  of  k 
lelil-headcd  lance  or  aic,  which  Indeed  were  of  later  mvenlioo^ 

sharpened  pole  or  a  thin-edged  paddle  will  serve  the  lum. 
lul  a  sword-handle  wilhout  a  blade  is  naught;  and  no  trve  iword- 
lade  save  of  loelal  capable  of  taking  an  edgeor  pohit. 


blad< 


I.  tfii^icn/.— There  are  so-oUed  si 


>e  foun 


dvage  weapons.. 


It  thCH 


ate  really  flattened  dubs;  and  t      .  ... 

agrees  «ilh  the  late  General  Pitl.Rivers  in  not  eAr 
believinf  that  such  modiScationi  of  the  ehib  have  ^™'' 
had  any  appicdable  influence  on  the  form  or  use  of  true  sword). 
On  this  lait  point,  however,  the  opinions  of  competent  aicham* 
logists  have  beat  rauch  divided.  We  will  oidy  remark  thai  the 
Dccumnce  in  objects  of  human  handiwork  of  a  form,  or  even 
a  series  of  forma,  uitermediale  between  two  types  it  not  coodn- 

differoiC  lypet,  or  that  there  it  any  historical  conneoon  at  alL 
In  the  absence  of  dates  hxtd  by  external  evidence  this  kind  oi 
comparison  will  seldom  take  ui  beyond  plausible  conjecture. 
A  traveller  who  had  never  seen  velodpeles  might  naturally 
suppose,  on  a£ril  inspection,  that  the  tricydc  was  a  modification 
o!  the  old  four.wlieded  velniped^  and  the  btcyde  a  stifl-latcr 
invention;  but  ire  know  that  in  fact  theordei  of  developmait 

It  is  more  difficult  as  a  matter  of  Verbal  definition  to  distinguUt 
tbe  sword  from  smaller  hand  weapons.     Thua  an  ordmaty 

there  are  long  daggers  and  short  iwords;  neither  wiU  the  foto  cl 
blade  or  handle  aBord  any  certain  test.  The  real  difference  lia 
in  the  intended  use  of  the  weapon;  ve  aDocJate  the  awotd  with 
open  combat,  the  dagger  with  a  secret  attack  or  the  sudden 
defence  opposed  to  iL  One  might  say  that  a  weapon  loo  large 
ineealed  about  the  person  caimot  be  called  a  dagger. 
Iicio  are  large  knives,  such  aa  those  used  by  the  Alridia 
laos,  which  can  be  distfngui^icd  from  awwda  oidy  by 
_  Icr  breadth  ol  the  blade  as  compared  with  it!  length. 
Again,  there  are  special  types  of  arms,  of  which  the  yata^iaa 
It  do  not  look  much 


)l  the  : 


in  others  that  oc 


.  of  St 


i  the  English  word  nof,  so  lu  as  we  are  aware,  aoy 
I  the  equivalent  words  in  otho-  languages,  Aryan  or  othswise, 
irow  any  light  on  the  matter.    Daggers  shaped  frojn  rcso^c^ 

inl  daggers  of  the  NccJiihic  period,  which  may  be  supposed 
>  have  been  the  model  for  the  first  hand  weapons  maje  ol 
jppcr.  Bronze  look  the  place  cf  copper  about  1000  B.C.,  and 
^e  transition  from  bronze  to  iron  !s  assigned  to  the  period  from 
30O  to  700  B.C.'  Whatever  may  be  the  further  discoveties  of 
[chuologisis,  we  know  tbax  twotda  are  found  liom  the  earliest 
'  Aa  to  the  imrlanniiE  of  the  hnfne  and  Iron  ■«*  hi  the 
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r  ctll  tlie  ttni|^l-«9gal  ind  Ihe 


tuna  el  irUdi  m  Ibtb  tnj  Rcord  unong  *t1  people  who  tui 

lypa,  ohicfa  we 
■hiped.  AcijTiiia 
KKint.  betlei  fitled  f«  llmuthig  thu  culdng.  firoiue  svordi 
of  thU  fortti  have  been  lound  in  many  pans  oE  Europe,  at 
Hycenae,  tide  by  side  with  Ical-shiped  spedmeiu,  and  nwre 
bti^  In  Cicle.'  We  tuve  alu  [rem  Mycenae  ume  very  curious 
and  elaboTalely  wrou^t  blades,  so  broad  and  short  tbat  they 
must  be  calJed  ornamental  daggers  niher  tnan  swords^  The 
leaf'Shaped  blade  ia  common  everyvliere  among  the  remains 
of  men  in  Ilie  "  Bronze  Fetiod  "  of  dviliiatioOj  and  this  was  the 
•hape  used  by  ibe  Gnelu  In  historieil  limes,  and  is  the  shape 
funiliar  to  us  In  GfMliworksDFart.  It  Is  impossible,  however, 
lo  lay  whether  the  Homeric  heroes  were  conceived  by  the  poet 
a*  varing  <he  leif-shaped  sword,  as  we  see  it,  [or  example,  on 
the  Mausoleum  sculptures,  or  a  narrow  straight-edged  bUde  of 
■he  Minoan  and  Mycenaean  pallem.  In  any  case,  the  swotd 
balds  a  quite  inferior  pusilion  with  Creek  watfion  of  all 
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rk  Swgrdi  al  the  cUaical  type ;  6-i J 
•,SoHalM"fin>i4c''T1b>nu"      9.Cmv>l(y(_ 

(nn  Haiiu  (Brit.  Mua.).  id,  Civaliy 

7,  Boon     (private     toUenJali),         Worma>. 

lenztb  7«J  mm.  I*,  II.  Sword  bndta  (Kid  and 

&  Legionary      (moiiaiiieDt     at         HainT), 

Wnbadei).  ii,  14.  >5.  FnnTnjaB'tcoluma. 

Tlie  itiatlon  of  the  Minoan  long  sword  to  the  Creek  leal-ihiped 
Uada  ii  obscure.  It  is  conceivable  that  the  leaf-shape  wu 
modified  from  *  longer  Knight  hbde  for  the  mit  of  bandimu 
and  cutting  powtc,  bnt  not  less  so  that  the  leif-tfaape  wa» 

■  The  CretAD  Gndi  an  fully  doeribid  by  Anhur  J.  Evan,  "  Tlic 
Fnhiiloric  Tombs  of  Khiuss."  Mrctes^la  (i«os!.  »,  pt,  i^iIk 
•eparately  publiihed  (1906),    There  ar*  kHH  (91-9S  em,,  mi  iv  ~ 
HI  !«.>  and  Am  <»^i  em..  »-i^i  in),  tmnb,  danen  ■ 
btnnae  Viuvh.     A  fibe  oricinal  epeamea  and  mml  laciimi 
fMycen*iiiB  as  well  u  MinoaB)  may  be  ■ 
HuKumatOxftvd.  Bnnied^iennWBdall 
beada  (CreeaweU  aatf  Brcyia.m^KtMtrfjtM, 
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independently  produced  by  Inllaiion  in  metal  of  flint  daggers. 
Independence  appears,  00  the  whole,  slightly  more  probable; 
Ibeeiistence  of  specimens  which  aught  belong  to  an  intermediate 
type  is  only  an  ambiguous  fact  without  a  inw«  eaact  f  hnnwlogy 
than  we  have  as  yet,  as  it  may  be  due  to  nperiment  or  imitation 
after  both  types  were  in  use.  Strange  as  il  is  to  a  modern 
swordsman,  representations  in  Minoan  art  seem  10  (how  that 
i»t  only  the  bronze  tlaggen  but  the  long  swords  were  used  with 
an  overiiand  slabbing  act ion-iilte  a  modem  Asiatic  daggei.*  The 
handles  are  too  short  for  any  but  a  rigid  grip  without  finget-play. 
Before  4bout  [50a  v-c  the  rapier  type  was  the  prevailing  one; 
but  then  it  no  evidence  of  historical  connexion  bciween  the 
Assyrian  and  the  Minoan  ripien.  It  is  thought  that  the  leaf, 
shaped  Made  came  to  the  Mediterranean  countries  frem  the 
noith.  So  far  at  we  know  from  woiks  of  ait,  it  was  mostly  used 
with  a  downiight  cutting  blow,  tegaidlss  of  the  consequent 
enpowre  of  the  swonisnun's  body;  this,  however,  matters  little 
when  defence  ia  left  to  a  shield  or  amwut,  or  both.  Attic  vases 
ako  siBw  vaniors  giving  point,  though  lot  often.  The  tisc 
of  the  sword  .aa  a  weapon  of  combined  offence  and  defence — 
swordsmanship  as  we  now  undo^t^nd  it — is  quite  modem.  If 
the  sword  was  developed  from  a  spearhcul  or  dagger,  it  would 
naturally  have  been  (and  it  seems  in  fact  to  have  been)  a  thnwing 
weapon  betore  it  waa  a  culling  one.  But  when  we  crane  10 
historical  times  we  find  that  imcivilizcd  people  use  only  the  edge, 
and  that  the  eHectlve  use  of  the  point  is  a  mark  ol  advanced 
skill  and  superior  dvilizatioa.  The  Romans  paid  ^lecial 
attention  la  it,  tod  Tadtus  Itib  us  how  Agricola'a  legionatiei 
made  short  work  of  the  clumsy  and  pointless  arms  cd  the  Britona 
when  battle  iras  fairly  joinnL'  The  tnditioD  was  preserved 
at  kay  as  late  as  the  time  of  Vegellul.  who,  u  a  technical 
wiiler,  gives  details  of  the  RonUD  soldier's  sword  eiocise. 
Asatics  to  this  day  treat  tb«  sword  merdy  as  a  cutting  weapon, 
and  moot  Asiatic  swords  cannot  be  haiidlcd  in  any  other  way. 

The  normal  types  ol  swords  which  we  meet  with  in  histcsical 
times,  and  from  which  all  forms  now  in  use  among  dviliied  natiom 
are  derivod,  may  be  broadly  das&ified  as  strai^t-  a»^^^,^ 
edged  or  tnrved.    In  the  strai^t^dged  type,  in  itself     jIJJJl, 


r   ttiruslihg    c 


predominate,  and  the  blade  niay  be  dauble«jged  or 
The  doubltedged  form  was  prevalent  in  Europe 
down  to  the  i;th  century.  The  single-edged  blade,  or  back- 
sword as  il  was  called  in  En^and,  is  well  eiempljfied  snicag  the 
Scottish  weapons  conunonly  but  improperly  known  as  claymorea 
[the  real  daymoie,  >.(.  great  sword,  c/asAunii  nnV,  is  an  earlier 
medieval  form),  and  is  now  all  but  eidusiveiy  employed  tor 
military  weapon*.  But  these,  with  few  exceptions,  have  beo 
more  or  lest  influenced  by  the  curved  Oriental  sabre.  Anon^ 
early  double-edged  swotds  the  Roman  patten  (jtlnifivi,  the 
thrusting  sword,  contrasted  with  the  barbarian  eniii)  stands  out 
aa  a  workmanlike  and  Foimldable  weapon  for  dose  fight.  la 
the  middle  ages  the  Roman  tradition  disappeared,  and  a  new 

Ronant  had  despised.  Gradually  the  hnad  and  aB  bnt  pointless 
blade  was  tightened  and  tapered,  and  the  thrust,  allhou^  its 
teal  power  'was  unknown,  was  more  or  less  practised  from  the 
nth  cmluiy  onwards.  5t  Louis  anticipated  Napoleon  <s 
callingonhiamen  touse  tliepoini;aDdiht  heroeiof  dtBm'ounted 
combats  in  the  Ucrii  d'Arlimr  art  described  as  "  kwing  "  at 
one  another.  In  the  first  half  of  the  16th  eenlnry  ■  wdl- 
pvt>portioaed  and  wcU-mounted  cui-and-thniit  awotd  was  in 
gtonl  na,  and  great  artistic  ingenuity  was  expended;  for  those 
who  could  aSord  it,  on  the  mounting  and  adoniniect.  The 
growth  and  variations  of  the  difleroit  carls  of  the  hill,  curiously 
nimhling  thnae  of  a  living  species,  would  alone  be  matter 
(nougfa  for  an  aicfaaeobgical  sludy.  One  peculiar  form,  thai  of 
the  ScDitlsk  basket-hDl,  doived  from  the  Veneiiaa  pattern 
penisted  without  tnatetial  change. 


iil  wai  in  hulcncal  times  (Furtwloghr'ltj 


'Apic    j6;   "  Brilini 


QiAe  'd(ff««nt  boe*  tht  Eimpeui  model*  I*  the  osccbi- 
■bped  Aiiatic  ubrc,  camnuinl]'  oUcd  (timilai.     We  *rc  doI 

BvideK«  u  to  the  «i|iii  al  ihu 

H  Or  pUcfc     Dt  R.  Fomr  Ihinki  tbe  wbole  fuaily  of 

u  dcvdopad  fiom  broue  kniva.  Tbt  Fa^kiib 

1  Ukd  nfRicnt  mn  intennoliAle  type     How- 

y  bc^  tbo  fiDH  oi  ihe  Dunasciu  lunufftctm  of 

il  antiquity,  u  ia  ilw  Ikit  at  KhorUla, 

b«it  Eulcm  mik  of  tlui  kind.    Wbo- 

blads  bod  oonccivcd  a  voy  di&nite  idcA 

mudmum  tA  cuIUdk  povcr  ngudics  of 

ufion  of  the  curved  odgo  ia  delivering 
oblique  and  Ibcrefore  highly  uiule-ui^ed 
'le  object  struck,  »  Uul  in  effect  the 
edge  than  could  iaiefy  bo  put  oo  the 
^eno  MctioD.  In  a  weU-made  labre 
with  regard  (o  the  handle  ("  leading 
.  Il  likewise  ordered  with  ■  view  to  thn  reiult.  And 
(he  cutting  power  of  a  wcapoo  lo  shaped  and  moiuled  ia  no- 
dMibledly  voy  gnau    But  the  lue  of  the  point  it  tbandoaol. 


ntbbid^'i£>Lliii'oaci.  isE!^'> 

Flc.  1.— OitcDtal  SrarlL 
l.i.DecDfatedPenbnannt.  6.  Penlan  lalwar. 

S.  OianilH  ■>«d.  a,  Kukri  (N>pil). 

4<  CDqimon  type  ai  lafvmr  (Nurtfi-  7. 9. 10.  Matiratta,  ihowiDg  tn 


ud  the  capKitia  of  drfen^ve  too  (|o  which  OricntaU  pay  little 
«  DO  aUeotion)  macb  diminkhed.  Thoe  dnwbkcki  bav* 
aaHd  the  idraHar  type,  after  being  in  faihioa  for  European 
^lil  cknlry  during  tbe  period  of  NapoleoD'a  wan  and  lonie- 


Eailcn*  adhere  to  tUr  rtgM  grup  of  a  ranO  handle  aad  swecfi- 

iug  cut  delivered  from  the  (bouldB.  tbe  Peniaa  tdinitar  «t 
lodias  talwai  vfll  reauin  tho  Dratura)  mopoa  of  ibe  eaatem 
koneman.  Indian  and  Ptnian  nrordi  are  ofieo  rkhly  adomedi 
but  thai  arfuopriate  beauty  ii  in  the  teiturt  of  the  «ed  itatU, 
ibe  "  damaacening "  m   "  waleiiBf "   whicb   diitlnfuiabcs  a 

There  are  ipeaal  Aiiatic  vi 


a  pretty  much 


irid,  though  it  I>  teponed 
to  H  a«  conunon  in  rcnu.  it  wai  imported  frctfn  Airka, 
Ihioufb  a  French  ioiitation,  aa  the  nudd  of  the  iwcvd-bayoneta 

probably  the  Frencb  autboiillei  caught  at  it  to  a^iify  tho 
sentiment,  which  lingered  in  continental  armies  long  after  it 
had  diuppeared  in  England,  that  even  the  inlanliy  soldier  alter 
the  invention  of  the  bayonet  must  have  some  kind  of  iword. 
A  compact  and  formidable  band  weapon  waa  thus  turned  into 
a  dumsy  and  top-heavy  piite.  If  we  try  to  make  a  bayonet 
that  will  est  cabbigel,  we  may  ot  may  not  git  a  uidul  chopper, 
but  we  shall  certainty  get  a  very  bad  bayonet.  The  modem 
short  swoed-bayonet  is  a  revcnloa  to  the  original  dagger  type, 
and  not  open  to  this  objection.  Tbe  double  cnrvt  of  the  yata- 
ghan is  snbetantiiUy  identical  with  that  ol  the  Ouikba  knife 
(tab)),  though  the  latter  il  lo  much  broader  as  lo  be  more  like 

■  woodman's  than  a  nldiei'i  InMrumenL  It  is  doubtful, 
however,  whether  there  it  any  hiMorical  conneiion.  Similar 
Btedi  are  often  apable  ol  giiring  riae  to  liinilar  inventions 
witbovl  boitation  or  eommunicalion.  There  are  yet  other 
varieties,  belonging  to  widely  spread  families  ol  weapons,  which 
have  acquired  a  strong  individuality.  Such  are  the  swords 
of  Japan,  whidl  ate  the  highly  perfected  workmg  old  ol  a  general 
Indo-IDhinese  type;  they  are  powerful  weaponi  and  olten 
beautifully  made,  but  a  European  swordsman  would  hnd  them 
itl-balanced,  and  the  JspantM  Kyle  ol  sword-play,  being  two- 
Other  aorta  of  we^uns,  again,  are  n  peculiar  In  [onn  or 

historical  derivation,  ot  both,  at  to  refuse  to  be  nfcRed  to  any 
of  the  normal  divisions.  Tbe  kxtg  straight  gauntlet-hllltd 
sword  (^ofd,  &g.  3)  found  both  amoiig  the  Mahratlas  in  the 
south  of  India  and  among  the  Sikhs  and  Kajpnts  in  the  north , 
is  an  dongaled  form  of  the  bUHd-Uaded  dagger  witha  cross-bar 
handle  (jbifdr,  Bgs.  9, 10),  at  is  shown  by  a  transitional  form,  much 
rfaembUng  fn  shape  and  tiie  of  blade  the  medieval  English 
aniice,  and  furnished  with  a  guard  for  the  back  of  the  hand. 
Tbi)  list- mentioned  pattern  seems,  however,  to  be  limited  to 

■  cotnparatlvdy  small  Yeglon-  When  once  the  combination 
of  a  loog  bUde  Kith  the  gauntlet  hilt  wai  anived  at,  any  straight 
blade  might  be  go  mounted;  and  many  appear  on  eiamlnatioa 
to  he  of  European  workmanship — German,  Spanish  or  Italian. 
There  ate  various  other  Oriental  arms,  notably  in  the  Malay 
group,  OS  to  mhlch  it  is  not  easy  lo  say  whether  they  are  properly 
Bwordt  ot  noi.  The  Malay  '  parang  laiok  "  is  a  kind  of  elongaiel 
chopper  iharpened  by  being  beviUed  off  to  on  edge  on  one  aide, 
and  thus  capable  of  cutting  OMiy  fn  one  direction-  The  anlnce 
Incidentally  mentioned  above  aeenu  lo  be  merdy  an  overgrown 
dagger;  tba  name  occun  only  in  English  and  Welsh;  in  wUcb 
language  first,  or  whence  the  name  ot  thing  came,  is  unknown. 

In  the  course  of  the  i6th  century  the  stral^t  two^dged 
sword  ol  all  work  was  lengthened,  nairoHCd,  and  more  £ndy 

rajser,  a  weapon  silll  luinished  wkh  cutting  edges,  gmmo*- 
used  chiefly  for  thrasling.   We  1 


far  thia 


dbytl 


late  medieval  thiutling  w  . 
aa  on  amOSvy  lonco  than  aa  a  iword.  Tbe  Roman  prefcrcuLn 
of  tbe  pirfnt  was  rediscovned  under  new  conditions,  and  Eenong 
became  an  art.  ll»  progress  was  from  pedantic  complication 
to  lucidity  and  unplidty,  and  the  fashion  of  the  weapon  was 

'PmbiUyUifcwastbtkiiidoftwotdciDed  BrsdiQ  i«lh-oemwy 
English  iEjrti^K*  " 


..  1910,  p.  100), 
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rimptificd  iho.    Ei'riy  tn  tba  lUb  cttitBi?,  the  we  of  (b«  edge 

hiving  been  fiuUy  ibaBdoned  In  nprn-pliy,  the  two-edged 
blade  nu  supphnted  by  (he  biyoiMt-s1»ped  Frendi  dutlLing 
motd,  on  which  do  Improveinent  hu  since  bMn  mde  einpt ' 
l^viag  it  a  iriH  Bimplcr  guard.  The  nanie  «[  npier  wu  ofti 
but  wrongly  given  to  this  by  E^^h  wriien.  About  the  ud 
lime,  or  a  litUe  earlicT,  the  primary  of  the  art  paned  hxiro  Italy 
lo  France.  Thire  is  stiQ  a  dist[nct  Italian  schooj,  but  the  res 
tl  the  woild  kanu  from  French  masten.  It  is  luineceuar 
here  to  consider  the  history  of  fencing  (?.».);  Mr  Egerton  CjMle' 
book  on  t)K  BubjecE  wiU  he  found  n  (mjtwonfay  guide,  and  almost 
indispentabfc  (or  tbosa  who  wiah  really  to  underataod  Ihe 
passages  relsting  to  sword-piay  in  our  Eltaabethan  Hlerature, 
<rf  which  the  fencing  KCne  in  Bamta  la  ibe  most  ftnwui  and 


1 


Eniliiih,  tin*  ol  Conaiaa- 
— Jih. 

13,  CBTnan  akmhcif,  rarfy  IJlh 

14,  I],  Sli»ll«onh,  1700-1750. 
a  and  bratdcr  pattern,  with  sundry  minor 
n  UK  for  Billtary  puipoKs,  md  gradually 
n   or  braadaWDrd  prcvaDed.     Tb*  dcQ- 

kunn  niUDC  ol  Fetnn,  peculiarly  UBciUAl  with  Scottiih 
blada,  appaut  to  biva  ad^DBUy  beloufled  to  a  VeoMiap  nakii; 


or  famRy  of  niikm,  towards  the  end  of  the  iSlh  renluTy.   flu 

Spanish  blada  made  at  Toledo  liad  by  that  time  ac<)uired  a 
renown  which  still  continm.  Somewhat  later  Oriental  eiampln, 
imported  pmbably  by  way  ol  Hungary,  induced  the  curvature 
found  in  most  recent  military  «abr(»,  which,  however,  \f  now 
kept  within  (uA  boundi  as  not  tn  Interfere  with  the  effective 
uuot  Ibe  point.  An  ecientrfe  spediliicd  1sriely--ve  may  call 
il  a  "sport  " — of  Ihe  sabre  is  the  nanow  and  fi<»ible  "  SdilSgtr" 
with  wUch  German  itudents  fight  Iheir  dueb  (lot  the  most 
part  not  arising  out  of  any  quarrel,  but  «et  trials  of  ^31), under 
highly  conventional  rules  almost  identical  with  thOM  of  the  old 
English  "  backswording  "  practised  within  living  memory,  in 
whkh,  however,  the  swojds  were  repreaenled  by  sticks.  TheflO 
"  Schitger  "  dnela  caux  much  cBuaon  of  hkiod,  but  iiol  olle> 


danger 


0  life  or  Hmb. 


There  are  plenty  of  modem  books  on  sabre-play,  but  com- 
paratively liltle  aElention  has  been  given  to  lis  adenlific  tmt- 
raenl.  II  la  said  that  ihe  Italian  schoid  is  hetiei  ihan  the 
French,  and  the  modern  German  and  Austrian  the  best  ol  aU. 
Some  of  the  English  cavalry  regiments  have  good  traditiOM, 
enriched  by  the  application  of  a  kiiowledge  ol  fencing  detivod 


Ihe  iolloi 
rorkfi 


ot  French  m 


n  lor  the  plh  edition  oE  Ihii 
u  insperiion,  applies  to  the  process  used  by  Ihi 
ers  till  neat  the  end  ol  the  igth  Mvmi'Om 
try,  and  is  purposely  Icit  unchanged.  The  oiSrordtt, 
nt  method  o(  making  army  swords  is  separately  «■■♦""'•■ 
ibed  below.  Mechanical  invention  has  not  been  abl< 
ipenede  or  equal  hand.work  in  the  production  <^  goci 
1-hlades.    The  si       '      '  ■■         - 


high  order  of  aldll.    His 


which  fits  into  the  I 


Qtially  a 


al  ii  a  bar  0 


wrought  iron  welded  on  lo  its  base.    From  this  fii 

51  Stage  lo 

finishing  ol  Ihe  point  ii  ii  all  hammer  and  anvil  wo 

k.   Special 

Is  ai«  used  10  form  grooves  in  Ihe  blade  arcor 

ingioihe 

idaUon  or  other  paitein  desired,  but  the  shape 

nd  weigM 

of  Ibe  blade  are  filed  nbelty  by  Ihe  skilled  band  and  eye  0 
smith.  (Machine  foiling  iji  the  early  stages  Is  now  comnon,  and 
there  Is  no  difficulty  in  making  the  blade  aod  lang  ol  the  same 
meiil]  Measuring  loolsareai  hand,  but  are  liiile  used.  Great 
care  is  necessary  to  avoid  overheating  the  mclal,  which  would 
produce  a  brittle  crystalline  grain,  and  to  keep  the  suilace 
tree  from  oiide,  which  would  be  injurious  it  hnmmered  in. 
In  tempering  the  blade  the  workinan  judges  of  the  proper  bell 
by  Ihe  colour.  Water  is  preferred  lo  oB  by  Ibe  beet  makers, 
nolwithslanding  that  tempering  in  oil  is  much  easici.  With 
ml  there  ia  not  the  lame  lisk  of  the  blade  coming  out  distorted 
and  ha\^ng  to  be  forged  straight  again  (a  risk,  however,  which  the 
eipert  swoidsmilh  can  generally  avind);  but  Ihe  steel  is  only 
surlace- hardened,  and  the  blade  thcretore  Rmains  liaUe  lo  bend. 
(This  is  disputed.!  Machinery  comes  into  p]iy  only  for  grinding 
and  polling,  and  to  some  eilent  in  the  manufacture  ol  bills  and 
appurtenances.  The  finished  bbde  is  pnived  by  being  caused 
lo  SIrilc  1  violent  blow  on  a  solid  blod  with  the  Iwo  udcs  flat, 
with  the  edge,  and  lastly  ^Ith  the  backj  after  thb  the  Made  is 
bent  flatwise  in  both  directions  by  hand,  and  finally  Ibe  point  is 
driven  Ibrough  a  steel  plate  about  an  eigliih  of  an  inch  thick. 
In  spite  otaD  the  care  that  can  be  used  both  in  choice  of  maierial 
and  in  workmanBhip,  about  40%  of  the  blades  thus  tried  [now 
only  about  io%J  tail  to  stand  the  proof,  and  are  icjcctcd.  1  h* 
process  we  have  brieffy  described  is  that  of  mnkiDg  a  really  good 
sword;  irf  course,  plenty  oi  cheaper  and  commoner  wecpons  are 
in  the  market,  but  Ihey  are  hardly  fit  lo  trust  a  man's  file  to. 


Is  in  Eng 


traced  bark  m  (be 
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"nttring"  of  di^ce'Tmiui  tod 
[odiu  amu  is  not  a  3«:rcL  of  woiIunaiuhii>,  but  a  due  to  tha 
pcciliu  """""  of  ntkiiig  the  ludiiq  itiKit  .iuclf,  in  which  ■ 
□Tiullizing  pncaa  i>  11  up;  wben  mdUl  of  tbli  teitnm  11 
iv^  out,  the  rautt  ts  a  more  01  Ins  Tegular  mvy  paitern 
nmniiig  ihrnugh  IL  Then  were  euly  medieval  Jamivyniii 
Cn  Gentian  called  vamiiuilf)  bbdct.  No  diOenOce  is  made  bf 
Uiis  in  Uk  pncticsl  qualitin  of  the  blads.  (F.  Po.) 


that  h  b  pnetiolly  tmpossibk  to  decide  by  trill  whelhei  a 
straight «  a  curved  nn»d  a  the  better  under  lU  drcuBHUnces. 
Hie  iKBpu  cu  ma  his  mHd  io  thiee  diSerent  rtja—Vt 
cut,  to  anud  Hid  to  petnt;  and  Us  taaraa  dtpeodi  upon  Ihe 
tnuiisg  <d  his  bone,  hia  skill  in  horsemuubip,  and,  above 
all,  i^KjQ  the  dfiterity  and  methods  of  his  advenaiy.  Thus 
the  ^oci  the  csvalrymaa  caa  praduce  in  combat  dqientfa 
upon  mucb  besides  bi)  aim  or  aims,  and  those  other  can- 
ditloni  cannot  be  rrproduccd  a^niately  enough  to 
make  tnistwoithj  teats.     The  leeult  is  that  cbangei 

t  the  arm  nied  has  been  the 

Tbe  OttatDaa  cavalry  up  to 

centuiy  wu  regarded  at  ooeof 

.   .    nd  so  much  ma  li  dtewM  that 

and  Rnadana  in  their  wars  with  Tvattf 

that  lime  often  canted   "  chevaui-de-tUe "  tD 

inlaatiy  against  these  ledowbtahle  bono- 


=#- 


DK  may  tmdoubtedly  be  liacid   to   this  1 

auperiorily  of  the  Taitt  being  put   down 

though  then  can  I 


The  ihope  ij  the  sword  te  be  ehoien  dependi  abvbuljr 
on  the  purpnae  f»  which  il  b  mainly  intended.  If  for 
cutting  a  curved  Uad^  and  for  thruicing  a  stnight  and 
poinied  one,  will  be  adopted.  The  queitian  naluraOr 
arisEi  a>  la  which  la  Ihe  bctlei  plan  Io  adopt,  and  il  II 
InipAibable  that  a  ddinile  answtf  can  ever  De  ^ven  Io  iL 
^.  ^ V  ,_. !__, ,_  ....  tOapUd  a  . -■  •-'-'- 


!  a  itiaight  bLidc.  and  ui  199B 


infw 


home,  il  will  probably  ti 


±!? 


killed  u  compaird  with 
when  engaged  wEih  that  oi  u 


ipaign.  That  tUa 
argc  pixKigriian  of 
he  British  cavalry 

■at    the  thnutwiU   get 


r» 

SB. 

Weight 
wilheul 
Sabbanl 

Material 
of 

French  cav^  swoid  (men), 
G^^^XsaU'tnien)'. 

1«hea 
Hi 

^    SI    ^ 

n.  ot. 

Sud 

.widi 
wood 

lining. 

I.  Vodtrn  Mililary  5»Wi.— Tbe  present  milllary  awordi  j  "J"  "word 
m  descended  from  Ihe  itraight  "  back-sword  "  and  tbe  Eajlem  !  J^  j^^S," 
idmiur  or  tshrar.  Tbe  difference  between  tbe  curved  "  sabre  "  Krvja  aiul 
ud  stmight  "  swDid  "  has  been  preserved  abroad,  not  only  nvi^rdf.  ant 
infsfl  hul  in  name  ((.J.  !n  German,  Dejin  stands  for  the  ilraighl,     itaH-sejtjai 

id  sad  lot  the  curved,  sword),  thou^  In  English  the  ^ngle    i,low*irith! 


rly  atrai^C  but  of  aufr 

^lance,  fiownnar,  in  1898 
•d  dea^nnl  wholly  hi 

JO.  The  foUowing  year 
t[y  curved  weapon,  but 
pled  vhieb  haa  a  Idtw 
(o  be  uicd  cbiedy  for 

iQcere  and  men  of  eorpa 

lienl ;  but  with  the  officer 


bbould  he  elastic,  toai  Io  itand  bending  oraheavr 
reaking  or  permanent  deformation,  and  yet  ids 
rr  s  powetful  thrust  without  yielding  too  rendDy 
::  it  Duat  ilao  be  at  li^jht  at  ii  pouible  cootiatendy 


«7+ 

■rith  miii|.iti.  tad  ipd  '"'"-»'     M  bar  dcditnu 


At  nutdi  the  cffan  of  diipoaltioii.  (nnviiii  or  "  tuRcfing  "  Ibc 
Btu  at  till  bbite  nducH  wo^t  without  im^uiiit  mtagili,  ud 
li  now  very  UrEdy  adoptedp 
The  opcntioiu  U  muuiKtim.  u  rmrM  m  it  the  Kayl  Snail 


SWORDFISH 

•KilaaiUadaa.  ruXantfWMonby  iiIdH,    ""naFarBaud 
HWtory  o(  the  SwadT^n  i'rrUKliivi  of  the  Royil  Innit uikm  (1U3), 
by  the  preient  miia,  (epnoted  m  Oifari  Labint,  Ac.  (Uwdn, 
■Sop),  civet  lunba  rclssia  ud  dutmu  on  vutoui  pointa. 
AuMinuuhp.— EfirUa  CuiIe,  j^ckwli  and  ifoittrf  ^  Fna 


A  M^  u  (el 


The  ued  blut  ibout  I 


i'»'?<ii.^. 


relnaied  aad  nllad  out  beina  nil*  enlBbly  duped,  aad  lb 
lulleim  farmed  1  the  tuc  (to  shick  tke  kSt  and  pipe  an  oltiiBatel; 
attached)  li  thai  lotwd  fay  nainpuic  under  a  aiacbiae  baramei 
asd  the  Uade  Ii  cut  to  Inmh  and  roughly  palated.  Tbe  Uadi 
Ihoagh  innndiiulcljr  in  tuloulied  Cona,  &  bow  uiaigbtjtlir'flB 

'' ia  mufh'gnniH. 


{hen  rdiealad  and 
■  dead  ham  uid  ■ 


biMetl 


Into  a  batt  of  i3 


_jid  cooaequeathr  baa  tB  b*  M  doin  by  teiuefliK  Ilia  la  aomi- 
pliibad  tnr  hstuv  in  a  bath  rf  aaolteB  kaif  imtir th*  itMl  mmiaaa 
■  particBlar  colour,  at  irtiidi  Man  whSa  hat,  tba  blada  ia  adiwled 
{or  Btruihlnctt  and  curvti  thit  baac  a  ddlcate  operation  aa  it  miBt 
be  pvflonnrd  ^lile  the  bUde  reuliia  ita  temper  a^  neat  b^on 
faaUy cooliDff.  It iaDairEnHiad(odae»aiid tbctaUiwUch^Uuci^ 
■ot  baidniar  purpoaely.  ■■  harder  than  la  deiind  for  BKhiBhu,  u 
aodened  by  dnliiiE,  >iad  Dachised  10  the  nqulred  (om.  Tbel^de 
n  then  ethikI,  raiealed  M  aarliii  temper  «ad  tet,  Ibea  teatcd  aa 
Mlowi;Vh«)  tempered  and  aHlielara  palUdat;  It  it  find  In  ■ 
mvlnne  and  camed  to  ttrDce  an  oalc  block  iriih  a  blov  ol  t»  St 
with  both  its  edge  and  back,  and  vlth  almUar  hlDwa,  but  with  a 
force  of  6a  b.  with  both  Oata.  Theee  tott  detect  San,  aad  over 
or  unda  lemptfriaa.  by  the  breakage  or  diatortioa  of  the  blade, 
Hbt  bkiwt  by  the  Oat  btinc  pankulaily  ararchinfl  teata.  II  the 
l^c  pasea  the  above  tettt/ltla  then  placed  nticaliy  la  a  '"■^*** 

and  tbortcnedsia-  by  bendlDg  towardi  each  flat,  and  j ~ ~~ 

perfect  tnai^iin^:  It  k  then  thortsied  ■  in.,  and  ■ 
Itidf  vhen  luppcmiiic  ■  nliht  of  u  Ri  beaiinc  on  Iti 
teatfl  the  dvLicity  01  the  blade.  Alter  poliihEnc  it  la  agoia  mua 
for  iciniiaa  at  above,  and  mutt  ncsver  paftct  maighUnH.  bat  only 
■hder  31  lb,  and  for  elaatidty  by  a  lutber  •hontning  of  s  in.. 
but  toyaidt  one  flat  only. 

I  The  Introduction  ol  the  ayitem  deeeribal  abort  baa  inatly 
iimpKfied  and  cbenpened  the  proceaa  of  manufactun.  wlue  the 
greater  eaceBaice  of  the  jndnct  and  the  oeverv  and  canaia  teata 
applied  to  it  by  mecbanical  meana  baw  incnaaed  the  atandard 
of  elCciency  of  d»  worda  fn  the  handa  of  the  troopa.  It  b 
certainly  ttue  that,  of  oM,  evcUcnt  Uadea  ven  occatiooaly 
turned  oat  by.  hand,  but  they  wm  crcredingly  cottly.  and . 
the  average  merit  of  avord-blaaa  vhco  tamed  out  in  oumbert 
by  band  waa  poor.  It  muff  not,  howrvrr,  be  auppoaed  that 
the  ETgular  -japthodt  dcsribcd  have  diminated  the  necca^ty 
for  pnon^  tldn.  The  it«l  can  sdQ  be  gpi^i  by  over-  or  under, 
heating,  whether  for  n^ing  ot  hardening;  tempering  and   ICIIing 


5wartt-nuJdn| 


rWirdegaivvail 
I  lUurtratluu.  a' 


k,  ieftili  Drum- 
(EcUnhingh  ud 

in  daaih.  '  Tbe 
•anm  and  private 

Cudt  (Euiopeu 


, .._  !•  Ot  E^Umd  Cntary  (ioduding  a 

bibDography;  LooaoD.  1««3):  Cail  A.  Thimm,  BOIwtnp^y  H 
AiKstr  ani  DuMmt  (Loodo^  1M6).  For  (be  beginntiKi  of  the 
art  inlt^-  J**. daiHafaraai  (a  US.  <tf  1410  tilit^  by  Fnai 


of  Potadlier),  TUarii  it  Fisavmt  ihinort^ 

Farit.l«45)'  Cnaer,£(i.lniKr cf IiiJWipi^^ 

by  A.  Dunaa!  Fariik  1S47). 

rK:tiHliiiy.—Wilkioion,£a«ui<tr)Cv  (London,  ie4i):Latbara. 
"  Tba  Shape  of  Swoid-Bladc^'  Jatnai  of  the  Royal  IJ^  lutiiu- 
tun  (lUl)l  ttany.  MImmrt  mr  la  ■mm  blandtt!  {Situaburg, 
te4i:tnnt.byLi«it..ColoBdMaxweU,  London  1S60). 

For  the  td^ainse  of  Japaneae  nHdi.  tee  A.  DoIh^  "  Jipainc** 
Sword  Blade%^'  ArtkaitL  Jnruf.  kdi.  t,  aiS  (Undon,  1905);  a* 
10  export  of  SuRnan  blade*  to  India,  Lord  DiUon,  ''Armo  and 
Amniir  Abraad,"  ibid.  67, 69^1.  tp.  Fo.)     , 


enuiilt  in  tbe  pmlongatioD  of  tbe  upper  jaw  into  a  lonspointcd 

n«"i     


of  the  jntenrniillaTy  to)  """"""y  boaci,  which  poaiesa  an 
citremeljr  bard  texture;  It  hu  tbc  thipe  (rf  a  nucb  elonggted 
cone,  moie  nr  Ieb  flattened  througbout  Iti  whole  length;  the 
cod  Ii  riiarply  pointed.  It  ii  imootb  above  and  on  the  upper 
put  irf  the  aidea,  and  ton^  below  owing  to  Ibe  pKunte  of 


areelaiuata,  (he  remainder  ol  th 
and  with.ttylihnn  ventral  Ana  aa 


,_ madcrclahd  tunny,  umI 

the  tail  terminala  in  a  pownlul  bDobed  cnndal  fin.  A  kmg  Gn 
occufiea  neatly  the  wbole  length  ol  Ibe  back,  whilit  the  aul 
fin  ii  generally  Intempied  In  the  middle  and  conantuently 
appears  to  be  double.  The  tkln  b  very  firm,  partly  naked, 
partly  with  amall  lanceolate  tcaka  deeply  embedded  la  the  tkia. 
The  iHth  of  ibe  lower  jaw  are,  like  tboae  of  the  upper,  merely 
rudimentary  itmctuiei,  which  render  the  inrface  o(  the  bone 
rough  without  poMeaalng  any  qKoal  foaction. 
Swordfishcs  have  beea  divided  fnio  three  feneiic  ^oopi: — 
c  HiiUfflitnH,  with  a  UA  donal  fin  whkfa  tnn  bi  qnad  out 
likeaaaa,  and  with  veBtnlfiaa  which  •>•  todocad  to  a  pair  id 
tang  nvHf am  •ppeadasea. 

TMraMinu.  with  a  dc«al  fin  of  which  the  anterior  ny>  only 
■■•■'■■  I  low  or  partly  obtotaH. 
BcedingrenuL 

withoiil'venua]  fioa. 

Soordfisfaa  are  tiuly  pdagtc  fithea,  which  either  lingly  or  in 
pain  or  In  inuller  ot  larger  conqjanla  nun  over  the  oceans  of 
the  tropical  and  tubtiopical  lonea  of  both  bcmisphcrea.  Soma 
^■eciet  wander  tegululy  or  itray  far  into  the  tempenlc  leat. 
Some  of  the  tropical  fonns  are  the  laigett  of  AcutlioptciygiaD 
Sihea,  and  not  eiceeded  in  aiie  by  any  other  Teleostean;  luch 
species  attjiin  to  a  length  of  fnim  n  to  ij  ft.,  and  motiis  hava 
been  ptoeived  more  than  3  ft.  long  and  with  1  diamctct  of  at 
least  3  in.  at  the  base.  Tbe  HUHopkini,  which  inhabit  chiefly 
the  Indo-PadOciJceitn,  but  occur  also  in  the  Atlantic,  seem  to 
potsos  in  iheh  high  donal  fin  an  addiiloBal  aid  foi  bconotion. 
During  the  rapid  mavementi  of  the  Gth  thii  Sn  is  folded  down- 
wards on  the  back,  as  li  would  impede  the  velodty  of  piogtct* 

twimmios  lo  a  leliuiely  way.  it  it  Iceauently  teen  with  the  fin 


SWYNFORD— SYBEL 


tnatd,  tad  pidJecUiig  oot^of  tlie  inter,  and  when  qoictljr 
flottiBg  oa  Uie  suifftce  it  can  Mil  Vjr  the  aid  of  the  fin  befoie  tht 
mod,  like  «  boat. 

The  food  ci  the  swordfiahet  fa  the  same  as  that  of  tunnies, 

ud  consists  ct  smaller  fish,  and  probaUj  also  in  great  measore 

of  pelagic  cuttle-fishes.    It  has  been  ascertained  by  actual 

ofatervalioa  that  sironifishes  procure  their  food  1^  dashing 

ktoaschool  ol  fishes,  pierdngand  kilUng  a  nnmber  of  them  with 

\btk  swnrds;  and  tli^  kind  of  veapon  woald  seem  to  be  also 

ptitJculaily  serviceable  in  killing  large  cuttlfr-fish,  like  the  saw 

of  sawfishes,  frUch  is  used  for  the  same  purpose.    Bat  the 

iwords  of  the  large  species  of  HisUcphenu  and  Ttlraptiinis  ate, 

beades,  most  formfdahle  weapons  of  aggressioa.    Tlwse  fishes 

sever  hesitate  to  attack  whales  and  other  large  cetaceans,  and, 

bjr  repeatedly  stabbing  them,  generally  retire  from  the  combat 

victoriotts.     That  th^  oomfaine  in  these  attacks  with  the 

tbfeslwr'Sbatk  is  an  ofteu'repeated  story  which  is  discndxted 

bjr  some  naturalists  on  the  ground  that  the  dentition  of  the 

thresher-shark  is  much  too  weak  to  make  an  impicssMn  on  the 

Ain  of  any  cetacean.     The  cause  which  excites  swoidfishes 

to  such  attacks  is  unknown;  but  they  follow  the  instinct  so 

bKodly  that  they  not  rarely  assail  boats  and  ships  in  a  similar 

nasBer,  evidently  mistaking  them  for  cetaceans^    Th^  essily 

pieroe  the  hgfat  canoes  of  the  natives  of  the  Pacific  islands  and 

the  heavier  boats  of  the  professwnal  swordfish  fishermen,  often 

dangerously  wounding  the  persons  sitting  in  them.    Attacks 

hf  snordfishes  csi  ocean-going  ships  are  so  common  as  to  be 

included  among  sea-risks:  they  are  known  to  have  driven  their 

weapon  throuf^  oopper-sbcathing,  oak<plank  and  timber  to  a 

depth  of  nearly  lo  in.»  part  of  the  sword  projecting  into  the  inside 

of  the  ship;  and  the  force  cequized  to  produce  such  an  effect 

has  been  described  by  Sir  R.  Owen  in  a  court  of  law  as  equal 

to  "the  accumulated  force  of  fifteen  double-handed  hammers," 

and  the  vdodty  as  "  equal  to  that  of  a  swivel-shot  "  and  **  as 

dangerous  in  its  effects  as  a  heavy  artillery  projectile."    Among 

the  «pi>riiTiyM  of  planking  pierced  by  swordfishes  which  are 

preserved  in  the  British  Museum  there  is  one  less  than  a  foot 

iquare  which  encloses  the  broken  ends  of  three  swords,  as  if  the 

fishes  had  had  the  object  of  concentrating  their  attack  on  the 

ame  vulnerable  point  of  their  supposed  enemy.   The  part  of 

the  sword  which  penetrates  a  ship's  side  is  almost  always  broken 

off  and  remains  in  the  wood,  as  the  fish  is  unable  to  execute 

soffidently  powerful  backward  movements  to  free  itself  by 

cxtiicting  the  sword. 

In  the  Mediterranean  and  on  the  Atlantic  coasts  of  the  United 
States  the  capture  of  swordfishes  forms  a  regular  branch  of  the 
fishing  industry.  The  object  of  the  fishery  in  the  Mediterranean 
is  the  common  Eun^ean  swordfish  {Xiphias  gladua),  the  aver« 
age  weight  of  which  is  about  i  cwt.,  and  which  is  abundant 
off  the  Sicilian  coasts  and  on  the  opposite  coast  of  Calabria. 
Tvo  methods  are  employed'-that  by  harpoons,  chiefiy  used  for 
htgu  fish,  and  that  by  peculiarly  constructed  nets  called 
fdamUart^  This  fishery  is  very  productive:  a  company  of 
fisfacxmen  frequently  capture  from  twenty  to  fifty  fish  in  a  single 
day,  and  the  avessge  annnal  catch  in  Sicily  and  Calabria  is 
icpoited  to  be  140,000  kilogrammes  (138  tons).  The  products 
of  the  fisheiy  are  oonaumed  principally  in  a  fresh  state,  but  a 
paction  is  presnvod  in  salt  or  oiL  The  flesh  of  the  swordfish  is 
ffluch  preferred  to  that  of  the  tunny,  and  always  commands  a  high 
price.  Thfa  species  is  occasionally  captured  on  the  British  coast. 
On  the  coast  of  the  United  States  a  different  species,  Bistio- 
Phorus  gUdius,  occurs;  it  »  a  larger  fish  than  the  Mediterranean 
swordfish,  attaining  to  a  length  of  from  7  to  is  f L  and  an 
avera^  weight  of  jooor  400  lb.  It  is  captured  only  by  the  use 
of  the  haipooo.  From  forty  to  fifty  vessels,  schooners  of  some 
so  tons,  aro  annually  oigaged  in  tUs  fishery,  with  an  aggregate 
catch  amounting  annually  to  about  3400  swordfishes,  of  a  value 
of  l4SiOoa  The  flesh  of  tUs  species  is  inferior  in  flavour  to  that 
of  the  Mediterranean' species,  and  is  prindpaUy  consumed  after 
having  been  preserved  in  salt  or  brine* 

Useful  and  detailed  hiformatkm  oa  4!he  swordfish  fishery  can  be 
from  A.  T.  Tboeeti.  "Ia  Peoca  ass  mari  dlmha  e  la 


oeaea  afl'  ealaro  eaeieilaaa  da  Itafianl."  in  Cahleat  sfiWJisiswji 
mliraflsisus/*  di  pue^  m  BtrUma  (i8te):  also  from  La  Ptta  dd 
Pesee-spad*  luih  Sirette  di  Mtssma  (MeastAa,  1880),  and  from 
G.  Brown  Goode,  "  Materials  for  a  History  of  the  Sword-fish."  in 
RepoH  tf  tke  C§mmissio$ur  tf  Pisk  cttd  Piskenes,  pt.  viiL 
(Waald^;ton.  1883).  (A.C.G.) 


SWniFOBD^  CATUim  (c,  ^5S^r403),  wife  of  John  of 
Gaunt,  duke  of  Lancaster,  was  a  daughter  of  Sir  Payne  Roelt, 
a  knight  who-  came  to  England  from  Hainault  in  the  train  of 
Edward  in.'s  queen,  Fhil4)pa«  About  2367  she  married  Sir 
Hugh  Swynfoid  <i34o»i37a),  a  Liaoofaishire  man,  by  whom  she 
had  a  son,  Thomas  (c.  2368-1433),  who  was  a  friend  and  com- 
panion of 'Henry  IV.  both  befora and  after  became  to  the  English 
throne.  Soon  after  her  husband's  death  in  137s  Oatherine  became 
the  mistress  of  John  of  Gannt,  and  in  1396,  neariy  two  yeais 
after  the  duke  bad  become  a  widower  for  the  second  time,  she 
was  married  to  Um  at  Lincoln.  She  died  at  Linoohi  on  the  loth 
of  May  1403.  By  John  of  Gaunt  Catherine  had  four  children, 
all  of  whom  wne  bom  before  their  marriage.  They  wero 
declared  legitimate  in  1397  and  took  the  name  of  Beaufort 
from  one  of  their  father's  catties  in  Anjou  (see  Beauiost). 

STAORIVS  (d.  487),  the  Isst  of  the  independent  Roman 
administrators  of  Gaid,  was  the  son  of  Aegidius,  who  had  seised 
Gaul  while  Ridmer  was  master  of  Italy.  Fronn  464  to  486  he 
governed  that  part  of  Gaul  which  lies  between  the  Maas,  the 
ScheMt  and  the  Seme,  and  wss  termed  "  king  of  the  Romans  " 
by  the  German  invaders,  Franks,  Burgundiims  and  Visigoths, 
who  already  occupied  the  rest  of  GauL  Defeated  In  486  by 
Qovfs,  khig  of  the  SaUan  Franks,  at  the  battle  of  Soissons, 
Syagrius  fled,  leaving  his  land  at  the  mercy  of  the  Franks. 
He  sought  refuge  with  Ahuic  II.,  king  of  the  Visigoths,  at 
Toufeuse,  but  Alaric  fanprisoned  him  instead  of  granting  him 
refuge,  and  ddivered  him  up  to  Clovis.  He  was  eiecuted  in 
487,  secretly  and  by  the  sword,  according  to  Gregory  of  Tours. . 

SyBARIS,  a  dty  of  Magna  Graeda,  on  the  Gulf  of  Tarentum, 
between  the  rivers  Crathis  (Ctati)  and  Sybaris  (Coscfle),  which 
now  meet  3  m.  from  the  see,  but  in  undent  times  had  independent 
months,  was  the  oklest  Greek  cobny  in  this  region.  It  was 
an  Achaean  colony  founded  by  Isus  of  Hdice  (about  730  B.C.), 
but  had  among  its  settlers  many  Troesenians,  who  were  ultimate^ 
expelled.  Placed  in  a  very  fertile,  though  now  most  unhealthy, 
region,  and  following  a  liberal  policy  In  the  admission  of  dtlsens 
from  aJl  quarters,  the  dty  became  great  and  opulent,  with  a  vast 
subject  territoiy  and  divers  daughter  cdonies  even  on  the 
Tyrrhenian  Sea  (Posidoaia,  Laua,  Sddrus).  For  magnlfioencn 
and  hizury  the  Sybarites  were  proveibial  throughout  Greece, 
and  in  the  6th  century  probably  no  Hellenic  dty  could  compare 
with  its  wealth  and  qilendour.  At  length  contests  between 
the  democrats  and  oligarchs,  in  which,  many  of  the  latter  were 
expelled  and  took  refuge  at  Ootona,  led  to  a  war  with  that 
dty,  and  the  Crotoniats  with  very  inferior  forces  were  com* 
pletdy  victorious.  They  rssed  Sybaris  to  the  ground  snd  turned 
the  waters  of  Crathis  to  flow  over  its  ruins  (510  b.c.).  Explorar 
tions  undertaken  by  the  Italian  government  in  1879  *^^  >^7 
failed  to  lead  to  a  precise  knowledge  of  the  site.  The  only 
discoveries  made  were  (r)  that  of  an  extensive  necropoHs,  some 
8  m.  to  the  west  of  the  confluence  of  the  two  rivers,  of  the 
end  of  the  first  Iron  age,  known  as  that  of  Torre  Mordillo,  the 
contents  of  which  are  now  preserved  at  Potenza;  (3)  that  of 
a  necropolis  of  about  400  B.C. — the  period  of  the  greatest 
prosperity  of  Thurii  {q.v.) — consisting  of  tombs  covered  by 
tumuli  (called  locally  Hmptmi),  in  some  of  which  were  found 
fine  gold  plates  with  mystic  inscriptions  in  Greek  characters; 
one  of  these  tumuli  was  over  90  ft.  in  diameter  at  the  base 
witha  single  burial  in  a  sarcophagus  in  the  centre. 

See  F.  Lenonnant.  La  Grande-Gtke,  I.  325  seq.  (Paris,  x88i): 

,68,  152): 


F.  &  Cayallari.  in  Nctuu  dt^i  Scam  (187^^  ^^^,i  !^>  ^ 

(T.As.) 


A.  Pasqui.  ibid.  (1888).  239.  462.  575.  648:  P.  Oni,  m  AUidd  con^ 
ffesso  di  aciaiu  stericJUt  v.  195  sqq.  (Rome,  1904) 


fTBEL.  HBIlfRICH  VOIT  (1817-1895),  German  historian, 
sprang  from  a  Protestant  family  which  had  long  been  established 
at  Soest,  in  Westphalia.  He  was  bom  on  the  and  of  December 
1817  at  Dfisscldorf,  where  his  father  hdd  important  posts  in 
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the  public  wtrrtet  both  mider  tin  Fitncii  and  the  Pnitshuis; 
in  1831  he  bad  been  raised  to  the  hereditary  nobility.  His 
home  was  one  of  the  centres  of  the  vigorous  literary  and  artistic 
life  for  which  at  that  time  Diisseldorf  was  renowned.  Sybel 
was  educated  at  the  gymnasium  of  his  native  town,  and  then 
At  the  nniveraity  of  Berlin,  where  be  came  under  the  influence 
of  Savigny  and  <d  Ranke,  whose  most  distinguished  pupil  he 
was  to  become.  After  taking  his  degree,  he  settled  down  in 
1841  as  PmatdaxeHt  in  history  at  the  univeruty  of  Bonn.  He 
had  akeady  made  himself  Icnown  by  critical  studies  on  the 
history  of  the  middle  ages,  of  which  the  most  important  was  his 
(kfckickU  des  ersien  Kremaugics  (DOaseldorf,  1841;  new  cd., 
Leipzig,  1881),  a  work  which,  besides  its  merit  as  a  valuable 
piece  of  historical  investigation,  according  to  the  critical  methods 
which  he  had  kamt  from  Ranke,  was  also  ol  some  signifiranre 
as  a  protest  against  the  vaguely  enthusiastic  attitude  towards 
the  middle  ages  encouraged  by  the  Romantic  school  Lady 
Duff-Gordon  published  in  i86x  an  English  tzanshition  of  part 
of  this  book,  to  which  are  added  lectures  on  the  crusades 
delivered  in  Munich  in  1858,  under  the  title  History  and 
ItUeFoture  of  the  Crusades,  lliis  was  followed  by  a  study  on 
the  growth  of  German  kingship  {Die  Entstehung  des  detUsdten 
Kdnigitums,  Frankfort,  1844,  and  again  i88x),  after  irhich  he  was 
appointed  professor. 

\  In  the  same  year  (1844)  Sybel  came  forward  prominently 
as  an  opponent  of  the  Ultramontane  party.  The  exhibition 
of  the  Holy  Coat  at  Trier  had  attracted  enormous  numbers  of 
pilgrims,  and  so,  indignant  at  what  appeared  to  him  an  imposture, 
he  assisted  to  publish  an  investigation  into  the  authenticity 
of  the  celebrated  relic  From  this  time  he  began  to  take  an 
active  part  in  contemporary  politics  and  in  controversy  as  a 
strong  though  moderate  Liberal.  In  1846  he  was  appointed 
.professor  at  Marburg,  and  though  this  small  university  offered 
Uttle  scope  for  his  activities  as  a  teacher,  a  seat  in  the  Hessian 
Landtag  gave  him  his  first  experience  of  political  affairs.  In 
1848  he  was  present  at  Frankfort,  but  he  did  not  succeed  in 
winning  a  seat  for  the  National  Assembly*  His  opposition  to 
the  extreme  democratic  and  revolutionary  party  made  him 
unpopular  with  the  mob,  who  broke  his  windows,  as  his  liberalism 
made  him  suspected  at  court.  He  sat  in  the  E^urt  parliament 
of  i8so^  and  was  attached  to  the  Gotha  party,  which  hoped 
for  the  regeneration  of  Germany  through  the  ascendancy  of 
Prussia.  During  the  years  that  followed  all  political  activity 
was  impossible,  but  he  was  fully  occupied  with  his  great  ivork 
Gesckickte  der  ReeoUaientteU  iS/fhiSoo,  for  wfaidi  he  had  made 
profenged  studies  in  the  archives  of  Paris  and  other  conairies. 
The  later  editions  ol  the  eadier  volumes  are  much  enlarged  and 
altered,  and  a  new  edition  was  published  at  Stuttgart  in  188a. 
The  fint  three  volumes  have  been  translated  into  English  by 
W.  C.  Perry  (1867-1860).  In  this  work  he  for  the  first  time 
showed  the  ooiittBiion  between  the  internal  and  estenud  history 
of  France;  he  was  also  the  first,  by  a  systematic  study  of  the 
records,  to  dwck  and  correct  the  tradiUooal  account  of  many 
episodes  in  the  internal  history.  His  demonstration  that 
letters  attributed  to  Marie  Antoinette  wero  not  genuinrroused 
much  interest  in  France.  For  the  history  of  German  thought 
it  was  of  the  greatest  importance  that  a  Liberal  from  the  Rhine, 
by  a  systematic  history  of  the  Revolution,  attempted  to  over- 
throw the  influence  which  the  revolutionary  legend,  as  expounded 
by  French  writers,  had  acquired  over  the  German  mind;  and 
the  book  was  an  essential  past  of  the  Influences  which  led  to 
the  formation  of  a  National  Liberal  school  of  thought.  Sybel 
bad  been  much  influenced  by  Burke,  on  whom  he  had  fiublished 
two  essays.  The  work,  was  in  fact  the  first  attempt  to  substitute 
for  the  popular  representations  of  Thiers  and  Ijimartme  the 
critical  investigation  which  has  been  carried  on  with  such 
brilliance  by  Taine  and  Sorel. 

In  1856,  on  the  recommendation  of  Ranke,  Sybel  accepted 
the  post  of  professor  at  Munich,  where  King  MaximiUan  II. 
of  Bavaria,  a  wise  and  generous  patron  of  learning,  hoped  to 
establish  a  school  of  history.  He  found  here  a  fruitful  field  for 
his  activity.    Besides  oontinaing  his  wv±  oa  the  Revolution 


and  on  the  middle  ases,  he  iras  ooenpfeid  with  the  Hisianea§ 
Seminar  which  he  mstitnted;  with  the  UisUnstke  Zeiteekrifi 
which  he  fotmded,  the  original  and  model  of  the  numerous 
technical  historical  publications  which  now  exist;  and  as 
seczetaiy  of  the  new  historical  commission.  Political  differences 
soon  interfered  with  his  work;  as  an  adherent  of  Prussia 
and  a  Protestant,  especially  as  a  militant  champkm  against 
the  tJltiamontanes,  he  was  horn  the  first  an  object  of  sus- 
picion to  the  Clerical  party.  In  the  polidcal  earitement  vriiicb 
followed  the  war  of  1859  he  found  that  he  could  not  hope  for 
the  unreserved  support  of  the  king,  and  therefore  in  xfl6x  be 
accepted  a  professorship  at  Bonn,  which  he  held  tUl  1875. 
He  was  at  once  elected  a  member  of  the  Prussian  Lower  House, 
and  during  the  next  three  years  was  one  of  the  most  active 
members  of  that  assembly:  in  several  important  d^Mttes  he 
led  the  attack  on  the  government,  and  exposed  the  policy  of 
Bismarck,  not  only  on  finanrial  but  also  on  the  Polish  and 
Danish  affairs.  In  1864  be  did  not  stand  for  re-election,  owing 
to  an  affection  of  the  eyes,  but  in  x866  he  was  one  of  the  first 
to  point  out  the  way  to  a  reconciliation  between  Bismarck 
and  his  former  of^xments.  He  had  a  seat  in  the  Constituent 
Assembly  of  1867,  and  while  he  joined  the  Nati(»al  Liberals  he 
distinguished  hiniself  by  his  opposition  to  the  introduction  ol- 
universal  suffrage,  the  effects  of  which  he,  as  did  many  other 
Liberals,  much  distrusted.  In  1874  he  again  accepted  a  seat  in 
the  Prussian  parliament,  in  order  to  support  the  government 
in  their  conflict  with  the  Clericab,  and  after  1878  with  the 
Sodalista.  In  two  pamphlets,  by  an  analysis  ol  the  tearhfng 
of  the  Socialists  and  a  survey  of  Clerical  poUcy  during  the  xgtb 
century,  he  explained  and  justified  his  opinions;  In  x88o  he 
retired,  like  so  many  other  Liberals,  disheartened  by  the  change 
in  political  life,  which  he  attributed  to  umversal  suffrage^ 

In  1875  he  had  been  appointed  by  Bismarck  to  the  post  ol 
director  of  the  Prussian  archives.  Under  his  supexintendeace 
was  begun  the  great  scries  of  publications,  besides  that  of  the 
cotrespondcnce  of  Frederick  the  Great,  in  the  editing  of  which  he 
himself  took  part.  His  last  years  were  occupied  on  his  great 
work.  Die  Begrilndung  des  deutseken  Reieket  durck  Wilkdm  /. 
(Munich,  1889-1894),  a  wock  of  great  importance,  for  be  was 
allowed  to  use  the  Pnasstan  state  papcn,  and  was  therefore 
enabled  to  write  a  history  of  the  greatest  events  of  his  own 
tisse  with  full  access  to  the  moat  secret  sources  ol  information.* 
As  a  history  of  Prussiaa  policy  from  i860  to  1866  it  is  therefbra. 
of  incomparable  value.  After  the  fall  of  Bismarck  the  per- 
mission to  use  the  secret  papers  was  witfadram,  and  therefore 
vols.  vL  and  vii.,  vdiich  dnl  with  the  years  x866  to  1870,  are  of 
less  importance.  This  work  has  been  translated  into  English 
as  The  Founding  of  the  German  Empire,  by  l/L  L.  Perrin  and 
G.  Bradford  (New  York,  1890-1891).  Sybel  did  not  live  to  write 
the  account  of  the  war  with  France,-  dying  at  Marburg  on  the 
ist  of  August  1895.  His  other  writings  include  Die  dentscha 
Nation  mud  das  Koiserreieh  (x86s)  and  a  huge  number  of 
historical  articles. 

Sybel  left  two  sons,  one  of  indiom  became  an  officer  in  the 
Prussian  army;  the  other,  Ludwig  von  Sybel  (b.  1846),  i»o- 
fessor  of  archaeology  in  the  university  of  Marboxg,  is  the  aathor 
of  several  works  dealing  with  Greek  archaeology. 

Some  of  Sybel's  numerous  historical  and  political  eaaeys  have 
been  coUected  in  Kteine  kistorisehe  Sehntten  (3  vols.,  1863,  x869» 
188];  new  ed.  1897);  Vortr^  mnd  Aitfsaize  (Berlia,  1874);  and 
VortrO^  nnd  Abhandlnngen,  pubUahcd  after  hb  death  with  a 
biograi^cal  introductioa  by  C.  Varrentrapp  (Munich,  1897). 

ETOOPHAirr  (Gr.  ewB^dynyt),  m  andent  Oicece  the  coontcr^. 
part  of  the  Roman  delator  (^.v.),  a  pabUc  informer.  AcconMng 
to  aiujent  anthorities,  the  word  (derived  by  them  from  aGtu», 
"  fig,  "and  ^oiMpr,  **  to  show  ")  meant  one  whoinfenned  against 
another  for  exporting  figs  (which  was  forbidden  by  law) 
or  for  stealing  the  fruit  of  the  sacred  fig>trees,  iriicther  in  time 
of  famine  or  on  any  other  occasion.  Another  old  expianatioft 
was  that  fines  and  taxes  were  at  one  time  paid  in  ^gs,  wine  and. 
(mI,  and  those  who  collected  such  payments  in  kind  were  called 
attcephsnti  beoaase  theyJ^pusentedL"  jsabttcly  handed  then 
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over  to  the  State.  BSdch  suggested  that  the  iiord  sigatfied  one 
who  laid  an  infommtibn  in  reference  to  an  object  of  trifling  value, 
such  as  a  fig  ^.  "  I  don't  care  a  fig  about  it  'Oi  but  there  leema 
no  authofity  for  such  a  use  ol  am»  in  Gredi.  According  to 
C  Sittl  {DU  GekOrim  dtr  Grieehm  und  Rdmer,  Ldpng.  1890), 
the  irord  refers  to  an  obscene  gesture  of  phallxc  significance 
(see  also  A.  B.  Cook  in  Classical  Renew,  August  1907),  called 
"  showing  the  fig  "  {/aire  lajipujar  lafica  or  Ufiche),  originaily 
prophylactic  in  character.  Such  gesture,  directed  towards  an 
inoffensive  person,  became  an  insult,  and  the  word  sycophant 
might  imply  one  who  insulted  another  by  bringing  a  frivolous 
or  malicious  accusation  against  him.  According  to  S.  Reinach 
{Revue  des  iUtdes  grecqutSf  zix.,  1906),  who  dtaws  special  attention 
to  the  similar  formation  **  hierophant,  "  the  sycophant  was  an 
of&dal  connected  with  the  cult  of  the  Phytalidae,  whose  epony- 
raus  Fhytalus  was  rewarded  with  a  fig<tree  by  the  wandering 
Dcmeter  in  return  for  his  hospitality.  The  final  act  of  the  cult, 
the  "  exaltation  "of  the  fig,  with  which  Reinach  compares  the 
"exaltation"  of  the  ear  of  com  by  the  hierophant  at  the 
Elcusinian  mysteries,  was  performed  by  the  syoophant. 
Again,  like  the  hiero^ant,  the  sycophant  pubhcly  pronounced 
the  formula  of  exdusion  of  certain  unworthy  persons  from  the 
celcbmtion  of  the  mysteries  of  the  fig.  As  the  cult  of  the 
Phytalidae  sank  into  insignificance  beside  the  greater  mysteries, 
the  term  sycophant  survived  in  popular  lai^uage  in  the 
sense  of  an  informer  or  denouncer,  whose  charges  deserved 
but  little  consideration.  L.  ShadwcII  suggests  that  the  real 
meaning  is  "  fig-discoverer,"  not  "  fig-informer,"  referring  to 
the  bladimailer  who  discovers  the  "  figs  "  (that  is,  the  money) 
of  the  rich  man  and  forces  him  to  hand  it  over  by  the  threat 
of  bringing  a  criminal  accusation  against  him.  It  must  be 
remembered  that  any  Athenian  citizen  was  at  liberty  to  accuse 
soother  of  a  public  offence,  and  the  danger  of  sudi  a  privilege 
being  abiised  is  sufficiently  obvious.  The  people  naturally 
looked  upon  all  persons  of  wealth  and  position  with  suspicion, 
and  were  ready  to  believe  any  charge  brought  against  them. 
Such  prosecutions  also  put  moaey  into  the  pockets  of  the  judges, 
and,  if  successful,  into  the  public  treasury.  In  many  cases  the 
accused  penons,  in  otdier  to  avoid  the  indignity  <^  a  public 
trial,  bought  o0  their  accusers,  who  found  in  this  a  fruitful  source 
of  revenue.  Certain  legal  remedies,  intended  to  prevent  the 
•buaea  of  the  system,  undoubtedly  existed.  Persons  found 
guilty  of  bringing  false  charges,  of  blackmail,  or  of  suborning  false 
witnesses,  were  liable  to  crinunai  peosecution  by  the  state  and 
a  fine  on  oonviction.  Penakics  were  also  inflicted  if  an  accuser 
iaikd  to  cany  the  pcosecutien  through  or  to  obtain  a  fifth  part 
of  the  votes.  But  these  remedies  were  rather  simple  deterrents, 
and  instances  of  informers  being  actually  brought  to  trial  are 
isre.  sycophants  were  an  inseparable  acoomponhnent  of  the 
democracy,  and  the  profiession,  at  least  from  a  political  pofait  of 
view,  waa  not  regazded  as  in  any  way  dishonourable.  The  idea 
of  enoourai^ng  the  dtizcna  to  assist  in  the  detection  of  crime 
or  treason  against  the  state  was  commendable;  it  was  not  the 
use,  but  the  abuse  of  the  privilege  that  was  so  injurious.  AUu- 
flkms  to  the  sycophants  are  frequent  In  Arist0|dianc8  and  the 
Attic  oraton.  The  word  is  now  generally  used  in  .the  sense  of 
a  Clinging  flatterer  of  the  great* 

See  Meier  and  Schfimann,  Dw  aUUcke  Pfum  fed.  J.  H.  Lipdus, 
1883-1887);  artkJe  by  C  R;  Keonedy  and  Hk  Holden,  in  Smith's 
Dutiouary  of  Anligutlies  (3rd  ed.,  1891). 

gyininiAM,  charia  bdward  pouinr-THOifsoir, 

ist  Babobi(i799*xS4i)i  BxMsh  sutcsmin,  was  bom  on  the  13th 
of  September  1799^  being  the  sen  of  John  Buncombe-Poulett- 
Thomson,  aX^ondoh  merdumt.  After  some  years  spent  hi  his 
father's  business  in  Russia  and  in  London  he  was  returned  to 
the  House  of  Commons  for  Dover  in  1826.  In  2830  he  joined 
Lord  Gn^s  ministry  as  vice-presldsnt  of  the  board  of  trade 
and  treasorer  of  the  narvy.  A  free-trader  and  an  expert  In 
finandal  matters  he  was  uected  M.P.  for  Manchester  in  1839, 
a  sent  wliich  be  oocJbpied  for  many  yean.  He  was  continuously 
occupied  with  negotiations  affect&g  international  commerce 
until  i8i9f  whenheaccepted  the  ^ovemor-generalahijpof  Canada, 


where  it  fiit  to  his  lot  to  establish  the  union  of  tJ^ier  and  Lower 
Canada     His  services  in  establishing  the  Canadian  constitution 


recognized  in  1840  by  a  K.C.B.  and  a  peerage  He  took 
the  title  tA  Baron  Sydenham  of  Sydenham  in  Kent  and  Toronto 
in  Canada.  He  died  unmarried  on  the  4th  of  S^tember  1841, 
when  his  peerage  became  extinct. 

His  liemoirs  were  published  by  his  brother,  G.  J.  Poulett  Scrope, 
in  1843'. 

STDENHAK,  THOMAS  (1624-1689),  English  physician,  was 
bora  on  the  loth  of  September  1624  at  Wynford  Eagle  in  Dorset, 
where  his  father  was  a  gentleman  of  property  and  good  pedigree. 
At  the  age  of  eighteen  he  was  entered  at  Magdalen  Hall,  Oxford; 
after  a  short  period  his  college  studies  appear  to  have  been 
interrupted,  and  he  served  for  a  time  as  an  ofiScer  in  the  army 
of  the  parliament.  He  completed  his  Oxford  course  m  1648, 
graduating  as  bachelor  of  medicine,  and  about  the  same  time 
he  was  elected  a  fellow  of  All  Souls  College.  It  was  not  until 
nearly  thirty  years  hiter  (1676)  that  he  graduated  as  M.D.,  not 
at  Oxford,  but  at  Pembroke  Hal),  Cambridge,  where  his  eldest 
son  was  then  an  undergraduate.  After  1648  he  seems  to  have 
spent  some  time  studying  medicine  at  Oxford,  but  he  was  soon 
again  engaged  in  military  service,  and  in  1654  he  received  the 
sum  of  £600,  as  a  result  of  a  petition  he  addressed  to  Cromwell, 
setting  forth  that  various  arrears  were  due  to  two  of  his  brothers 
who  had  been  killed  and  that  he  himself  had  faithfully  served 
the  parliament  with  the  loss  of  much  blood.  In  1655  he  resigned 
his  fellowship  at  All  Souls  and  married,  and  probably  a  few 
years  later  went  to  study  medicine  at  Montpdlier.  In  1663  he 
passed  the  examinations  of  the  College  of  Physicians  for  their 
licence  to  practice  in  Westminster  and  6  m.  round;  but  it  is 
probable  that  he  had  been  settled  in  London  for  some  time  before 
that.  This  minimum  qualification  to  jn-actise  was  the  single 
bond  between  Sydenham  and  the  College  of  Physicians  through- 
out the  whole  of  his  career.  He  seems  to  have  been  distrusted 
by  some  members  of  the  faculty  because  he  was  an  innovator 
and  something  of  a  plain-<lcalcr.  In  his  letter  to  John  Mapletoft 
he  refers  to  a  class  of  detractors  "  qui  vitio  statim  vertunt  si 
quis  novi  aliquid,  ab  illis  non  prius  dictum  vel  eUam  inauditum, 
in  medium  proferat  ";  and  in  a  letter  to  Robert  Boyle,  written 
the  year  before  his  death  (and  the  only  authentic  specimen  of 
his  English  composition  that  remains),  he  says,  "  I  have  the 
happiness  of  curing  my  patients,  at  least  of  having  it  said  con- 
ceroing  me  that  few  miscarry  under  me;  but  [I]  cannot  brag 
of  my  correspondency  with  some  other  of  my  faculty  .... 
Though  yet,  in  taken  fire  at  my  attempts  to  reduce  practice 
to  a  greater  easiness,  plainness,  and  in  the  meantime  letting  the 
mountebank  at  Charing  Cross  pass  unrailed  at,  they  contradict 
themsdves,  and  would  make  the  world  believe  I  may  prove 
more  considerable  than  they  would  have  me."  Sydoiham 
attracted  to  him  in  warm  frinidshipsome  of  the  most  discriminat- 
ing men  of  his  time,  such  as  John  Locke  and  Robert  Boyle.  His 
fiiit  book,  Methodus  curandi  febreSf  was  published  in  i66d; 
a  second  edition,  with  an  additional  chapter  on  the  plague, 
in  r668;  and  a  third  edition,  much  enlarged  and  bearing  the 
better-known  title  of  Ohseroationes  medicae,  in  1676.  His  next 
publication  was  in  1680  in  the  form  of  two  Episiolae  respon- 
soriae,  the  one, "  On  Epidemics,  "  addressed  to  Robert  Brady, 
regius  professor  of  physic  at  Cambridge,  and  the  other  "On 
the  Lues  venerea,  "  to  Henry  Paman,  public  orator  at  Cambridge 
and  Gresham  professor  in  London.  In  X682  he  issued  another 
Dissertatio  tpistciaris,  on  the  treatment  of  confluent  small-pox 
and  on  hysteria,  adckessed  to  Dr  William  Cole  of  Worcester. 
The  TrackUus  de  podagra  et  kydrope  came  out  in  1683,  and  the 
Schedida  monitoria  de  novae  fdris  ingressu  in  1 686.  His  last  com- 
pleted work,  Processus  iniegri,  is  an  outline  sketch  of  pathology 
and  practice;  twenty  copies  of  it  were  printed  in  169s,  and, 
being  a  compendium,  it  has  been  more  often  repnblohed  both 
in  England  and  in  other  countries  than  any  other  of  his  writings 
separatdy.  A  fragment  on  pulmonary  consumption  was  found 
among  his  papers.  Hia  oolkctcd  writings  occupy  about  600 
pages  8vo,  in  the  Latin,  though  whether  that  ok  Engliah  was  the 
language  in  which  they  were  originally  written  is  disputed* 
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Hardly  anything  it  kncwn  of  Sydeohaai'a  penmal  Ustory 
ID  London.  He  died  in  London  on  tlie  29th  of  December  1689, 
and  was  buried  in  the  church  of  St  James's,  Piccadilly,  where 
a  muial  slab  was  put  up  by  the  College  of  Physidans  in  18x0. 

Althotn^  Sydenham  was  a  highly  Micoei^ttl  practitioaer  and 
aaw,  besides  foreign  reprints,  more  than  one  new  edition  of  hia 
various  tractates  called  lor  in  his  lifetime,  his  fame  as  the  father  of 
Ei^ltsh  medicine,  or  the  English  Hippocrates,  was  decidedly 
posthumous.  For  a  long  time  he  was  held  in  vague  esteem  for  the 
success  of  his  cooling  for  rather  expectant)  treatment  of  small-pox. 
for  his  laudanum  (the  first  form  of  a  tincture  of  opium),  and  for  his 
advocacy  of  the  use  of  Peruvian  bark  in  quarun  agues.  There 
were,  however,  those  among  his  contemporaries  who  understood 
something  of  Sydenham's  importance  in  fauger  mattera  than  details 
of  treatment  and  pharmacy,  chief  among  them  being  the  talented 
Richard  Morton.  But  the  attitude  of  the  academical  medicine  of 
the  day  is  doubtless  indicated  in  Martin  Lister's  use  of  the  term 
*'  sectaries  "  for  Sydenham  and  his  admirers,  at  a  time  (1694)  when 
the  leader  had  been  dead  fiv«  years.  If  there  were  any  doubt 
that  the  opposition  to  him  was  quite  other  than  politics!,  it  would 
be  set  at  rest  by  the  testimony  of  Dr  Andrew  Srown,^  who  went 
from  Scotland  to  inquire  into  Sydenham's  practice  and  has 
incidentally  revealed  what  was  commonly  thought  of  it  at  the  time, 
in  his  Vindicatory  Sckedmk  concemini  the  New  Cure  of  Feoers.  In 
the  series  of  Harveian  orations  at  the  College  of  Physiciaiis,  Syden- 
ham is  first  mentioned  in  the  oration  of  Dr  John  Arbuthnot  («727)i 
who  styles  him  "  aemulus  Hippocratis."  H.  Boerhaave.  the  t^yden 
professor,  was  wont  to  speak  of  him  in  His  class  (which  had  alwayrs 
some  pupils  from  England  and  Scothtnd)  as  '*  Angliae  lumen,  artn 
Phoebum,  veram  Hippocratici  viri  spedeoL'*  A.  von  Haller  also 
marked  one  of  the  epochs  in  his  scheme  of  medical  piugisus  with  the 
name  of  Sydenham.  He  is  indeed  famous  because  he  inaueurated 
a  new  metnod  and  a  better  ethics  of  practice,  the  worth  and  diff umve 
influence  of  which  did  not  become  obvious  (except  to  those  who 
were  on  the  same  line  with  himself,  such  as  Mocton)  until  a  good 
pumy  years  afterwards.  It  remains  to  consider  briefly  what  his 
innovations  were. 

First  and  foremost  he  did  the  best  he  could  for  his  patients,  and 
made  as  little  as  posnble  of  the  mvsteries  and  traditional  do|[mas 
of  the  craft.  All  the  stories  toki  01  him  are  characteristic.  Called 
to  a  ttotleman  who  had  been  subjected  to  the  lowering  treatment, 
and  finding  him  m  a  pitiful  state  of  hysterical  upset,  he  "conceived 
that  this  was  occasioned  partly  by  his  long  illness,  partly  by  the 

Erevious  evacuations,  and  partly  by  emptiness.  I  therefore  ordered 
im  a  roast  chkken  and  a  pint  of  canary."  A  gentleman  of 
fortune  who  was  a  victim  to  hypochondria' was  at  length  told 
by  Sydenham  that  he  could  do  no  more  for  him,  but  that  there 
was  living  at  Inverness  a  certain  Dr  Robertson  who  had  -great 
skill  in  cases  like  his;  the  patient  journeyed  to  Inverness  full  of 
hope,  and,  finding  no  doctor  of  the  name  there,  casne  back  to  London 
fuU  of  ra^.  but  cured  withal  of  his  complaiat.  Of  a  piece  with 
this  is  hb  famous  advice  to  ^r  Richard  Blackmore.  When  Black- 
more  first  engaged  in  the  study  of  physic  he  inquired  of  Dr  Sydenham 
what  authors  he  should  read,  and  was  directed  by  that  physician  to 
Don  Qmxote,  '*  whkh."  ssid  he,  *'  is  a  very  good  book;  I  read  It 
stUL"  There  were  oases,  he  tella  us,  in  hia  practice  where  "  I  have 
consulted  my  patient's  safety  and  my  own  reputation  most  effectu- 
ally by  doing  nothing  at  all."^  It  was  in  thie  treatment  of  small- 
pox that  his  startling  innovations  in  that  direction  made  most  stir. 
It  would  be  a  mistaice,  however,  to  suppose  that  Sydenham  wrote 
BO  long  prescriptions,  after  the  fashion  of  the  time,  or  waa  entirely 
free  from  theoretical  bias.  Doctrines  of  disease  ^he  had,  as  every 
practitioner  must  have;  but  he  was  too  much  alive  to  the  multi- 
pHdty  of  new  facts  and  to  the  infinite  variety  of  individual  con- 
stitutions to  aim  at  synunetry  in  his  theoretical  views  or  at  con- 
•Utency  between  his  practice  and  his  doctrines;  and  his  treatnMBt 
was  what  he  found  to  answer  best,  whether  it  were  suundum  arUm 
or  not.  His  fundamental  idea  was  to  take  diseases  as  thejr  pre- 
sented themsehrcs  In  nature  and  to  draw  up  a  complete  picture 
("  KrankheitsbiM  "  of  the  Germans)  of  the  objective  charscters  of 
each.  Most  forms  of  ill-health,  he  insisted,  had  a  definite  type, 
comparable  to  the  types  of  animal  and  vegetable  species.  The  con- 
formity of  type  in  the  symptoms  and  course  of  a  malady  was  due 
to  the  uniformity  of  the  cause.  The  causes  that  he  dwelt  upon 
were  the  "  evklent  and  conjunct  causesL**  or,  in  other  words,  the 
morbid  phenomena;  the  remote  causes  he  thought  it  vain  to  seek 
after.  Acute  diseases,  such  as  fevcra  and  ioflamantkms,  he  regarded 
as  a  wholesome  conservative  effort  or  reaction  of  the  organism  to 
meet  the  blow  of  some  injurious  influence  operating  from  without ; 
ta  tills  he  followed  the  Hlppocratic  teaching  ck»ely  as  well  as  the 
Hippocretic  practice  of  watching  and  aiding  the  natural  crises. 
Chronic  <fiscases,  on  the  other  hand,  were  a  diepreved  state  of  the 
humoura,  mostly  due  to  errora  of  diet  and  general  manner  of  life,  for 
which  we  ourselves  were  directly  accountable.  Hence  his  famous 
dictum:  **aenioi  dico.  qui  ut  plurimum  Deum  habent  authorem, 

*  See  Dr  John  Brown's  Ifsros  jafciwsasi,  art.  '*  Dr  Andrew  Brown 
and  Sydeotom." 


sicut  chronki  ipsos*  oosl'*  Sydenham's  nosologiesl  method  la 
essentially  the  modem  one,  except  that  it  wanted  the  morbid 
anatomy  part,  a^iich  was  first  introduced  Into  the  "  natural  history 
of  disease  **  by  Mo^pigni  aeariy  a  oeotury  later.  In  both  depart- 
ments of  nosology,  the  acute  and  the  chronic,  Sydenham  oon- 
trUwted  target  to  the  natural  history  by  his  own  accurate  observa- 
tion and  philosophical  comparison  01  case  with  casaand  type  with 
type.  ■  T**e  OhsertaUoHes  medicae  and  the  first  Epiudia  resfonsorw 
contain  evidence  of  a  dose  study  of  the  various  feven,  fluxes  and 
other  acute  nial|dies  of  London  over  a  series  of  years,  their  dtf  er- 
enccs  from  year  to  year  and  from  season  to  season,  together  widi 
references  to  the  .prevailing  weather — the  whole  body  of  obaervn- 
tions  bdiMT  used  to  illustrate  the  doctrine  of  the  "  epidemic  oon- 
stitutKMi  ''^of  the  year  or  season,  which  h^  conddered  to  depend 
often  upon  •  inscrutable  telluric  causes.  The  txpe  of  the  acute 
disease  varied,  he  found,  according  .to  the  year  and  season,  and 
the  right  treatment  could  Aot  be  adopted  untu  the  type  was  kaown. 
There  had  been  nothing  quite  Kke  thte  In  medical  hterature  since 
the  Hippocratic  treatise,  lUpl  Mmt,  MAtwv,  rtewr;  and  there  are 
probably  some  germs  of  truth  in  it  still  undevek»ped,  although  the 
modera  scaenoe  of  epidemiology  has  introduced  a  whole  new  set  of 
considerations.  Among  other  things  Sydenham  is  credited  with 
the  first  diagnotts  of  soulatina  ana  with  the  modem  definition  of 
chorea  Gn  &hed.  momiL).  After  small-pox,  the  diseases  to  which 
he  referi  most  are  kytteii^  and  gout,  his  description  of  the  latter 
(from  the  symptoms  in  hia  own  person)  being  one  of  the  classical 
^eces  of  medical  writing.  While  Sydenham^  "  natural  history  '* 
method  has  doubtless  been  the  chief  ground  of  his  great  post- 
humous fame,  there  can  be  no  question  that  another  reason  for  the 
admiration  of  posterity  was  that  which  is  indkated  by  R.  G. 
Latham,  when  he  says,  "  I  believe  that  the  moral  element  of  n 
liberal  and  candid  spirit  weat  hand  in  hand  with  the  intellectual 
qualifications  of  observation,  analysis  and  comparison." 

Among  the  lives  of  Sydenham  are  one  ^anonymous)  by  Samuel 
Johnson  in  John  Swan'a  translation  of  his  works  (London.  1742), 
another  by  C.  G.  KQhn  in  his  edition  of  his  works  (Leiprig.  i8s7}.  and 
a  third  by  Dr  R.  G.  Latham  in  his  translation  of  bis  works  published 
in  London  by  the  Sydenham  Society  in  1848.  See  also  Fr6d6ric 
Picard,  Sydenham,  savie^sa  tnarts  (Paris,  1889),  and  J.  F.  Payne, 
r.  Sydenham  (London,  1900).  Dr  John  Brown's  ^  Locke  and 
Sydenham,"  in  ffsros  smbsecieae  (Edinburgh,  1858),  Is  of  the  nature 
01  eulogy*  Many  collected  editions  of  his  works  have  beep  pub- 
lished, as  well  as  translations  into  English,  German.  French  and 
Italian.  Dr  W.  A.  Greenhill's  Latin  text  (London,  184^,  Syd.  Soc.) 
is  a  model  of  editing  and  indexing.  The  most  interesting  summary 
of  doctrine  and  practice  by  the  author  himself  b  the  introduction 
to  the  3rd  edition  of  ObetrvaiUmu  medicae  (1676). 

STDBNHAII,  a  laxge  residential  district  in  the  soath  of 
London,  England,  panly  within  the  metropolitan  borough  of 
Lewisham  (^.v.).   The  Crystal  Palace  iq.v.)  is  in  this  district. 

STDIIET,  the  capital  of  New  South  Wales,  Australia,  in 
Cumberland  county,  on  the  east  coast  of  the  continent,  situated 
on  the  south  shore  of  Port  Jackson  (9.V.),  in  33*  15'  44'  S.,  151* 
I  a'  23'  E.  Few  capitals  in  the  world  can  rival  Sydney  in  natural 
advantages  and  beiuty  of  site.  It  stands  on  undulating  and 
easily  drained  ground,  upon  a  bed  of  sandstone  rode,  on  a 
peniDSula  jutting  into  one  of  the  deepest,  safest  and  most 
beautiful  harbours  in  the  world;  and  in  addition  it  lies  in  the 
centre  of  a  great  carboniferous  area.  The  metropolitan  area  of 
Sydney  conaists  of  a  peninsula,  about  13  m.  in  length,  lying 
between  the  Parramatta  and  George's  riven.  The  sea  frontnga 
of  this  avea  stretches  for  la  m.  from  the  South  Head  of  Port 
Jackson  to  the  North  Head  of  Botany  Bay;  it  consists  of  bold 
cliffs  alternating  with  beautiful  beaches,  of  whidi  some  are 
connected  with  the  city  by  tramway,  and  form  favoaite 
places  of  resort.  The  city  proper  occupies  two  indented  tongoct 
of  land,  having  a  water  frontife  on  Port  Jackson,  and  extending 
from  RusbcuUer's  Bay  on  the  east  to  BUckwattle  Bay  on  the 
west,  a  distance  of  8  m.,  nearly  two  mOes  of  which  b  occupied 
by  the  Domain  and  the  botanical  gardeds.  The  business 
quarter  b  a  limited  area  lying  between  Darling  Harbour  and  tha 
Domain.  The  streets  are  irrqsular  in  width,  some  of  them  narrow 
and  dose  together,  while  those  leading  down  to  Dading  Hatboor 
have  a  steep  incline.  Sydney  has  in  conBeqaeBce  moie  than 
nsually  the  appearance  of  an  old-world  town. 

The  main  street  of  the  dty,  George  Street,  bam.  hmg, 
tunmng  from  north  to  south;  it  contains  the  town*hall,  the  post 
office  and  the  Anglican  cathedraL  The  post  oflke  b  a  hand- 
some sandstone  building  in  Renaissaace  style;  it  b  «^'*''**nadrd 
on  two  sides  with  polished  granite  columns  and  snrmounied  by 
a  dock  tow«r,  containing  a  peal  of  bells.  The  to«»haU,  a  lMf» 
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florid  bttOdbg  of  Ctudc  order,  sUads  on  an  eminence,  and  !t8 
dock  tower  forms  a  landmark ;  it  contains  the  spacious  Centennial 
Hall  (commemorating  the  first  Australian  colonization  here  in 
1787),  and  has  one  of  the  finest  organs  in  the  world.  Opposite 
are  the  Queen  Victoria  Markets,  a  striking  Bjrzantlne  erection, 
capped  by  numerous  turrets  and  domes.  Adjoining  the  town  hall 
ii  the  Anglican  cathedral  of  St  Andrew,  in  the  Perpendicular  style; 
it  has  two  towers  at  the  west  end  and  a  low  central  tower  above 
the  intersection  of  Uie  nave  and  traiisepts,  with  a  very  handsome 
diapter  house.  Second  in  importance  to  George  Street  is  Pitt 
Stzeet,  which  runs  pasaUel  to  it  from  the  Circular  Quay  to  the  rail' 
vay  station;  Macquaxie  Street  runs  alongside  the  Domain  and 
contains  a  number  of  public  bufldings,  including  the  treasury,  the 
office  of  public  works,  the  houses  of  parliament  and  the  mint.. 
Id  Bridge  Street,  bdund  the  office  of  public  works,  are  the  ex* 
change  and  the  crown  lands  office.  All  these  government  offices 
are  in  dasdcal  style.  Hie  Roman  Catholic  Cathedral  of  St 
Maxy  lies  on  the  north-east  side  of  Hyde  Park;  it  is  a  splendid 
Gothic  struauxe,  the  finest  in  Australia.  Ihis  cathedral  has 
been  twice  destroyed  by  fire,  and  the  ezistiDg  building,  from  the 
designs  of  Mr  W.  W.  WaideU,  was  consecrated  in  1005.  Govern- 
ment House,  the  residence  <k  the  governor-general,  an  excellent 
Tudor  buHcting  erected  in  1837,  uid  several  times  enlarged,  is 
dehghlfuUy  situated  in  the  Domain,  overlooking  Farm  Cove. 
The  residence  of  the  state  goveiaor  b  at  Rose  Bay,  east  of  the 
dty.  At  the  top  of  King  Street  there  is  a  statue  of  Queen 
Mctoria  and  dose  by  a  statue  of  Prince  Albert,  at  the 
entrance  to  Hyde  Puk,  in  which  the.  nx»t  elevated  spot 
is  occupied  by  a  statue  of  Captain  Cook.  The  univenity 
stands  in  its  own  grounds  on  the  site  of  Grose  Farm,  the 
scene  of  one  of  the  earliest  attempts  at  government  fann- 
ios.  like  most  of  the  buildings  at  Sydney,  the  university  is 
bdli  el  the  excellent  sandstone  from  the  quarries  of  Pymont; 
it  ii  15th-century  Gothic  in  st^de  and  stands  at  the  top  of  a 
sentle  slope,  surrounded  by  gardens.  Around  it  lie  three  Gothic 
coQcges  in  the  J4th-century  style,  affiliated  to  the  university 
and  known  as  St  Paul's,  St  John's  and  St  Andrew^  They  are 
residential  colleges  bdon^^  respectively  to  the  Anglicans, 
Roman  Catholics  and  Presbyterians.  The  university  provides 
ostnictioa  and  grants  degrees  in  arts,  law,  medicine,  science 
and  engiiieering;  instruction  in  theology,  however,  is  given, 
Bot  by  the  university,  but  by  the  different  affiliated  colleges. 

To  compensate  for  the  nanownesaof  its  streets  and  its  lack 
of  fine  promeiVMles  Sydney  possesses  a  number  of  grand  paxka, 
nrpasied  in  few  other  capitals.  Hyde  Park  is  a  plateau  almost 
in  the  centre  of  the  dty,  which  In  the  early  days  of  Sydney  was 
Qsed  as  a  race-course.  Adjoining  ut  two  smaller  parks.  Cook 
Park  and  Philq)  JPark,  while  nortii  of  these  stretches  the 
Domain  and  the  botanical  gardens.  The  Doaiain  embraces 
138  acres,  eTrteading  ak>ng  one  side  of  Woolloomooloo  Bay  and 
mnoundlng  Farm  Cove,  hi  which  the  warships  belonging  to 
the  Australian  station  are  usually  anchored;  in  this  charming 
opanse  of  park  land  are  the  governor's  resklenoe  and  the 
National  Art  GaOery,  which  bouses  a  splendid  collection  of 
pianres  by  modem  artist^  sUtuary,  pottery  and  other  objects 
of  art.  llie  botanical  gardens  on  the  southern  shores  of  Farm 
Cove  are  ttw  finest  in -the  Commonwealth  and4ae  distinguished 
ior  theb  immense  collection  of  exotics.  On  the  south-east  of 
the  dty  lie  Moose  Park,  600  acres  In  extent,  mnfaining  two 
fine  cricket  gitMmds  and  the  show  grounds  of  the  agikttUural 
society,  and  Centennial  Park,  formerly  a  water  reserve  of  768 
acres.  Adjoining  Moore  Park  is  tht  metfopoEtan  race-course 
of  RandwkL  There  are  numerous  other  and  smaller  palks» 
of  which  the  chief  are  Wentworth  Park  laid  out  on  the  site 
of  B^ckwaltle  Swamp,  Prince  Alfred  Park,  Behnoie  Park  and 
Victoria  Park  adjoining  the  university  grounds. 
^  Sydney  harbour  is  divided  into  a  number  of  inlets  by  pr> 
jecting  headlands.  Tbi  head  of  WooUoomooloo  Bay,  Sydney 
Cove,  the  shallow  bay  between  Dawes  and  Millers  Point,  and 
Darling  Harbour,  are  lined  with  wharves.  The  Circular  Quay 
&t  the  head  of  Sydney  Cove  Is  1300  ft.  long,  and  here  all  the 
great  ocean  liners  from  Europe,  China  and  Japan  are  berthed. 


whUe  to  the  great  wharf  In  Woolloomooloo  Bay,  3000  ft.  in  length, 
the  American  liners  and  the  majority  of  the  small  coasting 
vessels  come  to  dischaige  their  cargoes.  The  whole  of  the  eastern 
side  of  Darling  Harbour  is  occupied  by  a  succession  of  wharves 
and  piers,  there  being  in  all  4000  ft.  of  wharfage.  Conneaed 
with  the  main  railway  system  of  the  colony  is  the  Darling 
Harbour  Wharf  1260  ft.  long  and  equipped  with  electric  light, 
stationary  and  travelling  hydraulic  cranes,  machinery  for  meat 
freezing,  and  large  sheds  for  storing  com  and  wool.  ^  addition 
to  these  there  are  wharves  at  Pyrmont  and  Blackwattle  Bay, 
respectivdy  3500  ft.  and  1400  ft.  long.  These  harbours  on  the 
eastem  side  of  Sydney  are  mainly  frequented  by  cargo  boats 
trading  in  coal,  com,  frozen  meat,  wool,  hides  and  various  ores. 
The  total  length  of  quays  and  wharves  belonging  to  the  pott 
amounts  to  some  33  m.  The  dodc  accommodation  is  extensive. 
On  Cockatoo  Island,  a  few  miles  west  of  the  dty,  the  government 
have  two  large  dry  docks,  the  Fitzroy  dodc,  450  ft.  long,  and  the 
Sutherland  dock,  630  ft.  Mort'a  dock,  another  large  dry  dock, 
is  at  Mori's  Bay,  Bahnain,  while  there  are  five  floating  dcxks 
with  a  combined  lifting  power  of  3895  tons,  and  the  three  patent 
slips  in  Mort's  Bay  can  raise  between  them  3040  tons.  Prior  to 
1899  the  jurisdiction  of  the  port  was  In  the  hands  of  a  marine 
board,  three  members  of  which  were  dected  by  the  shipping 
interest,  and  the  renudning  four  nominated  by  the  government, 
but  in  that  'year  the  board  was  replaced  by  a  single  official^ 
known  as  the  superintendent  of  the  department  of  navigation 
and  respondble  to  the  colonial  secretary. 

Sydney  has  a  great  number  of  learned,  educati6nal  and  charit- 
able institutions;  it  possesses  a  Rojral  Society,  a  TJnnean  Sodety 
and  a  Geographical  Sodety,  a  women's  college  affiliated  to  the 
university,  an  astronomical  observatory,  a  technical  college,  a 
adiod  of  art  with  library  attached,  a  bacteriological  institute 
at  Rose  Bay,  a  museum  and  a  free  public  library.  Standing  in 
the  centre  of  a  great  coal-bearing  basin,  Sydn^  Is  naturally 
the  seat  of  numerous  manufactures,  to  the  prosperity  of  which 
the  abundance  and  cheapness  of  coal  has  been  highly  condudve. 
In  addition  to  the  industries  connected  with  the  shipping,  large 
ntmibers  of  hands  kre  employed  In  the  government  railway 
works,  where  the  locomotives  jind  rolling  stock  used  by  the  state 
railways  are  manufactured.  There  are  several  lar;^  tobacco 
factories,  flour  miOs,  boot  factories,  sugar  refineries,  tanneries, 
tallow  works,  meat-preserving,  ghie  and  kerosene-otl  factories 
and  soap  worics.  Qothing,  carriages,  pottery,  gUss,  paper  and 
furniture  are  made,  and  there  are  numerous  minor  industries. 

Sydney  is  governed  municipally  by  a  dty  council.  The  gas  and 
electric  lighting  is  in  the  hands  of  private  firms.  The  adminis- 
tration of  the*  park,  the  dty  improvements  and  the  water  and 
sewerage  departments  have  beoi  handed  over  to  boards  and 
trusts.  The  control  of  the  traffic  Is  in  the  hands  .of  the  police, 
who,  with  the  wharves  and  the  tramways,  are  directed  by  the 
state  government.  Tlie  whole  district  between  Sydney  and 
Parramatta  on  eadi  side  of  the  railway  Is  practically  one  con- 
tinuous town,  the  more  fashionable  suburbs  lying  on  the  east 
of  the  dty  while  the  buuness  extension  Is  to  the  westward  and 
the  southern  qtiarters  are  largdy  devoted  to  manufacturing. 
The  suburbs  comprise  the  following  distinct  municipalities, 
Alexandria,  with  a  population  in  iQor  of  934r;  Annandale, 
8349;  Ashfidd,  r4,3a9;  Balmain,  30,076;  Bexley,  3079;  Botany, 
3383;  North  Botany,  377s;  Burwood,  7S2r;  Camperdown,  7931; 
Canterbury,  4226;  Concord,  2818;  Darlington,  3784;  Drum* 
moyne,  4244;  Enfield,  3497;  Erskineville,  6059;  Glebe,  19,220; 
Hunter's  Hill,  4232;  HurstviEe,  4019;  Kogaxah,  3892;  Lane 
Cove,  r9i8;  Ldchhardt,  I7^454;  Manly,  5035;  Marrickville, 
18,775;  Eastwood,  713;  Mosman,  5691;  Newtown,  22,598; 
North  Sydney,  13,040;  Paddington,  21,984;  Petersham,  15,307; 
Randwick,  9753;  Redfem,  34,219;  Rockdale,  7857;  Ryde,  3133; 
St  Peter's,  5906;  Vauduse,  ir53;  Waterloo,  9609;  Waveiky, 
13,343;  WHIoughby,  6004;  WooUahca,  x3,35x.  These  suburbs 
are  connected  with  the  dty,  some  by  railway,  some  by  steam, 
cable  and  dectric  tramways,  and  others  by  feny  acvoK  Fort 
Jaduon.    The  tramway  system  is  owned  by  the  government. 

There  are  numerous  plaices  of  resort  for  the  dtizens.    Many 
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of  the  bays  in  the  harbour  are  laiyety  visited  oa  Siuadays  and 
holidays.  The  most  popular  resorts  are  Manly  Beach,  Chowder 
Bay  and  Watson's  Bay,  in  the  harbour;  Cabarita,  on  the  Parra- 
matta  river;  Middle  Harbour;  and  Coogee  Bay  and  Bondi,  on 
the  ocean  beach;  Botany,  Lady  Robinson's  Beach,  Sandringbam 
and  Sans  Soud  on  Botany  Bay.  Besides  these  there  are  two 
splendid  national  reserves,  an  hour's  journey  by  rail  from 
Sydney,  viz.  National  Park,  comprising  an  area  of  36,810  acres, 
surrounding  the  picturesque  bay  of  Port  Hacking;  and  Kurringai 
Chase,  with  an  area  of  35.300  acres. 

The  two  principal  cemeteries  are  at  Waverley  and  Rookwood. 
The  former  is  most  picturesquely  situated  on  the  cliff  overlooking 
the  Pacific  Ocean. 

The  climate  of  Sydney  is  mild  and  equable;  in  summer  sea 
breezes  blow  from  the  north-east,  which,  while  they  temper  the 
heat,  makf  the  air  exceedingly  humid;  in  winter  the  winds  blow 
from  the  west  and  the  climate  is  dry  and  bradng.  The  mean 
average  temperature  is  63**  Fahr.,  and  the  rainfall  49*66  in. 

The  population  has  increased  with  marveUous  rapidity.  In 
x86i  it.was  (dty  and  suburbs  indusive)  95,000;  in  z88z,  237400; 
tn-iSgt,  399,270;  and  in  1901,  487,900.  The  proportion  of  dty 
dwellers  to  suburban  is  as  follows:  in  19OZ — dty,  1x2,137; 
suburbs,  369,693;  total,  487,90a  The  incorporated  area  of  the 
metropolitan  district  b  about  142  sq.  m.,  or  91,220  acres,  so  that 
the  average  density  of  population  was  5-35  persons  per  acre^ 
'some  of  the  more  immediate  suburbs  being  more  densdy  popu- 
lated than  the  dty  itself. 

ST1)NEY»  the  chief  town  of  Cape  Breton  county,  Nova  Scotia, 
on  a  good  harbour,  the  eastern  terminus  of  the  Intercolonial 
railway.  Pop.  (1891),  2427,  (1901),  9900.  Formerly  a  quiet 
country  town,  it  became  between  1891  and  1901  tlie  chief 
lUiipping  port  of  the  Dominion  Coal  Company,  and  the  site  of  the 
large  works  of  the  Dominion  Iron  and  Steel  Company.  On  the 
opposite  side  of  the  harbour  are  the  flourishing  towns  of  North 
Sydney  and  of  Sydney  Mines.  It  is  the  starting  point  for  the 
line  of  steamers  to  the  Bras  d'Or  lakes,  and  a  favourite  summer 
resort. 

STENITB,  a  name  first  used  by  Pliny  to  designate  tocks  of 
the  same  type  as  the  homblendic  granite  of  Syene  (Assouan) 
in  Upper  Egypt,  so  extensively  used  in  andcnt  tinics  for  archi- 
tectural work  and  monuments.  Transferred  by  Werner  to  a  rock 
of  much  the  same  appearance,  though  not  identical  In  mineral- 
ogical  character  with  the  Egyptian  granite,  Jtro\m  the  Plauen  'scher 
Grund  near  Dresden,  it  is  now  used  as  the  group  name 
of  a  dass  of  holo-crystalline  plutonic  rocks  composed  essentially 
of  an  alkali  felspar  and  a  ferromagnesian  mineral  The  structure 
and  appearance  are  very  much  the  same  as  that  of  a  homblendic 
granite;  from  which  it  is  difficult  to  distinguish  these  rocks  in 
hand  specimens.  The  important  difference,  however,  is  the 
absence  or  scardty  of  quartz  in  the  syenites.  Their  essential 
components  are  orthoclase,  often  with  some  albite,  and  augit^ 
hornblende  or  biotite.  The  orthodase  is  white  or  pink,  and 
forms  nearly  one  half  of  the  rock.  It  may  be  veined  with  albite 
(micropertlUtc)  and  small  crystals  of  plagiodase  (mostly  andesine 
and  oligodase)  often  arc  present,  usually  having  better  crystal' 
line  forms  than  the  potash  felspar.  The  prevalent  hornblende 
is  green,  but  brown  hornblende  and  dark  blue  hornblende,  of 
Strong  pleochroism,  occur  in  some  syenites  which  are  rich  in 


apatite,  zizca9»  magnetite  Mini  pyrtUs;  qiuru  as  abore  stated 
is  rarely  absent  but  ahould  never  be  abundant,  otherwise  the 
rock  becomes  a  granite.  Nepheline  and  sodalite  occur  only 
in  those  rocks  which  show  transitions  to  the  nepheline-syenites. 

The  structiire  of  syenites  is  almort  exactly  the  same  as  that  of 
the  granites;  varieties  with  porphyritic  febpar  are  known  but  nooe 
of  thefle  rocks  are  evenly  granular.  The  apatite,  zircon  and  magne- 
tite crystallise  fint,  and  occur  as  imafl  weli-«haped  crystals  enclosed 
in  the  other  minerals.  Sphene  alio  Is  ci  eaxly  fonaatiaa;  then 
foUow  augiUw  biotkfl  and  norablend^  the  fyynwene  usually  tM^ag 
precedence,  t>ut  regular  intergrowths  due  to  simultaneous  ciystalliza- 
tion  of  these  three  minends  are  common.  The  plaffitodase  felsjpor 
MOeeeds  the  fetromaffneaian  minefals,  and  the  alnili  fdspar  is  last 
to  cryit^lite  with  tine  eaception  of  the  aoall  aiaount.of  ijuaits 
and  of  micippegmatite,  if  these  are  present.  Exceptfpns  to  this  rule 
occur,  as  for  example  when  part  of  the  soda-lime  felspar  has  sepa- 
rated out  of  the  magma  before  the  ferric  minerals  have  ceased  to 
grow,  and  is  consequently  endosed  in  tbem  in  ophHie  fashion. 
Some  ^reniteB  have  a.  fluxion  or  even  "  aagen  *'  stnietliasi,  due  fo 
movements  during  conaolidatwo;  oihicular  etmctiim  t»y  alse 
occur  but  is  veiy  rare. 

Although  syenites  are  by  no  means  common  rocks  and  are  not 
of  equal  Importance  with  granites  and  dbrites  from  a  geological 
standpoint,  they  eaUbk  many  varieties  which  areof  intevcst.  Transi' 
tiooal  forms  between  syenite  and  gianite  aie  eonunoa  a*  these  rocks 
very  frequently  occur  m  the  same  mass  and  pan  hardly  be  separated 
from  one  another  in  the  field.  These  syenites,  comparatively  rich 
in  quarts,  have  been  called  syenite-granites.  Many  of  the  rocks 
known  to  the  oUer  geologists  and  shown  on  the  early  maps  at 
"  syenite  "  are  of  this  type :  others  an  borabkndk:  sranites  En  which 
quarts  is  not  abundant  or  conspicuous.  Another  variety  of  quarts- 
syenite,  very  rich  in  pink  alkali  felspar  (microperth  itc),  ts  known  as 
niordmarkite;  it  occurs  in  Norway,  Sweden  and  Scotland,  and  con- 
taiitt  ttsiMdiy  only  a  small  amount  of  bfdwn  Wotite  and  gteea 
avBteb 

The  more  norma]  syenites  (with  only  small  percentage*  of  quarti) 
may  be  divided  into  augite-.  homolende-  and  bio.tite^'enites, 
according  to  their  pi^alent  ferric  mineral,  but  usually  the  rock 
contains  two  or  even  three  of  the  dark-coloiiPtd  bisilkatea.  Augite- 
st'eoites  occur  in  Saxony  and  in  Nonrayw  la  the  latter  country 
the  most  ahundant  type  is  laurvikitc.^  Incse  rocks  may  be  red  oc 
grey  in  colour  and  very  largdy  consist  of  a  pcrthitic  or  crypto- 
perthitk  dkali  fdspar  having  a  beautiful  shimmering  dull  metallie 
reflectfoo  or  nlav  of  colours  They  are  coarse-grcJned  rodes.  and 
their  great  fmehnesi  and  iridesoei|t  appoaeaAce  when  pvlished 
noake  them  favourite  ornamental  stones  for  facades  and  pillars. 
The  IarEe^felq>ars  have  often  an  dongatod  elliptical  form  and  an 
arranged  in  sub-paralld  fashion  apparently  by  fluxion  movements. 
QHaru  is  aeusiny  aheeat  and  plagioclase  is  sHIl  more  Mncommon, 
biit  the  ocCTsional  pieeefloe  of  sepheKne  and  aDdalit^  ""!|f^ 
that  these  rodn  are  connected  with  jthe  nephdine^q^emtcs  of  tno 
laurvikite  type,  Tne  ferromagnenan  minerals  show  a  great  Jff  "*/>' 
and  inclode  diopside,  aeglrine-augite,  biotite,  brown  hornblende, 
hypersdieMarid  oliviiML  •  Zircon  is  often  abundant  Oificon-syenite). 
Rocks  very  igniter  to  Ihe  laitrvikites  of  Norway  are  kaovnat 
the  Saiktooth  Mountaina  of  Texas.  These  aumto^yeqites  which 
have  plagiodase  and  orthoclase  felspar  in  nearly  equal  9"^^'^^ 
are  callra  nonzonitcs.  Hornblende-syenites  are  regarded  as 
being  the  typical  Memrbem  of  the  group,  hence  th*  be8f;known 
aycmtfe,  the  oi%inal  tack  wUck  Wtmo-  described,  is  of  t ha  kmdi 
vmy  are  not  very  coromn^  but  oocur  in  Germany*  i^icdotont  aoo 
other  places,  usually  with  hombleade-granites  and  aiontta.  "•^'.'^r! 
syenites  also  are  not  frequent,  being  usually  accompanied  by  E'^'V^ 
01  which  they  represent  modifications  poor  in  quarts.  Most  ot  tne 
rooks  fiormeriy  known  as  mkmi^jAmitcs  are  now  ^roaped  ^^*V  .^ 


alkalis  fwith  potash  usually  prepondereting)  ani  aldmlna,  whil* 
tiaaeaad  diagneaia  are  more  variable  bat  never  in  V^'^f"'^^: 

{p.  »  r*) 
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I.  HombIende-s>'en7tc  (f^auen  'scher  Grund,  Dresden) 
II.  Laurvikite  (Laurvik,  Norway)       «    ^ 
HI.  Nordmarkito  (Christiania)  .     .     ?    , 
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alkaQs.  The  augite  is  ususlly  pale  green  aid  may  he  in  perthitic 
inteigxowtb  with  the  hornblende.  The  mica  is  ^e^ys  of  brdwn 
cokmr,  as  rousoovite  is  not  known  to  occur  in  these  rodts.  In 
the  alkali  syenites  dark  green  soda  augites  msy  be  preeent'. 
other  syenites  cdntain  a  violet  augite  whidt  has  the  laaidla 
ttrtfcture  of  diallage. 
The  accKspry  minefals  faidude  sphene  (very  fzeqttekit>i 


fTLBHIM.  PllIBDRICR  (1536-1596),  German  dsssical 
scholar,  son  of  a  farmer,  was  bom  at  Wetter  ucat  Marburg. 
He  studied  at  Marburg,  Jena,  (5cneva,'and,  Itetly,  I^n*-  *'"'[; 
his  teacher  was  Henry  Estlenne  (StepTianus),  to  whose  grc« 
Greek  Tkesaitrus  $ylburg  afterwards  made  important  contjiDU- 
tions.  Returning  to  Germany,  he  held  educational  posts  ^J^^' 
haus  near  Worms  and  at  Uch  near  Giessen,  where  he  edJica  a 
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useful  edition  of  the  InsUtutioptg  m  gpaecam  UMinawi  4iS^  oi 
NIcolaus  Qeoardus  (Clcynaerts,  Z49S'-x 542),  In  1 5S3  he  resi^ied 
his  post  at  Lich  aad  moved  to  Frank£ort-on-the-Main  to  act  as 
corrector  and  editor  of  Greek  texts  for  the  entcfprising  publisher 
Johann  VVecheL  To  his  Frankfort  pedod  belong  the  editions  of 
Pausanias,  Herodotus,  Dionysius  of  Halicamassus  (one  of  his  best 
pieces  of  work  and  highly  praised  by  Niebuhr),  Aristotle,  the 
Greek  and  Latin  sources  for  the  history  of  the  Roman  emperors 
and  the  11^  ffvvT&^aia  of  Apollonius  Dyscolus.  In  1591 
he 'removed  to  Heidelbeig,  where  be  became  librarian  to  the 
elector  palatine.  The  Wechel  series  was  continued  by  Hierony* 
mus  Commelinus  of  Heidelberg,  for  whom  Sylburg  edited 
Clement  of  Alexander,  Justin  Martyr,  the  Elymologicwn  magnum, 
the  Scripicres  de  re  rustica,  the  Greek  gnomic  poets,  Xenophon, 
Nonnus  and  other  works.  All  Sylburg's  editions  show  great 
critical  power  and  indefatigable  industry.  He  died  on  the 
17th  of  February  t$g6,  a  victim  of  ovcr-workl 

Sec  F.  Koldewey,  In  AUg/emeine  deutsche  Bio^aphie;  K.  W.  Justi, 
in  Scrieder's  Resnsche  Celehien-GesckieJUe,  xviii.  (Marburg,  1819) ; 
C  Buidan,  Cactachle  der  dofsUcksB  PktMogle  in  Deulxkland 
(i«83);  J.  E.  Sandbn.  WfL  iifOw^&itk,  iL  (1908).  p.  370. 

flYLHBr»  a  town  «nd  district  of  British  Indf&j  is  th^  Stirma 
viUey  division  of  Eastern  Bengal  and  Assam.  The  town  fs  on 
the  right  bank  of  the  r9v<er  Sunna,  on  rising  ground,  embowered 
ifl  groves.  Pop  (^901),  13,893.  There  are  mSnufacttues  of 
mats,  carved  ivory  and  shells,  and  furniture;  There  Is  an 
unaided  college,  founded  in  1899,  which  is  mainly  supported  by 
a  native  gentleman.  There  are  two  dispensaries  and  an 
Englisfa  cbuith.  The  great  earthquake  of  the  lith  of  June 
1897  dcstr03fed  every  substantial  building,  but  cansed  very 
little  kes  of  life.  SyHiet  is  the  largest  town  in  Assam,'  but  is 
steadily  decaying,  being  30  m.  from  a  ndlway  and  inaccessible' 
to  steamets  doring  the  d^  season. 

The  DtSTUCr  of  Syuebt  has  an  area  of  538S  sq.  m.  It 
consists  of  the  lower  valley  of  the  Surma  or  Barak  river,  and  for 
the  most  part  is  a  fmiform  level  broken  only  by  scattered  clusters 
of  sandy  hillocks  called  (itiU,  and  intersected  by  a  network  of 
nvers  and  <ferainage  thannds.  tt  is  a  broad  and  densely- 
cultivated  plain,  exc^t  in  the  tatreme  north,  where  the  enormous 
nfadall  converts  many  square  miks  of  land  ihto  one  huge  lake 
during  the  rains,  and  in  the  south,  where  eight  low  tanges  of 
hills,  spurs  of  the  Tippera  mountains,  run  out  into^  the  plan), 
the  h^iest  range  being  about  1500  ft.  above  sea^^IeveL  -  There 
is  also  a  small  detached  group  in  the  centre  of  the  district  called 
the  Ita  hnb.  The  Strict  is  watered  by  the  branches  of  the 
Sorma  (q.-t.)  which  «re  navigiMe  by  large  boats,  and  support 
a  husy  traffic-  The  cEmate  is  extremelv  damp  and  the  rainfali 
is  heavy,  teaching  an  annual  average  of  ov^  150  fo.- j  the  rainy 
season  generally  lasts'  from  April  to  Octdber. 

In  r90i  the  population  was  »,«4t,848,  showfog  an  iiicieaae 
of  4  %  in  the  dec^e.  Mor6  than  h^  are  Mahommedans.  Tea 
cultivation  is  a  flouiiAlng  Industry  in  the  southern  Idb.  The 
Assam-Bengal  railway  crosses  the  district,  bvt  trade  is  still 
largely  river-borne.  Great  damage  was  done  by  the  earthquake 
of  Jmie  1897,  which  was  followed  by  an  outbreak  of  malarial 
fever. 

Sylhet  passed  mto  the  hands  of  the  British  hi  1765,  irith  the 
Rst  of  Bengal,  of  which  it  formed  an  hitegral  part  until  1874, 
being  included  m  the  Dacca  divisbtt.  In  that  year  it  was 
annexed,  together  with  the  adjohsing  district  of  €achar,  to  the 
diief-commissionership  of  Asssun  which  was  amalgamated  with 
eastern  Bengal  in  1905. 

See  SyMiHiftifef  CiMdfcer  CCftlcotta,  1905).  . 

8YULABUS  (from  Gr.  <n;XXa/i/?dmi',  to  take  together,  cf. 
*'s^ble**)r  literally  something  taken  together,  a  collection 
(Late  La^  tyUabus)^  hence  a  compendium,  table  or  abstract 
giving  the  heads,  outline  or  schema  of  a  course  of  kctuK% 
teacMng,  &c.  The  word  in  the  sense  of  a  list  or  catalogue  is 
Qsed  of  a  collection  of  eii^ity  condemned  propositions,  addressed 
by  order  of  Bius  IX.  to  all  the  Catholic  episcopate,  under 
the  date  of  the  8th  of  December  x8^  The  official  title  is: 
**  A  collection  {syUdms)  conUiaing  the  principal  erroa  «f  oar 


ttmas  aavotadfnt^  AUocMtiiMis,  Bacydioab  olid  odier  AtxatoUo 
Letters  of  our  Holy  Father  Pope  Pink  IX."  Thia  ooUectioo 
has  a  rather  curious  history.  As  early  as  1849)  the  comdl 
of  Spoleto  aaked  the  pope  for  a  coUective  condemnatkm  of  att 
errors  concerning  the  Chufch,  her  anthonty  fcmd  property. 
In  185X  the  CinU^  caUolic9  proposed  that. this  should  be  drawn 
up  in  connexion  with  the  defimtkm  of  the  Immaculate  Coiioq>>* 
tion  of  Mary.  In  185s,  Cardinal  Fomari  wrote  by  order  of 
the  pope  to  a  oertain  number  of  bishops  and  laymen  asking  for 
their  assistance  in  the  study  of  the  errors  most  prevalent  ui 
modem  society.  The  answers  are  unknown;  but  after  tlie 
definition  of  the  Immaculate  Conception  (December  8,  i854),lhe 
commission  of  theologiaos  charged  with  the  preparatory  investi> 
gallons  was  entrusted  with  the  further  mission  of  studying 
modem  errors.  For  six  years  it  gave  no  outward  signs  of 
activity^  but  in  i860  Mgr  Gerbet,  bishop  of  Perp^gnan,  pob-i 
lishcd  his  ImtrudicH  pastorale  sur  diaerses  enettrs  du>  temp* 
pftsent',  in  it  he  enumerated  85  erroneous  propositions,  grouped 
under  deven  heads.  Pius  IX.  was  mudi  impressed  by  this 
work;  he  had  it  printed,  and  communicated  it  to  Uie  commisiion, 
to  which  he  added  a  few  nfcw  members,  desiring  them  to  tidce  It 
asa  fresh  basis  for  thehr  researches.  In  1861  the  commission  had 
various  meetings,  at  Which  the  principal  propositions  were 
chosen  and  formulated  in  Latin,  and  the  theological  oensuie 
which  they  incurred  applied  to  them.  The  result  was  a  coUedion 
first  of  70»  and  later  of  6t  propositions,  of  which  only  37  have  the 
note  haerdka',  Mgr  Gerbet's  divisions^  and  frequently  his  text, 
are  adhered  ta  This  Syllabus,  whtdi  was  excellently  drawn 
up,  was  not  promulgated,  owing  to  an  indiscretkm.  On  the 
occasion  of  the  festivals  of  the  canonizatioo  of  the  Japanese 
martyrs,  Pius  IX  had  gathered  around  him  throe  nundred 
bishf^  from  all  parts  of  the  world;  he  had  the  projected 
Syllabus  commtmicated  to  each  of  them,  under  the  seal  of  secrecy 
for  the  purpose  of  asking  their  opinion  on  it;  each  bishop  was 
also,  still  under  the  seal  of  secrecy,  empowered  to  consult  a 
theologian  selected  by  himseli  But  in  October  x86a,  the 
Turin  Media/ore  published  the  catalogue  in  fiiU,  and  Mgr 
Bourget,  bishop  of  Montreal,  thinking  that  it  had  beoi  publish^! 
in  Rome,  officially  promulgated  It  for  his  diocese  in  December 
1863.  Has  IX.  then  modified  his  plans:  a  new  commission 
was  splinted  to  extract  from  the  Allocutions,  Encyclicals  and 
papal  Letters  the  chief  errors  dealt  with  in  them.  This  woric 
lasted  about  a  year;  the  result  of  It  was  the  Syllabus,  In  eighty 
propositions,  arranged  under  the  distinct  heads;  the  propositions 
are  not  accompanied  by  any  theological  censure,  but  AtapW 
by  a  reference  to  the  AHocntion,  Encyclical  or  Letter  from  whicn 
each  had  been  more  or  lesi  textually  extracted.  This  was 
addressed  to  the  epscopatef  together  With  a  letter  from  Cardinal 
Antx>nelli,  and  dftted  the  8th  of  December  1864,  the  same  date 
as  the  Encydical  Quania  cvra^  from  which,  however,  it  remains 
quite  distinct.  Its  publication  aroused  the  most  violent  polemics; 
what  was  then  called  the  XHtramontane  party  was  k>ud  hi  its 
praise;  while  the  liberals  treated  it  as  a  declaration  of  war  made 
by  the  Chureh  on  modem  society  and  civilization.  Napoleon 
III.'s  government  forbade  its  publication,  and  suspended  the 
newspaper  VUnhtrs  for  having  published  it.  Controversies 
were  equally  ntmierous  as  to  the  theological  value  of  the  Sylla- 
bus. Most  Catholics  saw  in  it  as  many  infallible  definitions  as 
condemned  propositions;  others  observed  that  th^  pope  had 
neither  personally  signed  nor  promulgated  the  collection,  but 
had  intentionally  separated  it  from  the  Encyclical  by  sending  it 
merdy  under  cover  of  a  letter  from  his  secretary  of  state;  they 
said  that  it  was  hastily,  and  somethncs  unfortunately  drawn  up 
(cf.  prop.  61);  they  saw  ih  It  an  act  of  the  pontifical  authority, 
but  without  any  Of  the  marks  required  in  the  case  of  dogmatic 
definitions;  they  concluded,  therefore,  that  each  proposition 
was  to  be  appreciated  separately,  abd  in  consequence  that  eadi 
was  open  to  theobgical  comment.  That  such  is  the  true  view 
is  proved  by  the  fact  'that  Rome  never  censured  the  theologians 
who,  like  Newman,  t6ok  up  this  position. 

The  errors  enumerated  19  the  Syllabus  are  grouped  under  the 
ten  following  he^ds:  (i)  Pantheisn;^  naturalism  and  absolute 


_ .  .  B,  deriCD-Ubod  wciclieii  (5)  Enon  Rtudlng  lbs  Chunk 
ukI  her  ri^B;  (6)  ERiui  K^rdifi«  dvil  ■odM]'  twcli  i>  lUeU 
uul  U  iu  iditioiia  with  tin  Ckurdi;  <7)  Emn  regarding 

Cbciitiui  ud  Htunl  monUty;  (a)  Ernn  ngarding  CbmtUn 
muriigc;  (9)  Emn aacaning  Um  tcmponl  powetol  tbc  popt; 
(10)  Eimn  TclUivT  U  modem  liberaliuD.  I)  wit  puAgniplu 
5.  6  and  10  whidi  oficckUy  g(vc  tiw  I0  diicutiioii.  Id  nalily, 
Jwmver,  tlu  S]dlabiu  did  sot  Donuln  ■  Da>  docttiK:  the 
Cburct  wu  defending  her  tndhiapii  doctrine  itgnuul  the 
pngrariie  innHin  oi  vhM  wen  ailed  modeiD  kteu  of 
liberty,  i-i.  tbs  iDdepadoice  of  nligioos  uillnritr  iIidwb  by 
aemlu  loditiei,  Ubcity  oi  contdeiKX,  eqiulily  ol  kU  rell^oui 
coofeMJoni  befon  the  Mate,  &c  Shie  upbeM  bei  Iheomial 
poiltiaoBiBtbe  timeof  Philip  the  Fair  Dio(  the  RefoimitioD, 
and  the  SyliUnn  goa  no  faRbet  la  this  respect  thu  ibe  En. 
cydioJ  QuBKla  curaoi  the  Mine  dile,or  that  of  Cn«oiy  XVI., 
Ulrari  w,  (rf  the  15th  of  AsguM  tSji.  But  the  uniuiial  foim 
o(  tba  doctunml  ihould  be'couldcRd:lnMead  of  an  eipoiilloB 
ol  doctrine  it  emmwialc*  the  enon  In  the  fonn  of  bare  pmposi- 
It  uiy  quallficatioD,  lad  wUb  do  vuiition  in  tbs 
'    1;  Ihe  lesuh  beinc  that  many  peojde 

otbe 


-nia  n 


e  SyUibm 


proiMtltiana  condemned     . 

oi  tbe  Holy  OSre,  dated  the  3rd  of  July 


KfiueiJ  da  atiotutvn 


u  tPa™    1865),     Fi 


Mount,  U  SyOtima.  I  .... 
Riiwldi,  11  I'oAif*  *d  ulM. 
vtlae-.UttrniMa,  A  LttUr  Aid 
(Uncfcin,  1875):  P-  VwOei, 
(Parii,  1904);  L.  Choupln.  I 
liflinaira  in  SadiU  Sitf  (Pal 


DuIh  9f  fitjiik 


[gr-  DupanlfHip, 
£cn^(Puu, 
t  SylUmtitIa 

tA.Bo.*) 
and  XiT«,   an 
nlofic. 


M&»(*(Pai 
ui  v<«inlu*  in  IS  ufumtr 
AkwoHoK  da  drpittdt  riumM 

■TLLOaiSM     (Gt.  nV-rrtnA,   .  ,    . 

atEumcDL  rauUing  from  coDibiiialion,  u.  o[  pmniis), 
an  aig)iDKnl  coiuijting  of  piemiia  and  a  conduiioiL  : 
lotle'i  defiuitioa  i*  {Ana.  /V.  a  i  14  b  iS;  cf.  T<^  s  L 
a  k):  nX>4>Yur;i^  bm  i^et  bf  $  rrfimv  rfiuv  trtfiir  n 
(bfiirur  ii  iriyois  nii0alm  i^  rairm  dm,  "  a  ayllogiam 
11  an  argument  in  whicb,  '■'^■■"  tbin^  being  pcaited  (the 
premiaa),  sometbing  other  than  tiH  premisea  necewariiy 
result!  from  (heir  ben<  true."  Hiii  definition,  though  it 
contaiui  the  really  important  facta,  it 
rc^KCla.  (i)  Ariatoile  bimsell  andiubaequ 
the  terto  to  argumenti  in  iriiich  there  ar 
(i)  In  point  ol  fan,  all  logidani  further  oinfiae  the  lyDopoa 
to  argumeuta  in  which  the  (emu  are  related  aa  aub^ect  u^ 
prcdiaite(araiiributeintbewideitienie).  A  fortiori  argununta, 
for  euniple,  wherein  nJatiou  of  quantity  are  brought  togetber, 
though  lylloglatic  in  type,  aic  generally  eiduded.  Owing 
largely  to  the  aimpUdty  and  qmuDCtry  of  the  qikalam  It 
has  been  a  commonpUce  of  logic  to  nake  the  qrlli^iilic  hum 
the  type  of  all  thought.  Uodem  logldam  (d.  opedally  F.  H. 
Bradley  in  hi*  Lupc)  have,  bovercr,  dann  that  In  practice  itt 
importance  ii  greatly  aaggcraud. 

A.  Til  ZWutio  Sylhptm.—TUs  ugomcnl  li  the  ilnqileM 
form  of  "mediate"  inferenoe,  u.  an  argument  in  which  tir~ 
terms  art  brought  Into  a  miimiij  relation  by  the  aid  of 
"  middle  "  term  which  lerTei  aa  a  bridge.  It  reipdiea,  therefore, 
two  propoiitiona  known  aa  |Hemlaea>  (abo  qteUed  primiMca, 
aa  being  more  hi  aimrjaniy  with  the  Lat.  ^oawiAH  Ifrn- 
peiUhna  anteiliaf  I,  thlnp  put  or  poillcd  in  advance)  which 
■luc 


■Arinaile   ayirtniL  crigbiiBy  tn 
iKiv  datea  fnn  rath  century  Lads 


^ofAiaUcTB 

t.  Ac-),  k  darivfd 


Inought  togetber.     Ttw  premise*  an  aisunved:  whether  true 

fib*,  Ihe  coDdnstoo  folbwi  necenarily.    If  the  premkea  are 

true,  the  conduslop  tniit  be  true;  It  they  are  fabc  tlie  great 

probability  b  that  the  coodusioD  u  false.    The  predtcale  ol  the 

'    *      a  called  the  nufV  term,  the  subject  the  Kiiur  term; 


wUch  is 


b  tbc  ■■ 


3  and 


.     The  f  on 


which 


AbB  MtJotpremlK 

C  b  A  Minor      „ 

.  C  b  B  Conduiion 

SyBogiami  difler  in  (a)   "  figure "   and   (4>    "  mood."   (a) 

DlSereiioe  of  figure  depends  00  the  order  of  the  terms  In  the 

'  les.    The  above  b  the  scheme  of  figure  I.    If  tbe  middle 

b  the  predicata  In  both  prtmbei,  the  ayHogitm  b  in 

SgureU.-if  tbe  Bubiectfai  both,  figure  HI.    Hwie  an  the  only 

figures  recognised  by  Aristotle,  tbou0  be  poinia  out   thai 

tbe  premises  in  figure  I.  may  justify  a  conchiston  in  which  the 

predicate  b  not,  as  oramally,  tbe  major  leoDi  but  tbe  minor. 

Tbb  poaiibihty,  according  to  Avenoet,  led  to  the  adoption  by 

the  physician  (ialen  of  the  so-oDed  fourth  figure,  in  which  the 

middle  term  a  predicate  of  the  major  and  nbiect  of  (he  minor. 

This,  howero,  dcsuoya  the  appfopoateDCM  oi   the  phrases 


Tbe  distinction  of  moods  b  according  to  the  quantity  or 
qaality  of  the  propoailliHa  of  the  lyllogiBm  (universal,  partkukr, 
~  negative,  in  all  the  poasibk  combinaiioos)      So 

form  goca,  each  mood  may  occur  in  every  figure, 
though  in  many  cast*  the  conclusion  appanntly  yielded  Itom 
the  premises  b  invalid.  A  simple  calculation  sbnrs  that 
lormally  there  arc  &i  poaaiUe  mooda.  Investigation  shows 
"liac  of  these  nineteen*  only  are  valid,  and  rulea  have  been 
wmuUted  which  (iv*  Ihe  reasona  for  the  bvaUdity  oC  the 

Tbe  tub*  which  fown  a^lopstk  aigumenta  tbua  described 

L  A  qdlogiim  nmat  contain  three  and  three  tenna  only. 
(a]  Four  lemu  would  mean  Ihe  abaenoc  of  any  connecting 
~  nk.  (i]  If  the  middle  term  h  ambiguous  there  are  really 
nir  not  three  terms.  Iba  violation  of  (a)  b  tbe  fallacy 
(juatemio  lerminorum  ";  of  {b)  "  ambuEuoua  middla." 
il.    Ibo  m  ■  ■■  ■      ■■ 

aat,  sj.  it  must  be  takai  unlvenally,  1 
particulars-over  which  it  •    .       ^ 

itber  premise  is  negative,  the  (mdukm  b^i^gathn. 
be  negative,  if  both  ptcmiaea  ai« 


vi.    Nq  term  nay  be  diatributad  in  tbb  OHiclusioB  which  wa* 
not  dbtributed  In  the  premise  in  which  It  occur*.    Viobtiaa  ol 

vfi.    From  two  particular  premise*  nothing  can  be  Inlencd.* 

vilL  *T1  cither  proBbe  u  particniar,  the  conduson  must  be 

particular.* 

■The  (oHowIiig  n .__ 

(first  apparenlly  In  Aldrlcb's  .^rlli  Meat  n 

remeiflOfniif  tlfiae  dHoda    The  vovw  bi  the     , 

•hvw  tbe  qimndty  *nd  qualky  ef  the  pnabes:— 
Baihan  CefasMt  Dnt  Perioqoe  ptbrbt 
Caare  ramnlin  Fatbio  Banco  leeBndil 
Tcnb  Daiaoii  [>iiunb  Datiil  Febplan 
Boeaido  Feiboii  habet:  quart*  binper  addll 
Bnnisndp  Camenet  CMmaris  Peapo  Fienon. 
■  These  biter  an  ccralbriH  of  prevtow  ndea. 


SYLPH— SYLVANTTB 


aSS 


Tlie  0ennd  ciltkiam  of  the  qrOogiHD  «  a  Bans  of  diKovoiig 
trath  is  that  it  is  a  ^rtAia  ^liiici^,  or  begging  of  the  qaeitiaa. 
Tbii  accniation  is  based  to  some  extent  on  tlie  Aristotelian 
''Dictum  de  omni  et  nullo  **  (iliM^.  PH,  a  L  34,  b  s6--3o)i 
gcooaBy  stated  as  **  Hut  irbich  is  aiiinBed  or  denied  of  any 
whofe  may  be  affizmed  or  denied  of  anytliing  contained  within 
(or  '  any  part  of  *)  that  'iHMle."  To  take  a  concrete  instsacr 
of  a  vaUd  mood:  all  men  are  mortal,  ail  Frenchmen  are  men, 
therefore  all  Frenchmen  are  mortal  (the  mood  ]Barbara).  It  is 
signed  that  eithc*  there  is  here  no  real  discovery  (»^  new  truth) 
or  the  major  pmnise  is  improperly  used  (begs  the  qtestion) 
inasnlncb  as  unless  we  knew  that  all  Frenchmen  are  ipoital 
we  oonid  not  state  that  sH  mm  are  mortaL  The  problem  raised 
is  a  real  one,  and  has  been  discusMd  by  aU  kgidu^  from  the 
time  of  Aiill  tspeasHy.  In  brief,  the  solution  depends  upon  the 
view  we  take  of  the  major  premise,  "all  men  are  mortaL"  If 
that  jiidgmmt  is  taken  as  a  mere  enumeration  of  particulars, 
tje,  in  estension,  as  mesning  tliat  aU  men  have  been  investigated 
and  found  to  be  mortal,  clearly  it  could  not  be  used  to  make  the 
new  disooveiy  that  a  particular  group  of  men  are  mortal;  the 
syllogism  so  underttood  is  a  ^etMo  principiL  If,  however,  we 
take  the  true  view  of  the  major  premise,  namely,  that  it  is  not 
a  mere  summary  of  obscrv^  particulais  but  the  enundatinn 
of  a  necesury  connexion  between-  two  ooncqpta  or  univerBsls, 
then  the  oonchision  assumes  a  different  character.  The  "whole" 
iamuic)  of  the  dictum,  the  major  term,  ceases  to  be  taken  in 
extension,  and  becomes  intensive  or  connotative,  and  the  infer- 
ence consists  in  subsuming  the  minor  under  (bringing  it  into 
connexion  with)  the  major.  This  Is  the  true  view  of  the  scientific 
or  inductive  juivcnal  (as  eppoatd  to  that  of  nominalism  or  pure 
empiricism).  It  remains  true  that  in  fact  the  conclusion  is 
contained  in  the  premisea— this  is  essential  to  the  validity  of 
the  syllogism— but  the  inference  is  a  real  one  because  it  brings 
oat  and  ^owa  the  necessity  of  a  condusion  which  was  not  before 
in  oar  minds. 

HyMktHoal  end  DisjuneliM  Syftotisms.^Tht  term  syUosism 
has  Deen  extended  to  cover  certain  forms  of  ratiodnatton  wnkh 
are  not  based  on  categorical  propositions.  The  propriety  of  ^ this 
extended  use  is  open  to  question  and  is  denied  fa^  some  logicians, 
a.  UypctkHinl  "  Syllo^smt "  are  those  in  which  one  premise 
is  a  hypothetical  propoeitioo,  tiie  other  a  categorical.  Two  forms 
are  poanble  ({.}  modus  ponau  (which  establishes  the  consequent 
set  dcnm  in  the  major  premise) :  if  A  is  B,  it  is  C  (or  C  is  D) ;  A  is 
B:  therefore  A  is  C  (or  C  is  D),  and  (ii.)  modus  totUns  (which  dis- 
cioves  tlie  antecedent):  if  A  is  B,  it  is  C  (or  C  is  D);  A  is  not  C 
(or  C  is  not  D) :  therefore  it  is  not  B  (or  A  is  not  B).  In  (i.)  a  valid 
coodu^on  foUovs  from  the  affirmation  of  the  antecedent:  in 
(n.)  from  denying  the  consequent,  but  in  neither  case  conversely. 
The  distinction  is  of  greater  importance  than  would  appear  when 
oae  rcaHaea  how  obvious  the  facts  really  are,  and  in  practice  it 
happma  frequently  that  speakera  daiaa  with  success  to  disprove 
a  pcoposirioa  bv  disproving  the  fact  alleged  in  support  of  it,  or 
to  establish  a  hypothecs  by  showing  that  facts  agree  with  its 
coosenuences. 

&.  DisjuncHH  "  S^jfloiismt "  are  those  in  which  one  premise  is 
a  diqunctive  propoaition,  the  other  a  categorical  propoaition  which 
states  or  denies  one  of  the  two  akematives  set  forth.  Again  two 
forms  occur:  {!.)  modus  Pfmendo  loUens  which  bv  the  affirmation 
of  one  aJtemative  denies  the  other  (A  is  either  B  or  C;  A  is  6: 
tiMrefare  it  b  aot  C:  or  either  AisB,  orCisD;  AisB;  therefore 
Cisnot  D:  ar  either  A  or  B  is  C;  AisC;  therefore  B  is  w^  O: 
Gi.)  modus  toUndo  ponens  which  l^  the  denial  of  tb«  one,  establishes 
the  validity  of  the  other  alternative  (A  b  either  B  or  C;  .A  U  not  B ; 
therefore  it  b  C:  or  either  A  or  B  b  C;  A  b  not  C;  therefore  B  is 
C:  or  either  A  b  B,  or  C  b  D:  A  b  not  B;  therefore  C  b  D).  The 
validity  of  auch  aiTKumenta  aependa  upon  the  sense  in  which  we 
undemaod  the  dbjunctive  progoeitioo;  we  must  assume  Uiat  the 
alternatives  are  mutually  exclusive.^ 

Sortie.— finally  it  b  necessary  to  mention  a  complex  sylloipstic 
aff^ument  known  as  the  Soriks  (Gr.  «wpir,  heap).  It  has  been  de- 
fbaad  aa  a  syllogiam  in  Fig.  i  (see  abov^  havfcig  many  middle 
terms;  it  b  really  a  aeries  ^  sytk^isais  (a  polyaylk^;iam)^  each  oae 
proving  a  premise  of  another,  the  intermediate  coodusaons  being 
suppr«Bed.  Its  form  is  A  b  B,  B  b  C,  C  b  D Y  b  Z,  there- 
fore A  bZ.  Each  syllogism  of  the  series  b  called  a"  prosyllogbm"' 
ia  rriatkm  to  xM  one  that  auooeads,  and  an  "  epiisylk>gism  "  In 


*  For  a  dilemma  which  includes 
laoctive  reasoning  see  Dilkhii a. 

*  Wbent^  one  premise  of  a  prasyllogbm 
iX  this  aignmtnt  w  somBtimeacalletl  ai 


both  hypothetical,  and  dis- 
b  omitted  (see  Gntht* 


relation  m  lla  pwiilkeasgw.  fcasetotioa  el  the  eeritas  into  its 
stituent  elements  pvcs  the  rules  (a)  that  no  premise  except  the  first 
may  be  particular  aqfd  Of)  that  no  premise  except  the  hist  may  be 
negative. 

^  B.  Thd  lndmah$  SyBopm,  like  the  deductive,  b  first 
systematiaed  by  Aristotle;,  who  described  it  as  6  ((  hray<iiy^ 
0vX^itf/i6(.  Unlike  the  deductive  it  consists  in  establishing  a 
condnsion  from  particular  {demises,  m.  of  referring  the  major 
term  to  fhe  middle  by  meanaof  the  minor.  Theformb^ABCD, 
&c.,areP;ABCDarea]lM;thusa]lMareP."  TUsao-called 
syllogism  has  been  much  critidaed  by  modem  logicians  on 
various  grounds  (see  Locic). 

Discttsrions  of  the  syDogism  will  be  found  in  sll  textbooks  on 
Logic,  and  the  more  elaborate  syllogistic  forma  are  dfsctisscd  in  the 
article  Logic 

8T1PH,  an  imaginary  spirit  of  the  air;  aocordhig  to  Patacet- 
sos,  the  first  modem  writer  who  ukes  the  word,  an  air-efemental, 
coming  between  material  and  immaterial  bdngs.  In  current 
usage,  the  term  b  applied  to  a  feminine  spirit  or  fairy,  and  is 
often  used  in  a  figurative  sense  of  a  graceful,  slender  girl  or 
young  woman.  The  form  of  fhe  word  points  to  a  Greek  origh}, 
and  Arbtotle's  ofX^,  a  kind  of  beetle  (Hist.  aiUm.  8.  17.  8}, 
has  usually  been  taken  as  the  source.  Similariy,  the  earth- 
elementab  or  earth-^irits  were  in  Paraoebos's  nomenclature, 
"  gnomes  '*  (Gr.  y9&ifff,  intelligence,  ytyviteimf,  to  know)  as 
bdng  the  spirits  that  gave  the  secrets  of  the  earth  to  mortals. 
Littr6,  however,  takes  the  word  to  be  Old  Cdtic,  and  meaning 
"  genius,''  and  states  that  it  occurs  in  such  forms  as  ml/S,  sylfi, 
&c.,  in  inscriptions,  or  latinised  as  sttkvae  or  suletiae. 

8TUr  (probably  from  the  O.  Frb.  Sikndi,  f e.  sealand),  the 
largest  German  island  in  the  North  Sea,  being  about  38  sq.  m. 
in  area  and  nearty  33  m.  kmg^.  It  b,  however,  very  narrow, 
bdng  generally  about  haU  a  mUe  hi  width,  except  in  the  middle, 
where  it  sends  out  a  peninsula  to  the  east  7  m.  across.  It  bdoagf 
to  the  Prussian  province  of  Schleswig-Holstein,  and  lies  from 
7  to  13  m.  from  the  ScUeswig  coast.  The  central 'peninsuhi 
contains  some  marshland  and  moorland  pasture,  on  which  a  few 
thousand  sheep  graze;  but  the  rest  of  the  isbnd  oonsbts  merely 
of  dunes  or  sandhills.  These  attain  at  pbces  a  height  of  from 
TOO  to  ISO  ft.,  and  are  continually  shifting  to  the  westward. 
The  inhabitants  (3500)  are  of  Frisian  origin,  and  the  oflldal 
language  b  German,  though  in  the  extreme  north  of  the  bbnd, 
known  as  list,  Danish  b  spoken.  Their  occupations  are  fishing, 
oyster-dredging,  seafaring  and  wild-duck  catching.  Ihe  chief 
places  are  Kcitum,  Tinnum,  Morsum,  Rantum  and  Westerland. 
Westerland,  one  of  the  most  frequented  sea-bathing  places  of 
Germany,  lies  on  the  west  ride  of  the  bland,  separated  from  the 
sea,  which  is  seldom  perfectly  calm,  by  a  chain  of  sand  duneS, 
across  which  board  walks  lead  to  the  beadi.  The  isbnd  h 
reached  by  a  regular  steamboat  service  from  Hoyer  on  the  main- 
land to  Munkmarsch,  which  b  connected  by  a  steam  tram  with 
Westeriand.  Another  line  of  steamers  runs  from  Hamburg  to 
Sylt  via  Heligoland.  During  the  Danish  War  of  1864,  after 
suffering  severely  at  the  hands  of  the  Danes,  the  island  was 
occupied  hiy  the  Prussians  on  the  13th  of  July  (see  Fsisian 

ISIANDS). 

See  P.  Knuth,  Botaniseko  Wandentnten  auf  der  Tnsd  S^ 
(Tondem,  1890);  C.  P.  Hansen.  Das  Nordseebad  Westerland  attf 
S^  (Gardiag,  1891);  Meyn,  Cooloiiseke  BotchroibmHt  der  Insb 
Syli  (Berlin,  1876):  and  Kepp^  Wegmttser  m^  Syil  (Tondera,  i88s). 

8TLVAM1TB,  a  mhwial  consisting  <if  gold  and  silver  tcUuiMo, 
AuAgTct,  contalnfaig  gold  24-s  and  silver  13*3  %;  an  ii»- 
portant  oae  of  gokL  dyitab  are  monodiiiic  and  often  very 
rich  in  faces;  they  are  toqntatly  twianed,  giving  rise  to  bmach- 
ing  forma  resembOng  mkten  chaiictm;  en  tiiis  acooimt  the 
mhieial  waa  cariy  known  as  ''graphic  gold*'  or  "graphic 


tetturium"  (Ger.  Sekr^m).  It  waa  abo  kmmn  m  ** 
gold,"  the  oohrar  bchig  tin-white  with  a  briHiant  melaUlc  Intra. 
The  baldness  b  a  and  the  specific  gravity  8'S.  It  oocun  with 
native  gold  in  veins  travailing  porphyry  at  Offenbinya  and 
Nagyfig,  near  D^a  hi  Tmnsyhnuiia  (from  which  country  it  takea 
iu  name);  also  at  seveial  phcea  bi  Bouldcf  county,  Coiotado, 
and  at  Kalgoottfs  'm  Wettam  AvtaUa.    ^yhraake  may  be 
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tfeadQy  dIttiiiguiBhed  from  cdaverite  (AtlTei)  by  its  petfect 
deavage  in  one  direction  (parallel  to  the  plane  of  symmetiy), 
but  in  this  character  it  resembles  the  very  rare  orthorhombic 
mineral  krennerite  ((Au,  A«)Tei).  OL  J.  S.) 

I  8TLVBSTER»  JAMES  JOSEPH  (18x4-1897),  EogUsh  math*^ 
matidan,  Was  bom  in  London  on  the  3rd  of  September  1814. 
He.  went  to  school  first  at  Hlghgate  and  then  at  Liverpool,  and 
in  183 1  entered  St  John's  College,  Cambridge.  In  his  Tripos 
examination,  which  through  illness  he  was  prevented  from  taking 
till  z 83 7,  he  was  placed  as  second  wrangler,  but  being  a  Jew  and 
unwilling  to  sign  the  Thirty-nine  Articles,  he  could  not  compete 
for  one  of  the  Smith's  prizes  and  was  ineligible  for  a  fellow^p, 
nor  could  he  even  take  a  degree:  Uiis  last,  however,  he  obtained 
at  Trinity  College,  Dublin,  where  religious  restrictions  were  no 
longer  in  force.  After  leaving  Cambridge  he  was  appointed 
to  the  chair  of  natural  philosophy  at  University  College,  London, 
where  his  friend  A.  De^  Morgan  was  one  of  his  colleagues,  but 
be  resigned  in  1840  in  order  to  become  professor  of  mathematics 
in  the  university  of  Virginia.  There,  however,  he  remained  only 
six  months,  for  certain  views  on  slavezy,  strongly  held  and 
mjudidously  expressed,  entailed  unpleasant  consequences,  and 
necessitated  his  return  to  En^^d,  where  he  obtained  in  1844 
the  post  of  actuary  to  the  Lqsal  and  EquiUble  Life  Assurance 
Company.  In  the  course  of  the  ensuing  ten  years  he  published 
a  large  amount  of  original  work,  much  of  it  dealing  with  the 
theory  of  invariants,  which  marked  him  as  one  of  the  foremost 
mathematicians  of  the  time.  But  he  failed  to  obtain  either  of 
two  posts — the  professorships  of  mathematics  at  the  Royal 
Military  Academy  and  of  geometry  in  Gresham  College — for 
which  he  ^plied  in  1854,  though  he  was  elected  to  the  former  in 
the  following  year  on  the  death  of  his  successful  competitor. 
At  Woolwich  he  remained  until  1870,  and  although  he  was  not 
•a  great  success  as  an  dementary  teacher,  that  period  of  his  life 
was  very  rich  in  mathematical  work,  which  included  remarkable 
advances  in  the  theory  of  the  partition  oC  numbers  and  further 
contributions  to  that  of  invariants,  together  with  an  important 
research  which  yielded  a  proof,  hitherto  lacking,  of  Newton's 
rule  for  the  discovery  of  imaginary  roots  for  algebraical  equations 
up  to  and  induding  the  fifth  degree.  In  1874  he  produced 
several  papers  suggested  by  A.  Peaucellier's  discovery  of  the 
straight  line  link  motion  associated  with  his  name,  and  he  also 
invented  the  skew  pentagraph.  Three  years  later  he  was 
appointed  professor  of  mathematics  in  the  Johns  Hopkins  Uni- 
versity, Baltimore,  stipulating  for  an  annual  salxuy  of  $5000, 
to  be  paid  in  gold.  At  Baltimore  he  gave  an  enormous  impetus 
to  the  study  of  the  higher  mathematics  in  America,  and  during 
the  time  he  was  there  he  contributed  to  the  Atnerican  Journal 
gf  ,M<^hemaikSf  of  which  he  was  the  first  editor,  no  less  than 
thirty  papers,  some  of  great  length,  dealing  mainly  with 
modem  algebra,  the  theory  of  numbers,  theory  of  partitions 
and  universal  algebra.  In  Z883  he  wsts  chosen  to  succeed  Henry 
Smith  in  the  Savilian  chair  of  geometry  at  Oxford,  and  there  he 
produced  his  theory  of  redprocanis,  laigdy  by  the  aid  of  his 
"method  of  infinitesimal  variation."  In  1693  loss  of  health 
and  failing  eyesight  obliged  him  to  give  up  the  active  duties  of 
his  chair,  and  a  deputy  professor  being  appointed,  he  went  to 
live  in  London,  where  he  died  on  the  15th  of  Match  1897. 
Sylvester's  work  suffered  from  a  certain  lack  of  steadiness  and 
method  in  his  cbaraeter.  For  long  periods  he  was  mathemati- 
cally unproductive,  but  then  taiUen  inspiration  UMiM  come 
upon  him  and  his  ideas  and  theorica  poured  foith  far  aose  quiddy 
than  he  oouM  rocscd  them.  All  the  same  his  output  of  work 
was  as  lacge  as  it  was  Tahiable.  Thesoopeof  hisreseaidies  was 
ilescribed  by  Arthur  Cayley,  his  friend  and  ieUow  worker, 
in  the  following  woids:  **  They  relate  chiefly  to  finite  analysis, 
and  cover  by  their  subjects  a  large  port  of  it— «lgebra,  deter> 
jninaata,jcli]iimation,  thie  theory  of  equations,  partitions,  tactic, 
the  theory  of  forms,  matrices,  reciprocants,  the  Hamiltonian 
Munbers,  &c.;  analskical  and  pure  geometry  occupy  a  less 
prominent  position;  and  nechaaics,  optics  and  astronomy  ait 
AM  abseat."  Sylvester  was  a  good  liagubt,  and  a  diligmt  oom- 
pMcr  «f  vfln»,  both  ia  English,  and  I«atsB»  but  the  ^iniofthe 


cherished  that  Us  poess-were  Ion  alevd  witli  his  aiathanaileal 

achievements  baa  not  met  with  general  accq>taiice. 

The  first  volume  of  his  CoOaeUd  MalkemaHral  Faptrs,  adhed  by 
H.  F*  Baker,  appeamd  in  1904. 

STLVSmnUJOEHVA  (1563-^6x8),  En^ish  poet,  the«A  «( 
a,  Kentish  dothier,  was  bom  in  1563.  In  his  tenth  year  hewat 
sent  to  school  at  Southampton,  whoe  he  gained  a  knowledge  of 
FreBch.  After  about  three  years  at  sdiool  he  appean  to  have 
been  put  to  buainess,  and  in  1591  the  title-page  of  Us  Ywy  states 
that  he  was  in  theaervice  of  the  Merchant  Aydveaturenf  Company. 
He  was  for  a  abort  time  a  land  steward,  and  in  1606  Prines 
Heuy  gave  him  a  sdulU  peoaidn  as  a  kind  of  court  poet.  In 
X613  he  obtained  a  position  as  secretary  to  the  Merdiant  Adven- 
turers. He  was.stationed  at  Msdddburg,  in  the  Low  Coontriea, 
where  he  died  on  the  aSth  of  Sq>tember  z6i8.  He  translated 
into  English  heroic  couplets  the  scriptural  epic  of  GuxUaume 
du  Bartas.  His  Essay  ef  the  Second  Week  was  published  in  1 598; 
and  in  1604  The  Dhine  Weeks  of  the  World's  Birth,  The  ornaU 
style  of  the  original  o£fered  im>  difficulty  to  Sylvester,  who  wat 
himself  a  disdple  of  the  Euphuists  and  added  many  adommenta 
of  his  own  inVentbn.  The  Sepmaines  of  Du  Bartas  appealed 
most  to  his  English  and  German  co-religionists,  and  the  trans- 
lation was  immensdy  popular.  It  has  often  been  suggested  that 
Milton  owed  something  in  the  conception  of  Paradise  Lost  to 
Sylvester's  translation.  His  popularity  ceased  with  the  Restoia* 
tion,  and  Dryden  called  his  verse  "  abominable  fustian." 

His  works  were  reprinted  by  Dr  A.  B.  Groaart  (1880)  in  the 
"  Chortaev  Worthies  Library."  See  also  C  Dunster's  Consilderatioo* 
on  MiUons  early  Reading  (1800). 

STIiVITBL  a  mineral  consisthig  of  potaasinm  ddoride  (KCI), 
first  observed  in  1823,  as  an  encrustation  on  Vesttvian  lava. 
Well-formed  crystals  were  subsequently  found  in  the  salt  deposits 
of  Stassfurt  in  Prussia  and  Kalusz  in  Austrian  Galida.  It 
crystallises  in  the  cubic  system  with  the  form  of  cubes  and  cubo* 
octahedra  and  possesses  perfect  deavages  paralld  to  the  faces 
of  the  cube;  Altheugh  the  crystals  are  very  similar  in  appear* 
ance  to  crystals  of  common  salt,  they  are  proved  by  etching 
experiments  to  possess  a  different  degree  of  symmetry,  namely 
plagihedral-cubic,  there  being  no  planes  of  symmetry  but  the 
full  number  of  axes  of  symmetiy.  Ciystab  are  colourleaa- 
(sometimes  bright  blue)  and  transparent;  the  hardness  is  2  and 
the  spedfic  gravity  1*98.  Like  salt,  it  is  highly  diathermanous. 
The  name  sylvite  or  sylvine  is  from  the  old  pharmaceutical 
name,  sal  digeslHus  syMiy  for  this  salt.  (L.  J.  S.) 

SYMBOL  (Gr.  ohit^\aPt  n  sign),  the  term  given  to  a  visible 
object  representing  to  the  mind  the  semblance  of  something 
which  is  not  shown  but  realized  by  association  with  iL  This 
is  conveyed  by  the  ideas  usually  associated  with  the  symbol; 
thus  the  palm  brandi  is  the  symbol  of  victory  and  the  andior 
of  hope.  Much  of  eariy  Christian  symbolism  owes  its  origin 
to  pagan  sources,  the  intcspietationa  of  the  symbols  having  a 
different  meaning;  thus  "  the  Good  Shephctd  with  the  lamb  " 
is  thought  by  some  to  have  been  derived  from  the  figure  of 
Hermes  (Mercury)  carrying  the  goat  to  sacrifice,  and  "  Orpheus 
charming  the  wild  beasts,"  which,  when  painted  in  the  cata- 
combs, was  probably  intended  as  the  representadon  of  a  type 
of  Christ.  One  of  the  earliest  symbols  of  the  Saviour,  the  fish, 
was  derived  from  an  acrostic  of  the  Greek  word  Ixfibit  the 
component  letlrrs  of  which  were  the  initials  of  the  five  wonb 
'Ii}o»i«Xpctfr6t,aMDTuk,2wr7p,  Jesus  Christ,  Son  of  God, 
Savioar.  The  ship,  another  early  symbol,  represented  the  Church 
in  which  the  faithful  are  carried  over  the  sea  of  life.  Other 
symbols  are  those  which  were  represented  by  animals,  real  or 
fabulous,  and  were  derived  from  Scripture:  thus  the  lamb 
typi^ed  Christ  from  St  John's  Gospel  (1.  39  and  36),  and  the  Hon' 
from  the  Book  of  Revdarions,  in  which  Christ  is  called  the 
**  Lion  of  the  tribe  of  Judah."  The  peacock  stood  for  immortality ; 
the  phoenia  for  the  Resurrection;  the  dragon  or  the  serpent  for 
Satan :  and  the  stag  for  the  soul  thirsting  for  baptism.  The  sacred 
monogram  Chi  Rho,  {  supposed  to  have  been  the  cdesUal 
sign  seen  by -the  en^peror  Constantine  on  the  eve  of  the  defeat 
of  Maxentin^  cepitsenu  the  two  fint  Istttm  tA  the  Grttk  woni 
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tfiurrii  wfaidi  Cbn^antine  figared  on  Ms  tabaruxn,  or  standard* 
and  is  louod  00  early  Chiistiaa  colos,  bearing  also  the  favourite 
decoxatioa  of  the  Byzantine  sarcaf^iagL  The  four  evangelicai 
symbols  are  taken  from  the  book  of  Ezeklel  and  from  the  Book 
of  Revelations';  thus  the  winged  man  b  St  KCatthew,  the  winged 
lion  St  Mark,  the  winged  ex  St  Luke  and  the  eagle  St  Jo^hn; 
and  these  four  symbols  became  the  favourite  subject  tor  repre- 
sentaiion  in  the  Church.  Besides  these  tlie  other  evangdists 
and  the  saints  cany  emblems  by  which  they  may  be  recognized; 
thus  St  Andrew  by  th6  cross,  St  Peter  t^  the  keys,  St  Paul 
by  the  sword,  St  Edward  by  a  cup  aad  dagger,  St  Maiy 
Magdalene  by  a  box  or  vase,  St  Lawrence  by  a  gridiron,  St 
Faith  also  by  a  gridiron,  &c. 

STHE,  JAMES  (1799-1870),  Scottbh  surgeon,  was  bora  at 
Edinburgh  on  the  7th  of  November  1799.    His  father  was  a 
writer  to  the  signet  and. a  landowner  in  Fife  and  Kinross,  who 
lost  most  of  his  fortune  in  attempting  to  develop  the  mineral 
resources  of  his  property.    James  was  sent  to  the  high  school 
at  the  age  of  nine,  and  remained  until  he  was  fifteen,  when'  he 
entered  the  univereity.    For-two  years  he  frequented  the  arts 
classes  (including  botany),  and  in  18x7  began  the  medical  curri* 
culum,  devoting  himself  with  particular  keenness  to  chenustry. 
His  chemical  experiments  led  him  to  the  discovery  that  "a 
valuable  substance  is  obtainable  from  coal  tar  which  has  the 
property  of  dissolving  indiartubber,"  and  could  be  used  for 
waterproofing  silk  and  other  textile  fabrics — an  idea  which  was 
patanted  a  few  months  afterwards  by  Charles  Mackintosh,  of 
Glasgow.    In  the  session  1818-1819  Syme  became  assistant  and 
demonstrator  of  the  dissecting  room  of  Robert  Liston,  who  had 
started  as  an  extra-mural  teacher  of  anatomy  in  competition 
with  his  old  master,  Dr  John  Barday;  in  those  years  he  held 
also  resident  appointments  in  the  infirmary  and  the  fever 
hospital,  and  spent  some  time  in  Paris  practising  dissection  and 
operative  surgery.    In  1823  Liston  handed  over  to  him  the  whole 
charge  of  his  anatomy  classes,  retaining  his  interest  in'the  school 
as  a  pecuniary  venture;  the  arrangement  did  not  work  smoothly, 
and  a  feud  with  Liston  arose,  which  did  not  terminate  until 
twenty  years  later,  when  the  latter  was  settled  in  London.    In 
i8»4-i825  he  started  the  Brown  Square  school  of  medicine,  but 
again  disagreed  whh  his  partneia  in  the  venture.    Announcing 
his  intention  to  practise  surgery  only,  Syme  started  a  surgical 
hospital  of  his  own,  Mlnto  House  hospital,  which  he  carried  on 
from'  May  1829  to  September  1833,  with  great  success  as  a 
surgical  charity  and  school  of  clinical  instruction.    It  was  here 
that  he  first  put  into  practice  his  method  of  clinical  teaching, 
which  consisted  in  having  tht  patients  to  be  operated  or  prelected 
opon  brought  from  the  watd  into  a  lecture-room  or  theatre 
v^re  the  students  were  seated  conveniently  for  seeing  and 
taking  notes.    His  private  practice  had  become  very  consid^t^ 
able,  his  position  having  beCTi  assured  ever  since  his  amputation 
at  the  hip  j<)int  in  1823,  the  first  operation  of  the  kind  in  Scotland, 
b  1833  he  succeeded  James  Russell  as  professor  of  clinical 
surgery  in  the  univcraty.     Stone's  accession  to  the  clinkal 
chair  #as  marked  by  two  important  changes  in  the  conditions 
of  it:  the  first  was  that  the  professor  should  have  the  care  of 
sorgicat  patients  in  the  infirmary  in  right  of  his  professorsbipt 
and  the  second,  that  attendance  ota  hh  course  should  be  obliga- 
tory on  all  candidates  for  the  medical  degree.    When  Liston 
removed  to  London  In  1835  Syme  became  the  leading  consulting 
surgeon  in  Scotland.    On  Lfston'a  death  in  1847  Syme  ma 
offered  Ills  vacant  chair  of  elinieal  surgery  at  tJafvereity  College, 
London,  an<f  accepted  it.     He  began  practice  in  London  in 
February  r848;  bwt  earlyift  May  the  same  year  difficulties  with 
two  of  his  colleagues  at  <Gower  Street  and  a  desite  to  *'  escape 
from  atdfiMMity  and  contentliMi"  led  him  to  throw  up  his 
appointment.     He  returned  to  Edinburgh  in  July,  and  was 
reiastaced  in  his  old  chair,  to  whkh  the  crown  authority  had 
aieanwhile  fouiid  a  ififficulty  in  appointitig.    The  judgment  of 
las  friends  was  that  **  he  was  always  right  In  the  matter,  but 
often  wrong  in  the  manner,  of  his  qtrarrels.'*    In  1849  he 
broached  thie  inibfe^  of  medical  feform  In  a  lett^'  to  the  lord 
«4«otiM«}  hi  t994  umI  f8S7  ^  addressed  open  letters  on  the 


same  sabject  to  Lord  Filmerstoii;  and  In  1858  a  Medical  Act 
was  passed  which  largely  followed  the  lines  laid  down  by  him* 
self.  As  a  member  of  the  general  medical  council  called  into 
existence  by  the  act,  be  made  eonsideiable  stir  in  x868  by  an 
unoompromBiog  statement  of  doctrines  on  medical  educatioD, 
which  were  thou^  by  many  to  be  reactionary;  they  werp, 
however,  merely  an  attempt  to  recommend  the  methods  that  had 
been  €haracterL<;tic  of  Edinburgh  teaching  aftioe  William  Odkn^ 
time — ^namely,  a  constant  reference  of  facts  to  prhadples,  the 
subordination  (but  not  the  sacrifice)  of  technical  details  to 
geneialities,  and  the  preference  of  large  professioiud  classes  and 
the  "  magnetism  of  nunkbers  "  to  the  tutorial  system,  which  he 
identified  with  "crafflnung."  In  Afxrii  1869  he  had  a  paralytic 
seizure,  and  at  once  resigned  his  chair;  he  nevetf  recovered  his 
powers,^  and  died  near  Edinburgh  on  the  26th  <A  June  1870. 

S^e's  surgical  writings  were  numerous,  although  the  terseness 
of  his  style  and  directness  of  hia  method  saved  them  from  beinc 
bdky.  In  1831  he  publsabed  A  TrtaHsa  •»  Ike  Bxdsiom  of  Diamsta 
Joints  (the  oelefarated  aalde- joint  amfvutation  is  known  by  his  name). 
His  PrincipUs  tff  Surgery  (often  reprinted)  came  out  a  few  months 
later;  Diseases  <^  the  Rectum  in  1838;  Stricture  of  the  Urethra  and 
Fistula  tn  Ferineo  in  1849;  and  £xrtniMi  of  the  Scapula  in  1864. 
In  i8a8  he  collected  into  a  volume,  mider  the  title  of  Coutribmtiam 
to  Ike  FaAfloiy  and  Practice  of  Surgery,  thirty-one  orinnal  mcnoin 
published  in  periodicals  from  time  to  time;  and  in  1861  he  issued 
another  volume  of  (Xfsenatiofu  in  Clinical  Surgery.  Syme's 
character  b  not  inaptly  summed  up  in  the  dedication  to  him  by 
his  old  pupU,  Dr  John  Brown,  of  the  series  of  essays  Lodu  and 
Sydenham:  "  Verax, capax,  peispicax.  aagax,  efficax,  tenax." 

See  Memorials  of  ike  Zife  of  fames  Syme,  by  R.  JPateraon,  M.D.» 
with  portraits  (Edmburgh,  1874). 

9TIIB0N  METAPHRASTES,'  the  most  renowned  of  the 
Byzantine  hagiographccs.  Scholars  have  been  very  much 
divided  as  to  the  period  in  which  he  lived,  dates  ranging  from  the 
9th  century  to  the  14th  haidng  been  suggested;  but  it  h 
now  generally  agreed  that  be  flourished  in  tlie  second  half 
of  the  10th  century.  Still  greater  divergences  of  opinion  have 
existed  as  to,  the  lives  of  saints  coming  from  his  pen,  and  here 
again  the  solution  of  the  problem  has  been  attained  by  studying 
the  composition  of  the  great  Greek  mcm^ogies.  The  meaology 
of  Metaphrastes  is  a  collection  of  lives  of  saints  for  the  twelve 
months  of  the  year,  easily  recognisable  among  analogous 
collections,  and  consisting  of  about  150  distinct  pieces,  atmie  of 
which  are  taken  bodily  from  <Ad«r  collections,  while  others  have 
been  subjected  to  a  new  recension  (;Mrd^pa<r(r).  Amorijt 
other  works  attributed  (though  with  some  uncertainty)  to 
Symeon  are  a  Chronicle^  a  canonical  ooUectMn^  some  lettem  and 
poems,  and  other  writings  of  less  importance,  Symeon's  great 
popularity  is  due  more  particularly  to  his  coDection  of  lives  of 
saints.  About  his  life  we  know  only  very  few  details.  The 
Greeks  honour"  him  as  a  saint  on  the  s8th  of  November,  and  SA 
office  haft  been  composed  in  his  honour. 

See  L.  Allatius,  Ve  Symecnum  scripts  diatrtba  (T^tris.  1664); 
F.  Htrsch,  ByzatUiniscke  Studien,  pp.  303-355  (Lciprig^  J876;; 
A.  Ehrhard,  Die  LegendeHsammlung  aes  Symeon  Metaphrastes 
(Rome,  1897);  and  in  Rdmiscke  Quartalschritt  (1897),  pp.  67-20^ 
and  531-553 ;  H.  Delchaye,  La  Vie  de  S.  Paul  le  jeune  tt  la  ckrono- 
legi^  de  Mitapknula  (1893);  Analeeta  BoUanddana,  xvi.  dia^-Aa? 
and  xvii.  448-453*  ,  (H.  Da.)  ^ 

87HMACHV8i  pope  from  498  to  SU,  bad  AnastasSus  tl.  fbr 
his  predecessor  and  was  hiaisetf  followed  by  Hormhdas.  Ht 
was  a  native  of  Sardinia,  apparently  a  coin^rt  from  mtganisn^, 
and  was  in  deacon's  orders  at  the  thne  of  hjB  dectibn.  Tht 
choice  was  not  unanimous,  another  candidate,  Lanrentius, 
having  the  support  of  a  strong  Byaantlne  party;  and  1)0t% 
competitors  were  consecrated  by  their  frieli<fe,  the  one  fii  the 
Laieran  Church  and  the  other  in  that  of  St  Mary,  otf  \M&  2Mk 
of  November  498.  A  decision  was  not  long  afterwards  dblidnedl 
in  favour  of  Symmachus  from  Theodoric,  to  whom  the  <fis^ut4 
had  been  refei^,  but  peace  was  hot  csUblUhed  iiatlt  509  or 
506,  when  the  (jotbic  king  ordered  the  LaurentiaB  party  t* 
surrender  the  churches  of  which  they  had  taken  possession. 
An  important  incident  in  the  protraaed  controversy  w&>  ^ 

*The  aumame  u  based  on  the  title,  MehpkfwU,  of  some  of 
his  works.  •  .V.'  .» 
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ioftlie"palmAiysyiiod.''  l^eiemaiDder  of  the  pontifi- 
cate of  Symmachus  was  uneventftil;  history  qieaks  of  various 
churches  in  Rome  as  having  been  built  or  beautified  by  bim. 

SYMIIACHUS,  the  name  of  a  celebrated  Roman  family  of  the 
4th  to  6th  centuries  of  our  ent  It  belonged  to  the  gens  Aurelia 
and  can  be  traced  back  to  Aurellus  Julianus  Symmachus, 
proconsul  of  Achaea  (according  to  others,  vicar  or  vice-prefect 
of  Macedonia)  in  the  year  319.  Ludos  Aurehus  Aviantus 
Symmachus,  presumably  his  son,  wss  prefect  of  Rome  in  the 
year  364,  and  had  also  other  important  posts.  He  was  cele- 
brated for  Us  virtues  and  the  senate  awarded  him  in  377  a 
gilded  statue. 

QuxNTUS  AraiuxTS  Symiiacbus  (c.  345-410),  son  of  the  last- 
named,  was  one  of  the  most  brilliant  representatives  in  public 
life  and  in  the  literature  of  4th-century  paganism  in  Rome.  He 
was  educated  in  Gaul,  and,  having  discharged  the  functions  of 
praetor  and  quaestor,  rose  to  higher  offices,  and  in  373  was  pro- 
consul of  Africa  (for  his  official  career  see  CJ.L.  vi.  i6qq).  His 
public  dignities,  which  included  that  of  pontifez  maximus,  his 
great  wealth  and  high  character,  added  to  his  reputation  for 
eloquence,  marlced  him  out  as  the  champion  of  the  pagan  senate 
against  the  measures  which  the  Christian  emperors  directed 
•gainst  the  old  state  religion  of  Rome.  In  382  be  was  banished 
from  Rome  by  Gratian  for  his  protest  against  the  removal  of  the 
statue  and  altar  of  Victory  frqm  the  senate-house  (see  Gibbon, 
Decline  and  Pott,  ch.  98),  and  in  384,  when  he  was  prefect  of  the 
city,  he  addressed  to  Valentinian  11.  a  letter  praying  for  the 
restoration  of  these  symbols.  This  is  the  most  interesting  of  his 
literary  renuuns,.  and  called  forth  two  replies  from  St  Ambrose, 
as  weU  as  a  poetical  refutation  from  Prudentius.  After  this 
Symmachus  was  involved  in  the  rebellion  of  Maximus,  but 
obtained  his  pardon  from  Theodosius,  and  appears  to  have 
continued  in  pubUc  life  up  to  his  death.  In  391  he  was  Consul 
brdinarius.  His  honesty,  both  in  public  and  in  private  a£fairs, 
and  his  amiability  made  him  very  popular.  The  only  reproach 
that  could  be  made  against  this  last  vidiant  defender  of  paganism 
is  a  certain  aristocratic  conservativeneis,  and  an  exaggerated 
love  of  the  past.  As  his  letters  do  not  extend  beyond  the  year 
409,  he  probably  died  soon  after  that  date. 

Of  his  writings  we  poeaets:  (t)  Panegyrks,  written  fai  Ms  youth  in 
a  very  artifidafsCyle;  two  on  Valentinian  L  and  one  on  the  youthful 
Gratian.  (a)  Nine  books  of  Epistles,  and  two  from  the  tenth  book, 
published  alter  his  death  by  ais  son.  The  model  followed  by  the 
writer  is  Pliny  the  Younger,  and  from  a  reference  in  the  Saturnalia 
of  Macrobius  (bk.  v.,  i.  \  7).  in  which  Symmachns  is  introduced  as 
one  of  the  interlocuton,  it  appears  that  his  oontemporuies  deemed 
him  second  to  none  of  the  ancients  In  the  *'  rich  and  florid  "  style. 


We  find  them  vapid  and  tedious.  (3)  Fragments  of  Camplimenian 
Oraiions,  five  from  a  palimpsest  (also  containing  the  Panegyrics), 
of  which  part  is  at  Muan  and  part  in  the  Vatiam.  discovered  by 
Mai,  who  published  tiie  Milan  fragments  in  181X,  the  Roman  in 
his  Saiptarnm  vetentm  noes  e»ttettm,  vol.  i.  (iSas).  and  the  whole 
in  1816.  U)  The  Mationes,  which  contain  an  interesting  account 
of  puSUc  life  in  Rome,  composed  for  the  emperor.  In  these  official 
writings  (reports  as  praect  of  the  dty),  Symmachus  is  not  preoccu- 
pied t^  style  and  beiDomes  sometimes  doquent;  especially.  10  in  his 
remarkable  report  on  the  altar  of  Victory. 

His  son,  QuiNTUS  Fabius  Memmxub  Svioiikanm,  was  pro- 
consul of  Africa  (415)  and  prefect  of  the  dty  (418).  He  was 
probably  the  fathier  of  the  Symmachus  who  was  oooiul  in  446, 
and  whose  sod  was  QuiNnm  Arasuus  Mnanus  Symmachus 
(4r  595),  patrician,  one  of  the  most  culttvaled  noblemen  of  Rome 
of  the  banning  of  the  6th  oentnry,  editor  (s.f  .  of  Macrobius, 
Sommem  Scipi^nis)  and  hiKoriaa,  and  espedatty  celebrated 
for  bis  bttikling  activity.  He  was  oonsol  in  485.  Theodoric 
charged  him  with  the  rsstoraUoii  of  the  theatre  of  Pompey. 
m  was  father-in-law  ol  Boitios  {qj9.),  and  waa  involved  in 
his  fate,  being  disgrarrd  and  finally  put  to  destb  by  Theodoric 
liisas. 

See  E.  Mocin.  Aidei  tw  Symmngm  (1847)^  G.  Bofarier.  £s  Ms 
4npapmisme{i'^  -       .  ..  — 

Pomnh  Centmry 
efike  Weslem  J 

(1880-1899)  vd.  lit.  (on  tbe  Boetins  "  conspirscy 
Get€kkkle  der  rdnriuken  Liueraim  (1904),  vd.  iv.  pt.  I :  and  Tcnffd- 
Schwabc,  Hist,  ^f  Roman  Lileraimn  (bag.  trans.,  1900),  pp.  4S5, 477*4. 


All  editions  of  the  works  ef  Symmachus  are  now  supeneded  by  that 
of  O.  Seeck  in  UeHnmenla  Cermaniae  kistorica,  Ametans  enflnils- 
nmi  (1883).  vL  1 .  with  introductMHu  on  his  life,  woiks  and  chmaology, 
and  a  gencalogicsl  table  d  the  family. 

SYMOnM.  JOHN  ADDIIIOTIMI  (i840-i895)>  English  critic 
and  poet,  was  bom  at  Bristol,  on  the  5th  of  October  1840.  He 
was  the  only  son  of  John  Addlngton  Symonds,  M.D.  (1807- 
1871),  the  author  of  an  essay  on  Oriminal  JUsponsiHlUy  (1869), 
Tke  Principles  oj  Beaniy  (1857)  and  Sleep  and  Dreams  (2nd  ed., 
1857).  His  mother,  Haxriet  Sjrmonds,  was  the  ddest  daughter 
of  James  Sykcs  of  Leathcrhead.  He  was  a  ddlcate  boy, 
and  at  Harrow,  where  he  was  entered  in  1854,  took  no  part  in 
school  games  and  showed  no  particular  promise  as  a  scholar. 
In  1858  he  proceeded  to  Ballid  as  a  commoner,  but  was  dected 
to  an  exhibition  in  the  following  year.  The  Oxford  training 
and  association  with  the  brilliant  set  of  men  then  at  Balliol 
called  out  the  latent  faculties  in  Symonds,  and  his  university 
career  was  one  of  continual  distincticm.  In  i860  be  took  a 
first  in  "  Mods,"  and  woo  the  Newdigate  with  a  poem  on  The 
Escorial;  in  i86a  he  was  placed  in  the  first  dass  in  literae 
Humaniores,  and  in  the  following  year  was  winner  of  the  Chan- 
cellor's English  Essay.  In  i86a  he  had  been  dected  to  an  open 
fellowship  at  Magdalen.  The  strain  of  study  unfoitunatdy 
proved  too  great  for  him,  and,  immediatdy  after  his  election  to  n 
fellowship,  his  health  broke  down,  and  he  was  obliged  to  seek 
rest  in  Switxerland.  There  he  met  Janet  Catherine  North, 
whom,  after  a  romantic  betrothal  in  the  mountains,  he  married 
at  Hastings  on  the  loth  of  November  1864.  He  then  attempted 
to  settle  in  London  and  study  law,  but  his  health  again  broke 
down  and  obliged  him  to  travd.  Retuniing  to  Clifton,  he  lectured 
there,  both  at  the  college  and  to  ladies'  schools,  and  the  fruits 
of  his  work  in  this  direction  remain  In  his  IntrodncHom  to  tk$ 
Study  of  Dante  (187  a)  and  his  admirably  vivid  Stndies  ef  Ikg 
Greek  Poets  (1873-1876).  Meanwhile  he  was  occupied  upon 
the  work  to  whidi  his  talents  and  sympathies  were  especially 
attracted,  his  Renaissance  in  Italy,  which  appeared  In  seven 
volumes  at  intervals  between  1875  and  1886.  The  Rtncissatica 
had  been  tbe  subject  of  Symonds'  prise  essay  at  Oxford,  and 
the  study  which  he  had  then  given  to  the  theme  aroused  in  him 
a  desire  to  produce  something  like  a  complete  picture  of  the 
reawakening  of  art  and  Uurature  in  Europe.  His  work,  how- 
ever, was  again  interrupted  by  illness,  and  this  time  in  a  more 
serious  form.  In  1877  his  life  was  in  acute  danger,  and  upon 
his  removal  to  Davos  Plats  and  subsequent  recovery  there  it 
was  f  dt  that  this  was  the  only  plsce  where  he  was  Ukdy  to  be 
able  to  enjoy  life.  From  that  time  onward  he  pra^tiolly 
made  his  home  at  Davos,  sod  a  charming  picture  of  his  life  there 
wmbefoundinOnrl4/«Mi<As5«tfsH«giUeiidr(i89i).  Symonds^ 
indeed,  became  in  no  common  sense  a  dtisen  of  the  town;  he 
took  part  in  its  munidpal  business,  made  friends  witb  the 
peasants,  and  shared  thdr  interests.  There  he  wrote  most  of  £is 
books:  biographies  of  Shelley  (1878),  Sir  Philip  Sidney  (x886). 
Ben  Jonson  (1886),  and  Michelangelo  (1893),  sevoal  volumes  of 
poetiy  snd  of  essays,  and  a  fine  ttansUtwn  of  the  4nL,f»i9VPhy 
ef  Benvennla  Cellini  (1887).  Thersi  too,  he  completed  his 
study  of  the  Renaissancet  the  work  by  which  he  will  be  longest 
remembered.  He  wss  ssdduoudy,  feverishly  sctive.througli- 
out  tbe  whole  of  his  life,  snd  the  amount  of  work  which  he 
achieved  was  wonderful  when  tbe  uncertainty  of  his  health  is 
remembered.  He  had  a  paasiQa  for  Italy,  snd  for  msny  yeais 
resided  during  the  autumn  in  the  hoose  of  his  friend,  Hontio 
F.  Brown,  on  the  Zattsre,  in  Venice.  He  died  st  Rome  eo  tlie 
T9th  of  Apiil  1893,  and  wss  buried  ciose  to  Shelley. 

He  Idtliis  papers  and  his  autobiography  in  the  hands  of  Mr 
Brown,  who  published  in  1895  sn  excellent  and  comprehensive 
biogrsphy.  Two  works  from  his  pen,  a  vdume  of  essays,  /• 
tke  Key  of  Bine,  snd  a  monograph  on  Walt  Wkilmam,  were  pub- 
lished in  the  year  of  hb  death.  His  activity  was  unbroken  to 
the  last.  In  Ule  Symonds  was  morbidly  introspective,  a  Hamkt 
among  modem  men  of  letters,  but  with  a  capadty  for  action 
which  Hamlet  was  denied.  Robert  Louis  Stevenson  deeciibed 
i,in  the  Qpalstdn  of  To^ikr  and  rs/ifc<r«,ns"  the.beit  of  IsUteiib 
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ifailtag  tbt  pnlMB  of  tlie  CMth  and  die  arts,  flowers  and  Jewdt, 
Vint  tad  music,  in  a  BBOooUi^t,  serenading  auuiner,  aa  to  the 
lisbt  guitar."  But  under  his  excellent  good4eUo<«Bhip  hirkcd 
a  hsuntiag  melandioly.  Full  of  ardour  and  ambition,  sym> 
pstby  and  desire,  be  was  perpetually  tormented  by  the  riddles 
of  exiMenoe;  through  life  he  was  always  a  seeker,  anient  but 
suatisfied.  This  side  of  his  nature  stands  revealed  in  his 
gnemic  poetry,  and  particularly  in  the  sonnets  of  his  ^«itm» 
Pipiro  (1883),  where  he  has  portrayed  his  own  character  with 
greet  subtlety.  His  poetry  is  perhaps  rather  that  of  the  student 
than  of  the  inspired  singer,  but  it  has  moments  of  deep  thought 
tad  emotion.  It  is,  indeed,  in  passages  and  extracts  that 
Symonds  appeals  at  his  best.  Rich  in  description,  full  of 
"  puiple  patches,"  bis  work  has  not  that  harmony  and  unity 
t!at  are  essential  to  the  conduct  of  phtkMophical  argument. 
He  saw  the  part  more  clearly  than  the  whole;  but  hb  view, 
if  partial,  is  always  vivid  and  concentrated.  His  translations 
ire  among  the  finest  in  the  language;  here  his  subject  wsa 
found  for  him,  and  he  was  able  to  lavish  on  it  the  wealth  of 
eokmr  and  quick  sympathy  which  were  his  characteristics. 
He  wss  a  lover  of  beauty,  a  poet  and  a  philosofAer;  but  fai  his 
life  and  his  work  alike  he  missed  that  absolute  harmony  of 
convictton  and  concentration  under  which  alone  the  hi^est 
kind  of  literature  is  produced.  (A.  Wa.) 

SmORM,  WILLIAM  SAMtlBL  (1818-1887).  was  born  in 
Hereford  in  1818.  He  was  educated  at  Cheltenham  and  Christ's 
College,  Cambridge,  where  he  graduated  B.A.  in  184s.  Having 
taken  holy  orders  he  was  i4>pointed  curate  of  Offoham,  near 
Evesham  in  1843,  and  two  years  later  he  waa  presented  to  the 
living  of  Pendock  in  Worcestershire,  where  he  remained  until 
1877*  While  at  Offenham  he  became  acquainted  with  H.  E. 
Strickland  and  imbibed  from  him  such  an  interest  in  natural 
Ustory  and  geology,  that  his  leisure  wss  henceforth  devoted  to 
these  subjects.  He  waa  one  of  the  founders  of  the  Woolbope 
Naturalbts'  Field  Cbib  (1851)  and  of  the  Malvern  Naturalists' 
Field  Club  (1853),  and  was  an  active  member  of  the  Cottes- 
vold  Field  Club  and  other  local  societies.  In  1858  he  edited 
an  edition  of  Hugh  Miller's  Cruise  ^  the*'  Betsey."  He  was 
the  author  of  numerotis  essays  on  the  geology  of  the  Malvern 
country,  notably  of  a  paper  "  On  the  passage-beds  from  the 
Upper  Silurian  rocks  into  the  Lower  Old  Red  Sandstone  at 
Ledbury  "  (Quart.  Joum.  Geel.  Soc.  i860).  His  principal  work 
was  lUairds  of  the  Rocks  (1872).  He  was  author  of  Stones  of  the 
Valley  (1857),  Old  Bones,  or  Notes  for  Young  Naturalists  (1859. 
nd  ed.  1864).  and  other  popular  works.  He  died  at  Cheltenham 
00  the  i$th  of  Sq>tember  1887. 

,  See  A  Sketch  ef  ike  Life  of  fhe  K».  W.  S,  SymondSf  by  the  Rev. 
J.  D.  La  Touche. 

8TII01iD*8  TAT»  one  of  the  most  famous  view  points  on  the 
river  Wye,  England.  At  a  point  9  m.  above  Monmouth  and  13  m. 
bebw  Ross  by  water,  the  Wye  makes  a  sweep  of  nearly  5  m. 
loand  a  peninsula  whose  neck  is  only  some  600  ydSb  across. 
The  ponjnffMl^  is  occupied  by  the  limestone  acclivity  of  Hunts- 
ham  HilL  Caverns  are  seen  in  the  limestone  on  both  precipitous 
banks  of  the  river.  The  Yat  or  Gale  is  situated  on  the  west 
side  of  the  neck,  which  reaches  an  elevation  over  500  ft.,  and  a 
road  from  the  east  drops  to  a  ferry,  which  was  of  early  im- 
portance as  a  hJ^way  between  England  and  Wales.  Ihe 
boundary  between  Herefordshire  and  Gloucestershire  crosses 
the  neck;  the  Yat. is  in  the  county  first  named,  but  the  railway 
station,  on  the  east  side  (\t(i  bank)  is  in  Gloucestershire.  It 
b  on  the  Rbss-Monmouth  lino  of  thelCreat  Western  railway. 
Iheie  are  here  groups  of  cottages  and  several  inns  on  bs^ 
banks,  while  opposite  the  Yat  itself  Is  the  hamlet  of  New  Wetr, 
•ad  a  little  above  it  the  villain  of  Whitchurch.  The  river  banks 
tie  densely  wooded,  except  where  they  become  sheer  chf  s, 
•<  u  the  Cbldwdl  rocks  above  the  sution.  Tbe  surrounding 
country  is  MHy  and  rich,  and  the  views  from  the  Yat  are  superb, 
embradng  the  Forest  of  Dean  to  the  south  and  east,  and  backed 
by  the  mountains  of  the  Welsh  border  in  the  west. 

ITHOIIB.  ARTHUR  (1865-  ).  EngUsh  poet  and  criUc, 
«H  bom  in  Wales  on  the  38th  of  February  1865,  of  Cbmisb 


paicnts.  He%msadiicalcdpifvatdy,ipflDdfaigaiittfcof  histiae 
in  France  and  Italy.  In  i8iB4-t886  he  edited  four  of  Quaritch's 
Shakespeare  Quarto  PccsimUeSt  and  in  2888-1889  seven  plays  of 
the  '*  Henry  Irving  '*  Shake^Mare.  He  became  a  member  of 
the  staff  of  the  Athenaeum  in  1891,  and  of  the  Saturday  Reoiem 
in  1894.  His  first  vohime  of  verse,  Days  and  Nig/Us  (1889), 
consisted  of  dramatic  moaologuea.  His  later  verse  is  influenced 
by  a  close  study  of  modem  French  writers,  of  Baudelaire  and 
especially  of  Verlaine.  He  reflects  French  tendencies  both  in 
the  subject-matter  and  style  of  Ids  poems,  in  their  eroticism 
and  their  vividness  of  desaiption.  His  volumes  of  verse  are: 
Silhouettes  (1892),  London  Nights  (1895),  yf  mom  nelima  (1897), 
Images  of  Good  and  Evii  (1899),  A  Book  </  Twenty  Songs  (1905). 
In  190a  he  made  a  selection  from  his  earUer  verse,  published  as 
Poems  (9  vob.).  He  iranslated  from  the  Italian  of  Gabride 
d'Annunzio  The  Dead  City  (2900)  and  The  Child  of  Pleasure 
(1898),  and  from  the  French  of  fimOe  Verhaeren  The  Dawn 
(1898).  To  The  Poems  of  Ernest  Dowson  (1905)  he  prefiied  an 
essay  on  the  deceased  poet,  who  waa  a  kind  of  English  Verlaine 
and  had  many  attractions  for  Mr  Symons.  Among  his  volumes 
of  collected  essays  are:  Studies  in  Two  IMeratures  (1897), 
Tke  Symbolist  School  in  Literature  (1899),  Cities  (1903),  word- 
piaures  of  Rome,  Venice,  Naples,  Seville,  &c.,  PhySf  Acting 
and  Music  (1903),  Studies  in  Prose  and  Verse  (1904),  Spiritual 
Adventures  (1905),  Studies  in  Seven  Arts  (1906). 

8TH0NS,  GBORaBJAHES(i838-X9oo),En^metcoroloi^, 
was  born  in  Pimlico,  London,  on  the  6th  of  August  1838.  In 
i860  he  obtained  a  post  in  the  meteorological  department  of 
the  Board  of  Trade  under  Admiral  Robert  Fitzroy,  who  was 
then  deeply  interested  in  the  subject  of  storm-wamings,  and  in 
the  same  year  he  published  tbe  first  annual  volume  of  British 
Rainfall,  which  contained  records  from  168  stations  in  En^and 
and  Wales,  but  none  from  Scotland  or  Ireland.  Three  years 
later  he  resigned  his  appointment  at  the  Board  of  1^ade« 
where  his  rtdnfall  inquiries  were  not  appreciated— «t  least 
not  as  a  prior  study  of  storm-warnings — and  devoted  his  whole 
energies  to  jthe  organisation  of  a  band  of  volunteer  observers 
for  the  collection  of  particulars  of  rainfall  throughout  the  British 
Isles.  So  successful  was  he  in  this  object  that  by  x866  he  was 
able  to  show  results  which  gave  a  fair  representation  of  the 
distribution  of  rainfall,  and  the  number  of  recorders  gradually 
increased  until  the  last  volume  of  British  Rainfall  which  he  lived 
to  edit  (that  for  1899)  contained  figures  from  3538  stations— 
2894  in  England  and  Wales,  446  in  Scotland,  and  x88  in  Ireland. 
Apart  from  their  scientific  interest,  these  annual  reports  are  of 
great  practical  importance,  since  they  afford  engineers  and  others 
engaged  in  water  supply  much-needed  data  for  their  calculations, 
the  former  absence  of  which  had  on  some  occasions  given  rise 
to  grave  mistakes.  Symons  himself  devoted  special  study  not 
only  to  rainfall,  but  also  to  the  evaporation  and  percolation  of 
water  as  affecting  underground  streams,  and  his  extensive 
knowledge  rendered  him  a  valuable  witness  before  parliamentarv 
committees.  In  other  branches  of  meteorology  also  he  took 
a  keen  interest,  and  he  was  particularly  indefatigable,  though 
consistently  unsoccessfult  in  the  quest  of  a  genuine  thunderbolt. 
The  history  of  the  science  too  attracted  his  attention,  and  he 
possessed  a  fine  library  of  meteorological  works,  which  psssed 
to  the  Meteorological  Society  at  his  death.  Of  that  society  he 
became  a  member  when  only  eighteen,  and  he  retained  his 
connexion  with  it  in  varioxis  official  capacities  up  to  the  end  of 
his  life.  He  served  as  iu  president  in  z88o,  and  in  view  of  the 
celebratk>n  of  iU  jubilee  was  re-elected  to  that  office  in  1900,  but 
the  illness  that  caused  his  death  prevented  him  from  aOing. 
He  died  m  London  on  the  loth  of  March  1900. 

ETHPATHEnC  SYSTEM,  in  physiology.  By  tbe  "wyish 
pathetic  system  '*  is  understood  a  set  of  nerves  and  ganglia 
more  or  lass  sharply  marked  off  from  the  cerebro-spinal,  both 
functionally  and  anatomically.  (For  anatomy  see  Nervous 
System.)  Fovneriy  it  was  thought  moue  independent  from  the 
Kst  of  the  general  ncorvous  system  than  recent  discoveries  have 
found  it  actually  to  be.  It  used  to  be  supposed  that  the  ganglia 
of  the  sympathetic  ijystem  were  analogous  in  function  to  the 
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great  oential  ncnrooi  nafses  toaaSag  the  biiMn  and  spimd  cord. 
These  latter  masaes,  aa  DiOW  becomes  more  and  more  evident, 
are  the  only  slructures  in  which  occurs  the  work  of  transmuting 
afferent-nerve  impulses  into  efierent^nerve  impulses  with  all 
the  acoompanyiAg  chaoges  in  intensity,  rhythm;  &c.,  which 
make  up  reflex  action.  Such  functional  it  is  now  known,  are 
not  attributable  to  sympathetic  ganglia.  These  last  are 
structures  in  which  one  neurone  makes  communication  with  other 
neurones.  To  that  extent,  therefore,  redistribution  of  nervous 
impulses  does  occur  in  them,  impulses  arriving  by  a  few  neurones 
being  distributed  so  as  to  aOect  many.  But  the  sympathetic 
gan^a  are  not  the  seat  of  reflex  action.  The  sympathetic 
system  is  now  known  to  consist  entirely  of  conducting  paths 
which,  like  the  nerve-trunks  of  the  cerebro-spinal  system,  inerely 
conduct  nerve  impulses  either  toward  the  great  nervous  centres 
of  the  spinal  cord  and  brain,  or,  on  the  other  hand,  away  from 
those  great  centres.  In  the  cerebro^spinal  nerves  the  pre- 
ponderance  of  the  conduction  is  towa^  the  centres,  in  the 
sympathetic  system  the  preponderance  of  conduction  is  away 
from  the  centres. 

More  is  known  of  the  sympathetic  system  from  its  efferent 
aspect  than  its  afferent,  and  we  shall  consider  the  former 'flrSt. 
One  great  difference  between  the  efferent  paths  of  the  sym- 
pathetic and  those  of  the  ordinary  cerebrospinal  system  is  that 
the  former  carry  nervous  impulses  not  only  to  muscular  tissue  but 
to  secreting  glands,  whereas  the  latter  convey  them  to  muscle 
only,  indeed  only  to  muscle  of  the  striated  kind.  Another 
.difference  is  that  the  efferent  path  which  the  sympathetic  affords 
from  the  great  central  nervous  oentres  to  its  muscles  and  glands 
consists  always  of  ivfo  nerve-cells  or  neurones,  whereas  the 
efferent  path  afforded  by  the  cerebro-spinal  motor  nerves  con- 
sists of  one  neurone  only.  The  two  neurones  forming  the 
sympathetic  path  are  so  arranged  that  one  of  them  whose  cell- 
body  lies  In  the  spinal  cord  has  a  long  axone-process  passing 
.out  from  the  cord  in  the  motor  spinal  root,  and  this  extends 
to  a  group  of  nerve-cells,  a  sympathetic  ganglion,  quite  distant 
from  the  spinal  cord  and  somewhere  on  the  way  to  the  distant 
organ  which  is  to  be  innervated.  In  this  ganglion  the  first 
sympathetic  neurone  ends,  forming  functional  connexion 
with  ganglion  cells  there.  These  ganglion  cells  extend  each  of 
them  an  axone  process  which  attains  the  organ  (muscular  cell 
or  gland  cell),  which  it  is  the  office  of  the  sympathetic  path  to 
reach  and  influence.  The  axone-process  of  the  first  nerve 
cell  is  a  myelinated  nerve-fibre  extending  from  the  spinal  cord 
to  the  ganglion;  it  constitutes  the  pre-ganglionlc  fibre  of  the 
conduction  chain.  The  axone-process  of  the  second  nerve- 
cell,  that  is  the  neurone  whose  cell-body  lies  in  the  ganglion, 
is  usually  non-myelinate  and  constitutes  the  post-gangUonic 
fibre  of  the  chain. 

This  construction,  characteristic  as  It  b  of  the  s>Tnpathetic 
efferent  path,  has  been  found  also  in  certain  other  efferent  paths 
outside  the  sympathetic  pro{>er.  And  as  these  other  efferent 
paths  convey  impulses  to  the  same  kind  of  organs  and  tissues 
as  do  those  of  the  sympathetic  itself,  it  has  been  proposed  to 
embrace  them  and  the  sympathetic  under  one  name,  the  auto- 
nomie  system.  This  terra  Includes  all  the  efferent  paths  of 
the  entire  body  excepting  only  those  leading  to  the  voluntary 
musdes. 

That  the  term  "  autonomic  sjrstem  "  b  flot  merely  a  conveni- 
ence of  nomenclature,  but  really  represents  a  physiological  entity, 
'seems  indicated  by  the  action  of  nicothx.  This  drug  acts 
selectively  on  the  autonomic  ganglia  and  not  on  the  cerebro- 
spinal. In  the  former  it  paralyses  the  nexus  between  pre- 
ganglionic and  post-ganglionic  fibre.  It  b  by  taking  advantage 
of  this  property  that  many  of  the  recent  researches  which  have 
done  so  much  to  elucidate  the  sympathetic  have  been  executed. 

The  term  "  autonomic  sjrstem  "  must  not  be  taken  to  imply 
that  this  system  b  independent  of  the  central  nervous  system. 
As  mentioned  above  in  regard  to  the  sympathetic,  that  b  not 
the  case.  The  autonomic  Aystem  is  closely  connected  with  the 
caatral  nervous  system  throu^  the  ordinary  channel  of  the 
iierve*roots,  spinal  and  cranial.   It  may,  in  fact,  be  regarded' as 


an  appendage  of  the  aaniail  and  spinal  roots,  or  rether  M  oectaiii 
of  them,  for  vitJi  a  oonaideable  fnoportion  al  their  number  il 
is  not  connected.  ... 

The  sympathetic  b  that  part  of  the  autonomic  system  which 
b  connected  with  the  spinal  roots  from  the  second  Uioncie 
to  the  second  lumbar  inclusive  (man).  Its  ganglia  an  divided 
by  anatomists  into  the  vertebral,  those  which  lie  as  a  douUa 
chain  on  the  ventral  face  of  the  vertebral  column,  and  those 
which  lie  scattered  at  various  dbtances  among  the  visceia» 
the  pre-vertebraL  t>anglcy  has  shown  that  there  b  no  essential 
difference  between  these  except  that  the  vertebral  scad  some 
of  their  post-ganglionic  fibres  into  the  spinal  nerves,  whereas 
the  latter  send  all  their  fibres  to  the  viscera.  The  syn^thetjc 
sends  its  post-ganj^onic  fibres-— 

1.  To  the  muscular  coats  of  the  whole  of  the  alimentary 
canal  from  the  mouth  to  the  rectum;  to  the  glands  opening  into 
the  canal  from  the  salivary  glands  in  front  back  to  the  intes* 
tinal  glands;  to  the  blood  vesseb  of  the  whole  of  the  canal  from 
mouth  to  anus  inclusive. 

2.  To  the  generative  organs,  external  and  internal,  and  to 
the  muscular  coats  of  the  urinary  bladder. 

5.-  To  the  skin;  (a)  to  its  blood  vesseb,  (b)  to  its  cutaneous 
glands,  (c)  to  unstriated  muscle  in  the  skin,  eg.  the  erectors  ol 
the  hairs, 

4.    To  the  iris  musdes  and  blood  vesseb  of  the  eyebaU. 

The  ^mpathetic  nervous  system  b  sometimes  called  the 
visceral.  It  will  be  seen  from  the  above  that  this  term  b  not  well 
suited  in  some  respects,  because  the  sympathetic  supplies  mauy 
structures  which  are  not  visceral.  Another  objection  b  that 
a  great  deal  of  important  nerve-supply  to  the  viscera  b  fur- 
nished by  parts  of  the  autonomic  system  other  than  sympathetic 
That  the  sympathetic  docs,  however,  of  itself  constitute  a  more 
or  less  homogeneous  entity  b  indicated  by  a  curious  fact.  The 
substance  adrenalin,  which  is  the  active  constituent  of  extracts 
of  the  adrenal  gland,  has  the  property  when  introduced  into 
the  circulation  of  exciting  all  over  the  bqdy  just  those  actions 
which  stimulation  of  the  efferent  fibres  of  the  8>inpathetic 
causes,  and  no  others.  It  b  possible-  that  when  a  nerve  b 
stimulated  some  body  at  the  nerve  ending  b  set  free,  and  this  by 
combining  with  another  chemical  substance  induces  activity, 
in  the  end  organ  (gland  or  muscle).  It  may  be  that  when  a 
sympathetic  nerve  b  excited  adrenalin  is  set  free  and  combines 
with  some  substance  which  induces  activity. 

The  rest  of  the  autonomic  system  consbts  of  two  portions, 
a  cranial  and  a  sacral,  so  called  from  their  proceeding  from 
cranial  and  sacral  nerve-roots  respectively.  The  cranial  portion 
is  subdivided  Into  a  part  belonging  to  the  mId-braIn  and  a  part 
belonging  to  the  hind-brain.  The  ciliary  ganglion  belon^^ng  to 
the  eyeball  b  the  ganglion  of  the  former  part,  and  its  post- 
ganglionic fibres  Innervate  the  iris  and  the  ciliary  muscles. 
The  hind-brain  portion  gives  pre-ganglionic  fibres  to  the  facial 
(intermedlus)  glossopharyngeal  and  vagus  nerves;  its  post- 
ganglionic distribution  is  to  the  blood  vesseb  of  the  mucous 
membrane  of  the  mouth  and  throat,  to  the  musculature  of  the 
digestive  tube  from  the  oesophagus  to  the  colon,  to  the  heart, 
and  to  the  musculature  of  the  windpipe  and  lungs. 

The  sacral  part  of  the  autonomic  system  issues  from  the 
spinal  cord  with  the  three  foremost  sacral  ner\'es.  Its  gangKa 
are  scattered  in  the  neighbouiliood  of  the  pelvic  organs,  which 
they  Innervate.  The  distribution  of  Its  post-ganglionic  fibres 
IS  to  the  arteries  of  rectum,  anus  and  external  genitah'a,  to  the 
musculature  of  colon,  rectum,  anus  and  the  urinary  bladder, 
and  to  that  of  the  external  genitalb. 

The  part  pbyed  by  the  sympathetic  and  the  rest  of  the 
autonomic  system  in  the  economy  of  the  body  is  best  toa- 
sidered  by  following  broad  divisions  of  organic  functions. 

Movements  ef  Ike  Digestke  Tube. — ^It  b  those  mowments  of 
alimentation  not  usually  within  range  of  oar  ooBSckusoeas 
which  the  autonomic  system  regulates  and  cofitrob.  Nor 
is  its  control  over  them  apparently  essential  or  very  complete. 
For  instance,  the  pendular  and  peristaltic  movements  erf  tim 
intesUns  still  go  forward  when  all  serves  reSchtog  tli*  -tiKHs 
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have  been  seveicd  EztlxpAtJon  oi  the  ahdomina]  jtympatbetic 
has  not  led  to  obvious  disturbance  of  digestion  or  nutniioo  in 
the  dog.  It  is  noteworthy  that  the  sympathetic  inhibits  con- 
traction of  the  musculature  of  the  stomach  and  uitestme,  while 
the  other,  the  va^us,  portion  of  the  autonomic  system  excites  iL 
The  actions  of  these  two  components  of  the  system  arc,  therefore, 
mutually  opposed  on  the  viscera  innervated  by  both. 

Action  9n  the  CirciUation, — The  blood  supply  of  most  organs 
n  under  the  control  of  va$o<onstrictor  nerves.  All  vasocon- 
strictor nerves  are  syn]|>athetic.  Organs  to  which  vasocon- 
strictor nerves  are  supplied  either  poorly  or  not  at  all  are  the 
longs,  heart,  liver,  brain  and  probably  the  skeletal  muscles. 
The  blood  vessels  of  certain  parts  of  the  body  havC)  in  addition 
to  vaso-constrictor  nerves,  nerves  which  relax  their  muscular 
wall,  vaso-dilatator  nerves.  The  latter  are  never  furnished  by 
the  sympathetic,  they  are  in  the  mucous  membranes  and- glands 
It  the  oral  end  of  the  body  furnished  by  the  cranial  portion  of 
the  autonomic  system.  In  regions  at  the  choral  end  ol  the 
body  they  are  furnished  by  the  sacral  portion  of  the  autonomic 
system.  Elsewhere  the  vaso-dilatators  when  present  are  derived 
from  the  nervC'CcUs  of  the  spinal  ganglia  (Bayliss). 

The  control  of  the  calibre  of  the  blood  vessels  by  the  autonomic 
^em  b  of  importance  in  several  wcU-ascertained  respects 
By  constricting  the  blood  vessels  of  t^  viscera  the  system  is 
•hie  to  favour  an  increase  of  blood  supply  to  the  brain.  A 
noteworthy  instance  of  such  an  action  occurs  when  the  erect 
attitude  is  assumed  after  a  recumbent  posture.  Were  it  not  for 
vaso-coDstriction  m  the  abdominal  org^  the  blood  would  then, 
Qnder  the  action  of  gravity,  sink  into  the  more  dependent  parts 
of  the  body  and  the  brain  would  be  relatively  emptied  of  its 
supply,  and  fainting  and  unconsciousness  result.  Again,  it  is 
essential  to  the  normal  functioning  of  the  organs  of  warm- 
blooded animals  that  their  temperature,  ejicept  in  the  surface 
layer- of  the  skin,  should  be  kept  constant.  Part  of  the  regula- 
tive mechanism  for  this  lies  in  nervous  control  of  the  quantfty 
<rf  blood  flowing  through  the  surface  sheet  of  the  skin.  Tb^t 
sheet  is  a  cool  zone  through  which  a  greater  or  smaller  quantity 
of  fatood  may,  as  required,  be  led  and  cooled.  By  the  sym- 
pathetic vaso-conatriaocs  the  capacity  of  these  Tvsneb  in  the 
cool  xone  can  be  reduced,  and  thus  the  loss  of  heat  from  the  body 
through  that  channel  lessened.  In  cold  weather  the  vaso- 
ctKUtrictofs  brace  up  these  skin  vessels  and  lessen  the  loss  of 
beat  from  the  body's  surface.  In  hot  weather  the  tonus  of 
these  nerves  is  relaxed  and  the  skin  vessels  dilate;  a  greater 
proportion  of  the  blood  then  circulates  through  the  compara- 
tively cool  skin-zone. 

The  heart  itself  is  but  a  specialized  part  of  the  blood-vascular 
tubing,  and  its  musculature,  like  that  of  the  arteries,  receives 
motor  nerves  from  the  sympathetic.  These  nerves  to  the 
heart  from  the  ^sympathetic  ace  known  as  the  accelerators,  since 
they  quicben  and  augment  the  beating  of  the  cardiac  muscle. 
The  heart  receives  also  nerves  from  the  cranial  part  of  the 
autonomic  system,  and  the  influence  of  these  nerves  is  antago- 
aistk:  to  thM  of  the  sympathetic  supply.  The  cranial  au  tonomic 
nerves  to  the  heart  pass  via  the  vagus  nerves  and  lessen  the 
beating  of  the  heart,  both  as  to  rate  and  force.  These  inhibitory 
nerves  of  the  heart  are  analogous  to  the  dilatator  nenres  to  the 
blood  vessels,  which,  as  mentioned  above,  come,  not  from 
the  sympathetic,  but  from  the  cranial  and  sacral  portions  of 
the  autonomic  system. 

Skin-glands, — In  dose  connexion  with  the  temperature 
Rgulating  function  ol  the  sympathetic  stands  its  influence  on 
the  sweat  iMreting  glands  of  the  skin.  Secretory  nerves  to 
the  sweat  ^l^nds  axe  fucmsbed  aiiparently  exclusively  by  the 
^rmpathetic. 

Pihmotor  iVencr.^-Tbe  skin  in  many  places  contains  muscle 
of  the  unstriped  kind.  Contraction  of  this  cutaneous  muscular 
tissue  causes  knettiiv  of  the  skin  as  in  "goose-skini''  and 
erection  of  the  hairs  ps  h^  the  cat,  or  of  the  quiUs  as  in 
the  hedgehog  and  porcupine.  The  efferent  nerve-fibres  to  the 
vnstriped  muades  of  the  skin  are  always  furnished  by  the  sympa- 
thetic <|ttU>motor  nerves^  {(&),    In  Uu#  ««K.tbejQrnp^bol4C 


contributes  to  emotional  reactions  and  perhaps  further  10  \ht 
regulation  of  umperature,  as  by  ruffling  the  fur  or  feathers  in 
animals  exposed  to  the  cold 

TAe  Rtspiralary  Tube  *.-The  windpipe  'and  the  air  passages  of 
the  lungs  contain  in  their  walls  much  unstriped  muscidar  tissue, 
arranged  so  as  to  control  the  calibre  of  the  lumen.  The 
nerve-supply  to  this  muscular  tissue  is  furnished  by  the  cranial 
autonomic  system  via  the  vagus  nerves. 

Eytbatl. — An  important  office  of  the  sympathetic  is  the  con- 
trolling of  the  brightness  of  the  visual  image  by  controlling  tbe 
sue  of  the  pupil.  The  sympathetic  sends  efferent  fibres  to  the 
dilatator  muscle  of  the  pupil.  In  this  case,  as  in  others  noted 
above,  the  cranial  part  of  the  autonomic  system  sends  nerves  of 
antagonistic  effect  to  those  of  the  sympathetic,  first  through  the 
third  cranial  nerves  from  the  efferent  fibres  to  the  constrictor 
muscle  of  the  pupd.  This  same  part  of  the  cmnial  autonomic 
system  sivplies  also  motor  fibres  to  the  ciliary  muscle,  thus 
effecting  the  accommodation  of  the  lens  for  focusing  dearly 
objects  within  the  range  of  what  is  termed  ncor-visioiu 

Of  the  afferent  fibres  of  the  sympathetic  little  is  known  save 
that  they  are,  relatively  to  the  efferent,  few  in  number,  and  that 
they,  like  the  afferents  of  the  cercbro-spinal  system,  are  axones 
pi  nerve-cells  seated  in  the  spinal  ganglia.  (C  S.  S.) 

SYMPHONIA  (Cr.  cvit^MUfU),  a  much  discussed  word,  applied 
at  different  times  (i)  to  the  bagpipe,  (2)  to  the  ditim,  (3) 
\a  the  hurdy-gurdy,  and  finally  (4)  to  a  kind  of  davichord. 
The  sixth  of  the  musical  instruments  enumerated  in  Dan. 
iii.  5,  10,  1$,  erroneously  translated  "  dulcimer,"  in  all  probap 
bility  refers  to  the  bagpipe  (f.v).  Symphonia,  signifying 
drum,  occurs  in  the  writings  of  Isidor  of  Seville.  "  Tyuk* 
panum  est  pellis  vel  corium  ligno  ex  una  parte  extentunL 
Est  enim  pars  media  symphoniae  in  simiUtudinem  cnbri 
Tympanum  autem  dicttim  quod  medium  est.  Uode,  et  mar- 
garitum  medium  tympanum  didiur,  et  ipsum  ut  symphonia 
ad  virgulam  percutitur."  The  reference  comparing  the  tympar 
num  (kettledrum)  to  half  a  pearl  is  borrowed  from  Pliny  (iVol, 
kiu.  IX.  35,  33),  Symphonia  or  Chijonie  was  applied  during  the 
xjth  and  14th  centuries,  in  the  Latin  countries  more  especially, 
to  the  hurdy-gurdy.  Symphonia  is  applied  by  Praetorius^  to 
an  instrument  which  he  classed  with  the  clavichord,  spinet, 
regals  and  virginal,  but  without  giving  any  due  to  its  distinctive 
characteristics.  (K.  S.) 

SYMPHONIC  POEM  {Symphonische  Dicktung,  TondUhtung, 
Pohne  symphonique,  &c).  This  term  covers  the  experiments  in 
a  new  style  of  instrumental  music  which  first  showed  a  co- 
herent method  in  the  twelve  Symphonische  Dichtungen  of  Lisat. 
The  term  at  present  implies  a  large  orchestral  composition  which, 
whatever  its  length  and  changes  of  tempo,  is  not  broken  up 
into  separate  ooovements,  and  which,  moreover,  illustrates  a 
definite  poetic  train  of  thought  that  can  be  expressed  in  litera*- 
ture,  whether  it  is  actually  so  expressed  or  not.  Thus  the  form  of 
the  symphonic  poem  is  the  form  dictated  by  its  written  pro.^ 
gramme  or  unwritten  poetic  idea;  and  so  it  is  not  every  piece  ol 
"  programme  music  "  that  can  be  called  a  symphonic  poem* 
Beethoven's  sonata  Les  Adieu*t  end  his  Pastoral  Symphony, 
are,  for  instance,  vwrks  in  which  the  poetic  idea  does  not 
interfere  with  the  normal  devek^ment  of  sonata  style  required 
by  the  musical  nature  of  Beethoven's  materiaL 

Great  disturbances  in  musical  art  have  always  been  accom* 
panied  by  constant  appeals  to  external  literary  ideas;  and  there 
is  nothing  peculiarly  modem  in  the  present  tendency  to  attack 
and  defend  the  rising  style  of  Urge  indivisible  schemes  of  instru- 
taental  music  by  unprofitable  metaphysical  discussions  as  to 
the  daims  of  "  absolute  music  "  against  "  music  embodyini^ 
poetic  ideas."  New  art-forms  are  not  bom  mature,  and  in  their 
infancy  their  parent  arts  naturally  invite  other  arts  to  stand 
godfather.  If  the  rise  of  the  sonata  style  was  not  accompanied 
by  as  much  "programme  music"  as  the  new  art  of  the  present 
day  (aiKi  as  a  matter  of  faa  it  was  accompanied  by  a  good  dealK 
it  at  an  eveau  coincided  with  highly  Wagnerian  discussions 

*  See  **S9nfl»gm'  moo."  pt.  ii..  Pt  orfmograpMa,  pp.  73,  73*  17* 
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of  drunattc  music  on  literary  grounds.  What  is  certain  is, 
firstly,  that  no  amount  of  theorizing  can  prevent  a  musician 
from  developing  his  musical  ideas;  secondly,  that  musical 
ideas  are  just  as  likely  to  be  inspired  by  literature  and  other 
arts  as  by  any  other  kind  of  erperience;  and  lastly,  that,  as 
musicians  attain  greater  mastery  in  the  handling  of  their  ideas, 
their  musical  readiness  soon  outstrips  their  powers  or  inclina- 
tion for  literary  analysis,  at  all  events  while  they  are  working 
at  the  musk.  Hence  the  frequent  ability  <A  great  composers 
to  set  inferior  words  to  music  which  is  not  only  great  but 
evidently  based  upon  those  words.  Hence  the  dlgust  of  great 
composers  at  even  the  cleverest  unauthorized  literary  inter- 
pretations of  their  works.  Hence,  on  the  other  hand,  the 
absence  of  any  general  dassfcal  attitude  of  vigorous  prot^t 
against  the  use  of  music  to  convey  external  ideas.  Be  this 
as  it  may,  we  believe  the  importance  of  the  symphonic  poem 
to  lie  not  in  its  illustrative  capacity,  but  in  its  evident  tendency 
towards  a  new  kind  of  instrumental  art. 

It  is  not  mere  convention  and  prejudice  that  has  delayed 
the  ripening  of  this  art.  Every  classical  art-form  is  made  by 
the  greatest  artists  to  be  a  natural  thing  in  every  individud 
case,  no  matter  how  artificial  the  conditions  of  the  form  become 
in  ordinary  hands.  In  the  highest  classical  art  not  even  a 
thousand  examples  identical  in  form  would  really  be  examples 
of  an  art-form  set  up  like  a  mould  for  the  material  to  be  shovelled 
into  it.  In  each  case,  however  much  the  artist  may  have  been 
helped  by  custom,  his  material  would  have  taken  that  shape 
by  its  own  nature.  A  sufficient  number  of  sufficiently  similar 
cases  of  this  kind  may  conveniently,  though  dangerously,  be 
regarded  as  establishing  an  art-form;  and  most  art-forms  coin* 
dde  to  a  striking  degree  with  practical  and  local  limitation,  for 
in  these  a  great  artist  can  almost  always  find  suggestions  for  the 
character  of  his  inaCerial  instead  of  mere  hindrances  to  its  develop- 
ment. Thus  art-forms  become  the  vehicle  for  perfectly  natural 
works  in  the  hands  of  great  artists,  even  when  in  the  abstract  they 
are  highly  artificial  and  conventional.  But  there  is  probably  no 
case  of  an  important  art-form  (and  still  less  of  a  whole  style 
of  art)  remaining  productive  in  so  artificial  a  condition  when  the 
facts  which  made  that .  condition  natural  are  changed.  The 
great  works  in  such  forms  remain,  and  are  thoroughly  natural, 
for  they  express  their  enviroimient  so  perfectly  as  to  recall  it. 
It  makes  singularly  little  difference  to  the  value  of  a  great  work 
of  art.  In  the  Jong  run,  whether  its  vividness  Is  in  the  light  it 
throws  on  a  remote  and  forgotten  past,  or  on  a  living  and  actual 
present.  When  Alcinous  welcomes  Odysseus,  on  hearing  that 
he  is  an  honourable  |Mrate  and  not  one  of  those  disreputable 
merchants,  our  pleasure  at  the  realistic  glimpse  of  Homeric 
social  distinctions  differs  from  the  |rfeasure  of  the  Homeric 
audience  only  in  so  far  as  our  pobt  of  view  is  more  romantic. 
But  new  art  must,  if  it  is  to  live,  be  produced,  like  the  classics, 
on  conditions  which  the  artist  himself  understands;  and  it  is 
improbable  that  these  conditions  (if  they  admit  of  healthy  art 
at  all)  will  be  of  a  less  common^ense  character  Chan  those  of 
older  art. 

In  the  absence  of  musical  criteria  for  a  (uture  art,  peihaps  the 
analogy  of  drama  may,  be  useful  here.  The  chorus  of  Greek 
tragedy  can  by  no  stretch  of  imagination  be  said  to  behave  like  a 
corresponding  group  of  persons  in  real  life.  Yet  the  Gredc  diorus 
becomes  natural  enough  when  we  realize  the  necessary  material 
circumstances  of  Greek  drama;  Indeed  In  the  best  examples 
it  becomes  the  only  natural  (or  ev«n,  in  a  certain  religious 
aspect,  realistic)  treatment  of  a  natural  set  of  materials.  In  the 
same  way  we  are  taught  that  Shakespeare's  dramatic  technique' 
becomes  perfectly  natural  when  we  realize  his  equally  natinal 
type  of  suge,  which  was  so  constructed  and  situated  in  regard 
to  the  audience  that  scenery  would  obstruct  the  view  just  as 
it  would  in  a  circus.  But  with  the  modem  conception  of  a  stage 
as  a  kind  of  magnified  peep-show,  with  the  audience  looking  into 
a  painted  box,  realistic  scenery  is  inevitable;  and  with  realistic 
scenery  oomes  qwech  so  realistic  that  the  use  of  verse  and  other 
dasskal  resources  is  attended  with  dangers  hitherto  unknown. 
At  the  same  time  the  condition  of  the  modem  stage  obwknsly 


approximates  far  more  dosety  to  such  an  Idea  of  the  art  of  imita- 
ting human  life  by  hunum  speech  and  action,  as  would  most 
naturally  occur  to  a  common-sense  mind  at  any  period.  And  it 
is  probable  that  the  final  condition  of  an  art  will  always  tend 
to  approximate  to  such  an  idea.  In  the  same  way  it  cannot  be 
doubted  that  the  sonata  form,  with  its  subtle  balance  between 
independence  of  form  and  interdependence  of  contrast,  is  far 
too  artifidal  to  be  such  a  final  form  of  instrumental  music  as 
would  commend  itself  in  the  abstract  to  ordinary  common  sense. 
And  we  may  look  forward  to  a  time,  perhaps  by  the  middle  of 
the  century,  when  the  new  and  sin^  continuous  forms  now 
adumbrat^  by  the  symphonic  poems  shall  be  the  greatest 
forms  of  instrumental  music,  and  shall  need  no  literary  crutches 
to  make  them  intelllgibie.'  The  pioneers  of  these  forms  at  the 
present  day  frequently  and  sometimes  justifiably  daim  that  their 
music  ts  intelligible  apart  from  its  "  programme,"  but  this  is 
far  from  being  so  constantly  the  case  that  the  symphonic  poem 
can  as  yet  be  regarded  as  a  mature  kind  of  art.  But  when  the 
mature  art  it  foreshadows  shaU  appear,  then  critics  will  need  to 
face  the  Hd  that"  its  genutoe  achievements  will  outwardly 
resemble  the  Immature  efforts  which  led  to  them,  while  the 
spiritual  resemblance  to  classical  music  will  lie  too  deep  for  the 
recognition  of  any  but  those  who  have  the  courage  to  make 
the  new  art  their  own.  The  symphonies  of  Mozart  are  in  texture 
and  phraseology  far  more  Hke  those  of  Philipp  Emanuel  Bach 
than  they  are  like  the  great  works  of  John  Sebastian  Bach;  and 
if  we  try  the  experiment  of  reading  one  of  John  Sebastian's 
motets  after  a  long  course  of  Palestrina,  we  may  realize  that  a 
fever  of  the  Palestrina  style  living  during  the  monodic  revolu- 
tfen  would  really  have  had  no  means  of  telling  the  difference 
between  Bach's  art  and  the  squalid  sensational  impressionism 
of  Gesualdo,  the  prince  of  Venosa.  Yet  the  impassable  gulf 
is  In  aH  cases  that  between  the  great  art  and  the  crude  efforts 
that  fereshadow  it,  while  the  universal  q)irit  of  mature  art 
remains  the  same  whether  the  age  or  style  be  called  "  dassical," 
"  romantic,"  or  "  seoessfenist." 
See  also  Pkograiocb  Music  and  Sonata  Forms  (s<f/"-V; 

SYMPHOKT  in  music,  i.  The  term  ovft^onia  was  used  by 
the  Greeks,  firstly,  to  denote  the  general  conceptfen  of  concord, 
both  between  successive  sounds  and  in  the  unison  of  simul- 
taneous sounds;  secondly,  in  the  special  sense  of  concordant 
pairs  of  successive  sounds  (t.e.  the  "  perfect  intervals  *'  of  modem 
music;  the  4th,  5th  and  octave);  and  thirdly  as  dealing  with 
rA  iyrl^cMvr,  the  concord  oS  the  octave,  thus  meaniiig  the  art 
of  singing  in  octaves,  or  magadinngt  as  opposed  to  A^o^curCa,  or 
sinpng  and  pbying  in  unison.  In  Roman  limes  the  word  appears 
in  the  general  sense  which  stiU  survives  in  poetry,  viz.  as  har- 
monious concourse  of  voices  and  instruments.  It  also  appears 
to  mean  a  concert.  In  St  Luke  xv.  25,  it  is  distinguished  from 
xVm>  and  the  passage  is  appropriately  iranshtted  in  the  English 
Bible  as  "  music  and  dancing."  Polybius  and  others  seem  to 
use  it  as  the  name  of  a  musical  instrument. 

3.  In  the  17th  century  the  term  is  used,  like  "concerto,** 
for  certain  vocal  compositions  accompanied  by  instruments, 
e.g.  the  Kkine  gHsUicke  Concerk  and  Sympkenice  saene  of 
Schotz.  Most  of  Sdifits's  works  of  this  dins  are  for  from  one 
to  three  sob  voices  in  various  oomblnfttions  with  instruments. 
The  GeiHUcke  Concertt  are  generally  accompanied  by  figured 
baas  and  are  to  German  texts;  aiKi  the  voices  may  in  many  cases 
be  chonl.  The  Sympkoniae  saerae  ase  to  Latin  texts  and  are 
written  for  various  combinations  of  instruments,  while  the 
voice  parts  are  evidently  for  sofe  singers.  The  word  sym- 
phony is  sometimes  used  for  the  instrumental  ritomello  of 
songs  and  vocal  movements  in  aria  form.  In  this  sense  it  already 
appears  in  No.  98  of  the  second  book  of  ScbUU's  CmtUeke 
Cmuertt. 

3.  The  principal  modem  meaning  of  the  word  IS  a  sonata 
for  orchestra  (see  Sonata  Foims).  The  ordiestral  symphony 
originated  In  the  operatic  overture  (^.r),  which  in  the  middle 
of  the  i8th  century  began  to  asnmilate  the  essentials  of  the 
sonata  style.    At  first  such  sonata-style  overtures  consisted  of 


SYMPHOSIUS— SYNAGOGUE 


291 


tkee  movemarts,  vh.  a  moderate^  qvkk  binary  moveneiit, 
a  short  slow  movement,  and  a  lively  finale.  Thus  Mozart, 
at  the  age  oC  twelve,  used  his  7th  symphony  as  the  overture  to 
La  Pinto  sempUut  and  Haydn's  maturcst  ^mphooies  are  alill 
called  overtures  in  some  early  editions.  La  Finia  giariimera, 
written  by  Mozart  in  his  eighteenth  year,  marks  the  differentia- 
tion of  the  opera  overture  from  the  independent  symphony, 
rinoe  it  contains  the  usual  first  movement  and  aIo«r  move- 
nent,  but  the  airtaia  xises  with  what  sounds  like  the  beginning 
of  the  finale. 

The  sonata  style  was  not  at  first  invariably  aaaociated  with 
what  we  now  call  sonata  form,  nor  indeed  was  that  form  at  first 
the  most  favouxable  to  the  dramatic  expression  desirable  for 
operatic  music.  Hence  the  overtures  of  Gluck  are  generally  in 
fonns  based  on  the  contrast  of  loosely  knit  passagw  of  various 
textures;  forms  whidi  he  probably  learned  from  San  Martini, 
aod  which  may  be  f  ouikI  in  the  oonoertgs  of  Vivaldi,  so  many 
of  which  were  Ireely  transcribed  by  Sebastian  Bach.  These 
methods  are  no  leas  evident  in  the  syni^nies  of  FliSipp  Em- 
manuel Bach,  which  thus  occupy  an  analogous  place,  away  from 
the  normal  Ihke  of  the  sonata  style.  The  differentiation  between 
Vnphony  and  evcrture  was  of  immnis^  importance  in  raising 
the  dignity  of  the  symphony;  but  the  style  was  more  essential 
than  the  fom;  and  in  Mozart's  and  Ha3nln's  mature  woiks  we 
find  the  sraata  form  as  finnly  established  in  the  ovcrtmc  as 
io  the  symphony,  while  neveftheless  the  styles  and  scope  of  the 
two  forms  are  quite  distincL  Mosart's  most  elaborate  over- 
tare,  that  <tf  DU  Zamberflm,  oould  not  possibly  be  the  first 
movement  of  one  of  his  later  sjrmphonles;  nor  could  the  finale 
of  his  "  Jupiter  "  qmiphony  (whicb  has  often  been  compared  with 
that  overture  because  ef  its  use  of  fufjakf)  conceivably  be  used 
M  the  prelude  te  an  opera. 

Seealio Music;  Sonata FoBio;  iNSTRUMBirrATiON:  OvBartru; 
Scntazo;  Vauations.  (D.  F.  T.) 

lYMPHOiniS,  or  Syukmbus,  the  name  given  to  the  author 
of  a  coUecu'oa  of  xoo  fiddles  of  uncertain  date,  but  probably 
composed  in  the  4th  or  5th  century  aj>.  They  have  been 
attributed  to  Lactantius,  and  identified  with  his  5!ys»^aaMfM, 
bat  this  view  Is  not  generally  accepted.  The  style  and  versifiea- 
ttoQ  of  -the  riddles,  each  of  which  consists  ef  three  hexameter 
liaes,  are  good.  l%ey  were  written  to  forin  patt  of  the  enter* 
ttmment  at  the  Saturnalia. 

Text  in  E.  Bahrens.  PteflM  laHni  minerts^  vol.  Iv. ;  there  is  a  good 
Fnnch  metrical  venaon  by  E.  F.  Corpet  (1868)4  nonocrapli  by 
W. T. Paul  (Beriin,  18S4);  aeealaoTeuffel,iru«. tif  Rawum LitmOmn, 
449  (Eog.  trans.,  1900}. 

ITHPaSIUM  (Or.  wforfoiow,  a  drinking  petty,  from  ovinrfNCF, 
to  drink  together,  ^  with,  and  nimm,  to  drink,  root  «v.  d. 
lat.  ^otere,  to  drink,  poctdnm,  cup),  the  convivial  drinking 
which  took  place  after  a  great  banquet,  accompanied  by  intel- 
lectual or  witty  conversation,  and  by  music  or  dancing  perfonned 
by  slaves  or  attendants.  The  term  has  been  applied  bi  modem 
Qsage,  due  to  Plato's  Symposium^  to  a  collection  of  opfnhms  of 
different  writers  on  a  given  subject. 

BYNAQOOUB  (<rvMCY<^)>  literally''  assemblage,"  is  the  term 
onpioyed  to  denote  either  a  congregation  of  Jews,  tJt.  a  local 
rircle  accustomed  to  meet  together  for  worship  and'  religious 
instruction,  or  the  buildhig  in  which  the  congregation  met. 
h  the  first  sense  the  word  is  a  translation  of  ico,  kausiUt 
(assemblage),  in  the  second  of  man  n%  bHh  kakkeneselk  (house 
of  assemblage).  Further  the  term  is  often  used  to  denote  the 
system  of  Judaism,  as  when  the  "  Synagogue "  is  contrasted 
to  the  "  Church  "  The  germ  of  the  synagogue,  that  is,  of 
RK90US  asserablai^  dissociated  from  the  ancient  ritual  of  the 
*har,  may  be  found  in  the  drde  of  the  prophets  and  their 
^'ples  (see  especially  Isa.  viii.  16  seq.);  but  the  synagogue  as 
sn  insiHution  characteristic  of  Judaism  arose  after  the  work  of 
^.  and  is  closely  connected  with  the  development  of  Judaism, 
to  which  his  reformation  gave  definite  shape.  From  the  time 
oi  Ezra  downwards  it  was  the  business  ef  every  Jew  to  know  the 
liw;  the  school  {bUk  kammidrdsk)  trained  scholars,  but  the  syna- 
Wue,  where  the  law  was  read  every  Sabbath  (Acts  sv.  si),  was 


the  msans  ef  popular  instrmctioB.  Such 
in  all  parts  of  Judaea  in  the  time  of  Ps.  badv.  8  (probably  a 
psalm  of  the  Persian  period);  in  Acts  zv.  ax  it  appears  that 
they  had  existed  for  many  generations  "  in  every  dty."  This 
held  good  not  only  for  Bakstine,  but  for  the  Dispersion;  in 
post-Talmudic  times  the  rule  was  that  a  ^nagogue  must  be 
bulk  wherever  theit  were  ten  Jews.  In  the  Dispersion  the 
synagogue  filled  ^creater  place  in  the  conununal  life,  for  on 
Palestinian  soil  the  Temple  enjoyed  a«  predominant  position. 
In  this  sense  the  sjmagogue  is  a  drildof  the  Dispeaaotk,  but  this 
does  not  insply  that  k  was  a  product  of  the  Hellenic  diaspora. 
F<w  the  Annaic  papyri  discovered  at  Assuan  show  that  in  th6 
5th  century  B.a  the  Egyptian  Jews  had  their  place  of  worship  in 
Syene  long  before  Greek  influences  had  begun  to  make  them* 
sdves  feh.  The  fact  that  the  Books  of  the  Maccabees  never 
refer  to  synagogues  is  not  evidence  that  synagogues  were  un- 
known in  Judaea  in  the  Maocabean  period.  These  books  refer 
mostly  to  a  tame  of  war,  when  assemblages  in  the  cities  were 
impoadble;  their  interest,  moreover,  is  concentrated  in  the 
Temple  and  the  restoration  of  its  services.  During  the  second 
Temple  there  is  no  doubt  but  that  public  worship  was  organized 
in  the  provinces  as  well  as  in  the  Jewish  settlements  outside  the 
Holy  Land.  And  though  the  name  "  synagogue  "  varies  with 
rgoawuxh  ("place  of  prayer")*  it  appears  that  everywhere  the 
assemblage  was  priniiarily  one  for  instruction  in  the  law;  the 
synagogue,  as  Iliilo  puts  it,  was  a  SiiamcaKi2».  Prayer,  in 
the  more  restricted  sense,  invariably  accompanied  the  instruc- 
tion, and  several  parts  of  the  extant  liturgy  go  back  to  the  3rd 
century  B.C.  A  formed  institution  of  this  sort  required  some 
organization:  hd  general  order  of  tht  service  was  directed  by  one 
or  more  "  rulers  of  the  synagpgue  "  (dpxt^vyd7(*ry<a,  Luke  xiii.  X4; 
Acts  xiiL  15),  who  called  on  fit  persons  to  read,  pray  and 
preach;  alms  were  collected  by  two  or  more  "collectors'^ 
(labbdi  fcddqd) ;  and  a  "  minister  "  (J^axidn,  Avi|ptn|r,  Luke  iv. 
20)  had  charge  of  the  sacred  books  (preserved  in  an  "  ark  ") 
and  of  other  ministerial  functions,  including  the  teaching  of 
children  to  read.  The  discipline  of  the  congr^ation  was  enforced 
by  excommunication  (^irem)  or  temporary  exclusion  (niddlli), 
and  also  by  the  minor  punishment  of  scourging  (Matt.  x.  17), 
infh'cted  by  the  Ifoadn.  The  disdplinary  power  was  in  the 
hands  of  a  senate  of  elders  (rpeff/S^r^KH,  7cpottf(a),  the  chief 
membera  of  wb'ch  were  ifxc^rts.  The  principal  service  of  the 
synagogue  was  held  on.  Sabbath  morning,  and  included,  accord- 
ing  to  the  Mishnah,  the  recitation  of  the  skema"  (Deut.  vi.  4-9, 
xi.  13-21;  Num.  zv.  37-4i)>  prayer,  lessons  from  the  law  and 
prophets  with  Aramaic  translation,  a  sermon  (derdskak)  based 
on  the  lesson  (Acts  xiii.  15),  and  finally  a  blessing  pronounced 
by  the  priest  or  inv<^cd  by  a  layman.  On  Sabbath  afternoon 
and  on  Monday  and  Thursday  there  was  a  service  without  a 
lesson  from  the  prophets;  there  were  also  services  for  all  feast- 
days.  S3magogues  were  built  by  preference  beside  water,  in 
order  to  avoid  proximity  to  Iht  idol  temples,  rather  than,  as' 
some  think,  for  the  convenience  of  the  ceremonial  ablutions 
(cf.  Acts  xvi.  13).  Remains  of  very  ancient  buildings  of  this 
dass  exist  in  several  parts  of  Galilee;  they  generally  lie  north 
and  south,  and  seem  to  have  had  three  doors  to  the  south,  and 
sometimes  to  have  been  divided  by  columns  into  a  nave  and 
two  aisles. 

Modem  synagogues  are  mostly  built  of  oblong  shape,  with  a 
gaUery  for  women.  Since  the  middle  ages.  Renaissance  and 
Moorish  types  of  decoration  have  been  generally  favoured,  but 
there  is  nowadays  a  great  variety  of  types.  The  andent  syna- 
gogue of  Alexandria  (destroyed  by  Trajan)  was  a  basilica.  A 
number  of  recent  synagogues  have  been  built  in  octagonal  form. 
The  main  interior  features  of  the  synagogue  are  the  "  ark  " 
(a  cupboard  containing  the  scrolls  of  the  law,  &c.)  and  the 
almemar  (or  reading^lesk,  from  the  Arabic  al-minbar,  pulpit). 
This  is  sometimes  in  the  centre,  sometimes  at  the  eastern  end 
of  the  building.  The  Talmud  prescribed  an  elevated  site  for  the 
synagogue,  but  this  rule  has  been  impossible  of  fulfilment  in 
noodem  times.  The  synagogues  are  tKeoretically  "  orienUted  " 
— t*;e.the«rk  (wUehwonliippeieface  during  the  principal  pnycr) 
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IB  OD  tke  eastern,  side.   Bnt  this  ni^  too,  is  often  jgDorcd  under 
the  stress  of  architectural  difficnlties. 

Jewish  tradition  has  a  great  deal  to  say  about  a  body  aiDed 
"  the  great  synagogue,"  which  is  supposed  to  have  been  the 
supreme  religious  authority  from  the  cessation  of  prophecy  to 
the  time  of  the  high  priest  Simeon  the  Just,  and  is  even  said  to 
have  fixed  the  Old  Testament  canoo  (cf.  v.  3  seq.)>  But 
Kuenen  in  his  essay  "  Over  de  Mannen  der.Groote  Synagoge  " 
{Verslagen  of  the  Amsterdam  Academy*  1876)  has  powerfully 
argued  that  these  traditions  are  fiction,  and  that  the  name 
kenesetk  haggddUa  originally  denoted,  not  a  standing  authority, 
but  the  great  convocation  of  Ndi.  viii.'X.  Some  mote  recent 
scholars  are,  however,  more  willing  to  attach  credence  to  the 

older  tradition. 

Compare,  in  general,^  Schflrer,  CeschkkU  dts  iOdischen  Veikes, 
S  27,  where  the  older  literature  is  catalogued,  ror  some  uncon- 
ventional views  the  rradcr  may  refer  to  M.  Friedl&ndcr,  Synagoge 
und  Kirche  in  ikrtn  Anf&ngen  (Berlin,  1908).  For  the  usages  of 
the  synagogue  in  more  recent  times,  ace  Buxtorf ,  Synatogfi  jmdaka 
(Basel,  1641).  On  the  bistocy  of  synagogue  services  the  wwks  of 
Zunz  are  the  chief  authorities;  there  is  also  a  good  article  on  Liturgy 
in  the  Jewish  Encyclopedia.  Useful  summaries  in  English  are  to 
•be  found  in  Dembitz,  Jetvisk  Services  4n  Synagogue  and  Home 
(Philadelphia,  1898):  and  Oestcricy  and  Box,  The  Religion  and 
Worship  of  the  Synagogue  (London,  1 907).  The  article  "  Synagogue ' ' 
in  the  Jewish  Encyclopedia  is  illustrated  with  numerous  pictures  of 
buildings  and  plaiu. 

SYNAGOGUE,  UNITED,  an  organization  of  London  Jews, 
founded,  with  the  sanction  of  an  act  of  parliament,  in  zSya 
It  is  confined,  in  its  direct  work,  to  the  metropolis,  but  it  exer- 
cises, indirectly,  conaderable  influence  over  the  Jews  of  the 
British  Empire.  It  is  governed  by  an  elected  council  represent- 
ing the  constituent  congregations.  In  religious  and  ritual 
matters  it  is  imder  the  jurisdiction  of  the  chief  rabbi,  who  is, 
to  a  certain  extent,  recognized  throughout  the  empire.  The 
president  of  the  United  Synagogue  in  1910  was  Lord  Rothschild. 
Besides  providing  the  worship  of  some  twenty  congregations, 
the  United  Synagogue  directs  and  supports  educational  and 
charitable  work.  The  title  "  chief  rabbi "  is  not  found  in  the 
pre-expulsion  records,  though,  before  the  Jews  were  bam'shed 
in  1290,  there  was  an  official  named  "  presb>'ter  omnium  Judae- 
drvun  AngUae."  The  functions  of  this  ofllidal  cannot  be  proved 
to  have  been  ecclesiastical.  The  title  "chief  rabbi"  has 
become  well  known  through  the  eminence  of  recent  occupants 
of  the  positicm  such  as  Solomon  Hlrschdl  (i  762-1842).  He 
was  succeeded  by  Dr  Nathan  Marcus  Adler  (i  803-1 890),  who 
was  followed  by  his  son,  Hermann  Adler,  who  raised  the  position 
to  one  of  mudi  dignity  and  importance.  Dr  Hermann  Adler 
was  born  in  Hanover  in  1839,  graduated  at  Leipzig,  and  received 
honorary  d<^ees  from  Scotch  and  English  tmiversities,  includ- 
ing Oxford.  In  1909  he  received  the  order  of  M.V.O.  Pr  Adler 
was  elected  chief  rabbi  in  1891.  Be^des  several  essays  in 
the  Nineteenth  Century,  Dr  Adler  has  written  extensively  on 
topics  of  Anglo-Jewsh  History  and  published  two  volumes 
of  sermons.  (I.  A.) 

SYNANTHY  (Gr.  <r(lv,  with,  and  tp0oi,  a  flower),  a  botanical 
term  for  the  adhesion  of  two  or  more  flowers. 

SYNAXARIUH  (Gr.  avvaUptov,  from  (ruydYcti^,  to  bring 
together)',  the  name  given  in  the  Greek  Chu^-ch  to  a  Compilation 
corresponding  very  closely  to  the  martytology  {g.v.)  of  the 
Roman  Church.  There  are  two  kinds  of  synaxariJt—simple 
synaxaria,  which  are  merely  lists  of  the  saints  arranged  in 
the  order  of  their  anniversaries,  eg.  the  calendar  of  Morccllj; 
and  historical  synaxaria,  which  give  biographical  notices 
besides,  e.g.  the  menology  of  Basil  and  the  synaxarium  of 
Sirmond.  The  notices  given  in  the  historical  synaxaria  are 
summaries  of  those  in  the  great  menologies,  or  collections  of 
lives  of  saints,  for  the  twelve  months  of  the  year.  The  oldest 
historical  synaxaria  apparently  go  back  to  the  tenth  century. 
TTic  heterodox  Eastern  churches  also  have  their  synaxaria* 

The  publication  of  the  Arabic  text  of  the  synaxarium  of  the  (Thurcfi 
of  Alexandria  was  started  simultaneously  by  J.  Fo^gtt  in  the 
Corp.  script,  orient,  and  by  R.  Basset  In  the  Patrolotia  orient., 
ana  that  of  the  Ethiopian  synaxarittm  was  begun  by  i.  Guidi  in 
tfw  •  ^fpUigiQ  ofimu.     The  Ameaiaa  .lyaaxariHA.  «alM   the 


synaxaiium-  of  Ter  IstaiA  was  pabUshcd  at  CoasUinciMple  ith 

See  S.  A.  Morcelti,  Katendarium  eulesiae  ConstantinopolUanae 
(Rome.  1788) :  H.  Delehaye, "  LcSynaxairede  Sirmond,"  in  Atudecta 
hoUandittna^  xiv.  396-4.34,  where  the  terminologv  is  explained; 
idem,  Synaxarium  eulesiae  Constatitimopolitanae  e  codiu  Sirmondiano 
(Brussels,  1902),  forming  the  volume  Propyiaeum  ad  acta  sanctorum 
novembris.  (H.  Db.) 

8YliCBLLUS#  a  hybrid  word  (Gr.  oir,  Lat.  cdla),^  meaning 
literally  "  one  who  shares  his  cell  with  another."  In  ecclesiastical 
usage  it  refers  to  the  very  early  custom  of  a  priest  or  deaoon  living  • 
continlially  with  a  bishop,  propter  itsttnumium  ecdesiasticum; 
thus  Leo  III.  qpeaka  of  Augustine  as  havmg  bcoi  the  syncellus 
of  Gregory  the  Great.  The  term  came  mto  use  in  the  Eastern 
Church,  where  the  syncetli  were  the  chaplains  of  metxopolitani 
and  patriarchs.  At  Constantinople  they  formed  a  corporation, 
and  the  protosyncdlus  took  precedence  of  metropolitans  and 
ranked  next  to  the  patriarch,  to  whose  office  he  generally 
succeeded. 

SYNCOPE  (Gr.  cvyKcnHf^  a  cutting  up  or  short,  from  «6rfai^,  to 
cut),  a  term  used  in  grammar  for  the  elision  of  a  letter  or  syllable 
in  the  middle  of  a  word  {e.g.  "  ne'er  "  for  "  never  ");  and  in. 
medicine  for  the  condition  of  fainting  or  shock  {g*v.);  and  so 
occasionally  in  a  general  sense  for  a  suspension  or  cessation  of 
function.  "  Syncopate  "  and  "  syncopation  "  are  analogous 
derivatives;  and  in  music  a  syncopation  is  the  rhythmic  method 
of  tying  (^)  two  beats  of  the  same  note  into  one  tone  in  such 
a  way  as  to  displace  the  accent. 

8YN0RBTISM  (Gr.  cvyKprp-iat^StUom  ^  and  wepdvyuMA,  mingle 
or  blend,  or,  according  to  Plutarch,  from  <riv  and  Kpirrifeu',  to 
combine  against  a  conunon  enony  after  the  manner  lOf  the  cities 
of  Crete),  the  act  or  system  of  blending,  combining  or  reconciling 
inharmonious  elements.  The  term  is  used  technically  in  politics* 
as  by  Plutarch,  of  those  who  a^ree  to  forget  dissensions  and 
to  unite  in  the  face  of  common  danger,  as  the  Oetans  were  said 
to  have  done;  in  philosophy,  of  Xhe  efforts  of  Cardinal  Bcssarion 
and  others -in  the  16th  century  to  recondle  the  philosophies  of 
Plato  and  Aristotle;  and  in  theology,  of  a  plan  to  harmonise  the , 
hostile  factions  of  the  Church  in  the  17th  century,  advocated  by 
Geocg  Caljxtus,  a  Lutheran  professor  of  theology  at  HelmstadUj 
Its  most  frequent  use,  however,  is  in  connexion  with  the  religious 
development  of  antiquity,  when  it  denotes  the  tendency, 
espedally  prominent  from  the  2nd  to  the  4th  centuries  of  the 
Christian  era,  tp  simplify  and  unify  the  various  pagan  religions. 
During  this  period,  as  a  result  of  the  intimate  knowledge  of  the 
world's  religions  made  possible  by  the  gathering  of  every  known 
cult  of  importance  into  the  religious  system  of  the  Roman  Empirs, 
belief  in  the  identity  of  many  deities  which  resembled  each  other, 
and  indeed  in  the  essential  identity  of  all,  received  a  special 
impulse.  Not  only  were  various  forms  of  the  same  deity,  such 
as,  for  eieample,  Jupiter  C^iloUnus  and  Jupiter.  Latiarls,  recog- 
nixed  as  being  really  the  same  under  different  aspects,  but  even- 
the  gods  .of  different  nations  were  seen  to  be  manifestations  of  a 
single  great  being.  Roman  Jupiter,  Greek  Zens,  Persian  )4iLhras 
and  Phrygian  Attis  were  one.  The  Great  Mother,  Isis,  Ceres, 
Demelfr*  Ops,  Rhea,  Tellus,  were  the  same  great  mother  deity 
under  different  .masks  (see  Gr£at  Mothsr  of  ths  Gods)., 
Venusjaad  Cupid,  Apbroditeand  Adonis,  the  Great  Mother  and 
Attis,  Agtarte  antl  Baal,  Demeter  and  Dionysus,  Isis  and  Scrapis^ 
wcre4i«entially  the  same  pair.  Synactism  even  went  so  far  aa 
tO;.biMd  the  deities  of  paganism  and  ChrisUanity.  Christ  was 
comparjod  with  Altis  and  Mithras,  Isis  with  the  Virgin  Mfiry,&c 
Isis,  perhaps  more  than  any  other  deity,  came  to  be  regarded  as 
the  greal»^  maternal  goddess- (rf  the  universe  whose  essence  was 
worshinped  under  many  different  names*  This  fact,  with  the 
spirit  of  syncretism  in  general,  is  well  illustrated  by  Apulcius 
{Mctamofipk,  xi,  2  and  5).  Lucius  invokes  Isis:  "  (^oen  ol 
Heaven,  whether  thou  art  the  genial  Ceres,  the  prime  parent  of 
fruits,  who^  joyous  at  the  discovery  of  thy  dat^ghter,  didst 
banish  the  savage  nutriment  of  the  ancient  acorn,  and,  pointing 
out  a  better  food,  dost  now  till  the  ElcusiniansoU;  or  whether 
thou  art  celestial  Venus,  who,  in  the  hrst  origin  of  things,  didst 
.   * ApoiUnaris SidoaiusuKs  the pHce  Latii^  term co9ceUus. 
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iModtte  Ui«dUle»iU  arses,  tbrangli  the  cnadon  of  9imnl  love, 
and  havimg  prop«c^ted  an  eternal  o£f^>nng  in  the  human  race, 
art  now  worshipped  in  the  aeargirt  shrine  of  Paphqa;  or  whether 
thou  art  the  sister  of  Pboehus,  who,  by  relieving  th«  pangs  of 
women  in  travail  by  soothing  remedies,  hast  brought  into  the 
world  multitudes  so  innumerable,  and  art  now  venerated  in  the 
far-{amed  shrines  of  Ephesus;  or  whether  thou  art  Proserpine, 
terrific  with  midnight  bowlings  .  *  .  by  wbatevec  name,  by 
whatever  ceremonies,  and  under  whatever  form  it  is  lawful  to 
invoke  thee;  do  thou  graciously,  &c. "  The  goddess  repUes: 
"  Behold  me  .  .  *  I,  who  am  Nature,  the  parent. of  all  things, 
the  mistress  of  all  the  elements,  (he  primordial  offspring  of  time, 
the  supreme  amongdlvinfiies,  the  queen  of  departed  spirits,  the 
first  of  the  celestials,  and  the  uniform  manifestation  of  the  gods 
and  goddesses;  who  govern  by  my  nod  the  luminous  heights  of 
heaven,  the  salubrious  breezes' of  the  ocean,  and  the  anguished 
slent  realms  of  the  shades  below;  whose  one  sole  divinity  the 
whole  orb  of  the  earth  veneiates  under  a  maSifold  form,  with 
different  rites,  and  under  a  variety  of  ^;>peUations.  Hence  the 
Thrygians,  that  primeval  race,  call  me  Pesainuntica,  the  Mother 
of  the  Gods;  the  Aborigines  <^  Attica,  Cecropian  Minerva;  the 
Cyprians,  in  their  sea-girt  iale,  Paphian  Venus;  the  anew- 
bearing  Cretans,  Diana  Dictynna;  the  three-toogued  Sicilians, 
Stygian  Proserpine;  and  the  Eleusinians,  the  ancient  goddess 
Cms.  Some  call  me  Juno,  othem  BeUona,  othea  Hecate, 
others  Rbamnusia.  But  these  who  are  illumined  by  the 
earliest  rays  of  that  divinity,  the  Sun,  when  he  xiaes,  the 
Aetbopians,  the  Arii,  and  the  6gyptians»  so  skiUed  in  ancient 
ifsming,  worshipping  ase  with  ceitnxMiies  quite  apprc^riate, 
call  me  by  my  trtw  name^  Queen  Us.  Behold,  then,  doc  " 
(Trans.  Bofan's  Lib.). 

Naturally,  the  influence  of  Greek  phUoeophy  was  very  pco- 
Dounced  in  the  growth  of  syncretism.  Plutarch  and  Maximts 
of  Tyre  afl&rmed  that  the  gods  of  the  diiEetent  nations  were  only 
different  aspects  of  the  same  deity,  a  supeeme  intelligence  and 
providence  which  ruled  the  world.  The  Neoplatonista,  how- 
ever, were  the  first  school  to  fiocmulate  the  underiyidg  philosophy 
of  synoetistti:  "  There  is  only  one  real  God,  the  divine^  and  the 
subordinate  deities  are  nothing  else  than  abstractions  pcfsooified, 
or  celettial  bodies  with  spirits;  the  traditional  fods  axe  only 
demons,  that  is,  being  intermediate  between  God  and  man  .  .  . 
AU,  like  every  other  created  being;  are  emanatbns  from  the 
absolute  God  "  (Jean  R^villop  La  Rdi^m  A  Rome  sous  les 
SMres),  Care  musit  be  taken,  however,  not  to  place  too  much 
emphasis  upon  ssrncrettsm  as  a  conscious  system.  The  move> 
Dent  which  it  represented  was  not  new  in  the  and  century  aj>. 
The  identiiioiEtion  of  Latin  with  Etruscan  gods  in  the  cariiest 
days  of  Rome,  and  then  of  Gieekt  with  Italian,  and  finally  of 
Oriental  witk  the  Graeco^Roman,  were  all  alike  syncretistic 
movements,  though  not  all  conscious  and  reasoned.  The  ideal 
of  the  common  people,  who  were  unreflecting,  as  well  as  of 
philosophers  who  reflected,  was  "  to  grasp  the  religious  verity, 
one  and  constant,  under  the  multiplex  forms  with  which  legend 
and  tradition  had  enveloped  it "  (R6vQ]e).  The  advent  of  Greek 
philosophy  only  hastened  the  movement  by  conscious  and 
systematic  eflbrt* 

Synciedc,  behig  a  movement  toward  monotheism,  was  the 
converse  of  the  tendency,  so  promStient  in  the  early  history  of 
Rome,  to  increase  the  number  of  deities  by  worshipping  the 
lame  god  under  special  aspects  according  to  special  activities. 
In  the  hands  of  the  Neoplatonlsts  it  was  instrumental  in  Tetani- 
ing  somewhat  the  fsll  of  paganism  for  the  time,  but  in  the  end 
contributed  to  the  success  of  Christianity  by  familiarizing  men 
with  the  belief  in  one  supreme  deity^  The  triumph  of  Christi- 
snity  itself  N|N9aas(ed  « lesuU  of  syncretism,  the  Chulcfa  bdng 
a  blending  of  the  bdiefaattd  ptactioes  of  both  the  new  and  old 
feligiona. 

See  Jean  RSvffle.  of,  ejf^  eneeiany  pages  104-197.  199-174. 
384-395.  For  other  examples  of  ^ncietiam,  cf.  that  of  Buddluflm 
Zoroftstrianism  ia  the  state  religion  of  the  Indo-Scythiaa  king- 
dom of  Kanishka  (see  Persia  :  Ancient  History,  vii. ;  The  Partktan 
Bmpin,  |  s):  ms  arttcfes  on  almost  all  the  religions  of  the  East. 
i^MnuMMiZomuMAMm  <G.Sm.) 


imSBRBni,  a  term  in  adiolastic  philosophy  appHed  to  the 
inborn  mosal  consciousness  which  distinguidies  between  good 
and  eviL  The  word  is  really  tyntertsts  (Or.  ovpHipinm,  from 
avnfi/mv,  to  look  after,  take  care  oO,  but  synderesis  is  the 
commoner  form.  Diegeoes  LaCrtios  in  his  account  of  the  Stoics 
Cvii.8s>  ^  ^  rpinnif  dp/ifpf  ^an  rb  ft^  tffXtt^M  r^tifpci^  Ia0n6) 
uses  the  phrase  t^i9  iaan6  to  describe  the  ixistfnct  for 
self-preservation,  the  inward  harmony  of  Chtysippus,  the  recog- 
nition of  which  is  cwtShint.  The  term  sytuUresis,  however, 
is  not  found  till  Jerome,  who  in  dealing  with  £sek.  i.  4-15,  says 
the  fourth  of  the  '*  living  creatures  "  of  the  vision  is  what  the 
Greeks  call  amnifnintf  i.e.  sekuiila  cotueie$Uute  the  "spark  of 
conscience."  Here  apparently  synderesis  and  conscience 
(mMiiiyffct)  are  equivalent.  By  the  schoolmen,  however,  the 
terms  were  differentiated,,  conscience  being  the  practkal  envisag- 
ing of  good  and  evil  actions;  synderesis  being,  so  to  speak,  the 
tendency  towaid  good  in  thought  and  action.  The  exact  rdation 
between  the  two  was,  however,  a  matter  of  controversy,  Aquinas 
and  Duns  Sootus  holding  that  both  are  practical  reason,  while 
Bonaventuia  narrows  synderesis  to  the  volitional  tendency  to 
good  actions. 

SYNDIC  (Late  Lat.syfitf KM,  Gr.  mMuoon,  one  who  hdps  id  a 
court  of  justice,  an  advocate,  representative,  o^,  with,  and  Utai, 
justice),  a  tcna  applied  m  certain  countries  to  an  officer  of  govern- 
ment with  varying  powcis,  and  secondly  to  a  representative  or 
delegate  of  a  university,  institution  or  other  corporation,  entrusted 
with  special  functions  or  powers.  The  «~^wfag  which  underlies 
both  appUcatioiB  is  that  of  representative  or  del^^te.  Dd 
Cange  {Gins.  s.«.  Syndkus)^  after  defining  the  word  as  dtfensef, 
fattonm,  adooeatutt  proceeds  **SyHdki  maxime  appellantmr 
Actores  universitatum,  collqjiorum,  sodetatum  et  aliorum 
corporum,  per  quos,  tanquam  in  republica  quod  communlter 
agi  fierive  oportet,  agitur  et  fit,"  and  gives  several  examples  from 
the  X3th  oentuiy  of  the  use  of  the  term.  The  most  familiar 
use  of  "^ndie"  hi  the  first  sense  is  that  of  the  luUan  sindiof, 
who  is  the  head  of  the  administration  of  a  commune,  answering 
to  a  *'  mayor  ";  he  is  a  government  official  but  i^  elected  by  the 
oomniunal  council  from  their  own  members  by  secret  ballot. 

Neariy  all  the  companies,  gilds,  and  the  university  of  Paifis 
had  represoitative  bodies  the  members  of  whidi  were  termed 
syndiei,  Similariy  in  England,  the  senate  of  the  university  of 
Cambridge,  which  is  the  legislative  body,  delegates  certahi 
functions  to  special  committees  of  its  members,  appointed  from 
tame  to  time  by  Grace,  i.t.  a  proposal  offered  to  the  senate  and 
amfimed  by  it;  these  committees  are  termed  *'  syndicates  "  and 
are  permanent  or  occasional,  and  the  memb«n  are  styled  "  the 
syndics  "  of  the  particular  committee  or  of  the  Institution  which 
they  administer;  thus  there  are  the  syndics  of  the  Fluwllliam 
Museum,  of  the  Univerrity  Press,  of  the  Observatory,  of  local 
examinationsand  lectures,  of  the  Antiquarian  Committee,  &c. 

8T1ID1CATB*  a  term  originally  meaning  a  body  of  syndics. 
In  this  sense  it  is  still  sometimes  used,  as  at  the  tmiversity  of 
Cambridge,  for  the  body  of  members  or  committee  responsible 
for  the  management  of  the  University  Press.  In  commerce,  a 
syndicate  is  a  body  of  persons  who  combtno  to  carry  through 
some  financial  transaction,  or  who  undertake  a  common  adven- 
ture. Syndicates  are  very  often  formed  to  acquire  or  take  over 
some  undertaking,  hold  it  for  a  short  time,  and  then  readU  It' to  a 
company.  The  profits  are  then  distributed  and'  the  syndicate 
dissolves.  Sometimes  s5mdicates  are  formed  under  agree* 
ments  which  constitute  them  mere  partnerships,  the  members 
befaiig  therefore  IndivIduaOy  responsible,  but  they  are  now  moit 
generally  incorporated  under  the  Companies  Acts. 

The  more  usual  caset  in  which  syndicates  are  commonly  formed 
will  be  found  in  F.  B.  Palmer^  Cemptmy  Pnadads^  toth  ed*,  vol.  i. 
pp^  X29  seq, 

flmBCHnil  (fton  Or.  tfvrex^,  contfaiuous,  from  frCv,  Ijccty, 
to  hold  together),  a  philosophical  tenn  proposed  by  C.  S.  Peirce 
{Monistt  ii.  554)  to  express  the  general  theory  that  the  essential 
feature  In  phLosophic  speculation  is  continuity.  It  is  speciaUy 
directnl  to  the  question  of  hypothesis,  and  holds  that  a  hypothesis 
is  justifiabls  on^eii  ths-freiuid  that  It  pkwvidesantt^aaatlMk 
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L.  Tbefiictl)iaIiomeIliliig>araultiiiutemayberK*giilced 
t  Q'Qcdiun  whiimit  ftbvuioiiiiig  hu  itut^point,  ilDC« 
ism  ia  *  DOtiiuitfvc  or  nfulilipc  pnodple,  not  a.  tbtary 
*aoat.  Tlw  adjective  "  qtiKlioioskal  "  is  uhI  b  ihe 
vetaltaae;  "  lynedialocy  "  ii  *  tibtotjr  of  omtliiDity  or 


UMOibllci.  if  tbe  u 


.  ..  1  GnA  mid  which  utua 
h  tapcaaliy  uted  of  jodidil  oi  reptcMnutive 
"  ch  <<ir  liy  it*  Hebrew  iruMcrfptioo. 
rn»,  HMiorM,  niiaetnm)  tliU.  Jewiih  hady  h  luwwn  wbkb 
in  iu  ori^  wu  tlM  munkipil  anmdl  of  JatailfBo,  but  toqabed 
atendBl  hmctioiii  uul  no  imaB  luthoiily  and  intiKacc  orer 
tbe  Jen  at  Larige  (»  xiJL  424  leq.).  In  the  Hiiluiali  it  li 
^Lcd  "  tiw  aanhcdrin,"  "  the  great  aanbadiin,"  ^  the  lanhcdiin 
of  Kventy-one  [manbcnl"  and  *'tbe  great  awn  ol  juatice" 
(idU  lAn  ikiud^.  The  oldeat  tfadmony  to  the  exstepce  and 
COQStitutioD  of  the  ■yncdrium  of  JcniialciD  ii  probably  to  be 
found  En  a  Chion.  aia.  8^  for  the  piieata,  Lcvilca  and  hendjtaiy 
iwadi  of  boiuei  there  ipoken  of  ai  ritting  at  Jlcniialem  ai  a  couit 
of  appeal  tmin  tbe  local  jadicuoriti  d«a  not  coireapood  wiib 
myUdng  meationed  in  Ihe  old  hlNeiy,  and  It  Ii  tbe  practice  of 
tb«  efanrokkr  to  nfa  tbe  InMltntlmu  of  hia  ovn  lime  to  an 
Aod  iwt  ntdi  aa  aiiitooalic  tuundl 
U  by  tbe  ictiMBia  or  aeaate  of  "  dden  " 

.     _ . .  the  hsioiy  of  Ibe  Jewi,  both  nnda  the 

Greeka  from  the  time  of  Antlochua  the  Cieu  Ooa.  AM.  dL  j,  3) 
Ji  {ntala  and  piincea.  The  Ul^ 
waa  ^uhtlea  alao  tbe  heul  of  the 
ttfn  uaagc^  exardaed  both  JndidaL 
M  poHtkal  fiuoiooa  (cf.  i  Uwz.  alL  «,  ifv. 
iMiie  of  it*  authority  mint  have  varied  (ram 
It  Snt  with  tbe  meanuo  of  aatonomy  left  to  tbe 
utioo  by  iu  tneics  IraA  and  aftenrdnia  with  tbe  aien  oi.kaa 
utociuic  powei  daimed  by  the  native  (ovtnaiiia. 

Tbe  oiiginal  ariatocntk  conatilulkiti  of  the  aenate  began  to 
be  modified  under  the  lata  Haamoaeacii  by  tbe  iDevitable  Intro- 
ductioB  of  npreacntativea  of  the  dang  pany  of  tlie  Phaiiacea, 
aad  thi*  new  dement  gained  atieofth  nndei  Hood  tbe  Great, 
Ibe  biltei  CMmy  of  the  pcieatly  ariitoerai^.  riaally  under  the 
Roman  proauators  the  ayneddom  waa  left  under  the  pfcaida^ 
of  the  chief  priest  aa  Ihe  bigbnt  native  tribunal,  though  wilheat 
Ibe  povs  of  life  and  death  (jofan  iviiL  11).    Itie 


*o).    The 


from  Joaephna  and  fnm  the  New  Teatament,  in  which  "  diitf 
prieati "  and  "  ruleia  "  an  qmonynotti  eipnaiBna.  Bui  with 
thew  there  aat  tbo  "  acdbea  "  oi  trained  legai  doctor*  of  tbe 
Fbariteca  and  otber  notables,  who  are  aimply  called  "  elden  " 
(Mirkxv.i).  Hie JewUitiBdItiaa which regaida the lyaediiuv 
a*  entirely  composed  of  rabbins  aittinf  under  Ihe  picaldency  and 
vice-pr^dsKy  ol  a  pair  of  dM  doctoia,  the  uMand  di  tMkdM, 
ia  ioconsiatent  with  IheevidtaeaetJoMpktaandtbeNewTtata- 
menl.  It  ii  geneiallr  held  thai  it  waa  atwi  Ibe  fall  of  the  atale 
thai  a  merely  rabbiaicd  Mi  dki  eat  at  JabMh  aad  aftCTwarda  at 
Tlberiaa,  and  gave  legal  reaponaa  to  Iboae  who  duee  10  adaeit 
ajudkatufeDotrecogniiedtytbacIvii power.  DiA.BMikiliaa 
BM10I  to  lecoBdle  Ihe  vAioa*  accDUBta  by  tlw  tbeoiy  that  Ihare 
WKrc  two  great  triboiHJa  in  jBTaltm,  one  wielding  rellgioti*,  the 
olher  dvil  autboily  IDat  Sr—IHtn  i»  Jmaei—t,  VieoBa,  1901). 
Tbe  CDUDcU  chamber  ifiaitJil  wber*  tbe  VDcd^am  MvaUy  sal 
wu  between  the  Xyatui  and  the  Temple,  peobably  00  the  Tta^le- 
hiU,  the  Miahnah  sUle*  thai  tbe  meetinp  wen  bdd  wIthB  the 
er  cboit.  Ilie  meetlag  in  (he  pabca  ol  tbe  U^  prieel  wUcfa 
■      11,  ... 


ft  wbich,  according 
ure  order  and  a  f  1 ' 


rtegular,  it  measured  by  the  Tide* 


Jewlsb 

BiKigb  ID  dt*  Selden. 

fchBrw.Gudit* , 

Soi  A,  Jenualisi  (i«v),  vli  i.  Ik  ». 


«-  3lr<-  414).  bWiop  of  Ptohmaia  ia  the  tihyaa 
Peatapelis  after  41a,  waa  boni  ol  wedthy  parents,  who  claimed 
dooent  Irhii  Spartan  king),  at  Cyrene  between  370  and  175. 
While  aili  a  youlb  (jqjl  bt  wait  wflh  hie  bmtbir  Euoptiui  to 
Aleiandita,  where  he  b«mc  an  enihusiastic  Neofdatonlsl  and 
dacipleol  Hypalia  (;.e.).  Oa  returning  [0  hll  native  place  about 
the  year  397  be  wa>  cbeaen  to  head  an  embassy  from  Ibe  dlica 
of  tbe  PeatappUs  to  ibc  imperial  court  lo  aik  for  nmlaioii  of 
laBtkn  and  other  relief.  His  addren  to  Arcadfua  (0<  njw) 
Is  full  of  advice  *i  to  tbe  studies  of  a  wise  ruler  tn  such  pmloiis 
llmea.  Hia  tbree  yean^  stay  in  Constantinople  was  weaiisotne 
and  odMnrias  dhagracable;  the  leisure  it  tnrFed  upon  him  he 
devoted  ia  pan  10  Bterary  compontioD.  Tlie  Actjfha  iht  ii 
fnriimHa  la  an  aUagory  In  which  the  good  OiiHa  ami  the  cvfl 
lyphoD,  who  leprwcnt  Anitllan  and  the  Goth  Galaas  (mlntstcrt 
ondet  Aicadha),  atilvc  lor  maateiyi  and  Ihe  qnotioB  ol  tbe 
(Kvine  permlarfoa  e(  evfl  b  handled.  Afis  the  nceosful  Auie- 
llaa  bad  granted  tbe  pMiUon  of  Ihe  embaaiy,  Syneslua  mumed 
to  Cyieoc  tn  400,  and  ^leal  thenen  ten  yean  partly  In  that  dty, 
wbm  uuvofdabi*  bualiea*  eallcd  him  there,  but  diiefly  on  an 
eaute  hi  the  Interior  of  the  province,  when  in  hia  own  word* 
"  booka  and  the  chase  "  made  up  hia  h'le.  His  mantage  tadi 
place  at  Alexandria  in  401;  In  tte  prevtom  year  be  had  vfilled 
Atbaa.  In  409  or  410  Synerfua,  whoae  Chrbtiaolty  bad  nutfl 
tbai  been  by  no  meant  vmy  pronoonced,  *u  pc^ularly  dHMa 
to  ho  Uibop  of  Ptohnaia,  and,  efts  long  healtalion  on  penonal 
and  doctrinal  gioimdi,  hie  uhiDuuly  accepted  tbe  office  tbni 
Ihrut  upon  Um,  being  oonteoated  by  Thaoohilut  at  Alenodria. 
OnepomaldlSiailtyatleasl  wai  obviated  by  hia  being  aOowtd 
la  ntain  Us  wtfa,  W  wbon  h<  wn  modi  attached ;  bat  aa  regarded 
onhodoiy  he  ni»virfy  ttipidated  for  peraonal  freedom  to  distent 
OB  the  ipmlena  of  tbe  tdol'*  oeatioD.  a  Vteral  re 


t*«:Ung  (rl  «>ir  atoi  «JuMa«dF,  fA  f  f{a  ^Jw^tAor).  Hk 
tenor*  of  tbe  btabopcie  waa  troubled  not  only  by  domeetlc  botnve- 
niiBU  bat  aho  by  barbaric  invariou  of  Ibe  oountry  (in  Ki>dling 
wUd  he  Hoved  hlmadf  a  capahte  mffitary  orgudaer)  and  by 
eoaflkttiQlklbeprtfect  AD(bionlcua,wbom  he  excommunkated 
for  faMerfering  with  lb*  Cbmdi'*  tlgbl  of  a^lum.    Tin  date 

of  U*  death  I*  unknown;  '*  ' "■■  -* —    -  -     --     '"- 

masT-alded  aahiiy,  aa  *l 

U*  looody   mediating   podHon 

Christianity,  make  him  a  aob^  of  ta 

adentific  Iniexnla  are  atieated  by  Ua  iMIei  lo  Hyputa  k  *blch 


S-SfS 

nd  by  that 
(^  enlarged 

uiqa,  17J»») 

Hb^F& 


faith,  ditdplioe  and  monli.  It  Is  praaically  i] 
Ihe  word  CDOiidl  (f  .t.) ;  analbmt  it  used  in  Ibe  at 
amebyTettullianc.  loo.andfiinioiacenlaiy  or  so  later  fai  tbe 
Apoatefic  canons.  In  time,  bowever,  the  wnd  ooendl  came  to 
be  reatilcted  lo  oecumenical  galhoiagt,  wbfle  lynod  waa  applied 
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(tL»  fim  CMiicfi  M  GoMiMitlnopU  ivtB  «f<gMly  A  i&«ra  <xm^ 
or  synod  ol  the  East),  or  to  oottocUs  of  the  Reformed  churches, 
e^.  the  Synod  oi  Dort.  Provindel  tynoda  were  held  in  the  snd 
ocntuiy,  and  wew  not  oompktely  oigaauBad  before  the  advent  «f 
occniafniciil  coudciIb.  The  fewo  tenia  are  still  used  side  by  aide; 
thtt%  there  are  patriarchal,  nadopal  and  ppiraajUal  ci^iincils,  aa 
well  aa  provincfad  coundla  (under  the  metropoiltaa  of  a  province) 
and  diocesan  synods,  eonsfttfng  of  the  dcrgy  of  «  diocese  and 
pcesided  over  by  the  bishop  (or  the  vicar-geDeral),  TTbe 
aopreme  governing  body  in  the  Russiaa  branch  of  the  Orthednx 
Eastern  Church  (tf.«.)  »  known  aa  the  Holy  Synod.  IntheFrea- 
bytexian  churches  (jtte  Pajp»TmWT*iriaM)  a  aynod  ia  an  assemMy 
fQnt^^iifl  representatives  of  several  presbyteries  and  inter- 
mediate between  these  and  the  Gemeai  Afiffnbly;  shnfluly  to 
tie  Weslcyaii  and  other  Methodist  diurches  the  synod  is  the 
meeting  el  the  dii^ct  which  Inks  the  circuits  with  the  conference. 
The  term  is  not  in  use  in  felf-Boveming  churches  lilce  the  Congre- 
gatiooalists  awl  BaptjBl%  though  these  ftom  tii^  to  time  hold 
arnndlB  or  assembliea  (natfonal  and  intematfonal),  for  conference 
and  feUowsfaip  without  any  legislative  power. 

SYNODIC  PBRIOD^  in  asttonomy,  the  apparent  period  of  a 
planet  or  satellite  when  its  revolution  is  referred  to  the  Une 
passing  through  the  earth  or  the  sun.  In  the  case  of  the  planets 
it  is  the  period  between  soecemive  conjunctions  of  the  same  kind, 
inferior  or  supeiioc,.  with  the  sun.  In  the  case  of  the  satellites 
it  is  the  period  rdbtfare  to  th^  radios  vector  from  the  son. 

STHTBEBIS  {Qt,  vMknff  from  owrtfikm,  to  put  together), 
a  term  used  both  gemwaUy  and  technically,  with  the  fundamental 
meaning  of  compoaition,  opposed  to  anal^  (^.v.).  the  breaking 
npof  a  whole  into  its  oooponent  parte.  In  teadiing,  for  example, 
when  a  new  fact  a  btought  into  connexion  with  already  acquired 
knowledge  and  the  learner  pots  them  together  (^  tynthesiaes  "), 
the  reaalt  is  '*  synthetic  "  and  the  process  is  "  synthesis."  The 
reverse  pcooem  is  analysii^^st  in  grammar  when  a  child  breaks 
up  a  sentence  into  subject,  vetb,  object,  &c.  Thus  all  inductive 
reasoning  is  lynth^ic  in  character.  The  term  "  synthesb  *'  is 
mudb  used  in  philosophy.  Thus  Kant  makes  a  distinction, 
fundamental  to  bis  theory  ol  knowledge,  between  analytic  and 
synthetic  jndpnents^  the  latter  b^ng  those  judgmenU  which 
aie  not  4eiivable  from  the  nature  of  the  subject,  but  in  which  the 
predicate  is  obtained  rather  l>y  experience  or  by  the  operation 
of  the  ndnd  (the  ''synthetic  judgment  a  priori  ";  see  Kant). 
Perhaps  the  most  famoua  loe  of  the  term  is  in  Herbert  Spencer's 
"  Syncbetip  Pbileiopliy,"  the  name  given  to  the  aeveral  treatises 
which  oentahi  his  phUosopiiic  system— the  "  onificatfon  of 
knowledge  ^  from  the  data  of  the  separate  sciences. 

mWIWAB,  the  Gceek  form  of  Sindibad  or  Sendabar,  an  Indian 
philosopher  supposed  to  l»ve  lived  about  foo  B.a,  and  the  re- 
puted author  of  a  collection  of  tales  known  gaaeraDy  in  Europe 
astheatuyof  the  Setven  Wise  Ifastecs.  They  en joyetf  immense 
popol«rity,and4ppeaml  in  many  Oriental  and  Westemlanguages. 
A  Greek  ttansbtion  (ptobebly  from  a  Syrlac  veisfon),  the 
earliest  specimen  of  Romaic  ptoae  (nth  century),  is  extant  under 
thetitfoof  TkfmoM  pUatmg  Story  of  Syntipat  the  PkiUtepher, 
It  is  preceded  by  aft  ratroductfon  to  iambic  verse  by  a  certato 
Michael  Andreopulos,  who  states  that  it  was  ntmtrd  by  order  . 
of  Mirtwtl,  probably  the  duke  of  Melltene  to  Armenia.  The 
tmnslator  is  evWentlv  a  Christian,  although  he  has  generally 
picseivcd  the  Oriental  oofouring.  The  nuun  outltoe  is  the  same 
m  the  different  venionSj  although  tb^  vary  to  detail  and  include 
different  stories^  A  cectato  prince,  who  had  taken  a  vow  of 
silenee  lor  a  ttoie  on  the  advice  of  his  Uitor,  was  tempted  1^  his 
stcposother.  Her  adirtuhoes  having  been  rejected,  she  acoosed 
him  to  his  father,  who  decided  to  put  him  to  death.  Thedevlce 
of  the  ArtMati  NigkU  is  introduced  by  the  wise  men  of  Uie,0Ofift, 
who  to  torn  relate  stories  to  dissuade  the  ktog  from  over-hasty 
punishment,  eachetory  belnganswered'by  the  queen,  who  desires 
instant  action  to  be  taken.  When  the  period  of  sUence  is  over 
the  prince  speaks  and  establishes  his  innocence.  In  the  Greek 
venion  the  king  Is  a  king  of  Persia,  named  Cyrus,  and  Syntipes 
himsdf  is  the  princels  tutor  (text  to  A.  Ebcrhard,  PabiioB 
Rfmawatsa,  i.,  187a,  '*  Teubner  Scrips  "). 


For  adlsruwipB  of  the  whole  siAiect,  see  D.  Cmiparettst  Rieanke 
iiUomo  ai  libra  di  Sindibad  (1S69;  Ei^  trans,  by  H.  C.  Coote,  rdk-^ 
Lore  Society^  i88a} ;  W.  A.  Clouston.  The  Book  ^  Sindibad  (from  the 
PietBiaft  and  Anbic,  tS^;  from  the  Syriic,  by  H.  GoUancz.  1897); 
1.  C.  Dunfop,  HisL  ef  Proto  PieHom  (new  ed.,  1888).  vol.  ii.;  C. 
Krumbscher.  CosckiehU  dor  bytguliniKkon  LdU.  (and  ed.,  1^7). 
Sbcty«two  Aeaopic  fables,  also  translated  from  Svriac  mto 
Greek,  are  attriDuted  to  this  same  ^ntipas  (ed.  C.  F.  Matthltf, 
t7«i). 

STBA,  or  Svios  (anc  Z^ipef,  perhaps  Homeric  £ii|^),  a 
Greek  island  to  the  middle  of  the  Cydades,  which  to  the  iglii 
century  became  the  commercial  centre  of  the  Archipdngo,  and  is 
also  the  residence  of  the  nomarch  of  the  Cydades  and  the  seal 
of  the  central  law  courts.  The  length  of  the  island  is  about 
TO  m., th«  breadth  5,  uA  the  ana  is  estimated  at  42)  sq.  m.  The 
population  rose  to  about  33,700,  of  whom  about  30,500  were  to 
the  chief  towa»  HermoupoKs,  but  that  of  the  town  had  in  1907 
declined  agato  to  x<8,i33.  Syra  is  also  a  province  of  the  depart*^ 
ment  of  the  Cydades  (pop.  1907,  3x^39).  The  importance  ol 
the  Island  ia  prehistoric  times  is  attestid  by  considerable  remains 
of  early  Aegean  antiquities.  In  andent  times  It  was  remarkably 
fertile,  as  is  to  be  gathered  not  only  from  the  Homeric  description 
(Od,  zv.  403),  wUch  might  be  of  doubtful  application,'  but  alao 
from  the  remains  of  olive  presses  and  peculiarities  to  the  Iocs] 
nomenclature.  The  destruction  of  its  forests  has  led  to  the  kMl 
of  all  its  alravial  soil,  and  now  it  is  for  the  most  part  a  brown 
and  barren  rock,  covesed  at  best  with  scanty  aromatic  scrub, 
pastured  by  sheep  and  goats. 

Kermopotts  (better  Rermonpolis),  the  chief  town,  is  built  round 
the  harlwir  on  the  east  side  of  the  island.  It  is  governed  by  aa 
active  nmnidpality,  whose  revenue  and  expenditure  have  tapidlv 
tocreased.  Among  the  public  buildings  are  a  spadous  town-halt 
to  the  central  square,  a  dub-house,  an  opera-house  and  a  Greek 
theatre.  Oki  ^ra,  00  a  conieal  hHI  bditod  the  port  town,  b 
an  toteresttog  place,  with  ita  old  Roman  Catholic  church  of 
St  George's  still  crowning  the  summit.  This  was  built  by  the 
Capuchtos,  who  to  the  middle  ages  chose  Syra  as  the  bead- 
quarters  of  a  mission  in  the  East.  Louis  XHI.,  hearing  of  the 
dangers  to  which  the  Syra  priests  were  exposed,  took  the  island 
under  his  especial  protection,  and  vince  that  time  the  Roman 
Catholic  bidiops  of  Syra  have  been  elected  by  the  pope.  About 
the  beginniDg  of  the  t9th  century  the  mhabitants  of  Syra 
numbend  on!^  about  looo;  whenever  a  Turkish  vessd  appeued 
they  made  off  to  the  interior  and  hid  themsdves.  On  the  out- 
brnk  of  the  war  of  Greek  independence  refugees  from  Chios,  after 
betog  scattered  throughput  Tenos,  Spezia,  Hydra,  &c,  and 
rejected  by  the  peoi^  of  Ceos,  took  up  their  residence  at  Syra 
under  the  protection  of  the  French  Bag.  Altogether  about  40,000 
had  sought  this  asylum  before  the  freedom  of  Greece  was  achieved. 
The  chief  dty  was  called  Hetmoupolis  after  the  name  of  the  ^'p 
which  brought  the  earlier  settlers.  Most  of  the  immigrants 
deoted  to  stay,  and,  though  they  were  long  kept  to  alarm  by 
pirates,  they  conttoued  to  prosper.  In  1875  156S  sailing  ships 
and  698  steamers  (with  a  total  of  740,731  tons)  entered  and  rsJMI 
sailing  diipa  aad  700  steamers  (with  a  total  of  756,807  tons) 
deared  thia  port;  to  1883  3379  sailing  aad  ira6  steam  vessda 
(with  a  total  of  1^096,101  tons)  entcrcd  and  3S76  sailing  and 
iiao  steam  vessds  (with  a  total  of  960,229  tons)  cleared.  Most 
of  the  ssiling  vessels  wece  Greek  and  Tjarkish,  and  most  of  the 
steamcm  were  Austrian,  F^encfa  and  iSirkish. 

But  'Since  the  eaemetie  development  of  Pehaeus,  Syra  has 
ceased  to  be  the  diief  commcsdal  tntrepAt  and  distributing  centre 
of  Ibis  part  of  the  I«vant,  aad  consequently  its  trade  baa  serfoudy 
declined.  V%ereas  to  1890  the  fordgn  commerce  was  valued  at 
£^»Si3»730»  to  1900  It  only  amounted  to  £408,350.  C^oal,  textiles 
and  iron  and  sted  goods  %ttre  prominently  amongst  the  imports, 
and  emery,  leather,  lemons,  sponges,  flour,  valonw  and  iron  ore 
amongst  the  exports.  Syra  is  the  seat  of  several  todustries, 
^ip-buHding,  tanneries,  ^ur  and  cotton  mills,  rope-walks,, 
factories  for  confectionery  ("  Turkish  delight"),  hats,  kerchicTsy 
furniture,  pottery  and  (ttstiUeries.  The  harbour,  which  is  pro- 
tected by  a  breakwater  973  yds.  kmg,  has  a  dq>th  of  25  ft. 
diminishing  to  it  ft. 
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STRACUSB  (Gr.  'Sopdieowritt;  lAt.  Syracusae,  Ital.  Siracusa), 
a  city  of  SicUy,  the  capital  of  a  province  of  the  same  name, 
situated  on  the  east  coast  of  the  island,  54  m.  by  rail  S.  by  £.  of 
Catania,  and  about  3a  m.  direct.  Pop.  (1881},  21,739;  1^906)$ 
33,350  (town),  35,000  (commune). 

History. — Syracuse  was  the  chief  Greek  city  of  ancient  SicQy, 
and  one  of  the  earliest  Greek  settlements  in  the  island.  Accord- 
ing to  Strabo  (vi.  4,  p.  269)  Chersicrates  and  Archias  of  Corinth, 
both  Heraclidae,  left  their  native  dty  together  with  a  band  of 
colonists,  the  former  stopping  with  half  the  force  at  Corcyra, 
where  be  txp^Oed  the  Llbumians  and  occupied  the  island^  while 
Archias  proceeded  to  Syracuse.'    Thucydides  (vi.  3)  gives  the 
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dite  as  the  year  after  the  foundation  of  Naxoa  <i.#.  734  b  c.),  and 
mentions  that  Archias  expeUed  the  Slcei  inhabitaiitt  fiott  the 
iiiUid.  Their  presence  there  irai  definitely  proved  by  the 
di&covery  in  1905  of  a  rock-cut  tonb  of^  the  begiimiAg  of  the 
second  Sieel  period  (see  Sicily)  on  the  west  iide  of  Ike  island 
aOm  in  NoUtUiUg^i  Sauit  igojr,  aSt),  whilt  limilir  iombft  may 
be  seen  both  on  the  north  and  novth  edgta-ol  the  tevraM  of  ^li- 
polae,aiidonthepeniBsulaofPleaiiBytimi.  Tkeiteis,oatheoUMr 
hand,  no  concksive  evidente  foe  the  previous  ciisttio  ol  « 

'  Strabo  goes  on  to  say  that  Archias  fell  in  with  certain, men  who 
had  come  from  the  Sicilian  Megara,  and  took  them  with  him  to  share 
in  hts  enterprise.  But  this  version  implies  that  Megara  was  founded 
before  Syracuse,  which  is  contrary  to  all  other  authorities.  The 
whole  question  jof  the  various  tsJes  relating  to  the  foutidatioo 
of  Syracuse  is  discuncd  by  E.  A.  Freeman,  Hutory  ii§  Sicily  ^  a.  339 

•qq.,  573  ■q<r« 


Phoeafdaa  ttftleneai  en  the  i8l«ad,*'tllM|g^  tc  h  «wtftifliy«iiefa 
a  place  as  Thucydidea  <vL  2)  deecribes  as  occupied  by  them  for 
purposes  of  trade  with  the  Sicela.  The  name  of  the  island, 
Ortygia  (6piv(,  a  quatt),  has,  agahi,  been  held  to  point  to  the 
possible  existence  of  an  Aetottan  settlement  on  the  island 
before  Archias  came.  But  it  is  more  probable  that  the  name 
was  given  to  the  island  owing  to  the  establishment  there  by 
the  fint  settlers  of  a  special  cult  of  Artemis  (the  name  Otygia 
appears  in  Homer,  Odvtseyt  v.  133,  as  an  Island  sacred  to 
Artemis,  though  the  identification  with  Deba  {q.v»)  is  not 
certain),  though  why  Corinthians  should  have  wcvshipped 
Artemis  in  preference  to  any  other  deity  is  not  dear. 

Till  the  beginning  of 
the  5th  century  B.C.  our 
notices  of  Syracusan  hist- 
oryaioquite  fragmentaiyr 
Almost  the  only  question 
is  whether,  aa  some  stray 
notices  (see  Freeman, 
Hist4>ry  of  SicUy,  il.  43O 
might  suggest,  the  primi- 
tive kingship  wns  retained 
or  renewed  at  Syracuse,  as 
it  certainly  waa  in  some 
other  Greek  colonies^  A 
king  PoUis  is  spoken  of  ? 
but  nothing  is  known  of 
hisactk>ns.  It  is  far  more 
certain  that  Syracuse  w<ent 
through  the  usual  revolu- 
tions of  a  Greek  city.  The 
descendants  of  the  original 
settlers  kept  the  land  in 
their  own^ands,  and  they 
gradually  brought  the 
Sicd  Inhabitants  to  & 
ata^e  not  unlike  villenage. 
Presently  other  settlers, 
perhajM  not  always  Greekr 
gathered  round  theorigW 
nal  Syracusan  pj^ple; 
they  fbrmed  %  distinct 
body,  ai^MOS  or  #lsAf,  {per- 
sonally free,  but  with  an 
inferior  p^Uticol  franchise 
or  none  at  all.  The  old 
dtisens  thus  gradually 
grew  bto  an  exduiive  or 
aristocratic  foodyi  defied 
fo^pac  er  laodowners. 
We  hear  inddentaUy  of 
disputes,  seditions  and 
dkanges,  among  othen 
the  expulsion'  <rf  ^ 
Oamori- early  in  the  $1^ 
century  b.c  (Hiuc.  v.  Si 
Ariat.  PcL  Vi  3,  5;  4i  0* 
In  its  external  development  Syracwe  differed  somewhat  from 
other  Sicilian  dties.  Although  it  lagged  in  early  timet  behhid 
both  GeU  and  Acragas  (Ai^figeauiai),  it  very  s6on  ^>*9^}^ 
aim  at  a  oombination  of  land  and  sea  power.*  In  663  it  founded 
the  settkment  of  Acrae,  In  643  Casmenae.^  and  in  $98  Caiiartoa, 
of  wtiieh  the  first  was  untoaally  far  inlaiid.  The  three  together 
secured  for  Syracuse  a  continuous  dominien  to  the  south-eost 

■The  ert^  off  the  name  StpAnmrat  lb  quite  mioeflalfi*  ^\^t 
been  suggeRsd  that  it  may  be  Phoenidaa:  and.  again. .the  f^m 
fonn  haa  been  thought  to  point  periiMw  to  "  the  union  ^J^ 
originally  distinct  ports,"  one  on  the  wUndTthe  other  on  the  ^^^^^ 
on  the  hill  where  the  ruins  of  the  Otympieum  stand,  known  a8*«"x»^ 
—the  latter  being  the  orirfna!  Syracuse.  , ^^^ 

♦NetUrm  (Koto)  and  Hekmm.  both  to  the  SAW.  o*  Sv""**' 
must  Inve  been  among  Its  earliest  settieinencs  (Fveeman  ii^^  'T^'    ^ 

*  The  site  of  Casmenae  is  uncertain;  it  was  to  the  toutn-'je*'  «• 
Syracuse,  and  not  improbably  at  Spaccafomo  (Freetnan  li*  35> 
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eoasL  Vmy  were  net  strictly  oolonieB  but  outpOBta;  Camarina 
indeed  was  destroyed  after  a  revolt  ajcainst  the  ruling  city 
(Thuc  V.  i).  Whether  the  inland  Sicel  town  of  Henna  was 
ever  a  Syracuoon  settlement  is  doubtfvl.  It  is  extiemely  pro- 
bable that  Aorae  was  not  founded  untii  after  two  obvious  out- 
pMts  had  already  been  occupied — a  post  guarding  the  road  to 
Acrae  itsctf^  and  indnding  the  sacred  enclosure  of  Apollo,  which 
later,  when  it  became  a  quarter  of  the  city,  acquired  the  name 
Temenites;  and  another  post  on  the  road  to  the  north,  in  the 
upper  part  of  the  icegion  known  as  Achradina.  The  latter  was 
defended  on  the  north  and  east  by  the  sea,  on  the  west  by  a 
long  straight  cutting  of  the  rock  serving  as  a  scarp  on  which 
the  wall  stood  (see  below),  and  on  the  seuth  by  extensive  quarries 
(Freeman  iu  43^  T39, 144)^  About  the  middle  of  the  6th  century 
B.c>  the  island  was  connected  with  the  mainland  by  a  mole 
(Freeman  ii.  140,  5<>s)«  At  the  bc^jining  of  the  sth  century  B.C. 
Syracosan  history  becomes  fiur  more  <lear.  Hippocrates,  lyraat 
of  Gela  (499-401),  threatened  the  independence  of  Syracuse 
as  well  as  of  other  cities,  and  it  was  saved  only  by  the  joint 
intervention  of  Corinth  and  Corcyra  and  by  the  cession  of  the 
vacant  territory  of  Camarina.  In  485  the  Oamon,  who  had 
been  expelled  by  the  Demos  and  the  Sicel  serfs,  and  had  taken 
refuge  at  Casmenae,  craved  help  of  Geloy  the  successor  of 
Hippocrates,  who  took  possession  of  Syracuse  without  oppoifition, 
and  made  it  the  seat  of  his  power.  He  gave  dtisenship^  both 
to  mercenaries  and  to  seulers  from  Greece^  and  added  to  the 
population  the  inhabitants  of  other  cities  conquered  by  him,  so 
that  Syracuse  became  a  city  of  mixed  population,  in  which  the 
new  ciiiaens  had  the  advantage.  He  then  extended  the  dty 
by  indttding  within  the  fortifications  the  low  ground  (or  at  any 
rate  the  western  portion  of  the  low  ground)  between  Upper 
Achradina  aJid  the  island,  and  making  the  Agora  there  ^;  at 
the  saane  time  <pn>bably)  he  was  able  to  shift  the  position  of  the 
oossiog  to  the  island  by  making  a,  new  isthmus  in  the  position 
of  the  present  one,  the  old  mole  being  broken  through  so  as  to 
afford  an  outlet  from  the  Little  Harbour  on  the  east  (Lupus, 
p.  91).  The  island  thus  became  the  inner  dty,  the  stronghold 
of  the  ruler,  so  that,  despite  its  k>w4eyel,  it  is  often  spoken  of 
as  the  "  acropolis."  Gelo's  general  rule  was  mild,  and  he  won 
fame  as  the  champion  of  Hellas  by  his  great  victory  over  the 
Carthaginians  at  Himera.  He  is  said  to  have  been. greeted 
as  king;  but  he  dees  not  seem  to  havie  taken  the  titla  in  any 
foimal  way.  .  - 

Gek>'s  brother  and  successor,  Hiero(478-T467) ,  kept  up  thepower 
of  the  dty;  he  won  himself  a  name  by  his  enoottragfcraeat  «l 
poets,  especially  Aeschylus  and  Simonidcs,  and  philogioplsfrs; 
and  his  Pythian  and  Olympian  victories  made  him  the  special 
subject  of  the  songs  of  Pindar  and  Bacchylides;  amoag  the 
recently  diacovered  works  of  the  latter  are  three  Odes  (iii«'*v.) 
vtltten  for  him.  He  appeared  also  as  a  HeUetic  champion,  jn 
the  defence  of  Cumae  against  the  Etruscans,  and  be  attempted 
after  the  victoiy  to  foutvl  a  Syracuaan  colony  on  the  island  of 
Aenaria,  now  Ischia.  But  his  internal  government,  unlike  that 
of  0«k>,  was  suapidous„  greedy  and  cruel.  After  some  family 
disputes  the  power  passed  to  his  brother  Tbrasybulus,  who  was 
driven  out  next  year  by  a  general  rising.  In  this  revolution 
Tbrasybulus  and  his  mercenaiies  hdd  the  fortified  quarters 
of  Ortygia  and  Achradina;  the  revolted  people  held  the  unwalled 
suburbs,  akeadyi  it  is  plaln^  thickly,  inhabited.  Tbrasybulus 
yielded  to  the  common  aaion  of  Siceliots  and  Siccb.  Syracuse 
thus  became  a  democratic  commonwealth.  Renewed  freedom 
was  celebrated  by  a  colossal  statue  of  Zeus  Eleotherius  and  by 
a  yearly  feast  in  his  honour.  But  .when  the  mercenaries  and 
other  new  settlers  were  shut  out  from  office*  new  straggles 

*  Holm  and  Cavallari  (cf.  Lupus,  Topographie  von  Syraki^s^  91) 
make  \he  construction  of  the  mole  and  of  tnc  wall  across  it  contem- 
porary with  the  fortification  of  Achradina  In  the  middle  of  the  7th 
century  b.c.  They  also  consMer  that  the  original  west  boundary 
of.Achradiaa  ran  down  to  the  Little  Harbe*ir.  so  that  the  southern 
boundary  of  Achradina  was  the  sea  itself. 

^  Hoim  and  CavalTari  (sec  Lupus,  p.  99)  are  indined  to  attribute 
to  him  the  addition  of  Tyche  to  the  dty. 

*  Died.  Jtt.  73iCf.  Aiut.  F«f.  v»^  10.   . 


arose.  The  mcrceoaxiea  igiin  hdd  Oftygia  tad  Acbiadinz. 
The  people  now  walled  in  the  suburb  of  Tyche  to  the  west  of 
Achradina  (Freeman  iii.  306,  312,  456).  The  mercenaries 
were  at  last  got  rid  of  in  461.  Although  we  heir  of  attempts 
to  seize  the  tyranny  and  of  an  institution  caJled  petaUsnt  ^< 
the  Athenian  ostracism,  designed  to  guard  against  siKh  dangers; 
popular  government  was  not  sermusty  threatened  for  more  than 
fifty  years.  The  part  of  Syracuse  in  general  Sicilian  aflairs 
has  been  traced  in  the  article  SzciLy  iq.v,) ;  but  one  strikmg  scene 
is  wholly  local,  when  the  defeated  Ducetius  took  refuge  in  th« 
hostile  dty  (451),  and  the  common  voice  of  the  people  badd 
"  spare  the  suppliant."  We  hear  of  a  naval  eaqpedition  to  the 
Etruscan  coast  and  Corsica  about  453  b.c.  and  o£  the  great 
military  and  naval  preparations  of  Syracuse  la  439  (Died. 
ziL  30).  Yet  aU  that  we  read  of  Syracusan  military  and  uavaJ 
action  during  the  iorroer  part  of  the  Atheman  siege  shows  how 
Syracuse  had  lagged  behind  the  dties  of  old  Greece,  constantly 
practised  as  th^  were  in  warfare  both  by  land  and  sea. 

The  Athenian  siege  (4rs*'Z3)  ii  of  the  deepest  importance 
for  the  topography  of  Syracuse,  and  it  throws  some  light  on 
the  internal  politics.  At  first  complete  incredulity  prevailed 
as  to  the  Athenian,  expedition  (Thuc.  vL  3  a).  Hermocrates, 
the  best  of  counsellovs  for  external  affairs,  is  su^ected,  and 
seemingly  with  reason,  of  dislovalty  to  the  democratic  oonstitu* 
tion.  Yet  he  is,  like  Nidas  and  Phodon,  the  offidai  man,  head 
of  a  board  of'  fifteen  generals,  which  he  persuades  the  people 
to  cut  down  to  three.  Athenagoras,  the  demagogue  or  exposition 
speaker,  has  an  exceUent  exposition  of  democratic  prindples 
put  into  his  mouth  by  Ihucydides  (vi.  36-40)^  Through  the 
whole  siege*  there  was  a  treasonable  party  within  the  dty, 
which — for  what  motives  we  are  not  told-^-kept  up  a.  correspond** 
ence  with  the  besiegers.  When  the  Athenian  fleet  under  Nidas; 
Aldbiades  and  Lanoachus  was  at.  Rhegium  in  ItaJy,  after  ths 
discovery  of  the  trick  thai  had  been  played  by  the  Segestana^ 
the  question  for  the  commanders  was  whether  they  should  sedr 
to  strenglheb  themsdves  by  fresh  alliances  on  the  spot  or  strike 
the  blow  at  once.  Lamachus  was  for  immediate  action,  and 
there  can  hardly  be  a  doubt  that  Syracuse  must  have  falien 
beidre  a  sudden  attack  by  so  formidahle  an  anaaJvont.  in  the 
siummer  of  415*  The  Sjrraciaans  were  neithef  united  ner 
adequately  prepared  for  effectual  defence,  and  it  is  )>crfectl]R 
dear  that  they  owed  their  final  delivenmce  to  estxaoKdinar^r 
good  fortune.  Athens  had  the  prise  within  her  grasp,. and  die 
lost  it  wholly  through  the  persistent  dilatoriness  and  bldndoiny 
of  Nidas  (9.?.).  It  was  at  his  advice  that. the  summer  tnd> 
autumn  of  4x5  were  fntiered  away,  and  the  siege  not  begun  till 
the  spring  <^  414*  By  that  Ume  the  Synousana  were  both  im 
betier.  spirits  and  better  pvepered;  tb<^r  troops  •  were  better 
oc^sniaed,  and  they  had  bidlt  a  wall  from,  nertfa  to  south  across 
Epipolae,  taking  in  Tyche  and  Temenites,  so  as  to  screen  them 
from  attack  on  the  side  of  Epipolae  on  the  north-west.  The 
effect  of  this  was  to  bar  the  enemy's  approach  and  push  back 
faj^  blockading  lines,  which  had  to  be  carried  over  an  inoonvenin 
ently  large  extent  of  ground.  They  did  notf  however,  occupy 
Eurydus,  at  the  western  extremity  of  the  high  ground  of 
Epipolae,  and  this  omission  allowed  the  AtheiiiaBS  to  obtain 
possession  of  the  whole  plateau,  and  to  begin  the  investment  of 
the  dty.  The  Syracusans  had  been  at  first  thoroughly  cowed} 
but  they  were  cowed  no  longer,  and  they  even  plucked  up  courage 
to  sally  out  and  fight  the  enemy  on  the  high  ground  of  Epipdae. 
They  were  beaten  and  driven  back(  but  at  the  suggestion  of 
Hermocrates  they  carried  a  counter-r work  up  the  skipe  of  Epipolae^ 
which,  if  completed,  would  cut  in  two  the  Athenian  fines  and 
frustrate  the  blockade.  At  tins  point  Nidas  showed  CDnstder* 
aUe  military  skilL  The  Syracusans'  work  was  destroyed  by  a 
prompt  and  well-executed  attack;  and  a  second  coonter^woxk 
carried  across  marshy  ground  some  distance  ta  the- south' of 
Epipolae  and  dear  to  the  Oteat  Harbour  was  also  demeiishad' 
after  a  sharp  action,  in  which  Lamachus  fell,  an  amtiSeVablB 
loss.    However,  the  blockade  on  the  land  side  was  now  daiost 

«The  chief  authoHties  for  tke  siege  are  ThucydWes  (bks.  vi 
and  y^  DMorui  ^k;  xBi.)  and  Plutardi.  Nkias, 
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oomplete»  and  the  Athetnaii  fleet  bad  at  the  same  time  entcnd 
the  Great  Harboui.  The  citizens  b^^  to  think  of  sunrenderi 
and  Nidas  was  so  confident  that  he  neglected  to  push  his  advan- 
tages. He  left  a  gap  to  the  nor^  of  the  circular  fort  which 
fonned  the  centre  of  the  Athenian  lines,  the  point  where  Epipolae 
slopes  down  to  the  sea,  and  he  omitted  to  occupy  Euiyelus. 

The  second  act  of  the  drama  may  be  said  to  open  with  the 
irretrievable  blunder  of  Nidas  in  letting,  the  Spartan  G^ppus 
first  land  in  Sicily,  and  then  march  at  the  head  of  a  small  array, 
partly*  levied  on  the  spot,  across  the  island,  and  enter  Syracuse 
by  way  of  Epipohe,  past  Eurydus.  Gylippus  was  fdt  to  be 
the  representative  of  Sparta,  and  of  the  Pdoponnesian  Greeks 
generally,  and  his  arrival  inspired  the  Syracusans  with  the  fullest 
confidence.  Just  before  hia  arrival  a  few  ships  from  Corinth 
had  made  their  way  into  the  harbour  with  the  news  that  a  great 
fleet  was  already  on  its  way  to  the  relief  ^of  the  dty.  The  tables 
were  now  comi^dy  turned,  and  we  hear  of  nothing  but  ddeat 
and  disaster  for  the  besiegeis  till  thdr  final  overthrow.  The 
military  skill  of  Gylippus  enabled  the  Syraoisan  militia  to  meet 
the  Athenian  troops  on  equal  terms,  to  wrest  from  them  their 
fortified  position  on  Plemmyrium,  which  Nidas  had  occupied 
as  a  naval  station  shortly  aftet  Gylippus's  arrival,  and  thus  to' 
drive  them  to  keep  thdr  ships  on  the  low  beach  between  their 
double  walls,  to  take  Labdalum,  an  Athenian  fort  on  the  northern 
edge  of  Epipolae,  and  make  a  third  counter-woik  right  along 
Epipolae  in  a  westeriy  direction,  to  the  north  of  the  drcuUr 
foit.  The  Athenians  were  thus  reduced  to  such  a  pli^t  that, 
IS  Nidas  said  in  his  despatch  towards  the  dose  of  414,  they  were 
themsdves  besieged  rather  than  bedqjing.  The  naval  prepara- 
tions of  the  Syracusans,  under  the  advice  of  Hermocrates,  had 
led  ihem,  too,  to  confidence  in  their  powers  of  giving  battle 
to  the  Athenian  fleet.  In  the  first  sea-fight,  which  took  place 
dmuhaneously  with  the  capture  of  Plemmyrium,  th^  had  been 
unsucoeHful;  but  m  the  spring  of  413  they  actually  won  a 
victory  over  the  Athenians  in  thdr  own  dement. 

On  the  very  next  day,  however,  a  second  Athenian  fleet 
arrived  under  Demosthenes  and  Eurymedon,  with  seventy-three 
ships  of  war  and  a  large  force  of  heavy  infantry  and  light  troopv 
The  despatch  of  this  expedition  seems  to  prove  an  almost  blind 
confidence  in  Midas,  whose  request  to  be  superseded  the  Athenian 
people  rdused  to  grant.  Demosthenes  dedded  at  once  to  make 
a  grand. attack'  on  Epipolae,  with  a  view  to  recovering  the 
Athenian  blockading  lines  and  driving  the  Syracusans  back 
irithin  the  dty  walls.  The  assault  was  made  by  night  by  way 
«f  Euxydus  under  Jthe  uncertain  lightl  of  the  moon,  and  thb 
drcumatance  turned  what  wa^  very  neariy  a  successful  surprise 
into  a  ruinous  defeat.  The  affair  seems  to  have  been  wdl 
phumed  up  to  a  certain  point,  and  well  executed'^  but  the  Athenian 
van,  flushed  with  a  first  success,  thdr  ranks  broken  and  dis- 
ocdeDcd  by  a  pursuit  of  the  enemy  over  rough  ground,  were 
repulsed  with  great  loss  by  a  body  of  heavy-armed  Boeotians, 
aiui  driven  bade  hi  disorder.  The  confusion  spread  to  the  troops 
behind  them,  and  the  action  ended  in  wihl  flight  and  sUughter. 
The  army  was  now  thorou^y  out  of  heart,  and  Demosthenes 
was  for  at  once  breaking  up  the  camp,  embarking  the  troops, 
and  sailing  back  to  Athens.  (It  most  be  remembered  that  the 
Spartans  were  all  this  tine  in  occupation  of  Deceleia;  see  Pblo- 
POMMISXAN  Wak.)  But  I'Gdaa  could  not  bring  himself  to  face  the 
Athenian  people  at  home,  nor  coold  be  be  prevailed  on  to  retire 
promptly  to  some  position  on  the  coast,  such  as  Catania  or 
Thapsus.  He  dallied  till  the  end  of  August,  many  weeks  after 
the  defeat,  when  the  coming  of  Syracusan  rdnfoicements  dedded 
him  to  depart;  but  on  the  37th  of  that  month  was  an  edipse 
of  the  moon,  on  the  strength  of  which  he  insisted  on  a  dday 
of  almost  another  flilnth.  His  fleet,  too,  lingered  usdessly  in 
the  harbour*  till-  after  a  ddeat  in  which  Eu^medon  pttished, 
though  the  nnufltaneous  land  attack  was  unsuccessful.  The 
Syracusans  now  blocked  the  mouth  of  the  Great  Harbour,  and 
the  Athenian  fleet,  after  a  frantic,  effort  to  break  out  and  a 
despoate  conflict,  was  utteriy  defeated  and  half  destroyed. 
The  brokenrand  demoralized  an^y,  its  ranks  thinned  by  fever 
and  sickneM,  at  last  began  its  hopdoa  retMat«  attcnpting  to 


reach  Catania  by  t  drcultoiis  route;  but,  harassed  by  tfie  numer* 
ous  Syracusan  cavalry  and  darters,  atter  a  few  days  of  dreadful 
suffering,  it  was  forced  to  lay  down  its  arms.  The  Syracusans 
.sullied  the  glory  of  thdr  triumph  by  putting  Nidas  and  Demos- 
thenes to  death,  and  huddling  thdr  prisoners  into  thdr  stone- 
quavries— a  living  death,  drafted  out,  for  the  allies  from  Greece 
proper  to  the  space  of  seventy  days,  for  the  Athenians  themsdves 
and  the  Greeks  of  Sicily  and  Italy  for  six  months  longer.  Games 
called  Assinarian,  from  the  name  of  the  river  at  which  the  final 
surrender  occurred,  were  instituted  to  commemorate  it. 

Her  great  deUverance  and  victory  naturally  Mined  up  the 
energies  of  Syracuse  at  home  and  abroad.  Syracusan  and 
Sdinnntine  ships  tmder  Hermocrates  now  play  a  distinguished 
part  in  the  warfare  between  Sparta  and  Athens  on  the  coast 
of  Asia.  Under  the  influence  of  Diodes  the  coitttltution  became 
a  still  more  confirmed  democracy,  some  at  least  of  the  magisfrades 
being  filled  by  tot,  as  at  Athens  (Died.  xiii.  )r,  $${  A^.  Pol.  v. 
3-6).  Diodes  appears  also  as  the  author  of  a  code  of  laws 
of  great  strictness,  which  was  hdd  in  such  esteem  that  later 
lawgivers  were  deemed  only  its  expounders.  Under  these 
influences  Hermocrates  was  banished  in  409  ^  he  submitted  to 
the  sentence,  notwithstanding  the  Irishes  of  his  army.  He  went 
back  to  Sidly,  warred  with  Carthage  on  his  own  account,  and 
brought  bade  the  bones  of  the  unburied  Syracusans  from 
Himera,  but  was  still  so  dreaded  that  the  people  banished  Diodes 
without  restoring  him.  In  407  he  was  slain  in  an  attempt  to 
enter  the  dty,  and  with  him  was  wonnded  one  who  was  presently 
to  outstrip  both  rivals. 

This  was  Dionysius  (the  "  Elder  ")>  ^n  of  another  Hemocratcs 
and  *n  adherent  of  the  aristocratic  party,  but  soon  afterwards 
a  demagogue,  though  supported  by  some  men  of  rank,  among 
them  the  historian  Philistus  (Diod.  xiii.  91,  99).  By  accusing 
the  generals  engaged  at  Acragas  in  the  war  against  Carthage^ 
by  obtaining  the  restoration  of  exiles  (no  doubt  othen  of  the 
partisans  of  Hermocrates),  by  high-handed  proceedings  at  Gda» 
he  Secured  his  pwn  dection  first  as  one  of  the  generals,  then  as 
sole  general  (or  with  a  nominal  colleague),  with  spedal  powers. 
He  next,  by  another  trick,  procured  from  a  military  assembly 
at  Leontini  a  vote  of  a  bodyguard;  he  hired  mercenaries  and 
in  406-405  came*  back  to  Syracuse  as  tyrant  of  the  dty  (Diod. 
xHt  91-^).  Dionysius  kept  his  power  till  his  death  thirty- 
eight  years  later  (367).  But  )t  was  well-nigh  overthrown  bdore 
he  had  fully  grasped  it.  His  defeat  bdore  Gda  and  his  conse- 
quent decision  that  both  Gda  and  Camarina  should  be  evacuated, 
and  left  for  the  Carthaginians  to  plunder,  were  no  doubt  due 
to  previous  arrangement  with  the  latter.  His  enemies  in  the 
army,  chiefly  the  horsemen,  readied  Syracuse  before  him, 
plundered  his  house,  and  horribly  maltreated  his  wife.  He 
came  and  took  his  vengeance^  slaying  and  driving  out  his  eneiiiieB» 
who  established  themsdves  at  Aetna  (Diod.  xiii.  tt3).  In 
397  Syracuse  had  to  stand  a  dege  from  the  Carthaginians  unde(* 
fiUmilco,  who  took  up  his  quarters  at  the  Olympieum,  but  his 
troops  in  the  marshes  bebw  suffered  from  pestilence,  and  a 
masteriy  combined  attack  by  land  and  sea  by  Dionysius  ended 
in  his  utter  defeat.  Dionysius,  however,  allowed  him  to  depart 
without  further  pressing  his  advantage.  This  revolution  snd 
the  peace  with  the  Carthaginians:  confirmed  Dionysius  in  the 
possession  of  Syracuse,  but  of  no  great  territory  beyond,  as 
Leontini  was  again  a  separate  dty.  It  Idt  Syracuse  the  one 
great  Hellenic  dty  of  Sidly,  which,  however  enslaved  at  ho'me^ 
•  was  at  least  independent  of  the  baxbarian..  Dionysius  was  abl^ 
like  Gelo,  though  with  leva  success  and  less  honour,  to  take  up 
the  WMe  of  the  champion  of  Hdlas. 

During  the  long  tyranny  of  Dionysius  the  dty  grew  greatly 
in  size,  population  and  grandeur.  In  fact  the  free  Greek  cities 
and  communities,  in  both  Sicily  and  southern  Italy,  were  sacri- 
ficed to  Syracuse;  there  the  greatness  and  glory  of  the  Greek 
^rorld  in  the  West  were  concentrated.  The  mass  of.  the  popula- 
tion of  Gela  and  Camarina  in  the  disastrous  year  405  had,  at 
the  prompting  of  Dionysius,  taken  rduge  at  Syracuse.  Gdn 
had  in  the  previous  year  recdved  the  fugitive  inhabitants 
of  Acragas  (Agrigentum),  which  had  beoi  sacked  by  the 
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Cuthtgfnians.  Sjrracuse  thus  absorbed  three  of  tbe  chief  Greek 
dties  of  Sicfly.  It  received  large  accessions  from  some  of  the 
Greek  cities  of  southern  Italy,  from  Hipponium  on  its  west  and 
Caulonia  on  its  east  coast,  both  of  which  Dionynus  captured  in 
389  B.C.  There  had  also  been  an  influx  of  free  citizens  from 
Rbegittm.  At  the  time  of  the  Athenian  riege  Syracuse  consbted 
of  two  quarters — the  island  and  the  '*  outer  dty"  of  Thucydidcs, 
generally  known  as  Achradina,  and  bounded  by  the  sea  on  the 
Doitb  and  east,  with  the  adjoining  suburbs  of  ApoUo  Temenites 
farther  inland  at  the  foot  of  the  southern  slopes  of  Epipolae 
aad  Tyche  west  of  the  north-west  comer  of  Achradina.  Diony- 
sus hrgely  extended  the  fortificatioiA.  The  island  (Ortygia) 
had  been  provided  with  its  own  defences,  converted,  in  fact,  into 
a  separate  stronghold,  with  a  fort  to  serve  q;>ecia]ly  as  a  magazine 
of  com,  and  with  a  citadel  or  acropolis  which  stood  apart  and 
might  be  held  as  a  hst  refuge.  Dionysius,  to  make  himself 
perfectly  safe,  drove  out  a  number  of  iht  old  Inhabitants  and 
turned  the  place  into  a  barracks,  he  himself  living  in  the  citadel. 
For  any  unpopularity  he  may  have  thus  incurred  he  seems  to 
have  made  up  by  his  great  works  for  the  defence  of  the  city. 
Profiting  by  the  experience  gained  during  the  Athenian  siege, 
he  included  in  his  new  hnes  the  whole  plateau  of  EpipoUe,  with 
a  strong  fortress  at  Euryelus,  its  apex  on  the  west;  the  total 
length  of  the  outer  lines  (excluding  the  fortifications  of  the  island) 
has  been  calculated  at  about  X3  m.  The  material  Oimestone) 
was  quarried  on  the  spot.  Each  quarter  ol  the  city  had  its  own 
distinct  defences,  and  Syracuse  was  now  the  most  splendid 
and  tbe  best  fortified  of  idl  Greek  cities.  Its  naval  power,  too^ 
wu  vastly  increased;  the  docks  were  enhirged;  and  aoo  new 
warships  were  built.  Besides  the  triremes,  or  vessels  with  three 
banks  of  oars,  we  hear  of  quadriremes  and  quinqueremes  with 
four  and  five  banks  of  oars^Iarger  and  taller  and  more  massive 
ships  than  had  yet  been  luted  in  Greek  sea  warfare.  The  fleet 
cf  Dionysius  was  the  most  powerful  in  the  Mediterranean.  It 
was  doubtless  fear  and  hatred  of  Carthage,  from  which  city  the 
Greeks  of  Sicily  had  suffered  so  much,  that  urged  the  Syracusans 
to  acquiesce  in  the  enormous  expenditure  which  they  must  have 
incurnd  imder  the  mle  of  Dionysius.  Much,  too,  was  done  for 
the  beauty  of  the  city  as  well  as  for  its  strength  and  defence. 
Several  im:w  temples  were  built,  and  gymnasia  erected  outside 
the  walls  near  the  banks  of  the  Anapus  (Diod.  xv.  13). 

"Fastened  by  chains  of  adamant "  was  the  boastful  phrase 
in  which  Dionysius  descnbed  his  empire;  but  under  his  son,  the 
younger  Dionysius — an  easy,  good-natured,  unpractical  man — 
a  reaction  set  in  amongst  the  restless  citizens  of  Syracuse,  which, 
with  its  vast  and  mixed  popiUations,  must  have  been  full  of 
elements  of  turbulence  and  faction.  But  the  burdenteme  expendi- 
lure  of  the  late  reign  would  be  enough  to  account  for  k  good  deal 
of  discontent.  A  remaricable  man  now  comes  to  the  front — Dion, 
the  friend  and  disciple  of  Plato— and  for  a  time  the  trusted 
political  adviser  of  his  nephew  Dionysius.  Dion's  idea  seems  to 
have  been  to  make  Dionysius  something  like  a  constitutional 
loveieign,  and  with  this  view  he  brought  him  into  contact  with 
Plato.  All  went  weU  for  a  time;  but  Dionysius  had  PhiUstus 
and  others  about  him,  who  were  opposed  to  any  kind  of  liberal 
reform,  and  the  result  was  the  banishment  of  Dion  from  Syracuse 
u  a  dangerous  innovator.  Ten  years  afterwards,  in  357,  the 
exile  entered  Achradina  a  victor,  welcomed  by  the  citizens  as 
a  deliverer  both  of  themselves  and  of  the  Greeks  of  Sicily 
generally.  A  siege  and  blockade,  with  confused  fighting  and 
alternate  victory  and  defeat,  and  all  the  horrors  of  fire  and 
tUughter,  followed,  till  Dion  made  himself  finally  master  of 
the  maiaiand  city.  Orty^,  provisions  failing,  was  also  soon 
sazreadeicd.  Dion's  rule  lasted  on^y  three  years,  for  he  perished 
^  354  by  the  hand  of  a  Syracusan  assassin.  It  was,  in  fact, 
after  aQ  his  professions,  little  better  than  a  miliury  despotism. 
The  tyrant's  stronghold  in  the  island  was  left  standing. 

Of  what  took  place  in  Syracuse  during  the  next  ten  years  we 
know  but  little.  The  younfer  Dionysius  came  back  and  from 
bis  island  fdrtress  again  oppressed  the  dtisens;  the  plight  of  the 
^ty,  torn  by  faction  and  conflicts  and  plundered  by  foreign 
tXMps,  was  so  utterly  wretched  that  aQ  Greek  lifie  sfeeaed  on  the 


verfe  of  extinction  (Plato,  BpiO.  iSSL),  Sicily,  too,  was  sgaiA 
menaced  by  Carthage.  Syracuse,  in  its  extremity,  asked  help 
from  the  mother^ty,  Corinth;  aad  now  appears  on  the  scene 
one  of  the  noblest  figures  in  Greek  history,  TImoleon  (q.v.).  To 
him  Syracuse  owed  her  deliverance  from  the  younger  Dionsrsiu* 
and  from  Hicetas,  who  held  the  rest  of  Syracuse,  and  to  him 
both  Syracuse  and  the  Sicilian  Greeks  owed  a  dedsive  triumph 
over  Carthage  and  the  safe  possession  of  Sidly  west  of  the  river 
Halycus,  the  largest  portion  of  the  isbnd.  From  343  to  337 
he  was  supreme  at  Ssrracuse,  with  the  hearty  good  will  of  the 
dtizens.  The  younger  Dionyshis  had  been  aUowed  to  retire 
to  Corinth;  his  island  fortress  was  destroyed  and  repfauxd  by 
a  court  of  justice.  Syracuse  rose  again  out  of  her  desolation— 
grass,  it  Is  said,  grew  In  her  streets— and,  wiUi  an  influx  of  a 
multitude  of  new  colonists  from  Greece  and  from  towns  of  Sidly 
and  Italy,  once  more  became  a  prosperous  dty.  Timoleon, 
having  accomplished  his  work,  accepted  the  positk>n  of  a 
private  dtizen,  though,  practically,  to  the  end  of  his  lif^  he 
was  the  ruler  of  the  Syracusan  people.  After  his  death  (337)  a 
splendid  monument,  with  porticoes  and  gymnasia  surroundhig 
it,  known  as  the  Timoleonteum,  was  raised  at  the  pubKc  cost 
to  his  honour. 

In  the  interval  of  twenty  years  between  the  death  of  Tfanoleoa 
and  the  rise  of  Agathodes  {q.v.)  to  power  another  revdutloB 
at  Syracuse  traiisferred  the  government  to  an  oligarchy  of  teo 
leading  dtizens.  All  we  know  is  the  bare  fact.  It  was  shortly 
after  this  revolution,  iti  3x7,  that  Agathodes  with  a  body  of 
mercenaries  from  Campania  and  a  host  of  exiles  from  the  Gredt 
dties,  backed  up  by  the  Carthai^ian  Hamilcar,  who  was  ia 
friendly  relations  with  the  Syracusan  oligarchy,  became  a  tyrant 
or  despot  of  the  city,  assuming  subsequently,  on  the  strength 
of  his  successes  against  Carthage,  the  title  of  king.  Syracuse 
passed  through  another  reign  of  terror;  tbe  new  despot  pro- 
claimed himsdf  the  champion  of  popular  government,  and  had 
the  senate  and  the  heads  of  the  oligarchical  party  massacred 
wholesale.  He  seems  to  have  had  popular  numners,  for  a 
unanimous  vote  of  the  people  gave  him  absolute  control  over 
the  fortunes  of  Syracuse.  His  wars  in  Sidly  and  Africa  left 
him  time  to  do  something  for  the  relief  of  the  poorer  dtizens 
at  the  expense  of  the  rich,  as  well  as  to  erect  new  fortifications 
and  public  bpildings;  and  under  his  strong  government  Syracuse 
seems  to  have  been  at  least  quiet  and  orderly.  After  hb  death 
in  289  comes  another  miserable  and  obscure  period  of  revohitioD 
and  despotism,  in  whidi  Greek  life  was  dying  cut;  and  but  for 
the  brief  intervention  of  Pyrrhus  in  378  Syracuse^  and  indeed 
all  Sidly,  would  have  fallen  a  prey  to  the  Cartha^nians. 

A  better  time  began  under  Hiero  II.,  who  had  fought  under 
Pyrrhus  and  who  rose  from  the  rank  of  general  of  the  Syracusan 
army  to  be  tyrant — king,  as  he  came  to  be  soon  styled — about 
270.  During  bis  reign  of  over  fifty  years,  ending  probably 
in  2x6,  Syracuse  enjoyed  tranquillity,  and  seems  to  have  grown 
greatly  in  wealth  and  population.  Hiero's  rule  was  kindly  and 
enlightened,  combining  good  order  with  a  fair  share  of  liberty 
and  self-government.  His  financial  legislation  was  careful  and 
considerate;  his  laws'  as  to  the  customs  and  the  com  tithes 
were  accepted  and  maintained  under  the  Roman  government, 
and  one  of  the  many  bad  acu  of  the  notorious  Verres,  according 
to  Cicero,  was  to  set  them  aside  (Cic.  In  Vtrr.  fi.  13,  fii.  8). 
It  was  a  time,  too,  for  great  public  works— works  for  defence  al 
the  entrance  of  the  Lesser  Harbour  between  the  Isbnd  and 
Achradina,  and  temples  and  gymnasia.  Hiero  through  hfe 
long  reign  was  the  stanch  friend  and  ally  of  Kome  in  her  struggles 
with  Carthage;  but  his  paternal  despotism,  under  which  Greek 
life  and  dv^izatlon  at  Syracuse  had  greatly  fkmtisfaed,  was 
unfortunately  succeeded  by  the  rale  of  a  man  who  whoDy 
reversed  his  policy. 

Hieronymus,  the  grandson  of  Hiero,  thought  fit  to  aDy  himself 
with  Carthage;  he  did  not  Jive,  however,  to  see.  tbe  mischief  he 
had  done,  for  he  fell  in  a  conspiracy  which  he  had  wantonly 
provoked  by  his  arrogance  and  cruelty.    There  was  a  fierce 

*  The  lam's  of  Hiero  are  often  mentioned  with  approval  fai  Cicero's 
speeches  against  Vencfc 
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popiiUr  outbreak  and  more  bloodshed;  tht  conspiraton  were 
put  to  death  and  Hiero's  family  was  murdered;  whilst  the 
Carthagiman  faction,  under  the  pretence  of  delivering  the  city 
from  its  tyrants,  got  the  upper  hand  and  drew  the  citizens  into 
f^n  defiance  of  Rome.  M.  Claudius  Marcellus  was  then  in 
command  of  the  Roman  army  in  Sicily,  and  he  threatened  the 
Syracusans  with  attack  unless  they  would  get  rid  of  Epicydes 
and  Hippocrates,  the  heads  of  the  anti-Roman  faction.  Epicydes 
did  his  best  to  stir  up  the  citizens  of  Leontini  against  Rome  and 
the  Roman  party  at  Syracuse.  Marcellus,  therefore,  struck  his 
6rst  blow  at  I«ontini,  which  was  quickly  stormed;  and  the  tale 
^  the  horrore  of  the  sack  was  at  once  carried  to  Syracuse  and 
roused  the  anger  of  its  population,  who  could  not  but  sympathize 
with  their  near  neighbours,  Greeks  like  themselves.  The  general 
feeling  was  now  against  any  negotiations  with  the  Roman 
general»and,  putting  themselves  under  Epicydes  and  Hippocrates, 
they  closed  their  gates  on  him.  Marcellus,  after  an  unsuccessful 
attempt  to  negotiatei  bei^n  the  siege  in  regular  form  (214  B.C.) 
by  both  land  and  sea^  establishing  a  camp  on  PoUchne,  where 
stood  the  old  temple  of  Olympian  Zeus;  but  he  made  his  chief 
assault  on  the  northern  side  and  on  the  defences  of  Tychc, 
particularly  at  the  Hexapylum,  the  entrance  facing  Megara  and 
Leontuu.  His  assault  seawards  was  made  mainly  on  Achradina,^ 
but  the  city  was  defended  by  a  numerous  soldiery  and  by 
what  seems  to  have  been  still  more  formidable,  the  ingenious 
contrivances  of  Archimedes,  whose  engines  dealt  havoc  among 
the  Roman  ships,  and  frustrated  the  attack  on  the  fortifications 
«n  the  northern  slopes  of  Epipolae  (Liv.  xxiv.  34).  Marcellus 
4iad  recourse  to  a  blockade,  but  Carlhac^nian  vessels  from  time 
to  time  contrived  to  throw  in  supplies.  At  length  treachery 
began  to  work  within.  Information  was  given  him  in  the  spring 
4i  212  (two  years  from  the  commencement  of  the  siege)  that 
4be  Syracusans  were  celebrating  a  great  festival  to  Artemis; 
making  use  of  this  opportunity,  he  forced  the  Hexapylum 
entrance  by  night  and  established  himself  in  Tycbe  and  on  the 
heights  of  Epipolae.  The  strong  fortress  of  Euryelus  held  out 
ior  a  time,  but,  being  now  isolated,  it  soon  had  to  surrender. 
The  "  outer  "  and  the  "  inner  "  city  of  Thucydides  still  held 
out,  whilst  a  Carthaginian  fleet  was  moored  oS  Achradina  and 
Carthaginian  troops  were  encamped  on  the  spot.  But  a  pesti- 
lence broke  out  in  the  autumn  of  212,  which  swept  them  clean 
Away,  and  thinned  the  Roman  ranks.  The  ships  sailed  away  to 
Carthage;  on  their  way  back  to  Syracuse  with  supplies  they 
could  not  get  beyond  Cape  Pachynus  owing  to  adverse  winds, 
and  they  were  confronted  by  a  Roman  fleet.  AU  hope  for  the  city 
being  now  at  an  end,  the  Syracusans  threw  themselves  on  the 
ocr^.of  Marcellus;  but  Achradina  and  the  island  siill  held  out 
for  a  brief  space  under  the  Syracusan  mercenaries,  till  one  of 
their  oScers,  a  Spaniard,  betrayed  the  latter  position  to  the 
enemy,  and  at  the  same  time  Achradina  was  carried  and 
taken.  Marcellus  gave  the  city  up  to  plunder  (Liv.  xxv.  31), 
and  the  art  treasures  in  which  it  was  so  rich — many  olthe  choicest 
of  them,  no  doubt — were  o>nveycd  to  Rome.  Archimedes 
perished  in  the  confusion  of  the  sack  while  he  was  calmly 
pursuing  his  studies  (Liv,  xxv.  31). 

Syracuse  was  now  simply  one  <A  the  provincial  cities  of  Rome's 
empire,  and  its  history  is  henceforward  merged  in  that  of  Sicily. 
It  retained  much  of  its  Greek  character  and  many  of  its  finest 
pubUc  buildings,  even  after  the  havoc  wrought  by  Marcellus. 
Its  importance  and  historic  associations  naturally  marked  it 
ont  as  the  residence  of  the  Roman  praetor  or  governor  of  Sicily. 
Cicero  often  spcaksof  it  as  a  particularly  splendid  and  beautiful 
city,  as  still  in  his  own  day  the  seat  of  art  and  culture  (Tmc. 
v.  66;  Dc  dear,  not,  iii.  8x-  De  rep.  L  21),  and  in  his  speeches* 
Against  Verres  Ov.  C2,  53)  he  gives  an  elaborate  description 
of  its  four  quarters  (Achradina,  NeapoHs,  Tyche,  the  island). 
It  saems  to  have  suffered  in  the  civil  wars  at  the  hands  of  Sei^tus 
Poropeius,  the  son  of  the  triumvir,  who  for  a  short  time  was 
master  of  Sicily;  to  repair  the  mischief,  new  settlers  were  sent 

^This  statement  made  by  Poly;bhis  (viii.  5)  is  almott  incndible. 
Uvy't  account  of  the  siege,  too,  is  full  of  t^pograpluGal  dUficukies 


(Lupus,  214  sqq-). 


by  Augustus  in  21  B.C.,  and  established  in  the  island  and  ia 
the  immediately  adjoining  part  of  Achradina  (Strabo  vi.  270). 
It  was  he  who  probably  constructed  the  amphitheatre.  Tacitus, 
in  a  passing  mention  of  it  {,Ann,  xiii.  49),  says  that  permission 
was  granted  to  the  Syracusans  under  Nero  to  exceed  the  pre- 
scribed number  of  gladiators  in  their  shows.  Caligula  ^restored 
its  decayed  walls  and  some  of  its  famous  temples  (Suetonius, 
Cali^,  2x).  In  the  4th  century  it  is  named  by  the  poet  Aus^)nlus 
in  his  Ordo  nobilium  urbium,  chiefly,  perhaps,  on  the  strength 
of  its  historic  memories.  In  665  Hcraclius  Const ans  fixed  his 
capital  here,  but  owing  to  his  oppressive  government  was 
assassinated  in  668.  Syracuse  has  been  a  place  of  comparatively 
little  importance  since  the  year  878,  when  it  was  destroj^ed  by 
the  Saracens  under  Ibrahim  ibn  Ahmad. 

Archaeology. — The  medieval  and  moc'em  town  of  Syracuse 
(with  the  exception  of  a  new  quarter  which  has  sprung  up  since 
the  construction  of  the  railway  between  the  station  and  the 
island)  is  confined  to  the  island.  This  contains  the  remains 
of  two  Doric  temples.  The  older,  belonging  probably  to  the 
beginning  of  the  6th  century  B.C.,  appears,  from  an  inscription 
on  the  uppermost  step,  to  have  been  dedicated  to  Apollo.  It 
was  u  peripteral  hexostyle,  and  must  have  had  at  least  nineteen 
columns  at  the  sides;  the  portion  excavated  shows  that  its  total 
width  is  74i  ft.,  the  width  of  the  cclla  385  ft.,  the  lower  diameter 
of  the  columns  6\  ft.  The  other  temple,  into  which  the  cathedral 
was  built  in  a.o.  640,  is  to  be  dated  after  440  B.C.  It  was  a 
peripteral  hexastyle  of  thirty-six  columns,  with  a  total  length 
of  160}  ft.  and  a  total  breadth  of  72  ft.;  the  columns  hax'C  a 
lower  diameter  of  5 J  ft.,  and  the  intcr-columnlation  is  t^\  ft. 
It  is  generally  regarded  as  the  temple  of  Athena. 

Near  the  west  coast. of  the  island  is  the  famous  fountain  of 
Arethusa.'  According  to  the  legend,  the  nymph  Atethusai 
was  changed  into  the  fountain  by  Artemis  to  deliver  her  from 
the  pursuit  of  the  river-god  Alphcus  (g.r.) ;  and  the  spring,  which 
was  fresh  until  an  eartliquake  broke  the  barrier  and  let  in  the 
salt  water,  was  supposed  to  be  actually  connected  with  the  river. 
There  are  interesting  remains  of  medieval  architecture  iti  the 
closely  built  town  with  its  narrow  streets;  the  bcautiiful  14th- 
century  windows  of  the  Palazzo  Montalto  may  be  especially 
noticed,  and  also  the  lilh-century  Castcllo  Mainace  at  the 
southern  extremity  of  the  island.  The  tovrn  also  contains  the 
archacdogical  museum,  which,  under  the  direction  of  Pro- 
fessor Orsi,  is  now  the  best  arranged  in  the  island.  The  dis- 
coveries of  recent  years  in  the  south-eastern  portion  (^  Sicily, 
including  especially  the  objects  found  in  Sicel  and  Greek  ceme- 
teries, may  be  studied  here.  The  isthmus  connecting  the  island 
with  the  mainland,  which  was  defended  by  strong  fortifications 
erected  by  Charles  V.  and  Philip  II.  (now  demolished),  does 
not  occupy  the  site  of  the  mole  erected  in  the  6th  or  7th  century 
B.C.,  which  may  be  recognized  as  having  run  due  north  from  the 
north  point  of  the  island  to  the  mainland  near  the  ferry  of 
S.  Lucia.'  The  Little  Harbour  was  thus  in  origin  mcrdy  a  recess 
of  the  Great  Harbour;  and  it  was  probably  Gclo  who  was 
responsible  for  making  it  an  independent  port,  by  cslablfshing 
the  crossing  to  the  island  in  its  present  position.  On  the  lancT 
ward  side  of  the  new  isthmus  was  the  Agora,  In  which  remains 
of  a  colonnade  of  the  Roman  period  have  been  found;  To  the 
west  ate  the  remains  of  an  extensive  building  of  the  Roman 
period,  probably  a  palaestra  with  a  small  Odeum  althchcd. 
To  the  W.N.W.  is  the  so-called  Piano  del  Fusco,  an  extensive 
necropolis,  in  which  over  six  hundred  tombs,  mostly  of  the 
7th  and  6th  centuries  B.C.,  have  been  found.*  This  necropolis 
was  included  within  the  defensive  wall  of  Dionysius,.  a  portion 
of  which,  no  less  than  18 J  ft.  thick,  was  found  in  1886  running 
diagonally  across  the  hew  cemctcr>%  and  in  1903  an  outwork 
in  front  of  it  was  discovered  (P.  Orsi,  in  Nolhit  ie^li  scati^ 
1903,  517).    East  of  this  point  it  probably  followed  the  edge 

•  The  name  Is  a  widespread  Greek  name  for  a  spring. 

•  Lupus,  Topopabkie  von  Syrakus,  26,  88,  91.  Near  the  fetry  are 
a  row  of  long  pstMxA  cuttings  in  tiie  rock,  which  muit  fas  rcmaifli 
of  the  ancient  docks,  each  being  intended  to  take  a  ship. 

« It  is  remarkable  that  hardly  any  tombs  of  the  i}h  century  B.C. 
have  coipe  to  fight. 
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of  Um  low  ttftem  ibo^  Ibe  manb  <tb»  tncknt  I^aimeleift),* 
while  in  the  other  dixection  it  xan  N.N-.W.,  making  atmigiit 
for  the  western  edge  of  the  gorge  known  as  the  Portella  del 
Fusco,  which  was  thus  inckided  within  the  fortificatioDS,  as  it 
would  otherwise  have  afforded  a  means  of  access  to  the  enemy. 
Here  the  wall  gained  the  top  of  the  cUfIs  which  nark  the  southern 
edge  of  the  plateau  of  Epipolae,  which  from  this  point  onwards 
it  followed  as  far  as  Euryelus.  The  south  wall  of  Epipolae, 
considerable  remains  of  which  exist,  shows  traces  of  different 
periods  in  its  constiiiction,  and  was  probably  often  restored.* 
It  is  built  o(  rectangular  blocks  of  limestone  generally  quarried 
on  the  spot,  about  5}  ft.  long,  2  ft.  high  and  ai  ft.  deep.  The 
thickness  of  the  wall  averages  xo  ft.,  but  varies  3  or  4  ft.  each 
way.  The  point  where  the  terrace  of  Epipolae  narrows  down 
(0  a  ridge  about  60  yds.  wide,  which  is  its  only  link  with  the 
hills  to  the  west,  had  thrice  proved  during  the  Athenian  siege 
to  be  the  key  to  S)rracuse.  It  now  bears  the  ruins  of  a  mighty 
fortress,  finer  than'  that  which  defends  the  entrance  to  the 
acropolis  of  Selinus — the  most  imposing,  indeed,  that  has  come 
down  to  us  from  the  Greek  period^-which  there  is  no  doubt  is 
the  work  of  Dionyshis.  The  total  length  of  the  works  is  about 
440  yds.  In  front  of  the  castle  proper  are  three  ditches,  the 
mnennost  of  which  can  be  reached  from  the  interior  of  the 
castle  by  a  complicated  system  of  underground  passages.  The 
front  of  the  castle  is  formed  by  five  massive  towers:  behind 
it  are  two  walled  courtyards,  to  the  north  of  the  easternmost 
of  which  is  the  well-guarded  main  entmnce  to  the  phiteau  of 
Epipolae  (narrower  minor  entrances  are  to  be  seen  on  both 
the  north  and  the  south  sides)  communicating  by  a  long  under- 
ground passage  with  the  inner  ditch  in  front  of  the  castle  proper. 
That  this  point  is  to  be  identified  with  Euryelus  is  now  generally 
idmitted  (see  Lupus,  icts-nj;  Freeman,  iii.  66z).  Earlier 
writers  makt  this  the  site  of  Labdalum,  and  put  Euryelus 
farther  west;  but  Labdalum  must  be  sought*  somewhat  farther 
east,  near  the  northern  edge  of  the  pkteau,  in  a  point  not  visible 
from  the  Athenian  central  fort  (kOkKk)  with  a  view  over  Megara 
-^ot  therefore  in  the  commanding  position  of  Dionysius's  fort, 
vitb  an  uninterrupted  view  on  all  sides.  On  the  north  side  of 
£pipofa«  the  cliffs  are  somewhat  more  abrupt;  here  the  wall, 
of  t  sffiilar  construction  to  that  on  the  south,  is  also  traceable: 
hut  here  it  is  apparently  all  of  one  period.  It  is,  indeed, 
recorded  by  Diodorus  that  Dionysius  built  the  north  wall  from 
Euryelus  to  tlie  Hexapylon  in  twenty  days  for  a  length  of  a|  m., 
employing  60,000  peasants  and  6000  yoke  of  oxen  for  the 
transport  of  the  blocks.  Several  smaller  entrances  are  to  be 
seen  in  it,  as  in  the  south  wall:  among  them  one  with  in  series  of 
inclined  planes  cut  in  the  rock,  which  leads  to  an  ancient  road 
ninning  south-east  to  the  neff^bourhood  of  the  theatre.  The 
Hexapylon  plays  an  important  part  in  the  Roman  siege  of  Syra- 
cuse. It  was  the  main  entrance  on  the  north,  and  no  doubt 
is  to  be  identified  with  the  so-called  Scala  Greca,  where  the 
modem  highroad  leaves  the  plateau.*  This  highroad,  which 
probably  follows  an  ancient  line,  may  be  reasonably  held  to  mark 
the  west  boundary  of  Tyche.  Five  hundred  yards  to  the  east 
of  it  an  interesting  postern  was  discovered  in  1895  (Orsi,  in 
ff(4ixie  degli  koH^  1803,  x68),  at  the  point  where  the  wall 
leaves  the  edge  of  the  plateau  and  be^ns  to  follow  the  sea-coast; 
and  half  a  mile  farther  on  we  reach  the  deep  gorge  of  S.  Bonagta 
(more  correctly  Panagia),  which  here  forms  the  boundary  be- 
tween Tycbe  and  Achradlna.  The  west  boundary  of  Achradina 
is  marked  farther  south  by  a  perpendicular  cutting  in  the  rock, 
on  the  top  of  which  a  wall  must  have  run  (see  above) .  To  the  east 
of  the  gorge  the  wall  still  follows  the  edge  of  low  cliffs  of  the 
onst,  and  oontinnes  to  do  to  all  along  the  east  tide  of  Achradina 

^The  date  of  iSbft  fragment  of  city  wait  immediately  to  the 
nonh-east  of  the  Kxallod  palaestra  ip  ancortain;  it  Is  therefore 
ooubtfsi  whether  it  can  belong  to  thb  system  of  defences  (Lupus, 
P^308.33O. 

'As  to  the  qaettion  whether  it  was  finished  at  the  time  of  the 
V^rthaginian  tavasion  «f  39?  a.c..  sec  Freeman,  iv.  $$.  In  any  case 
>t  must  have  been  completed  by  385  a.c. 

t_HfTe  am  numerous  caves  m  the  rock,  used  for  the  worship  of 
'^rteaits. 
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as  iar  at  the  UtUt  Harbour.   Qhi  this  side  trscds  of  it  Bie  very 
scanty,  as  the  sea^spmy  has  eaten  away  the  atone. 

The  most  important  hiiilrfings  of  which  we  have  any  remains 
axe  to  be  found  in  the  lower  part  of  Achradina  and  in  Neapolia, 
a  qvaiter  of  which  we  hear  fimt  in  the  time  of  Dionyshit,  and 
whidi  at  first  was  confined  to  the  lower  ground  below  Temenitet, 
but  in  Roman  times  inchided  it  and  the  theatre  alto  (Lupus, 
168),  though  it  ^d  not  extend  beyond  the  theatre  to  the  upper- 
most part  of  the  ptatcau.  In  lower  Abfaradina  remains  of 
JtoBMUi  private  houses  have  been  found,  and  it  is  in  thit 
district  that  the  early  Christiant*  constructed  their  cataoombiB. 
Those  which  an  entered  from  near  the  xath-centnry  church  of 
S*  Giovanni,  tttuated  near  an  ancient  temple,  are  extensive  and 
importuit,  and  include  the  andent  crypt  of  S.  Marcianus,  and 
the  type  is  differtat  from  that  <rf  the  Roman  catacombs,  the 
galleries  being  far  larger  (partly  owing  to  the  hardness  of  the 
Hmettdne  in  which  they  are  excavated),  and  having  circular 
chambers  at  the  points  of  junction.  In  Neapolis,  on  the  other 
hand,  public  buildings  predominate.  The  temple  of  Apollo 
Temenitet  has  entirely  disappeared,  but  the  theatre,  entirely 
hewn  in  the  rock,  is  still  to  be  teen.  It  is  the  largest  in  Sicily, 
being  about  146  yds.  in  diamefter,  and  having  about  sixty  rows 
of  seats;  the  eleven  lower  tiers  were  originally  covered  with 
marble.  Each  of  the  nine  cunei  bore  a  name :  the  inscriptions  of 
five  of  than,  ttill  preterved  on  the  rock,  are  in  honour  of  Zeus, 
HevBdes,  King  Hienr  II.,  his  wife  Philistis,  and  his  daughter- 
in-law  Nereis.  Of  the  stage  nothing  but  cuttings  'm  the  rock 
for  foundations  are  visible.  The  situation  is  well  chosen,  com- 
manding a  splendid  view,  over  the  Great  Harbour.  Npt  far 
off  to  the  south-east  is  the  amphitheatre,  probably  erected  by 
Augustus  when  he  founded  a  colony  at  Syracuse;  it  is  partly 
cut  in  the  rock  and  partly  built.  It  is  inferior  in  size  only  to 
the  Colosseum  and  the  amphitheatres  of  Capua  and  Verona, 
measuring  about  153  by  130  yds.  over  all:  the  arena  is  76  by 
43  yds.  To  the  west  of  the  amphitheatre  is  the  foundation  of 
the  great  altar  erected  by  Hiero  11.  (Diod.  xvi.  83),  217  yds. 
long  by  34  wide,  and  about  6  yds.  in  height.  To  the  north- 
west of  the  theatre  a  winding  road  ascends  through  the  rock, 
with  comparatively  late  tomb  chambers  on  each  side  of  iL  In 
this  district  are  seen  hundreds  of  small  niches  cut  in  the  rock, 
as  a  rule  about  2  ft.  square  and  a  few  inches  deep,  which  served 
for  containing  inscriptions  or  reliefs,  sometimes  of  a  sepulchral 
character,  but  sometimes  relating  to  the  ciilt  of  a  divinity. 
Many  of  them  are  also  found  in  the  quarries  (Orsi,  in  Notizie 
degli  scavif  1904,  277).  Both  the  districts  just  described  also 
contain  huge  quarries,  the  famous  Lautumiae  (from  Cr.  XSot, 
stone,  and  rcficiv,  to  cut;  hence  Xaro^da,  quarry)  of  Syracuse, 
over  zoo  ft.  deep  and  of  great  extent  (though  through  the 
collapse  of  the  pillars  supporting  the  imdermined  rock  they 
have  become  still  larger  than  they  were  in  ancient  times).  They 
are  now  overgrown  with  luxuriant  vegetation.  The  upper 
plateau  (Achradina,  Tyche,  Epipolae  itseU)  is  now  largehr 
cultivated  at  the  cast  end,  less  so  at  the  west  end.  It  is 
traversed  by  the  subterranean  aqueducts  by  which  the  pty  was 
supplied'  (see  Aqueducts),  and  by  a  few  ancient  roads,  but 
contains  practically  no  remains  of  ancient  buildings.  Cuttings 
in  the  rock  for  the  foundations  of  such  arc  numerous  round  the 
south  edge  of  Temenites  and  Achradina,  and  are  to  be  seen  at 
various  points  near  the  city  waU.  But  otherwise  tJae  dis- 
appearance of  the  edifices  of  andent  Syracuse  is  most  striking. 

We  have  already  seen  that  immediately  outside  Lower 
Neapolis  on  the  south  the  marshes  of  Lysiroeleia  begin,  which 
proved  fatal  to  more  than  one  besieging  force.  They  are 
traversed  by  the  Anapus,  with  its  tributary  the  Cyane,  the 
latter  famous  for  the  papyrus  planted  by  the  Arab^  which  heie 
alone  in  Europe  grows  wild  in  the  stream.  To  the  south  of  the 
Anapus  is  the  hiU  of  FoUchne,  on  which  ttood  the  Olympieium, 
attributed  on  stylistic  grounds  to  581  B.C.     Its  monolithic 

*  St  Paul  tarried  at  Syracuse  three  days  on  his  way  to  Rome 
(Acts  xxviiL  12). 

*  A  1ar:se  reservoir  of  the  Creek  period  extata  ander  the.prtteat 
railway  sution  {Notitie  degli  Kovi,  1904,  aSoJ.  '  ' 
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oohimns,  of  which  two  are  stiU  standing,  are  about  ai  ft.  in 
height  and  6  ft.  in  lower  diameter:  its  length  is  estimated  at 
197  ft.,  its  breadth  at  66}  ft.  (Orsi,  in  MonmnetUi  dei  Ldncei, 
1903,  zilL  369).  The  hill  was  frequently  occupied  in  attacks 
on  Syracuse  by  the  besieging  force.  It  is  not|  however^ 
defensible  in  the  rear:  hence  Dionysius's  success  against  the 
Carthaginians.  The  hill  of  Dascon  is  to  be  sought  a  trifle  to 
the  south-east,  to  the  south  of  the  mouth  of  the  Anapus,  on  the 
edge  of  the  Great  Harbour,  at  the  Punta  Caderini.  From  this 
point  southwards  the  shore  of  the  Great  Harbour,  previously 
low  and  marshy,  begins  to  rise,  until  the  rocky  promontory  of 
Plemmyrium  is  reached,  -  which  doses  it  on  the  south.  Here 
Sicel  tombs  have  been  found,  in  some  of  which  it  appears 
that  the  Athenian  dead  were  hastily  buried  (Freeman  iii. 
365,  n.  z),  while  a  colossal  tomb,  attributable  a)so  to  the  time 
of  the  Athenian  invasion,  was  found  there  in  1899. 

See  A.  Holm  and  F.  S.  and  C.  Cavallari,  Topografia  ankeohgica 
di  SiracMsa  (Palermo,  1S83),  or  the  more  handy  German  translation 
by  B.  Lupus,  Topographic  wm  Syrakus  (StFassbure,  1887);  P.  Orsi. 
in  AUi  del  congresso  at  sciente  storichtt  v.  181  (Rome,  1904),  and 
in  NoHzie  degli  scavi,  passim ;  E.  Mauceri,  Siratusa  (Patlcrmo,  1904) ; 
J.  Ftthferand  V.Schultze. "  DicaltchristlichenGiabstftttenSiziliens," 
Jahrbuch  des  k.  d,  arch.  JnsL;  Eigftnxungsheft,  viL  17  ^q. 
(Berlin,  1907).  In  the  hills  to  the  west  of  Syracuse  many  Sicel 
villages  must  have  existed :  cemeteries  of  the  second  and  third  period 
have  been  found  at  Rantalica  15  m.  to  the  north-west,  with  the  ruins 
of  the  habitation  of  the  chief  of  the  tribe,  and  of  the  second  at 
Cassibile,  10  m.  S.S.W.  (see  Orsi  in  MpnumnUi  dei  Lincei  (1899) 
Ix.  33, 146).  (E.  A.  F. ;  T.  As.) 

SYRACUSE,-  a  dty  and  the  county-scat  of  Onondaga  county, 
New  York,  U.S.A.,  situated  at  the  southern  end  of  Onondaga 
Lake,  about  75  m.  £.  of  Rochester  and  about  150  m.  W.  of 
Albany.  Pop.  (1880),  51,793;  (1890),  88,143;  (i9«>)»  108,374, 
of  whom  23,757  were  foreign-bom  (including  7865  German, 
5717  Irish,  3393  Engb'sh  Canadian  and  2383  English)  and 
1034  were  negroes;  (1910,  census),  137,349.  Area  (1906), 
1663  sq.  m.  Syracuse  is  served  by  the  New  York  Central  &: 
Hudson  River,  the  West  Shore,  and  the  Delaware,  Lackawanna 
&  Western  railways,  by  the  Erie  Canal  and  the  Oswego  Canal, 
which  joins  the  Erie  within  the  dty  limits,  and  by  several 
electric  inter-urban  lines.  The  dty  is  built  on  high  ground  in  an 
amphitheatre  of  hills  surrounding  the  lake,  which  is  a  beautiful 
body  of  dear  water,  5  m.  long  by  x)  m.  broad  at  its  widest 
point.  Of  the  residential  streets,  James  Street,  in  the  north- 
eastern part  of  the  dty,  is  the  most  attractive.  Salina  Street 
is  the  prindpal  business  thoroughfare.  The  park  system  com- 
prises more  than  fifty  parks  and  squares,  with  a  total  area  of 
378  acres.  The  largest  and  most  noteworthy  are  Burnet  park 
(about  xoo  acres),  on  high  land  in  the  western  part  of  the  city, 
Lincoln  park,  occupying  a  heavily  wooded  ridge  in  the  east, 
and  Schiller,  Kirk  and  Frazer  parks.  A  boulevard  runs  along 
the  shore  of  the  lake.  A  fine  water-supply  controlled  by  the 
dty  is  obtained  from  Skaneateles  Lake,  x8  m.  distant,  by  a 
gravity  system  which  cost  $5,000,000;  and  the  dty  has  an 
intercepting  sewer  system. 

Among  the  most  noteworthy  churdies  of  Syracuse'  are  the 
Roman  Catholic  cathedral  of  the  Immaculate  Conception — 
Syracuse  became  the  see  of  a  Roman  Catholic  bishop  in  1887 
— and  St  Paul's  Protestant  Episcopal,  the  first  Presbyterian, 
first  Methodist  Episcopal,  Dutch  Reformed  and  May  Memorial 
(Unitarian)  churdies,  the  last  erected  in  memory  of  Samuel 
Joseph  May  (1797-1871),  a  famous  anti-slavery  leader,  pastor 
of  the  church  in  1845-1868,  and  author  of  Some  RecoUecticns 
of  Our  Ann-Slavery  Confiid  (1873).  Among  the  public  build- 
ings are  the  Federal  Building,  Uie  Onondaga  county  court- 
house, costing  $1,500,000  and  containing  a  law  library  of 
15,000  vols.,  the  dty-hall,  the  Central  high  school,  a  fine 
building  erected  at  a  cost  of  $400,000,  the  North  high  school 
($300,000),  and  the  public  h'brary  (Carnegie)  with  60,000 
volumes  in  1908  and  housing  the  Museum  of  Fine  Arts  (X897), 
also. 

Amoi^  the  ho^itals  and  charitable  mstttutJons  are  the  Syracuse 
hoepltai  (1873)  for  infectious  diseases,  the  Hospital  of  the  Good 
Shepherd.  (1873).  the  Syracuse  homoeopathic  hospital  (1895),  ^^^ 
Syrscuae  hospital  for  women  and  chiUrea  (1887),  St  Maiy  s  mfknt 


and  matemtty  hospital  (19OO)  under  Cfitf  SistMS  of  Chanty.  St 
Joseph's  hospiul  (1869)  under  Sisters  of  the  Thiid  Order  of  St 
Francis,  the  Syracuse  home  for  aged  women  (1853).  Onondaga 
county  orphan  asylum  (private;  1841),  and  two  other  orphan 
asylums  controlled  by  the  Sisters  of  Charity,  and  the  state  institu- 
tion  for  feeble-minded  children  (1896).  The  University  block  (an 
oflice  building  owned  by  Syracuse  University),  the  Union  Building, 
the  Onondaga  county  savings  bank  and  the  Syracuse  savings 
bank  are  among  the  most  notable  business  structures;  and  tne 
Onondaga,  the  Vanderbilt  House  and  the  Yates  and  St  Cloud 
hotels  are  the  principal  hotels.  In  Jamesville,  about  6  m.  south,  is 
the  Onondaga  penitentiary.  Adjacent  to  the  city  is  Oajcwood 
cemetery,  overlooking  the  lake;  and  north-west  of  the  city  are  the 
state  fair  grounds,  with  extensive  exhibition  halls  and  barns,  where 
the  annuaifairs  of  the  New  York  State  Agricultural  Society  are  held. 
Six  miles  south  of  the  chy  is  the  Onondaga  Indian  reservation, 
the  present  capital  of  the  "  Six  Nations."  The  dty  has  an  annual 
carnival  and  a  musical  festival. 

Syracuse  University,  whose  campus  (of  xoo  acres)  in  the 
south-east  part  of  (he  city  commands  a  fine  view  of  the  lake,  is 
a  co-educational  institution  largely  under  Methodist  Episcopal 
control,  but  not  sectarian,  which  in  X90S-1909  had  239  instruc- 
tors and  3205  students  (1336  in  the  college  of  liberal  arts;  189 
in  the  summer  school;  62  in  the  h'brary  school;  933  in  the  college 
of  fine  arts;  147  in  the  college  of  medicine;  179  in  the  college 
of  law;  40X  in  the  college  of  applied  science;  and  78  in  th« 
teachers'  college).  The  university  was  opened  in  1871,  when 
the  faculty  and  students  of  Genesee  College  (1850)  removed 
from  Lima  (New  York)  to  Syracuse— a  court-ruling  made  it 
impossible  for  the  corporation  to  remove;  in  187a  the  Geneva 
medical  college  (1835)  removed  to  Syracuse  and  became  a 
college  of  the  university.  The  courses  in  .library  economy 
(college  of  liberal  arts)  are  particularly  well  known.  The 
university  library  (about  80,000  bound  volumes  and  40,000 
pamphlets)  includes  (since  1887)  the  collection  of  the  German 
historian,  Leopold  von  Ranke.  There  are  seventeen  buildings, 
among  which  the  Holden  observatory,  the  John  Crouse  memorial 
college  (of  fine  arts),  the  hall  of  languages,  the  Lyman  Smith 
college  of  applied  science,  the  Lyman  hall  of  natural  history, 
the  Bowne  hall  of  chemistry,  and  the  Carnegie  library,  are 
the  most  notable.  There  are  a  large  gymnasium  and  a  stadium 
of  re-enforced  concrete  for  athletic  contests,  capable  of  seating 
20,000  people  and  one  of  the  largest  athletic  fields  in  the  worid. 
The  plant  of  the  university  in  1909  was  valued  at  $3,193,128, 
and  in  X908-1909  its  productive  funds  amounted  to  about 
$2,000,000  and  its  income  from  all  sources  was  about  $784,000. 

Other  educational  institutions  arc  the  Syracuse  Teachers' 
training  school,  Christian  Brothers'  academy  (Reman  Calho« 
lie),  St  John's  Catholic  academy,  Travis  preparatory  school 
(non-sectarian),  and  at  Manlius  (pop.  X9X0, 13x4),  a  suburb, 
St  John's  military  academy  (Protestant  Episcopal,  1869). 
The  Onondaga  Historical  Assodation  was  organized  in  1862, 
and  after  st  years  of  inactivity  was  reorganized  in  1892;  it 
occupies  its  own  building;  its  committee  on  natural  science 
developed  (1896)  into  the  Onondaga  academy  of  science. 
Several  educational  journals  arc  published  at  Syracuse.  There 
are  three  daily-  newspapers,  the  Post-Standard  {Standard^ 
1829;  Post,  1894;  consolidated,  1899,  Republican),  Journal 
(1839;  daily  since  1844,  Republican,  and  Evening  Herald  (1877)1 
Independent). 

The  government  is  that  of  all  cities  of  the  second  class  in 
New  York  s(ate,  with  an  elective  mayor  and  other  important 
officers  and  a  single-chambered  dty  council. 

Power  from  Niagara  Falls  is  used  by  factories  in  the  city,  and 
the  manufactures  arc  extensive  and  greatly  diversified.  In  190S 
the  aggregate  capital  of  the  city's  manufacturing  industries  was 
$38,740,651,  and  the  value  of  its  factory  products  was  134.823,75^ 
31*2%  more  than  in  1900.  The  principal  products  in  1005  were; 
men's  and  women's  clothing  (I3.527.494,  of  which  l3.o82,053 
represented  men's  clothing),  foundry  and  madiine-shop  products, 
of  which  agricultural  implements  and  machinery  constituted  the 
greater  part  (83,415466),  iron  and  steel  products  <$2,ii7.585)» 
chemicals,  malt  liquors  ($1,960,466),  typewriters  and  typewriting 
supplies  (li,553»"5)t  and  boots  and  shoes  ($1,253,983).  Other 
imiwrtant  products  were  automobiles  amd  aamng  machinc«| 
hosiery  and  knit  goods,  candles,  furniture,  floun  crocfciry,  and  canned 
goods  (cspcciajly  mince-meat^. 

Syracuse  was  long  the  principal  seat  of  the  salt  industry  in  America. 
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Eph'alni  WetHltr,  who  built  a  tradiog-poU  near  the  mouih 
m  Onondaga  Ctcek  in  17S6,  wu  the  lint  white  Klllei.  About 
t;9S-i789  small  companies  began  to  visit  the  place  every 
nnmcr  lo  work  (he  tall  depoeils.  .In  i;g6-i;g;  there  wa  1 
ptiminenl  setilcinent  known  *>  Wcbtter'i  Landing,  and  id 
I7q;  1  seitlctnenl  w»  begun  it  Salini,  ■  sbotl  distance  lo  the 
Wfih  on  the  lake  shore.  Oddei,  anoilier  "salt  leltlenieDi," 
nsloundedin  iSoj.  In  iSoo"  the  landing  "  leccivnl  the  name 
"Bo|ard<:s'l  Comcn,"  Irani  the  pnpcietot  of  a  local  inn. 
Iclvrai  iSoD  and  1805  I  doien  families  ultled  here,  and  in  the 
luM  year  a  grist  mill,  the  lint  manuFaclutlng  establishment, 
<ii  built  on  Onondaga  Creek.  A  Hwmill  was  built  in  the 
iQllOHing  year.  In  1S04  the  state  government,  which  bad 
i9<inKd  ronlrol  ol  the  saltfields,  sold  to  Abraham  Walton  ol 
*lblny,  for  (6550,  some  ijo  acres,  embracing  the  dliLritl  now 
"[upicd  by  Syracuse's  businas  centre,  to  secure  money  for 
lie  (onsiruciionof  a  public  road.  During  the  succeeding  yean 
Ilic  name  ol  the  place  was  frequently  changed.  Il  was  called 
MiUn  in  iSoQ,  South  Salina  in  1S09-1S14.  Cos»t1'i  Comers 
in  1S14-1S17,  and  Cossilt  in  1817-1314.  In  1S14  a  post  oRice 
■u  established,  and  a*  there  was  another  oBicc  ol  thai  tame 

ume  being  adopted.  Tbe  village  was  incorporated  in  1S95, 
fulinj  being  incorporated  independently  at  Ihe  ume  time. 
It  Ihe  meantime  the  aettlement  had  been  growing  rapidly, 
tn  ttiB  Joshua  Fmrnan  boo^l  an  intereil  in  Ihe  Wallon  IracI, 
•ad  ilic  village  pblted.  and  became  the  "  founder  "  ol  Ihe  city. 
Tlie  first  newspaper,  the  Onondagll  GatUt,  was  established  in 
'^'i.  and  in  1815  the  completion  of  the  Erie  Canal  opened  a 
"<■  era  of  proqicrfly.  In  1S17  Syracuse  heeame  the  counly- 
>tu  of  Onondi^  county.  In  1847  Salina  wu  united  to 
ipiaiK.  and  the  city  was  chartered.  Ceddes  was  anncied  in 
im.   Syracuse  ha>  been  the  meeting-place  ol  some  hiiloncaUy 

11*  split  between  Ihe  "  Bamburrwr  "  and  "  Hunker  "  factions  ol 
Ilic  Democratic  party,  began  the  Free  Soil  movement  in  the 
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STB-SASTA  (Cr.  aod  Lat.  JaxarUt;  Arab.  Sictk  at  Silnmy, 
a  river  o(  Asia,  flowing  into  (be  Scaol  AnI,  ^nd  having  ■  lengili 
of  1500  m.  and  a  drainage  area  of  about  jio/xw  >q.  m.  Iti 
beublieam  is  the  Naiyn,  which  riici  in  tbe  heart  of  Ibe  Tiaik- 
tban  comiJei  KHilh  of  Lake  luyk-kul,  on  the  Mutheni  alepe 
{11,000  It.)  of  the  Terskef  Ala-Uo.  Aliet  it*  union  will 
another  moaotain  itream,  the  Barakaun,  It  Sows  W.S.W. 
at  11,000  to  10,000  It.  above  the  wa,  in  a  barren  longitudinal 
valley  between  tbe  T<nkei  Ala-tui  and  the  looihiUs  of  tbe 
Kokshal-lau.  On  enleiing  a  wild  narrow  gorge  in  tbe  south- 
west continuatron  of  the  Terskci  Ali-tnii  it  leccives  Ihe  name 
of  Natyn.  Within  this  gorge  it  descends  some  ^ooo  It.;  Fort 
Narynsfc,  10  m.  below  the  confluence  of  the  Great  and  the  Littl* 
Naryn,  is  only  OSoD  Ic  above  the  sea.  Here  Ihe  river  enlcn  a 
broad  valley— fomierly  the  bottom  ol  an  alpine  lake— and  flow* 
past  the  ruins  ol  Fort  Kurtka,  for  go  m.  westward,  ai  a  stream 
tome  50  yds.  wide  and  Itom  j  lo  11  ft.  deep.  Its  waten  arc 
ntiliod  by  the  Kitghix  lor  irrigating  their  comfleldt,  which 
contrast  strangely  with  the  barren  aspect  of  the  lofty  treeless 
mountains.  ■  The  At-bash,  a  large  mountain  stream,  joins  the 
N'aiya  at  the  fkead  of  this  valley  and  the  Atabuga  or  Arpa  at 
its  lower  end,  both  from  tbe  left.  Before  reaching  the  low- 
laitds  Ihe  Kajyn  cuts  its  way  through  three  ridges  which 
separate  the  valley  of  Kuitka  from  that  of  feighana,  and 
doei  so  by  a  series  ol  wild  gorges  and  open  valleys  (170  m-), 
repreaenting  the  bottoms  of  old  lakes;  the  valleys  of  tbe  Togua- 
torau,  moo  ft.  lower  than  Kurtka,  and  the  Ketmen-tube  art 
both  cultivated  by  the  Kirghii.  Taking  a  wide  sweep  toward! 
the  north,  the  tivtr  cntets  Ferghana— also  tbe  bottom  of  u 
immense  lake — where,  after  receiving  the  Kan-daryi  {Black 
Rivert  neat  Namangan,  il  assumes  the  name  ol  Syr-daryl.' 
The  Kara-darya  is  a  to^c  stream  rising  on  the  northern  spun 
of  the  Alai  Mountains.  As  it  deflecu  ibe  Naryn  towards  the 
west,  the  natives  look  upon  it  as  the  chief  branch  of  the  Syr- 
darya,  but  its  volume  Is  much  imaller.  At  the  confluence  the 
Syr  is  1440  It.  aboVe  sea-leveL^ 
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On  inuing  from  this  gorge  Ihe  Syr  enten  tbe  Aral  deprnson,  and 
flows  (or  Syi  m.  In  a  nonh'Westeily  and  northeily  ifin-clion  txfore 
reaching  the  Sea  of  Aral.  On  this  section  it  ii  navigated  by  tteamert. 
B«ii.Ten  the  Irjac  rapids  and  Daildyr-turgai  (where  it  bendi  north) 
the  liver  Hows  along  the  base  of  Ihe  nibtidigry  langei  whkh  Bank 
the  Chotkal  Moumiins  on  the  nonh-west,  and  receives  from  the 
lonptudinal  valleys  of  these  alpine  tracli  a  series  of  tributaries 
(the  Angren.  the  Chimhifc,  the  Hclei),  which  in  Ibeir  lower  courses 
fertilize  the  tnde  plains  ol  loea  on  tbe  right  bank  of  the  Syr. 

Some  sn  ni.  behiw  Chinas  (770  ft.  above  Ka-level}  the  Syr  bends 

Its  low  hanks,  Dveri"i"n  "irh  imIi  ai 

sidn  when  the  mows  _«... .»  .m....    .~,. ■- , — -—  — 

mavinv  landi  ol  the  Kyayl-kum  desert  InM  appmching  Ihe  Syr; 
below  Peravtk.  however,  the  iieppe  dots  gain  the  upper  hand.  Down 
of  3  to  J  m.  an  hour,  In  a  channel  m  to  fioo  yda.  wide  end  j  to^ 

jii.Soocub,  (I.  of  wBier  ire  discharged  per  second.  The  Aryaand 
the  Bugun  are  the  only  iribuiarie)  worthy  of  notice  alor™  thii  pari  nt 
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■lieep  in  tbe-vattoyof  the  Arys,  while  kmrer  ^own*  «•  far  oajulekt 
the  I^inchis  carry  on  agriculture.  All  thia  appUcs  of  course  only  to 
ihe  nght  bank;  on  the  left  the  moisture  is  absorbed  by  the  hot  winds 
which  cross  the  Kyryl-kum  sands  towards  the  river.  The  dryness 
of  the  atmosphere  has  a  ivarked  effect  upon  the  Syr  when  it  f^s 
below  Tulek,  the  Kara-kun\  sands  being  then  on  its  right.  Ten  nules 
below  Perovsk  the  river  traverses  a  marsh)r  depression  (the  bottom 
of  a  lake  not  yet  fully  dried  up),  whcYe  it  divides  into  two  branches — 
the  Jaman-darya  and  the  Kara-u;yak.  Jhe  latter  spreads  otit  into 
omrshes  and  ponds,  from  wbkh  it-a^ain  issues  to  join  the  former  at 
Karamakchi.  after  a  course  of  8Q  m.  The  main  arm.  owing  to  its 
shallowness  and  sinuosity,  is  very  difficult  to  navigate,  and. the 
diOiculty  is  incrcoscd  by  the  rapidity  of  the  current  and  the  want  of 
fuel.  Gietween  KazaKnsk  and  the  Sea  of  Aral  (158  ft.)  navigation 
becomes  somewhat  easier,  except  for  the  last  10  m.,  where  the  river 
divides  into  three  sha1k>w  branches  before  entering  the  **  Blue  Sea.** 
All  thjree  have  at  their  mouths  sandy  bars  with  only  3  ft«  of 
water. 

Two  former  right-hand  tributaries  of  the  Syr— the  Oin  and*  tlie 
Sary-BU — now  disappear  in  the  sands  some  60  m.  before  reachinf  it. 
The  Chu,  which  is 600  m.  in  length,  rises  in  the  Tian-shan  south-west 
of  Lake  Issyk-kul.  and  as  the  iGshkar  6ows  towardsLake  Issyk->kul» 
but  a  few  miles  before  reaching  that  lake  turns  suddenly  to  the  north- 
west, enters  under  the  name  of  Chu  the  narrow  gorge  of  Buam,  and, 
piercing  the  snow  clad  Kunghel  Ab-tau,  emerges  on  its  northern 
slope,  having  descended  from  5500  ft.  to  less  than  2000  io  a  distance 
of  not  more  than  50  m.  In  this  part  of  its  course  it  receives  from  th^ 
right  the  Kcbin,  whose  high  vailoy  eauals  in  size  that  of  the  upper 
Rhone.  It  then  flows  north-westwards  through  the  valle^r  of  Pish- 
pA,  and,  avoiding  the  Muyun-kum  sands,  describes  a  wide  curve 
to  the  north  before  finally  takiaf  a  western  directioik  Niimberleas 
streams  flow  towards  it  from  the  snow-clad  Alexander  Mountains, 
but  they  are  for  the  most  part  lost  in  the  sands  before  reachin]^  it. 
The  Tafas,  170  m.  long,  formerly  an  affluent  of  the  Chu,  which  rises 
in  the  highest  parts  of  that  range,  pierces  the  Cha-archa  'Mountains-, 
and,  flowing  past  Aulie-ata  on  the  south  border  of  the  Muyun-kumi 
enters  the  salt  lake  of  Kara-kul  60  m.  from  the  Chu.  The  Chu  ter* 
minates  in  the  Saumal-kul  group  of  lakes,  60  m.  from  the  Syr. 
Another  elongated  group  of  lakes — the  Uzun-kul — near  the  above, 
ftceives  the  Sary-su,  which  has  a  length  of  nearly  570  m.  and  flows 
rapidly  in  a  narrow  channel  along  the  westero  cage  of  the  northern 
Famine  Steppe  (Bckpak-dala). 

The  delta  of  tne  Syr  begins  at  Perovsk,  whence  it  sends  a  branch 
to  the  south-west,  the  Jany-darya  (New  River),  which  formerPy 
reached  the  south-eastern  corner  of  the  Sea  of  Aral,  very  near  to 
the  mouth  of  the  Amu-darya.  The  Kir^ghiz  affirm  that  a  canal  dug 
for  irrigation  by  the  Kara-kalpaks  gave  origin  to  this  river.  It  had, 
however,  but  a  temporary  existence.  A  dam  erected  by  the  people 
of  Khokand  at  Ak-mechet  (Perovsk)  caused  its  disappearance,  .and 
the  Russians  found  nothing  but  a  dry  bed  in  1820.  ^  When  the  dam 
was  removed  the  Jany-darya  a^ain  reappeared,  but  it  failed  to  reach 
the  Sea  of  Aral;  in  i8m  it  terminated  in  Lake  Kuchka-dcnghiz,  after 
a  course  of  250  m.j  all  traces  of  its  bed  were  then  lost  in  ti\c  »nd. 
Five  centuries  ago,  in  the  time  of  Timur,  the  Mongol  prince  of  Samar- 
kand, the  Jany-darya  brought  the  waters  of  the  Syr  to  the  Daukara 
lakes,  close  by  the  present  mouth  of  the  Amu.  The  series  of  old 
river-beds  in  the  Kyzyl-kum,  which  are  still  seen  above  Perovsk, 
indicates  that  the  Syr  had  a  constant  tendency  to  seek  a  channel 
to  the  south-west,  and  that  its  present  delta  is  but  a  vestige  of  what 
it  was  once.  At  a  still  more  remote  period  this  delta  probably 
comprised  all  the  space  between  the  Kara-tau  and  the  Nura-tau  in 
Samarkand ;  and  the  series  of  elongated  lakes  at  the  base  of  the  Nura- 
tau — the  Tuz-kanch  and  Bogdan-ata  lakes — represent  an  old  branch 
of  the  delta  of  the  Syr  which  probably^  joined  the  Zarafshan  before 
ii:achin|^  the  Amu.  The  cause  of  this  immense  change  is  simply 
the  rapid  desiccation  of  all  the  northern  and  central  parts  of  Asia, 
due  to  the  fact  that  we  are  now  living  in  the  later  phase  of  the 
Lacustrine  period,  w;hich  has  followed  the  Glacial  period.  The 
extension  of  the  Caspian  Sea  as  far  as  the  Sary-kamysh  lakes  during 
the  post* Pliocene  period  and  the  extension  of  the  Sea  of  Aral  at  least 
100  m.  to  the  cast  of  its  present  position  are  both  proved  by  the 
existence  of  post- Pliocene  marine  deposits.    (P.  A,  K.;  J.  T.  Bb.) 

8TR-DARTA,  or  Syr-Dakhnsk,  a,  province  of  Russian 
Turkestan,  lying  on  both  sidea  of  the  Syr-darj-a  river,  from 
its  embouchure  in  the  Sea  of  Aral  up  to  Khojcnt,  where  it  issues 
from  the  mountain  region  of  the  Tian-shan,  The  |m>vince 
ia  bounded  N.  by  the  provinces  of  Turgai,  Akmolinsk  and 
Semipalatinsk;  E.  by  Semiryecbcnsk;  S.  by  Ferghana,  Zarafshan, 
Bokhara  and  Khiva;  and  W.  by  Khiva  and  the  Sea  of  Aral. 
Its  area  (166,000  sq.  m.),  its  population  (over  a  million  and  a 
halO  and  the  dty  of  Tashkent  make  it  the  most  important 
province  of  Russian  Turkestan. 

The  south-eastern  boundary  runs  along  the  (Hiotkal  Mountains 
(14,000  ft.),  which  separate  the  river  Chotlcal  from  the  river  Naryn, 
and  jmn  the  Alexander  Mountains  on  the  east.  A  aeries  of  snort 
chains,   such   as  the  Talas-tau  and  Ala-tau,  fringe  the  above 


on  ihe  WMtN^wMtf  trnd  oeeopy  thv  •oadMast'  of  the  prsvince. 
The  snowKlad  tummitt  of  the  Talas>tau  reach  ra,ooo  to  15,000  fti 
In  altitude,  and  immense  gtaders  occur  about  Manas  Mountain. 
This  range  seems  to  run  from  west-south-west  to  east- 
north-east;  the  other  flankiiig  chains  have  a  decidedly  south- 
westerly direction,  and  are  much  lower,  the  outlying  ranges 
having  rsthtf  the  character  of  broad  plateaus  abiwe  aooo  ft. 
in  altitude,  wtiere  the  Klighix  find  excellent  pasture-grounds. 
Some  of  tliem,  such  aa  the  Kaxyk-^irtt  rise  isolatMl  from 
the  steppe.  The  Kara-tau  is  quite  sepanste  from  the  preoeding 
and  runs  at  right  iangles  to  them---tliat  is,  from  north-west  to  sooth- 
east.  It  belongs  therefore  to  another  series  of  upheavals  prevalent 
In  western  Asia,  to  which  Richthofoli  has  given  the  name  of  the 
"  Kara-tau  series."  Its  length  is  about  S70  m.,  and  Its  average 
altitude  about  5000  ft.,  rising  at  some  points  to  6000  and  7000  ft. 
It  separates  the  river  Syr-darya  from  the  river  ChU,  and  its  gentle 
south-wcsiem  slope  contains  the  sources  of  a  multitude  of  streams 
Which  water  the  oasis  around  the  town  of  Turkestan. 

The  mountainous  tracts  occuoy,  however,  only  a  email  part  of 
Syr-darya,  the  rest  is  steppe.  Three  different  areas  must  Be  dis- 
tinguished—4he  Kyzyl-kuin*,  the  Muyun-kum  or  Ak-kum,  and  the 
Kara-kum.  The  Kyzyl-kum  (red  sands)  «nds  stretch  between  the 
Amu  and  the  Syr,  and  have  a  g|radual  ascent  from  160  ft.  at  the  Sea 
of  Aral  to  1500  and  aooo  ft.  in  the  south-east.  They  are  partly 
shifting,  partly  stationary  (see  Kara-Kom).  In  the  west  the  stiP' 
face  is  overlaid  with  remains  of  Aral-Caspian  deposits.  As  the 
Tian-shan  is  apDroached  the  steppe  assumes  another  character ; 
a  thick  sheet  ol  loess  prdles  the  foothills  and  forms  the  fertile  aOil 
to  which  Turkestan  is  indebted  for  its  productive  fields  and  gardens. 
The  Kara-kum  sands,  situated  north-east  of  the  Sea  of  Aral,  are 
manifestly  a  former  bottom  of  the  lake. 

In  the  east  the  steppe  yields  some  venation  and  Is  visited  by  the 
Kirghis.  The  barkhans  do  not  shift,  being  covered  with  CaUizonum, 
Tomarix,  Haloxylon  anemodendron.  The  Muyun-kum  or  Ak-kum 
steppe,  between  the  Kara-tau  Mountains  and  the  Chu  River,  isouite 
uninhabited,  except  in  the  loess  region  at  the  northern  Irase  of  the 
riiountAtn^  (For  the  geological  history  of  the  weMiern  Tian-shan 
ranges  see  Tian-Suan![)  Throivhout  the  Crctaoeous  and  earlier 
Tertiary  periods  the  lowlands  of  Syr-darya  were  under  the  scat 
The  character  of  the  region  during  the  ppsr-PHoccne  period  remains 
unsettkd.  A  girdle  of  kiese,  varying  in  wiUth  from  30  to  $6  m., 
encircles  all  ti»e  mountain  tracts,  increasina  in  extent  in  Bokhara 
and  at  the  k>wer  end  of  the  valley  of  Ferghana.  It  seems  certain 
that  durine  the  Lacustrine  period  the  Caspian  was  connected  by  a 
narrow  ^uU  with  the  Aral  basin,  which  was  then  much  larger,  while 


another  inland  sea  of  great  dimensions  covered  the  present  Balkash 
basin,  and  at  an  eai&r  perbd  may  have  been  connected  with  the 
Aral  basin.  Recent  trans  of  these  basins  are  found  in  the 
steppes. 

ine  chief  river  of  the  province  Is  the  Syr-darya  ig.t.).  The  frontier 
touches  the  eastern  shore  of  the  Sea  01  Aral,  and  numerous  smalt 
Ukcs,  mostly  salt,  are  scattered  over  tlie  sandy  pbuns»  A  few  lake* 
of  alpine  character  occur  in  the  valleys  of  the  hilly  tracts. 

The  climate  of  the  province  varies  j^reatly  in  its  different  parts. 
It  is  most  severe  in  the  mountain  region;  and  io  the  lowlands  it  is 
very  hot  and  dry.  As  a  whole,  the  western  parts  of  the  Tian-shan 
'  receive  but  little  pnedpitation,  and  are  therefore  very  poor  in  forests. 
In  the  lowlands  tne  heat  of  the  dry^ summer  is  almost  insupportable, 
the  thermometer  rising  to  III**  F.  in  the  shade;  the  winter  is  severe 
in  the  lower  parts  <rf  the  province,  where  the  Syr  remains  frozen 
for  three  months.  The  average  yearly  temperature  at  Tashkent 
and  Kazalinsk  respectively  issS'^**  and  46-4*'  (January,  29*  and  12**; 

July,  77'5"  and  J*")- 

The  terraces  of  loess  mentioned  above  are  alone  available  for 
cultivation,  and  accordingly  less  than  i  %  (o-8)  of  the  total  area  of 
the  province  Is  under  crops,  the  remainder  being  either  quite  barren 
(57%)  or  pasture  bnd  (42%).  in  the  few  cases  where  culiivaiion 
is  possible,  it  is  carried  to  great  perfection  owing  10  a  highly  developed 

'  system  of  irrigation — two  crops  being  gathered  every  year.  Wheat 
and  bariey  come  first,  then  peas,  millet  and  lentils,  which  are  grown 
in  the  autumn.  Rye  and  oats  are  grown  only  about  Kazalinsk. 
Cotton  is  eultivated.  Gardening  is  greatly  developed.  Serkulture: 
is  an  important  source  of  income.  Livestock  breeding  is  lar^ly 
pursued,  not  only  by  the  nomads  but  by  the  settled  population* 
Fishing  is  prosecuted  to  some  extent  on  the  lower  Syr.  Timber  and 
firewood  are  exceedingly  dear. 

The  population  of  the  province  was  estiitiated  in  IQ06  as  1 ,779,000. ' 
It  is  coroparatiycly  dense  in  certain  parts.  The  Russians  number 
barely  8500.  if  the  military  be  left  out  of  account.    Kirghiz  (50%) 

''and  Sarts  (o-S%)  are  the  tnain  elements  of  the  population,  with 
Uibegs  (43%)»  *nd  a  few  Jews.  Tajiks,  Tatars.  Persians  and 
Hindus.  The  predominant  oocupations  of  the  Sarts,  Uzbrgs, 
Tajiks  and  settled  Kitghia  are  agriculture  and  nrdening.  but  the 
Kirghis  lead  chiefly  a  nomadic  pastoral  life,  manufactures  are 
represented  by  cotton  mills,  tanneries  and  distilleries:  but  a  great^ 
variety  of  petty  industries  are  practised  in  the  towns  and  villages. 
Syr-darya   is  divided   into   ax   districts,   the   chief   towns  of 

I  which  are  Tashkciit«  AuUa^ta*  Kasalinak,   Perovsk,  Chimkent* 

[  and  Amu-dafya.  (P.  A.  K.;  J.  T{  BtL^  : 
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i»  ^vCn  ttMnnjr  to  tie  land  lying  bclwt 


he  eultnuaou  ibore  of  II 

bliDd  bnadary  (ormed  io  put  b/  Uie  MiddJc  Euphratc*  and 

■  pan  by  the  mten  edge  of  the  Hamoi  or  dexn 
Erppc.  file  Doithem  limit  it  Ibe  Tauric  syttem  o( 
BniELunh  uid  the  uulhem  limit  the  edjte  of  the  Sinailic 
ten.  Tiat  long  ttrip  eilendi,  tbcrehjrt,  (or  nbout  400  m. 
kiiim  ie  iai  ji*  N.  Ut.  with  i  man  tnfidlh  oi  (bOQt 
lis  n.  Since,  bonever,  tbe  ittppe  edge  on  the  tas\.  Is 
UDKivhat  indefioile.  tome  euly  Modern  ioA  other  fteographen 
kiR  induded  nil  the  Hnoilil  in  Syna.  nuking  of  Ihe  laltEr 
I  bluni-hesded  triangle  wiih  a  hue  some  700  m.  long  resiing 
<■  Ibt  nonh  Arahiao  Ntlud.    But  Stribo,  PUny  ind  PloLtmy. 

■  lell  11  Uw  better  Motlem  geograpben,  drew  Ui*  eastern 


only    linder  'Oa   Cneco-Somu    adnJnEitntiDB    Oil    we 

Tstricted  to  dio  Oroiitei  balin.  Lat«r,  ill  tiul  «a  udentuid 
hy  Sytii  came  to  be  »  kmn  oSctaUy  to  the  Romim  ud 
Byianlins,  but  the  only  province  caDed  aimply  Syria,  without 
qualification,  remained  in  the  Oiontei  v^y.  Under  lh« 
preaent  Ottoman  diatributJoa  "  Syria  "  ii  the  province  of  Sbam 
or  Dinuciu.  eMtmin  ol  tbe  vilayeu  of  Aki^  ud  Beirut 
and  the  lanjaka  of  Letianon  and  Jeruaalem,  wb'di  all  fall  in 
what  is  callnl  Syria  is  Ibe  wider  geognphiol  •enie. 

I'aluDg  Syria  as  the  strip  linjiled  by  [he  lo,  the  edga  of  Ibt 
Hamld,  the  Taurus  and  the  Sinaitic  dnert,  we  have  a  rcDiaik- 
ably  hoRiogenoaus  geographical  area  with  very  obvloni  oalural 
boundaiict,  but  these,  lor  vanoua  teaaotu,  have  pnived  very 


^tier  obliquely  from  the  Gulf  of  Al»b«  to  1!akka  (Raqqa) 
<a  EupluatB,  and  ihut  {dacid  the  Hamld  in  Arabia. 

The  name  Syria  is  not  found  !n  the  Hebww  original  of  ibC 
^pluia;  but  it  WIS  used  by  the  Septuagini  lo  innsbte  Aram. 
Ikoicr  kaowi  only  'Asmux,  but  Henidolui  speaks  of  "  Syrians" 
aidenilail  with  Agtyrlsiu,  the  bitter  brii«,  he  thinks,  a  "  bar- 
^a^taa  "  form,  and  be  appHes  the  name  very  wldrty  to  inchide, 
•■I  north  Cappadodans  ("  While  Syrians  "  of  Plciia).  Syria, 
tonvcr.  Is  probably  the  Babylooian  Smi,  uaed  oI  a  nonh 
^ophniean  dfatriet,  and  a  word  distlnci  ftooi  tangm. 
<*iimliy  tbe  ethnic  term,  Syrians,  eame  lo  mean  in 
uiiquiiy  tbe  Scnitl  peoples  domkTlled  ouisido  the  Mmo- 
PWimltn  and  Arabian  areas^  but  neflher  !n  pte-Ciwh 
"K  in  Greek  times  had  the  word  Syria  any,  very  pretise 
no^phkal  ^ificance,  various  lands,  which  we  iodude 
*^  it,  nuhiing  thMr  disiinctivg  statui.  t.%.  ComnugtBi 
tKommukh),    Cyrrbettka,    Phoenicia,    Mesttde,    tc.     It   1* 


iaeHetlive  in  history,  especially  on  the  south  and  east  Syrit 
happens  to  Its  on  the  lice  of  least  ictistance  for  cotnniUDicaiiaa 
between  the  early  subtropic  icata  of  dviliaatfon  in  tha  Nike 
ind  Eupfaimtea  toalleya  and  tlW  civiUzationa  of  Europe.  Its 
eastern  bouadaiy  fa  in  great  part  a  steppe,  «hirb  breeds  popula- 
tion, but,  unable  lo  houtish  increase,  sends  it  over  its  boundariel 
in  i  conitant  stream  of  migralioo.  Consequently  south  Palcstliic 
has  been  rtmtDsueisly  '^Arabiaed  ";  and  iiid«d  the  whole  at 
Syria  has  been  characterfaed  by  racial  and  religious  Visions,  and 
by  civilization  of  a  Angularly  syncretic  and  derived  kind,  of 
which  the  andcal  Pboenician  is  a  suSdenI  cuamplB. 
'  Ttie  mrface  conlieOTatlDn  of  almost  a' 


I 


SYRIA 


which  nm  mcnm  H«  medial  ridge  ;t]ie  main  Syrian  atreamt  ane  thoae 
which  follow  thoae  slopes  between  the  chains,  thus  running  either 
north  or  south  for  most  of  their  couraes,  and  only  finding  their  way 
to  the  western  sea  by  making  sharp  dhows  at  the  bit.  Syrian 
orography,  therefore,  is  simpleTbeing  composed  of  nothing  but  these 
two  parallel  systems.  That  on  the  west,  which  rises  behind  the 
Mediterranean  littoraL  springs  from  Taurus  in  the  welt-afforested 
Mt  Amanns  (Giaour  Dagh),  and  is  continued  by  Jebd  Bereket  and 
].  Akhroa,  over  the  northern  end  of  whkh  runs  a  single  easy  pasa 
(Beilan)  to  the  north-east  angle  of  the  Levant  coast  (AjexandretU), 
while  at  the  eouthem  end  is  a  gap  through  which  the  Orontes  turns 
sharply  to  the  sea.  South  of  this,  with  J.  Akra  fthe  Bald  Mountain, 
anc.  Casius)  iMgins  a  further  section,  rounded  and  i;n*"7i  called 
I.  Ansariya,  which  presently  sfirings  up  into  a  high  chain  of  juiaasic 
umestone  with  banltic  intrusions,  whose  peaks  rise  to  10,000  ft. 
and  whose  passes  do  not  fall  under  6000  ft.  Here  it  is  called  J. 
al-Gharbi  or  Libnan  (see  Lebanon).  Thereafter  it  broadens  out 
an^  becomea  the  high  ubie-land  of  Galilee.  Samaria  and  Judaea, 
ai^eradually  sinks  into  the  plateau  of  north  SinaL 

The  eastern  system  springs  from  the  Tauric  offshoot  (Kurd 
Dagh,  Ac),  whkh  shuts  off  the  Commagenian  basins,  and  aa  the 
tripfe  chain  of  J.  al  Ala,  it  defines  the  Orontes  valley  on  the  east. 
Lilce  its  western  parallel  it  springs  up  presently  Into  a  higher  chain 
and  is  known  aa  J.  es-Sharki,  or  Anti-Libanus,  which  culminates 
in  a  knot  on  the  south,  to  which  is  given  the  name  J.  es-Sheikb, 
or  Hermon  (8000  ft.).  Thereafter  it  kiaes  much  of  iu  distinctive 
diameter,  but  may  be  traced  southwards  in  J.  Qauran  and  the 
Moabitc  hills  to  Horeb  and  the  Midianite  Mountains  of  the  Hebiewa, 
which  run  into  Arabia. 

Hydrography. — Between  these ~  ssrstems' run  the  main  rivers; 
and  these  naturally  rise  near  the  medial  ridge,  in  the  lacustrine 
district  of  d-Buka'a,  6r  Coelesyria,  and  flow  in  opposite  directions. 
That  fdlowtng  the  northern  slope  is  the  Nahr  al-'Aai  (see  OaONTBs) 
ftito  whkh',  when  it  has  turned  shaipl^f  towards  the  sea,  flow  some 
tributary  streams  from  the  Commagenkn  divide  on  the  north.  The 
main  stream  flowing  south  is  the  Jordan,  which  fails  to  reach  the  aea, 
being  absorbed  into  the  great  rift  of  the  Ghor:  but  a  smaller  stream, 
die  North  Litani  (called  Kasimiya  in  its  lower  course),  whose  source 
lies  very  near  that  of  Jordan,  repeats  the-courae  of  the  Orontes  on  a 
minor  scale  and  gets  through  the  western  mountain  system  to  the 
«a  near  Sur  (Tyre).  Outude  the  basina  of  these  rivers  and  their 
bontering  mountain  systems  there  cmly  remain  to  be  conskiered 
the  following:  (1)  The  Mediterranean  littoral  strip  (the  ancient 
Pbobnicia).  with  a  few  torrent-like  streams,  (a)  The  shut-off 
district  in  the  extreme  north,  ancient  Commagene,  whk:h  consists 
oT  two  basins  divided  by  a  low  ridge  running  from  south  to  north. 
These  basins  belong,  one  to  the  CiUcian  river-system,  and  the  other 
to  the  Euphratcari.  In  the  first  lay  the  ancient  Germanicia  (mod. 
Marash) ;  in  the  second  the  ancient  Samosata  (rood.  Samsat),  whose 
importance  has  now  passed  to  Adiaman.  The  southern  boundary 
of  Doth  basina  is  a  low  chain  which  leaves  the  Euphrates  near  the 
mouth  of  the  Sajur  tributary,  and  runs  west  towards  Mt  Amanus, 
tD  whk:h  it  is  linked  by  a  sill  whereon  stopd  the  ancient  fortified  palace 
of  Samal  (Sinjerii;  see  HiTxrrss).  (3)  A  succession  of  oases  lying 
east  of  the  eastern  mountain  system  on  'the  edge  of  the  steppe,  and 
fed  by  short  local  streams.  Of  these  the  most  important  are,  from 
north  to  south,  (a)  the  Saltpan  of  Jebeil,  fed  by  the  North  al-Dahab : 
0>)  the  oases  of  Kmoesrin  and  Aleppo,  fed  by  the  North  Kuwaik ;  and 
(c)  that  of  Sham  or  Damascus,  fed  by  streams  from  Hermon,  of  which 
ttie  Barada  (Abana)  and  the  Awaj  (Pharpar)  are  the  ohicl. 

Since  these  streams  had  in  no  case  ongiiuUy  easy  access  to  the 
tea,  we  naturally  find  lakes  on  their  course,  and  several  of  them 
terminate  in  tracts  of  more  or  less  permanent  inundation.  Those 
which  occur  on  the  course  of  the  principal  rivers  are  described  under 
OaoNTBS  send  Jordan.  The  otners,  which  terminate  streams,  are 
the  Bahr  el-Ateiba,  which  receives  the  waters  of  Damascus:  the  Mat, 
into  which  the  Kuwaik  flowa  below  ICinnesrin:  and  the  Ak  Denis, 
or  Bahrat  Antakia,  the  ancient  Lake  of  Antioch,  which  collects  the 
waters  of  the  Kara  £mi  and  Afriii.  the  southward  from  the  watershed 
which  shuts  off  Comirugene.  The  last-naroea  lake  has  now  been 
almost  entirely  dried  up  by  the  cutting  of  achaiuiel,  which  conducts 
its  feeders  directly  to  the  Orontca. 

CnMbflr.— Oeoiosacally,  Syria  bdonga  to  two  distinet  fwiona  ol 
the  earth's  crust,  the  northm  and  smaller  portkm  lyinf  witnin  the 
great  belt  of  folding  of  southern  Europe  and  central  Asia,  and  the 
southern  and  larger  portion  belonging  to  the  Indo- African  area, 
which,  ^  though  oiten  faulted,  is  usually  free  from  crumpling. 
According  to  M.  BhuKkenhom  the  boundary  between  the  two  regiooa 
runs  from  the  Bay  of  Jebele  along  the  Afrin  Ri^w  to  Aintab,  and 
thence  to  the  Euphrates  above  Biieiik.  In  the  southern  rwion.. 
whfch  Is  by  far  the  better  known,  the  oldest  rocks  aregranites, 
crystalline  schists  and  other  rocks  of  Archean  aspect.  These  are 
overhud  by  coulomeratesb  tuffs,  sandstonea  and  arfcoses.  which 
perhaps  do  not  all  belong  ta  the  same  period.  In  Paksdne  a  lime- 
stom  containing  Carbomferous  fossils  is  found  in  the  midst  of  the 
nndstone  series,  and  here  the*  sandstone  is  immediately  succeeded 
by  uroestooes  with  Hippurites  and  other  fossils  bekmging  to  the 
l^iper  Cretaccoua  Farther  north,  however,  Jurassic  beds  are  met 
^with,  but  of  very  limited  extent.    Cret^neoiia  limftnnca  O0v«r  the 


neater  part  of  Palestine  and  roclca  of  the  same  period  fqrai  Mt 
Lebanon,  the  Casius  Mons,  &c..  farther  north.  Nummuilne  lime- 
stooe  (Eocene)  overlies  the  Cretaceous  in  Philistia,  and  north  of 
Lebanon  Eocene  and  Miocene  deposits  cover  the  greater  pan  of  the 
oountiy.  The  Pliocene  deposits  are  not  very  widely  spread  and  are 
Ily  of  fresh-water  origin  excepting  near  the  coast,  but  marine 
>ne  beds  have  been  fouml  at  el  Forklus  in  the  Pklmyra  desert. 
\tM  Hauran,  east  of  .the  Jordan,  is  capped  by  a  great  slieet  of 
basalt;  and  many  other  bualt  flows  are  found,  especially  in  the 
oountiy  north  of  Lebanon.  They  are  mostly  true  felspar  basaltic 
but  a  few  contain  nepheline  in  addition  to  the  felspar.  In '  most 
cases  the  eruptions  appear  to  be  of  Pliocene  or  later  date,  but  in  the 
extreme  north  some  of  the  basalt  seems  to  belong  to  the  Miocene 
period.  There  b  historic  evidence  of  mud  eruptioiu  in  some  of  the 
volcanic  areas,  llie  most  striking  feature  in  the  structure  of  Syria 
is  the  tiostence  of  .k>ng  Craben,  or  narrow  depressions  formed  by 
fauldng.  The  best  known  of  these  Graben  is  that  of  the  Jordan, 
but  the  upper  part  of  the  Orontea  lies  in  a  similar  depression,  whicli 
is,  indeeOi^very  probably  the  continuation  of  the  Jordan-Aiaba 
trough.  The  faulting  which  formed  the  depressions  is  certainly 
later  than  the  deposition  of  the  Cretaceous  beds  and  probably 
belongs  to  the  lafer  portion  of  the  Tertiary  era.  Little  is  knbwa 
of  the  part  of  Syria  whiph  lies  within  the  icMtd  belt,  and  inclndet 
the  Amanus  and  Kurd  mountains.  The  rocks  do  not  appear  td 
differ  very  markedly  from  thoae  farther  south,  but  the  Devoaiaa 
is  believed  to  be  represented.  The  folds  are  approxinkately  parallel 
to  those  of  the  Taurus,  and-  geologically  these  mountains  may  b^ 
said  to  bdong  to  that  range.* 

ClimaU. — ^Within  historic  times  the  climate,  and  with  it  thi^^iro* 
ductivity  of  the  country,  cannot  have  greatly  changed;  at  most  tht 
precipitation  nuiy  have  been  greater,  the  area  under  wood  having 
been  more  extensive.  Except  for  Jerusalem,  we  have  hardly 
any  accurate  meteorological  observations;  there  the  moan  annual 
temperature  is  about  65  F.:  in  Beirut  It  is  about  68*.  The  rainfall 
in  Jerusalem  b  j6«22  in.,  in  Beirut  2i>66w  The  heat  at  Damascua 
ana  Aleppo  is  great,  the  cooling  winds  bejng  kept  off  by  the  mouiH 
tains.  Trost  and  snow  are  occasionally  experiencea  among  tlit 
mountaina  and  on  the  inland  frfateaus,'  but  never  along  the  coast» 
Even  the  steppe  exhibits  great  contrasts  of  temperature;  there  the 
rainfall  is  slight  and  the  air  exceedingly  exhilaratiiig  and  healthy. 
The  sky  is  continuously  cloudless  from  the  beginning  of  May  tiH 
abcHit  the  end  of  October;  during  the  summer  months  the  nights  aa 
a  rule  are  dewy,  except  in  the  desert.  Rain  is  brought  by  the  west 
wind ;  the  north-west  wind,  which  bk>w8  often,  moderates  the  heab 
On  the  other  hand,  an  osonelcss  east  wind  (sirocco)  is  occasionally 
experienced — especially^  during  the  second  half  of  May  and  before 
the  be^nnfng  ol  the  rainy  season — which  has  a  prejudicial  influence 
on  both  animal  and  vegetable  life.  On  the  whole  the  climate  ol 
Syria— ^  the  Jordan  valley  and  the  moister  districts  are  eaoeptod— • 
is  not  unhealthy,  though  mtermittent  feven  are  not  uncommon  ia 
some  places. 

The  general  character  of  the  country,  resultant  on  these  conditioaa^ 
vaiies  according  to  elevation  and  latitude.  Owing  to  the  high 
barrier  whkh  shuts  off  almost  all  Syria  from  the  sea,  and  precipitatca 
vapoura  mainly  on  the  western  slope,  little  of  the  land  b  highly 
productive  without  irrigatwn,  except  the  narrow  littoral  strip  which 
was  the  ancient  Phoenkia.  and  the  small  deltas,  such  as  that  ol 
Latakia  (Laodicea).  Palestine,  being  less  shut  in  and  enjoying  a 
comparatively  large  general  rainfall,  would  be  still  a  land  flowing 
with  milk  and  honey  "  had  its  forests  not  been  destroyed,  and  the 
terracing,  which  used  to  hold  up  soil  on  the  highlands,  been  n^ainr 
tained.  As  it  is,  it  has  veiy  fertile  patches  of  lowland,  such  as  tha 
plains  of  Esdraelon  and  Jaffa;  apd  the  high  levels,  largely  composed 
of  disintegrated  igneous  rock,  west  of  Jordan,  over  whKh  the  sea^ 
wind  carries  the  rains,  offer  eicoellent  corn-land.  In  the  extreme 
south  IHiIestine  begins  to  be  affected  by  the  Arabian  dryness.  For 
the  rest,  Syria  needs  irrigation;  and  dnoe  neither  of  its  lacger  rivers 
Orontes  or  Jordan,  flowing  as  these  do  in  deep  beds,  b  of  much 
use  for  this  purpose,  all  Nlid-Syria.  except  the  lacustrine  oase^  is  a 
region  inainly  occupied  by  pastures,  and  yieMing  only  thin  ceteaf 
crops.  ComoMgene,  where  not  rocky,  and  the  district  lying  alone 
the  southward  drains  from  its  divide  ^anc.  CyrrhuHca),  is  hi  better 
case,  enjoying  perennb!  streams  which  can  be  utiliMd,  and  the 
fringe  of  tne  Tauric  rainfall.  The  latter  dies  away  over  the  pbinc 
east  and  south-east  of  Aleppo,  making  them  afford  good  spring 
pasture,  wfak:h  has  attracted  tne  nomras  from  farther  south :  but 
below  the  Utttude  of  Rakka-Homs  thin  steppe  bei^ns,  and  qukJdy 
degenerates  into  sheer  desert  broken  only  by  a  chain  of  poor  oases, 
south  of  a  low  ridse  running  from  Anti-Lebanon  to  Euphrates.  Of 
these  the  principal  are  Kanetein  and  Tadmor  (Palmyra},  through 
whkh  passes  the  trade  from  Damascus  to  the  east.   In  ancient  rimea^ 


O.  Ttwa,  Ams  dem  Oriemt,  pt.  ii.  (Stuttgart,  iStA)  ;  C.  Dicaer. 
JUteiMii  (Vieona,  1886):  M.  Blaackenhom,  BtHrdft  snr  Ceoloti^ 
SyruKs  (Cassel.  1800,  Ac.),  and  CrundgOif  de^  Ctotogjk  und  pkysi- 
Mtschtft  Cwgr^pkie  von  Nord^Syrien  (Beriin.  1801).  See  also  the 
references  under  PALBCrrncK.  A  summary  by  M.  BlanclMdMim 
win  be  found  in  Momaimkr.  f.  wirUckc^lL  BneUUBtmng  PoUifiM^ 
p|x  f69'>>l  (Beriin.  I9a4)* 
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«p  10  tlM  Amb  iavufen,  tlie  Mftkem  fMrt  of  tie  tubuu  pfetma, 
betweiii  OrooCM  and  Eopfcntni  «■»  made  habitable  and  even 
fertile  by  atonife  of  niolau.  It  supported  a  large  number  of  villageB 
and  small  towns,  whose  remains  are  remarkably  well  preserved,  and 
idn  serve  to  dielter  a  qnrse  pastoral  population. 

Plon. — ^Two  distinct  floral  regions  meet  in  Syria,  that  of  the 
Medhefianeaa  and  that  of  the  west  Asian  steppe>land.  The  first, 
to  be  seen  on  the  coast  and  the  western  slopes  of  the  highlands, 
it  characterized  by  a  number  of  evergreen  shrubs  with  small  leathery 
leaves,  and  by  quickly-flowering  spring  plants.  On  the  lowest 
levds  the  soutnem  forma,  the  Ftcus  sycomanu  and  the  date-palm, 
appear,  and  incxeaae  in  the  directioB  of  Egypt  (see  Lfbamdm  and 
Palbstinb).  The  6t^>pe  rt^tou^  whose  flora  begina  to  appear  east 
of  the  western  ridge,  is  distinguished  by  the  variety  of  its  species, 
the  dry  and  thorny  character  of  its  shrubs,  and  great  poverty  in 
trees.  Between  th^  regions  the  greatly  depressed  valley  of  Joiraan 
diovs  a  aubtfopic  vegetation.  Anong  caltivated  trees^  the  olive 
ii  at  home  thronghout  Syria,  except  on  the  steppe;  the  mulberry  is 
planted  extensvely  in  the  Lower  Lebanon;  and  all  sorts  of  fruit- 
trees  flourish  in  imcated  gardens,  e$pccially  on  the  Phoenkian  coast, 
is  the  Rileatinian  pisun,  in  the  oasn  of  Damascus^  arid  in  the  Buka'ft, 
The  main  cereal  ngiooa  are  the  Hauiaa,  and  tbe  phina  of  Antioch 
and  Conunacene;  and  the  lower  western  aiopea  01  the  coast  range 
are  brgdy  devoted  to  the  culture  of  tobacco  On  the  northern 
inland  downa  liquorice  grows  wild  and  is  collected  by  the  peasants 
and  sent  down  to  Alexandretta. 

faimo.— The  mammals  of  Syna  are  rather  sharply  to  be  dirtiii- 
gaished  into  those  which  xuuga  only  north  of  Mt  Canad,  and 
tibose  which  pass  that  limit,  tne  first  class  includes  the  iaabelline 
bear,  badger,  poic-cat,  ermine,  rxk  and  fallow  deer,  wild  ass,  Syrian 
Krairrel,  pouched  marmoset,  gerbill  and  leopard.  The  second  class 
will  be  found  onder  Palbstinb;  and  it  includes  a  sob-dan  which 
ii  not  found  ontiBide  F^estiae  at  all.  In  the  latter  are  tbe  coney, 
jerboa,  several  small  rodents  and  ^the  ibex.  Only  in  the  Jordan 
valk^  do  intninons  from  the  Ethiopic  region  appear.  Elsewhere 
tbe  forms  are  f*alaearetic  with  intrusions  from  the  east:  but  the 
length  of  the  Syrian  strip  and  the  variety  of  its  saiface  relief  admit 
«f  eooaadenble  difierence  in  the  species  inhabiting  different  districts. 
Tbe  Lebanon  and  tbe  hilb  of  north  Galilee  offer  tne  greatest  number 
cf  mammals. 

Populaii^n, — The  actual  population  of  Syria  is  over  3,000,000, 
qiiead  over  a  superficial  area  of  about  600,000  sq.  m.,  i.e.  about 
si  persons  to  the  square  mile.  But  this  poor  average  is  largely 
accounted  for  by  tbe  inclusion  of  the  almost  uninhabited  northern 
ttq^w^and;  and  those  parts  of  Syria,  which  are  settled,  show 
a  much  higher  rate.  Phoenicia  and  the  Lebanon  have  the 
densest  population,  over  70  to  the  squaze  mile,  while  Palestine,  the 
north  part  of  the  western  plateau  east  of  Jordan,  the  oases  of 
Damascus  and  Aleppo,  the  Orontes  valley,  and  parts  of  Com- 
nugene,  are  well  peopled.  The  bulk  of  the  population,  ao  far 
as  race  goes,  Is  of  the  Semitic  family,  and  at  bottom  Aramaean 
with  a  large  admixture  of  immigrant  Arabian  blood,  which 
is  constantly  being  reinforced,  and  a  comparatively  small  strain 
of  Hebrew  blood.  The  latter  appears  mainly  in  Palestine,  and 
lias  of  late  been  considerably  strengthened  by  immigration  of 
European  Jews,  who  have  almost  doubled  the  population  of 
Jerusalem,  and  settled  upon  several  fertile  spots  throughout 
tbe  Holy  Land.  But  how  far  these,  or  tbe  indigenous  **  Jews  " 
are  of  Hebrew  rather  than  of  Aramaean  origin  is  impossible  to 
•ay.  We  only  know  that  as  long  ago  as  the  xst  century  B.C. 
true  Hebrew  blood  was  becoming  rare,  and  that  a  vast  proix>r- 
tioQ  of  the  Jews  of  Roman  times  were  Hebraized  Aramaeans, 
whose  assimilation  into  the  Jewish  community  did  not  date 
i&ucb  further  back  than  the  Maccabaean  age. 

Among  this  Semitic  folk  is  to  be  observed  a  great  variety  of 
l&migrant  stocks,  settled  in  isolated  patches,  which  have  done 
Buicb  to  contaminate  the  masses  about  them.  In  the  extreme 
B<>rth  (Commagene)  the  highlands  are  almost  entirely  held  by 
Kurds  who  entered  from  beyond  Euphrates  in  comparatively 
Rceat  times.  Kurds  live  upon  the  Commagenian  plains  here 
and  there,  as  also  in  the  northern  trans-Euphratean  plains. 
^oQg  them  in  the  Taums  and  Amanus,  and  outnumbering 
tbem  on  the  plains,  are  Armenian  communities,  the  remains  of 
^e  Rupenian  invasion  of  the  loth  century  a.d.  (see  Zeitun). 
pcse  are  found  as  far  south  as  the  plain  of  Antiocb  and  the 
0^0  of  the  Sajur.  To  the  north  of  Aleppo  and  Antioch  live 
remnants  of  pre-Aramaean  stocks,  mixed  with  many  half -settled 
^  settled.  Turkomans  (Yuruks,  Avshars,  &c.)  who  came  in 
before  the  Mahommedan  era,  and  here  and  there  colonies  of 


recently  imported  CircaasUns.'  Hie  latter  are  also  settled 
jtuineroualy  to  the  west  of  Jordan.  Mid-Syria  shows  a  medley 
of  popoiations  of  note  or  las  mixed  origin,  in  kige  part  alien, 
for  which  see  Druses;  Masonites  and  Lebanon.  In  the 
Phoenician  coast  towns  are  many  Greeks  (to  be  distinguished 
firom  Orthodox  Syrians,  called  alao  Greeks  on  account  of  creed). 
In  the  steppe-land  and  in  the  southern  trans-Jordanic  districts 
are  numbers  of  true  Arabs,  mostly  bdonging  to  the  great  Anaxeh 
family,  which  has  been  coming  northwa^  from  Ne jd  in  detach- 
ments since  the  13th  century.  These  are  mainly  nomadic,  and 
include  offshoots  of  the  gieat  tribes  of  Ruala,  Walad  Ali,  B. 
Sokhr,  Adwan  and  Bishr,  the  first  two  roaming  mainly  in  the 
nortb,  the  last  two  in  Moab  and  Ammon.  Ottoman  Turks, 
scattered  gipsy  communities,  German  settlers  in  north  Pales- 
tine, and  all  sorts  of  Europeans  make  vp  a  heterogeneous  and 
incompatible  population. 

Religum.—The  religious  types  also  are  strongly  diveigent. 
The  bulk  of  the  population  is  Mahommedan;  the  Bedouins 
have  not  much  reUgion  of  any  kind,  but  they  profe^  Islam. 
Besides  orthodox  Moslems  there  are  also  Shfite  sects,  as  well 
as  a  number  of  religious  communities  whose  doctrine  is  the  out- 
oome  of  the  process  of  fermentation  that  characterised  the  first 
centuries  of  lahim.  To  this  last  class  bdong  the  Ismaifa'tes 
(Assassins),  q.v.,  Metawali,  Nosairis,  Ansarieh,  and  especially  the 
Druses  iq.v,).  In  many  cases  it  is  obvious  that  the  political 
antipathy  of  the  natives  to  tbe  Arabs  has  found  expression  in 
the  formation  pf  such  sects.  The  Ansarieh,  for  instance,  and 
no  doubt  the  Druses  also,  were  ori^nally  survivals  of  the  Syrian 
population.  The  Jews  are  found  mainly  in  the  larger  centres 
of  population.  The  Christians  are  an  important  element, 
constituting  probably  as  much  as  a  fifth  of  the  whole  population; 
the  majority  of  them  belong  to  the  Orthodox  Greek  Church, 
which  has  two  patriarchs  in  Syria,  at  Antiodi  and  Jerusalem. 
Catholics — United  Greeks,  United  Syrians  and  Maronites— are 
numerous.  The  mission  of  the  American  PresbyteAan  Church, 
which  has  had  its  centre  in  Beirut  for  the  last  sixty  years,  has 
done  much  for  Syria,  especially  in  the  spread  of  popular  educa- 
tion; numerous  publications  Issue  from  its  press,  and  its  medical 
school  has  been  extremely  beneficial.  The  Catholic  mission 
has  done  very  good  work  in  wjiat  relates  to  schools,  institutes 
and  the  diffusion  of  literature.  The  Christians  constitute  the 
educated  portion  of  the  Syrian  people;  but  the  spirit  of  rivaliy 
has  produced  stimiilative  effects  on  the  Mahommedans,  who  had 
greatly  fallen  away  from  that  zeal  for  knowledge  which  charac- 
terized the  earlier  centuries  of  their  faith. 

Loniuage. — ^The  language  throughout  southern  and  middle 
Syria  as  high  as  Killis  is  Arabic,  which  has  entirely  ousted 
Aramaic  and  Hebrew  from  common  use,  and  tends  to  prevail 
even  over  the  speech  of  recent  immigrants  like  the  Circassians. 
The  last  survivals  of  Aramaic  are  to  be  sought  in  certain  remote 
villages  of  Anti-Lebanon,  and  in  the  Syriac  known  to  the  clergy. 
From  the  upper  Sajur  northwards  Turkish  prevails,  even  among 
the  Armenians;  but  nuiny  Kurdish  communities  retain  their 
own  tongue. 

Government. — The  political  status  of  the  country  is  controlled 
by  tbe  Ottoman  Empire,  of  which  Syria  makes  part,  divided  into 
the  vilayets  of  Aleppo,  Sham  or  Syria  (Damascus),  the  Lebanon 
(q.v.)  and  Beirut,  and  the  separate  sanjaks  or  mutessarifUks  of 
Zor  and  Jerusalem.  Ottoman  control  is  Imperfect  in  Lebanon, 
the  Houran,  and  over  the  Armenian  mountain  region  of  Zeitun 
and  over  the  eastern  steppe-lands,  whose  nomadic  populations 
can  withdraw  themselves  out  of  reach.  But  considerable 
success  has  been  achieved  in  inducing  the  Syrian  Arabs  to  settle 
and  In  sui^lying  a  counteracting  influence  to  their  unrest  by 
the  establishment  of  agricultural  colonies,  f.g.  those  of  the 
Circassians  in  Bashan,  Ammon  and  Moab. 

CammumieaHons  are  itill  vefy  imperfect,  but  have  been  greatly 
improved  of  late  years.  Railways  run  from  Beirut  to  noros, 
Hamah.  Aleppo  and  Damascus  (French),  and  to  the  latter  also 
from  Haifa  (Turkish).  From  the  termination  of  the  Damascus* 
Mserfb  railway  a  line  (the  "  Mecca  railway  ")  has  been  laid  by 
Ottoman  enterprise  east  of  Jordan  to  the  sonthem  Umit  of  S>rria 
and  beyond.    From  Jaffa  a  short  line  runs  to  Jeniaalcm,  and  a 
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•teftin  tramway  connects  Bdntt  with  Tripoli. .  There  are,  carriage 
raids  radiatine  from  Aleppo  to  the  sea  at  Alexandretu,  and  to 
Aintab;  and  Aifitioch  is  also  connected  with' Alexandretta;  Beirut 
and  Horns  with  "Upoli.  Damascus  with  Beirut;  and  Naareth  whh 
Haifa.  But  carnage  roads  in  the  Ottoman  donunions  are  seldom 
completely  made,  and  hardly  ever  kept  in  repair.    The  Lebanon 

-  district  is  well  supplied  with  both  roads  and  made  mute>traclcs. 

C9mmeru.*^From  the  Egyptian  and  Assy  no*  Babylonian  monu- 
mmtt  we  leant  that  in  ancient  times  ootf  of  the  piindpal  exports  of 
Syria  was  timber;  this  has  now  entirely  ceased.    But  it  continues 

'  to  export  wheat  Other  articles  of  export  are  ulk  cocoons,  woo], 
hides,  sponges,  eggs  and  fruits  (ocanges,  almonds,  raisins  and  the 
like);  the  amounts  of  cotton,  tobacco  and  wine  sent  out  of  thie  country 

.  are  siDdU.    The  only  good  harboujns  are  those  of  Beirut  and  Alex- 

'  andretta  (IskanderunJ.  The  caravan  trade  with  the  East  has 
almost  entirely  cea^a,  and  the  great  trade  routes  from  Damascus 
northwards  to  Aleppo  and  eastwards  through  the -wilderness  are 
quite  abandoned.    The  tiaific  with.  Arabia  has  ccoied  Co  be  impor 

I  tontr  beinx  limited  to  the  time  of  the  going  and  rcfwrning  of  the 
great  pilgrimage  to  Mecca,  which  continues  to  have  its  mustering- 
place  at  Damascus,  but  leaves  mainlv  by  rail.  The  native  industries 
m  nlk,  cotton  and  wool  have  been  almost  entirely  destroyed  by  the 
import  trade  frcmi  Europe.  The  land  is  poor  {n  minerals,  including 
coal ;  water-power  also  is  deficient,  so  that  the'  intfoduction  of 
European  industries  is  attended  with  difilicultics  even  apart  from 

'  the  insecurity  of  affairs,  which  forbids  such  experiments  as  the 
improvement  of  agriculture  by  means  of  European  capitd.  As 
regards  the  cultivation  of  the  toil  Syria  remains  stable;  but  the 
•all  is  becoming  relatively  poorer,  the  value  of  the  impoKs  con- 
stantly gainiiv;  upon  that  of  the  exports.  The  kttec  are  estimated 
at  some  2I  mtilions  steriing;  the  former  at  4  millidns. 

History, — Rude  stone  monuments  (circles  and  dolmens)  and 
other  prehistoric  remains  show  tliat  Syria  must  have  been 
inhabited  from  a  very  early  period.  Within  bistoric  times  a 
great  number  of  difTerent  nationalities  have  fought  and  settled 
within  its  borders,  the  majority  belonging  to  the  Semitic  stock. 

;  This  last  circumstance  has  rendered  possible  &   considecable 

'  degree  of  fidelity  in  the  tradition  of  the  oldest  local  names.  After 
the  Aramaeans  had  .absorbed  what  remained  of  the  earlier 
population,  they  themselves  were  very  powerfully  influenced 
by  Graeco-J^oman  civilization,  but  as  a  people  they  still  retained 
their  Aramaean  speech.  Of  the  political  relations  of  Syria  in 
the  most  ancient  times  we  know  but  little.  Each  town  with  its 
surrounding  district  seems  to  have  constituted  a  small  separate, 
state;  the  conduct  of  aflfairs  naturally  devolved  upon  the  noble 
famUfes.  In  the  latter  part  of  the  i6lh  century  B.C.  all. north 
Syria  fell  under  the  Cappadodan  Hatti  domination.    The  south 

'  part  of  S3nria  was  known  to  Saigon  of  Akkad  (Agadc)  as  Ammon 
and  was  visited  by  his  armies.  This  is  known  as  the  tlonaam'te 
period,  succeeded  about  xooo  B.C.  by  the  Aramaean.  At  a 
very  early  period — as  early  probably  as  the  i6ih  century  B.C. — 
Syria  became  the  meCting-place  of  Egyptian  and  Babylonian 
elements,  resulting  in  a  type  of  western  Asiatic  culture  peculiar 
to  itself,  which  through  the  commerce  of  the  Phoenicians  was 
carried  to  the  western  lands  of  the  Mediterranean  basin.  Indus- 
try especially  attained  a  high  state  of  development;  rich  garments 
were  embroidered,  and. glass,  pastes,  faience,  &c.,  were  manufac- 
tured. The  extant  inventories  of  spoil  carried  off  by  the  ancient 
conquerors  include  a  variety  of  utensils  and  sttifFs.  The  in0uence 
c&erdsed  at  all  times  on  Syrian  art  by  the  powerful  neighbouring 
states  Is  abundantly  coQfirmed  by  all. the  recent  finds  "which, 
in  addition  to  otir  previous  knowledge,  show  the  action  of  the 
Aegean  ctdtnte  on  Phoenicia  and  Palestine.  The  Syrians  were 
more  original  in  what  related  to  reUgion;  every  place,  every 
tribe,  had  its  "lord"  (Ba'al)  and  its  "lady"  (Ba'alai);  the 

•latter  is  generally  called  *Ashtar  or  *Ashtaret   (i.e.    Ishtar, 

'  Astarte).  Besides  the  local  Baal  there  wefe  "  the  god  of  heaven  " 
(El)  and  other  deities;  human  sacrifices  as  a  means  of  propitiat- 
ing the  divine  wrath  were  not  tmcommon.  fiut  in  tne  Syrian 
mytholoi^  foreign  influences  frequently  betray  themselves. 
Over  against  its  want  of  originality  must  be  set  the  fact,  not 
merely  that  Sytian  culture  ultimately  spread  extensively  towards 
the  West,  but  that  the  Syrians  (as  b  shown  by  the  inscriptions 
of  Teima,  &c.)  fong  before  tbe  Christian  era  exercised  vfti  the 
northern  Arabs  a  perceptible  xnfhience  which  afterwards,  about 
the  beginning  of  the  ist  century,  became  much  stronger  through 
the  kingdom  of  the  Nabataeans.  The  art  of  writing  was 
derived  by  the  Aiaba  txom  the  Syriana* 


Something  about  the  aoeieiit  iMlitteal  and  gtoRraphical  re!»* 
tions  of  Syria  can  be  gleaned  from  Egyptian  soutces,  espectally 
in  connexion  with  the  campaigns  of  Tethmosis  (Thothmes)  IIL 
in  westim  Asia  and  the  administration  of  Amenophis  (Amen- 
hotep)  IV.  (the  Tell  el-Amarna  Letters).  The  Egyptians  desig- 
nated their  eastern  neighbours  collectively  as  *Amu.  Syria  up 
to  and  beyond  the  Euphrates  is  called  more  precisely  $afai  (or 
Zahi),  and  i»  regarded  as  consisting  of  the  following  parts: 
(1)  Rutenu,  practically  the  same  as  Palestine  (occaaionaUy 
Palestine  with  Coele^ria  is  called  Upper  Rutenu,  as  distil* 
guished  from  Lower  Rutenu  extending  to  the  Euphrates);  {2) 
the  land  of  the  Rheta  (sometimes  reckoned  as  belonging  to  RutcOQ 
with  Kadesh  on  the  Orontes  as  its  capital  in  the  Ramesside 
period;  (i)  Naharina,  the  land  on  both  sides  ol  the  Euphrates 
(extending,  strictly  speaking,  beyond  the  Syrian  limits). 
The  Canaanites  in  general  are  called  Kharu.  From  these  lands 
the  Egyptian  kings  often  derived  rich  booty,  so  that  in  those 
days  Syria  must  have  been  civilized  and  prosperous.  Moreover, 
we  possess  enumerations  of  towns  in  the  geographical  lists  of 
the  temple  of  Kamak  and  in  a  hieratic  papyrus  dating  about 
200  years  after  Tethmosis  III.  Some  of  these  names  can 
be  readily  identified,  such  as  Aleppo,  Kadesh,  Sidon,  and  the 
like,  as  well  as  many  in  Palestine.  The  Toll  el-Amarna  Lettecs 
(15th  century  B.C.)  shew  Syria  held  in  part  by  Egyptian  viceroys, 
who  are  much  preoccupied  with  southward  movements  in  th^ 
Buka'a  and  the  rest  of  the  interior  beyond  their  control,  due  to 
pressure  of  Amorite  peoples,  and  of  the  Mitanni  and  the  Kheta, 
whose  non-Semitic  blood  was  mingled  with  that  of  the  Aramaeans 
even  in  Palestine.  On  the  latter  in  Syria,  see  Hithtes.  It  need 
only  be  said  here  that  this  people  bulked  most  largely  in  the 
relations  of  Egypt  with  Syria  from  the  i6th  to  the  14th  cen- 
turies. During  the  reign  of  Rameses  II.  it  was  centred  on  the 
upper  Orontes  (Kadesh)  and  had  comparatively  free  access  t6 
Palestine  and  the  Egyptian .  border.  .  Later  on  we  find  Kheta 
focused  farther  north,  on  the  middle  Euphrates  (Carchemi^h)^ 
and  more  or  less  cut  off  from  Egypt  by  the  Hebrew  state. 
They  or  their  confederacy  remained,  however,  the  most  power- 
ful of  the  Syrian  elements  till  the  westward  extension  of  Assyria 
about  1050  B.C.,  under  Tiglath-Pileser  I.  Late  in  the  8th  cen- 
tury Sargon  III.  took  Carchemish  and  ended  Hittite  power. 

With  the  fall  of  the  Kheta  the  Aramaeans  were  the  people 
who  held  the  most  important  towns  of  Syria,  gradually  advancing 
unfil  at  last  they  occupied  the  whole  country.  Of  the  Aramaean 
stocks  named  in  Gen.  x.  23,  zxii.  2X  seq.,  very  little  is  known,  but 
it  is  certain  that  Aramaeans  at  an  early  period  had  their  abode 
close  on  the  northern  border  of  Palestine  (in  Maachah).  A  great 
part  was  played  in  the  history  of  Israel  by  the  state  of  Aram 
Dammesek,  i.e.  the  territory  of  the  ancient  city  of  Damascus; 
it  was  brought  into  subjection  for  a  short  time  under  David. 
The  main  object  of  the  century-long  dispute  between  the  two 
kingdoms  was  the  possession  0/  the  land  to  the  east  of  the  Jordan 
(l^auran,  and  especially  GHead).  Another  Aramaean  state  often 
mentioned  in  the  Bible  is  that  ,of  Aram  Zobah.  That  Zobah 
was  situated  within  Syria  is  certain,  though  how  far  to  t^e  >vest 
or  north  of  Damascus  is  not  known;  in  any  case  it  was  not  far 
from  Qamath  (^amah).  Qamath  in  the  valley  of  the  Orontes, 
at  the  mouth  of  the  Buka*a  valley,  was  from  an  early  period  one 
of  the  most  important  places  in  Syria;  according  to  the  Bible, 
its  original  inhabitants  were  Canaanites.  The  district  belonging 
to  it,  including  amongst  other  places  Riblah  (of  importance  on 
account  of  its  situation),  was  not  very  extensive.  In  735  B.C. 
Tiglath-Pileser  II.  compassed  the  overthrow  of  the  kiVigdom  <4 
Damasctis;  he  also  took  Arpad  (Tel  Arfad),  an  important  place 
three  hours  to  the  north  of  Aleppo.  Hamath  was  taken  by 
Sargon  in  720.  Henceforward  the  petty  states  of  Syria  were  at 
all  times  subject  to  one  or  other  of  the  great  worid-empires,  and 
were  still  in  dispute  between  Babylonia  and  Egypt  as  late  ai 
Necho.  Thereafter  the  Mesopotamian  powers  prevailed,  even 
if  in  some  cases  a  certain  degree  of  independence  was  preserved, 
as  e.g.  by  the  Phoenician  cities.  These,  however,  in  spite  of 
more  than  one  revoh,  continued  to  supply  fleets  to  the  iVrsians 
dowQ  to  the  time  of  the  Macedonia  invasion  {$^2  B.C.),  an^ 
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iiluAl^%rift"raJiafeed'cMitp4riliyeIy  peaceful  first  under  its 
own  local  governors,  and,  after  Darius,  as  a  satrapy,  till  its 
ftbjugation  by  Aleicander.  •  Alien  domination  alone  has  been 
rf>ie  toeon«ct'fhMehdet(q;''of  this  long  strip  of  land  to  break 
up  into  hostile  belts. 

The  itiuidatiini  of  iitlnlerous  ^Cr^  dties  shortly  after  Alex- 
ander's time  was  of  great  in^>ortance  for  Syria  (see  e.g.  AimocH). 
The  GniiedkKSyriaB  citilikatioB  eateaded  far  to  the  south  down 
both  sidM  of  Jordan,  andi  but  lot  the  Maccabaean  revival, 
would  have  absorbed  the  Jews.  The  Seleuddae  had  severe 
struggles  with  the  Ptolemies  for  the  possession  of  the  southern 
part  of  Syria. 

After  having  been  reckoniKd  for  a  short  time  (from  83  to  69 
B.C.)  among  the  dominions  of  Ttgranes,  kin^  of  Armenia,  the 
country  was  conquered  for  the  Romans  by  Pompey  (64-63  B.C.). 
It  is  impossible  here  to  follow  in  detail  the  numerous  changes 
in  the  distribution  of  the  territory  and  the  gradual  disappearance 
of  particular  d>niasties  which  maintaii^ed  a  footing  for  some  time 
longer  in  Chalcis,  Abila,  Emesa  and  Palestine;  but  it  is  of  special 
interest  to  note  that  the  kingdom  of  the  Arab  Nabatacana 
was  able  to  keep  its  hold  for  a  constderable  period  on  the  north 
IS  far  as  Damascus.  In  the  year  40  B.C.  S3rria  had  to  endure  a 
sadden  but  brief  invasion  by  the  Parthians.  The  country  soon 
became  one  of  the  most  important  provinces  of  the  Roman 
Empire;  its  proconsutship  was  from  the  first  regarded  as  the  most 
desirable,  and  this  eminence  became  still  more  marked  after- 
wards. Anlioch,  adorned  with  many  sumptuous  buildings;  as 
the  chief  town  of  the  provinces  of  Asia,  became  in  point  of  size 
the  third  city  of  the  empire  and  an  eastern  Rome.  '  The  high 
degree  of  civilization  then  prevailing  in  the  country  is  proved 
by  its  architectural  remains  dating  from  the  early  Christian 
centuries;  the  investigations  of  Dc  Vogii6,  Butler  and  others, 
have  shown  thatirom  the  ist  to  the  7th  century  there  prevailed 
ia  north  Syria  and  the  ^auran  a  special  style  of  architecture 
—partly,  no  doUbt,  following  Graeco-Roman  models,  bm  also 
showing  a  great  deal  of  originality  in  details. 

The  administrative  divisions  of  Syria  during  the  Roman  period 
varied  greatly  at  dijlerent -times.  Hadrian  made  three  provinces 
of  it,  Syria,  Syria  Phocnice  and  Syria  Pafcsiina.  At  the  beginning 
of  the  5th  century  we  find  the  following:  (i)  Syria  Euphratensis, 
which  had  for  iu  capital  Hierapolis  (qji.).  (2)  Syria  I.,  or  Cocle- 
syria,  having  Antioch  as  its  capital.  The  name  Coelesyria  (1^  KotXi^ 
2«pla),  no  doubt,  was  applied  originally  to  the  valley  ("  hollow") 
between  Lebanon  and  Anti-Lebanon,  but  was  afterwards  ex- 
tended to  the  district  stretching  eastwards  from  the  latter  range. 
{3)  Syria  II.,  or  Syria  Salataris,  with  Apamea  as  capital.  (4) 
Rioenice  Maritima;  capital.  Tyre.  (S)  Phocnice^d  Libanum; 
capital,  Emesa  (Horns).  To  this  division  Damascus  and  Palmyra 
belonged;  occasionally  they  were  reckoned  to  Coelesyria,  the 
middle  strip  of  coast  bemg  designated  Syrophoenicia.  (6,  7,  8) 
Palestina  I.,  II.  and  III.  (9)  Arabia  (capital,  Bostra),  which 
embraced  all  the  region  from  the.  IJauran  to  the  Arnon,  and 
ilurted  the  Jordan  valley,  stretching  southwards  to  Pctrac. 
Through  the  kingdom  of  the  Nabataeans  Roman  influence  pene- 
trated from  Syria  far  into  northern  Arabia. 

In  616  Syria -was  subjugated  for  a  brief  period  by  the  Persian 
(iboro^s  II.;  from  6a2  till  628  it  was  again  Byzantine;  636  and 
the  immediately  following  years  saw  its  conquest  by  the  Mahom'> 
medans  (see  Caliphate).  Moaviya,  the  first  Omayyad  caliph, 
chose  Damascus  for  his  residency  "but  m  750  the  capital  of  the 
empire  was  removed  by  the  Abbasids  to  Bagdad.  Under  the 
early  caliphs  the  Arabs  divided  Syria  into  the  following  military 
districts  igonds).  (i)  Filistin  (Palestine),  consisting  of  Judaea, 
Samaria  and  a  portion  of  the  territory  cast  of  Jordan;  its  capital 
was  Ramleh,  Jerusalem  ranking  next.  (2)  Urdun  Oor<ian)t 
of  which  the  capital  was  Tabaria  (Tiberias) ;  roughly  speaking, 
it  consist ed'of  the  rest  of  Palestine  as  far  as  Tyre.  (3)  Damas- 
cus, a  district  which  included  Baalbek,  Tripoli  and  Beirut,  and 
also  the  ]^auran<  (4)  Qoros.  including  9axnath.  (5)  Kinncsrin, 
concsponding  to  northern  Syria;  the  capital  at  first  was  Kin- 
nwrin  (Qinna^rrn)  to  the  south  of  Waleb  (Aleppo),  by  which  it 
«^  afterwards  superseded.     (6)  The  sixth  district  was  the 


military  frontier  Qaw/^m)  bordering  upon  the  Byzantine 
dominions  in  Asia  Minor.  During  the  struggles  of  the  Mahom- 
medan  dynasties  for  the  possession  of  Syria  the  country  stiU 
enjoyed  a  considerable  degree  of  prosperity. 

In  the  crusading  period  the  kingdom  of  Jerusalem,  whose  rulers 
were  never  able  to  establish  a  foothold  to  the  east  of  the  Jordan, 
extended  northwards  to  Beirut;  next  to  it  lay  the  countship  of 
TripbH  on  the  coast;  and  beyond  that  in  north  Syria  was  the 
principality  of  Antiodi.  Syria  suffered  severely  from  the  Mongol 
invasions  (1260),  «^nd  it  never  recovered  its  former  prosperity. 
In  X516  the  Ottomans  took  it  from  the  Egyptian  Mamelukes.' 
For  its  subsetjuent  history,  see  Turkey:  History.  Its  medieval 
importance  as  an  intermediary  of  trade  between  Europe  and  the 
East  was  ^eatly  impaired  by  the  opening  of  the  Red  Sea  route, 
and  finally  abolished  by  the  Suez  Canal;  arni  Syria  is  at  present 
important  mainly  for  the  sentimental  reason  that  it  contains 
the  holiest  places  of  Judaism  and  Christianity,  and  for  the 
strategic  reason  that  it  lies  on  the  flank  of  the  greatest  trade-! 
route,  of  the  easteri)  hepiisphere. 

BiBUOCBAPHV.-'-Cen«ro/  Works'.  C.  Ritter,  Erdkunde  (i8<u*-, 
185s),  xvli,.;  E.  Keclus.  Nota.  glog.  univ.,  Asie  antiriture  (1884}; 
C.  Baedeker  and  A.  Socin,  Handbook  to  Syria  and  Palestine  (I906) ; 
V.  Cuinet.  Syrie,  Lihan  et  Paiesttns  (1896);  D.  G.  Hogarth,  A.  E. 
Shipley  and  H.  Winckler,  art.  "Syria,*'  iti  Eney,  Sib.  (1903); 
L.  Lortet,  La  Syrie  d'aujourd^kui  (1884). 

Travels  atid  Exploration;  T.  L.  Burckhardt,  Travels  in  Syri^ 
(T822):  J.  L.  Porter,  fire  Years  in  Damascus  (r855);  J.  Barker, 
Syria  dnd  Egypt  (1876};  R.  F.  Burton  and  C.  F.  T.  Drake.  Unex- 
i^ored  Syria  (1872);  A.  von  Kremer,  Mittdsyrien  und  Damascuf 


(1853):  W.  S.  and  Lady  A.  Blunt,  Bedouins  of  the  EupkraUs  {1879; 
M.  von  Oppenheim,  vont  Mitielmeer  zum  Persischen  GolJ  (iSK 
C.  E.  Sacnau,  Am  Eubhrat  u.  Tigris  (1000);  C.  Humann  and  _. 
Puchstein,  Reisen  in  Nord-Syrien,  &c.  (1800);  W.  F.  Ainsworth, 
Personal  Narrative  of  the  Euphrates  Expedition  (1888),*  and  Traeeh, 
&c.  (18^) ;  G.  L.  Bell,  The  Desert  and  tie  Sown  (1907) ;  H.  C  Butler, 
Amer.  Arch,  £xfr.  to  Syria  (1904). 

History:  G.  Maspero,  Hist.  ane.  des  peu^s  de  V orient  dassiqu4 
(1 897-1 898);  W.  M.  F.  Petrie,  Syria  and  Egypt  from  tke  Tell  el- 
Amama  Letters  (1898). 

Specidl  Works:  G.  E.  Post,  Flora  <tf  Syria^  Palestine,  &c.  (1896); 
C.  }.  M.  De  Voga6,  Architecture,  fife,  Syrie  centrale  (1865-1877); 
Zwicdin^k  v. .  Siidcnhorst,  Syrien  u.  seine  Bedeutungfur  din  Welt- 
handtl  (1873);  R.  E.  BrQnnow  and  A.  v.  I>omaszewski,  Die  Procincia 
Arabia  (1905);  E.  Rcnan.  Mission  de  PMnide  (1864-1874);  G.  A. 
Smith.  Hist,  Geog.  of  the  Holy  Land  (7th  ed.,  1900) ;  G.  Perrot  and 
C.  Chipicz,  Hist,  de  I' art  dans  I'antiguM  (1885-1887),  vols.  iii.-iv.: 
H.  V.  Hilprecht,  Explorations  in  Bible  Lands  (1903).  On  coins, 
see  article  Kumisuatics,  and  Dicudonn6,  Milanges  numism.  (Paris, 
1909).  On  recently  discovered  inscriptions  see  Amer.  Joum, 
ArcnaetU.,  vols,  x^  xt.,  xiL  See  also  works  quoted  s.vo.  PHOE^acIA ; 
Palestine;  Lebanon;  Hittites;  Crusades;  Tujucey;  Persia: 
Ancient  History.  (D.  G.  H.) 

SYRIAC  XANOUAOB.  Syriac  is  the  eastern  dialect  of  the 
Aramaic  language  which,  durfaig  the  early  centuries  of  the^ 
Christian  era,  prevailed  in  Mesopotamia  and  the  adjoining- 
regions.  Its  main  centres  were  at  Edessa  and  Nisibis,  but  it  was 
the  literary  language  of  practically  all  the  Christian  writers 
in  the  region  east  of  Antioch,  as  well  as  of  the  Christian  subjects 
of  the  Persian  empire. 

All  the  Semitic  languages*  are  built  up  from  triliteral  roots:' 
that  is,  the  great  majority  of  the  words  are  derived  from  a  simple 
verbal  form,  of  which  the  essential  elements  are  three  consonants.* 
This  form  is  seen  in  the  3rd  pers.  sing.  perf.  of  the  verb,  e.g.- 
Aram,  qtdl  or  ^'(al  ("  he  killed  "),,  which  coitesponds  to  Heb. 
qdtal  and  Arab,  qatala.  The  vowels  play  no  part  in  df  fferentiftt-" 
ing  the  roots,  for  the  vowds  are  practically  the  same  In  th^' 
corresponding  forms  of  every  root.  The  form  q*f<sl  illustrates' 
one  main  peculiarity  of  Aramaic,  as  op|)osed  to  the  other  Semitic' 
languages,  vis.  its  paucity  of  vowels:  for  where  Hebrew  has  twa' 
full  vowels--a  long  and  a  short—  in  qStal,  and  Arabic  has  three 
short  vowels  in  qatala,  Aramaic  has  only  one  short  vowel,  thfit 
sound  *  between  q  and  (  being  merely  a  half  vowel  which  is  not 
indicated  in  Syriac  writing.  Another  chief  characteristic  of 
Aramaic  appears  in  nouns,  viz.  the  entire  absence  of  a  prefixed 
definite  article.    Aramaic  gives  to  the  noim  instead  an  ending  d,^ 

» On  the  place  cif  Arantaifc  among  the  Semitic  languages,  and  «( 
.Syriac  among  the  various  dialects,  iee  Semitic  LangVaOBS. 
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making  tbe  scxalled  "  emphatic  "  state.  In  the  older  Aramaic 
dialects  this  is  used  exactly  as  the  noub  with  prefixed  article 
ia  used  in  other  languages;  but  in  Syziac  the  emphatic  state 
has  lost  this  special  function  of  making  the  noun  defiiute,  and 
has  become  simply  the  normal  state  of  the-  noun.  The  main 
grammatical  distinction  between  Syriac  and  all  the  west 
Aramaic  dialects  is  that  in  Syriac  the  3rd  per^n  of  the  imperfect 
(singular  and  plural)  of  the  verb  begins  with  n,  but  in  west 
Aramaic,  as  in  the  other  Semitic  languages,  it  begins  with  y. 

When,  in  the  5th  century  ajd.,  owing  to  theological  differences 
the  Syriac-using  Chiistians  became  divided  into  Nestorians  or 
East  Syrians  and  Jacobites  (Monophysites)  or  West  Syrians, 
certain  differences  of  pronunciation,  chiefly  in  the  vowels,  began 
to  develop  themselves.  The  East  Syrians  in  most  cases  kept 
the  more  primitive  pronimdation:  e.g.  the  old  Semitic  d  with 
them  remained  J,  but  with  the  Jacobites  passed  into  d.  One 
very  tangible  difference  appears  in  the  fact  that  the  name  Jesus 
was  by  the  East  Syrians  written  and  pronounced  Isk^,  by  the 
West  Syrians  YeshU, 

.  The  Syriac  alphabet,  which  derived  Its  letters  from  forms 
ultimately  akin  to  those  of  the  Old  Hebrew  and  Phoenician 
alphabets,  has  the  same  twenty-two  letters  as  the  Hebrew.  And 
as  in  Hebrew,  the  six  letters  bgdhpiVK  aspirated  when  imme- 
diately preceded  by  any  vOwel  sound.  On  the  other  hand,  the 
guttural  letters  affect  the  vowels  much  less  than  in  Hebrew:  their 
chief  effect  is  when  final  to  change  the  preceding  vowel,  if  other 
than  aot  d,  into  a,  but  even  this  is  not  always  the  case.  *  The 
vowels,  which  are  ten  in  number  (&aeeIi5o11u),were,  as  usual 
in  the  Semitic  languages,  indicated  only  partially  by  the  use  of 
consonants  as  vowel-letters  *  and  by  means  of  certain  diacritical 
points,  so  long  as  Syriac  remained  a  living  language.  But 
about  the  time  when  it  began  to  be  supplanted  by  Arabic,  two 
systems  of  vowel-signs  were  invented,  one  for  the  West  Syrians, 
who  borrowed  the  forms  of  Greek  vowels,  and  the  other  more 
elaborate  for  the  East  Syrians,  who  used  combinations  of  dots. 
Neither  system  completely  differentiates  long  and  short  vowels; 
the  Nestorian  scheme  is  the  more  satisfactory,  thotigh  more 
cumbrous. 

Where  the  same  root  exists  in  Arabic,  Syriac  and  Hebrew,  its 
fundamental  consonants  are  usually  tfa«  same  in  all  three 
languages.  But  letters  belonging  to  the  same  group  occasionally 
interchange.  As  regards  the  dentals  and  sibilants  there  are  one 
or  two  rules  which  govern  the  interchange,  in  the  manner  of 
a  Grimm's  Law.  (1)  Where  Arabic  has  an  ordinary  dental, 
Syriac  and  Hebrew  have  the  same;  but  where  Arabic  has  an 
aspirated  dental  {e.g.  th),  Syriac  has  an  ordinary  dental  /,  but 
Hebrew  has  a  sibilant  {sh).  (2)  Hebrew  has  one  more  sibilant 
than  Arabic  or  Syriac:  thus,  as  corresponding  to  s  (jdmeibA), 
s  {sin)  sh  in  Hebrew,  Arabic  has  only  s  {ski)  sh^  while  Syriac  has 
a  different  pair  s  {sOmekh)  sk.  Hebrew  sOmeih  is  represented 
by  Ar.  sin  and  Syr.  sdmekh;  but  Heb.  sim  (Syr.  sdmekh)  is  repre- 
sented by  Ar.  sk,  while  Heb.  and  Syt.  sk  is  represented  by  Ar. 
stn.  As  regards  this  crossing  of  s  and  sh,  Arabic  has  with  it 
the  other  south  Semitic  language,  Ethiopic:  the  evidence  as  to 
tbe  other  north  Semitic  language,  Assyrian,  Is  conflicting. 

In  vowel-sounds  Syriac  is  clearly  more  primitive  than  Hebrew 
(as  pointed  by  the  Mafisoretes),less  so  than  Arabic.  Thus  Ar. 
and  Syr.  a  is  often  thinned  in  Hebrew  into  i  (I  when  accented), 
as  in  the  first  syllable  of  Ar.  qaUala^Syr.  qaftU'^Heh.  qi^tU. 
But  the  second  syllable  of  the  same  word  shows  Syriac  siding 
with  Hebrew  against  Arabic.  Again  the  primitive  4  of  Arabic  is 
in  the  older  (Nestorian)  pronunciation  of  Syriac  maintained, 
whUe  in  Jacobite  Syriac  and  in  Hebrew  it  passes  into  0\  thus  Ar. 
^iiU  Ncftorian  fd^it- JacobiU  and  Hd>rew  q9fi.   Again  Syriat 

*  Tt  nia)r  Indeed  be  remarked  that  Syriac,  which  Is  generally 
more  primitive  in  its  sounds  than  Hebrew,  shows  a  more  advanced 
stage  of  weakenin|(  as  regards  the  ^tturals:  thus  in  a  good  many 
forms  it  has  mibstJtated  dUf  for  initial  kL  and  often  shows  a  dislike 
for  the  presence  of  two  gutturals  in  the  same  word,  weakening 
one  of  tnem  to  Olef.  A  much  more  advanced  stage  of  wakening 
b  seen  in  some  of  the  ot|ier  dialects. 

'  With  regard  to  this,  Syriac  has  one  jrreat  difference  ln» 
Hebrew,  via.  that  final  A  is  indicated  not  by  A«,  but  1^  d^f. 


maintains  the  diphthongs  ai  and  on,  which  in  HdHVW  haw 
usually  passed  into  i  and  d. 

The  accent  plays  much  leas  part  in  lengthening  and  altering 
the  vowels  in  Syriac  than  in  Hebrew,  but  thae  tte  wtll-marked 
cases,  of  lengthening  from  this  cause. 

A  few  words  may  now  be  said  about  the  three  main  parts  of 
speech— pvonounsy  nouns  and  verbs^ 

1.  PimuMtfM.— As  in  the  other  Semitic  languages,  these  stand 
almost  entirely  outside  the  system  of  triNteraJ  roots,  beingmainly 
derived  from  certain  demonstrative  letters  or  particles.  jEach  of 
the  personal  pronouns  (except  the  3rd  plur.)  exists  in  a  longer  and 
a  diorter  form:  the  one  is  used  as  a  nominative  and  Is  a  separate 
word,  the  other  is  attached  to  verbs  and  (in  a  slightly  different  form) 
to  nouns  to  express  the  accusative  or  genitive.  These  pronominal 
suflixes  are  of  milch  the  same  form  as  in  Hebrew,  but  produce 
less  change  in  the  vowels  of  the  words  to  which  they  are  attached. 
Demonstrative  adjectives  and  adverbs  are  formed  by  prefixing  tbe 
syllable  h&  ("tcce,  "behold")  to  other  pronominal  dements, 
and  interrogatives  similarly  by  prefixing  the  interrogative  syllable 
oy;  but  there  are  other  interrogative  pronouns.  The  relative 
consists  only  of  the  letter  d  Ondedinable)  prefixed  to  words. 

2.  Nouns  and  Adjectives.— The  Syriac  noun  has  three  states— 
the  absduU  (used  chiefly  in  adjectival  or  participial  predicates, 
but  also  with  numerals  and  negatives,  in  adverbial  phrases,  &c.), 
the  constmct  (wbkh,  as  in  Hebrew,  must  be  immediately  followed 
by  a  genitive),  and  the  emphatic  (see  above).  There  are  only  two 
genders  and  two  numbers:  the  neuter  gender  is  entirely  wanting, 
and  the  dual  number  is  not  recognixed  m  Syriac  grammar,  though 
there  are  plain  traces  of  it  in  the  language.  The  fem.  sing,  ending 
is  absolute  0,  construct  o/A.  emphatk  td  oi  "tha:  thus  the  fem. 
sing.  abs.  is  always  klentical  in  form  with  the  masc  ang.  emph. 
The  plural  endings  are— masc.  abs.  in,  const  ai,  emph.  I;  fem. 
abs.  An,  const,  dth,  emph.  dthd,  Syriac  is  not,  like  Arabic  and 
Hebrew,  confined  to  the  use  of  the  construct  for  the  ordiaaiy 
expression  of  the  genitive  or  possessive  relation:  for  it  has  a  pre* 
position  (d)yfhk:a  expresses  "of/'  "belonging  ta"  The  noun 
preceding  this  preposition  may  be  in  the  emphatic  state  or  may  (as 
IB  usually  the  case  when  the  noun  is  definite)  have  a  pleonastic 
suffix.  Thus  "  the  son  of  the  king  "  is  more  commonly  expressed 
by  b*rd  dh'malkd  or  b'rih  d'malkd  than  by  bar  nudM,  whereas 
the  latter  type  would  alone  be  permissible  in  Hebrew.  And  a 
genitive  with  prefixed  d  does  not  require  the  governing  noun  to 
precede  it  immediately,  as  must  be  the  case  when  the  construct 
IS  used.  This  is  one  of  the  many  respects  where  Syriac  has  gained' 
greater  flexibility  in  sjntitax  than  Hebrew. 

3.  Verbs. — ^The  Syriac  verb  is  remarkable  for  having  entirdy 
lost  the  original  passive  forms,  such  as  in  Arabic  can  be  formed  in 
every  conjtJ|;ation  and  in  Hebrew  are  represented  by  the  Pual  and 
Hophal.  For  these  Syriac  has  substituted  middle  or  reflexive 
forms  with  prefixed  eth  and  a  change  in  the  last  vowd.  The  simple 
active  q'lal  makes  its  passive  ethq'tel;  'the  intensive Jio/fjf  maxes 
ethqattal;  and  the  causative  aqf&  makes  etlaqfal.  The  inflexion 
of  the  verbs  is,  on  the  whole,  more  regular  than  in  Hebrew:  thus, 
to  take  one  instance,  the  3fd  plur.  fem.  impf.  negt'idn  corresponds 
better  to  3rd  plur.  masc  ne^'tin  than  does  the  equivalent  Hebrew 
form  tiqfdlnd  So  yi^flA.  But  the  most  important  peculiarity  of 
Syriac  verbs  is  again  in  the  sfihere  of  syntax,  and  shows  the  same 
progress  towards  nexibilityr  which  we  found  in  the  nouns.  Whereas 
the  Hebrew  verb  is  devoid  of  real  tenses,  and  only  expresses  an 
action  as  completed  or  as  in  process  without  indicatiog  time  past, 
present  or  future,  Syriac  has  by  the  hdp  of  an  auxiliary  verb 
constructed  a  set  of  tenses.    Thus  we  have — 

Pres.id^  "  he  kUU^"  "  he  U  kUUng  "  (sometimes  "  he  is  about 

Impf.  qdta  vA  "  he  was  kiUing." 
Put.  negfdl,  "he  wUl  kiU." 
Pf.  or  Aor.  q'fal  "  he  has  killed,"  "  he  kflled." 
PIup  or  Aor.  q'fal  tnX,  "  he  had  killed."  "  he  killed." 
The  same  progress  towards  flexibility  in  syntax  is  seen  In  the 
copious  supply  of  conjunctions  possessed  by  Syriac.     No  doubt 
the  tendency  towards  a  more  flowing  construction  of  sentences 
was  helped  by  the  influence  of  Greek,  which  has  also  supplied  a 
large  stock  of  words  to  the  Syriac  vocabulary.  (N.  M.) 

8TRIAC  LITERATURE.'  By  Syriac  is  denoted  the  dialect 
of  Aramaic  which,  during  the  early  centuries  of  the  Christian 
era,  prevailed  in  Mesopotamia  and  the  adjoining  regions.  The 
literary  use  of  Syriac  by  Christians  had  its  first  centre  in  Edessa 
(Syr.  Urh&i,  modem  Urfa),  where,  in  all  probability,  the  chief 
Syriac  versions  of  the  Bible  were  made.  The  use  of  the  same 
dialect  appears  in  the  earliest  Christian  literature  connected 

'The  sketch  of  the  history  of  Syriac  literature  here  presented 
is  based  on  Wright's  great  article  in  the  9th  edition  of  the  £iicy. 
Brit.,  which  was  afterwards  published  scparatdy  under  the  title  of 
A  Short  History  ej  Syriac  Literatwe  (London,  1894). 
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vlth  sach  Mcsopotamian  cities  as  NiSlbis,  Amid,  Mardin;Tagh- 
itth  and  Sefeucia-Ctcsiphon,  as  well  as  west  of  the  Euphrates 
at  such  centres  as  Mabbogh  (IficrapoUs)  and  Aleppo,  northwards 
at  Malatiak  and  Maiperkat  and  in  the  districta  of  Lake  Van  and 
Lake  Umia,  and  to  the  east  and  south-east  of  the  Tigris  in 
many  places  which  from  the  sth  century  onwards  were  centres 
of  Nestorian  Christianity  within  the  Sasanian  Empire.  In 
Fikstine  and  western  Syria,  the  home  of  pre-Christian  Aramaic 
dialects,  the  vernacular  Semitic  q>eech  had  under  Rmnan 
dominion  been  replaced  by  Greek  for  official  and  literary  pur- 
poses. Apparently  this  slate  of  things  lasted  till  after  the 
Mthommedan  conquest,  for  Barhebraeus'  tdls  us  that  it  was 
the  caliph  Walld  I.  (a.d.  705-715)  wbo,  out  of  hatred  to 
Christianity,  replaced  Greek  by  Arabic  as  the  language  of  ofRdal 
documents  at  Damascus.  Probably  (as  Duval  suggests)  the  use 
of  Syriac  in  these  regions  went  hand  in  hand  with  the  spread  ef 
the  monophysite  doctrine,  for  the  liturgies  and  formulas  of  the 
Jacobite  Church  were  composed  in  Syriac.  Similarly  the  spread 
of  Nestorian  dodges  throughout  the  western  and  south- 
ncstem  regions  of  the  Persian  Empire  was  accompanied  by  the 
ecclesiastical  use  of  a  form  of  Syriac  which  differed  vety  slightly 
JBdeet^from  that  employed  farther  west  by  the  Jacobites. 

So  far  we  have  spoken  qply  of  the  ChrisHan  use  oi  Syriac 
Oi\)it pagan  Syriac  Uterature  which  issued  mainly  ^m  ^arrfln, 
a  dty  about  one  day's  journey  south  of  Edcssa,  not  a  single 
enmple  appean  to  have  survived.  From  Christian  writers  we 
kam  that  ^arrin  continued  to  be  a  seat  of  pagan  worship  snd 
coUure  down  to  and  even  later  than  the  Mahommcdan  era. 
A  native  of  the  dty,  Thfibit  ibn  l^urra,  in  a  passage  from  a 
Syriac  work  oi  his  (now  lost)  quoted  by  Barhebraeus,  *  speaks  of 
the  pagaiusm  of  Qarr&n  as  distinguished  by  its  steadfast  resist- 
ance to  Christian  propaganda.  **  When  many  were  subdued  to 
emr  throng  petBecution,  oitr  fathers  through  God  were  stead- 
fast and  stood  out  manfully,  and  this  blessed  dty  has  never  been 
defiled  by  the  error  of  Nasareth. "  He  goes  on  to  attribute 
(he  world's  science  and  dvillzation  to  pagan  inventors;  but  it 
is  not  dear  whether  in  this  he  is  alluding  specially  to  the  culture 
(tf  his  own  dty.  Anyhow,  it  is  much  to  be  regretted  that  no 
Syriac  writing  from  ^arrin  has  survived.* 

Syiiac  fitenture  continued  in  life  from  the  3rd  to  the  14th 
centuiy  a.o.,  but  after  the  Arab  conquest  it  became  an  increas- 
ingly artifidal  product,  for  Arabic  gradually  killed  the  vernacular 
ue  of  Syiiac 

In  the  litctature  as  it  survives  many  different  branches  of 
writing  are  Tq>resen£ed — homilies  in  prose  and  verse,  hymns, 
^position  and  commentary,  litni*gy,  apocryphal  legends, 
libtoiical  romance,  hagiography  and  martyrology,  monastic 
IiHtMy  and  biography,  general  histoiy,  dogmatics,  philosophy 
and  sdence^  ecdedastkal  law,  &c  But  the  whole  is  domi« 
Bated  by  the  theok>gical  and  ecclesiastical  interest.  All 
chief  writers  were  bishops,  inferior  dergy  or  monks,  and 
^r  readers  -bdonged  to  the  same  classes.  When  wc  put 
uide  one  or  two  exceptionally  fine  pieces,  Bke  the  hymn  of 
^  soul  in  the  ^)0cryphal  Acts  of  Thomas,  the  highest  degree 
of  excdleace  in  style  is  perhaps  attained  in  staightfor- 
^ard  historical  narrative^such  as  the  account  of  the  Perso- 
^man  War  at  the  beginning  of  the  6th  century  by  the  author 
vfaopassesunderthenameof  Joshua  the  Stylite,  or  by  romancers 
^  bim  who  wrote  the  romance  of  Julian;  by  biographers  like 
aome  of  those  who  have  written  lives  of  saints,  martyrs  and 
eminent  divines;  and  by  some  early  writers  of  homilies  such  as 
^hiloxenus  (in  prose)  and  Isaac  of  Antioch  (in  verse).  Nearly 
a&  the  best  writers  are  characterized  by  a'  certain  .naive  and 
tamest  piety  which  is  attractive,  and  not  infrequently  display 
a  force  of  moral  indignation  which  arrests  attention,    llese 

^Ckfon,  syr^  tA^  Bruns,  p.  tao^  ed  Bedjan,  p.  txs;  cited  by 

Jj^on,  syr.,,i!a.  Bnina,  pw.176,  ed.  Bedjan.  p.  x68.  Thibit  was 
^  author  of  about  16  Syriac  works,  of  which  the  majority  sur- 
y^,  in  the  13th  ceritury,  but  all  are  now  lost.  Of  his  i^  Arabk 
"^tim  a  few  at  Icaat  survive;  see  Brockelmann,  CackichU  der 
^y^*^  tAttenlur,  I  217  000. 

On  this  sub^set.  see  a^eeially  Chwolsen's  5M6ifr  flMrf  SiaKMNift 


htter  qualities  are  even  more  apparent  fn  poetry  than  In  prose. 
There  are  indeed  but  few  qpedmens  of  Syriac  verse  which 
exnibtt  high  poetic  quality;  except  for  a  fairiy  c^ious  and 
occasionally  skilful  use  of  simile  and  metaphor^  there  is  little  of 
soaring  imagination  in  Syriac  ^ts.  On  the  other  hand  thef  e 
is  m\A  effwdve  rhetoric,  and  much  skilful  play  of  language.*  ( 

As  was  to  be  expected,  the  better  qualities  of  style  ware  more 
often  shown  during  the  eariy  centuries  when  the  language  was 
still  a  living  speech.  After  it  had  been  supplanted  by  Arabic 
in  the  ordinary  intercourse  of  life  its  literary  use  was  more  and 
more  affected  by  Arabic  words  and  constructions,  and  its  fre^ 
dom  as  a  vehide  of  thought  was  much  impaired.  Nevertheless^ 
so  late  as  the  13th  century  it  was  still  an  effective  instrument 
in  the  hands  of  the  most  many-sided  of  Syriac  authors,  th« 
eminent  Barhd>raeu9. 

For  the  general  history  of  culture  the  woric  of  Syriac  writers 
as  trnnslators  is,  perhaps,  as  important  as  any  of  their  original 
contributions  to  literature.  Beginning  with  the  earliest  versions 
of  the  Bible,  whidi  seem  to  date  from  the  2nd  century  a.d.^ 
the  scries  comprises  a  great  mass  of  translations  firom  Greek 
originals-^theoiogiod,  phfloeophical,  l^endary,  historical  and 
sdentlfic  In  a  fair  number  of  cases  the  Syriac  version  ha* 
preserved  to  us  the  substance  of  a  lost  original  text.  Often, 
moreover,  the  Syriat  translation  became  in  turn  the  parent  of  a 
later  Arabic  version.  This  was  notably  the  case  with  some  <d 
the  Aristotelian  writings,  so  that  in  this  fidd,  as  in  some  others^ 
the  Syriac  writers  handed  on  the  torch  of  Greek  thought  to  tha 
Arabs,  by  whom  it  was  in  turn  transmitted  to  medieval  Eiiropei 
The  eariy  Syriac  tnm^tions  are  in  many  cases  so  literal  as  to 
do  violence  to  the  idiom  of  their  own  language;  but  this  makes 
them  all  the  more  valuable  when  we  have  to  depend  on  them 
for  reconstructing  the  original  texts.  The  later  translators  us^ 
greater  freedom.*  It  was  not  from  Greek  only  that  translation^ 
were  made  into  S3nriac  Of  translations  from  Pahlavl  we  have 
sudi  examples  as  the  ver^n  of  pseudo-Callisthenes'  HisMy  cf 
AUxander,  made  in  the  7th  centui;y  from  a  Pahlavl  version  of  thtf 
Greek  original— that  of  KaiUah  ttnd  Dmnah  executed  in  the 
6th  century  by  the  periodeutCs  BOdh—and  that  of  Sindbad', 
which  dates  from  the  Sth  century;  and  In  the  late  period  of 
Syriac  literature,  books  were  translated  from  Arabic  into  Syriac 
as  weD  as  vice  versa. 

All  our  historical  sources  support  the  view  taken  above  that 
Edessa,  the  capital  of  the  kingdom  which  the  Gre^s  and 
Romans  called  Osrhoene,  was  the  earliest  seat  of  Christianity  in 
Mesopotamia  and  the  cradle  of  Syriac  literature.  But  as 
to  the  date  and  circumstances  of  its  evangelization  we  have 
little  rdiable  information.  The  well-known  legend  of  the 
correspondence  of  Abgar  Ukkftmft,  king  of  Edessa,  with 
Christ  and  the  mission  of  Addai  to  Edessa  immediatdy 
after  the  Ascension  was  accepted  as  true  by  the  historian 
Eusebius  (t34o)  on  the  faith  of  a  Syriac  document  pre- 
served in  the  offidal  archives  of  the  dty.  An  amplified  form  of 
the  same  tUny  is  furnished  by  the  Doctrine  of  Addai,  an  original 
Syriac  wmk  which  survives  complete  in  a  St  Petersburg  MS. 
of  the  6th  century,  and  is  also  represented  by  fsigments  in  other 
MSS.  of  the  5th  and  6th  centuries.  This  work  was  probably 
written  at  Edessa  about  the  end  of  the  4th  century.  It  adibi 
many  new  features  to  the  shorter  form  of  the  story  as  given  hy 
Eusebius,  among  which  is  the  noteworthy  promise  of  Christ 
about  the  impregnability  of  the  dty—"  Thy  dty  shall  be  blessed 
and  no  enemy  shall  ever  henceforth  obtain  dominion  over  it.  " 
This  is  probably  a  later  addition  made  to  the  legend  at  a  time 
when  sudi  facts  as  the  capture  of  Edessa  by  Lusius 
Quietus  in  X16  and  its  second  capture  and  the  destruction  of  its, 
kingdom  by  the  Romans  in  sz6  had  faded  from  memory.*' 

<  On  the  mechanbm  of  Syiiac  verse,  see  Duval's  admirable 
section  on  /a  poisie  syriague  {Liu,  fjr.*,  p.  10  sqq.). 

•  Cf.  Duval,  op.  dL  p.  303  seq.  . 

•  Cf.  Tixeront,  Orioms  3s  rRffiu  d'Edesse,  p.  03,  and  Duval, 
op»  ciLp.  99.    The  above  view  is  more  probable  than  that  taken* 
by  F.  C\Burkitt  (Eofft  Eastern  Christianity,  p.  14),  that  Eusebius 
knew  of  Christ's  promise  as  part  of  the  letter  to  Abgar,  and  pur- 
poidy  suppressed  it  as  inconsistent  with  historical  facta. 
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But  whether  in  its  longer  or  its  shorter  fonu,  the  whole  narrative  ; 
must  be  pronounced  unhistoriCal.  In  all  probability  the  first 
iking  of  Osrhoene  to  adopt  Christianity  was  Abgar  IX.,  son  of 
Ua'na,  who  reigned  from  aj>.  179  to  214  or  3x6,  and  the  legend 
has  confounded  him  with  an  earlier  Abgar,  also  son  of  Ma'ntX, 
who  reigned  first  from  B.ci  4  to  a.d.  7  and  again  from  a.d.  13 
.to  50.^  A  contemporary  of  Abgar  IX.  at  Edessa  was  the  famous 
Bardais&n,  himself  a  convert  from  heathenism,  who  was  of 
noble  birth  and  aJtabitui  of  the  Edesscne  court.  It  was  no  doubt 
partly  under  his  hiiluence — also  possibly  in  part  through  im« 
prcssions  received  by  Abgar  during  his  visit  to  Rome  about 
AJ>.  302 — that  the  king's  conversion  took  place.  But 
Christianity  must  have  reached  Edessa  some  thirty  to  fifty 
yezTs  earlier.  Our  oldest  native  historical  document  in  Syriac 
— the  account  of  a  severe  fiobd  which  visited  Edessa  in  Nov. 
^D.  aoi^—mentions  "  thcicmple  of  thechurch  of  the  Christians  " 
fis  overthrown  by  the  flood.  The  form  oC  this  notice  shows, 
as  von  Gutschmid  and  others  have  remarked,  that  Christianity 
was  not  yet  the  religion  of  the  state;  l)ut  it  must  for  some  time 
have  had  a  home  in  Edessa.  The  same  thing  is  seen  from  the 
faa  that  the  heresy  of  the  Marcionitcs  wa?  already  showing 
itself  in  this  district,  for  (in  Tixeronl's  words)  "  heresies,  in  the 
first  centuries  at  least,  only  spifcad  in  already  constituted 
Christian  commimitics."  And  by  a  skilful  picdng  together  of 
|he  date  furnished  by  the  oldest  Syriac  versions  of  the  Bible — 
such  as  the  derivation  of  the  Old  Testament  version  from  the 
Jews,  and  the  ahnost  exclusive  use  of  Tatian's  Diatessaron  as  the 
gospel  of  the  Syriac  Church  down  to  the  beginning  of  the  5th 
century — ^F.  C.  Burkitt  has  shown  it  to  be  probable  that  the 
preaching  of  Christianity  at  Edessa  reaches  back  to  the  middle 
9f  the  and  century  or  even  to  about  the  year  135.' 
.  The  Syriac  versions  of  the  Bible  are  treated  elsewhere  (see 
BmLE)  and  may  here  be  dismissed  with  a  brief  summary  of 
facts  and  opinions.  The  received  Syriac  Bible  or  Vulgate 
(called  the  PSshi^tft  or  "  simple  "  version  from  the  9th  century 
onwards^)  contains  all'  the  canonical  books  of  the  Old  Testa- 
ment.* In  the  New  Testament,  3  Peter,  a  and  3  John,  Jude 
and  the  Apocalypse  were  originally  left  out,  but  Syriac  versions 
were  made  at  a  later  time.  The  Feshitta  version,  of  the  Old 
Testament  must  have  been  originally  made  -  mainly  by  Jews, 
of  whom  we  know  there  were  colonies  m  Mesopotamia  in  the  2nd 
<;eDtuiy.  -  The*  translation  was  executed  entirely  from  the 
Hebrew,  but  underwent  later  revision  which  brought  it  more 
into  conformity  with  the  LXX — this  to  a  greater  degree  in 
fome  books  than  in  others.  The  Pcshitta  New  Testament — 
according  to  the  convincing  theory  which  at  present  holds  the 
fidd^— is  not  the  oldest  form, of  the  Syriac  version,  at  least  as 
regards  the  Goqiels.  From  the  beginning  of  the  3rd  to  the 
b<^nning  of  the  5th  century  Tatian's  Harmony  or  Diatessaron 
—whether  originally  compiled  in  Syriac,  or  compiled  in  Greek 
and  translated  into  Syriac — ^was  the  current  form  of  gospel 
in  the  Syriac  Church.  The  text  of  the  Gospels  underlying  it 
"  represents  the  Greek  text  as  read  in  Rome  about  a.d.  270." 
Slightly  bter  was  nude  the  Old  Syriac  version  of  the  separate 
Gospels,  which  survives  in  two  MSS. — the  Curetonian  and  the 
Sinaitic— in  two^diileriog  forms:  but  this  never  obtained  much 
currency.  Its  text  "represents,  where  it  differs  from  the 
t)iatessaron,  the  Greek  text  as  read  in  Antioch  about  a.d.  200." 
Then  at  the  beginning  of  the  5th  century^  by.  the  efforts  of  the 
I'  'See  esfMcially  Lipnut,  Die  ed^seniacbe  Abgar-Sage  (1880^, 
and  the  brilliant  analysis  of  the  legend  by  A  von  Gutschmid  in 
Mint,  de  I'acad.  impcr.  des  xiences  de  St  Pilersbourv,  tome  xxxv. 
No.  I.  The  above  dates  for  the  kings'  reigns  ase  taken  from  von 
Gutschmid. 

'  Incorporated  In  the  Chronicle  of'  Ed$isa  (Hallier's  edition, 
p.  145  sqq.). 

■  Early  Eastern  CkristianHy,  Lecture  IT. 

*  See  the  oqplanotion  in  Burkiu,  cp.  ciL  p^  41  sea. 

*  The  MSS.  whkh  contain  the  Syriac  Massorak  or  tradition  of 
the  reading  of  the  text  pass  over  Chronicles,  Ezra  and  Nehcmiah, 
and  In  the  case  of  the  Nestorians  also  Esther.  But  all  these  books 
are  quoted  by  Aphraates. 

*  That  of  F.  C.  Burkitt.  See  especially  his  5.  Ephraim's  Quotations 
Pom  the  Gospd  (Cambridge,  1901):  Evangdum  da-mepharreihe 
(Cambrklge,  1904).  and  the  above  cited  Lecture. 


master^  RabblUft,  who  was  ^ishop;of  Edessa  from '41 1-411  to 

43  5»  *■  uc^  version  or  recension  of  the  Go^tels  waa  made  and 
incorporated  in  the  Peshjtta  or  Vulgate,  the  use  of  the  Diates- 
saron being  hencei^orth  proscribed.  RabbtUd's  text  of  the 
Gospels  *'  represents  the  Creek  text  as- read  in  Antioch  abouV 
A.D.  400."  The  history  of  the  Peshitu  icenderiog  of  the  Acts  and 
Epistles  is  less  clears  apparency  the  earliest  Syrian  writers 
used  a  text  somewhat  dlffecent  froo^  that  which  afterwards 
became  the  standard.^ 

Of  the  large  number  of  Apocryphal  books  existing  in  Syriac* 
the  majority  have  been  translated  from  Greek,  one  or  two 
(such  as  Bar  Sir&  or  Ec<ieiuuii(us^  from  Hebrew,  while  some 
(like  the  Doctrine  of  Addai  above  referred  tq)  are  original  Syriac 
documents.  Special  mention  may  be  made  here  of  the  tale  of 
AJIjnl^ir; — the  wise  and  virtuous  secretary  of  Sennacherib,  king  of 
Assyria — and  of  his  wicked  nephew  N&dh&n.  This  is  the  Syriac 
version  of  a  narrative  which  has  had  an  extraordinary  vogue 
in  the  world's  literature.  It  is  now  known  to  have  existed  in 
Aramaic  as  far  back  as  the  5th  century  B.c.,*appearing  on  Jewish 
papyri  which  were  lately  discovered  by  the  German  mission  to 
Elephantine.*  It  appears  to  be  traceable  in  its  Greek  dress  ia 
writings  of  the  philosopher  Democritus  and  the  dramatist 
Mcnandcr;  it  was  certainly  known  to  the  author  of  Tobit 
and  perhaps  to  the  author  of  Daniel;  some  would  trace  its 
influence  in  the  New  Testament*  in  the  parable  of  the 
wicked  servant  and  elsewhere;  it  was  known  to  Mahomet 
and  is  referred  to- in  the  Koran;  it  has  been  included  among 
the  talcs  in  the  Arabian  Nigkls't  and  it  survives  in  a  good 
many  versions  ancient  and  modem.  The  old  Syriac  version, 
which  is  to  be  found  in  a  number  of  MSS.,  was  probably  made 
from  an  early  Aramaic  version*  if  not  from  the  original  itself 
(which  must  surely  have  been  Semitic).  The  Syriac  has  in  turn 
become  the  parent  of  the  Arabic,  Armenian  and  Ethiopic— 
possibly  also  of  the  Greek  and  Slavonic  versions."* 

Another  deeply  interesting  Syriac  Apocryphon  is  the  Acts  oj 
Judas  Thomas  (i.e.  Judas  the  Twin)>  which  is  included  in  the 
collection  of  A  pocryphal  Acts  of  the  A  postlcs,  The  A  cis  of  Thomas 
is  Jiow  gjcnerally  recognised  to  be  an  original  Syriac  work  (or 
"  novel, "  as  Burkitt  calls  it),  although  a  Gredc  version  also. 
exists.  'It  4eems  to  have  arisen  in  Gnostic  circles,  and  its  ten- 
dency B  wholly  in  favour  of  asceticism  and  celibacy.  Among 
itfi  peculiarities  is  the  fact  that  Judas  Thomas  is  regarded  as 
the  twin  brother  of  Christ.  The  author  has  incorporated  in 
it  the- finest  poem  to  be  found  in  all*  Syriac  literature,  the 
famous  Hymn  of  the  Soul.  This  depicts  the  journey  of 
the  soul  from  he^en  to  earth,  its  liie  in  the  body, 
and  its  final  return  U>  the  heavenly  home^  under  the  figure 
of  a  Parthian  prince  who  is  sent  from  the  court  of  his  parents 
to  the  land  of  Egypt  to  fetch  the  serpent-guarded  pearl; 
after  a  time  of  sloth  and  forget  fulness  he  fulfils  his  quest, 
and  returns  triumphant  and  again  puts  on  the  heavenly  robe. 
According  to  Burkitt,  the  hymn  must  have  been  composed 
before  the  fall  of  the  Arsacids  and  the  commencement  of 
the  Sasanian  Empire  in  324.  It  is  plainly  Gnostic  and 
may  perhaps  have  been  composed..by  Bardf^^a  or  his  son. 
Harmonius.^^  :   !    !     • 

Among  recent  editions  of  Apocrypha  in  Syriac.  jpridy  be  men- 
ticned  those  of  the  Apocalypse  of  Baruch,  the  Epiitk  of  Baruch, 

'  For  the  later  Monophysite  versions^  none  of  which  attained 
much  fx>pularity,  sec  Wyi^ht's  Svr.  Lu,  pp,  l3-fi7i  and  for  the  single 
Ncstorian  attempt  at  revision,,  ibid.  p.  19. 

•Soc  the  lists  In. Wright,  0^  cU.  pp.  5  seq.  25-27,  and  Duval, 
Utk  5yr.»  ch.viii. 

•See  F.  Nau.  Hittoire  et  sagesse  d'Ahihar  VAstyrien  (Paris. 
1909}*  P"  286  MM. 

"See  especially  The  Story  of  Ahikar  from  the  Syriac^  Arabic, 
Armenian,  EtMopic,  Creek  and  Slavonu  Versions,  by  F.C.  "Cony- 
beare,  J.  R.  Harris  and  A  S.  Lewis  (Cambridge,  1898);  and  Nau, 
op.  cit.    The  latter  has  a  very  full  bibliography. 

"Of  the  Apocryphal  Acts  ofihe  Apostles  there  is  the  well-known 
edition  and  translation  by  Wnght  (Loridon.  1S71):  the  Acts  of  JudaS 
were  re-edited  by  Bcdjan  in  the  3rd  volume  of  Acta  martyfum  d 
sanctorum  (Paris.  1892):  of  the  Hymn  of  the  Sotd  thert  is  a  fresh 
edition  and  translation  by  A.  A.  Bcvan  (Cambridge.  1897).  Set 
.also  Lecture  VL  in  Burkitt  s  Etuiy  Eastern  Chmtivtity, 
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tad  Ik  THtama0<if44^m^y  M.  Ummj»ifin&B*sJP^chtia 
Syriaca,  vol.  it). 

Lives  of  sainU  and  martyrs  fonn  a  lane  group  among  Symc 
books.  Among  jBucfa  documents  connected  with  the  eady  bistoQr 
of  Edessn  we  have,  besides  the  Doctrine.  0f  Addai^  certain  martyr* 
dems,  thotc  of  Sbarbel  vid  fiarsamyi. assigned  to  the  reign  of 
Tnjaa,  and  those  of  GuiyB.  and  Shftm^nA  and  of  the  Deacon 
Hahblbh  under  Diocletian  and  I^iciniiis.  All  these  documents, 
Ifke  Addu,  belong  probably  to  the  and  half  of  the  4th  oentuiy, 
^  are  quite  imreliable  in  detail  for  the  historiaOi^  though  they 
nay  throw  some  light  on  the  conditions  of  life  a^  Ed^ssa  imdec 
Soman  government.  There  are  also  accounts  of  martyrdoms 
St  Samosftta'  (Asaemani,  Ada  Mati.  u.  12^147),  inchiding 
thst  of  St  AfBUfl  recently  publishe<i  by  Mader  (Paris»  igoa)* 
But  the  great  bulk  of  the  Syxiac  martyrdoms  have  their  acene 
farther  east,  within  the  PeiBian  dominionr 

The  life  aiid  writings  of  BardaifAn,  "  the  last  of  the  gnostics/' 
ind  in  some  sense  the  father  of  Syriac  literature  and  especially 
of  Syriac  poetiy,  have  been  treated  in  a  separate  article.  The 
Book  of  the  IjOWS  of  the  CoutUries,  which  embodies  his  .teachingi 
was  recited  in  1907  by  F.  Nau  (this  also  in  the  2nd  vQlume  ol 
Cnffin's  Patriflogia). 

An  early  Synac  document,  probably  of  the  ^P^i  or  3rd  centuiy, 
is  the  Letter  of  Mdrd  son  ofSerapifrn^  which  was  edited  by  CuietOQ 
ifi  his  SpicUegium  Syriaeum,  It  is  almost  the  only  exception, to 
the  rule  that  all  surviving  Sytfac  literature  is  Christian.  The 
author  is  in  ^wpathy  with  Christianity,  but  is  himself  ap  ad-> 
bereni  of  the  stoic  philosophy*  His  home  appean  to  have  been 
stSamosUa.'  , 

By  the  beginning  of  the  4th  oentuiy  much  progrpsa  h%d  been 
made  with  the  organisation  of  the  ChristisA  church  not  only 
viUun  the  Romim  district  of  Mesopotamia,  but  also  to  the  e^st 
lad  south-east  within  the  Sasanian  Empire,  round  ?uch  cenues  ftf 
SdeucisrCtesiphoB  on  the  Tiigris  (near  Bagdad),  Karkft  d£^BCth 
SilSkh  (modem  Kerkuk)  and  Beth  Lftpit  or  Gund£sh&bh6r  (in 
the  modem  province  of  Luristan).*  The  adoption  of  Christianity 
by  Conatantine  j&  the  official  religion  of  the  Roman  Empire  had 
an  unfortunate  effect  on  the  position  of  the  Christians  in  Persifi. 
they  were  naturally  su^ected  of  sympathizing  with  the  Roman 
enemies  rather.than  with  their  own  Persian  rulers.  Accordipgly 
vhen  Sapor  11.  (310-379)  declared  war  on  Rome  about  337,-  there 
ensued  almost  immediately  a  somewhat  violent  persecution  of 
the  Persian  Christians)  which  continued  in  varying  degrees  for 
•boat  40  years.  One  result  of  this  and  later  persecutions  of  the 
Mme  kind  has  been  to  enrich  Syriac  literature  with  a  long  series 
^  Ads  9f  Persian  Martyrs^  which,  although  in  their  existing  fom 
intermixed  vrith  much  legendary  matter,  nevertheless  throw 
valuable  light  on  the  history  and  geography  ol  western  P^raitk 
ludcr  Sasanian  rule.^  One  of  the  earlier  martyrs  was  Sin\eon  oar 
Sabb&'e,  bishop  (7  catholicus)  of  Seleuda  from  about  326  to  341 
in  succession  to  Papa,  who  in  the  face  of  opposition  from  other 
bishops  had  organized  the  church  of  Persia  under  the  primacy  ol 
Sclcuda.  The  Martyrdom  of  Simeon  exists  in  two  recensions 
which  have  been  separately  edited  by  M.  Kmosko.*  Another 
ctrly  martyr  .was  MillSs,  bishop  of  Susa„who  had  distinguished 
bimaell  in  the  opposition  to  Papa.* 

,  ^  Boridtt  {op,  eU.p.  n  te(\.)  endeavomv  to  claim  a  higher  value 
for  the  narratives  about  Gury&,  ShAmSni  and  Habbibh,  on  the 
r?^<l  that'these  have  left  more  trace  in  the  later  literature;  but 
tt  tt  to  be  feared  that  all  five  martyidoma  are  turned  out  in  the 
«>">«  lewndary  mould. 

* Cf.  Duval,  LUL  Syr*  p.  241  seq. 

'On  the  orieia  and  eaily  history  of  FeniaA  Christianity  see 
specially  J.  L^xiurt,  Le  CkrisHanisme  dans  f  empire  Perse  (Paris. 
1904).  chapa  i.  aod  fi. 

See  many  of  the  texts  in  Bedjan's  Acta  martyrum  el  sanctorum 
^^n*a»  1890-1806).  The  valuable  geo(!:raphtcal  results  are  ex- 
mbtted  in  G.  Hoffmann's  AusaOge  aus  syruchen  Akten.  parsischer 
*'i^er  (Lelprig.  1880). 

*  Giaffin't  Pairalogia,  iL  661-1045.  Of  the  epistles,  hymna  Ac., 
jl^bnted  to  Simeoa  nothing  appears  to  survive  but  one  or  two 
*]f<nn»  (ibid.  104^1055).  The  Martyrdom  had  been  previously 
*^>^  by  Anemani  andby  Bedji 
..  *  His  hfatofy  is  Ux  Aemmmsd:. 
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Acta  mart,  I  66  sqq.,  and.  Bedjan, 


'  TbeiwD  moat  Important 4UM«Btiuy  writent-Aphz^tes and 
Ephraim — are  dealt  with  in  separate  articles.  Tb^  importance 
of  the  former  lies  in  the  simple  cast  of  his  religious  th9ugbt,  his 
independence  ol  theological  formulas,  his  constant 'adherence 
to  the  letter  of  Scripture*  his  quaint  exegesis,  and  the  light  he 
throws  on  the  circumstances  of  his  time,  especially  (i)  the.  feeding 
between  Jews  and  Christians,  and  (a)  the  position  and  sympaibiey 
of  the  Christian  subjects  of  Sapor  U.  The  position  and  character 
of  Ephraim  are  very  different.  He  is  the  typical  exponent  in 
Syriac  ol  unbending  Catholic  orthodoxy.  He  impressed  his 
countrymen  more  than  any  other  single  writer,  partly  no  dou^Jb 
by  his  enormous  fecundity  in  writing,  but  more  by  the  ^tem  piety 
and  uncompromising  dogmatism  which  pervade  his  works. 

In  the  2nd  half  of  the  4th  centnry  lived  the  monk.  Gregory, 
who  wrote  a  treatise  on  the  monastic  life.'  He  spent  part  of  bis 
hfe  in  Cyprus,  and  was  a  friend  of  Epiphanius,  bishop  of  Salamis. 
To  the  information  given  by  Assemani  (8.0.  i.  170  scq.)  wc  caa 
now  add  the  statements  of  Ish6'-d2nab'  that  he  was  a,  Persian  by 
birth,  and  after  being  a  merchant  was  led  by  a  series  of  visions  to. 
take  n^onsstic  vows.  After  a  training  at  Edessa,  he  lived  for  a 
long  time  at  Mt  IzU  in  Mesopotamia,  whence  he  proceeded  to 
Cyprus,  but  returned  to  Mt  IzU  shortly  before  his  death.  His 
book  on  the  monastic  life  mentioned  by  'Abhdisho'  is  not  known 
to  survive;  but  some  discourses  and  a  letter  of  his  arc  still 
extant^ 

Before  leaving  the  4th  century  we  may  mention  two  other 
writers  who  probably  both  lived  on  into  the  5th — BaLai  and  Cyril- 
Idnil.  The  former  was  the  author  of  a  good  many  pocps;  the 
longest-^which  is  however  by  some  attributed  to  Ephraim*— 14 
the  work  in  z  a  books  qn  the  history  of  Joseph,  of  which  a  complete 
edition  was  published  by  Bedjan  in  igox.  0.ther-  poems  of  his 
were  edited  by  Overbeck  in  S.  Ephraemi  Syrif  &c,  opera  sclccta, 
pp.  951-336;  and  these  have  since  been  supplemented  by 
Zettcrst6en's  edition  of  a  large  number  of  his  religious  poems  or 
metrical  prayers  {BeilrUge  zur  Kenniniss  der  rdigidsen  Dichittng 
Balais,  Leipzig,  190a).  His  favourite  metre  was  the  pcntasyllai* 
bic.  CyriUOa&  composed  a  poem  on  the  invasion  of  the  Huns  in 
395,*  and  is  by  some  regarded  as  identical  with  Ephraim's 
nephew  AbhsamyS,  who  in  403-'4Q4  "  composed  hymns  and  dis- 
courses on  the  invasion  of  the  Roman  empire  by  the  Huns."  ^ 
.  The  5Lh  century  was  a  timeof  storm. and  conflict  in  the  churches 
of  Mesopotamia  and  Persia,  as  in  other  parts  of  the  Christian 
world.  The  teaching  of  ApoUinarius  that  in  Christ  the  Divine 
Word  took  the  place  of  the  human  rational  soul,  thus  seeming  to 
do  away  with  his  possession  of  a  true  humanity,  had  led  to 
a  reaction  by  Paul  of  Samos2ta,  Diodorc  of  Tarsus^  Theodore  ol 
Mopsuestia,  and  Nestorius  of  Constantinople.  Though[with  some 
points  of  difference,  they  agreed  in  emphasizing  tJie  perman- 
ence of  the  two  separate  natures  in  Christ,  united  but  not  mingled 
or  confused,  and  laid  stress  on  the  reality  of  our  lord's  human 
experience.  One  question  on  which  great  contention  arose  was 
as-to  the  pn^iriety  of  appljring  to  the  Divine  nature  attributes 
which  belonged  to  the  human  nature — e.g.  birth  from  a  human 
mother — and  vice  versa.  Hence  the  great  dispute  about  the 
application  to  the  Virgin  Mary  of  the  epithet  Btorlncos.  It 
seems  to  have  been  the  objection  of  Nestorius  to  the  use  of  this 
expression  which  mainly  led  to  his  condemnation  and  deposition 
at  the  Council  of  Ephesus  (431)  under  the  influence  of  Cyril, 
when  as  patriarch  of  Constantinople  (428-431)  he  had  dis* 
tinguished  himself  by  his  zeal  for  Nicene  orthodoxy.^ 

At  Edessa  the  resist  of  the  conflict  between  the  Ncstorians  and 
their  opponents  was  long  doubtful.  When  Rabbulft,  the  fierce 
anti-Nestorian  and  friend  of  Cyril,  died  in  435,  he  was  succeeded 
in  the  bishopric  by  Ibas,  who  as  head  of.  the  famous  "  Persian 

^  Book  of  Chastity,  pan  11. 

*  It  is  in*  Ephraim's  favourite  metue,  ihe  heptaqrllabicr  and 
all  the  MSS.  but  one  attribute  it  to  him. ' 

'  Chron.  Edess.  par.  40. ' 

••  Ibid.  par.  47. 

^  New  light  on  the  theological  position  of  Ncatortoa  b  to  be  ob- 
tained from  the  long-tost  Book  of  Heraclidesy  a  work  of  bis  own 
whk:h  has  turned  up  m  a  Syriac  version  and  has  just  been  publislied 
by  Bcdjaa./ 
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icfaool "  in  fhe  dtj  bad  done  nucli  to  inodcate  on  his  pvpQs  the 
doctrines  of  Theodore  of  Mopsuestia.  Butt  the  feding  against  the 
Nestorian  party  grew  in  strength,  till  on  the  death  <rf  Ibas  in  457 
the  leading  Ncstopan  teachers  were  driven  out  of  Edessa.  The 
Persian  school  continued  to  exist  for  another  33  yean,  but  was 
finally  dosed  and  destroyed  by  order  of  the  emperor  Zeno  in  489. 
The  Nestorian  teachers  then  started  a  great  schocrf  at  Nidbia 
(which  had  been  under  Persian  rule  since  Jovian's  humiliating 
treaty  of  363).  By  the  energetic  efforts  of  Bar^AumA,  bishop  of 
that  dty,  practically  the  whole  church  of  Persia  was  won  over 
to  the  Nestorian  cr^.  Western  Syria,  on  the  contrary,  had 
partaken  with  Alexandria  in  the  reaction  from  Nestorianism 
which  finally  crystallized  in  the  Monophysite  doctrine^Xhat  ^read 
so  widely  through  Egypt  and  Western  Asia  towards  the  end  of  the 
Sth  century. 

At  the  beginning  of  this  century  one  of  the  most  able  and 
mfiuential  men  in  the  Syriac-spealdng  church  was  Mftrttthi, 
bishop  of  Maiper^t  or  Biartyropolis.  Without  entering  on  the 
details  of  his  ecdesiastlcal  activity/  we  miy  note  that  he  was  twice 
assodated  with  embassies  from  the  Roman  emperor  to  Yaxde- 
gerd  I.  (399-420);  that  along  with  Isaac,  patriarch  of  Seleucta 
(3Q0-410),  he  obtained  from  the  Persian  monarch  a  concordat 
which  secured  a  period  of  rdigious  toleration;  and  that  he 
arranged  for  and  presided  at  the'  Council  of  Sdeucia  in  4x0,  which 
adopted  the  full  Nicene  creed  and  organized  the  hierarchy  of  the 
Persian  Church.  As  a  writer  he  is  chiefly  known  as  the  reputed 
author  of  a  collection  of  martyrologies  which  cover  the  rdgns  of 
Sapor  IL,  Yazdegerd  L  and  Bahram  V.*  By  his  history  of  the 
Council  of  Nicaea  he  made  a  great  contribution  to  the  education 
of  the  Persian  Church  in  the  devdopment  of  Christian  doctrine. 

RabbOlfl,  the  powerful  and  energetic  bishop  of  Edessa  who 
withstood  the  beginnings  of  Nestorianism,  and  who  ^ve  currency 
to  the  Peshitta  text  of  the  four  CSospels,  abolishing  the  use  of  the 
Diatcssaron,  is  dealt  with  in  a  separate  artide. 

The  next  bishop  of  Edessa,  Ibas,  who  succeeded  in  435  at  the 
death  of  RabbOU,  proved  himsdf  a  follower  of  the  Nestorian 
doctrine  (see  above).  As  a  teacher  in  the  Persian  school  oi  Edessa 
he  bad  translated,  probably  with  the  help  of  his  pupils,  certain 
works  of  "  the  Interpreter,"  i.e.  Theodore  of  Mopsuestia.  Among 
these  may  have  been  the  commentary  on  St  John  of  which  the 
complete  Syriac  version  was  published  by  Chabot  in  1897.  He 
may  possibly  have  translated  a  work  of  Aristotle.*  To  the  Nes- 
torian movement  in  Persia  he  rendered  useful  service  by  his 
letter  to  M&ri  of  B€th  HardashCr,  in  which  he  maintained  the 
tenets  of  Diodore  and  Theodore,  while  allowing  that  Nestorius 
had  erred.*  On  the  ground  of  his  writings  he  was  condemned 
and  deposed  by  the  "  robber  synod  "  Of  Ephesus  (449),  but  was 
restored  by  the  Council  of  Chalcedon  (451),  after  he  Had  anathe- 
matized Nestorius.  His  death  in  457  was  fdlowed  by  a  strong 
anti-Nestorian  reaction  at  Edessa,  which  led  to  the  expulsion 
of  many  of  the  leading  teachers. 

On  Isaac  of  Antioch, "  one  of  the  stars  of  Syriac  literature,"  see 
the  special  article.  In  spite  of  his  over-diffusenesi,  he  b  one  of 
the  most  readable  of  Syriac  authors.       _ 

A  Nestorian  contemporarjr  of  Isaac,  D5dfalsh6',  who  was 
catholicus  of  Seleuda  from  421  to  456,  composed  commentaries 
on  Daniel,  Kings  and  Ecclcsiasticus.  His  chief  importance  in  the 
history  of  the  Persian  Church  lies  in  his  having  induced  a  synod 
of  bishops  to  dedare  that  church  independent  of  the  see  of 
Antioch  and  of  the  "  Western  Fathers  "  (Labourt,  p.  122  sqq.). 

The  most  powerful  missionary  of  Nestorianism  diuing  the 
2nd  half  of  the  5th  century  was  BarQftumI  of  Nislbis,  whom  his 
opponents  called  "  the  swimmer  among  the  reeds,"  i.e.  the  wild 
boar.  Bom  probably  betv^^  4x5  and  420  he  imbibed  Nestorian 
doctrine  from  Ibas  at  the  Persian  scho<d  of  Edessa,  but  was  driven 
out  in  457  on  the  death  of  his  master,  and  went  to  be  bishop  of 
Nislbis.  In  a  succession  of  missionary  journeys  he  succeeded, 
partly  by  persuasion  and  partly  (if  his  enemies  are  to  be  believed) 

1  See  Labourt,  op.  cit.,  especially  ppi  87-90,  9»-99. 

"  borne  of  then  refer  to  events  so  late  that  tliey  cannot  be  from 
Btt  pcn« 

I  See  Duval.  LUt.  syr*,  p.  247. 
*  Labourt,  op,  ctL  p.  254  iqq. 


by  violence,  in  attacliuRg  to  Kestoriamsn  neftrfy  all  tW  Cliriistian 
communities  of  Persia,  with  the  exception  of  Taghrfth,  which 
was  always  stron^y  MMophysite.  He  had  many  quarrels  with 
his  ecdesiastkal  superior  the  catholicus  of  Seleucia,  but  finally 
made  peace  with  Acados  soon  after  the  accession  of  the  latter 
in  484.  Among  other  severities  towards  the  Monophysites.  he 
persuaded  the  Persian  king  ParSz  (457-484)  to  banLsh  many  of 
them  into  the  Roman  dominions.  One  of  his  great  aims  was  to 
secure  for  the  Nestorian  dergy  freedom  to  nnarry,  and  this  was 
finally  sanctioned  by  a  council  at  Seleuda  in  486  (Labourt,  o^.ri/ , 
chap.  vi.).  Bar^uml  must  have  been  bishop  of  Nislbb  for 
nearly  40  years,  but  was  dead  by  496.  His  writings  seem  to 
have  been  chiefly  liturgical:  he  gave  the  first  set  of  statutes  to 
the  ^hool  of  Nislbis,  which  was  founded  during  his  bishopric. 

Hb  fellow-worker  Narsai,  whom  the  Jacobites  caHed  "  the 
leper,"  but  the  Nestorians  "the  harp  of  the  Holy  Spirit," 
apparently  accompanied  Bar$aumfl  from  Edessa  to  Nislbis, 
where  according  to  Barhebracus  he  lived  for  50  years.  Bar^iumJI 
appointed  him  head  of  the  new  school,  where  be  taught  rigidly 
Nestorian  doctrine.  He  was  a  copious  writer,  especially  in 
verse.  Many  of  hb. poems  have  now  be)en  published.*  Hb 
theological  position  b  clearly  defined  in  a  homily  on  the  three 
doctors—Diodore,  Theodore  and  Nestorius— publbhed  by  the 
Abbi  Martin  in  the  Journal  asialiqve  for  July  1900. 

On  the  less  important  companions  of  Bar^uma  and  Narsai- 
Marl,  Acadus  and  MlkhS,  see  Wright  (op.  cit.  pp.  59  seq.,  63 
seq.).  The  M*ana  who  accompanied  them  and  became  bishop  of 
RCwardashCr  in  Persia  was  not,  as  Barhebraeos  supposed,  the 
catholicus  of  Sdeucia  who  held  office  in  420,  but  a  much 
younger  mah.  Like  Ibas  he  had  been  employed  *t  Edessa  in 
translating  the  commentaries  of  Theodore. 

Among  the  early  Monophysites  were  two  of  the  best  of  Syriac 
writers— Jacob  of  SSrCigh  and  Philoxenus  of  Mabbligh,  who  have 
been  treated  in  special  articles.  The  one  wrote  mainly  in  verse, 
the  other  in  prose.    See  also  Joshua  the  Stvute. 

Another  early  Monophysite  was  Simeon  of  B€th  Arshftm,  who 
by  a  series  of  journeys  and  dbputalions  within  the  Persian  empire 
did  all  he  could  to  prevent  the  triumph  of  Kcstorianbm  among 
the  Persian  Christians.    He  had  considerable  success  at  the  time, 
but  the  ground  he  had  won  was  soon  reconquered  by  his  opponents, 
except  at  Taghrlth  and  the  surrounding  dbtrict.    It  was  after  a 
successful  deputation  in  presence  of  the  Nestorian  catholicus 
B&bhaj  (497*503/3)  that  Simeon  was  made  bbhop  of  Bfith 
Arshlm,  a  town  near  Seleucia.    He  made  several  journeys  to 
Constantinople,  where  he  enjoyed  the  favour  of  the  empress 
Theodora.    It  was  there  he  died,  probably  about  532-533.    Hb 
biography  was  written  by  John  of  Asia  in  the  collection  of  lives 
of  eastern  saints  which  has  been  edited  by  Land  {Anecd.  syr, 
voL  ii.).    His  hterary  productions  consist  only  of  a  liturgy  and 
two  exceedingly  interesting  letters.    The  one  has  for  its  subject 
Bar^umfl  and  the  other  Nestorian  leaders  in  Persia,  and  gives  a 
highly  malicious  account  of  their  proceedings.  The  other,  which 
has  been  often  edited,*  b  an  account  of  a  severe  persecution  which 
the  Himyarite  Christians  of  Najran  in  south-west  Arabia  under- 
went in  523,  at  the  hands  of  the  king  of  Yemen.    As  Simeon 
had  repeatedly  visited  al-^irah  and  was  in  touch  with  the 
Arab  kingdom  which  centred  there,  hb  letter  b  a  document  of 
first-rate  hbtorical  impwtance. 

Mention  should  be  made  <^  two  other  early  Monophysite 
leaders  who  suffered  persecution  at  the  hands  of  the  emperor 
Justin  I.  (51S-527).  The  one  b  John  of  TelU,  author  of  538 
canons,'  answers  to  questions  by  the  priest  Serous,  a  creed  and 
an  exposition  of  the  Trisagion.  His  life  was  written  by  his  disdple 
Elias,  and  also  by  John  of  Asia.  The  other,  John  bar  Apht(Snyft, 
was  tbe  founder  of  the  famous  monastery  of  IJlenneshrC,  opposite 

*See  Fddmann,  Syrische  WechstUxeder  vou  Norses  (Leipzig. 
1896);  Mingana,  Narsai,  komiliat  et  carmina  (2  vols.,  Mosul.  1905)« 
and  other  editions  of  whieh  a  list  is  given  by  Duval,  p.  344  seq. 
Four  of  the  homilies  which  deal  with  liturvical  matten  have  been 
given  in  an  English  translation,  accompanied  with  valuable  notes, 
by  R.  H.  Conndly  (Cambridge.  1909). 

•  The  heat  edition  b  Caidi's  La  Letten  di  Simeona  VesctM  « 
BUh'AriOm  sopra  i  martiri  omeriti  (Rome,  1881). 

'  Edited  by  Kubeiuyk  (Leipzig*  1901). 
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JerSbb  on  the  Euphzates,  and  wroie  a  eommeataiy  on  tbo  Son^ 
of  Songs,  a  number  of  hymns  and  a  biography  of  Sevenis,  the 
MoQophysite  patriarch  of  Antioch  (512-519). 

Hie  life  of  the  great  missionary  bishop  Jacob  6urdS*ln&* 
or  Baradaeus,  from  whom  the  Monopbysite  Church  took  its  name 
(A  Jacobite,  belongs  rather  to  ecde^astical  than  to  literary  his- 
tory. A  native  of  TeU&  in  Mesopotamia,  he  obtained  the  favour 
of  the  empress  Theodora  while  on  a  mission  to  Constantinople, 
and  resided  in  that  dty  for  fifte«tn  years  (S3S-543).  At  the  request 
of  the  Arab  king  of  Ghassftn  he  was  sent  on  a  mission  to  the  East 
after  being  consecrated  bishop  of  Edessa;  and  the  rest  of  his 
life  was  spent  in  organizing  the  Monopbysite  Church  of  eastern 
Syria.  We  possess  two  lives  of  him — one  by  John  of  Asia  in  his 
collection  of  biographies,  and  another  wldch  may  have  been 
written  by  a  priest  of  Jacob's  original  monastery  of  P£sTlt&. 
Both  are  to  be  found  in  the  2nd  volume  of  Laud's  Anecdote 
syriaca.  An  excellent  modem  biography  and  estimate  of  Jacob 
has  been  written  by  Kleyn.'  A  Syriac  accoimt  of  the  removal  of 
his  remains  from  Alexandria,  where  he  died  in  578,  to  his  old 
monastery  of  P£sllt&  has  been  edited  by  Kugener  in  the  Bibluh 
Aiqtu  kagiograpkiquc  orieniak,  pp.  1-26  (Paris,  1902).  The 
activity  of  his  life  left  him  little  time  for  writing,  but  he  was 
the  author  of  "  an  anaphora,  sundry  letters,  a  creed  or  confession 
of  faith,  preserved  in  Arabic  and  a  secondary  Ethiopic  tians- 
iation,  and  a  homily  for  the  Feast  of  the  Annunciation,  also 
extant  only  in  an  Arabic  translation"  (Wright). 

A  very  different  character  from  Jacob's  was  that  of  Sergius  of 
Ris'ain,  one  of  the  best  Greek  scholars  and  ablest  translators 
whom  Syria  has  produced.  Of  his  life  little  is  known,  and  that 
Kttie  n6t  wholly  creditable.  He  wavered  curioudy  in  his 
ecclesiastical  views,  and  ended  by  helping  the  persecutors  of  the 
Monopbysite  Church,  to  which  he  himself  had  belonged.  He 
seems  to  have  lived  as  a  priest  and  physician  at  RSs'ain  in  Meso- 
potamia most  of  his  life.  About  535  he  travelled  on  various 
ecclesiastical  missions,  and  finally  made  a  journey  to  Rome  and 
thence  to  Constantinople  (in  this  latter  accompanied  by  the 
pope  Agapettis).  The  result  was  to  bring  about  the  dq>05ition 
and  banidiment  of  the  Monophysites  from  the  latter  city. 
Sergius  died  almost  immediately  afterwards,  in  536.  Among  the 
verb  which  he  translated  into  S3nriac  and  of  which  his  versions 
sur\-ive  are  treatises  of  Aristotle,  Porphyry  and  Galen,*  the 
ilr5  grammatica  of  Dionysius  Thmx,  the  works  of  Dionysius  the 
Areopagite,  and  possibly  two  or  three  treatises  of  Plutarch.* 
His  own  original  works  are  less  important,  but  include  a  "  treatise 
on  logic,  addressed  to  Theodore  (of  Merv),  which  is  unfortunately 
hsperfect,  a  tract  on  negation  and  afhrmation;  a  treatise,  likewise 
addressed  to  Theodore,  On  the  Causes  of  the  Universe,  according 
to  the  Views  of  Aristotle,  showing  how  it  is  a  Cirdf,  a  tract  On 
Genus y  Species  and  Jndioidualiiy;  and  a  tltird  tract  addressed 
to  Theodore,  On  the  Action  and  Influence  of  the  Moon,  explanatory 
and  illustrative  of  Galen's  Utpi  Kptoiinuv  iitufiC!»,  bk.  iii.,  with  a 
short  appendix  *  On  the  Motion  of  the  Sun '  "  (Wright).  Accord- 
ing to  the  historical  compilation  which  passes  under  the  name 
of  Zacharias  Rhetor,  he  also  wrote  a  treatise  on  the  faith.*  Some 
of  his  translations  were  revised  at  a  bter  time  by  Ijlonain  ibn 
I*4k  (t873). 

Another  translator  from  Greek  was  Paul,  Monopbysite 
bishop  of  CalUnlcus  or  ar-Ra^I^,  who,  being  expelled  from 
his  diocese  in  519,  retired  to  Edessa  and  there  occupied  himself 
>Q  translating  into  Syriac  the  works  of  Severus,  the  Monopbysite 

'  So/alted  *'  because  his  dress  consisted  of  a  barda*th&,  or  coarse 
horse-cloth,  which  he  never  changed  till  it  became  quite  ragged  " 
(Wright). 

^Jacobus  Baradaeus,  de  Stichter  der  syrische  monophysietische 
Kerk  (Leiden.  1882). 

'Sec  the  details  in  Wright,  pp.  90  sqq.;  and  cf.  especially  A. 
Jaumsiark,  ArisMeUs  bet  den  Syrern  vom  V.-VllJ.  Jahrkunderi 
(Uipzig,  1900);  and  V.  Ryssel,  Uber  den  Uxtkritischen  Werlh  der 
iyrtschen  Vcbetseftungen  griechiecher  Klassiker  (Leipzig.  i8$o-x88i). 
>n(  latter  singles  out  the  version  of  the  pseudo-Aristc^otian  llcp2 
•iffw"  as  a  model  of  excellence  in  translation. 

*  On  these  last  see  Baumstark,  Lucubrationes  syro-groecat  pp.  405 
.")Q  (Leipzig.  1894):  and  Duval.  LUt.  syr.*  pp.  266  seq. 
Und,  Anecd.  syr.  iii.  289. 


chami»(m  who  was  patriarch  of  Antioch  from  5x2  to  519.  This 
version  appears  to  be  quite  distinct  from  that  used  by  the 
compiler  of  the  chronicle  of  Zacharias,*  and  also  from  the  version 
of "  the  6th  book  of  the  select  letters  of  Severus  "  which  was  made 
by  Athanaaius  "  presbyter  of  Nislbts  "  in  669  and  has  been  edited 
by  E.  W.  Brooks  (London,  1902-1904). 

That  important  legal  woriL,  The  Laws  of  the  Emperors  Con- 
stontinef  Theodosius  and  1x0,  which  was  composed  in  Greek  about 
475,  and  "  which  lies  at  the  root  of  all  subsequent  Christian 
Oriental  legislation  in  eccksiastical,  judicial  and  private 
matters"  (Wright),  must  have  been  repeatedly  translated  into 
Syriac.  The  oldest  form  is  omtained  in  a  British  Museum  MS. 
which  dates  .from  the  earlier  "part  of  the  6th  century,  and  this 
was  edited  by  Land  {Anecd.  syr.  i.  3CHS4).  A  latter  (probably 
Nestorian)  recension  is  contained  in  a  Paris  MS.,  which  was  used 
along  with  the  other  by  Bruns  and  Sachau  in  their  exhaustive 
edition  {Syrische Ondsches,  Reehtsbuck^  Leipzig,  18S0).  la 
NoHUae  syriaeae  (privately  printed  1887)  Wright  edited  the 
surviving  fragment  of  a  3rd  recensi<m  which  is  preserved  in  a 
ijth-ccsitury  MS.  at  Cambridge.  Finally  Sachau  has  published 
three  new  redactions  of  the  treatise  from  a  MS.  found  at  Rome 
in  1894  {Syrische  RechtsbAcher,  voL  i.,  Leipzig,  1907). 

Hm  last  5th-century  author  to  be  mentioned  here  is  A^Gdhem* 
meh,  who  was  Jacobite  metropolitan  of  Taghrlth  from  559  till 
he  was  martyred  by  Khosrau  AnfisharwSn  in  575.  He  wrote 
various  philosophical  works,  also  a  treatise  on  grammar  which 
is  quoted  by  the  later  grammarian,  John  bar  Z6'bi.  A  Syriac 
life  of  him  has  been  published  by  F.  Nau,  who  appen(&  to  it  the 
surviving  fragment  of  his  treatise  on  the  composition  of  man  as 
consisting  of  soiil  and  body.' 

We  may  here  take  note  of  three  important  anonymous  works, 
of  which  the  first  probably  and  the  other  two  certainly  belong  to 
the  6th  century. 

The  Mtarrath  goal  or  Cave  of  Treasures,  translated  and  edited 
by  C.  Bezold  (Leipzig,  1883-1888),  is  akin  (as  Duval  remarks)  to 
the  Book  of  Jubilees.  It  is  an  imaginary  hutory  of  the  patri- 
archs and  their  descendants.  The  work  derives  its  name  from 
the  picturesque  story  of  the  cave  where  Adam  deposited  the 
treasure  of  gold,  myrrh  aiid  incense  which  he  had  brought  away 
from  paradise:  the  cave  was  used  as  a  burying-place  by  him  and 
his  descendants  until  the  deluge.  After  the  precious  relics 
together  with  the  bones  of  Adam  had  been  saved  in  the  ark,  they 
were  transported  by  Shem  and  Melchizedek  to  (jolgotha  under 
the  guidance  of  an  angel.' 

llie  tripartite  narrative  which  is  known  as  the  Romance  of 
Julian  (the  Apostate)  has  no  claim  to  be  regarded  as  an  historical 
doctunent.  Its  heip  is  Jovian,  one  of  the  feeblest  of  Roman 
emfwrors,  and  Julian  is  everywhere  othibited  in  flaming  colours 
as  the  villain  of  the  story.  But  as  an  example  of  Syriac  prose 
style  it  is  of  the  best,  and  the  author  at  times  shows  considerable 
dramatic  power. 

A  valuable  historical  source,  though  of  small  dimensions,  is  the 
Chronicle  of  Edessa,  which  gives  a  record  of  events  from 
132-131  B.C.  to  A.D.  540— at  first  exceedingly  brief,  but  becoming 
somewhat  fuUer  for  the  later  years.  It  appears  tb  be  thoroughly 
reliable  wherever  it  can  be  tested.  It  hais  been  three  times 
edited— first  by  Assemani  in  the  Bibliotheca^  orierUalis  (i.  388- 
417),  secondly  by  L.  Hallier  (Leipzig,  1892)  with  •  translation, 
introduction  and  abundant  notes,  and  thirdly  by  Guidi  with  a 
Latin  version  (in  Chf'bnica  minora,  Paris,  1903). 

On  John  of  Aaa  or  Ephesus,  the  eminent  Monopbysite  bishop 
and  earliest  Syriac  church  historian,  see  the  separate  article. 

An  historical  work  of  somewhat  similar  character  to  John's  is 
the  compilation  in  I2  books  which  is  generally  known  by  the 
name  of  Zacharias  Rhetor,'  because  the  anonymous  Syriac 
compiler  has  incorporated  the  Syriac  version  or  epitome  of  a  lost 

*  See  Brpoks  and  Hamilton's  translation  of  the  latter,  p.  234. 
'  Patrologia  orientalis,  iii.  i  (Paris,  1906). 

*  Bezold  s  edition  contains  also  an  Arabic  version. 

*This  author  has  hitherto  t>ecn  identified  with  Zacharias  Scholas- 
ticus,  who  afterwards  became  bishop  of  Mitylene,  but  according  to 
M.  A.  Kugener,  La  Compilation  kistorigue  de  pseudo-Zacharie  I* 
RMleur  (Paris.  1900).  this  identification  is  a  mistake. 
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Greek  history  written  by  that  aixthdr.  The  Syriac  work  exists 
(not  quite  complete)  in  a  British  Museum  MS.  of  about  the  begin* 
ning  of  the  7th  century:  this  can  be  in  part  suj^lamented  by  an 
8th<cntury  MS.  at  the  Vatican.  From  the  latter  Guidi  published 
the  interesting  chapter  (X.  x6)  which  contains  the  description 
of  Rome.  The  entire  text  of  the  London  MS.  was  published  b^ 
Land  in  the  thmi  volume  of  his  ^  nccdota  syriaca\  and  there  is  now 
an  English  translation  by  Hamilton  and  Brooks  (London,  1899), 
and  a  German  one  by  Ahrens  and  Krtiger  (Leipzig,  1899).  ■ 

Of  the  other  6th-century  Jacobite  writers  we  need  mention 
only  Moses  of  Aggfl  [fi,  c.  550^570)  who  translated  into  Syriac 
some  of  the  writings  of  Cyril,  and  Peter  of  Callihicus,  Jacobite 
patriarch  of  Antioch  578-591,  who  wrote  a  huge  controversial 
treatise  in  4  books,  cadi  of  35  chapters,  against  Damian,  patri- 
arch of  Alexandria,  as  well  as  other  less  important  works. 

The  Ncstorian  writers  of  the  6th  century  were  numerous, 
but  as  yet  we  know  little  of  their  works,  beyond  what  'Abhdl- 
sho*  tells  us  in  his  CdUUogue.  It  will  be  sufficient  to  mention 
one  or  two.  .Joseph  HtLziyft  (i.e,  of  al>Ahw&z  or  KhCbdstan), 
who  came  third  in  succession  to  Narsai  as  head  of  the  school  of 
Nisibis,  was  the  first  Syriac  grammarian  and  invented  various 
signs  of  interpunction.  MarQthft,  who  was  Nestorian  catho> 
licus  Of  Sdeucia  from  about  540  to  552  ^  and  a  man  of  exceptional 
energy,  made  the  only  known  attempt,  which  was^  however, 
unsuccessful,  to  provide  the  Ncstorians  with  a  Bible  version  of 
their  own.  He  was  the  author  of  many  commentaries,  homilies, 
epistles,  canons  and  hymns.  Paul  the  Persian,  a  courtier  of 
Xhosrau  Andsharwftn,  dedicated  to  the  king  a  treatise  on 
logic  which  has  been  published  from  a  London  MS.  by  Land 
in  the  4th  volume  of  his  Anecdota,  Bfidh  the  periodeutes  is 
credited  with  a  philosophical  work  which  has  perished,  but  is 
best  known  as  the  author  of  the  old  Syriac  version  of  the  col- 
lection of  Indian  tales  called  KalUak  and  Dimiutk,  He  made 
it  doubtless  from  a  PahlaW  version.  His  translation,  which 
was  edited  by  Bickcll  with  an  introduction  by  Benfey,  must 
be  distinguished  from  the  much  later  Syriac  translation  made 
from  the  secondary  Arabic  version  and  edited  by  Wright  in 
1884.'  ^ann&n&  of  ^edhaiyabh,  who  nearly  produced  a  dis* 
ruplion  of  the  Nestorian  Church  by  his  attempt  to  bridge  over  the 
interval  which  separated  the  Nestorians  from  Catholic  ortho- 
doxy, was  the  author  of  many  commentaries  and  other  writ- 
ings, in  some  of  which  he  attacked  the  teaching  of  Theodore  of 
Mopsuestia.  An  account  of  his  theological  position,  derived 
from  the  treatise  of  Babhai  De  unione^  will  be  found  in  Labourt, 
op,  cit.  pp.  279  sqq.  One  of  his  followers,  Joseph  Qazzaya,  was 
also  a  prolific  writer. 

■  "  With  the  7th  century,"  as  Wright  ren^^uks,  **  b^ias  the 
slow  decay  of  the  native  literature  of  the  Syrians,  to  which 
the  frightful  su£ferings  of  the  people  during  the  great  war  with 
the  Persians  in  its  first  quarter  largely  contribute."  The  same 
process  of  decay  was  greatly  promoted  by  the  Arab  conqi)eH 
of  Persia,  achieved  through  the  victory  of  l^adiidya  in  636-637. 
The  gradual  replacement  of  Syriac  by  Arabic  as  the  vernacular 
language  of  Mesopotamia  by  degrees  transformed  the  Syriac 
from  a  living  to  a  dead  language.  Apart  from  a  few  leading 
writers — such  as  Jacob  of  Edessa,  the  anonymous  historian 
whose  work  has  passed  tmder  the  name  of  Dionysius  of  Tell- 
Mahr5.  Thomas  of  MargSl,  Dionysius  Bar  $alibt,  and  Barhe- 
braeus' — there  are  not  enough  names  of  interest  to  make  it 
worth  while  to  continue  our  chronological  catalogue.  It  will 
be  sufficient  to  group  the  more  important  contributors  to  each 
of  the  chief  branches  of  literature^ 

I  &.  Theology. — Here  we  may  first  mention  George,  Bishop  of 
the  Arabs  (t?^^),  who  wrote  commentancs  on  Scripture,  aqd 
tracts  and  homilies  on  church  sacraments,  and  finished  the  Hexai- 
menm  of  Jacob  of  Edessa.^    Bftbhai  the  Elder,  a  leading  Nestorian 

^Sec  a  full  account  of  his  career  in  Labourt,  Le  CkrisUanisme 
dans  I'emfnre  terse,  pp.  16V-191. 

*0f  this  there  is  an  English  translation  by  Keith  Falconer 
(Oxford,  1884). 

•These  have  all  been  dealt  with  in  separate  articles.'  .. 

♦Geofse's  part  haa  been  translated  mto  German -by  V.  RyiSet 
(Leiprig,  189O.  • 


m  the  begfamUig  of  the  7th  eentnry  and  a  prolific  author,  wrott 
naany  commentaries  and  theologkal  disoourves.  Ishd*yabh  III., 
Nestonan  catholicus  from  647  to  657/8^  wrote  controvert 
tracts,  religious  discourses  and  liturgical  works.  Elias  pf  Merv, 
who  belongs  to  the  and  half  of  the  7th  century,  compiled  a  CaUna 
patfum  on  the  Gospels  and  wrote  many  commentaries.  Timothy  I., 
catbolk»is  779-823,  wrote  synodical  epistles  and  other  works 
bearing  on  church  law.*  Moees  bar  KCphft  (t903).  one  of  the  most 
fertile  of  9th-century  authors,  wrtote  commentaries,  theological 
treatises  and  many  liturgical  works.  Other  important  contributors 
to  this  sphere  of  literature  were  IshS*  bar  N5n  (1827/8),  John 
bar  Z5'bi  (beginning  of  the  13th  century),  Jacob  bar  ShakkA 
(tl24i),  and  the  great  Nestorian  scholar  'AbhdishO'  (fi3i8). 

2.  Jiistory. — Besides  the  important  writers  treated  in  separste 
articles,  we  need  mention  only  four.  Elias  bar  Shinftyl,  who  in 
1008  became  Nestorian  bishop  of  Nisibis,  was  the  author  of  a  valuable 
ChromcUt  to  which  are  prefixed  numerous  chronological  tables, 
lists  of  popes,  patriarchs,  ac.,  and  which  covers  by  its  narrative  the 
period  from  A.D.  25  to  1018.  Of  this  work,  which  exists  in  only 
one  imperfect  copy,  the  later  portion  was  edited  by  Baethgen  in 
i88a,  and  the  earfaer  by  Lamy  in  1888.  Another  important  ChrontcU 
is  that  of  Michael  I.,  who  was  Jacobite  patriarch  from  1166  to 
1199.^  Its  range  extends  from  the  Creation  to  the  author's  own  day, 
and  it  was  largely  used  by  Barhebracus  in  combing  his  own 
ChronicU.  Till  recently  it  was  known  only  in  an  abndged  Armenian 
version  which  was  translated  into  French  by  V.  Langlois  (Venice, 
1868) .  but  the  Syriac  text  has  now  been  found  in  a  MS.  belonging 
to  the  libraiy  of  the  church  at  Edessa,  and  is  in  course  of  publica- 
tion by  J.  B.  Chabot.  A  work  rather  legendary  than  historical 
is  the  Book  of  the  Bee,  by  Solomon  of  al-Basrah,  who  lived  early  in 
the  13th  century.*  Lastly,  acknowledgment  must  be  made  of 
the  great  value  of  the  Catalogue  of  Nestorian  writers,  by  *Abhdish5' 
of  Nisibis,  the  latest  important  writer  in  Syriac.  It  was  edited  by 
Assemani  in  the  3rd  part  of  his  BiUiotiieca  orieutalis,  and  has  been 
translated  into  English  by  Badger. 

3.  Biography,  Monastic  HisUny,  &c.— Besides  the  important 
work  by  Thomas  of  MaigS  iqjf.)  the  following:  deserve  special 
mentbn.  S&hdOnft,  who  was  a  monk  in  the  Nestorian  monastery 
of  Beth  'AbhS  (the  aanx  to  which  Thomas  of  Maivft  belonged  two 
centuries  later)  and  afterwards  a  bishop  early  in  the  7th  century, 
wrote  a  bi(^7«phy  of  and  a  funeral  sermon  on  ms  superior  MSr  Jacob 
who  founded  the  monasterv,  and  also  a  long  treatise  in  two  parts 
on  the  monastic  life,  of  which  ail  that  survives  has  been  edited 
by  P.  Bcdjan  (Paris,  1002).  Whilst  accompanying  the  catholicus 
IshO'yabh  II.  (628-644)  on  a  mission  to  Heraclius,  S&hd5n&  was 
converted,  apparently  to  Catholicism,^  and  thereby  caused  much 
scandal  in  the  East.  The  chief  events  in  his  life  are  narrated  by 
Isho'd£nah.'  Another,  Nestorian  who,  a  few  years  later,  wrote 
ecclesiastical  biographies  and  other  theological  works  was  SabhiishO* 
Rustam,-who  lived  at  Mount  IzI2l  and  other  monasteries  In  the 
beginning  of  the  8th  century  David  of  B§th  Rabban,  also  a  Nestorian 
monk,  wrote,  besides  a  geographical  work,  "  a  monastic  Itistory, 
caUed  The  Little  Paradise,  which  is  frequently  dted  by  Thomas  of 
MargE."  A  more  important  work  is  The  Book  of  Chastity,  by 
lsh5*dSnabi  who  accoraing  to  *Abhdish5*  was  bishop  of  I^sr& — 
but  read  BasrS — about  the  end  of  the  8th  century.  This  work  is 
a  collection  of  lives  of  holy  men  who  founded  monasteries  in  the' 
East,  and  is  a  valuable  historical  source.  The  work  itself,  or  an 
abridgment  of  it,  was  discovered  and  published  for  the  first  time 
by  J.  B.  Chabot  (Rome,  1896).*  As  the  last  under  this  head  we 
may  mention  a  late  anonymous  biography,  that  of  the  catholicus 
Yaohalihft  III.  (1281-1317),  which  throws  much  Ught  on  the  re- 
lations of  the  early  Mongol  kings  with  the  heads  ot  the  church  in 
their  dominions.  Among  other  interesting  features  it  contains 
information  about  the  Nestorian  Church  of  China  in  the  Mth  century 
— Yabhal&hft  was  a  native  of  Peking — an  account  of^a  journey 
through  Central  Asia,  and  a  description  of  a  visit  to  Europe  by 
RabtMUi  Ssumft*  the  friend  of  the  catholicus.** 

4.  Philosophy'  and  Science. — Special  mendon  may  be  made  of 
'An&nisha'  of  j^Mbaiyabh  (middle. of  7th  century)  well  known  as 
the  author  of  a  new  recension  of  the  Paradise  of  Palhdius.  and^  also 
the  author  of  a  volume  on  philosophical  divisions  and  definitions; 
Romanus  the  physician  (1896),  who  wrote  a  medical  compilation, 
a  commentary  on  the  Book  of  Hierotheus,  a  collection  ot  Pytha- 
gorean maxims  and  other  works;  Moses  bar  KEphft,  the  voluminous 
writer  above  referred  to;  the  famous  physician  IJonain  ibo  I^b^Uc 

•Sse  0.  Braun's  article  in  Oriens  chrislianus,  i.  138-152;  and 
Labourt,  De  Timotheo  I.  ^estorianorum  patriarcha  (Paris.  1904)* 
•Text  and  translation,  by  E.  A.  W.  Budge  (Oxford,  1886). 
<  See  U.  C^usfen.  Martyrius-Sahdonas  lAen  und  Werke  (Leipsag. 

*Le  Lime  dt  ta  chosteiS  (ed.  Chabot,  pp.  67  sqq.). 

*  A  fresh  edition  by  Bcdjan  forms  an  appendix  to  his  edition  01 
Thomas  of  Marg&  (Paris,  1901).  ^       . 

••The  text  has  been  twice  edited  by  Bed;an  (Paris.  f888  and 
189B),  and  there  is  a  French  trandation,  with  copious  riotes,  by 
Chabot  (PJiris,  1895);  cf.  also  Joum.  As.  (^889),  pp.  313  cqq..  and 
Mng,  Hist.  Rb9.  xiv.  299  sqq. 
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'i\in),  yA»^  whH»  chktfy  ia  Aeibict  but  docrvcs  aim3oa  here 
iy  aa  aervioot  to  Sj^riac  grammar  and  lexicography,  and  still 
more  by  his  translations  of  Greek  philosophical  and  scientific 
works  into  Syriac  *  and  from  Syriac  into  Arabic,  becoming  in  a 
sense  the  founder  of  a  school  of  translators;  and  Jacob  bar  Shakk6, 
vfaose  work  called  the  Dialoptes  treats  of  grammar»  rhetoric, 
poetiy,  loffCt  philosophy  and  science. 

5.  Grammar  and  Lextcography.^SeynraX  of  the  authors  in  thb 
department  have  already  been  mentioned.  The  more  important, 
besides  Jacob  of  Edessa  and  Barhebraeus.  are  *Aninish6*  of  (jSd- 
liaiyabh,  ^onain  ibn  I^ftk,  his  pupil  Bar  *Ali,  Bar  SaiCshwai 
(earty  loth  centHnr),  Bar  Bahlul  (middle  of  loth  oentury),  EUas 

'    — ■      '       liar  Zd't» 


^pan  from  the  numerous  editions  ot  Syriac  texts  by  M.  Paul 
ficdjan,  most  of  which  have  been  cited  above,  nearly  all  the  texts 
■fcceiitly  edited  are  included  in  one  or  other  of  three  comprehensive 
lerics  now  nioning--~viz.  (1)  Patrolopa  syriaca  (Paris,  189^^); 
(3)  Corpus  scriptorum  ckrisUanorum  ortentalium — uriptores  ^riaci 
(Paris,  1907) ;  (3)  PatT<doiia  orUntalis  (Paris,  1907).  (N.  M.) 

STRIAKUS,  %  Greek  Neoplatonist  philosopher,  and  head  of 
Uk  school  at  Athens  in  succession  to  Plutarch.  He  is  im- 
portant as  the  teacher  of  Proclus,  and,  like  Plutarch  and  Proclus, 
as  a  commentator  on  Plato  and  Aristotle.  His  best-known 
extant  work  js  a  conunentazy  on  the  Metaphysics  of  Aristotle. 
He  is  said  to  have  written  also  on  the  Dc  coda  and  the  De 
inlerprctalioTU-  of  Aristotle  and  on  Plato's  Timaeus.  A  treatise 
on  the  Siaseis  of  Hermogenes  was  published  under  his  name  by 
Walz  in  1833.  His  views  were  identical  with  those  of  Proclus, 
irho  regarded  him  with  great  affection  and  left  orders  that 
be  should  be'buried  in  the  same  tomb. 

S7RIN6B  CCr.  avpiy^t  reed,  pipe),  a  hydraulic  instrument, 
based  on  the  principle  of  the  pump,  for  the  drawing  up  and 
ejecting  of  liquids.  The  ordlnazy  form  is  that  of  a  glass  or 
metal  tube  ending  in  a  pointed  nozzle  and  fitted  with  an  air- 
ligbt  piston-rod  and  handle.  The  nozzle  is  inserted  in  the 
liquid,  which  enteis  the  cylinder  by  atmospl^eric  pressure 
when  the  piston-rod  is  dxawn  up.  On  pushing  back  the  piston 
tbe  fluid  is  ejected  in  a  jet  through  the  nozzle.  In  «zes  varying 
tn>m  the  needle-pointed  hypodermic  syringe  lo  the  abdominal 
syringe,  it  is  a  common  surgical  implement  used  for  tb&  injection 
i  fluids  into  the  body  or  tor  the  washing  of  wounds  and  cavities. 
Tbe  smaller  syringes  are  made  of  glass,  the  larger  of  metal; 
the  most  common  medical  syringes  consist  of  a  length  of  india- 
rubber  tubing,  one  end  terminating  in  a  nozzle  of  Ivory  or  other 
easily  deaned  material,  in  the  centre  is  a  bulb  or  ball  which 
under  prossoze  draws  up  the  liquid  through  the  free  end  of 
tlK  tube  which  is  placed  in  the  vessel  contajjun^  it.  There 
ue  a  very  laige  number  of  different  types  of  syringe  used 
io  surgical  practice.  A  larger  syringe  of  metal*  with  a  flat 
pcrforatnl  iiozde  is  used  as  a  garden  implement  for  watering 
plants. 

SYRINX  {avpVYOt  the  Greek  name  for  the  pan-pipes.  The 
principle,  on  yrbkh  it  vrork^  is  that  of  the  stopped  pipe,  but  it  is 
blown  in  the  same  manner  as  the  andent  Egyptian  aay  or 
obiiqve  flute.  Tbe  pipes-  composing  it  were  stopped  at  one 
(nd,  so  that  the  sound  waves  had  to  travel  twice  the  length  of 
^  pipe>-giyi<4(  out  a  note  nearly  an  ocUve  lower  than  that 
produced  by*  an  open  ppe  'o(  equal  length.  The  breath 
directed  l^riaontally  acrofla  the  open  end,  impinged  against 
the  sharp  iniie£<  edge  of  the  pipes,  creating  the  iqgular  series 
of  pulses  which  generate  the  sound  waves  within  the  tubes. 
The  syttnx  doAsisted  of  a  varying  number  of  reeds,  haying  their 
open  enicb  or  embouchures  in  a  horizontal  line  and  their  stopped 
ends,  formed  by.  tbe  l^nots  in  the  reed,  gradually  decreasing 
in  length  irom  left  to  right.  .Each  pipe  gave  out  one  note, 
l)U  by  '.overbk>vii}gr  i^  inereased  preseum  «f  bmatli  imd 
tcnsionoC  Upa»  bimoniei  eould  be.obtajned. . 

The  s/riM  or  pan  piptt  owes  ita  double  name  to  ancient 
Oieektradltioii>  ascribing  its  invention  to  Pan  in  connection  with 
t«dl-knowa  legend  of  the  Arcadian  water-nymph  "Syrinx."' 
The. exact  form  of  the  instrument  and  (he  number  of  pipes 
(10)  at  tbe  beginmng  of  the  thb<d  centwy  BX.  is  shown  in  one  of 

^Thc  Syriac  versions  ma<fe  by  hhn  and  his  suoeessori  have  on- 
ifttanatdy  perished  (see  Wright,,  p.  213). 
'  See  Scrv.  ad  Virgil,  Edoia,  ii.  31 ;  and  Ovid,  Melam.  i.  691,  ftc. 


the  lAyHut  figiitata>  in  wUcb  the  legend  is  ivpeated.  The  fMu^- 
dean  pipes  continued  in  favour  with  the  rustic  populations  of 
the  West  kmg  after  the  organ  evolved  from  it  had  eclipsed 
this  humble  prototype.  The  syrinx  was  in  use  during  the  middle 
ages,  and  was  known  hi  France  as /f«s/tf  or  frUiaUt  in  medieval 
Latin  as  fistula  ^nis,  and  in  Germany  as  PansJldU  or  Htrlen- 
Pfeife  (now  Papagenofidk).  At  the  beghming  of  the  19th  century 
a  revival  of  the  popularity  of  this  instrument  took  place,  and 
quartets  were  played  on  four  sets  of  pipes  of  different  sizes  end 
pitch.  The  modem  mouth-organ  is  the  representative  of  tbe 
syrinx,  althongh  blown  by  means  of  a  free  re«d. 

8TRUP  (O.  Fr.  ysserop^  mod.  siroPy  Sjpan.  xaroptt  for  axarope, 
Arab,  al,  the,  and  sharab,  drink;  cf.  "  Sherbet "  and  *'  Shrub  "), 
the  name  given  to  a  thick,  visdd  liquid,  containing  much  dis- 
solved (generally  ciystalline)  matter,  but  showing  litUe  tendency 
to  deposit  crystals.  The  ''syrup''  employed  for  medicinal 
purposes  consists  of  a  concentrated  or  saturated  solution  of 
refined  sugar  in  <BstiHed  water.  The  simple  *'  syrup"  of  the 
•British  Pharmacopoeia  b  prepared  by  adding  1000  grams  (or 
5  lb)  of  refined  sugar  to  500  cubic  centfanetres  (or  two  pints) 
of  boiling  distilled  water,  heating  until  it  is  dissolved  and  sub- 
sequently adding  boiling  distflled  water  until  the  weight  of  the 
whole  is  1500  grams  (or  7I  lb).  The  specific  gravity  of  the 
syrup  should  be  i'33.  Plavound  syrups  are  made  by  adding 
flavouring  thatter  to  a  simple  syrup.  For  instance,  syrvprks 
aromatkus  is  pr^ared  by-adding  certain  quantities  of  orange 
and  cinnamon  water  to  simple  syrup.  Similarly,  medicaUd 
syrups  are  prepared'  by  adding  medicaments  to,  or  dissolving 
them  in,  the  simple  syrup.  Golden  syrup  is  the  uncrystallizable 
fluid  drained  off  in  the  process  of  obtaining-  refined  crystallized 
sugar.  Treacle  and  molasses  are  syrups  obtained  in  the  earlier 
stages  of  refining.  Technically  and  scientifically  the  term  syrup 
is  also  employed  to  denote  viscid,  generally  residual,  liquid^, 
containing  substances  other  than  sugar  in  solution. 

SYRYENIAKS  Calso  S^nian,  Syrjenian,  Zyrenian,  2irianian, 
Zyrian  and  Zirian),  a  tribe  belonging  to  the  Permian  divisic[n 
of  the  eastern  Finns.  They  are  said  to  number  about  85,000 
on  the  west  side  of  the  Urals  in  the  governments  of  Perm, 
Vologda  and  Archangel;  and  there  are  also  about  xooo  on  the 
Siberian  side  of  the  lower  Ob. '  Their  headquarter^  art  at  Ust- 
Ishnta,  at  th^  junction  tof  the  Ishma  and  Bechora.  Former^ 
they  spread  farther  -to-  the  west,  Th^  are  of  moderate  stature, 
blond,  and  grey-eyed,  and  more. energetic  and" inclined  to  trade 
than  most  of  the  allied  tribes.  They ' were  cohvmcd  to  Christi- 
anity about  1350  and  their  language  was  reduced  to  writing. 
They  call  themselves  Komi  and  ate  not  sharply  distinguished 
from  the  tribes  khowii  as  Permian,  the  languages  being  miftually 
intelligible.  The  archaeological  remains  in  the  governments 
of  Perm  and  Vatyka  called  Chudish  by  Russians  are  probably 
Syryenian.  A  grammar  of  the  language  was  pubb'shcd  by 
Castren,  and  linguistic  and  other  notices  of  the  tribe  are  contained 
in  the  Journal  de  la  sociiU  finno-ougriemUt  especially  for  1903. 
(Sec  FinnotITcman.) 

STSTTLE  (Gr.  ^uv,  together  with,  and  arDXos,  a  column^ 
In  architecture,,  a  term  meaning  having  columns  rather  thickly 
sct-^an  intercolumniation  to  which  two  diameters  are  assigned. 

SYZRAR,  a  town  of  Russia,  in  the  government  of  Sim^rsk, 
156  m.  E.  ot  the  town  of  Penza,  and  a  short  distance  from  the 
Volga.  Pop.  (1882),  34,500;  (1900),  33,046.  Syzrafi  originated 
in  a  fort,  erected  In  1683,  to  protect  the  district  from  the  Tatars 
and  Grcassians.  Most  of  its  inhabitants  are  engaged  in  garden- 
ing and  Ullage.  In  the  large  villages  of  the  surrounding  district 
various  petty  trades  are  carried  on.  The  town  has  long  been 
in  repute  for  *its  tanneries  and  its  manufactures  ot  leather. 
Several  flour-mills  and  other  factories  have  recently  sprung  up. 
Much  grain  is  exported;  timber  is  brought  from  the  upper 
Volga,  and  manufactured  wares  from  Nizhniy  Novgorod. 

SYZYGY  (Gr.  ovfvYto,  a  yoking  together,  from  aiv,  together, 
and  root  f  iry-,  yoke),  in  astronomy,  either  of  the  points  at  which 
the  moon  is  most  Marly  in  a  line  with  the  sun.   Tbe  moon  passes 
her  syzygies,  or  is  in  a  tyzygy*  at  new  and  full  moonu 
'  Theocritus,  Bninck,  Anaketa  veto.  poet,  graec.  i.  304. 
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SZABADKA— SZE-CH*UEN 


SZABADRA  (Ger.  Maria-Tluresiopd),  a*  town  oC  Hungary, 
in  the  county  oC  Bics-Bodrog,  109  m.  S.S.E.  of  Budapest  by 
rail.  Pop.  (1900),  81464.  It  is  situated  in  the  great  Hungarian 
plain  between  the  Danube  and  the  Theiss,  and  is  the  centre  of 
an  immense  agricultural  district.  To  the  town  belongs  a  large 
territory  (369  sq.  m.)  of  the  adjoining  PusztA  Telecska,  where 
large  herds  of  cattle  are  reared.  In  this  territory  is  situated 
Lake  Palics,  a  favourite  watering-place  and  summer  resort. 

SZAB6  VON  SZENTMIKLdS.  JOZSEF  (1823-1894),  Hungarian 

geologist,  was  borii  at  Kalocsa,  on  the  I4tli  of  March  1822. 

His  first  contribution  to  science  was  an  essay  on  metallurgy, 

in  which  subject  he  had  received  special  training.    Afterwards 

he  settled  at  Budapest  and  investigated  the  geology  of  the  district, 

the  results  of  which  were  published  in  a  geological  map  (1858). 

Jn  1859  he  joined  the  staff  of  the  Austrian  Geological  Survey, 

as  a  volunteer  member,  and  paid  attention  to  the  economic 

as  well  as  to  the  purely  scientific  aspects  of  the  work.    He  also 

Arranged  for  surveys  having  special  reference  to  agricultural 

^;eology  to  be  undertaken  by  the  Hungarian  Geological  Institute. 

In  1862  he  became  professor  of  geology  and  mineralogy  in  the 

university  of  Budapest.    In  later   years  be  devoted  himself 

largely  to  petrology,  and  published  memoirs  on  the  trachytes 

of  Hungary  and  Transylvania;  on  a  new  method  of  determining 

the  species  of  felspars  in  rocks,  depending  on  fusibility  and  flame- 

roloration;  on  the  geology  and  petrology  of  the  district  of 

Schemnitz;  and  on  Santorin  Island..  He  died  at  Budapest  on 

the  12th  of  April  1894.  * " 

'He  was  author  of  Ceolope  mil  btsimderer  Kucksickt  auf  dit  Pttro- 
p^pkie,  den  Vulkanismus  u.  die  Hydrograpkie  (18813).. 

.  SZALAT,  LADI8LA8  (i8x3>i864),  Hungarian  sUtesman  and 
historian,  was  bom  at  Buda  on  the'i8th  of  April  1813.  After 
the  completion  of  bis  studies,  be  became  a  member  of  the 
Hungarian  parliament,,  and  in  1848  be  represented  Hungary 
in  the  German  national  parliament  at  Frankfort.  He  to(^  part 
in  the  revolution  of  1848-49,  and  wy  obliged  to  seek  refuge 
in  Switzerland,  where  he  wrote  his  history  of  Hungary.  This 
important  work,  published  at  Budapest  (1856-1860),  extends 
to  1707.  Szalay  also  wrote  remarkable  studies  on  Pitt,  Fox, 
Mirabeau  and  other  statesmen,  and  contributed  very  con- 
siderably to  the  codification  of  Magyar  law.  In  later  life  he 
returned  to  Hungary,  but  he  died  at  Salzburg  on  the  17th  of 
July  1864. 
^  Alexander  Flegler,  L.  mm  Stolay  (Leipug,  1866). 

SZfiCHENTI.  ISTVAM,  Count  (1791-1860),  Hungarian 
statesman,  the  son  of  Ferencz  Sz^chcnyi  and  the  countess 
Juliana  Festetics,  was  bom  at  Vienna  on  the  21st  of  September 
2791.  Very  carefully  educated  at  home  till  his  seventeenth 
year,  when  he  entered  the  army,  he  fought  with  distinction  at  the 
battle  of  Raab  (June  14,  1809),  and  on  the  19th  of  July  brought 
about  the  subsequent  junction  of  the  two  Austrian  armies  by 
conveying  a  message  across  the  Danube  to  General  J.  Q.  Chastcler 
at  the  risk  of  his  life.  Equally  memorable  was  his  famous  ride, 
through  the  enemy^s  lines  on  the  night  of  the  i6th-i7tb  of  October 
18 13,  to  a>nvey  to  BlUcher  and  Bemadotte  the  wishes  of  the 
two  emperors  that  they  should  participate  in  the  iMittle  of 
Leipzig  on  the  following  day,  at  a  given  time  and  place.  In 
May  1815  be  was  transferred  to  Italy,  and  at  the  battle  of 
Tolentino  scattered  Murat's  bodyguard  by  a  dashing  cavalry 
charge.  From  September  181 5  to  1821  he  visited  France, 
England,  Italy,  Greece  and  the  Levant,  carefully  studying  the 
institutions  of  the  countries  through  which  he  passed,  and  every- 
where winning  admirers  and  friends.  A  second— scientific — 
tour  with  his  friend.  Baron  Miklos  Wessel6nyi,  taught  him  much 
about  trade  and  industry,  which  knowledge  he  subsequently 
applied  to  his  country's  needs.  In  1825,  when  he  went  to  France 
in  the  suite  of  Prince  Pil  Esterh&zy,  to  attend  the  coronation 
of  Charics  X.,  the  canal  du  Midi  especially  attracted  his  attention 
and  suggested  to  him  the  idea  of  regulating  the  rivers  Danube 
and  Theiss.  At  the  Diet  of  1825,  when  the  motion  for  founding 
a  Hungarian  academy  was  made  by  Pil  Nagy,who  bitterly 
reproached  the  Magyar  nobles  for  so  long  neglecting  thdr 
mother-tongue,  Sz^hcnyi  offered  to  contribute  a  whole  year's 


income  (60,000  florins)  towards  it.  His  example  was  foOowed 
by  three  other  magnates  who  contributed  between  them  58,000 
florins  more.  A  commission  was  thereupon  appointed  to  settle 
the  details,  and  on  the  18th  of  August  the  project  received  the 
royal  assent.  Another  of  his  great  projects  was  the  opening 
up  of  the  Danube  for  trade  from  Buda  to  the  Black  Sea.  He 
satisfied  himself  of  the  practicability  of  the  scheme  by  a  person- 
ally conducted  navd  expedition  from  Pest  to  Constantinople. 
The  Palatine  Joseph  was  then  won  over,  and  on  the  3oth  of 
June  1833  a  Danube  Navigation  Committee  was  formed  which 
completed  its  work  in  ten  years.  Sz^henyi  was  also  the  first 
to  start  steamboau  on  the  Theiss,  the  Danube  and  the  lake  of 
Balaton.  It  was  now,  too,  that  he  published  his  famous  work 
SUtdium,  suggesting  a  whole  series  of  useful  and  indeed  indis- 
pensable reforms  (1833),  which  was  followed  by  Httnnia  (1834), 
which  advocated  the  extension  and  beautifying  of  Budapest 
so  as  to  make  it  the  worthy  capital  of  a  future  great  power.  His 
A  Few  Words  on  Horse-racing,  a  sport  which  he  did  so  much  to 
introduce  and  ennoble,  appeared  in  1839. 

All  this  time  Sz^chenyi  had  been  following,  with  some  anxiety, 
the  political  course  of  Kossuth.  He  sincerely  believed  that  the 
exaggeration  and  exaltation  of  the  popular  editor  of  the  Pesti 
Hirlap  would  cast  the  nation  back  into  the  old  evil  conditions 
from  which  it  had  only  just  been  raised,  mainly  by  Szichenyi's 
own  extraordinary  efforts,  and  in  Kdet  nipe^  which  is  also  an 
autobiography,  be  prophetically  hinted  at  an  approaching 
revolution.  *  Trample  on  me  without  ceremony,**  he  wrote 
to  Kossuth  on  this  occasion,  "  but  for  God's  sake  don't  use  the 
nimbus  of  your  popularity  to  plunge  Hungary  into  chaos." 
On  thiis  very  point  of  reform  the  nation  was  already  divided  into 
two  parties,  though  only  the  minority  held  with  Szfchenyi.  But 
neither  this  fact  nor  the  gradual  loss  of  his  popularity  restrained 
Szichcnyi,  both  in  the  Diet  and  at  county  meetings,  from 
fulminating  conscientiously  against  the  extreme  demands  of 
Kossuth.  His  views  at  this  period  are  expounded  in  the 
pam^let  Politikai  programm  tdredikek  ("  Fragments  of  a 
Political  Programme").  He  held  the  portfolio  of  ways  and 
communications  in  the  first  responsible  Magyar  adminisiration 
(March  23,  1848)  under  B&tthy&ny,  but  his  increasing  appre- 
hension  of  a  revolution,  with  its  inevitable  corollaries  of  dvtl 
war  and  a  rupture  with  the  dynasty,  finally  affected  his  mind, 
and  on  the  5th  of  September  he  was  removed  to  an  asylum. 
Here  he  remained  for  many  years,  but  recovered  sufficiently 
to  correspond  with  his  friends  and  even  to  meditate  writing 
fresh  books.  In  1859  he  published  the  pamphlet  Ein  Stick 
in  which  he  implored  his  countrymen  to  accept  the  Bach  s>'Stem 
as  the  best  constitution  attainable  in  the  circumstances.  The 
sudden  death  of  his  old  friend  Baron  Samuel  J6sika  and  the  once 
more  darkening  political  horizon  led  him,  in  a  moment  of  despair* 
to  take  his  own  life  (April  8,  i860).  He  richly  deserved  the 
epithet  "  the  greatest  of  the  Magyars  **  bestowed  upon  him  by 
his  political  antagonist  Kossuth. 

Most  of  his  numerous  works  on  political  and  economical  autnects 
have  been  translated  into  German.  Hie  best  complete  edickm 
of  his  writings  has  been  published,  in  nine  volumes,  by  the  Hungarian 
Academy  (Pest,  1884-1896).  See  Life  of  Stichenyi,  by  Zsigmond 
Kem^ny  (Hune.;  Pest,  1870);  Aurd  Kccskem6thy.  TAe  Last 
Years  and  Deatk  of  Count  Sztchenyi  (Hung.;  Pest,  i860);  Menyhert 
Lonyai,  Count  Stickenyi  and  kts  Posthumous  Writings  (Hung.; 
Budapest,  1875);  Max  Falk.  "  Der  Graf  Stephen  Sx6chenyi  und 
seine  Zcit  "  (in  the  Oesterreickische  Revue,  Vienna,  1867);  Ant&l 
Zichy,  Count  Szichenyi  as  a  Pedatogue  (Hung.;  Budapest,  1876): 
P&\  Cyv]sA,  Szichenyi  as  a  Writer  (Hunff.;  Budapest.  1892);  Antil 
Zichy,  Bidgraphicttl  SkeUh  of  Count  ^phom  Sskkenji  (Hung.; 
2  vols.,  Budapest,  1896-1897).  (E.  N.  B.) 

tZV-CirUBII  (Four  Rivers),  ^a  western  province  olf  China, 
bounded  N.  by  Kokonor,  Kan-sub  and  'Shaisi»  £.  by  Hv-peh 
and  Ilu-nan,  S.  by  Kwei-cfaow  and  Yu&*nan,  and  W.  \sy  Tibet. 
Estimates  of  its  p<^iulation  vary  fn»n  45,000,000  to  68,000,000; 
estimates  of  its  area  from  185,000  to  a  18,000  aq.  m.  It  is 
considerably  larger  than  any  other  province  of  China,  Yiin*nan, 
which  comes  next  in  size,  covering  less  than  150,000  aq.  m. 
Sae-ch*<acn  contains  twelve  prefectual  cities,  inclusive  of  Ch'Cng- 
tu  Fu,  the  provincial  capital.    The  western  portion  forms  pait 
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d  the  nMiiiUiA>lftQdft  of  Ccntrat  Asli  aadrmiicfc  of  ft  b  ovtr 
10,000  fu  bi^,  while  bekiits  of  16,000  to  19,040  ft.  occur.  ■  Tfaii 
oorthern  ponSon  is  also  noonuiaousy  bot  tht  east  csntnl  part 
of  Sse^fa^ucn  consists  of  a  red  sandstone  taUe^laad^Csee  CncKA, 
}  i).  Towards  the  north-east  end  of  this  plateau,  commonly 
known  as  *'  the  red  basin,  '*  is  Ch^Cng-tu  Fu  (pop.  450,ooor« 
500,000),  the  provincial  capital.  The  plain  in  which  the 'city 
itinds  IS  about  70  m.  long  and  30  wide,  and  is  noted  for  the 
density  of  its  population  (about  5,000,000),  its  wealtb,  and  its 
^ndJd  irrigation  woiiu. 

The  fauna  inchides  bears,  yaks,  various  kinds  of  antelope, 
nonkeys  and  parrots.  The  flora  includes  magnificent  yews, 
a  great  variety  of  bamboos,  tallow,  varnish,  soap,  and  wax 
trees,  rhododendrons  and  giant  azaleas.  The  ethnological  and 
oommercial  boundaries  are  sharply  defined  by  the  physical 
features.  The  mountain  districts  are  poorly  cultivated,  and 
are  inhabited  by  Ijm  or  barbarians,  who  are  distinguished 
vnder  the  tribal  names  of  Si-fan,  Lo-lo  and  Man-tsxe,  and 
wlio  maintain  a  semi«independence.  Tibetans  are  also  scattered 
over  the  western  region  and  are  numerous  in  the  district  of 
h-tang.  The  table-land  is  inhabited  by  Chinese,  and  is  one 
of  the  most  thriving  and  populous  regions  in  the  empire. 
These  Chinese  exhibit  great  diversity  of  type,  due  in  part  to 
imnigration  from  other  provinces  in  the  i7tb  century — 
three  fourths  of  the  inhabitants  having,  it  is  said,  been  ezter- 
ninated  towaids  the  dose  of  the  Ming  dynasty. 

Through  the  southern  portion  of  Sze-ch'uen  runs  the  Yangtsse- 
kiang,  which  is  there  navigable  thronghout  the  year,  while  the 
pnrince  is  traversed  by  three  large  rivers,  the  Min-kiang,  the 
Fo-nng-ho  and  the  Kialing-kiang,  all  of  which  take  their  rise 
in  the  BMnrntalns  on  its  north-west  border,  and  empty  into  the 
Yangtsse-kiang  at  Su-chow  Fu,  Lu  Chow  and  Chung-k'ing  Fu 
respectively.  A  series  of  rapicfe  disturb  the  waters  Of  the 
Yaogtso^kiang  between  I-ch*angand  Chung-k'ing,  a  distance 
of  about  500  m.  According  to  the  native  authorities  there 
*R  13  big  lapids  and  73  smaller  ones  Ga  these  waters.  In 
ordinary  chrcumstances  it  takes  about  six  weeks  to  traverse 
the  distance.  In  1898  Mr  A.  Little  took  a  steamer,  which  had 
been  built  for  the  purpose,  up  the  rapids,  and  since  then  <me  or 
more  of  these  boats  have  ascended  them.  The  province  is 
intersected  by  numerous  but  difficult  roads.  The  Ta-pei-lu, 
or  great  north  road,  leads  from  Ch'Sng-tu  Fu  to  .Peking.  From 
the  same  centre  there  branch  roads  to  Chimg-k*ing  Fu,  to  Pao« 
nag  Fu  and  to  Ya-chow  Fu,  while  another  toad  connects 
Chung-k'ing  Fu  with  Kwd-chow  Fu  on  the  Yangtste-kiang 
and  Iwyoad  with  I-ch*angFn  in  Hu-peh.  From  Ya-chow  Fu, 
igain,  start  twt>  important  roads,  one  leading  into  Tibet  by  way 
of  Yung-king,  Ts'ing-kM  Hien,  Ta-chien-lu,  Li-tang,  Pa-tang 
and  Chiamdo,  and  the  other  to  Western  Yun-nan  via  T^*ing-k'i 
Hien,  Ning-yuen  Fu,  and  Yen-yuen  Hien  to  Ta-li  Fu.  From 
Ta-li  JPu  this  road  continues  through  Momein  to  Bhamo  in 
BorauL  Another  road  eonnects  Pa-tang  and  Xi-kiang  Fu  with 
Tarii  Fa,  and  yet  another  crosses  the  southernmost  comer  of 
the  provmpe  connecting  Tung-ch*uen  Fu  in  Yun-nan  with  Ts-li 
Fa  in  the  sane  provinoe.  In  1910  a  loan  of  £6,oooyoao  was 
utaaged  for  the  oonsttuctioa  of  a  railway  from  Hankow  through 
the  provinces  of  Hu-peh  and  Ssenih^uett  to  Ch'eng-tu  Fu. 

The  products  of  Sse-ch*ueti  include  silk,  tea,  rice,  sugar, 
^p,  vegetable  wax,  tobscoo,  timber  and  oranges.  A  huger 
(pttntity  ol  sflk  is  produced  in  eastern  Sze^h'uen  than  in  any 
other  province  of  the  empire.  41  Large  <)nauitities  are  exported 
to  Sheu'^i,  Shaii^si,  Kan^snh,  Peking^  Yun-nan,  Tibet,  Kwei* 
diow,  Kwang-si,  Hu-nan  and  Ha^peh. 

White  wax  h  aiioihcr  vulaalile  article'of  Chete'Ch'ucn  trade.  It  is 
nade  cKlesively  in  the  denittmem  of  Ki»>etng  Fu,  the  climate  of 
li^       which  appears  to  favour  the  propagation  of  the  disease 

.  among  t ne  insects  which  is  said  Dv  the  natives  to b&the cause 

Jtne  plentiful  secretion  of  wax.  This  btelief  is  borne  out  by  the  fact, 
"*t  in  Che  dlitricts  where  the  insects  breed  only  a  small  quantity  of 
^Mprodttced.andexperienoe  has  taught  the  natives  the  advantage 
01  brecdinffthe  insects  in  one  district  and  producing  the  wax  m 
jinother.  The  region  of  Kien<hang  in  the  south  of  the  province 
'f^been  fbund  most  suitable  for  breeding  purposes, and  it  is  there, 
*"<(Hof«,  on  the  insect  trees,  which  are  evergreens  with  large  and 


poltttad'-ovate  laaTOs,  'that  the  branding  processes  sve  easried  Oh. 
At  the  end  of  April  the  producers  sUrt  each  with  a  load  of  the  eggs 
of  the  insects  for  the  district  of  Kja-tingFu,  a  journey  which  oa 
foot  occupies  about  a  fortnight.  The  road  between  the  two  dis- 
tricts is  very  mountainous,  and  as  exposure  to  the  beat  of  the  sun 
would  hatch  the  e^  too  rapidly,  the  tfavrilers  journey  only  during 


the-nigbL    At  Kia-ting  Fu  the  eggs  are  eageriy  bought  up,  smd 
are  at  once  put  upon  the  wax  tret      *"  ^.     .    .      . 

describes  the  subsequent  process: — 


Dougot  u 
Richthof( 


en  thus 


When  the  egg  balls  are  procured  they  are  folded  up,  six  or  seven 
together  in  a  bag  of  palm  leaf.  These  bags  ate  suspended  on  the 
twigs  of  the  trees.  Tnis  is  all  the  human  labour  required.  Afttf 
a  few  days  the  insects  commence  coming  out.  They  spread  as 
a  brownish  film  over  the  twi^s,  but  do  not  toudi  the  leaves.  The 
Chinese  describe  them  as  having  neither  shape,  nor  head,  nor  eyes, 
nor  feet.  It  is  known  that  the  insect  is  a  species  of  coccus.  Gradu- 
ally, while  the  insect  is  growing,  the  surface  of  the  twigs  beoonea 
encrustated  with  a  white  substance,  this  is  the  wax.  No  care 
whatever  is  required.  The  insect  has  no  enemy,  and  is  not  even 
touched  by  ants.  In  the  latter  half  of  August  the  twigs  are  cut 
off  and  boiled  in  watef,  when  the  wax  rises  to  the*  surface.  It  is 
then  melted  and  poured  into  deep  pana  It  cools  down  to  a  tiana- 
luoent  and  highly  crystalline  substance." 

Tobacco  is  grown  very  generally  throughout  the  province^ 
and  is  exported  in  large  quantitcs  to  Si-fan,  Tibet,  Yun-nan. 
Hu-nan,  and.  the  export  to  Hankow  alone  is  estimated  at 
6^  million  tt>  annually.  The  best  is  grown  in  the  distria 
of  P'i  Hien;  the  next  quality  is  said  to  come  from  Kin-t'ang 
Hien,  and  the  third  quality  from  Shih-fang  Hien,  all  these 
districts  being  in  the  plain  of  Ch*eng-tu  Fu.  The  habit,  which 
is  unknown  in  other  provinces,  of  smoking  the  tobacco  leaves 
rolled  up  in  the  shape  of  cigars  obtains  largely  in  Sze-ch'uen. 
Salt  is  also  produced  in  Sze-ch'uen  in  large  quantities  from  brine, 
which  is  raised  from  wells.  Tsze-liu-tsing,  in  Tsze  Chow. 
Wu-tung-kiao,  hear  Kia-ting  Fu,  Pao-ning  Fu,  andTung- 
ch'uen  Fu,  are  the  districts  where  the  wells  are  most  abtmdanL 
The  brine  is  raised  from  the  well  with  long  bamboo  tubes  and 
bamboo  ropes,  and  is  then  led  to  large  pans  for  ev^x>ration. 
In  the  district  of  Tsze-liu-tsing  petroleum  is  struck  at  a  depth 
of  from  1800  to  30OO  ft.,  and  is  used  for  evaporating  the  brine. 
Coal,  iron  and  copper  are  found  in  many  parts.  The  only  coal 
worked  is  of  an  inferior  quality,  and  the  iron  is  smelted  with 
wood  alone.  Ning-yuen  Fu  is  the  principal  district  from  which 
the  c<^^>er  is  produced.  Wheat,  barley,  beans,  rice,  Indian 
com,  potatoes,  &c.,  are  among  the  other  products  of  Sze-ch'uen. 

Chui^-K'mg  Fu(pop.  about  600,000)  is  the  principal  treaty 
port.  It  imports  textiles,  anUine  dyes,  metals,  soap,  petroleum 
&c.,  and  exports  silk,  wax,  tobacco,  sugar,  oil,  musk,  medicinal 
plants,  &C.  By  the  terms  of.  the  Mackay  Treaty,  signed  at 
Shanghai  in  1903,  the  port  of  Wan  Hien  (pop.  140,000),  which 
is  situated  on  the  Yangtsze^kiang,  aoo  m.  below  Chung-K'ing 
Fu.was  opened  to  trade  in  1905.  Both  Protestant  and  Roman 
Catholic  missions  are  at  work  in  the  province;  the  Protestants 
opening  their  first  mission  station,  at  Chimg-K'ing,  in  1877. 

See  L.  Richard,  Comprrhensive  Ceogfraphy  of  Iht  Ckineu  Empire, 
pp.  lod-i  l^  and  the  authorities  there  cited  (Shanghai,  1008) ;  also 

The  Province  of  Sze-ch'uen,"  in  The  Chinese  Empire  (M.  Broom- 
halt  cd.;  London,  1907);  and  Colonel  C.  C.  Manifold,  "Recent 
Exploration  and  Economic  Development  in  Central  and  Western 
China,"  in  Ceog.  Joum.  (1904),  voL  xxiiu 

SZBOED  (Ger.,  Sxegedsn),  the  capital  of  the  County  of  Csongr&d 
in  Hungary,  xr8  m.  S.E.  of  Budapest  by  rail.  Pop.  (1900), 
100,270.  It  is  situated  on  both  banks  of  the  Theiss  just  below 
the  confluence  of  the  Maros,  and  contains  the  inner  town  and 
four  suburbs.  It  is  the  second  town  in  Hungary  as  regards 
population,  and  since  the  disastrous  inundation  of  the  Theiss 
on  the  night  of  the  nth  of  March  1S79,  which  afanost  completely 
destroyed  it,  Szeged  has  been  rebuilt.  It  is  now  one  of  the 
handsomest  towns  of  Hungary,  and  has  several  laige  squares, 
broad  avenues,  boulevards  and  many  palatial  buildings^  It 
has  abo  been  enciKled  with  a  strong  dam  in  order  to  protect 
it  from  floods.  Among  the  prindpnl  buildings  are  a  Franciscan 
convent,  with  a  rich  library  and  an  interesting  collection  of 
antiquities  and  ecclesiastical  objects;  a  Piarist  and  a  Minorite 
convent;  a  handsome  new  town-hall;  and  a  natural  history 
and  historical  mtiseum  to  which  is  attached  a  public  library. 
Szeged  is  the  chief  seat  of  the  manufacture  of  paprica,  a  kind  of 
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led  pepper  laigdy  used  -in  HaAgtty,  and  of  a'  pastiy'  called 
iarkdnya't  and  has  factories  of  soap,  leather,  boots,  saw-mills 
and  distilleries.  Szeged  is  the  centre  of  the  commerce  and  in- 
dustiy  of  the  great  Hungarian  Alf^Id,  being  an  important  railway 
junctian  and  the  principal  port  on  the  Theiss. 

Since  the  15th  century  Szeged  has  been  one  of  the  most 
prominent  dties  in  Hungary.  From  1541  tHI  1686  it  was  in 
possession -of  the  Turks,  who  -fortified  it.  It  is  also  notorious 
for  its  many  witchcraft  trials.  In  184^  it  sent  strong  detach- 
ments to  the  national  Hungarian  army.  In  July  1849  the  seat 
of  the  government  was  transferred  hither  for  a  short  time. 

SZKKESFEHliRViLR  (Ger.,  StuUvfeissenburg,  Lat.,  Alba 
tUgalis  or  Alba  Begia)^  a  town  of  Hungary,  capital  of  the  county 
of  Fej^r,  41  mu  S.W.  of  Budapest  by  rail.  Pop.  (1900),  30,451. 
ft  is  situated  in  a  marshy  plain  and  is  a  well-buUt  and  prosperous 
town.  Sz^fcesfeh6rvir  is  the  seat  of  a  Roman  Catholic  bishopric, 
one  of  the  oldest  in  the  country,  and  was  formerly  a  town  o£ 
great  importance,  being  the  coronation  and  burial  place  of  the 
Hungarian  kings  from  the  loth  to  the  16th  century.  Amongst 
its  principal  buildings  are  the  cathedral,  the  episcopal  palace, 
several  convents,  of  which  the  most  noteworthy  is  the  Jesuit 
convent,  now  a  Cistercian  secondary  school  with  a  handsome 
church,  and  the  county  halL  The  town  carries  on  a  brisk  trade 
in  wine,  fruit  and  horses,  and  is  one  of  the  principal  centres  of 
bone-breeding  in  Hungary.  Sz^kesfeh^rv&r  is  one  of  the 
oldest  towns  of  Hungary,  in  which  St.  Stephen,  the  first  ting 
of  Hungaty,  built  a  church,  which  served  as  the  coronation 
church  for  the  Hungarian  kings.  In  the  same  church  some 
fifteen  kings  were  buried.  In  1543  it  fell  into  the  hands  of  the 
Turks,  under  whom  it  remained  until  1686.  Before  evacuat* 
mg  it,  the  Turks  plundered  the  tombs  of  the  kings,-  destroyed 
the  old  church  and  several  other  buildings,  and  burnt  the 
archives.  Several  sarcophagi  of  the  kings,  and  the  foundations 
of  the  old  church,  have  been  found  by  excavation  beneath 
the  cathedral. 

8ZEKLBR8,  or  SZEKEtS  {SseMdy,  Lat.  Sictdi},  a  nnno-TJgrian 
people  of  Transylvania,  aldn  to  the  Magyars.  They  form  a 
compact  mass  of  rather  more  than  450,000,  acten<Hng  from 
near  Kronstadt  on  the  south  to  Maros-V&sfiriiely  and  Gyerg6 
St  Miklds  on  the  north.  Their  origin  is  unknown  and  has  been 
the  subject  of  much  learned  debate.  Their  own  ancient  tradi' 
tion  affirms  their  descent  from  Attila's  Huns.  According  to 
Procopius  (De  beOo  gotkico,  iv.  18)  3000  Huns  entered  Transyl- 
vania (EnUUu,  i.e.  the  Magyar  ErdSy)  after  their  defeat  "calling 
themselves,  not  Hungarians,  but  Zcktd,"  and  the  SzeUers  were 
the  descendants  of  the.  Huns  who  stayed  in  Transylvania  till 
the  return  of  their  kinsmen  under  ArpSd;  the  anonymous  scribe 
of  King  B&z  speaks  of  them  as- "  formerly  Attila's  folk."  Von 
Rethy  (Ung.  Rev.  vii.  812)  suggests  that  they  were  originally 
a  band  of  Black  Ugrians  who  sought  refuge  in  Transylvania 
after  their  defeat  by  the  Pechenegs.  Timon,  however  {Magyar 
Alkotmdny  6s  JogtSrlinct,  p.  75),  points  out  that  their  language 
proves  that  their  separation  from  the  main  Magyar  stock  must 
have  taken  place  after  the  Magyar  tongue  had  been  fully  devo* 
loped  (see  also  Hunfalvy,  Magyarorstdg  EHmograpkidja,  doo). 
According  to  another  theory  tfa^  were  Ma^ars  transplanted 
by  St  Ladislaiu  to  Transylvania  in  order  to  form  a  permanent 
frontier  guard.  Some  micb  origb  woidd,  indeed,  seem  to  be 
im|died  by  the .  name  Szekel^  if  this  be  derived,  as  Caetneki 
nnnises  ("Die  Szeklerftage,"  Ung.  Jtev.  i.  4x1-438),  from 
uekf  seat,  i.e.  an  administrative  district  (d.  the  StuU  of  the 
Tkansylvanian  S4]gobs)(  Sukdy  would  thus  mean  simply 
*' frontier-guards." 

.SZiGUQBTI,  EDS  (1814-1878),  Hungarian  dramatist,  whose 
original  name  was  J6asef  Szathmfiry,  was  bom  at  Nagyvind^ 
Olaszi,  on  the  8th  of  March  1814.  His  parents  w<duki  have 
«ade  him  a  priest;  he  wanted  to  be  a  great  doctor;  finally  he 
entered  the  office  of  an  engineer.  But  his  heart  was  already 
devoted  to  the  drama  and,  on  the  isth  of  August  1834,  despite 
the  prohibition  of  his  tyrannical  father,  he  actually  appeared 
upon  the  stage  at  Budapest.    Bis  father  thereupon  forbade 


him  to  bear  his  nataio.  id  fucuie,  attd.ihef  yo^mfeBr  SastkAfiiy 
henceforth  adopted  instead  the  name  of  £de  Ssigligeti,  the 
hero  of  one  of  Sandor  Kisfaludy's  romances.  He  supported 
himself  for  the  hekt  few  years  precariously  enough,  eataing  as 
he  did  little  more  than  twelve  florins  t  month,  bat  at  the  samo 
time  he  sedulously  devoted  himself  to  the  theatre  and  sketched 
several  plays,  which  di£Fered  so  completely  from  the  ."original" 
plays  then  in  vogue  {JU  Played-out  Trick  actually  appeared 
upon  the  boards)  that  they  attracted  the  attention  of  such 
connoisseurs  as  V^^rOsmarty  and  Bajza,  who  warmly  eAcouraged 
the  young'  writer.  In  1840  the  newly  founded  Hidogarian 
Academy  crowned  his  five-act  drama  Rosa,  the  tiUe-r61e  of 
which  was  brilliantly  acted.by  Rosa  Laborfalvy,  the  great  actress^ 
who  subsequently  married  Maurus  J6kai.  Szigligeti  was  now 
a  celebrity.  In  1840  he  was  elected  a  member  of  tht  Academy 
and  in  1845  a  member  of  the  KisCaludy  Society.  He  waa  now 
the  leading  Hungarian  dramatist.  Three,  of  his  plays  Were 
crowned  by  the  National  Theatre  and  sixteen  by  the  Academy. 
His  verdict  on  all  dramatic  .subjects  was  for  years  regdxded  as 
final,  and  he  was  the  mentor  of  all  the  rising  3roung  dramatists 
of  the  'sixties.  During  the  half<entuty  of  his  dram&tic  careec 
Szigligeti  wrote  no  fewer  than  a  hundred  oriigibaL  pieces,  all  of 
them  remarkable  for  the  inexhaustible  ingenuity  of  thidr  plots, 
their  up-to-date  technique  and  the  consummate  skill  with  which 
the  author  used  striking  and  unexpected  effects  to  produce; 
his  din<memefU.  .  He  wrote,  perhaps,  no  work  of  genius,  but  hct 
amused  and  enthralled  the  Magyar  playgoing  public  for  a 
generation  and  a  half.  Szigltgeti's  most  successful  tmgiediea 
were  CriUi  (1844)*  Paid  Belii  (1856),  Light's  Shadows  (1865)^ 
Struensee  {1S71),  Valeria  &nd  The  Pretender  (i&tB).  His  tragedies, 
as  a  rule,  lack  pathos  and  sublimity.  Much  more  Denarfcabki 
are  his  comedies.  He  is  a  perfect  master  of  the  art  oif  wcawiag 
complications,  and  he  prefers  to  select  his  sul^ts  fiOm  tha 
daily  life  of  the  upper  and  upper-middle  classes.  The  best  of 
these  comedies  are  The  Three  Commands  of.  Matritnony  (1850)) 
Titnefid  Stevey  (1855),  Mamma  (1857),  The  Rdgn  fi  Woman 
(1863),  and  especially  the  farce  Yoitng  Lilly  (1849).  He  also 
translated  Goethe's  Bgmont  and  Shakespe^ie'a^/^wfta/tf  ///., 
and  wrote  a  draniatnrgical  work  entitled  The  Drmma  and  its 
Varieties.  A  few  of  his  plays  have  appeared  in  German. 

See  P.  Rafeodczay,  EdvfttrdSsigligeti's  Life  and  Works  (Hnaa.; 
Pressbuix,  1901);  P61  Gyulai,  Memorial  Spcecket  (Hung.;  Buda* 
pest,  1879  and  1890).  (R-N.  B.) 

8Z0HBATHELY  (Gcr.,  Sieinamanget),  the  capital  <tf  iha 
Hungarian  county  of  Vas,  163.  m.  W.  of  Budapest  by  rail. 
Pop.  (1900),  33,309.  It  is  the  seat  of  a. Roman  CAtholic  bidhop, 
and  possesses  a  beantiful  cathedral  (i797*z8az)  with  two  towers,. 
z8o  ft.  high.  Other  buildings  are  the  episcopal  pakce,  to  which, 
is  attached  a  museum  of  Roman  antiquities,  the  tounty  haU» 
the  convent  of  the  Dominicans  and  the  seminafy  foe  Roman 
Catholic  priests.-  Szombathely  is  an  iaapoilant  railway  and 
industrial  centre,  and  has  a  state  ^xailway  wodidisp,  .manu^ 
factories  for  agricultural  machinesy,  fbandiies  and  .stestt  milhk 

About  5  m.  sooth  of  Szombathely  lics.the small  village  of  Ja&k, 
with  a  Domimcan  convent  from  the  ixth  century,  which  hat 
a  remarkably  beautiful  church,  one  of  the  best  spetilncfls  o& 
Romanesque  architecture  in  the  country.  About  t6  Ai.  by  rail 
south  of  the  town  is  K^rmend  (pop.  6171),  with  a  heauttful 
castle  beloBgmg  to  Count  BathyapiyL  About  16  m.  by  raiij 
west  of  Kj6rmend  is  the  small  town  ol  Ssent'  Gotthard  (pop., 
fl055,  mostly  Germans),  with  a-Cistmaan  abbey,  louaded  by 
King  B^la  HI.  in  1x83,  where  General  Montecuieaili  gained  m 
decisive  victory  over  the  Turks  intdfifk  ^^ 

Szombathely  occupies  the  site  o£  the  RmMm  Iowa  Saharia 
Soporia) ,  which  was  the  capital  of  >  P»nioni«.  Here  in  a:d,  199 
Septimius  Sevenis  was  proclaimed  emperor  by  h£i  legiMMi 
Many  remains  from  the  Roman  period  hav^  been  excavated, 
such  as  traces  of  an  amphitheatre,  %  triumphal  aich,  the  old 
fortifkations.  an  aqueduct,  &c.  The  remains  are  phxei^ed  partly 
in  the  museum  at  Budapest,  and  partly  in  the  mnnidpsi  museum. 
The  bishppric  was  created  in  1777. 
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Ttlie  iwt  letter  in  the  Semitic  alpbabeti  where,  however, 
its  form  in  the  ewlitst  inscripUon*  is  that  of  a  St 
Amdrew's  Cross  X.  In  both  Greek  and  Latin,  however, 
although  the  upright  and  cross  stroke  arelrequ^tly  not 
enctly  at  right  angles  and  the  upright  often  promts  bejrond  the 
cross  strobe,  tlut  forma  approach  more  nearly  to  the  modem  than 
to  the  Semitic  shape.  Tbe-name  Tow  was  taken  over  in  t  he  Greek 
rav.  The  sound  was  that  of  the  unvoiced  dental  stop.  The 
Eo^h  4,  however,  is  not  dental  but  alveolar,  being  proaounced, 
as  d  also,  not  by  putting  the  tongue  against  the  teeth  but  against 
tbeir  sockets.  This  difference  is  marked  in  the  phonetic 
di&erentiatioa  of  the  dental  and  the  alveolar  /  by  writing  them 
respectively  I  and  /.  The  alveolar  sound  is  frequent  also  in 
the  languages  of  India,  which  possess  both  this  and  the  dental 
sound.  The  Indianf,  however,  is  probably  produced  still  farther 
(coDT  the  teeth  than  is  the  English  sound.  In  the  middle  of 
lords  when  I  precedes  a  palatal  sound  like  i  (y)  which  is  not 
syllabic,  it  coalesces  with  it  into  the  sound  of  fi  as  in  position^ 
tclion,  Sic,  The  change  to  a  sibilant  in  these  cases  took  place 
is  late  Latin,  but  in  Middle  English  the  i  following  the  i  was 
stiJl  pronounced  as  a  sepantte  syllable.  •  A  later  change  is  that 
vhich  is  seen  in  the  pronunciation  of  nature  aaiKt^.  This 
vises  from  the  pronunciation  of  »  as  yu,  and  does  not  affect 
the  English  dialects  which  have  not  thus  modihed  the  u  sound. 
Similar  changes  had  taken  place  in  some  of  the  local  diadects 
of  Italy  before  the  Christian  ent.  At  the  end  of  words  th6 
English  /  is  really  aspirated,  a  breath  being  audible  after  the  t 
in  words  like  ^,  hUt  pit.  This  is  the  sound  that  in  ancient 
Greek  was  represented  by  0.  In  medieval  and  modem  Greek, 
however,  this  has  become  the  unvoiced  sound  represented  in 
English  by  Ih  Jn  thin,  thick,  pith.  Though  represented  in 
English  by  two  Symbols  this  is  a  single  sound,  which  may  be 
cither  interdental  or,, as  frequently  in  English,  produced  "  by 
^ing  the  tongue  loosely  behind  the  upper  front  teeth,  so  that 
the  breath  escapes  partly  between  the  tongue  and  the  teeth, 
ud  partly,  if  the  teeth  are  not  very  closely  set,  through  the 
interstices  between  them"  (Jespcrsen).  In  EngUsh  th  repre- 
Knts  both  the  unvoiced  sound  )>  as  in  (Am,  &c.,  and  the  voiced 
sound  9,  which  is  found  initially  only  in  pronominal  words 
^t  this,  tkatf  there^  then,  those,  is  commonest  medially  as  in 
l^ker^  Itothcr^  smothcTf  either ,  and  is  found  also  finally  in  words 
hke  with  (the  prepositton),  hoth.  Early  English  used  ^  and 
^  indiscriminately  for  both  voiced  and  unvoiced  sounds,  in 
Middle  English  d  disappeared  aiid  ^  was  toduaJly  usiAdUted 
u  form  to  y,  which  is  often  found  fm  it  in  early  pruitiagk  It 
is,  however,  to  be  regretted  that  English  has  not  kept  the  old 
symbols  for  sounds  which  are  very  characteristic  of  the  language. 
In  modem  Greek  the  ancient  2  ((0  has  become  the  voiced  spirant 
(^).  though  it  is  still  written  5.  Hence  to  rq>resent  I>,  Greek 
has  now  to  resort  to  the  clumsy  device  of  writing  NT  instead. 

(P.  Gi.> 
TAAFFB,  EDUABD  FRANZ  JOSEPH  VON.  Count  Uith 
Vscount  Taaffe  and  Baron  of  Ballymote,  in  the  peerage  of 
heiand)  (iSjs^iSqs),  Austrian  statesman,  was  bom  at  Vienna 
OB  34th  February  1833.  He  was  the  second  son  of  Count 
^dmg  Patrick  Taaffe  (1791-1855),  a  distingw^ed  public  pan 
«fao  was  miiuster  of  justice  in  1848  bikI  president  of  the  court 
^  appeaL  As  ft.child  Taaffe  was  one  of  the  chosen  companions 
of  the  young  archduke,  afterwards  emperor,  Francis  Joseph. 
In  1852  he  entered  the  public  service;  in  1867  he  wasStattbalter 
<>f  Upper  Ai^tria^  and  the  emperor  offered  him  the  post  of 
ntinistcr  of  the  interior  in  Bcust's  administxatioA^  In  June 
he  became  vice-president  of  the  nuldstry,  and  at  the  end  of 
^he  year  he  entered  the  first  ministry  of  the  newly  organized 
Austrian  portion  of  the  monarchy.  For  the  next  three  years 
he  took  a  very  Important  part  in  the  confused  political  changes, 
^  pmbahly  mors  than  any  other  pohticiaB  repcesented  the 
^hes  of  the  emperor.    He  had  entered  the  ministry  as  « 


German  Libeial,  bat  he  soon  took  ah  intermediate  positloo 
between  the  Liberal  majority  of  the  Berger  ministry  and  the 
party  which  desired  a  federalistic  amendment  of  the  constitu- 
tion and  which  was  strongly  supported  at  courf.  From 
September  1868  to  January  1870,  after  the  retirement  of  Aucr- 
sperg,  he  was  president  of  the  cabmet.  In  1870  the  government 
broke  up  on  the  question  of  the  revision  of  the  constitution: 
Taaffe  with  Potocki  and  Berger  wished  to  make  some  concessions 
to  the  Federalists;  the  Liberal  majority  wished  to  preserve 
undiminished  the  authority  of  the  Reichsrath.  The  two  panics 
presented  memoranda  to  the  emperor,  each  defending  their 
view,  and  offering  their  resignation:  after  some  hesitation  the 
emperor  accepted  the  policy  of  the  majority,  and  Taaffe  with 
hitf  friends  resigned.  'Hie  Liberals,  however,  failed  to  carry  on 
the  government,  as  the  representatives  of  most  of  the  territories 
refused  to  appear  in  the  Reichsrath:  they  resigned,  and  in 
the  month  of  April  Potocki  and  Taaffe  returned  to  office.  The 
latter  failed,  however^  in  the  attempt  to  come  to  some  under- 
standing with  the  Czechs,  and  In  their  turn'  had  to  make  way 
for  the  Clerical  and  Federalist  cabinet  of  Hohenwart.  Taaffe 
now  became  Statthalter  ol  Tirol,  but  once  more  <hl  the  break- 
down of  the  Liberal  government  in  1879  he  was  called  to  office. 
At  first  he  attempted  to  carry  on  the  government  without 
change  of  principles,  but  he  soon  found  it  necessary  to  come 
to  an  understanding  with  the  Feudal  and  Federal  parties,  and 
he  was  responsible  for  the  conduct  of  the  negotiations  which 
in  the  elections  of  this  year  gave  a  majority  to  the  different 
groups  of  the  National  and  Clerical  opposition.  In  July  he 
became  minister  president:  at  first  he  still  continued  to  govern 
with  the  Liberals,  but  this  was  'soon  made  impossible,  and  he 
was  obliged  to  turn  for  support  to  the  Conservatives.  It  was 
his  great  achievement  that  he  persuaded  the  Czechs  to  abandon 
the  policy  of  abstention  and  to  take  part  in  the  parliament. 
It  was  on  the  support  of  them,  the  Poles,  and  the  Clericals  that 
his  majority  depended.  His  avowed  intention  was  to  unite 
the  nationalities  of  Austria:  Germans  and  Slavs  were,  as  he 
sftid,  equally  integral  parts  of  Austria;  neither  must  be 
oMMrcsied;  both  must  unite  to  form  an  Austrian  parliament. 
Notwithstanding  the  growing  opposition  of  the  German  Liberals, 
who  refused  to  accept  the  equality  of  the  nationalities,  he 
kept  his  position  for  thirteen  years.  Not  a  great  creative 
statesman,  he  had  singular  capacity  for  managing  men}  a 
very  poor  otator,  be  had  in  private  intercourse  an  i^banity  and 
quickness  of  humour  which  showed  his  Irish  ancestry.  For 
the  histwy  of  his  adnmiistration  see-  Austria-Huncarv, 
History  (Sec.  II.  "  Austria  Proper  ").  Beneath  an  apparent 
cynicism  sad  frivolity  Taaffe  hid  a  strong  feeling  of  patriotism 
to  his  country  and  loyalty  to  the  emperor.  It  was  no  small 
service  to  both  that  for  so  long,  during  very  critical  years  in 
European  history,  he  maintained  harmony  between  the  two 
parts  of  the  monarchy  and  preserved  constitutional  government 
in  Austria.  The  necessities  of  the  parliamentary  situation 
compelled  him  sometimes  to  go  farther  in  meeting  the  demands 
of  the  Conservatives  and  Czechs  than  he  would  probably  have 
vrished,  but  he  was  essentially  an  opportunist:  in  no  way  a 
party  man,  he  recognized  that  the  government  must  be  carried 
on,  and  he  cared  little  by  the  aid  of  what  party  the  necessary 
majority  was  maintained.  In  1893  he  was  defeated  on  a  proposal 
for  the  revision  of  the  franchise,  and  resigned.  He  retired  into 
private  life,  and  died  two  years  later  at  his  country  residence. 
EUerschau,  in  Bohemia,  on  a9th  November  1895. 

By  the  death  of  his  elder  brother  Charles  (1823-1 873),  a  colonel 
in  the  Austrian  army,  Taaffe  succeeded  to  the  Austrian  and  Irish 
titles.  He  married  in  1862  Countess  Irma  Tsaky.  by  whom  he 
left  four  daughters  and  one  son.  Henry.  The  family  history 
presents  points  of  unusual  interest.  From  the  13'h  century  the 
Taaffes  had  been  one  of  the  leading  families  in  the  north  of  Ireland. 
In  1628  Sir  John  Taaffe- was  raised  to  the  peerage  as  Baron  Bally- 
moee  end  Viscount  Taaffe  of  Corven.    He  left  bfcf«n  ^hiklno,  ol 
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^  Wunbach.  BfoiraOtutAiJ  Laian,  Onlerriichs.  Mtmoi'l  of 
Ukc  Famii,  Bf  Taagl  (Vienna.  l85«).  privately  printed;  article 
in  the  Catlrnptrary  Ririrv  (189J).  by  E.  B.  Lanin.     The  Prajue 

■pondence  collected  Itom  TaaHeVpapen.  (J.  W.  He.) 

TAAL,  B  town  d(  thf  province  ol  BaLangas,  Luion,  Philippine 
Islands,  on  the  FaniipiL  river,  opposite  Lemeiy.  wiih  wbich 
it  is  connected  by  a  bridge,  and  aboui  jo  m.  S.  of  Manila- 
Pop,  of  the  munidpaBtj  (1903)  17,515.  Tail  b  buUi,  chiefly 
of  slone.  on  Ihe  sgmmii  and  terraced  slopes  ol  a  hill  overloolung 
Ibe  Gulf  ol  Bilayan  into  which  the  Pansipil  river  flows,  ll 
has  a  cool  and  healthy  climale.  is  an  important  military  slalion, 
and  a  port  for  coastwise  vtsKls.  Eilensive  agricullursi  lands 
in  the  vicinity  produce  rice,  Indian  corn,  sugarcane,  pepper, 
cacao,  and  cotlon,  hut  the  great  coffee  pliniatioas  which  were 

iniecls.  The  inhabilanls  are  also  engaged  In  raising  hotMt 
md  catile,  in  Ashing,  and  in  carrying  on  a  considerable  trade 
in  cotlon  goods,  sugar,  coffee.  Sic.  Taal  is  Ihe  only  [own  in 
Ihe  Philippines  where  efltclive  efforts  have  been  made  to  ridude 
the  Chinese.     The  hostility  ol  the  inhabilinls  toward  them  »as 

[he  latter  days  of  the  rtvolmion  against  Lhe  American  govern- 
ment. The  town  was  founded  in  1754  after  the  deslruclion  by 
Taal  volauo  ol  an  old  town  ol  the  same  Dame  on  Uke  Taal. 
The  language  is  Tagalog. 

TABACO.  a  town  and  port  of  entry  of  the  province  of  Albiy, 
Luion.  Philipixite  Islands,  on  Tabaca  bay,  about  10  m.  N. 
of  the  town  ol  Albay.  Pop.  (i^j)  11.946.  The  men  of 
Tabaco  are  largely  engaged  in 


Lected  harbour,  and  it 


ihipping  is 


■a  plain.    Tbe  name  was  also  gi 
of  I. 


io  lhe  Prolocue 
at  Queen's  College,  Oiford, 
re  called  "  lahardeis,"  Irom 


by  peasants;  the  ploughman  we 
to  tbe  Csufcrhiry  Tula.  Simil 
tbe  acbolon  on  the  foundatioi 
the  Ubard.  obvhnsly  nol  an  e 
mne.  The  word  itself  appears  in  Fr.  labatd  or  1061114,  &c', 
Ilal.  foiom,  Ger.  laflmrl,  Med.  Lat.  laNutdm,  lahardium.  &c. 
It  is  of  doubtful  origin,  but  has  usually  been  connected  with 
"  tippel,"  "  tapestry,"  from  Lai.  lapeti,  hangings,  painted 
cloths:  Or,  riirn,  carpel. 
TABARl  [Aba  Ja'lai  Mahommed  ihn  Jarir  ut-Tabart|  (8j»- 
Iheologian,  was  bom  al   Amoi 
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?.»?• 
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ned 

Yahya.     He 

to  Bagdad,  wnere  be  remaiiKO  as  a  icacncr  01  traaiiion  and 
law  uniil  his  deaih-  His  file  was  limple  and  dignified,  and 
cbaracterited  by  eilteme  diligence.  He  is  said  to  have  often 
refused  valuable  gifts.  A  ShlG'ile  in  law,  be  claimed  lhe  right 
to  criiiciu  atl  schools,  and  ended  by  esitbliihing  a  school  of 
his  own,  in  which,  however,  he  incurred  ibe  violent  wrath  of 
the  Hanbaliiea. 


Hisw 


- lhe  rarlM  ar-Jtual  wol-Uylit  (HiRoiy  of  the 

Pnpbcts  and  Kings),  aeneralty  known  a>  Ihe  ,4«a;i  (cf.  AaailA, 
UtttalMrt,  ■■  Hinoiy  ")     Thii  is  a  hiuin  Iron  the  Creation  (a 

published *und« The  ediiorahip  ol  M^.'  j"  de'^'^l'!;  three'tcriea. 

indicea,  iDiraduction  and  ^kwiry  (Liidcn.  1877-1901).  A  Pertlaa 
digest  of  this  work,  made  in  g6j  by  the  Samanid  viiier al-Balani 
has  been  tranilaied  into  French  by  H-  Zoicnbcig  (vols,  i.-iv.,  Paris, 
1867-^1874).  A  Turkish  translaiiun  ol  this  was  published  at  Con- 
on  "lie 'iforan.^ich  wu  «Hked^ihruine1dlneBa™£^'u 
the  Awaii.    Tbe  siie  of  the  work  and  ihe  independciKe  of  judg- 

lii  I  as  Bagbawi  and  SuyBli  used  k  laiGcly-     II 

Sie  Znlidirill  itr  Dcmlidua  MarmniUiu 
[  <lS8l).  pp.  5gK-6lS.     Persian  and  T 
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hafUtan 


nuiedhisi 


■e  Place 


.iogue  with  his  partner  Mondnr  (PhUIippr  Gbard), 
1  be  reaped  a  golden  bncvBt  by  lhe  sale  o(  quack 
A  contemporaiy  portraii  shows  hira  in  ihe'dresa 
,  but  with  a  mouslacbe  and  pointed  beard,  carrylnit 
iword  and  wearing  a  soft  grey  felt  hat  capable  of 
assuming  counlJess  amusing  shapes  in  kis  deft  fin^ra.  Hia 
regulsE  evening  antics  weie  varied  by  more  elaborate  weekly 
performances  in  which  others  appeared,  DotaUy  his  wife.  In 
Ihese  he  look  tho  part  of  a  fat  okl  lool,  but  hia  Jokes,  while 
usually  coarse,  were  frequently  clever,  aad  his  caiemporiicd 
speeches  were  lull  of  oiigioalily.  He  is  said  to  bave  influ- 
enced both  Molijte  and  La  Fobtaine.    Tbe  latter  prases  him. 

He  relired  about  i6ig,  and  died  «  the  ifith  ol  AngiX  lia. 
Numerous  faltva  and  dialogues,  partly  or  wholly  his,  or  ia 
his  rtprriuire,  were  credited  to  him,  and  lon^  acrite  of  cheap 
leaflets  purpotting  Io  be  his  complete  works  bcfan  to  appear 
■ly  M  I6»j.  T*o  rival  editions,  in  Iwo  volnnies  and 
jhimc  reepcciivcly,  were  publisked  as  lale  aaiS5S.     Tb« 
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TABASCO— TABERNACLE 


3^3 


TABASOO,  A  ttate  of  Mexico,  bounded  N.  by  the  Gulf  of 

Meiico,  E.  by  the  state  of  Campeche  and  Guatemala,  S.  by 
Guatemala  and  Chiapas,  and  W.  by  Vera  Cnia.  Area  10,072 
8q.  m.  Pop.  <i9oo)  159,834.  The  surface  is  generally  low  and 
flat,  largely  covered  with  higboos,  watercourses  and  swamps.  In 
the  S.  and  S.E.  there  is  an  area  belon^ng  to  the  rough  higher 
{oroMitioD  of  Chiapas.  Dense  forests  cover  the  whole  region, 
and  there  are  valuable  fine  woods  and  dye*woods.  There  are 
several  large  lagoons  on  the  -coast,  two  of  which  are  called 
Sant'  Ana  and  Tupilco  bays.  Two  large  rivers,  the  Grijalva 
and  Usumadntaitnverse  its  territory:  The  Grijalva,  also  called 
Tabasco,  the  upper  course  of  which  is  known  as  the  Chiapas, 
has  its  most  distant  sources  in  western  Guatemala  and  flows 
N.W.  across  Chiapas  to  the  frontier  of-Oaxaca,  thence  N.  to 
the  frontier  of  Tabasco,  and  thence  N.E.  to  the  coast;  it  is 
navigable  for  93  m.  The  Usumacinta  likewise  has  its  sources  in 
western  Guatemala.  It  forms  the  boundary  between  Guatemala 
and  Chiapas  untQ  the  frontier  of  Tabasco  is  reached,  where 
M  N.W.  course  turns  to  the  N.  and  then  N.W.  to  a  junction 
with  the  Grijalva-^he  two  rivers  having  a  common  outlet. 
The  Usttmacinia,  including  its  head  streams,  is  about  500  m. 
iong;  excluding  them  about  330  m.  long;  for  about  370  m. 
it  is  navigable,  for  about  180  m.  for  large  steamers.  There  are 
DO  railways  and  "no  good  roads,  and  these  rivers  and  the  navigable 
channels  of  the  Cuxcuchopa,  Soledad,  Cocohital,  Tular,  and 
Tortuguero,  are  the  principal  practical  thoroughfares  in  the  state. 
The  capital  is  San  Juan  Bautista  (pop.,  1900,  10,548),  formerly 
called  Villa  Hermosa,  on  the  Grijalva  river,  about  70  m.  above 
its  mouth.  The  next  most  important  town  is  Frontera  (pop., 
i^5f  (^794)  >  &  port  3  m.  within  the  tnouth  of  the  Grijalva. 

TABBRJfACLB  (Lat.  tabernacuium,  a  hut,  tent),  specifically 
the  name  given  in  the  English  Bible  to  the  portable  sanctuary 
which,  according  to  the  priestly  sources  of  the  Pentateuch,  was 
erected  by  Moses  in  the  wilderness  as  the  place  of  worship  of 
the  Hebrew  tribes  (Exodus  xxv.  ff.).' 

(i)  The  TahenuuU  and  Us  Pitmiture.^The  Tab^ade  proper 
is  represented  as  standing  within  a  rectangular  area,  measuring 
100  cubits  by  50,  approximately  150  feet' by  75,  which  formed 
the  centre  of  the  camp  in  the  wilderness:  This  area,  termed 
the  "  court  of  the  tabemade,"  was  fenced  off  from  the  rest  of 
the  encampment  by  a  series  of  curtains  suspended  from  106 
pillars  standing  at  intervab  of  5  cubits,  and  lay  east  and  west 
with  its  entrance  on  .the  eastern  side.  Of  the  two  squares,  each 
measuring  50  cubits  by  50,  into  which  the  court  may  be  divided, 
the  more  easteriy  was  that  in  which  the  worshippers  assembled. 
In  the  centre  of  this  square  stood  the  altar  of  burnt-offering, 
a  hollow  chest  of  acacia  wood  overlaid  with  bronze.  The 
tabernacle  itself  also  stood  east  and  west,  with  its  entrance 
towards  the  east,  on  the  edge  of  the  second  square..  The  essential 
part  of  the  structure,  to  which  everything  else  was  subsidiary, 
was  that  termed  in  the  original  the  mishkSn,  i.e.  dwelling 
(Eng.  Vers,  tabernacle,  but  see  Exod.  xxv.  9,  Rev.  Vers,  margin). 
it  was  formed  of  ten  curtains,  in  two  sets  of  five,  of  the  finest 
Enen  with  inwoven  coloured  figures  of  cherubim,  the  whole 
making  an  artistic  covering  measuring  40  cubits  by  28.  Instead 
of  being  suspended  on  poles  after  the  manner  of  an  ordinary 
tent,  the  curtains  of  the  dwelling  were  spread  over  a  series 
of  open  frames  of  acada  wood  overlaid  with  gold,  each  10  cubits 
in  height  by  i}  in  breadth-.'  These  frames,  48  in  all,  were  so 
arranged  as  to  form  the  southern,  western  and  norrheim  sides 
of  a  rectangular  structure,  30  cubits  in  length  and  10  cubits  in 
breadth  and  height.  .  Over  the  frames,  as  has  been  said,  were 
thrown  the  two  sets  of  tJH)estry  curtains  above  described,  while 
the  eastern  end,  forming  the  entrance,  was  closed  by  a  special 
portiere  suspended  iroro  five  pillars.  The  dwelling  was  divided 
into  two  parts  by  a  second  hanging,  the  "  veil,"  10  cubits  Irom 
the  western  end!     These  two  parts  were  termed  respectively 

*For  the  philological  and  other  arguments  in  favour  of  open 
frames  in  place  of -the  traditional  solid  beam»>-the  "  boards  of 
the  Englisn  Vcnioi»-ras  supports  of  the  curtains,  see  the  yrrtter's 
article  "  Tabernacle  "  in  Hastings's  Diet,  of  the  BibU^  iv.  659  f., 
with  illustrative  diagrams. 


the  holy  place,  and  the  most  holy  place  or  "  holy  of  holies." 
Within  the  latter  stood,,  in  solitary  majesty,  the -ark  of  God, 
in  which  were  deposited  the  two  stone  tables  of  the  decalogue 
or  "  testimony."  On  the  ark  lay  a  solid  slab  of  the  finest  gold, 
the  propitiatory  or  mercy«seat,  from  which  rose  the  figures  of 
two  golden  cherubim.  The  propitiatory  with  its  over-arching 
cherubim  formed  the  iimermost  shrine  of  the  wilderness 
sanctuary,  the  earthly  throne  of  the  God  of  heaven. 

The  furniture  of  the  holy  place  consisted  of  the  table  of  shew- 
bread,  the  altar  of  incense — both,  like  the  ark,  of  acada  wood 
overlaid  with  gold— and  the  golden  "  candlestick,"  the  latter  in 
reality  a  seven-branched  lamp-stand.  As  a  protection  the  delicate 
and  artistic  curtains  of  the  dwelHng  were  covered  l^  two  similar 
sets  of  goats'-hair  curtains,  which  together  measured  44  cubits  by 
30;  these,  in  their  turn,  were  protected  by  a  double  covering, 
the  one  of  rams'  skins  dyed  -red,  the  other  made  of  the  skins 
of  a  Red  Sea  mammal,  probably  the  dugong  (Exod.  xxvi.  14). 

(2)  The  Rdigious  Significance  of  the  Tabernacle. — ^The  aim 
of  the  priestly  school,  to  whom  we  owe  the  conception  of  the 
tabernacle  as  above  described,  was  to  provide  a  sanctuary 
and  a  ritual  worthy  of  the  higher  conceptions  of  the  Deity, 
which  had  grown  up  as  the  fruit  of  the  discipline  of  the  eule. 
The  ideal  rdation  of  Jehovah  (Vahweh)  to  the  theocratic  com- 
munity of  Israel  had  already  been  described  by  Ezekid  in  the 
words  "  my  dwelling  shall  be  with  them,  and  I  will  be  thdr 
God,  and  they  shdU  be  my  people  "  (xxxvii.  37).  That  this  was 
the  religious  ideal  in  the  mind  of  the  author  of  Exodus  xxv.  ff. 
is  evident  from  the  characteristic  name  which  he  gives  to  the 
essential  part  of  the  tabernacle,  the  dweUing  (see  above,  and  cf . 
Exod.  xxv.  8).  All  the  arrangements  of  the  camp  and  of  the 
tabernacle  are  intended  to  secure  the  presence  of  a  holy  God  in 
the  midst  of  a  holy  people.  The  thought  of  the  almost  un- 
approachable holiness  of  the  Deity  underlies  not  only  the  grada- 
tion of  the  parts  of  the  tabernade — court,  holy  place  and  holy 
of  holies  bdng  each  marked  by  an  ascending  degree  of  sanctity — 
but  also  the  careful  gradation  of  the  materials  employed  in  its 
construction.  In  the  proportion  and  symmetry,  which  are 
strongly  marked  features  of  the  tabernacle,  we  may  further 
trace  the  earnest  endeavour  to  reflect  the  harmony  and  perfec- 
tion of  the  Deity  whose  glory  filled  the  dwelling  (Exod.  xl.  34). 

(3)  As  regards  the  historicity  of  this  daborate  sanctuary 
modem  historical  critidsm  has  pronounced  a  negative  judgment. 
This  verdict  is  based  not  so  much  on  the  many  difficulties  pre- 
sented by  the  narrative  itself,  or  suggested  by  the  unexpected 
wealth  of  material  and  aVtistic  skill,  as  on  the  impossibih'ty  of 
reconciling  the  picture  of  the  tabernacle  and  its  worship,  which 
is  found  in  the  middle  books  of  the  Pentateuch,  with  the  religious 
history  of  Israel  as  reflected  in  the  older  historical  books.  There 
is  absolutely  no  place  for  the  tabernacle  of  the  Priests*  Code  in 
the  history  of  the  worship  of  the  Hebrews  before  the  exile. 
It  cannot  be  reconciled  with  the  account  of  the  historical 
"tent  of  meeting  "  (Auth.  Vers,  tabernacle  of  the  congregation) 
of  the  oldest  Pentateuch  sources  in  any  particular  except  the 
common  designation,  and  in  the  later  history  of  the  ark,  whether 
at  Shiloh  or  at  Jerusalem,  the  older  records  of  Samuel  and  Kings 
are  silent  as  to  the  tabernacle. 

The  sections  of  the  Pentateuch  devoted  to  the  tabernacle  and 
its  worship,  therefore,  are  not  to  be  treated  as  history  but  as 
the  expression  of  a  religious  ideal.  Building  on  the  traditions 
of  the  simple  Mosaic  "  tent  of  meeting  "  (Exodus  xxxiii.  7  ff. 
and  elsewhere),  and  believing  that  the  temple  of  Solomon  was 
its  replica  on  a  larger  scale  and  in  more  solid  materials,  the 
priestly  idealists  followed  the  example  of  Ezekiel,  and  elaborated 
an  ideal  sanctuary  to  serve  as  the  model  for  the  worship  of  the 
theocratic  community  of  the  future.  "Let  them  make. me  a 
sanctuary,  that  I  may  dwell  among  them  "  (Exod.  xxv.  8). 

See  "  Tabernade  "  in  Hastings's  Dictionary  of  the  Bible,  vol.  iv.. 
with  which  may  be  compared  the  corresponding  artides  in  Cbcyne 
and  Black's  Encycl.  Biblica  by  Benzmger,  and  iri  the  Jewish 
Eneyclo^dia  by  Kdnig.  The  views  of  the  first-named  article, 
summan^ed  above,  as  to  the  framework  of  the  Tabernade,  have 
beet)  adopted  and  reinforced  by  A.  H.  M'Neile  in  hi&  Commentary 
on  The  Booh  of  Exodus  (1908).  pp-bcxUi.  if.  iA.K.S,  K.) 
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TABERNACLE— TABERNACLES,  FEAST  OF 


tABBRNACLB,  m  a  general  term  in  andutecture^  a  species 
of  niche  or  recess  in  which  an  iiAage  may  be  placed.  In  Norman 
vork  there  are  but  few  remains,  and  these  generally  over  door- 
ways. They  are  shallow  and  comparatively  plain,  and  the 
figures  are  often  only  in  low  relief,  and  not  detached  statues. 
In  Early  En^h  work  they  are  deeper,  and  instead  of  simple 
arches  there  fs  often  a  canopy  over  the  figure,  which  was  placed 
on  a  small,  low  pedcstaL  Later  in  4fae  style  the  heads  of  the 
tabernacles  became  cusped,  either  as  trefoils  or  cinquefoils, 
and  they  are  often  placed  in  pairs  side  by  side,  or  in  ranges, 
as  at  Wells  cathedral.  Decorated  tabernacles  are  still  deeper 
and  more  ornamented,  the  heads  are  sometimes  richly  cusped 
and  surmounted  with  oocketed  gables,  as  at  York,  or  with 
projecting  canopies,  very  much  like  the  arcade  at  Lichfield. 
In  this  case  the  under  side  of  the  canopy  is  carved  to  imitate 
groined  ribs,  and  the  figures  stand  either  on  high  pedestals,  or  on 
corbds.  Perpendicular  tabernacles  possess  much  the  same 
features,  but  the  work  is  generally  more  elaborate  (see  Corbel, 
Canopy,  Niche,  &c.).  The  word  tabemade  is  also  often  used 
for  the  receptacle  for  relics,  which  was  often  made  in  the  form 
of  a  small  house  or  church  (see  Shrine).  The  term  "  tabernacle 
work  "  is  given,  in  architecture,  to  the  richly  sculptured  tracery, 
similar  to  that  employed  on  the  upper  part  of  a  tabernacle, 
decorated  with  canopied  niches  which  contain  statues.  The 
Eleanor  crosses  in  England  are  enriched  with  tabemade  work 
over  the  niches,  as  also  the  chapels  of  Bishops  Nicholas  West 
(146Z--1533),  and  John  Alcock  (1430-1500)  in  Ely  cathedral, 
both  dating  from  the  beginning  of  the  i6th  century. 

TABERNACLES,  FEAST  OF,  the  autumn  fesUval  of  the 
Israelites,  beginning  on  the  x  5th  of  Tishri  and  celebrated  by 
rending  for  the  seven  succeedin^^  days  in  rustic  booths  (Heb. 
Sukkoih,  in  the  Vulgate  Tabernccula,  whence  the  English  name 
of  the  feast).  Among  the  Hebrews  it  was  the  third  and  chief 
of  the  three  annual  pilgrimage  festivals  connected  respectivdy 
withtheharvestbgofthebarley  (Passover),  of  wheat  (Pentecost), 
and  of  the  vine  (Tabemades).  Hence  it  is  rderred  to  as  "  the 
Feast "  par  excdUnu  (Heb.  He^f,  d.  Arab.  Hajj)  even  as  late 
as  a  Chron.  vii.  9.  Being  of  the  nature  of  a  pilgrimage  feast  the 
booths  were  temporary  erections  for  the  accommodation  of  the 
pilgrims.  But  in  early  Jewish  tradition,  in  both  Yahvist  and 
Elohist  sources  of  the  Pentateuch  (Ezod.  zxziv.  23,  xxiii.  16) 
it  is  called  simply  the  Harvest  Feast  CA.V.  "  Feast  of  Ingather- 
ing ")  and  is  to  be  observed  "  at  the  end  of  the  year,''  i.e,  of 
the  agricultural  year.  In  Deut.  xvi.  13  scq.,  it  is  termed  the 
Feast  of  Tabcrnades  and  is  to  be  kept  seven  days  after  the 
produce  of  the  threshing-floor  and  winepress  has  been  gathered 
in.  In  the  Holiness  Code  (Lev.  xxiii.  39)  it  is  to  be  kept  for 
seven  days  after  the  first,  the  first  of  which  is  to  be  "  a  sabbath," 
and  the  eighth  "a  sabbath  "  (possibly  originally  a  lunar  quarter- 
day):  branches  of  four  trees  are  to  be  taken.  In  the  Priestly 
Code  (Lev.  xxiii.  33seq.;  Nuul  xxix.  xa-38)  the  first  and  eighth 
day  are  to  be  days  of  holy  assembly,  and  in  the  latter  passage 
daborate  detaUs  are  given  of  the  sacrifices  to  be  presented, 
indbding  a  series  of  bullocks,  thirteen  on  the  first  day,  twdve 
on  the  next,  and  so  on  down  to  seven  on  the  seventh  day. 
Only  one  is  to  be  sacrificed  on  the  conduding  feast  (Hd>' 
Hfereth)  of  the  eighth  day. 

The  higher  critidsm  sees,  tn  these  successive  enactments  of 
the  various  codes  induded  in  the  Pentateuch  ig.v.),  a  devdop- 
mcnt  in  the  character  of  the  festival.  At  first  hdd  at  any  of 
the  local  shrines,  such  as  Gilgal,  Bethd,  Shiloh,  as  well  as 
Jerusalem,  it  was  hdd  at  an  indefinite  date  during  the  harvest 
in  the  fall  of  the  year.  Then  with  the  concentration  of  the 
cultus  at  Jerusalem  represented  by  Deuteronomy,  the  cdebra- 
tion  was  restricted  to  the  Judean  capital,  and  its  duration  fixed 
at  seven  days,  though  its  date  was  still  left  indeterminate. 
This  was  fixed  in  the  Priestly  Code  at  the  15th  of  the  seventh 
month,  and  an  eighth  day  of  solemn  assembly  added  after  the 
return  from  the  e^e. 

Against  this  hypothetical  reconstruction  is  the  fact  that 
Sdomon  appears  to  have  sdected  the  occasion  of  the  feast  for 
the  dedication  of  the  temple,  and  that  it  lastod,  even  in  bis 


time,  seven  days  (r  Kisgs  viii.  s,  6$).  Jeroboam  iategtctfor 
a  similar  feast  in  the  northern  kingdom  on  the  istb.  day  Cl 
the  dgbth  month,  "  like  unto  the  feast  in  Judah"  (ibid.  jdi.  3a). 
The  determination  of  a  fixed  date  must  therefore  have  been 
much  eariier  than  Deuteronomy  or  the  aHeged  period  of  the 
Priestly  Code.  A  pilgrimage  feast  must  be  fixed  in  date  to 
ensure  the  simultaneous  presence  of  the  pilgrims.  There  are, 
besides,  seeming  references  to  the  feast  in  the  eariy  propheta, 
as  Hosea  xii.  9,  Amos  v.  31,  as  well  as  in  Isaiah  iz.  a  (Heb.). 
The  conduding.  feast  does  not  seem  to  refer  to  tabeimades 
per  se,  but  to  be  distinct  from  it,  as  is  shown  by  the  break  in 
the  descending  aoies  of  the  sacrifices  of  bullocks  as  given  in 
Numbers.  In  Jewish  practice  the  conduding  feast  is  not  hdd 
in  booths,  and  Maimonides  {Mordt^  iii.  43)  suggests  that  its 
object  was  to  give  opportunity  for  final  proceedings  in  assembly 
halls. 

The  existence,  therefore,  of  much  variation  in  the  practice 
of  the  festival  in  historic  times  is  scarcdy  proved  by  the  seeming 
variations  of  the  enactments  concerning  it  in  the  Pentateuch. 
It  is  possible,  however,  that  there  may  have  been  differences 
of  custom  in  the  carrying  out  of  the  feast  In  Neh.  xiiL  15 
the  trees  whose  branches  were  used  for  making  the  booths 
appear  to  differ  from  those  mentioned  in  Lev.  xxiii.  40,  though 
in  Jewish  tradition  the  latter  passage  ^as  taken  to  refer  to  the 
Lulahf  or  a  combination  of  twigs  of  willow  and  myrtle,  with  a 
palm  branch,  which,  together  with  a  dtron,  are  hdd  in  the 
hand  during  processions  in  the  synagogue.  The  Sadducccs 
and  Karaites  did  not  carry  these  in  thdr  hand,  but  used  them 
as  decorations  of  the  booths.  In  the  second  temple  there 
was  a  water  Ubation  every  morning  of  the  festival,  and  on  the 
evening  of  the  first  day  the  great  golden  candelabrum  was 
lit  up  and  the  men  danced  a  torch  dance  around  it  (Mishnah, 
Sukkah,  V.  3-4).  It  is  reported  by  Josephus  that,  when  Alex- 
ander Jannaeus,  in  the  year  95  B.a,  was  acting  as  high-priest 
in  the  temple  on  the  Feast  of  Tabernacles,  instead  of  pouring 
the  water  libation  on  the  altar,  according  to  the  Pharisaic 
custom,  he  poured  it  at  his  feet,  giving  rise  to  a  riot  in  which 
6000  men  are  said  to  have  lost  their  lives  {AtU»  xii.,  ziii.,  5; 
TalmMd,Sukkahf4&h), 

The  festival  is  certainly  an  agricultural  one,  and  is  so  termed 
in  the  Pentateuch.  Whether  it  was  derived  from  the  Canaanites, 
who  had  similar  festivals  (Judges  xxix.  27),  is  uncertain.  All 
nations  have  similar  harvest  homes,  eq>ecially  with  rderence 
to  the  vintage  feasts;  as,  for  instance,  the  Athenian  Oschophoria. 
The  Syrians  cdebrated  evefy  three  years  a  "  Booth  Festival." 
At  the  Hindu  Festival  of  Dasara,  which  lasted  nine  days  from 
the  new  moon  of  October,  tents  made  of  canvas  or  booths  made 
of  branches  were  erected  in  front  of  the  templea,  The  Spartana 
had  a  nine  days'  festival  termed  Camea,  during  which  they 
dwdt  in  pavilions  and  tents  m  memory  of  their  old  camp  life 
(Athenaeus,  iv.  19).  The  Feast  of  Tabernades  is  one  of  the 
few  Jewish  festivals  described  in  classical  writers.  Plutarch 
(Symposium  iv.,  vL  3)  compares  Tabemades  with  the  Bacchic 
rites.  It  was  pre-eminently  the  period  of  exultation  in  andcnt 
Jewish  rite,  and  the  Mishnah  declares  that  "  He  who  has  not 
seen  the  joy  of  the  libations  of  Tabernades  has  never  in  his  life 
witnessed  joy."  So  much  importance  was  attributed  to  this 
festival  that  it  was  chosen  as  the  occasion  on  whidi  the  Law 
should  be  redted  during  the  sabbaticsd  year  (Deut.  xxxi.  9-13), 
and  the  Messianic  vision  of  Zediariah  xiv.  16  sees  the  remnant 
of  all  the  nations  coming  up  to  Jerusalem  to  worship  the  Lord 
of  Hosts,  and  to  keep  the  Feast  of  Tabernacles. 

In  later  Jewish  custom  the  one-^ear  cyde  of  rpading  of 
sections  from  the  Pentateuch  ends  on  the  concluding  day  of 
Tabernades,  which  is  therdore  knowh  as  the  Rejoicing  of  the 
Law  {Simbc^  Torak).  The  custom  of  dwelling»  for  part  of  the 
day  at  least,  in  booths,  is  still  kept  up  by  orthodox  Je^'S, 
who  have  temporary  huts  covered  with  branches  erected 
in  thdr  courtyards,  and  those  who.  are  not  in  possession 
of  a  bouse  with  a  backyard  often  go  to  pathetic  extremes  ia 
order  to  fulfil  the  law  by  making  holfs  in  roofs,  ecroia  whick 
brandies  •!«  placed.  U'JaO 
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VMM  <Lat.  tdnda),  a  iht;  oKlong  slab  supported  upoo  1^ 
or  pQlan,  originally  anything  flat.*  As  one  of  the  few  indis- 
pensable pieces  of  domestic  furnltuze,  the  table  is  of  great  an- 
tiquity. It  was  known,  in  a  small  and  rudimentary  form,  to 
the  Egyptians,  who  used  wood  for  its  construction;  the  Assyrians 
certainly  employed  metal  and  possibly  other  materials  in  its 
manufacture  Grecian  tables  were  also  often  of  metal,  with 
three  or  four  legs  and  of  cousiderable  variety  of  form;  they  were 
small  and  low  By  Roman  times  the  taUe  had  apparently 
become  somewhat  more  common.  The  favourite  form  was  the 
tripod,  but  one  and  four  legs  were  also  used.  Already  the  shape 
varied  considerably,  and  in  addition  to  wood,  there  were  tables 
of  marble,  ivory,  bronie  and  the  precious  metals.  The  nu>re 
costly  examples  were  carved,  Inlaid  or  otherwise  ornamented, 
cedar  and  the  finely  marked  or  grained  woods  generally  were 
much  sought  after  As  in  Greece  the  tables  were  low,  they 
were  intended  for  reclining,  rather  than  sitting;  their  legs  were 
those  of  wild  beasts,  or  were  formed  of  sphinxes,  termini  and 
other  figures.  Some  of  those  which  remain  are  of  extreme  grace 
and  most  delicate  workmanship,  to  them  the  Empire  style 
is  CDonnously  indebted  In  antiquity  tables  of  any  kind  can 
only  have  been  the  appanage  of  the  nch  In  the  eariy  middle 
ages,  although  there  was  variety  of  form — the  circular,  semi- 
circular, oval  and  oblong  were  all  in  use — tables  appear,  save 
in  rare  instances,  to  have  been  portable  and  supported  upon 
trestles  fined  or  folding,  which  were  cleared  out  of  the  way  at 
the  end  of  a  meal>  The  custom  of  serving  dinner  at  several 
small  tables,  which  is  often  supposed  to  be  a  very  modern 
refinement,  was  certainly  followed  in  the  French  chateaux,  and 
probably  also  m  the  English  castles,  as  eariy  as  the  ijtb  century. 
For  persons  of  high  degree,  fixed  tables  were  reserved  Even 
at  a  period  when  domestic  furniture  was  of  a  very  primitive 
character  and  few  modem  conveniences  had  bwn  evolved, 
costly  tables  were  by  no  means  unknown— 4ome  dim  traditions 
<rf  Rome's  refinements  must  necessarily  have  filtered  throu^ 
the  centuries  Thus  .Charlemagne  possessed  three  tables  of 
silver  and  one  of  gold — no  doubt  they  were  of  wood  covered 
vith  plates  of  the  precious  metals.  Before  the  i6th  century 
the  number  of  tables  properly  so  called  was  small,  hence  very 
lew  of  earlier  date  th^  the  middle  of  that  century  have  come 
down  to  us.  In  the  chapter-bouse  of  Salisbury  cathedral  is  a 
Rstored  lath-ccntury  example  which  stands  practically  alone. 
In  point  of  age  it  is  most  nearly  approached  by  the  famous 
pair  of  trestle  tables  In  the  great  hall  at  Penshurst. 

When  the  table  became  a  fixed  and  permanent  piece  of 
fomituze  the  word  "  board,  "  which  had  long  connoted  it,  fell 
ioto  disuse  save  in  an  allusive  sense,  and  its  place  was  taken 
by  soch  phrases  as  "  joyncd  table  "  and  "  framed  table " — 
that  is,  lointed  or  framed  together  by  a  joiner;  sometimes 
people  spoke  o£  a  "  standing "  or  "  dormant "  table.  They 
were  most  frequently  oblong,  some  two  feet  or  two  feet  six 
inches  wide,  and  the  guests  sat  with  their  backs  to  the  wait, 
the  other  ude  of  the  table  being  left  free  for  service.  Sometimes 
tbey  wete  used  as  side-tables,  or  furnished  with  a  cupboard 
beneath  the  boanl;  they  were  supported  on  quadrangular  legs 
or  massive  ends  and  feet  full  of  Gothic  feeling,  and  were  several 
inches  higher  than  the  dining-table  of  the  30th  century  Heavy 
stretchers  or  foot-rails  were  fixed  close  to  the  floor — ^for  the 
avoidaDce,  no  doubt,  of  draughts.  Oak  was  the  usual  material, 
but  elm,  cherry  and  other  woods  were  sometimes  used.  Soon 
the  l^s  became  bulbous,  and  were  gadrooned  or  otherwise 
ornamented,  and  the  frame  began  to  be  carved.  The  intro* 
doction,  before  the  i6th  century  closed,  of  the  "drawmg  table" 
marked  the  rapidity  with  which  this  piece  of  furditure  was 
developed.  Thk  was  the  forerunner  of  the  "  extending  dining- 
table."  Of  the  three  Leaves  of  which  these  tables  were  00m* 
posed  two  were  bdow  the  other;  tbey  drew  out  and  were 
supported  by  brackets,  wHle  the  slab  proper  dropped  to  the 
same  leveL    Somewhat  later  legs  became  excessively  bulbous; 

*For  matfiematica!  tables  see  rfext  artkHe.  This  use  of  the 
«^  comes  from  the  analogy  of  the  laying  out  of  objects  on  an 
vdinary  table. 


this  Ufljy  form  gav»  place  soon  after  the  middle  of  the  xyth 
ccntory  to  baluster-shaped  IcgL  Hitherto  tables  bad,  generally 
^peaking,  been  huge  and  massive — ^Uttle  in  the  nature  of  what 
is  now  called  the  **  occasional  table  "  seems  to  have  been  pro- 
vided until  some  yean  after  the  Restoration.  About  that  time 
small  tables  of  varying  sixes  and  shapes,  but  still  of  substantial 
wei^t,  began  to  be  made;  ooany  of  them  were  flap-tables, 
whkh  took  up  little  room  when  they  were  not  in  use.  These, 
however,  had  been  known  at  an  earlier  date.  Chailes  IL  had 
not  long  been  on  the  throne  when  the  idea  of  the  flap-table 
was  ampltfifri  !n  a  pecuhaHy  graceful  fashion.  Two  flaps  were 
provided  instead  of  one,  the  result  being  the  rather  laige  oval 
table  of  the  '*  gaterleg  "  variety  that  has  remained  in  use  ever 
since,  in  which  the  open  "  gate  "  supports  the  flap.  Towards 
the  a|d  of  the  reign  tables  began  to  have  the  graceful  twisted 
legs  Joined  to  the  flat  serpentine  stretchers,  which  produced, 
almost  for  the  first  time  in  English  furniture,  a  sense  of  lightness 
and  gaiety  The  wabut  tables  of  the  end  of  the  Stuart  period 
were  often  hilaid  with  osaoquetiy  of  great  excellence.  The 
number  and  variety  of  the  tables  in  well-to-do  households  were 
now  increasing  rapidly,  and  the  console-table  was  imported 
from  the  Continent  contemporaneously  with  the  oonanon  use 
of  the  mahogany  side-table. 

As  mahogany  came  into  general  use,  about  the  beginning  of 
the  second  quarter  of  the  i8th  centiny,  an  enormous  number 
of  card-tables  were  made  with  lAain  or  cabriole  legs  and  spade 
or  daw  and  ball  feet,  often  with  lions'  heads  carved  upon  the 
knees;  the  top  folded  up  to  half  its  sixe  when  open.  The 
Chippendale  sduxd  introduced  small  tables  with  carved  open- 
work '*  galleries  "  round  the  edges  (to  protect  china  and  other 
small  objects),  and  dustered  Iqjs;  Gothic  forms  and  Chinese 
fcets  were  for  a  time  fashionaUe.  Later  In  this  century,  so 
prolific  in  new  forms  of  furniture,  tables  were  frequently  niade 
of  rosewood  and  satinwood;  side-tables,  often  highly  elaborate, 
adorned  with  swags  and  festoons  and  other  dassicai  motives, 
supported  by  termini  or  richly  carved  legs,  were  gilded  and 
topped  with  marble  skdis  or  inlaid  wood.  The  Pembroke  table, 
of  oblong  form,  with  two  semi-drcular  or  oblong  leaves,  with 
edgings  of  marquetry,  was  a  characteristic  feature  oi  late  i8th- 
centuiy  English  furniture,  and  still  retains  its  popularity.  Then 
came  the  Empire  period;  the  -taper  was  replaced  by  the  round 
leg,  rosewood  grew  commoner,  and  brass  mountings  the  rule. 
For  iUustratioas  see  Fuknuure. 

TABLB*  MATHEMATICAL.  In  any  UUe  the  results 
tabulated  are  termed  the  "  tabular  results  "  <n  **  lespondents, " 
and  the  corresponding  numbers  by  whidi  the  table  is  entered 
are  termed  the  "  arguments."  A  table  is  said  to  be  of  single 
or  double  entry  according  as  there  are  one  or  two  arguments. 
For  example,  a  table  of  logarithms  is  a  tabic  of  single  entry, 
the  numbers  being  the  arguments  and  the  logarithms  the  tabular 
results;  an  ordinary  multiplication  table  is  a  table  of  double 
entry,  giving  xy  as  tabular  result  for  x  and  y  as  aigumcnts. 
The  intrinsic  value  .of  a  table  may  be  estimated  by  the  actual 
amount  of  time  saved  by  consulting  it;  for  example,  a  table  of 
square  roots  to  ten  dedmals  is  more  valuable  than  a  table  of 
squares,  as  the  extraction  of  the  root  would  occupy  more  time 
than  the  multiplication  of  the  number  by  itself,  llie  value  of  a 
table  does  not  depend  upon  the  difficidty  of  calculating  it; 
for,  once  made,  it  is  made  for  ever,  and  as  far  as  the  user  is 
concerned  the  amount  of  labour  devoted  to  its  original  con- 
struction IS  immaterial.  In  some  tables  the  labour  required 
in  the  construction  is  the  same  as  if  all  the  tabular  results  had 
been  calculated  separatdy;  but  in  the  majority  of  instances  a 
table  can  be  formed  by  expeditious  methods  which  are  inap* 
plicable  to  the  calculation  of  an  individual  result.  This  is  the 
case  with  tables  of  a  continuous  quantity,  whic^  may  frequently 
be  constructed  by  differences.  The  nx>st  striking  instance 
perhaps  is  afforded  by  a  factor  table  or  a  table  of  primes;  for, 
if  it  is  required  to  determine  whether  a  given  number  is  prime 
or  not,  the  only  universally  available  method  (|n  the  absence  of 
tables)  is  to  divide  it  by  every  prime  less  than  its  square  root 
or  until  one  is  found  that  divides  it  without  rnnaiwirr.     But 
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to  form  a  taUe  of  prime  numbers  the  process  is  theoretically 
simple  and  rapid,  for  we  have  only  to  range  all  the  numbers  in 
a  line  and  strike  out  every  second  number  beginning  from  s, 
every  third  beginning  from  $,  and  so  on,  those  that  remain 
being  primes.  Even  when  the  tabular  results  are  OMistructed 
separately,  the  method  of  differences  or  other  methods  con- 
necting together  different  tabular  results  may  afford  valuable 
verifications.  By  having  recourse  to  tables  not  only  does  the 
computer  save  time  and  labour,  but  he  also  obtains  the  certainty 
of  accuracy. 

The  invention  of  logarithms  in  16x4,  followed  immediately 
by  the  calculation  ol  logarithmic  tables,  revolutitmized  all  the 
methods  of  calculation;  and  the  original  work,  performed  by 
Henry  Briggs  and  Adrian  Vlacq  in  calculating  logarithms  in 
the  eariy  part  of  the  X7th  century  has  in  effect  formed  a  portion 
of  every  arithmetical  operation  that  has  since  been  carried  out 
by  means  of  logarithms.  And  not  only  has  an  incredible  amount 
of  labour  been  saved,  ^  but  a  vast  number  of  calculations  and 
researches  have  been  rendered  practicable  which  otherwise 
would  have  been  beyond  human  reach.  The  mathematical 
process  that  undedies  the  tabular  method  of  obtaining  a  result 
may  be  indirect  and  complicated;  for  example,  the  logarithmic 
method  would  be  quite  unsuitable  for  the  multiplication  of  two 
numbers  if  the  logarithms  had  to  be  calculated  specially  for  the 
purpose  and  were  not  already  tabulated  for  use.  The  arrange- 
ment of  a  table  on  the  page  and  all  typographical  details->8uch 
as  the  sh£^  of  the  figures,  their  spacing,  the  thickness  and 
placing  of  the  niles,  the  colour  and  quality  of  the  paper,  &c. — 
are  of  the  highest  importance,  as  the  computer  has  to  spend  hours 
with  his  eyes  fixed  upon  the  book;  and  the  efforts  of  eye  and 
brain  required  in  finding  the  right  numbers  amidst  a  mass  of 
figures  on  a  page  and  in  taking  them  out  accurately,  when  the 
computer  is  tired  as  well  as  when  he  is  fresh,  are  far  more  trying 
than  the  mechanical  action  of  simple  reading.  Moreover,  the 
trouble  reqidred  by  the  computer  to  Uam  the  use'of  a  table  need 
scarcely  be  considered;  the  important  matter  is  the  time  and 
l^xHir  saved  by  it  after  he  has  learned  its  use. 
'  In  the  following  descriptions  of  tables  an  attonpt  is  made 
to  give  an  account  of  all  those  that  a  computer  of  the  present 
day*  is  likdy  to  use  in  carrying  out  arithmetical  calculations. 
TsJbles  rdating  to  ordinary  arithmetical  operations  are  first 
described,  and  afterwards  an  account  is  given  of  the  most  useful 
and  least  technical  of  the  more  strictly  mathematical  tables, 
sudi  as  factorials,  gamma  functions,  integrals,  Bessel's  func- 
tions, &C.  Nearly  all  modem  tablei  are  stereotyped,  and  in 
giving  their  titles  the  accompanying  date  is  either  that  of  the 
original  stereotyping  or  of  the  tirage  in  question.  In  tables  that 
have  passed  thnnx^^  many  editions  the  date  given  is  that  of  the 
editkm  described.  A  much  fuller  account  of  general  tables 
published  previously  to  187a,  by  the  present  writer,  is  contained 
in  the  British  Association  Report  for  1873,  PP*  <~x75o 

,  TdUes  cf  Dioisors  {Factor  TabUs)  and  TaiUs  c/  Primes.— The 
existing  factor  tables  extend  to  10,000,000.-  In  181 1  L.  Chernac 
published  at  Deventer  his  Cr^trum  aritkmeticum,  'which  gives 
an  the  prime  divimn  of  every  number  not  divisible  by  s,  3,  or  5 
up  to  i,oao.ooo.  ,  In  1814-1817  J.  C  Bnickbardt  published  at  Paris 
his  Tables  des  .dtoiaewst  giving  the  least  divisor  of  every  number 
not  divisible  by  2,  3,  or  5  up  to  3,036,000.  The  second  million 
was  issued  in  181A,  the  third  in  1816,  and  the  firat  in  1817.  The 
corresponding  tables  for  the  seventh,  eighth,  and  ninth  millions 
were  calculated  by  Z.  Dase  and  issued  at  HanUwig  in  I86a,  1863, 
and  1865.  Dase  died  suddenly  in  x86i  during  the  progress  « 
the  work,  and  it  was  completed  by  H.  Rosenberg.  Dase's  calcula- 
tion was  performed  at  the  instigation  of  Gauss,  and  he  began  at 
6«ooo/X)0  because  the  Berlin  Academy  was  in  possession  of  a  manu- 
script piesented  by  CreUe  extending,  Buickhardt's  tables  from 
3^000,000  to  6,000,000.  This  manuscript  was  found  on  examina- 
tion to  be  so  inaccurate  that  the  publication  was  not  desirable, 
and  according^  the  three  intervening  millions  were  calculated 
and  published  by  James  Glaisher,  the  Factor  ToAU  for  tko  Fourth 

'  1  Referring  to  factor  tables,  T.  H.  Lambert  wrote  {Suptlemeuta 
tabularum,  1798,  p.  xv.) :  *' Univenalis  finis,  talium  tabularum 
est  ut  semd  pro  semper  computetur  quod  saepius  dc  novo  compu- 
tandum  foret,  et  ut  pro  omni  casu  computetur  quod  in  futurum  pro 
quovis  casu  computatum  desiderabitur."   This  applies  to  all  tables. 


Million  appearing  at  London  in  187^  and  those  for  the  fifth 
and  sixth  millions  in  x88o  and  1883  respectively  (all  three  millions 
stereotyped).  The  tenth  million,  though  calculated  by  I^se 
and  Rosenberg,  has  not  been  published.  The  nine  quarto 
volumes  {TaUes  des  diviseurs,  Paris,  1814-1817;  Factor  Taldes^ 
London,  187^1883:  Factoren-Ta^dn,  Hamburg,  i86»-i86s)  thus 
form  one  uniform  table,  giving  the  least  divisor  of  every  numbei 
not  divisible  by  3, 3,  or  5,  Trom  unity  to  nine  millions.  The  arrange- 
ment of  the  results  on  the  page,  which  is  due  to  Burckhardt,  is 
admirable  for  its  clearness  and  condensation,  the  least  factors  for 
9000  numbers  being  given  on  each  page.  The  tabular  portion  of 
each  million  occupies  lis  pages.    The  first  three  millions 


issued  separately,  and  also  bound  in  one  volume,  but  the  other 
SIX  millions  are  all  separate.  Burckhardt  began  the  publication  of 
his  tables  with  the  second  million  instead  of  the  first,  as  Chemac's 
factor  table  for  the  first  million  was  already  in  existence^  Bnick- 
hatdt's  first  million  does  not  supersede  Chernac's,  as  the  latter  gives 
all  the  prime  divisors  of  numbers  not  divisible  by  2,  3,  or  5  up  to 
1,020,000.  It  occupies  1020  i>ages,  and  Burckhardt  found  it  very 
accurate;  he  detected  only  thirty-eight  errors,  of  which  nine  were 
due  to  the  author,  the  remaining  twenty^nine  having  been  caused 
by  the  slipping  of  type  in  the  pnnting.  The  errata  thus  discovered 
are  given  in  Burckhardt's  first  million.  Other  errata  are  contained 
in  Allan  Cunningham's  paper  referred  to  below. 

Burckhardt  gives  but  a  very  brief  account  of  the  method  by 
which  he  constructed  his  table;  and  the  introduction  to  Dases 
millions  merely  consists  of  Gauss's  letter  sunesting  their  ooor 
struction.  The  Introduction  to  the  Fourth  Mtuion  (pp.  52)  con- 
tains a  full  account  of  the  method  of  construction  and  a  history 
of  factor  tables,  with  a  bibliographv  of  writings  on  the  subject. 
The  Introduction  (pp.  103)  to  the  S*xih  MiUion  contains  an  enumera- 
tion of  primes  and  a  great  number  of  tables  relating  to  the  dis- 
tribution of  primes  in  the  whole  nine  millions,  portions  of  which 
had  been  published  in  the  Cambridge  PhUosopktcal  Proceedings  and 
elsewhere.  A  complete  list  of  errors  in  the  nine  millions  was 
published  by  J.  P.  Gram  (Acta  maikomaiica,  1893,  I7r  p.  3to). 
These  errors,  141  in  number,  and  which  affect  principaUy  the 
second,  third,  dghth,  and  ninth  millions,  should  be  caruully  corw 
rected  in  all  the  tables.  In  looo  the  Garnegie  Institution  of  Wash- 
ington published  a  factor  table  by  Prof.  D.  N.  Lehmer  which  gives 
the  least  factor  of  all  numbers  not  divisible  by  a,  3,  5,  or  7,  up  to 
ten  millions.  Thb  table,  which  covers  a  range  of  21,000  numbera 
on  a  single  page,  was  reproduced  by  photography  from  a  t3rpe- 
written  copy  otthe  author's  original  manuscript.  The  introduction 
contains  a  list  of  errata  in  the  nine  millions  previoudy  published, 
completely  confirming  Gram's  list. 

Tne  factor  tables  which  have  just  been  described  greatly  exceed 
both  in  extent  and  aocuxacy  any  others  of  the  same  kind,  the 
laigest  of  which  only  reaches  408,000.  This  is  the  limit  of  Anton 
Feficers  Tafd  aller  einfacken  Factoren  (Vit.nna,  1776),  a  remark- 
able and  extremely  rare  book,*  nearly  all  the  copses  having  been 
destroyed.  Geoig  Vega  (TalnJao,  1797)  gave  a  table  sbowmg  alt 
the  divisors  of  numbers  not  divisible  by  2,  3,  or  5  up  to  ioa/X)0, 
followed  b)r  a  list  of  primes  from  102,000  to  400,31^.  In  the 
earlier  editions  of  this  work  there  are  several  errors  m  the  list, 
but  these  are  no  doubt  corrected  in  J.  A.  Hfllsse's  edition  (1840). 
J.  Salomon  (Vienna,  1827)  gives  the  least  divisor  of  all  numbers 
not  divisible  by  2,  3,  or  5>  up  to  i02/>ix,  and  B.  Goldberg 
{PrimMohlen  una  Factoren-tafeln,  Leipzig,  1862)  gives  all  factors 
of  numbers  not  divisible  by  2,  3,  or  5  up  to  251,650.  H.  G.  KOhler 
{Lo^aritkmiuk-trigonomeirtsches  Hemdhuckt  1848  and  subsequent 
editions)  gives  all  fsctoni  of  numbers  not  prime  or  divisible 


of  primes  up  to  100,103.  Both  the  factor  table  and  the  list  of 
primes  are  omitted  fai  the  stereotyped  (1840)  reprint.  Full  lists 
of  errata  in  Chemac  (181  x),  Barlow  (1814),  Hfllsse's  Vega  (X840). 
Kfibler  (1848),  Schaller  (1855),  and  Cvoldberg  (1862)  are  contained 
in  a  paper  by  Allan  Cunningham  (Mess,  of  Math.,  1904,  34,  p.  24; 
190^*  3S<  P'  34)'  V.  A.  Le  Besffue  (Tables  dioerses  pour  la  Mam' 
posuion  des  noMres,  Paris,  i86a)  gives  in  a  table  of  twenty  pages, 
the  least  factor  of  numbers  not  divisible  by  2,  3,  or  5  up  to  j  X5,j|oo. 
In  Rees's  Cyclopaedia  (1819),  article  "  Pnme  Numbers,"  there  is  a 


G.  W.  Jones  of  Cornell  University  contains  a  Uble  of  all  the  factors 
of  numbers  not  divisible  by  3  or  f  up  to  20,000.-  In  the  case  of 
primes  the  ten-place  logarithm  isjnven.  This  table  does  not  occur 
in  the  third  ecfition  (Ithaca,  N.Y.,  X891}.  On  the  first  page  of 
the  Second  MiUion  Burckhardt  gives  the  first  nine  multiples  of  the 
primes  to  1423;  and  a  smaller  table  of  the  same  kind,  extending 
only  to  3x3,  occun  in  Lambert's  Supplemenia  (X798)>  Several 
papers  contain  lists  of  high  primes  (t.e.  beyond  uie  range  of  the 

*  For  information  about  it,  see  a  paper  on  "  Factor  Tables, " 
in  Camb.  PkiL  Proe,  (1878).  iii.  99-138,  or  the  Introduction  to  the 
Fourth  MiUion. 
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faefor  tabte).  Asmmw  tlw*  tmr  tie  tneationed  nro»  hf  ABn 
Cmimagham  awl  hTJ.  Woodall  KMntty.  in  th«  Mus.  tf  MaHL, 
1002, 31,  p.  165:  1905,  34,  p.  73.  See  aleo  the  peptn  00  tectori»> 
tjoos  of  high  numbers  referred  to  under  Tables  rioting  to  the  Tkary 
ef  Numbers.  Ttae  Vienna  Academy  poMe—ee  the  maauacript  of 
•a  immcaae  factor  table  extendinff  to  100.000,000,  ooiistriicted 
may  years  ago  by  J.  P.  KuUle  (i79»->863)  (see  Bmey.  nmlk,  Wiss., 
1900-1904,  L  953,  and  Lehmer's  Fmetor  Table,  p.  ix.). 

MnUpliamim  TtMes.-^A  multiplication  table  it  usually  of  doable 
atry,  tae  t«o  ainiraents  being  the  two  factors;  when  so  arranged 
it  it  frequently  caued  a  Pythagorean  table.  The  laigcse  and  OMst 
neful  work  is  A.  L.  CrelleV  Reckenlafelm  ^Bcemiker's  edition,  1857, 
ftcreotyped;  many  subsequent  editions  with  German,  French,  and 
Esgliah  thle>pages),  which  gives  in  one  volume  all  the  pcoducu 
Bp  to  icooXiooo,  so  arranged  that  all  the  multiples  of  any  one 
Bttmber  appear  on  the  same  pane.  The  original  edition  was  pub- 
liiiied  in  i»o  and  consisted  of  two  thick  octavo  voiames.  The 
Ncond  (stereotmd)  edition  is  a  convenient  folio  volume  of  450 
psges.*  In  1^08  an  entirely  new  edition,  edited  by  O.  Sceliger. 
wu  pubUshea  in  which  the  multiples  of  10,  30,  ...,  990  (omitted 
ia  previous  editions)  are  Inchidea.  This  adds  50  pages  to  the 
volume,  but  removes  what  has  been  a  great  drawback  to  the  use 
of  the  ubles.  (Xher  improvements  are  that  the  Ubies  are  divkied 
off  horiaontally  and  vertically  by  lines  and  spaces,  and  that,  for 
edculatloos  yi  which  the  last  two  figures'  are  refected,  a  mark 
hu  been  placed  to  show  when  the  laii  figure  mained  should  be 
iscreased.  Two  other  tables  of  the  same  extent  (lOooXlooo).  but 
onre  condenaed  in  arrangement,  are  H.  C.  Schmidt's  Zbhlenbiuk 
Macherrieben,  Ite6),  and  A.  Henselin's  Reckeniofet  (Berlin,  1897). 
As  anonymous  table,  pobfished  at  Oldenburg  in  i860,  gives  products 
■p  to  500X509,  and  M.  Cordier,  Le  MuUiplkateur  d$  treis  eenSf 
tanis  (Paria,  1873),  ^ves  a  multiplicatkm  table  to  300X300 
Qstended  for  commercial  use).  In  both  these  works  the  product 
n  printed  in  full.  The  four  following  tables  are  for  the  multiplica- 
tion of  a  number  by  a  single  digit*  U)  A.  L.  Crelle,  BHeiektenmgs* 
li/<rf  /dr  jeden,  ier  au  reeluun  kaf  (Berlin,  1836),  a  work  extending 
to  1000  pagea,  gives  the  product  ol  a  number  of  seven  figures  by  a 
nsgle  digit,  by  meana  of^a  double  operation  of  entry.  Each  page 
is  cBvided  into  two  tables:  for  example, 
ec  turn  to  page  835,  and  enter  the 
eoluma  7,  wnere  we  find  77339;  we  theh 

on  the  same  pagt  at  line  93,  column  7,  and  find  656,  so  that  the 
aired  is  6s677339^     (2)  C.    " 


(iMkkntafei  THjuabmg  and  Gotha, 


product  reqnl 


A.   Bretschneider,  Pro- 


(3)  ^.  ^   .,... .^. 

,_      „  ,  >84i)i  i«  somewhat  limilar  to 

Grdle's  table,  but  smaller,  the  number  of  figures  in  the  multi- 
pUcaad  beiiiK  five  Instead  of  seven.  (3)  In  S.  L.  Laundy,  A  Table 
tf  Products  (London,  1865),  the  product  of  any  five-figure  number 
Of  a  single  digit  Is  given  by  a  double  arrangement.  The  extent 
of  the  table  Is  the  same  as  that  of  Bretschneidcr's,  as  also  is  the 
principle,  but  the  arrangement  is  different,  Laundy's  table  occupy- 
ing only  10  pages  and  bietschneider's  99  pages.  (4)  G.  Diakow's 
MvlHpUkaHonS'TaUUe  (St  Pieteribarg,  1897)  is  of  the  same  extent 
at  Bretflchneider's  table  but  occupies  1000  pagetf.  Among  tables 
extending  to  looxiooo  (t.e.  giving  the  products  of  two  figures  by 
three)  may  be  mentioned  C.  A.  MQller's  •MuUipHeatiens-TabelUn 
(Ks^bruhe.  189T).  The  tables  of  L.  Zimmermann  {Reehentafeln, 
Lidmiwerda,  1896)  and  J.  Riem  {RechentabeUen  fitr  MtdHplua- 
Mm,  Basel,  im)  extend  to  100X10,000.  In  a  folio  volume  of 
500  pages  J.  I^ers  (Ruhentafeln  fiUr  MulHptikaHon  und  Division 
9Ht  eai-  Ms  vierstMifm  ZaUen,  Benin,  1909)  gives  products  of  four 
fitures  by  two.  The  entry  is  by  tiie  last  three  "figures  of  the  multi- 
pncsnd,  and  there  are  3000  products  on  each  page.  Among  earlier 
tables,  the  interest  of  which  is  mainly .  histoHcai,  mention  may  be 
made  of  C.  Hutton's  Table  ef  Prodis  and  Powers  ef  Numbers 
(London,  1781),  which  contains  a  table  up  to  xooXiooo,  and  J.  P. 
Cruson's  Grosses  Binmaleins  von  Bins  bt\  HvnderUausend  (Berlin, 
1799)— a  table  of  products  up  to  9  X  10,000.  The  author's  intention 
was  to  extend  it  to  100,000,  but  only  the  first  part  was  published. 
In  this  book  there  is  no  condensation  or  double  arrangement;  the 
pases  are  very  large,  each  containing  135  lines. 

Quarter-Squares, — Multiplication  may  be  performed  by  means  of 
•  table  of  single  entry  in  tne  manner  indicated  by  the  formula-' 

^Only  one  other  multiplication  table  of  the  same  extent  as 
Crelle's  had  appeared  previously,  vis.  Herwait  von  Hohenburg's 
Tabidae  aritkmetiea*  wpcoBm^mipbeetai  unieersales  (Munich,  1610),  a 
Imge  foUb  voiume  of  more  than  a  thousand  psges.  It  appears 
liom  a  correspondence  between  Kepler  and  von  Hohcnburg,  which 
took  place  at  the  end  of  1608,  that  the  latter  used  his  table  when 
in  maauacript  for  the  performance  of  multiplications  in  general, 
and  that  the  oocunenoe  of  the  word  trotikapkaeresis  on  the  title 
is  due  to  Kepler,  who  pointed  out  that  by  means  of  the  table 
•pberical  tria^iles  couM  be  solved  more  easily  than  by  Wittich*s 
prosthaphactesis.  The  invention  of  k)garithms  four  years  later 
aflordea  another  means  of  performing  mnltiptications,  and  von 
Hohenbnrg'b  work  never  became  generuly  known.  On  the  method 
of  prosthaphaeresis,  see  Napibk,  John,  and  on  von  Hohenburg's 
table,  see  a  paper  "  On  multiplication  by  a  Table  of  Single  Entry." 
fhIL  Mag.,  1878,  ser.  v..  6.  p.  331. 


Thaa  with  •  table  of  quarter^uaiea  we  ean  multiply  together 
any  two  numlMra  by  subtracting  the  quarter-square  of  theif 
dittereaoa  froitt  the  quarter-square  of  their  sum.  The  largest 
table  of  quarter^quares  is  J.  Slater's  Table  of  Quarter-Squares  ef 
00  wiwb  numbers  from  i  to  200,oo&  (London,  1888),*  which  gives 
•iiarter«]uares  of  ewty  number  up  to  300,000  aaid  thus  yields 
aiectlv  the  product  of  any  two  five-figure  numbers.  This  fine 
table  Si  well  printed  and  arranged.  Previous  to  its  publication 
the  largest  table  was  S.  L.  Laundy's  Table  of  Quarter-Squares  ej 
all  numbers  up  to-  ioo/mo'  (London,  1856),  winch  is  of  only  haft 
the  extent,  and  therefore  ia  only  directly  avaiUble  when  tbe  sum 
of  the  two  numbers  to  be.  multiplied  docs  not  eaooeed  100,00a 

Smaller  works  are  J.  J.  Ceatnerschwer,  Neuerfundene  MidHfUca^ 
lions'  "mtd  Quadral'TaMn  (Berlin,  1835),  which  extends  to  30,000, 
and  J.  M.  Merpuit,  Tables  anikmonomt^iee  (Vannes,  1833),  whkh 
extends  to  40,000.  in  MerpMtt's  woirk  the  quarter-square  is 
termed  the  "arithmone."  L.  J.  Luddf,  who  pobltshed  in  1690  a 
table  of  squares  to  100,000  (see  next  paragraph),  expbuns  in  hia 
introductien  how  his  table  may  be  used  to  effect  multiplicationa 
by  means  of  the  above  formula;  but  the  earliest  book  on  quarter* 
squares  is  A.  Voisin,  Tables  des  multiplicalions,  ou  logirilkmtt 
des  nombres  entiers  depuis  t  jusqn'd  30,000  (PariB,  1S17).  By  a 
logarithm  Voisin  means -a  quarter-square,  ue.  he  calls  a  a  root 


and  \af  its  loBarithm.    On  the  aubject  of  quarter-squares,  &c., 
see  Pkil,  Mag.  [v.]  6,  p.  331. 
Squares,  Cubes,  fir«.,  and  Square  Roots  and  Cube  .Rodr.— The  most 


convenient  table  for  general  use  is  P.  Barlow's  Ta^es  (Useful  Know^ 
lei^  Society,  Londra,  from  the  stereotyped  plates  of  t&4o),  wfaidh 
gives  squares,  cubes,  square  roots,  cube  roots,  and  redptocab  to 
10,0001.  These  tables  also  occur  in  the  original  ecfitioa  of  i8i4« 
The  largest  table  of  squares  and  cubes  is  J.  P.  KuUk,  TcMn  der 
Quadrat'  und  Kidrik-Zablen  (Leipsig,  1848),  which  gives  ooth  aa 
nr  as  rxm>oo.  Blater's  table  of  quarter-squares  already  mentioned 
givea  squares  of  numbers  up  to  loo^ooo  ov  dividing  the  number 
by  a;  and  up  to  300,000  by  multiplying  tne  tabular  result  by  4. 
Two  early  tables  give  squares  as  far  as  100,000,  via.  Maginus, 
Tabula  letragomca  (Venke,  1593),  and  Ludolf,  Telragonomelria 
tabularia  (Amsterdam.  1690);  G.  A.  Jahn,  To/U  der  Quadrat' 
und  Kubikwursdn  (Leipsig,  1839),  gives  squares  to  rj^ooa,  cnbea 
to  34,000,  and  square  and  cube  roots  to  35,500,  at  first  te  fourteea 
decimab  and  above  loio  to  five.  E.  C4i&a  {Recueil  de  tables 
numiriques,  Huy,  1894)  gives  square  roots  (to  15  places)  and  cuM 
roots  (to  10  phuses)  of  numbers  up  to  too.  C.  Hutton,  Tables  ef 
Products  and  Powers  ef  Numbers  (London,  1781),  gives  squares  up 
to  3S,400,  cubes  to  10,060,  and  the  first  ten  powers  of  the  first 
hundred  numbcra.  P.  Barlow,  Mathematical  Tables  (original 
edition,  l8rA),  gives  the  first  ten  powers  of  the  first  hundred 
numbers.  Ttie  nrst  nine  or.  ten  powers  are  given  in  Vega,  Tabulaa 
(1797),  and  in  HQisse's  edition  of  the  same  (1840).  in  Kdhler,  Hand* 
buck  (1848),  and  in  other  collections.  C.  F.  Fa*  de  Bruno,  Calcul 
des  erreurs  (Paris,  1869),  and  J.  H.  T.  MOller,  ViersleHige  LogO' 
ritkmen  (1844),  give  squares  for  use  iii  connexion  with  th^  method 
of  least  squares.  Pour-place  tables  of  squares  are  frequently  given 
in  five-  and  four-figure  collections  of  tables.  Small  tables  ofteo 
occur  in  books  intended  for  engineers  and  practical  men.  S.  M. 
Drach  (Messenger  of  MaHL,  1878,  7,  p.  87)  has  given  to  33  pbcea 
the  cube  roots  (and  the  cube  roots  iof  the  squares)  of  primes 
up  to  137.  Small  tables  of  powers  of  3,  3,  5,  7  occur  in  various 
collections.  In  Vega's  Tabtdae  (1797,  and  the  subsequent  editions, 
including  HQisse's)  the  powers  of  3,  3,  5  as  far  as  the  4Sth,  ^h, 
and  37th  respectivriy  are  given ;  they  also  occur  in  KOhler's  Hand^ 
buck  (1848).  The  first  35  powers  of  3,  3,  5,  7  are  given  in  Salomon, 
Legaritkmtsche  Tafeln  (1837).  W.  Shanks,  RuH/ication  of  the  Circle 
(1853),  gives  every  I3th  power  of  3  op  to  3"'.  A  very  valuable 
paper  (r  Power-tables,  Errata  ")  published  by  Allan  Cunningham 
in  the  Messengtr  of  Math.,  1006,  35,  p.  13,  contains  the  results  of  a 
careful  examination  of  37  tables  containing  powers  higher  than  the 
cube,  with  lists  of  errata  found  in  each.  Before  using  any  power 
table  this  Kst  should  be  consulted,  not  only  in  order  to  correct 
the  errata,  but  for  the  sake  of  references  and  general  information 
in  regard  to  such  tables.     In  an  appendix  (p.  33)  Cunningham 

Jives  errata  in  the  tables  of  squares  and  cubM  of  Barlow  (1814), 
ahn  (1839).  and  Kulik  (1848). 

Triangular  Numbers.^-E.  de  Joncourt,  De  natura  «f  praedaro 
tisu  simplicissimae  speciei  numererum  trigonaJium  (The  Hague, 
1763),  contains  a  table  of  triangular  numbers  up  to  30,000:  viz. 
|n(fi-Hi)  is  given  for  all  numbers  from  fi— i  to  30,000.  The  table 
occupies  334  pages. 

Reciprocals.'^.  Barlow's  Tabtes  (i8t^  and  1840)  give  reciprocals 
up  to  10,000  to  9  or  xo  places;  and  a  table  of  ten  times  this  extent 
is  given  by  W.  H.  Oakes.  Talde  of  the  Recif»vcals  of  Numbers  from 
I  to  100,000  (London,  i860.  This  table  tivcs  seven  figures  of  the 
reciprocal,  and  is  arranged  like  a  table  of  seven-figure  logarithms, 
differences  beirig  addea  at  the  side  of  the  page.    The  reciprocal 

*  The  actual  place  of  publication  (with  a  (German  title.  Sec)  u 
Vienna.  The  copies  with  an  English  title,  &c.,  .were  issued  by 
Trabner;  and  those  with  a  French  title.  ^,  by  Gauthier-VUlara. 
All  bear  the  date  1888. 
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4^  a  ouvibAr  of.  five  Cppiret  Is  therefora  taken  out  lit  ooce*  and  twb 
more  fibres  may  be  lafeerpohted  for  ai  in  losarithms.  R.  Picarte, 
La  Division  riduitt  d,  une  addition  (Paris.  i86i>,  givet  to  ten  aigni- 
ficant  figures  the  reciprocals  of  the  numbers  from  10,-000  to  ioo,ooo» 
and  also  the  first  nine  multiples  of  these  reciprocals.   J.  C.  Houseaa 

Sives  the  reciDrocals  of  numbers  u^  to  100  to  20  places  and  their 
rst  nine  multiples  to  la  places  in  the  BttUetin  of  the  Bfusvda 
Academy^  1875,  40,  p^  107.  E.  G^in  (JRtcueU  do  laMes  numiriqiies, 
Huy,  1894)  gives  reciprocals  of  ourobers  to  1000  to  10  places. 

Tables  for  Ae  BxtressUm  of  VulgfV  FraeHons  as  DocinuUs.-^ 
TaUcs  of  this  kind  have  been  given  by  Wucherer,  Goodwyn  and 
Gauss.    W.  F.  Wucherer,  Bojtrdgs  wwn  aUgemeinem  Gebrauek  dor 


DedmalbrHcho  (Carisruhe.  1796).  gives  the  decimal  fractions  (to 
5  places)  for  all  vulgar  fractions  whose  numerator  and  denominator 
are  each  less  thaa  50  and  prime  to  one  another,  arranged  according 
to  denominators.  The  most  extensive  and  elaborate  tables  that 
lave  been  published  are  contained  in  Henry  Cvoodwyn's  First 
Centenary  of  Tables  of  ail  Decimal  Quotients  (London,  i»]6).  A 
Tobtdar  Series  of  Decimal  Quotients  (1833).  and  A  Table  of  the 
Circles  arisinzfrom  the  Division  of  a  Unit  or  arty  other  Whole  Number 
by  all  the  Integers  from  i  to  1094  (1823).  The  Tabular  Series  (1823), 
which  occupies  153  pages,  gives  to  8  plaoes  the  decimal  corresponding 
to  eveiy  vulgar  fraction  less  than  M  whose  numerator  and  denomi- 
nator do  not  surpass  looa  The  aigumcnts  are  not  arranged 
according  to  their  numerators  or  denominators,  but  according  to 
dbeir  magnitude,  so  that  the  tabular  results  exhibit  a  steady  increase 
from  -001  (-i^»)  to  -09989909  (-^1).  The  author  intended  the 
table  to  incltsle  all  fractions  whose  numerator  and  denominator 
were  each  leas  than  1000,  but  no  more  was  ever  published.  The 
JhUe  of  Cirdes  (1823)  gives  all  the  periods  of  the  circulating 
decimals  that  can  arise  from  the  division  of  any  integer  by  another 
integer  less  than  1034.  Thus  for  1%  vt  find  -076023  and  *1$3846, 
#hicn  are  the  only  periods  in  whicn  a  fraction  wnose  denominator 
n  13  can  drcolate.  The  table  occupies  107  pagea,  some  of  the 
periods  being  of  course  very  long  («.f.,  for  1021  the  period  contains 
1020  figures).  The  First  CeiUenary  (1816)  gives  the  complete 
periods  of  the  reciprocals  of  the  numbers  from  I  to  tea  Goodwjrn's 
tables  are  very  scarce,  but  as  they  are  nearly  unique  of  their  kind 
they  deserve  special  notice.  A  second  edition  of  the  FirH  CeiUenary 
—  issued  in  1818  with  the-addition  of  some  of  the  Tabular  Series, 


the  numerator  not  exceeding  ^o  and  the  denominator  not  exceeding 
too.  A  posthumous  table  of  C.  F.  Gauss's,  entitled  "  Tafel  sur 
Verwandlung  gcroeiner  BrOche  mit  Nennem  aus  dem  eraten  Tausend 
in  [>ectmaH)rttche,"  occun  in  vol.  ii.  pp.  412-434  of  his  CesammeUo 
Werke  (GOttingen,  1863),  and  resembles  Goodwyn's  Table  of  Circles. 
On  this  subject  see  a  paper  "On  Circulating  Decimals,  with  special 
deference  to  Henry  (joodwyn's  Table  of  Circles  and  Tabular  Series 
ef  Decimal  QuoHenU,"  in  Camb.  PhiL  Proc.,  1878,  3,  p.  185.  where 
is  also  given  a  table  of  the  numbere  <^  di^'ts  in  the  periods  of 
(kmctiona  corresponding  to  denominators  pnme  to  10  from  i  to 
1024  obtained  by  counting  from  Goodwyn  a  table.  See  also  under 
Ctrealaltn^  Decimals  (below). 

'  Sexa%tstmal  and  Sexcentenary^  ra&fef.-~OriginaUy  all  calculations 
were  seicaecsimal ;  and  the  relics  of  the  system  still  exist  in  the 
division  of  the  decree  into  60  minutes  and  the  minute  into  ^  60 
seconds.  To  facilitate  interpolation,  therefore,  in  trigonometrical 
and  other  tables  the  following  large  sexagesimal  tables  were  con- 
structed. John  Bernoulli,  A  Sexcentenary  Table  (London,  1779), 
gives  at  once  the  fourth  term  of  any  iHoportion  <a  which  the  first 
term  is  600'  and  each  of  the  other  two  is  less  than  600';  the  table 
is  of  double  entry,  and  may  be  described  as  giving  the  value  of 
xy/600  correct  to  tenths  of  a  second,  x  and  y  each  containing  a 
number  of  seconds  leas  than  600.  Michael  Taylor,  A  Sexagesinud 
TlaUe  (London,  1780),  exhibits  at  sight  the  fourth  term  of  any 
proportion  where  the  first  term  is  00  minutes,  the  second  any 
number  of  minutes  less  than  60,  and  the  third  any  number  of 
minutes  and  seconds  under  60  minutes:  there  is  also  another 
table  in  which  the  thiid  term  is  any  absolute  number  under  1000. 
Kot  much  use  seems  to  have  been  made  of  these  tables,  both  of 
which  were  published  by  the  (^mmissionere  of  Longitude.  Small 
tables  for  tne  conversion  of  sexagesimals  into  centcsimals  and 
vice  versa  are  given  in  a  few  collections,  such  as  Hiilsae's  edition 
of  Vega.  H.  Schubert's  FUnfstellige  Tafeln  und  Cegentafeln  (Leipzig, 
1897)  contains  a  aexagesinuJ  ^Ble  giving  «y/6o  for  «•!  to  59 
and  y  -I  to  i$0. 

Trifonomeincal  Tables  (Natural).^Vettr  Apian  published^in  IM3 
a  table  of  sines  with  the  radius  divided  decimally.  The  first 
complete  canon  giving  all  the  six  ratios  of  the  sides  of  a  right- 
angled  triangle  is  due  to  Rhcticus  (1551),  who  also  introduced 
the  semiquadrantal  arrangement.  Rheticus's  canon  was  calcu- 
lated for  every  ten  minutes  to  7  places,  and  Victa  eaitendod  it  ta 
every  minute  (1579).,  In  IS54  Retnbold  published  a  tabic  of 
taimeots  to  every  minute.  The  first  complete  canon  published 
in  £n)tland  was  by  Thomas  Blundevillc  (i^),  although  a  table 
of  sines  had  appeared  four  years  earlier.  Kegiomontanus  called 
his  table  of  tangents  (or  rather  cotaneents)  tabula  foecunda  on 
account  of  its  great  use;  and  till  the  Introduction  of  the  word 
"tangent"  by  Thomas  Finck  (Geometriae  rotundi  libri  XIV,, 
Basel,  1583)  a  table  of  tangents  was  called  a  tabula  foecunda  or 


canoH  fotcwidus.  Beaidea  "  laagmt,**  Rnek  aUo  iritrddnced  thi 
wmd  "  secant,"  the  table  Of  aecants  having  previoualy  been  ttUed 
tabula  ben^fica  by  Maurolycua  (1558)  and  ttOmla  fotcundissima  by 
Vieta.* 

By  far  the  greateat  computer  of  pure  trigonometrical  tabks  is 
GecMfge  Joachira  Rheticus,  whose  work  has  never  been  snpenaded. 
Uia  celdteated  ten-decimal  canon,  the  Opus  palatinsan,  was  pub» 
lished  by  Valentine  Otho  at  Neustadt  in  1996.  and  in  1613  his 
fifteen-decimal  table  of  sines  by  Pitiscns  at  Frankfort  under  the 
title  Thesaurus  malhematicus.  The  Opus  palatinum  oontaiis  a 
complete  ten-decimal  trigonometrical  canon  for  every  ten  seconds 
of  the  quadrant,  semiouadrantally  arranged,  with  differences  for 
all  the  tabular  results  throughout.  Sines,  cosines,  and  secants  are 
given  on  the  left-hand  pages  in  columns  beaded  respectively  "Pwv 
pendkulum,"  "Basis."  '^ Hypotemasa,"  and  on  the  right4iaad 
pagea  appear  ungenta,  cosecants,  and  cotangents  in  columns 
headed  respectiveljr  "  Perpendkrulum,"  "  Hvpotenua,"  "Basis.'* 
At  his  death  Rheticus  lett  the  eanon  nearly  complete,  and  tha 
trigonometry  was  finished  and  the  whole  edited  by  Valeotiot 
Otno:  it  waa  named  in  honour  of  the  elector  palatkw  Frederick  IV^ 
who  bore  the  expense  of  publication.  The  Thesaurus  of  1613  give* 
natural  sines  for  every  ten  seconds  throughout  the.  quadrant,  ta 
iSplnces,  semiquadrantaUy  arrarmd,  with  first,  second;  and  third 
di/!crence&  Natural  sines  are  alao  given  for  every  second  from 
o*  to  I**  and  from  89**  to  9o^  to  15  places,  with  fiiat  and  soctmd 
dinerences.  The  rescue  of  the  manuscript  ojf  this  Work  by  IHtisciit 
forms  a  striking  episode  in  the  history  of  niathenatx:Al  tahfea 
The  alteratwns  and  emendations  in  the  earlitf  part  of  the  car* 
rectod  edition  of  the  Opus  talatinum  were- made  by  Pitiscis,  wh6 
had  his  su8pick>ns  that  Rhetkus  had  himsdf  cakulated  a  teat- 
second  table  of  sines  to  15  decimal  places:  but  it  couM  not  ba 
found.  Eventually  the  lost  canon  was  discovered  amongst  the 
papen  of  Rheticua  which  had  passed  from  Otho  to  Javea  Chrwt*> 
mann  on  the  death  of  the  former.  Amongst  these  Pitiscus  fotind 
(t)  the  ten-second  table  of  sines  to  15  places,  with  fisat,  second^ 
and  third  differences  (printed  in  the  Thesauiu$)\  (2)  siass'  for 
every  second  of  the  first  and  last  degrees  of  the  ouadiant.  alaa 
to  15  places,  with  first  and  second  difierences;  (3)  toe.  commence 
ment  of  a  canon  of  tangents  and  secants,  to  the  same  number  ol 
decimal  places,  for  every  ten  seconds,  wiUi  fint  and  second  diffetw 
ences:  (4)  a  complete  minute  caiwn  of  sines,  taiigentab  and  aecantsb 
aJso  to  15  decimal  places.  Thia  list,  taken  in  connCBapn  with 
the  Opus  palatinum,  gives  an  kiea  of  the  enordiotts  laboura  under* 
Uken  by  Rheticus;  bis  tables  not  only  remain  to  this  cky  tha 
ultimate  authorities  but  formed  the  data  from  which  Vbucq  caktt* 
bted  his  logarithmic  canon.  I^itiacus  says  that  for  twelve  yean 
Rheticus  constantly  had  computers  at  work* 

A  history  of  trigonometrical  ubles  by  Chades  Hutton  wnapra* 
fixed  to  all  the  early  editions  of  hia  Tables  of  Logarithmst  aqd  forma 
Tract  xix.  of  his  Afalhematical  Tracts,  vol.  1.  p.  278,  i8u.  A  good 
deal  of  bibliographical  information  about  the  Opus  palatinmm  and 
eariier  trigonometrical  tables  is  given  in  A.  De  Morgan's  article 
"  Tables  "^  in  the  English  Cyclopaedia.  The  invention  of  1(«. 
anthms  the  year  after  the  publication  of  Rhetkus  s  volume  by 
Pitiscus  changed  all  the  methods  of  calculation;  and  it  is  wortlw 
of  note  that  John  Napier's  original  ubie  of  1614  was  a  kffarithmfe 
canon  of  sines  and  not  a  Uble  qf  the  logarithms  of  numbers.  The 
logarithmic  canon  at  once  supersedea  the  natural  canon;  and 
since  Pitiacus's  time  no  really  extensive  uble  of  pore  trigono* 
metrical  functions  has  appeared.  In  recent  yean  the  employment 
of  cakulating  machines  has  revived  t)ie  use  of  tables  of  natural 
tngonomctrical  functione,  it  being  found  convaiuent  lor  some 
purposes  to  employ  such  a  machine  in  connexKMi  with  a  natural 
canon  instead  of  using  a  logarithmic  canon.  A.  Jung^s  Tafel  dee 
wirUichen  JLdn^o  der  Sinus  und  Cosinus  (Leipaig,  1 864)  was  pub- 
lished with  this  object.  It  gives  natural  sines  and  cosines  for 
every  ten  seconds  of  the  quadrant  to  6  placea.  F.  'M.  Cbuth, 
Tables  pour  le  calcul  des  coordannUs  goniamilriguet  (Mainz.  n.d.), 
gives  natural  sines  and  cosines  (to  6  places)  and  iJieir  first  nine 
multiples  (to  4  places)  for  every  centesimal  minute  of  the  quadrant 
TabksB  of  natural  fuix:tions  occur  in  numy  collections,  the  natural 
and  logarithmic  values  being  sometimes  given  on  opposite  pagei» 
sometimes  side  by  side  on  the  same  page. 

The  following  works  contain  tables  of  trigoaomatrical  functions 
other  than  sines,  coanes^  and  tangents.  J.  Aisquich,  Tabulae 
logarithmiea-trieonometricae  (Leipaig,  1817).  contains  a  table  of 
sin^,  oos^,  tan^,  cot'x  from  x^i"  to  45"  at  intervals  of  i'  to  s 
places^  J.  Andraw,  Astronomical  and  Nautieat  Tables  (London, 
180M,  oontaina  a  uble  of  "  squares  of  natural  semichorda,"  t.e.  01 
ain>tx  from  s->o''  to  lao*  at  intervale  of  10'  to  7  places.  Thia 
uble  was  greatly  extended  by  Major-general  Hannyngton  in  his 
Hatersines,  Natural  and  Loeariihmic,  used  in  computing  Lunar 
Distances  for  the  Nautical  Almanac  (London,  1876).  The  name 
"haversine,"  freouently  used  in  works  upon  navigadon,  is  an 
abbreviation  of  "half  versed  sine";  via.,  the  haversine  of  x  is 
equal  to  4(i-cos  n),  that  is,  to  sin^|s;  The  Uble  gives  logarithrok 
baversines  for  every  15'  from  o*  to  180*,  «nd  natural  haverslnea 
for  every  10'  from  o*.to  180*  to  7  placea,  enapt  near  thn  begtanng, 
wbare  the  iogarithma  are  gtvnn  10  only  s  or  6  placea.    It  occupiet 
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.MOb  and  hmtr  ■mmiwilby  Andrew'*  trorit,  a  c«py 
«f  which  Dy  cfauiM  IcU  mtoi  UaoByagtoii't  hands  Hannvne- 
loo  Bteoiaputed  the  whole  ol  it  by  ai  uirtly  onechanical  method, 
A  combiaation  of  t«»  anthmoaMtan  bdng  employed.  A  ubie 
of  faaverlines  is  iiaefuifor  the  aottttioo  ol  spherical  triangles  when 
two  sidca  aad  the  inchjded' angle  ai«  given,  and  fn  other  problems 
SB  sphefkal  tcigonometry.  AmlrSMr's  original  table  seems  to  have 
attxacted  vcr)r  little  aoticci  Hannyneton's  was  printed,  on  the 
ifecofninendation  of  th^saperiatendem  oftlie  NamHtM  Almanac  office, 
at  the  public  cost.  Before  the  cafcalation  of  Hamiyngton'a  table 
Ri  Farley's  MbIumI  Yersti  Sma  (London,  1856}  was  used  in  the 
Namhtai  Atmanar  oAoe  in  oontputing  lunar  distances.  This 
hne  table  contains  nattual  versed  sines  from  o*  to  125*  at 
iotcrvab  of  10'  to  7  places,  with  proportional  parts,  and  log  veraed 
sines  froa  o*  to  135^  at  intervaii  <A  15'  to  j  places.  The  aigu- 
aieats  are  also*- given  in  tfane.  The  manuscript  was  used  in  the 
eflice  for  twcnty-6ve  yesn  before  It  was  printed.  Traverse  tables, 
which  oocm  In  most  collections  ol  navigation  tables,  contain 
omltiples  of  sines  and  oosliies. 

:  CDtmaea  er  BrigitaH  Loiaritknu  of  Numbers  and  Trigono- 
melrical  Ratios. — ^For  anapcount  of  the  invention  and  history  of 
togariihros,.see  LocARirniL  The  following  are  the  fundamental 
works  which  contain  the  reealts  of  the  original  calculations  of 
logarithms  Of  nnmbers  and  trigonometrical  ratios: — Brins,  Arith- 
wulica  h(gaHlhmita  (London^  1624),  logarithms  of  numben  from 
i-t<f  20.000  and  from  90,000  to  100.000  to  14  places^  with  intcr- 
script  differences;  Vlaco,  Artikmetka  hgaritkmtca  (Gouda,  1628, 
also  an  English  editiort,  London,  1631,  the  tables  beinr  the  same), 
ten-figure  fogarithms  of  numbers  from  t  to  100,000,  wkn  differences, 
also  log  sines,  tangents,  and  secants  for  every  minat^  of  the  quad- 
rant to  10  pbces,  with  intcrscript  differences;  Vlacq,  TrigonO' 
metria  artiHctalis  (GoiMa,  1633),  log  sines  and  tan^nts  to  every 
ten  seconds  of  the  quadrant  to  10  places,  with  differences,  and 
ten-figure  logarithms  of  numbers  up  to  20,000.  with  differences; 
Briggs,  Trigonomttria  Britannka  (London,  1633),  natural  sines  to 
15  paces,  CangeAtis'and  secants  to  10  places,  log  sines  to  14  places, 
aad  tangents  to  10  places,  at  intervals  of  a  hundredth  of  a  degree 
£rom  o*  to-  45*,  with  intencript  diflferences  for  all  the  functions. 
In  1794  Vega  roprintod  at  Leipzig  Vlacq's  two  works  in  a  single 
folio  volume,  Tmhamnu  iagiwukmorum  computus.  The  arrange* 
ment  ol  the  table  ol  loj^rithms  of  numbers  is  more  compendious 
than  in  Vlaof,  being  similar  to  that  of  an  ordinary  seven-figure 
table,  but  it  is  not  so  coffvenient,  as  mistakes  in  taking  out  the 
dilierenoes  are  more  liable  to  occur.  The  trigonometrical  canon 
gives  log  sines,  cosines,  tangents*  and  cotangents,  from  o*  to  2* 
at  intcivals  of  one  second,  to  10  phices,  without  differences,  and 
for  the  rest  of  the  quadrant  at  intervals  of  ten,  seconds.  The 
trigonometrical  canoA  is  not  wholly  reprinted  from  the  Trigpno- 
nutria  arttfieialis,  as  the  logarithms  for  every  second  of  the  first 
two  dorses,  which  do  not  occur  in  Vlacq,  were  calculated  for  the 
work  1^  Lieutenant  Dorfmund.  Vega  devoted  great  attention  to 
the  detection  of  errors  in  Vlacq's  logarithms  of  numbers,  and  has 
given  several  Important  errata  lists.  F.  Lefort  (Annales  dt  I'Obser- 
nokriH  de  Paritt  vol.  iv.)  has  given  a  full  efrata  list  in  Vlacq's  and 
Vcga'a  logarithois  of  numbers,  obtained  by  comparison  with  the 
great  French  manuscript  T<Mes  du  €adastre  (see  Locarithu; 
connp.  also  Monlkly  Naliees  R.A.S.t  32,  pp.  255,  288:  33.  p.  330; 
34«  p.  447).  Vega  seems  not  to  have  bestoued  on  the  trigono> 
metrical  canon  anything  like  the  care  that  he  devoted  to  the  log- 
arithms of  numbers,  as  Gauss  ^  estimates  the  total  number  of 
last^igure  errors  at  from  31,983  to  47<746,  most  of  theai  only 
amounting  to  a  unit,  but  some  to  as  much  as  3  or  4. 
■  A  copy  of  Vlacq's  ArUkmetica  logaritkmka  (1628  or  1631),  with 
the  errors  ia  numbers,  logarithms,  and  differences  corrected,  is  stiH 
the  best  table  for  a*  calculator  who  has  10  perform  work  requiring 
ten-figure  logarithms  of  .numbers,  but  the  book  is  not  easy  to  pro- 
cure, and  Vega's  Tkesaurus  has  the  advantage  of  having  log  sines,  &c.. 
ia  the  same  volume.  The  latter  work  also  has  been  made  more 
accessible  by  a  photographk:  reproduction  by  the  Italian  govern* 
ilKot  (Ri^^usume  fatotincografita  deW  Istituto  Geogrnfico  MtU- 
tare,  Florence!  1896).  -  In  189J  Max  Edier  von  Leber  published 
tables  fcf  facilitattng  Interpolations  in "Vesa's  Tkesaunu  {Tab%darum 
ofi  facitiorem  el  breviorem  in  Georgii  Vegae  "  Tkesauri  logaritk- 
montm"  Piagnis  cammibus  itUerpmaUonis  compuiattanem  amtam 
Trias,  VlenM.'  i^7)«  The  object  of  those  tables  is  to  take  account 
ol  second,  differences.  Prefixed  to  the  tables  is  a  long  list  of  errors 
ia  the  Tkesanrus,  occupying  twelve  pages.  From  an  examination 
oC  the  tabular  results  in  the  trigonometrical  canon  corresponding 
to  1060  angles  von  Leber  estimates  that  out  ol  the  90,720  tabular 
rnults40,^are  in  error  by  ^  1 ,  2703  by  *2,  and  191  by  '^3>  Thus 
hie  estimated  value  of  the  total  number  of  last-hgure  errors  i$  43.326, 
wtuch  is  in  accordance  «ith  C^uas's  estimate.  A  table  of  ten-figure 
logarithais  df  numbets  up  to  100,009,  the  result  of  a  new  cakula- 
ti<m,  was  published  in  the  Report  of  the  U.S.  Coast  and  Geodetic 
Ssavey  for  1695-6^  (appendix  12,  pp.  395-7")  by  W.  W.  DufHeld, 

I  See  his  **  Einige  Bemerkumen  to  Vega's  Tkesaums  h^ritk- 
morum,"  in  Astranomisehe  Nackrichten  for  1851  (reprinted  in  his 
Werke,.^n^.  lii.  pp.  25^»64>2  iriso  Monthly- NoHee%RA.S.,  33,  p.  440. 
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superintendent  of  the  survey.  The  taUe  was  compared  widi  Vega's 
Thesaurus  before  publication. 

Sb  Kneto's  Tables  de  logaritkmes  -vulgaires  d  dix  dtcimales,  coih 
struites  d'aprh  un  nouveau  mode  (St  Petersburg,  1871),  though  a 
tract  of  only  80  pages,  may  be  usefully  employed  when  Vlacq  and 
Vega  are  unprocurable,  rineto's  work  consists  of  three  tables: 
the  first,  or  auxiliary  table,  contains  a  series  of  factors  by  which 
the  numbers  whose  logarithms  are  required  are  to  be  multiplied 
to  bring  them  within  the  range  of  table  2;  it  also  gives  the  log- 
arithms of  the  reciprocals  of  these  factors  to  12  places  Table  I 
merely  gives  logarithms  to  lOoo  to  10  places.  Table  2  gives 
lo^rithms  from  1,000,000  to  i.oii.ooo,  with  proportional  parts 
to  hundredths.  The  mode  of  using  these  tables  is  as  follows.  If 
the  logarithm  cannot  be  taken  out  directly  frOm  table  2.  a  factor 
M  is  found  from  the  auxiliary  table  by  which  the  number  must  be 
multiplied  to  bring  it  within  the  range  of  table  2  Then  the 
loganthm  can  be  taken  out,  and,  to  neutrafize  the  effect  of  the 
multiplication,  so  far  as  the  result  is  concerned,  Icm|  i/Jtf  must  be 
added;  this  quantity  is  therefore  given  in  an  adjoining  column 
to  Af  in  tfie  auxilianr  table.  A  similar  procedure  gives  the  number 
answering  to  anv  logarithm,  another  factor  (approxi;natcIy  the 
reciprocal  of  AT)  oeing  given,  so  that  in  both  cases  multiplication 
is  used.  The  laborious  part  of  the  work  is.  the  multiplication  by 
if;  but  this  is  somewhat  compensated  for  by  the  ease  with  wbiclig 
by  means  of  the  proportional  parts,  the  logarithm  is  taken  out. 
The  factors  are  300  in  number,  and  are  chosen  so  as  to  minimize 
the  labour,  ovl^r  25  of  the  300  consisting  of  three  figures  all  dif- 
ferent and  not  involving  o  or  I.  The  principle  of  rauIUplj^ii^  by 
a  factor  which  is  subsequently  cancelled  by  subtracting  its  log- 
arithm is  used  also  in  a  tract,  containing  only  ten  pages,  publishoo 
by  A.  Namur  aod  P.  Mansion  at  Brussels  in  1877  under  the  title 
TaUes  de  logaritkmes  d  12  dtcimales  jusqu'tt  434  miJltards.  Here 
a  table  is  given  of  logarithms  of  numbers  near  to  434,294,  and 
other  numbers  are  brought  within  the  range  of  the  table  by  multi' 
plication  by  one  or  two  factors.  The  logarithms  of  the  numbers 
near  to  434,294  are  selected  for  tabulation  because  their  differ- 
ences commence  with  the  figures  100  .  .  .  and  the  presence  of  the 
zeros  in  the  difference  renders  the  intersolation  easy. 

The  tables  of  S.  Cundelfinger  and  A.  Nell  {Tateln  sur  Berecknung 
neunsteUi^er  Logaritkmen^  Darmstadt,  1891}  aflord  an  easy  means 
of  obtaimng^  nine-figure  l<^rithms,  though  of  course  they  are  (af 
less  convenient  than  a  nine-figure  table  itself.  The  method,  ia 
effect  consists  in  the  use  of  Gaussian  logarithms,  viz.,  if  N»»HhA 
log  N- log  «-f-Iog  (i+P/i»>-log  a-l-B  where  B  is  log  (i +/>/*)  to 
argument  A -log  ^-log  a.  The  tables  give  log  a  from  w^iooff 
to  n  >  10,000,  and  values  of  B  for  argument  A.' 

Until  1891,  when  the  eight-decimal  tables,  referred  to  further 
on,  were  published  by  the  French  government,  the  computer  wha 
could  not  obtain  sufficiently  accurate  results  from  seven-figuie 
logarithms  was  obh'ged  to  have  recourse  to  ten-figure  tables,  for, 
with  only  one  exception,  there  existed  no  tables  giving  eight  or 
nine  figures.  This  exception  is  John  Newton's  Trigonometria 
Britannka  (London,  1658),  which  gives  logarithms  of  numbers 
to  100,000  to  8  places,  and  also  Iqg  sines  and  tangents  foe 
every  centesimal  minute  {i.e.  the  nine-thousandth  part  of  a 
right  angle),  and  also  log  sines  and  tangents  for  the  first  three 
degrees  of  the  quadrant  to  5  places,  the  iaterval  being  the  one* 
thousandth  part  of  a  degree.  This  table  is  also  remarkable  for 
giving  the  logarithms  of  the  differences  instead  of  the  actual  differ- 
ences. The  arrangement  of  the  page  now  universal  in  seven-figure 
tables— with  the  nfth  figures  running  horizontally  along  tne  top 
line  of  the  page — is  due  to  John  Newton. 

As  a  rule  seven-figure  logarithms  of  numbers  are  not  published 
separately,  most  tables  of  logarithms  containing  both  the  logarithms 
of  numbers  and  a  trigonometrical  canon.  ^  Babbagc's  and  Sana's 
logarithms  are  exceptional  and  give  logarithms  01  numbers  oiuy. 
C  Babbage,  Table  of  tke  Logari^tms  cf  Ike  Natural  Numbers  from 
I  to  f 08,000  (London,  stereotyped  in  1827:  there  are  nuiny  tirages 
of  later  dates),  is  the  best  tor  ordinary  use.  Great  pains  were 
taken  to  get  the  maximum  of  clearness.  The  change  of  figure  in 
the  middle  of  the  block  of  numbers  is  marked  by  a  change  of  type 
in  the  fourth  figure,  which  (with  the  sole  exception  of  the  asterislc) 
is  probably  the  best  method  that  has  been  used.  Copies  of  the 
book  were  printed  on  paper  of  different  colours-bellow,  brown, 
groen,  &c.— as  it  was  considered  that  black  on  a  white  ground 
was  a  fatiguing  combination  for  the  eye.^  The  tables  were  also 
issued  with  title-pages  and  introductions  in  other  languages.  In 
187 1  E.  Sang  published  A  New  Table  of  Seven-place  Logaritkms 
ef  all  Numbers  from  20,000  to  200,000  (London^.  In  an  ordinary 
table  extending  from  10.000  to  100.000  the  differences  near  the 
beginning  are  so  numerous  that  the  proportional  parts  are  either 
very  crowded  or  some  of  them  omitted;  by  making  the  table 
extend  from  20,000  to  200.000  instead  of  from  10,000  to  100,000 
the  differences  are  halved  in  magnitude,  while  there  are  only  one- 
fourth  as  many  in  a  page.    There  is  also  greater  accuracy.     A 

*  A  seven-figure  table  of  the  same  kind  is  contained  \n  S-  Cundel- 
ffnger's  SeekssteUige  Coussiscke  und  siebenstdlige  genuine  Logfsritkmeri 
(Leipzig,  1902). 
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further  pecuC&rity  of.  this  Ubie  is  that  multiples  of  the  dl 
inatcad  of  proportional  parts,  are  give  at  the  tide  of  the  page. 
Typcgraphicalfy  the  table  is  exceptional^  as  there  axe  no  ruka,  the 
numters  being  separated  from  the  lc«anthnui  by  reversed  ooounas 
— ^a  doubtful  advantaiie.  This  work  was  to  a  eraat  extent  the 
result  of  an  original  calculation;  see  7>aiu.  Hoy.  Sou  Edin.,  1871, 
36.  Sang  propcMed  to  publish  a  nine-figure  table  from  I  to  1,000,000^ 
but  the  requinte  support  was  not  obtained.  Various  papers  01 
Sang's  relatmg  10  his  logarithmic  calculations  will  be  found  in  the 
Proc  Roy.  Soc.  Bdin.  subsequent  to  1873.  Reference  should  here  be 
made  to  Abraham  Sharp  s  table  of  logarithms  of  numbers  from 
t  to  100  and  of  primes  from  100  to  1 100  to  6iplaceSj  also  of  numbers 
from  999.990  to  1,000,010  to  6^  places.  These  brst  appeared  in 
Geometry  Improo'd  ,  ,  .  by  A.  S.Pkilomatk  (London,  1717),  They 
have  been  republished  in  Sherwin's,  Callet's,  and  the  earlier  editions 
of  Hutton's  tables.  H.  M.  Parkhurst,  Astronomical  TaNos  (New 
York.  1871),  gives  logarithms  of  numbers  from  1  to  109  to  102 
places.^ 

In  many  seven-figure  tables  of  logarithms  of  numbers  the  values 
of  5  and  T  are  given  at  the  top  of  the  page,  with  V,  the  variation 
of  each,  for  the  purpose  of  deducing  log  sines  and  tangents.  S  and 
r  denote  log  (sin  xjx)  and  log  (tan  x/x)  respectively,  the  argument 
being  the  number  of  seconds  denoted  by  certain  numbers  (some- 
times only  the  first,  sometimes  every  tenth)  in  the  number  column 

"  "    ■        •  *  •  •  "i  the 

(tan 
To 

.    .    ^  ^         ,.         ^  .^     ,,        have. 

5'-^-685498o  and  log  67^3-7013,8281893,  whence,  by  addition,  we 
obtam  8*5136873;  but  K  for  10'  is  •-  3- 20,  whence  the  variation 
for  i3'*7  is  ~3,  and  the  loff  sine  required  is  8'5i3687o.  Tables 
of  S  and  T  are  frequently  called,  after  their  inventor*  "  Delambre's 
Ubies." 

Some  seven-figure  tables  extend  to  ioo,ooo,and  others  to  108,000, 
the  last  8000  logarithms,  to  8  places,  being  given  to  ensure  greater 
accuracy,  as  near  the  b^ioning  of  the  numbers  the  differences  are 
large  and  the  interpolations  move  laborious  and  less  exact  than  in 
the  rest  of  the  table.  The  eight-figure  logarithms,  however,  at  tfie 
end  of  a  seven-figure  table  are  liable  to  occasion  error;  for  the 
computer  who  is  accustomed  to  three  leading  fijgunes,  common  to 
the  block  of  figures,  may  fail  to  notice  that  in  this  (>art  of  the  table 
there  are  four,  and  so  a  figure  (the  fourth)  is  sometimes  omitted  in 
taking  out  the  logarithm.  In  the  ordinary  method  of  arranging  a 
seven-figure  table  the  change  in  the  fourth  figure,  when  it  occurs  in 
the  course  of  the  line,  is  a  source  of  frequent  error  unless  it  is  very 
clearly  indicated.  In  the  earlier  tables  the  change  was  not  marked 
at  all,  and  the  computer  had  to  decide  for  himselC  each  time  he  took 
out  a  logarithm,  whether  the  third  figure  had  to  be  increased.  In 
some  tables  the  line  »  broken  where  the  change  occurs;  but  the 
dislocation  of  the  figures  and  the  corresponding  irregularity  in  the 
Unes  are  very  awkward.  Babbaee  printed  the  fourth  figure  in  small 
type  after  a  change;  and  Bremiker  placed  a  bar  over  it.  The  best 
method  seems  to  be  that  of  prefixing  an  asterisk  to  the  fourth  figure 
of  each  logarithm  after  the  change,  as  is  done  in  Schr6n's  and  many 
other  modem  tables.  This  is  boutifully  clear  and  the  asterisk  at 
once  catches  the  eye.  Shortrcde  and  Sang  replace  o  after  a  change 
by  a  itokUi  (resembling  a  diamond  in  a  pack  of  cards).  This  is  very 
ewar  in  the  case  of  tnt  o's,  but  leaves  unmarked  the  cases  in  whicn 
the  fourth  figure  is  i  or  3.  A  method  which  finds  favour  in  some 
recent  tafaAes  is  to  underiine  all  the  figures  after  the  increase,  or  to 
plaoe  •  line  over  them.' 

Babbage  printed  a  subscript  point  under  the  last  figure  of  each 
lo«rithm  tnat  had  been  increased.  SchrSn  used  a  bar  subscript, 
which,  being  more  obtrusive,  seems  leas  satisfactory.  In  some  tables 
the  Increase  of  the  last  figure  b  only  mariced  when  the  figure  is 
increased  to  a  5,  and  then  a  Roman  five  (v)  is  used  in  place  of  the 
Arabic  figure. 

Hereditary  errors  in  logarithmic  tables  are  considered  in  two 
papers  "  On  the  Progress  to  Accuracy  of  Logarithmic  Tables  "  and 
''On  Logarithnuc  Tables,'*  in  M^nMy  Notites  RJI.S.,  33,  pp.  ^o, 
440.  See  also  vol.  3^  p.  447:  and  a  paper  by  Gemerth,  Ztsck,  /.  (C 
itUrr.  Gymm.,  Heft  vi.  p.  407. 

Passing  now  to  the  kigarithmic  trigonometrical  canon,  the  first 
great  advance  after  the  puUicatioQ  01  the  THioiwmetria  arHficialis 
in  1633  was  made  in  Mk:hael  Taylor's  TaUos  of  LogarMms  (London, 
1793)1  which  give  log  sines  and  tangents  to  every  second  of  the 
quadrant  to  7  places.-  Thb  taUe  contains  about  450  pages  with 
an  average  number  of  772JO  figures  to  the  page,  so  that  tnere  are 
altogether  nearly  three  millions  and  a  half  of  figures.    The  change 

^  Legendre  (TraUi  dts  fonUions  tUipUqius,  vo{.  ii.,  1826)  gives 
a  table  of  natural  sines  to  15  places,  and  of  log  suies  to  ijf  plaoes, 
for  every  15'  of  the  qufulrant,  and  also  a  table  of  lofarithms  of 
uneven  niunbers  from  1163  to  1501,  and  of  primes  from  1501  to 
10,000  to  19  places.  The  latter,  which  was  txtiactcd  from  the 
Tablts  dm  cadastre,  is  a  continuation  of  a  table  in  W.  GardlDcr's 
TtMes  of^  Loffirithms  (London,  1743;  reprinted  at  Avignon,  1770), 
which  gives  logarithms  of  all  numbers  to  .1000,  and  of  uneven 
numbers  from  1000  to  1 143.  Legendre's  tables  also  appeared  in 
Us  Exercues  do  catad  imUiral,  vol.  liL  (1816}. 
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in  tiM  leading  figui«s»  when  it  iMXMS  b  a  flrfuBM,  is  flot  BMdfBhf  tt 
all;  and  the  table  must  be  used  wfth  very  ffeat  caution.  In  fact  it 
is  advisable  to  go  through  the  whole  of  it,  and  fill  in  with  ink  tha 
first  o  after  the  chansei  as  wdl  as  make  some  nark  that  will  catch 
the  eye  at  the  head  pTevervcoliumiooatainani;  A  change.  The  table 
was  calculated  by  interpolatioii  from  the  TrtjenomtTfia  arUficioiu 
to  10  places  and  then  reduced  to  7,  so  that  the  last  figoie  should 
always  be  oocrect.  Partly  on  aooount  of  the  absence  ofa  mark  to 
deaote  the  change  of  figure  la  the  ooiuaui  and  partly  on  acoaunt  oi 
the  siae  of  the  table  and  a  somewhat  incoaveniest  anaagenMnt» 
the  work  seems  never  to  have  come  Into  general  use.  Computers 
have  always  preferred  V.  Bagay's  Nottveues  Tabks  ostronomiMOt 
et  kydroiraphques  (Paris,  1839),  whk2h  also  contains  a  oompicto 
logarithmic  canon  to  eveiy  second.  The  change  in  the  coliunn  ia 
very  clearly  marked  by  a  laige  black  nucleus,  surrounded  by  a 
circle,  printed  instead  01  o.  Bfl4;ay's  work  haviagbeoomtt  rare  and 
costly  was  reprinted  with  the  errasv  corrected.  The  reprint,  how* 
ever,  bears  the  original  title-fiBge  aad  date  183^,  and  there  appeara 
to  be  no  means  of  distinguishing  it  from  the  original  work  exoe^  by 
turning  to  one  of  the  errata  in  the  original  edition  aad  esamuilng 
whethor  the  correction  has  been  made. 

-  The  only  other  canon  to  every  second  that  has  been  published  is 
contained  in  R.  Shortrede's  Lotflritkmic  Tables  (Edinbuigh^.  This 
work  was  originally  issued  in  18x4  in  one  volume,  but  oong  dis^ 
satisfied  with  it  Shortrede  issued  a  new  edition  in  1849  in  two 
volumes.  The  first  volume  contains  logarithms  of  numblns,  anti- 
logarithms,  &c,  and  the  second  the  trigonometrical  canon  to  every 
second.  The  volumes  are  sold  separately,  and  may  be  regarded  as 
independent  works;  they  are  not  even  doKribcd  on^  their  title- 
pages  as  vol.  L  and  voL  ii.  The  trigonometrical  canon  is  very  com* 
plcte  in  every  respect,  the  aiguments  being  given  in  time  as  well  as 
in  arc,  full  proportional  parts  being  added,  Ac.  The  change  of 
figure  in  the  column  is  denoted  by  a  nokta,  printed  instead  of  o  where 
the  change  occurs.  The  page  is  crowded  and  the  print  not  very 
clear,  so  that  Bagay  is  to  be  preferred  for  regular  use. 

Previous  to  1891  the  only  important  tables  Id  which  the  quadrant  ia 
divided  ccntesimally  were  J.  P.  Hubert  and  L.  Ideler,  jfomeUes  kMes 
trigpnomitriqites  (Beriin,  I71)9).  and  C.  Borda  and  J.  B.  J.  Ddambre, 
TahUs  tr^nometriqttos  didmides  (Paris,  1801).  The  former  give, 
among  other  tables,  natural  and  log  sines,  cosines,  tangmts.  and. 
cutansents,  to  7  places,  the  aiguments  proceeding  to  3*  at  intervab 
of  lo'^and  theiDce  to  50*  at  intervals  of  1'  (centesimal),  and  also 
natural  sines  and  tangents  for  the  first  hundred  ten-thouaandtha 
of  a  right  angle  to  10  places.  The  latter  gives  long  sinei^oosiiies, 
tangents,  cotangents,  secants,  and  cosecants  frooiO*  to  3*at  intervals 
of  10'  (with  fuU  proportional  parts  for  every  second),  and  thence  to 
50"  at  intervals  of  1'  (centesimal)  to  7  pbces.  There  is  also  a  table 
of  log  sines,  cosines,  taaeents,  and  cotangents  from  o'  to  10'  at 
intenolsof  10' and  from  o  to  ^^at  intervals  of  10'  (centesimal)  to 
1 1  places.  Hobert  and  Ideler  give  a  natural  as  well  as  a  jogarithmic 
canon,  but  Borda  and  Ddambre  give  only  the  latter*  Borda  and 
Oelambre  give  seven-figure  logarithms  cA  numbers  to  lo^ooo,  the 
line  being  broken  when  a  change  of  figure  takes  place  In  it. 

The  tables  of  Bonla  and  Delamfare  having  become  difficult  to 
procure,  and  seveififigure  tables  being  no  longer  snflfioient  for  the 
accuracy  required  in  astronomy  ana  geodesy,  the  French  govern* 
ment  in  '1891  issued  an  eigfat-ngure  tane  containing  (besides  log* 
arithms  of  numbers  to  130,000)  log  eines  and  tangents  for  every  tea 
seconds  (centesimal)  of  the  ouadtant.  the  latter  being  extiamed 
from  the  Tabks  du  cadastre  01  Prony  (see  LoGAamtu).  The  title 
oCi>this  fine  and  handsomely  printed  work  ia  Semu  ghgwatkiim  da 
Parmie:  Tables  des  kpmtkmes  i  hmtt  dichmdes  .  .  pmUie*  par 
ordre  du  ministne  da  la  pierre  (Paris,  Ipiprimerie  Nationale,  1891)* 
These  tables  are  now  in  cofflnM>n  use  where  eight  hgaxta  are  requireo. 

In  Brigg's  7WfvfiMRefr*8  Brilanniea  of  1633  the  degree  is  divided 
centesimariy^  and  but  for  the  appearance  in  the  same  year  of  Viacq's 
Trifumometna  arHfiaalis,  in  which  the  degree  is  divided  sexagesl* 
mafly,  thb  reform  might  have  been  effected.  It  b  clear  that  the ' 
most  suitable  time  for  making  such  a  change  was  when  the  natural 
canon  was  replaoed  by  the  logarithmic  canon,  and  Briggs  took 
advantage  of  thb  opportunity.  He  left  the  degree  unaltered,  but 
divfled  It  oentesimally  instead  of  sexageaiimlly,  thus  cnsurini;  the 
advantages  of  decimal  division  (a  saving  of  work  in  interpoUtions, 
multipltcatioos,  Ac)  with  the  sninimum  of  dianin.  The  French 
mathematicians  at  the  end  of  the  i8th  century  divided  the  right 
angle  cente^iaally,  completely  changing  the  whole  system,  with  no 
appredable  advai^Bges  over  Briggs's  syitem.  In  fact  the  centesimal 
degree  b  as  arbitrary  a  unit  as  tne  nonagesimal  and  k  h  only  tho 
nou'Ceotasimal  subdivision  of  the  degree  thatgivca  rise  to  Inoon* 
venieniB.  Briggs's  example  was  followed  by  Roe,  (Xifditrad.  aad 
other  iTth-«entury  writers;  but  the  oentcsmal  diviiMB  of  the 
degree  eeemed  to  have  entirely  passed  out  of  use,  till  it  was  revivad 
by  C.  Bremiker  in  hb  Ugaritimisck-trignumelnMha  Tafdn  mit  ftai 
Dedmatstettam  (Beriin.  1873,  lOth  ed.  revbed  by  A.  Kalllus,  190^. 
Thb  little  book  of  158  pages  gives  a  five>figure  canon  to  every 
hundredth  of  a  degree  with  proportional  pafts.  besides  logMthaaa 
of  numbers,  addition  and  subtraction  logsurithms,  Ac 

The  elgbt-figure  table  of  1891  has  now  made  the  use  of  a  oea* 
taainal  taUe  coaspalaory.  if  thb  ainaber  of  figuiea  b  sequired. 
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The  Astmcmlulke  Cadbdktft  are,  however*  iHlbUthiiig  an  «tglit- 
figure  table  mi  th«  aexagetimal  aytteni,  onder  the  chaiKS  of  Dr.  J. 
BaiMchinger,  the  director  of  the  k.  Rcchetiinstitut  at  Beriia.  The 
arraneement  it  to  be  in  groupa  of  three  aa  in  Brsmiker'a  tablea. 

CoUectitns  af  roMes.— For  a  oomputcr  who  requirea  in  one  votume 
lofarithma  of  nvmbera  and  a  ten-aecond  logarithmic  canon,  perhapa 
the  two  beet  booka  are  L.  Schr&n,  SeotnfPipm  Logarithms  (London, 
f<65,  stereotyped,  an  Enctiih  cditba  of  the  German  work  jpub- 
lished  at  Brunswick),  and  C.  Bruhna,  A  New  MatuuU  af  LagonXkais 
to  Sims  PUuts  vf  Dedmab  (Leipcig,  1870).     Both  theae  woilcs 
(of  whkh  there  have  been  numeroua  aditiona)  pve  logarithma  of 
numbers  and  a  oomplete  ten-aeoond  canon  to  7  plaoea;  Brahna 
abo  civea  los  mnea,  oo«nea,  tangeata,  and  cotangents  to  every 
second  vp  to  6*  with  proportional  parte.    Schrftn  contains  an 
intcrpobtion  table,  of  75  pagea,  0vin(f  the  first  100  muitiplea  of 
all  numbers  from  40  to  4aa    The  loorithasa  of  numbers  extend 
to  io8,coo  in  SchrOn  and  to  loo/Mm  in  Bmhna.    Almoat  cquoUy 
convenient  ia  Bremiker^a  ecfition  of  Vega'a  Logfiritkmie   Tables 
(Berlin,   atereotypcd;   the   Engliah  edition  waa  translated  from 
the  fortieth  edition  of  Bremifcer'a  by  W.  L.  F.  Fiacher).  Thia 
book  gives  a  canon  *to  every  ten  aeoonda,  and  for  the  fint  five 
dcareea  to  every  second,  with  locaritfama  of  nmnbesa  to  ioo,ooa 
ScEr6n,  Bnihns,  and  Brendker  afl  pve  the  psoportional  parta  for 
all  the  differences  in  the  losarithma  of  nmnbcia.    In  BaUnge's, 
Callet's,  and  many  other  taBles  only  every  otiier  table  of  pro- 
portional parta  is  given  near  the  bcKinning  for  want  of  apace. 
SchrOn,  Bruhna,  and  most  modem  taoles  published  in  Germany 
have  title^pagea  and  introductiotta  in  different  fangaages.  J.  Dupuis, 
T^Us  de  lopirithmes  A  sept  dScimales  (^creatyped,  third  tsiage, 
1868,  Paris),  ia  also  very  ioonvenient,  ormtaimag  a  ten-cecond 
canon,  besidea  logarithma  of  nnmbem  to  looxxn,  hyperbolic  log- 
arithma  of  numbers  to  1000,  to  7  plaoea,  Ac    In  this  trork  nc^tive 
charactenatics  are  primed  throughout  in  the  tablea  of  cticubr 
fttActtooa,  the  roinua  sign  being  placed  abova  the  figure;  for  the 
authematical  calcubtor  these  are  preferable  to  the  orainary  char- 
acteristics that  are  tnaeaaed  by  10^    The  edgea  of  the  pages  con- 
taining the  circular  functions  are  red,  the  rest  being  grey.    Dupuis 
also  edited  Caliet'a  loflnrttnma  in  166a,  with  which  thia  work  must 
not  be  confounded.    J.  Salomon,  LoforilJImtscAe  Ttrfeim  (Vienna, 
1827),  contains  a  ten-second  canon  (the  Intcrvi^  being  one  second 
for  the  tint  two  degrees),  logarithms  of  numbers  to  106,000,  squares, 
cnbes,  aquare  roots,  and  cube  roota  to  1000,  a  factor  table  to 
102 pi  I,  ten-place  Briggian  and  hyperbolic  logarithms  of  numben 
to  1000  aiad  of  primes  to  10,333,  and  many  other  useful  tables. 
The  work,  -which  Is  scarce,  ia  a  well-printed  small  <|uarto  volume. 

(X  coUactbns  of  general  tables  among  the  moat  useful  and 
accessible  are  Hutton,  Otllet,  Vega,  and  Kfibler.  C  Mutton's 
well-known  MatkfmeHeal  Tobies  (London)  was  first  issued  in  178^, 
bat  eonsklaable  additiona  were  made  in  the  fifth  edition  (181 1 ). 


The  tablea  contain  seven-figure  logarithms  to  108,000,  and  to  laoo 
to  ao  places,  some  antilogantbma  to  ao  places,  hyperbolic  logarithms 
from  I  to  10  at  intervaJa  of  ■01  and  to  taoo  at  intervals  of  unity 
to  7  places,  logistic  logarithraa,  log  ainea  and  tangents  to  every 
secona  of  the  first  two  degrees,  and  natural  and  log  sines,  tangents, 
secanta,  nisd  versed  sines  for  every  aunute  <A  the  quadrant  to  7 
plaoea.  Tlitf  natural  functiona  occupy  the  left-hand  pages  and 
the  logarithmic  the  ririit-liand.  The  first  six  editions,  published 
in  Hutton's  lifetime  (d.  tSa^),  contain  Abraham  Sharp's  61-figine 
logarithms  'of  numbers.  Olmthus  Gngaty,  alio  brought  out  the 
1830  and  socceedtng  editions,  omitted  these  tables  and  Hutton's 
introduction,  which  contains  a  history  of  logaritluns,  the  methods 
of  constructing  them,  Ac  F.  Callet's  Tables  portaHves  da  loga^ 
riOuues  (atcreotyrpcd,  Paiiai  aeema  to  have  been  ^nt  issued  in 
1783,  and  has  ance  pasaeo  through  a  great  many  editions,  hi 
that  of  iSs3  the  contenta  are  seven-figure  iosaiitmna  to  io8,ooOi 
Briggiao  and  hyperbola:  logarithms  to  48  places  of  numbers  to 
too  and  of  primes  to  1097,  log  sines  and  tangents  for  minutes 
(oentesiinal>  throughout  tha  quadrant  to  7  places,  natural  and 
bg  sines  to  15  places  for  every  ten  minutes  (centesimal)  of  the 
quadrant,  log  sines  and  tangenta  for  every  second  of  tha  first  five 
ocgreea  (aexagesimal)  and  for  every  tan  seconds  of  the  quadrant 
(sexagesimAl)  to  7  places,  besidea  logistic  logarithma,  the  first 
hundred  multiples  ol  the  roodnlua  to  24  places  and  the  fint  ten 
to  70  plaoea,  and  other  ubles.  Thisis  one  of  the  moat  oomplete 
and  practically  uaeful  collections  of  logarithma  that  have  been 
pubK»ed,  andf  k  is  peculiar  in^vjing  a  centtaimally  divided  canon. 
jThe  aisfc  of  the  page  in  the  editions  publidicd  in  the  19th  century 
la  larger  ttami  tnat  of  the  cariaer  cations,  the  type  having  been 
reset.  G.  Vega's  Tabulae  hgarUhmo-trigonometricae  was  first  pub- 
lished in  1797  in  two  volumes.  The  first  contains  scven-f^re 
logarithms  to  loijooo,  log  sines,  &c.,  for  every  tenth  of  a  second 
to  1',  for  every  aecond  to  1*  30',  for  every  10'  to  6*  3',  and  thence 
at  intervala  01  a  minute,  alao  natural  mnca  and  tan^mts  to  every 
fnnute,  all  to  7  fdaoeai  The  second  votame  gives  simple  divisore 
of  aU  nunaben  up  to  103,000,  a  list  of  primea  from  ida,ooo  to 
400,313,  hyperbolic  logarithms  of  numbers  to  1000  and  of  primea 
to  10/100,  to  8  places,  a*  and  log^af*  to  a^io  at  intervalsof  -oi 
to  7  figums  and  7  places  respectively,  the  first  nine  powers  of 
the  amnbers  from  1  to  100,  squares  ajad  cubea  to  tooo.  logistic 


tosaitthma,  Uaomial  theorem  coefSefeats.  Ac  Vega  atao  publisbed 
MomitaU  lotjuitkntieo4r%i<monuincmm  (Leipdg,  1800),  the  tables 
in  which  are  identical  with  a  portion  of  those  contained  in  the 
first  volume  of  the  Tabtdae,  The  Tabulae  went  through  many 
editions,  a  stereotyped  issue  beins  brought  out  by  J.  A.  HQIsse 
{Sammlnni  malhemaHseker  Ta/rfs,  Letp«g)  in  one  volume  in  1840. 
The  contents  are  neariy  the  same  as  those  of  the  original  work, 
the  chief  difference  beinE  that  a  large  table  of  Gaussian  kigarithms 
is  added.  Vega  diffen  from  Hutton  and  CUdlet  in  giving  so  many 
useful  non-lo^uithmic  tables,  and  his  collection  is  in  many  respects 
complementary  to  theira.  J.  C.  Schulae,  Heme  und  erweiUrU 
Sommlung  logfuiikmischert  aitfMMisetriscJIcr,  wild  anderer  Tafeln 
(2  vols.  Berlin,  1778),  is  a  valuaUe  collection,  and  contains  aeven- 
fignre  k)garithms  to  loi^ooo,  log  sines  and  tangents  to  2*  at 
interval^  of  a  second,  and  natural  aines,  tangents,  and  secants 
to  7  friaoes,  k>g  sines  and  tangents  and  Napi^ian  k)g  sines  and 
tangenta  to  8  placea,  all  for  every  ten  aeoonds  to  4*  and  thence 
for  every  minute  to  a^%  besulcs  squarea,  cubes,  square  roots,  and 
cube  roots  to  1000,  binomial  themem  coefficients,  powere  of  e, 
and  other  small  tables.  Wolfram's  hyperbolic  l^rithms  of 
numbers  below  10,000  to  48  places  first  appeared  in  this  work. 
J.  H.  Lambert's  SuppUmeata  tabtdarum  fogari^mUarum  et  Uru 
gomomaricantm  (Lisbon,  1798)  contains  a  number  of  useful  and 
curioua  non-logarithmic  tables  and  bean  a  general  resemblance 
to  the  second  volume  of  Vega,  but  there  are  also  other  small 
tables  of  a  more  strictly  matnematical  character.  A  veiy  useful 
collection  of  non-k)aritnmic  tables  is  contained  in  Peter  Barlow'a 
Nem  Mathematical  ratios  (London,  1814).  It  grvea  squares,  cubes, 
souare  roots,  and  cube  roots  ^to  7  places),  reciprocals  to  9  or  10 
places,  and  resolutions  into  then*  prime  factore  01  all  numbers  from 
I  to  10.000,  the  first  ten  powera  of  numben  to  100,  fourth  And 
filth  powers  of  numbere  from  100  to  tooo,  prime  nnmbers  from 
I  to  100,10^,  eight<place  hyperbolic  logarithms  to  10,000,  tablei 
for  the  solution  of  the  irreducible  case  m  cubic  equations,  Ac.  In 
the  stereotyped  reprint  of  1840  only  the  squarea,  cubes,  square 
roots,  cube  roota,  and  redproads  are  retaineid.  The  first  vmume 
of  Sbortrede's  tables^  in  aadition  to  the  trigonometrical  canon  to 
every  second,  contains  antilogarithms  and  Gaussian  loffsrithma. 

F.  R.  Hassler,  Tabid6e  logarUkmkae  et  leigoHometricae  (New  York, 
1830,  stereotyped),  gives  seven-figure  lorarithms  to  100,000,  log 
sines  and  tangenta  for  every  second  to  i  ,  and  log  sines,  cosines, 
tangents,  and  cotangents  from  i*  to  3*  at  intervals  of  10'  and 
thence  to  45*  at  intervab  of  30'.  Every  effort  has  been  made  to 
reduce  the  siae  of  the  tablea  without  loss  of  distinctness,  the  page 
being  onlv  about  3  by  5  inches.  Copies  of  the  work  were  published 
with  the  introduction  and  title-page  in  different  languages.  A.  D. 
Stanley.  To^^  of  Logftritkms  (New  Haven,  U.S.,  f86o),  gives 
seven-figure  logarithma  to  100.000,  and  log  sines,  cosines,  tangents, 
cotangents,  secants,  and  cosecants  at  Imcrvals  of  ten  seconds  to 
15*  and  thence  at  intervals  of  a  minute  to  45*  to  7  places,  besides 
natural  sines  and  cosines,  antilogarithms,  and  other  tables.  Thia 
collection  owed  its  oripn  to  the  fact  that  Hassler's  tablea  were 
found  to  be  inconvenient  owiiu;  to  the  amallnesa  of  the  type. 

G.  Luvini,  Tables  of  Logarithms  (London.  1866,  stereotyped,  printed 
at  Turin),  gives  seven-figure  logarithms  to  90^040,  Briggian  and 
hyperbolic  logarithms  of  primes  to  1 200  to  90  places,  log  sines  and 
tangents  for  each  aecond  to  9',  at  intervals  of  10'  to  2*,  of  30'  to  9*, 
of  1'  to  45**  to  7  places,  besides  square  and  cube  roota  up  to  625. 
The  book,  which  ia  intended  for  schools,  engineers,  Ac,  has  a 
peculiar  arrangement  of  the  logarithms  and  proportional  parts  00 
the  passes.  Mathematical  Tables  (W.  A  R.  Chambers,  Edinburgh), 
containing  logarithma  of  numbere  to  100,000.  and  a  canon  to  every 
minute  of  log  sines,  tangenta,  and  aecants  and  of  natural  sines  to 
7  fSlaoes,  besides  proportional  logarithma  and  qther  small  tables, 
IS  cheap  and  suitable  for  schools,  though  not  to  be  compared  as 
remrds  matter  or  typography  to  the  best  tables  described  above. ' 

Of  rix-figure  tablei  C.*  Bremiker's  Logarithmorum  VL  decimalium 
sow  iabuM  Beralinensis  (Berlin  1852)  is  probably  one  of  the 
best.  It  rives  logarithms  of  numbere  to  100,000,  with  proportianal 
parts,  and  k>g  rines  and  tangents  for  every  second  to  5*,  and  beyond 
5*  for  every  ttn  aeoonds,  arith  proportional  parts.  J.  HantschI, 
Lagarithmiseh-4rig0Hotiietrisches  Handbueh  (Vienna,  iSar^,  gives  five- 
figure  logarithma  to  to,ooo,  ]o^  sines  and  tangenta  for  every  ten 
setonds  to  6  places,  natural  sines,  tangents,  secants,  and  versed 
unes  for  every  minute  to  7  places,  k>ganthms  of  primes  to  15,3^. 
hyperbolic  kigarithms  of  numbere  to  11,273  to  8  pbces.  least 
divison  of  numben  to  18,277.  binomial  theorem  coeftcients.  Ac. 
R.  Farley's  Sur-FJgare  Logarithms  (London,  stereotyped,  1840), 
gives  sax-fis;ure  logarithms  to  10,000  and  log  sines  and  tangenta 
for  every  minute  to  6  places. '  - 

Coming  now  to  five-figure  tables  a  very  convenient  little  bocMC  ia 
raises  tf  Logarithms  (Uteful  Knowledge  Society,  London,  frorie  the 
stereotyped  pbtas  of  1839).  which  was  prepared  by  De  Morgan, 
thou^  rt  has  no  name  cm  the  title-page.  It  oontaina  five-figure 
logarithma  to  10,000.  log  sines  and  tangents  to  every  minute  to 
5  places,  besides  a^cw  smaller  ubles.  J.  de  Lalande's  Tables  de 
Jogarithmes  b  a  five-figure  table  with  nearly  the  same  ooateata  aa 
De  Morsaa*s»  first  published  in  1805.  It  haa  since  passed  thsough 
many  ecfitiooa,  and.  alter  being  extended  from  5  to  7  places,  passed 
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through  several  moce.  J.  Galbrakh  and  S.  Haughton.  Munwal  pf 
tfotJumatical  TabUs  (London,  i860),  give  five-figure  logarithms  to 
10,000  and  log  sines  and  tangents  lor  every  minute,  also  a  snMtll 
table  of  Gaussian  logarithms.  J.  HouCl,  Tables  d$  logaritkmes  4 
cinq  decimaUs  (Paris,  1871 ;  new  niition  1907),  is  a  very  convenient 
collection  of  five>figure  tables;  besides  loganthms  of  numbers  and 
circular  functions,  there  are  Gaussian  lo^rithms,  least  divisors  of 
numbers  to  io;84i,  antilo|Earithm8,  &c.  The  work  (118  pp.)  is 
printed  on  thin  papa-*  A.  Getaerth,  Ftinf«<0jW{e  fcmrtiM  JLofomAmeii 
(Vienna,  1866),  Kives  logarithms  to  10,800  and  a  ten-second  canon. 
There  are  sixty  Ones  on  the  page.^so  that  the  double  page  contains 
log  sines,  cosines,  tangpat&  and  cotangents  extending  over  a  minute. 
C.  Bremiker,  Lo^arUhmuch4rtMntnndnscke  Tafetn  mil  f  An/  Decimal' 
sUUen  (loth  edition  by  A.  Kallius,  Berlin,  1900),  which  has  been 
already  referred  to,  giv^  logarithms  to  10,009  and  a  logarithmic 
canon  to  eoery  kunaredth  of  a  degree  (sexagesimal},  in  a  handy 
volume;  the  bnes  are  divided  into  groups  of  three,  an  arrangement 
about  the  convenience  of  .which  tnere  is  a  difference  ai  opinion. 
H.  Gravelius,  FunfsteUige  logarithmisch'IrigcHometrische  Tafdn  jUr 
die  Decimolteilun^  des  Quadranten  (Berlin,  1886),  b  a  well-printed 
five-figure  table  giving  logarithms  to  10,009.  a  logarithmic  canon  to 
every  centesimaTroinute  Jue,  ten-thousandth  part  of  a  right  angle), 
and  an  extensive  table  (40  pp.)  for  tbip  conversion  of  ceotesimally 
expressed  arcs  into  sexagesunally  expressed  arcs  and  vice  versa. 
Among  the  other  tables  is  a  four-place  table  of  squares  from  o  to  10 
at  intervals  of  -ooi  with  proportional  parts.  E.  Becker,  LogarUh' 
misch'trigptMtiutruches  Handbuck  ouj  junf  Decimalen  (2nd  stereo, 
ed.,  Leipzig*  1897),  gives  logarithms  to  10,009  and  a  logarithmic  canon 
for  every  tenth  ol  a  minute  to  6"  and  thence  to  45'  for  every  minute. 
There  are  also  Gaussian  logarithms.  V.  E.  Gamborg,  LogarHmddbel 
(Copenhagen,  1897),  is  a  ^well-printed  collection  of  tables,  which 
contains  a  five-figure  logarithmic  canon  to  every  minute,  five-figure 
logarithms  of  numbers  to  10,000,  and  five-fi{^re  antilogaritnms, 
viz:,  five-figure  numbers  answering  to  four-figure  roan^issae  from 
•0000  to  '999^  at  intervals  of  •0001.  H.  Schubert.  Fw^skUige 
Tafeln  und  Gegeniafeltt  (Leipng,  1896),  is  peculiar  in  giving, 
besides  logarithms  of  numb««  and  a  logarithmic  and  natural 
canon,  the  three  converse  tables  of  numbers  answoring  to 
logarithms,  and  angles  answering  to  logarithmic  and  natural 
trigonometrical  functions^,  The  five-figare  tables  of  F.  G.  Gauss 
(Berlin,  1870)  have  passed  through  very  many  editions,  and  mention 
should  also  be  made  of  those  of  T.  Wittstein  (Hanover,  1859)  and  F. 
W.  Rex  (Stuttgart,  1884).  S.  W.  Hdman,  Computaiicn  Rules  and 
Logarithms  (New  York,  1896).  contains  a  well-printed  and  convenient 
set  of  tables  including  five-figure  logarithms  of  numbers  to  10,000 
and  a.  five-figure  logarithmic  canon  to  every  minutft,  the  actual 
characteristics  (with  the  negative  sign  above  the  number)  being 
printed,  as  in  the  tables  of  Dupuis,  1868,  refesred  to  above.  There 
IS  also  a  four-pkkce  trigonometrical  canon  and  four-place  anti- 
logarithms,  reciprocals,  square  and  cube  roots,  &c.  G.  W.  Jones, 
Lagfirithmic  Tables  (4th  ed.,  Londen,  and  Ithaca,  N.Y.,  1893),  oon- 
taina  a  five-place  natural  tri^nMoetrical  canon  and  a  six-place 
logarithmic  canon  to  every  mmute,  six-place  Ciaussian  and  hyper- 
bwic  logarithms,  besides  a  variety  of  four-place  tables,  including 
squares,  cubes,  quarter-squares,  reciprocals,  &c  The  factor  table 
has  been  already  notked.  It  is  to  be  observed  that  the  fourth 
edition  is  quite  a  distinct  work  from  the  third,  which  contained  much 
fewer  tables.  J.  B.  Dale,  Fwe-fiptre  Ta^es  of  Mathematical  Fnnc-^ 
turns  (London.  1903).  is  a  book  0192  pages  containliu;  a  number  of 
small  five-figure  taoies  of  functions  which  are  not  elsewhere  to  be 
found  in  one  volume.  Amoi^  the  functions  tabulated  are  elliptic 
functions  of  the  first  and  second  kind,  the  gamma  function,  Legenore's 
coefficients,  Bessel's  functions,  sine^  cosine,  and  exponential  int^vrals, 
Ac.  J.  HouSl's  Recueil  de  formules  et  d*  tables  numiriqiies  (Paris, 
1868)  contains  19  tables,  occupying  6a  pages,  most  of  them  giving 
results  to  4  placea;  they  relate  to  very  varied  subjects — anti- 
logarithms,  Gaussian  logiuithms,  logarithms  of  i  +'/i  —x  elliptic 
integrals,  aquarfis  for  use  in  the  jnethod  of  least  squares^  &o.  C. 
Bremiker.  Tafel  vierstdliger  Logafilkmen  (Berlin,  1874),  gives  four- 
figure  logarithms,  of  numbers  to  2009,  log  sines*  cosines,  tangents, 
and  cotangents  to  8*  for  every  hufldredth  of  a  degree,  and  thenc^  to 

J ^5*  for  every  tenth  of  a  degree,  to4  placet.  There  are  also  Gaussian 
ogarithms,  squares  from  o*ooo  to  13,500,  antilogarithins,  Ac  The 
book  contains  60  pages.  It  is  not  worth  while  to  give  a  list  of  four- 
figure  tables  or  other  tables  of  small  extent,  which  are  very  numerous, 
but  mention  may  be  made  of  I.  M.  Peiite,  Mathematical  TabUs 
chiefly  to  Pom  Ftptres  (Boston,  U.S.,  1879),  42  pp.,  containing  also 
hyperbolic  functions:  W.  Hall,  Fow^ime  ToSUs  and  Coii^nts 
(Cambridge,  1905),  60  pp.,  chieny  Cor  nautical  computation;  A.  du 
P.  Denning.  Fwe-figure  Mathematical  Tables /or  School  andLaboratory 
Purposes  (I2  yp.  m  tables,  large  octavo) ;  A.  R.  Hinks,  Cambridge 

Popular 
gives 
^  -  ...  •qiiarea, 

Ac.  to  343,  &c 

HyperbbUe  or  Sapierimi  or  Natural  IdfOfAibw.— The  logarithms 
invented  by  Napier  and  explained  by  him  In  the  DeseritHo  (1614) 
were  not  the  same  as  those  now  called  natural  or  hyperbolic  (via., 
to  basfttf)  I  and  very  frequently  also  Napierian,  logaritfama. 


logarithms,  strict  so  called,  have  aMlrelt  piwed  one  «f  im  aHt* 
are  of  purely  historic  mtcrest;  it  is  therefore  suflKcieat  to  refer  to- 
the  article  Locaritbm,  where  a  full  account  is  given.  Apart  from 
the  inventor's  own  publicatkMis,  the  only  strictly  Napierian  tables  of 
importance  are  contained  in  Ursinus  s  Trigononutria  (Cologne, 
1624-1625)  and  Schulae's  Sammluug  (Berlin,  1778),  the  former  being 
the  lafgest  that  has  been  cotastnicted.  L<^nthms  to  the  base  a, 
where  e  denotes  2*71828 . . .,  were  first  pubUaned  by  J.  Speidell,  Nem^ 
Lejuuithmes  (1619). 

The  moat  copbua  table  of  hyperbolic  logarithms  is  Z.  Dase.  Tafd 
dor  uatirlicheH  Loeerithmen  (Vienna,  1850),  which  extends  inNn  I 
to  tooo  at  intervals  of  unity  and  from  tooo  to  10,500  at  iatervalt 
ol  •!  to  7  places,  with  differences  and  proportional  parta,  arranged 
as  in  an  ordinary  seven-figure  table.  By  adding  log  10  to  the  reaulta 
the  nnge  is  from  10,000  to  105,000  at  intervals  of  naity.  The  table 
formed  part  of  the  Amuds  of  the  Vienna  Observatory  for  1851.  but 
separate  copies  were  printed.  The  meet  elaborate  table  of  hyper- 
bolic logarithms  is  due  to  Wolfram,  who  calculated  to  48  places  the 
logarithms  of  all  numbers  up  to  2200,  and.  of  all  primes  (also  of  a 
great  many  composite  numbers)  between  this  limit  and  lOjOOQk 
Wolfram's  resulta  first  appeared  in  Schalae's  Sammkmg  (1778). 
Six  logarithms  which  Wolfram  had  been  prevented  from  oom|iutittg  by 
a  series  illness  were  supf^ed  in  the  Berlmer  Jahrbuch,  17^,  p,  191. 
The  complete  table  was  cepcoduoed  in  Vega's  Thesaeirus  (l794), 
where  several  errora  were  oorrected.  Tables  of  hypccbolic  logarithms 
are  contained  in  the  following  collections  :r-Callet,  aH  numbensto. 
100  and  primes  to  1097  to  48  places;  Borda  and  Delambre  (i89l)« 
all  numbers  to  1200  to  11  places;  Salomon  (1827),  all  numbers  Co' 
1000  and  primes  to  10433  to  10  places;  Vega,  ToMos  (including 
HOlsse's  edition,  1840),  and  Kohler  (1848),  ail  numbers  to  looo  ana 

E rimes  to  10,000  to  8  places;  Barlow  (1814),  aU  numbera  to>  io,ooo;> 
[uttoo,  Mathematical  Tables,  and  WiHich  (1853),  all  numbers  to 
1200  to  7  places;  Dupuis  (1868),  all  numbers  to  1000  to  7  placesu 
Hutton  alia  gives  hyperbolic  lomirithms  from  i  to  10  at  uiiervals 
of  '01  to  7  places.  Rees's  Cyaopaedia  (1819),  art.  **  Hyperbolic 
Logarithms,  containaa  table  of  hypertxriic  lo^nithms  of  all  numbera 
to  10,000  to  8  pbces. 

Logarithma  to  base  e  are  geaeraDy  termed  Napioriati  by  Eagfish 
writers,  and  nahtral  by  foreign  writers.  There  seems  no  objection 
to  the  former  name,  though  the  logarithma  actually  invented  by 
Napier  depoided  on  the  base  ^,  but  it  should  be  mentioned  in 
text-books  that  so-called  Napioian  logarithma  are  not  identioal  vitli 
those  originally  devised  and  calculated  by  Napier. 

Tables  to  convert  Briggian  into  HyperboUe  Logarithmst  and  vice 
wrjo.— 'Such  tables  memy  consist  of  the  first  hundred  (sometimai 
only  the  first  ten)  multipka  of  the  modulus  '43429  44819  •  .  .  and 
ita  reciprocal  2*30258  50929  ...  to  5,  6,  8,  10,  or  more  pktoea. 
They  are  genenOy  to  be  found  in  collections  of  logartehmic  tables^ 
but  rarely  exceed  a  page  in  extent,  and  are  very  easy  to  ooastxuct.' 
Sehrfin  and  Bnihns  both  give  the  first  hundred  multiples  of  the 
modulus  and  its  reciprocal  to  10  places,  and  Bremiker  (in  his  edition 
of  Vega  and  in  hb  sbc-figure  tables)  and  Dupuis  to  7  placea.  tOe  F.- 
Degen.  ra6irfanMi  Enneas  (Copenhagen,  1824),  gives  thfe  first 
hundred  multiples  of  the  modulus  to  30  places.  .  . 

Ant^ogarilhms.-^la  the  ordinary  taoies  of  logarithms  the  patural- 
numbers  are  integers,  while  the  logarithms  are  incommensurable.; 
In  an  antilogaritnmic  canon  the  logarithntt  are  exact  quantities^ 
such  as  'ooooi,  •ooooa,  Ac,  and  the  cone^xxidiog  numbers  are 
incommensurable.    The  largest  and  earliest  work  of  this  kind  is 
J.  Dodson's  Aniilogaritimic  Catun  (London,  1742),  which  given 
numbers  to  11  |daoes  corresponding  to  logarithms  from  o  to  I  at 
intervals  of  'Ooooi,  arranged  Uke  a  ieven-fig\ire  logarithmic  table, 
with  interscript  differences  and  proportiodal  puts  at  the  bottooK 
of  the  page.    This  work  was  the  only  huge  antiloearithmie  cano» 
for  more  than  a  century,  till  in  1844  Shoitrede  publtsbod  the  firat^ 
edition  of  his  tables;  in  1849  he  publtslred  the  second  editbn,  and 
in  the  same  year  Filipowaki's  taoies  appeared.    Both  these  work* 
contain  seven-figure  antilogarithms:  Sbortrede  gives  aumbers  to^ 
logarithms  from  o  to  i  at  intervals  of  'OOOOi,  with  differences  and 
multiples  at  the  top  of  the  page,  and  H.  E.  FUipowski,  A  Table  <i§ 
AfUilogfirUhms  (London,  1849),  contains  a  table  of  the  same  extent,- 
the  preportiona]  parta  being  given  to  hundredths. 

Small  tables  of  antilogarithms  to  20 :  plaoes  occur  in  sevenl: 
collections  of  tables,  as  Gardiner  (1742),  Callet,  and  Hutton.  Four-* 
and  five-|daoe  tables  are  not  uncommon  in  rteent  works,  as  «.g.  to 
Hoai^l  (1871).  Gambofg  (1897).  Schubert  (1896).  Holman  (18O6). 

AddUion  cmd  Subtraction,  or  Gaussian  Logarithms,— 'Tht  object  of 
sudi  tables  is  to  give  log  (oiiifr)  by  only  one  entry  when  log  •  amdr 
log  fr  are  given.    Let  r 

^ -log  «.  B -Ujg  (I -l-r*),  C-log  (t -fx). 

Leaving  out  the  specimen  table  in  Z.  Leoadli's  Thione  des  loga^ 
rithmes  oddMonneis  et  deductifs  (Bordeaux.  i803>,  in  which  Um^ 
fint  suggestion  was  made.*  the  principal  tables  are  the  foUowingjk 
Gauss,  in  Zach's  MonatUche  Correspondena  (1812).  gives  3  and  u 
for  aigumeot  A  Cram  o  to  2  at  intervals  of  'Ool,  thence  to  3^441 

*  Leondli's  original  work  of  tBo%,  whidi  is  «ttreniely 
rapiiated  by  J.  Hoad  at  Paris  ia  187$. 
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liasil  putt  ID  hundndtlM.  and  k^  (i-i) .__ , 

IS  -iMiucnabef -ooi  tncl  (nm  I  to -IS«  at  IniBvali  a(  bbi, 

(D«pU»,  wiUiHopaRlaoa]  pub.   J.  Zcch.  ritfW»  it  AMlinii- 

40  "^°L^  I  u  •^itrytk  of  ^''iL  C  [«  itgu^i  J  Eiatn 
a  Eo  -OOOJ  at  murmU  of  ■0000001.  thence  to  -OJ  Bl  imerrata  U 
■OOOOOI  ajul  Is  ^aoj  u  ialiTvali  <jl  -OOOOI.  all  ID  J  plms.  with 
pttnoEdmaL  (vits.  Thaa  labia  uc  irpriiucd  inxn  HQIshV 
edilKH  of  Veja  (1S40):  Ibc  18^  Hiiuag  of  HOIik'i  Vega  cnB- 
tanicd  a  rnnat  ai  Gaiua't  oriajaal  lablb  T-  WitlKdn.  ZJfO' 
riUiKi  il<  Qtua  i  itft  JMmaHi  IHaoovB,  i«fi6>,  (iveg  Bkr 

of  -0001.  aim  liQS  0  ID  4  at  ihi  BUK  intcmk.     In  thi 

BmE  work  liie  anaDgement  ii  rimilar  w  IhM  in  ■  Bvt_  _. 

bgarilkiiuc  lablE.  Gaun'i  cxiiliial  £v>-pUca  table  waa  rndDUd 
iaPuau:di,riifaJu<Ldpiia,lSi7);  K&i^,  Jtrimi 4i la laiMi 
TnJiiHlU^fng.  1811). taiBanibuik (Lei(id|.  ilal)  1  and Calbnhh 
■Ed  Kuahtoo,  J^soul  (Umctan,  iS&i),  HouH,  raWai  it  ;•■■■ 
lilfaKi  (1871).  ■!»  givca  a  uuU  fiw^iUo  uble  of  Gwhwi 
usuUboB,  the  addjiioa  and  aubliactlon  Ic^ariduna  beinf  ■ep—ted 
B  [a  Zecb.  ModlAed  CauHlaa  karlthna  m  (Iveb  I»  J,  H.  T. 
kiDUcr,  YitnUliu  LoeuHima  ^!«lia,  i1m),  vie,  a  (our-pUce 
table  si  £uid  -li)c(I-i-')fnimA-otoii3at  inlnalief  -oooi. 
tbencc  to  '2z  at  IntcfVBla  «  •001,  Eo  3  at  iatervala  of  -oi,  add  to 
Dd  ln>  Shonndc  £4fari>h»i  rsii'u  ' 
«  table  o(  "  — '  '—  '■  '-'  ' ■ 


„"«; 


■"^1  tat^'if 


ifiuu 


ialuvala  of  -001  to  s  place*.  Weideote^,  Tajd  tm  im  Ltgrn 
■■t . . ,  CCopenhatrn,  iB)9),  (ivet  loj  |^  tor  aijumeiit  A  from 
-^1  to  j-ooa  at  intsvaU  of  -ooi,  to  3-6  at  iatovala  of  -01.  and 
■ol'Sat  iatervalaof  <i  to]  plana.  J,  Houil'i  Jiwil  dt  A^nnJci 
<>  di  toNu  wmifiliiu  (and  «i..  (aiu.  1S68)  coolalni  ubia  of 
'»I>*+l)i  logi^T^  and  It«i4^  fn™  loj  I-  -s  to  -3  at  io- 
tmaU  of  -I,  Irhd  Ioe  ■■■  —  3  to  —  t  at  intervaU  of  41,  from 
lot  X-  —I  to  0  at  fansvaU  of  ^001.  P.  W.  Rr  <,K*fiullip 
LsimUaatifnidm,  StiNpit,  1884)  (Ivea  aba  a  tvevSttiie  table 

i'  loc  ^.  aad  E.  HaauKr  la  U*  SkIuMU^  Tufd  itr  WirUm 
!»  3iit»  WiH  in  ArtmnnU  In  ■  (LtMl,  iftu)  givU  a  n- 
iguie  table  o(  tliu  [unction  from  lot  i—f  to  I'990«>,  and  thcnct 
U  [.uoTDO  to  3  plaoH.  S.  Guaddlhigei'i  Sakuheitc  Gatatiiilie 
■B<  nAauUBiit  iimtiKt  £<(aWlhiHi>  (Leipttg.  1903)  cxmUlns  a 
table  of  togia  (l+x)  10  6  plaoi  from  loa  jr-  --a  id  j  at  intervalfi 
of  -ooi.  Cr  W.  Jonn'a  £gr>nlkn<c  rdMo  Ulh  ed..  LcndDn.  and 
Itha^  N.Y.,  1893)  contain  17  pana  of  Cauvian  lii-liguie  lablca; 

Ht  I-  —1  -So  to  0  at  Internia  at  -ooi,  and  ihenn  to  'I999  at 
inervala  of  ■ooot,  and  loe  (i-a^)  to  argument  log  I  from  loo 
(■'4  to  -5  01  interval*  of  'Ooot,  and  thence  to  a-B  at  EntcTvali  Di 
OOI.  Gnuflaiap  lofariil^niB  to  9  «  4  placet  occur  in  many  colkc- 
Wns  Df  1ive~^ure  or  four-Figure  tablea. 

Qiailralic  tDforilinii.— In  a  pampliW  SairiB  di  tmla  iti  Jno- 
rAnf  »nfraM/(Udine,  1885)  Conte  A.  di  Prampero  bai  de«ribed 
1  method  of  obtaining  Fractional  powcre  (poaitivc  or  negative)  of 

a''-W.  then  ,JSL'a  |^j,°ll°*.°,  ^ 
aad  if  tha  loaaritlimi  an  ukrn  lo  be  Biiggian  and  ••itnAt  and 
(•a.  tbcax-logBlogiiA'ADg  a-HliK 
Thli  quantity  Ibe  authar  deinea  aa  the  nuKliMk  logarithni  of 

KH  and  dcooist  by  UH-  It  loUom  from  thit  defini^  diat 
-L-Ttf+lo^ilDiici.  Tliv*  tbc  quadratic  ksarilbna  ol 
id  /^  wbn  f  ia  any  power  (jniitin  or  oecatinTcf  1  luve 

A  atdiadiary  table  contaiM  tba  valuea  of  the  coiMaDI 
'°ti^/loii^  foi  tat  iiBctioDtl  vatuea  of  r.  Tba  main  table  omtaina 
the  nluea  ol  Tooo  mantnac  correquDding  to  aiiuiuau  N.  Ni, 
'•'...,  (vUch  all  have  the  laiae  tDanitaaaa).  Amoae  the  artu- 
[■^ti  are  the  qnaniitiea  lo-o,  lo-i.  lO-a.  .  .  .  «-q  fine  laterral 
Hiiig  .1)  and  [o-oo,  10-01.  .  .  ,  icfm  (the  Intend  beiAg  -or).  Ai 
aa  eauplc,  to  obtain  the  valua  of  iij  m  taka  fnm  the  fint  tabb 
■XXVl  6* 


the  conuu -«.,B,96l.  rtkh  Moaia  la  f  and  eiibnag  tha  tufa 

table  with  11  ive  take  out  the  quadnuc  lofaritlini  loieiNj?  vhich, 
by  applying  the  «>°^at,  (h™  9-514973  the  quadiatic  logjuithm 
_  An  appendix  ihada  dcili  ti^MeUi]  eIvo  the  Briggian  lon- 
nthnii  ii(  ihc  foil  S7  nunibeis  to  the  Snl  so  oumberi  aa  ban 
™-i5"  .[?  ■  "'■  h  ■  ;  ■■  "  "^  '"*■  *  ■  ■  -  SO.  The  iwiltt 
uc  genenllr  given  to  6  placii. 

Ifgutic  Bad  PnfVTiiiiial  Zceonflnu.— in  moK  coUectmii  of 
tables  of  iorariihoiaa  hve- place  table  of  logiAic  kigarithini  lor  emy 
aecond  to  1  iigiveo.  Lo^uic  tabksgive  log  $6ai-k«iat  intei^ 
vataof  a  KcondT  I  beins  exprcAted  Ludegreca.  mlnutea.  and  lecoDda 
In  SchuUe  (I7?S)  and^ega  (1797I  the  table  e«end.  to  a-i6oo' 
andinCafletandHutlonioi-538o'.  Propoittonal  loKariihiiTlDr 
every  Kcond  to  J  (u.  log  lo,Soo-lDg  1)  form  pun  ol  neariy  alV 
coHectiom  of  tables  rdatiiw  to  navigation  Beneraliy  to  4  nlncn. 
Kimetlnwa  to  J.     Bagay.  TabUi  (1819),  |i,e.  a  five-plaie  table, 

■• -■■ 't™  tD  be  found  in  collection,  of  n«lh«naiic3 

lemark  appliet  to  tablet  of  proportional  log- 
nmuto  to  14'.  "liich  give  to  4  or  3  placia  iSr' 
tag  I.  The  object  oTa  proponiontl  «  logifliii 
loe  a-loc  I.  II  to  faciEute  the  calculation  of 

, -1  the  IhinTteno  it  a. 

raWrfidfiilHB  riiUct--~An  labte>  of  ppoporlioinl  paru  may  b«< 
iq^ided  aa  hiterpolatBii  labia.  C.  Bremiker.  TaJH  itr  Pn- 
torlHuttnlt  [BoUn,  lau),  glna  pnponional  pans  to  huodtedlh*' 
of  aU  Dombera  fnn  td  to  in.  5cfai«n.  Lnarillrmi.  contains  an 
cioB  labla^vtiv  Ai  tnt  hoadnd  multiples  of  aU  numberi 
to  M.  Suca-nl  tablei.  ak^  described,  are  Inter- 
lablaa  wfctr*  Ux  demnlnatDr  Is  60  or  teo-  Tablet  cf 
(■  of  bbtoDlal  ihgonoi  ooefficicBtt.  vbkh  aie  nouited 
-und  aod  MiliH  ordeia  of  dMennces  an  lued.  an  dcecribed 
.     W.  S.  B.  Woolhoiiie,  O.  /HrfpotoHnr.  SanMnlin.,  ni 


valoea  of  la«  1440. 
table,  cr  a  table  d 


ocBjw.  n.  a.  o.  woouKutF,  us  jiucrftiii 
lit  Adjuomtnl  1^  Hmnmicat  raUsx  Oandon 
P^Bi  rf  biui»ilatlan  labba.    TTie  book 

Duai  iMtoHJkms. — Ihii  term  waa  nvd  ' 

Dual  AiiUmau.   yiMWf  DuJ  /    ' 

riltnil,  4t  (London.  18*3-67). 


l»BS).e 


>ia,  TaOti  <•/  hnt  Lm- 

bein*  called  dual  digilt.  A  dual  number  which  has  aU  bin  the 
lart  digit  aena  la  called  a  dual  logarithm;  the  aolhor  uvs  dual 
loganthma  in  which  there  are  seven  dphers  between  the  J  and  the 
logarithm.  Tbqa  met  i-oo(iorvia  u  equal  to  i  0,0.0,0.0.0.0,390703 
the  whole  number  S9!)7o>  >•  the  Sua]  lofsiiihm  of  the  oat  unt  oumiier 

A  dual  BumbtiW  the  descending  branch  is  ■ 

of  powertof  «.-90,8Bc:  focmi  

The  T^Mb.  whUi  occui 
arilhnu,  both  of  (he  aai 

were  npefior  to  tboM  of  coinnan  k«antiinH 

Crnlgad.— In  neariy  all  tablet  S  locaikhm*  there  fa  a  rtt* 
devoted  10  certain  frequently  used  omiantt  and  tbor  losaiithnu, 
such  at ..  '^.f,  V-.  A  tpedally  (Dad  coUedlon  b  printed  ia  W. 
TemplMon^  iT^wnjWj  ani  Bj.^-Hn't  Ftdiet  GnitonK  {coc 
recinl  by  3.  Maynard,  Loudon.  1871I,  which  ^vti  ^  contanla 
Involving  r  and  their,  logarithmt.  gtncnlly  to  jo  plant,  and  13 
others  that  n»y  bs  iwnptrly  ealled  mathematlcaL  A  good  tin  tl 
conjunti  uTvolvina  .  ia  given  in  Salomon  (1817).  A  paper  by  C. 
raucker  m  Cranef^j  AidSt  ( vol.  i.  p.  9)  hu  a  number S^Sntttala 

Ihe  lemiuie  function  flf*r™'™f  m!)' h^  (-^™ ',  <-!.,  fc! 
cahrulaled  to  about  jo  placet.    The  quantity  t  has  been  wctlied 
out  to  707  plant  (Shanka,  Pnc,  Rn.  &x..  31,  p.  jiol. 
j.  C  AdaanhatealcBlattd  Eole-' 'l.''-.'^  .. 


enoing  orancn  n  ■  csnlinBHl  pnjdKt 
"ance,  (■9),'C-M)"  ia  denoted  by  'i  "j  T. 
'  paiee,  five  dual  numhen  and  liig- 
ng  and  deicerdlag  branchet.  aad  iCa 
«.  Thg  autlnr  dauned  that  Ua  ttl^ 


The   lane 


•  ^M"*^  ■, 


quoudin 


u  r,  has  given  ■  number  of  ccm«anti  invohrinj  r  and 

'  ■47*«*  -  -  -  oaurMg  in  the  Tlucry  <^  Emni, 

ScJiifwii^CiiNcfguiinur— Lambert.  5«MiiinHitt, 
1  [■■-^M™™  a:--ooi  tc>f-i33as  Intervals  of  -ooi  to 

7  laiiow  (i8m)  glvea  i>-i  Ifom  x-i  la  1-1349  at 

I'  iu>8placct.  VeryoRenriv(<abl«forlheiolation' 

p  Harecontvnedinanienlair"  Beitrlsenr  AnBOsung 

h  ngm  "  by  J.  p.  Kulik  in  Ihe  Abk.  Sr  k.  BMm.  Cu.  ' 

d  tue.  iMo),  II.  pp.  1-itt,     TIk  priodpal  lablea 

(  «  toTforelplti^tbe^uetof^  (i!^  tron 

I  „  —  »  at  Intcrvah  of -OOT.   Hwre  are  bIb  tablet  of  the 

even  and  unemi  dMermlnanIt  of  col»c  equationi.  4e.  Other  tablet 
lor  the  tejution  of  equadent  ai*  by  A.  S.  Csldben  b  die  Ftrhimd. ' 
of  the  VulHi-SJilai  of  Chi4sliBBni  (or  1871  amf  iSTjfaquattont 
ol  Ibe  vd  and  s>h  aider),  by  S.  Guadriamer,  7-<tMa  lir  ^akRKi 
it  riSn    Ifararf.  itmHidm  (r*-—  -*-   '-■'-■  -    "    ■--■-' 

1 897).  which  depend  en  the  Die  of 

MehnU.  SrtijaiJ(r<  TiifmUft,  iSfS,  4},  p. 


Manier,  Taf^K  mr  Btwkni 
nnxhrfi  CfnctiiiH*   (Lefpcig. 

■ 'n  losjfithnii.  and  by  K. 

k>  (qnadiaric  equdOBth 
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TABLE,  MATHEMATICAL 


Simeminal  TkMrem  C0<|EamCr.-~TabIes  of  the  vatues  of 

1.2  1.2.3  1.2.  .  .6 

from  x>" •01  to  X*  I  at  intervals  of  •01  to  7  pbces  (wliicli  are  useful 
in  interpolatiott  by  second  and  higher  ordffB  of  differences),  occur 
in  Schuize  (1778),  Barlow  (1814).  Vega  (1797  and  succeeding  editions), 
Hantschl  (1827).  and  Kohlcr  (1848).  W.  Rouse.  Docirint  of  Chances 
(London,  n.d.).  gives  on  a  folding  sheet  (ft-hb)*  for  n  =  i.  2,. .  .20. 

H.  Gyld^n  {JRecueU  ies  Tables,  ^tockfiblm,  1880}  gives  binomial 
ooeflKcient^  to  »«40  and  their  lararithms  to  7  places.  Lambert, 
Suppkanenta  (1798),  has  thr  coefficients  of  the  first  16  terms  in 
(i4-x)i  and  (1  — x)l,  their  values  being  given  accurately  as  decimals. 

Vega  (1797)  !«»•»  I»g«  of  uUes  giving  ^,  5^.-.  ^.••-  "d 

aimilar  quantities  to  10  places,  with  their  logarithms  to  7  places,  and 
a  page  of  this  kind  occurs  in  other  coUectbos.  KOhler  (1848)  gives 
the  ^ues  of  40  such  quantities. 

FiruraU  Numbers.— Denoting  «i(»+i)...(ii+t-l)/»l  by  [hU, 
Lambert,  Supplemental  I798,jrives  \n\i  from  »-i  to  f»*30a4|l  from 
t'- 1  to  i"  12 :  and  G.  W.  HiU  {Amer.  Jour.  Matk^  1864;  6,  p.  130) 
gives  logu(ii)t  for  »«).  I,  ^,  i.  |.  and  from  i^i  to  t*30. 

Trigonomelrieal  Quadrahc  Surds. — ^The  surd  values  of  the  sines 
of  every  third  degree  of  the  quadrant  are  given  in  some  tables 
of  logarithms:  «.{.,  in  Mutton's  (p.  xxxix.,  ed.  1855),  we  find 
•in  3^-J|V(5+V5)+VV+VI-V(i5+3V5)-VI-Vil:  aAd'the 
numerical  values  of  the  surds  V(S+V5).  V(V)>  Ac,  are  eivcn 
to  10  places.  These  values  were  extended  to  30  placet  by  Peter 
Gray,  Mess,  of  Math.,  187746,  p.  lOS 

Circuiating  Decimals.— ^Goodwynu  taUes  have  been  described 
already.  Several  others  have  been  published  giving  the  numbers 
of  digits  in  the  period*  of  the  reciprocals  of  primes:  Burckhardt* 
Tables  des  dhiseurs  du  premier  million  (Paris,  I8i4-i8i7),gave  one 
for  all  primes  up  to  2543  and  for  22  primes  exceeding  that  limit. 
E.  Desroarest,  thhrie  aes  nombres  (Paris,  1852),  inclutkd  all  primes 
up  to  10,000.  C.  G.  Reuachle,  MaihemaUstAe  Abhandlung,  enlkaltend 
neue  sahlenUieoretiuhe  Tabellen  (1856),  contains  a  similar  table  to 
15,000.  This  W.  Shanks  extended  to  60,000;  the  portion  from 
I  to  30.000  is  printed  in  the  Proc.  Roy.  See.,  22,  p.  .200.  and  the 
remainder  is  preserved  in  the  archives  of  the  society  (Id.,  23,  p.  260 
and  24,  p.  392).  The  number  of  di^ts  in  the  decimal  period  of  i/^, 
is  the  same  as  the  exponent  to  which  10  belongs  for  modulus  p,  so 
that,  whenever  the  period  has  p—i  digits,  10  is  a  primitive  root  of  p. 
Tables  of  primes  having  a  given  number,  n,  of  digits  in  their  periods, 
ix.  tables  of  the  resolutions  of  lO"— i  into  factors  and.  as  far  as 
known,  into  prime  factors,  have  been  given  by  W.  Looff  (in  Crunert's 
Ardttv,  16,  p.  %a;  reprinted  in  Nouo.  annates,  14,  p^  115)  and  by 
Shanks  (Proc  Roy.  Soc.,  22,  p.  381).  The  former  extends  to  n-60 
and  the  latter  to  n<^  100,  but  there  are  gaps  in  both.  Reuschk's 
tract  also  contains  resolutions  of  10^— i. 

There  is  a  similar  table  by  C.  E.  Bickmoie  in  Mess,  ef  Malk.,  1896, 
95>  P-  43*  A  full  account  of  all  tables  connecting  n  and  p  where 
10* •  I,  mod ^,  10"  being  the  least  power  for  which  this  congruence 
holds  good.  IS  given  by  Allan  Cunningham  (Id.,  1901.  3^,  p.  145). 
The  paper  by  the  same  author.  "  Period-lengths  01  Circulates " 
(Id.  1900,  20,  p.  IA5)  relates  to  drculators  in  the  scale  of  radix  a. 
See  also  tables  of  the  resolutions  of  a*~i  into  factors  under  Tables 
rekUing  to  the  Theory  of  Numbers  (beknir).  Some  further  references 
on  circulating  decimals  aie  given  ia  Proc.  Comb.  PhiL  Soc.,  1878,  3, 
p.  185. 

Pythagorean  rrtaHflsf .— ^Ri^t-angled  triangles  in  iriiich  the  sides 
and  bypothenuse  are  all  rational  integers  are  frequently  termed 
Pythagorean  trian^es,  as,  for  example,  the  triangles  ^,  4,  5,  and 
5,  12,  13.  SchuUe,  Sammlung  (1778),  contains  a  table  01  such 
triangles  subject  to  the  conditioa  tan  iw  ^jfti/tt  being  one  of  the 
acute  angles).  About  100  triangles  are  givm,^  but  some  occur 
twice.  Large  tables  of  right-angnd  ntiooal  triangles  were  given 
by  C.  A.  Bretschneider,  in  Grunerfs  Arckie,  1841,  i,  p.  96.  and  by 
Sang,  Trans.  Roy.  Soc  Edin.,  1864,  33,  p.  737.  In  these  tables  the 
triangles  are  arranged  acoilxiifW  to  hypothenuses  and  extend  to 
1201, 1200, 49,  and  i  105, 107^,  264  respectively.  W.  A.  Whitworth, 
in  a  paper  read  before  the  ut.  and  Phil.  Society  of  Liverpool  ia 
i875«  carried  his  list  as  far  as  2465,  2337, 784.  See  also  H.  Rath, 
"  Die  rationalen  Dreiecke,"  in  Grunarfs  Archie,  1874,  56,  p.  188. 
Sanz's  paper  also  contains  a  table  of  triani^  having  an  angle  <rf 
120*^  and  their  sides  integen. 

'"  Powers  efw.—G.  Pancker,  in  CrunerCs  Archie,  p.  10,  gives  y~*  and 
yI  to  140  places,  and  w'^,T-i,wi,  rl  to  about  50  pbces;  J.  Buigess 
(Trans.  Roy.  Soc.  Bdin.,  1898,  39.  II.,  No.  9,  p.  23)  gives  (^V)-i. 
2i«-t,  and  some  other  constants  involving  r  as  wdl  as  their  Bnggian 
logarithms  to  23  places,  and  in  Maynard's  list  of  constants  (see 
Constants,  above)  v*  is  given  to  31  pbces.  The  .first  twelve  powers 
of  V  and  r*^  to  22  or  more  places  were  given  by  Glaisher,  in  Proc 
Lend.  Math.  Soc,  8,  p.  140,  and  the  first  nundred  multiples  of  v  and 
V-*  to  12  places  by  J.  P.  Kiiltk.  Tafel  der  Quadrat'  und  Kuhik-ZakUn 
(LeuNcig,  1848). 

Tfc  s^ies  i"*+2"»+3""+&c.— L^  Sn,  <».  om  denote  respectively 
the  sums  of  the  series  i~»+2-»+3-»+  Ac..  !-•-«-•+ j-»-Ac., 


values 


i~*-f-3~*+5^+  9k.  LMidreCTMll  its  ,fmidSmst  MpUquet. 
^*  3>  P*  433)  computed  5;.  to  16  pUces  from  »•!  to  3$,  and 
Glaisher  (Proc.  Lend.  Math.  Soc,  4,  p.  48)  deduo^  i.and  «« Tor  the 
same  arguments  and  to  the  same  number  of  places.   The  latter  also 

Eve  Sm,  Su,  o» for  11*2,  4,  6,. ..  12  to  22  or  more  places  (Proc.  Lend, 
atk.  Soc,  8,  p.  140).  and  the  values  of  Z^  where  Z.-2-*+3-*+ 
S~*+Ac (prime  numbers  only  invdved),  for  is"*2,  4,  6,  ...  36  to 
15  places  (Combte  rendu  de  F Assoc  Fran^ise,  I878,  p.  172). 
C.  W.  Merritiefal  (Proc  Roy.  Soc,  1881,  33,  p.  4)  gave  the 

of  log, 5.  and  Z.  far  »•■  1,2.3,...,  35  to  15  places,  and  Gl 

(Quttr.  Jour.  Math.,  T891.  20,  p.  347^  cave  the  values  of  the  same 

Suantities  for  11*34.6,  .  .^  80  to  24  pbces  (last  figure  uncertain), 
lerrifidd's  table  was  reprinted  by  J.  P.  Gram  on  p.  269  of  the  paper 
of  1884,  referred  to  under  Sine-integral,  &c.,  who  also  added  the 
values  of  k)gi*.&  for  the  same  aivuments  to  is  places.    An  error 


(Ada  maik.,  1887, 10.  p.  399)  gives  5;  for  all  values  of  »  up  to  e- 70 
to  32  places.  Except  for  six  errors  of  a  unit  in  the  last  figure  ke 
found  L^iendre's  table  tP  be  correct.  Legendre's  table  was  re- 
printed in  De  Moigan's  Dif.  and  Int.  Oak.  (1843),  p.  554.  Varioos 
small  tables  of  other  series,  involving  invene  powen  of  prime 
numbers,  such  as  J"*— 5^+7^+1  !•— 13*+ . . .,  are  given  in  vols. 
35  and  26  qf  the  Quar.  Jour.  Math, 

Tables  of  e*  and  €-',  or  Hyferheiic  AnHhtoritkms.— The  largest 
tables  are  the  f<rik>wing:  C.  Gudermann,  Theorie  der  potential-  oder 
cyklisch'hyperbolischen  Fundionen  (Beriin,  1833),  which  consists  of 

epers  reprinted  from  vols;  8  and  9  of  CrdU's  Journal,  and  gives 
ji»  sinh  X,  logio  cosh  x,  and  logie  tanh  x  from  x*2  to  5  at  intervals 
01  "ooi  too  placesand  from  x«>5  to  12  at  intervals  of  "Oi  to  iO|dacek 
Since  sinh  «•- ♦(«■—«-•>  and  cosh  *"4(«»+r*),  the  values  of 
<"  and  «"*  are  deducible  at  once  by  addition  and  subtraction. 
F.  W.  Newman,  in  Comb.  PhU.  7V«ii5.,  13,  p.  145,  gives  values  of 
«~*from  x«o  to  15*^9  at  intervals  of  'OOi  to  12  places,  from 
X » 15*350  to  17*^  <tt  mtenrals of  •002,  and  from  x*  i7'30O  to 27*635 
at  intervals  of  •005,  to  14  places.  Glaisher.  in  Comb.  PhU.  Trans., 
13*  P*  343>  gi^'n  four  tables  of  «*.  €~',  logioe",  kigio  r*,  their  ranges 
being  from  x*  'OOl  to  •!  at  intervals  of  •001,  from  k)!  to  3  at  intervals 
of  '01 ,  from  •!  to  10  at  intervals  of  •!,  from  i  to  500  at  intervals  of 
unity.  Vega,  Tabtdae  (1797  and  later  ed.).  has  logit  «*  to  7  places 
and  «*  to  7  figures  fronrx-'Oi  to  10  at  intervals  of  •01.  K6hler's 
Handbuch  contains  a  small  table  of  c*.  In  Schulxe's  Sammlunt 
(1778)  «* is  given  for  x»i,  3,  3,. . .  34  to  38  or  39  figures  and  for 
x-25,  30,  and  60  to  13  or  33  figures;  this  table  is  reprinted  in 
Glaishcr's  paper  (loc  at.).  In  Salomon's  T^dn  (1827)  the  values 
of  «*,«■•,  «^, r**,...  « "•■'",. where  n  has  the  values  i,  3,... 9, 
are  given  to  12  places.  Bretschneider,  in  Grunerfs  Archie,  3,  p.*  33, 
«ivee*  and  r^^nd  also  sin  x  and  cos  x  for  x-"!,  2,...  10  to  20 
places,  and  J.  P.  Gram  fin  his  paper  of  1M4,  referred  to  under  Sine- 
tnlegral,  6tc.),  gives  e"  for  x-io,  11,. .  .30  to  34  places,  and  from 
x»7  to  X"  20  at  intervals  of  0*2  to  to,  13,  14,  or  15  places.  I. 
Burgess  (Trans.  Roy.  Soc.  Bdin.,  1888, 39,  II.  No.  9)  has  givea  (p.  36) 

the  values  of  r'  and  ^-^  tor  x*i  and  for  X"*i,  3,. . .,  10  to  30 
places.    In  the  same  paper  he  also  gives  the  values  of  .^-€-^  from 

X  i*o  to  X  •  I '350  to  9  places,  and  from  X  *  I '25  to  X  >■  I 'M  at  intervals 
of  -oi,  and  thence  at  various  intervals  to  x>6  to  15  peaces,  and  tbe 

values  of  Iqgia  v^^"  '"^°^  '"'  tox"*3at  Intervals  of  '001  to 

16  places. 

factofMi/x.— The  values  of  k)gw  (n%  where  11!  denotes  i  .3.3... 
fi,  from  M  - 1  to  1200  to  18  places,  are  given  by  C.  F.  Degen,  Tabw 
larum  Enneas  (Copenhagen,  1824),  and  reprinted.'to  6 places,  at  the 
end  of  De  Morgan's  article  *'  Probabilities  "  in  the  Encyclopaedia 
Metropolitana.  Shortrede.  Tables  (1849,  voL  i.},  ^ves  log  (nl)  to 
ft  •  1000  to  5  places,  and  for  the  arguments  ending  in  o  to  8  places. 
Degen  also  ffives  the  complements  of  the  logarithms.  The  first 
30  nguTBs  oi  the  values  of  sXnl  and  the  values  of  —log  (nXnl) 
to  10  places  are  mven  by  Glaisher  asfarasff*7iinthe  Pkii.  Trans, 
for  1870  (p.  370),  and  the  values  of  i/n!  to  28  significant  figures 
as  far  as  » 1*50  in  Comb,  PhiL  Trans'.,  ix,  p.  246. 

"iit 


BemouUian  Numbers. — ^The  first  fifteen  BemouUian  numbers 
were  given  by  Euler,  Inst.  Cole  Diff.,  part  ii.  ch.  v.  Sixteen  more 
were  cakulated  by  Rothe,  and  the  first  thirty-one  were  published 
by  M.  Ohm  in  Crdle's  Journal,  30,  p.  11.  J.  C.  Adams  calculated 
the  next  thirty<one,  and  a  table  of  tbe  first  sixty-two  was  published 
by  him  in  the  Brit.  Ass.  Report  for  1877  and  in  Crelle's  Journal,  85. 
p.  369.  In  the  BrU.  Ass.  Report  the  numbere  are  given  not  only  as 
vul^r  fractions,  but  also  expressed  in  integers  and  circulating 
^decimals.  The  first  nine  Inures  of  the  values  of  the  first  350  Ber> 
nouUfan  numbere,  and  their  Briggiaa  logarithms  to  10  places,  have 
been  published  by  Glaisher,  Comb.  PhiL  Trans.,  I3.  p.  384- 

Tables  of  log  tan  (hr-^M.—C.  Gudermann,  Theorie  der  poUn^tal- 
Oder  ofMisA'hyjberbolischen  Fundionen  (Beriin,  1833).  givea  (in  100 
pages;  log  tan  (t«'4-|4)  for  every  centesimal  minute  of  the  quadrant 
to  7  plans.    Another  table  contains  the  values  of  this  tunctioUt 


gltbequulrull 

n>  Giiimn  Auhmm.— l«tnidis'>  imt  nd 
iJ  bb  £•«««  <■  ealad  iml^nl  (|gi6).  p.  83,  u 
rrsM  iafmtlitn$  Miptinn  (ift>6),  p.  4<9-  L 
frwD  I'l  tj>  3  M  intvTvw  oE  -ini  to  it  mccb>  ^ 
ibe  tbinl  anJET.  TIui  tubie  ii  RpriolHl  la  full 
Amiyiiiili,  sman  (iM).  ■>■  li}:  ■■  ■bridta 
"'erby  ■«■  iiflvn  by  DcHankn,  L 
.._  < . ... ,..^  ani&ed 


s^tthcfuUu 


»  ubk  or  Ice  rM.  mhDui 


_   -.J  EUfMc  niiK(iDiu.-4.(Ceiidn  pnbliitied 

lUIUEM  tabid  of  tbe  eDIadc  faitanli  in  vd.  i.  li  bit  Tra" 

■    *  (itosjT^r  - -■ — •-■      •■ 


DenMbf  ibe  oaadiikT  aiiile  by  1 


iIk  iBIilitiidc  by^  the  liusauikM  iouanl  <<  tki  fintud  ttcond 
irad  by  Hl,1  uid  A(*>.  ud  tbe  con«pCtc  iDtqnili  t»  C  aod  £, 
l^  ubia  on:— <1)  lobtB  ud  loulC  Iron  t'o'^lo  aa^u  intecvali 
a  o't  to  11  or  14.  puixi,  wilh  diffnTncn  to  the  tbird  ord«;  (1) 
£(♦)  uid  «*).  de  modukr  Mjle  being  45',  from  ♦-o"  to  00' 
«  iDitTvaitoi  0-5  to  la  piMfa,  with  diHii — —  "  -^^  *'-''  — '--- 


unpliiude I , ,,.  ._ 

hid  b«n  publubed  prcvioiuly  m  vol. 
Mpai  (1S16I. 
TMti  iaxlmi  g. — P, 


.  10  Ihe  filih  oi__  , 
<-  ti  intcrvAU  of  i',  wiih 

every  degTce  vl  both  iho 

CO.    The  £iit  Ibire  uUn 

of  Ibe  £xiTn«I  ^  alml 

[hultt,  TrdiU  ifel  /dikIuiiii  lOifliquri 


table  of  loi,.. 

UplKOt     C 


USpleus.  £n!).  F.  uSII^i  .S^MMlnr  iHJiKnKiliiillir  ro/iJii,  i. 
niRrohn,  1860),  ooiuiiuaf  k  table  o[  Itk.  (  at  inteivHli  o(  r  fiom 
t-o*  to  9a-  to  «  plutL  GbUiet,  iaSflUA.  A'tX.  JLAJ.,  1877, 
ir-P-J/liSivnlofHftoloplKoaiuIatagpiKeitarcvcry  deciie. 
fo  J.  Bennnd'i  Ctlail  ItiMtral  (1870],  a  taOa  at  k^  (  Irom  >~o* 
to  90*  at  LQtervab  uf  5'  to  5  plan  u  accompaiuRi  by  ubleo  of  loAd 
VliJTiV]  and  losji  Ioim  iT'  and  by  abtidzmenCB  t4  Lcsendce'i  ubE 
°(  the  elliptic  Tnlnnls.  O.  ScElAmikE,  Vorlismm  itr  kOitm 
kvijtit  (Bmnawick,  1879).  p.  448,  (ivci  a  uuQ  taUeof  logHgfor 
nwy  d»ret  to  5  placcL 
LiEnulriaJi  Coifiattili  i^omd  ^muniKi).— Tbe  valuea  a[  i^(i) 

Cljishrr,' in  Bri/.  An.  Rip.,  iSjo,  pp.  Jl-JT.    The  fijoclioni  Ubulaled 
WP^I)-!.  J-M-l(Ji'-(),  faW-l(S«'-3*).  PV)-J(35x<- 


:J;^(ci 


693jt'+3Isi'-3Sr). 


are  given  by  j.  Perry  In  tbe  Ttk.  Fliyt.  Ste.,'  1S91, 
>nd  in  the  Ai  Mai.,  1B91,  ht.  «.  Ji,  p.  511.  Tb* 
■  occur  in  conaeiioa  ititta  the  tbcocy  of  fatopelatii]*, 
m  at  ipheiMi,  nod  other  phyaical  tbeociea. 
atsia  I  runiUimi. — F,  W.  BcaeTa  original  table  appealed  at  Ibe 
«j  ot  hia  meminr,  "  Untmachuog  del  planelarlachen  Teils  der 
St^o^En.  mlcbv  aaq  der  Beweguog  der  Sonne  entnehen  "  (in 
iM.  i.  BtH.  Akai.  >S)4;  Rpriaced  In  vol.  L  o(  bit  AUunUlmim, 
f-M)-  It  five*  y.W  uil  Jibi)  tnm  i-o  to  s-i  at  int*rv»U  o(  'Oi. 
Hon  eiteD«n  uOa  wen  calculated  by  P.  A.  Hanien  in  "  Ennli- 
manf  der  abeduten  StAroiinn  in  EMip«a  von  beliebiger  Excen- 
bidlit  und  Ncinuii "  (in  Slrifln  dtr  SttnmarU  Srttrrt,  part  i., 
'^'a.  1*433.  Tbey  bidude  an  eneulan  at  Btnel'i  oriilfiiBl  tabh 
to  i-»rtadds  aBBller  tablea  d  M')  lor  actain  valuta  o(  x  at 
ai  u  a-aS,  all  107  pbcea.  Hanaen'a  ubie  wai  reproduced  by 
0.  SchlOmlIdh,  la  Zedsiiir.  tir  VnH.,  l.  p.  158,  and  by  E.  Loomcl, 
Sa«H  tOtr  «i  BauTiOM  fonoiimtn        '    ' 


Hauen-afon 


o  bailing  each  ai 

m'a  fonn;  Lofnmd  expreaata  it ,„ 

-d  Raylelgh'a  Tlitory  ^  Sami  (1894),  i 

mn  LuimeL  A  krte  table  at  the  Hne  (unnioni  wai  ci'vi 
E.  D.  F.  Mei-el  in  thclth.  i.  BaU^Aiad.  I«  1888  (pubUibei 
Kparuely).  It  conttini  tbe  values  o( /,M  and  J,{i)  lioni- 
a^it-soat  intrrvah  of  -01.  A.  Lodge  baa  cskulatfd  the  vali 
the  ImaSoatJjIj  when 

w..-v.w-^l  ■i,i„-;.,i..^,..j;)^tj-f. 

•  n<*  /,W  lor  m-0,  I.  a, 
ar(>)  to  II  (r  la  pUcei  (Si 


W-'gW-.P- 


/.W(o 


p.»8)lo 


Bt^a.  Subridiuv  taUai  lor  the  cAnlaikia 
in  given  by  1.  K.  a.  Filon  and  A.  Ux^  la 
'.  p.  94.     The  work  ia  bring  mncinBtd,  the 

1  the  valKa  U  J.d)  lor  n  -o,  1,  I   I) tf 

1 —  1 innounced,  irtich.  beiide*  tablei  ol 

derived  from  BcEael'i  (unctiona. 
^  Lofotiihm  Imtrpi^. — -The  Fnnc- 
integral)  J^=H^*c,  £'i^ifa,j"^  r&, 


)ua  iatervala  to  lajo  to  S  or  more  pU«».     Thii  li 

Rphatedin  Dc Mrw^o'i I>^- aaa /aJ.  Catc.a.i^i.  Bretacbneidcr, 
in<Aiiml'>-lr<4>,j,p.ucakglatedEi6*i).Sii,ailDri-i,i. 
...  10  10  10  placet,  and  nibaequently  (in  ScliRkmikli'a  Zalickrijt,  ti) 

intcrvaliof  olandlroml  torsatintervnlaof 'itoioiJacta.  Taa 
tracli  by  L.  Stenbtrg.  TiAnlatloaiitiMi  bUifmlu  [MalmS.  pan  L 
1861  and  pan  ii.  1667).  give  tbe  yiJuea  of  li  io"fronia--ls  toj-sal 
'  '  tolBplacel.  Glalihec,  inPtil.  rroiu..  1S7O.  p.  i6t. 
Siji,Ciifromi-pKj  1  at  interval.  cf^pllSrt 


placo.! 

ntervaUofi 

Slnnity 

andl 

"Ja^^ 

place  l^: 

Si  land 

Cix 

nd  tables 

See  alw 
SKia" 

Bella 

ilia.   -T 
.£,1  cflh: 
'al.uei  of 

vole   nui^ 

m-u.  .874: 

1S 

>S' 

Clainlier 

TMt/sr 

llHliMitia 

«.(1«8J)   I 

.,  tilt  vain 

jadei^.^Mj,  1,  No.  6  (pp.  jM-a?!).  ! 


'n  rearnmbea  — -' 


}t',S 

table  in  the  i'Ul.rnuu.). 

(~*Mi,— Tbeae  funcdona  lie  eai- 

, — ., —  —  — . *-  .>.,. — ^^ —  nth  irfiactlona,  tbcofy  of  cnonw 

(oodnctioB  of  bant,  fc.  LetJ'|i-'«i  and  Cr^ia  be  denoted 
by  cif  X  and  erfc  x  re^ectively,  atanding  for  "  eiror  function  "  and 
■'  error  function  complement,"  lo  that  eri  i+eric  x-iVr  [FkU. 
Mar.,  Dec.  1^71;  it  baa  liace  been  found  convenient  to  tranipoae 
at  above  the  dchnitiont  there  ^ven  of  cif  and  eifc).    The  tabla  of 

C.  Kranip,jijuiEyKifrfA^rd<Vi0v(5trai^ourE,  1798).  fuseilcf  from 
x-o  to  jat  intetvah  of -Oi  toSor  moie  pbcemlio  lob  (erfc  i) 
and  log,,  ifalc  i)  lor  the  lanie  valuea  to  j  placn.  F.  W.  Benel, 
AiiifnHnIa  ulreflafauf  (KBni^beig,  iSiS),1ia>lsg,(  (f'Vtfc  i)  from 
f  >o  to  1  at  intervali  of  -oi  to  7  placH,  lihewiie  lor  argument  lagis  x, 
the  aiEUnlenta  increasing  Innn  o  to  I  at  intervala  of  '0[.  A.  M* 
Leflendre.  Traili  d€l  fmutioKi  tUiptiquti  (l3l6},  i.  p.  uo.  contain! 
r([,<-i^.  that  ia.ierrc  I  [romi-o  to -j  at  intervals  ol -01  1010 
placn.  J.  F.  Encke,  Bt/tintr  od.  JaMwh  lor  1B34,  givea  4-al» 
Irom  I-o  lo  J  at  intervala  of  -01  to  7  places  and  -^  nf  (^)  Itoa 

S,placei,  »  being  -4769360.    Claiaher,  In  PkiL  Jrii|.,  December  tgji, 

EveseifcafroDa— 5104-3  at  inteivalaof'Ol  toll,  15,  orla  plaOK 
Dcke'a  tablea  and  two  of  Kramp'a  were  nprinled  in  tbe  £acyrf^ 
taedu  l/tlTBlKlilaMa,  art.  "  F^obabilitiea."    Tbeie  tables  have  abo 

obwvaiions.  «T.    Invd.  1  (ilSii)ofhUUt6K4H>rSa*>6<(lt<*. 

mmiiir  KomiUm  mud  PbaulKiT.K.'r.'^ --■ ■     ^• 

table  of  erf  X  (mm  i-o  to  4'Si  at  ioteiva 


«sjp.  S«»  ■ 


(p.  eo))  a  table  c'  ^  eri 

nlarea.    Both  ublei  were 

table  sfk>«»(^  erfc  I 


>  to  1  at  intervala  el  -oi  u 
original  cakrulationa.  A  vc 
edbyR.F 


initPara  iUHutni,  18S8.  18,  B.  1-35). 
o  7  places,  irith  diffsencea.  A.  Maikdl  in  ■ 
>n,   ToUf  ill  Hfflrri  ila  rutfroJi  P*  r^A  (St 


.    J.  Burgess.  Tran 


p-als  of  -OI.  with  firit,  seCDii 
He  also  gives  a  table  of  ^ 
]■  of  -ooi  and  ibenc*  to  3-79 
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TABEr  MOUNTAIN    : 


nr  nkilatioh.    UA  aOa  |ln  lim  nluct «(  Mm 
liRcnnm  la  the  fourth  or^cr,  and  fiuai  :e>A  ip  5 

1  to  15  pIflffA.       He  tiBO  KAO  Rfc  X  ImnT-OtD 

1  oi  -1  to  15  I^UH.    B.  lUniprE  id  Wundt'i  Pkil. 


G.  T.  FichiKtr'i  Elaimu  in  PiwrtoMviA  (L«ipii^.  1S60)  conlaini 

iBenOandihD*licrc^-J+'^^^-  A  mote  detailed  acnnm  of 
Ub[»o(cif  l,<"cif  i.&c.,  bgi^oiiB  Jf«.  of  MiitiL.1^,  jB,  p.  117. 
Vaha  of  I  r**dc. — The  vaTiies  of  tiib  Inteftil  bave  ban  cilcn- 
btid  by  H.  G.  Qiw»n  {rom  x-s  to  x-t  10  T  places  Gitt  ftniK 
■luemin).  The  table  !i  pubtUhed  In  the  Prtc.  laul.  HoA.  Sk., 
ISjS,  19,  p.  jai. 

•  TMii  cf  Inutrals.  HI  WimcriUt.— Meyn-  Hindi.  7iil((rat- 
te/dn  (iBto;  En».  Irani.,  1833).  and  MlinKag,  ItOctmlliifdn  (Berlin, 

bolS  are  ii«ful"and 'vkLrble  w^S  De  h!^"  S^la'l^l 
fnllfralei  dtAiia  (Lejdcn,  1S67),  ij  a  quarto  voliune  ol  717  paen 
conUinlng  evahiatian!  o<  dcfinile  intefiali,  arranged  in  4)15  labia. 
The  fim  edition  appeared  in  voL  4  of  the  TraniattwBj  of  the 
AnuIeRtam  Academy  of  Sciencei.    ThU  cdition|lhguEh  not  h  full 

fn  which  thedillerentintFEriTsaiccoiBideTed.  B.  0.  Peirce'i  ^  Sharl 
TttUnjhUpiils  (Boston.  U.S.A..  Itoetcontainainteirali,  [onnulai, 
eipansiDni,  Ac. ,  ai  well  aa  wme  four-place  numeikml  tuln.  Including 

IboK  of  hypcrboUc  Hnej  — '■  — '• '■  '^-'- ' *'*■ — 

TaUa  Ttlatmt  laliiT 

be  atiempted  here.   Thi 
Brii.d  jj.  M-  (or  rSji,  p 

be  briefly  noticFd  on  account  of  th^r  Inponi 


m  of  u  technical 


lloCiqi^  report  in  tl 
ilied  betore  thai  dale  may,  howe^t 


~(t)  CVF.  Degenrc^m  Attianw  {CoJMn'. 
the  indetsmioate  equation  j*— or- 1  for 

-     ■■'-'--ichr^tbeamBalDii' 

j:  Jacobi,  a««_«' 
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TABLE  MODllTAIlf  IDnlcb   Tafdhirt),  > 

given  in  South  Africa  to  HaMopped  hills  am 

a  chanclfriBlic  feature  of  the  sceDCry.  Occnsionallv  such  hjlli 
are  called  flat,  i.e.  SAt,  birttr.  SpeciECally  Tabic  Mountain  ja 
Uie  nnuniaia  which  ariaea  behind  Table  Bay,  in  the  Cape 
PeBlomta,  Cape  Town  Ijnng  tl  lit  leanard  base  and  <m  IM 
adjacent  tower  slopes.  The  lUnuiittilD  (onns  the  nortbtm  cod 
of  a  range  of  hills  nhich  tenninateB  southward  in  the  Capo  of 
GooA  Hope.  The  ooitbtm  face  of  the  mounlaiD,  overlookiBB 
Table  Bay,  eitendi  like  a  great  wall  (one  two  tnilcs  in  Irnglh. 
and  rises  precipitously  to  a  height  of  over  3500  tl.  The  face  b 
scored  with  mvina,  a  parliciilatly  deep  cIcR,  Inonn  it  The 
Gorge,  affording  the  chonest  nieans  of  access  10  the  summit. 
East  and  west  of  the  mountain  and  a  little  in  advance  of  it  art 
fnser  hiUs,  the  Devil's  Peak  (3300  ft.)  bring  to  the  east  and 
Lion's  Head  [1100  ft.)  to  the  west.  Lion's  Head  ends  seaward 
in  Sigual  Hill  (itoo  ft.).  Tie  neslctn  side  of  Tabic  Uounuio 
faces  the  AlUniic,  and  Is  flanked  hy  the  hills  knnnt  u  The 
Twelve  Apoille*;  to  the  south  Hout's  Bay  Nek  connecii  it 
with  the  lunauidcr  of  (he  range;  on  the  east  the  mountain 
oveTkx>ka  the  C^w  Flats.  On  this  side  iltslopes  ore  Icm  steep, 
and  tl  its  foot  are  Rondebosch,  Newland*.  Wynberg,  aod  othei 
residential  suboibs  of  Cape  Town,  The  aScenl  oT  the  mminlain 
from  Wynbeig  by  Houl's  Bay  Nek  is  practicable  for  hoiwt. 
The  surlace  of  the  summit  (the  highest  point  is  varioutly  Waud 
al3540,3S8]and3Ssoft.]  is  btoLen  into  small  vail eyt  and  hilll, 
and  is  covned  with  luxuriant  vegttttioi),  lu  flora  inflndlni  the 
superb  orchid  Disa  pandijlora  and  the  well  knpwn,  silver  tre^ 
The  Kasleet-Berf  (Castle  Mount),  1  northern  bultrcsi  ol  the 
mountain,  has  its  own  peculiar  flora.  Table  Mountain  andiu 
connected  hills  in  lamout  for  the  magnificence  of  their  scenery. 
The  Uool  bttwetn  ibt  mounttin  tnd  Lion't  Hetd  fa  of  dnpilw 
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tewty.    Tbr  view  from  dir  siiBinitfoVerlookiDf  l¥tk  Ba^ 
f$  also  one  of  much  grandeur. 

The  iotfth-east  winds  whick  sweep  ovtr  .Table  Mountaiii 

liequently  tiaiue  the  phenomenon  known  as  *'  The  l^ble-dotii.'' 

;The  summit  of  the  raoontam'  is  th^  covered  by  a  .whltish*grey 

thud,  which  is  bemg  constant^  forced  down  the  noitfaeni  lace 

towards  Cape  Town,  hut  never  leacfaes  the  lower  slopes.    The 

clouds  (not  always  caused  by  the  south-easter)  form  very 

saddenly,  and  the  weather  on  the  mountain  is  oxceeduigly 

changeable.    The  lainfall  on  the  summit  is  heavy,  72*14  mchn 

a  year  being  the-  avecage  of  twelve  years'  observations.   This 

compares  with  an  average  -of  54-63  inches  at  Bishop's  Court, 

Newlaads,  at  the  foot  of  the  mountain  on  the  cast  and  with 

25'4J  inches  at  Cape  Town  at  the  northem'foot  of  the  »~«i»*a»« 

The  rebtive  hixuriance  of  the  vegetation  on  the  upper  part  off 

the  mountain,  compared  with  that  of  its  lower  slopes^  is  due 

Dot  only  to  the  rainfall,  but  to  the  laigo  additional  inoistnct 

condensed  from  clouds.    The  lesok  of  experiments  conducted 

hy  Dr  Marfeth  {Trans.  S.  Afm.  Phil,  Soc  for  190J  and  1905) 

toes  to  show  that  during  doudy  weather  the  summit- of  the 

mountain  resembles  an  immense  sponge,  khA  that  this  condensa* 

Cion  of  moisturfe  oonsiderably  influences  the  yield  of  the  brings 

in  ihe  lower  part  of  the  mountam. 

TABLE-TURNING.  When  the  movement  of  modem  spirit* 
iiaJbm  fiKt  reached  Europe  from  America  iit  the  winter  of 
1852-3.  the  most  popular. method  of  consulting  the  "  spirits 'f 
ms  for  seteraT  penloils  to  sit  round  a  table,  with  their  hapds 
resting  00  it,  and  wait  (or  the  table  to  move.  If  the  capcnment 
was  succcsslul  the  table  would  rotate  with  considerabie  tapidity, 
and  would  oocasicwally  rise  in  the  air,  dr  perform  other  move- 
ments. Whilst  by  many  the  movements  were  ascribed  to  the 
•gency  of  spirits^  two  investigatota-^-count  de  Gasparin  and 
Professor  Thuiy  of  Geneva;— conducted  a  careful  scries  of 
experiments  by  which  they  daimed  to  h&ve  demonstrated  that 
the  movements  of  the  tftble  were  due  to  a  physical  force  cma^ 
Itating  from  the  bodies  of  the  sitters,  for  vdiidi  tUcy  proposed 
the  name  "ectenlc  force,"  Dieir  conclusion  rested  on  the 
tupposed  elimiAatioft  of  aU  known  physical  ttkoses  lor  the 
movemcnta;  but  St  is  doubtful  from  Ihe'  description  of  the 
cxperimcnca  whether  the  precautions  taken  were  sufficient  to 
eiclude  unoonsdous  muscular  actSon  ox  even  ddiberate  fraud. 

In  England  table-turaing  became  a  fashionable  diversion 
•nd  was  practised  all  over  the  country  in  the  year  1853..  Dr 
John  EUiotson  and  his  foUoWos  attributed  the  phenomena  to 
mesmerism.  The  general  puWic  were,  cobtebt  to  find  the 
explanation  of  the  movements  ia  spirits,  linimal  magnetism, 
odic  force,  galvanism,  electricity,  or  even  the  kotation  of  the 
earth.  Jaipes  Braid,  W.  B>  Carpenter  an^  others  pointed  out, 
however,  that  the  phenomena  obviously  depended  upon  the 
expectation  of  the  sitters,  ahd  could  be  stopped  altogether  by 
appropriate  suggestion.  And  Faraday  devised  some  simple 
apparatus  which  conclusively  demonstrated  that  the  move* 
ments  were  due  to  unconsdous  muscula*-  action.  The  appAratua 
consisted  of  two  ftmaU  boards,  with  glass  rollers  between  them, 
the  whole  fastened  together  by  inditrubbcr  bonds  in  such  a 
manner  that  the  upper  board  could  slide  under  lateral  pressure 
to  a  limited  extent  over  the  lower  one.  The  occumntc  of  such 
lateral  movement  was  at  once  indicated  by  means  of  an  tipright 
haystalk  fastened  to  the  apparatua.  When  by  iliis  means 
it  was  made  clear  to  the  experimenters  that  it  was  the  fingers 
Which  moved  the  table,  not  the- table  the  fingers,  the  phenomena 
generally  ceased.  The  movements  were  in  fact  simply  an. 
iliusiration  of  automatism.  But  Faraday's  demonstration  did 
little  to  stop  the  popular  craze. 

By  believers  the  table  was  made  to  serve  as  a  means  of  conit 
municating  with  the  spirit^;  the  alphabet  would  be  skmly 
called  over  and  the  table  would  tilt  at  the  appropriate  letter, 
thus  spelling  out  words  and  sentences.  Some  Evangelical 
clergymen  discovered  by  this  means  thatahe  spirits  who  caused 
the  movements  were  of  a  diabolic  nature,  and  some  amasing 
sccounts  were  published  in  x353  *iid  1854  of  the  levdaUons 
obtained  from  the  ulking  Uble«»    . 


The  device  was  emptoyed  with  inieoess  b^  feteiessot  ChhiM 
Ricbet  and  others  in  theiighMrtaafkeiiee  dapetiHoentSk'. 


Ouiifleriy  Rarim,  Scpf.  r853~-«rticle  by  Carpenter  on  S^iHtuaKiim; 


Richet,  PrwMdtng^  ^-^^  vol.  v.  F.  Podmortr  ^Pdem  SpirM, 
Molitm  (London,  1902),  11.  7-21,  gives  an  account  of  tUt  qiqvc* 
tnent  in  i853'  with,  references  to  contemporary  pamphlets  and 
liewBpaper  atbdes.  (F.Pl)- 

,  TABUKUll  <or  Ai^Mk*  fromlo&fda,  bouKl,  pietmto),,  m 
Roman  architecture,  the  name  given  to  an.aparthieat.^Bli^ail]f 
situated  bb  cmh  aider  of  the  alriims  tmdoppefifteiotliecnfttance; 
it  opened  in  thenar  dn  to  the  ikristyk,'  with  1  cither  aJAige 
window.ot  only  anlAnteinom  dr'cui^ain^  The  waib  «eie  richly 
decorated  with  froBo6:p9ctuiEB,;«nd  busts  of  the  faoMly  weitt 
arranged  oa  pedeatala«n  the  Lwd  sides  iof  ihe  room. 

TABOO  (also  wi^ittcii  tap»  and  ta^);ihe  FolyneriaB. ndma 
given  to  pitohibiticms  itofovced  by  religious  or-mhgiG^  saactiodSf 
As  a  verb  it  means  to  "  prohibit;"  ak  an  adlscUve  '''^sdlnbited^ 
sacred,  dangerous,  undehn^" 

t.The  Word  **  taboo  "  or  its  dielectichl*  fotma  vt6  found 
throvgbowt  Polynesia;  in.  Melanesia  the  term  \z  tombkf  is 
^Various  parts  of  Malaysia  ilnd  riie  East  Indies  #iui/imt,-6a6«iNv^ 
pamollif  &C.;  in  Madagascar  Jaii  indckdes  taboo(  in  I4«itb 
AtBcrica  the  DabMa-  term  waibMi  bears  a  similar  Iveaatng) 
Taboo  is  peKhapd  derived  fxom.  ta,  to  mark,  and  pu^  an  advetti 
of  intensity. 

2.  Fundamental  Id«as.-^in  iaboo  pto^  are  combined  two 
ontions  which  with  the  progress  of  dvilisation  have  beooftM 
differentiated— <i>  sacred  and  (ii.)  impure,  or  unclean;  it  nMst 
be  borne  in  mind  that  the  impurity  is  satfred,  and  is  not  derived 
from,  contact  with  common  things.  It  does  not  imply  any 
moral  quality;  it  ha»  boeh  -defined  as  an  indication  of  "  a 
connexion  with  the  gods,  -or  a  separation  frdm  ordinary  puiw 
poses  aad  exclusive  ■  apprtpriatiflm  to  peisoiv  or  things  con- 
sidered sacrod;  sometimes  it  means  devoted  by  a  vow."  This 
definition  does  not  cover  the  whole  connotation  of  taboo  as  it 
is  etnployed  at  the  present  day,  but  it  indicates  clearly  the 
ndn-tooral  character  «f  the  idea.  The  ordiAarv  usage  is  perhapi 
best  defined — the  statement  that  taboo  is  ''negative  magic,''> 
i.e.  abstinence  from  Certain  acts,  in  order  that  undesUed  magical 
results  may  not  follow;  in  this  sense  a  taboo  is  simply  a  ritual 
prohiUtion.  Properly  speaking  taboo  includes  only  («)  the 
sacted.(or  undcan)  character  of  persons  or  things,  (6)  the  kind 
of  prohibition  which  results  from  this  character,  and  (c)  the 
lanctity  (or  undeanness)  which  resulu  from  a  violation  of  the 
prohibition.  The  converse  of  taboo  in  Polynesia  is  ma  and 
allied  forms,  which  mean  "  general  "or  "  common  ";  by  a  curious 
coinddence  noa  h  the  term  used  in  Central  Australia  to  express 
the  rdation  of  persons  ol  opposite  sexes  on  whoso  intercourse 
there  is  no  restriction. 

3.  Classification. — Various  classes  of  taboo  in  the  wider  s enae 
may  be  distinguished:  (i)  natural  or  direct,  the  result  of  mana 
(mysterious  power)  inherent  in  a  person  or  thing;  (ii.)  com^ 
municated  or  indirect,  equally  the  result  of  manot  but  (o) 
acquired  or  {b)  imposed  by  aj^riest,  chief  or  other  person;  (iii,) 
intermediate,  where  both  factors  are  present,  as  in  the  aKN'O- 
priation  of  a  wife  to  her  husband.  These  three  classes  are  thosei 
of  taboo  proper.  The  term  taboo  is  also  applied -to  ritual  pro- 
hibftiMs  of  a  different  nature;  but  its  use  in  these  senses  is 
better  avoided.  It  might  be  argued  that  the  term  should  be 
extended  to  embrace  cases  in  which  the  sanction  of  the  pro-j 
bibitien  is  the  creation  of  a  god  or  spirit,  ijt.  to  religious  inter- 
dictions as  distinguished  from  magical,  but  there  is  ndther 
automatic  action  nor  contagion  in  such  a  casS)  and  a  better 
term  for  it  is  Religious  interdiction, 

4.  Objeets.-^Tht  objects  of  Uboo  am  many:  (i.)  direct  taboof 
aim  at  (0)  the  protection  of  important  penona— chiefs^ 
priests,  &fi.-~and  t^iags  against  harm;  (6)  the  safeguarding 
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of  ibt  wMtk**wiMiieii,  cbSdm  tiid  oammon  people  geneiidly— 
fiNMn  the  powerful  mana  (magical  influence)  of  chiefs  and  priests ; 
(c)  the  pfoviaion  against  the  dangeis  incurred  by  handling  or 
coming  in  contact  with  corpses,  by  eating  certain  foods,  &c.; 
{d)  the  guarding  the  chief  acts  of  life— birth,  initiation, 
marriage  and  sunial  functions,  &c.,  against  interference; 
(«)  the  securing  of  human  bdngs  against  the  wrath  or  power  of 
gods  and  spirits;  (/)  the  securing  oi  unborn  infanU  anid  young 
children,  who  stand  in  a  spcdally  sympathetic  relation  with 
one  or  both  parents,  from  the  coAsequeaces  of  certain  actions, 
and  more  especially  from  the  communication  of  qualities  sup- 
posed to  be  derived  from  certain  foods,  (ii.)  Taboos  are  imposed 
in  order  to  secure  against  thieves  the  property  of  an  individnal, 
his  fields,  tools,  ftc 

5.  S4maions.-—'n»  sanctions  of  taboo  may  be  0.)  natural 
or  direct;  (ii.)  social  or  indirect.  Natural  sanctions  are 
(ft)  automatic,  where  the  punishment  of  the  offender  results 
from  the  operation  of  natural  laws  without  any  element  of 
volition,  just  as  some  kinds 'of  magic  are  held  to  bring  about 
their  resuks  without  the  mtervention  of  a  spirit;  (6)  animistic, 
where  the  penalty  resulu  from  the  wrath  of  a  god,  deceased 
human  being,  or  other  spirit.  The  motive  of  the  social  sanation 
is  ultimately  religious  or  magical,  but  the  penalties  incurred  by 
the  violator  of  a  taboo  are  social;  they  are  inflicted  by  other 
members  of  the  community,  firstly,  as  a  means  of  averting  the 
supernatural  sanctions,  which,  ^ot  having  fallen  on  the  actual 
offender,  may  visit  his  ^innocent  fellows;  and  secondly,  as  a 
means  it  discouraging 'other  offenders;  in  these  cases  the 
criminal  is  not  himsek  Uboo,  but,  thanks  to  Us  m««m,  braves 
the  supernatural  consequences;  the  social  penalty  is  also 
inflicted  on  those  who,  like  mourners,  are  themselves  taboo  and 
refuse  to  take  steps  to  seclude  themselves,  in  defence  of  the 
community;  in  the  first  class  the  social  penalty  is  at  once 
tepiessive  and  prophylactic,  saving  the  innocent  by  punishing 
the  guflty,  and  Uius  averting  by  a  piaculum  the  vengeance  which 
would  otherwise  fall  somewhere;  in  the  second  the  penalty 
ii  purely  repressive. 

The  violation  of  a  taboo  makes  the  offender  himself  taboo; 
other  penalties  are  not  unkown:  thus  a  man  who  parta^ces  of 
a  forbidden  animal  will  break  out  in  sores  or  the  animal  will 
reproduce  itself  within  him  and  devour  Ms  vitals.  Sometimes 
it  is  thought  tha(  the  penalty  falls  on  the  kinswomen  of  the 
offender  and  that  they  produce,  instead 'of  children,  animals 
of  the  Uboo  spedes.  In  Melanesia  burial-grounds  are  taboo, 
and  if  the  shadow  of  a  passer-by  falls  on  one,  this  entails  upon 
him  the  loss  of  his  soul;  sometimes  misfortune  is  held  to  dog 
the  fooUteps  of  the' offender  in  this  life  and  the  next.  But 
in  some  of  these  cases  the  observer  who  reporU  them  has  prob- 
ably confused  Uboos  proper  with  negative  magic.  The  eodal 
sanctions  range  from  the  death  penalty  down  to  the  infliction 
of  a  fins  or  exaction  of  money  compensation;  the  Polynesian 
custom  <rf  despoiling  a  man  who  breaks  a  taboo  is  perhaps  a 
spedsl  case  of  this  penalty,  but  the  practice  of  ceremonial 
plundering  cannot  always  be  so  explained,  and  may  perhaps  in 
this  case  too  be  capable  of  an  entirely  different  explanation. 
I  Possibly  the  savage  is  more  susceptible  to  suggestion  than 
dvilized  man;  at  any  rate,  cases  are  not  unknown  in  which  the 
violation  of  a  taboo  has  been  followed  by  illness  or  even  death, 
when  the  offender  discovers  his 'error.  Not  unnaturally  rites 
of  porification  act  as  counter  suggestions  and  save  the  offender 
from  the  effects  of  hb  erroneous  beliefs. 
■  6.  Mana. — In  the  case  of  automatic  taboos,  and  to  some 
extent  of  other  ritusl  prohibitions,  the  penalties  for  violation 
are  unequal;  they  may  be  regtrded  as  varying  with  the  rda^on 
between  the  mana  of  thepenon  or  object  and  the  mana  of  the 
offender  against  the  prohibition.  In  the  words  of  I>r  R.  H. 
Codrington,  mana  *'is  a  power  or  Inihience,  not  physical  and 
in  a  way  supernatural;  but  it  shows  Itselt  in  physical  force 
or  in  any  kind  of  power  or  excellence  which  a  man  possesses. 
This  mana  b  not  fixed  in  anything,  and  can  be  conveyed  in 
almost  anything;  but  spiriu,  whether  disembodied  souls  or 
tupematural  (m.  non-buman)  being*,  hnve  it  and  can  impart 


it;  and  H  essentially  belongi'to  personal  beings  to  originate  It, 
though  it  may  act  through  the  medium  of  water,  or  a  sione 
or  a  bone  "  (cf.  the  sukman  of  West  Africa,  in  Fetishism). 
Persons  or  things  which  are  regarded  as  taboo  may  be  compared 
to  objects  duu^ged  with  electridty;  they  are  the  seat  of  a 
tremendous  power  which  is  transmissible  by  contact,  and  may 
be  liberated  with  destructive  effect  if  the  organisms  which 
provoke  its  discharge  are  too  weak  to  lesist  it;  the  result  of  a 
viobtion  of  a  taboo  depends  partly  on  the  strength  of  the 
magical  influence  inherent  in  the  taboo  object  or  person,  partly 
on  the  strength  of  the  opposing  siaM  of  the  violator  of  the 
taboo.    Thus,  kings  and  cbieb  are  possessed  of  great  power, 
and  it  b  death  for  their  subjects  to  address  them*  directly; 
but  a  minister  or  other  peispn  of  greater  mana  than  common 
can  approach  them  unharmed,  and  can  in  turn  be  approached 
by  their  inferiors  without  risk.    The  burial>place  b  often  taboo 
for  the  common  people,  save  when  they  are  actually  engaged 
in  funeral  rites;  but  the  sorooer,  thiuiks  to  hb  indwelling 
power,  can  resist  the  deadly  influences  which  would  destroy 
the  common  folk,  and  may  enter  a  cemetery  for  ritual  or  other 
purposes.    So  too  mdirect-  taboos  depend  for  their  strength 
on  the  mana  of  bun  who  imposes  than;  if  it  b  &  chief  or  a 
priest,  they  are  more  powerful  than  those  imposed  by  a  common 
person.    The  mana  <^  the  priest,  or  chief,  does  not  depend  on 
hb  position;  on  the  contrary,  it  b  thanlu  to  hb  mana  that 
he  has  risen  above  the  common  herd. 

7.  TrantmissibUUy, — ^It  b  characteristic  of  taboo  proper 
that  it  b  transmissible;  as  a  logical  corollary  of  thb  idea, 
acquired  taboo  may  be  thrown  off  by  suitable  magical  or  puri- 
ficatory ceremonies;  the  mourner,  or  he  who  takes  part  in 
funeral  ceremonies;  was  perhaps  at  the  outset  regarded  as  a 
person  charged  with  death-dealing  power,  and  fear  of  the  spirit 
of  the  dead  may  well  have  been  secondary;  however  this  may 
be,  we  can  distinguish  taboos,  the  viobtion  of  which  charges 
with  supernatural. power  the  human  bdng  who  violates  them, 
thus  rendering  him  directly  dangerous  to  the  community,  from 
ritual  prohibitions  the  violation  of  which  makes  him  an  outcast, 
not  as  himself  dangerous,  but  as  a  person  obnoxious  to  the  gods. 
The  ritual  prohibitions  of  pregnancy,  and  the  restrictions  imt* 
posed  on  the  parents  during  the  earty  childhood  of  their  offspring, 
are  not  taboos  proper;  though  they  are  transmissible,  they  do 
not  depend  on  the  transmission  of  an  undifferentiated  mana; 
what  the  parents  seek  to  avoid  b  often  the  transmission  of 
specific  qualities,  conceived  as  inherent  in  certain  animals, 
9.g,  cowardice  in  the  hare,  slowness  in  the  tortoise;  the  animal 
b  not  necessarily  in  any  senre  sacred,  nor  are  the  parents,  if 
they  dbregard  the  prohibition,  Ibble  to  any  penalty,  direct 
or  indirect;  neither  they  nor  the  child  are  rendered  taboo  by 
any  viobtion;  finally,  save  that  the  child  acquires  its  qualities 
by  a  qrmpathetic  process,  the  abstinence  of  the  parents  b 
oorrebtive  to  the  converse  operation  of  eating  an  animal  or 
otherwise  acquiring  by  a  magical  process  the  good  qualities 
inherent  in  anything. 

S.  Duration  of  Taboos,  Imposilion,  and  AbrogaiioH.-^Tah€io 
b  properly  sanctity  and  the  kind  of  interdict  which  it  entrains; 
by  a  transference  of  meaning  it  b  sometimes  used  of  a  period 
of  time  during  which  ritual  prohibitions  of  a  religious  nature 
are  enforced;  these  periods  were  procbimed  in  Poljmcua  on 
important  occasions  and  sometimes  lasted  for  many  yeara;  they 
may  be  termed  interdicts.  Many  persons  and  things  are  per- 
manently taboo;  among  them  may  be  mentioned  kings  and 
chiefs,  the  property  of  dead  persons  and,  a  fortiori,  their  bodies 
or  anything  In  contact  with  them.  Other  taboos  are  temporary. 
Temporary  direct  taboos,  whether  natural  or  acquired,  may  be 
removed  by  a  process  of  desaeraKzation  or  of  purification.  Th  us, 
new  crops  are  frequently  taboo  till  the  .chief  has  partaken  of 
them;  his  mana  enables  him  to  run  risks  which  would  be  fatal 
to  ordinary  people,  and  the  crops  thus  desacralised  become  free 
to  all;  perhaps,  however,  we  may  regard  the  practice  as  a  case 
of  sacralization,  in  ^ich  the  chief,  like  a  sacrificing  priest, 
acquires  spedal  sanctity,  and  in  so  doing  fortifies  his  people 
by  a  sympathetic  process  agsinst  supernatural  dancers.     A 
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new-bon  child  raty  also  oi^ke  the  crops  noa^  fvat  as  it  may 

mnove  the  Uboo  from  a  tempotwily  affected  person. 

In  the  Tonga  Islands  a  person  who  became  taboo  by  touching 
a  chief  or  his  property  had  to  put  away  his  sacred  character, 
before  be  was  allowed  to  make  use  of  his  lands,  by  touching 
the  soles  of  a  higher  duefs  feet  and  washing  in  water.  Strangers 
before  penetrating  into  a  village,  priests  after  a  sacrifice,  warriors, 
women  after  child-birth,  at  puberty,  the  menstrual  period,  ice., 
most  submit  to  lustration.  Sometimes  the  purification  was 
effected  by  inhaling  the  sacred  contagion;  in  New  Zealand  a 
chief  who  touched  his  own  head  bad  to  apply  his  fingers  to  hb 
nose  and  snuff  up  the  sanctity  abstracted  from  his  head.  In 
other  cases  mere  lapse  of  time  suffices  to  cause  the  removal  of 
I  taboo;  in  Melanesia,  where  taboos  are  largely  animistic, 
mourners  go  away  for  some  months  and  on  their  return  are  free 
from  taboo,  the  explanation  given  being  that  the  spirit  has 
got  tired  of  waiting  for  them. 

Indirect  taboos  are  imposed  in  various  ways,  and  unless  they 
ire  removed  may  be  as  permanent  as  direct  taboos,  save  that 
the  death  of  the  persons  by  whom  they  are  imposed  must  result 
in  their  abrogation.  In  Polynesia  a  general  taboo  was  imposed 
by  proclamation;  a  chief  might  also  taboo  particular  objects 
to  his  own  use  by  naming  them  after  a  part  of  his  person;  more 
permanent  was  the  taboo  imposed  by  touching  an  object,  but 
this  too  could  be  removed  by  proper  ceremonies.  In  Melanesia, 
corresponding  to  the  animistic  character  of  /amhi,  a  method  of 
imposing  taboo  is  to  mention  the  name  of  some  spirit. 

Taboo  objects  were  marked  in  various  wa3rs:  a  piece  of  white 
doth,  a  bunch  of  leaves,  a  bundle  of  branches  (in  Melanesia) 
painted  red  and  white,  a  stick  with  dry  leaves,  are  among  the 
methods  in  common  use;  in  Samoa  one  mark  of  a  taboo  was 
to  set  up  the  image  of  a  shark;  in  New  Zealand  it  sufficed  to 
give  a  chop  with  an  axe  to  make  a  tree  taboo.  Particular  taboos 
thus  imposed  seem  to  be  abrogated  by  the  declaration  of  the 
person  who  imposes  them;  on  the  other  hand,  he,  no  less  than 
others,  is  bound  by  the  taboo  until  it  is  abrogated. 

9.  Taboo  and  Ike  Evolution  of  Punishment,— VcbbI  codes  may 
be  largely,  if  not  wholly,  tnctd  to  religious  sources  of  which 
taboo  is  certainly  one;  the  violation  of  any  taboo  may  imperil 
the  life  or  health  of  other  members  of  the  community  besides 
the  offender;  it  calls  for  measures  intended  to  discourage  others, 
u  well  as  for  steps  to  avert  the  immediate  evil;  if  a  taboo 
imposed  by  a. chief  is  disregarded,  not  only  has  his  authority 
been  set  at  nought,  but  he,  and  in  the  second  place,  other 
members  of  the  community  may  suffer  if  the  real  offender 
gets  off  scot  free,  thanks  to  the  mana  which  enables  him  to 
(iefy  supernatural  sanctions.  The  importance  of  this  in  the 
evolution  of  law  and  order  is  manifest;  for  whereas,  a  chief 
would  not  intervene  to  protect  the  property  of  an  individual 
ttnply  to  punish  idiat  we  regard  as  a  transgression,  he  is  bound 
to  do  BO  when  a  taboo  is  broken.  That  the  taboo  may  be  of 
hts  own  imposition  does  not  affect  the  question,  for  he  is  bound 
to  observe  it  himself,  and  conversely  may  suffer  supernatural 
penalties  when  it  is  violated  by  another.  Just  as  blood-guilti- 
oess  may  be  wiped  out  by  composition,  the  violation  of  a  taboo 
inay  be  atoned  for  by  a  money  payment  or  similar  consideration 
for  the  revocation  oi  the  taboo;  this  compensation  seems  to 
bave  a  retrospective  effect,  and  thereby  removes  the  dangers 
brought  into  existence  by  the  violation. 

10.  Taboo  and  Moral  Obligation. — ^In  proportion  as  a  taboo 
becomes  a  custom  and  its  sanctions  fall  into  the  background 
uid  are  forgotten,  its  obligations  thus  transformed  are  one 
source  of  the  categorical  imperative,  the  distinguishing  feature 
of  which  is  that  it  is  non-rational  and  instinctive.  We.  are 
ignorant  of  the  origin  of  exogamy  and  the  prohibition  of  incest, 
the  sanctions  of  which  in  Australia  and  among  other  peoples 
of  low  culture  seem  to  be  purely  social,  for  as  a  rule  irregufar 
carriages  seem  to  be  regarded  simply  as  offences  against  tribal 
morality;  if  the  rules  were  originally  of  the  nature  of  taboos, 
^  transformation  into  customs  must  have  been  very  early, 
■ad  the  same  may  be  said  of  the  rules  by  which  the  relations 
^  members  of  the  same  kin  are  regulated. 


XI.  R0yat  and  PrksHy  TodiMl^-Anong  people  of  low  culture 
the  chief,  and  in  higher  cultures  the  king,  is  sometimes  held 
respon^le  for  the  order  of  nature,  the  increase  of  the  crops, 
and  the  welfare  of  hb  people  generally;  it  b  therefore  of  the 
highest  importance  that  nothing  shoiild  diminish  or  perturb 
hb  influence,  and,  as  a  logical  consequence,  the  life  of  the  king, 
and  to  a  less  degree  of  the  chief,  b  surrounded  with  a  compli- 
cated system  of  taboos  and  ritual  prohibitions.  Even  where 
thb  idea  of  the  magidan-king  or  chief  b  not  found,  hb  position 
b  an  expression  of  the  more  powerful  mana  dwelling  within  him; 
consequently  the  Icing  or  chief  may  not  come  in  contact  with 
the  common  folk,  for  fear  hb  touch  should  blast  them,  as 
lightning  withers  the  life  of  the  oak.  We  can  usually  see  why 
a  king  or  chief  must  hold  aloof  from  those  whom  he  might  injure, 
but  it  b  not  always  easy  to  see  the  basic  idea  of  the  taboos,  if 
such  they  be,  which  aim  at  protecting  the  potentate,  or.  ensuring 
hb  due  regulation  of  the  course  of  nature.  Some  African  kings 
may  not  see  the  sea;  another  may  not  lie  down  to  sleep;  in 
the  Mentawei  Islands  the  chief  will  die  who  during  an  interdict 
eats  at  the  same  time  as  common  people;  it  b  frequently  for- 
bidden to  see  the  king  partake  of  food.  At  a  further  stage 
of  evolution  these  taboos  degenerate  into  mere  rules  of.  etiquette, 
the  violation  of  which  involves  the  punishment  of  the  offender, 
but  the  punishment  b  justified  on  formal  grounds  only.  In 
eariy  society  the  king  and  the  priest  often  stand  veiy  near 
together;  just  as  we  find  a  war  chief  and  a  peace  chief,  so  we 
meet  with  political  and  religious  sovereigns.  Sometimes  the 
political  king  b  also  the  priest  and  therefore  sacred;  the  web  of 
ritual  prohibition  woven  round  him  may  result  in  the  creation 
of  a  secular  authority  b'ke  the  Tycoon  in  Japan,  who  can  rule 
the  state  without  reference  to  the  ceremonial  observances 
prescribed  for  the  nominal  sovereign.  Sometimes,  on  the  other 
hand,  the  priest  bears  the  title  of  king,  but  has  lost  even  the 
shadow  of  pob'tical  power  and  b  free  to  perform  his  priestly 
functions.  In  these,  however,  as  we  see  by  the  example  of  the 
flamen  dialis  at  Rome,  or  the  kings  of  fire  and  water  in  Cam- 
bodia, he  b  still  hedged  round  by  manifold  restrictions  as  a 
person  who  must  be  protected  from  doing  harm  to  others  or 
suffering  harm  himself.  In  the  exercise  of  his  priestly  functions 
he  is  called  upon  to  offer  sacrifice;  before  fulfilling  his  office 
he  is  often  required  to  submit  to  additional  ritual  prohibitions; 
hb  personal  sanctity,  already  great,  b  augmented,  and  his 
approach  to  the  sanctuary  facflitated.  Conversely,  the  sacrifice 
over,  he  performs  lustrid  rites,  in  part  to  free  himself  from 
the  taint  of  errors  of  ritual,  but  also  to  dcsacrallze  himself. 

12.  Funerary  and  Allied  Taboos. — ^Taboos  of  mourners,  widows, 
and  of  the  dead  are  common  all  the  world  over,  but  they  are 
especially  prominent  in  Melanesia.  These  are  explained  on  an 
animbtic  hypothesb  as  due  to  the  fear  of  the  dead  man's  spirit, 
but  we  seem  to  see  traces,  e.g.  in  Madagascar,  of  the  idea  that 
the  contagion  of  death  and  not  the  wrath  of  the  dead  is  the 
underlying  motive;  for  it  b  not  clear  why  the  soul  of  a  dead 
kinsman  should  necessarily  be  hostile.  With  funerary  taboos 
may  be  compared  taboos  of  warriors  both  on  and  after  an 
expedition,  taboos  of  hunters  during  the  chase  and  especially 
after*  killing  a  dangerous  animal,  taboos  of  cannibals,  and  on 
participants  in  all  other  ceremonies  which  involve  contact  with 
death  or  the  dead.  Temporary  seclusion  and  lustration  before 
return  to  ordinary  life  are  commonly  prescribed  for  all  in  this 
category,  even  though  their  connexion  with  the  dead  be  no 
closer  than  b  implied  in  consanguinity.  The  property  of  the 
dead  man  b  commonly  burnt  or  deposited  with  him  in  the 
grave,  in  part  as  a  protective  measure,  in  part  under  the  influence 
of  belief  in  the  continuity  of  this  and  the  future  life,  and  the 
need  of  supplying  him  with  'necessaries.  Burial  grounds  are 
avoided,  animals  or  plants  from  the  neighbourhood  are  not 
used  as  food.  Finally  the  name  of  the  dead  is  not  used,  partly 
for  fear  of  summoning  him  by  the  power  of  the  word,  but  partly 
also  from  a  conviction  that,  like  the  name  of  a  king  or  chief,  it 
is  too  holy  or  too  dangerous  for  common  use. 

13.  Taboos  of  the  5iV*.— Both  disease  and  death  are  unnatural 
in  the  eyes  of  the  savage;  they  are  often  the  result  of  the  magic 
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of  some  ^oony ;  but  they  may  also  brthe  xcsuh  vi  *n  iofiaction 
of  a  taboo.  Some  part  of  the  funerary  taboos  may  perhapa  be 
referred  to  this  belief;  whatever  be  the  case  with  taboos  of 
the  dead,  there  can  be  no  question  that  the  sick  are  secluded  or 
even  abandoned,  subjected  to  rites  of  purification  and  to  re* 
strictions  of  various  sorts,  not  because  their  malady  is  con< 
tagious  in  our  sense,  but  because  they  are  temporarily  taboo 
and  dangerous  to  the  health  of  the  community.  The  sick  have 
imposed  on  them  curative  as  wcU  as  prophylactic  taboos;  in 
Madagascar  the  sun  is  said  to  "  die  "  when  it  sets;  therefore 
it  is  forbidden  to  a  sick  man  to  look  upon  it  as  it  goes  down. 

14.  TaJboos  of  Women,  Sexual  Taboos,  Avoidatu^ — The  age  of 
puberty  is  especially  dangerous  for  both  sexes;  in  the  case  of 
a  woman  the  danger  is  not  so  much  for  herself  as  for  others, 
and  results  from  her  physiological  state;  this  danger  is  renewed 
with  each  successive  menstrual  period,  and  the  frequently  long 
seclusion  at  puberty  finds  a  parallel  in  ihie  .tmiversal  practice 
in  lower  stages  of  culture  of  separating  adult  females,  not  only 
from  males,  but  from  the  whole  of  the  community  at  such  periods. . 
At  puberty  ^Is  are  confined  for  months  or  even  years;  they 
may  not  see  the  sun  nor  touch  the  earth;  many  foods  are  for^ 
bidden  them,  and  special  costumes  are  prescribed  for  them,  as 
for  mourners.  The  expectant  mother  is  taboo  for  months  before 
the  birth  of  her  child,  and  her  disabilities  are  not  removed  for 
a  long  period  after  delivery.  Women  may  not  look  upon  the 
performance  of  rites  of  initiation  nor  of  secret  societies;  they 
may  not  eat  new  crops  in  New  Caledonia  till  long  after  the 
men  have  partaken  of  them;  they  may  often  not  approach 
the  men's  club-house.  Both  parents,  but  especially  the  mother, 
are  subjected  to  restrictions,  having  for  their  object  the  pre- 
servation of  the  health  of  the  unborn  or  newly  born  child. 
Women,  are  often  forbidden  to  eat  with  their  husbands;  nor 
may  they  share  his  labours^  especially  at  sea. 

The  relations  of  the  sexes  are  regulated  by  complicated  rules, 
but  they  arc  not  necessarily  taboos.  In  the  first  place,  la^'S  of 
exogamy  and  similar  regulations  limit  the  field  of  choic4;;  even 
where  no  obstacle  on  this  side  is  present  the  intercourse  of  the 
sexes  is  often,  especially  at  first,  hedged  round  with  numberless 
interdictions  and  rites.  Connected  with  the  rules  of  exogamy 
are  the  customs  of  avoidance,  which  prescribe  that  a  man  may 
not  speak  to  nor  even  look  at  his  mother-in-law,  sometimes  also 
his  father-in-law,  daughter,  and  other  relatives;  in  like  manner 
the  wife  must  avoid  the  husband's  relatives,  and  the  brother 
may  often  not  speak  to  the  »stcr. 

15.  Other  Taboos. — Taboos  of  various  kinds  are  imposed  on 
strangers,  on  sorcerers,  and  on  children.  Certain  places  are 
taboo;  taboos  protect  the  crops  and  ensure  that  landmarks 
are  not  removed.  In  fact  the  number  of  taboos  is  so  great 
that  it  is  impossible  to  mention  them  in  detail. 

16.  Distribution. — Although  taboo  is  a  Polynesian  word  the 
institution  is  far  from  being  restricted  to  Oceania.  Similar 
prohibitions,  though  they  seldoni  reached  the  Polynesian  level, 
are  found  in  America,  Africa,  and  especially  Madagascar,  North 
and  Central  Asia,  and-  among  the  non-Aryan  tribes  of  India. 
But  taboo  and  its  survivals  are  not  confined  to  the  uncivilized. 

17.  Developments  of  Taboo.^-lX  would  be  remarkable  if  a 
feature  which  has  taken  such  deep  root  in  the  custom  and 
belief  of  savage  and  barbarous  p^ples  did  not  leave  a  marked 
impress  on  the  faiths  of  higher  cultures.  Just  as  the  gods  have 
become  moral  pari  passu  with  mankind,  so  the  ceremonially 
clean  has  become  the' physically  and  morally  clean,  the  pure 
has  become  the  moral,  and  taboo  has  changed  its  name  to 
holiness.  At  a  certain  point  in  evolution  the  notion  of  unclean, 
sometimes  positive  and  implying  the  possession  of  dangerous* 
properties,  sometimes  negative  and  connoting  no  more  than 
mere  absence  of  holiness,  which  is  in  this  case  indistinguishable 
from  mana,  becomes  a  prominent  element  in  religion.  At  a 
later  stage  and  as  a  result  of  the  greater  weight  attached  to 
morality,  the  positive  uncleanncss  falls  into  the  background, 
leiving  onfyHhe  negatively  unclean,  the  unholy,  which  is  not 
19  itself  death-dealing,  but  may,  like  its  savage  analogue,  call 
down  on  the  community,  innocent  and  guilty  alike,  the  wrath, 


of  higher  powcn,  the  remedy  htShg,  not  so  mudK  Che  puitisb** 
ment  of  the  offender,  still  1^  mere  physical  purification,  but. 
their  moralized  analogues,  prayer,  fasting  and  repentance. 

z8.  Among  Ike  Greeks. — The  geaeral  word  for  taboo  among 
the  Greeks  in  &yos,  which  may  bear  the  aeoae  of  "  sacredness  " 
or  "  pollution ";  derivatives  occur  in  the  same   meanings. 
Usually,  however,  the  notions  of  sacred  aad  unclean  aredis- 
tingui^ied  by  the  use  of  different  terms  from  this  root,  Ayp^- 
for  sacred,  ivarffi  ioT  unclean  or  accursed.    The  rules  of /the- 
Greek  dYivU  (season  of  taboo)  do  not  differ  markedly  from- 
those  of  the  Polynesian.    Corresponding  to  the  war-td^xM  of 
Oceania  we  find  in  Homer  that  the  army  (Od.  xxiv.  gi)  .and  the 
sentinel  (//.  x.  56,  xxiv,  6S1)  are  saci^;  and  we  leorn  from 
Plato  that  warriors  never  eat  fish,  from  which  indeed  there  was 
a  general  custom  of  abstinence  except  under  the  pressure  of 
famine.    The   epithets  lep6s,    Sioi,  &c.,  which  may  point  to 
beliefs  similar  to  those  of  Poly ncsiay. are  applied  to  chiefs  and 
kings,  and  further  to  the  swineherd,  thus  suggesting  that  the 
pig,  which  bore  a  mixed  reputation  for  holiness  and  ttncleanness 
(ceremonial)  both  in  Egypt  and  west  Asia,  was  similarly  re- 
garded in  Greece, 

19.  Among  the  Romans, —Tht  term  for  taboo  is  sacer;  any 
one  who  removed  a  landmark  became  sacer  and  was  outlawed, 
any  citizen  having  the  right  to  kill  him.  Consecratio  capitis  U 
bonorum  was  the  term  for  devotion  to  the  nether  gods.  The 
flamen  dialis  and  his  wife  were  hedged  in  by  a  perfect  network 
of  ritual  prohibitions;  he  might  not  ride  upon  nor  even  touch 
a  horse;  his  eyes  might  not  fall  on  an  army  under  arms;  he 
might  sot  walk  imder  a  vine;  he  might  not  name  a  goat,  raw 
meat,  beans,  ivy,  a  dog,  and  so  on;  his  hair  might  be  cut  only 
by  a  freeman;  he  might  not  touch  a  corpse.  The  ilanunica 
might  not  comb  her  hair  at  cerium .  festivals;  she  was  taboo 
(feriata)  after  hearing  thunder  till  she  had  purified  herself  by  a 
sacrifice.    The  Roman  feriae  were  periods  of  taboo. 

20.  Among  the  Jews. — ^The  Hebrew  for  holy  is  ^  which 
means  "separated,  cut  off,"  while  its  correlative  ^  means 
"  open  for  common  use  ";  another  sense  of  sacer  is  conveyed 
by  o-n  "accursed,  devoted  to  destruction."  .  Holiness  is 
transmissible  by  contact  (Ezek.  xHv.  29,  xlvL  30;  Ex.  xxix.  37; 
Lev.  vL  27).  It  is  distinct  from  purity  in  the  moral  sense;  the 
names  of  the  hieroduli  o'chQ  and  hierodula  tit[h;f  are 
connected  with  the  word  i^.  Taboo  among  the  Jews 
are:  (i)  things  connected  with  Jehovah,  his  name  is  holy  and 
terrible;  his  arm  is  holy;  holy  places  are  tabop  (see  Sanctuary); 
the  ark  is  actively  dangerous,  and  Uzzah,  no  less  than  the  men 
of  Bethshemesh,  pays  the  penalty  for  too  nearly  approaching 
it;  (2)  the  Nazarite  might  not  partake  of  certain  foods,  nor 
touch  a  dead  body  nor  shave  his  head,  which  was  specially 
sacred;  (3)  in  fact  any  one  who  touched  a  dead  body  was 
unclean  and  could  communicate  his  uncleanncss  to  others; 
(4)  the  birth  of  a  child  made  the  mother  taboo;  she  was  required 
to  purify  herself;  (5)  leprosy,  menstruation,  an^  sexual  functions 
generally  occasioned  longer  or  shorter  periods  of  unc^ianness; 
and  warriors,  who  were  taboo  on  a  campaign,  were  required 
to  observe  continence;  (6)  certain  foods  were  taboo,  and  the 
uncleanncss  might  be  communicated  to  an  earthen  vessel, 
which,  under  certain  circumstances,  would  be  t^rokcn,  like  a 
pot  in  Polynesia;  (7)  the  use  of  iron  was  forbidden  in  the 
construction  of  the  temple;  (8)  a  field  sown  with  different  kinds 
of  herbs  "  becomes  holy  ";  and  (9)  bystanders  are  warned  not 
to  approach  a  heathen  rite,  lest  they  be  "  sanctified  ";  (10)  to 
the  Polynesian  interdicts,  often  termed  taboos,  corresponded 
certain  periods  of  time,  such  as  the  Sabbath  and  the  Jubilee 
year,  but  these  are  not  connected  with  taboo  proper. 

B18LIOGR  A  PHY. — For  the  definition  of  taboo  see  E.  Tregear,  Maori  . 
CemparaHioe  Dictitmary,  s.v.  On  the  Polynesian  taboo  aee  Waitz- 
Gerland,  AnJkropologie  der  Natur-Vdilurt  vi.  343*-363  and  the 
authorities  there  quoted;  EUis,  Polynesian  Researches,  iv.  385, 
sq.  of  the  3nd  ed.:  Turner,  Nineteen  Years  in  Polynesia,  n.  201  sq.; 
do.,  Samoa,  p.  185  sq,;  Old  New  Zealand,  by  a  Pakeha  Maori, 
vii.-xii.;  Cook,  Voydj^s  (1809).  v.  427  »q..  vti.  14ft  sq..Acj^  On 
Melanesia  tee  Marillier  in  Bibliotkifne  de  lleole  des  ilauus  Etudea 
Retitieusff,  yi\.  35774:  Codrington.  The  Melanesians.  pauim,*  On 
Micronesia  we  Waitz-Gerland,  op.£it.  v^  ii.  147  sq.  On  the  Malaya  . 
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aS9^a65-«65.  344-351.  *c  ^J^»^^f^^  SHJlST^Iu^ 
tt  talimtsme:  for  tbe  Jc«i  ne  Haacuws.  DtcHmary  cf  tkt  Biik,  n. 
3S.  394:  tv.825.  For  dM  Semites  ae»RobertKMiSintb.it«MfftM«f 
lt«  Mdn,  ^ouuM.  For  a  eenena  diaoiimoo  of  taboo  •»  MsrillMr. 
fee  dt..  T.  Gevep.  do.  For  sexual  tabooa  aae  Oavlesr,  J/ytfic 
Ab».  and  in  Jomu  Aulh.  Inst,  xxhr  116.  319.  43l>.  For  tabooB  of 
commensaUty  see  Crawley  in  Folklon,  vi.  13a.  See.  also  Hubcn 
and  Mauss  in  Ammie  Ssosls^tfac.  iL  997-138  on  sacrifioe:  and  vii. 
Io8.onjiiaj(a;  Durkhekn,  •6.1. 38-70  on  incest  and  exogamy;  Mnoas 
in  Ram  dt  Vkutoin  des  nhpons,  xxxv  49-60  on  taboo  and  penal 
hw;  J.  G.  Fraser.  CMe*  Bmgk,  i.  297-464  on  royal  and  pnestly 
taboos,  abo  iii.  i«i34.  aoi-«36,  463->i467:  J.  l>ichmann,  articles  on 
**  La  Fascination  "  in  JTiCfiUMK.  18S1 .  Ac :  J  G.  Ftaaer.  on  burial  rites, 
in  ysnnc.  Antk.  ImL,  xv.  64  sq.  For  parity  and  holiness  in  tbe  OM 
Tesument  see  Baudissm,  SUmm,  ii.  3-142;  for  wtana  see  /ntor- 
matUnuda  Ankw/Sr  Elkiugr^pkU,  viL  332.  (N.  W.  T.) 

TABOR*  a  town  in  western  Bohemia,  on  the  Ftancis-Josepli 
cailway,  104  kiloinetres  from  Prague.  Pop.  (190&)  10,70(3. 
It  is  tlie  chief  town  of  a  government  district  and  the  seat  of 
a  provincial  law-court,  and  also  of  an  industrial  school.  The 
town  was  founded  in  1420  by  the  more  advanced  party  of  the 
church-reformers  or  Hussites,  who,  as  it  became  their  centre, 
soon  began  to  be  known  as  the  Taborites.  The  town  is 
situated  on  the  summit  of  an  isolated  hill  separated  from  the 
turrounding  country  by  the  Luznke  stream  and  by  an  extensive* 
pond,  to  which  the  Hussites  gave  the  biblical  name  of  Jordan. 
Tbe  historical  importance  of  the  dty  of  Tabor  only  ceased 
when  it  was  captured  by  King  George  of  Podftrad  m  1452. 
Though  a  large  part  of  the  ancient  fortifications  has  recently 
been  demolished.  Tabor— or  Hradiste  Hory  Tabor,  the  castle 
of  the  Tabor  HiU,  as  it  was  called  in  the  Hussite  period—has 
still  preserved  many  memorials  of  its  past  fame.  In  the  centre 
of  the  city  is  the  market-place  (ryaJk).  Only  very  narrow 
streets  lead  to  it,  to  render  the  approach  to  it  more  difficult  in 
time  of  war.  In  the  cdatre  of  the  market-place  is  the  statue  of 
2i2ka.  the  greatest  of  the  Taborite  leaders.  Here  also  is  the 
dJacona]  church,  buHt  in  1516  in  the  style  of  the  Bohemian 
Renaissance,  and  the  town  hall,  in  connexion  with  which  a 
museum  has  been  founded^  which  contains  interesting  memorials 
of  the  Hussite  period.  Some  parts  of  the  andettt  fortifications 
and  the  very  ancient  Kotnov  tower  also  stlQ  exist.  ' 

See  Thn-.  Hradiste  Hory  Tabor  (1895). 

TABRIZ,  the  capital  of  the  province  of  Azerbaijan  m  Persia, 
situated  in  the  valley  of  the  Aji  Chai,  "  Bitter  River,"  at  an 
elevation  of  4400  ft.  in  38**  4'  N.,  46"*  i&'  E.  Based  on  a 
census  taken  in  187 1  the  populatioa  of  Tabriz  was  in  1881 
estimated  at  165,000,  and  b  now  said  to  be  4boUt'  900,060. 

Tbe  popular  etymology  of  the  name  Tabriz  from  toft » fever, 
rbapourer  away  (verb,  rikhtan—povn  away,  flow;  German 
riesetn?),  hence  '*  i^Bver-destroying,"  is  erroneous  and  was 
invented  in  modem  times.  It  is  related  that  Zobeideh,  the  wife 
of  Harun-al-Rashid,  founded  the  town  In  791  after  recovering 
there  from  fever,  but  the  earlier  chronicles  give  no  suppori  to 
this  statement,  and  it  is  nowhere  recorded  that  Zobeideh  ever 
visited  Azerbailan,  and  the  name  Tabriz  .was  known  many 
centuries  before  her  time.  In  1842  Hammer^Purgstall  correctly 
explained  the  name  as  meaning  the  "  warm-flowing  '*  {tab" 
warm,  same  root  &s  tep  In"  tepid  ")  from  some  warm  mineral 
springs  in  the  neighbourhood,  and  compared  it  witji  the  synony* 
nnous  Teplitz  {n  Bohetnia.  In  old  Armenian  histories  the  name 
is  Tavresh,  which  means  the  same.  The  popular  pronunciation 
to  and  Uiu  for  tab  has  given  rise  to  the  spellings  Toris  and  Tauris 
met  with  in  older  traveilem  and  used  even  now. 

Overlooking  the  valley  on  the  NJB.  and  N.  are  bold  bare  rocks, 
whQc  to  the  S  rises  the  majestic  cone  of  Sahaod  (ia,ooo  ft.). 
The  town  possesses  few  buildings  of  note,  and  of  tbe  extensive 
ruins  few  merit  attention.  The  ark,  or  citadel,  in  the  south* 
west  extremity  of  the  city,  now  used  as  an  arsenal,  is  a  noble 
building  of  burnt  brick  with  mighty  walls  and  a  tower  120  ft.  in 
height.  Among  the  r\dns  of  old  Tabriz  the  sepulchre  of  the 
Mongol  king,  Ghasan  Khan  (x  995-1304),  in  a  quarter  once  known 
as  Shanb  (generally  pronounced  Sham  and  SbSm)  i  Ghazan,  b 
no  longer  to  be  distinguished  except  as  part  of  a  huge  tumuhis. 
The  great  shanb  (cupola  or  dome)  and  other  buildings  erected 


by'Gbim  iMedi»diNpp«*Kd.  TImt  stood  about  2  m.  S.W. 
from  tlie  nodcni  town,  but  far  within  the  original  twundaries. 
The  **  spacioos  arches  of  stone  and  other  vestiges  of  departed 
malesty,**  with  which  Ker  Porter  found  it  surrounded  in  xSxt, 
were  possibly  remains  of  the  eoHege  {mtdrtsitk)  and  monasteiy 
(uHBk)  where  Iba  BatUta  foond  shelter  during  his  visit  to  tbe 
locaKty.  On  the  eastern  ade  of  the  dty  stand  the  ruins  of  the 
Ifesjed  i  Jehan  Shah,  commonly  known  as  the  Masjed  i  Rebod, 
or  *'  Blue  Moeque,"  from  the  blue  glased  tiles  which  cover  its 
walb.  II  was  baift  by  Jehan  Shah  of  the  Kara  Euyunli,  or 
Black  Sheep  dynasty  (1437^1467).*  Tabriz  is  cdchrated  as  one 
of  the  m<»t  healthy  dties  in  Persia. 

Tabriz  was  for  a  long  period  tbe  emporium  for  the  tnde  of 
Persia  on  the  west,  but  since  the  opening  of  the  railway  through 
the  Caacasus  and  greater  facilities  for  transport  on  the  Caspian, 
much  of  its  trade  with  Russia  has  been  diverted  to  Astara  and 
Resht,  while  the  insecurity  on  the  Tahriz«Trehizond  route  anee 
1678  hi»  diverted  much  CDmmeKe  to  the  Bagdad  road.  -  Aoooni- 
ing  to  coqsular  reports  the  value  of  the  exports  and  imports 
which  passed  through  the  Tabriz  custom-house  during  the  years 
1867^3  averaged  £593.800  and  £1,226,660  (total  for  the  year, 
£1,820,460);  the  averages  for  the  six  years  2893-9  were 
£2i2,88oaafd  £s44tS30.  There  are  reasons  to  believe  that  these 
values  were  con^khsrably  understated.  For  the  year  1898-9 
the  present  vriter  obtained  figures  directly  from  the  books  kept 
by  the  custom-house  official  at  Tsbite,  and  although,  as  this 
official  informed  him,  some  important  items  had  not  been 
entered  at  all,  the  value  of  the  exports  and  imports  shown  in 
the  books  esueded  that  of  the  connlar  reports  by  about  10  per 
cent.  Since  that  time  the  customs  of  Azerbaijan  have  been 
taken  over  by  the  central  customs  department  under  Belgian 
officials,  and  it  is  stated  that  the  trade  has  not  decreased. 
British,  Russian,  Fsench,  Turkish  and  Austrian  consulates  and  a 
few  European  commercial  firms  are  established  at  Tabriz;  there 
are  also  post  and  telegraph  offices.  Tabriz  has  suffered  much 
from  earthquakes,  notably  in  858,  1042  and  1721,  each  time 
with  almost  complete  destruction  of  the  city.  (A.  H.-S.) 

TABTJLARIUM  {tabula^  board,  picture,  also  archives,  records)* 
the  architectural  term  given  to  the  Record  office  in  andent  Rome, 
which  was  built  by  Q.  Lotatius  Catulus,  the  conqueror  of  the 
Cimbri.  It  was  situated  on  the  west  dde  of  tbe  Forum  Ronoanum, 
and  its  great  corridor,  220  ft  long,  raised  50  ft.  above  the  forum 
on  a  massive  substructure,  is  still  partly  preserved.  This 
corridor  was  lighted  through  a  series  of  arches  divided  by  semi- 
detached ^lumns  of  the  Doric  order,  the  earliest  example  of 
this  class  of  decoration,  which  in  the  Theatre  of  Marcellus,  tbe 
Colosseum,  and  all  the  great  amphitheatres  throughout  the 
Roman  empire  constituted  the  decorative  treatment  of  the  wall 
scurf  ace  and  gave  scale  to  the  structure.  Traces  of  an  upper  cor- 
ridor with  semi-detached  columns  of  the  Ionic  order  have  been 
found  in  the  Tabularium,  but  this  structure  was  much  changed 
in  the  13th  century,  when  the  Palace  of  the  Senators  was  built. 

TACHEOHBTRT  (from  Gr.  taxf^,  quick;  f/iirpov,  a  measure), 
a  system  of  rapid  surveying,  by  which  the  positions,  both 
horizontal  and  vertical,  of  points  on  the  earth's  surface  relatively 
to  one  another  are  determined  without  using  a  Chain  or  tape 
or  a  separate  levelling  instrument.  The  ordinary  methods  of 
surveying  with  a  theodolite,  chain,  and  levelling  instrument 
(see  Surveying)  are  fairly  satisfactory  when  the  ground  is 
pretty  dear  of  obstructions  and  not  very  precipitous,  but  it 
becomes  extremely  cumbrous. when  the  ground  is  much  covered 
with  bush,  or  broken  up  hy  ravines.  Chain  measurements  are 
then  both  slow  and  liable  to  considerable  error;  the  levelling, 
too,  is  carried  on  at  great  disadvantage  in  point  of  speed,  thou^ 
without  serious  loss  of  accuracy.  These  difficulties  led  to  the 
introduction  of  tacheometry,  in  which,  instead  of  the  pole 
formerly  employed  to  mark  a  point,  a  staff  similar  to  a  level  staff 
ia  used.  This  is  marked  with  heights  frtMn  tbe  foot,  and  is  gradu- 
ated according  to  the  foroi  of  tacheometer.  hi  use.  The  azimuth 
angle  is  determined  as  formedy*    The  horizontal  distance  ia 

^  This  mosque  is  popularly  attributed  to  Ghazan  Khan  (end  of 
I3tfa  century).  ••  •• 
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inferred  either  from  the  vertical'  tngle  inchided  between  two 
well-defined  points  on  the  ftaff  and  the  known  dittance  between 
them,  or  by  readings  o£  the  staff  indicated  by  two  fixed  wires 
in  the  diaphragm  of  the  telescope.  The  difference  of  height  is 
computed  from  the  angle  of  depression  or  elevation  of  a  fixed 
point  on  the  ftaff  ^and  the  horixontal  distance  already  obtained. 
Thus  all  the  measurements  requisite  to  locate  a  point  both  verti- 
cally and  horixontally  with  reference  to  the  point  where  the 
tacheometer  is  centred  are  determined  by  an  observer  at  the 
instrument  without  any  assistance  beyond  that  of  a  man  to 
hold  the  staff. 

The  simplest  syttem  of  tacheometry  employi  a  theoffolite  with- 
out additions  of  any  kind,  and  the  horisontal  and  vertical  dutances 
are  obtained  from  the  an|^  of  depression  or  elevation  of 
•••  two  well-defined  points  on  a  staff  at  known  heights  from 
the  foot,  the  statt  being  held  yertically.  In  fig-  i  let  T 
be  the  telescope  of  a  theodolite  centred  over  the  point  C, 
and  let  AB  be  the  staff  heM  truly  vertkal  on  the  ground  at  A.  Let 
P  and  P  be  the  two  wtU-defiaed  narks  on  the  face  of  the  staff. 


Fic  I. 

both  of  them  at  known  heights  above  A.  and  enclosing  a  distance 
PP'^s  between  them.  Let  «  and  /S  be  the  measured  angles  of 
elevation  of  P  and  P*,  and  let  d  be  the  horixontal  distance  TM  of 
the  staff  from  the  theodolite,  and  k  the  height  PM  of  P  above  T. 
Then  unce 

P'M  i-tf  tan  0  and  PM  md  tan  a, 
we  have  j-PM-PM-dCun/^-taa  «). 


Therefore        d^       j^  * 


» tan  • 
'tan /3— tan  A 


If  TC,  the  height  of  the  rotation  axis  of  the  telescope  above  the 

rund,  ^q,  and  if  AP*^.  then  the  height  ci  A  above  C  b  A-^-j-j. 
as  is  usually  the  case,  a  number  of  points  are  determined 
from  one  station  of  the  theodolite,  and  kx,  At,  A*,  &c..  be  the 
values  of  h  for  the  different  points  Ai,  Aa,  A|,  &c.,  then  the 
difference  of  level  of  Ai  and  As  will  be  A|-A|,  that  of  A|  and 
Ai  will  be  hj-hi,  and  so  on.  To  ensure  the  essential  condition 
that  the  staff  is  held  vertical,  it  is  usually  provided  with  a 
small  circular  spirit-level,  and  the  staff-holaer  must  always 
keep  the  bubble  in  the  centre  of  its  run.  No  gradttation 
of  the  staff  is  required  beyond  two  well-defined  black  lines 
acrosv  the  wfaire  face  at  P  and  P',  but  the  marks  can  be 
very  usefully  supplemented  by  wings  fastened  on  the  two 
sides  of  the  sun,  having  their  tops  at  right  angles  to  the 
staff,  at  the  same  height  as  the  points  P  and  F,  and 
forming  a  continuation  of  the  black  lines.  A  convenient 
length  for  the  staff  m  12  ft.,  with  the  point  P  2  ft.  from 
the  foot,  and  the  point  P*  at  the  top  ot  the  staff,  so  that 

Ji^IOft. 

With  the  above  arrangement  the  staff  can  easily  be  read 
with  a  s-inch  theodolite  at  half  a  mile  distance.    But  while  it  . 
is  frequently  very  useful  to  determine  approximately  points 
a  long  way  off,  the  determinations  will  not  be  nearly  so 
accurate  as  those  of  near  points.    Thus  suppose  that  the 
distance  of  the  staff  is  cf.  and  the  intercept  on  the  staff  is  s,  and 
suppose  that  the  personal  and  instrumental  error  is  t«  («  being 
the  angle  subtended  by  s  at  the  telescope) ;  then  since 
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Therefore  hd,  the  distance  error.  Is  given  by  the  equation 
U  — ««(!*+ ff*)/! .  But  at  disunces  of  5  chains  or  more  «■  will 
be  very  small  compared  with  i*  and  may  be  neglected,  so  that 
W  «  -6a.(Pls.  Since  ia  may  be  considered  as  consunt  for  all  disunces 
where  the  staff  can  be  distinctly  read,  the  distance  error  increases  as 
the  square  of  the  disunce.  With  small  theodolites,  where  special  care 
has  not  been  given  to  the  graduating  and  reading  of  the  vertical  drcle, 
H  will  probably  amount  to  about  so*.  At  a  quarter  of  a  mile 
excellent  work  can  be  done.  In  carrying  on  a  traverse  line  by  this 
method  with  sutions  10  or  i a  chains  apart,  the  theodolite  being  set  up 
at  points  about  midway  between  the  sutions,  the  probable  disunce 
error  in  a  mile  is  about  3}  ft.,  and  the  probable  level  error  about  4  in. 
In  35  miles  these  probable  errors  would  correspond  to  about  18  ft. 
and  ao  in.  respectively.   This  system  of  tacheometry  is  well  adapted 


lor  distant  readings,  and  fiom  the  gnat  MnpBdCy  of  dtt  obaervatioas 
there  b  little  likeUhood  of  errors  in  the  neld.  But  the  reduction 
work  is  rather  heavier  than  b  the  case  with  some  of  the  tacheometers 
described  below.  Since  the  accuracy  of  the  method  depends 
entirely  upon  the  accurecy  with  which  the  vertk:al  angles  are 
measured,  it  b  advisable  that  the  vertical  drde  should  be  as  large 
as  possible,  very  finely  and  accurately  divided,  and  fitted  with  good 
verniers  and  microscopes. 

In  Eckhold's  omnimeter  the  vertical  drde  of  the  theodolite  b  dis* 
pensed  with,  and  a  saving  of  reduction  work  b  effected  by  reading, 
not  the  vertical  angrles  themselves,  but  the  ungents  of  the  angles. 

In  the  Ziegler-flafer  tache^raph  the  Ungenu  are  resd  not 
horieontally*  but  vertically,  anathe 'anangement  b  as  follows.— 
In  fig.  3  O  b  the  axis  of  rotation  of  the  telescope;  mn  u  the  axbl 
line  of  a  sted  bolt,  which  carries  on  iu  top  a  knife-edge,  on  which 
the  telescope  resu  by  means  oS  an  agate  plate.  The  bolt  b  carried 
by  a  slide  in  which  it  can  be  raised  or  lowered  by  a  micrometer  screw 
fitted  with  a  graduated  head  The  slide  plays  between  the  vertical 
cheeks  of  a  standard  rigidly  atUched  to  the  frame  of  the  instrument, 
and  it  can  be  raised  or  Towered  by  a  rack  and  pinion  The  telescope, 
which  resU  on  the  knife-edge,  lolbws  the  movement  of  the  bolt 
The  slide  carries  on  one  side  a  vernier  by  which  to  read  the  divisions 
on  a  scale  fixed  to  one  of  the  vertical  legs  of  the  sundard.  and  the 
zero  point  0  of  the  scale  is  the  point  where  the  horizontal  plane 
through  O  cuts  the  scale  when  the  plane-Uble  or  upper  plate  of  the 
theodolite  b  truly  levd.  The  scale  b  graduated  in  divi^uons,  each 
of  which  is  the  riith  part  of  the  disunce  Oo,  or  h.  The  head  of  the 
micrometer  screw  which  raises  or  lowers  the  steel  bolt  in  the  slide  is 
graduated  with  a  zero  mark  and  with  marks  corresponding  to  a 
vertical  movement  ci  the  knife-edge  of  Tiv^>/v^>  &c-  Ttie  instrument 
is  used  as  follows: — Let  AB  be  the  surface  of  the  ground,  and  EC 
a  staff  held  vertically  at  B,  and  let  CB  be  produced  to  meet  the 
horizontal  line  through  O  in  M.  Let  the  head  of  the  micrometer 
screw  be  turned  till  the  zero  division  is  exactly  under  the  pointer. 
Let  p  be  the  zero  division  on  the  staff,  and  let  the  slide  and  bolt 
be  raised  by  the  rack  and  pinion  movement  till  the  axb  of  the 
telescope  b  directed  towards  p.  Let  v  be  the  point  where  the  fine 
O^  cuts  ma,  and  let  the  Ungent  reading  ov  be  uken  on  the  scale. 
Then  let  the  telescope  be  lowered  by  the  micrometer  screw  in  the 
slide  till  the  division  on  the  head  of  the  screw  marked  i  is  exactly 
under  the  pointer;  the  knife-edge  of  the  bolt  has  then  been  kiwered 
through  a  dbunce  vt  equal  to  A/ioo.  Let  0  be  the  point  on  the  staff 
where  the  line  0/  cuts  it.  and  let  the  reading  at  q  be  taken.  Then 
since  the  triangles  between  O  and  mn  and  O  and  CM  are  vimilar 
to  each  other,  and  vl  is  rivth  of  O0,  therefore  pq  will  be  riv^h 
of  OM,  or  OM<»iooXPq  Thb  gives  the  horizontal  dbtance 
of  the  staff  from  O  and  the  vertical  disunce  pM  of  p  above 
O  b  OM  tan  MOp-OMXov/Op.  and  since  00  has  been  read  in 


Fic.  2. 

parts  of  whkh  Oe  contains  100.  the  dbunce  pM  is  readily  obtained 
if  the  difference  of  elevation  of  B  and  A  be  required,  the  hdgKt 
^M  must  be  reduced  by  pB  and  increased  by  OA,  both  known 
quantities.  By  this  arrangement  the  reduction  work  of  the  ohserva- 
tioos  b  rendered  extremdy  simple,  and  can  readily  be  performed 
in  the  fidd.  The  instrument  b  well  adi^ited  for  use  with  the  plane- 
ubie 

Tacheometers  in  which  the  horizontal  disunce  of  the  staff  from 
the  telescope  b  deduced  from  the  readings  of  the  staff  indicated 
by  two  fued  wires  in  the  diaphragm  of  the  tclesct^ie  will  «#««• 
now  be  considered.  In  fig.  3  BC  b  a  duphragm  fixed  jgntknt 
in  a  tube  having  fine  horizontal  wires  at  B  and  C.  Let 
the  end  E  of  the  tube  be  dosed  by  a  disk  which  has  a  minute  hole  at 
E.  to  which  the  eye  can  be  applied  If  P  and  D  be  the  points  on  a 
vertical  staff  at  which  the  lines  EB  and  EC  are  observed  to  cut  the 
suff,  so  that  the  intercept  PD  is  known,  then  from  similar  triangles 
ED  -  (EC/BC)PD.  and  since  EC  and  BC  are  constant,  ED  vanes  as 
PD.  If,  for  Insunce,  PD  has  a  ceruin  observed  value  when  the  staff 
is  hdd  at  a  certain  disunce  ED.  and  has  exactly  half  that  value 
when  the  staff  is  hdd  at  another  dbunce  ED*,  than  the  dbtanct 
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proporaonarf  to  the  refedinf  on  the 'stall.  'Thus  if  the  suff  b« 
miuMy^  giaduaied,  the  diatance  f torn  O  can  be  Immediately  deduced 
f renf  the  readiag.  Alao«  as'  beforer  if  the  telescope  be  indmed  at  an 
angle  « to  the  borizontalf  the  distance  OT  inferred  from  the  namber 
of  graduationsiaST  mutt  be  muhipiied  by  coi^  a  togive  tlie  horironial 
(fotanos  of  O  from  T,  «nd  the.  hotisotital  diuanoe  so  obtained  must 
be  multiplied  by  tan  a  to  obtain  the  vertical  distance  of  T  from  O. 

The  incokrvenienoe  of  the  reduction  work  necessary  to  obtain 
the  horizontal  and  vertical  distances  produced  the  Wagner-Feunel 
tacheometer,  by  which  the  distances  can  be  read  directly  from  the 
instrument,  m  is  seen  from  fig.  7,  three  scales  are  provided,  to 
measure  the  inclined  distaope,  the  horizontal  distance,  and  the 
vertical  distance  respectively. '  AU  three  are  arranged  in  a  plane 
parallel  to  the  plane  in  which  the  telescope  turns.  The  inclined 
scale  is  attachea  to  the  telescope  exactly^  parallel  to  its  line  of 
collimation,  and  moves  with  it.  The  hontoatal  scale  is  fixed  to 
the  upper  horizontal  plate  of  the  theodolite.  The  vertical  scale  is 
on  the  vertical  edee  of  a  right-angled  triangle,  which  can  be  slid 
along  on  the  top  01  the  horizontal  scale..  The  inclined  scale  carries 
a  slide  which  is  provided  with  two  verniers.  One  ol  these  is  parallel 
to  the  inclined  scale,  and  is  for.  the  purpose  of  setting  off  on  the 
scale  (in  terms  of  the  divisions  on,  the  scale)  the  inclined  distance 
df  the  staff'  from  the  axis  of  rotation  of  the  telescope.  The  other 
turns  on  a  pivot  whose  centre  b  accurately  in  the  edge  of  the  inclined 
•cale  at  the  point  where  the  zexo  divi$ion  of  the  inclined  vernier 


Fig.  7. 

cuts  the  edge,  and  Is  for  the  purpose  of  reading  the  vertical  scale: 
H  can  be  turned  on  its  pivot  so  as  to  be  vertical  whatever  may  be 
the  inclination  of  the  telescope.  Moreover,  since  the  dfslarfce 
from  the  centre  of  the  pivot  to  the  zero  of  the  vernier  is  always 
constant  and  known,  the  vertical  scale  can  be  greduatcd  so  t4iat 
the  reading  of  the  vernier  gives  the'  height  (in  terms  of  the  division 
on  the  scaM)  of  the  staff  above  the  axis  of  rotation  of  the  telescope. 
The  horizontal  scale  attached  to  the  horizontal  fAate  of  the  theodohte 
b  read  by  means  of  a  vernier  carried  by  the  triangle.  Tb  ascertain 
the  horizontal  dnd  vertical  distances  of  the  point  on  the  staff  which 
is  cut  by  the  middle  wine  in  the  diaphragm  of  the  telebcope  from  the 
rotation  axis  of  the  telescope,  the  inclined  distance  of  the  point  on 
the  staff  is  read  by  means  of  the  wires,  as  in  Porro's  tachepmeter. 
This  distance  (in  term*  of  the  divisions)  is  then  set  off  on  the  inclined 
aeate  by  means  of  the  incffned  vernier,  and  the  vertical  ecale  ofki  tM 
trianele  Is  moved  up  to  the  vertical  vernier,  which  is  adjusted  to 
its  edge.  With  proper  aracfuation  of  the  horizontal  ana  vertical 
scales  the  horizontal  ana  Venical  distances  Can  be  at  once  read  off 
09  the  scales.  This  method,  however,  requires  that  the  staff  be 
Iwd  «>  that  its  face  is  perpendicular  to  the  line  of  sight,  which  is 
^ore  trotibleaome  than  holding  the  staff  vertical. 
'  AuTHORiTiBS.— Broogii  on  "  Tacheometiy,"  Proe,  InsL  C.B„ 
tpl.  xcL  Pierce  on  the  "  Use  o£  the  Plane  TaWe."  ibid,  vol.  oicii. 
Kennedy  qn  the  "  Tachcometer,"  tbidt  vol.  xtijb.  Airy  od  the 
'*  Probaole  Errors  of  Surveyihg  by  Vertical  AnnlMf**  ibid.  voL  c|. 
Middleton  on  "  Observations  in  TacheoroetrV?'  ibid.  ^oL  cxvi. 
Young  on  "  Surveying  with  the  OmnimeterJ'  ibid,  vol.  cxvii. 
},  BrMges-Lee  •»  .  eho«pgrapbic  Surveying;'  traiu.  Soc.  ^Kfia... 
vol.  lor  1899.  '*The  Ziegler-Hager  Tacheograph,"  EnftneeJing, 
voL  Ixv.  <W.^«.>  * 

TACHIBHLTT,  a  town  of  China,  In  the  proviace  ofSxc-ch  *uen. 
It  it  the  great  tea  mart  for  Tibet,  and  from  Tachieolu  the  two 
lrade»routcft.  Um  Gy*  laA'  and  the  Chaaf  bwi)  div«ge,  the 
former  to  LMlakli  aftd  thoiatMr  t*iKaili«ar« 


'  YAOBtLYTS,  or  TaikfLrttS  (Irdm  Cr.  rtJxJk,  twtft', 
Xuctr,  to  dissolve,  meaning  "  easily  fused,"  though  some  have 
erroneously  interpreted  it  as  "easily  soluble  in  acids ")i  in 
petrology,  the  vitreous  forma  of  the  basic  igneous  rocks;  in 
other  words,  they  are  basaltic  obsidians.  They  are  t)lack  in 
colour,  dark  brown  in  the  thinnest  sections,  with  a,  resinous 
lustre  and  the  appearance  of  pitch,  often  more  or  less  vesicular 
and  sometimes  spherulitic.  They  are  very  brittle,  and  break 
down  readily  under  the  hammer.  Small  crystals  of  felspar  or 
of  olivine  axe  sometimes  visible  in  them  with  the  unaided  eye. 
All  tachylytes  weather  rather  easily^  and  by  oxidation  of  their 
iron  become  dark  brown  or  red.  Three  modes  of  occutrence 
characterize  this  rock.  In  all  cases  they  are  found  under 
conditions  which  imply  rapid  cooling,  but  they  are  much  less 
common  than  acid  volcanic  glasses  (or  obsidians) ,  the  reason  being 
apiMLfehtly  that  tUe  basic  rocks  have  a  stronger  tendency  lo 
crystallize,  partly  because  they  are  more  liquid  and  the  molecules 
have  more  freedom  to  arrange  themselves  in  crystalline  order.  ^  ~ 
The  fine  scoria  ashes  or  "  cinders  **  thrown  out  by  basaltic 
volcanoes  are  often  spongy  masses  of  tachylyte  with  only  a  few 
larger  crystals  or  phenocrysts  imbedded  in  black  glass.  Such 
tachylyte  bombs  and  ^cona  are  frequent  in  IcclandT  Auvergne, 
StromboU.  Etna,  and  are  very  common  also  in  the  ash  beds  or  tuffs 
of  older  date,  such  as  occur  inSlcye.  Midlothian  and  Fife,  Derbyshire, 
and  elsewhere.  Basic  pumkxs  of  this^  kind  are  exceedingly  wide* 
spread  on  the  bottom  of  the  sea.  either  dispersed  in  the  "  rco  clay" 
and  other  deposits  or  forming  layers  coated  with  oxides  of  man- 
ganese, precipitated  on  them  from  the  sea  water.  These  tachylyte 
fraaments,  wnich  are  usually  much  decomposed  by  the  oxidation 
ana  hydration  of  their  ferrous  compounds,  have  taken  on  a  dark  red 
colour.  This  altered  basic  glass  is  known  as  "  palagonite  " ;  con- 
centric bands  of  it  often  surround  kernels  of  unaltered  tachylyte, 
and  are  so  soft  that  they  are  easily  cut  with  a  knife.    In  the  pala- 

eonite  the  minerals  also  are  decomposed,  and  are  represented  only 
y^  pseudomorphs.  The  fresh  tachylyte  glass,  however,  often  con- 
tains lozenge-snaped  crystals  of  plagioclase  felspar  and  small  prisms 
of  augite  and  olivine,  but  all  these  minerals  very  frequently  occur 
mainly  as  microlites  or  as  beautiful  skeletal  gaowths  with  sharply- 
pointed  comers  or  ramifying  processes.  Palagonite  tuffs  are  found 
also  among  the  older  volcanic  rocks.  In  Iceland  a  broad  atmtch  of 
these  rocn,  described  as  "  the  palagonite  iotmation,'*  b  said  to 
croissthe  island  from  south-west  to  xuKth-east.  Some  of  these  tuffs 
are  fossiliferous;  others  are  intercalated  with  glacial  deposits. 
The  lavss  with  which  they  occur  are  niOstly  oliviae-basalts. 
Palagonite  tuffs  are  found  in  "Sicily,  tbe  Eiftf ,  Hungary,  Canary 
Islands,  &c. 

A  second  mode  of  occurrence  of  tachylyte  is  to  tha  foAm  of  lava 
flows.  Basaltic  rocks  often  contain  a  small  amount  of  glassy 
ground-mass,  and  in  the  limburgites  this  becomes  more  important 
and  conspicuous,  but  vitreous  types  are  far  less  common  in  these 
than  in  the  acid  lavas.  In  t^e  Hawaiian  Islands,  however,  the 
volcanoes  have  poured  out  vast  floods  of  black  hnaalt.  contaiaiag 
felspar,  augite,  olivine,  and  iron  ores  in  a  black  glassy  base.  They 
are  highly  Hauid  when.dischaigcd,.  and  the  rapid  cooling  which 
ensues  on  their  emergence  to  the  air  prevents  Crystaincation  taking 
place  compTctely.  Nfany  of  them  are  spongy  or  vesicular,  and  their 
upper  surfaces  are  often  exceedingly  rough  and  jagged,  while  at 
other  times  they  assume  rounded  wave>like  forms  on  solidincafion. 
Great  caves  are  found  where  the  crust  has  solidified  and  the  tiauid 
Interior  has  subsequently  flowed  away,  and  stalactites  and  stalag- 
mites of  black  tachylyte  adorh  the  roofs  and  floors.  On  section 
these  growths  show  usually  a  central  cavity  enclosed  by  walls  of  dark 
brown  glass  in  which  skeletons  and  mlcroliths  of  auaite,  olivine 
and  felspar  He  imbedded.  FVom  the  crater  of  lulauca  thia 
clouds  01  steam  rute  .constantly,  and  as  the  bubbles  of  vapour  are 
Ubetated  fVora  the  mdlten  roek  they  cany  into  the  air  with  them 
thin  fibres  of  basalt  which  solidify  at  once  and  assume  the  form  of 
tachylyte  ttmds.  Under  the  mlcroBoope  thvy  prove  to  be  aeariy 
completely  glassy  with  ennajl  circular  air  vesicles  aoractimes  drawn 
out  to  long  tubes.  Only  in  the  HawaUan  Idanda  are  glassy  basaltic 
lavas  of  tms  Mnd  at  aH  common. 

A  thifd  mode  of  occurrence  of  tachylyte  is  as  the  maiyins  and  thia 
offshoots  of  difcas  or  aitts  of  basalt,  dobciie.and  diabase^  They  aie 
aomeffmea  only  a  fraction  of  an  inch  in-  thickness,  reser^ibtina  a  thia 
layer  of  pifch  or  tar  on  the  edge  dt  aoTystaHikie  dolente  dike.,  bot 
veins  several  tnchas  thkk  are  somecimes  met  with.  Jn  these  situa^ 
tionstaeliylyta  is  carvly  veslcufcir,  but  it  often  shows  very  pronounced 
floxion  banding  accentuated  by  the  presence  of  rsws  ofapherujitcs 
which  am  visiUe  as  dark  brown  flounded  spote.  The  spheruUtea 
have  a  distinct  radiate  structure  and  sometlmcB  exhibit  soum  ol 
varying  colour.  The  non-sphenilitic  riasiy  portwn  is  soroetunea 
perfitk:  and  these  rocks  are  always  brittle.  The  commonest  cryslals 
are  olivine,  augite  and  felspar,  with  awarma  of  minute  dusty  biacc 

Ciins  of  magaettta.    At  the  extreme  edges  the  glass  is  often  per- 
tly fsos  knm  ctytullina  pfoduota,  bwtit  me«es  rapidly  into  tbf 
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Qrdi|iary>cmte0ine  doloiM^ which  in  a  very  short  diaUnoe  vfoy 
eontain  no  vmtoua  l>a9e  wruitcvcr.  Th6  apherulite*  may  fonn  the 
fnMter  pwrt  of  the  mass,  they  may  be  t  quarter  of  an  inch  in  diameter 
aad  are ocpaaioaaUymuch  larger  than  thn.  Tfaegecoarsely  tpheruUtic 
locks  pass  over  into  the  ararloUtcf  <f«.)  by  increaaing  comvehen 
ia  the  fibres  of  their  apherulitcs,  which  sooa  become  lecognizaUe 
as  needles  of  felspar  or  feathery  ^wthii  of  augite.  The  ultimate 
product  of  decomposition  In  this  case  also  is  a  red  palaRonitic 
substance,  but  owing  to  the.absence  of  ateam  cavities  the  taoiylyti 
selvages  of  dikes  are  mom  often'  found  in  a  fresh  state  than  the 
basic  lapilli  in  adh-beds.  Many  occurrences  of  basaltic  pitcfastones 
have  been  reported  from  Skye,  Mtitl,  and  the  western  part  oi  Scotr 
land ;  they  are  foand  afao  in  connexion  with  the  intrusive  dolerite 
silla  of  the  north  of  England  and  the  centre  of  Scotland.  In  the 
Saar  distrkt  of  Cerroanv  similar  rocka  occur,  aome  of  which  have 
been  described  as  welsseibergites  (from  Weisselberg). 

Other  localities  Xor  tachylytca  of  this  group  are  Nassau,  Silesia 
and  Sweden. 

The  chemical  "composttion  of  aom^  of  the  rocka  of  this  group  is 
'  by.  the  aaaljrse^  given  below>-* 
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Tiaaange  of  Us  ilgnrab,  dekrfl>b^  tfaii  as  s  "ibgnhrly  Hiiil 
tlme/f  but  the  Udeoua  re^gii' of  .tenor  Ind  sUunped  itself  in- 
cffaoeably  oa  bis  soul,  and  when  ht  lat  dowa  to  write  his  Uisiory 
he  couU  aee  little  but'  the  darkest  side  of  imperialiam.  To 
hia  friend  the  younger  Pliny  we  are  indebted  for  (he  Kltle  we 
know  abovt. his  later  life.  He  was  advanced  to  the  consulship 
in  97,  in  succession  to  a  highly  tlistinguished  man,  Veipnius 
Rtifus,'on'whb»'lie  delivered  in  the  senate  a  funoal  eulogy. 
In  99  he  was  asBodatad  with  Pliny  in  the  psosecntion  of  a  great 
political  Offender,  Marius  Priscus,  under  whom  the  provincials 
oC  'Africa  had  suffered  grievous  wrongs.  The  prosecution  was 
^ntedHSbd,  and  both  Tadtus  and  Piiny  received  a  q>ecial  vote 
of  thanks  fcom  the  senate  for  their  oonduct  of  the  case.  It 
vMuld  seem  chat  Tadtits  lived  to  the  dose  of  Trajan's  rdgn,  as 
he  seems*  to  hint  at  that  emperor's  eztensicti  of  the  empira 
by  his  auoccsaful  Eastern  campaigns  from  11510117..  Whether 
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TACrrU9.  CORVEUUS  (c.  55-1 2o)i  Roman  historian.  Tacitus, 
who  ranks  beyond  dispute  in  the  highest  place  among  men 
of  letters  of  all  ages,  lived  through  the  reigns  of  the  emperors 
Nero,  Calba,  Olho,  Vitellius,  Vespasian,  Titus,  Domitian, 
Kcrva  anc^  Trajan.  All  we  know  of  his  personal  history  isiiom 
allusioas  to  himself  in  his  own  works,  and  from  eleven  letters 
addressed  to  him  by  his  very  intimate  friend,  the  younger  Pliny. 
The  exact  year  of  his  birth  Is  a.  matter  of  inference,  but  it  may 
be  approxiinatdy  fixed  near  the  close  of  the  reign  of  Claudius. 
Pliny  indeed,  though  himsdf  born  in  61  or  62^  speaks  of  Taqtiis 
and  himself  as  being  "much  of  an  age,"*  but  he  must  haye,be<^k 
some  years  junior  to  his  friend,  who  began,  he  tells  us,  his  o^ial 
life  under  Vespasian,'*  no  doubt  as  quaestor,  and  presunubly. 
tribune  or  apdile  upder.  Titus.  (80  or  80,  at  which  .time  he  must 
have  been  twenty-five  years  of  age  at  least..  Of  his  fagmily  and 
birthplace  we  know  nothing  certain;  we' can, infer  nothing 
from  his  name  Corneliua,  which  was  theni  vc<y  Widely  edendod; 
but  the  fact  of  his  early  promotion  seems  to  point  tp  respectable 
antecedents,  and  it  may  be  that  his  father  was  one  Cornelius 
Tacitus,  who  had  been  a  procurator  in  one  of  the  divisions  of 
Caul,  to  whom  allusion  is  made  by  the  elder  Pliny  in  hib.iValiKra/ 
History  (vii.  76).  But  it  is  all  matter  of  pure  Oonjecture,  as  it 
also  is  whether  his  "  praenomen  "  was  Publius  or  Caius.  The 
most  interesting  facts  about  him  to  us  arc  that  he  was  an  eminent, 
pleader  at  the  Roman,  bar,  tiiat  he  was  an  eye>witne8S  of  the 
"  reign  of  terror "  during  the  last  three  years  of  Domitian, 
and  that  he  was  the  son-in-law  of  Julius  AgricoU.  This  honour- 
able connexion,  which  testifies  to  his  high  moral  character,  may 
very  possibly  have  accelerated  his  promotk>n,  which  he  says' 
was  begun  by  Vespasian,  augmented  by  Titus,  and  still  further 
advanced  by  Domitian,  under  whom  we  find  him  presiding  as 
praetor  at  the  celebration  of  the  secular  games  in  88,  and  a 
member  of  one  of  the  old  priestly  colleges,  to  which  good  family 
was  an  almost  indi^)easable  passport.  Kext  year,  it  seems,  he 
left  Rome,  and  was  absent  tUl  93  on  some  provincial  business, 
axul  it  is  possible  that  in  these  four  years  he  may  have  n^ade 
the  acquaintance  of  Germany  and  its  pe<^es.  His  father-io- 
law  died  in  the  year  of  his  return  to  Rome.  In  the  conduding 
passage  of  his  Life  oj  Agrkoh  he  tells  us  plailoly  that  he  witnessed 
the  ^didal  murders  of  many  of  Rome's  beat  citizens  from  93 
to  96,  and  that  being  hiroseU  a  senator  he  felt  almost  a  guilty 
oomplidty  in  them.  With  the  emperor  Nerva's  accession  bis 
life  became  bright  and  prosperous,  and  so  it  continued  through 
the  reign  of  Nerva's  successor,  Trajan,  he  liimsdi,  in  the  opening 

>  Pliny,  Epp.  vu.  20.  *Hiaik  I  x.  *  Ibid, 
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he  outlived  Trajan  is  matter  of  conjectttre.  It  is  worth  noticing 
that  the  emperor  Tadtus  in.  the  3rd  century  daimed  descent 
from  him,  anid  directed  that  ten  copies  of  his  works  should  be 
made  eveiy  year  and  deposited  in  the  public  libraries.  He  ahw 
had  a  tomb  buUt  to  his  memory,  which  was  destroyed  by  order 
of  Pope  Pius  V.  in  the  latter  part  of  the  x6th  century. 

Pliny,  a»  we  see  deariy  from  several  passages  in  hisletters^ 
had  the  highest  opinkm  of  his  friend's  ability  and  worth.  He 
consults  him- about  a  school  which  he  thinks  of  establishing  at 
Comum  (Conao),  his  birthplace,  and  asks  him  to  look  out  for 
suitable  teachers  and  professors.  And  he  pays*  him  the  high 
conq>Ument,  "  I  know  -that  your  Histories  will  be  immortaJ, 
and  this  makes  me  the  more  aqxious  t^t  may  name  ihould 
appear  in  them.** 

The  ioUowiag  is  &  list  of-  Tadlus's  remaiaing  woika,  airaaged 
in  their  probable  chronological  order,  which  may  be  aH>n>B- 
mately  inferred  from  interaal  evidence: — (i)  the  Dialogu$  4m 
OratmSf  about  76  or  77;  (a)  the  Lift  of  Affitola,  97  or  98; 
(i)  the  Cernuny,  98,  published  probably  in-99;  (4)  ^^  Bistmitt 
iUisUfriM),  completed  probably  by  1x5  or  1x6,  the  last  yean  ol 
Trajan's  zeign  (be  must  have  been  at  work  on  them  for  many 
years);  (5)  the  Annals,  his  latest  work  probably,  written  Ia 
part  perhape  along  with  the  HisiorieSf  and  completed  sub- 
sequently to  Trajan's  xeigUi  which  he  .may  very  well  have 
outlived. 

The  DiiUoguc  on  Orators  discusses,  in  the  form  of  a  convetsatioo 
which  Tacitus  professes  to  have  heard  (as  a  young  man)  between 
some  eminent  men  at  the  Roman  bar,  the  causes  of  the  decay  of 
eloquence  under  the  empire.  There  are  some  interesting  xemarlcs 
in  it  on  the  change  for  the  worse  that  had  taken  pl^e.  in  the 
education  of  Roman  lads.  The  style  of  the  Dialogut  is  far  xnote 
Ciceronian  tiaan  that  of  Tadtus's  later  woxk^  aad  critics  have 
attributed  it  to  Quintihan;  but  its  genuinc^kess  ia-iMiw  geiteralljr 
accepted.  It  is  xunticeable  that  Uie  ipfmnefismib  o£  lacitua 
appear  to  develop  through  his  lifetime,  4ukl  are. most- strong 
nurked  in  his  latest  books,  the  Annais, 

The  Lijsiff  AgricoU,  short  as  it  iSt  basi  always  heen  considere(| 
an  admirable  specimen  of  bio0:]ftphy.  The  great  laigi  with  all 
his  grace  and  dignity  is  brought  vividly  before  us,  and  the  slMStd) 
we  have  0^  the  history  of  our  island  under  the  Romaxw  gives  a 
special  interest  to  this  little  work. 

The  Germany,  the  full  title  of  which  ia  "  Concemif g  the 
geography,  the  manners  SAd  customs,  axid  the  tribes  of 
Germany/'  describes  with  many  suggestive  bints  the.general 
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cliancter  of  th^Genuui  peopks,  and  dwdb  particukriy  on  their 
fierce  and  independent  spiritp  which  the  author  evidently  IcU 
to  be  a  standing  menace  to  the  empire.  The  geography  is  its 
iveak  point;  much  of  this  waa  na  doubt  gathered  from  yngfit 
hearsay.  TacituB  dweUs  on  the  contrast  between  barbarian 
freedom  and  simplidty  on  the  one  hand,  and  the  servility,  and 
degeneracy  of  Roman,  life  on  the  other. . 

The  Histories,  as  originally  composed  in  twelve  books,  bnAi^t 
the  history  of  the  empire  from  Galba  in  69  down  to  the  dose  of 
t)onutxan'8  reign  in  97.  The  first  four  books,  and  a  small 
iragment  of  the  fifth,  givmg  us  a  very  minute  aocouat  of  the 
eventful  year  of  revolution,  69,,  and  the  bdef  reigns  of  Galba, 
Otho  and  Vitellius,  are  all  that  remain  to  us.  In  the  fragment 
of  the  fifth  book  we  have  a  curioiu  but  entirely  inaccurate 
account  of  the  Jewish  nation,  ol  their  character,  customs  and 
leligion,  from  a  cultivated  Roman's  point  of  view,  which  we  see 
at  once  was  a  strongly  prejudiced  one. 

The  Annais—A  title  for  which  there  is  no  ancient  authority, 
and  which  there  is  no  reason  fbr  supposing  Tacitus  gave  dis- 
tinctively to  the  work— record  the  history  of  the  emperors,  of 
the  Julian  line  from  Tiberius  .to  Nero,  comprising  thus  a  period 
from  AJ>.  14  to  68.  Of  these,  nine  books  hav«  come  down  to  us 
entire;  of  books  v.,.zi.  and  zvL  we. have  but  fragments,  and 
the  whole  of  the  rei^  of  Oaius  (Caligula),  the  first  six  years  of 
Claudius,  and  the  last  t^ree  years  of  Nero  are*  wanting.  Out 
of  a  period  of  fifty-four  years  we  thus  have  the  history  of  forty 
years. - 

The  principal  MSS.  of  Tacitus  are  known  as  the  "first  ''and 
**  second  "  Medicean— both  of  the  roth  or  nth  centuries.  The 
first  SIX  books  of  the  Annals  exist  nowhere  but  in  the  "  first 
Medicean  ^  MS.,  and  an  attempt  was  made  in  1878  Co  prove 
that  the  Annals  arc  a  forgery  by  Poggio  BracdoHni,  an  Italian 
scholar  of  the  15th  century,  but  their  genuineness  is  confirmed 
by  their  agreement*  in  various  minute  details  with  coins  and  in- 
scriptions discovered  since  that  period.  Moreover,  Ruodolphus, 
a  monk,  writing  in  the  9th  century,  shows  that  he  is  acquainted 
with  a  MS.  of  Tadtus  containing  at  least  the  two  fiist  books. 
Add  to  thb  t^e  testimony  of  Jerome  that -Tacitus  wrote  in  thirty 
books  the  lives  of  the  Caesars  and  the  evidence  of  style,  and  there 
can  be  do  doubt  that  in  the  Annals  we  have  a  gemii&e  work  of 
Tacitus, . 

Much  of  the  history  of  the  period  described  by  him,  especially 
of  the  earlier  Caesars,  must  have  been  obscure  and  locked  up 
fdth-the  emperor's  private  papers  and  memoranda.  As  we 
should  expect,  there  was  a  vast  amount  of  floating  gossip,  which 
an  historian  would  have  to  »ft  and  utilise  as  best  be  might. 
Tkcitus,  as  a  man  of  good  social  position,  no  doubt  had  access 
to  the  best  information,  and  must  have  talked  matters  over 
with  the  most  eminent  men  of  the  day.  There  were  several 
writers  and  chroniclers,  whom  he  occasionally  cites  but  not  very 
often;  there  were  memoirs  of  distinguished  persona— those, 
for  example,  of  the  younger  Agrippina,  of  Thrasea,  and  Hel- 
vidius.  There  were  several  coDections  of  letters,  like  those  of 
the  younger  Plhiy;  a  number,  too,  of  funeral  orations;  and  the 
*'  acta  senatus  "  and  the  **  acta  populi "  or  **  acta  diuma,"  the 
fast  a  record  of  proceedings  in  the  senate,  the  latter  a  kind  of 
gasette  or  journal.  Thus  there  were  the  materials  for  history 
in  considerable  abundance,,  and  Tacitus  was  certainly  a  man 
who  knew  how  to  turn  them  to  good  account.  He  has  given 
OS  a  striking,  and  on  the  whole  doubtless  a  true,  picture  of  the 
empire  in  the  ist  century.  The  rhetorical  tendency  which 
diaracteriaes  the"  silver  age"  of  Roman  literature,  gives  periiaprf 
exaggerated  expression  to  his  undoubtedly  stioog  sense  of  the 
^dness  of  incfividval  emperors,  but  he  assuredly  wrote  with  a 
high  )Um,  and  we  may  piccept  his  own  account  of  it:  "  I  regard* 
it  as  history's  hi^est  function  to  rescue  merit  froDa  oblivion, 
and  to  hold  upr  as  a  terror  to  base  words  and  actions  Ihe  repro- 
bation of  posterity."  He  is  convinced  of  the  degeneracy  of  the 
age,  though  it  be  relieved  by  the  existence  of  truly  aoMe  virtues: 
and  "he  connects  this  degeneracy  more  or  less  directly  with  the 

*  See  Introduction  to  vol.  i.  of  Fameauz*s  edition  of  the  AnnOts 
of  Tacitus.  Oanodon  Pms  Series,  1884*  »Xmi.iiL65. 


Imperial  r%*me.  But  it  b  difl&cult  to  dogmatize  as  to  Tkicitus*f 
political  ideals.  He  is  primarily  concerned  rather  with  ethics 
than  with  politics;  though  he  may  feel  that  the  world  Is  o«t 
of  joint — with  whatever  sentimental  sympathy  he  may  regard 
the  age  of  "liberty,"  and  admire  the  heroic  epoch  of  the 
republic— yet  he  appears  to  realiae  that  the  empire  is  apractical 
necessity,  and  to  the  provinces  even  a  benefit.  Like  the  Stoics^ 
with  whom  otherwise  he  has  little  in  common,  he  censures  rather 
individual  rulers  than  the  imperial  system.  But  "  the  key 
to  the  interpretation  of  Tadtus,"  it  has  been  well  said,'  "  is 
to  regard  him  as  a  moralist  rather  than  a  politidan.!'  Perhaps 
the  strongest  work  in  the  Annals  and  Hishries  is  the  delineation 
of  character. 

Tadtus  gives  us  no  certain  due  to  his  religious  belief.  Hi| 
expressions  of  opinion  about  the  government  of  the  universe 
are  difficult  to  reconcile  with  each*  other.  There  seems  to  have 
been  a  strange  tinge  of  superstition  about  him,  and  he  could  not 
divest  himself  of  some  belief*  in  astrology  and  revelations  o£ 
the  future  through  omens  and  portents,  though  he  held  theso 
were  often  misunderstood  and  misinterpreted  by  chariatans 
and  impostors.  On  the  whole  he  appears  to  have  inclined  to 
the  philosophical  theory  of  "  necessitarianism,"  that  every  maa'a 
future  Is  fixed  from  his  birth;  but  we  must  not  fasten  on  him 
any  particular  theory  of  the  world  cr  of  the  universe.  Some*, 
times  he  speaks  as  a  believer  .in  a  divine  overruling  Providence, 
and  we  may  say  confidently  that  with  the  Epicurean-  doctrine 
he  had  no  sort  of  sympathy. 

Tadtus's  style  is  discussed 'in  the  article  Latin  Lancttace. 
Whatever  judgment  may  be  passed  on  it,  it  is  certainly  that  of 
a  man  of  genius,  and  cannot  fail  to  make  a  deep  impression  oa 
the  studious  reader.  Tacitean  brevity  has  become  proverbial^ 
and  with  this  are  closely  allied  an  occasional  obscurity  and  a 
rhetorical  affectation  wUch  his  warmest  admirers  must  admit. 
He  has  been  compared- to  Carlyle:  and  both  certaii^ly  affect 
singularity  of  expression.  But  'they  are  alike  only  in  the  brevity 
of  sentences;  and  the  brevity  of  Dirlyle  is  not  that  of  an  artist 
in  epigram.  Tadtus  was  probably  never  a  popular  author; 
to  be  understood  and  appreciated  he  must  be  read  again  and 
again,  or  the  point  of  some  of  his  acutest  remarks  will  be  qm'te 
missed. 

Tacitus  has  been  many  times  translated,  in  sjMte  of  the  very  great 
difficulty  of  the  task;  the  number  of  versions  of  the  whole  or  part 
is  stated  as  '393. 

Murphy's  tranalatioa  (we  should  call  it  a  paraphrase)  was  for  long 
one  of^the  best  known;  it  was  published  early  in  the  19th  century. 
On  this  was  based  the  so<alled  Oxford  translation,  publi^ed  by 
Bohn  in  a  revised  edition.  Messrs  Church  and  Brodribb's  transla- 
tion, and  Professor  Ramsay's  (1904)  (the  latter  of  Annals  i.^iv.) 
are  mndi  better.  The  best  known  foreign  tran^tion  is  Davanaatiw 
(Italian),  printed  about  1600  and  frequently  re-published.  The 
French  versions  by  Louandre  and  Bumouf  (about  the  middle  of  the 


last  century)  are  also  good.    Among  the  very  numerous  modem 
commentaries,  the  most  important  are  Ruperti's  (1839);  Orelli's 


ductions  are  particulariy  useful:    Of  works  relating  to  Tacitean 
Latinity,  Draeser's  SynUut  nndStUdu  Taeitits  b  the  best.    . 

(W.J.B.:A.D.G.). 

TACITUS,  HARCUS  CLAUDIIIS,  Roman  emperor  from  the 
35th  of  September  a.d.  375  to  April  376,  was  a  native  of  Inter- 
amna  (Tern!)  in  Umbria.  In  the  course  of  his  long  life  he  held 
various  dvil  offices,  including  that  of  consul  in  373,  with  universal' 
respect.  Six  months  after  the  assassination  of  Aurelian  he  was 
chosen  by  the  senate  to  succeed  him,  and  the  choice  was  cordially 
itetified  by  the  army.  During  his  brief  reign  he  set  on  foot 
some  domestic  reforms,  and  sought  to  revive  the  authority  of 
the  senate,  but,  after  a  victory  over  the  Goths  in  Cilicia,  he 
succumbed  to  hardship  and  fatigue  (or  was  slain  by  his  own 
soldiers)  at  lyana  in  Cappadoda.  Tacitus,  besides  being  a 
man  of  immense  wealth  (which  he  be(|ueathed  to  the  state), 

*  Dill,  Roman  Society  from  Nero  to  Marcus  Aurelius»  Blc  I.  ch.  L 
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had  ooBsidienible  fiteniTy  c«ltwe,  and  was  proud  to  daim  deaceat 
fiom  the  historian,  whose  works  be  caosed  to  be  transcribed  at 
the  public  expense  and  placed  in  the  public  libraries.  Tadtus 
possessed  many  admirable  q^IiUes,  but  bis  gentle  .character 
and  advanced  age  unfitted  him  for  the  throne  in  such  lawless 
times.. 

See  Life  by  VoptBCUs  hi  Historiat  AuiusUu  Scriptons;  akoEutio- 
pnis,  tx.  lo;  AureliuB  Victor,  Oieaares,  ^x  Zonains  xiL  28;  H. 
Schiller,  CeschickUder  rdmiscken  KaisencU,  i.  1883;  Pauly>Wis80wa, 
Rmlencyclop<idie,  iii.  2871  ff. 

TAGMIl*  a  northern  province  of  Chile,  in  dispute'  with  Peru 
from  1895  onwafds,  bounded  N.  by  Peru,  £.  by  Bolivia,  S.  by 
Tarapaca,  and  W.  by  the  Pacific  Area,  9251  sq.  m.  Fop. 
(1895)  34,160.  It  bdongs  to  Ihe  desert  region  of  the  Pacific 
coast,  and  is  valuable  beotuae  of  its  deposits  of  nitrate  of  soda 
nnd  some  undeveloped  mineial  resources.  There  are  .a  few 
fertile  spots  near  the  mountains,  where  mountain  streams  afford 
irrigation  and  potable  water,  and  support  small  populations, 
but  in  general  Tacna  is  occupied  for  mining  purposes  only. 
None  of  its  streams  crosses  the  entire  width  of  the  province; 
they  axe  all  lost  in  its  desert  sands.  The  dimate  is  hot,  and 
earthquakes  are  frequent  and  sometimes  violent.  Tbero  is 
one  lajilway  in  the  province,  running  from  the  dty  of  Tacna  to 
Arica  (9.«.),  and  in  1910  another  from  Aiica  to  La  Pas,  Bolivia, 
was  under  construction  by  the  Chilean  government.  The  pro- 
vince oonsists  of  two  departments,  Tacna  and  Arica,  which 
once  formdl  part  ol  the  Peruvian  department  of  Moquegua.  Its 
capital  is  Tacaa  (popu  1895,  94x8;  1903,  estimated  11,504), 
m  smell  inland  town  48  m.  by  rail  from  Arica,  in  a  fertile  valley 
among  the  foothiUs  of  the  Andes.  Krintenre  is  made  poaaiUe  in 
this  oasis  by  a  snuUl  mountain  stream,  aim  called  Tacna,  which 
supports  a  scanty  vegetation.  The  town  owes  its  existence  to 
the  Bolivian  trade  £ram  La  Pas  and  Oruro,  and  is  the  rctf  dence 
of  a  number  of  foreign  mevdiants.  Tacna  was  captured  by  a 
Chilean  fortae  under  General  Baquedano  on  the  27th  of  May  i88a 

At  the  dosetrf  tlie  war  between  Chile  and  Peru  (x879~x883), 
the  terms  of  the  treaty  of  Anoon  (signed  by  repccsentatives  of 
the  two  countries  on  the  30th  cit  October  1885)  were  practically 
dictated  by  Chile,  and  by  one  of  the  provisions  the  Peruvian 
provinces  of  Tacna  and  ^ca  were  to  be  occupied  and  exidoited 
by  Chie  for  a  period  of  ten  yean,  when  a  i4d>iadte  should  be 
taken  of  their  inhabxtanta  to  determine  whether  they  would 
remain  with  Chile  or  return  to  Peru,  the  country  acquiring  the 
two  provinces  in  this  maimer  to  pay  the  other  $10^000,000. 
At  the  terminatSon  of  the  period  Pou  wished  the  plebisdte.to 
be  left  to  the  original  po|NilatioA,  while  Chile  wanted  it  to 
indude  the  large  number  of  Chilean  labourera  sent  into  the 
province.  Chile  refused  to  submit  the  dispute,  to  arbitration, 
and  it  remained  uiBettled.  Meanwlnle  Chile  expelled  the 
Peruvian  priests,  and  treated  the  province  more  like  a  conquered 
territory  than  a  temporary  pledge. 

TACOIIA*  a  dty  and  sub-port  of  entry,  and  the  county-seat 
of  Pierce  county,  Washington,  U.S.A.,  on  Commencement  Bay 
of  Pttget  Sound,  at  the  awuth  of  Boyallup  river,  about  8e  m. 
from  the  Padfic  coast,  and  about  93  m.  S.S.W.  of  Seattle. 
Pop.  (1890)  36,006;  (1900)  '37Ji4t  of  whom  ii>03s  were  foreign- 
bom  (indudng  1603  Swedes,  1534  EngUab-Canadians,  X474 
Norwegjans,  1424  Germans,  and  1323  Engtish;  (19x0,  U.S. 
census)  83,743.  Tsooma  b  served  fay  the  Northern  Padfic, 
the  Chioigo,  Milwaukee  8c  Poget  Sound,  and  the  Taooma 
Eastern  ndlways;  the  Chicago,  Builingcon  8c  Quincy  railway 
operates  tlnoogh  trains  to  and  from  Missouri  river  points  and 
Tacoma,  over  the  Northern  Padfic  tracks,  which  are  also  used 
by  the  Great  Northern  and  Oregon  8t  Washington  railways. 
There  is  de(;tric  ralway  connexion  with  Seattle.  Taooma  is 
the  starting-point  of  steamship  lines  to  Aladca,  to  San  Firandsoo, 
and  to  Seattle,  Port  Townsend,  Olympia,  Victoria,  and  other 
ports  on  Pnget  Sound.  There  are  trans^Keanic  lines  to  Japan 
and  China,  to  the  Philippines  and  Hawaii,  and  to  London, 
Liverpool  and  Glasgow,  by  way  of  the  Sua  Canal.  The  dty 
b  situated  on  an  excellent  harbour  and  has  25  m.  of  waterfront. 
From  Che  tidelands  the  dky  elte  slopes  gradually  to  a  plateau 


aliout  300  ft.  hi|^,  commahdhig  fine  views  of  Paget  Sound  and 
its  wooded  islands,  and  parts  of  the  Cascade  and  Olympic  ranges. 
Tacoma  is  the  seat  of  Whitworth  College  (1890,  Presbyterian), 
the  University  of  Puget  Sound  (1903,.  Methodist  Episcopal), 
the  Aiuiie  Wright  Seminary  (1884),  a  boarding  and  day  sdiool 
Tor  girlst  and  the  Padfic  Lutheran  Academy  and  Business 
CoU^e.  The  Tacoma  Hi£^  Scho<^  has  an  excellent,  stadium 
for  athletic  contests,  seating  25,000.  The  dty  has  a  Carnegie 
libraiy  (X899),  with  about.  51,000  volunxcs.  Among  other 
public  buildings  are  the  court  houses  the  dty.  hall,  in  which  are 
the  rooms  of  the  State  Historical  Society  (organized,  X89X; 
incoiporated,  1897);  the.  Federal  B^uilding;  an  armouiy;  the 
Chamber  vi  Commerce,  and  several  fine  dburches.  The  Ferry 
Museum,  founded  by  Clinton  P.  Ferry,  has  interesting  historical 
and  ethnological  collections.  In  19x0  the  dty  had  seven  public 
parks  (xi2o  acres),  induding  Point  Defiance,  a  thickly  wooded 
park  (about  640  acres),  and,  in  the  centre  of  the  dty,  Wright 
Park,ib  which  is  the  Seymour  Conservatory.  Tacoma  b  a 
sub-port;  of  entry  in  the  Puget  Sound  Cuistoxns  dbtrict  (ogf  which 
Port  Townsend  i^  the  offidal  port),  which  b  second  taiy  to  San 
Francbco  on  the  Padfic  coast  In  the  volume  <rf  foreign  trade. 
The  dty  has.  a  large  jobbing  trade,  a  coal  hipply  inom  ridb  de- 
posits in  Pierce  county,  and  abundant  water-pQwer  from  swift 
mountain  streams,  wUch  b  used'  for  generating  dectridty  for 
jnunidpal  and  industrial  use.  In  1900  and  in  1905  Tacoma 
ranked  second  among  th^  dties  of  the  state  in  the  value  of 
foctory  products.  Lead  smdting  and  refininig  (by  one  establish- 
ment) was  the  most  important  industry  in  1905;  lumber,  timber 
and  planing  mill  products,  valued  at  $3,407,951,  were  produced 
in  that  year,  and  flour  and  grist,  n^  products,  valued  at 
^3,293,587.  Other  important  manufactures  were '  furniture, 
ships  and  boats,  railway  cain  (the  Chicago,  Milwaxikee  & 
Puget  Sound  and  .the  Northern  Padfic  osteins  having  shops 
here),  engines,  macbineiy,  shoes,  water  i^pes,  preserves  and 
beer.  In  1905  the  total  value  of  the  factory  products  wa^ 
$12,501,8x6,  an  increase  of  121 -4%  since  1900.  The  assessed 
property  valuation  of  the  dty  in  1909  wifts'  $54,226,261,  bring 
about  42%  of  the  actual  valuation. 

The  site  of  Tacoma  was  visited  by  Captain  George  Vanoniver 
in  X792;  Commencement  Bay  was  surveyed  for  th^  United 
States  govemmqpt  by  Lieutenant  Charies  Wilkes  in  1841,  and 
the  present  dty  was  founded  by  General  Morton  Matthew 
McCarver  in  1868  and  was  at  first  called  Commenceincnt  City. 
That  name  was  soon  changed  to  Tacoma,  said  to  be  a  conruptioB 
of  Ta4w-ma  or  Ta^ko-betj  Indian  terms  meaning  "  greatest  white 
peak,"  the  name  of  the  peak  (x4,526  ft.),  also  called  Mt.'  Ramiee, 
about  50  m.  S.E.  of  the  dty.  General  McCarver's  original  {rfat 
induded  what  b  now  tho  first  ward  of  the  dty,  and.  b  called 
the  Old  Town.  In  X873  the  Northern  Pacific  railway  (coia- 
pletod  in  1887)  established  its  terminal  on  Commencement 
Bay,  and  named  it  New  Tacoma.  A  town  government  was 
formed  in  X874,  the  place  became  the  county-seat  in  x88o,  and 
in  1883  the  two  "  towns  "  were  consolidated  and  incorpcvatcd  as 
a  dty  under  the  name  Tacoma.  Li  1909  a  new  dty  charter 
was  adopted  under  wfaidi  the  dty  government  b  vested  in 
five  commissfonera  (one  of  whom  acts  as  mayor),  eadi  in  charge 
of  a  dty  department. 

TACTICS  (Gr.  ixucnid^,  ac.  rexi^,  from  r&jrvmpf  to  arrange 
in  order  of  battle).^  It  may  perhaps  seem  superfluous  at  the 
present  time  to  em'phasize  the  distinction  between,  strategy 
and  tactics^ ,  Moreover,  definitions  are  rardy  quite  satbfactory, 
for  they  can  sddom  be  perfectly  dear  and  at  the  same  time 
perfectly  oomprdicnsive.  Yet,  since  it  b  necessary  that  ihe 
parties  to  any  discussion  shoidd  have  some  common  starthig- 
point,  it  will  be  as  wdl  to  begin  by  stating  exactly  what  b 
meant  to  be  induded  under  the  heading  of  tl^  artide. 

Strategy  (9.9.)  b  the  art  of  brinfl^ng  the  enemy  to  battle 
on  terms  disadvantageous  to  him.  OMnbined,  or  to  xise  the 
phraseology  of  the  Napoleonic  era,  "grand  "  tactics  are  the 

*  Unlike  the  French  taclique,  the  German  Taktik,  and  indeed 
all  other  forms,  the  Englwh  word  b  invariably  treated  as  a  plural 
noun. 


"S+B 


tXctics 


ptMtuiy, 


methods  employed  for  Ms  destruction  by  a  foixre  of  all  arms, 
•that  is,  of  infantry  iq.t.),  artillery  {q.v.)  and  cavaby  (9^-)- 
Each  of  these  possesses  a  power  peculiar  to  itself,  the  full, 
development  of  which  depends  to  a  greater  or  less  degree  upon 
the  aid  and  cooperation  of  the  other  two.  Now  it  is  quite 
evident  that  the  only  force  which  can  ensure  this  co-operation, 
and  can  produce  harmonious  working  between  the  various 
components  of.  that  complex  machine,  a  modem  army,  is  the 
will-power  of  the  supreme  commander.  It  is,  then,  the'sphere 
'  of  the  higher  (commander  on  the  dav  of  battle  which  is  generally 
expressed  by  the  term  '*  combined  tactics,"  and  which  will  l)e 
dealt  with  in  thb  drtide.  Yet  it  must  not  be  understood  tb^ 
because  the  term  higher,  or  supreme,  commander  is  used  that 
•the  theory  of  combined  tactics  may  be  safely  neglected  by  those 
soldiers  whose  ambitions  or  opportunities  do  not  seem  to  lead 
to  that  positioiii.  In  the  British  Army  more  than 
in  any  other,  as  the  South  African  war  showed,  a 
comparatively  junior  officer  may  at  any  moment  find 
himself  placed  in  command  of  a  mixed  force  of  all  arms,  without 
any  previous  practical  knowledge  of  how  it  should  be  handled. 
it  will  not  then  be  possible  to  make  the  best  use  of  such 
opportunities  by  the  uneducated  li|^t  of  nature,  and  such 
theoretical  knowledge  as  may  have  been  gleaned  from  books 
iand  matured  by  thought  will  be  of  great  value. 

It. is  of  the  first  importance  that  the  commander  of  t  mixed 
force  should  know  exactly  the  powers  and  limitations  of  the 
units  under  his  controK  Should  he  not  be  a  master  of  his 
profession,  he  will  at  times  demand  more  from  his  subordinates 
than  they  can  reasonably  be  expected  to  perform;  at  other 
times  he  will  miss  his  changes  by  ignorance  of  their  capabilities. 
An  uneducated  commander  may  indeed  be  likened  to  an  in- 
di£ferent  mechanic,  who  sometimes  places  an  undue  strain 
upon  the  engine  he  is  supposed  to  control,- and  sometimes  allows 
its  precious  powers  to  mn  to  waste. 

There  is,  however,  a  still  stronger  reason  why  all  officers 
should  study  the  art  of  grand  tactics.  In  every  battle  situations 
arise  of  vHbich  the  issue  is  decided  by  the  promptitude  and 
efficiency  of  the  co-operation  between  the  three  arms.  At  such 
-moments,  an  offico*  in  charge  of  a  battery  of  artillery,  «r  of  a 
^uadron'of  cavalry,  may  find  an  opportunity  of  rendering 
valuable  aid  to  his  own  infantry;  and  a  kpowlcdge  of  the 
tactics  and  training  of  the  other  arms  may  then  be  essential, 
for  it  will  probably  be  necessary  to  act  without  instructions 
from  superior  authority. 

But  although  the  impiortance  of  studying  tactics  may  be 
leadily  allowed,  there  would  appear  to  be  considerable  diversity 
of  opinion  as  to  the  best  method  of  conducting  that  study.  It 
i^  often  confidently  asserted  that  tactics  cannot  be  learnt  from 
teoks;  and  in  support  of  this  theory  it  is  customary  to  adduce 
Napoleon's  wdl-known  statement  that  tactics  change  every 
ten  years.  But  if  we  examine  the  matter  more  closely,  it  wiU 
l)ecoiine  evident  that  the  changes  which  the  great  captain  had 
in  his  mind  were  those  of  formations,  due  principally  to  im^ 
proved  weapons,  rather  tlian.  of  the  principles  upon  which 
combined  tactics  are  based.  Indeed,  it  could  hardly  be  other- 
-vise,  for  mih'tary  history  famishes  many  instances  of  great 
battles  which  have  been  fought  out  on  exactly  the  same  lines, 
although  separated  in  poSnt  of  time  by  many  centuries.  The 
great  similarity  between  Rossbach  (9.1L),  AusterUtx  (9.9.)  and 
Salamanca  (9.9.)  has  often  been  quoted  since  Napoleon  first 
drew  attention  to  it,  but  a  great  deal  mote  renjarkablc  and 
instructive  is  the  similarity  between  t^e  battle  on  the  Metaurus, 
irhicb  dealt  the  final  blow  to  the  bopes.of  Carthage  in  Italy,  and 
Marlborough's  masterpiece,  the  battle  ^f  RamUlics  {q.v.).  In 
both  cases  the  battle  was  lost  through  faulty  dispositions  before 
.  it  had  been  begun.  In  both  cases  the  ultimate  loser 
^If^Jl^  took  up  a  position  behind  astreara,  thereby  losing  his 
blmty*  mobility  and  voluntarily  surrendering  the  initiative 
to  an  enemy  who  was  not  slqw  to  take  advanti^^  of 
it.  Precisely  the  same  enror  was  committed  time  after  time 
by  the  Austrian  generals  who.  fought  against  Frederick,  .notably 
at  Leuthcn  (see  Seven  Yeaks'  War),  a  battle  closely  resembling 


both  Raminies  and  the  Metaurus.  Coming  to  a  later  date^  we 
find  the  same  error  committed,  with  of  course  precisely  the  same 
roult,  in  Manchuria,  where  the  Russian  generals  repeatedly 
surrendered  the  initiative  to  their  enterprising  0pponents,  and 
allowed  them  to  dictate  the  course  of  battle.  It  must  not, 
however,  be  understood  from  this  that  no  commander  should 
ever  stand  upon  the  defoisive;  rather  it  is  Meant  that  we 
should  learn  from  history  the  proper  method  of  doing  so.  TI1& 
we  caimot  do  better  than  by  studying  Wellington's  battles  in 
the  Peninsula,  for  never  have  tactits  been  brought  to  higher 
perfection.  Although  frequently'  compelled  to  adopt  the 
defensive,  he  never  aurrenda^d  the  conduct  of  the  battle  tb 
his  enemv%  Even  when  surprised  and  taken  at  great  disad- 
vantage by  Soult  at  Maya  <see  PEMXNSUiAit  Wa&),  it  can  be 
seen  how,  while  lesser  mcin  would  have  been  content  to  reinforce 
the  threatened  points,  Wellington's  one  thought  was  to  discover 
where  he  could  deal  the  most  effective  blow.  Nearly  a  hundred 
years  later  and  in  a  theatre  of  war  many  thousands  of  miles 
away,  a  very  similar  battle  was  fought  out  by  Kufopatkin  and 
Oyama,  though  on  a  vastly  greater  scale. 

But  history  teaches  us  more  than  the  methods  of  the  great 
captains;  for  from  it  we  may  learn  those  changes  which  have 
been  introduced  into  both  organizarion  and  tactics  1^3^  the 
improved  weapons  which  science  has  placed  in  our  hands,  and 
thence  the  tactician  may  deduce  the  changes  of  the  futuic. 
Just  as  the  "  Old  Dessauer  **  foresaw  the  advantage  which  the 
iroD  xamrod  would  give  to  the  Prussian  infantry,  and  as  Welling- 
ton perceived  that  improved  firearms  would  render  possible  the 
extended  lines  he  adopted,  so  may  the  great  generals  of  the 
future  lesim  those  lessons  which  are  only  brought  hcmoe  to  others 
through  the  dire  ordeal  of  battle. .  From  the  days  of  the  ioog-bow 
to  those  of  the  Lee-Metford  rife,  the  changes  in  tactics  have 
been  broui^t  about  by  the  development  of  fire.  It 
Is  therefore  only  natural  that  the  introduction  of  ^!!^e/. 
small'bore  rifles,  quick-firing  artillery,  and  smokeless 
powder  should  have  revolutionised  many  of  our  ideas.  Before 
the  Invention  of  the  breech-loader  and  the  rifled  cannoii,  the 
three  arms  of  the  service  employed  very  different  methods  of 
combat.  The  infantry  depended  principally  on  the  bayonet, 
the  cavalry  on  the  lanc^  or  sabre,  the  artillery  on  fire.  Now 
there  is  practically  but  one  method  common  to  all  arms  whether 
in  attack  or  defence.  The  bayonet  and  the  sabre  stiU  have  iheir 
part  to  play;  but  in  almost  every  phase  of  the  combat  their 
importance  is  diminishing,  and  infantry  and  cavalry  must 
deperui  more  and  ntore  upon  fire  to  cranpass  the  enemy's  over- 
throw. All  the  preliminary  movement  and  manoeuvres  have 
but  onci  end  in  view,  the  development  of  fire  in  greater  volume 
and  more  effectively  directed  than  that  of  the  opposing  force; 
for  it  is  "  superiority  of  fire  "  that  prepares  the  ground  fior  the 
final  dedsiorL 

Side  by  side  with  the  improvement  in  firearms  there  has 
oome  another  great  chaoige  which,  on  the  continent  of  £itft>pe 
at  all  events,  has  had  a  marked  effect  on  modem  tactics.  This 
is  the  improvement  in  cominunicatioBS,  which  has  alone  made 
it  possibke  to  use  the  vast  numbers  with  which  great  battles 
have  recently  been  fought.  Without  railways  the  powdr 
which  universal  service  has  placed  in  the  hands  of  the  generafc 
of  the  20th  century  could  never  have  been  fully  developed,  Idt 
the  men  could  neither  have  been  conveyed  to.  the  theatre  of 
operations,  nor  could  they  have  been  fed  eveA  sup-  Modw^ 
posing  they  had  been  got  there.  Now  all  this  is*  -«"**  . 
altered,  and  the  first  step  towards  the  attainment  ^'f* 
of  superiority  of  fne  will  be  to  bring  as  many  men  as  posaibit 
on  to  the  field  <rf  battle;  the  second  step  will  be  to  pt^ce  theifi 
in  the  position  from  itUch  they  can  use  their  weapoifil  io.th% 
very  best  advantage.  From  these  premises  it  is  not  difficult 
to  foresee  the  type  of  battle  which  -will  prevail,  until  k>n»e  ^V 
discovery  changes  the  military  systegms  of  the  worid.  In  thf 
future,  as  in  the  past,  it  will  be  the  duty  o(  the  strst^gisk  to  mays 
superior  numbers  at  the  decisive  point;  but  so  sooa  ^  tUs  b« 
been  effected  there  is  oaly  one  method  by  which  the  tactician 
wU  be  able  to  fdlow  up  the  advantage.   That  is  by  bringiiV 
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mere  nfles  info  action  Unn'  his  opponent  is  able  to  doi  From 
this  it  follows  that  the  enveloping  action  will  be  the  usual  form 
of  battle;  and  that  although  the  extent  of  front  may  not  alwajrs 
be  so  great,  in  proportion  to  the  numbers  engaged,  as  on  the 
battlefields  of  Sbuth  Africa  or  even  of  Manchuria,  the  general 
tendency  ti  modem  invention  will  undoubtedly  be  to  increase 
the  area  of  the  batUefieid. 

If  then  we  are  right  in  supposing  that  the  front  of  an  army 
in  action  will  cover  mai^  miles  of  country,  it  necessarily  follows 
that  in  approaching  the  field  many  roads  Will  be  used.  Here 
the  duties  of  the  cavalry  will  begin;  for  the  commander  who 
can  discover  earliest  the  approaches  by  whkh  the  flank  detach- 
ments of  his  opponent  are  moving,  is  obiriously  in  the  best 
position  to  form  his  plans  for  envelopment.  Here  we  are 
Caraby.  ^^'^'Si'^  ^pon  the  strategic  use  of  cavalry;  but  under 
modem  conditions  the  tactical  use  of  that  arm  is  almost 
merged  in  the  strategical  use.  No  doubt  it  has  always  been  the 
object  of  the  wise  commander  to  attain  his  enemy's  flank;  yet, 
since,  owing  to  the  increased  range  of  small-bore  rifles,  turning 
movements  like  those  which  formed  such  a  marked  feature  of 
Frederick  the  Great's  battles  can  no  longer  be  made  after  the 
infantry  troops  have  come  into  contact,  they  must  be  prepared 
as  soon  as  the  necessary  information  has  been  obtained.  More- 
over, nothing  must  be  left  to  chance,  for  it  can  hardly  be  denied 
that  if  the  battle  of  Gravelotte  were  to  be  fought  again  to-mortow, 
the  failure  to  locate  the  right  flank  of  the  French  amy  would 
have  even  more  serious  consequences  than  were  actually  the 
case  (see  Metz:  Baitla  of  1870).  Such  mistakes  can  oidy  be 
avoided  by  obtaining  good  information,  and  thus  it  will  be 
seen  that  the  chances  of  bringing  off  tt  successful  converging 
atuck  are  greatly  in  favour  of  the  commander  who  is  best  served 
by  his  cavalry.  But,  as  the  opposing  forces  draw  near,  a 
gradual  change  comes  over  the  duties  of  the  mounted  arm,  for 
it  must  then  protect  the  troops  in  rear  from  observation,  so  that 
the  preparations  for  envelopment  may  be  concealed.  To  this 
end  the  occupation  of  points  of  tactical  vantage,  such  as  hills, 
woods  and  villages,  behind  which  the  main  army  can  deploy 
or  the  outflanking  columns  march  in  security,  becomes  its 
chief  aim.  In  the  next  stage,  s.«.,  when  one  or  other  army  is 
forced  to  stand  on  the  defensive,  reconnaissance  of  the  position 
held  will  be  the  duty  of  the  cavalry  of  the  attack. 

So  far  its  functions  are  dear  enough,  but  when  the  prqiarations 
for  the  infantry  attack  have  been  completed  we  have  practically 
nothing  to  guide  us.  Unfortunately  the  two  most  recent  wars, 
in  South  Africa  and  Manchuria,  have  taught  us  but  little  of  the 
handling  of  cavalry  in  battle.  In  Soutib  Africa  the  peculiar 
<luracteristics  of  the  Boers  gave  no  scope  for  cavalry  action; 
while  in  Manchuria  the  theatre  of  operations  was  practically  a 
defile  between  the  mountains  and  the  Liao  river,  which  afforded 
no  room  for  manoeuvre.  With  regard  to  the  handling  of  cavalry 
ia  conjunction  with  the  other  arms  there  is,  therefore,  more  room 
for  divctsity  of  opinion  than  is  the  case  with  either  infantry  or 
artillery.  Time  alone  will  show  the  real  capabilities  of  the 
cavalry  of  to-day,  and  the  opening  battles  of  the  nest  great 
yyipaigii  in  Europe  wiU  bring  about  many  changes.  Meanwhile 
such  eiperience  as  we  have  to  guide  us  seems  to  indicate  that 
the  devdopment  of  fire  has  rendered  cavalry^  even  when  highly 
trained  in  the  use  of  the  rifle,  leas  capable  of  acting  indepen- 
dently against  infantry  than  it  was  formerly.  ThAwghout  the 
war  in  Manchuria,  we  constantly  find  the  Russian  cavabry 
rea>nnatssanoe  chec^xd  by  Japanese  infbntiy;  and  on  the  other 
hand  the  weak  Japanese  cavalry  closely  supported  by  infantry 
was  fairly  effective.  The  circumstances  were  of  course  peculiar, 
but  the  inference  appears  to  be  that  unsupported  mounted 
troops  cannot  be  expected  to  achieve  important  results  except 
when  acting  against  simihff  bodies  of  the  enemy;  that  is  to 
say,  under  conditions  which  fsU  outside  the  province  of  com- 
bined tactics.  Moreover,  since  well-posted  infantry  can  easily 
bold  in  check  greatly  superior  numbers  of  cavahy,  it  would 
certainly  seem  that  wide  tactical  movements,  intended  to 
threaten  the  enemy's  line  of  retreat,  are  more  likely  than  not  to 
result  in  prodigal  waste  of  strength.    This  being  the  case  it. 
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would  seem  that  the  best  use  of  cavalry  on  the  baftkfidd  will 
be  on  the  flanks  of,  and  in  close  touch  with,  the  infantry,  where 
each  arm  can  render  support  to  the  other.  On  the  defensive 
the  tactical  action  of  cavalry  is  not  less  important  than  on  the 
offensive.  Acoompamed  and  strengthened  by  horse  artillery 
it  may  occupy  tactical  points  either  on  the  flanks  of  the  main 
position  or  thrown  out  well  to  the  front.  Aided  by  smokeless 
powder,  magaane  rifles  and  quick-firing  guns,  numbers  may  be 
concealed  and  the  attacking  enemy  may  be  induced  to  deploy 
his  troops  and  to  reveal  his  movements  prematurely.  Should 
he  do  so,  much  of  bis  advantage  will  be  gone,  for  the  defender 
will  be  greatly  helped  in  his  preparations  for  the  counter-attack, 
the  most  effective  weapon  at  his  command. 

But  when  at  last  the  slower  moving  bodies  of  infantry  and 
artillery  come  into  contact,  the  battle  enters  upon  a  new  phase. 
It  has  long  been  recognized  that  the  first  step  towards  the 
attainment  of  fire  superiority  over  a  vigilant  enemy  is  a  vigorous 
artillery  bombardment.  For  many  years  this  action  of  the 
artillery  was  regarded  merely  as  a  prelimhaary  to  the  infantiy 
attack;  and  it  was  not  until  the  rude  awakening  of  the  early 
battles  of  the  Boer  war,,  that  it  was  realized  in  England  that 
unless  the  infantry  co-operate,  the  artfllery  is  not  likdy  to 
produce  any  result.  If  the  attacking  infantry  is  kept 
at  such  a  distance  from  the  position  that  it  cannot 
pass  quickly  to  the  assault,  the  eaemy  will  retain  his 
troops  under  cover  dtuing  the  cannonade,  perhaps  even  leaving 
his  trenches  unoccupied,  and  present  no  target  to  the  guns. 
Indeed,  a  most  instructive  instance  of  this  very  line  of  action 
is  furnished  by  the  battle  of  Ta-sbih-chiao.  There  the  right  of 
the  Russian  line  was  held  by  the  infantry  of  the  ist  Siberian 
army  corps,  supported  throughout  the  greater  part  of  the  day 
by  only  two  lotteries  of  artillery.  So  heavy  was  the  fite  of 
the  Japanese  artillery  in  this  portion  of  the  field  that  General 
Stakelberg,  the  comnuinder  of  the  Russian  a»ps,  sent  word  to 
his  superior  officer  that  he  had  not  considered  it  advisable  to 
occupy  his  trenches,  and  that  should  he  be  compelled  to  do  so 
his  troops  must  suffer  very  heavy  loss.  As  things  turned  out 
the  Japanese  infantry  did  not  deliver  any  attack  against  the 
Russian  right,  the  defenders  remained  under  cover,  and  the 
losses  inflicted  by  the  bombardment  were  almost  negligible. 
Other  instances  might  be  quoted,  but  enough  has  beoi  said  to 
prove  that  to  render  the  artillery  bombardment  effective  the 
infantiy  must  cooperate;  for  by  this  means  only  wiH  tiie  enemy 
be  compelled  to  man  his  defences,  to  show  himself  above  his. 
parapets,  and  to  expose  himself  to  shrapnel  fire. 

Here  arises  one  of  those  questions  which  aro  the  outcome  of 
modem  science,  but  which  have  not  been  finally  answered  by- 
modem  war.  As  a  result  of  improved  ballistics,  better  methods 
of  observation,  and  perfected  methods  of  communication,  it  is 
now  possible  for  field  artflkry  to  make  use  of  indirect  fire  from 
behind  cover.  Against  stationary  objects,  such  as  a  battery  in> 
action,  the  results  achieved  by  this  method  are  as  good  as  those 
which  are  obtained  by  firing  directly  over  the  sights.  At  the 
same  time  the  control  of  indirect  fire  is  sbw,  and  it  still  remains- 
to  be  proved  whether  it  can  be  used  satisfactorily  against  quickly 
moving  targets.  If  it  should  be  found  that,  m  spile  of  scientific, 
aids,  the  artillery  of  the  defence  can  be  made  to  leave  its  cover 
and  to  disclose  its  position  by  the  advance  of  the  infantry,  the 
Importance  of  the  aid  which  one  arm  cah  render  to  the  other, 
needs  no  demenstration.  After  all*  howKver,  the  sUendng  of 
the  guns  of  the  defence  is  but  a  meanb  to.  an  end,  and  the 
principal  aim  of  the  guns  of  the  attack  is  to  enable  the  infantry 
to  get  sufficiently  close  to  the  position  to  ddiver  an  assault; 
for  the  infantiy  assault  is  the  a<ewning  act  of  battle.  Sinulariy 
the  gunners  of  the  defence  must  never  forget  that  their  great; 
object  is  to  repel  this  same  assault.  The  artillery  dud,  there- 
fore, b  but  a  phase.  Sooner  or  later  one  side  will  gain  the 
upper  hand.  Then  it  must  be  decided  whether  the  uderioi' 
artillery  can  best  serve  the  interests  of  the  infantry  by  contiouins 
the  dud,  or  by  ceasing  to  fire  until  it  can  find  some  man  vulner*' 
able  taig^ 

Should  the  oms  of  .the  defence  have  proved  inferior  to  those 
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of  the  atUck,  it  will  pit>bftbly  be  wise  for  them  to  wait  untO  the 
advancing  columns  of  infantry  have  depbyed;  should  the 
positions  be  reveised,  it  ^11  be  well  for  the  gunners  of  the  attack 
to  leave  their  weapons  and  to  remain  under  cover  -until  such 
time  as  their  opponent  is  compelled  to  turn  his  attention  to 
repelling  the  infantry.  '  So  great  is  the  power  of  the  modern 
rifle  and  quick-firing  gun  that  infantry,  unsupported  by  artillery, 
has  but  little  chance  of  carrying  a  position'  held  by  determined 
men,  and  it  is  for  this  ceftson,  and  not  with  a  view  to  saving  their 
own  lives,  that  the  gunners  must  reserve  themselves  until  the 
last  moment.  They  must  be  ready  and  alert  when  their  services 
are  most  required;  moreover  their  final  positions  should  be 
selected  with  a  view  to  keeping  up  their  fire  until  the  last  possible 
moment.  Indeed  they  must  often  run  the  risk  of  injuring  some 
of  their  own  troops  when  firing  over  their  heads.  Sometimes 
a  iavourable  position  may  be  found  for  the  artillery  upon  the 
flank  of  the  attack.  Such  positions  have  a  double  advantage. 
Not  only  do  they  bring  enfilade  or  oblique  fire  to  bear  upon  ^e 
enemy's -trenches,  but  they  are  able  to  continue  the  bombard- 
ment much  longer  than  is  possible  when  posted  directly  in  rear 
of  the  assaulting  columns.  Bqt  whatever  the  position  of  the 
artillery  may  be,  one  thing  is  certain:  namely,  that  the  infantry 
of  the  attadt  can  hardly  hope  to  succeed  if  its  own  guns  have 
been  disabled  while  striving  to  maintain  an  unequal  duel.  Thus 
in  the  earlier  stages  of  battle  the  action  of  the  artillery  will 
be  characterized  by  a  certain  degree  of  prudence.  The  com- 
manders on  either  side  will  strive  to  conceal  the  numbers  and 
positions  of  their  batteries,  and  will  not  employ  more  guns  than 
are  absolutely  necessary  for  the  attainment  of  any  particular 
object  they  may  have  in  hand.  But  when  the  preliminary 
stages  are  over,  and  the  infantry  is  finally  oommitted  to  the 
assault,  a  change  must  come  over  the  conduct  of  the  artillery. 
In  this  final  phase  ther^  is  no  longer  room  for  prudence.  In- 
direct-fire  is  out  of  place,  and  the  duty  of  the  guns  cannot  be 
better  described  than  in  the  words  of  the  French  text-books, 
''  to  follow  the  infantry  in  a  series  of  rapid  advances,  by  Echelons, 
without  hesitating  to  come  into  action  within  the  ^ortest  range 
of  the  hostile  infantry."  But  when  the  time  comes  to  follow  up 
the  infantry  the  skill  and  knowledge  of  the  battery  commander 
are  moat  highly  tried.  Concealment  is  no  longer  his  object,  and 
he  must  trust  all  to  his  offensive  power.  To  make  the  most  of 
this  power  it  is  of  the  first  impMtance  that  his  guns  should  be 
brought  at  once  into  positions  tiriience  they  can  be  effectively 
used;  for,  quoting  again  from  the  French  instructions,  "con- 
siderations of  concealment  lose  their  importance  for  artillery 
that  is  toM  off  to  follow  up  the  movements  of  the  mfantry.  In 
thin  case  artillery  must  not  fear  to  come  into  action  in  the  open, 
although  in  this  situation  a  battery  usually  forfeits  its  freedom 
of  maaoeuyre." 

Even  the  introduction  of  shielded  guns  will  not  a£fect  this  loss 
of  mobility,  for  batteries  which  are  brou^t  to  within  effective 
rifle  range  of  the  defence  must  expect  to  lose  a  considerable 
pK^rtion  of  their  horses.  Hence  it  follows  that  although  the 
poBitM>n  into  whidi  they  are  brought  in  support  of  infantry  may 
prove  to  be  unsatisfactory  it  cannot  be  changed;  their  assist- 
ance will  be  lost  at  the  most  critical  moment,  with  the  result 
that  the  attadc,  deprived  of  their  support,  will  probably  fail. 
In  France,  where  artiUeiy  tactics  have  perhaps  received  even 
more  attention  than  in  other  countries,  the  necessity  for  this 
dose  supp(Ht  by  guns  has  been  so  far  recognized  that  the 
batteries  of  the  attack  have  been  divided  into  two  distinct 
portions.  The  duties  of  one  section  have  already  been  described. 
Those  of  the  second  are: — (x)  lb  continue  to  shell  the  enemy's 
position  as  long  as  possible  without  danger  to  the  advandng 
infantry;  <2)  To.  engage  the  hostile  infantry  "  avec  la  demidre 
feergie  ";  (3)  To  wat^  carefully  for  counter-attack. 

It  is  perfectly  dear  that  the  performance  of  these  duties, 
in  fact,  the  application  of  the  whole  prindple  of  co-<^>eTation 
between  ijoivktiy  and  artillery,  is  intimatdty  connected  with  the 
use  of  ground.  The  art  of  utilizing  ground  to  the  best  advantage 
must  therefore  be  deeply  studied.  If  we  look  back  upon  history, 
.  we  canaot  but  be  struck  by  the  impoftant  part  that  the  apprecia- 


tion or  neglect  of  the  capadties  of  the  gnmnd  has  played  la 
almost  every  battle.  The  most  brilliant  victories  have  been  won 
by  manoeuvres  which,  if  not  suggested  by  the  physical  features 
of  the  battlefidd,  were  dq;>iived  by  the  nature  of  the  ground  of 
half  thdr  risk.  What  was  true  ni  Austerlitz  andLeuthen  is  true 
of  Liao-yang  and  Mukden.  Now,  as  in  the  past,  battles  resolve 
themselves  into  a  series  of  struggles  for  certain  localities,  a 
methodical  progresston  from  point  to  pobit,  each  snoces^ve 
capUtre  weakening  the  enemy's  position  until  at  last  an  over- 
whelming fire  can  be  brou^t  to  bear  upon  some  vital  point. 
This  method  of  attack  is  meat  distinctly  seen  in  siege  operations, 
such  as  those  round  Port  Arthur,  wh«e  the  attack  dosed 
gradually  hi  upon  the  dtfenoe  until  the  possession  of  one  or  two 
points  rendered  the  capture  of  the  place  a  matter  of  time  alone. 
Now  the  diffewnce  between  the  attack  of  a  fortress  and  of  a 
defended  position  is,  in  the  main,  one  of  degree  rathea  than  of 
kind.  But  there  is  no  doubt  that  the  chief  point  of  ^fffgence 
is  often  overlooked,  both  by  the  amateur  and  by  the  uneducated 
professional  soldier. 

In  staff  rides  and  in  war  games,  occasbnally  even  in  peace 
manoeuvres,  it  is  usually  assumed  that  the  party  who  starts 
upon  the  defensive  must  remain  in  that  unenviable  pomtion 
throughout..  This,  however,  is  not  the  teaching  o£  history.  U 
there  is  one  lesson  in  tactics  which  stands  out  more  deariy  than 
all  the  others  which  may  be  learnt  from  the  camgwigns  of  the 
great  conun^ders,  it  is  that  a  defensive  attitude  adiould  never 
be  assumed  except  as  a  means  of  passing  to  the  ofiFensive  under 
monf  favourable  conditions  than  those  which  presers.!  thenudves 
at  the  moment.    In  siege  operations  the  r61es  of  t.he  ^^ 

rival  forces  are  more  dearly  defined;  aiwi  until  tJie  Slikflsivc 
operations  are  brought  to  a  condunon  the  relatioas 
of  the  two  commanders  remain  unchanged.  In  tlie  open  field 
of  battle,  except  in  the  case  of  a  purdy  delaying  or  of  a  rear- 
guard action,  this  is  not  the  case.  There  both  geaerals,  if  they 
understand  their  duties,  are  always  striving  to  secure  the 
offensive,  for  no  battle  has  ever  yet  been  won  by  punely  defensive 
tactics.  The  defensive  attitude  is,  therefore,  only  a  phase  of 
that  manoeuvring  to  secure  the  upper  hand  whicb  be^ns  with 
the  strategic  concentration,  almost,  one  might  say,  with  the 
peace  organization. 

In  spite  of  Moltke's  oft-quoted  saying  that  the  combination  of 
the  tactical  defensive  with  the  strategical  offensive  is  the  strongest 
form  of  war,  the  very  fact  of  one  side  adopting  the  defensive 
proves,  in  at  least  ninety-nine  cases  out  of  every  hundred,  that 
in  earlier  stages  of  the  campaign  the  enemy  has  gained  ^an 
advantage,  either  by  his  numbers,  his  strategy,  or  hia  readineaa 
to  act,  which  can  only  be  counterbalanced  by  success  in  battle. 
Other  things  being  equal,  the  side  whicb  is  numerically  the 
weaker  is  naturally  tiie  first  to  be  forced  to  relinquisfa  the 
initiative.    But,  whatever  the  cause,  the  aim  of  the  commander 
will  be  to  retrieve  his  fortunes  by  a  tactical  success.    Perhaps 
the  most  striking  example  in  history  of  its  accomplishment  is 
furnished  by  the  campaign  and  battle  of  Salamanca.    There, 
after  weeks  of  marching  and  counter-marching,  Wellington  was 
finally  out-manoeuvred  by  Marmont  and  forced  to  stand  and 
fight  under  drcumstances  by  no  means  favourable  to  the  defence. 
His  line  of  communication  was  in  danger,  and  hia  tnlna  were 
already  being  hurried  to  the  rear.    Then  Marmont  made  a 
mistake;  and  in  a  few  hours  the  French  army  was  in  full  re- 
treat.   Never  was  the  tactical  genius  of  a  commander  mote 
dramaticaUy  di^layed;  but  we  may  well  ask  ourselves  whether 
under  modem  conditions  similar  results  would   be  possible. 
The  point  is,  however,  that  to  the  true  general  the  purely 
defensive  battle  is  unknown;  and  in  place  of  a  single  movement 
directed  by  a  master  mind  we  shall  see  in  future  a  series  of  com- 
bats, each  with  its  stroke  and  counter-stroke,  taking  place  upon 
a  front  extending  over  many  miles  of  country.     Of  this  type 
of  battle  the  Sha-ho  is  at  present  the  best  example.    There  the 
operations  opened  with  an  attack  against  the  Japanese  right, 
whidi  was  met  by  a  similar  attack  delivered  by  the  Japanese 
centre  and  left.    A  less  able  commander  than  Oyama  might 
have  attempted  to  check  Kuropatkin's  offensive  movement  hj 
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Rinloicliig  Us  Mm  tbmitened  flftnk;  that  is  to  ny,  that  he  would 
havte  conformed  to  the  movements  of  his  adversary  and  per- 
mitted him  to  dictate  the  coarse  of  events.    This  was  not  the 
JafMmese  system.    Oyana  had  no  intention  of  ^ghting  a  purely 
defensive  action.    He  knew  that  his  opponent  had  massed  his 
strength  upon  his  left,  and  it  was  only  reasonable  to  assume  that 
if  one  portion  of  his  line  was  strong,  some  other  portion  must 
be  weak.  The  actual  point  first  selected  by  Oyama-for  decisive 
Attack  was  the  centre  of  Kuropatkin's  line.    This  effort  failed, 
and  the  scales  were  ultimately  turned  by  an  almost  unexpected 
success  against  the  Russian  right.    The  resulting  victory  was 
certainly  less  complete  than  WMild  have  been  the  case  bad  the 
Japanese  commander  been  able  to  carry  through  his  original 
plsn,  but  it  is  obvious  that  a  force  operating  against  the  centre 
of  a  hostUe  line  must  itself  be  in  danger  of  envelopment;  and 
in  this  case  it  is  interesting  to- note  that  the  battle  was  really 
decided  by  an  outflanking  movement  by  a  weak  force,  while  the 
central  attack  in  considerable  strength  achieved  but  Uttle. 
Oyama'soonduct  of  this  battle  has  been  much  critidsed.    By  some 
writers  he  has  been  blamed  for  leaving  his  own  defensive  line  too 
weak;  by  others  he  has  been  accused  of  attempting  too  much. 
These  are  difficult  questions,  requiring  detailed  eacamination; 
for  the  present  it  is  sufficient  to  note  that,  althou^  inferior  in 
numbers,  he  succeeded  in  accomplishing  an  envd<^ing  movement 
which  forced  his  enemy  to  retire.    The  fact  is  that  by  superior 
skill,  although  actually  inferior  in  numbers,  he  succeeded  in 
piadng  more  rifles  in  the  firing  line  than  dnl  his  opponent. 
During  a  great  part  of  this  struggle,  which  lasted  for  five  da3rs, 
it  would  be  difficult  to  say  which  side  was  on  the  defensive 
uid  which  on  the  offensive.    No  doubt  at  the  commencement 
Kuropatkin  was  the  assailant;  it  is  equally  certain  that  in  the 
end  it  was  Oyama  who  attacknl;  yet  it  would  be  impossible 
to  say,  as  at  Austerlits  and  "Salamanca,  exactly  at  what  moment 
the  r61es  were  exchanged. 

If  then  we  are  justified  in  assuming  that  in  the  great  battles 
of  the  future  neither  army  will  be  acting  entirely  on  the  offensive 
or  entirely  on  the  defensive,  it  may  seem  idle  to  speculate  as  to 
whether  the  recent  improvements  in  firearms  and  ballistics  are 
in  favour  of  one  side  or  the  other.    In  this  connexion  the  lessons 
which  may  be  learned  from  the  South  African  and  the  Russo- 
Japanese  wars  are  most  instructive.    After  the  former  it  was 
often  tirged  that  the  conditions  of  modem  battle  are  distinctly 
in  favour  of  defensive  tactics;  in  other  words,  that  the  force 
which  awaits  attack  can  develop  the  full  power  of  each  arm  with 
greater  facility  than  that  which  delivers  it.    This  contention 
bad  much  to  support  it,  but  it  was  not  always  realized  that  any- 
thing which  gives  new  strength  to  the  defence  must  at  the  same 
time  add  something  to  the  advantages  of  the  army  which  attacks. 
The  outcome  of  the  improvements  in  rifles,  guns  and  powder 
is  that  far  fewer  men  are  required  to  hold  a  definite  position 
than  of  old.    To  a  certain  extent  this  favours  the  defence.    A 
much  larger  proportion  of  the  available  troops,  can  be  set  free  to 
act  in  reserve,  and  to  deliver  the  counter-stroke,  i.e.  a  much 
harga  number  than  formerly  can  be  employed  by  the  defenders 
in  attack.    This  b  to  the  good.    But  the  assadlant  profits  in 
almost  equal  ratio.    His  strength  has  always  Iain  in  power  of 
manoeuvring,  of  hi(Ung  his  movements,  and  of  massing  suddenly 
against  some  weak  point.    To-day  this  power  is  greater  than 
ever  before.    The  increased  power  of  the  rifle'renders  it  com- 
paratively easy  for  him  to  form  an  impenetrable  barrier  with 
part  of  his  force,  perhaps  with  his  cavaky  supported  only  by  a 
small  proportion. of  his  infantry,  behind  which  the  remainder 
can  move  unobserved.    Moreover,  the  object  of  the  assailant's 
manoeuvres  will  be  to  place  portions  of  his  forces  on  the  flank 
or  flanks  of  the  position  be  is  attacking.    If  he  can  accomplish 
this,  the  effect,  moral  and  physical,  of  the  enfilade  fire  which  is 
brought  to  bear  upon  the  enemy's  front  will  be  far  greater  than 
that  which  attended  a  similar  operation  when  fire  was  of  less 
account.    In  addition  to  this  increased  facility  for  manoeuvre, 
the  great  strength  of  the  local  defensive  confers  upon  the  assail- 
ant the  power  of  denuding  certain  portions  of  his  line  of  troops, 
ia  ortkr  that  he  may  maas-them  tof  offensive  action  elsewhere. 


Here  agaia'the  stody  of  gRnmd  and  a  true  kfloi>lfcdge  of  the 
capabilities  of  the  various  arms  are  of  supreme  importance.  Well- 
placed  artillery,  aided  by  machfaie  guns,  may  enable  a  compara- 
tively weak  force  of  iid^antry  to  hold  a  wide  extent  of  front, 
provided  that  each  arm  is  able  to  use  its  strength  to  the  fullest 
extent.  In  this  way  the  skilful  commander  can  turn  each 
feature  of  the  battlefield  to  account  and  can  release  a  greater 
number  of  his  troops  for  the  all-important  envekiping  move- 
ments. It  was  just  this  power  which  enabled  Oyama  to  outflank 
the  Russian  XVn.  Coips  at  the  battle  of  Sha-ho,  for  he  was 
able  to  weaken  his  own  right  to  an  extent  Which  a  very  few 
3rears  ago  would  have  been  impossible.  In  short,  the  process  of 
envdopment  is  more  easy  <han  it  used  to  be;  and  envdopment, 
which  means  that  the  enemy  is  under  fire  f  ran  several  dlrectrons, 
is  much  more  effective  now  than  in  the  past. 

In  Germany  this  fact  has  long  beeii  recognised,  and  it  was  for 
this  reason  that  'German  soldiers  refused  to  accept  the  con- 
dusions  at  which  many  English  military  critics  arrived  after 
the  South  African  war.  Under  the  influence  of  thdr  German 
teachers  the  Japanese  never  hesitated  to  attack,  even  with 
inferior  numbers,  and  to  make  the  envdopm»t  of  the  enemy 
more  certain  they  went  into  battle  pmctically  without  reserves. 

In  this  respect  the  war  in  Manchuria  marks  an  epoch  in  the 
history  of  tactics;  and  for  that  reason,  if  for  no  other,  it  should 
be  caiefuDy  studied.  Moreover,  it  emphasizes  an  important 
difference  in  the  handling  of  large  and  small  armies  which  is  of 
quite  recent  origin.  Until  a  few  years  ago  all  continental 
armies  were  organissed  in  army  corps.  These  corps  were  com- 
posed of  two  or  three  infantry  divisions  with  a  large  body  of 
corps  troops,  principally  artillery.  Now  the  raison  d*itre  of 
this  artillery  was  to  form  the  nudeus  of  a  reserve  which  could  be 
retained  under  the  hand  of  the  corps  commander  to  be  used  as 
required.  That  is  to  drive  h<Mne  the  infantry  attack,  to  ddiver 
or  repd  a  counter-attack,  or,  but  very  sparingly,  to  strengthen 
a  weak  point  in  the  defensive  line.  With  the  development  of 
the  enveloping  battle,  it  was  soon  realized  in  Germany  that 
corps  artillery  was  an  anachronism,  for  the  distances 
are  now  so  great  that  reserve  artillery  can  hardly  JSjl^If 
be  moved  to  the  particular  part  of  the  battlefield  utuh^, 
where  its  services  are  required  in  time  to  be  of  any 
use.  Thus  the  corps  artillery  was  first  split  up  among  the 
divisions,  and  soon  a  number  of  divisional  reserves  to<A  the 
place  of  the  great,  central  body,  while  the  corps  commander 
retained  a  comparatively  small  number  of  troops  under  his 
own  hand.  In  this  way  the  control  of  the  supreme  commander 
over  the  course  of  the  battle  is  greatly  weakened  and  the  chance 
of  correcting  any  error  in  the  original  plan  is  diminished.  It 
had  long  been  realized  that  errors  in  the  strategic  deployment 
of  troops  were  almost  impossible  to  correct;  and  now  it  came 
to  be  seen  that  this  was  equally  true  of  the  tactical  deployment. 
Just  as  under  modern  conditions  even  Napoleon  could  hardly 
have  recovered  from  errors  like  those  which  marked  the  opening 
phases  of  the  Eckmtihl  campaign  (see  Napoleonic  Campaigns), 
so  the  most  brilliant  genius  will  no  longer  be  suffident  to  win 
battles  if  the  original  plan  is  not  correct.  It  was  upon  this 
theory  that  the  Japanese  commanders  planned  their  battles, 
and  it  was  very  soon  proved  that  they  had  the  courage  of  their 
convictions.  For  the  first  time  it  was  seen  that  battles  were  no 
longer  won  by  the  general  who  husbanded  his  reserves,  but  by 
him  who  first  got  every  available  man  into  the  firing  line.  But, 
while  giving  Oyama,  Kuroki,  Oku  and  the  others  every  credit 
for  the  strength  of  mind  whkh  enabled  them  to  divest  them- 
selves of  reserves  when  their  battles  were  far  from  being  won, 
we  must  also  remember  that  they  were  fighting  an  enemy  who, 
like  the  Boers,  were  incapable  of  organizing  a  really  decisive 
counter-stroke.  For  English  soldiers  this  point  has  a  peculiar 
interest,  as  it  has  a  very  distinct  bearing  upoh  the  tactics  of  our 
own  army.  From  what  has  already  been  said  it  is,  or  should 
be,  clear  that  the  value  of  numbers  upon  the  battlefield  is  greater 
now  than  formerly;  for,  granting  that  the  leadership  on  either 
side  is  equally  skilful,  the  chances  of  envelopment  are  in  favour 
of  him  who  commands'  the  greater  number  of  men.    Owing 
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to  our  9f90BtpMfc«l  poaltftm  and  to  thfi  cotiditioni  under  whkb 
we  live,  the  number  of  British  troopB  available  for  employment 
in  any  war  against  a  continental  Power  will  almost  certainly 
be  inferior  to  that  which  can  be  employed  against  us.  It  is 
of  course  true  that  we  should  never  engage  in  operations  on  the 
continent  of  Europe  except  in  alliance  with  some  other  Power; 
but  it  is  quite  possible  that  the  British  army  might  be  entrusted 
with  the  execution  of  some  definite  task  which,  while  part  of 
a.  general  strategical  scheme,  would  involve  completely  inde* 
pendent  action*  It  is  under  such  drcumstances  as  these  that 
we  must  be  prepared  to  encounter,  troope  which  in  leadership 
and  ualning  will  be  at  least  the  equal  of  our  own,  and  in  numbers 
will  probably  be  superior  to  them.  In  these  circumstances  our 
chances  of  envelopment  will  not  be  great,  but  this  must  by  no 
means  be  taken  to  mean  that  our  chances  of  success  are  to  be 
despaired  of.  Far  from  it.  In  the  first  place  strategy  may 
induce  the  enemy  temporarily  to  divide  his  forces,  and  thus  to 
afford  favourable  opportunity  for  an  effective  blow*  Failing 
this,  it  remains  to  be  considered  how  a  general  may  best  employ 
inferior  numbers  with  a  reasonable  hope  of  gaining  a  tactical 
victory.  To  this  the  answer  must  be  that  his  best,  indeed  his 
only,  chance  of  victory  lies  in  the  countCT'Stroke. 

In  France  this  fact  has  received*  due  recognition,  and  since 
that  country  as  in  the  unfortunate  position  of  having  to  be 
prepared  to  encounter  superior  numbers,  the  trainfaig  and 
organization  of  her  armies  differ  essentially  from  those  of  her 
most  formidable  ndghbour.  Acknowledging  that  at  the  outset 
of  a  war  she  must  be  placed  at  a  grave  disadvantage,  she  strives 
n0  (o  develop  her  power  of  manoeuvre  and  of  delivering 

a  strategic  counter-stroke.  With  this  object  her 
armies  move  in  deep  formations  on  a  comparatively 
narrow  front,  covered  by  strong  advanced  guards.  Thus,  in 
the  earlier  stages,  they  are  much  less  committed  to  a  definite 
line  of  action  than  are  armies  moving  upon  a  widely  extended 
front,  and,  provided  intelligence  is  received  in  time,  they  can 
be  massed  quickly  against  the  enemy's  fianks.  Similarly  in 
the  later  stages  she  trusts  to  the  tactical  counter-stroke,  and 
hence  the  corps  artillery,  which  has  been  abandoned  in  Germany 
for  reasons  which  have  already  been  given,  is  still  retained  in 
France. 

In  the  foregoing  pages  the  question  was  raised  as  to  whether 
the  great  tactical  counter-strokes  of  Uie  past  are  still  possible 
under  modern  conditions.  Unfortunately  the  battles  in  Man- 
churia afford  no  instance  of  a  successful  counter-stroke,  for  the 
Sha-ho  is  more  an  example  of  an  encounter  action  than  of 
a  carefully  conceived  counter-attack.  In  these  circumstances 
we  are  forced  to  rely  upon  theory;  but  theory  based  upon  a 
correct  understanding  of  the  past  should  form  no  uncertain 
guide  to  the  practice  of  the  futun.  What  then  are  the  principles 
upon  which  our  theory  is  to  be  based?  First,  that  the  defensdve 
battle  is  only  a  step  towards  assuming  the  offensive.  Secondly, 
that  the  only  means  of  assuming  the  offensive  with  success  is 
the  counter-stroke.  Thirdly,  that  the  counter-stroke,  in  at 
least  nine  cases  out  of  every  ten,  should  aim  at  the  envelopment 
of  the  attack.  From  these  premises  it  follows  that  the  most 
effective  form  of  the  defensive  battle  wiU  be  that  which  compels 
the  enemy  to  dci^oy  his  forces  and  then  uses  the  reserve  to 
envelop  one  or  both  of  his  flanks.  Since,  however,  modern 
battles  are  fought  over  a  very  wide  extent  of  front,  it  necessarily 
follows  that  the  possibility  which  the  defence  possesses  of 
successfully  enveloping  the  attack  roust  depend  to  a  very  great 
extent  upon  the  correct  diqxisal  of  the  reserves  when  drawing 
up  the  original  line  of  battle.  Just  as  the  chances  of  making 
the  best  wc  of  superior  numbo*  in  the  attack  depend  upon 
a  correct  strategical  deployment  at  the  comroenoement  of  a 
campaign,  so  the  chances  of  a  successful  countei^troke  depend 
upon  a  correct  distribution  of  troops  at  the  commencement  of 
an  action.  Hence  we  see  that  the  most  important  point  which 
a  general  who  finds  himself  compelled  to  take  up  a  defensive 
position  has  to  decide  is  where  to  place  those  troops  by  whose 
aid  he  hopes  eventually  to  seize  the  offensive.  One  thing  is 
dear,  name^,  that  the  worst  place  lor  oien  who  are  destined 


to  enveh»p  one  or  other  flank  of  the  atuck  must  oe  behind  the 
centre  of  the  defensive  line.  Time  alone  must  render  such  a 
position  unsuitable,  for  it  must  entail  a  march  of  maisy  hours, 
if  not  of  days,  before  the  troops  can  reach  the  point  from  which 
they  are  to  be  launched  to  the  attack.  This  being  so,  it  would 
seem  that  the  right  place  for  the  general  reserve  of  the  defending 
army  under  modern  conditions  must  be  on  one  or  other  of  the 
flanks;  and,  always  bearing  in  mind  that  the  chief  object  to  be 
attained  is  regaining  the  initiative,  we  are  driven  to  the  cod» 
elusion  that  the  best  place  is  that  flank  from  which  an  effective 
blow  can  be  dealt  at  the  assailant's  most  vulnerable  point,  that 
is  to  say,  at  the  flank  through  which  his  line  of  communication 
may  be  most  easily  attained.  If  this  theory  be  correct,  ydL 
another  p<nnt  has  been  established,  namely,  that  the  main 
plan  of  the  decisive  counter-stroke  must  be  decided  before^ 
and  not  after,  the  first  shot  in  the  general  engagement  had  been 
fired.  Under  the  conditions  which  obtain  to-day  it  is  no  uaa 
waiting  for  the  enemy  to  make  a  mistake,  for  the  odds  against 
it  being  detected  are  great.  A  hundred  years  ago  armies 
nuinoeuvred  in  full  view  of  one  another,  and  mistalces  could  be 
perceived  by  every  company  officer  on  either  side.  Now  aii 
this  is  changed,  and  the  dijficiiltics  of  the  defence  are  increasod 
by  the  fact  that  although  the  attack  may  make  many  blunders, 
it  will  do  BO  at  such  a  distance  from  the  defence  as  to  render 
them  comparatively  secure  from  detection.  Having  prepared 
his  counter-stroke,  the  chief  point  towards  which  the  commander 
of  the  defence  must  direct  his  attention  after  battle  has  been 
joined,  is  the  exact  moment  at  which  it  should  be  delivered 
Needless  to  say  that  the  chances  of  success  will  be  enormousljt 
increased  if  the  counter-stroke  is  unexpected,  for  id  war  the 
demands  which  surprise  makes  upon  moral  are  quite  out  of 
proportion  with  the  physical  danger  which  men  are  called  upon 
to  undergo.  If  then  defence  is  ever  to  be  converted  into  attack, 
it  would  appear:  (i)  That  the  counter-stroke  must  be  carefuQy 
planned,  and  must  form  an  integral  part  of  the  original  acheine 
of  defence.  (2)  That  it  must  be  properly  directed.  (3)  Ililtt 
it  must  be  correctly  timed.  (4)  That  if  possible  it  must  come 
as  a  surprise.  Of  these  conditions,  the  first  three  are  dependent 
for  their  fulfilment  upon  good  information,  careful  preparation, 
and  correct  appreciation  of  the  enemy's  plans;  but  it  is  ih  the 
fourth  that  the  Aspiration  of  the  really  great  commander  witt 
be  most  conspicuous^  displayed  on  the  day  of  battle,  and  the 
greater  the  numbers  under  his  command  the  more  difi&cult  bit 
task  must  be. 

When,  as  at  the  Sha-ho  and  Mukden,  the  troops  on  either 
side  are  numbered  by  hundreds  of  thousands,  the  commander* 
in-chief  cannot  hope  to  keep  the  direction  of  events  in  his  own 
bands  for  very  long;  but  when  tens  of  thousands  only  are 
engaged,  the  whole  battle  can  be  controlled  as  well  now  as  in 
the  past.  The  extent  of  front  will  ceruinly  be  greater  than  it 
was  jformerly,  but  against  this  may  be  set  the  fact  that  improved 
communications  by  telegraph  and  telephone  enable  the  com- 
mander to  keep  in  touch  with  events  in  a  manner  which  until 
recently  was  quite  impossible.  It  is  for  this  reason  that  the 
earlier  and  smaller  battles  of  the  Russo-Japanese  War  contain 
many  lessons  which  are  of  more  use  to  British  soldiers  than  are 
those  which  may  be  leained  from  the  great  struggles  which  took 
place  later  on.  But  in  all  bailies,  whether  great  or  small,  the 
first  requirement  is  a  commander  who  possesses  sufficient  stead- 
fastness of  character  to  carry  out  on  the  day  of  battle  the  plans 
he  has  formed  beforehand.  War  is  like  a  game  of  bridge,  for  the 
most  successful  player  is  not  he  who  best  remembers  the  fall 
of  the  cards  or  who  knows  the  correct  leads  by  heart,  but  he 
who  can  decide  upon  and  carry  out  the  plan  hesl  suited  to  the 
strength  of  his  hand.  In  both  cases  a  bad  plan  is  better  than 
none,  and  vacillation  even  between  two  good  plana  is  fataL 
In  both  cases  side  issues  are  constantly  arising  which 
tend  to  obscure  the  main  issue.  On  the  battlefield 
these  side  issues  take  the  form  of  appeals  for  assist- 
ance from  various  quarters,  all  of  which  must  tempt  the  supreme 
commander  to  weaken  the  general  reserve  which  has  been 
set  aside  for  his  dedaive  stroke.  .  To  such  i^ppeab  he  must  iiioiL 
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«  dcafwcai;,  confident  In  Uif.  ^avmledge  t&at  tbe.best  way  of 
assisting  bi^  sbrely-prcssed  troo^  is  by  a  vigorous  blow  at  his 
enemy's  weakest  spot.  Hence  it  follows  that  the  force  which 
is  to  deliver  the  blow  must  be  kept  perfectly  distinct  from  the 
local  reserves  imder  subordinate  commanders,  which  are  held 
in  readiness  to  strengthen  weak  places  in  the  defensive  line,  or 
to  deliver  local  counter-attacks.  It  also  follows  that  this  force 
must  comprise  every  man  who  can  be  spared  from  the  passive 
portion  of  the  defence,  and  thai  to  produce  the  fullest  results 
(here  must  be  complete  co-operation  between  the  three  arms. 

It  is  here,  in  all  probability,  that  cavalry  will  6nd  its  cppor* 
txmity.  On  the  one  band,  the  cavalry  of  the  attack  will  strive 
to  locate  the  hostile  reserve  which  is  preparing  to  deliver  a 
<ounter-attack ;  failing  this  it  will  protect  the  flanks  of  its  own 
infantry,  ready  to  move  to  any  threatened  point  and  to  assist 
with  dismounted  fire  in  repelling  the  advancing  lines  when  the 
necessity  arises.  On  the  other  hand,  the  cavalry  of  the  defence 
will  strive  to  conceal  tJie  movements  of  its  own  general  reserve 
4nd  will  locate  the  flanks  of  the  infantry  agamst  which  the 
counter-attack  is  to  be  directed.  The  share  of  the  artillery  in 
this  stage  of  the  battle  is  sufficiently  apparent,  and  it  is  obvious 
that  the  chances  of  success  of  one  side  or  the  other  must  depend 
largely  upon  the  skill  and  self-sacrifice  of  the  gunners.  Should 
the  commander  of  the  defence,  aided  by  his  cavalry,  have  been 
successful  in  effecting  a  surprise,  his  chances  of  victory'  will 
be  further  increased  if  his  infantry  is  supported  closely  by  the 
artillery.  Much  also  must  depend  upon  the  handling  of  the 
artillery  which  has  suddenly  been  thrown  upon  the  defensive. 
If  the  battery  leaders  are  quick  to  realize  the  changed  situation 
•and  to  pick  up  new  targets,  perhaps  leaving  covered  positions 
and  firing  ovei  the  sights,  all  may  yet  be  well;  but  it  is  certain 
that  if  the  surprise  has  really  been  complete  the  infantry  will 
require  all  the  assistance  it  can  possibly  derive  from  the  olhes 
arms  in  order  to  avert  defeat. 

One  more  point  remains  to  be  noted.  Since  'the  object,  of 
tactics  is  to  win  battles,  every  effort  should  be  directed  to  that 
single  end.  If  certain  formations  are  adopted  with  a  view  to 
avoiding  losses,  it  must  only  be  in  order  that  more  men  may 
be  brought  up  to  the  decisive  point.  The  sanie  principle  holds 
good  with  regard  to  what  are  known  as  holding,  or  secondary, 
attacks  whose  T6It  is  frequently  misunderstood.  Indeed  the 
liamcs  themselves  are  misleading,  for  they  inevitably  convey 
the  impression  that  the  duty  of  winning  has  been  entrus^ted  to 
some  other  body.  For  lh:s  reason  the  commander  is  apt  to 
consider  that  he  has  fulfilled  his  task  if  he  succeeds  in  getting 
to  within  reasonably  close  range  of  the  enemy's  position,  where 
he  can  remain  without  suffering  undue  loss.  Vai  from  this 
being  the  case,  the  fact  is  that  against  an  able  opponent  an 
attack  of  this  nature  is  useless,  for  he  will  very  soon  detect 
which  is  the  real  and  which  is. the  secondary  attack, 
and  unless  the  two  are  pushed  with  equal  vigour  be 
will  disregard  the  one  and  turn  all  bis  attention  to  the 
other.  It  may  even  happen  that  he  will  be  able  to  take  troops 
from  that  portion  of  his  line  which  is  only  threatened  and  place 
them  where  he  is  really  pressed,  or  even  utilize  them  in  counter- 
attack. In'such  a  case  it  may  happen  that  the  so-called  "  hold* 
ing  **  attack  may  itself  be  held  by  less  than  its  own  numbers, 
^hile  the  main  attack  is  suffering  defeat  Iq  some  other  quarter 
of  the  field.  Here  again  there  is  much  to  be  learnt  from  the 
past;  and  for  the  true  conduct  of  these  feint  attacks  we  need 
not  go  outside  the  history  of  our  own  army.  Many  instances 
might  be  quoted,  but  none  are  more  to  the  point  than  that  of 
the  assaulting  columns  at  the  capture  of  Badajoz.  On  that 
memorable  occasion  the  British  troops  were  divided  into  five 
columns,  three  of  which  were  vainly  hurled  against  the  great 
breaches  which  had  been  made  in  the  walls.  But  what  the 
main  assaults  failed  to  do  was  accomplished  by  the  attacks  from 
which  least  bad  been  expected,  and  Philippon  with  his  gallant 
defenders  was  forced  to  surrender  by  the  loss  of  the  San  Vincente 
bastion  and  the  castle  of  San  Roque,  which  had  been  considered 
to  be  impregnable.  This  is  the  spirit  .which  must  imbue  the 
infantrymaa,  the  cavalryman,  and  the  artillerymao  alike.    Fo*^ 


without  the  fightii^  spbit>  oetther  generalship,  formadons,  nor 

weapons  can  prevail.  (N.  M.*) 

TADPOLE,  a  term  often,  but  wrongly,  applied  indiscriminately 
to  all  Batrachian  larvae.  It  is  absurd  to  call  the  larva  of  a  newt 
or  of  a  Caedlian  a  tadpole,  nor  is  the  free-swimming  embryo 
of  a  frog  as  it  leaves  the  «gg  a  tadpole.  A  tadpole  is  t]ie  larva 
of  a  tailless  BaUachian  after  the  loss  of  the  external  gills  and 
before  the  egress  of  the  fore  limbs  (except  in  the  aberrant 
Xenopus)  and  the  resorption  of  the  tail  What  characterizes  a 
tadpole  is  the  conjoined  globular  head  and  body,  so  formed 
that  it  is  practically  iippossiUe  to  discern  the  limit  between 
the  two,  sharply  set  off  front  the  more  or  less  elongate  com- 
pressed tail  which  is  the  organ  of  propulsion.  In  describing 
tadpoles,  the  term  "  body  "  is  therefore  tised  as  meaning  head 
and  body.  The  tail  consists  of  a  fleshy  muscular  portion  bordered 
above  and  below  by  membranous  expansions,  termed  respectively 
the  upper  and  lower  crest,  the  former  sometimes  extending  along 
the  body. 

Except  in  a  few  aberrant  types,  which  are  mentioned  below, 
the  mouth  is  snrrounded  by  a  much -developed  lip  like  a  funnel 
directed  downwards,  and  is  armed  with  a*  homy  beak  not  unlike 
that  of  a  cuttle-fish.  The  characters  offered  by  the  circuUr  lip 
are  among  the  most  important  for  the  distinction  of  species. 
It  may  be  entirely  bordered  by  fleshy  papillae,  or  these  may  be 
testricted  to  the  sides,  or  to  the  sides  and  the  lower  border. 
Its  inner  surface  is  furnished  with  ridges  beset  with  series  of 
minute,  bristle-like,  erect,  horny  teeth,  each  of  which,  when 
strongly  magnified,  is  seen-  to  be  formed  of  a  column  of  super- 
posed cones,  hollowed  out  at  the  base  and  capping  each  other; 
the  summit  or  -crown  of  each  of  these  cones  is  expanded,  spatu- ' 
late,  hooked  backwards,  and  often  inulticuspid.  The  number 
of  these  columns  is  very  great.  F.  E.  Schulze  has  counted  as 
many  as  iioo  in  Ibe  lip  of  Pclchates  Juscus.  The  beak  is  made 
up  of  homy  elements,,  like  thelabiaj  teeth,  fused  together;  its 
edge,  when  sufficiently  magnified,  is  seen  to  be  denticulate,  each 
denticle  representing  the  cusp  of  a  single  tooth.  The  gills,  bornC 
On  four  arches,  arfe  internal  and  enclosed  in  the  branchial 
chambers.  The  arches  bear  on  the  convex  outer  side  the 
delicate  arborescent  gills,  and  on  the  concave  inner  side  develop 
a  membranous  septum  with  vermicular  perforations,  a  special 
sifting  or  'filtering  contrivance  through  which  the  water 
absorbed  by  the  month  has  to  pass  before  reaching  the  respira^ 
tory  orpins  of  the  branchial  apparatus. 

The  water  is  expelled  from  the  branchial  chambers  t^  one  or 
two  tubes  op>enIng  by  one  orifice  in  most  Batrachians.  This 
erifice  is  the  spiraculam,  which  is  lateral,  on  the  left  side  of  the 
body,  in  most  tadpoles,  but  median,  on  the  breast  or  belly,  in 
those  of  the  Discoghssidae  and  of  some  of  the  Engystomatidae. 
All  tadpoles  are  provided  with  more  or  less  distinct  lines  of 
Duiciferous  sensory  oypts  or  canals,  which  stand  in  immediate 
relation  to  the  nerve  branches  and  are  regarded  as  organs  of  a 
special  sense  possessed  by  aquatic  vertebrates,  feeh'ng,  in  its 
broadest  sense,  having  been  admitted  as  their  possible  use, 
and  the  fimction  of  .determining  waves  of'  vibration  in  the 
aqueous  medium  having  been  suggested.  In  addition  to  these 
lines,  all  tadpoles  show  more  or  less  distinctly  a  small  whitish 
gland  in  the  middle  of  the  head  between  the  eyes,  the  so<alled 
frontal  gland  or  pineal  gland,  which  in  eady  stages  is  connected 
with  the  brain.  A  glandular  streak  extending  from  the  nostril 
towards  the  eye  is  the  lachrymal  canal.  The  eyes  are  devoid 
of  lids. 

Owing  to  more  or  less  herbivorous  haUts,  the  intestine  is 
exceedingly  elongate  and  much  convoluted,  being  several  times 
larger  and  of  a  greater  calibre  than  after  the  metamorphosis. 
Its  opening,  the  vent,  is  situated  either  on  the  middle  line  at 
the  base  of  the  tail,  or  on  the  right  side,  as  if  to  balance  the 
sinistral  position  of  the  spiraculum.  The  tail  varies  much  in 
length  and  shape  according  to  the  species;  sometimes  it  is 
rounded  at  the  end,  sometimes  more  or  less  acutely  pointed,  or 
even  terminating  in  a  filament.  The  skeleton  is  cartilaginous, 
and  the  skull  is  remarkable  for  the  very  elongate  suspensorium 
of  the  lower  Jaw;  the  tail  remains  in  the  nolochorda]  condition. 
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DO  anilagti  bdsg  (anncd  In  thli  orgin,  which  ii  dnilncd  10 
diuppcar  wiLh  Ihc  giUa.  The  hind  Jimbs  tppur  u  buds  11 
the  buc  of  the  ui),  and  (nduaUy  ■llaia  Ihcir  lull  development 
during  the  Udpole  tiie,  Tbo  Ion  limbs  iron  siRiullineausIy, 
and  even  more  npidly,  but  lemata  caDCcaled  within  a  direr^- 
cDlum  ql  (he  bianchii)  chambers  unlil  lully  lotined,  when  they 
bum  through  the  ilua  (unleB  the  Idl  spinculum  be  ulih'ied 

TheabcrvBdMcripibnapplieitdBll  European  and  North  American 

The  ci/cular  flpiii  extremcjy  devidoped  in  lieiaiofihrja  monloMa, 
and  its  Euniid-ibaped  apan^on,  b«ei  on  the  inner  ude  wiih 
rmdiaiing  lefiea  of  homy  leeth.  acti  ai  ■  nrface-lkdt.  vhen  (he 
tadpole  rcfti  in  a  votlca]  paniiob;  (ha  jDomeat  the  ladpole  ilnka 
in  rhe  water  the  Eunod  colUjiKa,  Lakinf  on  (be  form  of  a  pair  ol 
homa.  curlinf  backwards  alone  (he  fide  of  the  bead;  but.  ai  (her 
-_.  _L  ^1. *_^^  _^;_  !.  "«ipand»in(c  "  "-- '-- ' 1. — 


it  wat.  In  lin,  (he 
>I  Sa^tmau,  loundtd 
HI  lie  diiecl  caravan 
lined  a  nniiderable 
Ihe  end  of  the  ii(b 
along  Ihe  river  hank, 
nw  Caillie  (!&>»).  lh« 
■     omU  by  W.  B. 


s  ol  Asm  and  5laan 


Inhabilir 


^nti.  bnni  piDvuled  with  a  orciilaf  adbbiye  diM 
rjcebehind  the  mouth,  by  meaiuoC  which  they  an 


. .. re  remarkably  Iravparent*  and  diHei 

(ediy  in  [he  uructure  ol  the  buccal  ■pfjaralut    There  it  h 
d-shaped  lip,  no  horny  teeth,  artd  no  .beak.    The  tpiraculua 


the  Aalowal  Xewcpua,  (be  tadools 
ar  lip,  horny  teeth,  and  beak,  and  thp 
e  loUvwing  reapecta:     There  ta  a  Ion 


'  likeviv  devoid  o( 


if  Urpdde  larvj 


.  Ion 


,  The  lirgcjl,  that  ol 
Pteadii  paradoia,  may  meuuie  a  loot,  the  body  being  u  Itige 
as  a  turkey'i  egg.  The  peilect  frog,  aflei  tiaulotmalioD,  u 
imaUer  (ban  the  larva.  PscuilU  wu  £nl. described  by  Marii 
Sibylle  de  Mtrian  (1647-1;);),  in  bn  work  on  (he  fauna  ol 
Surioam  (publilbed  Gist  ia  1705  a(  Amuerdam,  republiihcd  ii 
Latin  in  1719),  as  a  frog  changing  into  a  hib.  Among  Europeai 
lormi,  ioiiie  tadpolea  of  Ptlobclti  aKain  a  length  of  leven  inchet 
(he  body  being  of  the  aiie  of  a  hen'i  egg.     The  tadpole  of  tbi 


TafilUt,  and  a; 
igainit  Europeani  is  < 

fortified  builiingi,  and  are  coDUanI 
icnlnl  portion,  formeriy  eiis(ed  (he  ic 

by  Mikniia  Bnben  in  757  I1.1:.    It  1 

(he  Niger  lo  Tanker,  and  atuii 
dtgne  of  pnnperity,  II  was  deKroyed  at  I 
3itury,  but  its  ruins  a(ill  extend  Eve  miles  al< 
The  lim  European  to  viiil  TafiUlt  wai  Ken. 
M  (^eriiaid  Rohld  (l«64).  A  later  viiit  to 
aim  li  docribcd  in  his  book  ^^filrl  (London, 
TAPT.  lOHADO  (iUo~  ),  Ameiican  Bculptor,  wai  bom 
:  Elmwood,  lUinols,  on  the  iglh  of  Apiil  1S60.  He  gndualed 
om  the  University  of  Illinois  In  iS;«,  and  from  18S0  (a  i88j 
udicd  in  the  £cole  da  B«ui  Aru,  Paris.  Ia  1H86  be  became 
isituclot  »t  ibe  Art  Institute,  Chicago,  lecturing  there,  U 
le  Chicago  University,  and  elsewhere  in  the  Uniled  Sme». 
He  ii  the  author  of  an  eihausiive  and  authoritative  work.  Tit 
Hiilvry  ef  AmtricaH  Smlflnri  (1903).  Among  his  works,  in 
addition  to  much  potlrailure,  are:  "  Sleep  ol  the  Flowers  "  init 
"  Awakening  of  the  Flowers,"  both  made  for  the  CoIumbiiB 
Eipoaition;  "Despair"  UiqKI;  "Solitude  of  (he  Soul" 
(1900),  and  "  Fountain  of  the  Lakes  "  (190J). 

TAFT.  WILLIAM  HOWARD  <iS57-  ),  the  twenly-Hvenlh 
President  of  the  United  Slates,  was  born  in  Cincinnati,  Ohio, 
on  the  islh  ol  September  1857.  Hii  lather.  Alphomo  Tatt 
(i!n»-i8gi),  bom  in  Townshend,  Vtrmonl,  graduated  at  Yale 
"  '•  '»J3,b  " 
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qj;    G.  A.  BoulengCT,  "A  Syru 
in>pean  Batrachians."  P.Z^.,  iBi 

" -in  the  Tadpole  ol  X™-** 

B>,r>rk!^...  i(  ,k.  Mala) 


ichians  of  the  Mala 


U.  Stc,,  ay.  1904. . 
TABL  (Malay  (nil,  laiil,  wel^I,  probably  conaected  with 
Hind,  lala,  weight),  the  name  current  in  European  usage  for 
the  Chinese  lm*t  <"  ounce,  Ihe  liang  of  fine  uncoined  silver  bring 
the  monetary  tinii  tbrou^out  the  ChlneK  empire.  The  latl  is 
not  a  coin,  the  only  silver  currency,  apart  from  imported  dollars, 
being  the  ingots  of  silver  koown  as  "  sycee  ";  the  Only  other 
native  currency  a  the  copper  "  cash."  As  a  money  of  account 
Ihe  lad  is  divided  into  10  matt  (tiini},  100  cmdenii  or  can^eni 
(/mi),  loes  ;(.  The  value  varies  with  the  price  of  silver.  The 
"  Haikwan  Uel."  i.i.  the  custom-home  tael,  that  In  which 
duliea  are  paid  to  the  Imperial  Maritime  Ciutoma,  Ii  1  weight  of 
58-77  grains  Troy,  the  value  of  which  variei;  tbui  it  waa 
reckoned  at  j*.  iVl-  ■»  'QOS,  i'-  ltd.  in  T906,  ji.  3d.  in  190;, 
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Greek  Doric  0 

TAFIlilT. 


EC  CKIMa:  I  Pin 

I,  ribbon,  fillet),  the  term  In  arcbttectni 

g  fillet  which  crowns  the  architrave  ol  tX 


<i  TjinLEi  (iJ.  "The  Country  of  the  FiUll, 
ts  are  caDed,  because  descended  from  the  Arabia 
tribe  of  HiU],  settled  here  in  the  iilh  century),  the  most  impoi 
(ant  oasis  0!  tbe  Moroccan  Sahara,  ten  days'  (oumey  south  t 
Fet.  icroaa  the  Altai,  It  is  celei>ra(ed  lor  its  large  and  lusdoi 
data,  to  tbe  successful  cidtivation  of  which,  soon  after  tb 


irrival  of  an  ancestor  of  tbe  refgning  dynaujr  of 

(hence  called  the  FUUi  Sbirifs,  it.  descendants  of  &: 

a.D.  iijo,  this  dynasty  awes  Its  rise  10  power.     Si 

s  been  the  cnslom  of  Moorish  sultans  to  despatch  su 

■       ~  iheojlble.     Inslead 
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assistant  lolIcilDT  of  Hamilton  county,  and  in  the  latter  year 
was  appwnted  Judge  ol  Ihe  Superior  Court  ol  Ohio  to  fill  a 
vacancy.  He  was  elected  by  tbe  people  in  the  neat  year  and 
aetved  unli]  1890,  when  he  was  appcnntcd  solicitor-general  of 
tbe  United  States  by  Piesidenl  Benjamin  Harrison.  His  work 
in  eonnnion  with  the  dnltlng  of  the  Sherman  Anii-Trusi  Act 
and  with  the  Bering  Sea  conlroveny  attracted  attention.  In 
1891  he  was  appointed  a  judge  of  the  Slith  Circuit,  Uniled  Stale* 
Court,  and  became  known  as  a  fearless  administrator  of  (he 
law.  Several  decinona  were  particulariy  objeclionable  lo 
organised  labour.  The  Gni  of  these,  decided  in  1890,  upheld 
the  verdict  of  a  jury  awarding  damages  to  the  Moorei  Umt 
Company,  which  had  sustained  a  secondary  boycott  because  it 
had  sold  material  to  a  contractor  who  had  been  boycolted  by 
Brirldayett"  Union  No.  1.  The  lecnnd  decision  grew  out  of  the 
attempt  of  the  Brotbvbood  of  Locomolive  Englneen  lo  prevent 
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Other  roads  from  accepting  freight  from  the  Toledo,  Ann  Arbor 
&  North  Michigan  railroad,  against  which  a  "  legal  "  strike  had 
been  declared.  Judge  Talt  granted  an  injunction  (7th  March 
1893)  against  the  Pennsylvania  railroad,  making  P.  M.  Arthur, 
chid  of  the  Brotherhood,  a  party,  and  called  Rule  12,  forbidding 
engineers  to  haul  the  freight,  criminal.  During  the  great  railway 
strikes  of  1894  Eugene  V.  Debs,  president  of  the  American  Railway 
Union,  sent  one  Frank-  W.  Phelan  to  tie  up  traffic  in  and  around 
Cindnnati.  The  receiver  of  the  Cincinnati,  New  Orleans  k 
Texas  Pacific  railway  applied  for  an  injunction  against  Phelan 
and  others,  which  was  granted.  Phelan  disobeyed  the  injunction 
and  on  the  13th  of  July  1894  was  sentenced  to  jail  for  six  months 
for  contempt.  The  doctrine  that  **  the  starvation  of  a  naiion 
cannot  be  the  lawful  purpose  of  a  combination  "  was  announced, 
and  Judge  Taft  said  further  that  "  if  there  is  any  power  in  the 
army  cf  the  United  States  to  run  those  trains,  the  trains  will 
be  run."  In  1896-1900  Judge  Taft  was  professor  and  dean  of 
the  law  department  of  the  University  of  Cincinnati. 

A  movement  to  dect  Mr  Taft  president  of  Yale  University 

gained  some  strength  in  XS98-99,  but  was  promptly  checked 

by  him,  on  the  ground  that  the  head  of  a  great  university  should 

be  primarily  an  educationalist.    In  1900  he  was  asked  by 

President  McKinley  to  accept  the  presidency  of  the  Philippine 

Commission  charged  with  the  administration  of  the  islands. 

Though  he  had  been  opposed  to  the  acquisition  of  the  Philippines, 

he  did  not  bdieve  that  the  inhabitants  were  capable  of  sdf- 

government,  and  he  foresaw  some  of  the  difficulties  of  the 

position.    Yielding,  however,  to  the  urgent  request  of  the 

'president  and  his  cabinet,  he  accepted  and  served  from  the 

13th  of  March  1900  to  the  xst  of  February  1904.    On  the 

establishment  of  dvil  government  in  the  islands,  on  the  4th  of 

July  1901 ,  he  became  governor,  ex  officuf.    The  task  o(  construct- 

ing  a  system  of  government  from  the  bottom,  of  reconciUng  the 

conflicting  and  often  jealously  sensitive  elements,  called  for 

tact,  firmness,  industry  and  deep  insight  into  human  nature, 

all  of  which  Governor  Taft  dispbyed  in  a  marked  degree.    (See 

Phiufpimb  Islands.)    The  religious  orders  had  been  driven 

out  during  the  insurr«lion,  but  bdd  title  to  large  tracts  of  hind 

iHiach  many  Filipinos  and  some  Americans  wished  to  confiscate. 

This  delicate  matter  was  arranged  by  Mr  Taft  in  a  personal 

iaterview  with  Pope  Leo  XIII.  in  the  summer  of  1902.    The 

pope  sent  a  special  delegate  to  appraise  the  lands,  and  the  sum 

of  $7,239,000  wv  paid  in  December  1903.    Mr  Taft  gained 

great  influence  among  the  more  conservative  Filipinos,  and 

thdr  entreaties  to  him -to  remain  influenced  him  to  decUne  the 

offer  of  a  place  upon  the  Supreme  bench  offered  by  President 

Roosevdt  in  1902. 

FinaOy,  feeling  that  his  work  was  accomplished,  Mr.  Taft 
vetumed  to  the  United  States  to  become  secretary  of  war  from 
the  ist  of  February  1904.  With  a  party  of  congressmen  he 
▼isited  the  Philippines  on  a  tour  of  inspection  July-September 
1905,  and  in  September  1906,  on-  the  downfall  of  the  Cuban 
republic  and  the  Intervention  of  America,  he  took  temporary 
charge  of  affairs  in  that  islaml  (September-October).  In  the  next 
year  (March-April)  he  inspected  the  Panama  Canal  and  also 
visited  Cuba  and  Porto  Rico.  He  again  visited  the  Philippines 
to  open  the  first  legislative  assembly  (16U1  October  1907),  and 
returned  by  way  of  the  Ttans-Siberiair  railway.  On  this  tour 
be  visited  Japan,  and  on  the  2nd  of  October,  at  Tokyo,  made  a 
speech  which  had  an  important  effect  in  quieting  tlie  appre- 
hensions of  the  Japanese  <m  the  score  of  the  treatment  of  their 
people  on  the  Padfic  coast. 

With  the  approach  of  the  presidential  election  of  1908, 
President  Roosevelt  reitoated  his  pledge  not  to  accept  another 
nomination,  and  threw  His  immense  influence  in  favour  of  Mr 
Taft.  At  the  Republican  convention  held,  in  Chicago,  in  June, 
Mr  Taft  was  nominated  on  the  first  ballot,  receiving  702  out  of 
980  votes  cast.  James  §.  Sherman  of  New  York  was  nominated 
for  Vice-President.  During  the  campaign  many  prominent 
labour  leaders  opposed  the  election  of  Mr  Taft,  on  the  ground 
that  his  dedsions  while  on  the  bench  had  been  unfriendly  to 
organised  labour.    In  the  campaign  Mr  Taft  boldly  defended 


his  course  from  the  platform,  and  apparently  lost  few  votes  on 
account  of  this  opposition.  At  the  ensuing  dection  in  November, 
Taft  and  Sherman  recdved  321  dectoral  votes  against  162  cast 
for  William  Jennings  Bryan  and  John  W.  Kern,  the  Democratic 
candidates. 

In  his  inaugural  address  (4th  March  1909)  President  Taft 
announced  himsdf  as  favouring  the  maintenance  and  enforce- 
ment of  Che  reforms  initiated  by  President  Roosevdt  (including 
a  strict  enforcement  of  the  Sherman  Anti-Trust  Act,  an  effeAive 
measure  for  railway  rate  regulation,  and  the  policy  of  conserva- 
tion of  natural  resources);  the  revision  of  the  tariff  on  the  .basis 
of  affcNxling  protection  to  American  manufactures  equal  to  the 
difference  between  home  and  foreign  cost  of  production;  a 
graduated  inheritance  tax;  a  strong  navy  as  the  best  guarantee 
of  peace;  postal  saving  banks;  fne  trade  with  the  PhiUppine 
Islands;  and  mail  subsidies  for  American  ships.  He  also 
announced  his  hope  to  bring  about  a  better  understanding 
between  the  North  and  the  South,  and  to  aid  in  the  solution  of 
the  negro  problenL  In  accordance  with  his  pre-election  pledge. 
Congress  was  called  to  meet  in  extra  session  on  the  zsth  of  March 
to  revise  the  tariff.  Hearings  had  been  previously  held  by  the 
Ways  and  Means  Committee  of  the  House  of  Representatives, 
and  a  measure  was  promptly  reported.  After  passing  the 
House  it  was  sent  to  tlie  Senate,  where  it  was  much  changed. 
The  final  Payne-Aldrich  Act  was  approved  by  the  President  on 
the  5th  of  August  X909,  though  in  many  respects  it  was  not  the 
measmre  he  desired.  The  wish  to  meet  people  of  the  different 
sections  of  the  country  and  to  explain  his  position  upon  the 
questions  of  the  day  led  the  President  to  begin  (14th  September 
1909),  a  toiir  which  induded  the  Pacific  coast,  the  South-west, 
the  Mississippi  Valley  and  the  South  Atlantic  states,  and  during 
which  hjB  travelled  13,000  miles  and  nuule  266  speeches. 

Mr  Taft  ddivcred  the  Dodpe  lectures  at  Yale  University  in  1906 
on  the  Resjk>nsibUities  of  Citizenship.*  published  as  Four  Aitetis 
^  Civic  Duly  (1006).  Some  of  hb  pofitical  speeches  have  been 
published  under  the  titles  Present  Day  Problems  (1908),  and  PolSuial 
Issues  and  Outlooks  0909)* 

TAGANROG,  a  seaport  of  southern  Russia,  on  the  N.  shore  of 
the  Sea  of  Asov,  in  the  Don  Cossacks  territory,  some  170  m. 
S.E.  of  the 'town  of  EkaterinosUv.  It  is  built  prindpally  of 
wood,  stands  on  a  low  cape,  and  has  the  aspect  of  an  important 
commercial  dty.  The  imperial  palace,  where  Alexander  I. 
died  in  1825,  and  the  Greek  monastery  (under  the  patriarch 
of  Jerusalem)  are  worthy  of  notice.  Statues  of  Alexander  L 
(1830)  and  Peter  the  Great  (1903)  adorn  the  town.  In  the 
13th  century  Pisan  merchants  founded  there  a  colony.  Partus 
PisanuSf  which,  however,  soon  disappeared  during  the  migra- 
tions of  the  Mongols  aiMl  Turks.  An  attempt  to  obtain  pos- 
session of  the  promontory  was  made  by  Peter  the  Great,  but  it 
wasc  not  definitely  annexed  by  the  Russians  until  seventy  years 
afterwards  (1769).  The  oommerdal  importance  of  the'  town 
dates  from  the  .second  half  of  the  X9th  century;  in  1870  its 
population  had  risen  to  38,000^  and  after  it  was  brought  into 
railway  connexion  with  Kharkov  and  Voronezh,  and  thus  with 
the  fertile  provinces  of  south  and  south-east  Russia,  the  increase 
was  still  naore  rapid,  the  number  reaching  56,047  in  1885,  and 
58,928  in  X900— Greeks,  Jews,  Armenians  and  West-Europeans 
being  important  elements.  The  town  was  bombarded  and  in 
part  destroyed  by  an  Anglo-French  fleet  in  May  x  855.  Taganrog 
is  an  episcopal  see  of  the  Orthodox  Greek  Church,  and  has 
tanneries,  tallow  iK-orks  and  tobacco  manufactures.  The  road- 
stead is  very  shallow,  and  exposed  to  winds  which  cause  great 
variations  in  the  height  of  the  water;  it  is,  moreover,  rapidly 
silling  up.  At  the  quay  the  depth  of  water  is. only  8  to  9  feet, 
and  large  ships  have  to  lie  5  to  13  miles  from  the  town.  More- 
over, the  port  is  dosed  by  ice  three  to  four  months  in  the  year. 
Notwithstanding  the  disadvantages  of  its  open  roadstead,  the 
foreign  trade  has  rapidly  expanded,  the  annual  value  of  the 
exports  having  increased  from  6}  millions  sterling  in  1899  to 
over  10  millions  sterling  in  1904.  The  chief  article  of  export 
being  corn,  the  trade  of  the  city  is  subject  to  great  fluctuations. 
Linseed  and  other  oil-bearing  grains  are  also  important  articles 
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of  commerce,  ts  weQ  as  woof  and  butter.  '  The  imports,  which' 
consist  chiefly  of  machinery,  fruits  (dried  and  fresh),  wine, 
oil  and  textiles,  do  not  much  exceed  half  a  miHion  sterling 
annually.  -  -    '     - 

TAGES  {Tdgis)j  a  minor  Etruscan  deity,  grandson  of  Jupiter,' 
and  founder  of  the  art  of  divination  in  Etrurja.  According  'to 
the  story,  during  the  ploughing  of  a  field  near  Tarquinii  a  being 
of  boyish  appearance  sprang  out  of  the  furrow.  The  shouts  of 
the  ploughman  (Tarchon)  brought  16  the  spot  all  the  people^ 
of  Etruria,  whom  the  boy  proceeded  to  instruct  f  a  the^  art  of 
divination.  Having  doni^  this,  he  suddenly  disappeared;  His 
instructions  were  for  some  time  handed  down  oraDy,  but  were 
Subsequently  committed  to  writing,  and  formed  the  twelve  books' 
of  Tages,  containing  a  complete  system  of  Etruscan  lore. 

See  Cicero,  De  Dh.  it.  2X;  Ovid,  Metam.  xv.  553;  Fcstus,  s.v.\ 
Mommsen,  UitU  oj  Rome  (&ng.  tr.)i  bk.  I.  ch.  I8. 

TAGLIACOZZI»  OASPARO  (1546-1599),  ttallan  surgeon,  was 
bom  at  Bologna  in  1546,  and  studied  at  thai  university  under 
Cardan,  taking  bis  degree  in  philosophy  and  medicine  at  the 
age  of  twenty-four.  He  was  appointed  professor  of  surgery  and 
afterwards  of  anatomy,  and  achieved  notoriety  at  least,  and  the 
fame  of  a  wonder-worker.  He  died  at  Bologna  on  the  7th  of 
November  1599.  .  *   ' 

His  principal  work  is  entitled  De  Curtorum  Chirmgia  per  Insiliovem 
Libri  Duo  (Venice,  lS97f  fol.,;  it  was  reprinted  in  the  following 
year  under  the  title  of  Chirurtia  Nova  de  Nariutn,  Aurium,  Labier- 
umque  Defeetu  per  Insitumem  Cutis  ex  Humeto^  arte  kaetenm  omnilms 
igflota,  sarciefuo  (Frankfort.  1998,  8vo). 

TAGUAOOZZO,  a  town  of  the  Abruzzi,  Italy,  in  the  province 
of  Aquila,  56  m.  by  rail  E.N.E.  of  Rome,  and  10  m.  W.  of 
Avezzano.  Fop.  (1901)  4517  (town);  9061  (commune).  It 
lies  2428  ft  above  sea-level,  at  the  mouth  of  the  deep  ravine  of 
the  Imele.  It  contains  several  old  churches,'  notably  S.  Frain- 
cesco,  with  a  fine  rose  ifnndow  in  the  fa^de,  and  medieval 
houses.  The  palace,  built  at  the  end  of  the  X4th  century  by' 
the  Orsini,  is  fine.  The  place  was  given  to  the  Colomia  family 
in  1526.  At  the  end  of  1268  a  battle  took  place  here  between 
Conradin  of  Hohenstaufen  and  Charles  of  Anjou,  which  resulted 
in  the  defeat  of  Conradin  and  his  execution. 

TAOUOIII,  MARIA  (1804-1884),  Italian  bdlet  dancer, 
daughter  of  Filippo  Tagiioni  (1777-1871),  master  of  the  baNet 
at  Stockholm,  Cassel,  Vienna  and  Warsaw,  waft  bom  at  Stock- 
holm on  the  33rd  of  April  1804.  She  was  trained  by  her  father, 
who  is  said  to  have  been  pitilessly  severe.  It  was  to  his  tare 
and  her  own  special  talent  for  dancing  that  she  owed  her  success, 
for  she  possessed  no  remarkable  personal  attraction.  Her  first 
appearance  was  at  Vienna  on  the  10th  of  June  1822,  ib  a  ballet 
of  whkh  her  father  was  the  author.  La  Reception  d*une  jeune 
nympke  d  la  cow  de  Terpsichore.  Her  tticceas  was  immediate, 
and  was  repeated  in  the  chief  towns  of  Germany.  On  the  23rd 
of  July  1827  she  made  her  Paris  d^bat  at  the  Op6ra,  in  the 
Ballet  d4  Sieilien,  and  aroused  k  lurott  of  enthusiasm.  Among 
her  more  remarkable  performances  were  the  dancing  of  the' 
Tyrolieone  in  GuUlawKe  TeU^  of  the  pas  de  fasdnatioH  io  Meyer-' 
beer's  Robert  le  DiabU,  and  in  La  FilU  du  Donubi,  At  thi^ 
period  the  ballet  was  an  important  feature  In  opera,  but  with 
her  retirement  in  1847  the  era  of  grand  ballets  may  be  ^ald  to 
have  dosed.  In  1833  she  m'arriod  Comte  Gilbert  de  Voisins, 
by  wh^n  she  had  two  children.  Losing  her  savings  jn  specula- 
lAon,  she  afterwards  supported  herself  In  London  as  a  teacher 
of  deportment,  espedaily  In  connexion  with  the  ccft-emony  of 
llreseniktion  at  court.  During  the  last  two-  years  of  hef  life 
She  Hv«d.  with  her  son  at  Marseilles,  wfatre  she  dkd'on  the  tytd 
of  April  1884.  TagUonl'is  frequently  mentioned' fn  the  novels 
of  BaUac;  and  Thackeray,  in  The  Newconue,  says  that  (b6 
young  men  of  that  epoch  "  will  never  see  anything  so  graceful 
as  Tagiioni  in  U  SyiphideV 

tAOOS  (Span.  TVya,  Portug.  Tefo),  the  longest  river  of  the 
Iberian' Peninsula.  Its  length  is  565  m.,  of  which  793. are  on 
or  within  the  frontier  of  Portugal;  and  the  area  of  its  basTh  is 
about  31,850  aq.  m.  The  basin  Is  comparatively  narrow,  and 
the  Tagus,  like  the  other  rivers  of  the  Iberian  tableland,  generally 


flows'in  a  rather  confined  valley,  often  at  the  bottom  of  a  rocky 
gorge  below  the  general  level  of  the  adjacent  coumry.  The 
river  rises  on  the  western  slope  of  the  Muela  de  San  Juan  (5335 
I  ft.),  a  mountain  which  forms  part  of  the  Sierra  de  Albarracin, 
1 88  m.  E.  of  Madrid.  Thence  (he  Tagus  flows  at  first  north-' 
.  westwards,  but,  after  receiving  the  Gallo  on  the  right,  it  flows 
west,  and  then  south-west  or  west-south-west,  which  is  its- 
general  direction  for  the  rest  of  its  course.  Reguhr  river 
navigation'  begins  only  at  Abrantes,  a  few  miles  below  which 
the  Tagus  Is  greatly  widened  by  receiving  on  Its  right  bank  the 
inipetuous  Z^ere  from  the  Serra  da  Estrella.  Passing  San-- 
tafem,  the  highest  point  to  which  the  tide  ascends,  and  the  limit 
of  navigation  for  large  sailing  vessels  and  steamers,  the  rivet 
divides  below  Salvaterra  into  two  arms,  called  tiie  Tejo  Novo- 
(the  on^y  one  practicable  for  ships)  and  the  Mar  de  Pedro. 
These  branches  enclose  a  deltaic  formation,  a  low  tract  of 
marshy  alluvium  known  as  the  Lezirias,  traversed  by  several 
minor  channels.  Both  branches  terminate  in  a  broad  tidal- 
Jake  immediately  above  Lisbon  iq.v.).  The  Tagus  estuary, 
though  partly  blocked  by  a  bar  of  sand,  ^  one  of  the  chief 
harbours  of  south-western  Europe. 

The  narrower  part  of  the  Tagus  basin  lies  to  the  south,  and' 
the  left-band  tributaries  which  drain  it  are  almost  all  mere 
brooks,  dry  in  summer.  The  principal  exception  is  the  Zatas' 
or  Sorrala,  which,  rising  in  the  Serra  d'Ossa,  flows  westwards, 
across  the  plateau  of  Alemtejo,  and  joins  the  Mar  de  Pedro.  The' 
principal  Tight-hand-  tributaries,  besides  the  Gallo  and  Zczere, 
are  the  Jarama,  descending  from  ihe  tableland  of  New  Castile 
a  little  below  Aranjuez,  the  Alberche  and  the  Tieta^,  which 
collect  their  head  waters  from  opposite  sides  of  the  Sierra  de 
Credos,  and  the  Alagon,  from  the  rough  and  broken  country 
between  the  Sierras  de  Credos  and  Cata. 

TAHm,  the  largest  and  most  important  of  the  Ftench 
Society  Islands  (q.v.)  ia  the  Padfic  Ocean,  in  17*  38'  S.,  149* 
30'  W.  Pop.  abdot  10,300.  The  island,  in  shape  not  unlike 
the  figure  8,  has  a  length  of  33  m.,  a  coast-line  of  iso,  and  an 
area  of  403  sq.  m.  It  Is  divided  Into  two  portions  by  a  short 
isthmus  (Isthmus  of  Taravao)  about  a  mile  in  width,  acd' 
nowhere  more  than  50  ft.  above  sea-level.  The  southern,  the' 
peninsula  of  Taiarapo,  or  Tahiti-RI  (Little  Tahiti)  measures' 
IX  m.  in  length  by  6  m.  fn  breadth;  while  the  northern,  the 
circular  main  island  of  Porionuu,  or  Tahiti-uni  (Great  Tahiti), 
has  a  lengtJi  of  33  m.  and  a  breatitb  of  30.  The  whole  island 
is  mountainous.  A  little  to  the  north-west  of  the  centre  of 
Great  Tahiti  the  double-peaked  Orohena  rises  to  7349  ft.,  and- 
tbe  neighboyrihg.  Aoraj  is  only  a  little  lower.  Little  Tahiti  has 
no  such  elevation,  but  its  tower-like  peaks  are  very  striking. 
The  flat  Und  of  the  Tahitlan  coast,  ^tending  to  a  width  of 
several,  miles-rwith  its  chain  of  villages,  its  fertile  gardens,  aikd^ 
its  belt  of  palms,  sometimes  fntetsected  by  stream-fed  valleys' 
which  open  on  the  seashore^formts  -a  most  pleasing  foreground^ 
to  the  grand  mountain  Anges.  A  good  road  surrounds  thtf 
island,  the  extreme  north  of  which  is  formed  by  Point  Venus,> 
W.  of  which  lie  the  Bay  of  Matavai  and  Papeete,  the  &iropean;> 
townaaid  seat  of  government,  on  its  beautifid  harbour.      < 

'.Qimale.-—Tht  seasoas  «ie  not  wdl  deimed.  Damp  b  cKcearivc;.* 
'  there  is  little  variation  in  the  weather*  whtchi  though  bot^  is  neveri 
th^lcss  not  depressing,  and  the  climate  for  the  tropin  must  be 
Considered  reniarkabfy  healthy.  The  rainfall  Is  largest  between' 
December  and  April,  bot  there  i»  to  much  at  other  times  of  the^ 
ycatfjaleo.that  these  months  Juundly  deserve  the  iiemtf.of  the  lalny: 
season.  During  this  period  north-west  winds  are  fluent*  con-> 
tiAJI^g  -at  times  for  weeks,  and  there  iire  thunderstoims  and  hucri-' 
caijesL  These,  while  not  generally  destructive*  are  sometimes  go» 
as  ii(ftabty  the  storm  of  the  13th  of  Januarv  1903.  During  the 
eight  drier  and  cooler  months  south-east  trade  winds  prevail,  bur. 
thflie  are  southerly  winds  which  bring  rain,  aod  even-  westerly 
breezes  are  not  Infrequent.  Jhe  mean  temperature  for  the  yeaa 
on  the  coasts  Is  77*  F.  (maxunum  84".  minimum  60*):  and  the 
average  ^infaH  from  December  to  March  (4  months;  is  3<>  inches; 
from  April  to  November  (8  months) ,  19  inches. 

fi0tti«a.-> Mammas,  as  in  other  Pbtynesian  Mands.  are  restricteOk 
to  a  few  species  of  b^M  ;(<l?ostly  of  the  genus  Pteropus),  rats  and 
mice,  none  of  them  peculiar,  (a  domestic  animals,  the  pig  arid  the 
dog'-the' former  arm^' breed  which  quickly  disappeared  befona 
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tbt  stroonr  Evrapean  siniiatr-ti^efe  pleoftUul  even  in  V^allia's  days. 
The  omitnoloEy  »  very  poor  as  cdmi>ared  with  that  of  the  Wefttern 
f^adfic;  the  Society  Ulaads  possess  no  peculiar  genera  and  but  few 
peculiar  wecics.  They  claim,  however,  a  thrush,  several  smaH 
parrou  ol  great  beauty,  doves,  pigeons,  rails  and  a  sandpiper 
jlrrix^a  leucopUra).  A  junde-fowl  (var.  of  CaUus  bankiva)  is  found 
m  the  mountains,  but  as  oomesttcated  fowls  were  abundant,  even 
when  Tahiti  was  first  discovered  by  Europeans,  these  wild  birds 
kre  doubtless  the  offspring  of  tame  birds.  The  lagoons  swarm 
with  fish  of  many  species,  insects  are  poor  in  species,  though  sonie 
pf  them  are  indigenous.  Crustaceans  and  molluscs,  on  the  other 
hand,  are  well  represented;  worms,  echinoderms,  and  comls  com- 
paratively poorly.  A  noteworthy  feature  of  Tahitian  coachobey 
IS  the  number  oT  peculiar  species  belonging  to  the  genus  Parttua, 
almost  every  valley  being  the  habitat  of  a  distinct  form.^ 

Flora.--'The  flora,  though  luxuriant  and  greatly  enhancing  the 
beauty  of  the  islands,  is  not  very  rich.  It  is,  bcrwevcr.  less, poor 
in  trees,  shrubs- and  hardwood  plants,  than  in  the  smaller  under- 
growth. Orchids,  including  some  beautiful  species,  and  ferns  are 
abundant;  but,  here  as  in  Polynesia  generally,  Ruhiaceoi  Is  the 
order  best  represented.  Remarkable  are  the  banana  thickets, 
which  ^ow  at  an  altitude  of  fiom  3000  to  5000  ft.  Along  the 
shore-->m  some  places  almost  to  the  extinction  of  all  native  growth 
— many  exotics  have  established  themselves;  and  a  peat  variety 
of  fruit-bearing  and  other  useful  trees  have  been  introduced.* 

Inh^iltaUs.--'Tht  Tafiitfans  are  a  typical  Polyoesli^n  race, 
dosely  connected  physIcaTIy  with  the  Marquesans  and  Raro- 
tongans,  but  widely  divided  from  them  In  many  of  their  customs. 
The  dialects,  also,  of  the  three  groups  arc  different,  the  Tahitian 
being  perhaps  the  softest  in  all  Oceania.  The  women  rank 
with  the  most  beautiful  of  the  Pacific,  though  the  accounts  given 
of  them  by  early  voyagers  are  much  exaggerated;  and  for 
genesal  symfnetry  of  form  the  people  are  unsurpassed  by  any 
race  in  the  world.  £ven  now  in  Its  decsdence,  after  generations 
of  drunkenness  and  European  disease  and  vice,  grafted  on  inborn 
Indolence  and  licentiousness,  many  ta^  and  robust  people  (6  fL 
and  even  upwards  in  height)  are  to  be  found.  Men  and  women 
of  good  birth  can  generally  be  distinguished  by  their  height 
and  fairness,  and  often,  even  in  early  age,  by  their  enormous 
corpulence.  The  skin  varies  from  a  very  light  olive  to  a  full  dark 
brown.  The  wavy  or  curly  hair  and  the  expressive  eyes  are 
black,  or  nearly  so;  the  mouth  is  large,  but  well-shaped  and  set 
vrith  beautiful  teeth;  the  nose  broad  (f6rmerly  flattened  in 
infant  by  artificial  means);  and  the  chin -well  developed. 

The  native  costume  was  an  oblong  piece  of  bark-cloth  with  a  hole 
in  its,  centre  for  the  head,  and  a  pbm  piece  of  cloth  round  the  loins 
was  worn  alike  by  men  and  women  of  the  higher  classes.  Men  of 
all  tanks  wore,  with  or  without  these,  the  T  banda^ge.  The  women 
concealed  their  breasts  except^  in  the  company  ol  their  superiors, 
when  etiquette  demanded  that  Inferiors  of  both  sexes  should  uncover 
the  upper  part  of  the  body.  Tlic  chiefs  wore  short  feather  cloaks, 
not  unlike  those  of  the  Hawaiians.  and  beautiful  semicircular  breast- 
plates, dexterously  intcn\'oven  with  the  black  plumage  of  the 
Frigate  bird,  with  crimson  feathers  and  with  sharks'  teeth;  also 
most  elaborate  special  dresses  as  a  sign  of  mourning.  The  priests 
nad  strange  cylindrical  hats,  made  of  wicker-work  and  over  a  ya^d 
in  height.  Circumcision,  and  in  both  sexes  tattooing,  were  generally 
practised,  and  muth  significance  was  attached  to  some  of  the  rnarks. 
The  houses  were  long,  low,  and  -open  at  the  sides.  Household 
Utensils  were  few— plain  round  wooclen  dishes,  sometimes  on  legs, 
coco-nut  shells,  baskets,  &c.  Low  stools  and  head-rests  were  used. 
Pottery  being  unknown,  all  food  was  baked  in' a  hole  dug  in  the 
ground  or  roasted  over  the  fire.  Their  chief  musical  instruments 
Were  the  nosc-ftutc — often  used  as  the  accompaniment  of  song — 
9nd  the  drum.  Conch-shcUs  were  also  used.  Tahitian  stone  adzes, 
which  are  greatly  inferior  in  finish  to  those  of  the  Hcrvcy  Islands, 
»re.  like  the  adzes  of  Polynesia  In  general,  distinguished  from  those 
of  Melanesia  by  their  triangular  section  and  adaptation  to  a  socket. 
Slings  were  favourite  weapons  of  the  Tahitians;  they  had  also 
plain  spears  expanding  into  a  wide  blade,  and  clubs.  The  bow  and 
arrow  seem  only  to  nave  been  used  in  certain  ceremonial  games. 
Their  canoes,  from  20  to  70  ft.  in  length,  were  double  or  single,  and 

Erovided  with  sail  and  outriggers.  They  were  not  well  nnished, 
ut  the  high  curved  stems,  rising  somtrtiraes  to  a  height  of  20  ft, 
of  those  destlhcd  to  carry  the  images  of  their  gods,  were  carved  with 
strange  figures  and  bung  with  feathers.  Cannibalism  is  unknown, 
though  some  ceremonies  which  were  performed  in  connexion  with 
human  sacrifices  may  possibly  .be  survivals  of  this  practice.  The 
staple  food  of  the  islanders  consisted  of  the  bread-fruit,  the  taro* 
rooc,  the  yam,  the  sweet  potato,  and  in  some  districu  the  wild 
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'  Finsch  and  Hartlaub,  Fauifa  Central' Pt^ynesiens,  Halle,  1867.' 

*De  Castillo.  lUmtraluma  Plorat  Jmiuarum  Marit  Pactfici, 
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plantain}  but  they  also  ate  much  6sh'  (the  turtle  was  considered 
sacred  food),  as  well  as  pigs  and  dogs,  though  of  the  latter,  as  pets, 
the  women  were  so  fond  as  to  suckle  the  puppies  sometimes  even 
to  the  exclusion  ol  their  own  chiklren. 

Tahitians  were  good  fishemnen  and  bold  seamen.  They  steered 
by  the  stars,  of  which  they  distinguished  many  constellatwns. 
The  land  was  carefully  tended  and  the  fields  well  irrigated.  Three 
great  classes  were  recognized :— (l)  The  sovereign,  who  bore  a  semi- 
sacred  as  well  as  a  political  character,  and  the  reigning  chiefs  of 
districts:  (2)  the  proprietors  and  cukivatots  of  inherited  land,  who 
also  buih  canoes,  made  arms,  &c.;  to  these  two  classes  also  belonged 
the  priests,  who  were  me<Ucine-men  as  well;  (3)  the  fishers,  artisans. 
&c.,  and  slaves.  As  wars  and  infanticide  oepopulated  the  island 
this  class  gradually  acouired  land  and  with  it  certain  privileges. 
Rank  is  hereditary  and  determined  by  primogeniture,  not  necessarily 
in  the  male  line.  The  firstborn  of  a  sovereign  succeeded  at  once 
to  titular  sovereignty;  the  father,  who  was  the  first  to  pay  homage 
to  his  child,  then  abdicated,  and  became  regent.  It  is  easy  to  see 
that,  while  this  custom  tended  to  keep  honours  within  a  family, 
it  may  have  encouraged  the  practice  of  infanticide,  which  was 
f:ommOn  In  all  grades  of  society  when  Tahiti  was  first  visited  by 
Europeans.  The  age  at  which  the  child's  authority  became  real 
varied  according  to  his  own  abilities  and  the  will  of  his  subjects. 
Though  arbitrary,  the  power- of  jhe  king  was  limited  by  the  power 
of  his  vasaalsr  the  district'  chiefs,  who  ruled  absolutely  over  their 
respective  districts^  and  who  raijght  be  of' as  good  blood  as  himself. 
The  kln^  had  a  councillor,  but  was  akine  responsible  for  any  act. 
The  bi-insular  form  of  Tahiti  promoted  the  independence  of  the 
chiefs,  and  yrar  was  rarely  declared  without  their  being  first  sum- 
moned to  council.  Their  power  over  their  own  people  was  absolute. 
The  lorm  of  government  was  thus  ntrictly  feuoal  in  character,  but 
it  gradually  centralised  into  a  monarchy,  which,  in  the  person  of 
Pomare  H„  the  English  missionaries  greatly  helped  to  regulate  and 
strengthen.  The  sovereign  sent  his  cornmands  by  a  messenger, 
whose  credentials  Were  a  tuft  of  coco-nut  film.  This  tuft  was 
returned  intact  as  a  sign  of  assent  cor  torn  in  token  of  refusal. 
.  _  The  tuples  were  square  tree^surrounded  enclosures,  with  a 
nngle  entrance  and  several  small,  courts,  within  which  were  housn 
tor  the  images  and  attendant  priests.  A  pyramidal  stone  structure, 
on  which  were  the  actual  altars,  stood  at  the  further  end  of  the 
sqdare.  In  the  tempks  went  buried  the  chiefs,  whose  embalmed 
.bodies,  nftcf  being  expo^  for  h  time,  were  interred  in  a  crouching 
.position.-  Their  skulls,  however,  were  kept  in  the  houses  of  their 
nearest  relations,  ^n  the  grea^  temple'  at  Atahura  the  stone 
structure  was  270  ft.  jorig,  94  (t,  wide,  and  50  ft.  high,  and  its  summit 
Was  teaehM  by-  a  flight  of  steps  built  of  hewn  coral  and  basalt. 
Sacrificial  ofTenngs,  isqludine  human  sacrifices,  formed  a  prominent 
part  of  Tahitian  worship.  •  An  eye  of  the  victim  was  offered  to  the 
king,  and  placed  within  hte  m6uth  by  the  officiating  priest.  Every 
household  possessed  its  own  guardian  spirits,  but  there  were  several 
superior  divinities,  of  which,  at  the  beginning;  of  the  19th  century, 
Dro  was  the  most  veneiated.  .The  images,  which  are  less  remarkable 
t^a^  th<Me  of  Hawaii,  were  rougji  ij^pretientations  of  the  human  form 
parved  in  wood.  The  Areoi,  a licenlious  reUglous  association,  was  a 
special  feature  of  T^iMtian  society. 

The  Tahklans  are  light-heaned.frivoloos,  courteous  and  generous, 
but  deceitful  and  crueL  They  were  always  notorious  lor  their 
immorality,  one  of  their  custon^s  being  a  systematized  exchange  of 
wives.  Besides  dancing,  the  singing  -of  songs,  and  the  recitation 
of  historical  artd  mythical  ballads,  the  natives  had  also  a  variety 
of  SDorts  and.  games.  Wrestling,  boxing,  and  spear-throwIng 
matcnfls,.with  jfooK  and  canoe  racesf,  were  Add;  also  sliam  fights 
and'  nava^l  reviews.'  They  had  seviqral  blaU  games — one  (played 
chiefly  by.  women),  a  kind  of  football;  but  surf -swimming  was 
perhaps  the  favourite  sport,  and  cock-fighting  was  much  practised. 

Products,  Trade,  Administration, — Papeete,  as  the  emporium  for 
a  widely  scattered  archipelago  (includmg  Paumotu,  &c.).  has  an 
export  trade  in  motheT-oT-peari,  pearls  (mainly  from  the  Paumotu 
islands),  oranges,  trepang  (for  China),  copra  and  vanilla.  Many 
whalers'  forroeriy  vfeitcd  Papeete  harbour.  During  the  American 
Civil  War,  in  the  middle  of  the  19th. century,  Tahitian  cotton  was 
put  upon  the  European  market,  but  Its  cultivation  had  ceased  by 
1864,  and  it  has  been  little  grown  since.  This  is  also  true  of  coffee 
and  tobacco,  among  other  cropswhich  have  been  tried.  Sugar  and 
rum  are  also  produced. 

The  importation  pf  "  labpur,'*  chiefly,  for  the  plantations,  from 
other  Polynesian  islands  was  placed  under  government  control  in 
1962. ,  The  Tahitians  thdntelves. prefer  handicrafts  to  agricultural 
work,  and  many  are  employed  as  artisans  by  European  masters. 

The  total  value  of  exports  was  £140,325  arid  of  imports  £127,600 
in  1904.  Papeete  Is  the  seat  of  government.  The  French  establish- 
ments in  the  Eastern  Paciflc  are  administered  by- a  governor,  a 
privy  council,  and  a  council  including  the  fnahe  of  Papeete  and  the 
presidents  of  the  chambein  of  commerce  and  agriculture. 

Ifistffry.-^Tht  discovtry  and  early  exploration  of  the  Society 
Islands  is  treated  under  that  heading.  In  1788,  when  Lieutenant 
Bligh  in  the  "  Bounty  *'  visited  Tahiti,  the  leading  chief  wa« 
PoBiai^,  ^Nfhos*  family  had  been  preeminent  in  the  island  for 
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■DOie  thu  ■  (XBtiirr-  Aided  by  lurteai  of  the  "  Bounty  " 
■nuliueeri,  and  armed  witli  gtua  procured  Irom  BUgh  and  a 
Suredbh  vesadi  Pomaie  peaUy  itrcogthncd  lui  power  aod 
biou^t  ID  a  aucctnlu]  cl«e  a  lona  Rrug)^  with  EitMO. 

The  atterapl  at  coloruzalion  by  the  SpuiUrdi  ia  1774  wu 
loUowed  by  tbe  acttlcmesi  ol  thiity  pcnofii  brought  in 
1797  by  Ibe  missionary  ihip  "  Duff."  Though  befriended  by 
Pomafe  L  (who  lived  till  rSosV  Ihey  had  many  diScalliei, 
capecially  from  <he  oiDstaiit  wan,  and  at  length  they  fled  with 
Pomaie  II.  to  Eimeo  uid  ultimately  to  Mew  South  Wales, 
returning  in  iSti,  when  Fomaie  lenounced  heal  hen  iim,  In 
iBi;  he  legained  his  power  in  Tahiti,  Fee  a  dme  the  mia- 
ikmaria  made  good  progicM — a  printing  preia  wu  eitabliihcd 
(iSii),  and  coSce,  cotton  and  lugar  were  pUnlcd  (i8ig)j  but 
BOOD  there  came  a  aerioui  relapse  into  heathen  practices  and 
tnuDOrality,  Pomire  II.  died  of  drink  in  1814.  His  nicceaior, 
Poman  III.,  died  in  1817,  and  was  succeeded  by  his  hall-aiBtei 
Almata,  the  unfortunate  "  Queen  Pomare  (IV.)."  .  It  i8)8  a 
new  fanatical  sect,  the  ."  Mamaia,"  arose,  which  gave  much 
tronUe  to  the  missions.  The  leader  proclaimed  that  he  wat 
Jtsui  Chiiit,  and  promised  to  hia  flowers  a  icnaual  paradiw. 
In  1S31S  the  French  Catholic  missionaiio  in  Mujueva  attempted 
to  open  a  mission  in  Tahiti.  Queen  Fomare,  advised  by  the 
English  missionary  and  can&ui  Piitcbard,  refused  her  consent, 
and  removed  by  fone  two  priests  who  had  landed  surreptitioiisly 
and  to  wfiom  many  of  the  opposition  party  in  the  atatchad 
rallied.  In  i8j8  a  Ftench  frigate  appeared,  under  the  command 
<}(  Abel  Dupellt-Thouars,  and  eitoned  liom  Pomare  tbe  right 
of  Klllemeni  for  Frenchmen  oi  every  ptofeaiian.  Piitduini 
opposed  this,  and  caused  PomaK  to  apply  for  Brtiiih  protec- 
tion; but  this  was  a  failure,  and  tbe  native  chiefs  compelled  the 
l^ueen,  against  her  will,  to  turn  to  France.  A  convention  was 
signed  in  iSu,  placing  the  island)  under  French  protection,  the 
autbotily  of, the. queen  and  chieb  being  eipreisly  reserved. 
Dupetit-Thoiiara  now  reippciied,  and,  alleging  that  the  treaty 
bad  not  been  duly  carried'Out,  deposed  the  queen  and  took 
pcasetsion  of  the  islands.  His  high-handed  action  was  not 
eountenariced  by  the  French  government;  but  while,  on  formal 
profit  being  made  from  England,  It  professed  not  to  sanction 
the  anneiation,  it  did  not  retrace  the  steps  taken.  Two  yeira 
were  spent  in  reducing  the  party  in  the  islands  oppoeed  to  French 
lule;  an  attempt  to  conquer  the  western  itludi  failed;  and 
at  length,  by  agreement  *riih  EngUod,  France  promised 
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I  Tahiti,  in- 


Fomare  died 
•OD  Ariaue  (Fomare  V.}  abdicated  in  iSSo,  t 
idninistration  to  France,  and  in  the  same 
cludiw  Eimeo,  was  proclaimed  a  French  colony.  In  190J  the 
whole  of  the  French  estabUshmenls  in  the  EatUni  FadGc  were 
declared  one  colony,  and  the  then  existing  declive  general 
council  was  aupeiseded  by  the  present  administration. 

:),  ■ee^^d^.D^^i'^ 
Taiili.    Paris,    18S71    MoBchoi>y,   La    Nomrllt    CtMrt, 
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Paris.  i88g;G.  Collingndgi 
Faiwiian  Soc  kiu.  i^j. 


t;  Dora  Hon,  Takili.-  Ilu  Ganltii  of  On  Pac^tXociioa,  1891. 
TAHR,  the  native  name  of  a  shaggy-haired  brown  Himalayan 
wild  goat  characterized  by  its  short,  triangular  and  sharply 
keeled  horns.  Under  the  oamt  of  BtmiltaiKi  jathlna,  it 
typihes  a  genus  in  which  are  included  the  wariatu,  or  Nil^ 
ibei  (H.  *y(ocnm),  from  Ibe  Nilgiri  and  Anamalai  hills  of 
Southern  India,  and  a  small  species,  H.  jayaiai,  from  South 
Arabia.  Taht  frequent  tbe  wont  ground  ol  almosl  all  ruminants. 
.  TAILLAHDIBR.  SAWT-RBlri  (iliT-tS??),  French  critic, 
whose  original  name  was  Rent  Gaspard  Emeal  Taiilandler,  was 
bom  in  Paris  on  tbe  i6th  of  December  1817.  He  compleled  his 
•tudies  at  Heidelberg,       -    ■       ■ 


vely  at  Straj 


ontpellier 


.nd  the  ! 


Moll  o(  the  anlda  Included  In  hli  pablisheu  Tolnnes  llnl  ip- 

peered  IP  the  Aenc  j^  Jciu  HVivJu.  In  January  1870  be  became 
■metal  seoeiuy  of  the  niinisity  of  education,  and  coBiinued 
hi  this  office  afiei  tbe  fall  of  the  Empire.  He  became  officer  of 
the  Legion  of  Honour  in  1870,  and  ns  dected  to  the  Academy 
in  ■fi7j.    He  died  in  Paris  on  the  iind  of  February  1879. 


TAILU  (from  Fr.  laOter.  to  cut  or  divide;  late  LaL  taliart, 
said  to  come  from  Jo/io,  talta),  the  equival^  of  tbe  English 
laOaii  («-«.},  w>a  in  France  the  typical  direct  tax  of  the  middle 
■gei.  just  as  the  word  lanlm  was  tbe  generic  term  for  an 
Indirect  t*i.  Otber  words  used  in  certain  districts  in  tbe 
same  sense  as  UiUe  were  ipiali  (jwiAt,  qvitlii),]inaii  (Jarmium), 
alt.  The  essence  of  tbe  tax  denoted  by  these  names  was  that 
the  amount  *(*  6aed  <■  UtK  fat  *  vboh  group  of  peraons,  and 
afterwards  divided  among  them  In  vujous  nay*.  In  ancient 
French  law  we  find  three  forms  cf  USt:  tbe  taiOe  itmli,  laaU 


M  ri|hl  al  levymg  it 
,  uu«  viuj  lu  uie  lent  having  the  In 
by  right,  without  tbe  lauia  Id  1 
I  ihMe  who  pdd  it.  He  Eied  tbe  sun 
inhiihitaiu  who  then  had  to  lee  Iha 
id  paid  to  the  bed,  iln  lliig  in Iim 


(fmd  *Miii«i)itDin  among  t. ,_._—      . 

CuiiDDi,  however,  or  an  ads  ef  the  lord  generally  Exnl  theprindple 
uDDn  which  the  diviwoo  was  nade.  Jt  was  often  a  "  hearth  tax  " 
(/«a(i].  when  euji  fire.  ij.  eadi'bead  of  a  lanil*.  paid  the  laii* 
tum.  arrived  at  by  dividiDg  the  local  cantiateBI  of  the  loiUi  by  Iha 
numbs-  of  An.  But  this  equality,  which  took  oo  account  of  wealth 
w  poverty,  was  felt  to  lie  unjust,  and  the  auMMnent  began  to  be 
made  accDrdinv  la  the  rewHircH  of  tscfa  larmlv, "  the  Mroog  bearinff 
thf  wfak.  and  the  weak  rdieving  the  stroog^'*  Ibe  seigniorial 
lailU,  like  the  Krvile,  had  the  chinctei  of  a  pFnooal  tax  (loiUe 

only  the  right  ot  In^ijig  the  taiSU  in  ptaca^  where  be  had  retained 

laiJU,  strictly  apcaVing;  it  Wat  only  tbe  Higniorial  lailU  iraniferred 
to  the  crown,  but  it  wu  one  of  tbe  fine  laaes  his  right  id  levy  which 
uiiDn  all  Ibe  hihahitanis  of  the  danaln  ol  (he  erowo.  irlielhet  lerfa 
a  rtlwiers,  was  recotiUted.  In  tbe  course  of  the  l^lh  cenlun  tha 
Idea  began  to  prevairihal  It  was  fair  foe  the  Idng.  in  linie  ol  war, 
10  levy  a  laiat  upon  the  subjecls  of  the  lords  Havinf  the  iaiiM 
juitite  in  various  pans  of  the  royal  domain.  Moreover,  taiiia  were 
oftea  Mdted  Idm  by  the  proviocial  estalea  or  tbe  Bates  aeneraL 
Thus  Ibe  general  loille.  raised  lor  Ibe  benefit  ol  the  king,  iHcame 
more  and  more  frequent  and  naturally  tended  to  become  permanent. 
This  transfonnallaa  was  confirmed,  rather  than  eflected,  by  the 
andffHiuaet  of  1439.  Its  Immediate  obicGt  was,  not  the  riguutioa 
of  the  btille.  but  the  ornniaation  of  the  cempoptitt  iTorwiitnanctt 
ij.  the  heavy  caVahy  wMch  the  king  from  that  tune  on  maintained 
on  a  permanent  footing.  Military  expensea  thus  becoming  per- 
manent, it  was  natural  that  the  ulUt.  the  tax  which  had  loiu  been 
devoted  to  meeting  Ibe  expenses  of  the  royal  wars,  should  alio 
become  permanenl.  This  was  contained  Implicilly  in  the  prrfoanaive 
of  tU9,  which  at  the  same  time  suppressed  the  seigniorial  lailtt, 
as  competing  too  closely  with  the  loyaJ  taitit  b>;  imposing  a  double 

burden  on  Ibe  Uipayn.     A  kind  ol  eeiiniori-'  -  " ■-     " 

to  exitt  brsidea  tbe  servile  laitU,  bul  this  bnd  j 


nd  presuppated  s 
1  the  Ion!,  or  elK 


noun  led  to  a  tilk. 


IPut  cccleilBstla  and  noWs,  who  were  eierapt  from  the  ecignioriat 
taUU,  were  also  exempt  from  the  royal.  The  royal  ItiJU.  though 
levied  by  the  king  by  right,  did  not  (all  Dpon  the  whole  kingdom. 
The  payi  ffltaimi  were  subject  to  it,  the  ^lyi  d'Aali  were  not  (tee 
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taxptyer,  vfcaterer  Itt  aonroe.  •  It  vtt  alio  a  diitributory  tat 
(tmpn  i*  reParlUum) ;  every  year  tbe  Idng  in  h»  councQ  fixed  the 
total  sum  which  the  fatittr  was  to  produce  in  the  foUowing  year; 
lie  drev  up  and  seined  the  hrtMi  4»  Jo  tailk  (wanant),  and  the  eon- 
tribution  of  the  mdividiud  taxpayer  waa  anived  at  ifi  the;  hat 
analysis  by  a  series  of  subdivisions. 

The  eatutU  du  r^i  first  divided  the  total  cum  among  the  various 

ShUralUls  (the  hifi;her  financial  divisions),  again  dividing  the  amount 
ue  from  each  untraliU  among  the  iUcHons  of  which  it  was  corn's 
poeed.  Tim  the  Uus  in  each  iUctum  divided  the  eontributioa 
due  from  it  among  the  parishes.  The  final  diviaioa  took  place 
ia  the  parish  or  community,  among  the  inhabitants  subject  to 
the  tax.  So  far  the  system  remained  the  same  as  that  of  the  old 
•eignioriad  UUUe.  The  assessment  and  csollection  of  i^  were  the 
buaiaess  of  the  community;  the  crown,  in  nrindple,  had  nothing 
to  do  with  them  and  did  not  bear  the  cost  oi  a  local  administratioa 
for  the  purpose.  The  community  had  to  produce  its  contingent 
of  the  taUU.  In  principle  it  was  even  held  to  be  the  debtor  for  the' 
amount;  hence  ^e  inhabitants  were  jointly  responnble',  a  state 
of  affaiia  triudi  was  not  suppressed  till  ^  time  of  Tuifot«  and  even 
then  not  com|)lecely.  .       .         .^     « 

:  The  inhabitants  subject  to  the  /atJZe,  summoned  to  a  general 
aMembly  by  the  syndic,  elected  commissaries  fOr  the  assessment 
ias$ititrs)  and  cotlection  {aiUectettrs)  of  the  tax  from  among  them- 
•dves.  Ornanally  two  series  -were  elected,  both  assessoiB  and 
ooUecton.  But  from  1600  onwaids  the  same  persons  fulfilled  both 
functions,  the  object  being,  by  givixig  the  assessors  the  duty  of 
coHectingthe  tax,  to  lead  to  a  juster  and  more  conscientious  assess- 
ment. The  system  appeared  to  be  admirable,  forming  in  this 
respect  a  kind  of  self-government,  bat  in  practice  it  was  frequently 
oppressive  for  the  taxpaytn.  The  assessors  estimated  the  indivi- 
dual incomes  artHtrarily,  village  quarrels  and  rivalries  leading  them 
to  over-charge  some  and  under-cnaige  others,  and  complaints  were 
numberiess  on  thb  point.  Control  should  no  doubt  have  been  exer- 
cised by  the  Ifof,  but  they  do  not  seem  to  have  taken  this  part 
of  their  duties  vtty  seriously.  F»asent  waa  rigorously  enfoiced, 
and  thua  for  a  variety  of  reasons  the  taUU  was  a  burdoisome  and 
bated  tax.  It  had  still  further  vices:  not  only  were  nobles  and 
ecclesiastics  exempt  from  it,  but  many  other  privile|^  had  been 
introdttoed  b^  law,  total  or  partial^exemption  extending  to  a  large 
lumber  of  avil  and  military  offiaala  and  tmployis  m  the  crown 
on  the  fermeghtiraU^  The  towns  in  geneial  were  not  subject  to  it. 
at  least  directly;  some  had  been  exempt  from  time  immemorial, 
others  {ridimies)  had  purchased  exemption  for  a  sum  of  money, 
yet  others  {abonnies)  had  compounded  for  the  tax,  I4.  instead  01 
paying  the  tatUe  they  paid  into  the  nyal  tnMory  a  sum  fixed  by 
oontiact,  whkJi  th^  ^oerally  raised  by  octrois^  or  entrance  dues. 
Such  was  the  administration  of  the  tattte  until  about  the  middle 
of  the  17th  century,  after  which  time,  although  the  broad  lines 
remi^ned  the  same,  important  reforms  were  mtroduced.     They 


le  BciadpaUy  faom  the  provincial  tmtndantSt  or  from  the  amrs 
4e$  mus,  wnidi  were  animated  by  a  libenl  spirit.  The  intendanis, 
by  an  exercise  of  their  general  or  special  powers,  took  the  place  of 
the  Sus,  and  deXe^ted  commissaires  aux  taiOes  (commissaries  of 
the  toUU)  for  the  assessment  of  the  parishes,  who  guided  and  super- 
vised the  elected  collectors*~for  the  moat  part  ignorant  andjpanial 
peasants,^  They  also  endeavoured  to  diatioguish  between  daficreat 
kinds^of  income,  in  order  to  arrive  at-  a  more  just  estimate  of  the 
total  income,  and  fixed  by  tarijff  the  proportion  in  which  each  kind 
of  income  was  to  contribute.  They  sometimes  settled  Oflfidallv 
and  of  their  own  authority  the  shsxe  of  certain  Caxpay^rs,  and, 
though  this  waa  sometimes  dene  as  a  favour,  it  was  often  a  mcasura 
pf  justice.  They  also  tried,  to  limit  the  scope  of  privileges.  These 
efforts  were  inspired  by  a  series  Of  scientific  studies  and  criticisms, 
chief  among  which  were  Vauban's  Dime  royale,  and  the  TaiUe  larifie 

of  the  AbbI'de  St.  Ficrra.        , 

.  In  certain  districts  the  tetOr  was  real  (tailU  rttUe)  iei  a  tax  oa 
real  property.  It  waa  not  an  equal  tax  falling  on  all  landowners, 
but  the  question  as  to  whether  a  certain  estate  was  to  be  taxed  or 
not  was  decide  according  to  the  Quality  of  the  property,  and  not 
that  of  the  owner.  The  hims  nMs  {fiefs)  and  the  biens  ecaesiastiques 
were  exempt;  tenures  rciuHens,  however,  by  whomaoever  bekU  were 
ta«ed.  A  small' part  of  the  pays  d'He^ians  was  also  Myr  de  taiUe 
ride.  But  it  was  the  chief  form  of  tax  in  the  fays  ^etats,  and  even 
there  an  attempt  had  generally  been  made  to  check  the  exemption 
of  nobles'  property.  It  has  been  shown  that  in  these  districts  the 
$aUU  had  ortgitially  been  personal,  having  become  real  by  a  curioaa 
ewrfution.  In  these  districts  there  were  ead^slres,  or  compoix' 
terriers  (land  registets),  which  allowed  of  a  non^rbitrary  assessment; 
and  at  the  end  of  the  ancien  rSgime.xnmly  needed  revision. 
I  In  certain  provinces  where  the  royal  taSle  was  levied  there  were 
neither  Beetwns  nor  gfnhalUis,  and  the  whole  administration  of 
the  tax  was  in  the  hands  of  the  ititeitdanis.  These  were  the  provhices 
«l  the  east  and  north,  whidk  were  united  to  the  crown  at  a  period 
when  the  power  of  the  intendanis  was  already  fully  developed: 
they  were  sometimes  known  as  pays  d'imposition. 

See  France:  Law  and  Institutions',  Henri  S^,  Zts  Qasus 
ruraUs  et  U  rhime  domanial  en  Prance  an  Moyen  Age  (Paris,  1901) ; 
and  Auger,  Cede  des  ttHUs^dPuu,  1 7M).  (J.  P.  E.) 


TAIUEVBW  tbe  tanama  of  a  baid  and  warrior  of  the 
xxth  century,  whose  exact  name  and  place  of  birth  are  unknown. 
He  accompanied  the  Noonan  army  to  England  in  xo66,  and 
obtained  pennissbn  from  William  to  strike  the  first  blow,  at 
the  battle  of  Hasting  He  fought  with  spirit  and  determina- 
tion, and  was  killed  in  the  battle.  Mention  of  Taillefer  is  made 
by  Guido,  bishop  of  Amiena,  in  his  Carmen  de  heUo  Hastingensi, 
V.  931-44  (in  Mots,  Hist.  Brii.,  1848)  and  by  Henzy  of  Huntingdon 
in  his  Historia  Angfarum  (in  Rer.  Brit.  med.  aen  script.,  p.  763, 
ed.  Arnold,  London*  1879);  and  bis  prowess  is  depicted  on  the 
Bayeuz  tapestiy.  >  The  statement  of  Waoe  in  the  Raman  de 
Rau,  3rd  part,  v.  8035-^3,  ed.  Andresen  (Heilbronn,  2879),  that 
Taillefer  went  before  the  Nonnan  army  singing  of  darlemagne 
and  of  Roland  and  the  vassals  who  died  at  Roncevauz,  has 
been  considered  important  in  demonstrating  the  existence  of 
a  comparatively  early  tradition  and  song  of  Roland. 

See  W.  Spats,  Die  ScUockl  von  Hastings  (Berlin,  1896) ;  Freeman, 
History  qf  the  Iforman  Conquest, 

TAIU>R  (Fr.  tailleur,  from  iaiUer,  to  cut,  Lat.  ialea,  a  thin 
rod,  a  ctttting  lor  planting),  one  who  cuts  out  and  makes  clothes. 
Fonneily  the  taflor,  or  cissor,  made  appaiel  for  both  men  and 
women,  .and  not  merely  outer  garments,  but  also  articles  of  linen 
and  the  padding  and  lining  of  armour — ^whence  the  style  "  Taybrs 
and  Linen  Armourers  "  applied  to  the  Merchant  Taylors  (}om<. 
paay  of  the  City  of  London  in  their  earliest  charters.   But  the 
word  it  now  generally  limited  to  those  who  make  the  outer 
(doth)  garments  for  men,  and  less  frequently  for  womeUf  though 
a  phrase  sacb  aa  **  shirt-tailor  "  is  occask>na]ly  met  with.    In 
modem  usage,  too,  it  commonly  has  the  impUcation  that  the 
garments  are  made  to  the  order,  and  to  the  measure,  of  the 
individual  pttix:haier,  as  opposed  to  ready-made  clothing,  which 
means  articles  of  aiq[>aiel  manufactured  in  large  quantities  in  a 
series  of  stock  or  standard  siaes,  such-  that  any  purchaser  may 
expect  to  find  among  them  one  that  will  fit  him  with  more  or 
leas  accuncy.  >.  The  clothing  trade  was  originally  confined  to 
goods  of  the  poorest  grades,  but  it  has  <»me,  especially  in 
Ameiica,  to  include  articles  of  good,  though  not  «l  the  first, 
quality.   It  probably  first  came  into  existence  at  seaport  towns, 
where,  to  meet  the  convenience  of  sailors  returning  from  long 
voyages  and  requiring  their  wardrobes  to  be  replenished  at 
short  notice,  the  "  outiittecs ''.  kept  stocks  of  ready-made 
gannents  on  sale;  but  it  made  no  considerable  progress  until 
after- the  middle  of.  the  19th  century,  when  the  introduction  of 
the  sewing-machine  brought  about  the  possibility  of  manu- 
factwing  in  large  quantities.  >  Its  development  was  attended 
with  gradually  increaaiitg  subdivision  of  labour  and,  to  a  large 
extent,  with  the  itiaappearanoe  of  the  tailor  as  a  skilled  craftsman. 
The  £rit  step  was- for  a  garment,  such  as  a  coat,  to  be  com- 
pleted by  the  joint  efforts  of  a  family.  Then  followed  the  "  task 
system,"  which  in  America  was  the  result  of  the  influx  of 
Russian  Jews  that  began  about  1875.   Under  it  a  team  of  three 
men,  with  a  "  pieaaer  t'  «nd  a  girl  to  sew  on  the  buttons,  divided 
the  woik  between  them.    Payment  was  made  by  the  "  task," 
f.«.  a  specified  ntmbcr  of  garments,  the  money  being  divided 
between  the  members  of  the  team  in  certain  proportions.   Often 
several  teams  wo«Ud  be  run  by  a  contractor,  who  naturally 
selected  the  cheapest  workshops  he  could  find  and  packed  them 
as  full  of  workers  ae  possible;  and  when  through  stress  of  com? 
petition  he  had  to  ao^t  lower  prices  the  plan  he  adopted  was 
to  increase  the  number  of  gannents  to  a  task,  leaving  the  pay 
unaltered.    The  result  was  the  introduction  of  many  of  the 
worst  features  of  the  "  9weti.iog  system,"  the  workers  having  to 
work  excessively  long  hours  in  order  to  finish  the  task,  which 
in  some  cases  meant  as  many  as  twenty  coats  a  day.    In  the 
"  factory  "  or  "  Boston  "  system  the  subdivision  is  still  more 
minute,  and  aa  many  as  one  hundred  persons  may  be  concerned 
in  the  production  of  one  coat.  .The  amount  of  taibring  skill 
required  in  a  worker  is  even  further  reduced,  but  the  premises 
come  under  the  rq^ulation  of  the  factory  laws.    The  factory 
system  has  also  cheapened  production  in  a  legitimate  way, 
because  it  has  enabled  mechanical  power  for  driving  sewing* 
marhjani,  and  «1m>  expensive  labour-saving  machinery^  to  he 
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introduced  to  an  extent  not  econottiicftlly  potilfale  in  small 
shops.  ,   . 

TAIN,  a  royal  and  police  burgh  of  the  county  oC  Ross'  sktd 
Cromarty,  Scotland.  Pop.  (1901)  2076.  It  is  situated  on 
rising  ground'  within  a  mile  of  the  southern  shore  of  Dorndch 
Firth.  35}  m.  N.E.  of  Dingwall  by  the  Highland  Railway.  The 
name,  of  which  the  Tene,  Tayne  and  Thane  are  oldei' forms,  is 
derived  from  the  Icelandic  iking,  "assembly"  or  "coun«" 
Among  the  principal  buildings  are  the  town  hall,  court -bouse, 
public  hall,  Easter  Ross  combination '  poorhousev  and  the 
academy  (opened  in  1812).  The  industries  ihclude  distilling, 
the  making  of  aerated  wateis,  and  woollen,  manufactures,  and 
the  town  is  important  as  a  market  and  distributing'  centre. 
The  rainfall  is  one  of  the  lowest  ih  tlie  kSAg^om.  '  D^thac 
(locally  called  Duthus),  a  saint  of  the  ixth  century^  is  belteved  to 
have  been  a  native,  and  the  old  ruined  diapel  hear  the  statiotf 
is  supposed  to  have  been  his  shrine.  To  the  collegiale  church 
of  St  Duthus,  a  Decorated  building,  foimded  by  James  III.  in 
1471,  James  IV.  made  several  pilgrimages  in 'pfinance  for  his 
father's  death.  The  building  was  used  as  the  parish  churdi  til) 
X815,  when  it  fdl  into  disrepair,  but  it  was  restor^'jbetween 
1871  and  1876.  It  has  monuments  to  Patrick  Hamilton,  tht 
martyr,  and  Thomas  Hog  (x62&-i6<>2),  the  Scottish  drrine,  for 
some  time  a  prisoner  on  the  Bass.  Three  and  a.  half  miies 
S.E.  are  the  remains  of  the  Early  English  abbey  of  Feam, 
founded  at  Eddcrton  in  1230  by  Farqiihar,  xst  eari  of  Ross, 
and  transferred  hither  in  1338.  The  chancel,  nave  and  t\to  side 
chapels  exist,  and  it  still  serves  as  the  parish  church.  Patrick 
Hamilton  became  titular  abbot  in  1517,  and  after  his  martyr- 
dom the  abbey  was  added  to  the  b^oprie  of  RoM. 

TAINB,  HIPPOLYTB  ADOIPHI  (t8^-^3)i  French  critic 
and  historian,  the  son  ot  Jean  BaptistoTainet  an  aubmey,  was 
bora  at  Vousiers  on  the  21st  of  April  1^28.  Ho  rem^ed  with 
Kb  father  until  his  eleventh  year,  teceiviiig  tostruction  from  him, 
and  attending  at  the  same  time  a  small  school  which  was  under 
the  (Erection  of  M.  Pierson.  In  1839,  owing  to  thfe  serious  illness 
of  his  fiather,  he  was  sent  to  an  ecdesiastiod  peinsion  M  Rethel, 
where  he  remained  dghteen  months.  J.  B.'  Tainedied.i^ii  the 
8th  of  September  1840,  leaving  a  moderate  cdntpeteoee  to  his 
widow,  his  t««  daughteis,  and  his' son.  In  the  spUng  of  i^r 
Taine  was  sent  to  l*aris,  and  entered  as  a  bdarder  at  the  institu- 
tion Math^,  where  the  pupils  tftteinded  ih«  classes  of  the  College 
Bourbon.  Madame  Taine  followed  her  son  to  Paris.  Taine 
was  not  slow  to  distinguish  himself  at  school.  Wben  he.  was 
but  fourteen  years  old  be  had  already  drawn  vp  'a  systematic 
Scheme  of  study,  from  which  he  never  deviated.  He  allowed 
himself  twenty  minutes'  playtime  in  the  afternoon  and  an  hour's 
music  after  dinner;  theVcst  of  the  day  was  spent  in  work.  In  1847, 
as  viliran  de  rhilorique,  he  catried  off  six  first  prfxcs'in  the  general 
competition,  the  prise  of  honour;  and  three  accessits;  be  won 
an  the  first  school  prises,  the  three  sdence  prises,  as  well  as  two 
prizes  for  dissertation.  It  wits*  at  the  Colllge  Bout-bon  that  he 
formed  lifelong  friendships  with,  sevenl  of  his  schoolfeliawv 
who  afterwards  were  to  exercUa  a  lasting  iafiuehce  upon  liim: 
among  these  were  Pr^ost^Paraddl,  f6r  many  years  his  most' 
intimate  friend;  Planat,  tht  tuftutci'^Marcelin"  of  the  Vie 
Fansienne;  and  Cornelia  de  Witt,  who  Introduced  him  to  Guint 
when  the  latter  returned  from  ^gland  la  1846. 

Public  education  was  the  tnttt  mhiti^  scemtd  td  Kd  open  to 
Tliine  after  his  remarkable  tdmol  sveceiaes.  rln  ^848  he  ac- 
cordingly took  both  his  hseiaiaUrM  'degrees,  -in  >'sdifaice  and 
letters,  and  passed  first  Into  the  £cole  Nodoanle;  among  his 
rivals,  who  passed  in  at  the  same  time,  woie  AbJmt,  fiarcey, 
Libert,  and  Sockau.  Amon|;  tho^e  of  TalAe'a  feUow*stadcnta 
who  afterwards  ntade  a  name  in  teaching,  letters,  |6unulism, 
the  theatre  and  polhics,  8ic,  were  ChallemdrLacour,  Chaasang, 
Avthk,  Perraud,  Feny,  Weiss,  Yuftg,  Oaucher,  Grfiard,  Pr6«ost- 
Paradol  and  Levasseur.  Taiiie  made  his  infineoce  fdt  among 
them  at  once;  he  amaxed  everybody  not  only  by  hts  erudition, 
but  by  his  indefati^ble  energy;  and  net  only*  by  his  prodigious 
Industry,  but  by  his  facility  both  in  French  and  Latin,  in  vers^ 
as  well  as  in  prose,  pe  dcvoui<od  Pbto,  ArisMtOe,  iiho  Faihefcaoi 


the  Church,  and  fie  analyset!  and  classified  all  that  be  read.  Ht 
already  knew  English,  and  set  himself  to  master  German  in 
order  to  read  Hegel  in  the  original.  His  brief  leisure  wai 
devoted  to  music.  The  teachers  of  his  second  and  third  years, 
De$chanel,  G^nuez,  Burger,  Havet,  Filon,  Saisset  and  Simon; 
were  unanimous  ih  praising  the  nobility  of  his  character,  the 
vigour  and  the  fertility  of  his  intellect,  the  distinction  of  style 
Willi  which  his  work  was  always  stamped;  they  were  equally 
unanimous  in-  fin<feig  fault  with  his  unmeasured  taste  for  classic 
fication,  abstraction  and  formula:  The  director  of  studies, 
M.  Vadbezot,  gauged  his  capacity  at  the  end  of  his  second  year 
with,  prattle  insight.  He  prophesied  that  Taine  would  be  a 
great  savant,  adding  that  be  was  not  of  this  world,  and  that 
Spinoza's  motto,  "  Vivre  pour  penser,"  would  also  be  his.  In 
thcroonUi  of  August  1851  he  came  forward  as  a  candidate  for 
the  ieliowship  in  phikeopby  (flprigalicn  dt  pkUosopkii^  in  com* 
pany  with  his.  friend^  Suckau  and  Cambier.  Taine  was  declared 
to  be  admissible,  together  with  five  other  candidates;  but  in 
the  end  only  two  candidates  were  admitted,  bis  friend  Suckau 
and  Aub^  This  decision  created  almost  a  scandaL  Taine's 
repuution  had  abendy  spread  beyond  the  college.  Everybody 
had  taken  for  granted  that  he  woidd  be  admitted  first.  The  fact 
wo^  that  his  examiners  dnccrely  considered  his  ideas  to  be 
absurd,  his  style  and  method  of  handling  a  subject  dry  and 
tiresome. 

The  Minister  of  Public  Instruction,  however,  judged  Taine 
less  severely,  and  appointed  him  provisionally  to  the  chair  of 
phJk)fiophy  at  the  coUege  of  Toulon  on  6th  October  1851 ;  but 
he  never  entered  upon  his  duties,  as  he  did  not  wish  to  be  so 
far  from  his  mother,  and  on  X3th  October  he  was  transferred 
to  Nevers  as  a  substitute.  Two  months  later,  on  the  27th 
December,  occurred  the  a^up  d^ftai,  after  which  every  university 
professor  was  regarded  with  suspicion^  many  were  suspended^ 
others  resigned.  In  Taine's  opinion  it  was  the  duty  of  every 
man,  after  the  plebiscite  of  the  loth  December,  to  accept  the 
new  state  of  alfairs  in  silence;  but  the  universities  were  not 
only  asked  for  their  submission,  but  also  for  their  approbation. 
At  Nevers  they  were  requested  to  sign  a  declaration  expressing 
their  gratitude  towards  the  President  of  the  Republic  for  the 
measures  he  had  taken.  Taine  was  the  only  one  to  refuse  his 
endorsement.  He  was  at  once  marked  down  aa  a  revolutionary, 
and  in  spite  of  his  success  as  a  teacher  and  of  his'p<^ularity 
among  his  pupils,  he  was  transferred  on  29th  March  1852  to  the 
lyc£e  of  Poitiers  as  professor  of  rhetoric,  with  a  sharp  warning 
(o  be  carefni  for  the  future.  Here,  in  spite  of  an  abject  com* 
pHance  with  the  stringent  rules  imposed  upon  him,  he  remained 
in  disfavour,  and  on  25th  September  1852  he  was  appointed 
asustant  professor  of  the  sixth  class  at  the  lyc£e  of  Besan^on. 
This  time  he  could  bear  it  no  longer^  and  he  applied  for  leave» 
which  was  readily  granted  him  on  9th  October  x85«,  and  renewed 
every  year  till  his  decennial  appointment  came  to  an  end.  It 
was  in  this  painful  year,  during  which  Taine  worked  harder  than 
ever,  that  the  fellowship  of  philosophy  was  abolished.  As  soon 
as  Taine  beard  of  this  he  at  cmce  began  to  prepare  himself  for 
the  fellowship  in  letters,  and  to  work  hard  at  Latin  and  Greek 
themes.  On  loth  April  1852  a  decree  was  published  by  which 
three  years  of  preliminary  study  were  necessary  before  a  candi- 
date could  compete  for  the  fellowship,  but  by  which  a  doctor's 
degree  in  letters  counted  as  two  years.  Taine  immediately 
set  to  work  at  his  dissertations  for  the  doctor's  degree;  on  the 
8th  June  (1852)  they  were  finished,  and  150  pages  of  French 
prose  on  the  Sensations  and  a  Latin  essay  were  sent  to  Paris, 
On  the  1 5th  July  he  was  informed  that  the  tendency  of  his  Essay 
on  the  Sensations  made  it  impossible  for  the  Sorbonne  to  accept 
it,  so  for  the  moment  he  laid  this  work  aside,  and  on  ist  August 
he  began  an  essay  on  La  Fontaine.  He  then  started  for  Paris, 
where  an  appointment  which  was  equivalent  to  a  suspension 
awaited  him.  His  university  career  was  over,  and  he  was 
obliged  to  devote  himself  to  letters  as  a  profession.  In  a  few 
months  his  two  dissertations,  De  personis  Platonicis  and  the 
essay  on  La  Fontaine's  fables  were  finished,  and  on  30th  May 
i8$3  be  took  his  doctor's  degree.    This  was  the  last  aa  of  his 
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vnmiBtty  career,  his  life  as  a  mam  of  lettcki  wis  now  to 
begin. 

'  No  sooner  had  he  deposited  his  dissertations  at  the  Sorbonne 
than  he  began  to  write  an  essay  on  Livy  for  one  of  the  com- 
petitions set  by  the  Academy.  Here  again  the  moral  tendency 
of  his  work  excited  lively  opposition,  and  after  much  discussion 
the  competition  was  postponed  till  i^STt  Taine  toned  down 
some  of  the  censored  passages,  and  the  work  was  crowned  by 
the  Academy  in  1855.  The  essay  on  Livy  was  published  in 
1856  with  the  addition  of  a  preface  setting  forth  determinist 
doctrines,  much  to  the  disgust  of  the  Academy.  In  the  beginning 
of  1854  Taine,  after  six  yeais  of  uninterrupted  efforts,  broke 
down  and  was  obliged  to  rest:  but  he  found  a  way  of  utilising 
bis  enforced  leisure;  he  let  bimself  be  read  to,  and  for  the  first 
time  his  attention  was  attracted  to  the  French  Revolution;  he 
acquired  also  a  knowledge  of  physiology  in  following  a  course 
of  medicine.  In  1854  be  was  ordered  for  his  health  to  the 
Pyrenees,  and  Hachette,  the  publisher,  asked  him  to  write  a 
guide-book  of  the  Pyrenees.  Taine's  book  was  a  collection 
of  vivid  descriptions  of  nature,  historical  anecdotes,  graphic 
sketches,  satirical  notes  on  the  society  which  frequents  watering' 
places,  and  underlying  the  whole  book  was  a  vein  of  stem 
philosophy;  it  was  published  in  1855. 

The  year  1854  was  an  important  one  In  the  fife  of  Taine. 
His  enforced  leisure,  the  necessity  of  mixing  with  his  fellow- 
men,  and  of  travelling,  tore  him  from  his  cloistered  existence  and 
brought  him  into  more  direct  contact  with  reality.  His  method 
of  expounding  philosophy  underwent  a  change.  Instead  of 
employing  the  method  of  deduction,  of  starting  with  the  most 
abstract  idea  and  following  it  step  by  step  to  its  concrete  realiza- 
tion, henceforward  he  surls  from  the  concrete  reality  and  pro- 
ceeds through  a  snccession  of  facts  until  he  arrives  at  the  central 
idea.  His  style  also  became  vivid  and  full  of  colour;  he  shows 
that  he  is  acutely  sensible  to  the  outward  manifestations  of 
things  and  depicts  them  in  all  their  relief.  Simultaneously  with 
this  change  in  his  works  his  life*  became  less  self-centred  and 
solitary.  He  lived  with  his  mother  in  the  Isle  Saint-Louis,  and 
now  he  once  more  associated  with  his  old  friends,  Planat,  Pr£- 
vost-Parad(d  and  About.  He  made  the  acqualntuice  of  Renan, 
and  through  Renan  that  of  Sainte>Beuve,  and  he  renewed 
friendly  relations  with  M.  Havet,  who  for  three  months  had 
been  his  teacher  at  the  £coIe  Normale.  These  years  (1855-56) 
were  Taine's  periods  of  greatest  activity  and  happiness  in  pro- 
duction. On  ist  February  1855  he  published  an  article  on  La 
Bruyto  in  the  Revue  dt  Vlnstructicn  Publique.  In  the  same 
year  he  published  seventeen  articles  in  this  review  and  twenty 
in  1856  on  the  most  diverse  subjects,  ranging  from  Menander 
to  Macaulay.  On  ist  August  1855  he  published  a  short  article 
in  the  Rnue  des  Deux  Afondes  on  Jean  Reynaud.  On  3rd 
July  1856  appeared  his  first  article  in  the  Dsbets  on  Samt-Simon, 
and  from  1857  onwards  he  was  a  constant  contributor  to  that' 
journal.  But  he  was  seeking  a  larger  fidd.  On  17th  Janiuiry 
1856  his  history  of  English  literature  was-announced,  and  from 
14th  January  1855  to  gth  October  1856  he  published  in  the 
Reme  de  I'InstrucUon  Publique  a  series  of  articles  on  the  French 
philosophers  of  the  19th  century,  which  appeared  in  a  volume 
at  the  beginning  of  1857.  In  this  volume  he  energetically 
attacked  the  principles  which  imdcriie  the  philosophy  of  Victor 
Cousin  and  his  school  with  an  irony  which  amounts  at  times  to 
irreverence.  The  t>ook  doses  with  the  sketch  of  a  system  in 
which  the  methods  of  the  exact  sdences  arc  applied  to  psycho- 
logical and  metaphysicai  lesearch.  The  work  itself  met  with 
instantaneous  success,  and  Taine  became  famous.  Up  till  that 
moment  the  only  important  articles  on  his  work  were  an  article 
by  About  on  the  Voyafie  aux  Pyrinees}  and  two  artides  by 
Guizot  on  his  Lhty.*  After  the  pubUcation  of  Les  PkUosopket 
Francis,  the  articles  of  Sainte-Bcuve  in  the  Momleur  (9th  and 
16th  March  1856),  of  Sherer*  in  the  Bihliothique  UntverstOi 
(1858),  and  of  Ptancbe  in  the  Remu  dtt  Deux  Monda  (itt  April 

*  Renu  de  T Instruction  Publique,  29th  May  1856. 

*  Dibats,  »6th  and  27th  January  1857. 

*  Reprinted  in  MUauftsde  Critiqm  kOiifmeM. 


1857)  show  that  from  this  moment  he  hsd  taken  a  place  (n  the 
front  rank  of  the  new  generation  of  men  of  letters.  Caro 
published  an  attack  on  Taine  and  Renan,  called  "  LTd6e  de 
Dieu  dans  une  Jeune  ficole,**  in  the  Revue  Contemporahu  o^ 
15th  June  1857.  Taine  answered  all  attacks  by  publishing  new 
books.  In  1858  appeared  a  volume  of  Essais  de  Critique  et 
d*Hitiaire;  in  i860  La  Fontaine  et  ses  Fables,  and  a  second 
edition  of  his  PkUosophes  Francis.  Daring  all  this  time  he 
was  persevering  at  his  history  of  En^h  literature  up  to  the 
time  of  Byron.  It  was  from  that  moment  that  Taine's  influence 
began  to  be  fdt;  he  was  in  constant  intercourse  with  Renan, 
Sainte-Beuve,  Sherer,  Gautier,  Flaubert,  Saint- Victor  and  the 
Goncourts,  and  gave  up  a  little  of  his  time  to  his  friends  and  to 
the  calls  of  sodety.  In  1862  Taine  came  forward  as  a  candidate 
for  the  chair  of  literature  at  the  Polytechnic  School,  but  M.  de 
Lom^nie  was  elected  in  his  place. 

The  following  year,  however, 'fat  March,  Marshal  Randon, 
Minister  of  War,  appointed  him  examiner  in  history  and  German 
to  the  military  academy  of  Saint  Cyr,  and  on  26th  October  1864 
he  succeeded  VioUet-le-Dac  as  professor  of  the  history  of  art 
and  esthetics  at  the  £cole  des  Beaux  Arts.  Renan's  appointment 
at  the  College  de  France  and  Taine's  candidature  for  the  Poly« 
technic  School  had  alarmed  Mgr.  Dupanloup,  who  in  1863  issued 
an  Averlissemenl  d  la  Jeunesse  el  aux  Pires  de  Famille,  which 
conMsted  of  a  violent  attack  upon  Taine,  Renan  and  LittrC: 
Renan  was  suspended,  and  Taine's  appointment  to  Saint  Cyr! 
would  have  been  cancelled  but  for  the  intervention  of  the' 
Princes^  Mathilde.  In  December  1863  his  HisUnre  de  la  Liltira<^ 
lure  Angfaise  was  published,  prefaced  by  an  Introduction  in 
which  Taine's  determinist  views  were  devdoped  in  the  most 
uncompromising  fashion.  In  1864  Taine  sent  this  work  to  the 
Academy  to  compete  for  the  Prix  Bordin.  M.  de  FaQoux  and 
Mgr.  Dupanloup  attacked  Taine  with  violence;  he  was  warmly 
defended  by  Guizot:  finally,  after  three  days  of  discussion,  it 
was  decided  that  as  the  prize  could  not  be  awarded  to  Taiile,  it 
should  not  be  awarded  at  alL  This  was  the  last  time  Taine 
sought  the  suffrages  of  the  Academy  save  as  a  candidate,  in 
which  quality  he  appeared  once  in  1874  and  failed  to  be  elected| 
M6zi£res,  Caro  and  Dumas  being  the  rival  candidates;  and 
twice  in  1878,  when,  after  having  failed  in  May,  H.  Martin  being 
chosen,  he  was  at  last  elected  in  November  h\  place  of  M. 
Lom6nie.  In  1866  he  received  the  Legion  of  Honour,  and  on 
the  conclusion  of  his  lectures  in  Oxford  on  Comeille  and  Racine, 
the  University  conferred  upon  him  (1871)  its  degree  of  D.C.L. 

The  period  from  1864  to  1870  was  perhaps  the  happiest  of 
Taine's  life.  He  derived  pleasure  from  hb  employment  at  the 
Beaux  Arts  and  Saint  Cyr,  which  left  ample  lebure  for  travel 
and  research.  In  1864  he  spent  February  to  May  in  Italy,  which 
furnished  him  with  several  artides  for  the  Revue  des  Deux  Mondes 
from  December  1864  to  May  1866.  In  1865  appeared  La 
PkUosopkie  de  VAfi,  in  1867  VJdial  dans  VArl,  followed  by 
essays  on  the  philosophy  of  art  in  the  Netherlands  (1868),  in 
Greece  (1869),  all  of  which  short  works  were  republished  later 
(in  1880)  as  a  work  on  the  philosophy  of  art.  In  1865  he 
published  his  Nouteaux  Essais  de  Critique  et  d'Histoire;  from 
1863  to  1865  appeared  in  La  Vie  Parisienne  the  notes  he  had 
taken  for  the  past  two  years  on  Paris  and  on  French  sodety 
under  the  sub-title  of  "  Vie  et  Opinions  de  Thomas  Fr6d^ric 
Gralndorge,"  published  in  a  volume  in  1867,  the  most  personal 
of  his  books,  and  an  epitome  of  his  ideas.  In  1867  appeared  a 
suoplementary  volume  to  his  history  of  En^h  literature,  and 
in  January  1870  his  Tkiorie  de  l^ Intelligence.  In  x868  he 
married  Mademoiselle  Denuelle,the  daughter  of  a  distU)guishsd 
architect. 

He  had  made  a  long  stay  in  England  in  1858-,  and  had  brought 
back  copious  notes,  which,  after  a  second  journey  fai  1871,  he 
published  in  1872  under  the  titk  of  Holes  sur  P Amgltterre.  On 
28th  June  1870  he  started  to  visit  Germany,  but  his  journey 
was  abruptly  interrupted  by  the  Outbreak  of  the  war;  his 
project  had  to  be  abandoned,  and  Taine,  deeply  sfiaken  by  the 
events  of  1870,  felt  that  it  was  the  duty  of  every  Frenchnaii  to 
work  solely  in  the  interests  of  France.  On  9th  October  1870  be 
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published  an  article  on  **  L'Opiiuoii  €0  AUemagne  et  les  Con- 
ditions de  la  Paix,"  and  in  187 1  a  pamphlet  on  Le  Sujrage 
Universei;  and  it  was  about  this  time  also  that  the  more  or 
less  vague  ideas  which  he  had  entertained  of  writing  on  the 
French  Revolution  returned  in  a  new  and  definite  shape.  He 
determined  to  trace  in  the  Revolution  of  1789  the  reason  of  the 
political  instability  from  which  modem  France  was  su£ferlng. 
From  the  autumn  of  1871  to  the  end  of  his  life  his  great  work, 
Let  Origines  de  la  France  CorUempifraiHe,  occaipkd  all  his  time, 
and  in  1884  he  gave  up  his  professorship  in  order  to  devote 
himself  wholly  to  his  task;  but  he  succumbed  before  it  was 
finished,  dying  in  Paris  on  stb  March  1893.  In  the  portion  of 
the  work  which  remained  tp  be  finished  Taine  had  intended  to 
draw  a  picture  of  French  society  and  of  the  Fkench  family, 
and  to  trace  the  development  of  science  in  the  XQth  century. 
He  had  also  planned  a  complementary  volume  to  bis  TkiorU 
de  I' Intelligence,  to  be  entitled  Vn  TraiU  de  la  Volonti. 

The  Origines  de  la  Prance  Contemparaine,  Taine's  monu- 
mental achievement,  stands  apart  from  the  rest  of  his  work. 
His  object  was  to  explain  the  existing  constitution  of  France 
by  studying  the  more  immediate  causes  of  the  present  state  of 
a£fairs— the  last  years  of  what  is  called  the  Ancien  Rigime,  the 
Revolution  and  the  beginning  of  the  19th  century,  to  each  of 
which  several  volumes  were  as^gned.  He  also  had  another 
pbject,  although  he  was  perhaps  hardly  conscious  of  it,  which 
was  to  study  man  in  one  of  his  pathological  crises;  for  Taine. 
makes  an  investigation  into  human  nature,  and  the  historian 
checks  and  endorses  the  pessimism  and  misanthropy  of  Grain- 
dorge.  The  problem  which  Taine  set  himself  was  to  inquire 
Why  the  centralization  of  modem  France  is  so  great  that  all 
individual  initiative  is  practically  ■  non-existent,  and  why  the 
central  power,  whether  it  be  in  the  hands  of  a  man  or  of  an 
assembly,  is  the  8<^e  and  only  power;  also  to  expose  the  error 
underlying  two  prevalent  ideas^-^(z)  That  the  Revolution 
destroyed  absolutism  and  set  up  liberty;  the  Revolution,  he 
points  out,  merely  caused  absolutism  to  change  hands.  (2)  That 
the  Revolution  destroyed  liberty  instead  of  establishing  it; 
that  France  was  less  centralized  before  1789  than  after  1800. 
|Hiis  also  he  shows  to  be  untme.  France  was  already  a  cen- 
tralized country  before  1789,  and  grew  rapidly  more  and  more 
so  from  the  time  of  Louis  XIV..  onwards. ..  The  Revolution 
merely  gave  it  a  new  form.  < 

The  Origines  differ  from  the  rest  of  Taine's  work  in  that, 
although  he  applies  to  a  period  of  history  the  method  which  he 
had  already  applied' to  literature  and  the  arts,  he  is  unable  to 
approach  Us  subject  in  the  same  spirit;  he  loses  his  philosophic 
calm;  he  cannot  help  writing  as  a  man  and  a  Frenchman,  and 
he  lets  his  feelings  have  play;  butjvhat  the  work  loses  thus 
in  impartiality  it  gains  in  life.       '"J^ 

Taine  was  the  philosopher  of  the  epoch  which  succeeded  the 
era  of  romanticism  in  France.  The  romantic  era  had  lasted 
from  i8ao  to  1850.  It  had  been  the  result  of  a  reaction  against 
the  classkal  school,  or  rather  against  the  conventionality  and 
lifeless  rules  of  this  school  in  its  decadence*  The  romantic 
school  introduced  the  prindi^e  of  individual  liberty  both  as 
regards  matter  and  style;  it  was  a  brilliant  epoch,  rich  in  men 
of  genius  and  fruitful  of  beautiful  ^Jirork^  but  towaids  1850  it 
bad  reached  its  decline,  and  a  young  generation,  tired  in  turn  of 
its  conventions,  its  boUow  rhetoric,  its  pose  of  melancholy,  arose, 
armed  with  new  principles  and  fresh  ideals.  Their  ideal  was 
truth;  their  watchword  liberty;  to>.get  as  near  as  possible  to 
•dentific  truth  became  their  object. .  Taine  was  the  mouthpiece 
of  this  period,  or  rather  oae  of  its  moot  anthoritative  spokesmen. 

Many  attempts  have  been  made  to  apply  one  of  Taine's 
favourite  theories  to  himself,  and  to  define  hia  predominant 
and  preponderant  faculty.  Some  critics  have  held  that  it 
was  the  power  of  logic,  a  power  which  was  at  the  same  time  the 
source  of  his  weakness  and  of  his  sUength.  He  had  a  passion 
for  abstraction.  "  Every  man  and  every  book,"  he  said,  "  can 
be  sumned  up  in  three  pages,  and  those  three  pages  can  be 
SttBUMd  up  in  three,  lines."  He  considers  everything  as  a 
mathcmalical  problem,  whether  it  be  the  universe  or  a  work 


of  art:  "  C'est  beau  comme  un  syDogisrae,"  he  said  o(  a  sonata 
of  Beethoven.  Taine's  theory  of  the  universe,  his  doctrine, 
his  method  of  writing  criticism  and  history,  his  philofiophical 
system,  are  all  the  result  of  this  logical  gift,  this  passion  for 
reasoning,  classification  and  abstraction.  But  Taine's  imagina- 
tive  quality  was  as  remarkable  as  his  power  of  logic;  hence  the 
most  satisf^toty  definition  of  Taine's  predomioating  faculty 
would  be  one  which  comprehended  the  two  gifts.  M.  Lemaitre 
gave  us  this  definition  when  he  called  Taine  a  poite-hgicien; 
M.  Bourget  likewise  when  he  spoke  of  Taine's  imaginaiion 
phUosopkique,  and  M.  Barr^  wben  he  said  that  Taine  had  the 
power  of  dramatizing  abstractions.  For  Taine  was  a  poet  as 
well  as  a  logician;  and  it  is  possible  that  the  portion  of  his  work 
which  is  due  to  his  poetic. and  imaginative  gift  may  prove  the 
most  lasting. 

Taine's  doctrine  consisted  in  an  inexorable  determinism,  a 
negation  of  metaphysics;  as  a  philosopher  he  was  a  positivist. 
Enamoured  as  he  was  of  the  precise  and  the  definite,  the 
spiritualist  philosophy  in  vogue  in  1845  positively  maddened 
him.  He  returned  to  the  philosophy  of  the  x8th  eentury, 
specially  to  Condillac  and  to  the  theory  of  transformed  sensa* 
tion.  Taine  presented  this  philosophy  in  a  vivid,  vigorous 
and  polemical  form,  and  in  .concrete -and  coloured  language 
which  made  his  works  more  accessible,  and  consequently  more 
infiuential,  than  those  of  Auguste  Comte.  Hence  to  the  men 
of  18^  Taine  was  the  true  represenUtive  of  positivism. 

Taine's  critical'  work  is  considerable;  but  all  his  works  oC 
criticism  are  works  of  history.  Hitherto  history  bad  been  U> 
criticism  as  the  frame  is  to  the  picture;  Taine  reversed  the 
process,  and  studied  literary  personages  merely  as  ^ledmens 
and  productions  of  a  certain  epoch.  He  started  with  the  axiom 
that  the  complete  expression  of  a  society  is  to  be  found  in  ita 
literature,  and  that  the  way  to  obtain  an  idea  of  a  society  is  to 
study  its  literature.  The  great  writer  is  not  an  isolated  being; 
he  is  the. result  of  a  thousand  causes;  firstly,  off  his  race; 
secondly,  of  his  environment;  thirdly,  of  the  circumstances  in 
which  he  was  placed  while  his  talents  were  developLxig.  Hence 
Race,  Environment,  Time — these  are  the  three  things  to  be 
studied  before  the  man  is  taken  into  considerataon.  Taine 
completed  this  theory  by  another,  that  of  the  predominating 
facnlty,  the  facnlU  maUresse,  This  consists  in  believing  that 
every  man,  and  especially  every /great  man,  is  dominated  by 
one  faculty  so  strong  as  to  subordinate  all  others  to  it,  which 
is  the  centre  of  the  man's  activity  and  leads  him  into  one 
particular  channel.  It  is  this  theory,  obviously  the  result  of 
his  love  of  abstraction,  which  is  the  secret  of  Taine's  power  and 
of  his  deficiencies.  ,He  always  looked  for  this  salient  quality, 
this  particular  channel,  and  when  he  had  once  made  up  his 
mind  what  it  was,  he  massed  up  all  the  evidmce  which  went 
to  corroborate  and  to  illustrate  this  one  quality,  and  necessarily 
'omitted  aU  conflicting  evidences.  The  rttuit  was  an  indination 
to  lay  stress  on  one  side  of  a  characteK  or  a  question  to  the 
exclusion  of  all  others. 

Taine  served  science  unfalteringly,  without  looking  forward 
to  any  possible  fnuts  or  result.  In  hiis  work  we  find  neither 
enthusiasm  nor  bitterness,  neither  h<^  nor  yet  despair;  merely 
a  hopeless  resignation.  The  study  of  mankind  was  Taine's 
incessant  preoccupation,  and  he  foUowed  the  method  already 
described.  He  made  a  searching  investigatkm  into  humanity, 
and  his  verdict  was  one  of  unqualified  condemnation.  In 
"  Thomas  Graindorge  "  we  see  him  aghast  at  the  spectacle  of 
man's  brutality  and  woman's  folly.  In  man  he  sees  the  primeval 
savage,  the  gorilla,  the  carnivorous  and  lascivious  animal,  or 
else  the  maniac  with  diseased  body  and  disordered  mind,  to  whom 
health,  either  of  mind  or  body,  is  but  an  accident,  Taine  is 
appalled  by  the  bile  kumaine;  and  in  all  his  works  we  are 
conscious,  as  in  the  case  of  Voltaire,  of  the  terror  with  which 
the  possibilities  of  human  folly  inspire  him.  It  may  be  doubted 
whether  Taine's  system,  to  which  he  attached  so  much  import- 
ance, is  really  the  most  lasting  part  of  his  work,  just  as  it  may 
be  doubted  whether  a  sonata  of  Beethoven  bears  any  resem- 
blance^to.a  sylkgism. ^  For  Taine  was  an  artist  as  well  as  a 
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foglckn,  an  artist  who  saw  and  depfcted  what  he  saw  in  vital 
and  glowing  language.  From  the  artist  we  get  his  essay  on 
La  Fontaine,  his  articles  on  Balzac  and  Racine,  and  the  passages 
on  Voltaire  and  Rousseau  in  the  Ancien  Rigime.  Moreover,  not 
only  was  Taine  an  artist  who  had  not  escaped  from  the  influence 
of  the  romantic  tradition,  but  he  was  by  his  very  method  and 
style  a  romanticist.  His  emotions  were  deep  if  not  violent, 
his  vision  at  times  almost  lurid.  He  sees  everything  in  startling 
relief  and  sometimes  in  exaggerated  outline,  as  did  Bakac  and 
Victor  Hugo.  Hence  his  predilection  for  exuberance,  strength 
and  splendour;  his  love  of  Shakespeare,  Titian  and  Rubens; 
his  delight  in  bold,  highly-coloured  themes. 

Taine's  influence  was  great,  and  twofold.  On  his  own  genera- 
tion it  was  considerable;  during  the  epoch  in  which  he  lived, 
while  a  wave  of  pessimism  was  sweeping  over  French  literature, 
he  was  the  high  priest  of  the  cult  of  misanthropy,  in  which  even 
science  was  held  to  be  but  an  idol,  worthy  of  respect  and  de- 
votional service,  but  not  of  faith.  In  its  turn  came  the  reaction 
against  positivism  and  pessimism,  and  an  attempt  at  spiritual 
renascence.  Around  a  man  so  remarkable  as  Taine  a  school  is 
certain  to  form  itself;  Taine's  school,  which  was  one  of  positivist 
doctrines,  rigid  systems  and  resigned  hopelessness,  was  equally 
certain  to  produce  at  some  time  or  another  a  school  of  determined 
opponents  to  its  doctrines  and  system.  If,  therefore,  the  tone 
which  pervades  the  works  of  Zola,  Bourget  and  Maupassant 
can  be  immediately  attributed  to  the  influence  we  call  Taine's, 
it  is  also  the  influence  of  Taine  which  is  one  of  the  ultimate 

causes  of  the  protest  embodied  in  the  subsequent  reaction. 

(M.  Ba.) 

BiBUOGRAPHY. — The  official  life,  H.  Taine,  savieelsa  corrtspon- 
danct,  was  published  in  %  vols,  in  1902-5  (Eng.  trans,  by  Mrs.  K.  L. 
Devonshire,  1902-8).  His  friend,  M.  £.  Soutmy,  published  an 
appreciative  study  of  Taine's  phifosophy  in  his  Tatne,  Sckerer, 
Laoouiaye  (Paris,  1901).  See  also  A.  Sorel,  Nouveaux  essats  d'hisloire 
tt  de  critique  (1898);  Gabriel  Monod,  Les  Mattres  de  I'hiUoire  (Paris, 
1894);  Emile  Faftuet,  Potttiaves  moralisles  au  XIX'  nUle  fParis, 
1000) ;  P.  Lacombe.  La  ptycholone  des  indhndns  et  dcs  soditis  ekez 
Taine  (1906):  P.  N6ve.  La  philosophie  de  Taitu  (1908);  and 
especially  Victor  Giraud,  Eisai  sur  Taine,  son  ettnre  el  son  influence, 
d'apris  des  documents  infdits- (ind  cd.,  1902);  V.  Giraud,  Bibiio- 
graphic  de  Taine  (Paris,  1903).  A  comprdiensive  list  of  books  and 
articles  on  Taine  is  given  in  H.  P.  Thieme's  Guide  bibliopnpUque  de 
la  liUhature  Jrancaise  de  1800  4  1906  (Paris,  1907).  More  recently, 
Taine's  historical  work  has  been  adversely  cnticized,  especially  by 
A.  Aulard  in  lectures  delivered  at  the  Sorbonne  in  1905-6  and  1906-7 
{Taine,  kistorien  de  la  revolution  fran^ise,  1907).  devoted  to  destructive 
criticism  of  Taine's  work  on  the  French  Kcvolution* 

TAIREN,  or  Daihen  (Russian  Dalny),  a  free  port  created  by 
the  Russian  government  and  opened  to  foreign  trade  in  1901, 
situated  on  the  Central  Manchurian  railway,  and  thus  one  of 
the  Pacific  termini  of  the  Trans-Siberian  railway.  It  stands 
at  the  head  of  Talicn-wan  Bay,  on  the  cast  side  of  Liao-tung 
peninsula,  in  Manchuria,  about  zo  m.  N.E.  of  Port  Arthur.  The 
harbour  is  roomy,  easy  of  entrance,  and  free  from  ice  all  the 
year  round.  The  to^'n  is  situated  along  the  front  of  the  harbour 
and  occupies  the  slope  leading  up  to  the  hills  at  the  rear.  It  is 
designed  to  accommodate  30,000  inhabitants  and  is  separated 
from  the  Chinese  quarter  by  a  large  natural  park.  The  climate 
is  temperate  and  healthy.  Tairen  is  provided  with  wharves 
to  accommodate  the  largest  ocean  steamers,  the  wharves  having 
a  vertical  face  with  28  ft.  depth  at  low  water.  The  area  of  the 
port  is  132  acres,  and  the  inner  harbour  is  protected  by  a  stone 
and  concrete  breakwater  5950  ft.  long.  At  an  early  period  in 
the  Russo-Japanese  war  (28th  of  May  1904),  Dalny  was  occupied 
by  the  Japanese  after  slight  resistance. 

TAIT,  ARCHIBALD  CAMPBELL  (1811-1882),  Anglican 
divine,  archbishop  of  Canterbury,  was  bom  at  Edinburgh  on 
the  2ist  of  December  i8ix.  His  parents  were  Presbyterians, 
but  he  early  turned  towards  the  Scottish  Episcopal  Church,  and 
was  confirmed  in  his  first  year  at  Oxford,  having  entered  Balliol 
College  in  October  1830  as  a  Snell  exhibitioner  from  the  Uni- 
versity of  Glasgow.  He  won  an  open  scholarship,  took  his 
degree  with  a  first-class  in  Uteris  humaiiiorihus  (1833),  and 
became  fellow  and  tutor  of  Balliol;  he  was  also  ordained  deacon  j 
(1836)  and  priest  (1838),  and  served  the  curacy  of  Baldon.  . 


Rapid  changes  among' the'  fellows  found  him  at  the  age  of 
twenty-six  "  the  senior  and  most  responsible  of  the  four  Balliol 
tutors."  The  experience  gained  during  this  period  stood  him 
in  good  stead  afterwards  as  a  member  of  the  flrst  Oxford 
University  Commission  (1850-52).  He  never  sympathized  with 
the  principles  of  the  Tractarian  movement,  and  on  the  appear- 
ance of  Tract  XC.  in  1841  he  drafted  the  famous  protest  of  the 
"  Four  Tutors  "  against  it;  but  this  was  his  only  important 
contribution  to  the  controversy.  On  the  other  hand,  although 
his  sympathies  were  on  the  whole  with  the  liberal  movement 
in  the  university,  he  never  took  a  lead  in  the  matter.  In  1842 
he  became  an  undistinguished  but  useful  successor  to  Arnold 
as  headmaster  of  Rugby;  and  a  serious  illness  in  1848,  the  first 
of  many,  led  him  to  welcome  the  comparative  leisure  which 
followed  upon  his  appointment  to  the  deanery  of  Carlisle  in 
1849.  His  life  there,  however,  was  one  of  no  little  activity; 
he  served  on  the  University  Commission,  he  restored  his 
cathedral,  and  did  much  excellent  pastoral  work.  There  too  he 
suffered  the  great  sorrow  of  his  life.  He  had  married  Catharine 
Spooner  at  Rugby  in  1843;  in  the  spring  of  1856,  within  five 
weeks,  five  of  their  children  were  carried  off  by  virulent  scarlet 
fever.  Not  long  afterwards  he  was  consecrated  bishop  of 
London  on  the  22nd  of  November  1856,  as  successor  to  C.  J. 
Blomficld.  His  translation  to  Canterbury  in  1868  (he  had  refused 
the  archbishopric  of  York  in  1862)  constituted  a  recognition  0! 
his  work,  but  made  no  break  in  it.  His  last  years  were  inter- 
rupted by  illness  and  saddened  by  the  death  in  1878  of  his  only 
son  Craufurd,  and  of  his  wife. 

If  Blom  field  had  ahnost  remodelled  the  idea  of  a  bishop's 
work,  his  successor  surpassed  him.  Tait  had  all  Blomfield's 
earnestness  and  his  powers  of  work,  with  far  wider  interests. 
Blomfield  had  given  himself  zealously  to  the  work  of  church- 
building;  Tait  followed  in  his  steps  by  inaugurating  (1863)  the 
Bishop  of  London's  Fund.  He  devoted  a  very  large  part 
of  his  time  at  London  in  actual  evangelistic  work;  and  to  the 
end  his  interest  in  the  pastoral  side  of  the  work  of  the  clergy 
was  greater  than  anything  else.  With  his  wife,  he  was  instru- 
mental  in  organizing  women's  work  upon  a  sound  basis,  and  he 
did  not  a  little  for  the  healthful  regulation  of  Anglican  sister- 
hoods during  the  formative  period  in  which  this  was  particularly 
necessary.  Nor  was  he  less  successful  in  the  larger  matters  of 
administration  and  organization,  which  brought  into  play  his 
sound  practical  judgment  and  strong  common-sense.  He  was 
constant  in  his  attendance  in  parliament,  and  spared  no  pains 
in  pressing  on  measures  of  practical  utility.  The  modification 
of  the  terms  of  clerical  subscription  (1865),  the  new  lectionary 
(187 1),  the  Burials  Act  (1880)  were  largely  owing  to  him;  for 
all  of  them,  and  especially  the  last,  he  incurred  much  obloquy 
at  the  time.  The  Royal  Commissions  on  Ritual  (1867)  and  on 
the  Ecclesiastical  Courts  (1881)  were  due  to  him,  and  he  tpok  a 
large  part  in  the  deliberations  of  both.  Probably  his  successor 
(see  Benson,  £.  W.)  was  brought  into  closer  relations  with  the 
colonial  churches  than  Tait  wjeis;  but  the  healthy  development  of 
the  Lambeth  Conferences  on  the  lines  of  mutual  counsel  rather 
than  of  a  hasty  quasi-synodic  action  was  largely  due  to  him.    • 

On  the  other  hand,  Tait  was  not  successful  in  dealing  with 
matters  which  called  for  the  higher  gifts  of  a  ruler,  and  especially 
in  his  relations  with  (a)  the  liberal  trend  in  modern  thought, 
and  (6)  the  CathoUc  revival  (a)  As  regards  the  former,  he  was 
himself  not  a  Uttle  in  sympathy  with  it.  But  although  well- 
read,  he  was  no  scholar  in  the  true  sense,  and  had  neither  the 
knowledge  to  feel  sure  of  his  ground  nor  the  theological  insight 
to  perceive  the  real  point  at  issue.  His  object  in  dealing  with 
questions  of  faith,  as  in  dealing  with  the  ritual  question,  was 
primarily  a  practical  one:  he  wished  to  seciu«  peace,  and 
obedience  to  the  law  as  he  saw  it.  Consequently,  after  his 
sympathies  had  led  him  to  express  himself  favourably  towards 
some  movement,  he  frequently  found  himself  compelled  to  draw 
back.  He  expressed  a  qualified  sympathy  with  some  of  the 
writers  of  Essays  and  Revieips,  and  then  joined  in  the  censure  of 
it  by  the  bishops  (1861).  The  same  kind  of  apparent  vacillation 
was  found  in  his  action  in  other  tases;  e.;.,  in  the  Colenso  case 
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(1S63),  and  in  the  centroveny  as  to  the  use  or  disuse  of  the 
Athanasian  symbol  (1872).  It  was  naturally  and  widely  mis- 
understood. Some  who  did  not  know  him  thou|fht,  or  pre- 
tended to  think,  that  he  was  a  Socinian  or  a  free-thinker.  The 
world  at  large  knew  better;  but  even  Temple  warned  him,  in 
the  case  of  Essays  and  Reviews^  "  You  will  not  keep  friends  if 
you  compel  them  to  feel  that  in  every  crisis  of  life  they  must 
be  on  their  guard  against  trusting  you."  (b)  As  regards  the 
second  point,  Tait  was  concerned  with  it  during  the  whole  of 
his  episcopate,  and  above  all  on  the  side  of  ritual,  on  which  it 
naturally  came  into  most  direct  conflict  with  the  recognized 
ecclesiastical  practice  of  the  day.  He  had  to  deal  with  the 
St  George's -in-thc-East  riots  in  1859,  and  the  troubles  at  St 
Alban's,  Holbom,  in  their  earlier  stages  (1867);  he  took  part 
as  assessor  in  the  Privy  Council  judgment  in  the  Ridsdale  case 
(1877);  he  was  more  closely  concerned  than  any  other  bishop 
with  the  agitation  against  confession  in  1858,  and  again  in  1877. 
His  method  throughout  was  the  same:  he  endeavoured  to  obtain 
a  compliance  to  the  law  as  declared  by  the  courts;  failing  this, 
he  made  the  most  earnest  efforts  to  secure  obedience  to  the 
ruUng  of  the  Ordinary  for  the  sake  of  the  peace  of  the  Church; 
after  this,  he  could  do  nothing.  He  did  not  perceive  how  much 
of  reason  the  "  ritualists  "  had  on  their  side:  that  they  were 
fighting  for  practices  which,  they  contended,  were  covered  by 
the  letter  of  the  rubric;  and  that,  where  rubrics  were  notoriously 
disregarded  on  all  hands,  it  was  not  fair  to  proceed  against  one 
class  of  delinquent  only.  In  fact,  if  others  were  inclined  to 
ignore  it  altogether,  Tait  could  hardly  realize  anything  but  the 
connexion  between  the  English  Church  and  the  State.  From 
such  a  position  there  seemed  to  be  no  escape  but  in  legislation 
for  the  deprivation  of  the  recalcitrant  clergy;  and  the  Public 
Worship  Regulation  Act  (1874)  was  the  result.  For  this  Tait 
was  by  no  means  responsible  as  a  whole:  some  of  the  provisions 
which  proved  most  irksome  were  the  result  of  amendments  by 
Lord  Shaftesbury  which  the  bishops  were  unable  to  resist; 
knd  it  must  be  borne  in  mind  that  the  most  disastrous  results 
of  the  measure  were  not  contemplated  by  those  who  were  instru- 
mental in  passing  it.  The  results  followed  inevitably:  clergy 
Were  cited  before  a  new  tribunal,  and  not  only  deprived  but 
imprisoned.  A  widespread  feeling  of  indignation  spread  not 
only  among  High  Churchmen,  but  among  many  who  cared  little 
or  nothing  for  the  ritual  practices  involved;  and  it  seemed 
Impossible  to  foretell  what  the  outcome  would  be.  But  the 
aged  archbishop  was  moved  as  much  as  anybody,  and  tried 
hard  to  mitigate  such  a  state  of  things.  At  length,  when  the 
Kev.  A.  H.  Mackonochie  was  on  the  point  of  being  deprived  of 
bis  benefice  of  St.  Alban's,  Holbom,  for  contumacy,  the  arch- 
bishop, then  on  his  deathbed  at  Addington,  took  steps  which 
resulted  in  the  carr>ing  out  of  an  exchange  of  benefices  (which 
had  already  been  projected),  which  removed  him  from  the  juris- 
diction of  the  court.  This  proved  to  be  the  turning-point; 
and  although  the  ritual  difficulty  by  no  means  ceased,  it  was 
afterwards  dealt  with  from  a  different  point  of  view,  and  the 
Public  Worship  Regulation  Act  became  practically  obsolete. 
The  archbishop  died  on  the  3rd  of  December  (Advent  Sunday), 
1882,  leaving  a  legacy  of  peace  to  the  Church. 

Tait  was  a  Churchman  by  conviction;  but  although  the  work 
of  his  life  was  all  done  in  England,  he  remained  a  Scotsman  to 
the  end.  It  was  the  opinion  of  some  that  he  never  really  under- 
stood the  historical  position  of  the  En^ish  Church  and  took 
no  pains  to  loam.  John  Tillotson,  one  of  his  predecessors  in 
the  archbishopric,  was  a  favourite  hero  of  his,  and  in  some 
ways  the  two  men  resembled  one  another.  But  Tait  had  none 
of  Tillotson 's  gentleness,  and  he  rode  roughshod  over  the 
obstacles  in  his  way.  He  cannot  be  called  a  great  ecclesiastical 
statesman,  but  he  administered  his  office  well  and  was  un- 
doubtedly one  of  the  foremost  public  men  of  his  day. 

See  R.  T.  Davidson  and  D.  Benham,  Life  of  Archbishop  Taiit 
t  vols.  (1B91);  A.  C  Tait,  Calharint  and  Craufurd  Tail  (1880). 
(W.  E.Co.) 

TAIT,  ARTHUR  PITZWIUIAII  (18x9-1905),  American 
«nbt,  waa  born  near  taverpool,  ISnj^and.  on  the  5th  of  August 


1819.  He  emigrated  to  the  United  States  In  1850,  and  wai 
identified  with  the  art  life  of  New  York  until  his  death.  In 
1858  he  was  elected  to  full  membership  in  the  National  Academy 
of  Design,  New  York.  He  died  at  Yonkeis,  New  York,  on 
the  28th  of  April  1905.  He  painted  barnyard  fowls  and  wild 
birds  as  well  as  sheep  and  deer,  with  great  dexterity,  and  repro- 
ductions of  his  minute  panels  of  chickens  had  an  encurmous 
vogue. 

TAIT»  PETER  GUTHRIE   (1831-1901),   Scottish  physicist, 
was  bom  at  Dalkeith  on  the  28th  of  April  1831.   After  attending 
the  Academy  at  Edinburgh  and  spending  a  session  at  the 
University,  he  went  up  to  Cambridge  as  a  member  of  Peterhouse, 
and  graduated  as  senior  wrangler  and  first  Smith's  prizeman 
in  1852.    As  a  fellow  and  lecturer  of  his  college  he  remained  in 
Cambridge  for  two  years  longer,  and  then  left  to  take  up  the 
professorship  of  mathematics  at  Queen's  College,  Belfast.   There 
he  made  the  acquaintance  of  Thomas  Andrews,  whom  he  Joined 
in  researches  on  the  density  of  ozone  and  the  action  of  the 
electric  discharge  on  oxygen  and  other  gases,  and  by  whom  he 
was  introduced  to  Sir  W.  R.  Hamilton  and  quaternions.    In 
x86o  he  was  chosen  to  succeed  his  old  master,  J.  D.  Forbes,  as 
professor  of  natural  philosophy  at  Edinburgh,  and  this  chair  he 
occupied  till  within  a  few  months  of  his  death,  which  occurred 
on  the  4th.  of  July  1901,  at  Edinburgh.    The  first  scientific 
paper  that  appears  under  Tait's  name  only  was  published  in 
i860.     His  earliest   work  dealt   mainly  with    mathematical 
subjects,  and  especially  with  quatemions  (g.v.),  of  which  he 
may  be  regarded  as  the  leading  exponent  after  their  originator, 
Hamilton.    He  was  the  author  of  two  text-books  on  them — one 
an  Elementary  Treatise  on  Quatemions  (1867),  written  with  the 
advice  of  Hamilton,  though  not  published  till  after  his  death, 
and  the  other  an  Introduction  to  Quatemions  (1873),  '^  which 
he  was  aided  by  Professor .  Philip  Kelland  (1808-1879),  who 
had  been  one  of  his  teachers  at  Edinburgh.     In  addition, 
quatemions  was  one  of  the  themes  of  his  address  as  president 
of  the  mathematical  section  of  the  Briti^  Association  in  1871. 
But  he  also  produced  original  work  in  mathematical  and  ex- 
perimental physics.    In  1864  he  published  a  short  paper  on 
thermodynamics,  and  from  that  time  his  contributions  to  that 
and   kindred  departments  of  science  became   frequent  and 
important.   In  1871  he  emphasized  the  significance  and  promise 
of  the  principle  of  the  dissipation  of  energy.    In  1873  he  took 
thermoelectricity  for  the  subject  of  his  discourse  as  Rede 
lecturer  at  Cambridge,  and  in  the  same  year  he  presented  the 
first  sketch  of  his  well-known  thermoelectric  diagram  before  the 
Royal  Society  of  Edinburgh.    Two  years  later  researches  on 
"  Charcoal  Vacua  "  with  J.  Dewar  led  him  to  see  the  true 
dynamical  explanation  of  the  Crookes  radiometer  in  the  large- 
ness of  the  free  path  of  the  molecule  of  the  highly  rarefied  air. 
From  1879  to  1888  he  was  engaged  on  difficult  experimental 
investigations,  which  began  with  an  inquiry  into  the  corrections 
required,  owing  to  the  great  pressures  to  which  the  instruments 
had  been  subjected,  in  the  readings  of  the  thermometers  em- 
ployed by  the  "  Challenger  "  expedition  for  observing  deep-sea 
temperatures,  and  which. were  extended  to  include  the  com- 
pressibility of  water,  glass  and  mercury.    Between  1886  and 
1892  he  published  a  series  of  papers  on  the  foundations  of  the 
kinetic  theory  of  gases,  the  fourth  of  which  contained  what  was, 
according  to  Lord  Kelvin,  the  first  proof  ever  given  of  the 
Waterston-Maxwell  theorem  of  the  average  equal  partition  of 
energy  in  a  muture  of  two  different  gases;  and  about  the  same 
time  he  carried  out  investigations  into  impaa  and  its  duration. 
Many  other  inquiries  conducted  by  him  might  be  mentioned, 
and  some  idea  may  be  gained  of  his  scientific  activity  from  the 
fact  that  a  selection  only  from  his  papers,  published  by  the 
Cambridge  University  Press,  fills  three  large  volumes.     This 
mass  of  work  was  done  in  the  time  he  could  spare  from  his 
professorial  teaching  in  the  university.   In  addition,  he  was  the 
author  of  a  number  of  books  and  articles.    Of  the  former, 
the  first,  published  in  1896,  was  on  the  dynamics  of  a  panicle; 
and  afterwards  there  followed  a  number  of  concise  treatises  oa 
thermodynamics,  heat,  light,  properties  of  matter  and  dynamici^ 
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together  with  an  admSimbly  Indd  voluBt  of  popular  kctares  on 
KaetU  Advances  in  Physical  Scitnce.  With  Lord  Kelvin  he 
cc^borated  in  writing  the  well-known  Treatise  on  Natural 
PkUosopky.  "Thomson  and  Tait,"  as  it  is  familiarly  called 
("  T  and  T"'  was  the  authors'  own  formula),  was  planned  soon 
after  Lord  Kelvin  became  acquainted  with  Tait,  on  the  latter's 
appointment  to  his  professorship  in  Edinburgh,  and  it  was 
intended  to  be  an  all-oomprebensive  treatise  on  physical  sdeocei 
the  foundations  being  laid  in  kinematics  and  dynsimics,  and  the 
itructure  completed  with  the  properties  of  matter,  heat,  li^t, 
electricity  and  magnetism.  But  the  literary  partnership  ceased 
in  about  eighteen  years,  when  only  the  first  portion  of  the  plan 
had  been  completed,  because  each  of  the  membeis  felt  he  could 
work  to'  better  advantage  separately  than  jointly.  The  friend- 
ship, however,  endured  for  the  twenty-three  years  which  yet 
remained  of  Tait's  life. 

Talt  collaborated  with  Balfour  Stewart  in  the  Vnsten  Universe, 
vfakh  was  followed  by  Paradoxical  Philosophy.  Among  his  articles 
may  be  mentioned  thooe  which  he  wrote  for  the  ninth  edition  of 
this  Encyclopaedia  on  Lipht,  Mechanics,  Quaternions,  Radiation 
and  Thermodynamics,  besKies  the  biographical  notices  of  Hamilton 
and  Clerk  Maxwell. 

TAJIK,  or  PaisiWAN,  m  subject  race  of  Afghanistao. 
Underlying  the  predominant  Pathan  elements  in  the  country, 
the  Tajik  (Tajak,  or  Tauaik)  represents  the  original  Persian 
possessor  of  the  soil,  who  still  q)eaks  his  mother  tongue  and 
therefore  caUs  himself  Parsiwan.  There  are  pure  Persians  in 
Afghanistan,  such  as  the  Kizilbashes  of  Kabul  and  the  Naoshir- 
wanis  of  Kharan;  but  the  name  Tajik  (i-  "  stranger  ")  appears 
to  be  applied  only  to  an  admixture  of  original  Arab  and  Persian 
stock,  who  are  the  slaves  of  the  commimity — hewers  of  wood 
and  drawers  of  water.  Eveiywhere  the  Tajiks  are  the  culti- 
vators in  rural  districts,  and  the  shopkeepers  and  clerks  in  the 
towns.  They  are  a  fine,  athletic  people,  generally  fair  in 
complexion,  and  assimilate  in  aspect,  in  drns,  and  much  in 
manners  to  the  Afghans,  but  they  are  never  nomadic.  The 
Tajik  is  as  much  the  slave  of  the  Pathan  in  Afghanistan*  as  is 
the  Hindki  (whose  origin  is  similar)  in  the  plains  of  the  Indus. 
Yet  the  TajUL  population  of  the  richly-cultivated  districts  north 
of  Kabul  proved  themselves  to  be  of  good  fighting  material  in 
the  Afghan  war  of  1879-80,  and  the  few  Kizilba^es  that  are 
to  be  found  in  the  Indian  army  are  brave  soldiers.  The 
number  of  the  Tajiks  in  Afghanistan  is  estimated  at  900,000. 

The  name  itself  originally  occurs  in  the  Pahlavi  writings,  and  is 
explained  to  mean,  firet,  the  Arabs  in  general,  then  their  descendants 
born  in  Persia  and  elsewhere  out  of  Arabiajand,  lastly,  the  Persians 
b  general  and  their  descendants  bom  in  Turkestan  and  elsewhere 
oat  of  Penan.  Tajik  thui  came  to  be  the  collective  name  of  all 
oommunities  of  Iranian  stock  and  Persian  speech  wherever  found  in 
Central  Asia.  These  are  co-extensive  with  the  former  eastward  and 
northward  limits  of  the  Persian  empire;  but,  after  the  ascendancy 
of  the  Turtd  races,  they  became  the  subject  element  in  Turkestan, 
Afghanistan,  Bokhara,  Khivsa,  Kashgaria,  while  still  poUcically 
draiinant  in  Badakshan,  Wakhaa,  Darwaa,  Kost  and  Karateghin. 
In  most  of  these  places  the  Tajilcs,  with  the  kindred  Galchas,  seem 
to  form  the  bula  of  tlw  population,  the  distinction  being  that 
**  Tajik  *'  is  applied  rather  to  the  settled  and  more  civilixi^  k>w- 
landen  of  modem  Persian  speech,  "  Galcha  "  to  the  highlandere 
of  Fefjg^na,  Kohistan.  Wakhan,  Sec,  who  speak  ekher  archaic 
forms  of  Persian  or  dialects  intermediate  between  the  Iranian  and 
Samkritic  branches  of  the  Indo-European  linguistic  familv. 

But,  although  mainly  of  Iranian  stock,  with  light  complexion  and 
regular  features,  the  Tajiks  daim  Arab  descent,  regardiuff  the 
district  about  Bagdad  as  their  primeval  home,  and  considering 
themselves  the  descendants  of  the  Arabs  who  overran  Central  Asia 
in  the-  first  century  of  the  Hejira.  At  the  same  time,  "  it  is  evident 
that  the  inhabitants  of  the  greater  part  of  this  region  (Central  Asia) 
mast  from  an  early  period  have  come  in  contact  with  the  successive 
waves  of  Turkish  (TOrid)  and  even  Mongol  popolation  which  broke 
over  them;  accordingly  we  find  that,  although  the  type  is  essentially 
Iranian,  it  has  uxulergone  a  certain  roodincation  (Ca(>t.  J.  M. 
Trotter,  Bohhdra,  p.  169).  The  term  Tajik  must  be  distinguished 
from  Slorte,  the  hitter  sim^y  meaning"  tradBr  "or"  shopkeeper,"  and 
being  applied  indistninunately  to  the  settled  as  opposed  to  the 
nomad  element,  and  especially  to  the  urban  populations,  of  what- 
ever race,  in  Central  Asia.  The  Tajiks  are  known  as  TAts  on  the 
vest  side  of  the  Caspian  (Baku,  Lenxoran,  ftc). 

TAKHTSOIOJI  (1858-1896),  Maharaja  of  Bhaunagar,  a 
Kajput  chief  of  the  Gohel  clan,  and  the  niler  of  a  state  hi 
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V  was  bom  on  the  6th  of  January  1858,  and  sooceeded 
to  the  throne  of  Bhaunagar  on  the  death  of  his  father,  Jaswant- 
aingji,  in  1870.  During  his  minority,  which  ended  in  1878,  he 
was  educated  at  the  Rajkot  college  and  afterwards  under  an 
English  officer,  while  the  administration  of  the  state  was  oon- 
dncted  jointly  by  Mr.  £.  H.  Perdval,  a  member  of  the  Indian 
Civil  Service,  and  Azam  Gowzishankar  Yodeyshankar,  C.S.I., 
one  of  the  foremost  native  statesmen  of  India,  who  had  served 
the  state  in  various  capacities  since  1822.  At  the  age  of  twenty 
Takhtsingji  found  himself  the  ruler  of  a  territory  neariy  3000 
square  miles  in  extent.  His  first  public  act  was  to  sanction  a 
railway  connecting  his  territory  with  qne  of  the  main  trunk  lines, 
which  was  the  first  enterprise  of  its  kind  on  the  part  of  a  raja 
in  western,  if  not  in  all,  India.  The  commerce  and  trade,  and 
the  economic  and  even  aodal  development  of  the  state,  which 
came  in  the  wake  of  this  railway,  confirmed  Takhtsingji  in  a 
policy  of  progressive  administration,  under  which  educational 
establishments,  hospitals  and  dispensaries,  trunk  roads,  bridges, 
handsome  edifices  and  other  public  works  grew  apace.  In  z886 
he,  inaugurated  a  system  of  constitutional  rule,  by  placing 
several  departments  in  the  hands  of  four  members  of  a  council 
of  state  under  his  own  presidency.  This  innovation,  which 
had  the  warm  support  of  the  governor  of  Bombay,  Lord  Reay, 
provoked  a  virulent  attack  upon  the  chief,  who  brought  his 
defamers  to  trial  in  the  High  Court  of  Bombay.  The  punish- 
ment of  the  tingleadera  broke  up  a  system  of  blackmailing  to 
which  rajas  used  to  be  regularly  exposed,  and  the  public  spirit 
of  Takhtsingji  in  freeing  his  brother  chiefs  from  this  evil  was 
widely  acknowledged  throughout  India,  as  well  as  by  the  British 
authorities.  In  x886  he  was  created  G.C.S.I.;  and  five  years 
later  his  hereditary  title  of  thakore  was  raised  to  that  of 
maharaja.  In  1893  he  took  the  occasion  of  the  opening  of  the 
Imperial  Institute  by  Queen  Victoria  to  visit  Eng^d  in  order 
to  pay  personal  homage  to  the  sovereign  of  the  British  Empire,' 
on  which  occasion  the  Universitv  of  Cambridge  conferred  on 
him  the  degree  of  LL.D.   He  died  in  1896.  (M.M.Bh.)    ' 

TAKIN,  the  Miahmi  name  of  a  remarkable  hollow-horned 
ruminant  (Budorcas  taxicolor),  the  typical  representative  of 
which  inhabits  the  Mishmi  Hills,  in  the  south-east  comer  of 
Tibet,  immediately  north  of  the  Assam  Valley,  while  a  second 
form  is  found  further  east,  in  the  Moupin  district.  The  takin, 
which  may  be  compared  in  size  to  a  Kerry  cow,  is  a  clumsily 
built  brute  with  yellowish-brown  hair  and  curiously  curved 
horns,  which  recall  those  of  the  South  African  white-tailed  gnu. 
Its  nearest  relatives  appear  to  be  the  serows  of  the  outer 
Himalaya  and  the  Malay  countries,  which  are  in  many  respects 
intermediate  between  goats  and  antelopes,  but  it  is  not  improb- 
ably also  related  to  the  musk-ox  {q.v.).  As  it  lacks  the  thick 
woolly  coat  of  the  two  Tibetan  antelopes  known  as  the  chiru 
and  the  goa,  there  can  be  little  doubt  that  it  inhabits  a  country 
with  a  less  severe  climate  than  that  of  the  Central  Tibetan 
plateau,  and  it  is  probably  a  native  of  the  more  or  less  wooded 
districts  of  comparatively  low  elevation  forming  the  outskirts 
of  Tibet.  It  is  remarkable  for  the  shortness  of  the  cannon- 
bones  of  the  legs,  in  which  it  resembles  the  Rocky  Mountain  goat. 

TAKLA  MAKAN,  the  Central  Asian  desert  which  lies  between 
the  K.  foot  of  the  Kuen-lun  ranges  and  the  wide  curve  of  the 
Tarim  river  on  the  W.,  N.,  and  E.  It  appears  to  be  naturally 
divisible  into  two  parts  by  the  river  Khotan-darya,  and  the 
name  apph'ed  to  the  western  part  between  that  river  and  the 
Yarkand-darya  (Tarim)  is  the  desert  of  Takla  Makan  proper, 
while  the  part  between  the  Khotan-darya  and  the  b'ne  of  the 
lower  Tarim  and  the  Cherchen-darya  is  known  as  the  desert  of 
CHierchen.  The  former  is  occupied  almost  entirely  by  sand- 
dunes.  Sand  moimtains  range  in  altitude  from  60  ft.  up  to  as 
much  as  300  ft.  The  only  breaks  in  this  "  sea  of  sand-waves  " 
are  a  few  small  patches  of  alluvial  clay.  Often  two  distinct 
systems  of  dunes  can  be  distinguished;  one  system,  consisting 
of  the  larger  concatenations,  stretches  from  £.  to  W.,  while 
the  secondary  or  transverse  dunes  run  from  N.  to  S.  or  from 
N.E.  to  S.W.    The  steeper  faces  of  the  dunes  and  of  the  dune- 

accumulationi  are  for  the  most  part  turned  towards  the  S., 
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y  »w»y  fiom  the  direclion 


hovevcr,  where  Uw  gcnsal  bci^t  ot  [he  dunes  in  It 
unilonnl)'  grutei  thui  in  the  dost  dI  TaUi  Miki     .     . 
Teaching  up  lo  no  ft.,  the  mnfiguriiion  b  complicated  by  the    ' 
tppeiniin  dI  eloDgited  eipins«  of  level  day  called  bayirs. 
varying  id  thjt  from  hiJf  a  mile  to  a  dozen  milo  ia  length,    t 
baiRn  and  tinged  with  lallne  deposits  i&  (he  middle,  with  aciii 
vegetation  aroiuid,  and  lofly  aand-dunea  overhanj[itig  them 
both  sides.    These  eilipticil,  cauldron-shaped  basiiis  all  stretch    ' 
from  N.E.  m  E.N.E.  lo  S.W.  oi  W.S.W.,  and  an  ananged  in    i 
s  being  parted    I 


,    derived  from  ihn 

or  cfl^^ne  nick 


.    They 


r  traiuportalion  by  Ihe  wind  of  Ibe  product! 
the  adjacent  mountains,  nvhether  undwoDH 
1)  throiish  the  activity  of  the  wind  operath-^ 
jB  aUuvJt  of  the  riven  and  tcmponiy  lihtf^ 


mtion  of  diamtcrratfll 
■vered  by  landa  in  th( 


)e  ptevailing  wind, 
dunes  are  creanntic  in  shape.  I 
re  hi^est  in  Ihe  ceatiVr  and  ■ 
rt  two  hofns  or  euspi  of  the  cTCir 

"""  "   'soon^haped  slope,    i 

■eiwrippleMnartis.    , 


d.  IbiHiiK  IM 
Ihe  dexrt  ol 
nthedcpihiil 


The  bayirs  become  p 


oe  S.W.,  E 


s   plunge   steeply    d 


In  ihiL  patt  ol  the  desert  ti 
able,  jnlcrsecling  or  rather  oossin 
or  at  right  anglea.     In  The  enrc 
between  Kashgar  and  Yarkand,  1! 


iiM  ScimlifitJUsBlUe/ a  Jainity  im  CalriUA. 


tJo  lell  a  vivid  descti^ 

Vule,  ed.  190J).    The 
■---'- en  Hedin  in 


1S9B)'.  vcl  ii~  For  aithaMJagy.  «e  TDaaisTAH.  jj,  T.  B 

TAUIMO,  more  accurately  culled  M6n,  Ihe  name  givt 


ivards    I 


le  N.  and  S.  and  the 

IS  of  duoa  are  distinguish. 
VB  one  aitolbet  diagonally 
!  west,  at  Oidan-r>d>hah, 
lunes  travel  inniully  wme 
LI.  lowaros  tne  i.e.,  not  lowaras  the  S.W.  The  principd 
le  of  Ihe  difference  between  the  arrangement  of  the  sand- 
es  in  the  dtserl  of  Cherchen  and  Ihe  arrangemenl  of  the 
n  the  desert  of  Takls  Makan  propet  in  the  W. 
h  the  wind.  In  the  lalter,  winds  from  sevoal  quaiten  co- 
operate to  mould  the  relief  of  the  desert  into  capricious  and 
dunging  outlines;  but  in  Ihe  E.  Ihe  wind  blows  not  only  with 
gtcBter  tegulaiiiy  from  one  settled  direclion,  the  N.E.  or 
E.N.E.,  but  aUo  with  much  greater  violence.  Indeed,  it  is  in 
the  open  Lop  munlry,  where  the  mountains,  the  Kuiuk-Iagh 
on  Ihe  N.,  and  the  Astm-ugh  on  the  S.,  ate  the  nenrot  10  each 
other,  that  the  wind  develops  its  greatest  and  most  concenlraLed 
energy.^  In  the  E.,  wlicre  the  sand  waves  are  most  enposed  10 
Ihe  ficrctst  wind,  they  lonn  elongated  waves,  distinctly  out- 
'■      ■  le  breakers  of  the  ocean.    They  d' 


middle  of  the  if 


ie  Peguan£  w. 
o  far 


I  the    I 


Msndalay.  Now,  however,  Ihe  Talaing  papulation  is  practically 
conEned  to  the  Tenasserim  and  Pegu  divisionsof  Lower  Buiml, 
and  even  there  it  seems  to  be  dying  oul.  According  to  the 
census  of  iiioi  they  numbered  only  311,898  persons,  of  whom 
iS4,43o  spoke  the  Talaing  language.  The  Talaings  are,  histori- 
cally, the  most  important  teprsenlatives  in  Burma  of  the  Mta- 
Annam  linguistic  family,  who  have  left  KAeni  of  their  presetice 
the  KhuiaHlIlsin  AssamlothcGulf  olSiam.   Theorfgin 


It  Talair 


Ihe  Burmans  . 
TAUR,  Ihi 


,g  flurnians 
Iter  in  com; 
id  Ihe  laci 


D  trodden, 


nonlybc 


tmselvB 


luardaw 


concentric  cirdHi.    The 

Koncheh-darya  are  the  only  check  upi 

TakU  Mikan  by  the  sand  which  is  generated  m  the  desert  of 
lop  or  further  E.  and  N.  in  the  mountains  which  girdle  the 
desert  of  Gobi.    But  the  fonner  river  ii  iiself  encroaching  1 
the  N.E.  mugia  of  the  desert,  imd  pies^ng  more  ud  1 


TAUVEKA  DB  U  RBtHA,  a  town  of  centra]  Spain,  in  i 
rovinc*  ol  Toledo;  on  the  right  bank  of  the  river  Tsgus.  ai 
n  the  Madrid-Cicerrs  railway.    Pop.  (id<x>)  10,580.    Talsve 

of  great  antiquity,  the  Coesobriga  of  the  Romans.    Portio 


ia  one  of  its  Roman  gales 


nlury. 


le  S.W. 


le  Go  I  hie 
:of  w 


olirgin 


s  fioi 


that  fdl  th 


o  Ihe  « 


coniisi  lor  ihe  mwt  part  <rf  the  diiintejra ted  products  of  Ihe  Sm 
erajned  alluvial  days  of  the  desert  luelf.  On  the  other  hand 
G.  N.  Potanin  and  V.  A.  Obtuchev  both  seek  lor  lu  origin  in  th< 


afne.     But  he  adds*  that  tl 


tionj,  Sven  Hedjn  is  ditposed  i 


iiy,  but  has  twice  been  partially  restored,  ai 
>  of  sand    factory.    The  bridge  of  Ihitty-Bve  arches  across   the  Tigut 
dates  from  the  isth  cenluty.    Talavem  "  of  the  queen  "  wis  so 
named  beciuse,  from  Ihe  reign  of  Alphonso   XI.  {ijii'So},  it 
ropertyol  the  queens  ol  Castile. 
■  operaTions  which  culminated  In  Ihe  famovi  battle  of 
between  the  Enslish  and  Ihe  French,  and  thtae  wluch 


ke  of  Wdline 


wyi  took  powkM  os 


Jppcr  ngia. 
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protected  by  hk  advuioed  guard.    His  line,  doing  due  east,  nn 
north  from  the  rij^t  bank  of  the  river  to  a  ridge  running  paiaHel 
to  the  Tagus,  beyond  which  ridge,  alao  parallel  to  the  river,  lay  the 
Sierra  dc  Montalban.    Cuesta's  men  with  their  right  flank  resting 
on  the  river  held  Talavera  itself  and  the  close  country  to  thb  north* 
wzrd  of  it;  Wellesley'a  right  connected  with  Cuesta  e  left,  and  his 
line  stretched  away  northwards  to  the  ridge  mentioned  above. 
The  Sierra  was  not,  on  the  first  day,  occupied,  and  even  on  the  inner 
ridge  itself  the  division  of  General  (afterwards  Lord)  Hill  was  from 
some  misunderstanding  very  late  fn  taking  up  its  position.    The 
whole  front  was  covered  by  a  rivulet  running  from  tfie  ridge  to  the 
Tagus.   The  battle  was  begun  by  the  attack  of  two  French  divisions 
on  the  British  advanced  guard,  which  retired  into  the  main  position 
with  severe  loss  and  in  some  disorder.     Marshal  Victor's  forces 
followed  them  up  sharply,  and  .soon  came  upon  Wellesl^'s  line  of 
battle.    For  some  time  the  possession  of  the  ridge  (owing  to  the 
delay  of  Hill's  Division)  was  doubtful,  and  Rufane  Donkin's  brigade 
bad  a  severe  struggle,  but  in  the  end  the  arrival  of  Hill's  troops 
secured  this  all-important  point  for  the  Allied  left.     Meanwhile 
the  Spaniards  (though  there  was  at  first  a  temporary  panic  amongst 
them)  and  the  right  divisions  of  the  British  repulsed  an  attack  in 
the  plain,  and  the  flay  closed  with  the  armies  facing  each  other 
along  the  rivulet  and  on  the  ridge.    The  losses  had  been  heav]^  on 
both  sides.    Early  on  the  28th  the  battle  was  renewed  by  a  furious 
attack  on  Hill's  troops,  whose  left  was  now  prolonged  to  the  Sierra 
by  the  Allied  cavalry  and  a  division  borrowed  from  Cuesta.    King 
Joseph  Bonaparte  and  Jourdan  hia  chief  of  staff,  who  were  present, 
\»-ere  averse  from  fighuog  on  this  pre&ent  ground,  wishing  to  wait 
for  Souk,  whom  the>'  expected  to  come  in  on  Welleslcy's  rear,  and 
it  was  only  after  long  discussion  that  the  king  gave  a  reluctant  assent 
to  Victors  plan  of  attack.    That  Marshal's  divisions  once  more 
tried  to  oust  Hill  from  the  ridge,  and  once  more  failed  beCore  the 
tfeady  volleys  of  the  British  une  and  the  charge  of  the  cavaliv 
posted  In  this  quarter  (though,  owing  perhaps  to  defective  ground- 
scouting,  this  nearly  ended  in  disaster).    At  the  same  time  General 
Sebastiani's  4th  corps,  after  a  heavy  bombardment,  assaulted  the 
Allied  centre  in  the  plain.    Here  the  British  and  Spanish  battalions 
held  their  own  Urmly,  and  a  counter  attack  by  General  Mackenzie's 
division  hurled  bacic  the  Frervch  in  disorder.    Yet  another  attack 
followed  these  failures,  and  came  very  near  to  achieving  a  great 
success.    This  time  Laptsse's  division  of  Vict<)r's  corps  attacked 
the  Allies'  left  centre,  composed  ol  the  Britbh  Guards.   The  French 
columns  were  aeain  checked  by  the  British  lin&  but  here  the  counter- 
stroke,  unlike  Mackenzie's,  was  carried  too  far,  and  the  troops  in 
the  ardour  of  Incautious  pursuit  were  very  severely  handled  and 

E ashed  back  to  the  position  by  the  French  reserves;  when  Wcl- 
isley  deckled  the  day  b^  a  counter  attack  with  the  48th  regiment, 
made  with  great  intrepidity  and  steadiness.  The  Guards,  with 
splendid  cfisciplinc,  resumea  their  positions,  and  eventually  the 
French,  with  their  leader  Laptsse  mortally  wounded,  fell  back. 
Failure  all  Along  the  line  and  heav^  losses  left  King  Joseph  no 
alternative  but  to.  retire  towards  Madnd.  The  French  lost  7268  men 
out  of  45,i38pre8ent,  the  British  5363  out  of  20,641;  the  Spanish 
losses  were  orocially  returned  at  laoi  out  of  some  36,000  present. 

TALBOT  (Fauily).  Apart  from  its  achievementft,  this  Is 
one  of  the  few  families  in  the  Engliah  acistocncy  whidk  tiates 
aUke  its  descent  and  its  sumame  from  the  Norma&  conquerors 
of  England;  and  h  may  be  said  that  there  has  hardly  been  a 
time  during  mofe  than  seven  centuries  in  which  the  Talbots 
have  not  been  of  considerable  account  in  public  life.  Yet  in 
some  periods  they  appear  rather  as  a  potential  influence,  while 
at  certain  nmrked  epochs  they  stand  cut  among  the  most  pro* 
minent  actors  in  English  history.  The  name  of  Richard  Talbot 
ooctus  in  Domesday  Book  as  the  holder  of  nine  hides  of  land  in 
Bedfordshire  under  Walter  Giffard.  There  is  no  credence  that 
he  came  over  to  England  with  the  Conqueror  hiroself;  and, 
as  he  did  not  hold  of  the  king  in  ea^itCy  it  is  dear  that  he  was 
not  a  leader.  Talbot  being  a  personal  nickname  and  not  derived 
from  a  place,  those  who  bore  it  were  not  of  necessity  connected, 
and  the  emiiy  pedigree  is  obscure.  But  a  Geoffrey  Talbot  took 
part  with  the  empress  Maud  against  King  Stephen;  and  a 
Hugh  Talbot  held  the  castle  of  Plessis  against  Heniy  I.  for 
Hugh  de  Gouniay,  and  afterwards  became  a  monk  at  Beaubec 
in  Normandy.  Richard  Talbot,  with  whom  the  proved  pedigree 
begins,  obtained  from  Henry  II.  on  his  accession  the  lordship 
of  Linton  in  Herefordshire,  and  from  Richard  I.  the  custody  of 
Ludlow  Castle;  and  bis  descendants  for  some  generations 
appear  to  have  been  wardens  of  various  castles  on  the  borders 
of  Wales,  and  intermarried  with  the  great  families  of  this  region. 
Under  Edward  IL  a  Gilbert  Talbot  was  bead  of  the  bouse,  and 
bvaded  Scotland  in  the  king's  company,  but  afterwards  took 
part  with  Thomas  of  Lancaster  against  the  king.    He,  however, 


was  pardonedj  and  obtained  from  Edward  m.  a  confirmation 
of  the  grant  of  the  manor  of  Linton  and  other  lands,  being  also 
sommoned  to  parliament  as  a  baron  (1331). 

His  son  Richard,  who  had  married  a  dan^ter  and  co-heiress 
of  John  Comyn  of  Badenoch,  laid  claim  to  certain  lands  in 
Scotland  in  her  right,  and,  when  restrained  from  entering  that 
country  by  land  (Edward  IIL  having  then  made  an  alliance 
with  King  David),  he  joined  in  a  successful  ejqiedition  which 
invaded  it  by  sea  in  the  interests  of  Edward  BalioL  Three  years 
later  he  was  taken  prisoner  in  Scotland,  and  redeemed  f<ur 
900O  marks,  after  whidh  the  king  made  him  governor  of  Berwick. 
He  took  port  also  in  Edward's  wars  against  France,  as  did  like- 
wise his  son  Gilbert,  who  succeeded  fabn.  His  wife  had  brought 
him  the  noble  seat  of  Goodrich  Castle  on  the  Wye,  and  at  this 
time  the  family  possessed  lands  in  the  counties  of  Oxford, 
Gloucester,  Hereford  and  KenL  Gilbert's  son  Richard  added 
to  thfa  inheritance  by  marrying  the  heiress  of  Lord  Strange  of 
Bladunere,  and  himiself  became  tmder  Richard  II.  one  of  the 
heirs  of  the  eari  of  Pembroke,  thus  adding  to  his  estates,  lands 
in  Berkshire,  Wflts,  Salop  and  Essex.  Another  Gilbert  Talbot, 
grandson  of  the  last,  claimed  to  cany  the  great  spurs  at  the 
coronation  of  Henry  V.,  and  had  a  commissron  to  recei\'e  the 
submisalon  of  Owen  Glendower  and  his  adherents.  He  alao 
distinguished  himself  in  the  invasion  of  Normandy.  He  was 
twice  married,  his  second  wife  being  a  Portuguese  lady,  but  he 
left  no  male  issue,  and  was  succeeded  by  his  brother  John. 

Hitherto  the  head  of  the  house  had  borne  the  name  of  Lord 
Talbot;  but  this  John,  after  obtaining  by  marriage  the  title  of 
Lord  Ftmuval,  was  for  his  distinguished  actions  created  earl 
of  Shrewsbury  (see  Shhewsbvky,  John  Talbot,  ist  earl  of). 

Besides  his  martial  exploits,  this  John  claims  some  attention 
for  his  family  alliances.  His  first  wife  Maud,  a  granddaughter 
of  Thomas,  Lord  Fumival,  brought  him  the  castle  of  Sheffield 
as  part  of  her  inheritance,  and  he  was  accordingly  summoned 
to  parliament  in  the  days  of  Henry  IV.  as  John  Talbot  of 
HaUamshire,  otherwise  Lord  Fumival,  more  than  thirty  years 
before  he  was  made  earl  of  Shrewsbury.  The  property  became  a 
favourite  residence  of  the  family  during  the  Tudor  era;  and,  but 
for  the  death  in  t6i6  <rf  Gilbert,  7th  earl  of  Shoewsbnry,  without 
male  issue,  Sheffield  might  have  remained  much  longer  a  centre 
of  feudal  magnificence  rather  than  of  commerce  and  manu- 
factures. The  second  wife  of  John,  earl  of  Shrewsbury,  was 
Margaret,  the  eldest  of  three  daughters  of  Richard  Beaucfaamp) 
earl  of  Warwick,  by  that  earl's  second  wife,  a  daughter  of 
Thomas,  Lord  Berkeley.  By  her  he  obtained  a  thhd  part  of 
the  Berkeley  property;  and,  though  she  did  not  become  the 
mother  of  a  line  of  earls,  her  eldest  son,  John  Talbot,  was  created 
Viscount  Lisle,  and  it  was  he  who  fell  along  with  his  fathei»at 
the  disastrous  battle  of  Chatillon  in  Gascony.  His  son  Thomas, 
who  inherited  the  title  of  Viscount  Lisle,  was  slain  at  the  early 
age  of  twenty-two  m  a  feudal  contest  with  Lord  Berkeley,  arising 
out  of  a  dispute  as  to  the  possession  of  Berkeley  castle,  on  the 
aoth  of  March  1470;  and  the  title  was  afterwards  conferred  on 
Edward  Grey,  the  husband  of  one  of  his  two  sisters. 

John,  the  second  earl  of  Shrewsbury,  was  the  xst  earl'a  son 
by  his  first  wife.  He  had  been  knighted  at  Leicester  in  1426 
along  with  the  infant  king  Henry  VI.,  had  served  in  the  wars 
of  France,  and  been  made  chancellor  of  Ireland  dtnring  his 
father's  lifetime,  when  he  was  only  Lord  Talbot.  Afterwards 
he  was  made  lord  high  treasurer  of  England,  and  in  1459  was 
rewarded  for  hu  services  to  the  house  of  Lancaster  with  a  grant 
of  lOo  marks  a  ;^ar  out  of  the  lordship  of  Wakefield,  forfeited 
by  Rkhard,  duke  of  York.  But  next  year  he  and  bis  brother 
Christopher  were  slain  at  the  battle  of  Northampton,  fighting 
in  the  cause  of  Henry  VI.  His  son  John  succeeded  him,  and 
then  his  grandson  George,  who  fought  Iqit  Henry  VII.  at  Stoke, 
and  whom  King  Henry  VHL  sent  as  his  lieutenant  against  the 
rebels  in  the  Pilgrimage  of  Grace.  But  perhaps  the  thing  which 
most  redounds  to  his  credit  is  the  humanity  with  which  he 
received  the  fallen  Cardinal  Wobey  into  his  house  at  Sheffield 
when  he  was  on  his  way  up  to  London  as  a  state  prisoner. 

Francis,  the  5th  earl,  took  a  leading  part  in  the  iavaaiona  of 
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Scoduid  under  Henry  VIII.  and  Edward  VL,  and  was  one  of 
the  two  peeiB  who  alone  opposed  the  bill  for  abolishing  the 
p(^'8  jurisdiction  under  Elizabeth.  His  son  Geoige,  who 
succeeded,  was  the  earl  to  whom  the  custody  of  Mary  Stuart 
wss  oomifiitted,  his  task  being  rendered  all  the  more  diffioilt 
for  him  by  the  intrigues  <rf  his  second  wife,  Bess  of  Hardwick, 
the  builder  of  Chatsworth,  who  had  married  three  husbands 
before  Jier  union  with  him.  Two  sons  of  this  last  earl  succeeded 
one  another,  and  the  title  then  devolved,  for  want  of  male  issue, 
on  the  lineal  descendants  of  Sir  Gilbert  Talbot  of  Grafton  in 
Worcestershire,  third  son  of  John,  the  and  cari.  But  the  old 
baronies  of  TaUbot,  Strange  of  Blackmere,  and  Fumival  had 
passed  away  in  x6x6  to  the  daughters  ci  the  7th  ead,  of  whom 
the  youngest  married  Thomas  (Howard)  eaxl  of  Arundel,  whose 
descendant,  the»duke  of  Norfolk,  has  the  valuable  Fuinival 
estates.  The  above  Sir  Gilbert  had  foui^t  for  Hcniy  VII.  at 
Bosworth,  where  he  was  severely  wounded,  was  knightfd  on 
the  field,  and  was  throu^ut  one  of  the  first  Tudor's  most 
trusted  ooundllocs.  He  fought  also  at  Stoke  against  the  in- 
surgents with  Lambert  Simnel,  was  made  a  knight  banneret, 
governor  of  Calais,  and  lord  chamberlain. 

The  9th  earl,  George,  descended  from  this  Gilbert,  died  un- 
married, and  his  nephew,  who  followed,  was  succeeded  by  his 
grandson  Francis,  chiefly  memorable  for  his  unhappy  fate. 
His  second  wife,  the  "  wanton  Shrewsbury  "  of  Pope,  a  daughter 
of  the  eail  of  Cardigan,  was  seduced  by  the  dukerof  Buckingham, 
whom  the  outraged  husband  challenged  to  a  dud.  The  countess, 
it  is  said,  was  present  at  the  scene,  and  held  Buckingham's  horse 
In  the  disguise  of  a  page,  saw  her  husband  killed,  and  then 
clasped  her  lover  in  her  arms,  receiving  blood-stains  upon  her 
dress  from  the  cmfaraoe.  Charles,  the  12th  earl,  son  of  this 
unfortunate  nobleman,  was  raised  by  William  lEL  to  the  dignity 
of  a  duke,  btlt  as  he  IHt  no  son  this  title  died  along  with  hhn  in 
1718,  and  the  earldom  of  Shrewsbury  dovolved  on  his  cousin 
Gilbert,  a  Roman  Catholic  pnest. 

From  this  time  the  direct  fine  of  Sir  Gilbert  Talbot  of  Graf  ton 
began  to  fail.  A  nephew  three  times  succeeded  to  an  uncle, 
and  then  the  title  devolved  upon  a  cousin,  who  died  unmaxiied 
fa  1856.  On  the  death  of  this  cousin  the  descent  of  the  title 
was  for  a  short  time  in  diqmte,  and  the  lands  were  claimed  for 
Lord  Edmund  Howard  (now  Talbot),  an  infant  son  of  thq  duLs 
of  Norfolk,  under  the  will  of  the  last  earl;  but  the  oonru 
decided  that,  under  a  private  act  obtained  by  the  duke  of 
Shrewsbury  shortly  befoce  his  death,  the  title  sjid  bulk  of  the 
estates  must  go  together,  and  the  true  successor  to  the  eaddom 
was, found  in  Earl  Talbot,  the  head  of  another  line  of  the  de- 
scendants of  Sir  Gilbert  Talbot  of  Grafton,  qmrng  from  a  second 
marriage  off  Sir  Gilbert's  son.  Sir  John  Talbot  of  Albrighton. 
The  head  of  this  family  in  the  beginning  of  the  z8th  centuiy 
was  a  divine  of  some  mark,  William  Talbot,  who  died  bishop  of 
Durham  in  1730.  His  son  Charles,  who  filled  the  office  of  lord 
chancellor,  was  created  Banm  Talbot  of  Hensol  in  Glamocgan- 
shire  fa  1733;  and  his  son  William  was  advanced  to  the  dignity 
of  Earl  Talbot  fa  1761,  to  which  was  added  logestre,  the  banmy 
of  Dynevor,  with  spedal  remafader  to  his  daughter.  Lady  Cecil 
Rice,  fa  178a  Then  succeeded  a  nephew,  who  was  created 
Viscount  and  Eaxi  Talbot,  and  aasuoied  by  xoyal  Ikence  the 
surname  of  Chetwynd  before  Talbot,  from  hib  mother. 

All  the  titles  just  mentioned  have  been  united  fa  the  Ifae 
of  the  Earl  Talbot  who  successfully  cbumed  the  Shrewsbury 
title  as  the  i8th  earl,  the  earldom  <rf  Shrewsbury  (1442)  being 
now  the  oldest  existing  that  is  not  meiged  fa  a  higher  title. 
The  family  seats  (Alton  Towers  and  Ingcstre  Hall)  and  the  diief 
estates  are  fa  Staffordshire.    The  oU  badge  <^  the  family  was 


a  "  talbot "  or  running  hound. 


a.GA.;J.H.R.) 


TALBOT»  MART  ANITB  (1778-1808),  the  '*  British  Amazon," 
was  bom  fa  I^ondon  on  the  and  of  Februaiy  X778.  She  believed 
herself  to  be  the  illegitimabe  chiM  of  the  xst  Ead  Talbot.  Eariy 
fa  her  career  she  eloped,  fa  the  disguise  of  a  boy,  with  a  captain. 
In  179a  she  was  a  drummer  in  Flanders.  In  the  capture  of 
her  lover  was  kiDed;  and  Mary  Anne  deserted  and 
boy  on  a  French  lugger,  which  she  asserted  was 


captured  by  the  British,  who  tranafemed  her  to  the  "  Bruns- 
wick," where  she  served  as  a  powder  monkey,  being  wounded 
fa  Lord  Howe's  victory  of  the  xst  of  June  1794.  For  this  she 
later  received  a  small  pension.  When  the  wound  healed  she 
agafa  went  to  sea,  was  captured  by  the  French,  and  imprisoned 
for  a  year  and  a  half.  Her  sex  was  not  discovered  until  shortly 
afterwards  she  was  sdzed  by  a  presagang.  She  finally  beoime 
a  household  servant  to  Robert  Kirby,  a  London  publisher,  who 
included  an  account  of  her  adventures  fa  his  Wondtrfid  Museum 
(X804)  and  fa  Life  and  Surprishtg  AivetUwres  of  Mary  Amu 
Talbot  (1809).   She  died  on  the  4th  of  Februaiy  x8o8. 

TALBOT,  WIUIAM  HENRY  FOX  (i8oo-x«77),  En^ish  dis- 
coverer fa  photography,  was  the  only  child  of  William  Daven- 
port Talbot,  of  Laoock  Abbey,  Wilts,  and  of  Lady  Elizabeth 
Fox  Strangways,  daughter  of  the  and  eari  of  Ilchester.    He 
was  bom  on  the  xxth  of  Februaiy  x8oo,  and  was  educated  at 
Harrow  and  at  Trinity  College,  Cambridge,  where  he  gained 
the  Porson  prise  fa  .x8ao,  and  graduated  as  twelfth  wrangler  fa 
182X.    From  1822  to  1872  he  frequently  communicated  papers 
to  the  Royal  Society,  many  of  them  on  mathematical  subjects. 
At  an  early  period  he  had  begun  his  optical  xesearchcs,  which 
were  to  have  such  important  results  fa  connexion  with  photog- 
raphy.   To  the  Edinburgh  Journal  of  Science  fa  1826  he  con- 
tributed a  paper  on  "  Some  Eq)eriments  on  Coloured  Flame  "; 
to  the  Quarterly  Journal  of  Science  fa  1827  a  paper  on  "  Mono- 
chromatic Light ";  and  to  the  Pkilosopkical  Magaaim  a  number 
of  papers  on  chemical  subjects,  including  one  on  "  Chemical 
Changes  of  Colour."    Before  L.  J.  M.  Daguene  exhibited  fa 
X839  pictures  taken  by  the  sun,  Talbot  had  obtained  similar 
success,  and  as  soon  as  Daguerre^s  discoveries  became  known 
communicated  the  results  of  his  experiments  to  the  Royal 
Society.   In  X84X  he  made  known  his  discovery  of  the  calotype 
or  talbotype  pro^as,  and  after  the  discovery  of  the  collodion 
process  by  Fredenck  Scott  Archer  fa  1851  he  devised  a  method 
of  instantaneous  photography.    For  his  discoveries,  which  are 
detailed  fa  his  Pencil  of  Nature  (1844),  he  received  fa  1842  the 
Rufflford  medal  of  the  Royal  Society.    While  engaged  fa  his 
scientific  researches  he  devoted  much  time  to  archaeology. 
He  published  Hermes ^  or  Classical  and  Antiquarian  Researches 
(X838-39),  and  lUustralions  of  the  Antiquity  of  the  Booh  of 
Genesis  (X839).    With  Sir  Henry  Rawlinson  and  Dr  Edward 
Hini^  he  shares  the  honour  of  havfag  been  one  of  the  first 
decipherers  of  the  cuneiform  inscriptions  of  Nfaeveh.    He  was 
sJso  the  author  of  English  Etymologies  (X846).    He  died  at 
Laoock  Abbey  on  the  X7th  of  September  1877. 

TALBOT  OF  HBNIOL,  CHARLES  TALBOT^  xst  Bakon  (1685- 
1737),  kird  diancriter  cl  Eng^d,  was  the  eld^t  son  of  William 
Talbot,  bishop  of  Durham,  a  descendant  of  the  xst  earl  of 
Shrewabuiy.  He  was  educated  at  Eton  and  Oriel  College,  Oxford, 
and  became  a  feUow  of  All  Souls  College  fa  X704.  He  was  called 
to  the  bar  fa  17XX,  and  fa  17x7  was  ^ipofated  solidtor-general 
to  the  prince  of  Wales.  Having  been  dected  a  member  of  the 
House  off  Commons  fa  X7S0,  he  became  solicitor-general  in  1726, 
and  fa  1 733  he  was  made  lord  chancellor  and  raised  to  the  peerage 
with  the  title  of  Banm  Talbot  of  HensoL  Talbot  proved  himself 
an  equity  judge  of  exceptional  capacity  and  of  the  highest 
character  duiittg  the  three  yean  of  his  occupancy  off  the  Wool- 
sack. He  died  on  the  X4th  of  February  1737.  Among  hfa 
ootttcmpoiaries  Talbot  enjoyed  the  reputation  of  a  wit;  he 
was  a  patron  of  the  poet  Thomson,  who  fa  The  Seasons  com- 
memoiated  a  son  of  his  to  whom  he  acted  as  tutor;  and  Butler 
dedicated  his  famous  Analogy  to  the  hnd  chancellor.  The  title 
aasumed  by  Talbot  was  derived  from  Hensol  fa  Glamorganshire, 
which  came  to  hhn  through  Us  wifa. 

See  Locd  Campbell,  Lms  of  the  Lord  Chanedtors  and  Keepers  of 
the  Great  Seal  (8  volt.  London,  1845-^);  Edward  Foes,  The  Judgos 
of  BnAmd  (9  vols.  London,  1848-6^) ;  Lord  Hervey,  Memoirs  0/ 
the  Retgn  cf  Georgie  //.  (  2  vols.  London.  1848);  G.  E.  C,  CompleU 
Peerage,  vol.  vii.  (London,  1896). 

TAIA  a  mfaeral  -which  fa  its  compact  forms  is  known  as 
steatite,  or  soapstone.  It  was  probably  the  iiayi^rtt  >iBos 
of  Theophxastus,  described  as  a  stone  of  silvery  lustre,  easiljr 
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cot.  Hie  word'  talc,  tometimes  written  talk,  »  said  to  oome 
hom  the  Antbic  taiq,  and  not  to  be  connected,  as  has  been 
fancifully  suggested,  with  the  Swedish  Ulja,  "  to  cut."  Talc 
and  mica  were  confused  by  the  older  writers,  and  even  at  the 
present  day  mica  is  sometimes  known  in  trade  as  talc;  whilst 
the  term  was  fonnerly  implied  also  to  foliated  gypsum. 

Talc  is  found  occasioiumy  in  small  heragonal  and  rhombic 
I^tes,  with  perfect  basal  cleavage,  and  they  are  supposed 
to  be  monocUnic.  Talc  often  occurs  in  foliated  masses, 
sometimes  with  a  curved  surface,  readily  separating  into 
thin  very  flexible,  non-elastic  laminae.  The  plates  give 
a  six-rayed  percussion-figure.  Talc  has  a  hardness  of  only 
about  I,  and  a  q>ecific  gravity  of  from  2*6  to  2-8.  Its  extreme 
softness  and  its' greasy  feel  are  characteristic  The  lustre  on 
the  cleavage  face  is  pearly,  or  sometimes  silveiy,  and  one  of  the 
old  names  of  the  mineral  was  tietta  Una€f  while  German  writers 
sometimes  called  it  Katunsilber.  The  colour  is  white,  grey, 
yellow  or  frequently  green.  The  mineral  has  strong  biro* 
fringcnce  and  a  small  optic  axial  angle. 

Talc  is  a  magnesium  silicate  H|Mg|Sii0n.  It  is  generally 
regarded  as  a  hydrous  alicate,  but  the  water  is  expelled  only 
at  a  very  strong  heat,  and  may  therefore  be  regarded  as  basic 
By  the  action  of  heat  the  hardness  of  the  mineral  is  greatly 
increased.  Pseudomorphs  are  known  after  actinolite,  p3rr- 
oxenc,  &c.,  and  the  mineral  has  probably  been  generally  formed 
by  the  alteration  of  ferro-magnesian  silicates.  Talc  occurs  chiefly 
m  crystalline  schists,  usually  associated  with  chlorite,  serpentine 
and  dolomite.  Fine  examples  of  apple-green  colour  are  found 
at  Mount  Greiner,  in  the  ZiUerthal,  TiroL  Talc-schist  is  a 
foliated  rock  composed  chiefly,  of  talc,  generally  associated 
with  quarts  and  felspar;  but  all  soapy  schists  are  not  neces- 
sarily talcose.  The  pearly  micaceous  constituent  of  the  Alpine 
protogine  is  a  muscovite. 

The  "  steatites  "  of  Pliny  was  a  stone  resembling  fat,  but  other- 
wise undescribed.  Being  easily  cot,  steatite  has  always  been  a 
favourite  material  with  the  carver:  it  was  used  for  Egyptian 
scarabs  and  other  amulets,  which  were  usually  coated  with  a 
blue  vitreous  ^laae;  and  it  was  employed  for  Assyrian  cylinder- 
seals  and  for  other  ancient  signets.  By  the  Chinese  steatite  is 
largely  used  tor  ornamental  carvings,  but  many  of  their  "  soap- 
stone  "  figures  are  wrou^t  in  a  compact  pyxophyllite  (?.«.)» 
which  is  essentially  different  from  talc  The  name  agalmatohte 
Is  often  applied  to  the  material  of  these  figures,  and  was  sug- 
gested by  M.  H.  Klaproth  from  the  Greek  A^aX^,  **  an  image." 
Pagodite  ia  an  old  name  for  Chinese  figure-stone.  Ancient 
steatite  carvings  are  found  among  the  ruins  of  Rhodesia. 

Steatite  is  usually  a  white,  grey,  greenisfa  or  brown  substance, 
occurring  in  veins  or  nodular  masses  or  in  lenticular  bedded 
deposits.  Pseudomorphs  after  quartz  and  dolomite  occur 
near  Wilnsiedel  in  Bavaria.  In  some  cases  it  is  a  product  of 
the  alteration  of  pyroxenic  rocks,  and  the  commercial  mineral 
may  be  very  impure.  The  ease  with  which  steatite  may  be 
worked,  coupled  with  its  power  of  resisting  heat,  has  led 
to  its  employment  for  vessels  for  boisehold  use,  whence  it  is 
called  "  potstone  " — the  lapis  oOaris  of  old  writers.  Among  the 
OSes  of  steatite  may  be  mentioned  its  employment,  especially  in 
America,  for  sinks,  stoves,  firebricks,  foot-warmers,  tips  for  gas- 
burners  and  electric  switchboards:  when  ground  it  is  used  as  a 
filler  for  paper,  for  leather-dressing,  for  covering  steam-pipes,  as 
an  ingredient  in  soap,  for  toilet-powder,  for  certain  paints  and  as 
a  lubricant.  A  fine  granuUr  steatite  is  used  by  tailors  for  mark- 
ing ck>th  under  the  name  of  "  French  chalk  "  or  "  Spanish  chalk." 
Slate  pencils  are  made  of  sttatite  and  pyrophyllite;  and  in  Burms 
steatite  pencils  are  used  for  writing  on  black  paper.  In  the 
oxyhydrogen  flame,  steatite  has  been  fused  and  drawn  out  into 
threads,  like  quartz-fibres. 

Steatite  and  talc-schists  are  widely  distributed,  and  have  occasion- 
ally been  used  as  building  stones.  When  first  raised  the  stone  is 
soft,  tMit  hardens  on  exposure.  Soapstone  from  Gudbrandadal  is 
used  in  the  cathedral  of  Troodhjem  m  Norway.  Veins  of  steatite 
occur  in  the  serpentine  of  the  Luard  district  in  Cornwall,  and  the 
mineral  was  used  under  the  name  of  soap  rock  in  the  manufac- 
ture of  the  old  Worcester  porcelain.    Among  focalities  of  steatite 


m  the  British  Isles  mention  nay  be  made  of  Crohy  Head  and 
Gartan  near  Letterkenny  in  co.  Donesal,  Ireland;  the  Shetland  isles, 
the  Hebrides  (Harris)  and  Shiness  In  Sutherland.  In  North  America 
the  distribution  of  the  mineral  is  very  extensive;  localities  of 
economic  importance  are  near  Gouvemeur  and  elsewhere  in  St 
Lawrence  00.,  New  York;  at  Fnu\oestown  in  New  Hampshire; 
Stockbridge,  Windsor  co.,  Vermont;  Lvnnfield,  Massachusetts; 
near  Lafayette,  Pennsylvania;  Albemarle,  Amelia,  Buckinehaxn, 
Fairfax  and  Fluvanna  cos.,  Vimnia;  Cherokee,  Moore  and  Swain 
COS.,  North  Carolina;  and  in  Nlurray  co..  Georna. 

A  fibrous  steatite  from  New  York  state,  used  in  the  manufacture 
of  paper,  is  known  as  agalite.  Rensselaerite  is  a  wax-like  talcose 
substance,  passins  into  serpentine,  from  St;  Lawrence  co.,  New 
York,  named  by  E.  Emmons  in  1837  after  S.  Van  Rensselaer,  of 
Albany,  N.Y.  Beaconite  is  an  asbtttiform  talc  from  Michigan, 
named  by  L.  W.  Hubbard.  The  term  pyralloiite  was  given  by  Nib 
G.  NordenakiOld  to  a  mineral  from  Finland,  which  appears  to  be 
tak  pscudomorphous after pjrroxene.  Talcoid  was  K.  r.  Maumann's 
name  for  a'  white  lamellar  mineral  from  near  Pressnitz  in  Bohemia. 
A  blue  earthy  mineral  from  near  Silver  City,  New  Mexico,  known 
locally  as  "  native  ultramarine,"  is  a  magnesium  silicate. 

See  "  Talc  and  Soapstone  "  in  vol.  it  of  MiMeral  Resources  of  thi 
ir.5.  (Washington,  I909)>  and  J.  H.  Pratt, "  Economic  Papers,"  No.  3 
of  Geol.  Surv.  of  N.  Carolina  (1900} ;  also  E.  W.  Parker  in  loth  Report 
of  U.S.  GeoL  Surv.  (1898);  C.  H.  Smyth,  junior,  Tke  Fibrous  Tate 
Industry  of  St  Lawrenu  Co.,  N.Y.,  in  ''  Mineral  Industry."  vol.  ix., 
for  1900;  and  G.  P.  Merrill's  NoU'iuetaUic  Minerals  (New  York, 
1904).  (F.  W.  R.*) 

TALCA,  a  province  of  ChOe,  bounded  N.  by  Curico,  E.  by 
Argentina,  S.  by  Linares  and  Maule,  and  W.  by  the  Pacific. 
Area  3840  sq.  m.  Pop.  {iZgs^  138,961.  In  the  E.  the  Andean 
slopes  cover  a  considerable  part  of  its  territory,  and  in  the  W. 
another  large  area  is  covered  by  the  coast  range.  Between 
these  is  the  central  valley  of  Chile  in  which  the  population  and 
industries  of  the  province  are  chiefly  concentrated.  The 
mountainous  parts  are  well  wooded.  The  intermediate  plain, 
which  is  rolling  and  slopes  gently  to  the  S.,  is  fertile  and  devoted 
to  wheat  and  stock.  The  capital  of  the  province  is  Talca  (pop. 
1895,  331233;  1903  estimated  43,766),  on  the  Rio  Claro,  a 
tributary  of  the  Maule,  156  m.  by  raU  S.  of  Santiago.  It  is 
one  of  the  most  important  provincial  towns  and  commercial 
centres  of  central  Chile.  Tliere  are  woollen  factories,  especially 
for  the  universally  worn  "  poncho."  Talca  has  railway  con- 
nexion with  Santiago  on  the  K.,  with  Conoepd6n  on  die  S., 
and  with  Constituddn  at  the  mouth  of  the  Maule. 

TALCAHUANO,  or  Talcaguano,  a  seaport  of  the  province 
of  Concepci6n,  Qiile,  on  the  bay  of  Concepd6n,  8  m.  N.W.  of 
the  dty  and  port  of  that  name.  Pdp.  (1895)  20,431;  (1903, 
estimated)  13,499.  It  is  dieltered  by  the  islahd  of  Quiriquina. 
It  has  the  best  harbour  on  the  Pacific  coast  of  South  America, 
and  is  one  of  the  most  important  ports  of  southern  Chile,  being 
connected  by  rail  with  Concepd6n,  Santiago  and  southern 
Chile.  Its  foreign  trade  is  large  and  steadily  increasing.  The 
Chilean  government  has  establidied  its  chief  naval  depot  here. 

TALB  (O.Eng,  te/u,  number,  acoount,  story;  the  word  ia 
common  to  many  Teutonic  languages;  cf.  Ger.  Zaklt  number, 
ErzltiUung,  narrative,  Du.  loo/,  speech,  language),  a  general 
term,  in  the  usual  acceptance  of  the  word,  for  fictitious  narra^ 
tives,  k>ng  or  short,  andeat  or  modem  (see  Novel).  In  this 
article  **  tale  "  is  used  in  a  stricter  sense,  as  equivalent  to  the 
German  "  Volks-marchen  "  or  the  French  "  conte  populalre." 
Thus  understood,  popular  tales  mean  the  stories  handed  down 
by  oral  tradition  from  an  unknown  antiquity,  among  savage 
and  dvilfaed  peoples.  So  understood,  popular  tales  are  a  subject 
in  mythology,  and  indeed  in  the  general  study  of  the  develop* 
ment  of  man,  of  which  the  full  interest  and  importance  was  long 
unrecognized.  Popular  tales  won  tbdr  way  into  Uteratnre, 
it  is  tme,  at  a  very  distant  period.  The  Homeric  epics,  espedally 
the  Odyssey^  contain  adventures  (those,  for  example,  of  the 
Cyclops  and  the  husband  who  returns  in  disguise)  which  are 
manifestly  parts  of  the  general  human  stock  of  popular  narrative. 
Other  examples  are  found  in  the  Rifoeda^  and  in  the  myths  whidi 
were  handled  by  the  Greek  dramatists.  Collections  of  popular 
tales,  more  or  less  subjected  to  conscious  literary  treatment, 
are  found  in  Sanskrit,  as  in  the  work  of  Somadeva,  whose  KathA 
Sarit  Sdgora,  or  "  Ocean  of  the  Streams  of  Story,'*  has  been 
translated  by  Mr  Tawney  (CalcntU,  1880).    The  Tbousanp 
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(q.v.)  Me  fiiD  <4  popular  talcs,  and  popular  i 
>le  of  the  medieva]  Gesia  Romanorum,  and  of 


AMD  One  Nicbts 
tales  are  the  staple 
the  collections  of  Strapan^  and  other  Italian  conteurs.  In 
ail  these  and  simOar  gatheiiogs  the  st<»y,  k>Dg  circulated  fioni 
mouth  to  mouth  among  the  people,  is  handled  with  conscious 
art,  and  little  but  the  geneial  outline  of  plot  and  character  of 
incident  can  be  regarded  as  origjnaL  In  the  Histories  ou  Conies 
du  Temps  Passi  of  Penault  (Elzevir,  Amsterdam,  1697;  the 
Parisian  edition  is  of  the  same  date)  we  have  one  of  the  earliest 
gatherings  of  tales  which  were  taken  down  in  their  nursery 
shape  as  they  were  told  by  nurses  to  children.  This  at  least 
seems  probable,  though  M.  Alfred  Mauiy  thinks  Perrault  drew 
from  literary  sources.  Perrauk  attributed  the  composition  to 
his  son,  P.  Darmancour,  at  that  time  a  child,  and  this  pretext 
enabled  him  to  give  his  stories  in  a  simple  and  almost  popular 
guise.  It  seems  that  popular  talcs  in  many  cases  probably  owe 
their  origin  to  the  desire  of  enforcing  a  moral  or  practical  lesson. 
It  appears  that  their  irrational  and  "  infantile  "  character — 
"  d^pourvucs  de  raison  " — is  derived  from  their  origin,  if  not 
actually  among  children,  at  least  among  rhildlikr  peoples,  who 
have  not  arrived  at  "raison,*'  that  is,  at  the  scientific  and 
modem  conception  of  the  world  and  of  the  nature  of  roan. 

The  success  of  Perrault's  popular  tales  brou^t  the  genre 
into  literary  fashion,  and  the  Comtesae  d'AuInoy  invented,  or 
in  some  cases  adapted,  "contes,"  which  still  retain  a  great 
popularity.  But  the  precise  and  scientific  collection  of  talcs 
from  the  h'ps  of  the  peo|^e  is  not  much  earlier  than  our  century. 
The  chief  impulse  to  the  study  was  given  by  thebrotheis  Grimm. 
The  first  edition  of  their  Kinder'  und  Haus-Mdrcken  was 
published  in  18 12.  The  English  reader  will  find  a  very  con- 
siderable bibliography  of  popular  tales,  as  known  to  the  Grimms, 
in  Mrs  Alfred  Hunt's  translation,  Crimm's  Household  Tales, 
vilh  Notes  (London,  1884).  "  How  unique  was  our  collection 
when  it  first  appeared,"  they  exclaim,  and  now  merely  to 
enumerate  the  books  of  .such  traditions  would  occupy  much 
space.  In  additiim  to  the  mircben  of  Indo'European  peoples, 
the  Grimms  became  acquainted  with  some  Malay  stories,  some 
narratives  of  Bechtumas,  Negroes,  American  Indians,  and 
Finnish,  Esthonian,  and  Magyar  stories.  Thus  the  Grimms' 
knowledge  of  non-European  mirchen  was  extremely  slight. 
It  enabled  them,  however,  to  observe  the  increase  of  refinement 
"  in  proportion  as  gentler  and  more  humane  manners  develop 
themselves,"  the  monstrosities  of  Fianish  and  Red-Indian 
fancy  gradually  fading  in  the  narratives  of  Germans  and  Italians. 
The  Grimms  notice  that  the  evolution  of  popular  narrative 
resembles  the  ev<^ution  of  the  art  of  sculpture,  from  the  South- 
Sea  idtA  to  the  frieze  of  the  Parthenon,  "  from  the  strongly 
marked,  thin,  even  ugly,  but  highly  expressive  forms  of  its 
earKcst  stages  to  those  which  possess  external  beauty  of  mould." 
Since  the  Grimms'  time  our  knowledge  of  the  popular  tales  of 
non-European  races  has  been  greatly  enriched.  We  possess 
numbers  of  North-American,  Brazilian,  Zulu,  Swahili,  Eskimo, 
Samoan,  Maori,  Kaffir,  Malagasy,  Bushman,  North  African, 
Fiort,  New  Caledonian,  and  even  Australian  mttrchen,  and  can 
study  them  in  comparison  with  the  stories  of  Hesse,  of  the  West 
Highlands  of  Scotland,  of  Scandinavia. 

While  the  popular  romances  of  races  of  all  colouts  must  be 
examined  together,  another  element  in  this  subject  is  not  less 
unpwtant.  It  had  probably  been  often  observed  before,  as  by 
Lord  Fountainhall  (1670),  but  the  fact  was  brought  out  most 
vividly  by  J.  G.  von  Hahn  {GriecMsche  und  otbancsisckeMSrchen, 
Leipaig,  1864),  that  the  popular  tales  of  European  races  turn 
on  the  same  incidents,  and  display  the  aame  succession  of 
situations,  the  same,  characters,  and  the  same  plots,  as  are 
familiar  in  the  ancient  epic  literature  ci  Greece,  India,  Germany 
and  Scandinavia.  The  epics  are  either  fully-devetoped  mUrchen 
evolved  by  the  literary  genius  of  poets  and  saga-men,  or  the 
mirchen  are  degenerate  and  broken-down  memories  el  the 
epics  and  sagas,  or  perhaps  there  may  be  examples  of  both 
processes.  The  second  view,— namely,  that  the  popular  tales 
■ffe,  so  to  speak,  the  scatto-ed  grains  ol  gold  of  which  tlie  epic 
ia  the  original  "pocket 'lor. "placer.'!— the  belief, that  the 


mircben  aie  the  detritus  of  the  saga,— was  for  a  long  time 
prevalenL  But  a  variety  of  aiguments  enforce  the  opposite 
conclusion,  namely,  that  the  minhtn  are  essentially  earlier  in 
character  than  the  epic,  the  final  form  to  which  tke>'  have  been 
wrought  by  the  genius  of  Homer  or  of  some  other  remote  yet 
cultivated  poet«  If  thb  view  be  accepted,  the  evolution  of 
marchen  and  o£  certain  myths  has  passed  through  the  foUowing 
stages: — 

(i)  The  popular  tale,  as  cuirent  among  the  uncultivated 
peoples,  such  as  Iroquois,  Zulus,  Bushmen,  Samoans,  Eskimo, 
and  SaxDoyedes.  This  tale  will  reflect  the  mental  condition  of 
rude  peoples,  and  will  be  full  of  monstrous  and  miraculous  events, 
with  an  absence  of  reason  proper,  as  Perrault  sa>'S,  "  i  cenx  qui 
n'en  ont  pas  encore."  At  the  same  tune  the  tale  will  very 
probably  enforce  some  mocal  or  (xactical  lesson,  often  the 
sanction  of  a  taboo,  and  may  even  appear  to  have  been  invented 
with  this  very  purpose,  for  man  is  everywhere  impressed  with 
the  importance  of  conduct. 

(2)  The  same  tale— or  rather  a  series  of  incidents  and  a  plot 
essentially  the  same — as  it  is  discovered  surviWng  in  the  oral 
traditions  of  the  illiterate  peasantry  of  European  races.  Among 
them  the  monstrous  element,  the  ferocity  of  manneis  observed 
in  the  first  stage,  will  be  somewhat  modified,  but  will  be  found 
most  notable  among  the  Slavonic  tribes.  Nowhere,  even  in 
German  and  Scottish  marchen,  is  it  extinct,  cannibalism  and 
cruel  torture  being  favourite  incidents. 

(j)  The  same  |dots  and  incidents  as  they  exist  in  the  heroic 
epics  and  poetry  of  the  cultivated  races,  such  as  the  Homeric 
epics,  the  Greek  tragedies,  the  Cyclic  poets,  the  Kalcu?ala  of  the 
Finns,  certain  hymns  of  the  Rigceda,  certain  legends  of  the 
Bnihmanas,  the  story  of  the  \'obungs,-— in  these  a  local  and 
almost  historical  character  is  given  by  the  introduction  of  names 
of  known  places,  and  the  adventures  are  attributed  to  national 
heroes, — Odysseus,  Oedipus,  Sigurd,  Wainamoinen,  Jason, 
Pururavas,  and  others.  The  whole  tone  and  manners  axe 
nobler  and  more  refined  m  proportion  as  the  literary  workman- 
^p  is  more  elaborate. 

This  theory  of  the  origin  of  popular  tales  in  the  fancy  of 
peoples  in  the  savage  condition  (see  Mythology),  of  their 
survival  as  mSrchen  among  the  peasantry  of  Indo-European  and 
other  civilized  races,  and  of  their  transfiguration  into  ^P'^ 
could  only  be  worked  out  after  the  discovery  that  savage  and 
civilized  popular  tales  are  full  of  dose  resemblances.  These 
resemblances,  when  only  known  to  exist  among  Indo-European 
peoples,  were  explained  as  part  of  a  common  Aryan  inheritance, 
and  as  the  result  of  a  malady  of  language.  This  system,  when 
applied  to  myths  in  general,  has  already  been  examined  (sco 
Mythology).  According  to  another  view,  marchen  eveiy- 
where  resemble  each  other  because  they  all  arose  in  India, 
and  have  thence  been  borrowed  and  transmitted.  For  this 
theory  consult  Benfey's  Ponchotantra  and  M.  Cosquin's  Conies 
de  Lorraine  (Paris,  1886)  In  opposition  to  the  Aryan  theory* 
and  the  theory  of  borrowing  from  India,  the  sytem  which  i» 
here  advocated  regards  popular  tales  as  kaleidoscopic  arrange- 
ments of  comparatively  few  situations  and  incidents,  which 
again  are  naturally  devised  by  the  early  fancy.  Among  these 
incidents  may  be  mentioned,  first,  kinship  and  intermarriage 
between  man  and  the  lower  animals  and  even  inorganic  pheno- 
mena. Thus  a  girl  is  wooed  by  a  frog,  pumpkin,  goat,  bearv 
or  elephant,  in  Zulu,  Scotch,  Walachian,  Eskimo,  Ojibwayj  &nd 
German  mirchen.  This  incident  is  based  on  the  lack  of  a  scr  ^ 
of  difference  between  man  and  the  things  in  the  world  which 
is  prevalent  among  savages  (see  Mythology).  Other  incidents 
familiar  in  our  nursery  tales  (such  as  "  Cinderella. "  and  "  Pusa 
in  Boots")  turn  on  the  early  belief  in  meumorpfaosis,  in  magic* 
in  friendly  or  protecting  animals  (totems  or  beast  manitous). 
Others  depend  on  the  early  prevalence  of  cannibalism  (compar* 
Grimm,  47,  "  The  Juniper  Tree  ").  This  recurs  in  the  mad  song 
of  Gretchcn  in  Faust,  concerning  which  a  distinguished  student 
writes,  "  This  ghost  of  a  ballad  or  rhyme  is  my  earliest  remem- 
brance, as  crooned  by  an  old  Easl-Lolhian  nurse."  (Compai* 
Q\iaaa\xxi's  ^Popular ^  Rhjmes  of  Scotland,  1870,  p.  49.)     Tht 
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'ttait  kgend  occun  tmont  Ibe  BcdiutBM.  and  i*  publisbed  by 
Cualii.  Yel  uBibei  incident  ipringa  irom  the  Ubrntoo  ceitiuii 
aclJsni  betw«ei)  busbuid  ud  vile,  piadudai  the  nary  of 
Cupid  and  Ptydie  (lae  Un^>  Culino  and  Uyt»,  iKS*,  p.  64). 
Onn  mon,  ihc  ciutora  which  malis  ilie  youogac  child  the 
keii  ■•  illuitnted  ia  the  mticben  of  the  mccsa,  dispite  the 
jalouiy  oi  the  elden,  ol  Cindenlla,  oi  the  Zulu  prioce  (Calli- 
my'i  TaUi/rem  Uu  Ammila,pp-6*,6s),ui!iiatoaat]Htothtt 
siiicheD.  In  olber  cues,  ai  in  the  norki-WLde  mlrtheH  chtc- 
■pondinf  to  the  Jtaoa  epic,  we  aeem  in  pretence  oi  u  early 
romantic  invention, — bow  difiuied  it  ia  difhcult  to  imagine. 
Uonl  '*«T<'''«.  again,  are  inculcatetl  by  the  Diunerooi  Eahs 
vhidi  turn  oa  tlte  duty  ol  fcindnea,  or  on  the  imposaibiUty  of 
wading  fate  aa  announced  in  prophecy,  la  opposition  to  the 
phiJoJogical  explanation  of  the  Btory  of  Oedipua  aa  a  nature' 
myth,  thii  theory  of  a  collection  of  incidents  ilhiaualive  of 
moral  kaaonaiaadjniiahly  let  forth  in  Prof.  Comparetti^s  Edift 
«  ta  Uitilspa  Cnmperata  (Pisa,  iSG?)- 

Oa  a  general  view,  then,  the  stufl  of  popular  tales  Is  a  certain 
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inddents.  Their  strange  and  irrationaJ  character  is  due  to  their 
remote  origiq  in  the  fancy  of  men  in  the  savage  condition;  and 
tbeic  wide  diaEribution  is  caused,  partly  pcfhafn  by  oral  trans- 
minHKl  from  people  to  people,  hut  more  by  the  tendency  of 
the  etbrly  imagination  to  run  everywhere  in  the  aame  grooves. 
The  narratives,  in  the  ages  of  heroic  poetry,  arc  elevated  into 
epic  soog,  and  in  the  middle  ages  they  were  even  embodied  in 


and  ia  CksMh  and  ifyU,  already  nfeti 
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teMjsi'm,  may  be  recnmnieiukd.    Thsnameiof  Liebicehi,  KMlei, 
OuFnl.  RaUlon,  Nigra.  Pitrt.  CoHtuin.  ACanuief.  Ciidol.  Sfbillol, 

"^u^*Ml^oi^7^iiito=Sr{Fo"k.LorcSodely)y»i^dknt 
work  on  the  Mbjnt,  at  is  Sidney  Hanlind'i  Lngm  af  " 

nainly  concetned  with  myths  -'  — ■ '— -  '•■-'-     •^—  • 

tee  Mn  l.aiielah  Parker's  Aus, 
.  Hooitl's  iVnli'K  Ttiics  0/  Sfui><-Ea 
edited  Frendhtalpt.  and  Mr  L>ciinc't .._  „.  ......  _. 

CMnBimtK  "(A.V)  " 

TALBirr  (Ut.  UknltOK,  adaptation  of  Gr.  riXoiTDr,  balance, 
weight,  Irom  root  roX-,  to  lift,  u  in  rX^m,  10  bear,  rUai, 
enduring,  cf.  Lat.  /stftrc,  to  lift,  Skt,  HiU,  balance),  the  name 
of  an  ancient  Greek  unit  of  wtlgbt,  the  heaviest  in  use  both  lor 
monetary  purposes  and  for  tiHnnioditln  (see  \V>:ights  ma 
Musuus).  The  weight  iUclf  was  originally  Bahylonisn,  and 
derivatives  were  in  use  in  Fatesiine,  Syria  and  Esypl.  In 
medieval  Latin  and  ibo  in  many  Romanic  linguagn  the  word 
*as  used  figuntivcly,  ol  will,  inclination  or  desire,  derived  from 
the  lense  of  balance,  but  Ibe  gcnerel  figuraiive  use  lor  natural 
endowments  or  ^Iti,  faculty,  capadly  or  ability,  is  due  to  the 
paraMe  of  the  talents  in  Malt.  nv. 

TALFOURD.  SIB  THQKAS  MOON  (iT<)5-'85*>>  English 
judge  and  author,  the  son  of  a  brewer  in  good  circumstancn, 
was  born  on  tbe  i6lh  of  May  t7gs  at  Reading  [not,  as  is  sume- 
times  staled,  at  Doiey.  near  Stoflord).  He  received  his  early 
education  at  Hendon,  and  at  Ibe  Reading  grammai-school. 
Al  the  age  of  eighteen  he  was  sent  to  London  to  study  law  undet 
Joseph  Chilty,  Ibe  special  pleader.  Early  in  iSii  be  joined  ibe 
Oitoid  circuit,  hiving  been  called  to  the  bar  al  the  middle 
Temple  in  the  Mue  yeu.  When,  fourteen  years  later,  be  was 
created  a  letjnnl-ai-law.  and  wbeB  again  he  in  iS4<}  succeeded 


_  _  _  births,  Fo.  .._  .  _ 
LH  L^tfKdarj  TtiUt  (I  vols.)  and 
oil  AuHraitt.  M.  SiT-billat  hu 
■  :nI'<gli-Ijnie}ac_F<i>n. 


Iti.  Jatlice  CoJtmanas  judge  of  the  court  of  annDanpleai,b> 

attained  these  diatdnctions  more  pethapa  for  his  laboriaus  care 
in  tbe  conduct  of  cates  than  on  account  of  any  forensic  bnUiance. 
At  the  general  election  in  1835  be  waa  relumed  for  Beading. 
This  scat  be  Mained  lor  dose  upon  aii  yean,  and  he  ma  again 
rettuiKd  in  1S47.  In  tbe  House  of  Commons  be  inlroduced 
an  International  Copyright  Bill;  his  speech  on  this  subject 
was  considered  tbe  most  telling  made  in  tbe  House  during  that 
~'        '"  net  with  strong  oppoation,  but  Talfourd 


had  11 


0  law  hi  i! 


greatly  modi£ed  form.    Dickens  dedicated  the  Fiehtkk 
PnUr,  to  torn. 

In  bia  wiy  years  in  London  Talfourd  was  dependent— in 
gieat  measure,  at  kut — Dpoo  hb  literary  eiertlons.  H« 
WHS  at  this  period  on  tbe  stsfi  of  the  Loniim  Afagtaini,  and 
was  an  ocosional  contributor  to  the  Edinburili  and  QuarUrlj 
leviewa,  the  Nm  UentUy  ifagasi».  and  other  periodicals  ; 
while,  00  jcrining  tbe  Oxford  drcuit,  be  acted  aa  law  reporter 

Uleratun  an  exccUeat  expoflitionB,  animated  by  a  lucid  and 
telling,  i!  not  highly  poKihed,  style.  Among  the  best  of  these 
arc  his  article  "  On  the  Principle  of  Advocacy  In  the  Practlbe 
□(  Ihe  Bu  "  (in  the  Lev  Uagiaiiu,  January  iS^i);  hia  Preptttt 
New  Lam  tf  Ccfyrigki  of  llu  Hitktil  Imfortma  It  AtMors 
US3S):  Tyn  SpmOa  Jdhaal  ir  Ikt  Heuie  ef  Cemmani  {<i 
Foftir  cf  na  SzJnnoH  s/  Cafyriglu  (1840);  and  his  famous 
Sfaili  fur  lie  Dtfcadaxl  in  Hit  Pnitttiiitm,  lit  QiHtn  V.  Uoxai. 
for  thi  PmUuatvm  of  Shelley's  Pmtual  fVarki  (i>4t). 

But  Talfourd  cannot  be  aaid  to  have  gained  any  position 
among  men  of  letters  until  the  prodiicTion  ol  bis  tragedy  /tm, 
which  was  privately  printed  in  ifl35,and  produced  in  tbe  follow- 
ing year  at  Covent  Garden  theatre.    "^     -         ' 


xived  in 


It  Sadler' 


Veils  in 


s  voluntary  aacriSce  of  Ion,  king  ol  Aigos,  in 
e  Delphic  orade,  which  had  declated  that  only 
:iioD  of  the  reignbg  family  could  the  prevailing 
curred  by  Ihe  deeds  of  that  family  be  removed. 


s  later, 


:,  Tkt  A 


Captitt  was  acred  with  moderate  success.  In  rSjo  Glnme, 
in  (Ac  Fiat  ef  du  UiuiimiMi,  was  privately  printed,  and  in 
.1B40  h  was  pmductd  al  Ihe  Haymarkel;  but  this  home  drama 
is  Inferior  to  hit  two  dioic  plays.  Tlie  CaslUiim  (1853)  did  not 
excite  a  tenth  pail  ol  the  Interest  caDed  forth  by  ten.  Before 
this  be  bad  produced  vailinis  other  prose  writings,  among  Ihem 
his  "  History  of  Oteek  Lfterature,"  in  the  Encydspacda  UOn- 
ttHlna.  Talfourd  died  in  court  during  tbe  performance  ol  his 
judicial  duties,  at  Sufford,  on  Ihe  tjth  ol  Much  1854. 


ourd  was  the 
i.t./f(.gj7); 


author  nf  T'>r  Lrllers  of  Charla  Lrnnt,  wUk  a  SlnUh  a 
Stcollixliimi  of  a  Fait  Vail  Ib  Hit  Alpt  (iSlI);  V,-<..ii.~  r-.m,„Kt 
and  T^ffurta,  conpri^pg  recollections  of  three  Continental  tours  ia 
the  vacaimns  of  l«4i,  iSu,  and  iHu  (3  vols.,  iSu);  and  Final 
Mrmc'iah  of  Cliirlit  touit  Cl849-S»). 

TALOABTH.  a  decayed  market  town  in  Breconshire,  South 
Wales,  situued  on  tbe  Enaig  near  its  junction  with  the  UynG 
(a  iribulaiy  ol  the  Wye),  with  a  slalian  on  tbe  i<^nt  line  of  tbe 
Cambrian  and  Uldlind  companies  Inm  Brrcon  lo  Three  Cocks 
Junction  (1)  m.  HX.E.,  but  in  Talgarth  parish).  The  popu- 
lation of  the  whcJe  parish  (which  measures  Ti,!^^  acres)  was 
1466  in  TpDi.  The  church  of  St  GwendoUne,  restored  In  1873. 
is  in  Perpendicular  stylo,  with  an  embattled  tower  restored  in 
i«^  The  Baptiala,  Congregationalitt:  and  Calviniitic  Metho- 
dists have  each  a  chapel  in  the  town,  and  there  Is  also  a  Con- 

r  m.  S.W.  is  TreveccB,  where  Howd  Harris,  one  of  the  louBdeti 
ol  Welsh  Melhodisni.  was  bom  in  i7t3Tand'whtre  in  it5'  he 
e»Hbli!hed«communistic religious"  family  "of  about  a  hundred 
persons;  their  representatives  in  rB*]  handed  over  the  property 
lo  Ihe  Welsh  Cdvlnlstic  Methodist  conneiion,  who  in  ihat  year 
opened  there  a  theological  college,  end  in  i8;4  added  lo  it  a 
Harrta  memarial  chapel.     In  igcifi  the  cirikft  was  TeDored 
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to  Aberystwyth,  and  the  bufldings  are  now  used  by  the  Con- 
ncxioa  as  a  preparatory  school  for  ministerial  students. 
.  The  fortified  station  of  Dinas  occupies  the  summit  of  a  hill 
about  2^  m.  S.E.  of  Talgarth,  and  commands  the  mountain  pass 
to  Crickhowdl  and  the  eastern  pan  of  the  vale  of  Usk.  Its 
castle,  built  on  the  site  of -an  earlier  British  fortress,  was  destroyed 
(according  to  Leland)  by  the  inhabitants  to  prevent  its  falling 
into  the  hands  of  Glendovrer.  The  town  was  in  the  manor  of 
English  Talgarth,  there  being  also  a  manor  of  Welsh  Talgarth, 
in  which  Welsh  laws  prevailed. 

TAUENWAN*  an  open  bay  or  roadstead  on  the  east  side  of 
the  Liaotung  peninsula,  Manchuria.  It  was  leased  to  Russia  by 
China  in  1898  with  the  naval  fortress  of  Port  Arthur,  from  which 
it  is  distant  40  m.,  the  lease  being  transferred  to  Japan  in  1905. 
The  Russian  town  of  Dalny  (now  Tairen)  was  built  upon  the 
west  side  of  the  bay,  known  as  Port  Victoria.  Being  ice-free  all 
the  year  round,  it  has  an  advantage  ovor  Niuchwang,  which  is 
frozen  up  for  four  months  in  the  year.  Niuchwang,  however, 
lies  much  nearer  to  the  great  produdng  and  consuming  districts 
of  Manchuria.  Talienwan  is  in  nulway  connexion  with  Niu- 
chwang and  Peking  and  via  the  Siberian  railway  with  Europe.  It 
was  the  rendezvous  of  the  British  fleet  during  the  Ang^o-China 
war  of  i860,  whence  the  names  Port  Arthur  and  Port  Victoria. 

TAUESSIN,  the  name  of  a  late  6th  century  British  bard, 
of  whom  practically  nothing  is  known  except  the  attribution 
to  him  of  the  collection  of  poems  known  as  the  Book  of  Taliessin. 
See  the  article  Celt,  §  IMeralttre,  IV. 

TALISMAN,  a  magical  charm.-  The  word  is  often  used  as  a 
term  synonymous  with  amulet  (^.v.),  but  strictly,  should  be 
applied  to  an  inanimate  object  which  is  supposed  to  possess 
a  supernatural  capacity  of  conferring  benefits  or  powers,  an 
amulet  being  that  which  protects  or  wards  of!  evil  (see 
Magic).  The  most  common  form  which  the  talisman  took 
Jn  medieval  or  later  times  was  that  of  a  disk  of  metal  or  stone 
engraved  with  astrological  figures,  or  with  magical  formulae, 
of  which  Abraxas  {q.v.)  and  Abracadabra  (q.v.)  are  the  most 
familiar.  The  word  is  derived  through  the  Spanish  from  Arab. 
filsamSnt  plural  of  lUsamt  an  adaptation  of  Gr..  riAftf/ia,  pay- 
ment, outlay  (from  nXc&r,  to  accomplish),-  used  in  Late  Gr.  of 
an  initiation  or  mystery  and  in  Med.  Gr.  of  a  charm. 

TALLADEGA,  a  city  and  the  couty-seat  of  Talladega  county, 
Alabama,  U.S.A.,  35  m.  £.  of  Birmingham.  Pop.  (1900)  5056 
(a687  negroes);  (1910)  5854.  It  is  served  by  the  Southern, 
the  Louisville  &  Nashville  and  other  railways.  Talladega  is 
situated  in  the  foothills  of  the  Blue  Ridge,  about  560  ft.  above 
sea  level.  It  is  the  seat  of  the  Alabama  Synodical  College  for 
Women  (Presbyterian,  1903),  of  Talladega  College  (Congrega- 
tional, opened  1867;  chartered  1869  and  1889)  for  the  higher 
education  of  negroes — the  first  college  for  negroes  in  the  state, 
and  of  several  institutions  devoted  to  the  care  of  the  deaf, 
dumb  and  blind.  Limestone  and  coal  are  found  in  the 
vicinity.  Among  the  manufactures  are  cotton  goods,  cotton- 
seed oil,  iron,  hosiery,  chemicals  and  fertilizers.  There  are 
several  mineral  springs  near  the  city,  and  the  municipal  water 
supply  is  derived  from  a  spruig  is  the  dty.  The  electric  lighting 
and  power  plant  is  operated  by  water  power  on  Jackson  Shoals. 
Talladega  was  originally  an  Indian  village.  On  the  9th  of 
November  1813,  it  was  the  scepe  of  a  decisive  victory  of  the 
whites  and  their  Indian  allies,  2000  strong,  led  by  Gen.  Andrew 
Jackson,  over  xooo  "  Red  Sticks,"  or  Creek  Indians,  who  were 
hostile  to  the  extension  of  white  settlements  in  Indian  territory. 

TALLAGE  (med.  Lat.  taUagium,  Fr.  tailafs,  from  late  Lat. 
laiart,  taleare.  Ft.  taiUer^  to  cut,  classical  Lat.  taUoy  a  cutting, 
slip;  cf.  '*  tally  "  and  the  French  tei/fe,  f.9.),  a  special  tax  in 
England  paid  by  cities,  boroughs  and  royal  demesnes.  The 
word,  variously  interpreted  as  a  part  "cut  off"  from  the 
property  taxed,  or  as  derived  from  the  taUy  (^.v.),  first  appears 
in  the  reign  of  Henry  II.  as  a  synonym  for  the  auxilium  burgi, 
i^ich  was  an  occasional  payment  exacted  by  king  and  barons 
over  and  above  the  annual  firmti  burgi  from  burgage  tenants, 
since  all  boroughs  after  the  Norman  Con<iuest  came  to  be  re- 
garded aa  in  some  lord's  demesM.    The  tax  displaced  the 


Danegdd  so  far  as  the  towns  and  demesne  lands  of  the  Cfrown 
were  concerned  in  the  second  half  of  the  12th  bentury,  and 
gradually  the  barons  were  deprived  of  the  right  of  tallaging  their 
respective  demesnes  without  royal  authorization.    The  imposi- 
tion of  tallage  continued  under  the  immediate  successors  o( 
Henry  II.;  the  barons  failed  to  secure  its  prohibition  or  even 
limitation  at  Runnymede,  and  Henry  III.  levied  it  frequently. 
The  amount  to  be  paid  was  determmed  during  this  time  by 
officials  of  the  exchequer  in  special  fiscal  circuits  through 
separate  negotiations  with  the  various  tax-paying  communities, 
the  towns  usually  raising  their  quota  by  means  of  a  capitation 
or  poll  tax.   Its  imposition  practically  ceased  by  1283  in  favour 
of  a  general  grant  made  in  parliament,  and  the  king's  retention 
of  tallage  seemed  particularly  unnecessary  and  illogical  after 
burgesses  were  summoned  to  parh'ament.    The  opinion  used 
to  be  held  that  tallage  was  fort>idden  by  the  Conjirmatio  car- 
tarum^  but  the  Latin  version  of  that  document  which  bears  the 
title  De  taUagio  non  concedendoj  although  cited  as  a  statute  in 
the  preamble  to  the  Petition  of  Right  in  1627  and  in  a  judicial 
decision  of  1637,  was  merely  a  dironider's  summary  of  the 
purposes  of  the  official  French  docimient,  which  did  not  mention 
tallage  by  name.    After  1297^  however,  thero  were  only  three 
levies  of  the  tax:  one  by  Edward  I.  in  1304;  again  in  13 12  by 
Edward  II.  despite  the  protests  of  London  and  Brist<rf;  and 
finally  in  1332,  when  Edward  III.  encountered  such  opposition 
from  parliament  that  he  withdrew  the  commissions  and  accepted 
in  its  place  a  grant  of  a  tenth-and-fifteenth.   The  last  time  that 
the  king  granted  leave  to  the  barons  to  tallage  their  demesnes 
was  in  1305.    The  second  statute  of  1340  formally  enacted  that 
the  nation  should  thenceforth  not  '*  make  any  common  aid  or  sua* 
tain  charge,"  including  tallage,  without  consent  of  parh'ament. 

See  William  Stubbs,  Coiutitulional  History  of  England,  vol.  i. 
sect.  r6i,  vol.  ii.  sect.  275;  D.  J.  Medley,  Engliih  ConstiMiontd 
History,  trd  ed.  (London,  1902);  Pollock  and  Maitland,  History 
of  English  Law,  vol.  i..  2nd  ea.;  S.  J.  Low  and  F.  S.  Putting, 
Dictionary  of  Engfid^  History. 

TALLAHASSEE,  the  capital  of  Florida,  U.S.A.,   and  the 
county  seat  of  Leon  county,  in  the  W.  part  of  the  state,  alx>ut 
40  m.  E.  of  the  Apalachicola  river  and  20  m.  from  the  Gulf  of 
Mexico,  about  midway  by  railway  between  Jacksonville  and 
Pensacola.     Pop.  (1900)   2981   (1755  negroes);   (iqio)   5018; 
in  1900  the  population  of  the  county  was  19,887,  of  whom 
x6,ooo  were  negroes.    Tallahassee  is  served  by  ttie  Seaboard 
Air  Line  and  the  Georgia,  Florida  &  Alabama  railways.    The 
dty  is  finely  situated  on  a  hill,  about  300  ft.  al)ove  sea-level, 
and  the  streets  are  wide  and  well-shaded.    The  principal  build- 
ings are  the  State  Capitol,  Grecian  in  architecture,  the  Federal 
BtUlding,  and  the  County  Court  House.     In  the  Episcopal* 
cemetery  two  monuments  mark  the  graves  of  Charles  Louis 
NapoUon  Achille  Murat  (1801-1847),  the  eldest  son  of  Joachim 
Murat,  and  of  his  wife  Catherine  (1803-1867),  the  daughter  of 
Col.  Bird  C.  Willis  of  Virginia  and  a  grand-niece  of  George 
Washington.'    Tallahassee  is  the  seat  of  the  Florida  Female 
College,  coordinate  with  the  Stato  University  for  men,  and  the 
State  Normal  and  Industrial  School  (for  negroes),  an  agricultural 
and  mechanical  college.     About  17  m.  S.  of  Tallahassee,  in 
Wakulla  county,  is  the  Wakulla  Spring,  about  106  ft.  deep, 
one  of  the  largest  of  the  remarkable  springs  of  Florida. 

Tallahassee's  name  is  ci  Seminole  origin,  and  means,  it  19 
said,  "  tribal  land. "  During  a  war  with  the  Apalachce  Indians 
in  1638  the  Spaniards,  according  to  tradition,  fortified  a  hill 
W.  of  the  city,  where  the  Fort  St  Luis  Place,  a  plantation 

>  Murat  settled  here  atx>ut  1621,  txcame  a  naturalized  American 
citizen,  rdinouishing  his  claim  to  the  crown  of  Naples,  and  lived 
here  for  much  of  the  time  until  hb  death,  holding  successively  the 
ofiice  of  alderman,  mayor  and  postmaster  of  the  city,  and  devoting 
some  of  his  leisure  to  the  preparation  of  three  books,  describing 
political  and  social  conditions  m  Ameriea,  the  last  of  which,  £xw 
position  des  principes  du  gouoemanent  r&publiann  ttl  qu'il  a  iU 
perfcctionni  en  Amdrique  (1838),  was  translated  into  niany^  languages 
ana  was  very  popular  in  Europe.  After  his  death  his  wife  livco  in 
what  is  still  known  as  the  Murat  Homestead,  about  2  m.  W.  of 
Tallahassee,  and  after  the  American  Civil  War  she  received  an  anaaity 
I  of  30.000  francs  fioro  Napoleon  III. 
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auoiiofi,  now  sunds^  About  1818  most  of  the  Indiaiis  «ere 
expelled  from  the  vicinity,  and  a  settlement  was  made  by  the 
whites.  In  1824  Tallahassee,  then  virtually  uninhabited,  was 
formally  choeen  by  the  United  Sutes  Government  as  the  capital 
of  the  Territory  of  Florida,  and  it  continued  as  the  capital  after 
the  admission  of  Florida  into  the  Union  as  a  state  in  1845.  It 
was  a  residential  centre  for  well-to-do  planters  before  the  Civil 
War,  and  Bellair,  6  m.  S.,  now  In  ruins,  was  a  fadiionable 
pleasure  resort.  On  the  roth  of  January  1861  a  state  conven- 
tion adopted  at  Tallahassee  an  Ordinance  of  Secession. 

TALUOY  (partly  a  trandation  and  partly  a  conuption  of 
the  French  i^uibois),  a  double  chest  of  drawers.  Whereas  the 
chest  oC  drawers  in  its  familiar  form  (sometimes  in  the  x8th 
centu^  called  a  "  lowboy  ")  contains  three  long  and  two  short 
drawers,  the  talUx>y  has  five,  six,  or  seven  long  drawers,  and 
two  short  ones.  It  is  a  very  late  i7th<entury  development 
of  the  smaller  chest.  The  early  examples  are  of  walnut,  but  by 
far  the  largest  proportion  of  the  many  that  have  survived  are 
of  mahogany,  that  being  the  wood  most  frequently  employed 
in  the  i8th  century  for  the  construction  of  furniture,  especially 
the  more  massive  pieces.  Occasionally  the  walnut  at  the 
beginning  of  the  vogue  of  the  tallboy  was  inlaid,  just  as  satin- 
wood  varieties  were  inlaid,  depending  for  reUcf  upon  carved 
a>mice<noukiings  or  gadrooning,  and  upon  handsome  brass 
handles  and  escutcheons.  The  tallboy  was  the  wardrobe  <tf 
the  t8th  century,  but  it  eventually  gave  place  to  the  modem 
type  of  wardrobe,  which,  with  its  slid^g  drawers,  was  speedily 
found  to  be  not  only  as  capadous  as  its  predecessor  but  more 
convenient  of  access.  The  topmost  drawers  of  the  tallboy 
oould  only  be  reached  by  the  use  of  bed  steps,  and  the  dis* 
appearance  of  high  beds  and  the  consequent  disuse  of  steps 
exeicised  a  certain  influence  in  disphbdng  a  characteristic 
piece  of  furniture  which  was  popular  for  at  least  a  century. 

TALLBHANT,  OiDtiOW,  SIEUR  DES  R^UX  (1619-1699), 
French  author,  was  born  at  La  Rochelle  on  the  7th  of  November 
1619.  He  belonged  to  a  wealthy  middle-class  family  of  Huguenot 
persuasion;  the  name  des  R6aux  he  derived  from  a  smaU  pro- 
perty purchased  by  him  in  1650.  When  he  was  about  eighteen 
years  of  age  he  was  sent  to  Italy  with  his  brother  Frangois,abb£ 
Tallemant.  On  his  return  to  Paris,  Tallcmant  took  his  degrees 
in  civil  and  canonical  law,  and  his  father  secured  for  him  the 
position  of  conseUler  au  parlement.  The  profession  was  dh- 
tasteful  to  him,  and  he' decided  to  ensure  himself  a  competence 
by  marriage  with  his  cousin  Elisabeth  de  Rambouillet.  His 
half-brother  had  married  a  d'Angennes,  and  this  connexion 
secured  for  Tallemant  an  introduction  to  the  H6tel  de  Ram- 
bouillet. Madame  de  RarabouiUet  was  no  admirer  of  Louis  XIII., 
and  she  gratified  Tallemant's  curiosity  with  stories  of  the  reigns 
of  Henry  IV.  and  Louis  XIII.  of  real  historical  value.  But 
the  society  of  the,  H6tel  de  Rambouillet  itself  opened  a  field 
for  bis  acute  and  somewhat  malicious  observation.  In  the 
Hislorieltes  he  gives  finished  portraits  of  Voiture,  Balzac,  Mal- 
herbe,  Chapelain,  Valentin  Conrart  and  many  others;  Blaise 
Pascal  and  Jean  de  la  Fontaine  appear  in  his  pages;  and  he 
chronicles  the  scandals  of  which  Ninon  de  I'Enclos  and 
Ang€1ique  Paulet  were  centres.  They  are  invaluable  for  the 
Ktcrary  history  of  the  time.  It  has  been  said  that  the  malicious 
intention  of  his  work  may  be  partly  attributed  to  his  bourgeois 
extraction  and  that  the  consequent  slights  he  received  are 
avenged  in  his  pages,  but  independent  testimony  has  established 
the  substantial  correctness  of  his  statements.  In  1685  he  was 
converted  to  Catholicism.  It  seems  that  the  change  was  not 
entirely  disinterested,  for  Tallemant,  who  had  suffered  con- 
siderable pecuniary  losses,  soon  after  received  a  pension  of 
3000  livres.    He  died  in  Paris  on  the  6th  of  Novetnber  1692. 

Des  R61UX  was  a  poet  of  some  merit  and  contributed  to  the 
Cuiriande  ds  JvUe^  but  it  is  by  his  HisUtriOtes  that  he  is  remembered. 
The  work  remained  in  manuscript  until  it  was  edited  ia  1834-6  by 
MM.  de  ChAtcaiMjiron,  Jules Taachereau  and  L.  J.  N.  de  Monmerque, 
with  a  Aottce  on  Tallcrnant  by  Monmcrqu^  A  third  edition  (6  vols. 
1872)  contains  a  notice  by  I^altn  Paris.  Tallemant  had  begun 
Mimoires  pour  la  Hfjtnu  d'Anne  A*Avtncki,  but  the  manuscript 
has  not  been  found. 


TALLBTRAKD-rillCMlin,  GHABU8  HAUUCB  DB  (1754- 
1838),  Frencb  diplomatist  and  statesman,  was  bom  at  Paris  on 
the  13th  of  February  X7S4»  though  some  accounts  give  the  date 
as  the  2nd  of  February.  His  father  was  Lieutenant-General 
Charles  Daniel  de  Talleyrand<P£rigord,  and  his  mother  was 
Alexandrine  (nA)  de  Damas  Antigny.  His  parents,  descended 
from  ancient  and  powerful  families,  were  in  constant  attendance 
at  the  court  of  Louis  XV.,  and  (as  waa  generally  the  case  then 
in  their  class)  negleaed  the  child.  In  his  third  or  fourth  year, 
while  under  the  care  of  a  nurse  in  Paris,  he  fell  from  a  cheat  of 
drawers  and  injured  his  foot  for  life.  This  accident  darkened 
his  prospects,  for  though  by  the  death  of  bis  elder  brother  be 
should  have  represented  the  family  and  entered  the  anny»  yet 
he  forfeited  the  rights  of  primogeniture,  and  the  profession  of 
arms  was  thenceforth  closed  to  him.  Entrusted  to  the  care  of 
his  grandntothet  at  Chalais  in  Pirigord,  he  there  received  the 
only  kind  treatment  which  he  experienced  in  his  early  life,  and 
was  ever  grateful  for  it.  He  was  removed  at  the  age  of  eight 
to  the  CoUdge  d'Harcourt  at  Paris  (now  the  Lycte  St  Louis)i 
where  his  rich  inteUectual  gifts  enabled  him  to  make  good  hy 
private  study  the  defects  of  the  training  there  imparted.  At 
the  age  of  twelve  he  fell  ill  of  smallpox,  but  his  parents  showed 
little  or  DO  interest  in  his  recovery.  Destined  for  the  church 
by  the  family  council  which  deprived  him  of  his  birthright,  he 
was  sent  when  about  thirteen  years  of  age  to  St  Sulpice,  where 
he  conceived  a  dislike  of  the  doctrines  and  discipline  thrust 
upon  him.  After  a  visit  to  his  uncle,  the  archbishop  of  Rcioo, 
he  returned  to  St  Sulpioe  to  finish  his  preliminary  training  for 
the  church,  but  in  his  spare  time  he  read  the  works  of  Mon- 
tesquieu, Voltaire,  and  other  writers  who  were  beginning  to 
undermine  the  authority  of  the  aiwUn  rigimCy  both  in  church 
and  state.  As  subdeaoon  he  witnessed  the  coronation  of 
Louis  XVI.  at  Reims,  but  he  did  not  take  priest's  orders  until 
four  years  later.  Recent  researches  into  his  early  life  discredit 
most  of  the  stories  that  have  been  told  respecting  his  profligacy 
and  his  contempt  for  the  claims  of  the  dxurch;  and  it  is  ad« 
mittcd  that,  while  rejecting  her  authority  in  the  sphere  of  dogma 
and  intellect,  he  observed  the  proprieties  of  life  (gambling  being 
then  scarcely  looked  on  as  a  vice)  and  rc^)ected  the  outward 
observances  of  religion. 

During  his  life  at  Paris  he  had  opportunities  of  mixing  in  the 
drdes  of  the  philosophers  and  of  others  who  frequented  the 
salon  of  Madame  de  Genlis,and  he  thiere  formed  those  ideas  in 
favour  of  political  and  aoc^  reform  which  he  retained  throu|^ 
life.  After  taking  his  licentiate  in  theology  in  March  1778,  he 
gave  little  m<Mre  attention  to  theolo^ucal  studies.  Nevertbelcsa 
the  acuteness  <rf  his  powers,  added  no  doubt  to  his  social  position, 
gained  for  him  in  the  year  1780  the  position  of  agent-i;eneral  of 
the  deigy  of  France,  in  which  capacity  he  had  to  perform 
important  administrative  duties  respecting  the  relations  of  the 
clergy  to  the  civil  power.  The  growing  claims  of  the  state  on 
the  exchequer  of  the  clergy  made  his  duties  responsible,  his 
colleague  as  agent-general  being  of  little  use.  At  the  extras 
ordinary  assembly  of  the  clergy  in  1782  he  made  various,  pro- 
posals, by  one  of  which  he  sought,  though  in  vain,  to  redress  the 
most  ghuring  grievances  of  the  underpaid  curit.  Though  the 
excellence  of  his  work  as  agent-general  in  the  years  1780-86 
was  fully  acknowledged,  and  earned  him  a  special  gift  of  31^000 
livres,  yet  he  did  not  gain  a  bishopric  until  the  beginning  of  the 
year  1789,  probably  because  the  king  disliked  1dm  as  a  free* 
thinker.  He  now  became  bishop  of  Autun,  with  a  stipend  of 
23,000  livres,  and  was  installed  on  the  i  sth  ol  Macch. 

The  first  rumblings  of  the  revolutionary  atorm  were  making 
themselves  heard.  The  elections  for  the  Sutes  General  were 
soon  to  take  place;  and  the  first  imporUnt  act  of  the  new 
bishop  was  to  draw  up  a  manifesto  or  programme  of  the  reforms 
which  he  desired  to  see  carried  out  by  the  States  General  of 
Ftance.  It  comprised  the  following  items:  the  formation  of  a 
constitution  which  wonld  strengthen  the  monarchy  by  calling 
to  it  the  support  of  the  whole  nation,  the  drafting  of  a  scheme 
of  local  self-government  on  democratic  lines,  the  reform  of  the 
administration  of  justice  and  of  the  .criminal  law,  and  tJM 
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aboKtioft  o!  the  mott  burdenaome  <A  feodil  and  daas  privilegea. 
This  prognmine  was  ad<^ted  by  the  clergy  of  his  diocese  as 
their  mMt,  or  book  of  inatractioos  to  their  representative  at 
the  States  General,  namely  Talleyrand  himself. 

His  inflnenm  in  the  estate  of  the  clergy,  however,  was  cast 
against  the  union  of  the  three  estates  in  a  single  assembly,  and 
he  voted  In  the  minority  of  his  order  which  in  the  middle  of 
June  opposed  the  merging  of  the  clergy  in  the  National  Assembly. 
The  fpily  of  the  court,  and  the  weakness  of  Louis  XVI.  at  that 
crii^  probdily  convinced  him  that  the  cause  of  moderate  refonn 
and  tjie  framing  of  a  bicameral  constitution  on  the  model  of  that 
of  Eiogjand  were  hopeless.  Thereafter  he  inclined  more  and 
mone  to  the  democratic  side,  though  for  the  present  he  concerned 
himself  mainly  with  financial  questions.  In  the  middle  of 
July,  be  was  chosen  as  one  of  the  committee  to  prepare  a  draft 
of  a  constitution;  and  in  the  session  of  the  Assembly  which 
Mirabeau  termed  the  orgie  of  the  abolition  of  privileges  (4tb  of 
August)  he  intervened  in  favour  of  discrimination  and  justice. 
O9  the  loth  of  October,  that  is,  four  days  after  the  insurrection  of 
women  and  the  transference  of  the  king  and  court  to  Paris,  he 
propesed  to  the  Assembly  the  confiscation  of  the  lands  of  the 
CbuTch  to  the  service  of  the  nation,  but  on  terms  rather  less 
rigorous  than  those  in  which  Mirabeau  iq.v.)  carried  the  proposal 
into  effect  on  the  and  of  November.  He  identified  himself  in 
general  with''  the  Left  of  the  Assembly,  and  supported  the  pro- 
posed departmental  system  which  replaced  the  old  provincial 
system  eariy  in  1790.  At  the  federation  festival  of  the  14th 
of  July  1790  (the  "  Feast  of  Pikes  ")  he  officiated  at  the  altar 
reared  in  the  middle  of  the  Champ  de  Mars.  This  was  his  last 
public  celebration  of  mass.  For  a  brilliantly  satirical  but  not 
wholly  fair  reference  to  the  part  then  played  by  Talleyrand, 
the  reader  should  consult  Carlyle's  Prenek  RewdUUicnt  vol.  ii., 
bk.  I.,  ch.  12.  The  course  of  evenU  harmonised  with  the  anti- 
clerical views  of  Talleyrand,  and  he  gradually  loosened  the  ties 
that  bound  him  to  the  church.  He  took  little  part  in,  though 
be  probably  sjrmpathized  with,  the  debates  on  the  measure  known 
as  the  Civil  Constitution  of  the  Clergy,  whereby  the  sUte  enforced 
its  authority  over  the  church  .to  the  detriment  of  its  allegiance 
to  the  pope.  When  the  Assembly  sought  to  impose  on  its 
members  an  oath  of  obedience  to  the  new  decree,  Talleyrand 
and  three  other  bishops  complied  out  of  the  thirty  who  had 
seats  in  the  Assembly.  The  others,  followed  by  the  greater 
number  of  Uie  clergy  throughout  France,  refused,  and  thence- 
forth looked  on  Talleyrand  as  a  schismatic  He  did  not  long 
continue  to  officiate,  as  many  of  the  so-called  *'  constitutional " 
clergy  did;  for,  on  the  aist  of  January  1791,  he  resigned  the 
see  of  Autun,  and  in  the  rnonth  of  March  was  placed  under  the 
ban  of  the  church  by  the  pope. 

Just  before  his  resignation  he  had  been  elected,  with  Mirabeau 
and  Siey^  a  member  of  the  department  of  Paris;  and  in  that 
capacity  did  useful  work  for  some  eighteen  months  in  seckiiig 
to  support  the  cause  of  order  in  the  turbulent  capital.  Though 
he  was  often  on  strained  terms  with  Mirabeau,  yet  his  views 
generally  coincided  with  those  of  that  statesman,  who  is  said 
on  his  death-bed  (and  of  April  1791)  to  have  communicated  to 
him  his  opinions  on  domestic  and  international  affairs,  especially 
advising  a  close  understanding  with  Engbmd.  Talleyrand's 
reputation  for  immorality,  however,  was  as  marked  as  that  of 
Mirabeau.  While  excelling  him  in  suppleness  and  dexterity, 
he  lacked  the  force  of  character  possessed  by  the  great  "  tribune 
of  the  people";  and  his  influence  was  gradually  eclipsed  by 
that  of  the  more  ardent  and  determined  champions  of  democ- 
racy, the  Girondins  and  the  Jacobins.  In  the  dosing  days  of 
the  first  or  Constituent  Assembly,  Talleyrand  set  forth  (loth 
of  September  1791)  his  ideas  on  national  education.  Education 
was  to  be  free,  and  to  lead  up  to  the  university.  In  place  of 
dogma,  the  elements  of  religion  were  alone  to  be  taught. 

Debamd  from  election  to  the  second  National  Assembly 
(known  as  the  Legislative)  by  the  self-denying  ordinance  passed 
by  the  "  constituents,"  Talleyrand,  at  the  close  of  i79r,  sought 
to  enter  the  sphere  of  diplomacy  for  which  his  mental  qualities 
and  his  clerical  training  furnished  him  with  an  admirable 


equipment.    The  condition  of  affairs  on  the  contfaient 
to  French  enthusiasts  to  presage  an  attack  by  the  other  Powers 
on  France.    In  reality  those  Powers  were  far  more  occupied 
with  the  Polish  and  Eastern  questions  than  with  the  affairs  of 
France;  and  the  dedaration  of  Pilnitz,  drawn  up   by  the 
sovereigns  of  Austria  and  Prussia,  wKich  appeared  to  threaten 
France  with  intervention,  was  recogniied  by  all  weU-informed 
persons  to  be  "  a  loud-sounding  nothing."    The  French  foreign 
minister,  Ddessart,  bdieved  that  he  would  checkmate  all  the 
efforts  of  the  iwtigris  at  the  continental  courts  provided  that 
he  could  confirm  Pitt  in  his  intention  of  keeping  England  neutral. 
For  that  purpose  Delessart  sent  Talleyrand,  well  known  for  his 
Anglophil  tendencies,  to  London,  but  in  the  unofficial  or  semi- 
official capadty  which  was  rendered  necessary  by  the  decree  of 
the  Constituent  Assembly  referred  to  above.  Talleyrand  arrived 
in  London  on  the  24th  of  January  179a,  and  found  public 
opinion  so  far  friendly  that  he  wrote  off  to  Paris,  *'  Bdieve  me, 
a  rapprockemeiU  with  England  is  no  chimera."    Pitt  received 
him  cordially;  and  to  GrenviUe  the  envoy  stated  his  hope  that 
the  two  free  nations  would  enter  into  close  and  friendly  relations, 
each  guaranteeing  the  other  in  the  possession  of  its  existing 
territories,  India  and  Ireland  being  included  on  the  side  of 
Britain.    After  some  delay  the  British  govenmient  dedded  to 
return  no  definite  answer  to  this  proposal,  a  result  due,  as 
Talleyrand  thought,  to  the  Gallophobe  views  of  King -George 
and  of  the  ministers   Camden    and    Tburlow.    Tklleyrand, 
however,  was  convinced  that  Great  Britain  would  not  intervene 
against  France  unless  the  latter  attacked  the  Dutch  Netherlands. 

He  returned  to  Paris  on  the  loth  of  March  to  persuade  the 
foreign  minister  (Dumouriez  now  held  that  post)  of  the  need  d 
having  a  fully  accredited  ambassador  at  London.  The  ex- 
Marquis  Chauvelix\  was  appointed,  with  Talleyrand  as  adviser. 
The  situation  became  more  complex  after  the  19th  of  April, 
when  France  declared  war  against  Austria  and  prepared  to 
invade  the  Austrian  or  Belgic  Netherlends.  Owing  to  certain 
indiscretions  of  Chauvelin  and  the  growing  unpopularity  of  the 
French  in  England  (espedally  after  the  disgraceful  day  of  the 
aoth  of  June  at  the  Tuileries),  the  mission  was  a  failure;  but 
Talleyrand  had  bad  some  share  in  confirming  Pitt  in  his  policy 
of  neutrality,  even  despite  Prussia's  overtures  for  an  alliance 
against  France.  After  Talleyrand's  return  to  Paris  early  in 
July  (probably  in  order  to  sound  the  situation  there)  matters 
went  from  bad  to  worse.  The  overthrow  of  the  monarchy  on 
the  roth  of  August  and  the  September  massacres  rendered 
hopeless  aU  attempts  at  an  enUnU  cordiale  between  the  two 
peoples;  and  the  provocative  actions  of  Chauvelin,  undertaken 
in  order  to  curry  favour  with  the  extremists  now  in  power  at 
Paris,  undid  all  the  good  accomplished  by  the  tact  and  modera- 
tion of  Talleyrand.  The  latter  now  sought  to  escape  from 
France,  where  events  were  becoming  intolerable;  and  after 
some  unsuccessful  attempts  to  obtain  a  passport  to  leave  Paris, 
he  succeeded  on  the  14th  of  September  and  landed  in  England 
on  the  ajrd,  avowedly  on  private  business,  but  still  animated 
by  the  hope  of  averting  a  rupture  between  the  two  governments. 
In  this  he  failed.  The  provocative  actions  of  the  French  Con- 
vention, espedally  thdr  setting  aside  of  the  rights  of  the  Dutch 
over  the  estuary  of  the  Scheldt,  had  brought  the  two  nations 
to  the  brink  of  war,  when  the  execution  of  Louis  XVI.  (axst  ol 
Jan.  1793)  made  it  inevitable.  Talleyrand  was  expelled  from 
British  soil  and  made  bis  way  to  the  United  States.  There  he 
spent  thirty  months  in  a  state  of  growing  uneasiness  and  dis- 
content with  his  surroundings. 

The  course  of  events  after  the  Thermidorian  reaction  of  July 
Z794  favoured  his  return  to  France.  Thanks  to  the  efforts  oif 
Daunou  and  others  his  name  was  removed  from  the  list .  of 
imigris,and  he  set  sail  for  Europe  in  November  1795.  Landing 
at  Hamburg  in  the  January  foUowIng,  he  spent  some  timf  there 
in  the  coqipany  of  his  friends  Madame  de  Genlis  and  Remhardi 
and  when  party  rancour  continued  to  abate  at  Paris,  he  returned 
thither  in  September.  After  a  time  marked  by  some  pecuniary 
embarrassment,  he  was  recommended  by  Madame  de  StaQ^  to 
the  Director  Barras  for  the  post  of  minister  of  foreign  affaiiB. 


\ 


TALLEYlBAtm 


375 


His  ckims  on  the  attention  of  the  Disecton  had  been  strengtliened 
by  his  reading  two  papers  before  the  French  Institute,  the  first 
on  the  commercial  relations  between  England  and  the  United 
Sutes  (m  the  sense  xefcrxed  to  above),  and  the  second  on  the 
advantages  to  be  derived  from  new  colonies.    In  the  latter 
theve  occurred  the  suggestive  remarks  that,  whereas  revolutions 
made  men  prematurely  old  and  weary,  the  work  of  colonization 
tended  to  renew  the  youth  of  nations.    France,  he  observed, 
seeded  the  spur  to  practical  energy  whidi  the  Americans  bad 
at  band  in  the  effort  to  subdue  the  difficulties  placed  in  their 
way  by  nature.   Similar  efforts  would  tend  to  make  Frenchmen 
forget  the  past,  and  would  at  tbe  same  time  supply  an  outlet 
for  the  poor  and  discontented.    The  practical  statesmanship 
contained  In  these  papers  raised  Talleyrand  in  poblio  estitti»* 
lion;  and,  thanks  to  the  efforts  above  named,  he  gained  the 
post  of  foreign  minister,  entering  on  his  duties  in  July  1797. 
'    Bonaparte  by  his  victories  over  the  Austrians  in  Italy  and 
Styria  had  raised  the  French  republic  to  heights  of  power  never 
dreamed  of,  and  now  desired  to  impose  on  the  emperor  terms 
of  peace,  to  which  the  Directors  demurred.   Talleyrand,  despite 
the  weakness  of  his  own  position  (he  was  as  yet  little  more  than 
the  chief  clerk  of  his  department),  soon  came  to  a  good  under- 
standing with  the  general,  and  secretly  expressed  to  him  his 
satisfaction  at  tbe  terms  which  the  Utter  dictated  at  Campo 
Formio  (r7th  of  October  1797)-    The  coup  d'&at  of  Fructidoe 
(September  1797)  had  perpetuated  the  Directory  and  led  to 
the  exclusion  of  tJie  two  **  moderate  "  members,  Camot  and 
Barth€l6my;  but  Talleyrand  saw  that  power  belonged  really  to 
the  general  who  had  biougbt  about  the  coup  d^itat  in  favour  of 
the  Jacobinical  Directors  headed  by  Barras. 
^  Alter  tbe  rupture  of  tbe  peace  negotiatrons  with  England, 
which  resulted  from  the  amp  d*iUU  df  Fructidor,  the  poUcy  of 
France  became  more  warlike  and  aggresuve.    The  oorupation 
of  Rome  and  of  Switzerland  by  the  French  troops  and  the  events 
of  Bonaparte's  Egyptian  expedition  (see  Napoleon  I.)  brought 
about  a  renewal  of  war  on  the  continent,  but  with  these  new 
developments  Talleyrand  had  little  or  no  connexion.     His 
powers  as  minister  were  limited,  and  he  regretted  the  extension 
of  the  area  of  war.    Moreover,  in  the  autumn  of  1797  his  reputa- 
tion for  political  morality  (never  very  bright)  was  overclouded 
by  questionable  dealings  with  the  envoys  of  the  United  States 
sent  to  arrange  a  peaceful  settlement  of  certain  disputes  with 
France.    The  investigations  of  the  most  recent  of  Talleyrand's 
biographers  tend  to  show  that  the  charges  made  against  him  of 
trafficking  with  the  envoys  have  been  overdrawn  j  but  all  his 
apologists  admit  that  irregularities  occurred.    Talleyrand  re- 
fused to  clear  himself  of  the  charges  made  against  him  as  his 
friends  (especially  Madame  de  StaSl)  nrged  him  to  do;  and  tbe 
incident  probably  told  against  his  chances  of  admission  into 
the  Directory,  which  were  discussed  in  the  summer  of  1798. 
A  year  later  he  resigned  the  portfolio  for  foreign  affairs  (20th 
of  July  1 799),  probably  because  he  foresaw  the  iiAmlnent  collapse 
of  the  Directory.    If  so,  iiis  premonitions  were  correct.    Their 
realization  was  assured  by  the  return  to  France  of  the  ''  Con- 
queror of  the  East "  in  October.    The  general  and  the  diplo- 
matist soon  came  to  an  understanding,  and  Talleyrand  tact- 
fully brought  about  the  alliance  between  Bonaparte  and  Sieyte 
{q.v.)  (then  the  most  influential  of  the  five  Directors)  which 
paved  the  way  for  the  coup  d'etat  of  Bromaire  (see  French 
Revolution  and  Napoleom  I). 

Talleyrand's  share  in  the  actual  events  of  the  i8th,  19th 
Brumaire  (9th,  loth  of  November)  1799  was  limited  to  certain 
dealings  with  Barras  on  the  former  of  those  days>.  About 
midday  he  took  to  Barras  a  letter,  penned  by  7k«derer,  re- 
questing him  to  resign  his  post  as  Director.  By  what  means 
Talleyrand  brought  him  to  do  so,  whether  by  persuasion,  threats 
or  bribes,  is  not  known;  but  on  that  afternoon  Barras  left 
Paris  under  an  escort  of  «oldiers.  With  the  more  critical  and 
exciting  events  of  the  19th  of  Brumaire  at  St  Cloud  Talleyrand 
had  no  direct  connexion,  but  he  had  made  all  his  preparations 
for  flight  in  case  the  blow  failed.  His  reward  for  helping  on  the 
winning  cause  was  tbe  ministiy  for  foreign  affairs,  which  be 


held  from  the  dose  of  Deoepaber  179900  to  the  summer  of  1807. 
In  the  great  work  Of  reconstruction  of  France  now  begun  by 
the  Fust  Cooaul,  Talleyrand  played  do  unimportant  part.  His 
great  aim  was  to  bring  about  peace,  both  international  and 
internal.  He  had  a  lumd  in  the  pacific  overtures  which  Bona* 
parte,  eariy  In  tbe  year  1800,  sent  to  the  court  of  London;  and, 
whatever  may  bave  been  the  motives  of  the  Fiist  Qmsul  in 
sending  tbem,  it  is  •certain  that  Talleyrand  regretted  their 
failure.  After  the  battle  of  Marengo  an  Austrian  envoy  had 
come  to  Paris  in  response  to  a  proposal  of  Bonaparte,  and 
Talleyrand  persuaded  him  to  sign  terms  of  peace.  Tbcse  were 
Indignantly  repudiated  at  Vienna,  but  peace  was  made  between 
the  two  Foweis  at  Lun£viUe  on  the  9th  of  February  1801. 

As  regards  French  affaim,  Talleyrand  used  his  influence  to 
help  on  the  repeal  of  the  vexatious  laws  against  imtgris,  non- 
juring  priests,  and  the  royalists  of  the  west.  He  was  also  in 
full  empathy  with  the  poliqr  which  led  up  to  the  signature  of 
the  Ooncordat  oi  1801-2  with  the  pope  (see  Concobdat);  but 
it  Is  probable  that  he  had  a  hand  in  the  questionable  intrigues 
which  acoompamed  the  closing  parts  of  that  complex  and 
difficult  negotiation.  At  the  end  of  June  1802  the  pope  removed 
Talleyrand  from  the  ban  of  excommunication  and  allowed  him 
to  revert  to  the  secular  state.  On  the  loth  of  September  1805, 
owing  to  pressure  put  on  him  by  Bonaparte,  he  married  Madame 
Grand,  a  ditorcSe  with  whom  he  had  k>ng  been  living. 

During  the  meeting  of  Italian  notables  at  Lyons  early  in  x8os 
Tall^rand  was  serviceable  in  manipulating  SlBzIts  in  the  way 
desired  by  Bonaparte  and  it  is  known  that  the  foreign  minbter 
suggested  to  them  the  desirability  of  appointing  Bonaparte 
president  of  the  Cisalpine  Republic,  which  was  thenceforth'  to 
be  called  the  Italian  Republic.  In  the  negotiations  for  peace 
with  England  whidi  went  on  at  Amiens  during  the  winter  of 
1801-2  Talleyrand  had  no  direct  share,  these  (like  those  at 
LundviUe)  behsg  transacted  by  Napoleon's  eldest  brother,  Joseph 
Bonaparte  (7.V.).  On  the  other  hand  he  hdped  the  First  Constd 
in  assuring  French  supremacy  in  Switzerland,  Italy  and  Germany. 
In  Germany  the  indemnification  of  the  princes  who  lost  all  their 
lands  west  of  the  Rhine  was  found  by  secularizing  and  absorbing 
the  ecclesiastical  states  of  the  empire.  This  unscrupulous 
proceeding,  known  as  the  Secularizations  (February  1803),  was 
carried  out  largely  on  lines  laid  down  by  Bonaparte  and  Talley- 
rand; and  the  latter  is  known  to  have  made  hirge  sums  of 
money  by  trafficking  with  the  daimants  of  church  lands. 

"While  hdping  to  esublish  French  supremacy  in  neighbouring 
states  and  assisting  Bonaparte  in  securing  the  title  of  First 
Consul  for  life,  Talleyrand  sought  all  means  of  securing  the 
permanent  wdfare  of  France.  He  worked  hard  to  prevent  the 
rupture  of  the  peace  of  Amiens  which  occurred  in  May  2803, 
and  he  did  what  he  could  to  prevent  the  sale  of  Louisiana  to 
the  United  States  earlier  in  the  year.  These  events,  as  he 
saw,  told  against  the  best  Interests  of  France  and  endangered  the 
gains  which  she  had  secured  by  war  and  diplomacy.  Thereafter 
he  strove  to  moderate  Napoleon's  ambition  and  to  preserve  the 
European  system  as  far  as  possible.  The  charges  of  duplidty 
or  treachery  made  against  the  foreign  minister  by  Napoleon's 
apologists  are  in  nearly  all  cases  unfounded.  This  is  espedally 
so  in  the  case  of  the  execution  of  the  due  d'Enghien  (March  1804), 
which  Talleyrand  disapproved.  The  evidence  against  him 
rests  on  a  document  which  is  now  known  to  have  been  forged. 
On  the  assumption  of  the  imperial  ride  by  Napoleon  in  May 
1804,  Talleyrand  became  grand  chamberlain  of  the  empire, 
and  recdved  dose  on  500,000  francs  a  year. 

Talleyrand  had  rarely  succeeded  in  bending  the  will  of  the 
First  Consul.  He  altogether  failed  to  do  so  with  the  Emperor 
Napoleon.  His  efforts  to  induce  his  master  to  acoord  lenient 
terms  to  Austria  in  November  1805  were  futile;  and  he  kiokcd 
on  helplessly  while  that  Power  was  crushed,  the  Holy  Roman 
Empire  swept  away,  and  the  Confederation  of  the  Rhine  set 
up  in  central  Europe.  In  the  bargainings  which  accompanied 
this  last  event  Talleyrand  is  believed  to  have  reaped  a  rich 
harvest  from  the  German  princes  most  nearly  concerned.  On 
the  6th  of  July  1806  Napoleon  conferred  on  his  minister  thb 
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title  of  prince  of  Bcnevait»)  s  ptpil  fief  in  the  Neapolitan 
territory. 

In  the  n^otiatjona  w&h  En^and  ^ridch  went  on  in  the 
summer  of  1806  Talleyrand  had  not  a  free  hand;  they  came 
to  nought,  as  did  those  with  Russia,  which  had  led  up  to  the 
signature  of  a  Franco-Russian  treaty  at  Paris  by  d'Oubril  which 
was  at  once  disavowed  by  the  tsar.  The  war  with  Prussia  and 
Russia  was  ended  by  the  treaties  of  Tilsit  (7th  and  9th  of  July 
1807).  Tslleyrand  had  a  hand  only  in  the  later  devek^ments 
of  these  negotiations;  and  it  has  been  shown  that  he  cannot 
have  been  the  means  <rf  revealing  to  the  British  govemment 
the  secret  arrangements  made  at  Tikit  between  France  and 
Russia,  though  h^  private  enemies,  among  them  Fouch6,  have 
cfaaxged  him  with  acting  as  traitor  in  this  affair. 

TaUeynad  had  long  been  weaiy  of  serving  a  master  whose 
pdicy  he  more  and  more  disapproved,  and  after  the  return 
from  Tilsit  to  Paris  he  resigned  office.  Nevertheless  Napoleon 
retained  him  in  the  council  and  took  him  with  him  to  the  inter- 
view with  the  Emperor  Alexander  I.  at  Erfurt  (September 
1808).  There  Talleyrand  secretly  advised  that  potentate  not 
to  join  Napoleon  in  putting  fttcssure  on  Austria  in  the  way 
desired  by  the  French  emperor;  but  it  is  well  known,  that 
Alexander  was  of  that  opinion  before  Tallesnand  tendered  the 
advice.  Talleyrand  diaipproved  of  the  Spanish  policy  of 
Napoleon  which  culminated  at  Baycmne  in  May  x8o8;  and  the 
stories  to  the  contrary  may  in  all  probability  be  dismissed  as 
idle  rumours.  It  is  also  hard  to  believe  the  statement  in  the 
Talleyrand  Memoirs  that  the  ez-foreign  minister  urged  Napoleon 
to  occupy  Catalonia  until  a  maritime  peace  could  be  arranged 
with  England.  On  Talleyrand  now  fdl  the  disagreeable  task 
of  entertaining  at  his  new  mansion  at  Valengay,  in  Touraine,  the 
Spanish  princes  virtually  kidnapped  at  Bayonne  by  the  emperor, 
lliey  remained  there  until  March  1814.  At  the  dose  of  x8o8, 
while  Napoleon  was  in  Spain,  TaUeyiand  entered  into  certain 
relations  with  his  former  rival  Fouch^  (9-v«)>  which  aroused  the 
solicitude  of  the  emperor  and  hastened  his  return  to  Paris. 
He  subjected  Talleyrand  to  violent  reproaches,  which  the 
ez*miirister  bore  with  his  usual  ironical  calm. 

After  the  Danubian  campaign  of  1809  and  the  divorce  of 
Josephine,  Talleyrand  used  the  influence  which  he  stOl  possessed 
in  the  imperial  council  on  behalf  xA  the  choice  of  an  Austrian 
consort  for  his  master,  for,  like  Mettemich  (who  is  said  first  to 
have  rxMWted  the  proposal),  he  saw  that  this  would  safeguard 
the  interests  of  the  Habsburgs,  whose  influence  he  felt  to  be 
essential  to  the  wdfarfe  of  Europe.  He  continued  <fuietly  to 
observe  the  course  of  events  during  the  disastrous  years  x8x»-x3; 
and  even  at  the  begiiming  of  the  Moscow  campaign  he  summed 
up  the  situation  in  the  words,  *'  It  is  the  beginning  of  the  end." 
Eariy  in  18x4  he  saw  N^)oleon  for  the  last  time;  the  emperor 
upbraided  him  with  the  words:  "  You  are  a  coward,  a  traitor, 
a  thief.  You  do  not  even  believe  in  God.  You  have  betrayed 
and  deceived  everybody.  You  would  seU  even  your  own  father." 
Talleyrand  listened  unmoved,  but  afterwards  sent  in  his  resigna- 
tion of  his  seat  on  the  coundl.  It  was  not  accepted.  He  had 
no  share  in  the  negotiations  of  the  congress  of  Ch&tiUon  in 
February-March  x8x4.  On  the  surrender  of  Paris  to  the  alUes 
(30th  of  March  18x4),  the  Emperor  Alexander  I.  took  up  his 
abode  at  the  h6tel  Talleyrand,,  and  there  occurred  the  conference 
wherein  the  statesman  persuaded  the  victorious  potentate  that 
the  return  of  the  Bourb<ms  was  the  only  possible  solution  of 
the  French  problem,  and  that  the  principle  of  legitimacy  alone 
would  guarantee  Europe  against  the  aggrandisement  of  any 
one  state  or  house.  As  he  phrased  it  in  the  Talle3rrand  Mtmoirs: 
**  The  house  of  Bourbon  alone  could  cause  France  nobly  to 
conform  once  more  to  the  happy  limits  indicated  by  policy  and 
by  nature.  With  the  house  of  Bourbon  France  ceased  to  be 
gigantic  in  order  to  be  great."  These  argumenU,  reinforced 
by  those  of  the  royalist  agent  de  VitroUes,  convinced  the  tsar; 
and  Talleyrand,  on  the  ist  of  April,  convened  the  French  senate 
(only  64  members  out  of  140  attended),  and  that  body  pro- 
nounced that  Napoleon  had  forfeited  the  crown.  Ten  days 
later  the  fallen  emperor  recoKniaed  the  inevitable  and 


the  A^  of  Abdication  at  Foatalnebleatt.  The  next  effort  of 
Talleyrand  was  to  screen  France  under  the  pxindple  of  legitimacy 
and  to  prevent  the  scheme  of  partition  on  which  several  of  the 
German  statesmen  were  bent.  Thanks  mainly  to  the  suppMt 
of  the  tsar  and  of  England  these  schemes  were  foiled;  and 
France  emerged  from  her  disasters  with  frontiers  which  were 
practically  tlMse  of  X793. 

At  the  oangress  of  Vienna  (x8x4-x5)  for  the  settlement  of 
European  nSam,  Talleyraad,  as  the  representative  of  the 
restored  house  of  Bourbon  in  France,  managed  adroitly  to  break 
up  the  league  of  the  Powers  (framed  at  Chaumont  in  February 
18x4)  and  assisted  in  forming  a  secret  alliance  between  England, 
Austria  and  France  in  order  to  prevent  the  complete  absorption 
of  Pbhmd  by  Russia  and  of  Saxony  by  Prussia.   Th(f  i»ew  triple 
alliance  had  the  effect  of  lessening  the  demands  of  those  Powers, 
and  of  leading  to  the  well-known  territorial  compromise  of  X615, 
Everything  was  brought  into  a  state  of  uncertainty  once  more 
by  the  escape  of  Napoleon  from  Elba;  but  the  events  of  the 
Hundred  Days,  in  which  TalleyxAnd  had  no  share — he  remained 
at  Vienna  until  the  loth  of  June— brought  in  the  Bourbons  once 
more;  and  Talleyrand's  plea  for  a  magnanimous  treatment  ci 
France  under  Louis  XVIII.  once  more  prevailed  in  all  important 
matters.    On  the  9th  of  July  X815  he  became  foreign  minister 
and  president  of  the  coundl  under  Louis  XVIIL,  but  diplo- 
matic and  other  difficulties  led  him  to  resign  his  appointment 
on  the  23rd  of  September  18x5,  Louis,  however,  nanaing  him 
high  chamberlain  and  according  him  an  annuity  of  xoo,ooo 
francs.    The  rest  of  his  life  calls  for  little  notice  except  that 
at  the  time  of  the  July  Revolution  of  1830,  which  unseated  the 
cider  branch  of  the  Bourbons,  he  ui;gcd  Louis  Philippe,  duke  of 
Orleans  iq.v.),  to  take  the  throne  offered  to  him  by  popular 
acclaim.  The  new  sovereign  offered  him  the  pK>nfolio  for  foreign 
affairs;  but  TaUeyrand  signified  his  preference  for  the  embassy 
in  London.   In  that  capadty  he  took  an  important  part  in  the 
negotiations  respecting  the  founding  of  the  new  kingdom  of 
Belgium.    In  April  1834  he  crowned  his  diplomatic  career  by 
signing  the  treaty  which  brought  together  as  allies  France, 
Great  Britain,  Spain  and  Portugal;  and  in  the  autumn  of  that 
year  he  resigned  his  embassy.    During  his  last  days  he  signed 
a  paper  signifying  his  reconciliation  with  the  Roman  Catholic 
Church  and  his  regret  for  many  of  his  early  actions.    The  king 
visited  his  death-bed.    His  death,  on  the  17th  of  May  X838, 
called  forth  widespread  expressions  of  esteem  for  the  statesman 
who  had  rendered  such  great  and  varied  services  to  bis  country. 
He  was  buried  at  Valengay.    He  had  been  separated  from  the 
former  Madame  Grand  in  181 5  and  left  no  heir. 

Under  all  the  inconsistencies  of  TaJleyrand's  career  there  lies 
an  aim  as  steadily  consistent  as  that  wrhich  inspired  his  contem- 
porary, Lafayette.  They  both  loved  France  and  the  cause  of 
constitutional  liberty.  Talleyrand  believed  that  he  served 
those  causes  best  by  remaining  in  office  whepever  possible,  and 
by  guidiitg  or  moderating  the  actions  of  his  chiefs.  He  lived 
to  see  the  triumph  of  his  prindplcs;  and  no  Frenchman  of  that 
age  did  so  much  to  repair  the  mischief  wrought  by  fanatics  and 
autocrats.  In  the  (pinion  of  enlightened  men  this  will  mitigate 
the  censures  that  must  be  passed  on  him  for  his  laxity  in  matters 
finandal.  If  he  enriched  himself,  he  also  helped  to  save  France 
from  ruin  at  more  crises  than  one.  In  private  life  his  ease  of 
bearing,  friendliness,  and,  above  all,  his  inexhaustible  fund  of 
humour  and  irony,  won  him  a  large  circle  of  friends;  and  judges 
so  exacting  as  Mmes  de  Stael  and  de  Rimusat  and  Lord 
Brougham  avowed  their  delight  in  his  society. 

By  a  codidl  added  to  his  will  on  the  I7th  of  March  1838  Talley- 
rand left  his  memoirs  and  papers  to  the  duchess  of  Dine  and  to  M. 
de  Bacourt.  The  latter  revised  them  with  care,  and  added  to  them 
other  pieces  emanating  from  Talleyrand.  They  were  not  to  be 
published  until  after  the  lapse  of  thirty  years  from  the  time  of 
Talleyrand's  death.  For  vanous  reasons  they  did  not  sec  the  light 
until  r 891.  This  is  not  the  place  in  •wluch  to  discuss  so  larse  a 
question  as  that  of  the  genuineness  of  the  MSmoires,  which,  indeed, 
IS  now  generally  admitted.  There  are,  however,  several  suspicious 
circumstances  which  tell  against  them  as  documents  of  the  first 
importance,  notably  these:  first  that  Talleyrand  is  known  to  have 
destroyed  many  of  bis  most  important  papers,  and  secondly  that 


TALLIEN— TALLIS 


377 


M.  de  Bacovrt  almost  certainly  diev  up  the  connected  narrative 
which  we  now  posses*  from  notes  which  were  in  more  or  leas  of  con- 
fusion. For  this  question  see  articles  by  M.  Chuquet  in  Ra.  eHHque 
d'kisioin  H  d$  liuircime,  25th  of  Mav  1891  (Paris) ;  also  articles  by 
others  in  the  Rev.  kislonqag,  vo\a.  xIviiL  ana  xlix.  (Paris);  also  in 
the  Quarlerty  Review,  No.  345  (London,  1891),  and  EMMhmik  Raiew, 
Vol.  174  (Lx>ndon,  1891);  by  P.  Bailleu  in  the  HiOonsche  Zeitsckrijl, 
vol.  IxyiiL  (Munich,  1893),  and  by  Albert  Sorel  in  his  Lectures 
Airtortgiics  (pp.  70-113). 

The  Talleyrand  MhHokes  were  edited  by  the  due  de  Bnogtie  b 
S  vols.  (Pans,  1891-a).  They  have  been  translated  into  English 
by  A.  Hall,  5  vols.  (London,  1891-3).  Of  his  letters  and  despatches 
the  followine  are  the  chief  collections: — G.  Pallain,  La  mission  de 
raUeyrand  d  Londres  en  17^  (P^uw.  1889).  and  Le  mimstin  de 
TaUeyrand  sous  le  DirecUnre  (Paris,  1891) ;  P.  Bcrtzand,  LeUres 
inidiUs  de  Talleyrand  d  NqpoUan,  1800-9  (Paris.  1889);  G.  Pallain, 
Talleyrand  el  Louis  XK///:  (Para.  1881).  and  Ambassade  de  Talley- 
rand A  Londres  (1830-1^).  2  vols.  (Paris.  1891). 

Among  the  biographieB,  or  Hographical  notices,  of  TaUeyiaad  the 
foDowing  are,  on  the  whole,  hostile  to  htm:  G.  Touchaia  Lafosse, 
Talleyrand,  kisloire  politique  et  wie  intime  (Paris,  1848) ;  G.  Michaud, 
HisL  politique  ft  privte  de  Talleyrand  (Paris,  1853):  A.  Pichot. 
Souvenirs  intimes  sur  Talleyrand  (Paris,  1870) :  Sainte-Beuve.  "  Tal- 
leyrand." in  Nouveaux  lundiSi  No.  xii. ;  and  Villemarest,  Talleyrand. 
The  estimate  of  him  of  Sir  H.  L.  E.  Buhver  Lytton  in  his  Historical 
Characters,  a  vols.  (London.  1867)  and  that  of  Lord  Brougham  in 
Hiitorical  Sketches  of  Statesmen^  a  vols.  (London,  1845.  new  editbn). 
are  better  balanced,  but  brief.  Of  recent  biographies  of  Talleyrand 
the' best  are  Lady  Blennerhasaet's  Talleyrand  (Berlin,  1894,  Eng. 
translation  by  F.  Clarke,  2  vols.  London,  1894);  Talleyrand,' a  Bio- 
graphical  Study^  by  Joseph  McCabe  (London,  1906) ;  and  Bernard  de 
Lacombe,  Xa  v%e  pmie  de  Talleyrand  C>9>o)'  (J*  Ul.  R.) 

TAtUBN,  JBAN  LAMBEBT  (1767-1830),  Ftencfa  Revola- 
tionist,  was  the  son  of  the  maUre  d*hdtel  of  the  marquis  de  Bercy, 
and  was  bom'  in  Paris.  The  marquis,  perceiving  the  boy's 
ability,  had  him  well  educated,  and  got  him  a  place  as  a  lawyer's 
cleric.  Being  much  exdted  by  the  first  events  of  the  Revolu- 
tion, he  gave  up  his  desic  to  enter  a  piinter's  office,  and  by  1791 
be  was  overseer  of  the  printing  department  of  the  MonHenr. 
While  thus  employed  he  conceived  the  idea  of  the  joumal-cjfiche, 
and  alter  the  arrest  of  the  king  at  Varennes  in  June  1791  he 
placarded  a  large  printed  sheet  on  all  the  walls  of  Paris  twice  a 
week,  under  the  title  of  the  Ami  des  Citoyem,  Jowiial  Jraternd. 

This  enterprise,  of  which  the  expenses  were  defrayed  by  the 
Jacobin  Qub,  made  him  well  known  to  the  revolutionary 
leaders;  and  he  made  himself  still  more  con^cuous  in  or- 
ganizing the  great  "  F£te  de  la  Libert6  "  on  the  rsth  of  April 
1793,  in  honour  of  the  released  Mdiers  of  Chfttean-Vietur,  with 
Collot  d'Herbois.  On  the  8th  of  July  1799,  he  was  the  spokes- 
man of  a  deputation  of  the  section  of  the  Place  Royale  which 
demanded  from  the  legislative  assembly  the  reinstatement  of 
the  mayor,  J6rome  P6tion,  and  the  ^ocureuTy  P.  L.  Manuel, 
and  he  was  one  of  the  most  active  popular  leaders  in  the  attack 
upon  the  Tuileries  on  the  xoth  of  August,  on  which  day  he  was 
appointed  secretary  or  clerk  to  the  revolutionary  commune  of 
I^aris.  In  this  capacity  he  exhibited  an  almost  feverish  activity ; 
he  perpetually  appeared  at  the  bar  of  the  assembly  on  behalf  of 
the  .commune;  he  annoimced  the  massacres  of  September 
in  the  prisons  in  terms  of  apology  and  praise;  and  be  sent  off 
the  famous  circular  of  the  3rd  of  September  to  the  provinces, 
reconomending  them  to  do  likewise.  He  had  several  persons 
imprisoned  in  order  to  save  them  from  the  fury  of  the  mob, 
and  protected  several  suspects  himself.  At  the  ck»e  -of  the 
month  he  resigned  his  post  on  being  elected,  in  spite  of  hb  youth, 
a  deputy  to  the  Convention  by  the  department  of  Seme-et-Oise, 
and  he  began  his  legislative  career  by  defending  the  conduct 
of  the  Commune  during  the  massacres.  He  took  his  seat  upon 
the  Mountain,  and  showed  himself  one  of  the  most  vigorous 
Jacobins,  particulariy  in  his  defence  of  Marat,  on  the  fl6th  of 
February  1793;  he  voted  for  the  execution  of  the  king,  and  was 
elected  a  member  of  the  (Committee  of  Geneial  Security  on  the 
3xst  of  January  1793.  After  a  short  mission  in  the  western 
provinces  he  returned  to  Paris,  and  took  an  active  part  in  the 
ceups  d'Hat  of  the  3tst  of  May  and  the  2nd  of  June,  which  re- 
sulted in  the  overthrow  of  the  Girondists.  For  the  next  few 
months  he  remained  comparatively  quiet,  but  on  the  23rd  of 
September  1793,  he  was  sent  with  Claude  Alexandre  Ysabeau 
(i  754-1831)  on  his  miaaion  to  Bordeaux.  .This  was  the  month 


in  which  the  Terror  was  organised  under  the  superhitendence  of 
the  Committees  of  Public  Safety  and  General  Security. 

TalUen  showed  himself  one  of  the  most  vigorous  of  the  pro- 
consuls sent  over  France  to  esublish  the  Terror  in  the  provinces; 
though  with  but  few  adherents,  he  soon  awed  the  great  city 
into  quiet.  It  was  at  this  moment  that  the  romance  of  Tallien's 
life  commenced.  Among  his  prisoners  was  Therese,  the  divorced 
wife  of  the  comte  de  Fontenay,  and  daughter  of  the  Spanish 
banker,  Fkancois  Cabarrus,  one  of  the  most  fascinating  women 
of  her  time,  and  Tallien  not  only  spared  her  life  but  fell  in  love 
with  her.  Suspected  of  "  Moderatism  "  on  account  of  this 
incident,  especially  when  he  was  recalled  to  Paris,  Tallien 
increased,  in  appearance,  his  revolutionary  teal,  but  Therte 
abated  hb  reyohitionary  ardour,  and  from  the  lives  she  saved  by 
her  entreaties  she  received  the  name  of  "  Our  Lady  of  Ther- 
midor,"  after  the  9th  of  Thermidor.  Tallien  was  even  elected 
president  of  the  Convention  on  the  24th  of  l^iarch  1794.  But 
the  Tenor  could  not  be  maintained  at  the  same  pitch:  Robe»> 
piene  began  to  see  that  he  must  strike  at  many  of  his  own 
coMcagiies  in  the  oominittees  if  he  was  to  carry  out  his  theories, 
and  Tidlien  was  one  of  the  men  condemned  with  them.  They 
determined  to  strike  first,  and  on  the  great  day  of  Thermidor 
it  was  Tallien  who,  urged  on  by  the  danger  in  wldch  his  beloved 
hiy,  opened  the  attack  1^)on  Robespierre.  The  movement  was 
suoceaful;  Robespierre  and  his  friends  were  guiUotmed;  and 
Tallien,  as  the  leading  Thennidorian,  was  elected  to  the  Oun- 
mittee  of  Public  Safety.  He  showed  himself  a  vigorous  Ther- 
midorian;  he  was  instrumental  in  suppreasiiig  the  Revolu- 
tionary Tribunal  and  the  Jacobin  Qub;  he  attacked  J.  B. 
Caitier  and  Joseph  Lebon,  the  reprisentanis  en  mission  of 
Nantes  and  Arras;  and  he  fought  bravely  against  the  insurgents 
of  PrairiaL  In  all  these  months  he  was  supported  by  Therese, 
whom  he  married  on  the  a6th  of  December  1794,  and  who  became 
the  leader  of  the  sodal  life  of  Paris.  His  last  political  achieve- 
ment was  in  July  1795,  when  he  was  present  with  Hocbe  at  the 
deatmctkm  of  the  army  of  the  hmgris  at  (2u3>eron,  and  ordered 
the  executions  which  followed.  After  the  dose  ctf  the  Conven- 
tion TaHien's  political  infMrtance  came  to  an  ei)jd,  for,  though 
he  sat  in  the  Coundl  of  Hve  Hundred,  the  moderates' attacked 
him  as  terrorist,  and  the  eilreme  party  as  a  renegade.  Madame 
Tallien  also  tired  of  him,  and  became  the  mistiess  of  the  rich 
banker  Ouvraid.  Bonaparte,  however,  who  is  said  to  have 
been  introduced  by  him  to  Barraa,  took  him  to  Egypt  in  hb 
great  expedition  of  June  1798,  and  after  the  capture  of  Cairo 
he  edited  the  official  jounial  there,  the  Dtoade  EgypHmm, 
But  (jeneral  J.  F.  Menou  sent  him  away  from  Egypt,  and  on  Us 
passage  he  was  captured  by  an  English  cruiser  anid  taken  to 
London,  where  he  had  a  good  reception  among  the  Whigs  and 
was  well  received  by  Fox.  On  returning  to  France  in  x8oa  he 
obtained  a  divorce  from  his  wife  (who  in  1805  married  the  oomte 
de  Caraman,  later  prince  de  Chimay),  and  waaleft  tor  some  time 
without  empbymenL  At  hist,  through  Fouch6  and  Talleyrand, 
he  got  the  appointment  of  consul  at  Alicante,  and  remained 
there  imtil  he  lost  the  si^t  of  one  eye  from  yellow  fever.  Ota 
returning  to  Paris  he  Uved  on  his  half -pay  until  18x5,  when  he 
received  the  favour  of  not  being  exiled  like  the  other  regiddet. 
His  latter  days  were  spent  in  poverty;  he  had  to  ^ell  his  books 
to  get  bread.    He  died  in  Paris  aa  the  x6th  ci  November  x830w 

Tallien  left  an  interesting  Di^cours  sw  lev  eanses  qui  ont  frodvdt 
la  Rivolution  frauQaise  (Paris,  1791,  in  8vo)  and  a  Uhmemre  sur 
VadministraHon  deJEgypte  d  Varrivte  des  Franiois.  See  TaUiem 
et  FExpUitio»  d'EgypU,  in  La  Rioolution  Praneaise:  Revue 
i'kislotre  modeme  et  c&nlemporaine,  t.  iii.  p.  369.  On  Madame 
Tallien  see  Arsdne  Houssaye,  Notre  Dame  de  Thermidor  (Paris, 
1866);  J.  Turquan,  Sonveraines  et  grandes  Dames:  La  eitoyenne 
TaUten,  Umoiptages  des  contemporains  et  documents  inidits  (Pisris,' 
1898);  and  Louis  Gastine,  La  belle  Tallien  (1909). 

TALLIS  (Taixys,  Talys,  or  Talustus),  tHOIIAS  (e.  15x5*- 
1585),  justly  styled  "  the  father  of  English  cathedral  music," 
was  bom  liraut  151 5.  It  has  been  conjectured  that,  after 
singing  as  a  chorister  at  old  Saint  Paul's  under  Thomas  Mulliner, 
he  obtained  a  place  among  the  children  of  the  chapel  royal. 
He  is  known  to  have  become  organiat  at  Waltham  abbey,  wtoe. 
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on  the  dissolution  of  the  monastery  io  1540,  he  leceived,  in  com- 
pensation for  the  loss  of  his  preferment,  20s.  for  wages  and 
20s.  for  reward.  In  the  library  of  the  British  Museum  there  is 
preserved  a  volume  of  MS.  treatises  on  music,  once  belonging  to 
the  abbey,  on  the  last  page  of  which  appears  his  autograph, 
"  Thomas  Tallys  " — the  only  specimen  known. 

Not  long  after  his  dismissal  from  Wallham,  Tallb  wa«  ap- 
pointed a  gentleman  of  the  chapel  royal;  and  thenceforward 
he  laboured  so  zealously  for  the  advancement  of  his  art  that 
the  English  school  owes  more  to  him  than  to  any  other  composer 
of  the  1 6th  century. 

One  of  the  earliest  compositions  by  Tallis  to  which  an  approxi- 
mate date  can  be  assigned  is  the  well-known  Seroice  in  the 
Dorian  Mode,  consisting  of  the  VeniUf  Te  Deum/  Benedictus, 
Kyrie,  Nicene  Creed,  Sanctus,  Gloria  in  Excelsis,  Magnificat 
and  Nunc  Dimiuis,  for  four  voices,  together  with  the  Freces, 
Responses,  Paternoster  and  Litany,  lor  five,  all  published  for 
the  first  time,  in  the  Kcv.  John  Bamiud's  First  Book  of  Selected 
Church  Music,  in  1641,  and  reprinted,  with  the  exception  of  the 
Veniie  and  Faternoster,  in  Boyce's  Catke^al  Music  in  1760.^ 
That  this  work  was  composed  for  the  purpose  of  supplying  a 
pressing  need,  after  the  publication  of  the  second  prayer-book 
of  King  Edward  VI.  in  1552,  there  can  be  no  doubt.  Written 
in  the  style  known  among  Italian  composers  as  lo  stile  famig" 
liare,  i.e.  in  simple  counterpoint  of  the  first  ^)ecies,  nota  contra 
notam,  with  no  attempt  at  learned  complications  (rf  any  kind — it 
adapts  itself  ^th  equal  dignity  and  clearness  to  the  expression 
of  the  verbal  text  it  is  intended  to  illustrate;  bringing  out  the 
senae  of  the  words  so  plainly  that  the  listener  cannot  fail  to 
Interpret  them  aright,  while  its  pure  rich  harmonies  tend  (it 
more  surely  to  the  excitement  of  devotional  feeling  than  the 
marvellous  combinations  by  means  of  which  ;^  many  of  Tallis's 
contemporaries  sought  to  astonish  their  hearers,  while  forgetting 
all  the  loftier  attributes  of  their  art.  In  self-restraint  the  Litany 
and  Responses  bear  a  close  analogy  to  the  Improperia  and  other 
similar  works  of  Palestrina,  wherein,  addressing  himself  to  the 
heart  rather  than  to  the  ear,  the  princeps  musicae  produces  the 
most  thrilling  effects,  by  meuis  which,  to  the  superficial  critic, 
appear  almost  puerile  in  their  simplicity,  while  those  who  are 
able  to  look  beneath  the  surface  discern  in  them  a  subtlety  of 
style  such  as  none  but  a  highly  cultivated  musician  can  appre- 
ciate.' Of  this  profound  learning  Tallis  possessed  an  inex- 
haustible store;  and  it  enabled  him  to  raise  the  English  school 
to  a  height  which  it  had  never  previously  attained,  and  wluch 
it  continued  to  maintain  until  the  death  of  its  last  representative, 
Orlando  Gibbons,  in  1625.  Though  this  school  is  generally  said 
to  have  been  founded  by  Dr  Tye,  there  can  be  no  doubt  that 
Tallis  was  its  greatest  master,  and  that  it  was  indebted  to  him 
alone  for  the  infusion  of  new  life  and  vigour  which  prevented 
it  from  degenerating,  as  some  of  the  earlier  Fleniish  schools  had 
done,  into  a  mere  vehicle  for  the  display  of  fruitless  erudition. 
TaUss's  ingenuity  far  surpassed  that  of  his  most  erudite  con- 
temporaries; and  like  every  other  great  musician  of  the  period, 
he  produced  occasionally  works  confessedly  intended  for  no 
more  exalted  purpose  than  the  exhibition  of  his  stupendous 
skill.  In  his  canon  Miserere  nostri  (given  in  Hawkins's  Has/ory 
of  Music)  the  intricacy  of  the  contrapuntal  devices  seems  little 
short  of  miraculous;  {yet  the  resulting  harmony  is  smooth 
and  normal,  and  only  the  irregular  complexity  of  the  rhythm 
betrays  the  artifidality  of  its  structure.  The  famous  forty-part 
motet,  Spem  in  alium,  written  for  eight  five-part  choirs,  stands 
on  a  far  higher  plane,  and  the  tour  de  force  of  handling  freely 
and  smoothly  so  many  independent  parts  is  the  least  remark- 
able of  its  qualities.  An  excellent  modem  edition  of  it  was 
produced  by  Dr  A.  H.  Mann  in  1888  (London,  Weekes  &  Co.); 
and,  when  the  reader  has  overcome  the  difficulty  of  teading  a 
score  that  runs  across  two  pages,  he  finds  himself  in  the  presence 
of  a  living  classic.  The  art  with  which  the  climaxes  arc  built 
up  shows  that  Tallis's  object  in  writing  for  forty  voices  is  indeed 

*  Boyce's  unaccountable  omission  of  the  very  beautiful  Venite 
Is  a  misfortune  which  cannot  be  too  deeply  deplored,  since  it  has 
led  to  its  conBgwnent  to  almost  hopeless  oblivioa. 


to  produce  an  effect  that  could  not  be  produced  by  thirty-nine.] 
These  tours  de  force,  however,  though  approachable  only  by  the 
greatest  contrapuntists  living  in  an  age  in  which  counterpoint 
was  cultivated  with  a  success  that  has  never  since  been  equalled, 
serve  to  illustrate  one  phase  only  of  Tallis's  many-sided  genius, 
which  shines  with  equal  brightness  in  the  eight  psalm-tunes 
(one  in  each  of  the  first  eight  modes)  and  unpretending  little 
Vent  Creator,  printed  in  1567  at  the  end  of  Archbishop  Parker's 
First  Quinquagene  of  Metrical  Fsalms,  and  many  other  compo- 
sitions of  like  simplicity. 

In  1575  Tallis  and  his  pupil  William  Byrd — ^as  great  a  contra- 
puntist as  himself — obtained  from  Queen  Elizabeth  royal  letters 
patent  granting  them  the  exclusive  right  of  printing  music  and 
ruling  music-paper  for  twenty-one  years;  and,  in  virtue  of  this 
privilege,  they  issued,  in  the  same  year,  a  joint  work,  entitled 
Cantiones  quae  ab  arguniento  Sacrae  vocanlur,  quinque  et  sex 
partium,  containing  sixteen  motets  by  Tallis  and  eighteen  by 
Byrd,  all  of  the  highest  degree  of  excellence.  Some  of  these 
motets,  adapted  to  English  words,  are  now  sung  as  anthems  in 
the  Anglican  cathedral  service.  But  no  such  translations  appear 
to  have  been  made  during  Tallis's  lifetime;  and  there  is  strong 
reason  for  believing  that,  though  both  he  and  Byrd  outwardly 
conformed  to  the  new  religion,  and  composed  music  expressly 
for  its  use,  they  remained  Catholics  at  heart. 

Tallis's  contributions  to  the  Cantiones  Sacrae  were  the  last 
of  hb  compositions  published  during  his  lifetime.  He  did  not 
live  to  witness  the  expiration  of  the  patent,  though  Byrd  survived 
it  and  publi^ed  two  more  books  of  CarUiones  on  his  own 
account  in  1 589  and  1 591 ,  besides  numerous  other  works.  Tallis 
died  November  23,  1585,  and  was  buried  in  the  puiah  church 
at  Greenwich,  where  a  quaint  rhymed  epitaph,  preserved  by 
Strype,  and  reprinted  by  Burney  and  Hawkins,  recorded  the 
fact  that  he  served  in  the  chapd  royal  during  the  voffos  of 
Henry  VIII.,  Edward  VI.<  Mary,  and  Elizabeth.  This  was 
destroyed  with  the  old  church  about  1710;  but  a  copy  has 
since  been  substituted.  Portraits,  professedly  authentic,  of 
Tallis  and  Byrd,  were  engraved  by  Vandergudit  in  r730.  for 
Nicolas  Haym's  projected  History  of  Music,  but  never  published. 
One  copy  only  is  known  to  exist. 

Not  many  works  bendes  those  already  mentioned  were  printed 
during  TaUis's  lifetime;  but  a  great  number  are  preserved  in  MS. 
It  is  to  be  feared  that  many  more  were  destroyed,  in  the  17th 
century  during  the  spoliation  of  the  cathedral  libraries  by  the 
PuriUns.  (W.  S.  R.) 

TALLOW  (M.E.  kdugh,  itdg,  cf.  Du.  talk,  L.  Ger.  talg  ;  the 
connexion  with  O.E.  toe/f ,  dye,  or  Goth,  tulgus,  firm,  is  doubt- 
ful), the  solid  oil  or  fat  of  ruminant  animals,  but  commercially 
obtained  almost  exdusivdy  from  oxen  and  sheep.  The  various 
methods  by  which  tallow  and  other  animal  Ists  are  separated 
and  purified  are  dealt  with  in  the  article  Oils.  Ox  tallow  occurs 
at  ordinary  temperatures  as  a  solid  hard  fat  having  a  ycBowish 
white  colour.  The  fat  is  insoluble  in  cold  alcohol,  but  it  dissolves 
in  boiling  alcohol,  in  chloroform,  ether  and  the  essential  oils.  The 
hardness  of  tallow  and  Its  melting-point  are  to  some  extent  alfected 
by  the  food,  age,  state  of  health,  &c.,  of  the  animal  3rielding  it, 
the  firmest  ox.  tallow  being  obtained  in  certain  provinces  of 
Russia,  ^idiereior  a  great  part  of  the  year  the  oxen  are  fed  on  hay. 
New  tallow  melts  at  from  42*5°  to  43"  C,  old  tallow  at  43-5^,  and 
the  mdted  fat  remains  liquid  till  its  temperature  falls  to  33*  or 
34*  C.  Tallow  consists  of  a  mixture  of  two-thirds  oi  the  solid 
fatspahBitla'aad  stearin,  with  one-third  of  the  h'quid  fat  olein. 

Mutton  tallow  differs  in  several  respects  from  that  obtained 
from  oxen.  It  is  whiter  in  colour  and  harder,  and  contains  only 
about  30  per  cent,  of  olein.  Newly  rendered  it  has  little  taste  or 
smell,  but  on  exposure  it  quickly  becomes  rancid.  Sweet  mutton 
tallow  mdts  at  46**  and  solidifies  at  36**  C;  when  old  it  does 
not  mdt  under  49°,  and  becomes  solid  on  reaching  44**  or  45**  C. 
It  is  sparingly  soluble  in  cold. ether  and  in  boiling  alcohol. 

TALLOW  TREE,  in  botany,  the  popular  name  of  a  small 
tree,  StiUingia  sehifera,  belonging  to  the  family  Eupfaorbiaceae, 
a  native  of  China,  but  cultivated  in  India  and  other  warm 
countries.    The  seeds  are  thickly  coaled  with  a  white  greasy 
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fabttaac«-»«o-caIled  vegetable  taUQW-'from  which  candles  are 
made,  and  which  is  also  used  in  soap-making  and  dressing  doth* 
The  btiU/er  tree  or  tallow  tree  of  Sierra  Leone  is  Pentadesma 
hUyraua,  a  member  of  the  family  Guttifeiae.  The  fruit,  which 
is  4  to  5  in.  long  and  about  3  in.  in  diameter,  has  a  thick  fleshy 
rifld  abounding  in  a  yellow  greasy  juice. 

TAUiY,  an  old  device,  now  obsolete,  formerly  used  in  the 
English  exchequer  for  the  purpose  of  keeping  accounts.  The 
tally  was  a  wfllow  or  hazel  stick  about  one  inch  in  depth  and 
thickness,  and  roughly  shaped  like  a  thick  knife-blade  (see 
Fig.  i).    Notdies  (see  Fig.  3)  were  cut  on  it  showing  the  amount 


staves  which  wanned  the  houses  of  paiUtment.  On  the  x6th  of 
October  1834  the  houses  of  parliament  were  burnt  down  by  the 
overheating  of  the  stoves  through  using  too  many  of  the  tallies. 
The  so^alled  UiUy4rad«  was  an  old  system  of  deiding  carried 
on  in  London  and  in  the  manufacturing  districts  of  Ri^Unr^,  by 
which  shopkeepers  fuxnished  certain  articles  on  credit  to  their 
customers,  the  latter  paying  the  stipulated  price  for  them  by 
weekly  or  monthly  instalments  (see  M'Culloch,  DicUtmary  oj Com- 
merce)— the  precursor,  in  fact,  of  the  modem  imtalment  system. 

See  S  VL  ScargtllBird.  Guide  to  Ike  Public  Records  {Calendar  of 
State  Papers) ;  U.  Hall,  Curiosiiics  amd  AtUiqmiies  ef  Ike  Exchevier. 


^a^B|-e-j0}^ 


Fic.  X. — ^A  tally  (not  the  same  as  that  shown  in  Fig.  2). 


paid,  a  gauged  width  of  1}  inches  representing  £1000,  i  inch 
£iao,  f  inch  £10,  half  a  notch  of  this  size  representing  £1; 
^^iQch  IS.,  and  the  smallest  notch  id.;  half-pennies  were  rep- 
resented by  small  holes.  The  account  of  the  transaction  was 
written  on  the  two  opposite  sides,  the  piece  of  wood  being  then 
split  down  the  midcUe  through  the  notches;  one  half,  called 
the  tally,  being  given  as  a  form  of  receipt  to  the  person  making 
the  payment,  while  the  other  half,  called  the  counter-tally,  was 
kept  in  the  exchequer.  Payments  made  into  the  exchequer 
were  entered  into  an  account-book,  from  which  they  were  trans- 


TAUIA.  FRANCOIS  JOSEPH  (1763-1825),  French  actor,  was 
bom  in  Paris  on  the  1 5th  of  January  1 763.  His  father,  a  dentist 
there,  and  afterwards  in  London,  gave  him  a  good  Engli^ 
education,  and  he  returned  to  Paris,  where  for  a  year  and  a  half 
he  practised  dentistry.  His  predilection  for  the  stage  was  culti- 
vated in  private  theatricals,  and  on  the  21st  of  November.  1787 
he  made  bis  dibut  at  the  Comedie  Frangaise  as  Sdde  in  Voltaire's 
Mahomet,  His  efforts  from  the  first  won  approval,  but  .for  a 
considerable  time  he  only  obtained  secondary  parts.  It  was  as 
the  jeuite  premier  that  he  first  came  prominently  into  notice. 


/oJUy 
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Ay  J%J^, 


f\i\  A  i^ii  > 


Fig.  9. — Diagrammatic  view,  showinfr  notches  with  facsimile  of  writing,  of  an  Exchequer  tally,  acknowledging  the  receipt 
of  £2^6,  4s.  3|d.  on  the  25th  of  October  1739,  from  Edward  Ironside,  Esq.,  as  a  loan  to  the  king  on  £3  per  cent,  annuities  payable 
out  01  the  Sinking  Fund,  on  account  of  £500,000  granted  by  Act  11  Geo.  II.,  c  27.  The  date  is  written  upon  the  upper  wde  of  the 
tally,  where  the  two  notches  denoting  £200  are  cut.  The  lower  side,  on  which  the  smaller  notches  are  cut,  has  only  the  word  S<A 
written  upon  it. 


ferred  to  a  strip  of  parchment,  or  idU^s  biU;  this  was  then 
thrown  down  a  pipe  into  the  taUy-courtf  a  large  room  directly 
under  the  teller's  office.  In  the  tally-court  were  officers  of  the 
clerk  of  the  *' pells  *''  and  of  the  auditor  as  representing  the 
chamberlain  of  the  exchequer.  The  tcller^s  bill  was  then 
entered  in  the  introitns  or  receipt-bo<^  by  the  officer  of  the 
derk  of  the  pells,  and  in  another  book,  called  the  biU  of  the  day ^ 
by  the  auditor's  derk.  A  tally  was  then  made  of  the  teller's 
bill,  and  it  was  given  on  application,  generally  on  the  following 
day,  to  the  person  paying  in  the  money.  At  the  end  of  the  day, 
the  bill  of  the  day  was  passed  on  to  the  clerk  of  the  cash-book, 
by  whom  all  the  day's  receipts  were  entered  (see  the  "  Great 
Account "  of  Publie  Income  and  Bxpenditwe^  part  ii.  app.  13, 
July  1869,  by  H.  W.  Chisholm). 

The  practice  of  issuing  wooden  tallies  was  ordered  to  oe 
discontinued  by  an  act  of  1782;  this  act  came  into  force  on  the 
death  of  the  last  of  the  chamberlains  in  1826.  The  returned 
tallies  were  stored  in  the  room  which  had  formerly  been  the 
Star-chamber.  This  roiom  wto  completely  filled  by  them,  so 
that  in  1834,  when  it  was  desired  to  use  the-  room,  the  tallies 
were  ordered  to  be  destroyed.    They  were  used  as  fuel  for  the 

*  So  called  from  the  pells  or  sheepskins  (Lat.  peUis,  skin)  on  which 
the  records  were  wril;^en.  The  clerk  of  the  pells  was  originally 
the  private  clerk  of  the  treasurer.  His  duty  was  to  keep  secarate 
records  of  all  monies  entering  and  leaving  the  exchequer.  These 
records  were  kept  on  two  rolls,  the  pMis  tniroitus,  or  pells  receipt 
mil.  and  the  pulis  exitus,  or  oells  issue  roll.  The  office  gradually 
became  a  sinecure,  its  duties  neing  discharged  by  deputy.  Previ* 
oosly  to  1783  the  salary  of  the  office  was  derived  from  fees  and  per- 
centages, but  in  that,  year  parliament  settled  the  salary  at  £1500 
s  yfar.   The  office  was  abolished  in  1834. 


and  he  attained  only  gradually  to  his  unrivalled  podtion  as 
the  exponent  of  strong  and  concentrated  passion.  Talma  was 
among  the  earliest  advocates  of  realism  in  scenery  and  costume, 
being  aided  by  his  friend  the  painter  David.  His  first  essay 
in  this  direction  took  the  form  of  appearing  iii  the  small  r61e  of 
Proculus  in  Voltaire's  Brutus^  with  a  togsk  and  Roman  head- 
dress, much  to  the  surprise  of  an  audience  accustomed  to  i8tb 
century  costume  on  the  stage,  and  heedless  whether  or  not  it 
suited  the  part  played.  Talma  possessed  in  perfection  the 
physical  gifts  fitting  him  to  excel  in  the  highest  tragedy,  an 
admirably  proportioned  figure,  a  striking  countenance,  and  a 
voice  of  great  beauty  and  power,  which,  after  he  had  conquered 
a  certain  thickness  of  utterance,  enabled  him  to  acquire  a 
matchless  elocution.-  At  first  somewhat  stilted  and  monotonous 
in  his  manner,  he  became  by  perfection  of  ai-t  a  model  of  sim* 
plidty.  Talma  married  Julie  Carreau,  a  rich  and  talented  lady 
in  whose  salon  were  to  be  met  the  principal  Girondists.  The 
actor  was  an  intimate  friend  of  Napoleon,  who  delighted  in  his 
sodety,  and  even,  on  his  return  from  Elba,  forgave  him  for 
performing  before  Louis  XVIII.  In  1808  the  emperor  had 
taken  him  to  Erfurt  and  made  him  pby  the  Mort  de  Cisar  to  a 
company  of  crowned  heads.  Five  years  later  he  took  him  also 
to  Dresden.  Talma  was  also  a  friend  of  Joseph  Ch£nier,  Daoton, 
Camille  Desmoulins  and  other  revolutionists.  It  was  in 
Ch£nier's  anti-monarchfcal  Charles  IX.,  produced  on  the  4th  of 
November  1789,  that  a  prophetic  couplet  on  the  destruction 
of  the  Bastille  made  the  house  burst  into  a  salvo  of  applause, 
led  by  Mirabeau.  This  play  was  responsible  for  the  politic 
cal  dissensions  in  the  Comedie  Frangaise  which  resulted  in  the 
establishment,  under  Talma,  of  a  new  theatre  known  for  a  time 
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M  the  ThCAtre  de  la  Rfpablique,  on  the  s(te  of  the  present 
ThMtre  Fraofais.  Here  be  won.his  greatest  triumphs.  Further 
development  in  costume  and  make-up  was  shown  in  his  stage 
portrait  of  Jean  Jacques  Rousseau  (1790),  pronounced  a  wonder- 
ful likeness  in  Lt  jottnudide  des  omifres.  In  1801  he  divorced 
his  wife,  and  in  1803  married  Giaxlotte  Vanhove,  an  actress  of 
the  Com^die  Frangaiae.  He  made  his  last  appearance  on  the 
nth  of  Jane.  1826  as  Charles  VI.  in  Ddaville's  tragedy,  and  he 
died  in  Paris  on  the  19th  of  October  of  that  year. 

Talma  was  the  author  of  Mimotres  de  Lekain,  priMis  i$  riflexiOHs 
sur  cet  acteur  el  sur  Fart  tkUUnU,  contributed  to  the  CeUecHon  des 
tnhnoires  sur  fart  dramatimu,  and  published  separately  (1856)  as 
Hifiexums  de  Talma  sur  Lekain  el  Fart  IkUiraL 

See  Minunres  de  F.  J.  Talma,  icrits  par  hti-mtmet  el  reateiUis  el 
mis  en  ordre  sur  les  papiers  de  safamiUe,  by  Alex.  Dumas  (1850). 

TALMA6B,  THOMAS  DB  WITT  (x83»-i902),  American 
Presbyterian  preacher,  bom  at  Bound  Brook,  New  Jersey,  on 
the  7th  of  January  1832.  He  was  educated  at  the  University 
of  the  City  of  New  York  (now  New  York  Univeisity)  and  at 
the  Reformed  Dutch  The(^ogical  Seminary  at  New  Brunswick, 
N.J.,  from  which  he  was  graduated  in  1856.  Immediately  after- 
wards he  became  pastor  of  a  Reformed  church  at  Belleville,  N.J. 
In  1859  he  removed  to  Syracuse,  N.Y.;  in  1862  to  PhOadelphia, 
where  be  was  pastor  of  the  Second  Reformed  Dutch  Church; 
and  in  1869  to  the  Central  Presbyterian  Church  in  Brooklyn, 
where  a  laige  building  known  as  the  Tabernacle  was  erected  for 
him  in  1870.  In  187a  this  building  was  burned  down.  A 
larger  one,  holding  5000  persons,  was  built  for  him  in  1873,  but 
even  this  could  not  contain  the  crowds  attracted  by  his  eloquence 
and  sensationalism.  In  1889  this  church  also  was  burned  to 
the  ground,  only  to  be  succeeded  by  another  and  larger  one, 
which  in  its  turn  was  burned  in  1894.  Portly  aftervmrdft  he 
removed  to  Wa^ngton,  where  from  1895  to  1899  he  was  the 
associate  pastor,  with  Dr  Byron  Sunderland  (d.  1901),  of  the 
First  Presbyterian  Church.  During  the  last  years  of  his  life 
Dr  Talmage  ceased  to  preach,  and  devoted  himself  to  editing, 
writing  and  lecturing.  At  different  periods  he  waa  editor  of 
the  Christian  at  Work  (1873-76),  New  York;  the  Advance 
(1877-79),  Chicago;  Frank  Leslie's  Sunday  Magoxine  (1879-89), 
New  York;  and  the  Christian  Herald  (1890-1902),  New  York. 
For  years  his  sermons  were  published  regulariy  in  more  than 
3000  journals,  reaching,  it  is  said,  25,000,000  readers.  His 
books  also  have  had  large  drculatkMis;  ansong  them  are  The 
Almond  Tree  in  Blossom  (1870);  Beery  Day  Religion  (187  s); 
The  Brooklyn  Tabernacle  (1884);  From  Manger  to  Throne  (1895); 
and  The  Pathway  of  Life  (1895).  His  eloquence,  while  sensa- 
tional, was  real  and  striking,  and  his  fluency  and  the  picturesque- 
ness  of  his  language  and  imagery  were  remarkable.  He  died 
St  Washington  on  the  12th  of  April  1902. 

TAUIUD,  the  great  Rabbinical  thesaurus  which  grew  up 
during  the  fint  four  or  six  centuries  of  the  Christian  Era, 
and,  with  the  Old  Testament,  became  the  "Bible"  of  the 
Jews,  and  the  chief  subject  of  iheir  subsequent  h'terary  activity. 
.  1.  Cojilni/j.*-The  TalmQd  (Hebrew  "  teaching,  learning ") 
Gonsists  of  the  Mishndh  (Heb.  "  [oral]  repetition,  teaching  "), 
A  systematic  collection  (^  religious-legnl  decisions  developing 
the  laws  of  the  Old  Testament,  and  the  Cimdrd  (Aramaic 
"  completion,  decision,"  or  perhaps  also  "  teaching  "),  supple- 
mentary material,  legal  and  otherwise.*  The  whole  was  in  two 
great  recensions,  Palestinian  and  Babylonian.  Other  /naterial 
related  to  the  Mishnih  is  preserved  in  the  TSsephtd  (Aram. 
*'  addition  ")  and  the  Midrdshlm,  and  since  all  these,  together 
with  the  TargUmim,  represent  the  orthodox  Rabbinical  literature 
connecting  the  Old  Testament  with  medieval  and  modem 
Judaism,  the  reader  should  also  consult  the  articles  Jews  (parts 
ii  and  iii.)»  Midrash,  Targum,  and  for  more  detailed  and  critical 
treatment  the  references  given  to  the  Jewish  Encyclopedia. 

*Mishnah  stands  in  contrast  to  Afford  ("reading,  scriptitre*'): 
its  Aram,  equivalent  is  MaiknUhA,  from  ttnd,  "  to  repeat,  whenoe 
the  apMUation  Tannd,  "teacher"  (}  3  bctow).  These  and  the 
terms  Gcmara.  Talmud,  &c.,  are  more  fully  explained  in  H.  L. 
Strack's  invaluable  Eifdeitung  in  den  Talmud  (Leipzig.  1908). 
pp.  s  sqq. 


The  MIshnah  b  a  more  or  less  careful  arrangement  of  tha 
extant  Oral  Law  (see  §  2).  It  forms  the  foundation  of  the 
Gemara,  and  is  divided  into  six  Siddrim  or  Orders,  each  con- 
taining a  number  of  tiassektdth  ("  weavings,"  cf.  the  etymdogy 
of  "  text ")  or  tractates.  These  are  subdivided  into  PirdqUm 
{"  sections  ")  or  chapters,  and  these  again  into  paragraphs  or 
sentences. 

hZiratm  ("  seeds  "), 'the  first' Order?  on' agriculture,  is  Intro-' 
duccd  by  (x)  BirOkdth  ("  blessings  "),  on  daily  and  other  prayers 
and  bksnngs.  (a)  Pi'ak  ("  comer  ").  deals  with  Lev.  xix.  9  aeq- 
xxiii.  22 ;  Deut.  xxiv.  19^2,  and  the  rights  of  the  poor.  (3)  Dhnai, 
or  rather  Dammai  ("  doubtful  ").  on  doubtful  cases  relating  to  the 
tithing  of  fruit  offerings.  (4)  KiTayim  (*'  of  two  sorts  "),  on  for- 
bidden mixtures  (Lev.  xix.  19;  Deut.  xxii.  9-I1).  (s)  5JUf6it<ft 
C'  seventh  "),  on  the  sabbatical  year  (Ex.  xxiii.  11 ;  Lev.  xzv.  1-8; 
Deut.  XV.  I  sqq.).  (6)  TMinOth  (**  heave  offerings  ").  on  the  laws  in 
Num.  xviiL  8  sqq..  25  acq. ;  Deut.  xviiL  4.  (7)  Ma*asrdlh  ("  tithes  ") 
or  3ia*as»  JOrshdn  ("  brst  tithe  "),  with  reference  to  the  Levitcs, 
Num.  xviil.  21-2^  (8)  Ma'asir  ShitA  ("  second  Uthe ").  with 
reference  to  the  tithe  eaten  at  Jerusalem,  Deut.  xiv.  22-26.  (9) 
JifalUih  ("cake"),  on  Num.  xv.  18-21.  (10) 'Or/OA  ("foreskin" 
lof  trees]),  on  Lev.  xix.  23-25.  {11)  BikhMm  ("first-fruits"), 
on  Ex.  xxiiL  10;  Deut.  xxvi.  i  sqq.  The  fourth  chapter  of  thu 
treatise,  printoa  in  most  editions,  is  properly  a  Baraitha. 

U.  Mo  id  ("  festival  ").  {lY^tabbOtk,  on  the  Sabbath  as  a  day  of 
rest.  Ex.  xx.  ip,  xxiii.  12;  Deut.  v.  14,  &c.  (useful  edition  by  Strack, 
1890).  (2)  'ErUbUn  ("  mixtures  "  or  amal|;araations),  on  le^timate 
methods  of  avoiding  inconvenient  restnctions  on  the  ^bbath. 
(3)  Pisd^tm  ("  passovm  " — sacrifices  and  meals),  on  Ex.  xii..  xiiL 
6-8,  xxiii.  15;  Lev.  xxiii.  5  sqq.;  Num.  xxviii.  16  sqq.;  Deut.  xvL 
1  sqq.,  &c.  (4)  SkigORm  ("  shekels  ")•  on  the  poll  tax  (Ex.  xxx. 
12  sqq.;  Neh.  x.  33).  (O  Ydmd  (Aram.  *'  the  day  ").  or  Kipp6tim 
("  atonement  "),  or  Y.  ha-k.  ("  the  day  of  atonement  ").  on  Lev. 


sqq.;  ueut.  xvi.  13-10.  (7)  j 
word)  or  rifm  tdb  ("good  \i.e.  feast]  oay  ").  generml  rules  for  fcast^ 
days.  (8)  Rish  ha-ShanOh  ("  New  Year  festival  ").  on  the  services, 
the  calendar,  and  more  particularly  on  the  first  of  the  Seventh  Month 
(cf.  Num.  x.  10,  xxviii.  11  sqq.,  &c.).  (9)  Ta'aniUh  or  Ta'ani^th, 
t.e,  "  (ast(s],"  special  observances  relating  thereunto ;  in  particular 
to  Dublic  fasts  appanted  in  time  of  drousht.  (10)  MlplUm,  "  roll  " 
(of^  Esther),  the  reading  of  it  at  Punm.  &c.  (11)  Md'id  Mtdn 
l"  the  small  M,"  to  distmguish  it  from  the  name  of  this  order),  or 
Mashkbi  (the  first  word),  regulations  for  the  intermediate  festi- 
vals at  Passover  and  Tabernacles.  (12)  ffdpgOh  ("  festival  ").  on 
the  three  principal  festivals.  Deut.  xvi.  16,  the  duty  of  pihrnms 

'   u  by  A.  W. 


and  the  defilements  to  be  avoided  (transL  from  Ba^.  Talm. 
Streane.  Camb.,  1891). 

III.  NdslOm  ("  women  ").  (i)  YlMsnOtM  {"  sisters-in-law  ").  on 
the  levirate.  &c  (2)  KilhilbMi  ("  marriage  contracts  ").  iwhts 
and  duties  of  husband  and  wife.  (3)  NtdOnm  ("  vows  ").  on  hfura. 
XXX.  (4)  JVAclr  ("  Nazirite "),  on  Num.  vi.  (O  Citfin  ("  docu- 
meats  ),  on  divorce  and  separation.  (6)  SdtM  ("  the  faithless 
woman  ),  on  Num.  v.  11-31.  [7)  Qidduikin  ("  sanctifications  " 
of  marriage),  on  the  contraction  of  legal  marriage. 

IV.  Nbiqin  ("  damages  ").  also  known  as  Yiska'9th  ("  deeds  of 
help  ").  (1)  Bdbd  qammd  (Aram.  "  the  first  gate  "),  on  injuries  and 
compensation:     civil  law.     (2)  B.  Mifi  d  (Aram.   *'  the  middle 

gate  "),  on  sales,  leases,  lost  property.  (3)  B.  BathrA  (Aram.  "  the 
1st  gate ").  on  real  estate,  succession,  &c.  (4)  Sanhedtfn 
{(rvMpt»),  on  procedure  and  criminal  law.  (5)  Makkdth,  "blows," 
on  the  number  to  be  inflicted  (Deut.  xxv.  1-3)  and  for  what  offence, 
&c  (6)  Shibi'ith  ("  oaths "),  on  Lev.  v.  4  sqa.  (7)  *Eduyy&tk, 
"  testimonies,"  viz.  of  later  tcachere  regarding  their  predecessors, 
on  the  schools  of  Hillel  and  Shammai,  'Aqiba,  &c..  important  for 
the  problem  of  the  literary  erowth  of  the  Mishnah.  (8)  *Abiddk 
ZdrOh  ("  idolatrous  worship  '7,  regulations  in  reference  to  heathen 
idolatry  (useful  edition  with  Germ,  transl.  by  Strack,  1909;  and 
including  that  of  the  Gemara  by  F.  C.  Ewald.  Nuremberg.  i8<j6). 
(9)  'Aboih  or  PiVgi  A.  ("  sayings  of  the  fathers  "),  a  famous  collection 
of  maxims:  the  sixth  chapter  on  "  the  possesnon  of  the  law  "  does 
not  properly  bclor«  to  the  Mishnah  (cd.  with  transl.  by  C.  Taylor; 
^     »r  *^   '       ..    .^    .,  ,    o.__,.   .„.x     (^10)  H6r&y6lh 

sgq.). 
sacnhces*').  or 
on  the  »cri- 

,   on:.      \xf  jHsnufpcfM   \     ii«»iv-vi.ii;«mBw     /,  on    LcV.    II.    5» 

11-15,  vL  7-16.  xiv.  10-20.  Ac  (3)  VvUin  or  Shfhlfath  H.  ("  Ithe 
sbughter  ofl  common  things"),  on  non-sacrificial  meat.  (4) 
BiUr6th  ("first-bom"),  on  firstlings  (Ex.  xiii.  12  seq.;  Lev. 
xxvii.  26  seq.;  Num.  viii.  16-18.  xviil.  IS-I?;  Deut.  xv.  19  sqq.). 
(5)  MraJkin  ("valuations"  for  ransom.  &c.).  on  Lev.  xxv.  15-28. 
29  sqq..  xxvii.  2  sqq.,  28  seq.  (6)  Timurdk  ("exchange "  ol 
dedicated  animals),  cf.  Lev.  xxviL  10.  33.  (7)  KMihdth  (*'  cutting 
off  ").  on  excommanicatkm.  &c.  (8)  Me'Udh  ("  trespass  ").  on 
Lev.  y.  15  sqq.;    Num.  v.  6-8.    (9)  TdnOd,  on  the     continual  or 


popMual  (d»i1y  burn!  oflnin 

VI.   7"»M»iuh  or  J-lk, 

(■■ve«^'),"lbdr'uixl 
■JlL  14  iQq.i  lu^.  30  *qi 
Ihroufth  a  corpse  (NLim- 
if.  leprosy),  on  L*v   vii 
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'  he ifc^I^n 
.  _  ...  ._..      „,    .  .  *    leupJiemum   lor  irapunlw  ' 

K.  Lev.  liv  8.  IV.  3  sqq.i  Njm.  mu.  >3;  dw  I^lc  vU.  4).  I7) 
iJiU  (Icnule  "  impurely  ").  on  Lev.  xv.  19-33.  (B)  MnbKHg 
I"  piedUposng '7.  or  JVaiMo  ("  liquids  ").  on  detUemeoI  ciuaedbv 
«(  unclun  ihinn  Id  Lev.  li. :», 37  icq.).  («)ZdMiii  ("IhoK  villi 
I  Acharte  ").  on  Lev    iv.     (loj   Ttiii   YIm  ("  immentd  (or  |gr 


6  sen..  Num  ui.  19).    (11)  fddd^in.  ^'  hands,"  ihtir  puriEi 
(cLMatt  ly.  1,  lo;  Maik  vlL  1-4.  &c.).    (11)  Hg^x  f'  sIct 


Lhethler/lMjl?" 
■cmlli  of, the  PtBU 

EM  %ibM)a   r  F 

seue"  (peaceliilne 

nSls'o(°the"Law'"{ 
(prayers,  phvlacteri; 
m  Uk  Sanuntans 

ionned  one  tcsllcd  Nm^i 
dudini  (he  seniTunalkr 

•a 

I.  IV.  9). 

1.    Tkt  Oripn  tj  Ikt  UiiJnak.—'S  cardu]   diUinclioD  ' 
drawn  between  Ihe  Written  Uw,  Ihc  Mouic  T3rth,  utd  (he  1 
ol  the  Scriptures  {vat  "T),  and   the  Onl  Lav,  or  T< 
by  Mouih  (■»'■«;»  ™»).     The  otigiB  ol  the  latier,  "rhich  has 
become  codibed  in  the  Miihoah,  haa  olten  been  discusi 
wu  lupposed  that  i1  had  been  handed  down  by  En 
it  W19  iodebled  ID  Joshua,  David  oc  Solotnoni  that  it 
dd  ai  Mosei.  to  whom  It  had  been  communicated  oral 
The  traditional 


veil  il 
Jtd  ce 


"  Whal 


t  the  tables  ol  stone,  and  the  Law  and  the  Comi 
ment,  which  1  have  written,  that  thou  mayest  teach 
(Ei.  iiiv.  II) .7  'Tables,'  Ibese  are  the  Ten  Words  {the 
Decalogue);  the  '  Law  '  ia  the  Scripture;  ■  and  the 
Ditni,'  that  i«  the  MIshnah; '  wliicK  I  have  written, 
the  Propheu  and  Wriiingi  (i,«.  The  Hagiographa), 
them,'  that  is  the  Gemaia—ihu*  ioaructing  ua  ihi 
were  given  to  Moset  Irom  Sinai."  LJleiaty  and  histoncal 
criticism  places  Ihe  discussion  on  another  ba^  when  it  treat* 
the  Mosaic  TerOh  in  its  piiseat  jam  aa  a  poel-eiilic  compilltion 
(about  jthccatuiy  B.C.)  Irom  sourcesdillciingin  date,  origin  and 
history  TbcTt  Is  no  a  (Biori  reason  why  other  legal  enactment* 
should  not  have  been  current  when  the  compUation  was  tiM 
made;  the  PEnlaleuthal  legislation  ia  '  "  •  - 

only  a  unall  part  of  the  afiaire  o(  life 


tee  Oesierley  and  Boi.  Thi  Rrlipm  si«J  Wen  , 
(London,  i^o?)  p.  si;Bnd.Dii  theiublecl.  S.  Schi 
Jndaiin  (London.  1606). ch  vii— "ihehijioryo' ' 
E.  Weber.  Jid<ickiThol':t>^_Mjmt.  <*P]-PP- 


d  ttabbi  ■ 


:h  lollow 


lechter,  ^.«'" 


Bnging  needs,  and  new  necessities  naiuralty  arose  in  Ibe 
od  Roman  period  lor  which  the  older  codes  and  usagca 

ived  Iroia  the  Twelve  Tables,  the  Jcwiib  written  lawt 
ed  as  tbe  authority  ior  subaequeot  moditcaiions,  and 
linuiiy  ol  Ibe  teligioua-legal  system  was  secured  by  a 
realment  of  old  precedeoli.'    In  the  article  Midkass 


nblyla 


'  oi  tbe  convenliooat  "  legal  fiction  "  and  the 

ID  be  condeianed.  By  Ihe  help  of  a  tndltioB 
— a"  bsggadic"oi"  halikic  "  Midtash().»  {  1)— contemporary 
or  ideals  could  appear  to  hove  ancient  preccdenu,  0[ 
ns  of  an  eiegetical  process  they  could  be  directly  coo- 
oected  with  old  models.  In  the  Old  Tstamcnl  many  laws  in 
tbe  Mosaic  legisbiion  are  certainly  post -Mosaic  and  Ibe  value 
Lives  Ilea,  not  in  their  historical  or  Uographlcal 


ol  h 
beliel.  &c    Later  developments  are  eiempUhed  i 
eplgraphicil  tlteTaiure.  notably  in  the  Book  of  , 

ol  a  new  series  of  stages  which,  it  may  be 

in  the  leth-cenlury  SlisJ^  'Arii,  tbe  great  compendium 
of  Ihe  then  eilsilng  written  aid  oral  law.  Thus,  the  problem 
ol  the  ori^a  or  antiquity  of  Ihe  unwritten  Oral  Law,  alivlng 
and  fluid  thing,  lies  outside  tbe  scope  of  criticism;  ol  gnaiec 
utility  is  the  study  o(  Ibe  particular  lerms  the  laws  have  taken 
in  the  written  sources  which  from  time  to  lime  embody  tbe 
ever-changing  legacy  of  tbe  past. 
The  course  .of  development  between  the  ircocnliiDn  ol  theiupre> 


dlliotls  al  Ihe  Phlmces  are  aiteited  by  loiiephiH  {illL 
„  3);  cf.  In  (he  New  Tuiament.  Matt.  av.  1-9,  Mark  viL 
I  the  hvrubrHi  "  repnitlons  "  (d.  the  lanu  MIshnah) 
Isllan  Fathers.    For  Ihe  Brian  collectloiis.  see  Siradi. 

to  sqq.;  I.  Theodor.  Jev.  £<fcy.,  vliL  ui:  ].  Z.  Lauttr- 
>.  6141  W.  Bschcr.  a.,  ua.  14:  S.  ScGediter,  Hitmif 

v.taiandart.  MlDIASH,  t  J,  Inthlswoik.  Thelheory 
rric  tiadition  is  dtslinctly  repraKnlcd  in  lEsdras  xiv.. 


w^alHl" 


I  ami  the  bookt 


3.  CrmoUi  0]  Ike  Uiilnak  aid  Cnwiro,— According  to  the 
tiadlLlonal  view  Ihe  canon  of  the  Old  Testament  closed  with 
Ihe  walk  of  Einu  He  waa  loUowcd  by  Ibe  5#f  Wrtn,  "  scribes  " 
(sT  Ihe  Men  of  Ibe  great  Synagogue),  to  the  Msccabaean  age, 
and  these  again  by  the  "  Pairs  "  (nltlM,  Gr.  fuT^r).  the  reputed 
headsot  Ibe  Sanhedrin,  down  to  Ihe  Herodian  age  (150-30  B.C.). 
The  last  culminate  in  Hillel  ^Q.■e^  and  Shammai,  the  louaden 
ol  two  great  rival  schools,  and  to  this  lamous  pair  Ihe  work 

■See  W.  R.  Smith,  OU  TuL  it  lb  Jniti  Ckunli.  p.  s>  saq.. 
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of  oollectinc  Mtdkdlh  ("legal  decisions")  has  been  ascribed. 
The  exasuiag  period  of  ihe  TanndHm,  *' teachers"  (about 
A.D.  10-220),  is  tliat  of  the  growth  of  the  Mishnah.^  Among 
the  best  known  representatives  of  the  schoob  are  Rabban  (a 
title  given  to  Hilld^s  descendants)  Gamaliel,  the  Fliil-Hellene 
and  teacher  of  the  apostle  Paid  (Acts  toL  3)  and  his  son 
Simeon  (Josephus,  Ufe,  {  38  seq.,  Wars,  iv.  3,  9),  and  Rabban 
Jobanan  b.  Zakkai,  founder  of  the  seat  of  learning  at  Jamnia 
(Jabneh).  A  little  later  (about  90-130  a.d.)  are  the  famous 
Gamaliel  n.,  EUezer  b.  Hyrqanos  (at  Lydda),  and  Ishmael  b. 
Elisha,  the  last  of  whom  founded  the  schod  at  Usha  and  is 
renowned  for  his  development  of  the  rules  of  exegesis  framed 
by  Hillel.  With  Rabbi  Aqfba  (^.r.)  and  the  synods  of  Jamnia 
(about  90  and  118  a.d.)  a  definite  epoch  in  Judaism  begins.  At 
Jamnia,  under  the  presidency  of  Gamaliel  11.  and  Eleazar  b. 
Azariah,  a  collection  of  traditional  halakolh  was  formed  in  the 
tractate  'Eduyydlh  (larger  than  and  not  to  be  identified  with 
IV{,  7  above).  Here,  too,  was  discussed  the  canonidty  of  the 
Song  of  Songs  aAd  of  Ecdesiastcs,  and  it  is  probable  that  here 
Aqiba  and  his  colleagues  fixed  the  official  text  of  the  canonical 
books.  AqIba  had  an  important  share  in  the  early  develop- 
ment of  the  Mishnah  (Strack,  pp.  19,  89);  and,  in  the  collecting 
of  material,  he  was  followed  notably  by  the  school  of  Ishmael 
(about  130-160  A.D.),  wUich  has  left  its  mark  upon  the  eariy 
halakic  Midrashim  (see  Midrash,  §  5, 1-3).  The  more  interesting 
names  include  R.  Meir,  a  well-known  haggadist,  R.  Simeon  b. 
Yob&i,  R.  Jose  b.  ^alaphta  and  R.  Jehudah  b.  *£rai.  But,  as 
collections  of  decisions  were  made  by  prominent  teachers  from 
time  to  time,  confusion  was  caused  by  their  differences  as 
regards  both  contents  and  teaching  {Sotah,  22a;  Shabb,  1386). 
Consequently,  towards  the  close  of  the  second  century  a 
thoroughly  comprehensive  effort  was  made  to  reduce  the 
halakoik  to  order.  Judah,  grandson  of  Gamaliel  U.,  known  as 
the  Prince  or  Patriarch  {nAsl*),  as  RabbinU  ("  our  teacher  ")f 
or  amply  as  **  Rabbi "  fat  exulhnce,  was  the  editor.  He 
gathered  together  the  material,  using  Meir's  collection  as  a 
basts,  and  although  be  did  not  write  the  Mishnah  as  it  now  is, 
be  brought  it  into  essentixdly  its  present  shape.  His  methods 
were  not  free  from  arbitrariness;  he  would  attribute  to  **  the 
wise  "  the  opinion  of  a  single  authority  which  he  regarded  as 
correct;  he  would  ignore  conflicting  opinions  or  those  of 
scholars  which  they  themselves  had  afterwards  retracted,  and 
he  did  not  scruple  to  die  his  own  decisions.* 

The  period  of  the  *Amdrd'im, "  speakers,  interpreters,"  (about 
23O-S00  A.D.) I  witnessed  the  growth  of  the  Gemara,  when  the 
now  "  canonical  "  Mishnah  formed  the  basis  for  further  ampli* 
fication  and  for  the  collecting  of  old  and  new  material  which 
bore  upon  it.  In  Palestine  learning  flourished  at  Cacsarca, 
Sepphoris,  Tiberias  and  Usha;  Babylonia  had  famous  schools 
at  Nehardea  (from  the  2nd  century  a.d.),  Sura,  Pumbeditha  and 
elsewhere.'  Of  thdr  teachers  (who  were  called  Rabbi  and  Rab 
respectively)  several  hundreds  are  known.  R.  tliyya  was 
redactor  of  the  Sipkrd  on  Leviticus  (Midrash,  $5*  2);  to  him 
and  to  R.  Hoshaiah  the  compilation  of  the  TOsephtd  is  also  as- 
cribed. Abbi  Arlka  or  Rab,  the  nephew  of  the  first  mentioned, 
founded  the  school  of  Sura  (219  A.D.).  Rab  and  Shemud 
(Samuel)  "  the  astronomer  *'  (died  254  a.o.)  were  pupils  of 
"  Rabbi  "  (t.e.  Judah,  above),  and  were  famed  for  thdr  know- 
ledge of  law;  so  numerotis  were  thdr  points  of  difference  that 
the  Talmud  will  emphasize  certain  decisions  by  the  statement 
that  the  two  were  agreed.  The  Gemara  is  much  indebted  to 
this  pair  and  to  -Jobanan  b.  Nappaba  (199-279)'  The  latter, 
founder  of   the  great  school  of  Tiberias,  has  Indeed   been 

*0n  the  various  teachers,  espedally  the  Haggadists,  see  W. 
Bacher,  Agada  der  BabyUm^  Amoraer  (Straasburg,  i879)f  ^'  ^ 
TannatUn  (1884,  new  edition  begun  in  1903),  A.  d,  PoL  Amorder 
(1892). 

*  See  the  criticisms  in  Jew.  Eitcy.,  viii.  6m,  and  J.  Basafrcund, 
Monatsickrift  J.  d.  Gesck.  u.  Wissens.  d.  Judentums,  1907.  pp.  427 
■q(|.  On  the  earlier  stages,  see  Jew.  Ency.,  viiL  610,  and  Haattngs' 
Pw<.  BilUe,  v.  61.  col.  2.  with  the  references. 

*On  these  schools,  see  art.  Jews,  f  43  seq.:  and  Jew.  Ency^ 
i.  145-14&- 


venerated,  on  the  authority  of  Maimomdes,  as  the  editor  of  the 
Palestinian  Talmud,  but  the  presence  of  later  material  and  of 
later  names,  e.g.  Man!  b.  Jona  and  Jose  b.  Abin  (Abun),  rdute 
this  view.  The  Babylonian  Rabbah  b.  Nal^nanl  (d.  c.  330)  had 
a  dialectical  ability  which  won  him  the  title  "  uprootcr  of  motm- 
tains."  His  controvensies  with  R.  Josq>h  b.  Uiyya  (known  for 
his  learning  as  "  Sinai  "),  and  those  between  thdr  dlsdples  Abayi 
and  Raba  are  responsiUe  for  many  of  the  minute  discussions 
in  the  Babylonian  (}emara.  Meanwhile  the  persecutions  of 
Constantine  and  Constantius  brought  about  the  decay  of  the 
Palestinian  schools,  and,  probably  in  the  sth  century,  their 
recension  of  the  Talmud  was  essentially  complete.  In  Babylonia, 
however,  learning  still  flourished,  and  with  Rab  Ashi  (352-427) 
the  arranging  of  the  present  framework  of  the  Gemara  may 
have  been  taken  in  hand.  Under  Rabba  TosCpha'a  (died  470) 
and  Rabina,  i.e.  Rab  Abina  (died  499),  heads,  of  the  academy  of 
Sura,  the  Babylonian  recension  became  practically  complete. 

Finally,  the  Sab&rd'i,  "  explainers,  opiners  "  (about  500-540), 
made  some  additions  of  their  own  in  the  way  of  explanations 
and  new  decisions.  They  may  be  looked  upon  as  the  last 
editors  of  the  now  unwiddy  thesaurus;  less  probable  is  ihe 
view,  often  maintained  since  Rashi  (nth  century),  that  it  was 
first  written  down  in  theu:  age.* 

4.  The  Ttoo  Talmuds.—Tht  Palestmian  recension  of  the  Mish- 
nah and  Gemara  is  called  "  the  Talmud  of  the  Land  of  Israel," 
or  "  T.  of  the  West ";  a  popular  but  misleading  name  is  "  the 
Jerusalem  Talmud."    It  is  an  extremdy  uneven  compilation. 
**  What  was  reduced  to  writing  docs  not  give  us  a  work  carried 
out  after  a  preconcerted  plan,  but  rather  represents  a  series  of 
jottings  answering  to  the  needs  of  the  various  individual  writers, 
and  largdy  intended  to  strengthen  the  memory  "  (Schechter). 
Political  troubles  and  the  unhappy  condition   of  the    Jews 
probably  furnish  the  explanation;  hence  also  the  abundance 
of  Palestinian  haggadic  literature  in  the  Midrashim,  whose 
"  words  of  blessing  and  consolation  "  appealed  more  to  their 
feelings  than  did  the  legal  writings.    The  Pal.  Talmiul  did  not 
attain  the  eminence  of  the  sister  recension,  and  survives  in  a 
very  incomplete  form,  although  it  was  perhaps  once  fuller.     It 
now  extends  only  to  Orders  l.-IV.,  with  tfie  omission  of  IV. 
7  and  9,  and  with  the  addition  of  part  of  VI.  7.*    The  Babylonian 
Talmud  (or  Tal.  Babli)  contains  the  Gemara  to  36^  tractates, 
but  the  material  is  rdatively  very  full,  and  it  is  about  three  times 
as  large  as  the  Pal.,  although  the  Gemara  there  extends  to  39 
tractates.    In  the  latter  the  Gemara  follows  each  paragraph  of 
the  Mishnah;  in  the  former,  references  are  usually  made  to  the 
leaves  (the  two  pages  of  which  are  called  a  and  6),  the  enumera- 
tion of  the  edUio  princeps  being  retained  in  subsequent  editions. 
The  Mishnah  Is  written  in  a  late  literary  form  of  Hebrew;  but 
the  Gemara  is  in  Aramaic  (except  the  Baraiihas),  that  of  the 
Bab.  T.  being  an  Eastern  Aram,  dialect  (akin  to  Mandaitic), 
that  of  the  Pal.  T.  bdng  Western  Aram,  (akin  to  Biblical  Aram 
and  the  Targums).    Greek  was  well  understood  in  cultured 
Palestine;  hence  the  latter  recension  uses  many  Greek  terms 
which  it  does  not  explain;  whereas  in  the  Bab  T.  they  are  much 
leas  common,  and  axe  sometimes  punningly  interpreted.*    The 
Pal.  Tal.  is  the  more  condse,  but  it  is  remarkable  for  the 
numerous  repetitions  of  the  same  passages,  these  are  useful 
for  the  critidsm  of  the  text,  and  for  the  light  they  throw  upon 
the  incom{detenes5  of  the  work  of  compilation.    The  Bab.  Tal , 
on  the  other  hand,  is  diffuse  and  freer  in  its  composition,  and  it 
is  characterized  by  the  exuberance  of  Halakah,  which  is  usually 
rather  subtle  and  far-fetched.    Both  Talmuds  offer  a   good 
fidd  for  research  (see  below).    Espedally^  interesting  are  the 
BsraUhas  which  are  preserved  in  the  Gemara  in  Hebrew,  they 
axe  "  external "  decisions  not  included  in  the  more  authoritative 

*  Sec  Strack.  p.  16  seq.  The  view  has  little  in  its  favour,  although 
memory  placed  a  more  important  part  then  than  now.  For  early 
mnemonic  aids  to  the  Mishnah,  «ee  Strack,  p.  68,  Jew.  EHcy.,xu.  19. 

*  The  Mi&hnah  was  first  critically  edited  by  W.  H.  Lowe  (Cam* 
bridge.  1883). 

*  The  Creek  words  are  treated  by  S.  Krauas  and  I.  LOw. 
Grtech.  u.  Lai.  Lekmodrter  (Berlin,  1898-9).  For  the  Persian  dements 
in  the  Bab.  T..  see  Jew.  Ency..  vii.  313. 
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Mi^Dib,  but  iltey  dlSic  from  tnd  tit  Katetimn  Ma  Uiu 
ihc  Misbnic  mateiul,  with  nbkh  ibey  umctimB  conAki  (u 
in  pailiculu  u  rcgudi  Ibe  niicted  deciuons  ol  ibe  achool  i^ 
Shanunai).  Tbcy  utiuUy  beg[a'.  "our  MuMrs  uujlil,"  "it 
a  lau^t,"  or  "  he  tuigtat,"  ihe  vctb  Una  (cf.  TinM'fm, 
"lacbea")  bring employtd (•« further  Jno.  £iKjF.,ii. iijwq.l. 
Pmllel  lo  the  Kluhnah  is  the  Tiuflild,  an  independent  eompila- 
iLoa  usodatcd  with  R.  Nchemiah  (%  ennlcmporary  ol  Mdr  and 
Simeon  b.  Yoljai),  Qiyya.  b.  Abb*  and  oihen;  it  is  ainnged 
according  to  the  Miafanic  order*  and  tractaio,  but  ladta  IV-  9 
and  V.  9-rr.  The  baLakaLb  an  fuller  and  aoKctiina  older  iban 
the  corresponding  deciaions  in  the  Mi&hnafa,  and  the  treatment 
is  generally  more  baegidic'  The  melhod  of  nuking  the  dis- 
cussions part  ol  an  interpretation  of  the  Old  Testament  (habkic 
Midcashl,  as  eienipliGcd  in  the  TiupUi.  is  apparently  older  than 
the  abltnct  and  iadepciidenl  decisions  of  the  Mi&hnah — which 


b  (<-(.  i 


the  Pentsleucb,  Chronicles  and  Ji 

popolar  eiposttion  tbao  for  the  a<;adeiiueB.  For  other  halakjc 
lilenture  which  goes  back  to  Ihe  period  ol  the  Taanilai,  ace 
the  Mrkila.  Sifliri  and  Sifkrl,  atl.  MioaaSH,  (  5,  i-j. 

The  Pataliniaa  Talmud,  although  used  by  the  Qarsito  in 
their  controversies,  fell  into  neglect,  and  (he  Babylonian  recen- 
GioQ  became,  what  it  has  since  been,  Ihc  authoritative  guide 
With  Ihe  asiim,  tbe  heads  ol  Sun  and  Pumbeditba  (about 
SV'ojS),  we  enter  upon  another  stage.  The  "  canooical  " 
Mishnah  and  Gemara  were  now  the  obiecis  of  study,  and  Ihi 
scattered  Jews  appealed  to  the  ccurnl  bodies  of  Judaism  in 
Babylonia  for  information  and  guidance.  The  Gconim  in  Iheii 
'*  Responses  "  or  "  Questions  and  Answers  "  supplied  authorita' 
live  interprctalioni  of  the  Old  Testament  or  of  the  Talmud, 
and  regulated  the  application  ol  Ihe  leaching  ol  the  pasl  lo  ihi 
chsnged   conditions  under  which   their  brelhren  now  lived 

poDti£ciil  coRUDunicatlon]  ol  one  generaiion  usually  becanu 
Ihe  venerated  teaching  of  the  neit,  and  a  new  class  of  lileraiun 
Ibui  sprang  into  eiislence.     (See  Gadn.)     Meanwhile,  as  tbi 
fiabylonian  schoob  decayed,  Talmudic  learning  was  assiduousi) 
pursued  outside  its  aiiental  home,  and  some  Babylonian  Tal- 
mudbts  apparently  reached  the  West.     However,  Ihe  fortunes    cr 
ol  the  Talmud  in  a  hostile  world  now  become  part  of  Ibe  hisi 
of  Ihe  Jews,  and  the  many  interesting  vicissitudes  cnnnol 
recapitulated  here.     (See  Jews,  {{  44  sqq.)    To  ihe  use  ol 
Pal.  Talmud  by  the  Qaraites  in  their  contrDveisies  with 
Rabbis  we  owe  Ibe  preservation  of  (ho  recension,  incomp 
though  it  is.    To  the  intolerance  ol  Christians  are  no  doubt 
Ihe  rarity  ol  old  MSS.,  and  Ihe  impure  slaU  of  tbe  leit  of  botti    ],bbnvia 
Talmuds.     At  tbe  same  time,  the  polemics  had  useful  results     M.  L.  RodkiD.. 
since  the  literary  conlroversy  in  Iho  i6lh  century  (when  JohanB    German  uanilal 
Reuchlin  look  the  part  of  Ihe  Jews)  led  10  the  tdiHe  prinapf  ol    {JpLS?"  t 
Ihe  Babylonian  Talmud  (VlennB,  ijio-jjV    A  change  shows    "■  ™"™ 
Itself  in  tbe  second  edition  (Basel,  1S7&-S1),  when  the  'AbOdAk 
Zarik  (above,  {    1.  IV.  S)  was  omillcd,  and  passages  which 
offended  the  Qjrlstians  were  cancelled  or  modified.' 
Oiring  lo  the  natun  of  Its  oontenls  the  Talmud  itood  sorely  In 


need  ol  aula  and  auidn.  ai 


n't  oi  labour  (oi  v; 


commeniann  the  nnl  place  must  be  nven  10  that  of  R-  Soloni' 
lihaki  of  Tcnyes  (see  RashiI  :  his  knowledge  ol  conlcmrxira 
tnditkia  and  Hih  nluable  jioies  make  It  a  new  starting  point 
the  inieipntaiHw  ol  the  Talnnid.  To  RaiU'i  disciple*  an  due  t 
Tliipkak  "(dditiou."  whicb,  wlih  the  caaimeniary  ol  "j 
CommentalDr,"  ah  he  wai  ■tylnl,  are  oflcD  reprodudcfl  in  print 
editions  ol  the  Tatnuid.  Thli  ichDDl  (Fiance  and  Gennany.  Iltb 
ijtli  centuryt  developed  >  cB>ui«tical  snd  oivet-inpiiiious  interpi 

Acation  and  codi&ation — and  it  drew  upon  it  the  saying 
Nahmanidet  (ijlh  cenl.)^  "They  try  10  force  an  elephant  Ihrou 

'  Lat.  tranri,  of  Orders  l.-IIl.,  V.,  by  UgoHnus,  riiei,,  irvii.-n 
■cent  ed.  by  M.  S.  Zuckentandel  (Pasewalk.  I««o)i  tee  Ji 

■  On  the  nniarshla  and  burning  of  ihe  Talmud,  see  Jttt.  Em^., 
Ei.  6|3  aqq., -'-  "* '■  —     -    -° — 


Ma  itiA  burning  of  Ihe  Tal 
1;  Slracli.  71  sBl..  j8  ■». 


*'3 

trtux.  (In  are  ihcmtroductioo  to  and 
badiah  ifi  Beninoro  (dieif  Ijl'o),     Both 
ihey  we  uaiulaEfd  by  SurenhUHua 
iee  /ne.  EMcy.,  aiL  Jt-ao. 
he  Jegal  parts  of  the  Talmud 


(Amstcnlani,  1600-17031. 

SV^r*AuLi  "S""  I 
_fiiib«lir«raA,otherwisL_ , .„ 

rrer  mpmd  a  peal  lomniary  ol  all  Jewish 
iw,  UK  •undard  week  opoa  which  Chiiitiai 
te  i6lh  century  onwards  based  their  studiea — t 

-.ns — of  torly  Kabt^nism,    Jacob  b,  Asbcr  b. 

ttrfm  ("rows")  presented  a  well-arranged  ci  "    ' 
bwi  which  had  wit  bmoie  obaotae  logidia  wi 
oewoneL   Moat  Imponaatof  al],boweva,is '~  ' 
|,Tiiii  <"  prepand  table  "),  which  cane  In  the . 


nto  popularity, .  .- 

niarin  and  hand-booka.   This 
'  i«  in  aU  its  dcvttapnema,  1 


JcHpb  Can's  .»iiiM> 

'  — ^  prirning(i56s). 

fireat'work  systematized  'Tal- 

oem  and  nwden,  wrinea  and 


DoofthtDab.Talm.  withli 


and  Iranslalion  by 


As  regards  the  Talmud,  nei 
Gemara  aimed  at  presenli 
[ually  a  large  collection  ol 
heterogeneous  miituTe  tA  conicnia,  lor  1 
gmwlh  is  no  doubt  largely  responsible. 


lough  the  Midraahira 
position  which  Ihe  Talmud  enjoys, 
ept  apart  in  any  consideration  ol 
:ures  of  the  old  Rabbinical  wrilin^ 
the  characteristics  ol  otbet  Pale>- 
ind  defects  of  other  orienlal  works, 
er  Ibe  Mishnah  nor  the  subsequent 
1  a  digested  wipus  ol  Uw.  11  ■■ 
ipfnions  and  views,  a  leniukably 


the  faiMoiy  (J  ili 
appall  Ihi  leader 
ion*  ol  style,  .ind 
lal  lo  Ihe  crui]«  uid  trivial, 
insight.  Like  Ibe  Koran  it 
mot  be  translated  lilerallyi 


velopine 


<h  bw  with 


[semblance  and  dlHerencr  being  emrcmely  lugpcilivc  foi 
lo.  On  the  Jewish  CBdiSers  generally,  see  S  Daiches 
in'*  ,1i(wa^JM.C«i'H  (London.  191D),  pp.  S7  sqq. 
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it  presupposes  a  knowledge  which  made  commentaries  a  necessity 
even,  as  we  have  seen,  lo  the  Jews  ihemseives*  The  opening 
o{  Order  II.  6,  for  example,  would  be  unintelligible  without  a 
knowledge  of  the  taw  in  Levit.  xxiii.  42:  **  A  booth  (the  interior 
of  which  is)  about  so  cubits  high  is  disallowed.  R.  Judah 
allows  it!  One  which  is  not  ten  hands  high,  one  which  has  not 
three  walls,  or  which  has  more  sun  than  shade  is  disallowed. 
'  An  old  booth?'  (marks  of  quotation  and  interrogation  must 
be  supplied).  The  school  of  Shammai  disallows  it;  but  the 
school  of  HUlel  allows  it,"  &c.  In  the  Gemara,  the  decisions  of 
the  Mishnah  are  not  only  discussed,  explained  or  developed,  but 
all  kinds  of  additional  matter  are  suggested  by  them.  Thus, 
in  the  Bab.  Gem.  to  111.  Si  the  reference  in  the  Mishnah  to  the 
Zealots  (Zudpcoi)  is  the  occasion  for  a  long  romantic  account 
of  the  wars  (receding  the  destruction  of  the  Second  Temple. 
In  IV.  3  the  incidental  prohibition  of  the  cutting  up  of  a  roll 
of  Scripture  leads  to  a  most  valuable  discussion  of  the  arrange- 
ment of  the  Canon  of  the  Old  Testament,  and  other  details 
including  some  account  of  the  character  and  date  of  Job. 
There  are  numerous  haggadic  interpolations,  some  of  consider- 
able interest.  Pr(»e  mingles  with  poetry,  wit  with  wisdom, 
the  good  with  the  bad,  and  as  one  thing  goes  on  to  suggest 
another,  it  makes  the  Talmud  a  somewhat  rambling  compilation. 
It  is  scarcely  a  law-book  or  a  work  of  divinity;  it  is  almost  an 
encyclopaedia  in  its  scope,  a  store-house  reproducing  the  know- 
ledge and  the  thought,  both  unconscious  and  speculative,  of 
the  first  few  centuries  of  the  Christian  era. 

A  good  idea  of  its  heterogeneity  is  afforded  by  the  English  trans- 
lations of  Talmudic  and  other  commentaries  by  P.  1.  Hershon 
(London.  1880-5).  For  miscellaneous  collections  of  excerpts,  see 
H.  Polano  (in  the  Chandos  Classics);  Chenery,  Legends  from  the 
Mtdrash;  1.  Myers,  Gems  from  the  Talmud',  S.  Rapoport,  Talei 
and  Maxims  from  the  Mtdrash;  E.  R.  Montague,  Tales  from  tht 
Talmud.  A  valuable  general  introduction  to  the  Rabbinical 
literature  (with  numerous  excerpts)  is  given  by  J.  Winter  and 
A.  WQnschc,  Cesch.  d.  Jud.-Hellen.  u.  Talm.  LiUcratur  (Trier,  1894). 
The  literature  has  not  been  fully  explored  for  its  contribution  to 
the  various  branches  of  anticjuarian  research.  On  the  animal 
fables,  most  of  them  found  also  in  Indian  and  in  classical  collcnions, 
see  J.  Jacobs,  Fatdes  of  Aesop  (London,  1889):  for  myth,  super- 
stition and  folk-lore,  see  D.  Joel,  Aberglaube  (Brc&lau.  1881).  and 
M.  GrQnbaum,  Semit.  Sagenkunde  (Leiden,  1893),  ^"'  Aufsatte 
(Berlin,  1901);  for  mathematics,  see  B.  Zuckermann  (Breslau, 
1878);  for  medicine,  J.  Bergel  (Leipslg,  i88§),  &c.  For  these 
subjects,  and  for  law,  zoology,  ge^raphy.  &c.  &c.,  sec  the  full  and 
cl.i<^sified  bibliographies  in  M.  L.  Rodlcinson.  HtsL  of  Talmud  (New 
York,  1903).  vol.  ii.ch.viii.,  and  Strack'sEtn^/ufff,  pp.  164-175. 

Ordinary  estimates  of  the  Talmud  are  often  influenced  by 
the  attitude  of  Christianity  to  Judaism  and  Jewish  legalism, 
and  by  the  preponderating  interest  which  has  been  taken  in 
the  religious-legal  side  oS  the  Rabbinical  writings.  The  canoniza- 
tion of  oral  tradition  in  thje  Mishnah  brought  the  advantages 
and  the  disadvantages  of  a  legal  religion,  and  controversialists 
have  usually  seen  only  one  side.  The  excessive  legalism  which 
pervades  the  Talmud  was  the  scholarship  of  the  age,  and  the 
Talmud  suffers  to  a  certain  extent  because  accepted  opinions 
and  isokited  views  are  commingled.  To  those  who  have  no 
patience  with  the  minutiae  of  legislation,  the  prolix  discussions 
are  as  irksome  as  the  arguments  appear  arbitrary .>  But  the 
Talmudicai  discussions  were  often  merely  specialist  and  technical 
—they  were  academical  and  ecclesiastical  debates  which  did 
not  always  touch  every-day  h'fe;  sometimes  they  were  for  the 
purpose  of  reconciling  earlier  conflicting  views,  or  they  even 
seem  to  be  mere  exhibitions  of  dialectic  skill  (cf .,  perhaps,  Mk.  xit. 
18-33).  It  may  be  supposed  that  this  predilection  for  casuistry 
stimulated  that  spirit  which  impelled  Jewish  scholars  of  the 
middle  ages  to  study  or  translate  the  learning  of  the  Greeks  * 
Once  again  it  was-^from  a  modem  point  of  view— old-fashioned 

*  The  whole  subject  of  Jewish  legalism  should  be  compared  with 
Islam,  where  agam  law  and  religion  are  one.  as  regards  the  t«;al 
aspect,  see  the  extremely  suggestive  and  instructive  studv^  "  The 
Relations  of  Law  and  Religion,  the  Mosque  el-A?har."  by  J.  Bryce. 
StitJtes  tn  Ihstory  and  Jurisprudence  (1901).  ii.  No.  xiit. 

^  Some  of  the  most  influential  of  the  Creek  works  In  the  middle 
ages  had  passed  through  Syriac.  Arabic  and  Hebrew  translations 
before  ihev  appeared  in  their  more  familiar  Latin  dress  I 


scholarship,  yet  one  may  now  recognize  that  in  the  development 
of  European  science  and  philosophy  it  played  a  necessary 
part,  and  one  can  now  realize  that  again  the  benefit  was  for 
common  humanity  rather  than  for  the  Jews  alone.    It  may 
strike  one  as  characteristically  Jewish  that  extravagant  and 
truly  oriental  encomiums  were  passed  upon  such  legalists  and 
Talmudists  as  Isaac  Alfazi,  Rashl  or  Maimonides,  none  the  less 
the  medieval  Jews  were  able  to  produce  and  appreciate  excellent 
literature  of  the  most  varied  description.     In  any  case,  the 
Talmud  must  be  judged,  like  other  authoritative  religious  Utera- 
ture,  by  its  place  in  history  and  by  its  survival.    From  age  to 
age  groups  of  laws  were  codified  and  expanded— the  Prieslly 
law  of  the  Old  Testament,  the  Mishnah,  the  complete  Talmud, 
the  subsequent  codifications  of  Alfazi,  Maimonides,  and  finally 
Joseph  Caro.    Thus,  the  Talmud  occupies  an  intermediate  place 
between  the  older  sources  and  its  later  developments.    At  each 
step  disintegration  was  arrested,  but  not  Jewish  genius,  and 
the  domination  of  the  Law  in  Judaism  did  not  as  a  matter  of 
fact  have  the  petrifying  results  which  might  have  been  antici- 
pated.   The  explanation  may  be  found  partly  in  the  intense 
feeling  of  soHdarity  uniting  the  Deity  with  his  worshi|;^rs  and 
his  worshippers  among  themselves.    No  distinction  was  drawn 
between  secular  and  religious  duties,  between  ceremonial,  ethical 
or  spiritual  requirements.    Modem  distinctions  of  moral  and 
ceremonial  being  unknown,  ancient  systems  must  be  judged  in 
the  light  of  those  modes  of  thought  which  could  not  view  religion 
apart  from  life.    The  Talmud  discusses  and  formulates  rules 
upon  points  which  other  religions  leave  to  the  individual,  it 
inculcates  both  ceremonial  and  spiritual  ideas,  and  often  sets 
up  most  lofty  ethical  standards.     The  bonds,  rigorous  and 
strange  as  they  often  appear  to  others,  were  a  sacrament  en- 
shrined in  the  Imagination  of  the  lowliest  follower  of  the  Talmud. 
Some  of  the  keenest  legalists  {e.g.  the  Babylonian  Rab)  are 
famous  for  their  ethical  teaching,  and  for  their  share  in  popular 
exposition;  one  of  the  best  ethical  systems  of  medieval  Judaism 
(by  Babya  ibn  Pekuda)  is  founded  upon  the  Talmud;  the  last 
exponent  of  Rabbinical  legalism,  Joseph  Caro,  was  at  the  same 
time  a  mjrstic  and  a  pietist;  and  the  combination  of  the  poetical 
with  the  legal  temperament  is  frequent.    The  Talmud  outlived 
the  reactionary  tendencies  of  the  Qaraltes  {q.v.)  and  of  the 
Kabbalah  iq.v.),  and  fortunately,  since  these  movements,  impor- 
tant though  they  undoubtedly  were  for  the  evolution  of  thought, 
had  not  within  them  the  power  to  be  of  lasting  benefit  to  the 
rank  and  file  of  the  community.    Finally,  no  religion  has  been 
without  exhibitions  of  fanaticism  and  excess  on  the  part  of  its 
followers,  and  if  the  Old  Testament  itself  was  the  authority 
for  witch-burning  among  Christians,  It  is  no  longer  profitable 
to  ask  whether  the  Talmud  was  responsible  for  offences  com- 
mitted by  or  alleged  against  those  whose  lives  were  regulated 
by  it     On  the  other  hand,  Judaism*  has  never  been  without  its 
heroes,  martyrs  or  saints,  and  the  fact  that  it  still  lives  is 
sufficient  to  prove  that  the  mechanical  legalism  of  the  Talmud 
has  not  hindered  the  growth  of  Jewish  religion. 

Apart  from  the  general  interest  of  the  literature  for  history 
and  of  its  contents  for  various  departments  of  research,  the 
ezegetical  methods  of  the  TkUmud  are  especially  instructive. 
There  were  rales  of  interpretation,  and  they  give  expression  to 
one  dominant  idea:  there  is  an  infinite  potentiality  in  the  words 
of  the  Old  Testament,  none  is  fortuitous  or  meaningless  or 
capable  of  only  a  single  interpretation,  they  were  said  for  all 
time,  *'  for  our  take  also  "  and  "  for  our  learning  *'  (cf .  Paul,  in 
Romans  iv.  34,  xv.  4).  This  was  not  conducive  to  cnttcat 
inquiry;  questions  of  the  historical  background  of  the  biblical 
passage  or  of  the  trustworthiness  of  the  text  scarcely  found  a 
place.  The  interpretation  itself  is  markedly  subjective,  by 
the  side  of  much  that  is  legitimate  exege^s,  there  is  much  that 
appears  arbitrary  in  the  extreme.  The  endeavour  was  made 
to  interpret,  not  necessarily  according  to  the  letter,  but  accord- 
ing to  individual  conceptions  ol  the  spirit  and  underlying 
motive.  Thus,  the  same  evidence  could  give  rise  lo  widely 
differing  conlHctfng  interpretations,  which  may  not  be  dirc-cily 
deducible  from  or  iustifrcd  by  the  Scripture     Hence  the  value 
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of  tbe  Mtdilog,  whtther  InUIc  or  biatfie,  ttttt  upon  tts 
alciuic  worth,  uid  Dot  upon  the  excgeUcal  prindpla  which 

■idercd  ntcaary  tint  toching  ibmild  be  (utbentksted,  u  it 
were,  by  ju  uocHtioi]  with  older  uitborHy  wboae  lunding 
(tunniKd    in    genOinenoa.      For    iliii    reason    uHtnymoiu 

judged  (u  in  Uam),  not  ■>  inixh  upoo  their  merit*,  u  by  Ibe 
duin  ol  autbotitiH  prhicb  tnced  them  beck  to  their  Bourcc& 

To  luppbmait  vhat  hu  already  been  ptHnted  out  in  the 
■itide  MmusH,  it  may  be  naticctl  that  the  tinuhar  penally  o[ 
the  "lony  atiipei  aave  one"  (a  Cor,  a.  M;  Joiepfaug,  Ant., 
iv.  g,  93)  ia  discuued  Id  the  Uiihnah  lUakluilk,  iv.  5),  and  ia 
nbtequently  exptaincd  by  an  atmely  artificial  intapretatian 
cf  Deat.  nv.  1-3  (as  tbougb  "  to  the  numba  40  ").  But  the 
penalty  ia  obviously  older  than,  and  (olirely  independent  tit,  the 
■ibitniy  (splanalion  by  whidi  it  ia  lupported.  Again,  the 
nndiag  of  clothe*  on  the  occaaiaa  of  a  charge  of  blaaphemy 
(UalL  iivi.  65)  i>  (Ctnally  connected  with  Jc«pb  b.  (jotlu  ol 
the  md  century  AJi.  (Saitta/.,  vii.  j).  although  dacwhoE  this 

lad  it  often  happena  that  tbe  Talmod  pnecrva  diSoent  tndl- 
lioni  regarding  the  nine  teaching,  different  veraiona  ol  it,  or 
it  ia  aacnbed  to  diBerenC  authorities  (tee  Jtv.  Ency.,  lii.  p.  1;, 
coL  1).     Tbe  [act  that  certain  teachuig  i*  amciated  with  ■ 

law  aicribed  to  the  age  ol  Moat) — the  retocniud  bw-g)ver — 
may  peeve  to  be  of  much  earlier  or  ol  much  later  inception. 
Tfaia  leatuie  naturally  complicate*  all  quesliona  affecting  origtai 
and  originality,  and  CAimot  be  ignored  in  any  study  of  the 
Talmud  in  ita  bearing  upon  the  New  Teacament,^  Similar  ot 
rdated  forma  of  interpretation  and  teaching  are  found  in  the 
Talmud,  in  Hellenistic  Judaism,  b  the  New  Teltiuntnt,  in  Mtly 
Church  Fatben  and  in  Syciac  writers.  A>  r^wds  the  New 
Teitament  itself,  the  pi»nti  of  aimilanly  are  many  and  oflea 
Important.  It  ha*  been  aaeited  that  "  tbe  writings  of  recent 
Jewiah  critics  hive  tended  on  Ibe  whole  to  GonfLrm  the  Gospel 
picture  ot  erteiTiBl  Jewish  lite,  and  where  there  is  disoepancy 
these  critica  tend  10  pnjve  that  the  bUme  lies  at*  with  the 
New  Totamoit  original*,  but  with  then-  interpretcn."  Tlie 
Talmud  also  makes  "  cr«iih1e  detail*  which  many  Christlas 
cspoaitois  have  been  ratlis  inclined  to  dispute  Uost  remark- 
able of  all  has  been  the  cumulative  stren^h  ol  tbe  argummta 
adduced  by  Jewish  writeia  [avouiable  to  the  authenticity  of 
the  diicouises  in  the  Fourth  G«{MJ...">  The  pohili  ol 
contact  between  tbe  phraseology  in  the  Goapel  of  J<din  and  the 
early  MIdraslnm  are  especiBlIy  InHneting.'  The  popularity  o( 
the  paraUe  aa  a  form  of  didactic  leaching  finds  many  eumpica 
in  the  Rabbinical  writings,  and  some  have  nolewoithy  paiallels 
in  the  New  testament.*  It  is  known  that  there  were  theological 
nmtmvenies  between  Jew*  and  Chrisliani,  and  in  the  Midruh 
Baahilk  Rahbuh  (Miobash,  [5,  sl  is  a  passage  (translated  in 
Joe.  £iKy.,  viii.  ssS)  directed  against  the  Christian  view  which 
found  aUMion  lor  the  doctrine  of  the  Trinity  in  Gen.  L  ifi. 
But  it  is  oncertain  bow  far  the  dodrina  of  Judaism  weie  hifiu- 
encid  by  Christianity,  and  it  is  even  diluted  wbtthtt  the 
Talmud  and  Uidnahim  may  be  tiMd  10  estimate  Jewish  thtnght 
<  There  an  nuny  detvli  in  tbe  Tslipnd  whMi  cannpl  ,be,dand: 


p  between  the  Bahbinkat  ai«l 
aider  srienlal  material  will  be  (aund  in  H    "'  ' 
TatmaXaclM  (Berlin,  t^aj);  A.  tnemiu.  3aJ>.  »  i>.  1 
loo;).  AUt  Tea.  im  LitkU  d.  AlUn  Orinili  (it..  I90G); 
Bab.  uWei  I'D  WrUbiUt  i,  nafMul  u.  ifidniRk  [ri., 

•L  Abnhinit,  on  "  Rabbbiic  Aids  to  ExenEW." 
Ciui*.  BOL  Enayi  [i«ao].  p.  IBi. 

•See  the  eiBy  ol  Sddatter.  Spnicii  ■.  Bcnul  i. 
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•  See  P.  ReWg,  All-Jti.  Oiicinlt. 
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of  the  rat  or  md  centtny  AJi.  Moeh  valnahte  work  has  been  dons 
by  modem  Jewish  scholan  on  the  "  higher  cn'ticism  "  of  these 
writing),  which.  It  mat  be  remembsied,  range  over  several 
centurits,  but  h  Mill  remains  difficult  to  dale  thdt  conlmti. 
Moreover,  ia  endeavouring  to  sketch  the  theology  of  ■ 
Judaism  it  has  been  easy  to  find  In  the  heterogeneous  and 
fticting  Idcea  a  system  which  agreed  with  preconceived  views, 
and  to  r^ect  a*  late  or  exceptional  whatever  told  against  thetn. 
In  considering  the  evidence  it  is  a  delicate  task  10  avc' ' 
fuaing  its  meaning  lor  its  age  with  that  which  has  appeared  tbe 
only  natural  or  appnpriate  one  to  subsequent  interpreter* 
(whether  Jewish  or  ChifsUan}  irt»  hive  been  necessarily  inSu 
enced  by  thdr  csviiorunent  and  by  contemporary  thought 
At  all  events,  if  tboe  writing,  have  many  old  elancnts  ani 
inay  bensedtoilliBtiBtetliebackgnHindoItheNewTestatnent 
tbiy  lllustiau  BM  only  the  excessive  legalism  and  ritualBm 
ag^nst  wfaidi  tsiiy  ChiiHlinily  contended,  hut  sbo  the  more 
spiritual  and  ethloal  side  <rf  Judaigm.  Upon  this  latter  phase 
Ibe  paeudtpignphiol  and  apocalyptical  wriLmga  have  shed 
mnch  Bnexpeeied  light  in  BuldDg  the  Old  Testament  with  both 
Christian  and  Rabbinical  theology.  The  various  proUema 
iriiich  arise  are  stiU  under  discussion,  and  are  of  great  importance 
for  the  stndy  of  Pdcstinian  thought  at  tbe  age  of  the  parting 
of  the  ways.  They  touch,  on  the  one  huid,  the  ahsoluie 
ori^nality  of  Christianity  and  lu  attitude  to  Jewish  legalism; 
and,  on  the  otba,  the  truepfaK«o(  the  ftnJtfipvflia  in  Jewiah 
thou^  and  the  antlqnity  of  tbe  Judakm  which  dominates  tb* 
Tahnud.-  Tb^  do  not,  however,  sidude  the  pceslbility  that 
by  the  side  of  tbe  irtinlmf-tsm  ik  the  esrty  Jewish  scademlcol 
circle*  was  the  non  popnlai  thought  wUch,  formhig  a  link 
between  Jew*  and  Chrlsttaaa,  ultfanately  fell  Into  n^ect  as 


Boibirtjfii.  "See  further,  lie  the' faliiud  ard'Sfidnihiiii'iB 
relation  te  the  New  Ttannient  generally,  the  linntuit  In  Stncfc. 
pp.  ISiBqq.ialioA.  WaaaOhe^MKBnfflc'a.£>'diif.d.£Hir(iliia 
(Gettimen,  1878)1  C  flTToy,  Jadaiim  i»J  ChriaioKily  (London, 
1S90;  with  Schechter's  casay  in  bis  SHuliti  [189G).  pp.  3^1-105): 
H.  LaiWe.  Ju«  ariiM  im  Tai<nd  (BerUn,  tS^t)  ;  rt.  T.  Helloed. 
Clinaianily   is    Talmud   and    if klnujk    (London,    IV>y.    Willi    W. 

Bich«-'«    r«view    in    /fw.    Qaart.    Ka.,    xviL    IJl-lM:    " 
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Jrw.  Qaarl.  Jin.,  iq 
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The  Talmud  lt«dt  li  still  the  lulboritslive  and  practical 
guide  of  the  great  masa  of  the  Jews,  and  is  too  closely  connected 
with  cootemporaly  and  eariler  Palestinian  history  to  n,„^^ 
he  neglected  by  Christians.  With  tbe  ptogrtis  ol  tttmmm. 
modem  roearch  the  value  ol  this  and  oi  the  other  old 
Rabbinical  writing*  ia  being  re-esllmated,  and  critidsoi  has 
feiced  a  modificatku)  of  many  old  views.'  Thus,  an  early  refer- 
ence to  the  lille  of  a  work  does  not  prove  that  It  is  that  whidi 
is  now  current;  tilm  appliea,  for  eample.  to  the  tractate 
•  Bdiiyyetli  (see  Jot.  EHcy.,  vin.  fiit),  and  to  the  Midrash  Sifhl. 
which  frequently  differs  from  that  as  known  to  the  Talmud 
(ii,,  xL  331).  It  has  been  iotuid  that  a  tradition,  however 
_' The  "  higher  critid-n  ",  of  th««writingi  affords  T 
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tBUKioui  or  dicumituitU],  Ii  not  necsMrfly  genuine,  utd  that 
too  in  ifiitc  ai  Ibe  diain  of  lutheiilie  by  which  li>  aniiquiiy 
<K  genuinencu  ippnicd  to  be  conGiincd.  Implidt  idiun 
cui  no  kmgcr  be  necouiily  placed  upon  Ihe  te[wttd  lutbonhip 
«  elilonbip  oi  ■  work;  yet,  alIhou(h  many  of  the  viewi  of 
medieval  jews  in  tba  laptct.piovc  to  be  erroneoiu  (>.;.  on  Ihe 
authorship  of  the  Zaiiu;  see  KtasAljUi),  Ihey  nay  umetimet 
pKierve  ihe  retoUiction  of  a  lacl  which  only  necdi  rcaatemesl 
<(.(.  R.  Johanan  as  the  ediloi  of  Ihe  PaL  Talmud). 

Finally,  Ihe  Talmud  romea  at  the  end  of  a  very  lengthy 
dtvelopiDcnt  ol  PalBlinian  thought  lace  PaiESTINE:  i/iVpry). 

It  i>  in  Ihe  direct  line  ot  descent  tiom  the  Old  Teala- 
22^:     ment— intervening  literalur*  having  been  losl— Ihe 

CMence  of  which  it  makei  lis  owil  Fotced  by  the 
eveiita  of  biuoiy.this  legacy  of  the  pait  was  >ubj«ted  lo  luc- 
ccsiive  ptocoas  and  adapted  to  the  ueeda  of  aucceaaive  generx- 
tioni  and  of  widriy  diQerent  hisiiHlcal  and  Mcial  condilioni. 
Legal  compendiunu  and  syUtnu  a[  philaaophy  iHved  iheii  age 
(nd  gave  place  lo  blec  devdopmenii;  and  the  dastidty  of 
interpretation  which  diareciaizes  it  enabled  it  to  outlive 
Kauilca  and  Kabbalists.    It  also  eaoped  the  clanicism  ot  the 
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e  with  it 


ieotxl  w«li  among  ai 
'  "       ceoftheTalmi 


mtal  people  the 
(be  imnglnatiou 


conneiioh  with  a  history  which  appealed 
tod  the  f eeUngs,  upon  iti  betctogeneity  o[  oonteni*  siutsue  lot 
ail  moods  and  minds,  and  upon  the  unifying  and  regulative 
tSects  of  ila  legalism.  Hie  leUtionthip  of  Talmudism  tathe 
Old  Testament  has  been  likened  to  that  of  Christian  tbeology 
to  the  Goqieb;  the  comparison,  nhelhet  fitting  or  not,  may  at 
least  enable  one  to  underaland  the  varying  atliludia  of  Jewish 
.    With  doaer  contact  to  the 


;viUhlE  1 


■cbolanlip  (he  Talmud  has  eoicrcdupon  a  new  period, 
one  which,  ihougfait  maybesaid  todalefiomtheiiitieof  Moaeg 
Mendelssohn  (see  Jews,  (  48J,  has  reached  a  more  distinctive 
Uage  at  the  present  diy.  In  the  wealtening  of  thai  autliorily 
which  had  been  aacril»d  ahnoal  unanimoualy  lo  the  Talmud, 
nd  invariably  to  the  Old  Tetlamenl,  ■  new  and  greatn-  atrain 
haa  been  laid  upon  Judaism  to  reinterpirl  its  spirit  once  more 
lo  answer  Ihe  diverse  nants  ol  its  adheienU.  This  is  part  of 
that  luger  and  presing  plycbological  problem  of  adjusting  tho 
■  It  of  the  collective 


Many  others  of  his  practici 
koMothlt  connected  with  marriage  and  divorce,  trade  and 
picbiylism,  as  well  as  with  synagogue  ritual,  had  abiding 
and  bear  invariably  the  atamp  of  oilightened 
ItidFpendence    within    the    limits   of  ivcogiiiied  authoritative 

I.    01  bh  legal  work  Ihe  most  important  waa 

Stjtr  ka-yailur.     He  was  abo  a   poet   and 
grammarian 


boroDgh  of  Schuylkill  county.  Fennsylvaula, 
anaqua  (Little  SchuylluU)  rivei,  about  »  m. 
1  oilb  the  Schuylkill,  about  17  m.  E.N.E.  o( 
Potuville,  and  about  9t  m.  N.  of  PhiladelfJiia.  Pop.  (1*90) 
6oS4;(iooo)  7167,  (6is  foreign-bom);  (1910)  gtfii.  Tamaqua  ii 
scived  by  the  Cential  railroad  of  New  Jeney,  by  Ihe  Philadelphia 
id  Reading  railway  and  by  an  electric  Une  connecting  with 
Minch  Chunt,  Fottsville.  and  other  places.  Tamaqna  is  in  ■ 
rich  anthracite  coal  district,  and  coal-mining  is  its  chief  industry, 
aannfactures  are  foundry  aiKl  machine-shop  products, 
itoves,  fufnilure,  hosiery,4c.  The  borough  owns  liw 
-wortis.    The  first  settlement  here  was  nmde  in  1 7W  and 


11  Jud 


n  alone. 


i«iMj  ^ri.l,  on/ejprdally  ihe  UmaSsidinft  f.  Gudi.  u.  Wum- 
ttkajl  <la  JinlnUmi  (breslau). 

tIe  writs'  dnirei  to  eipreia  his  Indebtadaei*  to  Ht  iHad 
Abrahams  lor  biblkigraphical  and  other  lugitslions.       (S.A.  C.) 

TALUKOAH  (Hind,  from  latii,  district,  and  iir,  holding), 
tha  tume  ol  (i)  an  ofbdal  in  the  state  (k  Hyderabad,  India, 
equivalent  to  magistrate  and  collector,  and  (1)  a  landholder 
with  peculiar  tenureJ  in  various  parts  of  India,  paitfculariy  hi 
Oude  (see  Umini  Paovtscds). 

TALW  (Uc.  I«  the  "  ankle-bone  "),  in  srchilectuis,  1^  dope 
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■eied  in   1817. 

its  present  name,  in  Indian  word 
'  nnning  water.  '*  I1  waa  inccirporaied  as  a  borougli 
Between  iMg  md  ig/j  the  Molly  Maguircs  were 


I  and  n 


wilh  a 


A  Juic, 
citric  and  ta 


pulp  containing  sugar  a 


.    The 


brgdy  imported  both  from  Ihe  East  and  the  West  indies.  Tlie 
tree  is  now  widely  distributed  in  Iropial  couniriea,  but  it  ti 
genei*]ly  considered  thai  its  native  country  la  in  easlem  trtt»c»l 
Africa,  from  Abyssinia  southward  to  the  Zsmbeti.  The  nun* 
(irieaning  in  Arabic  "  Indian  date ")  shows  that  it  entered 
medieval  commerce  from  India,  where  it  is  used,  not  only  for 
lis  pulp,  but  lor  its  seeds,  which  are  astringenl,  Its  leaves,  which 

nWiu  inJica)  attains  a  height  of  70  to  So  fl.,  ard  besis  elegant 
pinnate  toKage  and  pufplish  or  orange  veined  flowers  arranged 
in  terminal  racemes.  The  flowet-tube  bears  st  its  summit  four 
sepals,  but  only  three  petals  and  three  perfect  stamens,  wilh 
inditalioro  of  si>  othets.  The  stamens,  with  the  stalked  ovary, 
are  curved  away  from  the  petals  at  thrir  base,  but  are  directed 
towards  them  St  their  a^ces.  The  anthers  and  the  atigmu  are 
thus  brought  hilo  such  1  position  as  to  obstruct  the  passage  o( 
"  by  the  brilliantly-coloured  petal,  the  inference 


i  course  being  that 
t  pollen  and  the  ftrtiliulion  of  the  Sower, 
TAMAIUSIC.    The  genus  Tnmarit  gives 


allied  genus  UyrUaria  grow  in  aalt-deser(l,  by  Ihe  1 
or  in  other  more  or  less  sterile  localities  m  w»nn,  t( 
BubtrupicaJ,  and  tropica]  regions  of  the  etjiam  hemisphere. 
Tbdrlongalenderh(aneheshe»i  very  numerous  small  apprtssed 
leares,  n  whieli  the  evsporaiing  surface  is  reduced  to  a  minimunw 
Tlie  SoHcn  aie  tniaute  and  ouraerous,  in  long  duucrt  at  tim 
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ends  of  the  branches  or  from  the  trunk.  Each  has  4*5  free 
sepals,  and  ss  many  petals  springing  'with  the  4-10  stamens 
from  a  fleshy  disk.  In  Tamarix  the  stamens  are  free,  -while  in 
iiyricaria  they  are  united  into  one  parcel.  The  free  ovary  is 
one-celled,  with  basal  placentas,  and  surmounted  by  3*-5  styles. 
The  fruit  is  capsular,  and  contains  numerous  seeds,  each  usually 
with  a  long  tuft  of  hairs  at  one  end.  The  great  value  of  these 
shrubs  or  trees  lies  in  their  abilfty  to  withstand  the  effects  of 
drought  and  a  saline  soil,  In  consequence  of  which  they  grow 
where  little  else  can  flourish.  On  this  account  the  common 
tamarisk,  T.  gallica,  is  planted  on  sea-coasts,  and  affords  shelter 
where  none  other  could  be  provided.  Some  species  produce 
galls,  valued  for  their  tannin,  while  the  astringent  bark  of  others 
has  occasionally  been  used  for  medicinal  purposes.  The  ashes 
of  the  plant,  when  grown  near  the  sea,  are  said  to  contain  soda. 
For  tamarisk  manna,  see  Makna. 

TAMATAVB  (called  by  the  natives  Tdamdsina),  the  chief 
seaport  of  Madagascar,  situated  nearly  on  the  centre  of  the 
eastern  coast  in  18''  xo'  S.,  49*  32'  £.  It  owes  its  importance  to 
the  existence  of  a  coral  reef,  which  forms  a  spadous  and  fairly 
commodious  harbour,  entered  by  two  openings.  The  town  is 
built  on  a  sandy  peninsula  which  projects  at  right  angles  from 
the  general  coast-line.  On  this  are  crowded  together  a  con- 
siderable number  of  houses,  with  good  shops  and  merchants' 
oftces  in  the  mdn  thoroughfares.  Tamatave  is  the  seat  of 
several  foreign  consuls,  as  well  as  of  numerous  French  officials, 
and  is  the  chief  port  for  the  capital  and  the  interior.  Imports 
consist  principally  of  piece-goods,  farinaceous  foods,  and  iron  and 
steel  goods,  and  exports  of  gold  dust,  rafiia,  hides,  caoutchouc 
and  live  animals.  Communication  with  Europe  is  maintained 
by  steamers  of  the  Miessageries  Maritimes  and  the  Havratse 
companies,  and  also  with  Mauritius,  and  from  thence  to 
Ceylon,  by  the  British  Union-Castle  line.  Of  the  whole  foreign 
trade  of  Madagascar,  46  per  cent,  is  through  Tamatave.  Owing 
to  the  character  of  the  soil  and  the  formeriy  crowded  native 
population^  the  town  has  often  been  attacked  by  epidemics: 
the  plague  broke  out  in  1898,  and  again  in  1900;  but  since  the 
draining  of  the  neighbouring  marshes,  there  has  been  improve- 
ment. Since  1895  the  native  population  has  been  removed 
from  the  town  and  settled  in  a  new  village  to  the  north-west. 
A  telegraph,  180  miles  in  length,  connects  Tamatave  with  the 
capital  There  is  also  a  service,  partly  by  railway  and  partly 
by  steamer,  along  the  coast  lagoons,  connecting  the  port  with 
Antaninartvo.    Pop.  about  4600. 

TAHAUUPAS,  a  northern  Gulf-coast  state  of  Mexico, 
bounded  N.  by  Texas,  U.S.A.,  E.  by  the  Gulf  of  Mexico,  S.E. 
by  Vera  Cruz,  S.  by  San  Luis  Potosi,  W.  by  Nuevo  Leon,  and 
N.W.  by  Coabuila.  Area  32,128  sq.  m.  Pop.  (1900)  318,948. 
The  central  and  southern  parts  of  the  state  are  mountainous, 
but  there  are  extensive  fertile  plains  in  the  N.  sloping  gently 
N.E.  toward  the  Rio  Grande,  and  the  coastal  zone  is  sandy, 
much  broken  by  lagoons  and  iminbabited.  Except  in  the  N. 
this  coastal  zone  is  only  5  to  7  m.  wide,  but  the  foothills  region 
back  of  this  is  usually  well  wooded  and  fertile,  and  the  low 
alluvia]  river  valle3rs  penetrate  deeply  into  the  sierras.  There 
are  four  navigable  rivers  in  the  state— the  Rio^  Grande  del  Norte, 
or  Rio  Bravo,  which  forms  the  boundary  line  with  the  United 
States,  the  Conchas  or  Presas,  the  Soto  da  Marina,  and  the 
Tamesi.  The  Panuco. forms  the  southern  boundary  for  a  short 
distance.  A  peculiar  feature  of  the  hydrography  of  Tamaulipas 
is  the  series  of  coastal  lagoons  formed  by  the  building  of  new 
beacheif  across  the  indentations  of  the  coast.  The  largest  of 
these  is  the  Laguna  de  la  Madre,  125  m.  long,  which  receives  the 
-waters  of  the  Rio  Conchas,  and  is  separated  in  places  from  the 
Gulf  by  Qnly  a  narrow  ridge  of  sand  dunes.  The  climate  is 
hot,  humid  and  malarial  on  the  coast,  but  is  pleasant  on  the 
more  elevated  lands  of  the  interior.  On  the  plains  bordering 
the  Rio  Grande  frosts  are  frequent.  The  rainfall  is  abundant, 
especially  on  the  mountain  slopes  of  the  south.  The  principal 
industry  is  agriculture.  Sugar,  cereals,  tobacco,  cotton  and  coffee 
are  produced,  and  probably  fruit  may  be  raised  successfully. 
Stou-raising  receives  some  attention  and  hides  and  cattle 


I  are  exported.  The  preparation  of  Ixtle  fibre  for  export  !s  be- 
coming an  important  industry.  Copper  is  mined  and  extensive 
deposits  of  petroleum  and  asphalt  are  being  exploited.  Railway 
communication  is  provided  by  the  Mexican  National  which 
crosses  the  northern  end  of  the  state,  the  Belgian  line  from 
Monterrey  to  Tampioo,  and  a  branch  of  the  Mexican  Central 
from  San  Luis  Potosi  to  Tampico. 

The  capital  of  TamauUpas  is  Ciudad  Victoria  (pop.  in  1900, 
10,086),  a  small  sierra  town  on  the  Monterrey  and  Tampico  railway 
about  120  m.  from  Tampico^  Its  public  buildings  are  good 
and  it  has  the  iraprorements  of  a  nKuern  town.  A  has  a  fine 
climate,  a  good  trade,  and  is  a  summer  resort  for  residents  of  the 
coast.  The  city  is  near  the  Rio  Santandcr,  and  was  once  catted 
Nuevo  Santander.  Among  other  towns  in  the  state  may  be  men- 
tioned: Matamoros  (g.r.),  on  the  Rio  Gmnde;  Tampico  (g-v.),  on 
the  Panuco,  the  principal  port  of  the  state;  Tula  (6935  in  1000): 
Jauroave  (about  ^10,000  in  1900,  chiefly  Indians),  38  m.  S.W.  of 
Ciudad  Victoria,  in  the  heart  of  a  prominent  ixtle-producing  region; 
Mier  (71 14  in  1^5),  on  the  Rio  Grande,  95  m.  E.N.E.  of  Monterrey; 
San  Carios  (6871  in  1895),  57  m.  N.E.  of  the  capital;  Camarco 
(681^  in  1895),  on  the  San  Juan  near  the  Rio  Grande,  once  the  old 
Spanish  mission  of  San  Auguscin  Laredo;  and  Reynosa  (6137  in 
1895).  54  m.  W<N.W.  of  Matamoros. 

TAMATO  7  BAUS.  KANUBL  (1829-1898),  Spanish  dramalist, 
was  bom  at  Madrid  on  the  15th  of  September  1829.  He  came 
of  a  family  connected  with  the  theatre,  his  mother  being  the 
eminent  actress  Joaquina  Baus.  It  is  interesting  to  note  that 
she  appeared  as  Genevi^e  de  Brabant  in  an  arrangement  from 
the  French  made  by  Tamayo  when  he  was  in  his  twelfth  year. 
Through  the  influence  of  his  uncle,  Antonio.  Gil  y  Z&rate,  minister 
of  education,  Tamayo's  independence  was  secured  by  his  nomina- 
tion to  a  post  in  a  government  office.  The  earliest  of  his  printed 
pieces,  Juana  de  Area  (1847),  is  an  arrangement  from  Schiller, 
and  Una  Aventura  de  FickdUUj  which  the  author  has  not  cared 
to  preserve,  is  said  to  be  an  imitation  of  Alexandre  DuvaL 
The  general  idea  of  his  Angda  (1852)  was  derived  from  Schiller's 
Kahale  und  Liebe,  but  the  atmosphere  is  Spanish,  the  situations 
are  original,  and  the  phrasing  is  Tamayo's  own.  His  first  great 
success  was  Virginia  (1853),  a  dramatic  essay  in  Alfieri's  manner, 
remarkable  for  its  ingenuity  and  noble  diction.  In  1854  Tamayo 
was  expelled  from  his  post  by  the  new  Liberal  government,  but 
was  restored  before  long  by  C&ndido  Nocedal,  a  minister  who 
had  been  struck  by  the  young  man's  talent.  He  collaborated 
with  Aureliano  Fem&ndex-Guerra  y  Orbe  in  writing  La  Rica- 
hembra  (1854),  a  historical  drama  which  recalls  the.  vigour  of 
Lope  de  Vega.  La  Locura  de  Amor  (1855),  in  which  Juana 
la  tocCt  the  passionate,  love-sick  daughter  of  Isabd  the  Catholic, 
figures  as  the  chief  personage,  established  Tamayo's  reputation 
as  Spain's  leading  playwright,  Hija  y  Madre  (1855)  is  a  failure, 
and  La  Bo!a  de  Nieve  (1856)  is  notable  solely  for  its  excellent 
workmanship.  It  is  unfortunate  that  Tamayo's  straitened 
means  forced  him  to  put  original  work  aside  and  to  adapt  pieces 
from  the  French.  Examples  of  this  s<»t  are  fairly  numerous. 
Lo  Positivo  (1862),  imitated  from  Adrien-Augustin-Lton  Laya's 
Due  Job,  is  well-nigh  forgotten,  though  the  Spanish  version  is  a 
dexterous  piece  of  stagecraft  and  contains  some  elements  of 
original  value.  Dd  dicho  al  hecho  (1864)  Is  from  La  Pierre  de 
louche  of  Jules  Sandcau  and  £mile  Augier,  and  a  pleasing  proverb, 
Mds  vale  Mafia  que  Fuerta  (1866)  is  a  great  improvement  upon 
Mme  Caroline  Berton's  Dipiomatie  du  Minage,  The  revolution 
of  x868,  which  cost  Tamajro  his  post  at  the  San  Isidro  Library, 
is  indirectly  responsible  for  No  hay  fnal  que  por  bien  no  venga 
(1868),  a  clever  arrangement  of  Le  Feu  au  Couvent,  by  Henri 
Murger's  friend,  Theodore  Barridre.  During  these  seven  yearn 
Tama>'0  produced  only  one  original  piece,  Lances  de  Honor 
(1863),  which  turned  upon  the  immorality  of  duelling,  and  led 
to  a  warm  discussion  among  the  public.  Written  in  prose,  the 
piece  is  inspired  by  a  breath  of  medieval  piety  which  had  not 
been  felt  in  the  Spanish  theatre  since  the  17th  century.  His 
renascence  of  an  oid-world  motive  has  induced  many  critics 
to  consider  Lances  de  Honor  as  Tamayo's  best  work,  but  that 
distinction  should  be  accorded  rather  to  Un  Drama  nuevo  (1867), 
a  play  in  which  the  author  has  ventured  to  place  Shakespeare 
and  Yorick  upon  the  scene.    Los  H ombres  de  Hen  {tSjo}  wts 
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Tamayo's  final  contiibnUon  to  the  Spanish  etagie.  His  last 
y«ais  were  spent  hi  recastmg  his  Virginia^  and  the  result  of  his 
efforts  may  be  read  in  the  posthumous  edition  of  his  Ohras 
(Madrid,  1898-99).  In  1858  Tamayo  was  elected  a  member  of 
the  Spanish  Acaderqy,  to  which  be  afterwards  became  permanent 
secretary;  and  in  1884  the  Conservative  minister,  Alejandro 
Pidal  y  Mon,  appointed  him  director  of  the  National  Library. 
He  died  on  the  30tb  of  June  1898.  (J.  F.-R.) 

TAMBOUR  (Fr.  for  "  drum  "  )i  the  term  In  architecture  given 
to  the  inverted  bell  of  a  Corinthian  capital  round  which  were 
carved  the  acanthus  leaves  decorating  it:  applied  also  to  the 
wall  of  a  circular  structure,  whether  on  the  ground  or  raised 
aloft  on  pendentives  and  carrying  a  dome;  and  to  the  drum  of 
a  column  which  is  built  in  sevoral  courses. 

TAMBOURINE  (Fr.  tambour  de  Basque;  Ger.  baskiscke 
Trommd^  Tambourin,  or  SchdleH4rvmmd),  a  popular  instrument 
of  percussion  of  indefinite  musical  pitch,  used  for  marking  the 
rh3rthm  in  dance  or  harrhanalian  music.  The  tambourine  con- 
suls of  a  flat  wooden  or  metal  ring,  over  one  end  of  which  is 
stretched  a  parchment  or  vellum  head;  in  the  circumference 
of  the  ring  are  fixed  nine  or  ten  metal  disks  or  small  bells  which 
jingle  as  the  tambourine  is  struck  by  the  hand,  or  merely  waved 
through  the  air.  A  tremolo  effect  is  obtained  by  stroking  the 
head  with  the  finger-tips.  In  a  14th-century  MS.  (Brit.  Mus. 
Sloane  3983,  fol.  13)  a  tambourine  of  modem  appearance  with 
a  snare  bears  the  inscripti(m  "  Tympanum."  The  tambourine 
is  of  the  highest  antiquity,  and  was  known  at  different  times 
under  the  names  of  tmbrd  or  tabret,  tympanon  or  tympanum, 
and  symphonia.  (K.  S.) 

TAMBOV,  one  of  the  largest  and  most  fertile  govermnents 
of  central  Russia,  extending  from  N.  to  S.  between  the  basins 
of  the  Oka  and  the  Don,  and  having  the  governments  of  Vladimir 
and  Nizhniy-Novgorod  on  the  N.,  Penza  and  Saratov  on  the  £., 
Voronezh  on  the  S.,  and  Orel,  Tula  and  Ryazan  on  the  W.  It 
has  an  area  of  25,703  sq.  m.,  and  consists  of  an  undulating  plain 
intersected  by  deep  ravines  and  broad  valleys,  ranging  450 
to  800  ft.  above  sea-level.  Cretaceous  and  Junosic  deposits, 
thickly  covered  with  boulder-cky  and  loess,  axe  widely  spread 
over  its  surface,  concealing  the  imderlying  Devonian  and  Car- 
boniferous strata.  These  bst  crop  out  in  the  deeper  ravines, 
and  seama  of  coal  have  been  noticed  at  several  places.  Iron 
ore  (in  the  north-west),  limestcme,  clay  and  gypsum  are  obtained, 
and  traces  of  petroleum  have  been  discovered.  The  mineral 
waters  of  Lipetsk,  similar  to  those  of  Franzensbad  in  their 
alkaline  elements,  and  chalybeate  like  those  of  Pyrmont  and 
Spa,  are  well  known  in  Russia.  The  Oka  touches  the  north-west 
comer  of  the  government,  but  its  tributaries,  the  Mokaha  and 
the  Tsna,  axe  important  channeb  of  traffic  The  Don  also 
merely  touches  Tambov,  and  of  its  affluents  none  except  the 
Voronedi  and  the  Khoper  and  the  Vonma,  a.  tributary  of  the 
Khoperi  axe  at  all  navigable.  As  a  whole,  it  is  only  in  the  north 
that  Tambov  is  well  drained;  in  the  south,  which  is  exposed 
to  the  dry  south-east  winds,  the  want  of  moisture  is  much  felt, 
especially  in  the  district  of  Borisoglyebsk.  The  climate  is 
continental,  and,  although  the  average  temperature  at  Tam- 
bov is  4a*  F.,  the  winter  Is  comparatively  cold  (January,  13*; 
July,  68^).  The  rivers  remain  frozen  for  four  months  and  a 
half.  Forests  occupy  about  7I  per  cent,  of  the  total  area,  and 
occur  chiefly  in  the  west;  in  the  south-east  wood  is  scarce,  and 
straw  is  used  for  fuel.  The  soil  is  fertile  throughout;  in  the 
north  it  is  clayey  and  sometimes  sandy,  but  the  rest  of  the 
government  is  covered  with  a  sheet,  3  to  3  feet  thick,  of  black 
earth,  of  such  richness  that  in  Borisoglyebsk  cornfields  which 
have  not  been  manured  for  eighty  years  still  yield  good  crops. 

The  estimated  population  in  1906  was  3,205,200.  The 
govenunent  is  divided  into  twelve  districts,  the  chief  towns  of 
which  are  Tambov,  Borisoglyebsk,  Yclatma,  Kirsanov,  Kozlov, 
Lebedyan,  Lipetsk,  Morshansk,  Shatsk,  Spask,  Temnikov  and 
Usman.  The  inhabitants  are  Great  Russians  in  the  centre,  but 
there  is  a  notable  admixture  of  Mordvinians  and  Meshcheryaks 
in  the  west  and  north-west,  as  also  of  Tatars.  The  Mordvinians 
are  capidly  btCT™»g  Rusi^ed.   NoBCoafoniuty  haaa  fdatively 


strong  bold  in  the  government  Notwithstanding  a  high  bfath« 
rate  (45  in  the  thousand),  the  aruiual  increase  of  population  Is 
but  slow  (o'5  per  cent,  axmually).  The  prevailing  occupation 
is  agriculture,  modem  machinery  being  used  on  the  steppe 
farms.  More  than  two-thirds  of  the  area  is  arable,  and  of  this 
proportion  53  per  cent,  belongs  to  the  peasant  conununities, 
36  per  cent,  to  private  individuals,  and  1 1  per  cent,  to  the  crown. 
The  principal  crops  are  rye,  wheat,  oats,  barley  and  potatoes. 
Grain  is  exported  to  a  considerable  extent  from  the  south, 
although  the  yield  is  deficient  in  the  north.  Hemp  and  linseed 
are  also  cultivated,  and  the  production  of  tobacco  is  yearly 
increasing.  Beetroot  is  extensively  grown  for  sugar.  Live- 
stock breeding,  though  less  extensively  carried  on  than  formerly, 
is  still  important.  Excellent  breeds  of  horses  are  met  with, 
not  only  on  the  larger  estates,  but  also  in  the  hands  of  the 
wealthier  peasants,  those  of  the  Bityug  river  being  most  esteemed. 
Manufacturers  are  represented  diiefly  by  distilleries,  tallow- 
melting  works,  sugar  factories,  flour-miUs  and  woollen-cloth 
mills.  Commerce  is  brisk,  owing  to  the  large  grain  txgoti — 
Kozlov,  Morshansk,  Tambov  and  Borisoglyebsk  being  the  chief 
centres  for  this  traffic,  and  Lebedyan  for  the  trade  in  horses  and 
cattle.  This  government  is  backward  educationally.  A  distinc* 
tive  feature  is  its  large  villages  of  crown  peasants. 

The  region  now  included  m  the  north  of  the  government  was 
settled  by  Russians  during  the  earliest  centuries  of  the  princi- 
pality of  Moscow,  but  until  the  end  of  the  17th  century  the 
fertile  tracts  in  the  south  remained  too  insecure  fior  settlers. 
In  the  following  century  a  few  inmiigrants  began  to  come  in 
from  the  steppe,  and  landowners  who  had  received  large  grants 
of  land  from  the  tsars  b^;an  to  bring  their  serfs  from  central 
Russia.  (P.  A.  K.;  J.  T.  Bz.) 

TAMBOV,  a  town  of  Russia,  a^ital  of  the  government  ot 
the  same  name,  300  m.  by  rail  S.E.  from  Moscow,  on  the  Tsna 
river,  and  on  the  railway  to  Saratov.  Pop.  (1884)  34,000; 
(1900)  49,208.  The  town  is  almost  entlrdy  built  kA  wood, 
with  broad  unpaved  streets,  lined  with  low  houses  surrounded 
by  gardens;  but  it  is  an  archiepisoopal  see  of  the  Orthodox 
Greek  Church.  Woollens,  tobacco,  oQ  and  various  other  com- 
modities are  manufactured.  The  trade  in  grain,  and  in  cattle 
purchased  in  the  south  and  sent  to  Moscow,  is  far  less  important 
than  that  of  Morshansk  and  Kozlov. 

TAMBURELLO  (called  in  Piedmont  Tahassd),  a  court  game 
popular  in  Italy,  particularly  in  the  northern  provinces.  It  is 
a  modification  of  the  ancient  game  of  PaUone  (f.v.),  bearing  the 
same  general  relation  to  it  as  Squash  does  to  Racqueta.  A  fuU- 
sized  Tamburello  Court,  which  need  not  be  as  tme  and  even  as 
that  for  Pallone,  is  90  to  roo  yards  long  and  half  as  wide,  divided 
laterally  through  the  middle  by  a  line  {coriino)  into  two  equal 
spaces,  the  baUuta  and  the  Hmessa,  Three  players  regularly 
form  a  side,  each  carrying  m  one  hand  an  implement  called 
tamburello,  resembling  a  tambourine  (whefice  the  name),  which 
is  a  rouiui  frame  of  wood  upon  which  is  tightly  stretched  a  cover 
of  horse-hide.  A  rubber  ball  about  the  size  of  a  lawn-tennis 
ball  is  used.  One  of  the  players  opens  the  service  {battula), 
which  is  made  from  a  small  square  called  the  trampoiinot  situated 
at  one  comer  of  the  haUtUa  but  outside  the  court.  The  service 
must  be  over  the  middle  line.  The  ball  must  then  be  hit  from 
side  to  side  over  the  line,  the  side  failing  to  return  it  or  sending 
it  out  of  court  losing  a  point.  The  game  is  scored  like  lawn- 
tennis,  four  points  constituting  a  game,  counting  x  5-I- 1 5-I-  lo-f  10. 
TambureUo,  a  less  expensive  game  than  Pallooe,  is  popukir 
with  the  lower  classes,  who  use  it  as  a  medium  for  betting. 

TAMIU.  The  word  Tamil  (properly  ramiZ)  has  been  iden- 
tified with  Dcavida,  the  Sanskrit  generic  appellation  for  the 
south  Indian  peoples  and  their  languages;  and  the  various  stages 
through  which  the  word  has  passed — Dramida,  Dramila,  Damila 
— have  been  finally  discussed  by  Bishop  Caldwell  in  his  Ccm- 
paraiive  Grammar  of  the  Dravidian  Languages  (ad  ed.,  1875, 
p.  ro  seq.).  The  identification  was  first  suggested  by  Dr  Graul 
XReise  nackOslindictiyVoV  m.,  1854,  p.  349),  and  then  adverted 
to  by  Dr  G.  U.  Pope  {Tamil  Handbook^  1859,  Introduction) 
and  Dr  Cundert  {MolayiUma  Dictionary ^  x87a,  i.v.).   Dr  Fope^ 
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bowever,  bdicved  Tamil  to  be  a  corruption  of  tenmoilt  southern 
speech,  in  contradistinction  to  va4»igu,  the  northern,  t>.,  Telugu 
language.  As  in  the  case  of  the  Kafir,  Turkish,  Tagala  and 
other  typical  languages,  the  term  Tamulic  or  Tamulian  has 
occasionally  been  employed  as  the  designation  of  the  whole 
class  of  Dravidian  peoples  and  languages,  of  which  it  is  only 
the  most  prominent  member.  The  present  article  deals  with 
TamO  in  its  restricted  sense  only.  The  Tamils  proper  are  smaller 
and  of  weaker  build  than  Europeans,  though  graceful  in  shape. 
Their  physical  appearance  is  described  as  foUows^— a  pointed 
and  frequently  hooked  pyramidal  nose,  with  conspicuous  nares, 
more  long  than  round;  a  marked  sinking  in  of  the  orbital  line, 
producing  a  strongly  defined  orbital  ridge;  hair  and  eyes  black; 
the  latter,  varying  from  small  to  middle-sized,  have  a  peculiar 
sparkle  and  a  kiok  of  calculation;  mouth  large,  lips  thick, 
lower  jaw  not  heavy;  forehead  well-formed,  but  receding, 
inclining  to  flattish,  and  seldom  high;  beard  considerable,  and 
often  strong;  colour  of  skin  very  dark,  frequently  approaching 
to  black  {Manual  of  the  Administration  of  the  Madras  Presidency , 
Madras,  1885,  vol.  i.,  Introd.,  p.  36;  see  also  Caldwell,  Com- 
parative Grammar  of  the  Dravidian  Languages,  1875,  PP«  55^79)* 
The  Tamils  have  many  good  qualities — frugaUty,  patience, 
endurance,  politeness— «nd  they  are  credited  with  astounding 
memories;  their  worst  vices  are  said  to  be  lying  and  lascivious- 
ness.  Of  all  the  South-Indian  tribes  they  are  the  least  sedentary 
and  the  most  enterprising.  Wherever  money  is  to  be  earned, 
there  will  Tamils  be  found,  either  as  merchants  or  in  the  lower 
capacity  of  domestic  servants  and  labourers.  The  tea  and  cofifce 
districts  of  Ceylon  are  peopled  by  about  950,000;  Tamils  serve 
as  coolies  in  the  Mauritius  and  the  West  Indies;  in  Burma,  the 
Straits,  and  Siam  the  so-called  KJings  are  all  Tamils  (Giatd, 
Jteise  nach  Ostindien,  Leipzig,  1855,  vol.  iv.  pp.  1x3-213). 

Language. — The  area  over  which  TamU  is  spoken  extends 
from  a  few  miles  north  of  the  dty  of  Madras  to  the  extreme 
south  of  the  eastern  side  of  the  peninsula,  throughout  the  country 
below  the  Eastern  Ghats,  from  Pulicat  to  Cape  Comorin,  and 
from  the  Ghats  to  the  Bay  of  Bengal,  including  also  the  southern 
portion  of  Travancore  on  the  western  side  of  the  Ghats  and  the 
northern  part  of  Ceylon.  According  to  the  census  of  1901,  the 
total  number  of  Tamil-speaking  people  in  all  India  was  16,535,500. 
To  these  should  be  added  about  x6o,ooo  in  the  French  posses- 
sions. But  as  of  all  the  Dravidian  languages  the  Tamil  shows 
the  greatest  tendency  to  ^read,  its  area  becomes  ever  larger, 
encroaching  on  that  of  the  contiguous  languages.  Tamil  is  a 
sister  of  Malay^ra,  Telugu,  Kanarese,  Tulu;  and,  as  it  is  the 
oldest,  richest,  and  most  highly  organized  of  the  Dravidian 
languages,  it  may  be  looked  upon  as  typical  of  the  family  to 
which  it  belongs.  The  one  nearest  akin  to  it  is  Malay&lsmi, 
which  originally  appears  to  have  been  simply  a  dialect  of  Tamil, 
but  differs  from  it  now  both  in  pronunciation  and  in  idiom,  in 
the  retention  of  old  Tamil  forms  obsolete  in  the  modern  language, 
and  in  having  discarded  all  personal  terminations  in  the  verb, 
the  person  being  always  indicated  by  the  pronoim  (F.  W.  Ellis, 
Dissertaiion  on  the  Malaydfam  Language,  p.  2;  Gundert,  Malay- 
dfrna  DicHtmary,  Introd.;  CaldweU,  Comparative  Or.,  Introd., 
p.  23;  Bumell,  Specimens  of  South  Indian  Dialects,  "Ho.  2,  p.  13). 
Also,  the  proportion  of  Sanskrit  words  in  Malayalam  is  greater, 
while  in  Tamil  it  is  less,  than  in  any  other  Dravidian  tongue. 
This  diveigenoe  between  the  two  languages  cannot  be  traced 
farther  back  than  about  the  loth  century;  for,  as  it  appears 
from  the  Cochin  and  Travancore  inscriptions,  previous  to  that 
period  both  languages  were  still  substantially  identical;  whereas 
in  the  Mmaeharitamt  the  oldest  poem  in  MalayA]am,  composed 
probably  in  the  13th  century,  at  any  rate  long  before  the  arrival 
of  the  Portuguese  and  the  introduction  of  the  modem  character, 
we  see  that  language  already  formed.  The  modem  Tamil 
characters  originated  ''  in  a  Brahmanical  adaptation  of  the  old 
Grantha  letters  corresponding  to  the  so-called  Valteluttu,"  or 
round-hand,  an  alphabet  once  in  vogue  throughout  the  whole 
of  the  P&Q4yaQ  kingdom,  as  well  as  in  the  South  Malabar  and 
Coimbatore  districts,  and  still  sparsely  used  for  drawing  up  con- 
veyances and  other  legal  instruments  (F.  W.  Ellis,  Dissertation, 


p.  3).  It  is  also  used  by  the  Moplahs  in  Tellicherry.  The 
origin  of  the  Vatteluttu  itself  is  still  a  controverted  question. 
Dr  Bumell)  the  greatest  authority  on  the  subject,  stated  his 
reasons, for  tracing  that  frharacter  through  the  Pahlavi  to  a 
Semitic  source  {Elements  of  South  Indian  Palaeography,  2nd  ed., 
1878,  pp.  47-52,  and  plates  xvii.  and  xxxii.).  In  the  8th  century 
the  Vattelutty  existed  side  by  side  and  together  with  the  Grantha, 
an  andent  alphabet  still  used  throughout  the  Tamil  country 
in  writing  Sanskrit.  During  the  four  or  five  centuries  after  the 
conquest  of  Madura  by  the  Cholas  in  the  nth  it  was  graduaUy 
superseded  in  the  Tamil  country  by  the  modem  Tamil,  .while  in 
Malabar  it  continued  in  general  use  down  to  the  end  of  the  17th 
century.  But  the  earliest  works  of  Tamil  literature,  such  as 
the  Tolkdppiyam  and  the  Kur,alj  were  still  written  in  it.  The 
modem  Tamil  characters,  which  have  but  little  changed  for  the 
last  500  years,  differ  from  all  the  other  modem  Dravidian 
alphabets  both  in  shape  and  in  their  phonetic  value.  Their 
angular  form  is  said  to  be  due  to  the  widespread  practice  of 
writing  with  the  style  resting  on  the  etui  of  the  left  thumb-nail, 
while  the  other  alphabets  are  written  with  the.  style  resting  oa 
the  left  side  of  the  thumb. 

The  Tamil  alphabet  is  sufiidently  wdl  adapted  for  the  expressioa 
of  the  twdve  vowels  of  the  language  (a,  d,  i,  t, «,  H,  e.  i,  o,  6,  ei,  au), 
— the  occasional  sounds  of  d  and  ti,  both  diort  and  kmg,  being 
covered  by  the  signs  for  e,  i,  i,  I;  but  it  is  utterly  inadequate 
for  the  propet:  expression  of  the  consonants,  inasmuch  as  the  one 
character  k  has  to  do  duty  also  for  kh,  g,  gh,  and  similarly  each 
of  the  other  surd  consonants^  ck,  f,  t,  p  represents  also  the  remaining 
three  letters  of  its  respective  class.  The  letter  h  has,  besides, 
occasionally  the  sound  of  h,  and  ch  that  of  s.  Each  of  the  five 
consonants  k,  ch,  ^  /,  p  has  its  own  nasal.  In  addit.on  to  the 
four  semivowels,  the  Tamil  possesses  a  cerebral  r  and  /,  and  has, 
in  common  with  the  Malayfi|amr  retained  a  liquid  I,  once  peculiar 
to  all  the  Dravidian  languages,  the  sound  of  which  is  so  difficuh 
to  fix  graphically,  and  varies  so  much  in  different  districts, 
that  it  lias  been^  rendered  in  a  dozen  different  ways  (Manual 
of  the  Administration  of  the  Madras  Presidency,^  vol.  ii.  pp.  20  seq.). 
Fr.  MflUer  is  probably  correct  in  approximating  it  to  that  of  the 
Bohemian  f.  There  is,  lastly,  a  peculiar  n,  differing  in  function 
but  not  in  pronunciation  from  the  dental  n.  The  three  abilants 
and  h  of  Sanskrit  have  no  place  in  the  Tamil  alphabet;  but  eh 
often  does  duty  as  a  sibilant  in  writing  foreign  words,  and  the 
four  corresponding  fetters  as  well  as  j  and  hsh  of  the  Grantha 
alphabet  are  now  frequently  called  to  aid.  It  is  obvious  that 
many  of  the  Sanskrit  words  imported  into  Tamil  at  various  periods 
(Caldwell,  loc.  cit.,  Introd.,  pp.  86  seq.)  have,  in  consequence  of  the 
incongruity  of  the  Sanskrit  and  Tamil  notation  of  their  resj^ective 
phonetic  systems,  assumed  disguises  under  which  the  original  is 
scarcely  recognizable:  examples  are  ulagu  (loka).  uruvam  (rfipa). 
arukken  (arka),  arputam  (adbhutam),  nalchaUiram  (nakshatram), 
irwfi  (rishi),  ttrkam  (dirgha),  arasen  (r&jan).  Besides  the  Sanskrit 
ingredients,  which  appear  but  sparsely  in  the  old  poetry,  Tamil 
has  borrowed  from  Hindustani,  Arabic,  and  Persian  a  targe  number 
of  revenue,  political,  and  judicial  terms,  and  more  recently  a  good 
many  English  words  have  crept  in,  such  as  tiralfi,  treaty,  potior, 
butler,  Akt,  act,  kuldb,  club,  kavamar,  governor,  pinnalkodu,  penal 
code,  stkku,  sick,  mejastiraltu,  magistrate.  But,  as  compared  with 
its  literary  sister  langua£;cs.  it  has  preserved  its  Dravidian  character 
singularly  free  from  foreign  influence.  Of  Tamil  words  which  have 
found  a  permanent  home  in  English  may  be  mentioned  currv, 
ika^i),  mulligatawny  (milagu,  pepper,  and  tap^tr,  cool  waterj. 
cheroot  {suruUu),  pariah  (pateiyan). 

The  laws  of  euphony  (avoiding  of  hiatus,  softening  of  initial 
consonants,  contact  of  final  with  initial  consonants)  arc  far  more 
complicated  in  Tamil  than  in  Sanskrit.     But,  while  they  were 


language _  ,   . 

Tamil  rules  totally  differ  from  the  pre\'ailing  Sanskrit;  still  the 
probabtUty  is  in  favour  of  a  Sanskrit  influence,  inasmuch  as  they 
appear  to  follow  Sanskrit  models.  Thus,  irul  nikkindn  becomes 
imnikkindn;  pan  p&Uiram,  poip&tHram;  vuUU  havdhi,  0M//ir 
kaniH;  v&lsirumei,  vdfsirumei;  palan  tandan,  palanc&ndan. 
Nouns  are  divided  into  high-caste  or  personal  and  iow<aste  or 
impersonal, — the  former  comprising  words  for  rational  beings,  the 
latter  all  the  rest.  Only  in  high-caste  nomis  a  distinction  between 
masculine  and  feminine  is  observed  in  the  singular:  both  have  a 
common  plural,  which  is  indkated  by  change  of  a  final  n  (feminine 
t)  into  r;  but  the  neuter  plural  termination  kal  (gaf)  may  be  suwr- 
added  in  every  case.  Certain  nouns  change  their  base  termmation 
before  receiving  the  case  affixes,  the  latter  being  the  nme  both  for 
singular  and  plural.  They  are  for  the  ace.  *i.  instr.  &l,  social  6(fu 
lodu,  udan),  dat.  ku.  loc.  1/  (t'daitil.  in),  abl.  ilirundu  (ininru),  gen. 
udeiya  (adu).    There  is,  besides,  a  general  oblique  affix  in,  which 
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is  not  only  7reQuently  utef  for  the  genitive,  but  nuv  be  inwrted 
before  any  of  tne  above  affixes,  to  some  of  which  tne  emphatic 
particle  I  may  also  be  superaddcdt  In  the  old  poetry  there  is  a 
•till  greater  variety  of  afiuces,  vhile  there  is  an  option  <M  dispensing 
with  all.  Adjectives,  when  attributive,  precede  the  noun  and  are 
unchangeable;  when  predicative  they  follow  it  and  receive  verbal 
affixes.  The  pronouns  of  the  1st  oerson  arc  sing,  ndn  (ydn),  in- 
flexional base  en,  plural  nAm  (ydm),  infl.  nam,  induding,  ndngaf, 
infl.  tngaf,  eKcluding-  the  person  addressed;  of  the  2nd  person  nt, 
infl.  MM  mtH,  nun),  plural  ntr  (nfjrw',  nfmr),  ntHMi,  infl.  um,  unga} 
(Nuifi).  To  each  of  those  forms,  inclusive  also  a  the  reflexive  pn> 
nouns  Idn,  tAm,  tdneal,  a  place  is  assigned  in  the  scale  of  honorific 
pronouns.  As  in  the  demonstrative  pronouns  the  forms  beginning 
with  t  indicate  nearness,  those  with  a  distance,  and  (in  the  old 
poctry|  those  with  u  what  is  between  the  two*  so  the  same  forms 
beginnmgwith  «  (or  >d,  as  in  ydr,  Ar,  who?)  express  the  interro- 
gative. The  verb  consists  of  three  elements — the  root  (generally 
reducible  to  one  syllable),  the  tense  characteristic,  and  the  personal 
affix.  _  There  arc  three  original  moods,  the  indicative*  imperative, 
and  infinitive  (the  2nd  singular  imperative  is  generally  identical 
with  the  root),  as  well  as  three  original  tensesi  the  present,  past,  and 
future.  The  personal  afllixes  are — sing,  (i)  -fn;  (2)  -Ay,  honorific 
•fr;  (t)  roasc.  -An,  fem.  ^l,  honor.  -Ar,  neuter  "Cdn;  plural  (i) 
•&m  i-imt  'itti)i  (3)  -trkaf}  (3)  masc  fern.  -Arkatt  neut.  -ana.  These 
jftflixcs  serve  for  all  verbs  and  for  each  of  the  three  tenses,  except 
that,  in  the  future,  -adu  and  -ana  are  replaced  by  -um  ^kkum).  It 
is  only  in  the  formation  of  the  tenses  that  verbs  differ,  intransitive 
verbs  gencrall^r  indicating  the  present  by  •iki>«  (-ih'nc-),  the  past  by 
-d;  -na-,  or  -in-,  and  the  future  by  -v-  (-6-),  and  transitive  vcrt» 
by  the  corresponding  infixes,  -kkir,-  i-kkin^'),  -tl-  {-nd-),  and  -PP-; 
but  there  are  numerous  exceptions  and  soeroingly  anomalous  forma- 
tions. Other  tenses  and  moods  are  expressed  with  the  aid  of  special 
affixes  or  auxiliary  verbs.  Causal  verbs  are  formed  by  various 
infixes  i-ppi',  -VI-,  -Uu-),  and  the  passive  by  the  auxiliary  pa^u, 
to  fall,  or  by  ufi,  to  cat,  with  a  noun.  The  following  four  peculi- 
arities are  characteristic  of  Tamil. — first,  the  tenselcss  n«ative 
fonn  of  the  verb,  expressed  by  the  infix  a,  which  is  elided  before 
dissimilar  vowels;  second,  the  predicative  employment  of  two 
negative  particles  Hiei  and  atta.  the  one  denying  the  existence  or 
presence,  the  other  denying  the  quality  or  essence;  third,  the 
use  of  two  sets  of  participles, — one,  called  adjective  or  relative 
participle,  which  supplies  the  place  of  a  relative  clause,  the  language 
possessing  no  relative  pronouns,  and  an  ordinary  adverbial  participle 
or  gerund;  and,  fourth,  the  pracrice  of  eiving  adjectives  a  verbal 
form  by  means  of  personal  aflixes,  which  form  may  a^ain  be  treated 
as  a  noun  by  attaching  to  it  the  declensional  terminations,  thus: 
periya,  |reat;  periydm,  we  are  great  j  periyAmukkut  to  us  who  are 

X-cat.  The  old  poetry  abounds  in  verbal  forms  now  obsolete, 
djcctives,  adverbs  and  abstract  nouns  are  derived  from  verbs  by 
certain  affixes.  All  post-positions  were  originally  either  nouns  or 
verbal  forms.  Oralio  indtrecta  is  unknown  tn  Tamil,  as  it  is  in  all 
the  other  Indian  languages,  the  gerund  *n^  being  used,  like  iti 
in  Sanskrit,  to  indicate  Quotation.  The  structure  of  sentences  is 
an  exact  counterpart  of  the  structure  of  words,  inasmuch  as  that 
which  qualifies  always  precedes  that  which  is  qualified.  Thus  the 
attributi%*e  precedes  the  substantive,  the  substantive  precedes  the 
preposition,  the  adverb  precedes  the  verb,  the  secondary  clause  the 
primary  one,  and  the  verb  closes  the  sentence.     The -sentence. 

Having  called  the  woman  who  had  killed  the  child,  he  asked  why 
she  had  committed  such  infanticide,"  runs  in  Tamil  aa follows: — 
KuUndrml  UogiupotUvalei  a|^ipphta 

Tbecbuld       her  wbo  luul  kiUed        faavioc  caused  to  be  called,- 
pfutla        »lsu-v-<tti     trydly  Cnru       kettin. 

nude     chiM-morder   dkbt?"     hsviiif  aaidlMuked.  _      .     _ 

^  Much  as  the  similarity  of  the  structure  of  the  Tamil  \nd  its 
sister  languages  to  that  of  the  Ugro-Tartar  class  may  have  proved 
suggestive  oT the  assumption  of  a  family  affinity  between  the  two 
classes,  such  an  affinity,  if  it  exist,  must  be  held  to  be  at  least  very 
distant,  inasmuch  as  the^  assumption  receives  but  the  faintest 
shade  of  support  from  an  intcrcomparison  of  the  radical  and  least 
variable  portion  of  the  respective  languages.  • ' 

Liierature. — The  early  existence,  in  aouthem  India,  of  peoples, 
localities,  animals  and  products  the  names  of  which,  as  men- 
tioned in  the  Old  Testament  and  in  Greek  and  Roman  writers, 
have  been  identified  with  correspoodiiag  Dravidian  terms,  goes 
far  to  prove  the  high  antiquity,  if  not  of  the  Tamil  language, 
at  least  of  some  form  of  Dravidian  speech  (Caldwell,  loc.  cit.^ 
Introd.,  pp.  81-106;  Madras  District  Manual,  i.,  Introd,,  pp. 
134  seq.).  But  practically  the  earliest  extant  records  of  the 
Tamil  language  do  not  ascend  higher  than  the  middle  of  the 
8th  century  of  the  Christian  era,  the  grant  in  possession  of  the 
Israclitet  at  Cochin  being  assigned  by  the  late  Dr  BumcII  to 
about  750  A.O.,  a  period  when  Malayllam  did  not  exist  yet  as 
a.  separate  language.  There  is  every  probability  that  about  the 
sam^  time  a  number  of  Tamil  works  sprung  up,  which  are 
mentioned  by  a  writer  in  the  nth  century  as  representing  the 
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old  literature  (Burnell,  he,  cit.,  p.  127,  note).  The  earlier  oi 
these  may  have  been  Saiva  bookis;  the  more  promihent  of  the 
others  were  decidedly  Jain.  ■  Though  traces  of  a  north  Indian 
influence  are  palpable  in  all  of  them  that  have  come  down  to 
us  (see,^.^.,F.  W.  Ellis's  notes  to  the  Ku^afjt  we  can  at  the  same 
lime  perceive,  as  we  must  cerUinly  appreciate,  the  desire  of 
the  authors  to  oppose  the  influence  of  Brahmanical  writings, 
and  create  a  literature  that  should  rival  Sanskrit  books  and 
appeal  to  the  sentiments  of  the  people  at  large.  But  the  refine- 
ment of  the  poetical  language,  as  adapted  to  the  genius  of  Tamil^ 
has  been  carried  to  greater  excess  than  in  Sanskrit;  and  this 
artificial  character  of  the  so-called  Sen-Tamil  is  evident  from  a 
comparison  with  the  old  inscriptions,  which  are  a  reflex  of  the 
language  of  the  people,  and  dearly  show  that  Tamil  has  not 
undergone  any  essential  change  (Burnell,  loc^  cit.,  p.  142). 

The  rules  of  Sen-Tamil  appear  to  have  been  fixed  at  a  very  early 
date.  The  TolkAppiyam.  the  oldest  extant  Tamil  grammar,  is 
assii^ned  by  Dr  Burndl  (On  Pte  Aindra  Sekool  of  Sanskrit  Gram* 
martans,  pp.  8,  55)  to  the  Sth  century  (best  edition  by  C.  Y.-T&mo- 
daram  Piilci,  Madras.  1885).  The  Vtrasoliyam,  another  grammar, 
is  of  the  nth  century.  Both  have  been  superseded  by  the  NannUl, 
of  the  15th  century,  which  has  exercised  the  skill  of  numerous 
commentators,  and  continues  to  be  the  leading  native  authority 
(English  editions  in  Pope's  Third  Tamil  Grammar,  and  an  abridgr 
ment  by  Lazarus,  1884).  The  period  of  the  prevalence  of  the 
Jains  in  the  P&odya  kinedom,  from  the  9th  or  loth  to  the  13th 
century,  is  justly  termed  the  Augustan  age  of  Tamil  literature. 
To  its  eariier  days  is  assigned  the  Ndta4iydr,  an  ethical  poem  oa 
the  three  objects  of  existence,  which  is  supposed  to  have  preceded 
the  Kuraf  ol .  TiruvaUuVan,  the  finest  poetical  production  in  the 
whole  range  of  Tamil  composition.  Tradition,  in  keeping  with 
the  spirit  of  antagonism  to  Brahmanical  influence,  says  that  its 
author  was  a  pariah.  It  consists  of  1330  stanzas  on  virtue,  wraith 
and  pleasure.  It  has  often  been  edited,  translated  and  commented 
upon;  see  the  introduction  to  the  excellent  edition  published  by 
the  Rev.  Dr  Pope,  in  which  also  a  comprehensive  account  of  the 
peculiarities  of  Sen-Tamil  will  be  found.  To  the  Awei.  or  Matron, 
a  reputed  sister  of  Tiruvalluvan,  but  probably  of  a  later  date, 
two  shorter  moral  poems,  called  AttisAfi  and  Konr,eiviyndan,  are 
ascribed,  which  arc  still  read  in  all  Tamil  schools.  CkintAmarg^i,  an 
epic  of  upwards  of  looo  stanzas,  which  celebrates  the  exploits  of  a 
king  Jtvakan,  also  Belongs  to  that  early  Tain  period,  and  so  does 
the  DivAkaram,  tht  oldest  dictionary  of  dassical  Tamil.  The 
former  is  one  of  the  finest  poems  in  the  langiiaee;  but  no  more 
than  the  first  and  part  of  the  third  of  its  thirteen  books  have  been 
edited  and  translated.  Kamban's  ^mAyariam  (about  tioo  a.d.) 
is  the  only  other  Tamil  epic  which  comes  up  to  the  CMnMmani  in 
poetical  beauty.  The  most  brilliant  of  the  poetical  productions 
which  appeared  in  the  period  of  the  Saiva  revival  (i3tn  and  14th 
centuries)  are  two  collections  of  hymns  addressed  to  biva,  the  one 
called  TtruvAsakam,  by  M&c>>kka-Visakan,  and  a  later  and  larger 
one  called  TMram,  by  Sambandhan  and  two  other  devotees, 
Sundaran  and  Appan.r  Both  these  collections  have  been  printed, 
the  former  in  one,  the  latter  in  five  volumes.  They  are  rivalled 
both  in  religious  fervour  and  in  poetical  merit  by  a  contemporaneous 
collection  of  Vaishnava  hymns,  the  NAtA^ra-prabandbam  (also 
printed  at  Madras).  The  third  section  of  it.  called  TirmAym^i, 
or  "  words  of  the  Sacred  Mouth,"  has  been  publuhed  in  Telugu 
characters,  with  ample  commentaries,  in  ten  (quartos  (Madras, 
» 875-76).  After  a  period  of  literary  torpor,  which  lasted  nearly 
two  centuries.  King  Vallabha  Dcva,  better  known  by  his  assumed 
name  Ativlrar&ma  P&ndyan  (second  half  of  the  i6th  century), 
endeavoured  to  revive  the  love  of  poetry  by  composttions  of  his 
own,  the  most  celebrated  of  which  arc  the  Neidadam,  a  somewhat 
extravagant  imitation  of  Sri  Marsha's  Sanskrit  Naishadham,  and 
the  Ver^ivirkei,  a  collection  of  sententious  maxims.  Though  he  had 
numerous  followers,  who  made  this  revival  the  most  prolific  in  the 
whole  history  of  Tamil  literature,  none  of  the  compositions  of 
any  kind,  mainly  translations  and  bombastic  imitations  of  Sanskrit 
models,  have  attained  to  any  fame.  An  exceptional  place,  however, 
is  occupied  by  certain  Tamil  sectarians  called  Hilar  (f.c.  siddkas  or 
sajges),  whose  mystical  poems,  especially  those  contained  in  the 
StvaoAkyam,  are  said  to  be  of  singular  beauty.  Two  poems  of  high 
merit, composed  at  the  end  of  the  17th  century, alsodeserve  favourable 
notice — the  NUineoviiakkam,  an  ethical  treatise  by  Kum&ragurupara 
Dcsikan,  and  the  Prabhutingaltlei,  a  translation  from  the 'fvlnorose 
of  a  famous  text-book  of  the  VIra-Saiva  sect.  See  the  analysis  In 
W.  Taylor's  Calaicgue,  vol.  ii.  pp.  837-47. 

The  modern  period,  which  may  be  said  to  date  from  the  beginnitia 
of  the  last  century,  is  ushered  in  by  two  great  poets,  one  native  and 
the  other  foreign.  Tftyumflnavan.  a  philosopher  of  the  pantheistic 
school,  composed  1451  stanzas  (pAdal)  which  have  a  high  reputation 
for  sublimity  both  of  sentiment  and  style :  and  the  Italian  Jesuit 
Joseph  Bescni  (d.  1742),  under  the  name  VIramAmuni,  daborated, 
on  tne  modd  of  the  CkimtAma^i,^  rdigiousepic  TanbAva^i,  which. 
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I,  It  waa  twice  reprinted,  and  lwt>  Cnvlish  trantJatiov  t 
puUiited  (iSji.  1848).  Hi>  SiH-TainU  Cmnmar,  seem 
1S32  id  an  EnaHih  tfanilaCion  by  Dr  Datqorton.  wia  prii 

hia  own  MS.  IOkii  kumanitrum  I^Urarum  iHSimiuru  rami 
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(i^iclwTv7 1863).    The'lui'tm'ucby  fui%cbe<t.    Tha  JndLa 

B(v.  Pile  DominUim "  {PondichcrTy,  iSu},  andii  copy  oi  a  MS. 
Tamil-Utin  dictionary  bv  ihccdebmtJmiKionarySchwH.  in 


it  nor  WiMlow'B  (iMi)  come  up  10  the  itandanl  of  Ti 
iMp;  the  Dietiomtairt  TameKt-Franttii.  which  appeon 
eheny  io  a  vola.  (IBsS:*!),  ii  auperior  to  both,  ioN  u 
VHK  Lfatmi4Miia-T-miJkmii  {Md.,  1S46}  web 
EnBHefa-Tamil  dictioBUH  which  ha  ^ 
.  ^  A.  T.  Mondibe  and  J.  Vim 
AntitrepalBiigiul,  l.v.  "  Dravidiena 
KBartV  jlfln..  IBn;  J.  MuB--' 
Frinlrl  faata,  Mwlru  iKs:  C 
ladia,  Madng,  1B71;  Biiliop  ( 
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and  file  KilaJiyir,  Oiford.  i. 
Zwitw  Tammlt.  Parla,  1903. 

TAKIDK.  »n  andfirt  town  of  British  India, 
district  of  BengBl,  on  th«  rivtt  Rupnarayi 
I80;.     Undn  Ibc  name  ol  Tsmialipia  was  t! 


"bJfoi^',  r 
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Peacnd:  iftlMy,  and  t.  •ufMrt  at 

pilgriraa  etobarimi.  It  h  now  60  m.  Itom  uia  kb,  ana  tu  ruim 
of  tbeold  city  lir  deep  beneath  ttvetiUt.  It  ooBtaiBj  tbc  pobeg 
of  a  local  raja,  and  »ine  tutipla  of  peculiar  conitnelion. 

TAHMAHY  HAU.  a  political  a>gaiii»ti<»  is  Nnr  Voth 
City,  U.S.A.,  claiuilni^  to  be  the  regular  teptetentfttivc  of  the 
Demociaticpany  in  that  city.  It  takea  iia  name  from  a  Hchna 
or  chief  ot  the  DeliwBie  Indiani.  TamantBd  or  Tsmsicoy,  the 
name  itiHI  meaning  "  tbc  ARaUc."  Before  tbt  War  of  lade- 
pendence  ibcte  wen  Whig  societia  called  "  Sota  of  St  Tam- 
maiij ''  and  "  Sons  ol  Liberty,"  irith  ritnab  id  wbkli  Indian 
woida  wen  tiled  to  niggcsl  the  American  chancier  of  the 
lodgei.  Od  t)K  iitb  ol  May  17S9  wmiam  Mooney  (d.  iBji). 
an  uphohleter,  of  Irish  bitlh.  who  had  ptobably  been  a  memhat 
oi  an  fattier  Tamnany  aodety,  founded  in  New  York  Oty 
(he  "  Sodcly  of  St  Tammany"  or  "  Columbiln  Order"  as  * 
patriotic,  benevoknl  and  non-political  organinition.  with  tht 
intent  10  countatacl  the  iuflaOHE  of  what  was  beliered  to  b« 
the  aristocratic  Oidac  of  the  CJBCinnali.  A  fsw  abort-lived 
ucieiiei  of  a  abnilai  kind  were  founded  in  otha  iiatea.  In 
180s  the  New  York  Society  was  incoiporaltd  ta  a  benevolent 
society,  in  181 1  it  built  lu  fin!  wigwam^  or  hall,  in  Franklott 


haU  in 


,    TbcK 


1  i&b,  it 


iiridcd  into  tribei,  with  nchemi  (the  dhM  impoRaal 
being  the  Gnnd  Sachem)  ai  the  chief  officials,  a  lagainote,  or 
Duutn  ti  cerediDidcB,  and  a  wrn^kinsliie,  or.  diwi-k«per,  and 
wHh  a  ritual  ol  suppmedly  Indian  cbaracMr.  Thia  "  Timniany 
Society"  ia  not  itself  the  nell-kDD«a  poUtlcii  orgnniiation, 
but  rents  its  hall  to  the  Tanunany  Hall  General  Committee,  the 
"  Tammany  Hall  "  of  piriitical  notoriety:  the  leading  menbera. 
however,  of  the  "  Society "   and  ol  the  "HaD"  are  idetilical. 


sbetwe 


is  little  I 


beginning  Tam        ,  .      ,  . 

in  poUtici,  being  part  of,  and  during  the  greater  period  of  it: 
eiiucnce  nclualty  repRScnlisg  in  New  York  City,  the  Demo 
cntic  patty,  though  always  subordinating  the  Intereita  of  tb 
parly  as  a  whole  to  il>  own  sclBih  intereslt.  It  hai  had  kKa 
rivals  at  different  limea,  but  these,  though  niccasful  for  i 
while,  have  not  Uved  long;  on  the  other  hand,  the  HaJl  hai 
not  geiketally  been  rtgardtd  with  favour  by  the  E 
party  throughonl  the  coi 
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President.  It  bilteriy  opposed  De  Witt  Clinton  lor  many  yean 
■Dd  waa  hostile  to  his  large  Irish  constituency:  but,  afts-  it 
•ecuicd  in  1811  the  constitutional  amendamts  providing  for 
manhood  suffrage  and  for  the  abolition  of  imprisonment  of 
debtors,  and  etpedally  after  1817  when  Tammany  bat  tried 
10  reduce  the  five-year  period  of  leaidcnce  necesuiy  lor  naturaU- 
lalion,  the  foreign-bom  element  gradually  came  inlo  control 
»r  the  "Society"  and  of  the  "Kail."  About  1841  Inak 
"  gangs,"  which  used  physical  violence  at  election  time,  became 
a  Murce  of  TaiDRiany  strength.  It  reached  its  height  of  power 
■bout  1870,  under  (he  leadership  of  Wilham  Marcy  Tweed 
(tSi]'7S)r  who  used  hii  popularity  as  a  volunteer  fitnu 
to  advance  himself  in  Tammany  and  who  was  the  Gist  "  bass  " 
of  the  organiution.  which  had  fomcrly  been  controlled  by 
committees.  In  the  mayomlly  and  the  other  ndmioisUattve 
oflices  and  In  the  common  council  of  the  ciiy,  in  the  chief 

In  some  of  the  judges'  teats,  Tweed  had  placed  (or  had  secured 
the  election  ot)  accomplices  oir  tools,  or  else  controlled  votes  by 
purchase.  In  April  1870  Tweed  socuiid  the  passage  of  a  city 
charter  whfch  put  the  control  ol  the  city  inlo  the  hands  of  the 
mayor,  the  comptroller,  and  the  commiisioneii  of  parks  and 
public  works. .  A  tyitem  of  official  phioder  then  began  ihtt 
has  had  few  panallehiti  modem  timet.  How  much  waa  actually 
atolen  can  never  be  known;  but  the  banded  debt  of  the  city, 
which  was  836,000.000  at  the  beginning  of  i«6<i.  was  897,000*00 
~  '  as  hoeue  of  Wi  /loafioc}  in  two  years  aad 
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ag^t  months;  and  wiUiin  the  saoie  period  a  floeting  debt  of 
$20,000,000  was  incurred,  making  a  total  of  |8i, 000,000.  For 
this  vast  sum  the  city  had  Uttk  to  show.  The  method  of 
plunder  was  the  presentation  of  excessive  biUs  for  work  done, 
especially  in  connexion  with  the  new  oourt*house  then  being 
erected.  The  bills  were  ostensibly  paid  in  full,  but  in  reality 
only  in  part,  the  rest  being  retained  by  Tweed,  and  divided 
aunongst  his  followers  in  proportion  to  their  importance.  The 
total  cost  of  the  court-house  to  the  dty  was  about  $13,000,000 
— man^  times  the  actual  cost  of  construction.  Hie  amount 
paid  in  these  two  years  for  the  dty  printing  and  stationery  was 
nearly  $3,000,000.  The  end  came  through  a  petty  quarrel  over 
the  division  of  the  spoils.  One  of  the  f^imderen,  dissatisfied 
with  the  ofiBce  he  had  received,  gave  to  the  New  York  Times 
a  copy  of  certain  swollen  accounts  which  showed  oondusively 
the  stealing  that  had  been  going  on.  When  Tweed  was  inter- 
viewed  about  the  frauds  his  only  reply  was,  *'  What  are  you 
going  to  do  about  it?  "  The  better  dasses,  however,  were  now 
thoroughly  aroused,  and  with  Samud  J.  Tilden,  afterwards 
governor  of  the  state,  at  their  head,  and  with  the  assistance  of 
the  Times  and  of  Harper*s  Weekly,  in  the  latter  of  which  the 
powerful  cartoons  of  Thomas  Nast  appeared,  completely  over- 
threw the  ring  and  rescued  the  dty.  Tweed  was  tried  and  on«i 
victed,  but  was  afterwards  released  on  a  technicality  of.  law; 
he  was  re-arrested,  but  managed  to  tsczpt  and  fled  to  Spain; 
he  was  identified  and  was  brought  back  to  gaol,  where  he  died. 
The  rest  of  the  gang  fared  little  better.  Within  a  few  years  and 
under  a  new  leader,  John  Kelly,  Tammany  «'as  again  in  control 
of  the  dty.  Kelly  was  succeeded  by  Richard  Croker,  whose 
reign  as  "  boss  **  continued  until  1901.  Since  1881  Tammany 
has  been  in  virtual  control  of  the  dty  government  about  one- 
half  the  time,  a  Tammany  and  a  reform  mayor  often  alternating. 
There  were  elaborate  investigations  of  Tammany's  control  of 
the  dty  by  commitlises  of  the  legislature  in  1890,  1894,  and 
1899.  The  most  conspicuous  overthrows  of  Tammany  since 
the  days  of  Tweed  were  in  1894,  in  190X,  when  practically  the 
whole  reform  ticket  from  mayor  to  alderman  was  dected,  and 
in  1909,  when  the  mayor  (not  a  member  of  Tammany)  was  the 
only  Tammany  nominee  on  the  general  ticket  elected.  The 
grosser  forms  of  corruption  that  prevailed  under  Tweed  did  not 
as  a  rule  prevaU  in  later  yean.  Instead,  the  money  raised  by 
and  for  the  Hall  and  its  l«Mlers  has  come  from  the  blackmailing 
of  corporations,  which  find  it  easier  to  buy  peace  than  to  fight 
for  their  rights;  from  corporations  which  desire  concessions 
from  the  dty,  or  which  do  not  wish  to  be  interfered  with  in 
encroachments  on  public  rights;  from  liquor-dealers,  whose 
licences  are  more  or  less  at  the  mercy  of  an  unscrupulous  party 
in  power;  from  other  dealers,  especially  in  the  poorer  parts 
of  the  dty,  whose  business  can  be  hampered  by  the  police; 
from  oflBce-hdders  and  candidates  for  office;  and,  lastly,  in- 
directly through  corrupt  police  officials,  from  the  criminal  dasses 
and  gambling  establishments  in  return  for  non-intervention  on 
the  part  of  the  police.  The  power  of  Tammany  HaU  is  th% 
natural  result  of  the  well-regulated  machine  which  it  has  built 
up  throughout  the  dty,  directed  by  an  omnipotent  "  boss." 
Eisch  of  the  "  assembly  districts  "  into  which  the  dty  is  divided 
sends  a  certain  number  of  representatives  to  the  General  Com- 
mittee of  Tammany  HalL  Each  district  also  has  a  "  boss  " 
or  leader  and  a  committee,  and  these  leaders  form  the  Executive 
Committee  of  the  Hall.  There  is  also  a  "  captain  "  for  each  of 
the  voting  precincts,  over  1000  in  number,  into  which  the  dty 
is  divided.  The  patronage  of  the  dty  filters  down  from  the 
real  "  boss  "  of  the  Hall  to  the  local  precinct  leader,  the  Utter 
often  having  one  or  more  small  munidpal  offices  at  his  disposal; 
he  also  handles  the  election  money  spent  in  his  prednct.  The 
party  headquarters  in  the  different  assembly  districts  are  largely 
in  the  nature  of  social  dubs,  and  it  is  in  considerable  degree 
through  social  means  that  the  control  of  the  Hall  over  the  poorer 
classes  is  maintained.  The  headquarters  are  generally  over  or 
near  a  saloon,  and  the  saloon-keepers  throughout  Manhattan 
belong  as  a  rule  to  the  Hall — in  fact,  are  its  most  effective  allies 
or  members.    It  should  be  remembered  too  that  the  Hall  is 


not  subject  to  divided  counsels,  but  is  ruled  by  one  man,  a 
*'  boss  "  who  has  risen  to  his  position  by  sheer  force  of  ability, 
and  in  whose  hands  rest  the  finances  of  the  HaU,  for  which  he 
is  accountable  to  no  one.  When  the  "  Greater  New  York  " 
was  incorporated  the  power  of  Tammany  seemed  likdy  to  grow 
less  because  it  was  confined  to  the  old  dty  (Borougl^  of 
Manhattan  and  the  Bronx),  and  the  Democratic  organiza- 
tions  in  the  other  boroughs  were  hostile  to  it.  The  power 
of  the  organization  in  the  state  and  in  the  nation  is  due  to 
its  frequent  combination  with  the  Republican  organization, 
which  controls  the  state  almost  as  completdy  as  Tammany 
does  the  dty. 

See  Gustavus  Myers,  Thi  History  ef  Tammany  Hatt  (New  York. 
1901).  (F.  H.  H.) 

TAMMERFORS  (Finnish  Tampere),  the  chief  industrial  dty 
of  Finland,  capital  of  the  province  of  Tayastehus,  on  the  rapids 
connecting  Lakes  N&si-jilrvi  and  PyhJl-jftrvi,  125  m.'  by  rail 
N.W.  of  Helsingfors.  Pop.  (1904)  40,261.  Tammerfors  is  an 
important  centre  for  the  manufacture  of  cotton,  linen,  and 
woollen  goods,  leather  and  paper.  The  town  owes  its  existence 
as  a  manufacturing  centre  to  the  tsar  Alexander  I. 

TAMPA,  a  dty  and  the  coimty  seat  of  HiUsboro  county, 
Florida,  U.S.A.,  in  the  western  part  of  the  state,  at  the  head  of 
Hillsborough  Bay  (the  E.  branch  of  Tampa  Bay),  at  the  mouth 
of  the'  Hillsborough  river.  Pop.  (1880)  720;  (1890)  5532; 
(1900)  15,839,  of  whom  5085  were  foreign-born  and  4382  were 
negroes;  (1910,  U.S.  census)  37*782.  It  is  served  by  the  Tampa 
Northern,  the  Atlantic  Coast  Line  and  the  Seaboard  Air  Line 
railways,  and  by  lines  of  steamers  to  the  West  Indies  and  to 
the  Gulf  and  Atlantic  ports  of  the  United  States.  The  larger 
vessds  enter  at  Port  Tampa  (pop.  in  1905,  1049),  9  m.  from  the 
dty,  on  the  W.  side  of  the  peninsula  separating  Hillsborough  Bay 
from  Old  Tampa  Bay,  the  W.  branch  of  Tampa  Bay.  In  order 
to  reach  water  suffidcntly  deep  for  the  steamers,  the  railway 
tracks  have  been  carried  by  earth  filling  about  seven-eighths  oi 
a  mile  into  the  bay.  The  United  States  government  has  greatly 
improved  the  harbour,  and  in  1899  adopted  a  project  (modified 
in  1905)  for  constructing  a  channel  36  ft.  deep  and  300  ft.  wide 
(500  ft.  across  the  bar)  from  Port  Tampa  to  the  Gulf  of  Mexico; 
in  July  1909  80  per  cent,  of  this  work  had  been  completed.  In 
1905-1908  the  channel  of  Hillsborough  Bay  was  made  20  ft. 
deep  at  mean  low  water  and  150  ft.  wide  from  the  lower  bay 
to  the  mouth^of  Hillsborough  river,  with  a  turning  basin  at  the 
inner  end  450  ft.  wide  and  1050  ft.  long.  Tampa  Bay  has 
permanent  sea-coast  defences.  Tampa  is  the  principal  gateway 
for  trade  and  travel  between  the  United  States  and  the  West 
Indies.  Owing  to  its  delightful  dimate  and  its  attractive  situa> 
tion  it  has  become  a  favourite  health  resort.  .  Many  visitors 
are  attracted  by  the  fishing  (especially  for  tarpon)  and 
shooting  in  the  vicinity,  water-fowl  bbing  plentiful  in  the  Bay, 
and  deer,  quail  and  wQd  turkeys  being  found  in  the  vidm'ty 
inland.  There  are  large  prehistoric  shell-mounds  at  Indian 
Hill,  about  20  m.  S.E.  Tampa  is  an  important  shipping  point 
for  naval  stores  and  phosphate  rock,  for  vegetables,  dtrus  fruit 
and  pineapples,  raised  in  the  vicinity,  and  for  lumber,  cattle 
and  fuller's  earth.  The  Florida  Citrus  Exchange  has  its  head- 
quarters here.  After  the  Spanish-American  War  (1898)  a  large 
trade  with  the  West  Indies  devdoped.  Cattle  and  pine  lumber 
are  sent  to  Cuba,  and  Havana  tobacco  and  fine  grades  of  Cuban 
timber  are  imported.  There  is  a  large  trade  with  •  Honduras 
also.*  The  imports  increased  from  $755,316  in  1897  and  $490^3 
in  1898  (an  extremdy  tmfavourable  year  owing  to  the  Spanish-. 
American  War)  to  $4,179,464  in-  1909;  the  exports  .from 
$820,793  in  Z897  and  $521,792  in  1898  to  $1,344,786  in  1899 
and  $4,493,498  in  1909;  a  part  of  the  custom-house  clearings 
of  Key  West  are  actually  sh'ipped  from  Tampa.-  In 
1905  the  value  of  the  factory  product  was  $11,264,123,  an 
increase  of  59  per  cent,  since  1900.  The  prindpal  product  is 
cigars;  most  of  the  tobacco  used  is  imported  from  Cuba,  and 
the  manufacturing  is  done  chiefly  by  Cubans  who  live  in  a 
district  known  as  Ybor  City.  It  is  said  that  more  dear  Havana 
dgais  are  manufactured  in  Tampa  than  in  Havana.    Other 
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manufBctures  are  bofleis,  foundiy  products,  lumber  and  fer- 
tilizers; and  therp  are  two  shipyards. 

(  Tampa  Bay  was  the  landing-place  of  the  expeditions  of  the 
Spanish  explorers,  Pamfilo  de  Narvaez  and  Hernando  de  Soto. 
(See  Florida.)  In  January  1824  the  United  States  govern- 
ment established  here  a  fort.  Fort  Brooke,  which  was  an  im- 
portant base  of  supplies  during  the  second  Seminole  War,  and 
around  it  a  settlement  gradually  developed.  The  fort  was 
abandoned  in  i860,  and  its  site  is  now  a  public  park.  During 
the  early  part  of  the  Civil  War  a  small  Confederate  force  was  in 
poraession,  but  in  November  1862  it  was  driven  out  by  United 
States  gunboats.  Tampa  grew  rapidly  after  the  completion  of 
the  first  railway  thither  in  1884,  and  in  x886  it  was  chartered 
as  a  city  and  became  a  port  of  entry.  Diuring  the  Spanish- 
Ameiican  War  United  States  troops  were  encamped  in 
De  Soto  Park  in  Tampa,  and  Port  Tampa  was  the  point  of 
embarkation  for  the  United  States  army  that  invaded  Cuba. 

TAHPICOt  a  city  and  port  of  Mexico,  in  the  state  of  Tamauli- 
pas,  on  the  N.  bank  of  the  Panuco  river,  about  6  m.  from  the 
Gulf  of  Mexico.  Pop.  (1906)  17,569,  including  the  neighbouring 
settlements  connected  with  the  port  works.  The  climate  is  hot, 
humid  and  unhealthy,  and  the  city  has  suffered  frequently  from 
epidemics  of  yellow  fever.  A  modern  sewer  system  and  water- 
works, constructed  in  1 903-1 906,  have  improved  its  sanitary 
condition  and  will  in  time  reduce  its  heavy  death-rate — ^about 
78  per  1000  in  1903,  when  an  epidemic  of  yeUow  fever  caused 
327  deaths,  and  the  births  numbered  512  against  1335  deaths. 
The  eastern  and  poorer  part  of  the  town  stands  on  low  ground 
only  3  or  3  ft.  above  the  river,  and  is  subject  to  inundations. 
The  western  part  rises  about  150  ft.,  consists'  largely  of  private 
residences,  and  is  provided  with  water  and  good  drainage.  The 
business  section  is  well  built,  largely  of  stone  and  brick,  and  its 
streets  are  well  paved  and  provided  with  gas  and  electric  light. 
The  neighbojirhood  is  swampy  and  malarial.  Tampico  has  two 
important  railway  connexions:  the  Monterrey  and  Gulf  line 
running  N.N.W.  to  Ciudad,  Victoria  and  Monterrey,  and  a 
branch  of  the  Mexican  Central  running  westward  to  San  Luis 
Potosi.  There  is  also  a  line  of  river  boats  on  the  Panuco  running 
up  to  the  mouth  of  the  Tamazimchale  about  135  m.,  and  another 
running  to  Tamiahua  on  the  lagoon  of  that  name  by  way  of 
the  Tuxpam  canal,  about  77  m.  Industries  include  an  electric 
light  and  power  plant,  factories  for  making  ice,  clothing,  and 
fruit  conserves,  saw-mill,  oil  refinery,  and  a  shipyard  for  small 
river  boats.  The  modern  port  works,  which  have  made  Tampico 
accessible  to  a  larger  class  of  steamers,  include  two  stone  jetties 
at  the  mouth  of  the  Panuco,  which  have  increased  the  depth  of 
water  on  the  bar  to  33  ft.  at  low  water  and  36  ft.  at  high  water; 
seven  wharves  on  the  N.  bank  of  the  river  to  accommodate 
fourteen  steamers  at  a  time;  steel  sheds  with  railway  tracks, 
and  railway  connexions  at  the  wharves.  The  depth  of  water  at 
the  wharves  varies  from  x8  to  35  ft.  The  exports  include  silver 
bullion  (from  San  Luis  Potosi,  Aguascalientes,  Torrcon  and 
Monterrey),  ixtle  fibre,  sugar,  hides,  live  cattle,  cotton-seed 
cake,  deer  skins,  honey,  fustic,  saisaparilla,  coffee,  rubber, 
broom-root,  copper  ores  and  asphalt. 

TAMWORTH,  a  municipality  of  Inglis  county,  New  South 
Wales,  Australia,  on  the  Feel  and  Cockburn  rivers,  385  m.  by 
rail  N.  of  Sydney.  Pop.  (1901)  5799.  It  is  an  attractive  town 
in  a  pleasant  situation,  with  fine  broad  streets  lined  with  shady 
trees,  and  was  the  first  town  in  Australia  to  be  lighted  by 
electricity.  Tamworth  is  the  centre  of  several  goldfields,  at 
one  of  which,  Bingera,  diamonds  are  found.  It  is  also  the 
market  of  a  pastoral  and  agricultural  district.  Brewing,  malting, 
steam,  saw  and  flour  milling,  coach  building  and  the  manufac- 
ture of  boots  and  galvanized  iron  are  its  principal  industries. 

TAMWORTH,  a  market  town  and  municipal  borough  of 
England,  in  the  Lichfield  parliamentary  division  of  Staffordshire 
and  the  Tamworth  division  of  Warwickshire,  on  the  river  Tame, 
a  southern  tributary  of  the  Trent.  Pop.  (1901)  7271.  It  is 
no  m.  N.E.  from  London  by  the  London  and  North- Western 
railway,  and  is  also  served  by  the  west  and  north  line  of 
the  Midland  railway  (Bristol-Birmingham-Derby).  ^  The  castle. 


situated  on  a  height  above  the  Anker  near  its  junction  with 
the  Tame,  is  chiefly  of  the  Jacobean  period,  but  is  enclosed  by 
massive  ancient  walls.  Here  was  a  residence  of  the  Mercian 
kings,  and,  after  bemg  bestowed  on  the  Marmions  by  William 
the  Conqueror,  the  castle  remained  for  many  years  an  important 
fortress.  Formerly  the  town  was  surrounded  by  a  ditch  called 
the  King's  Dyke,  of  which  some  trace  remains.  The  church  of 
St  Editha,  originally  founded  in  the  8th  century,  was  rebuilt, 
after  being  burned  by  the  Danes,  by  Edgar,  who  made  it  col- 
legiate, but  the  existing  Decorated  building,  was  erected  after 
a  fire  in  1345.  The  free  grammar  school,  refounded  by 
Edward  IV.,  was  rebuilt  in  1677,  and  again  in  1867.  The 
charities  include  Guy's  almshouses,  endowed  in  1678  by 
Thomas  Guy,  founder  of  Guy's  Hospiul,  London.  On  the 
commons  or  moors  burgesses  have  rights  of  pasture.  Coal, 
fireclay  and  blue  and  red  brick  clay  are  dug  in  the  neighbour- 
hood; and  thete  are  also  market  gardens.  In  the  town  are  a 
clothing  factory,  paper-mills,  and  manufactures  of  small  wares. 
The  town  is  governed  by  a  mayor,  4  aldermen,  and  X3  councillors. 
Area,  285  acres. 

Tamworth  {Tamwurday  Thamvaortk,  Tomworlk)  is  situated 
near  the  Roman  Watling  Street.  It  was  burned  by  the  Danes 
and  restored  in  913  by  Aelhelflead,  lady  of  the  Mercians, 
who  built  the  fort  which  was  the  origin  of  the  later  castle. 
The  town  was  again  destroyed  by  the  Danes  in  943.  There 
is  no  description  of  Tamworth  in  Domesday,  but  its  burgesses 
are  incidentally  mentioned  several  times.  In  Anglo-Saxon  and 
Norman  times  it  possessed  a  mint,  and  it  is  called  a  borough 
in  the  Pipe  Rolls  of  Henry  II.,  but  it  was  not  then  in  a  flourishing 
condition.  Tamworth  was  incorporated  by  Elizabeth  in  1560 
by  letters  patent,  which  state  that  it  is  an  "  ancient  mercate 
town,"  and  suggest  that  the  charters  have  been  lost  or  burned. 
The  governing  charter  in  1835  was  that  of  Charles  H.,  incorpo- 
rating it  under  the  title  of  the  bailiffs  and  commonalty  of  the 
borough  of  Tamworth  in  the  counties  of  Stafford  and  Warwick. 
Edward  III.  granted  two  fairs,  still  kept  up  in  1792,  to  be  held 
respectively  on  St  George's  day  and  the  day  of  the  Translation 
of  St  Edward;  another  ancient  fair,  in  honour  of  St  Swithin, 
or  perhaps  originally  of  St  Editha,  b  still  held  (July  36). 
Tamworth  sent  two  members  to  parliament  from  1562  to  1885, 
when  its  representation  was  merged  in  that  of  the  county. 

TANA,  a  river  of  British  East  Africa,  which  gives' its  name 
to  the  Tanaland  province  of  that  protectorate.  It  has  a 
course,  following  the  main  windings  only,  of  over  500  m.  Its 
sources  are  along  the  watershed  close  to  the  eastern  wall  of 
the  eastern  rift -valley,  and  it  enters  the  Indian  Ocean  in  a**  40'  S., 
about  1 10  m.  N.  by  E.  of  Mombasa.  One  series  of  its  numerous 
hcadstreams  traverses  the  Kikuyu  plateau  north  of  the  Athi, 
while  others  flow  down  the  southern  and  eastern  slopes  of 
Kenya.  The  main  stream,  from  about  37**  E.  i"  S..  where  it 
runs  close  to  the  upper  waters  of  the  Athi,  flows  in  a  wide  curve 
N.E.,  nearly  reaching  the  equator.  About  39®  £.  it  turns  S., 
and  from  this  point  is  not  known  to  receive  any  tributary  of 
importance.  Its  course  is  very  tortuous,  the  current  rapid, 
and  the  chaimel  much  obstructed  by  snags.  Its  width  varies, 
as  a  general  rule,  between  100  and  200  yds.  The  banks  are 
usually  low,  in  part  forested  and  inundated  at  high  water, 
but  away  from  the  river  the  country  appears  to  consist  of  dry 
plains  covered  with  mimosa  scrub.  Adjoining  the  lower  Tana 
are  many  backwaters,  which  seem  to  show  that  the  course  has 
been  subject  to  great  changes.  In  3"  20'  S.  the  river  again  turns 
east,  but  during  the  last  xo  m.  it  flows  south-west,  parallel  to 
the  coast,  entering  the  sea  across  a  dangerous  bar.  The  Tana 
has  been  navigated  in  a  steam-launch  for  some  300  m.  from 
the  mouth.  North  of  the  Tana  is  the  Oad,  a  small  river  con- 
nected with  the  Tana  by  the  Belazoni  canal. 

TANAGBR,  a  vtrord  adapted  from  the  quasi-Latin  Tattagra 
of  Linnaeus,  which  again  is  an  adaptation,  perhaps  with  a 
classical  allusion,  of  Tangara,  used  by  M.  J.  Brisson  and  G.  L.  L. 
Buffon,  and  said  by  G.  de  L.  Marcgrave  {Hist.  Rer.  Nat.  BrasiUae , 
p.  314)  to  be  the  Brazilian  name  of  certain  birds  found  in  th^t 
country.^  From  them  it  has  since  been  ext^ded  to  a  great 
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Rebellions  in  Ireland,  2  vols.  (Dublin,  1802):  J.  A.  Froude,  Tne 
Enilish  in  Ireland  in  Ihe  Eigkteenik  Century,  x  vols.  (London, 
1872-74);  Castkrtagh  Correspondence,  i.,  ii.;  ComwaUis  Corre- 
spondince,  ii.,  iii.  (R.  J.  M.) 

TANE0A-8HIMA,  an  island  lying  to;  the  south  of  Kiushlu, 
Japan,  in  30**  50'  N.and  131**  £.,  36 jf  m.  long  and  7}  m.  broad  at 
its  widest  part.  It  is  a  long  low  stretch  of  land,  carefully  culti- 
vated, and  celebrated  as  the  place  where  Mendez  Pinto  landed 
when  he  found  his  way  to  Japan  in  1543.  Until  modem  times 
firearms  were  colloquially  luiown  in  Japan  as  "  Tanega-shima/' 
in  allusion  to  the  fact  that  they  were  introduced  by  Pinto. 

TAKBY,  ROGER  BROOKE  (i 777-1864),  American  jurist, 
was  bom  in  Calvert  county,  Maryland,  on  the  X7th  of  March 
1777,  of  Roman  Catholic  parentage.  He  graduated  from 
Dickinson  College,  Carlisle,  Pennsylvania,  in  1795,  began  the 
study  of  law  at  Annapolis  in  1796,  and  was  admitted  to  the 
bar  in  1799.  In  x8o6  he  niarried  Anne  Phebe  Key,  sister  of 
Francis  Scott  Key.  He  entered  politics  as  a  Federalist,  and  was 
a  member  of  the  Maryland  House  of  Ddegates  in  1 799-80.  His 
faith  in  Federalism  was  weakened  by  the  party's  opposition 
to  the  War  of  1812,  and  he  gradually  became  associated  with 
the  Jacksonian  wing  of  the  Republican  party.  He  served  in 
the  state  Senate  in  18x6-21,  was  attorney-general  of  Maryland 
in  X827-31;  and  in  July  1831  entered  President  Jackson's 
cabinet  as  attorney-general  of  the  United  States.  He  was  the 
President's  chief  adviser  in  the  attack  on  the  United  States 
Bank,  and  was  transferred  to  the  treasury  department  in 
September  1833  for  the  special  purpose  of  removing  the  govern- 
ment deposits.  This  conduct  brought  him  into  conflict  with 
the  Senate,  which  passed  a  vote  of  censure,  and  (in  June  1834) 
refused  to  confirm  his  appointment  as  secretary  of  the  treasury. 
He  retumed  to  his  kw  practice  in  Baltimore,  but  on  the  28th 
of  December  1835  was  nominated  Chief -Justice  of  the  United 
States  Supreme  Court  to  succeed  John  Marshall.  After  strong 
opposition  the  nomination  was  confirmed,  on  the  xsth  of  March 
X836,  by  the  Senate.  Under  the  guidance  of  Judges  John  Jay, 
Marshall,  and  Joseph  Story,  the  judiciary  from  X790  to  1835 
had  followed  the  Federalist  loose  constmction  methods  of 
interpreting  the  constitution.  The  personnel  of  the  supreme 
bench  was  almost  entirely  changed  during  President  Jackson's 
administration  (1829-37).  Five  of  the  seven  judges  in  1837 
were  his  appointees,  and  the  majority  of  them  were  Southerners 
who  had  been  educated  under  Democratic  influences  at  a  time 
when  the  slavery  controversy  was  forcing  the  party  to  return 
to  its  original  strict  construction  views.  In  consequence, 
although  the  high  judicial  character  of  the  men  appointed  and 
the  lawyers'  regard  for  precedent  served  to  keep  the  court  in  the 
path  marked  out  by  Marshall  and  Story,  the  state  sovereignty 
influence  was  occasionally  manifest,  as,  for  example,  in  the 
opinion  (written  by  Taney)  in  the  Drcd  Scott  case  (1857,  19 
Howard,  393)  that  Congress  had  no  power  to  abolish  davery  in 
territory  acquired  after  the  formation  of  the  national  govern- 
ment. During  the  Civil  War,  Judge  Taney  struggled  unsuc- 
cessfully to  protect  individual  liberty  from  the  encroachments 
of  the  military  authorities.  In  the  case  of  ex  parte  John 
Merryman  (1861,  Campbell's  Reports,  646),  he  protested  against 
the  assumption  of  power  by  the  President  to  suspend  the 
privileges  of  the  writ  of  habeas  corpus  or  to  confer  that  power 
upon  a  military  officer  without  the  authorisation  of  Congress. 
The  delivering  of  this  opinion,  on  circuit,  in  Baltimore,  in 
May  1 86 1,  was  one  of  the  Judge's  last  public  acts.  He  died 
on  the  1 2th  of  October  1864. 

An  authoritative  biography  is  Samuel  Tyler's  Memoir  of  Roger 
Brooke  Taney  (Baltimore,  1872). 

TANG  A  {**  the  sail  ").  a  seaport  of  German  East  Africa,  lying 
opposite  the  island  of  Pemba  in  5*  6'  S.,  39"  7'  E.  The  town  is 
regularly  laid  out  on  elevated  ground  on  the  southern  shore  of 
Tanga  Bay,  and  has  a  population  of  about  6000.  Among  the 
public  buildings  are  the  administrator's  residence,  the  hospital, 
the  boma  (barracks),  Protestant  and  Catholic  churches  and  the 


government  and  mission  sdioob.  Tanga  is 'the  port  of  the 
Usambara  district,  where  are  many  thriving  plantations.  The 
harbour  is  entered  by  a  broad  channel  five  to  eight  fathoms 
deefp.  It  is  a  port  of  call  for  the  German  mail  steamers,  and 
the  starting-point  of  a  raOway  to  the  Usambara  h^;fa]ands. 

TAHGANYIKA  (a  name  said  by  V.  L.  Cameron  to  signify  a 
"mixing-place  "),  a  vast  lake  in  East-Central  Africa,  the  longest 
freshwater  lake  in  the  world,  measuring  just  over  400  m.,  with 
a  general  breadth  varying  from  30  to  45  m.,  and  an  area  of 
about  12,700  sq.  m.  It  lies  at  an  altitude  of  about  2600  ft. 
above  the  sea,  and  occupies  the  southern  end  of  the  great  central 
rift-valley,  which  tenninates  suddenly  at  its  southern  point, 
the  line  of  depression  being  represented  farther  south  by  the 
more  easterly  trough  of  Lakes  Nyasa  and  Rukwa,  from  which 
Tanganyika  is  separated  by  the  Fipa  plateau,  composed  of  old 
granitoid  rocks;  though  even  here  traces  of  old  valley-waDs 
are  said  by  Dr  Kohlschatter  to  exist.  North  of  Tanganyika 
the  valley  is  suddenly  interrupted  by  a  line  of  andent  eruptive 
ridges,  which  dam  back  the  watersof  Lake  Kivu  iq.v.),  but  have 
been  recently  cut  through  by  the  outlet  of  that  lake,  the  Rusizi, 
which  enters  Tanganyika  by  several  mouths  at  its  northem  end. 
The  flat  plain  traversed  by  the  lower  Rusizi  was  evidently  once 
a  portion  of  the  lake  floor.  Tanganyika  has  been  formed  by 
the  subsidence  of  a  long  narrow  tract  of  country  relatively  to 
the  surrounding  plateaus,  which  fall  to  the  lake  in  abmpt  difl's, 
some  thousands  of  feet  high  in  places.  The  geological  forma- 
tions thus  exposed  show  that  the  plateaus  are  composed  of  a 
base  of  eruptive  material,  overlaid  by  enormous  deposits  of 
reddish  sandstones,  conglomerates  and  quartzitcs,  exposed  in 
parts  to  a  depth  of  2000  feet.  Besides  the  plain  to  the  north, 
a  considerable  area  to  the  west,  near  the  Lukuga  outkt  (see 
below),  shows  signs  of  having  been  once  covered  by  the  lake, 
and  it  is  the  opinion  of  Mr  J.  E.  S.  Moore"  that  the  sandstone 
ridges  which  here  bound  the  trough  have  been  recently  devated. 
and  have  been  cut  through  by  the  Lukuga  during  the  process. 

The  past  history  of  the  lake  has  long  been  a  disputed  question, 
and  Mr  Moore's  view  that  it  represents  an  old  Jurassic  arm  of 
the  sea  is  contested  by  other  writers.  This  idea  originated  in 
the  discovery  of  a  jeUy-fish,  gasteropods,  and  other  organisms 
of  a  more  or  less  marine  type,  and  presenting  some  affinity  with 
forms  of  Jurassic  age.  This  fauna,  to  whidb  the  term  "  halo- 
limnic  "  has  been  apph'ed,  was  known  to  exist  from  specimens 
obtained  by  Mr  £.  C.  Hore  and  other  early  travellers,  but  has 
been  more  systematically  studied  by  Mr  Moore  (during  expedi* 
tions  of  1896  and  1898-99)  and  Dr  W.  A.  Cunnington  (1904-5). 
Various  considerations  throw  doubt  on  Mr  Moore's  theory, 
especially  the  almost  entire  absence  of  marine  fossiliferous 
beds  in  the  whole  of  equatorial  Africa  at  a  distance  from  the 
sea,  of  any  remains  of  Jurassic  faunas  which  might  link  the 
Tanganyika  forms  with  those  of  undoubted  Jurassic  age  in 
neighbouring  regions.  The  formation  of  the  existing  rift-valley 
seems  m  any  case  to  date  from  Tertiary  times  only. 

Although  drinkable,  the  water  of  the  lake  seems  at  times  at  least 
to  be  very  slightly  brackish,  and  it  was  supposed  bv  some  that  no 
outlet  existed  until,  in  1874,  Lieutenant  Cameron  showed  that  the 
surplus  water  was  discharged  towards  the  upper  Congo  by  the 
LuKUsa  river,  about  the  middle  of  the  west  coasc  The  outkc 
was  further  examined  in  1876  by  Mr  (afterwards  ^r  Henry) 
Stanley,  who  found  that  a  bar  had  formed  across  the  outlet,  and  it 
has  unce  been  proved  that  the  outflow  is  intermittent,  cea«ng 
almost  entirely  after  a  period  of  scanty  rainfall,  and  becoming 
again  established  when  the  lake-level  has  been  raised  by  a  series 
of  rainy  years.  About  1880  it  was  ruaning  strongly,  but  about 
this  time  a  gradual  fall  in  the  lake-lcvd  set  m,  and  was  continued, 
with  occasional  oauses,  for  some  twenty  years,  the  amount  being 
estimated  by  Wtssmann  at  2  feet  annually.  In  T806  Captain 
H.  Ramsay  lound  that  a  wide  level  plain.  Which  had  before  been 
covered  by  water,  intervened  between  Ujiji  and  the  Uke,  but 
stated  that  no  further  sinking  had  taken  place  during  the  two 
previous  years.  Near  Tembwc  Head  Mr  L.  A.  Wallace  found 
recent  beaches  16  feet  above  the  existing  level.  The  Lukuga 
was  reported  blocked  by  a  bar  about  1807,  hut  a  certain  amount 
of  water  was  found  flowing  down  by  Mr  Mooie  in  1899:  whife 
in  1901  Mr  Codrington  found  the  level  4  or  5  feet  higher  than  in 
IQOO.  the  outlet  having  again  silted  up.  A  continued  rise  was 
also  reported  in  1907.    In  any  case,  the  alterations  in  level  appear 
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to  be  merefy  periodic,  and  due  to  fluctuations  in  rainfall,  and  do  not 
point,  as  aomc  have  supposed,  to  a  secular  drying  up  of  the  lake. 

The  lake  is  fed  by  a  number  of  rivers  and  sroall  streams  which 
descend  from  the  surrounding  highlands.  The  Mlagaraa  (or 
Malagarasi),  perhaps  the  largest  feeder,  derives  roost  oi  its  water 
from  the  rainy  districts  east  of  the  strip  of  high  ground  which 
diuts  in  the  lake  on  the  north-east.  The  roam  stream,  in  fact, 
has  a  nearly  circular  course,  rising  in  4*  40'  S.,  only  some  10  nsiles 
from  the  lake  shore  and  less  than  40  miles  from  Us  mouth,  though 
Its  length  is  at  least  220  miles.  The  other  branches  of  the 
Mlagarazi,  which  traverse  the  somewhat  and  granite  plateaus 
between  the  lal«  and  33*  E.,  bring  comparatively  littfe  water  to 
the  main  etream.  In  Its  lower  course  the  river  is  a  rapids  stream 
flowing  between  steep  jungle-clad  hills,  with  one  (all  of  90  feet, 
and  IS  of  Uttlc  use  for  navigation.  The  various  channcb  of  its  delta 
are  also  obstructed  with  sand-banks  in  the  dry  season.  The 
Rosizi,  the  next  (or  perhaps  equal)  in  importance  among  the 
feeders  of  the  lake,  has  alreaMy  been  spoken  of.  It  receives  maMy 
trUmtaries  from  the  sides  of  the  rift-valley*  and  is  navigable  for 
canoes.  The  rcmaininjs  feelers  are  of  di^inctly  less  importance, 
the  Lofu,  which  enters  in  the  south-west,  being  probably  the  bigest. 

Tanganyika  has  never  been  sounded  systematically,  but  the 
whole  oonfiguratiott  of  its  valley  points  to  its  being  generally  de^, 
and  this  has  been  confirmed  by  a  few  actual  measurementa.  Dr 
Livingstone  obtained  a  depth  of  X26  fathoms  opposite  Mount 
Kabogo,  south  of  tijiji.  Mr  Hore  often  failed  to  find  bottom  vith 
a  line  of  1 68  fathoms.  The  French  explorer,  Victor  Ciraud,  re- 
ported 647  metres  (about  3^0  fathoms)  off  Mrumbi  on  the  west 
coast,  and  Moore  depths  a  200  fathoms  and  upwards  near  the 
south  end.  The  shores  fall  rapidly  as  a  rule,  and  there  is  a  narked 
scarcity  of  islands  none  occurring  of  any  size  or  at  a  distance  from 
the  coast  line.  The  lake  'a  subject  to  occasional  storms,  especially 
from  the  south-south-east  and  south-west,  which  leave  a  heavy 
•well  and  impede  navigation.  The  cloud  and  thunder  and  l^ht- 
ning  effects  are  spoken  of  as  very  impressive,  and  the  scenery  of 
the  lake  and  its  shores  has  been  much  extolled  by  travellers. 

Vegetation .  is  generally  luxuriant,  and  forest  clothes  portions 
of  the  mountain  slopes.  The  lake  lies  on  the  dividing  line  octween 
the  floral  regions  of  East  and  West  Africa,  and  the  oil-palm 
characteristic  of  the  latter  is  found  on  its  shores.  The  laiigest 
timber  tree  is  the  mvule,  which  attains  vast  dimensions,  its  trunk 
supplying  the  natives  with  the  dug-out  canoes  with  which  they 
navigate  the  lake.  The  more  level  parts  of  the  shores  have  a 
ferti^  soil  and  produce  a  variety  of  crops,  including  rice,  maixe, 
manioc,  sweet  potatoes,  sugar-cane,  &c.,  Ac  The  waters  display 
an  abundance  of  animal  IKe,  crocodiles  auod  hippopotami  occurring 
in  the  bays  and  river  mouths,  which  are  also  the  haunts  of  water* 
fowl  of  many  kinds.  Fish  are  also  plentiful.  Various  sections 
of  the  Bantu  division  of  the  Negro  race  dwell  around  the  lake, 
those  on  fhe  west  and  south-west  showing  the  most  pronounced 
Negro  type,  while  the  tribes  on  the  east  ejuiibit  some  tnterroixture 
wito  representatives  of  the  Hamitic  stock,  and  (towards  the  south) 
some  traces  of  Zulu  influence.  The  surrounding  region  has  been 
overrun  by  Arabs  and  Swahili  from  the  East  African  coast. 

Though  rumours  of  the  existence' of  the  lake  had  previously 
leaehed  the  east  coast,  Tanganyfta  was  not  visited  by  any 
European  until,  in  1858,  the  famous  expedition  of  Burton  and 
Spete  reached  the  Atab  settlement  of  Ujiji  and  partially  ex- 
plored the  northern  portion.  Ujiji  became  famous  some  years 
later  as  the  spot  where  Dr  Livingitone  was  found 'by  Stanley 
in  1871,  after  being  lost  to  sight  for  some  time  in  the  centre  of 
the  continent.  Tbe  southern  half  of  the  lake  was  first  drcum- 
navigaled  by  Lieutenant  V.  L.  Cameron  in  1874,  and  the  whole 
lalce  by  Stanley  in  1876.  The  mapping  of  Tanganyika,  which 
kmg  rested  on  the  surveys  of  Mr  E.  C.  Hore,  published  in  1882, 
leceived  considerabfe  modification,  about  i899'i900,  fiom  the 
worii  of  Fcrguason,  Lemaire,  KohlschOtter  and  others,  who 
showed  that  while  the  general  outline  of  the  coasts  had  been 
drawn  fairly  correctly,  the  wbde  central  portion,  and  to  a  lesser 
degree  the  northern,  must  be  shifted  a  considerable  distance 
to  the  west.  At  Mtowa,  in  ^  43'  S.,  the  amount  of  shifting  of 
the  west  coast  was  about  30  miks.  At  Ujiji,  on  the  east  coast, 
the  longkude  was  given  by  Kohbchiitter  as  29^  40^  2'  £.  as 
compared  with  30^  4'  30'  £.  of  Cameron,  a  di£Ferenoe  of  some 
25  miks. 

In  the  partition  of  Africa  among  the  European  Powers,  the 
shoies  of  Tanganyika  have  been  shared  by  Belgium,  Great 
Britain  and  Germany,  Great  Britain  holding  the  southern 
estr^ity,  Germany  the  east,  and  Belgium  the  west.  Stations 
have  been  established  on  the  lake  by  all  three  Powers,  the 
principal  being — German:  Bismarckburg  in  the  south  and 
Ujiji  in  the  north;  British:  Sumbu  and  Kasakalawe,  on 
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Cameron  Bay;  Belgian:  Mtowa  or  Albertville  in  tf*  S.  Mis- 
sionaries, especially  the  Catholic  **  White  Fathers,"  are  also 
active  on  its  shores.  A  small  steamer,  the  "  Good  News,"  was 
placed  on  the  lake  by  the  U>ttdon  Missionary  Society  in  1884, 
but  afterwards  became  the  pr<^rty  of  the  African  Lakes  Corpo- 
ration; a  larger  steamer,  the  *'  Hedwig  von  Wissmann,*'  carrying 
a  quick-firing  Krupp  gun,  was  launched  in  1900  by  a  German 
expedition  under  Lieutenant  Schloifer;  and  others  are  owned 
by  the  "Tanganyika  Concessions**  and  Katanga  companies. 
The  greater  part  of  the  trade  with  Tanganyika  is  done  by  the 
African  Lak^  Corporation  by  the  Shir6-Nyasa  route,  but  the 
Germans  have  opened  up  overland  routes  from  Dar-es-Salaam. 

Authorities. — ^The  narratives  of  Burton,  Livintrstone,  Cameron 
and  Stanley;  E.  C.  Hore,  Lake  Tanganyika  {London,  1892); 
J.  E.  S.  Moore,  in  fSrogr.  joumal,  September  1897  and  January 
1901 ;  To  the  Utnmtanu  cf  thf  Mc&k  (London.  I901):  The  Tmcoh- 
ytka  ProbUm  (London,  1903);  L.  A.  Wallace,  Ceogr.  Journal^  June 
1899;  H,  Ramsay,  in  Vnkandl.  d.  CcseU.  JUr  ^dkunde  Berlin, 
No.  7t  1898;  H.  Glauning  and  E.  KohlschOtter.  in  MiU.  aus  den 
Deulscken  Schuitgebielen,  Nos.  1  and  a,  looo;  E.  KohlschOtter,  in 
VerkandL  13  Deutsch,  Ceog^pkentages,  1901;  M.  Fergussoa,  in 
Ceol.  Mag.,  August  i(H>i;  E.  Stromer,  uk  Petermanns  MiUeil^ 
December  1901 ;  R.  Codrington,  in  Geogr.  Journal^  May  1902; 
W.  H.  Hudleston.  in  Transactions  Victoria  Inst.,  1904:  also  papers 
on  the  results  of  Dr  W.  A.  CunniAgton's  expedition  in  ProceeMngf 
of  Ike  Zoological  Society,  1906,  &c.;  Jota'nol  of  tke  Lmnean  Soeieiy, 
1907.  (E.  Hx.) 

TAMBRMthfDB,  a  town  of  Germany,  in  the  Prussian 
province  of  Saxony,  on  the  Elbe,  43  m.  N.E.  frpm  Magdeburg 
by  tail  Ida  StendaL  Pop.  (1905)  12,839.  It  contains  iron 
foundries,  riiipbuilding  yards,  refineries,  and  other  industrial 
estSihlishmeats,  and  enjoys  a  considerable  nver  trade  in  grain 
and  coal.  It  is  omamiented  by  numerous  brick  buildings 
of  the  14th  and  X5th  centuries,  including  the  turreted  walls, 
the  church  of  St  Stephen  (1376),  and  the  late  (Sothlc  town  hislL 
The  castle,  built  in  the  14th  century,  was  the  chief  residence  of 
the  margraves  of  Brandenburg. 

See  GOlae,  Gesckickle  der  Bnrg  TangermUnie  (Stendal,  1871). 

TAHGIBR  Qocally  Tanjab),  a  seaport  of  Morocco,  on  the 
Straits  of  Gibraltar,  about  14  m.  £.  of  Cape  Spartel,  nestles 
between  two  eminences  at  the  N.W.  extremity  of  a  spacious  bay. 
The  town,  which  has  a  population  of  about  40,000,  presents  a 
picturesque  appearance  from  the  sea,  rising  gradually  in  the 
form  of  an  amphitheatre,  with  the  citadel,  the  remainder  of  the 
English  mole  and  York  (Tastle  to  the  right:  in  the  central  valley 
b  the  commercial  Quarter,  while  to  the  left  along  the  beach  runs 
the  track  to  Tetuan.  Though  rivalry  between  European  Powers 
led  to  many  public  works  being  delayed,  through  the  action  of 
the  public  Sanitary  Association  the  streets,  which  are  narrow 
and  crooked,  have  been  re-paved  as  weQ  as  cleaned  and  partially 
lighted,  and  several  new  roads  have  been  made  outsicfe  the 
town.  In  some  of  the  older  streets  European  shops  have 
replaced  the  picturesque  native  cupboards;  drinking  dens  have 
sprung  up  at  many  of  fhe  comers,  while  telephones  and  electric 
light  have  been  introduced  by  private  companies,  and  European 
machinery -is  used  in  many  of  the  corn-mills,  &c  The  main 
thoroughfare  leads  from  Bib  el  Marsa  (Gate  of  the  Port)  to 
the  B&b  cl  Sok  (Gate  of  the  Market-place)  known  to  the  English 
as  Port  Catherine.  The  sok  presents  a  lively  spectacle,  espe- 
cially upon  Thursda3rs  and  Sundays. 

Tangier  is  almost  destitute  of  manufactiu-es,  and  while  the 
trade,  about  £750,000  a  year,  is  considerable  for  Morocco,  it  i$ 
confined  chiefly  to  imports,  about  two-fifths  of  which  come  from 
Great  Britain  and  Gibraltar,  and  one  quarter  from  France, 
The  exports  are  chiefly  oxen,  meat,  fowls  and  eggs  for  Gibraltar 
and  Sometimes  for  Spain,  with  occasional  shipments  of  slippers 
and  blankets  to  Egypt.  Most  of  the  trade,  both  wholesale  and 
retail,  is  in  the  hands  of  the  Jews  (see  further  Morocco). 

The  harbour  formed  by  the  Bay  of  Tangier  Is  sn  extensive 
one,  the  best  Morocco  possesses,  and  good  in  all  weathers  except 
during  a  strong  east  wind,  but  vessels  of  any  size  have  tp  anchor 
a  mile  or  so  out  as  the  shore  to  the  west  is  shallow  and  sandy, 
and  to  the  east,  rocky  and  shingly.  Since  1907  a  basin  with  an 
outer  and  inner  mole  has  been  built.    It  does  not,  however, 
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accommodate  lacge  vcasds.  The  climate  is  temperate  and 
healthy,  and  good  for  consumptives. 

As  the  seaport  nearest  to  Europe,  Tangier  is  the  tovfn  in  the 
empire  in  which  the  effects  of  progress  are  most  marked,  and 
since  the  end  of  the  i8th  century  it  has  been  the  diplomatic 
headquarters.  The  nucleus  of  a  cosmopolitan  society  thus 
formed  has  expanded  into  a  powerful  community  enjoying 
privileges  and  immunities  unknown  to  joatives  not  receiving 
its  protection.  The  steadily  increasing  number  o£  visitors 
has  induced  the  opening  of  first-class  holds,  and  necessitated 
extensive  building  operations,  resulting  in  the  immigration  of 
some  thousands  of  artisans,  chiefly  Spanish.  The  number  of 
European  inhabitants  (1905)  was  about  9000  (7500  Spaniards); 
of  Jews  about  io,oco. 

The  Roman  Tingis,  which  stood  in  the  immediate  ^cioity  of 

the  site  of  Tangier,  was  of  great  antiquity;  under  Augustus  it 

became  a  free  city,  and  when  Otbo  placed  the  western  half  of 

Maureiania  under  a  procurator,  he  called  it  Mauretania  Tingitana 

after  its  capital  Tingis.    It  was  held  by  Vandab,  Byzantines  and 

Arabs,  and  when  Mulal  Idris  passed  from  Tlem^ea  to  Fez  in 

788,  T&ngfer  was  "  the  oldest  and  most  beautiful  city  "  of  the 

Maghrib.    After  many  futile  attempts  the  Portuguese  obtained 

possession  of  it  in  1471,  but  it  passed  to  Spain  in  1580,  returning 

again  to  the  Portuguese  in  1656.    In  1662  as  part  of  the  dowry 

of  CMherine  of  Braganza  on  her  marriage  to  Charles  II.,  it  came 

into  the  poasesaion  of  the  ZngUsh,  and  they  defended  it  against 

Mulat  Ismail  in  1680,  but  in  1684  it  was  decided,  on  account  of 

expense,  to  abandon  the  place  to  the  Moors.    £1  Ufranj  writes 

that  "  it  ivas  besieged  so  closely  that  the  Christians  had  to  flee 

on  their  vessels  and  escape  by  sea,  leaving  the  place  ruined 

from  bottom  to  top."    It  was  bombarded  in  X844  by  the  French, 

then  at  war  with  Morocco.    In  the  early  years  of  the  aoth 

century  the  sharif  Raisflli  terrorized  the  district  round  Tangier 

4ad  made  captive  several  Europeans.    As  one  result  of  the 

Algegiras  conference  of  1906  a  regular  police  force  was  organized, 

and  the  control  of  the  customs  passed  into  European  hands 

(see  Morocco:  §  History), 

See  A.  Couaa.  Tangtr  (Paris,  1903) ;  Archives  Marocaines  (Paris, 
1904-6). 

TANGTB,  SIR  RICHARD  (1833-1906),  British  manufacturer, 
was  born  at  Illogan,  near  Redruth,  Cornwall,  on  the  24th  of. 
November  1833,  the  son  of  a  small  farmer.  As  a  young  boy 
he  worked  in  the  fields,  but  when  h6  was  eight  years  old  he  was 
incapacitated  from  further  manual  labour  by  a  fracture  of  the 
right  arm.  His  father  then  determined  to  give  him  the  best 
education  he  could  afford,  and  young  Tangve  was  sent  to  the 
Friends'  School  at  Sidcot,  Somersetshire,  where  he  progressed 
rapidly  and  became  a  pupil-teacher.  Tangye  was  not  long  con- 
tented with  this  position,  and  through  an  advertisement  in 
The  Friend  obtained  a  clerkship  in  a  small  engineering  firm  in 
Birmingham,  where  two  of  1^  brothers,  skilled  mechanics, 
subsequently  joined  him.  Here  Richard  Tangye  remained  four 
years,  obtainlpg  a  complete  mastery  of  the  details  of  an  engineer- 
ing business,  and  introducing' the  system  of  a  Saturday  half- 
holiday  which  was  subsequently  adopted  in  all  English  industrial 
works.  In  1856  he  started  business  in  a  small  way  in  Birming- 
ham as  a  hardware  fa^rtor  and  commission  agent.  His  first 
customers  were  the  Cornish  mine-owners  in  the  Redruth  district, 
and,  the  business  prospering,  he  was  able  before  long  to  slart 
manufacturing  hardware  goods  on  his  own  account,  his  two 
brothers  joining  him  in  the  enterprise.  The  speciality  of  the 
brothers  Tangye  was  the  manufacture  of  machinery,  and  their 
hydraulic  lifting  jacks  were  successfully  employed  in  the  launch- 
ing of  the  steamship  "  Great  Eastern."  In  1858  the  firm,  who 
now  confined  themselves  to  making  machinery,  built  their  own 
works,  and  shortly  afterwards  secured  the  sole  right  of  manu- 
facturing the  newly  invented  differential  pulley-block,  thereby 
materially  adding  to  their  business,  which  came  to  include 
every  kind^  of  power-machine — hydrauh'c,  steam,  gas,  oil  and 
electricity. '  The  business  was  subsequently  turned  into  a 
limited  company,  and  in  1894  Richard  Tangye  was  knighted. 
He  died  on  the  X4th  of  Octo^erj9o6. 


TAVISTRT  (from  Gaelic  toM,  Umlship),  a  custom  among 
various  Celtic  tribes,  by  which  the  king  or  chief  of  the  clan  was 
chosen  from  among  the  heads  of  the  septs  and  elected  by  them 
in  full  assembly.  He  held  office  for  life  and  was  required  by 
custom  to  be  of  full  age,  in  possession  of  all  his  facidties  and 
without  any  remarkable  blemish  of  mind  or  body.  At  the  same 
time,  and  subject'  to  the  same  conditions,^  ianist  or  next  heir 
to  the  chieftaincy  was  elected,  who  if  the  king  died  or  became 
disqualified,  at  once  became  king.  Usually  the  king's  son  became 
fanist,  but  not  because  the  system  of  primogeniture  was  in  any 
way  recognized;  indeed,  the  only  principle  adopted  was  that 
the  dignity  of  chieftainship  should  descend  to  the  eldest  and 
most  worthy  of  the  same  blood,  lliese  epithets,  as  Hallam  says, 
were  not,  necessarily  synonymous,  but  merely  indicated  that 
the  preference  given  to  seniority  was  to  be  controlled  by  a 
due  regard  to  desert  {S:<nutU,  Hist.,  vol.  iu.  c.  xviii.).  This 
system  of  succession  left  the  headship  open  to  the  ambitious,  and 
was  a  frequent  source  of  suife  both  in  families  and  between  the 
clans.  Tanistry  was  abolished  by  a  legal  decision  in  the  rdgn 
of  James  I.  and  Che  English  land  system  substituted. 

TANJORB,  a  city  and  district  of  British  India  in  the  Madras 
presidency.  The  city  is  situated  on  the  right  bank  of  the  river 
Cauvery,  and  is  an  important  junction  on  the  South  Indian 
railway,  218  m.  S.  of  Madras.  Pop^  (1901)  57,870.  As  the 
last  capital  of  the  ancient  Hindd  dynasty  of  the  Cholas,  and  in 
all  ages  one  of  the  chief  political,  literary  and  religious  centres 
of  the  south,  the  city  is  full  of  interesting  associations.  It  was 
the  scene  of  the  earliest  laboum  of  Protestant  missionaries  in 
India.  The  modern  history  of  Tanjore  begins  with  its  conquest 
by  the  Mahrattas  In  1674  under  Venkaji,  the  brother  of  Sivaji 
the  Great.  The  British  first  came  into  contact  with  Tanjore  by 
their  expedition  in  1749  with  a  view  to  the  restoration  of  a 
deposed  raja.  In  this  they  failed,  and  a  subsequent  expedition 
was  bought  off.  The  Mahrattas  practically  held  Tanjore  until 
1799.  In  October  of  that  year  the  district  was  ceded  to  the 
East  India  Company  in  absolute  sovereignty  by  Raja  Shaiab- 
hoji,  pupil  of  the  missionary  Schwan.  The  raja  retained  only 
the  capital  and  a  small  traa  of  country  round.  He  died  in 
1833  and  was  succeeded  by  his  son  Sivaji,  on  whose  death  in 
1855  without  an  heir  the  house  became  extinct.  The  mission 
at  Tanjore  was  founded  in  1778  by  the  Rev.  Christian  F.  Schwars 
or  Schwartz  (17  36- 1798).  The  mission  establishments  were 
taken  over  in  1826  by  the  Society  for  the  Propagation  of  the 
Gospel,  which  subsequently  founded  new  stations  in  several 
parts  of  the  district.  Roman  Catholic  missions  date  from  the 
first  half  of  the  17th  century.  St  Peter's  College,  founded  by 
Scfawarz  as  a  school,  is  now  a  first-grade  college  affiliated  to  the 
university  of  Madras.  His  church  dates  from  1779.  Among 
interesting  ancient  buildings  may  be  mentioned  the  palace 
within  the  fort,  oontaining  an  armoury  and  fine  library;  and 
the  BribadJswaraswami  temple,  of  the  nth  century,  enclosed 
in  two  courts,  surmounted  by  a  lofty  tower  and  including  the 
exquisitely  decorated  shrine  of  Subrahmanya.  Though  the 
city  has  specialities  of  jewelry,  carpets,  modelling  in  pith,  &c., 
there  are  no  large  industries^ 

The  bisTftiCT  OF  Tanjore  has  an  area  of  3710  sq.  m.  On 
account  of  its  .  fertility  it  has  been  called  the  "  Gaiden  of 
Southern  India."  It  is  irrigated  by  an  elaborate  system  of 
dams,  cuts  and  canals  in  connexion  with  the  rivers  Cauvery 
and  Ooleroon,  and  the  soil  is  exceedingly  productive.  The  delta 
of  the  Cauvery  occupies  the  flat  northern  part,  which  is  highly 
cultivated,  dotted  over  with  groves  of  coco-nut  trees,  and  it 
one  of  the  most  densdy  populated  tracts  in  India.  The  staple 
crop  is  rice,  which  Is  grown  on  77  per  cent,  of  the  cultivated 
area.  Tanjore  is  a  land  of  temples,  many  of  them  being  of  v«y 
early  date.  The  district  is  traversed  by  the  main  line  and  several 
branches  of  the  South  Indian  railway,  some  of  which  have  been 
coBStructed  by  the  district  board.  The  chief  seaport  is  NcgSp 
patam,  and  the  principal  export  is  rice  to  Ceylon.  The  popvdni> 
tion  in  1901  was  2,245,019. 

• 

_  See  Tai\jor€  Distria  Cautteer  (Madras,  1906}. 
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tUnCABOt  a  type  of  drinking  vestd.  Tbe  word  was  fotmerly 
OMd  looidy  of  many  sizes,  asually  large,  of  veasda  for  holding 
liquids;  tbns  it  was  applied  to  sudi  as  bdd  two  or  more  gallons 
nd  were  used  to  carry  water  from  the  conduits  in  London  in 
the  i6th  and  early  X7th  centuries.  The  word  is  now  generaUy 
applied  to  a  straight,  flat*bottomed  drinking  vesadl  of  silver, 
pewter  or  other  metal,  or  of  i^ass  or  pottery  mounted  on  metal, 
with  a  hinged  cover  and  handle,  holding  from  a  pint  to  a  quart 
of  Uqoor  (see  Dunkznc  Vessels).  The  derivation  is  obscure. 
It  appears  in  O.  Fr.  as  tanquart  and  in  O.  Du.  as  tanckaerL  It 
Asy  have  been,  as  is  suggested,  metathesized  from  Gr.  ic&i«0apo$, 
Lat.  camtkarmSj  a  large  vessel  or  pot.  It  is  used  to  gloss  amphora 
in  the  Promptorium  Panmlomm  {c.  1440).  It  is  not  connected 
vrith  "  tank/'  a  cistern  or  reservoir  for  water,  which  was  formerly 
'*  stank,"  and  is  from  Port,  ianqucj  O.  Fr.  estan^,  mod.  Uangt 
pool;  Lat.  stapwmt  whence  Eng.  "  stagnant" 

TANKA  (Aramaic,  "  teacher  ")•  The  root  lent  or  kna  cor- 
reqx>nds  philologically  to  the  Hebrew  skawiy  from  which  comes 
the  word  Uishnah  (see  Midrasb  and  Talmud),  the  great 
Rabbinic  code  which  (with  certain  parts  id  the  Midrash  and 
other  Rabbinic  books)  was  the  main  literary  product  of  the 
activity  of  the  tannaim  (plural  of  tatma).  "Hie  term  ianna  is 
used  in  the  Talmud  of  those  teachers  who  flourished  in  the  fint 
two  centuries  of  the  Christian  era.  The  tannaim  from  the  date 
of  the  destruction  of  the  Temple  may  be  grouped:  (i)  70-100, 
representative  name  Johanan  ben  iSaqqai  (9.V.);  (2)  100-130, 
representative  name  Aqiba  {q.v.)\  (3)  130-160,  representative 
name  Judidi  the  Prince,  compiler  of  the  Mishnah.  The  sue- 
cessore  of  the  tannaim  were  called  'amoroim  (see  'Amo&a). 

See  W.  Bacher,  Die  Agada  der  Tannaiten.  An  alphabetical  lint 
of  tannaim  and  'amoraim  is  given  in  the  Jewish  Encyclopedia,  xn. 
49-54.  (L  A.) 

TARNAHILL,  ROBERT  (x 774-18x0),  Scottish  song-writer, 
son  of  a  Paisley  silk-weaver,  was  bom  on  the  3rd  of  June  1774. 
He  was  apprenticed  to  his  father's  trade  at  the  age  of  twelve, 
and,  Inspiired  by  the  poetry  of  Robert  Bums,  he  wrote  verses 
as  he  drove  the  shuttle  to  and  fro,  with  shelf  and  ink-bottle 
rigged  up  on  his  loom-post.  He  was  shy  and  reserved,  of  small 
and  deUcate  physique,  and  took  little  part  in  the  social  life  of 
the  town.'  The  steady  routine  of  his  trade  was  broken  only  by 
occasonal  excursions  to  Glasgow  and  the  land  of  Bums,  and  a 
year's  trial  of  work  at  Bolton.  He  began  in  X805  to  contribute 
verses  to  Glasgow  and  Paisley  periodicals,  and  published  an 
edition  of  his  poems  by  subscription  in  1807.  Three  years  later, 
on  the  X7th  of  May  x8io,  the  life  of  the  quiet,  gentle,  diffident 
and  despondent  poet  w&s  brought  by  his  own  act  to  a  tragic  end. 
Tannahill's  daims  to  remembrance  rest  upon  half  a  dozen  songs, 
fun  of  an  exquisite  feeling  for  nature,  and  so  happily  set  to 
music  that  they  have  retained  their  popularity.  "Loudon's 
Bonnie  Woods  and  Braes,"  "  Jessie,  the  Flower  o'  Dunblane,** 
and.  "  Gloomy  Winter's  Noo  Awa "  are  the  best  of  them. 
"  Jessie,  the  Flower  o'  Dunblane  "  and  "  The  Farewell "  tell 
the  story  of  the  poet's  own  unhappy  love  for  Janet  Tennant. 

TanoahillVcentenary  was  celebrated  at  Paisley  in  1874.^  See 
edition  by  D.  Semple  (1876)  for  details  of  his  life. 

7  TANKER.  HENRY  OSSAWA  (X859-  ),  American '  artbt, 
of  negro  descent,  was  bom  at  Pittsbuxgr  Pennsylvania,  on  the 
aist  of  June  1859.  He  was  the  son  of  Benjamin  Tucker  Tanner 
(b.  1835),  ^lio  became  bishop  of  the  African  Methodist  Episcopal 
Church  in  x888,  edited  the  Christian  Recorder,  the  organ  of  his 
church,  from  1867  to  1883,  founded,  and  from  1884  to  x'888 
edited,  the  African  Methodist  Episcopal  Church  Retiea,  and 
published  several  pamphlets,  poems  and  hymns,  and  an  Apology 
for  African  Methodism  (x8^).  The  son  was  a  pupU  of  Thomas 
Eakins,  in  Philadelphia,  and  of  J.  P.  Laurens  and  Benjamin 
Constant  in  Paris.  He  first  exhibited  at  the  Salon  in  1895. 
His  "  Daniel  in  the  Lions'  Den  "  received  an  honourable  mention 
at  the  Salon  of  1896.  '*  The  Raising  of  Lazarus,"  which  received 
a  third-class  medal  in  1697,  was  purchased  by  the  French  govern- 
ment for  the  permanent  collection  of  the  Luxembourg.  Other 
pictures  are,  "The  Aimundatbn  "  (Sak>n»  x898)»  "Nioodemus 


Coming  to  Christ  **  (1899),  "  Hie  Jews'  WalUng  Flace,"  and 
"  Chxist  in  the  Temple." 

TANNBII,  THOMAS  (X674-1735),  English  antiquary  and  pre- 
late, was  bom  at  Market  Lavlngton  in  WBtshire  on  the  35th 
of  Januaxy  1674,  and  was  educated  at  Qaeeb*^  College,  Oxfoid, 
takixq;  holy  ordos  in  1694.  Next  year  he  became  chaplain  and 
then  fellow  of  All  Souls  College,  and  a  few  years  later  private 
chaplain  to  John  Moore  (1646-17x4),  bishop  of  Norwich  and 
afterwards  of  Ely,  who  appointed  him  chancellor  of  the  diocese 
of  Norwich.  In  1706  he  bM:ame  rector  of  Thorpe,  near  Norwich, 
in  X7X3  a  canon  of  Ely,  in  1724  a  canon  of  Christ  Church,  Oxford, 
and  in  X732  bishop  of  St  Asaph.  He  died  in  Oxford,  where  he 
had  passed  most  of  his  life,  on  the  X4th  of  December  1735. 

Tanner's  chief  work  is  his  NotUia  MonasUca,  a  short  account  of 
all  the  religious  houees  in  England  and  Wales.  This  was  pub- 
lished at  Oxford  in  1695;  it  was  reprinted  with  additions  by  the 
author's  brother,  John  Tanner,  in  1(744:  and  was  reprinted  again 
with  further  additions  by  James  Nasmith  (1740-1808)  in  1787. 
He  also  wrote  Bibliolheca  Britannico'Hibemica,  a  dictionary  of 
ail  the  attthors  who  flourished  in  England,  Scotland  and  Ireland 
before  the  opening  of  the  17th  centuiy,  at  which  he  laboured  fat- 
forty  years.  Thb  was  not  pablishea  until  17^,  thirteen  years 
after  the  author's  death.  The  bishop  collecteo  materials  tor  a 
history  of  Wiltshire  and  worked  for  some  time  on  a  new  edition 
of  the  works  of  John  Leland.  His  valuable  collection  of  books  and 
manuscripts  is  in  the  Bodleian  library  at  Oxford. 

Another  writer  of  this  name  was  Thomas  Tanner  (X630-X683), 
the  author  of  The  Entrance  oj  Maztarini  (Oxford,  X657-58). 
Educated  at  St  Paul's  School,  London,  and  at  Pembroke  Hal^ 
Cambridge,  he  became  a  barrister  and  later  a  deigyman,  being 
vicar  of  Colytoo,  Devon,  and  afterwards  of  Winchfield,  Hanta 

TANNHAUSBR,  or  TANBtrsER,  German  Minnesinger  of  the 
X3th  century,  who  lived  for  a  time  at  the  court  of  Frederick  II., 
duke  of  Austria.  After  Duke  Frederick's  death  he  was  received 
at  the  court  of  Otto  II.,  duke  of  Bavaria;  but,  being  of  a  restless 
disposition,  and  having  wasted  his  fortune,  he  spent  much  time 
in  wandering  about  Germany.  He  also  went  as  a  Crusader  to 
the  Holy  Land.  His  poems  belong  to  the  decadence  of  the 
Minneaang,  and  oombine  a  didactic  display  of  learning  with 
descriptions  of  peasant-Ufe  in  a  somewhat  coarse  tone.  His 
adventurous  life  led  him  to  be  identified,  in  the  popular  imagina- 
tion, with  the  knight  TannhEuser  who,  after  nuwy  wanderings, 
comes  to  the  Venusberg,  or  HOrselberg,  near  Eisenach.  He 
enters  the  cave  where  the  Lady  Venus — the  Fran  Hulda  of 
German  folk-lore^-holds  her  court,  and  abandons  himself  to  a 
life  of  sensual  pleasure.  By  and  by  he  is  overcome  by  remorse, 
and,  invoking  the  aid  of  the  Virgin  Ifilary,  he  obtains  permission 
to  retuxn  for  a  while  to  the  outer  world.  He  then  goes  as  a 
pilgrim  to  Rome,  and  entreats  Pope  Urban  to  secure  for  him 
the  forgiveness  of  his  sins.  The  pope  declares  it  is  as  impossible 
for  him  to  be  pardoned  as  for  the  staff  he  has  in  his  band  to 
blossom.  Tannhftuser  dq>arts  in  despair,  and  returns  to  the 
Venusbeig.  In  three  days  the  staff  begins  to  put  forth  green 
leaves,  and  the  pope  sencb  messengers  in  all  directions  in  search 
of  the  penitent,  but  he  is  never  seen  again.  This  legend  was 
at  one  time  widely  known  in  Germany,  and  as  late  as  1830  it 
survived  in  a  popular  song  at  Entlebuch  in  Switzerland,  a 
version  of  which  was  given  by  Uhland  in  his  Alte  hoch-  und 
ni^erdetUsche  Volhslieder.  Among  the  attendants  of  Hulda 
was  the  faithful  Eckbart,  and  in  the  preface  to  the  Hddenbuch 
he  is  said  to  sit  before  the  Venusberg,  and  to  warn  passers-by 
of  the  dangers  to  which  they  may  be  exposed  if  they  linger  in 
the  neighbourhood.  The  legend  has  been  reproduced  by  several 
modem  German  poets,  and  by  R.  Wagner  in  an  opera. 

For  Tannhauser's  lyric  poetry,  see  F.  H.  von  der  Hagen's  Minmor 
singer,  il.  (1838);  K.  Bartsch,  Deutsche  LiederdichUr  des  12.  bis 


14.  Jahrhunderls  (3rd  ed.  1893),  No.  47.  See  also  F.  Zander,  Die 
Tannhdusersaee  und  der  Minnesinger  Tannhduser  (1858);  J.  G.  T. 
Grjlsse,  Die  Sage  von  Tannkatiser  (1846;  and  ed.  1861);  A.  Ohlke 


Zu  Tannhdusers  Leben  und  Dichten  (1890);  J.  Siebert,  Tannhduse^ 
Tnhalt  und  Form  seiner  Gedichte  (1894). 

TAimiNt  or  Tannic  Acm,  the  generic  name  for, a  widely 
disseminated  group  of  vegetable  products,  so  named  from 
.their  property  of  .converting  raw  h«d<^  into  leather  iqv,)*   They 
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are  solubte  in  wafer,  thdir  solutions  having  an  add  leaction 
and  an  astrini^nt  taste;  the  solutions  ace  coloured  dark  Mue 
or  green  by  ferrous  salts,  a  property  utilized  in  the  manufacture 
of  ink  (q.v.).  Their  chemistry  is  little  known.  Some  appear 
to  be  glucosides  of  gallic  add,  since  they  yidd  this  add  and  a 
sugar  on  hydrol3r5is,  eg.  oak  tannin;  whilst  others  yidd  proto- 
catechuic  add  and  phlorogludni  €.g,  moringaotannin;  common 
taniun,  however,  is  a  digallic  acid. 

Common  tannm,  or  tannic  add,  ChHkOi'sHiO.  occurs  to  the 
extent  of  50%  In  ffall-nuts,  and  aho  in  tes,  sumach  and  in  other 
plants.  It  may  be  obtained  by  extracting  powdered  ^ll-nuts 
with  a  mixture  of  ether  and  alcohol,  whereupon  the  tannin  w  taken 
up  in  the  lower  layer,  which  on  separation  and  evaporation  yields 
the  add.  When  pure  the  acid  forms  a  cotourless.  amorphous  mass, 
very  soluble  in  water,  less  so  in  akohd,  and  pfactically  insoluble 
in  ether.  Common  salt  prcdpitatcs  it  _  from  agueous  solutions. 
It  forms  a  penta-acctate.    It  may  be  obt^ned  artincially  by  heating 

? gallic  acid  with  phosphorus  oxychloride  or  dilute  arsenic  ado 
cf.  P.  Bidnelli,  Cutetta,  1909,  39,  ii.  pp.  368  et  seq.)i  and  con- 
versely on  Doiling  with  dilute  adds  or  alkalis  it  takes  up  a  molecule 
of  water  and  yidds  two  molecules  of  gallic  add,  CtH^i.  It  is 
optically  active — a  fact  taken  account  of  in  J.  Dckkcr's  formula 
(Ber.,  1906,  39,  p.  2497).  The  chemistry  has  also'been  investigated 
by  M.  Nierenstein  and  L.  F.  lljin  (see  papers  in -the  Ber.,  190S, 

The  tannin  of  oak,  CnHuOw,  which  is  found,  mixed  with  gallic 
add,  ellagic  acid  and  qucrcite,  in  oak  bark,  is  a  red  powder;  its 
aqueous  solution  is  coloured  dark  blue  by  ferric  chloride,  and  boiling 
with^  dilute  sulphuric  add  gives  oak  red  or  phlobaphene.  The 
tannin  of  coffee,  CwMuOia,  found  In  coffee  beans,  b  not  pr^ 
cipitated  from  its  solutions  by  gelatin.  Hydrolysis  by  alkaline 
solutions  gives  a^  sugar  and  caffdc  acid;  whilst  fusion  with 
potassium  hydroxide  gives  •protocatochuic  acid.  Morihga-tannin 
or  maclttrin,  CisHi^«-HiO,  found  in  Morus  tinctorial  hydrolyses 
on  fuHon  with  caustic  potash  to  phloroglucin  and  protocatochuic 
acid.  Catechu-tannin  occurs  in  the  extract  of  Mtmosa  aUecJui; 
and  kino-tannin  is  the  chief  ingredient  of  kino  {g.v.). 

Medicine. — ^Tannic  acid  is  officbl  in  both  the  British  and  United 
States  Pharmacopoeiaa.  It  is  incompatible  with  mineral  acids, 
alkalis,  salts  of  iron,  antimony,  .lead  and  stiver,  alkaloids  and 
gelatin.  The  British  pharmacopoctal  preparations  arc  (i )  ffycerinum 
acidi  tannici;  (2)  supposiloria  acidi  tannici;  (3)  trochncuf  acidi 
tannici.  The  Um'ted  States  also  has  a  eoHodium  stypticum  and  an 
ointment.  From  tannic  add  is  also  made  gallic  acid,  which  re- 
sembles tannic  add  but  has  no  astringent  taste.  When  applied 
to  broken  skin  or  exposed  surfaces  it  coagulates  the  albumen  in 
•the  discharges,  forming  a  protecting  layer  or  coat.  It  is  moreover 
an  astringent  to  the  tissues,  hindering  the  further'  discharge  ojf 
fluid.  It  b  a  powerful  local '  haemostatic,  but  it  only  checks 
haemorrhage  when  brought  directly  in  contact  with  the  bleeding 
point.  It  IS  used  in  the  treatment  of  haemoptysis  in  the  form  of 
a  fine  spray,  or  taken  internally  it  will  check  gastric  haemorrhage. 
In  lai^ge  dosesp  however,  it  greatly  disorders  the  digestion.  In  the 
intestme  tannic  acid  controls  intestinal  bleeding,  acting  as  a  power- 
ful astringent  and  causing  constipation;  for  this  reason  it  has 
been  recommended  to  check  diarrhoea. 

Tannic  acid  is  largely  used  in  the  treatment  of  various  ulcers, 
sores  and  moist  eruptions.  The  glycerin  is  used  in  tonsillitis  and 
the  lozenges  in  pharyngitis.  For  bleeding  hacmorriioids  tannic 
acid  suppositories  arc  useful,  or  tannic  acid  can  be  dusted  on 
directly.  The  coUodium  stypticum^  is  a  valuable  external  •remedy. 
Tannic  acid  is  absorbed  as  gallic  acid  into  the  blood  and  eliminated 
as  gallic  and  pyrogallic  aads,  darkening  the  urine.  Gallic  add 
does  not  coagulate  albumen  when  used  externally.  It  has  been 
used  Intemariy  in  haemoptysb  and  haematoria.  Combined  with 
opium  it  is  an  efficient  remedy  in  didbeUs  insipidus, 

TAHN-RATHSAMHAUSEK.  XUDWIG  SAMSON  ARTHUR, 
Freihcrr  von  und  zu  der  (1815-1881),  Bavarian  general, 
was  born  at  Darmstadt  on  the  i8th  of  June  1815,  the  day  of 
Waterloo.  He  was  descended  from  the  old  family  of  von  dcr 
Tann,  which  had  representatives  in  Bavaria,  Alsace  and  the 
Rhine  countries,  and  assumed  his  mother's  name  (she  being 
the  daughter  of  an  Alsatian,  Frdhcrr  von  Rathsamhausen)  in. 
z868  by  licence  of  the  king  of  Bavaria.  Ludwig,  the  first  king 
of  Bavaria,  stood  sponsor  for  the  child,  who  recdved  his  name 
and  in  addition  that  of  Arthur,  in  honour  of  the  duke  of 
Wellington.  He  received  a  careful  education,  and  in  1837 
became  a  page  at  the  Bavarian  court,  where  a  great  future  was 
))redicted  for  him.  Entering  the  artillery  in  1833,  he  was  after 
some  years  placed  on  the  general  staff.  He  attended  the 
manoeuvres  of  the  Austrian  army  in  Italy  unde^  Radetzky 
(f.f.)  and,  in  the ^iiit  of  adventure,  joined  a.Frcocfa  miliury 


ezpeditSon  openting  in  Algiers  against  the  TuwSfea  franfitt« 
On  his  return  he  became  a  dose  personal  fiiend  of  the  Cnnm 
Prince  Maximilian  Joseph  (afterwards  King  ManiniiMan).  hk 
1848  he  was  made  a  major,  and  in  that  year  he  '<«*«««^i«iH 
himself  greatly  as  the  leader  ol  a  Schle^wig-Holstein  light  coipt 
in  the  Danish  war.  At  the  dose  of  the  first  campaign  he  was 
given  the  order  of  the  Red  Eagle  by  the  king  of  Prttssia,  and  his 
own  sovereign  gave  him  the  military  order  of  Maz-Joaeph 
without  his  asking  for  it,  and  also  made  him  a  lieutenant<colonel4 
In  1849  he  served  as  chief  of  staff  to  the  Bavarian  amtii^gei^ 
at  the  front,  and  distinguished  himself  at  the  lines  of  DOppel^ 
after  which  he  visited  Haynau's  headquarters  in  the  Hui^^adaA 
war,  and  returned  to  Schleswig-Holstein  to  serve  as  v.  Wiiiisen's 
chidl  of  staff  in  the  Idstedt  campaign.  Then  came  the  threat 
of  war  between  Prussia  and  Austria,  and  von  der  Tann  was 
recalled  to  Bavaria.  But  the  affair  ended  with  the  "  surrendor 
of  Olmilta,"  and  he  saw  no  further  active  service  imtil  1S66, 
rising  in  the  usual  way  of  promotion  to  colond  (1851),  majoiv 
general  (1855),  and  lieutenant-general  (1861).  la  the  eaiUer 
years  of  this  period  he  was  the  aide-de-camp  and  constant  coi»- 
panion  of  the  king.  In  the  war  of  1866  he  was  chief  of  the  staff 
to  Prince  Charles  of  Bavaria,  who  commanded  the  South 
German  contingents.  The  almost  entirdy  unfortunate  issue 
of  the  military  operations  led  to  his  being  vehemently  attacked 
in  the  press,  but  the  unreadiness  and  unequal  efficiency  of  the 
troops  and  the  general  lack  of  interest  in  the  war  on  the  part  of 
the  soldiers  foredoomed  the  South  Germans  to  failure  in  any 
case.  He  continued  to  enjoy  the  favour  of  the  king  and  xecdved 
promotion  to  the  rank  of  general  of  infantry  (1869),  but  the 
bitterness  of  his  disappointment  of  1866  never  left  him.  He 
was  grcy-hoired  at  forty-two,  and  his  health  was  impaired. .  In 
1869  von  der  Tann-Rathsamhausen,  as  he  was  now  called,  was 
appointed  commander  of  the  I.  Bavarian  corps.  This  corps  he 
commanded  in  the  Franco-German  War,  and  therein  he  retrieved 
his  place  as  one  of  the  foremost  of  German  soldiers.  His 
gallantry  was  conspicuous  at  Worth  and  Sedan.  Transferred 
in  the  autumn  to  an  independent  command  on  the  Loire,  he 
conducted  the  operations  against  d'Aurdle  de  Paladincs,  at 
first  with  marked  success,  and  forced  the  surrender  of  Orleans. 
He  had,  however,  at  Coulmicrs  to  give  way  before  a  numerically 
larger  French  force;  but  reinforced,  he  fought  several  successfid 
engagements  under  the  Grand  Duke  of  Mecklenburg  near 
Orleans.  On  the  termination  of  the  war  he  was  reappointed 
commander-in-chief  of  the  I.  Bavarian  corps,  .a  post  which  he 
held  until  his  death  at  Mcran  on  the  26th  of  April  1881.  He 
had  the  grand  cross  of  the  Bavarian  military  orders,  and  the 
first  class  of  the  Iron  Cross  and  the  pour  k  nUrite  from  the  king 
of  Prussia.  In  1878  the  emperor  .named  von  dcr  Tann  chief 
of  a  Prussian  infantry  regiment,  decreed  him  a  grant,  and 
named  one  of  the  new  Strassburg  forts  after  him. 

See  Life  by  Lieutenant-colonel  Hugo  von  Hclvig  in  Mil.  "Wochenf 
IdaU,  Supplement,  1883 

TANSA,  a  small  river  in  Salsctt  island,  in  the  Thana  district 
of  Bombay,  which  provides  the  city  of  Bombay  with  its  water- 
supply.  It  is  embanked  by  one  of  the  largest  masonry  dams  in 
the  world,  built  in  1892.  The  embankment  is  nearly  2  m.  long, 
J 18  ft.  high,  and  no  ft.  thick  at  the  base. 

TANTA,  a  town  of  Lower  Egypt,  in  a  central  position  neariy 
midway  between  the  two  main  branches  of  the  Nile,  and  con- 
verging-point of  several  railways  traversing  the  Delta  in  all 
directions.  It  has  a  population  (1907)  of  54,437,  is  the  capital 
of  the  rich  province  of  Gharbia,  and  is  noted  for  its  fairs  and 
Moslem  festivals,  which  are  hi^ld  three  times  a  year  in  honour 
of  Scyyid  el-Bedawi,  and  are  sometimes  attended  by  200,000 
pilgrims  and  traders.  There  are  a  large  railway  station,  a  very 
fine  mosque  (restored),  and  a  palace  of  the  khedive.  Scyyid 
el-Bedawi,  who  lived  in  the  13th  century  a.d.,  was  a  native  of 
Fez  who,  after  a  pilgrimage  to  Mecca,  settled  in  Tanta.  He  is 
one  of  the  most  popular  saints  in  Egypt. 

TANTALUM  Isymbol  Ta,  atomic  wdght  i8i-o  (0«i6)1,  a 
metallic  chemical  element,  sparingly  distributed  in  nature  and 
then  almost  invariably  associated  with  columbinm.    Its  history 


TANTALUS— TANTIA  TOPI 


401 


fa  lotenBuad  wkhr  Sh»l  ot  cdumoinm.  In  1801  C.  Hatchett 
detected  a  new  element^  which  he  oamed  columblum,  ia  a  mineral 
from  Massachusetts,  and  in  1802  A.  G.  Ekcberg  discovered  an 
clement,  tantalum,  in  some  Swedish  yttnum  minerals.  In 
1809  W.  H.  WoUaston  unsuccessfully  endeavoured  to  show  that 
columbtum  and  tantalum  were  identical.  In  1844  H.  Rose 
detected  two  new  elements  in  the  columbites  of  the  Bodenmais, 
which  he  named  niobium  and  pdopium;  dianium  was  discovered 
by  W.  X.  F.  von  Kobell  in  various  columbites;  and  Umenium 
and  neplunium  were  discovered  by  R.  Hermann.  The  researches 
of  C.  W.  Blomstrand,  and  others,  especially  of  Marignac,  proved 
the  identity  of  columbium,  dianium  and  niobiiun,  and  that 
timenium  was  a  mixture  of  columbium  and  tantalum.  It  is  very 
probable  that  neptunium  is  a  similar  mixture.  Berzelius,  who 
prepared  tantalic  acid  from  the  mineral  tantalite  in  1820,  ob- 
tained an  impure  metal  by  heating  potassium  tantalofluoride 
with  potassium.  In  1902  H.  Moissan  obtained  a  carbon-bearing 
metal  by  fusing  the  pentoxide  with  carbon  in  the  electric  furnace. 
The  preparation  of  the  pure  metal  was  successfully  effected  by 
Werner  von  Bolton  in  1905,  who  fused  the  compressed  product 
obtained  in  the  Berzelius  process  in  the  electric  furnace,  air 
being  excluded.  An  alternative  method  consisted  in  passing  an 
electric  current  through  a  filament  of  the  tctroxide  in  a  vacuum. 
The  metal  is  manufactured,  for  use  as  filaments  in  dectric  lamps, 
by  the  action  of  sodium  on  sodium  tantalofluoride. 

The  pure  metal  is  silver-white  in  colour,  is  very  ductile,  and 
becomes  remarkably  hard  when  hammered,  a  diamond  drill 
making  Uttle  impression  upon  it.  Its  tensile  strength  is  higher 
than  that  of  steel.  It  melts  between  2250**  and  3300**,  its 
qiedfic  heat  is  0'0365,  coefficient  of  expansion  0*0000079,  and 
specific  gravity  16-64.  When  heated  in  air  the  metal  burns 
if  in  the  form  of  thin  wire,  and  is  superficially  oxidised  if  more 
compact.  At  a  red  heat  it  absorbs  large  volumes  of  hydrogen 
and  nitrogen,  the  last  traces  of  which  can  only  be  removed 
by  fusion  in  the  electric  furnace.  These  substances,  and  also 
carbon,  sulphur,  selenium  and  tellurium,  render  the  metal 
very  brittle.  Tantalum  is  not  affected  by  alkaline  solutions, 
but  is  disintegrated  when  fused  with  potash.  Hydrofluoric 
add  is  the  only  add  which  attacks  it.  It  alloys  with 
iron,  molybdenum  and  tungsten,  but  not  with  ^ver  or 
mercury. 

In  its  chemical  relationships  tantalum  is  associated  with 
vanadium,  columbium  and  didjrmium  in  a  sub-group  of  the 
periodic  classification.  In  general  it  is  pentavalent,  but  divalent 
compounds  are  known. 

TaiUalum  tetroxide,  TadOi,  is  a  porous  dark  ^rey  mass  harder  than 
dass,  and  is  obtained  by  redudng^  the  pentoxide  with  magnesium. 
It  is  unaffected  by  anv  add  or  mixture  of  acids,  but  bums  to  the 
pentoxide  when  beateo, 

Tantalum  pentoxide,  TaiOt.  Is  a  white  amorphous  iafu^le 
powder,  or  it  may  be  crystallized  by  strongly  heating,  or  by  f  usinsr 
with  boron  trioxide  or  microcosmic  salt.  It  is  insoluble  in  aU 
acids.  It  is  obtained  from  potassium  tantalofluoride  by  heating 
with  sulphuric  acid  to  400*,  boiling  out  with  water,  and  decom- 
posing tne  residual  compound  of  the  oxide  and  sulphuric  acid  by 
^ttion,  preferably  with  the  addition  of  ammonium  carbonate. 

Tantaltc  acid,  HTaOt,  is  a  gelatinous  mass  obtained  by  mixing 
the  chloride  with  water.  It  gives  rise  to  salts,  termed  the  tanta- 
lates.  The  normal  salts  are  all  insoluble  in  water -^  the  complex 
acid,  hexatantalic  acid,  HaTacOia  (which  does  not  exist  in  the  free 
state),  forms  soluble  salts  with  the  alkaline  metals.  Pertantalic  acid, 
HTaOi,  is  obtained  in  the  hydratod  form  as  a  white  precipitate,  by 
adding  sulphuric  acid  to  potassium  pertantalate,  KaTaOs-  iHiO.  which 
b  formed  when  hydrogen  peroxide  is  added  to  a  solution  of  potassium 
hcacatantalate. 

Tantalum  pentaHuoridc,  TaFt,  for  a  long  time  only  known  in 
solution,  may  be  obtained  by  passing  fluorine  over  an  alloy  of 
tantalum  and  aluminium,  and  purifying  by  distillation  in  a  vacuum. 
It  forms  colourless,  very  hygroscopic  prisms,  which  attack  glass, 
slowly  at  ordinary  temperatures,  more  rapidly  when  heated  {Ber., 
1909.  43,  p.  493).  Its  double  salts  with  the  alkaline  fluorides  are 
very  important,  and  serve  for  the  separation  of  the  metal  from 
oolundMum  and  titanium.  Tantalum  fcntacUoride,  TaCU,  is  ob- 
tained as  light  yellow  needles  by  heating  a  mixture  of  the  pent- 
oxide and  carbon  in  a  current  of  chlorine.  By  heating  with  sodium 
amalgam  ami  separating  with  hydrochloric  add,  the  dkhloride, 
TaClt'SHaO,  is  obtained  as  emerald  green  hexagonal  crystals. 
The  pentabromide  exists,  but  tantalum  and  io<&ae  apparently  do 


apt  combine.   Tantalum  fbnns  a  suiphide,  TaS^  and  two  nitiidci^ 
TaNs  and  TaiNi,  have  been  described. 

Marignac  determined  the  atomic  weight  to  be  l8i,  but  Henrichsen 
and  N.  Sahlbom  {Ber.,  1906,  39,  pw  2^500)  obtained  179-8  (H-i) 
by  convening  the  metal  into  pentoxide  at  a  dull  red  heat. 

TANTALUS,  in  Greek  legend,  son  of  Zeus  (or  Tmolus)  and 
Pluto  (Wealth),  daughter  of  Himantes,  the  father  of  Pelops  and 
Niobe.  He'was  the  traditional  khig  of  Sipylus  in  Lydia  (or  of 
Phrygia),  and  was  the  intimate  friend  of  Zeus  and  the  other 
gods,  to  whose  table  he  was  admitted.  But  he  abused  the 
divine  favour  by  revealing  to  mankind  the  secrets  he  had  learned 
in  heaven  (Died.  Sic.  iv.  74),  or  by  kflling  his  son  Pelops  (q^9.) 
and  serving  him  up  to  the  gods  at  table,  in  order  to  test  their 
powers  of  observation  (Ovid,  Metam.  vi.  401).  Another  story 
was  that  he  stole  nectar  and  ambrosia  from  heaven  and  gave 
them  to  men  (Pindar,  OL  i.  60).  According  to  others,  Pan- 
dareus  stole  a  golden  dog  which  guarded  the  temple  of  Zeus  in 
Oete,  and  gave  it  to  Tantalus  to  take  care  of.  But,  when 
Pandareus  demanded  the  dog  back,  Tantalus  denied  that  he* 
had  recdved  it.  Therefore  Zeus  turned  Pandareus  into  a  stone, 
and  flung  down  Tantalus  with  Mount  Sipylus  on  the  top  of  him 
(Antoninus  Liberal^,  36).  The  punishment  of  Tantalus  in  the 
h>wer  world  was  famoys.  He  stood  up  to  his  neck  in  water, 
which  flowed  from  him  when  he  tried  to  drink  of  it;  and  over  his 
head  hung  fruits  which  the  wind  wafted  away  whenever  he  tried 
to  grasp  them.  (Odyssey,  id.  58a).  This  myth  is  the  origin  of 
the  English  word  "  tantalize,"  and  also  of  the  common  name 
"  tantalus  "  for  a  set  of  spirit  decanters  kept  tinder  lock  and 
key.  Another  story  is  that  a  rock  hung  over  his  head  ready  to 
fall  and  crush  him  (Euripides,  Orestes,  5).  The  sins  of  Tantalus 
were  visited  upon  his  descendants,  the  Pdopidae.  Andent 
historical  remintscaices  and  natural  phenomena,  espedally 
volcanic  catastrophes,  are  at  the  bottom  of  the  legend.  The 
tomb  of  Tantalus  on  Mount  Sipylus  was  pointed  out  in  antiquity, 
and  has  been  in  modem  times  identified  by  C.  F.  Texier  with 
the  great  cairn  beneath  Old  Magnesia;  but  Sir  W.  M.  Ramsay 
inclines  to  a  remarkable  rock-cut  tomb  beside  Magnesia. 

The  story  of  Tantalus  is  an  echo  of  a  semi-Greek  kingdom, 
which  had  its  seat  at  Sip^us,  the  oldest  and  holiest  dty  of 
Lydia,  the  remains  of  wUch  are  still  visible.  There  was  a 
tradition  in  antiquity  that  the  dty  of  Tantalus  had  been 
swallowed  up  in  a  lake  on  the  mountain;  but  the  legend  may, 
as  Ramsay  thinks,  have  been  suggested  by  the  vast  ravine  whidi 
yawns  beneath  the  acropolis.  According  to  S.  Reinach  {Rente 
archioiopque,  1903),  Tantalus  was  represented  in  a  picture 
standing  in  a  lake  and  clinging  to  the  branches  of  a  tree,  which 
gave  rise  to  the  idea  that  ht  was  endeavouring  to  pluck  Its 
fruit.  The  punishment  of  the  qverhanging  rock  refers  to  the 
dangerous  position  of  the  town  of  TantsJis  below  the  summit 
of  Mount  Sipylus. 

See  Pblofs,  Phrtcia;  Sir  W.  M.  Ramsay  in  Journal  oj 
Hellenic  Studies,  uu:  Frazier*s  Pausamas,  iii.  p.  555,  v.,  p.  39a: 
J.  Hyl^n,  De  Tantalo  (Upsala,  1896),  who  consmers  the  story  of 
the  thirst  'of  Tantalus  in  the  underworld  to  be  due  to  the  Orphic 
interpolator  in  the  Nijcuta  of  the  Odyssey,  and  the  Pandareus  «tory 
to  be  an  innovation  of  the  Alexandrine  poets.  The  essay  contains 
a  copious  list  of  authoriries  and  a  history  of  the  legend.  According 
to  V.  Henry  {Revue  des  Eludes  gf^ecques,  1893),  Tantalus  is  the  sua: 
the  fruits  which  dude  his  grasp  are  the  stars  suspended  on  the  tree 
of  heaven,  which  disappear  at  the  rising  of  the  sun ;  the  water  into 
which  the  sun  descends  without  drinking,  is  the  sea.  Tantalus's 
betrayal  of  the  secrets  of  the  gods  refers  to  the  sun  unveiling  the 
secrets  of  heaven;  the  slaying  of  Pelops  denotes  the  going-down 
of  the  sun.  Pelops  meaning  the  gray  one,"  an  ei}ithet  of  the  gloomy 
sky  in  which  the  last  rays  of  the  sun  are  extinguished. 

TANTIA  TOPI  {c.  18x9-1859),  rebd  leader  during  the  Indian 
Mutiny,  was  a  Mahratta  Brahman  in  the  service  of  Nana  Sahib. 
He  instigated  the  massacre  of  Cawnpore,  and  commanded  at  the 
battle  of  Blthur,  where  he  was  defeated  by  General  Havelock. 
With  the  aid  of  the  Gwalior  contingent  he  pressed  General 
Windham  hard  at  Cawnpore  on  the  S7th  and  28th  of  November' 
1857,  but  was  ddeated  by  Sir  Colin  Campbell  on  the  6th  of 
December.  Together  with  the  Rani  of  Jhansi  he  was  besieged 
by  Sir  Hugh  Rose  in  the  Jhansi  fort,  but  escaped  and  collected 
a  force  of  30,ooq  men  which  Sir  Hugh  defeated  without  relaxing 


TA»ISH— TAPACULO 


,  uid  Tbd 
1  RajpuU 


ru  obliged  to  seek  refuge  J: 
usdclklund,  when  he  wa 


aken  by  ICijor  Meadev  condemoed, 

.1  April  iSS9.    He  «u  the  ardy  rebel  levler  in  Ibe  Mutiny  Kbo 

Iwwed  iny  oanBplcuoul  mSiaiy  lilenL 

TIOUH,  a  locia  of  rdigion  In  China,  Ibe  nine  of  whicb  fs 
akcn  from  the  ftodcJit  treatLse  called  Tdo  Tek  Kui,  luppoaed 
0  be  the  wmL  of  the  aa^  I^o-taic  (f.p.)-  The  later  charac- 
ciislkfi  of  Taniam  aa  a  lonn  vi  woiahip  repicaent  a  corruption 
.1  the  eliUer  doctrine*  ol  Lao-Iaie,  and  tfae  iiiluuon  of  Buddhiat 

TAORMIHA  (ancient  TaiaiimtniiaO,  \  IDwn  OD  the  E.  nut 

'  Sicily,  in  the  piovince  vl  Messina,  from  irhidi  torn  il  i>  jo  m. 

,  by  niL     rop.  (1901)  ^iio.    It   bu  cniM  into  great 

■s  I  winter  lesolt,  opedally  with  British  and  Gernun 

I,  chiefly  on  account  □(  Its  £ne  vimtion  aad  bcauillul 

It  lies  on  an  abrupt  hill  650  ft.  above  the  railway  ilation, 

Aa  founded  by  (be  Carthaginian  Himilco  In  397  B.C.  for 

idly  tribe  of  Sicels,  aflu  the  dcstnicdoa,  by  Dionyaius 

Elder  oi  Syracuse,  oi  the  neighbouring  city  of  Naioi.     In 

[ailed  to  take  it  by  nuault  on  >  wintei'g  nighl^ 


S.S, 


»i 


JS8  the  tiilei  liom  Nann,  afta-  wandering  up 

liderible  importance.  It  was  the  city  at  whi> 
and  Fyrrhus  firsLlanded.  During  Ibe  First  Fun 
la  Ibe  kingdom  ol  Iliero,  and  after  bii  des 
ciceplioually  favoured  position  with  r^gsid 
liie  Meswia  wd  Nctum,  a  i^hiti-i  jaidnaia. 
ServiieWiiiiwasoccu]jitdby  Eimoui 
but  waa  at  length  t^iken  by  the  rmsu 
It  was  one  of  the  strongholds  of  Sci 


During  the  first 
ina  some  of  his  followers, 
rubllus  Kupilius  in  i]i. 


precaution,  expelling  sorr 
to  Meuana  and  CaUina 


>1  the  older  iohahiluils.  In  the 
in  population,  as  we  should  eipect, 
>  marble,  wine  and  mullets  mrc 
Bigniy  esteeuiea.  lu  A.n.  90)  it  was  talicn  and  burnt  by  the 
Saracent;  it  waareiokcaui  961,  and  in  107S  fell  iuto  thehaudS' 
of  the  Normans. 

The  ancient  town  seems  to  have  had  two  dtadcb;  one  ol 
these  was  probably  the  hill  above  Ibe  town  I0  the  W.  now 
crowned  by  a  medieval  casllr,  white  Ibe  other  was  the  bill 
upon  irhkh  the  theatre  waa  aiierwatds  constructed  [E.  A.  Free- 
man, aUury  aj  Skily.  iv.  506).  There  aie  some  icmnins  of 
the  city  walls,  belonging  to  more  than  one  period.  It  ia 
indeed  poesible  that  one  Iragment  of  wall  belongs  to  a  period, 
before  the  foundation  of  tbe  dty,  when  the  Naxians  had  a 
fortified  port  here  (Evani  in  Freeman,  cp,  tiL,  iv.  io«  n.  1). 
The  church  aS  San  Panciazio,  just  outside  the  modem  town,  is 
buht  into  a  temple  of  tho  jid  century  s.c,  the  S.  wall  of  tbe 
CeUa  ol  which  is  alone  preserved.  iDscripIlons  prove  that  it 
was  dedicated  to  Serapis.  The  other  ruins  belong  in  the  main 
to  Ibe  Roiuui  period.  The  most  tamoui  of  ihem  is  the  Ihcaire, 
lusdy  hewn  in  Ibe  lock,  which,  thouj^  of  Creek  otigin,  was 
enlii^y  reconstructed.  The  eeata  are  almost  entirely  gone, 
but  the  stage  and  its  adjacent  buildings,  especially  tbe  wall, 
in  two  storeys,  at  the  back,  are  well  preserved:  some  of  its  marble 
decviative  details  wue  removed  for  building  material  ia  the 
middle  agca,  but  Ibose  that  remained  have  been  re-erecltd. 
The  view  from  the  theatre  a  at  eiccptionat  beauty,  Mount  Etna 
being  dearly  seen  from  the  summit  lo  the  base  on  the  S.W., 
while  to  the  N,  the  rugged  outlines  of  the  cout  immediately 
below,  and  tiK  mountains  of  Calabria  aeioas  the  sea  to  the  N.E. 

aba  remains  ol  a  much  smaller  tbcilre  (the  so-called  Odeum), 
and  aome  large  cisterns;  a  large  bath  or  lank  which  was  ap- 
parently open,  known  as  Ibe  Nanmachia,  mea^una  416)  it.  in 
length  and  J9{  in  width:  only  one  oi  Its  long  sides  1*  now  visible, 

of'  Ihe  modem  town.  The  aqueducts  which  supplied  Ibesc 
dMems  may  be  traced  above  tbe  (own.    Then  an  remaju 


applied  i 
a  smaU 
division 


of  Pouerer,  peculiar  V 


■pedes.  dispoKd  by  P.  L.  Sclater  (this,  tII;4.  pp.  iSg-:o$) 
in  S  genera,  are  believed  lo  belong  to  this  group. 

The  species  of  Ihe  Family  fini  made  known  is  ScylnJipiii 
natllhnui.!.  oriaiTially  described  in  178)  Ijy J.  Lalhim  (3>iio^>il. 
IV.  p.  464)  at  a  Warbler.  Even  in  tii6  I.  (»u1d  noc  unnaturally 
toof  ii  lor  a  Wren,  when  cnabliihina  the  genus  la  which  it  u 
now  nfencd;  bul  some  ten  years  ofier  Johannei  Mailer  found 
that  Scyliilvpia,  together  with  Ihe  true  Tapaculo.  which  's-ai  Ani 
described  by  Kittliti  in  1B30.  powsicd  anatomical  chaiaelen  thai 

and  dncmuned  thdr  true  place  as  above. given.  In  ihe  meanwhile 
a  kiudrad  form.  H^lit.  also  fim  dcscnbed  in  iBw,  had  been 
•hown  by  T.  C  Eyton  to  have  Knne  very  exceptional  osteokcical 
,. J  ... 1^^  10  be  alio  common  to  PlmpMus 


and  Stytalcpia.  In  iSSo  j.  Cabania  recogniicd  the  PlmtUikida 
at  a  tnitinci  Family,  but  made  it  alio  Include  JUnura  (tee  Lvac- 
bud),  and  hi  187^  F.  L.  Sclalcr  (alnifni}  thought  ihal  Alriiliia  (wt 
ScHUB'Bian)  miBht  belong  here.   It  was  A.  Garrod  in  iS76and  1^77 

-■--Inally  diveitcd  the  Family  c' '  '  ■ 

leofiheolher  genera  have  b 

thai  Ihrv  all  1v.u„.  , 

of  th 


he  Family  of  these  aliens,  but  ui 
icra  have  been  anatomically  eaai 
Ih^  all  brlong  to  tbe  Pltrsflithk 

'"   -"^   -'lii)  has  a  general  rnei ._ 

the  snuljn  Shrlkei  ILaaiui), 

ines  and  powcrfnl  led  would  on  closer  inipcction 
...  .^..vv  .V......  the  diffeience.     In  lite,  however,  its  appearance 

muii  be  wholly  unlike,  lor  11  rarely  Riea,  hops  aetivdy  on  ihe  ground 

continually  utters  various  and  alrange  notes.— some,  says  Darwin, 
are  "  like  the  cooing  ol  doves,  others  Hke  the  bubblhig  <i  walei, 
and  ijuny  defy  all  SHntleg."  The  "  Turco."  Hyhcus  mit/ipoiiia, 
19  larger,  with  greatly  developed  feet  and  claws,  but  Is  very  vimilar 
In  eoEnir  and  habits.  Two  more  species  of  jfjtolet  are  Ifnon'n.  and 
'  01  Spanish  orIgin,,h  b  Intended  as  a  ie[irool  to  the  l»rd  (« the 

^  gave  (jUrael'af  Jtem^l!^!,  chap.  aiL^Vbri^  but  entenaiml^ 
■ecouBI  ol  the  habits  ol  this  bird  aiid  ils  rdarive,  HjlvUi  ruit- 
fodiai.  calM  by  the  CMleoos  "  El  Tuieo." 
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TAPER  (probibly  o(  Cdiic  ori^n,  ct.  Irish  ia^,  Welih 
fdni^'',  taper,  loicfa),  a  small  thin  cmdle  of  uUdw  or  iru  (uc 
Candle);  [lom  iu  oily  shap«,  in  which  the  drcuinrmnce  ol 
tbc  loD  «u  snuilkr  Iban  t£tt  oC  the  boM,  the  word  came  lo 
"•lender/'  particularly  of  wmelhing 


nishing  iE 


u»d  of  Ihe  gradual 
The  spire  tipoa  almost  lo  a  point,  where  it  ia  Lerminaled  by  a 
fioial  or  vane:  tbe  column  tapeia  only  to  a  Ices  diameter  at 
the  top,  and  as  a  general  rule  the  more  ancient  the  column  the 
grealer  lis  diminution  or  taper;  thus  in  one  of  the  early  temples 
at  Selinua  in  Sicily  tbe  upper  diameter  is  about  balE  Ibe  lower 
diameter,  while  bi  the  Parlbenon  it  it  about  one-£ith. 

TAPESTRY.  The  Cr.  riinrt  and  Lat,  lafaium,  (tobi  which 
our  word  "tapestry"  is  descended,  implied  a  covering  to 
tioth  furnituie  and  fioors,  as  weU  as  curtains  ot  «aU  hangings, 
and  neither  of  Ihem  nally  defines  the  paiticulu  way  in  which 
such  anidea  were  made,    tbe  decorations  on  these  Cteck  and 


Fio.  i.-~Cobelin<  high-warp  tapertry  frame,  with' weaver  (i*ih 
ntoiy).  b^ing  ia  right  hand  (a)  bobbin  with  wt<t  thread  wound 

ues  or  Slringi  with  a  loop  at  one  end  of  each  of  lUn,  through 

hich  a  warp  thread  is  paued,  and  thus  pulling  forvard  tbtue 

va  thit^ds  in  bcla-een  which  he  will  pa»s  his  weft,     mnt  is 

■j>ry  he  hal  woven,  which  has  beta  wound  round  Irt  the 

..  The  -■'—  ' ~  '-  •■■■■  ■<■■ ' ■"---■■  :- 


t^fZ 


Babylonia 


laKliic'ac' 


t  effcclcd  by  punt  iog,  printing,  embroidery. 


reeks  and  Ron 


Pnca  The  purpose  of  this  article  is  to  ^ve  lomc  act 

tntptf  of  Ibosc  decorated  stufls  which  an  produce) 
"5"  weaving  coloured  threads  on  lo  warp  threads 

""•■*  manner  thit  differs  from  shuHle-weaving,  an 
the  praenl  day  is  called  lapcstiy-Heaving.  such  for  insi 
IS  is  prnctia:d  at  the  famotis  Gobelins  and  Bcauvaia  tap 
ntnufactoriei  in  France.  At  the  Gobeliin,  the  warp  thi 
«c  stretched  in  frames  standing  vertically  (htgh  Karp  i>r  , 
Aih):  at  Beauvah  in  frames  placed  hotiiontally  with  ihe  (r 


(low  waip  ot  biust  lissa).    In  tbe  c 

his  work,  in  tbe  other  he  bends  ot 


ing  the  varied  poutiona  tbe  method  of  weaving  is  the  n^  g,^ 
same.  The  thread-supply  of  each  geparate  colour  te-  Jav  wtrp 
quired  in  the  design  is  wound  upon  its  appointed  peg  *»"■■ 
or  bobbin,  which  is  a  aimplec  implement  or  tool  than  a  loom 
weaver's  shuttle.  Fig.  1  shows  a  Gobelins  high-waip  lapeitiy 
weaver  of  tbe  iStb  centuiy  at  work.  With  his  left  hand  be  is 
pulling  above  his  head  a  few  of  the  h»ped  slringi  (Jicei  or  lissts) 
through  which  the  warp  threads  {dioim)  pass,  so  as  to  bring 
forward  the  particular  warp  threads,  in  between  and  around 
which  be  has  to  piece  the  weft  threads  of  the  selected  colour. 
)u  fig.  i  tho  workman's  left  hand  pulls  forward  groups  of  waip 
threads  upon  the  tower  part  of  which  the  weaving  has  been 
finished;  and  with  ■  cotpb-likc  implement  in  bis  light  hand  be 
presses  down  and  compacts  tho  weaving.  In  the  stoiy  of  the 
competition  between  Minerw  and  Arachne  {UttamBiphoia. 
vi.  SS-*9),  Ovid  appears  to  be  describing  this  very  process,  and 
aj!re»t  number  of  specimens  of  jnd  to  5lh  century  Egypto- 
'^  >man    workmanship  corroborate  the    presumption    of    f'~ 


.    The  absence  ot  evidence  to  show  that 
ving  was  capable  at  that  period  of  pro- 
rcd  fabrics  is  remarkable,  and  supports 
:,  probabiUty  that  the  tapestiy-veaving  process  waa  that 


id  shuttle  ' 


It  (i)  iheK-cfi  th 
,  auipended  t^  tl 

imonly  known  an 


peslry-weaving,  thowine  <a)  Ihe  left  hand 
iorwardWa  group  of  watp  threads,  into 

ir  weft,  threads;  and  (^  ii  the  tapestry  as 


practised  for  most  if  not  all  woven  i 
lion  and  ornament.  It  was  certainly  as  freely  used  lor  co: 
as  for  hangings,  couch  and  cushion  covers  and  tbe  lik 
CAtrei).  Tbe  frames  in  which  the  work  was  done  vaii 
cording  lo  HH  from  small  and  easily  handled  ones  to  lar 
substantially  coRslcucIed  fiamci.  As  mentioned  in  the 
Embboujerv,  ornament  of  lapestry-weaving  occurs  in  i 

century  B.C.  also  worked  in  this  method,  as  is  demonsita 
specimens,  now  in  the  Hermitage  at  5t  Petersburg,  nhic 
found  in  the  tomb  of  the  Seven  Brothers  aiTtmriouck,fo 
a  Creek  settlement  in  the  province  of  Kouban  on  the 
easlcm  shore  of  the  Black  Sea.'  The  simplicity  of  the  [ 
ibvious  thai  it  is  found  lo  be  widely  einphiycd  in  eipi 


utile  di 


n  of  which 


t,  tbe  Red  Indians 


As  regirfi  the  inllquity  ot  the  two  tortiol  tr«m«(t)ie  low    w»1t  ind  Udhi 
sad  high  warp)  Ibe  Bern  Has&in  wall  palctiDEB  (1600  B.C.)  iadudc 
dilEnms  ol  horiEonli]  (low  warp)[niiia,  with  wexveis  squatting 


found  Bt  Chiuii  (fig.  3),  "nd  comspondi  with  i 
ScandimvUn  counlilcs.'  In  both  Ibnc  last-nai 
ends  o[  the  warp  (bnadi  are  merrty  weighted,  U 


-   Tbe  atinding  fi^iK  'u  lb 


.  :o  the  act  of  weaving,  and  ol  nibKiiDentlv  coni- 
ptcting  the  welt  upwards,  ihe  wup  not  bciDg  taut  and  fattened 
to  a  beam,  according  to  more  ordinanr  usage,  aa,  for  instance, 
In  Ibe  higii  waip  Inme  illustmcd  in  the  codci  of  Kabanus 
Maunu,  9th  ccstuiy  a.d.,  piaerved  at  Monte  Cassino  (Gg.  4). 
The  worda  "  de  Ceruceo  "  in  Ihia  Ulustialion  pomt  to  a  medieval 
lurvival  of  tbe  eailier  pinaikBHila  of  the  Cieekf  and  the 
tjMieta  of  the  Romans,  which  were  tbe  quartets  set  apart  in 
the  bouse  of  the  well-to-do  for  tbe  spinning,  weaving  and 
embroidery  done  by  women  for  the  household.  From  such 
andeat  fiamei  to  smilai  lault  and  iaiie  Hsu  fnmes  of  the 
French  lafiiiitri  nostra  and  lapiaitri  inrrajininj  goverotd 
under  edicts  (1126-70)  of  Louij  IX.,  and  so  on  lo  present-day 
CotwUns  and  Bcauvais  framta,  the  transition  can  be  eaiily 
leiliied.  The  teilure  of  all  tapestry  weaving!  piesentj  no 
raiKcal  dlBerence  in  appearance,  no  matter  when   0[  whcie 


produced. 

IMtMn 

onaUe 

mlu  It 

mhlp 

Ei^beaT 

!c;rx 

iigg«i. 

J)*BU  into  jmclioe-  Artifice 
WH'Z  Briloiu  mrgnrSo^.,  I 
of  Tli»en  and  Ariadne  ((^lullui. 


Itby-     rhe  demand  lor 
rvkshopa,  and  ol  Ibem 

It^"  s*l»«  mg'^'r*KinB 


baagUig 


quolily  oT  lapcKry-wcaving  for ' 
1  uiiplayed  In  fig.  7.    The  omimcnl 

nriandt  and  other  devicn:  betwi 
— -- '  ---  -  "-'-■ niy  twig.    T 


■  (fig-  6): 


vd  Bruuqd  <■  ■  bm 


'n  K.  UustMM  tor  Nnrduke  0 


Sags.    Copmhagen,  1834, 


hi  Eg.  S.    At  the  -top  th 
of  floni  and  lea!  ofnarr 


<he  air  and  holding 


.,-— ,  „  .-_ „  Egypto-RoEUP  worL,  , 

itKccnlury,  andiiift,  Jin.  by^fl.iir.     Fif,?  prBecti 
(fcom  a  flmaJl  tunic)  of  very  line  warp  and  weft  tapestry 

I^gyplo-Rom 


ta<Sl^c 


'n^ofli^a'^dinf 


Enpto-RiDmaD  work  of  about  ti 
inehea  aquara.    The  panel  of  tapnrrv-woiviiig  in  1 
couch  or  bed  covering,  and  b  wrDUGnt  in  purple  1 
Ihreadt.  The  dedgn  ictalla  the  deKnption  of  the  k 


of  Trhnalchu'a 
pi«e''[.''X^ 


radit  ™  V  the 

clivity   in 

^'   \^   '^l 

's^'iiss  fffl 

lomh^  'l« 

>S«  L.  Bnntanot  nKierr  aid  Dadepmna  tl  CaiMi,  t  IV. 
rbe  Ciail  Guild.." 

'  EuRfaie  MQnti  quota  a  deed  fbet ween  1164  and  I200>  wilneued 
"  U«inwan  of  tVcH  in  butch,"  a  upeiiiriui.  at  well  ai  another 
177)  in  which  meolioD  it  nude  of  Frcdeiicut:  lefiSa  it  StmSia 


Fig.  lo. — Fragment   ol   coarse  * 

Unen  material  with  a  large 

diamond  panel  of   tapesliv 

weavinf;  in  coloured  threacu 

— Pcnivian-made,  before  the 

conquest  of  Peru  by  Pizatto. 

About  3  ft.  by  2  It.  6  in. 

Fift.  II. — Portion  of  wall-hanging  from  the  church  of  SL 
Gereon,  Cologne.  North  French  or  German  manu- 
facture  of  the  iilh  or  lilh  century.     About  a  ft.  by 


n  coloured  wools,  with  the  Adoration  of  the 
....  .     ,  ..       ,  „  ..„._))■    The  tapestry  is  reputed  to  have  been 

executed  In  a  convent  at  Bamberg;  below  the  folds  of  the  VirgiD's  cloak,  to  the  right,  the  "tapis^ire" 
has  woven  a.  fi^re  of  herself  at  work.  German,  isthcentuiy.  This  interesting  piece  is  in  themuseuui 
at  Munich.    About  5  ft.  6  in,  by  3  ft. 


Fig.  13.— One  of  a  series  of  deagns  (the  Trojan  War)  by  Jean  Foucquei 
(1415-1485)  from  which  tapestry  hangings  were  woven,  probably  at 
Arras  in  the  middle  of  the  15th  century. 


Fig.  14. — Part  of  the  tapestry  (13  ft.  high) 
woven  from  the  design  in  Fig.  13.  Arrival  of 
Queen  Penthesilea  at  the  court  of  King  Priam. 


Kig-  15.— Part   of   the   tapestry   (10   ft.   high) 
woven  from  the  design  in  Fig.   13.     Queen 

Penthesilea  overcoming  Diomedes. 


Vis-  16. — ^Long  and  narrow  ts 


TAPESTRY 


71*.  17. —  P»rt  of  a  wall  banging  ot  lapeslry  woven  (probibly  at  Brasseli  eajly  in  the  iSth  century)  with  coloured  wool* 
and  >ais.  which  ii  one  of  a  srrin  dcs!-;net!,  probibly  by  some  member  o(  the  schooi  o(  Roger  van  der  Weyden. 
to  lllustnile  the  Triumphs  nti'Lcn  by  I'cli^rrrh.  The  episode  repreicnted  ii  the  Triumph  of  Chastity  over  Love. 
Failing  from  a  Iriumpbal  car  fitted  with  flaming  alia ra  or  torches  of  iave,  anddrai™l)y  four  winged  while  hoise!, 

or  Conjiancv"  ForeminllntEe  multitude  about'lhe  cat  of  Love  are  CIcoMtia  and  Julius  Caesat.  Tn  anothoi 

Kof  thit  hanging  is  the  date  1507-    The  heijht  of  Ibii  I^xe  i>  14  ft.    This,  with  tapestiin  of  the  Triumph  of 
tti  and  FaoK,  ism  the  Victoria  and  Albert  lluieum:  onehingingof  the  TriumphoftlmebatHamptoa  Court. 


Fig.  i8.  —  Brussels,  early  i6th  century,  hanging,  covered  with  masses  of  flowers,  on  which  are 
shields  bearing  the  royal  arms.  Now  at  Haddon  Hall.  The  property  of  the  duke  of 
Rutland. 


Fig.  ig.^Brussels  tapestry  (about  6  ft.  high),  Iftte 
ijth  century,  with  a  shield  bearing  three  crowns, 
red  and  white  rosea,  and  the  monogram  I.H.S. 
repeated  three  limes.  From  Winchester  Col- 
l«Ke. 


Pig.  21. — German  tapestry  hanging  (about  4  ft.  Fig.  33- — Tapestry  hanging   (about   10  ft.  bi^h) 

6in.longbv3  ft.  high)  [ota»deboardor  bu5et,  made  at  the  Medici  factory  in  Florence,  1639, 

middle  of  the  15th  century.    In  the  museum  at  Domestic  scene,  I'Invemo,  winter, 
Basel. 


Fig.  34. — One  of  the  four  tapestry  hanging  of  the  "Seasons,"  of  Winter  with  Aeolus  in  the 
centre,  probably  woven  under  the  direction  of  Francis  I£ckes  at  William  Sheldon's 
manufactory  at  Barcheston,  in  Warwickshire,  early  in  the  17th  century,  and  now  at 
Hatfield  House. 
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Fig,  2S- — Defence  of  Londonderry,    Irish  (Dublin)  tapestryi  early  i8th  century. 
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405 


■  imiB  pan  of  the 
Soinli  Keuiutoe 


church  at  St.  Getcsn  it  CeSaft;  •  Iwfc  bh  of  ii 

It  Lj-om;  anoibw  «  Nuinnhm;  whilil 

only  itjothe  VkctdTiAandAlbcft  Muvum, 


iivtofk     The  iialtcni  conunt  uS  rnrnted  r 

...^..  ».  of  irhkh  it  a  chinerkal  bint  and  bull  (?  St.  ^u„j, 

thnhnriaa  tmalleatle  (?S(.  Jolin).   The  ityli  dI  dauii.  kiooe 

la  orintal  and  Bycanlirv  character,  u  Erequnuty  Eouiul  m  ihnttl^ 

The  Ttnauaancc  of  riteratura  in  Ibv  l«h  cntiuy.  infuHv]  »itll 
iDoujitic,  myiiiul  and  relipouB  LcDdcDciei,  lupplkcd  (uhjects  lor 

wan  decoialion  by  Eitko  pajntin|[,  (hv  practice  of 
ttftlrtn  vliicH  wai  nvivtd  then  and  cune  into  vo^uc  in  ItaJy 
*■■  At  iiid  the  »<]iK,  whilst  ita  aoakgue  in  tht  notthcm  and 
pihtKf  nvce  weather-wearing  countriem  ia  to  be  fouod  chieJSy 
M^  La  decorative  tapcatry   wcavinga.     Much    tarcKry  h 

awaitfv,    ecrtafnly  indebted  for  it*  cartoona  to  wan  poiniuig,  but 

iUuHratiou  in  MSS.  alBi  <urmihed  nib)ect>  from  whidi 
tapony  waj  made  by  the  ttpiisUrt  npitrt^  and  tcptititrt  dr  Iq  bate 
JitH  !■  Ftance.  Cermaoy  and  FlanderL^  The  earlier  tapectriea 
wuaUy  lemi  to  haw  been  nanow  and  long,  f.c.  the"  (4tfdArad(nf" 
g(  Bayrua  (tee  Ehbroideby)  and  the  litlHxntury  tapotrit*  ol 
Halbemadi  cathedcat  Although  the  making  auch  nniniw,  long 
upenrin  (uivived  into  the  ■4th  and  ISIh  (cnturiea  (an  fig.  16), 
bcjrt  ihapM  (iK  Gga.  14  and  isj  niilal^  at  cunaint  and  aa  bang- 
iagA  to  cover  brae  vaU^-spuea  bccuDe  the  more  frfqgenc.  From 
Ihii  ELine  forward'the  output  Erorn  many  European  towna  oE  big 
pieces^  moady  woven  with  colourrd  voait,  vaa  cantimnua  and 
COBBderabLe.  The  more  lumptuaua  eaainp4ea  fnin  tha  t4th  to 
the  mh  century  arere  enriched  with  gleaming  ailki  and  "***j'I"^ 

The  wbjrcti  of  the  cartoona  from  which  tawttriea  were  ivoven 
varied  of  coune  with  the  ta^ileft  of  the  timea,  the  toon  frequent  td 

varirO"  a'  tralivt  oE  moralitiea.  Typet  of  roodntic  legendary 
*ikn  te  lubiccta  are  displayed  in  lut.  14  aod  15  oE  the  Siege 
iwbHh.  dE  tray,  and  fi^  »  of  DiJo  and  Aeneu.  HiHorical 
deaign  occura  m  hg.  70.  which  ii  one  oE  a  aet  ol 
ttpeitiiea  woven  pofaibly  at  tne  royal  laclory  of  Fonlaiocblemi 


tapestries,  moally  dE  [h( 


_, ^_..^   _.  _.., .^..  ..-muty,  wTouebt  fiom  leafy 

latually  tenoed  "  vrrdmrts,"  of  which  Bevervl  wen  made  at 

during  the   i«h  eentory.     Herald! -■  "— ■  ------ 

...  ..__j    ...  ((j,  ,j    . 


., V  uKd.   tee  fig.  19,  from  a  piece  of  ' 

in  Winchnlet  College,  and  St.  iS.  wRich  !>at 


of  the  late 
latHaddoD 


ij.hm.iu.y^^™"'^-— 

fiora^h^es  the  Bold  at  the  battle  o.  .  _ ,  __.  _     , 

dsigned  tapcstriea  of  German  isth-ccntury  origin  arc  to  be  aren 
in  IK  museum  at  Ba^ei — one  of  Ihcm  (fig-  ti)  displays  strange 
beaut,  unicomi.  etaga  in  the  midst  of  Gothic  iolidge»  and  labeU 
with  leganda.  Other  1apeKriea|  worked  from  ttill  Uter  phaset  ol 
omainental  design,  are  fanlattac  with  ichemea  o(  absiBct  cma- 
ment  into  which  arc  introduced  aa  aubsidiary  details  figure  aubjecta 
an  in  paneli  utd  ffwdallions. 

The  iracmenl  ol  the  compssitlana  In  cartoona  for  tapcatry 
Ukm  that  adopted  by  pointera.  Thus  eumplea  [lom  the  lllh 
to  the  end  ol  the  15th  century  are  formal  in  the  drawing  oE  the  forma 
ioiToduced  into  ihem.  and  comparatively  liraited  in  range  of  colour*, 
l^hiB  and  shades,  in  acconianM  with  the  mannerismt  of  the  earlier 

ffiatt^  whether  Hluminaion  ot  MSS.  or  wall  and  pariel  pauiien. 
hai  boen  argued  Irom  this  that  the  dattnen  of  auch  earty 
upeslry  work  pouesied  a  sense  of  the  luniiationt  iaiMaed  by  the 
proceaa  and  maKiiala.  But  In  their  day  the  relatively  inull 
Bomber  ol  dyet  available  involved  conveniioialily  in  colour. 
<;gile  aa  much  aa  the  earliei  style*  of  drawiag  involved  caiveo- 

Fig.  13  i>  from  an  interening  dBdtin  by  Jehnn  Foicqiiet 
(Ulj-l^eS):  and  1i  one  d  a  set.  made  by  him  10  illnatrate  the 


Tioias  War,  now  In  the  LMne,  Faon  tiicaa  dnvisv  tapennet 
iiiere  woven  at  Atiat  piebaUy  in  the  middle  of  the  luh  eaniury. 
One  ol  tbete  hangingi  in  the  Victoria  and  Albert  MuteBm  (let 
fiet.  14  and  13)  is  Irom  Foucquet't  deBgn.  fepreiealiag  the  arrivaj 
of  Queen  Peruhetileaand  her  warrior  wiinicn  at  Troy  and  the  part 
•he  look  in  a  fight  in  which  the  vanqulihed  [>ianadea.  Tkia 
liaode  wat  introonced  by  Quiuua  Calaber  (or  Smynaeui).  a  4Ih- 
ntury  writer,  in  bia  vaiua  of  tiie  Honeiic  aury.  A  tapestry 
am  another  0  Foucquet'a  daaigiia  diipUyIng  King  Friam  in  the 
idtt  of  hiacourt  ■•  in%  FaluiS  Juitice  at  latoiiB. 
When  Itaphael.  maatcr  ol  ■  freer  and  mcc  realittic  atyle  in 
--nderinglorai  and  colour,  produced  fuicvtoouof  the  Acta  of  the 
Ajnttletloraaetof  hangiagaler  Pope  Lea  X- anew  con- 

j._: . — II..  ~Q^  ifi^Q  play,  arid  nraclically  became  Imtndm- 

of  the  contiait  ,irtiich  it  lAKivable  Utmtl 

mlistrnptsentu^  of°lHAt''aad*gnuet  aubtlnfaa  ta 
',  aa  well  aa  the  ttevckmed  eflecta  d  perapective:  compare,  for 
a,  th*  tnatment  In  Sg.  14  arilh  that  In  fig.  tl.  The  n- 
— _.^t  or  limitatiopa  of  the  eaniec  ttylea  wen  thua  gradually 
tupplanted  by  the  conparatire  compleiillea  of  the  later;  aad  k 
ia  a  pdnl  of  intcreat  to  note  that  provulon  foe  atSI  further  inentiag 
and  lopfDving  dyra  and  ao  Iwlpbif  tapeatrv  to  uaimJUtc  to  paint- 
ing ■  apolly  fadudad  in  tbe  ngiiitiiDaB  (1667)  of  the  tUM 
manufacfy  of  tliB  Cobaiifln,  when  under  M.  Chevmil  (director 
of  tbe  dye^worka  for  bob  than  ftfty  yean  during  the  J9th  century) 
J4.400  toBca  of  colour  have  been  uaed. 

A  chrooolo^cal  auoccalim  of  ityla  naay  aln  be  traced  in  the 

bordeTt  endotuig  auch  varietiea  at  design  Ba  thoae  ^bc  Rfcfn4 

At  ■  rule  border*  coniiatiag  of  a  aelvin  or  plain 

idcomafint  (teefig.13),  foUowed  by  thoae  In  which  SMt  a< 

Bk  with  block.lettcr  legcBda  (fin.  14  arid  IS  and  aarasn 

id  !■  with  ckaely  and  weltviuged  Soral  Eotina  (tee  mH^ 
erborderiafig.  i7),towhichiucc«edbcrden  of  greater 
llh  containing  elaborate  detail  (fig.  M).     Such  at  theae  date 
n  soon  aEter  tbe  beginning  dE  tbe  Toth  century,  and  th 


hatbeenincDnaIdaitblepcaclk«,^nvinthel4th] 

is  In  the  isth  and  16th,  Middelburgand  Dalit  la 
E  iMh  andearly  17th  centuriea.'  Pans  in  the  i6th 
th  centuriea  and  down  to  the  Cfe4ent  tias^  with 
he  in  the  17th  century,  probably  atand  Enrrpioat; 
nn  them  the  tervicei  of  Bperienced  mrkwien 
rd  inth  ETwnca  and  implementa  vere  rcqwiaitkiaed 
cured  at  moat  of  the  abort.ivad  conteuipomiw 
xt  all  pant  of  Evrope.  Srvsal  namea  of  xapesDv  __.-., 
f  during  the  fint  hali  ol  die  I^th  century  in  Ama,  Parfai, 
lennet,  bi.  (tecr  and  Rdma,  for  Burguadian,  Flnlth  tmi 
..I,.-  1. —  u i_ij    Thtoughnnt  that  ce - 

han^ogs.     Arraa  tafiBtriea  aits  went  In  quantitie*  hMo'  Italy 

-'-eTe  they  weie  called  j4niaii."  ud  into  fvain  where  they  boit 
insrae''^niuld(  rot."  The  tapieera  o<  London  rceciisi  thiir 
tulcs  in  IJJL.  and  Edward  111.  c«ted  an  Inquiry  to  be  held 
o  the  miitera  tapicivonm.*  The  industry  at  Airaa  bepm  to 
:line  toon  after  1460,  and  wat  tuoaeeded  abcatt  Ihia  date  by  wixka 
Bruges,  CbcDl.  Touraai,  Lille,  Oudenarde,  but  mom  espirially 
BtusscIsh  at  which  laat  city  the  iricluatry  grew  to  an  iminnance 

.    ia  greater  than  il  bad  enioyed  previoully  at  Arrat  or  ehewberw. 

The  regulationa  of  tbe  Bntftelt  corporatiDn  of  fapimrrr  wot 

atufis  ofhangingt  or  of  coatumea  bi  uieir  ^ure  compoahiopa, 
a,  animalt.  boala,  graaaet.  &c_  la  tbeb  "  nriliiru,"  or  feafy 


H,  .._ ..  ^  . is  brother  Lovia,  duke  of  Aniou, 

iluminatcd  MS.  from  which  Henacquin  or  ,]ean  ol  Bruges,  p 
'Lnd  aalrl  it  thtmbrt  to  the  king,  made  tnt  cai 
a*BaUille(*^«iisr^fiui'  ---.-- 


■Cuiffrey'a  Hialaa  BoJaiUi 
ly  Charlea  V.  of  Fiance  to  his  1 
jluminated  MS.  from  which  He., 
in  ordinaiy  and  aalrl  dt  thtmbrt 

gtedbyNa;ala*B(Uille(A^wisr.  _  ,   . 

representing  the  Apocafypae  (1377!. 

*■■  Tata  it  tatOt  lia  it  fit  M  ^amu  ami  i  ir  it  aipn  ' 
(a.^  139s)'  One  of  the  laixw  and  must  delicately  wtDugk' 
upeitiv  haaibwl  in  which  gold  and  silver  ibreadi  an  tredy  utcd 
it  that  of  th?  Mention  of  tbe  Eiemal  Father:  oa  the  left  of  tUa 
it  the  alcwy  o(  the  Emperor  Augustus  and  the  Tiburtine  Sibyl :  on 
the  right  tbe  siory  of  Eatbv  ud  Ahaiutma.  Il  wat  bou^t  by 
Hi  Piarpont  Mcr^iL 


e  Hoirae  of T«da  (ace  F^ 


i_5es  which 


used  to  hang  in  tbe  Hoine  of  Loids  (see  Pine,  TaftOn  of  lit  Hi 
0/  iJirdj,  London.  1739)  wen  saved  from  the  fire  (iBjs),  and 
now  at  Hampton  CoiaR.   Tlwy  doady  CMmuoud  with  a  art  o 

:„  C _  i_i .iL.  r».-j.  _j  Spanish  e- 

Hanoi  the 


:^t3i  ud  %uish  Bnu 
0S7>  and  1376)  Whieh  *R  in  th*  gnu  Ai  •■  ir-. ..    ~ 

vincial  5utet  of  Zeeland.    Tbete  latter  1 

tapeatry  works  at  Midddbwg.  iMJ-tteai  the  lomer  wn 
at  Fnncis  Spring's  wnrta(ar%pialiii3)  at  Delft.   BMh,H 

inn  dr^Boed  by  H.  Comeliua  Vmen  d  Hailem.    For  in . 

detail!  oTtbe  Midddborg  woita  ss  Tan  dir  Grnfl-*  De  TapiH- 

Fnhrvhfa  fM  iAlphitiiT    lA^).  and  sDpfJniwMarv  dor —  ^— 

..,63.  1B97)- 
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TAPESTRY 


comporitfioM.  and  the  flow«r&,  &c..  as  in  the  ground  oC  Fig.  i8, 
and  might  complete  or  correct  thetr  cartoons  with  charcoal  or 
shalk,  but  (or  every  ot^ier  style  ot  work  they  were  bound  to  apply 
to  professional  patnten  under  pain  of  hne  *■ 

In  isaS  the  Brusseb  ta^ssters  and  dealers  in  tapestries  were 
required  to  mark  their  weavmgs,  and  Charles  V.  ordered  all  tapestry 

makers  in  the  Low  Countries  to  do  the  same.*  This 
Tapeatry  practice  was  followed  in  other  countries  into  which 
tmmkM^  emigrant  Flemish  or  French  weavers  had  carried  the 
matkM,         industry,    making    their    tapestries    very    often    from 

copies  they  took  with  them  of  cartoons  designed  by 
noted  Italian  and  Flemish  painters.  Makers*  marks  have  in  so 
many  cases  been  cut  from  tapestries  that  it  becomes  practically 
impossible  to  identify  the  places  where  they  weie  made,  and  the 
dates  of  their  production  can  only  be  conjectured  from  the  styles 

of  designs,  supplied  for  instance  by  such  artists  (or  their 
AfUau  followers)  as  the  Van  Eycks,  Roi^  van  der  Weydcn, 
w*o4»*  Mantegna,  Leonardo  da  Vin:4,  Raphael,  Bernara  van 
tigamd  Orley,  Lancelot  Blondeel  and  John  van  der  Straaten  or 
cgridtmM  Stradanus;  this  last-named  was  for  many  years  em- 
lortMpea*  ployed  in  connexion  with  the  important  "  Arrazeria 
^^  Medici*'  founded  in  Florence  by  Cosmo  I.,  duke  of  Tuscan  v 

(■S37)t  which  lasted  until  the  beginning  of  the  i8th  century:  Strad- 
anus  s  style  of  design  is  similar  to  that  oi  episodes  in  the  story  of  Dido 
and  Aeneas  shown  in  fig.  33  from  an  Oudenarde  tapestiV  of  the 
earty  17th  century.  Reverting  to  the  i6th  century,  reference 
must  be  made  to  Cardinal  Wolsiy  and  Henry  VIII..  who  possessed 
enormous  quantities  of  the  best  Flemish  tapestries  of  their  time  and 
earlier,  and  a  fair  number  of  them  are  still  preserved  at  Hampton 
Court  Palace.*  The  king  had  in  his  service  not  only  agents  especially 
in  Brussels  to  buy  hangmgs,  but  also  a  considerable  staff  of  "  Arras- 
snakcrs."  In  Ireland,  the  taste  for  tapestry  was  evidenced  by  a 
manufactory  at  Kilkenny  of  '*  tapestry,  Turkey  carpets  and 
diapers,"  founded  eariy  in  the  i6th  century  at  the  instance  of  Piers, 
8th  earl  of  Ormond  and  his  ladv,  Margaret  FitzGerald,  and  giving 
employment  to  workmen  introduced  by  him  from  Flanders.*  At 
a  rather  later  date  tapestry  works  were  established  by  William 
Sheldon  at  Weston  ana  Barcheston  in  Warwickshire,  with  a  view 
to  which  he  previousljr  sent  Richard  Hickes  to  the  Low  Countries 
to  learn  tapestry-weaving.  A  few  Flemings  were  probably  brought 
over  by  htm  and  set  to  work  at  Barcheston  and  Weston,  where  he 
was  apfxrinted  "  master  weaver.*'  In  his  will  ^1569)  Sheldon  calls 
Hickes,  somewhat  erroneously  perhaps,  "  the  only  auter  and  be- 
ginner of  tapestry  and  Arras  within  this  realm."  His  son.  Francis 
Hickes.  was  educated  at  St  Mary  Hall.  Oxford  (157^83).  and 
about  1640  he  caused  some  tapestry  maps  to  be  woven.*  Made 
before  them  are  a  set  of  hangings  of  the  "  Four  Seasons,"  now 
preserved  at  Hatfield.  These  are  most  probably  from  designs  by 
Francis  Hickes.  They  were  bought  by  the  marquis  of  Salisbury 
very  shortly  before  tne  fifst  visit  of  Queen  Victoria  to  Hatfield. 
The  borders  of  these  pieces  with  small  medallions  and  Latin  mottoes 
are  attractively  anuuiiig  and  interesting.  In  the  lower  border 
<fig.  a^)  one  may  read  ^'  via.  virtuti.  knctclopsdia  ";  in  the 
upper  border  a  date,  *'  161 1,"  occurs  in  one  medallion.  In  the 
upper  border  of  each  hannng  is  an  important  coat  cX  arms  with 
several  quartcrings.  chief  of  which  are  those  of  Tracey  of  Toddington 
in  Gloucestershire  impaling  those  of  Shiriey  of  Wiston  in  Sussex. 
The  designer's  inventiveness  and  fancy  in  illustrating  attributes,  &c.. 
«f  the  "  Seasons  "  are  almost  exuberant,  however  restricted  ana 
quaint  his  graphic  power  seems  to  be. 

Philip  II.  is  mentioned  as  having  encouraged  a  manufacture  of 
tapestry  by  Flemings  in  Madrid  in  1582.  In  1539,  Francis  I. 
started  a  royal  factory  for  tapestry  at  Fontainebleau  (see  fig.  20), 
and  employed  Primatkxio  amongst  other  artists  to  furnish  the 
necessary  designs.  Henry  II.,  whilst  continuing  work  at  Fontaine- 
bleau, caused  a  second  factory  to  be  set  ^oing  in  Paris  at  the  Hfipitat 
de  la  Trinity.  Henry  IV.  continued  this  royal  patronage  in  lavish 
fashion  and  added  yet  another  factory,  that  in  the  Faubourg  St. 
Atttoine.  which  in  1603  was  transferred  to  workrooms  in  the  Louvre. 
A|  Paris  thus  came -to  the  fore,  so  Brussels  {^dually  declined. 
Upon  the  death  of  Henry  IV.  in  1610  Pans  tapestry-making 
suffered  a  check,  which  may  perhaps  have  contributed  somewhat 
favourably  to  the  start  made.by  James  1.  to  organize  the  Mortlake 
works,  where  several  foreign  workmen  were  employed  under  the 
direction  of  Sir  Francis  Crane.*     Both  James  I.  and  Charies  I. 

^  BuUeHn  dts  commissions  royales  tTorl  et  d'arckiotogie,  Wautcrs, 
Les  lapissiirs  de  hauU  et  basu  lisse  d  BruxeUes. 

'See  list  of  tapestry  marks,  pp.  473-81  in  Thomson's  History 
of  Tapestry. 

*  See  Law's  Hampton  CouH  Palace^  1885. 

*See  Transactions  of  Ike  Kilkenny  ArchaedotuMl  Society,  185a, 
"  Ancient  Tapestry  at  Kilkenny  Castle,"  by  the  Rev.  James  Graves. 

*  See  "  Tapestry  Maps  in  the  Museum  at  York  "  (paper  read  before 
Royal  Oograf^ical  Society  by  Rev.  W.  K.  R.  Bedford,  printed 
loth  Dec.  1896.  and  included  in  vol.  i.  of  the  society's  Transactions 
for  1897),  also  in  Bodleian  Libraiy. 

*A  half-length  portrait  by  Van  Dyck  of  Sir  Francis  Crane 
worked  in  tapestry,  and  one  or  two  small  fine-warp  tapestry  paneb 


supplied  cofisiderabte  sums  ol  money  for  the  Mortlake  worles,  and 
tapestries  were  made  there,  as  fine  as  any  comtemporaneously 
at  Paris  or  Brussels,  e.e.  those  from  Raphael's  cartoons  of  "  tht 
Acts  of  the  Apostles," '  Rubens's  "Story  of  Achilles,"  and  por- 
traits by  Van  Dyck.  After  the  execution  of  Charles  I.,  Mortlake 
declined,  and  new  life  was  infused  into  the  industry  at  Paris  under 
the  influence  of  Colben,  to  whose  strong  personal  interest  in  the 
arts  is  due  the  organization  in  1667  of  the  HOtel  dcs  Gobelins  under 
the  painter  Charles  le  Brun  as  the  Manufacture  Royale  dts  Meubles 
de  la  Couronne,  which  for  large  hangings  became  the  premier 
tapestry-weaving  centre  in  Europe.  Three  years  previously  Colbert 
had  initialed  a  similar  manufactory,  chiefly  with  low-warp  frames, 
at  Bcauvais.  which  is  noted  for  sofa  and  chair  seats  and  backs, 
screens  and  small  panels. 

Efforts  to  establish  the  industry  in  Rome  were  made  during  thfc 
17th  century,  but  it  is  only  since  the  pontificate  of  Clement  XI. 
in  1703  that  a  papal  factory  has  been  successfully  conducted  and 
is  still  carried  on  in  the  Vatican.  The  manufactory  of  Santa 
Barbara  in  Madrid  was  founded  by  Philip  V.  in  1730,  and 
although  it  was  closed  in  1808  it  re-opened  in  1815  and  if  stifl 
at  work. 

Tapestry-weaving  during  the  l8th  century  under  private  entcr- 

Prisc  was  pursued  with  success  and  still  continues  at  Aubusson, 
cllctin;  it  ^as  carried  on  for  a  short  time  only  at 
Fulham.  Sonb,  Exeter,  and  for  rather  longer  periods  at       Uttmod 
Lille.  Cambrai,  Gisors,  Nancy,  Naples,  Tunn,  Venice,      IHbeea' 
Seville,  Munich,   Berlin,  Dresden.  Heidelberg  and    St      teO' 
Petersburg,  maintaining,  however,  no  very  prolonged      tapeatry 
existence  at  any  of  these  latter  places.    In  more  modem      WMvAy. 
times  English  tapestries  woven  after  1878  at  the  Merton 
works  from  designs  by  William  Morris  (see  fig.  26),  as  well  as  by  Sir 
Edward   Bume-Jones*  and   Mr  Walter   Crane,   have  great  dis- 
tinction in  vigorous  style  reminiscent  of 'virile  medieval  worL 
In  mere  technique  of  weaving  with  fine  waip  and  weft  they  axe 
outdone  by  the  comparatively  effeminate  and  delicate  painting- 
like fabrics  now  made  at  the  Gobelins  and  Aubusson. 

Towards  the  end  of  the  17th  century  as  wtU  as  eariy  in  the  l8tb 
century  some  tapestry-weaving  was  carried  on  in  Ireland.  For 
about  twenty  years  at  Chapeuzod.  near  Dublin,  tapestry  frames 
were  worked  by  Christopher  and  John  Lovctt,  the  latter  of  whom 
had  to  leave  Dublin,  bringing  with  him  into  England  some  thirty- 
eight  pieces  of  tajpestry  ot"  Their  Majesties  Manufacture  of 
Ireland."  In  the  Bank  of  Ireland,  in  College  Green,  Dublin,  are 
two  large  hangings  which  were  executed  by  Robert  BaiHie,  who 
is  said  to  have  held  the  appointment  of  upholsterer  to  the  Irish 

fovemment  in  1716.*  One  of  them  represents  the  Battle  of  the 
{oyne,  the  other  the  "  Glorious  Defence  of  Londonderry  *'  (see 
fig.  25).  Lough  Foyle  and  the  hill  surmounted  by  the  city  of 
Londonderry  are  represented  in  the  landscape:  to  the  left  in  the 
foreground  is  James  U.,  by  whom  is  the  Commander  Hamilton 
with  his  hat  oft,  and  near  at  hand  cavalry:  on  tfie  right  are  mortars, 
cannon  and  foot  soldiers.  The  border  of  this  tapestry  is  fantasric 
in  design  and  rather  in  the  style  of  an  over-elaborated  theatre 
proscenium,  upon  which  hang  medallions  containing  portraits 
of  Captain  Baker,  the  Rev:  Dr  Walker  and  the  captain  of  the 
frigate  "  Dartmouth,"  in  which  the  supplies  were  brought  to  the  be- 
sieged which  led  to  the  relief  of  the  city  and  the  defeat  of  the  in- 
vesting army.  The  designs  for  these  Dublin  tapestries  are  credited 
to  John  Vanbeaver.  a  Flemish  weaver,  who  seems  to  have  been  a 
moderate  draughtsman.  They  are  clearly  adaptations  of  designs 
of  historical  events,  by  Le  Brun  and  van  der  Meulen,  from  which 
tapestries  were  woven  at  the  Gobelins  factory  to  the  order  of 
Louis  XIV.  at  the  end  of  the  17th  century.  These  Dubiin^ 
hangings  were  woven  about  1735.  and  Baiilie  was  commissioned 
to  make  four  others  representing  the  landing  of  the  prince  of 
Orange,  his  army  at  Carrickfergus,  the  Battle  of  Aughrim, 
and  the  taking  01  Coric  and  Kinsate  by  Marlborough."*  These, 
however,  were  not  completed,  and  Baillie  was  paid  £200  as 
compensation. 

Tapestiy-weaving  as  a  possible  cottage  or  home  industry  b 
practised  in  a  few  places  in  Ireland  and  England.  In  the  Far  East. 
China  and  Japan,  the  art.  adopted  presumably  from  western  Asia, 
is  sometimes  resorted  to  in  making  silken  robes  and  intricately 
figured  hangings.  The  Japanese  call  their  tapestry-weaving  tsu- 
Mu-re-ori. 

of  the  Virgin  Mary  and  Jesus  Christ,  hang  at  Lord  Petre's,  Thomdon 
Hall,  Brentwood.  Ancestore  of  the  late  Lady  Petre  were  related 
to  the  Crane  family,  as  well  as  to  the  Markham  family  with  which 
Edward  Sheldon  by  his  marriaee  eariy  in  the  17th  centuiy  became 
connected.  The  Sheldon  and  Markham  arms  occur  in  the  border 
of  one  of  the  map  tapestries  in  the  Bodleian  Library. 
^  '  The  original  cartoons,  the  property  of  the  Crown,  are  exhibited 
in  the  Victoria  and  Albert  Museum. 

*  A  very  fine  set  of  Merton  tapestries  made  from  Bume-Joaes's 
designs  are  in  the  Municipal  Museum  at  Birmingham. 

'  References  to  his  employment  in  making  tapestries  occur  in 
the  Journal  of  the  Irish  House  of  Lords. 

»  See  Gilbert's  History  of  Dublin,  vol.  iu.  p.  7*^ 
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Fii»  MMiiJti  tX  •■rfr  and  liHf  EnniMaa  mmulu  in  to  be 

■niinllKmhciJnliol  ttcinu.  BrugB.  Tcrum].  Anaoi,  BeauviB. 

AiiL  Snu,  ill  the  VKIotii  uid  Albst  Minna,  Londoa. 
IMH  WiiutwCutlc.  Hampton  Coun.StMuy'tHiU  Coventry. 
Hmiki  ihe  Logon  and  Cuny  MiiHina  in  Ruu.  u  Cbantilly, 

'^  '    ^    a.  Dlio*ip  Orlsna,  Aimrre,  Nancy,  Ben, 

•a,  Municli,  Btrlia,  Dn«len,  Viona  and 
In  Italy  the  tucen  coUcelioM  {moally  i£ 

ih  catBiy  vbrk)  aie  thoK  of  the  Vadan 

u  Ronw,  and  tin  Rait  CaBma  aerit  Armm  at  Flonneei  Maay  Ena 
Fwa  IK  In  Ihe  royal  oUan  at  Turin,  the  Pofav  diJ  nat  MaKpa, 
the  royal  palace  a1  Moan,  ia  the  cathedral  of  Cdou,  aad  the  mvaaum 
ai  Naplea.  Tte  colltction  at  the  palace  o(  Madrid  i>  a«  oTiIk 
lir^ie^i  in  Europe,  and  coApriica  more  than  one  >k«i-a*J  auinpk^ 
the  older  ol  Miich,  ol  tplendid  Fleiaiih  deiian  and  mavio^'  be- 
longed to  Ferdinand  and  liabetla,  Philippe  le  Bel  and  Ihe  Empav 
Cbirlct  VI  The  principal  cathedola  6L  Sjaia  aUa  piiif  tm^- 
penut  tapentiea,  Ihsae  pieaerved  at  the  calhalral  of  Toledo 
\n  m»n  than  enough  to  iiiippty  hanging*  For  the  oytvde  and  iniide 
dI  ihit  building  on  Ihe  leut  oT  Coipui  Chriidl  ThRKighouI  the 
European  conti^ient.  In  Ihi  Uniteii  Suiee'ol  Aiserlca,  aKTin  G«I 
BritJin  alnioal  uncounuMe  taptetriea  are  dirptayed  «r  Bored  in 
mjniioiu.  caiflui  (Mkaitf  and  pohuit  beloiwin^  ta  ttoble  and 
<^akhv  familieiL  A  lam  number  of  booln  na^v  beea  wnlten 
•Dd  muyoftbRn.contain- 

t>  tony  be"  iDcnllaned  at 
the  hBtory  and  rhiracler 

,,,..  .     -J-  Karabacek,  On  nxOdur 

Cftfiilam  fsndt  m  Aifypln  ("  Hii  TtMaii^Bbi^t\ii  "I,  *vo, 
Vienna.  1881;  AUn  S.  Cok,  OUoJwm  of  a  OiUitvm  rf  TapaO] 
Viati  and  EmbroidBed  Eiypban  Tfelifri  in  Or  Snili  Krannjlm 
U«4riim,  London,  1887;  "  Efvptian  Tapeetiy,"  Society  of  Arlp, 
Cinrw  Lecturt*  Londnn.  itS^;  A.  Ric,5.  Di  l{iMiii-j»  TMnA 
Wo*  in  Jt.  K.  OiUnntk.  tdutnai,  13 -plioto-liihciAphe,  410, 
vkiina,  1SS9;  E.  Genpack  La  upiiicnci  upHi,  ijj  {lonie 
c<iloi>rcd)  lllunniioM,  410,  Paiii,  idoo:  R.  Facm.  Mefn  Bimti 
IT  Bi-Ackmim.  I  pbotolype  and  36  procea  Llliutraiiont,  Svo, 
Strutburg,  iSoj:  Jiemuctu  md  Byanlinlxlu  SeuUn-TtxIiktn  ami 
ill  CriStrfiUt  von  Atkmim-PaiKpiila.  iS  pp„  17  (is  rolound) 

SilH.  and  illuttrmtioni  in  Ihe  leil,  41a,  Sinuaburv,  iBoi; 
lidlmar  Bock.  COpla  Ait;  Oflic  Fitnrtd  Talda  (in  Ruuian}. 
3J  pp ,  6  pbototype  platee,  410,  Moecaiir,  1S97:  W.  Lowri^  OlruiuH 
Art  ami  AHtoeatty  (pp.  3u-Si.  "  Tenile  Ait ").  praces  lluiln- 
iiou.  tvo.  Nor  York  and  LandoB.  1901:  A.  Gayet,  L'adttplt  (pp. 
JJ7-77.  "  La  tatMj  "),  preceea  illuatiatlona.  Sw.  Paria.  1901, 

In  reipect  o(  medieval  and  later  lapeitiie-  '"-  ---'~  '  -be 
i^llowinf  vorki  are  quoted; — Jubioat  Ananm  it, 

iSyi-ja,    Ronchafld,    I4  tapUaht  dam   Ft  laj 

iAilitU.  Parit.  1884;  Mflni,  la  laplsvm,  i  in. 

1*79.  Bnrtjier  de  Monuull,    Tajnsimtl  dH  to  tm. 

■■"i.De  Farcy  on^Iht  •amr  lubiBrt.   l»7Si   I  la 

H/nisrtiri  at  ctatay.    iftst,   Voinn,   hiB.  it  I  I,. 

Tournai,    1863:   Van    Driral.    Tn^  if/rr«.   I  i. 

Tap  dy  cUMh  a  Pan.  ParS  iSKl;  De  la  I...-...^.~,  ...nl- 
(iiH'.ri  dii  ia~  an  Hi-  iQcIa,  Parli  1870;  Nolia  tur  la  Tap. 
dr  Braimii,  Ckmionc,  1S41;  Dcville,  JIalali,  dc,.  rdgli/i  i  Ja  cerp. 
lilt  InB  Jf  iitg  i  1175,  Psn%  1875;  Dancl.  La  nunt/acllrrs 
piturit  iri  Gattlini  it  Pvii,  liSy.  van  de  Cralt, 
'■         ir  rw,  fli  rai.  £*i™,  Midrfclburg,  iMo^  De  . 

Afii'  oraiH  n  Ftrttat.  Florsnce,  isij:  Cajnpoti  L'oiaacrH 
filmic,  Modeha.  18761  BraghiiolU.  'trooi  u  ifan/uH,  Maniua, 
iS7»:  Farabuliiu.  L'trU  dtili  trajn.  Rone.  1SA4;  Cemili.  L'an 
da  lapii.  Rome.  1I7S1  Milnlz.  Ta^  itaJtraui.  Parih  i9«o, 
B^TTHany,  JTuH  £ibiM  di  AnUgmdada  (Fltmiah  Tapeitiy, 
voi.  vn  p.  47},  Madrid.  1B7I-76,  Daicel  and  Cuichard.  La  up. 
ikvalmi.  tiaa.  18771  Lacordairc,  NaUti  mr  I'tnttnt  du  ta«u- 
una  in  CiMini.  frc,.  Paria,  1895,  Cuillwimet.  «au/uli>r«  . . 
da  CdMiiii,  F^riL  iBw,  Rahltnliack.  Ui  Ttpauna  ill  Emt  di 
Hmam  (in  Uiuattr  da  Sioikh  HuUnqvi,  (^and.  i8^Ji  Ptra. 
Ihoa,  Tap  d'Aubiuim.  dt  FtUtUn.  a  dt  Bdittarit.  Parja,  ig;7i 
Roy-Berrelilie.  Lci  up  dt  FtUrlin,  Limcaea.  iSsj.  Durieui. 
Tap  dt  Cvtrti.  Cambrai,  18791  About  and  Bauer,  Tip  ap'ti  la 
tartau  dt  Ratliad,  Parli.  187$:  Hoailay,  Tap  dt  la  hinctlttm 
l.iB^«.  IM,  .K-,,,  Verguud-RomaEm.  Tup  u  jUaWr 
1  De  5l  Cenolt.  Tap  il'Oix&wdr.  Pani. 


i»M.  I 


Md^',  'd^K^, 


Klw^ilts  dt  lapiat 
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of  purely  endopatasltic  Plilyelmia,  chanclerized  by  Iheir 
elongate  shape,  segracDt«d  bodies,  and  the  absence  of  siUgeUive 
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the  vlen  that  the  upeworiD  iroot  a  seg- 
mented organism  ([h«  monoiolc  view),  but  is  a  colony  composed 
of  the  (colei  which  arises  from  the  embryo  and  of  tbe  pro- 
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The  excretory  or«in»  coniist  of  flaine*ceUfi,  richly  convoluted  caiuli- 
cull,  and  a  patrol  longitudinal  canals  leading  to  the  exterior  by  one 
or  more  pores.  The  muscles  are  coropowd  of  outer  circular  and 
inner  longitudinal  layers,  and  of  branched  dorao- ventral  fibres. 
The  generative  organs  are  of  the  complex  hermaphroditic  type 
described  in  Trematoda  (9.9.)'  In  these  broad  anatomical  features 
both  classes  agree.  But  whikt  in  Trematoda  a  digestive  sac  b 
invariably  present  except  in  the  sporocyst  larval  stage,  the  Cestodes 
possess  no  trace  of  this  orean  at  any  suge  of  their  development. 
They  obtain  food  entirely  by  osroosu  through  the  striated  cuticle, 
and  this  food  consists  not  of  blood,  as  in  flukes,  but  of  chyle,  by 
which  they  are  bathed  in  their  favourite  site,  the  small  intestine 

The  second  point  of  difference  between  tapeworms  and  Tre- 
matodes  lies  in  the  absence  of  a  definitely  demonstrable  "  brain." 
The  concentration  of  nervous  matter  and  ganglionic  substance  at 
the  oral  end  of  Treraatodes  is  equivalent  to  the  "  brain  "  of  the 
Planarians,  but  the  similar  thickening  in  the  Kolex  of  Cestodes  is 
by  no  means  so  certainly  to  be  called  oy  that' name.  It  appears  to 
be  primarily  related  to  the  organs  of  attachment  and  to  have  attained 
greater  elaboration  than  the  rest  of  the  nervous  systeiD  because 
the  proximal  end  is  the  most  specialized  and  most  stimulated 
portion  of  the  worm.  Those  Cestoaes  which  possess  no  very  distinct 
organ  of  attachment  (such,  for  example,  as  GyroutyU)  have  no 
distinct  ganglionic  thickening  more  pronounced  at  one  end  of  the 
body  than  at  the  other:  and  as  these  are  forms  which  have  retained 
more  primitive  features  than  the  rest,  and  show  closer  affinity  to 
the  Trematodes,  it  seems  highly  probable  that  the  complicated 
nervous  thickening  fouud  in  the  scolex,  and  often  compared*  with 
the  'I  brain  "  of  other  Platyelmia,  is  a  structure  sui  generis  developed 
within  the  limits  of  the  sub-class.  In  the  opmion  of  several  zoologists 
it  marks  the  tail-end  and  not  the  head-end  of  the  worm. 

The  third  important  contrast  in  structural  features  has  also 
been  acquired  by  the  Cestoda  Merozoa.  namely,  the  repetition  of 
certain  organs  in  a  metameric  fashion.  The  Monozoa  are  unseg- 
mented ;  the  Ligulida .  have  segmented  gonads  and  gonopores 
without  any  trace  of  somatic  metamerization  except  secondary 
excretory  pores  in  addition  to  the  usual  terminal  one:  the  remain- 
ing Cestoaes  are  unisegmental  only  in  their  larval  stage,  and  all  of 
them  show  (p  their  later  stages  repetition  of  the  reproductive  organs 
and  of  the  musculature.  In  addition,  some  show  duplication  of 
the  ^nads  and  of  their  ducts,  so  that  we  find  both  transverse  and 
longitudinal  repetition  of  these  organs,  without  corresponding 
multiplicatran  of  the  nervous  ganglia  mesenchyma,  or  excretory 
opening. 

The  lait  structural  peculiarity  of  the  ^froup  is  the  absence  of  the 
functions  of  regulation  and  reparation  which  are  so  highly  developed 
in  the  more  pnmitive  Planarians.  This  statement  is  quite  consistent 
with  the  continuous  production  of  new  segments  at  the  neck  of  the 
scolex,  for  such  a  process  is  analogous  to  the  development  of  the 
segments  fai  a  Chaetopod.  which  is  a  perfectly  distinct  phenomenon 
from  the  regeneration  of  new  segments  to  supply  the  place  of  a 
head  or  tail-end  or  some  other  portion  that  has  been  lesioned.  The 
replacement  of  detached  mature  proglottides  at  the  distal  end  of 
the  Cestode-body  by  others  is  not  regenetation,  for*  .the  ref^cing 
set  has  already  devek>ped,  and  in  certain  cases  they  can  complete 
their  development  quite  independently  after  being  detached  from 
the  parent.  More  convincing  evidence  of  the  absence  of  true 
regeneration,  however,  is  the  argument  from  malformation  and  the 
phenomenon  known  as  "  pseudo-scolex.  "  It  has  long  been  known 
that  progbttides  of  the  same  species  often  exhibit  sporadic  mal- 
formation from^the  normal  shape,  and  the  evidence  goes  to  show 
that  the  variation  was  due  to  arrested  growth  or  some  unusual 
stress  or  pressure  which,  acting  upon  the  young  strobila,  produced 
a  deformation,  and  that  the  progk>ttides  so  affected  could  not  regain 
their  normal  form.  The  power  of  reparation,  so  conspicuous  a 
future  of  Turbellarians,  is  slight  or  absent  in  Cestodes.  Moreover, 
injury  to  the  scolex,  or  amputation  of  that  organ,  reveals  the  con* 
comiunt  absence  of  a  regulative  mechanism  such  as  that  which 
generally  controb  the  form  and  fitness  of  regenerated  organs.  In 
such  an  event,  a  Cestode  cannot  replace  the  injured  or  severed 
portion.  The  first  two  or  throe  proglottides  merely  become  deformed 
and  produce  an  appearance  known  as  the  pscudo^acolex.  The 
absence  of  these  functions  of  regeneration  and  of  regulation  affords, 
therefore,  corroborative  evidence  of  the  highly  fpecialiMd  nature 
of  the  Cestode  organization. 

Reproduction.— The  reproductive  orgaas  are  osuaHy  repeated  in 
each  proglottis,  and  in  some  families  two  complete  sets  of  such 
organs  occur  in  each  segment:  in  a  few  cases,  parts  only  of  the 

Em  are  duplicated.  The  structure  of  these  organs  is  seen  in 
3,  6  and  7.  and,  as  we  have  said,  agi^cs  closely  with  that  of 
latodes.  The  chief  difference  between  the  reproductive  organs 
of  the  two  classes  is  the  presence  in  Cestodes  of  a  separate  vagina 
and  uterus,  each  of  which  opens  in  some  families  to  the  exterior 
by  an  independent  pore.  The  vagina  of  Cestodes  is  undoubtedly 
comparable  with  the  so-called  '*  uterus  "  of  Trematodes,  but  the 
nature  of  the  Cestode  uterus  is  not  so  clear.  It  has  been  compared 
with  the  canal  of  Laurer  of  Trematodes  (the  vitelto-Intestinalduct 
of  the  ectoperasitie  flukes),  but  if  we  take  the  more  primitive 
Otttodes,  and  «spedaUy  AmPkiUma,  into  ctipMtr^tion  we  find  that 


they  posetas.  in  additioii  to  Che  uterus,  an  ameiior  vagina  (usualiy 
present  in  Cestodesj  and  a  posterior  one.  This  Ust  tube  »  probably 
the  homologue  of  Laurer's  canal  (Ck>to.  8).  The  single  anterior 
vagina  is  then  comparable  wifh  the  similarly  named  duct  of  eclo- 
paiasitic  Trematodes.  in  which  i^up  it  b  either  single  or  double^ 
The  accompanying  figure  will  assist  this  descriptkm. 

Life'kutaries.—7ht  Ute-history  of  Cestodes  consbts  of  larval  and 
adult  stages,  which  are  usually  passed  through  in  different  hosts. 
The  ^g  gives  rise  in  the  uterus  to  a  six-hooked  embryo,  which 
teaches  the  first  host  in  a  variety  of  ways.  It  may  hatch  out  as  a 
ciliated  organism  (fig.  8,  D)  capable  of  bving  freely  in  water  for  at 
least  a  weele  (Botkrwcepkalus),  which  then,  ifeaten  by  a  sticldebadt. 
throws  off  its  cilbted  envelope,  and  creeps  by  the  aia  of  the  hooks 
through  the  intestinal  wall  into  the  body-cavity  of  the  fish.  Here 
it  develops  into  a  larval,  or  rather  an  adolescent  form.  In  other 
the  infection  of  the  first  host  b  brought  about  by  the  ingestion 
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Fig.  7. — Diagrammatic  projections  to  exhibit  the  relations  of  the 
female  genital  ducts  in  Trematodes  with  those  in  Cestodes.  A.  in 
endoparasitic  Trematodes  (Malacotylea).  B,  in  ectopacasitic 
Tiematodes  (Heterocotylca).    C,  in  Cestoda.    (The  ovary  (a) 


leads  into  {bb)  the  oviduct,  which  b  joined  at  (|^)  by  the  duct  of 

nds  (h,  A.  Y).    In  B  it  is  also  joined  by  a  paired 

vagina  k,  k,  and  by  the  "  vitcllo-intestinal  duct "  (Laurer's 


canal,  J).  In  the  Cestodes  the  vagina  is  present  (V);  the  canal 
of  Laurer  (LQ  b  now  vestigial  (present  in  CaryophyUaeusB» 
the  posterior  vagina).  The  uterus  {X  in  figure  C)  begins  in 
all  cases  at  the  shell  gland  (c.  d)  and  may  exhibit. a  swelling 
{R  S)  for  the  retention  of  the  spermatozoa,  ti  are  sections  of 
the  intestine.  (A  and  B  from  Lankester's  Treatise  on  Zoology^ 
part  iv.,  C  original.) 

of  proglottides  or  of  eggs  which  are  dioeminated  aloiig  with  the 
faeces  of  the  final  host  and  subsequently  eaten  by  herbivorous 
or  omnivotous  mammals,  insects,  worms,  molluscs  or  fish.  Man 
himself,  as  well  as  other  mammals,  b  the  intermediate  host  of  the 
dangerous  parasite.  Taenia  eehinococcus,  in  countries  where  cleanli- 
ness b  neglected ;  the  pig  is  the  host  of  roenia  soliuMt  and  other 
cases  may  be  seei^  from  the  Uble  at  the  end  of  this  article.  The 
transition  of  the  larva  from  the  interroedbte  to  the  final  hoscb 
accomplished  by  the  habits  of  carnivorous  animab.  The  Elasmo* 
branchs  swallow  infected  mc41uscs  or  fish;  pike  and  trout  devour 
smaller  fry:  birds  pick  up  sticklebacks,  insects  and  worms  which 
contain  Cestode  larvae:  and  man  lays  himself  open  to  infection  by 
eating  the  uncooked  or  partially  prepared  flesh  of  many^  animals. 
The  peculiar  feature  01  the  larval  history  of  Cestodes  b  the  de> 
velopment  in  most  cases  of  a  cyst  or  hydatid  on  the  inner  wall^of 
which  the  acolex  is  formed  by  invagination.  The  cyst  is  filled  with 
a  toxic  fluid  and  may  bud  off  new  or  daughter  scolices.  In  thb 
way  bladders  as  large  as  an  orange  and  containing  leooedary  bladden. 
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Mch  nkli  >  Kattx,  «^  uIk  Irna  ■  liiigk  Bubyo.  We  have. 
fa)  itX,  1  liHiB  ol  larval  muUipBcitioa  that  ncalli  cbe  dcvdopnwni 
g(  dlgeaedc  TRnulodo. 
Tlw  acgi  <J  Qtttoia  couia  of  ovil  or  (pherical  •hdk  (,),  U. 


Pie.  S.—Belliruaptaliiai. 


cp..  • 


latent  vin-s  oi  ihc  antiiior  p^ 
bothria;    (Iiain    LciuJun).      E 
(rrom  Lcucltarl). 
cHaimttt).   nmlalning  a   fmiliirf 
many  yiJk^tlU.   The  dirtl  i«  Jhict, 
Ihin,  and  provided  wicb  filammta,  in 
may  contain  only  a  few  yolk^Eranula  i 
lubaunce    The  devriopinent  of  the  '-' 


... ,.._.  ik-t;  Bhen-jlandi 

'"'    -ioii).     I"c,  mMBinal  "i3 
■.iiiaied   cmblya  ol  STTaluii 

ind  Dpcrculaie  in  some  form*! 


■hooked  embryo  or 


.     id  (lO  brge  fl'lli 

mi  the  body  or  the  onibn'D.  (H  am)  (if) 

>  an  outer  layer  of  celli  l*^'  -*~t..«.  -  -ii.: — u  — - 


VcK^noid  t 


Arrivtd  in  Ihe  inttiiioe  o(\lbe  inten 
:  underjroa  a  change  1 


^  _,, and  IE  acquire!  a  FVrifonn  ihape^    

Ihicur  portion  dcvdopa  a  termfaal  mmoiTar  roatdiiua  and  two  or 
(our  aucketi,  the  tUmier  end  {"  tail "}  ii  veilcDla^  non  or  k« 
elonnted,  and  contabn  the  afai  enbrynuc  bofihk    By  a  jproceia  of 

infflfdliia,  the  thicker  end  ii  pantally  Invaginalcd,  the  middle  portion 

"'  tiM-body"  and  the  orfanftm  may  nov  present  a  niperlicia] 

M  lo  a  cercarib    As  eicmoty  lyitem  developi,  openiog  at 


mi  {bladdert 

IT  hydatid).  A,  the  lii-hooted  enilivo.  B.  ponioD  of 
u_ddei  (hind'body  and  tail),  ihowinB  the  invaginaled  par- 
r  ia"^  ikveJDpmenl  ol  tlie  acolei/D,  the  eiilire 'bladdei' 
ai  Willi  ■coJei  everted  (diavn  from  CyUiirmu  pifijtimit, 
iron  in  ihc  rabbit):  a.  Kolei;  b,  lore-body:  (.  hind-body 
tail.    E,  F,  re«ill  ol  digenion  ijl  cyHireicua  ia  1^  *™"" 

et'a  JwMfir'™  ZM^ty.  part  iv.)^ 


'Ca'3.£: 


Ihe  base  of 

finally  the  rovtcuum  and  itKKera  fxeoi 

4ac  formed  by  the  lateral  extension  .. 

iwatlowci]  by  the  Bnaf  host  sixh  a  "  lyUiiirioii 

[no^ollitiet  at  its  free  end  {fig.  lo). 

Sikh  b  the  gcaeial  history  of  Crstodes  whose 
%  an  Invenebnie.    In  moil  other  cases  (tic  tail  i 

lagVnalHl  with  a*bladdet     ""  " 


mar.     In  . 


The  niDst  remarkable  feature  of  this  cynic  develo^nieni  is  ilie 
formatioa  in  many  aenera  of  several  internal  buds  within  a  common 
cyH,  each  of  which  forma  an  iodepeDtlent  Inverted  Kulea  (uraartn. 


♦  <2 

Pdyctrau) ;  or  ihoae  [ptenul  vetlclu  ibkv  bud  off  a  luve  nuaiba  of 
KolicB  on  Ihelr  cBttiul  urface  (SaikylieyilUi. 

Uerfluiea  <ff  '*>  CuMctu.— WllC  regud  to  tta«  veud  quct- 
ttODi  111  Ihc  fflurpholotical  nalun  and  d  Ihc  sffinitia  o[  Ibe 
CntodM,  divericni  yitwt  ut  nil]  bdd.  One  view,  the  oioaozoJCi 
regdxds  the  whcde  development  mi  a  proloDged  metAtnorphadt: 
■notbcr,  [be  polyioic  view,  coniiden  that  ost  only  It  [be  Ceitode 
■  aioay,  the  pnglattldH  beini  produced  ajeiually,  but  Ibat  Ihc 
Kdiat  which  budi  off  thcae  iodiviauaU  it  itjelf  a  bud  produced  by 
the  ipherka]  enbiyo  of  onchoaphere.    Od  [bU  vJew,  tlMitfore,  at 

a  aexuat  one  (progtotiiden) :  and  in  the  caK  <t  Sbifiyiae:^ii  the 
rvnt  4-nniiiirq  turn  aBckually  producfd  HiKTaliont,  lo  ibat  [n  nch 
fcmbryoi  DfimaTy  icolex-budi,  HcondBry  fcoGco} 

-L 1...,.  J  ^  Ceitode  and  thai  o(  iu  off- 

:hampioned  by  Bi 
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with  diSiiK  mBdc  lecdlnf  In  Ibe  ourDw  uiicnjnal  canal    Tb* 
orioin  ol  [heitnedtloft  of  theKDnadflbtByet  tobpinvMnnted. 

rluEgKli^CalikIaetariHiisli{^ip\ry  and  Fsmindei  r4).>— 
in  the  e)v  «  bnin.  Of  all  paiaiitei  the  one  whkh  by  itl  men 
pnaence  ii  (be  most  danfeniua  ia  the  larva  td  Tanria  arwitacgflrt, 
Ici  bulk  alone  (equal  (o  tha[  li  ad  orange)  cauKa  lerinu  diaturl^ 
ancH,  and  ill  rfaoice  ol  the  liver.  Itidneyat  liiDA  cranial  cavity 

1,  By  l*flr  mipalittu.  The  n^raiinn  el  the  Ceoode-laivM 
Ihisug;!!  the  waOi  of  the  inteoiK  into  the  blood  ol  Ibeir  hoH  it 
[he  cauie  d  nave  diiturbancea,  due  lar^y  to  the  perforation  oC 
the  livuee,  lidanunatioa  of  the  v«di  ai¥i  peritoneump  and  olhar 
effiecti  ef  Ibeae  lanlfTantL 

-  Brfaidiiiiimllmr^  the  loa  of  autcient  fluid  cauanl  by 
limnca  of  incealiDal  Ceatr''—  -"  —>-->-'--  -»'-»--   :-j—j   ^i- 


liemilin.  Kolei  and  lermiiMl  proelotlfi,  are  diSmnt    _ 

intervcnins  region-  The  lerntinaT  or  hnt-formed  proglotiii  U 
•tcriie.  and  conlaini  ibe  primiiive  and  (eicept  in  a  (ew  aenera)  the 
only  e«iiioty  pore.  The  eacreiory  tubo,  the  neivout  lynem, 
and  the  parenchyma  and  Integument  are  coniinuoui  fioni  one 
end  tl  the  worm  to  ibe  other.  The  repetition  of  the  geniuUa  la 
ibe  real  mark  d  ihr.Cnlodet.  and  we  can  ince  Ibe  indepegdence 
of  the  lomalic  from  the  gonidlil  mnameriam  In  nich  lormi  ai 
Triuntpittiu  and  othen  In  (act,  Ihc  whole  iiiuory  o(  (he 
Plalytlnili  it  marked  by  a  gieal  ipecialiiation  of  the  re^ioriuctlvc 

evolution.  We  therefore  regard  the  body  of  a  Cniudc  a>  a  linile 
organiim  wlihin  which  the  gonadi  have  become  ■egmeniid,  and  the 
-in  vl  the  body  at  a  hcoi  '         " 


•  Scda  ufnurpliu. 
Oaoia  m.—Difk}i 

Fe> 
lV.~Ttl'iulij<ulu  iTnpaiiorhyncha).    Scoiei  w 


—Difkjlliia.    Scolei  witi 
m  m  pair.     Few  progiotEide 


arely. 


mtha  iTrypaiiorhynchi 
acidei.    tile  adulu  oc 

._ ncyiled  in  Tikgeti 

«■  v.— rilraisfiiH  (Taeniidu).    Scolei  wilh  I 

hooked,  and  witli  a  rotlellum.    Mottly  paraiiiic 

n>ic(wann-blooded]vaicbratea.  Selected  lonai :  T 

«ine  of  man  (fig.  3.  C).    r.  Hffa.^  (lig.  j)  with. 

lie,  (he  adult  'in  the  lumen  of  ibe  inieuine,  I'he  Ii 
.  Thit  ifcciet  therefore  uiHlergoes  no  ihangc  of  T 
■a  iMiiinii.  intcatlna  of  do|  and  wsU,  larva  U  cocu 
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ToMi  ^  CtatiHfemi  £■  Ka- 


'iftsr"" 

HpyUiiiakamlin 


(Bloch) 

r!  ^iaaul  (v.  Linit) . 
r.  umfma  (Ward)  .     .     . 
T.  nUiuaaa  (v.  Sieb.)  , 


Cjdtpi,  Diaplomiu 


LiiBuiiuBF,— (i)  LnKlnrt,  *, 

ISU);  f)  Bisus,  f^  4«ikJ  V); 

vol  U.  (iSm):  Ul^bipley  *sd  >,'' 

Jnrw,  Etfiiomk  Buieiyr  vot-  i-  in 

LmkHta-'*  TrHliH  «  Ztalm  ley 

■nd  ].  Hondl,  Cgy>o<i  PMrrC  nl 

Socicry»  iHrt  ii-  p.  77.  part  uu  L7) 

Victiiria,  vol.  L  (1M4) ;  (S)  S.  G<  >,'' 

Mraak.  "/ 

iitdidtu. — For  practlol  puTposes  m  have  only  thrcn  varie- 
tia  ol  tapeTonm  to  deai  with  ■>  inhahltuU  of  the  human 
alimestuy  ciml;  Tatnia  latinata,  the  heet  Upewonn; 
Taaiia  nlimH,  the  pork  tspewonn;  ind  DibellirwcfpkaiMi 
latiu,  the  Gih  topewoim.  The  hnt  ot  thcK  is  prevalent  in 
countries  when  much  ud  impcHictly  cooked  beef  1>  eaten, 
tod  wbere  cattle  io  tbrtt  tun  ate  eipoaed  K>  the  inrection  of 
the  tapeworm  ova.  Ojinpuatfvely  onconmion  in  WKiera 
EunqK.  the  Tamia  lafimia  u  commuD  in  Eaitern  Eunqie, 
Asia  sad  South  America.  It  is  calculated  that  in  the  North- 
West  Pnvfaicet  o(  Indi*  s  P«  cent,  of  lh«  tattle  ate  afleded 
with  cyaticerti  owing  to  the  filthy  habfts  of  the  people.  MeasJy 
beel  [that  infected  with  the  Cyiliaraa  bmii)  ii  easily  recogniied. 
In  Betlin  the  piopoitioD  of  cattle  said  to  be  found  iplected  on 
iDspectiDD  la  Tftpj  waa  t  In  6;i.  Cold  stora^  lor  a  period  of 
ovti  three  weeks  is  said  to  kSI  the  cysticerrus. 

He  tapeworm  most  frnjuently  found  is  man  in  Western 
Europe  is  the  Tatnia  solium,  which  a  coulant  wbeiever  pork 
ia  contamed,  and  1>  more  common  in  puu  whoe  taw  or  rm- 
perfectly  cooked  pork  is  eaten.  In  North  Gennany  (he  toaitue 
Upcworca  was  found  on  post-moitem  eumioallon  once  In  every 
300  bodies  examined,  while  its  embryo,  the  Cysiiarcw  tdtviotae^ 
*aa  Ibuad  in  r  In  every  76  bodies.  In  Fniice,  Great  Brflafn 
ud  the  DnHed  StJttei  Ibe  p«valence  Ii  uot  n  great.     The 


DamriaafMiu  Umj  fa  not  meally  hmnd  enspt  to  dbuicti 

borderiDK  the  Baltic  Sea,  the  •OatikU  luund  the  Frawn-Swte 
lake*  and  Japan.  In  St  Fetoiburf  ij  per  cent,  of  the  In- 
habltaoa  an  >aid  to  be  affected.  The  egfii  are  free  iii  (teri^ 
Ibe  bodies  of  pike, 
ymao. 

— ,  , nmeoB  to  lis  boat,  aad  its  nwwmn  may  be  only  mad* 

kanrn  by  the  pnmnri  it  tb*  pntfocadea  or  mature  aecmtDti  ia 
the  (tsolg.  lo  lb<  Ttmi  telhim  it  taket  3  to  3I  monthi  from  the 
time  01  iiseitloii  cl  the  embryo  to  (he  jiaiiaie  of  the  uaiured 
iKnieiiti,  &■  ia  tba  TltMw  aapMs  the  time  it  oidy  aboni  60  dm. 
The  iiniiaBti  ol  Iba  racnB  Httnia  tn  osually  gtvea  oC  la  chain, 
tluM  of  the  TMuia  tonufa  dngly.  Ib  a  nimbei  af  caaea  then  an* 
ccdicky  paiiB  In  the  abdomen,  mllb  diairiioea  or  conalhiatioii  and 
mon  orlesi anaenib,  wbHe  the DUMiitttHaliu Intel  It capabieel 
pnduciog  a  pnftMiid  and  aever*  aaaeinh  eloa^  letenhlliic  penil- 
(l»i  anaanu.  Ttaa  knowkdge  vl  the  jneon  «i  ^TraraMw 
advendr  aflecu  uetvoua  people  and  may  had  to  mental  deprealoa 
and  hypoebondna.  NervouaphenonieDa,euch  at  chorea  and  epileptic 
teiiures.  have  been  attriboted  to  the  pretence  of  tbe  tapeworm. 

The  prophylaidt  It  iraponaat  In  anhr  to  limit  the  tpiead  tl  the 
pantiles.  All  tegmenlt  paaed  tbouU  ba  burnt,  and  they  duoU 
never  be  thiown  wbere  the  embtyoa  may  bccsoe  aeattcied.  Attan- 
tioB  abould  he  paid  to  the  careful  eooUAff  of  meat,  ao  that  any  paraMte 
'     Idta  killed.    ESdent  laipeetlcni  of  mcat.ln  ihTabat- 

« two  diqn  pievlBUt  ts  tb 
■hould  be  given  and  tha  bovdi  moved  by  a  puintive.  For  twdva 
hours  previoaaly  to  its  admlnlitiaticHi  no  lood  ahoukt  ba  (Ivea,  In 
order  that  the  mtettioal  tract  ihould  be  empty  to  at  to  cxpoae  the 
tapeworm  tn  the  full  action  of  tbe  drug.  Tne  vermifuge  a  given 
in  the  early  aioming,  and  should  couut  of  tba  liquid  cxtxact  of, 
fdix  mat,  male  fan,  one  drachm  Id  emuluon  or  in  capeulet  to  ba 
followed  in  half  an  hour  by  a  calomel  purgative.  CailorHjil  tbouM 
not  be  uaed  aa  a  pnr^ttve.  Pomegranate  nwl.  or,  better,  Ih* 
tulphate  of  peDetleriBe  in  doae  of  5  gralna  with  an  eqoal  quantity 
of  tannic  add,  may  be  uted  to  nplace  the  male  fern.  In  from  yt  to 
So  per  cent,  of  caaca  the  entire  tapeworm  ii  expelled.  The  bead 
mutt  be  oiefully  aeaicbed  for  by  the  phyaldtn,  as  shouU  it  fail  to 
be  brought  away  the  parasite  continuei  to  grow,  and  within  a  tew 
laoatht  the  t^mantt  agahi  hef^  to  appear. 

TAFIOM  (a  native  Biaijliaa  word),  a  farinaceous  food  nb- 
itance  prepared  ftooi  caauva  Maich,  the  product  <d  the  laiga 
tuberooa  root*  of  the  cassava  or  maidoc  plant  (see  CueatA). 
Caisava  itarch,  aepanted  from  Ibe  fibcmii  and  nilrogenoni 
COBttituents  of  the  roott,  is  spread,  while  in  a  moist  cuiditli^ 
upon  iron  plates,  and  with  constant  sltiriug  exposed  lo  auch 
heat  as  causes  a  partial  rupture  of  the  starch  granules,  which 
agglomerate  into  Irregular  pellets,  becoming  hard  and  tmnt. 
lucent  whca  cooled.  In  this  condition  the  starch  forms  the 
ttjiloci  of  commerce,  a  U^t,  plesxaot  and  digestible  food, 
much  used  In  puddings  and  as  a  thickener  for  loups. 

TAPIK,  any  existing  rqirescnt  stive  of  the  perissodaclyle 
section  0!  ungulate  mammals  with  five  front  and  thm  hind 
toes,  and  no  hom.  Tapirs  are  to  ancient  group  with  many  of 
the  oiigina]  characteit  of  the  primitive  Ungulates  ol  the  Oligocene 
period,  and  have  undergone  but  little  change  since  the  Miocene. 
On  the  fore-feet  the  four  toes  correspond  to  the  second,  third, 
fourth  and  fifth  Engeis  of  the  human  hand.  The  toea  ore 
enclosed  In  hoofs,  and  the  under  surface  of  the  foot  rests  on  a 
large  pad.  T^Irs  aie  mauively  built,  with  short  stout  limbs, 
elongated  head,  and  the  nose  and  upper  lip  produced  to  form 
a  short  flexible  trunk. 

The  five  existing  tpedes  tnay  be  grouped  into  tm  lecliaiii, 
the  distinctive  chaiacten  of  which  are  only  recognizable  la  the 
ikuH.  (A)  With  a  great  anterior  prolongation  of  the  ostlfiot- 
tion  of  the  nasal  partition,  extending  in  the  adult  far  beyond 
the  nasal  bones,  ind  supported  and  embraced  at  the  base  by 
ascending  plates  from  the  upper  jaw,  fonnmg  the  genus  or 
Buh-genus  TapinHa.  To  lUs  division  belong  two  spedei, 
both  from  Central  Atoeiica,  Tafina  iairdl  and  7".  dawL  The 
former  Is  found  in  Mexico,  Honduras,  Nicaragua,  Coata  Rica 
and  Panama;  tbe  lattei  in  Guatemala,  Nicaragua,  and  Coata 
Rica.  (B)  With  the  bony  paititlon  not  extending  farther 
forward  thaii  the  nasal  bones  (Tn^inii  proper).  This  includes 
three  spedea,  T.  iniiatt,  (he  largest  of  the  genua,  fcom  the 
Malay  Feniilmla  (ai  far  north  aa  Tavoy  and  Mogul),  Sumatn 


TAPTI— TAR 


u  panUii  ealDntiiM,  the  bead, 

mediate  put  o[  tbe  body  wbite,  Ibre  belfht  mt  tbe  >hou]4cr 
IioiD  }  [t.  to  1  It.  6  iu.,  iDd  4  im.  higher  U  the  rump;  T. 
Umilrit,  the  tommoa  tapir  ol  the  CoroU  aod  ImUads  cl 
Brazil  and  Firacuay;  aod  T.  rralnri,  the  Pinchaque  tapir  of 
the  high  regioiu  oi  tbe  Aado.  AU  tbe  Americaa  iptaa  are 
a(  a  nearly  uailoirn  dark  browo  or  blackith  colour  vben  adult; 
but  it  ii  a  cuiioua  drcumstance  that  when  youag  {ind  in  thia 
Ihc  Malay  spedei  conforms  nilh  the  others)  they  are  con- 
spiniouily  marked  with  cpoti  aai  hmgitudinal  Uiipe*  oi  wbilt 
or  lawn  ccdour  on  a  darker  gioumL 

In  habit!  all  tapin  appear  to  be  verf  ihmlar.  They  are 
■blitaiy,  nocturnal,  ihy  and  InoSemiNFe,  chiefly  (requecting 
the  deplhi  o[  shady  loreils  and  the  aeighbourbood  ol  water, 
lo  which  Ihey  frequently  reeort  lor  the  porpOM  of  bathing, 
uid  b  which  they  oilen  take  refuge  when  pursued.  IVy  feed 
on  various  vegetable  substances,  as  shoots  ol  trees  and  bushes. 


hunted  by  the  natives 


The  I 


:l  o!  tt 


il  their : 


Ld  flesh. 

so  closely  allied 
h  distant  tegious 
ccQunted  tor  by 


IS  the  Malayan 

of  the  eaith  and  in  no  intervening  ptii 

the  geolofdcBl  histoiy  of  tbe  race,  ioi  the  lapirs  once  nan  a  very 
wide  distribuiioo.  There  b  no  proof  of  iheir  having  lived  in 
the  Oligocene  epoch,  but  in  dcpotila  ot  Miocene  and  Pliocene 
date  remain!  undislinguishable  genetically  and  perhaps  speci- 
fically [rom  the  modem  lapirs  though  named  T-  primu, 
T.  antrMtuil.  &c.)  have  been  found  in  Fiance,  Germany  and 
in  the  Red  Crsg  ot  Suffolk.  Tapirs  appear,  hovrever,  to  have 
become  nlinct  in  Europe  before  the  Pleistocene  period,  as 
none  of  their  bono  or  teeth  liave  been  found  in  any  of  the 
caves  ot  alluvial  deports  in  which  those  ol  elephants,  rhino- 
other  retpons  tbdr  distribution  it  this  age  was  far  nidet  than  at 
present,  as  they  ate  known  U>  have  cittnded  eistwird  to 
Cbiua  (T.  nntniii)  and  westwards  over  the  greater  pan  of  the 
soutbera  United  Elsies  of  America,  from  South  Carolina  to 
Cilitamii.  Thus  there  is  no  dilGculty  in  tracing  the  common 
origin  in  ihe  Miocene  lipin  of  Europe  of  the  now  widely 
lepatatid  American  and  Asiaiic  species.  It  is,  moreover, 
interesling  to  obsen^  bow  iJight  an  amouni  ot  variotion  has 
Uken  place  in  forms  iftolAicd  during  aucb  an  enormous  time- 
See  PEsissoDACryui.  (W.  H.  F.;  R.  L,') 

TAPTI,  a  liver  of  western  India.  II  rise)  in  Bflul  disliict 
of  the  Cenlral  Provinces,  Hows  between  two  spurs  of  the  Satpura 
Hilts,  across  the  plateau  of  Ebaodesh,  and  (hence  through  Ibe 
plam  of  Suiat  to  the  lea.  It  has  a  tola)  length  of  4jo  m.  and 
.dninsanareaoi  )o,(Bosq.  m.    For  the  last  ji  D.  of  it*  count 


it  is  a  ddal  rinr,  bat  k  onlr  ntvigatde  by  vlwA  ol  tmitt 

tonnigei  and  the  port  of  SwiUy  at  fu  mouth,  famous  in  An|^ 
Portuguese  history,  is  now  deserted,  owing  to  silting  at  the 
outflow  of  the  rivei.  The  mten  of  the  Tapti  arc  nowhere 
used  for  irrigation. 

TAB.  *  product  ol  the  destructive  dinillation  of  organic  sub- 
stUKO.  it  is  a  highly  complex  malerli],  varying  In  Its  coiii> 
positioD  accoidJDg  lo  the  nature  of  ibe  body  fiom  whicb  il  ii 
distilled, — differept  products,  moreover,  beirkg  obtained  ac* 
cording  to  the  temperature  at  which  Ihe  process  of  disiiUalioa 
is  carried  on.  As  commercial  prodncts  there  ire  two  principal 
classes  of  tar  in  use— (i)  wood  tar.  tbe  peoduct  ol  the  ipecitl 
distillatiDD  of  sever*!  varieties  of  wood,  and  U)  coat  isr  ($.«.), 
which  Is  primarily  a  hy-pioduct  of  the  distillation  of  coal  duiing 
the  manuladure  of  gaa  tot  illuminating  putpoKS.  Tlieie  tan 
are  intimaialy  iclaied  to  bitumen,  as[^i,  mineral  pitch  and 
petroleum. 

Wttd  Tor.— Wood  tar,  known  also  a*  Stodholm  and  u 
Archangel  tar,  ia  principally  pitpand  in  the  great  pine  loresii 
(ri  central  and  Darlhen  Kunia,  Finland  and  Sweden.  The 
material  chiefly  employed  is  the  resinous  stools  and  rooU 
dI  the  Scotch  fir  (Pinia  lylvalru)  and  the  Siberian  latch  (£arii 
liMrics),  with  olher  lets  common  fir-tree  roots.  A  laigg 
amount  o(  tar  is  also  prepared  tiom  Ibe  roots  of  the  swamp 
pine  [F.  avslriilii)  in  North  and  South  Carolina,  Georgia  and 
Alabama,  in  the  United  Sutes.  In  the  distillaiion  of  wood  a 
aeries  ol  products,  including  gas,  tu,  pytoligneous  add,  acetone, 
wood  spirit  (set  McTHVL  Alcohol)  and  charcoal  may  be  ob- 
tained, and  any  of  theae  may  be  the  primary  obfict  ot  the 
operation. 

The  caifaonliatlaB  tl  wood  can  be  effected  In  two  ways:  (l)  b« 
BtacUngaiidliriiigatlnlberiianulaauRalchaiciial:  ihisnuihad 
la  very  waBefuI  a*  it  b  impuHihle  to  recovtr  the  valuable  by- 
producu;  and  (i)  by  dutilluif  from  ntons,  ov«u  or  kilns  (alia 
the  sanntr  of  coke  produclion  trom  coal) :  this  iDetbsd  is  nor* 
economical  aa  it  leads  to  Ihe  isolation  of  ^  the  by-pnxhicta.   The 


ta  may  be  borisontal  or 


itamaybi 

available  I 
les  of  tai 

MMCIed  itrit*  ol  aGghtly~Ei 


lie  fuel, 

. OI  obtained  in  pte*iou>  opantloaa.     ' 

pkitt  ia  alao  of  variable  deelnt   a  common  patIA 
_j  — I 1  -K-i-iiy  biellnecl  copper  pipes 


of  all  the  by-pi«hicta.   The 
and  the  healiiu  effected  by 


lamnuble  gaaea 


Baling  effected  by 
andlesa  valuable 


Dte  oili  with  a  little  aeeiir  icid ;  the  middle  layer 
r,  containing  pyroliaTieoua  acid,  wood  apiril.  acetone 
■y  matter;  whilK  the  uppB  conuitt  of  Ikht  hydn>- 
"ly  lay"  IS  run  off  by  means  ol  a  eock  neat  the 

n.  be(mBil3a*-J^*C.,  thehavyorcrcatoiedb: 
[he  still  is  wood  pitch,  which  ftnds  application  in 
lea.  anificial  aiphalli,  ctitain  vainijhn,  Sc     The 

I  to  slmoiptiertc  condilioni.  The  hrsvy  oil)  OB 
disliUaiion  yield  more  aceiic  acid,  and  (hen  mix- 

"f  PW"' '«'™'  "'".^ »  ■''\'P  ^"':  *>«injl  10 
la  in  alcohol  and  the  ^ed  and  tesenilal  oili,  Ac. 
of  pyrocatccl^  which  diuolve  and  disappear  oa 
'  *"ii'  '*''**''  ^"^  Prtdiuii,  DiiliOcIa  ni 

'.-^~*]-intion  mttntnitm  pkU  Uqitidat  m  corDpoHd  ol 
and  ydlow  beeswax.    Exleriully  tar  ia  a  valuable  aiimu- 

.,  _.jaiint  in  aoly  skin  diaeaaes.  such  ai  pniaaia  and  chmnie 

ecnaa.  ImauaHy  wood  tar  it  a  papular  naxdf  aa  aa  eapectoraiM 
tn  lubaent*  and  ennaic  beonchiiis.  it  is  umally  ^ven  aa  tar  vaier. 
[  pan  of  wood  tar  being  stirred  into  4  pans  of  watv  and  Altered. 
Given  islernally  (ar  ia  Ukely  to  upset  ihe  digesiion;  taken  in  large 
Quantitlps  It  cauiea  pain  a'nd  vonuiing  and  dark  urine,  eymploma 
dmilar  to  carbolic  add  pononiDg. 

Cnal  tar  ia  used  in  nudidne  aa  Pii  liqmija  trttmrwa.  From  it  ia 
made  Unur  puir  tatbma.  prepared  with  tincture  of  quillaia. 
Coal  tar  il  tartly  preseribed  for  iniemal  ute.  lis  oiernal  use  is 
bmllar  to  that  a  arood  tar:  the  lAqvtr  earbvmii  iOrr^rmt,  a  pro- 
piiaaty  ptifiiiTatkin.  owes  its  pnjpetties  chidly  to  tbe  comained 
phenpL  It  ia  uaed  in  walar  aa  a  kilun  for  skin  diiws.  and  alao  ia 
ci  whooping-cough,  croop  and  broochitifc 


b:rr:..-.ij': 


i>he«L'  ttiioaed 
aA^nhals  in  the  tn 


TARA,  VISCOUNTS  AND  BARONS— TARANTO 
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TABA,  VnOOmilB  AMD  BlROMS.  Tlie  ist  Viscouiit  Tan 
iru  TboDUS  Preston  (is^S^i^ss),  a  descendant  of  Sir  Robext 
de  Preston,  who  in  1363  purchased  the  hmds  of  Gormanston, 
Coi  lieath,  and  who  was  keeper  of  the  Great  Seal  in  Ireland 
some  yeois  later.  Sir  Robert's  great-grandson,  Robert  Preston, 
was  created  Viscount  Gormanston  in  X478;  and  the  latter's 
great-grandson  was  ChnsK^her,  4th.  Viscount  Gormanston 
(<L  i599)«  whose  second  son  was  Thomas  Prest<ni,  Viscount 
Tanu  llie  kttter  was  in  the  same  Irish  regiment  in  the 
Spanish  service  as  Owen  Roe  O'Neill,  and  distinguished  himself 
in  the  defence  of  Louvain  against  the  French  and  Dutch  in 
1635.  Betwe^  him  and  Owen  Roe  O'Neill  there  was  from 
the  fint  intense  Jealousy.  Preston,  who  was  appointed  general 
of  Leinster,  took  a  prominent  and  not  unstxxessful  part  in 
the  war  of  factions  that  raged  intermittently  hi  Ireland  from 
1642  to  1653.  In  1650  Charles  IL  while  in  exile  created 
falm  Viscount  T^ra;  and  after  his  departure  from  Ireland 
in  165a  he  offered  his  services  to  Charles  in  Paris,  where  he 
died  in  October  1655.  His  wife  was  a  Flemish  lady  of  rank, 
by  whom  he  had  several  children,  one  of  his  daughters  being 
the  second  wife  of  Sir  Phelim  O'NeilL  His  son  Anthony 
succeeded  him  as  2nd  Viscount  Tan,  a  title  that  became  ex- 
tinct <m  the  death  of  Thomas,  3rd  Viscount,  in  1674. 

In  1691  Mcinhart  de  Schombeig,  3Td  duke  of  Schomberg, 
second  son  of  William  III.'s  famous  general,  was  created  Baron 
Tara,  eari  of  Bangor,  and  duke  of  Leinster,  in  the  peerage  of 
Ireland,  all  of  which  titles  became  extinct  at  his  death  without 
sons  in  1719.  The  title  of  Baron  Tara  was  again  revived  in 
1806  in  favour  of  J<^n  Preston  of  Bellintcr,  Co.  Meath,  as  a 
reward  for  his  vote  in  favour  of  the  Union  in  the  Irish  House 
of  Commons,  in  which  he  sat  as  member  for  Navan.  At  his 
death  without  issue  in  1821,  the  peenge  became  extinct. 

TARA,  a  village  ct  Co.  Meath,  Ireland.  It  is  celebrated 
for  the  Hill  of  Tare,  well  known  through  Thomas  Moore's 
ballad,  and  for  many  centuries  a  royvl  residence  and  the  scene 
of  great  meetings  of  the  people.  The  hill,  upon  which  five 
highroads  converged  from  different  parts  of  Ireland,  is  about 
510  ft.  in  height,  and  stands  isolated.  On  its  summit  or  flanks 
are  six  nths  or  ciradar  earthworks,  the  largest  of  which, 
called  the  king's  nth  (rath-na-riogk)  encloses  other  works, 
among  which  is  the  Jorradh  or  meeting-place,  a  flat-topped 
mound.  On  this  (but  not  in  its  original  position)  stands  a 
pillar  stone,  which  has  been  held  to  be  the  stone  of  destiny 
on  which  the  Irish  kings  were  crowned.  An  oblong  enclosure, 
7SQ  ft.  in  length  by  46  ft.  in  breadth,  formed  of  earthworks,  with 
entrances  at  intervals  on  each  side,  represents  the  banquet- 
ing hall.  In  the  middle  of  the  3rd  century  a.d.  King  Cormac 
Mac  Art,  about  whom  there  are  many  records  in  connexion  with 
Tare,  is  said  to  have  founded  here  schools  of  military  science, 
law  and  Kterature.  In  the  time  of  St  Patrick  Tan  is  in- 
dicated as  the  chief  seat  of  druidism  and  idolatry,  and  in  or 
about  560  it  was  abandoned  as  a  royal  residence,  having  fallen 
under  the  curse  of  St  Ruadan.  In  980  the  Danish  power  of 
Meath  was  overthrown  in  battle  here;  in  1798  a  severe  defeat 
of  the  insurgents  took  place  here  (26th  of  May);  and  in  1843 
the  hill  of  Tare,  as  a  site  sacred  to  Irish  traditions,  was  the 
scene  of  one  of  Daniel  O'Connell's  mass  meetings  in  support  of 
the  repeal  of  the  legislative  union  (15th  of  August). 

TARAFA  I'Amr  ibn  ul-'Abd  ul-Bakri]  (6th  cent.),  Anbian 
poet,  who,  after  a  wild  and  dissipated  youth  spent  in  Bahrein, 
left  his  native  land  after  peace  had  been  established  between 
the  tribes  of  Bakr  and  Taghlib  and  went  with  his  uncle  Muta- 
lammts  (also  a  poet)  to  the  court  of  the  king  of  Hin,  'Amr  ibn 
Hind  (died  56^-9),  and  there  became  companion  to  the  king's 
brother.  Having  ridiculed  the  king  in  some  verses  he  was  sent 
with  a  letter  to  the  ruler  of  Bahrein,  and,  in  accordance  with 
the  instructions  contained  in  the  letter,  was  buried  alive.  One 
of  hir  poems  is  contained  in  the  Moallakai  {q.v.). 

His  diwan  has  been  published  In  W.  Ahlwardt's  The  Dhrans  of 
Ike  Six  Ancient  Arabtc  Poets  (London.  1870).  Some  of  hit  poems 
have  been  translated  into  Latin  with  notes  by  B.  Vandenhoff 
{fiorim,  189s).  (G.  W.  T.) 


TABAI,  or  Tesai  {{.$.  "  moist  land  "),  the  name  of  the  sub- 
montane strip  of  marshy  jungle  stretching  beneath  the  lower 
ranges  of  the  Himalaya  in  northern  India.  This  strip  may  be 
said  to  extend  roughly  from  the  Jumna  river  on  Uie  west  to 
the  Bnhmaputn  on  the  east,  though  the  term  is  now  o£Bdally 
confined  to  a  subdivision  of  Naini  Tal  district  in  the  United 
Prbvmces;  area,  776  sq.  m.;  population  {1901)  118,433. 
At  its  northern  edge,  where  the  waterless  forest  tnct  of  the 
Bhabar  ends,  a  series  of  springs  burst  from  the  surface,  and 
these,  increasing  and  uniting  in  their  progress,  form  the  numerous 
streams  that  huteiaect  the-Tarai.  The  Deoha  is  the  great  river 
of  the  Tarai  proper,  and  is  navigable  at  PiKbhiL  Elephants, 
tigers,  bean,  leopards  and  other  wild  animals  are  found.  Every- 
where it  is  most  unhealthy,  and  inhabited  only  by  tribes  who 
seem  piocrf  against  malaria.    A  hrge  portion  lies  within  NepaL 

TARAMTO  (anc.  Tarentum,  q.v.),  a  seaport  of  Apulia,  Italy, 
in  the  province  of  Lecce,  50  m.  from  that  town  W.  by  N.  by 
road,  and  68  m.  by  rafl  (44  m.  W.  by  S.  from  Brindisi).  Pop. 
(1901)  50,592  (town);  60,331  (commune).  The  city  proper 
Is  situated  on  a  rocky  island  56  ft.  above  sea-levd,  which  in 
ancient  times  was  a  peninsula,  the  isthmus  on  the  west  having 
been  cut  through  by  Ferdinand  I.  of  Aragon.  This  island 
separates  the  Gulf  of  Taranto  from  the  deep  inlet  of  the  Mare 
Piccolo,  and  is  sheltered  by  two  other  flat  islands,  San  Pietro 
and  San  Paolo;  the  latter  is  occupied  by  a  lighthouse.  This 
rock  is  the  site  of  the  citadel  of  the  ancient  town;  its  popula- 
tk>n  Is  confined  within  small  houses  and  narrow  streets.  The 
Strada  Garibaldi  along  the  Mare  Piccolo  is  inhabited  by  fisher- 
men whose  language  retains  traces  of  Greek.  The  cathedral, 
dedicated  to  San  Cataldo,  an  Irish  bishop,  dating  from  the 
nth  century,  has  externally  some  remains  of  Sarecenic  Gothic; 
internally  it  has  been  completely  modernized,  and  the  shrino 
of  the  patron  saint  has  been  termed  *'  an  orgy  of  rococo.'* 
Below  it  is  an  eariy  Christian  basilica  excavated  in  1901.  There 
is  a  fine  museum  in  the  former  convent  of  San  Pasquale  con- 
taining antiquities  unearthed  in  the  neighbourhood.  Adjacent 
is  the  Palazso  degli  Uffizi,  completed  in  1896,  containing  various 
public  offices.  To  the  south,  outside  the  Porta  di  Lecce,  is 
the  Citta  Nuova,  on  the  site  of  the  main  part  of  the  ancient 
town.  The  chief  industry  is  the  cultivation  of  oysters  in 
four  large  beds  in  the  Mare  Piccolo;  besides  oysters,  Taranto 
carries  on  a  large  trede  in  cosze,  a  species  of  latge  black  mussel,, 
which  is  packed  in  barrels  with  a  special  sauce.  The  other 
trades  are  olive-oil  refining,  barrel-making  and  soap-boiling; 
com,  honey  and  fruit  are  largely  exported.  Excellent  fish 
abound  in  the  Mare  Piccolo,  ninety-three  different  species 
being  found.  The  ebb  .and  flow  of  the  tide  is  distinctly  visible 
here',  Tarento  being  one  of  the  few  places  in  the  Mediterrenean 
where  it  is  perceptible.  In  1861  the  strategic  importance  of 
Taranto  was  recognized  by  the  Italian  government,  and  in 
1864  a  Naval  Commission  designated  it  as  third  maritime 
arsenal  after  Spezia  and  Venice.  Work  was  begun  on  the 
arsenal  in  1883  and  continued  as  the  finances  of  the  state  per- 
mitted; it  IS  capable  of  turning  out  new  warships  and  of  exe- 
cuting repairs  of  all  kinds  for  the  Mediterranean  squadron. 
The  arsenal  extends  for  a  mile  and  a  half  along  the  southern 
coast  of  the  Mare  Piccolo,  which  constitutes  its  chief  basin. 
The  receiving-dock  and  the  anchorage  for  torpedo  boats,  with 
its  wide  landing-stage,  form  dependencies.  The  dock,  655  ft. 
long,  130  ft.  wide  and  37  ft.  deep,  is  divided  into  two  compart- 
ments, each  capable  of  containing  a  full-sized  battleship,  and 
can  be  pumped  dry  in  eight  hours  by  two  600  h.p.  steam  pumps. 
The  Mare  Grande  is  connected  with  the  Mare  Piccolo  by  a  channel 
875  yds.  long,  large  enough  to  permit  the  passage  of  the  largest 
battleship;  the  channel  was  bridged  in  1887  by  an  iron  swivd 
bridge,  which  when  open  leaves  a  passage  way  196  ft.  broad.  In 
its  present  form  the  Mare  Piccolo  provides  a  well-sheltered 
anchorage,  36  ft.  deep  and  6325  acres  in  extent.  The  com- 
mercial harbour  lies  S.  of  the  nil  way  station  outside  the  Mare 
Hccolo.   In  1905  nearly*i  80,000  tons  of  shipping  cleared  the  port. 

In  927  Taranto  was  entirely  destroyed  by  the  Sarecens,  but 
rebuilt  in  967  by  Nicephonis  Phoq|s,  to  whom  is  due  the 
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coiutnKtion  of  die  bridge  over  the  chumcl  [a  the  K.W.  o(  the 
ton,  ud  ol  the  kqucduct  which  pissei  over  It.  The  town  wu 
tikcn  by  Kobut  Guitcaid  in  itAs.  Uis  md  Bohemoad  became 
prioce  of  the  Tern  d'OiruIo,  with  bii  capiul  here.  After  hit 
deUh  Rogci  II.  of  Sidiy  gave  It  to  hi)  ud  William  the  Bad. 
The  empeioi  Frederick  II.  encted  a  cutis  (Roos  Impenale) 
at  the  highest  poiat  of  the  aly.  Id  tjoi  Philip,  the  ion  of 
Chulea  U.  of  Anjou,  became  piinw  of  Taranto.  The  cutle 
datH  fiom  the  Ara^oneie  period.  The  taraotula  (m  below), 
iobabita  the  uaghbourhoDd  of  Taitsto.  The  wild  dance, 
called  teianldlii,  wai  aupposed,  by  caualng  penpiiatioii,  to 
diive  out  the  poiaoD  of  the  bite.  <T.  As.) 

TABAHTDLA,   >LricIly    qxalunc,   a    bcgc    quder   {Lycna 
faraniuia),     '  ■  '    -  ■       "-  '  -—  ■*■-  -  -'  '^    --■- 


(Tamilum)  ia  ^lUia,  at 


ccun  aod  where  It  vaa 
loimerly  bdieved  to 
be  the  ciUM  of  the 
malady     koowa      u 

■pider  belong!  lo  the 
family  Lycoaidae,  aod 

equaJiing  or  lurpasaing 

paiti  of  the  world, 
the  geniu  £;ycD  w  being 
almost  counopolilan 
in  diitributioo.  The 
taiaotuln,  like  all  ila 


and  speed  ol  foot.  It 
Uvea  <Ht  diy,  vell- 
draiocd  ground,  and 


Caiiodti, 
tarancub  In  Egypt. 


dy  but 


mogly  called    < 


s  the  orifice  of 


tbii  buTTOv  with  a  layet  ol  ^Ik,  and  lies 
until  the  tetuni  of  ipring.  It  abo  uses  Iha  hunow  as  a  safe 
retreat  during  moidting  and  guards  its  cocoon  and  young  la 
its  depths.  It  live*  lor  several  yeus.  The  male  is  approii- 
mately  the  same  size  aa  the  female,  but  in  neither  sei  doea 
the  length  ol  the  body  surpats  three-quarters  of  an  inch.  Like 
all  widen,  the  taoniula  possesses  poison  glands  in  its  jawa, 
but  there  Is  not  a  panicle  of  ttustwonby  evidence  that  the 
Kctelion  of  these  glanda  Is  more  virulent  than  that  of  other 
ipidets  of  Ibe  same  size,  and  the  medieval  belief  that  the  bite 

According  to  traditional  accounts  the  £rst  symptom  of  this , 
.  disorder  was  usually  a  slate  of  deplcsflon  and  lethargy.  From 
this  the  suSerei  could  only  be  roused  by  music,  which  eitited 
an  overpowering  deure  to  dance  until  the  performer  fell  to  ^ 
the  ground  bathed  in  profuse  perspiration,  when  the  cure,  at 
all  events  for  the  lime,  was  supposed  to  be  effected.  This 
mania  attacked  both  men  and  woman,  young  and  old  alike, . 
women  being  npre  susceptible  than  men.  It  was  also  coo- 
ajdered  to  be  highly  infectious  and  to  spread  rapidly  from 
person  to  person  unlil  whole  areas  were  affected.  The  name 
tarantella,  in  use  at  the  present  time,  applid  both  to  a  dance 
still  in  vogue  in  Southern  Italy  and  also  to  musiral  pieca 
resembling  in  their  stimulating  measures  those  that  were 
necesssry  to  rouse  to  activity  the  suScrer  from  titantism  In 
the  middle  aga.  lu  recent  times  the  term  tarantula  has  been 
applied  indiscriminately  to  many  dlBcrcnt  kinds  of  large  st^deti 
in  no  way  related  to  Lycoia  laraBltda;  and  lo  at  kast  one 
Arachnid  bcloofpag  to  a  distinct  order.  In  most  parts  of 
America,  for  eiample,  where  English  is  tpokcn,  ipede*  ol 
Aviculaiiidae,  oi  "  Biid-eiting  "  ipuien  of  vaiioui  genen,  ate . 


invtriibly  called  tanniulu.  Tlae  qilden  Ite  rtry  ■>■[£ 
larger  and  mote  venomoui  than  the  largest  of  the  Lycoaidte, 
and  in  the  Southern  states  of  North  America  the  speda  ol 
wasps  that  destroy  ihem  have  been  called  tarantula  hawks. 
In  Queensland  one  of  the  largest  local  spiders,  kfxowa  ai 
HeUonia  mmmiis,  a  member  of  the  family  Gubionidae,  bcus 
the  name  tarantula;  and  in  Egypt  it  was  »  common  practice 
of  the  British  soldieD  to  put  together ecorjnou  and  LarantuUs, 
the  latter  in  this  iDBtanoe  beans  qiecimena  of  the  large  and 
formidable  desert-haunting  Arachnid,  CaUtda  luioiii,  a  memlw 
of  the  order  Solifugae.  Slmltariy  in  South  Africa  species  <rf 
the  genus  Soipuga,  another  member  oi  the  Solifugae,  were  em- 
pbycd  for  the  same  purpose  under  the  name  tarantula.  Finally 
the  name  TaraxiHla,  In  a  Kieatific  and  syslemalic  teose,  was 
£nt  given  by  Fibridus  to  i  Ceyfenese  spedes  of  aoiblypygotis 
Fedipdpi,  still  iometima  quoted  ui'iryniufiinino.  (K.l.F.) 

TARAPACA,  a  noitbeiD  province  of  Chile,  bounded  N.  by 
Tacna,  £.  by  Bolivia,  S.  by  Aniofagaaia,  and  W.  by  the  PadAc. 
Area  i8,ij>  «].  ■n.  Pop.  (iStii)  B9,;si;  (igoi,  estimated) 
ioi,ioj.  It  is  p«rt  oC  the  lainleas  desert  region  of  the  Pacific 
coast  of  South  America,  and  It  absolutely  without  water  eicepa 
at  the  base  of  the  Andes  where  streams  flow  down  into  the  sands 
and  are  lost.  In  some  of  these  places  there  is  vegetation  and 
water  enough  lo  support  small  aettleruenta.  The  wealth  ol 
Tarapac&  is  in  its  immense  defxuJta  of  nitrate  of  soda  (found  on 
the  Fampa  de  Tamatugal,  a  broad  dewrt  plateau  belw«n  (he 
coast  range  and  the  Ands,  which  has  an  elevation  of  about 
3000  ft.).  The  mining  and  preparation  of  nitrate  of  soda  for 
eaport  maintain  a  large  population  and  engage  an  immenae 
amount  of  capital  Silver  ia  mined  in  the  vicinity  of  Iqulqus, 
the  cajntaL  The  ports  of  the  province  are  Pissgua,  Iquique 
and' Patlllos,  (ram  which  "  nitrate  isilwiys  "  run  inland  to  the 
depositi.  Tarapacfc  was  ceded  to  Chile  by  Peru  after  the  war 
of  iSjg-iSBi,  and  was  ocganiied  as  a  province  in  1S84. 

TABARB,  a  town  of  east-central  France,  la  the  department 
of  Rhone,  «i  the  Tordine,  iS  m.  W.N.W.  of  Lyons  by  rail. 
Pop.  {1906)  11,643.  It  is  the  centre  of  a  region  engaged  in 
the  produciioa  of  muslins,  lulctans,  embroIdFry  and  silk-plush, 
and  in  printing,  bleaching  and  other  subsidiary  processes.  TiU 
1756,  when  the  manufacture  ol  muslins  was  introduced  ftom 
Switzerland,  the  town  lay  unknown  among  the  Beaujolals 

crodiet  embroideries  was  introduced  at  the  end  of  the  ifith 
century;  at  the  beginning  ol  the  19th  figured  stuffs,  </pca^ 
works  and  aephyrs  wen  first  produced.  The  manufacture 
of  silk-plush  for  hats  and  machine-made  velvets  was  Set  up 
towards  the  end  of  the  19th  centuty.  A  busy  trade  is  carriect 
on  In  com,  cattle,  linen,  bonp,  thread  aiHi  leather. 

TIBASCOM,  a  town  ol  south-eastern  Fiance,  in  the  depart- 
ment  ol  Bonche^u- Rhone,  61  m.  N.W.  of  Maneillcs  by  ralL 
PopL  (1906)  town,  544.7;  commune,  8971.  Tarascon  Is  slluatcd 
on  the  left  E>ank  ol  the  Rhone  f^poaile  Beaucaire,  with  which 

The  church  of  St  Martha,  built  in  1187-97  on  ihe  ruins  of  a. 
Roman  temple  and  rebuilt  in  1379-1449,  has  a  Gothic  spm^ 
and  many  interesting  pictures  In  the  interior.  Of  the  original 
building  (here  remain  a  porch,  and  a  side  portal  flanked  by 
marble  columns  irith  capitals  like  those  of  5l  Tnqjhimus  at 
Aries.  The  fonner  leads  to  (he  cryp(,  where  are  the  tombs 
of  Sl  Haitha  (1A5S],  Jean  de  Cossa,  governor  of  Frovence  under 
King  Reni,  and  Louis  IL,  king  of  Provence.  The  castle, 
picturoquely  situated  on  a  rock,  was  begun  by  Count  Louis  IL 
in  the  iith  caniuy  and  finished  by  King  Rent  In  the  15th.  It 
contains  a  (urtet  stair  and  a  chapel  entrance,  which  are  charm- 
ing eivnples  of  I5th-cen(u^  architecture,  and  £ne  nxndcn 
calings.  The  building  Is  now  used  as  a  piison.  The  h6id-de- 
vOle  dates  from  the   i;th  century.    The  civil  court  "f  ihe 

Ktolkd  AHea  saosaaes  are  made  here,  and  there  is  Irade  in  fniit 
and  eariy  vegetabJet.  In  rirfnrtn  it  Tarmcm  Alphonse  Daudet 
has  saliiiied  the  provindal  life  of  Tarascon.    Its  UBcvcnlfulnua 


b  (tiM  by  the  fair  <if  Bcaaoln,  and  tt  lUcd  to  bs  fhe 
■MM  ol  the  tire  fCtcs  rd  I*  Tuuiiuc,  the  tatter  in  cdebtBlion 
of  St  Mutbt'i  d«Uv«nnce  of  the  (own  fnm.  a  legenduy 
moMtec  ol  tbu  tame.  King  Kent  pRaided  b  1469,  aiiit  grand 
ubibilieiM  ot  aBtume  and  iIdbed  menHDKs  talie  pUtz 
dgring  the  two  daya  ol  the  fesliviL  Tinscon  wsi  oti^tally 
*  KUleiMM  oi  the  MasalioU,  built  on  in  itland  of  tbs  Rbonc 
Tbe  Diedieval  caiik,  Kbcie  Pope  Urbui  U.  lived  in  1096,  ma 
built  on  (be  niins  oi  a  Roman  (Amp.  The  inhabjlants  of 
Tamcon  pmovad  the  munidpal  inUitvliona  granted  them 
by  (he  Romaio,  and  of  the  absolute  power  claimed  l^  the 
cmmuof  Provence  (hey  only  recognited  tbe  rights  of  Hvereignly. 
TstaMon  played  a  bloody  pan  in  Ihe  White  Tertoi  of  iSij, 

TARAZACDM,  the  name  uiuaUy  applied  in  medical  practice 
U)  the  comttwa  dandelim  (4.1.)' 

TUBBU,  eiminfO  O.  (iMi-  ],  AmeiiCBn  aitiat,  was 
bom  at  Weat  Gnxon,  Mais.,  on  the  16th  of  AprS  1S6].  He 
wu  a  pupil  at  the  ichoc^  ot  the  fioatoa  Museum  ol  fine  Arti 
and  o[  Boulanger  and  Leiebvie,  Paiii,  uid  beone  a  diuln- 
guabed  painter  of  tlie  tandscape,  of  Ihe  figure,  and  of  pottialta, 
winning  varioui  important  ptiics  (md  medib  at  eihlbilions. 
In  TooiS  he  wai  elected  a  National  Academician,  baida  being 
■  mcrabei  oi  the  Ten  American  Piinten,  uid  be  becume  ia- 
Mructor  ol  painiing  in  the  Boalon  Museum  of  Fine  Art*. 

TABBERT,  a  &dung  Tillage  at  tbe  head  of  EaM  Loch  Tai- 
bert,  an  arm  of  the  lea  on  tbe  ireM  ahore  of  the  moulh  of  Loch 
Fyne,  AigylUhiie,  Sootknd.  Fop.  (1901)  1697.  The  huboui, 
though  it  hse  a  narrow  eouance,  ia  atsolutely  aafe  and  can 
ahdter  the  whole  ol  Ibe  Lodi  Fyne  fiahing  "    -      ■"       '      ■ 


TARAXACUM— TARDlGRADft  +17 

the  oonoti  ol  Bigorre,  of  which  Tarbei  waa  capital,  bcjog  bnitcd 
to  the  quarter  of  the  town  where  their  cailk  waa  built.  Tbe 
English  held  the  town  from  ij6o  to  1406.  In  1(^9  l^hes  wis 
burnt  by  Gabriel,  count  d  Montgomery,  and  llu  inhabituits 
were  drivoi  out.  This  bsfipcsfd  a  second  titne,  hut  in  Augutt 
IS7D  the  peace  of  St  Cenniin  allowed  them  10  return.  Subse. 
tpiently  Terbcs  was  levenl  times  taken  and  re-tahen,  and  ■ 


It  i  n 


village.  The  coeat  of  the  bay  is  rocky  and 
with  young  fira,  the  Tillage  itsetl  being  quite  a  pretty  place. 
The  heiring  fishery-including  I  luge  trade  in  curing— fomis 
the  only  indnstiy.  The  parish  church  orcupics  a  line  ijtuailon. 
Orertookiag  the  harbour  are  tbe  ruins  of  a  castle  buQl  by 
Robert  Bruce  in  ijit.  Tbe  isthmua  connecting  the  districts 
ot  Knapdale  and  Kintyre  is  little  more  thin  one  mile  wide, 
and  boats  used  once  to  be  drugged  across  to  the  bend  of  West 
Loch  Tatbert,  a  narrow  sea  k>cb  nouly  ten  mlla  king.  A 
proposal  In  cut  a  carutl  across  to  shorten  the  sail  to  Islsy  and 
jura  has  nerer  proercssed  f  lUiher. 

TABBE&.  a  town  of  aosIh.westem  France,  lapltsl  of  the 
department  of  Hauto-PyrfnCa,  qS  m.  W.S.W.  of  Toulouse  on 
the  Soulhefn  ndlway.  Pop.  (i((o6)  town,  jo,866;  tommune, 
i;J6o.  Tarbes  is  situated  in  a  beautiful  and  fertile  pUIn,  In 
•full  view  of  Ibe  Pyrenees,  on  the  left  Innk  of  the  Adour,  ttcesins 
from  which  Bit  condnned  through  all  patli  of  the  town.  The 
lines  of  the  Southern  riQway  from  Morceni  10  Bagnirtnle- 
Bigorre  and  Lourdea  and  from  Toulou&e  to  Bayonne  cross  here. 
Chief  anwng  tbe  many  open  spaces  ti  the  Jardin  Msssey 
(35  aftes),  given  to  his  native  town  bye  director  of  the  gardens 
ol  Versailles  and  containing  a  museum  of  sculptures,  palntmgs 
and  antiquities.  Near  a  small  lake  stands  a  dotsler  (ijih 
century)  Iranslcrred  from  the  abbey  of  St  Sever-de-Rnaian, 
■4  Di.  V.E.  of  Torbes,  and  a  bust  of  Ttifophile  Canticr,  a  native 
of  Tarbo.  The  architecture  oi  the  cathedral,  Noire  Dame  de 
la  S£de,  is  heavy  and  unpleaslng,  bat  the  cupola  oi  Ihe  transept 
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itury),  th 


13th  CI 


/,  in  the  north  ti 


worthy  of  notice.  There  b  tiaa  a  modemued  CiraisHte  dnrc 
orig;iiia]Iy  built  in  tbe  rjth  century.  Tttbes  is  a  weli-kiww 
centre  for  the  breeding  of  Anglo-Anfaisn  horses,  much  use 
by  light  cavalry;  and  its  stud  Is  the  most  Important  in  Ihe  soul 
of    France.     The   induslriil  cstablishnieDti  Include  tannarie! 


Il-known  tace-meelui^  are  held  01 
Laloubire  course. 

Under  the  Roman  dominion  Turba,  which  via  about  t 
S.E.  of  Ibe  preacnt  town  ol  Tarhes,  was  the  cajrilal  ol 
Bigcniones,    one   of   the   alalea   of    Novempopulania, 
bishopric  of  Tarbes  dales  from  the  5th  century,  and  in  fi 
times  iu  bishops  hdd  the  d>ief  tempofal  aulhoriiy,  ihi 


refoTci 


in  Spain,  but  in  1 594  Ihe  tnembere  of  the  League  were  finally 
eipdled.  The  Figliih,  under  Wellington,  gained  a  victory 
over  Ihe  French  near  Tarbes  in  1814. 

TARBUIH  (Arab  larbiiik),  the  dose-fitling,  flat-topped  and 
biimless  cup,  in  shape  like  s  truncated  cone,  ntade  of  fdt  or 
doth,  worn  by  Mabommedan  men  throughout  the  East  <sther 
as  a  sepanlc  headgear  or  forming  the  inner  pert  of  the  (urbsn. 
It  1*  worn  as  Ihe  badge  of  a  Turkish  subject  in  Turkey  and 
Egypt,  where  tt  is  red  In  colour  with  a  black  or  blue  silk  taaaeL 
II  is  the  ssme  ss  the  "  fei "  (see  the  plate  illuitntions  to  Inot*: 
( laiUn  Caslamt]. 

TAKDB,  fiABRlBL  [>S43-I9a4),  French  sodolo^,  was  bom 
at  SarlsE  (Dordogne)  In  liA3'  Entering  ibe  legal  profescion, 
he  was  for  some  time  a  juge  d'instnictlon  in  his  native  town, 
becoming  afterwards  head  of  Ihe  statislicil  department  of  the 
ministry  of  justice.  He  also  held  the  professorship  of  modem 
phiksophy  at  the  Colljge  de  France  in  Paris,  and  was  elected 
a  member  of  the  Acadtmle  dea  sdencB  moiska  «t  politiquea 
in  ivo.    Attracted  to  the  study  of  criminology  by  the  oppor. 


aubject,  while  at  the  same  time  he  made  striking  and  original 
deductvns  of  hia  own.  Special  reference  may  be  made  to  his 
theory  of  "imitation'  as  outlined  in  Ltl  Lois  dl  I'imilaliim 
(iSpa),  and  further  daborated  In  Lopqite  mdtU  (1895).  He 
also  wrote  L'Ofinim  e(  la  /sub  (looi);  £u  Tranijartxaliimt 
dn  dreU  (1894);  Lea  Tramformatimi  du  pntteir  I1S99);  LV^ 
poiillim  imiivieSe  (181)7)  and  Psycluiogie  tanamiqut  (tgoi; 
Eng.  insa,.  Social  Laos,  iggg).    He  died  in  Paris  in  t904. 

See  bibllDeraphy  of  the  eodological  writings  of  Tarde  In  M.  M 
Davis,  Piycholorical  fntrrprtlaliens  0/  Sxifly  (Columbia  Univeraity 
Pica,  im) ;  ebo  A-  Matagrla,  La  Fsyduhiit  nxJpIt  it  Seind 
Tai^  (Paris.  1 910). 

TARDIBRADA,  apparently  Arthropodous  animals  whose  re- 
lationship to  Ihe  great  chiases  of  this  sub-kingdom  is  mashed 
by  degenerative  modificatHHi.  They  are  microscopical  in  sire 
and  live  in  damp  moss  or  water.  The  body  fs  elongated  and 
furnished  with  four  pairs  of  short,  unjointed,  slump-like  legs, 
esch  terminaled  by  a  pair  of  daws.  The  legs  of  ihe  posieriot 
pair  project  from  the  hinder  eilremiiy 
of  the  body  and  the  anus  opens  between 

posit  e  end  anf 
stylets,  loMls  i 


with  a  . 
»ophagu3,  into 


salivary    glands    open.  ■  Behind    this 
point  there  is  s  muscular  pharyni  or    ' 
giirard,  which  mminunicales  with  Ihe 
wide   intestinal   tract.    No   organs  of 

but  the  nervous  system  Is  well  de- 
veloped, and  consists  of  a  pair  of 
ganglia  corresponding  with  the  limbs 
and  connerled  by  longitudinal  commis- 
suraJ  chords.  Anteriorly  these  chords 
embrace  the  oesophagus  and  unite  Kith 
the  cerebral  mass  which  Innervates  the 
pair  of  eyes  when  present.    The  sexes  j 

rnled  by  a  pair  of 


end  of  Ihe  a 


loEiIher 


The  Tardigrada  h 

been  regarded  as  degenerate  Acari  lar^ly  on  account  of  I 

(our  pairs  of  imbutatDry  liml»,^which  is  considi 
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TARE  AND  TRET— TARGET,  G.  J.  B. 


to  be  an  Atachnidan  characteristic.  But  they  cannot  be  affiliated 
with  this  order  on  account  of  the  total  suppression  of  the  ab- 
domen«  of  their  hermaphroditism  and  of  the  communication  that 
exists  between  the  generative  organs  and  the  alimentary  tract. 
These  last  characteristics  also  separate  them  essentially  from 
the  Pycnogonida,  some  members  c^  which  resemble  them  to  a 
certain  extent  in  having  only  four  pairs  of  limbs,  no  gnathitcs, 
no  respiratory  organs,  a  ganglionated  ventral  nervous  system, 
and  the  abdomen  reduced  to  a  mere  hidiment  ptojccting 
between  the  last  pair  of  legs. 

Several  genera  and  species  of  Tardigrada  have  been  described, 
perhaps  the  best  known  being  Macrobiatus  sckaltMu  and  Mil- 
nesium  lardigradum.  (R*  I.  P*) 

TARB  AND  TBET,  in  commerce,  allowances  or  deductions. 
Tare  is  an  allowance  made  from  the  gross  weight  of  goods  for 
the  box,  bag  or  other  wrapping  in  which  the  goods  are  packed. 
It  may  be  realf  i.e.  representing  the  actual  weight  of  the  wrap- 
ping; customary t  when  a  uniform  or  esublished  rate  is  allowed; 
average,  when  one  or  two  packages  among  several  are  weighed, 
and  the  mean  or  average  of  the  whole  taken;  or  super-tare,  an 
additional  allowance  when  the  package  exceeds  a  certain  weighL 
Tret  is  an  allowance  of  4  lb.  in  every  104  lb.  of  weight,  made  as 
compensation  for  loss  by  waste.  "  Tare  "  comes  through  the 
Fr.  tore,  cf.  Sp.  tara,  from  Arab,  (arka,  lark,  throwing,  casting— 
the  word  meant  originally  loss,  that  which  is  thrown  away; 
"  tret  *'  is  an  adaptation  of  Fr.  traite,  Lat.  trakere,  to  draw, 
and  meant  a  draught,  transportation,  also  a  payment  on  ex- 
ports, an  allowance  on  exportation. 

TABENTUM  (Gr.  rdpas),  a  Greek  city  of  southern  Italy 
(mod.  Taranto,  q.v.),  situated  on  the  N.  coast  of  the  gulf  of  the 
same  name,  on  a  rocky  islet  at  the  entrance  to  the  only  secure 
harbour  in  it.  It  was  a  Spartan  colony  founded  about  the  close 
of  the  8th  century  b.c.  (Jerome  gives  the  date  708)  to  relieve 
the  parent  state  of  a  part  of  its  population  which  did  nbt 
possess,  but  claimed  to  enjoy,  full  civic  rights.  Legend  repre- 
sents these  Partheniae  (so  they  are  called)  as  SparUns  with  a 
stain  on  their  birth,  but  the  accounts  are  neither  clear  nor  con- 
sistent, and  the  facts  that  underlie  them  have  not  been  cleared 
up.  The  Greeks  were  not  the  first  settlers  on  the  peninsula: 
excavations  have  brought  to  light  signs  of  a  pre-Hellenic  settle- 
ment. To  the  Greeks  Taras  was  a  mythical  hero,  son  of 
Neptune,  and  he  is  sometimes  confounded  with  the  oecist 
(official  founder)  of  the  colony,  Phalanthus.  Situated  in  a 
fertile  district,  especially  famous  for  olives  and  sheep»  with  an 
admirable  harbour,  great  fisheries  and  prosperous  manufactures 
of  wool,  purple^  and  pottery,  Tarentum  grew  in  power  and 
wealth  and  extended  its  domain  inland.  Even  a  great  defeat 
by  the  natives  in  473  b.c.,  when  more  Greeks  fell  than  in  any 
battle  known  to  Herodotus,  did  not  break  its  prosperity,  though 
it  led  to  a  change  of  government  from  aristocracy  to  democracy. 
A  feud  with  the  Tburians  for  the  district  of  the  Siris  was  settled 
in  432  by  the  joint  foundation  of  Heraclea,  which,  however, 
was  regarded  as  a  Tarentine  colony.  In  the  4tb  century 
Tarentum  was  the  first  city  of  Magna  Graecia,  and  its  wealth 
and  artistic  culture  at  this  time  are  amply  attested  by  its  rich 
and  splendid  coins;  the  gold  pieces  in  particular  (mainly  later 
than  360)  are  perhaps  the  most  beautiful  ever  struck  by  Greeks 
(see  Numismatics).  In  the  second  half  of  the  century  Tarentum 
was  in  constant  war  with  the  Lucanians,  and  did  not  hold  its 
ground  without  the  aid  of  Spartan  and  Epirote  condoUieru 
Then  followed  war  with  Rome  (281)  in  consequence  of  the 
injudicious  attack  of  the  mob  on  the  Roman  fleet  in  the  harbour 
of  Tarentum  and  on  the  Roman  garrison  at  Thurii,  the  expedi- 
tion of  Pyrrhus,  whom  Tarentum  summoned  to  its  aid,  and  at 
length,  in  272,  the  surrender  of  the  city  by  its  Epirote  garrison. 
Tarentum  retained  nominal  liberty  as  an  ally  of  Rome.  In  the 
Second  Punic  War  it  went  over  to  Hannibal  in  212,  and  suffered 
severely  when  it  was  retaken  and  plundered  by  Fabius  (209), 
who  sold  thirty  thousand  citizens  as  slaves.  After  this  it  fell 
into  decay,  but  revived  again  after  receiving  a  colony  in  1 23  B.C., 

'  LaiVe  heaps  of  the  shells  of  the  wwex^  or  purple-yielding 
musael.  were  visible  on  the  shore  before  the  extension  o(  the  artenal. 


which  reoefved  the  name  of  Noptuaia*  In  the  time  of  AvgustiU 
it  was  essentially  Gredc  and  a  favourite  place  of  resort  (Horace, 
Od.,  tii,  5,  53),  but  it  diedined  afterwards.  Belisarius  ordered 
it  to  be  le-fortified,  but  it  was  sooo  taken  by  Totila,  who  made 
it  his  treasure  store.  After  his  defeat  by  Narses,  it  was  sold 
to  the  Byzantine  Empve  by  its  Gothic  governor. 

One  of  the  most  interesting  discoveries  of  reeeut  yean  has 
been  that  of  a  terramara  on  the  so-caUed  Soogllo  del  Tonno  on 
the  N.W.  of  the  town,  which  in  its  type  and  in  the  character 
of  the  objects  found  there,  is  exactly  identical  with  the  Urrematt 
of  the  Po  valley.  It  seems,  however,  to  be  an  isolated  coloi^, 
and  not  to  prove  a  parallel  development  in  north  and  south 
Italy  (T.  E.  Peet  in  Papers  of  Ike  BrUisk  School  ai  Rome,  iv., 
1907,  285).  Almost  the  only  relic  of  any  building  of  the  Greek 
city  is  a  part  of  a  Doric  temple  on  the  island — ^which  the  modem 
town  occupies — two  fluted  columns,  with  a  k>wer  diameter 
of  6)  ft.,  and  a  height  of  28  ft.,  and  some  fragments  of  the 
entablature,  belonging  probably  to  the  beginning  of  the  6th 
century  B.C.,  so  that  this  is  one  of  the  earliest  extant  Doric 
temi^es.  The  condition  of  the  site  was,  however,  different  in 
ancient  times;  the  rock  occupied  by  the  modem  town  was,  it 
is  true,  the  citadel,  but  was  connected  with  the  land  to  the  west 
by  an  isthmus,  which  was  only  cut  through  by  Ferdinand  I. 
of  Aragon;  and  it  was  also  a  good  deal  less  extensive.  The 
line  of  the  walls  which  defended  the  city  on  the  east  (land)  side 
has  been  traced,  and  a  few  remains  of  well-cut  blocks,  with 
Greek  masons'  marks,  still  exist.  In  the  centre  of  the  Agora 
was  the  huge  bronze  Zeus  by  Lysippus,  and  facing  on  to  it 
the  noiKiX^,  or  painted  portico,  with  pictorial  representations 
of  the  life  of  Phalanthus,  and  the  foundation  of  the  city,  and 
the  museum.  There  was  also  a  fine  gymnasium  and  other 
buildings  mentioned  by  classical  writers.  Strabo's  description 
of  the  site  (vi.  3,  i)  is  a  good  one.  Of  all  these  stracturcs  no 
traces  remain.  The  Roman  amphitheatre,  on  the  other  hand, 
and  remains  of  Roman  baths  by  the  seashore,  have  been  found; 
the  former  perhaps  occupies  the  site  of  the  ancient  theatre,  in 
which  the  Roman  ambassador  was  received  in  281  B.C. 

Three  fine  mosaics  of  the  Roman  period  were  found  in  the 
remains  of  a  house  in  1899,  and  transported  to  the  museum 
(A.  Avena,  MonumenU  delP  Italia  Meridiouale,  Naples,  r903, 
239).  A  fine  silver  jug  and  drinking-horn,  found  in  Tarentum 
in  1889  (now  in  Triest)  are  illustrated  by  A.  Puschi  and  F. 
Winter  in  Jahreshefte  des  Osterr.  Arch,  Jnstituts,  v.  (1902)  112. 
Other  silver  vessels  found  in  1896  are  in  the  important  locai 
museum  (G.  Patroni  in  Notizie  degli  seavi,  1896,  376),  and  at 
Bari  (M.  Mayer,  ibid.,  1896,  547).  All  seem  to  belong  to  the  4tb 
century  B.C.  To  the  N.W.  of  the  town  along  the  Massafia 
road,  neolithic  tombs  and  a  fine  Greek  hypogaeum  in  masonry 
were  discovered  in  1900.  (T.  As.) 

TARENTUM,  a  borough  of  Allegheny  county,  Pennsylvania, 
U.S.A.,  on  the  Allegheny  river,  about' 20  m.  N.E.  of  Pittsburg. 
Pop.  (1890)  4627;  (1900)  547a  (1x73  being  foreign-bom)  ;(i9io) 
7414.  Tarentum  is  served  by  the  Pennsylvania  railway  and 
by  an  electric  line  connecting  with  Pittsburg.  Among  mami- 
factures  are  plate  glass  and  bottles,  table  ware,  paper,  bricks^ 
iron  and  steel  articles,  and  steel  sheets  and  billets.  Coal 
mining  is  an  important  industry,  and  the  borough  is  supplied 
with  natural  gas.  Tarentum  was  first  settled  in  1796,  was  laid 
out  in  1829  at  the  direction  of  Henry  Marie  Brackenridge 
(1786-1871),*  who  by  marriage  had  come  into  possession  of  the 
site,  and  it  was  incorporated  as  a  borough  in  1842.  The  first 
glass  manufactory  was  established  in  1672. 

TARGET,  GUI  JEAN  BAPTISTS  (1733-1807).  French  lawyer 
and  politician,  was  bom  in  Paris  on  the  X7th  of  December  1733. 

•Brackenridge  was  a  prominent  lawyer,  a  native  of  Pittsburg, 
who  practised  m  Maryland.  Missouri  and  Louisiana,  wasa  district 
judge  in  Louisiana  in  1812-1814.  secretary  of  the  U.S.  commis- 
sion sent  to  SoOth  America  in  1817,  U.S.  judge  for  the  western 
district  of  Florida  from  1821  to  1832,  when  he  returned  to  Penn- 
sylvania, and  the  author  of  a  Voyage  to  South  America  in  iSlJ-lSiB 
(1820).  a  History  of  the  Late  War  between  the  United  Stales  and  Great 
Britain  (1B17),  Reeollections  of  Persons  and  Places  in  the  West  (1834), 
1  and  a  HiOory  of. the  We^eru  Insurrectiou  (1859). 
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He  acqaind  a  great  taputttion  as  a  lawyer,  less  by  practice  In 
the  courts  than  in  a  consultative  capacity.  He  strenuously 
opposed  the  "  parkment  Maupeou,"  devised  by  the  Chancellor 
Maupcou  to  replace  the  old  judiciary  bodies,  and  refused  to 
plead  before  it.  He  was  counsel  for  the  cardinal  de  Rohan  in 
the  affair  oC  the  Diamond  Necklace  {qjo.}.  In  1785  he  was 
elected  to  the  French  Academy.  In  1789  be  was  returned 
as  one  of  the  deputies  of  the  Third  Estate  in  Paris  to  the  states- 
general,  where  be  supported  all  such  revolutionaiy  measures  as 
the  union  of  the  orders,  the  suspensive  veto,  the  civil  constitu- 
tion of  the  clergy,  &c.  His  txcessive  obaity,  which  in  the 
Constituent  Assembly  made  him  the  butt  of  the  Royalists,  had 
prevented  him  from  practising  at  the  bar  for  some  years  before 
1789,  and  when  Louis  XVI.  invited  htm  to  undertake  his  de- 
fence he  excused  himself  on  this  ground.  At  the  same  time 
be  published  in  1792  some  Obftnaiions  in  extenu^ion  of  the 
action  of  the  king,  from  the  cmtttitutional  point  of  view, 
which  in  the  circumstances  of  the  time  argued  much  courage. 
For  the  rest,  he  took  no  part  in  public  affairs  during  the  Terror. 
Under  the  Direaory  he  was  made  a  member  of  the  Institute 
(1796)  and  of  the  Court  of  Cassation  (1798).  He  lived  to  colla- 
borate in  the  earlier  stages  of  the  new  criminal  code.  Among 
his  writings  may  be  mentioned  a  paper  on  the  grain  trade  (1776) 
and  a  MimMre  4ur  VHat  des  Proteslani*  tn  France  (1787)*  in 
which  he  pleaded  for  the  restoration  of  civil  rights  to  the  Pro> 
tcstants. 

See  Victor  du  Bled.  "Les  avocats  et  I'Acad^ie  Francaisc."  in  the 
Grand  Reoiu  (vol.  ii.  1899):  H.  Moulin.  U  Pahis  4  I'AcadhnU: 
Target  et  son  fauteuil  (Paris,  1884):  P.  Boelloche.  Un  aeocai  an 
t^^  sOcle  (Paris.  1893). 

TARGET,  a  mark  to  shoot  at.  so  called  from  its  resemblance 
in  shape  to  the  "  targe  "  or  small  round  shield,  particularly 
the  rcnind  wood  and  leather  bucdcler,  with  metal  bosses,  and 
long  spike  protruding  from  the  central  boss,  which  was  carried 
by  the  Highland  clans;  at  the  back^was  a  leathern  sleeve  in 
which  the  kft  arm  was  inserted.  In  the  17th  century,  as  body 
armour  ceased  to  be  used,  the  infantry  soldier  often  carried  a 
Kght  shield  of  various  forms  which  was  known  as  a  "  target," 
which  is  a  diminutive  of  targe;  such  soldiers  were  known  as 
"  targetecrs."  "  Targe  "  is  a  word  that  has  been  the  subject 
of  much  etymological  discussion.  On  the  one  hand  is  found 
the  O.E.  targe^  with  hard  g,  a  shield,  cf.  Icel.  targa^  shield, 
target,  and  O.H.  Ger.  targa,  frame,  side,  border;  on  the  other 
is  Fr.  targCy  Sp.  and  Port,  iarjaf  Ital.  targCf  buckler,  shield.  The 
soft  and  hard  ;'s  point  to  two  distinct  words.  In  Sp.  and 
Port.,  is  found  adarga,  a  square  target  or  buckler,  which  is  an 
Arabic  word,  al  darkat  or  darakat,  a  leather  shield.  The  O.E. 
and  Icel.  words  can  hardly  have  come  from  an  Arab,  source, 
and  the  relation  between  the  two  words  is  an  etymological 
puzzle  (see  Skeat,  Elym.  Did.,  1910).  The  target  as  a  mark 
to  shoot  al  Is,  for  archery,  a  circular  canvns-covcrcd  frame 
stuffed  with  straw  and  marked  with  concentric  rings  surrounding 
the  centre  or  bull's-eye.  For  shooting  with  the  rifle  the  target 
is  usually  square,. 

In  the  days  of  the  smooth-bore  musket,  and  for  many  years 
after  the  introduction  of  small  arms  of  precision,  the  targets 
used  in  musketry  training  were  of  a  "  match  "  and  not  a 
*'  service "  character.  The  target  was  white  with  a  black 
bulVs-cye  (counting  5  points)  and  two  rings,  invisible  to  the 
firer,  called  the  "  inner  "  and  the  "magpie,"  and  scoring  4  and 
5;  the  rest  of  the  target  was  called  the  "  outer  "  and  counted 
2  points.  This  system  was  the  basis  of  all  match  shooting, 
whether  with  match  or  service  rifles,  and  (with  the  trifling 
difference  that  the  bull  counted  4,  the  inner  3  and  the  magpie 
and  outer  alike  a)  it  was  followed  in  military  range  practice. 
For  collective  fire  regular  rows  of  black  silhouettes  on  white 
screens  were  employed.  These  were  a  compromise  between 
buOVeye  and  service  targets  which  possessed  the  virtues  of 
ntither.  But  after  the  S.  African  war  bull's-eye  practices  were 
eliminated  from  the  musketry  course  of  the  British  army,  and 
in  the  musketry  regulations  of  1909  they  were  restricted  to 
the  earliest  stages  of  recruits'  training  and  trained  soldiers' 


"  refresher "  counei.  The  use  of  the  buU's-eye  to-day  is  to 
teach  the  soldier  to  shoot  uniformly,  that  is,  to  "  group  "  his 
shots  closely.  The  position  of  his  shot  group  with  reference 
to  the  bull's^ye  does  not  matter;  if  his  group  is  comprised 
within  a  6  or  12-inch  ring  (at  100  yards  range)  he  is  pas^d  on 
to  more  advanced  practices  at  service  targets.  The  latter  are 
no  h>nger  coloured  black-and-white,  but  are  of  the  dull  colours 
which  are  met  with  in  the  field,  either  brown  hcad-and-shoulders 
painted  on  a  green-grey  canvas  background  or  brown  silhouettes 
held  up  against  the  face  of  the  stop-butt.  The  National  Rifle 
Assodation  in  1910  followed  the  lesid  of  the  War  Office  to  some 
extent  as  regards  the  targets  used  at  the  Bisley  meeting  in 
'*  service-rifle  "  competitions.  For  collective  practices  at  the 
more  important  military  stations  large  areas  of  ground  are 
prepared  with  silhouettes  in  entrenchments,  dummy  guns,  &c. 
Mechanical  "  running-man  "  and  "  disappearing  "  targets  are 
also  used  for  training  in  snap-shooting  and  rapid  fire.  The 
target  used  in  naval  gunnery  is  a  large  floating  frame  of  timber 
either  fixed  by  buoys  or  anchors  or  towed  at  a  distance  by  a 
veuel  (see  Ordnance:  §  Naval  Gunnery). 

TARQUIL  The  Targums  are  the  Aramaic  translations--or 
rather  paraphrases— of  the  books  of  the  Old  Testament,  and,  in 
their  earliest  form,  date  from  the  time  when  Aramaic  superseded 
Hebrew  as  the  spoken  language  of  the  Jews  (see  Hebrew 
Language).  In  their  origin  they  were  designed  to  meet  the 
needs  of  the  unlearned  among  the  peopl6  who  had  ceased  to 
understand  the  Hebrew  of  the  Old  Testament.  In  the  absence 
of  any  precise  evidence  on  the  point  it  is  impossible  to  give 
more  than  a  rough  estimate  as  to  the  period  at  which  Hebrew, 
as  a  spoken  language,  was  finally  displaced  by  Aramaic.  It  is, 
however,  certain  that  the  latter  language  was  firmly  established 
in  Palestine  in  the  xst  century  a.o.  By  that  time,  as  we  know 
from  many  sources,  Aramaic  was  not  only  the  language  in 
common  use,  but  had  also  received  official  recognition,^  despite 
the  fact  that  Hebrew  still  remained  the  learned  and  sacred 
tongue.  Hence  we  may  reasonably  infer  that  the  mass  of  the 
people  had  adopted  Aramaic  at  a  considerably  earlier  period, 
probably,  as  early  as  the  and  century  B.C.,  and  that  the  need  of 
Aramaic  translations  of  the  saqred  text  made  itself  felt  but 
little  later.  By  the  Jews'  the  introduction  of  Targums  is 
ascribed  to  Ezra;  but  this  tradition,  which  probably  owes  its 
origin  to  the  Talmudic  explanation  of  Nch.  viii.  8,'  is  incon- 
sistent with  the  linguistic  evidence  furnished  by  the  post- 
exilic  literature  of  the  Old  Testament,  and  must  be  rejected  as 
unhistorical,  if  only  because  the  process  by  which  Aramaic 
took  the  place  of  Hebrew  was  admittedly  a  very  gradual  one. 
The  Talmudic  tradition,  however,  is,  doubtless,  correct  in  con- 
necting the  origin  of  Taigums  with  the  custom  of  reading 
sections  from  the  Law  at  the  weekly  services  in  the  synagogues, 
since  the  need  for  a  translation  into  the  vernacular  must  first 
have  arisen  on  such  occasions.  As  we  know  from  the  New 
Testament,  the  custom  of  reading  in  the  synagogues  both  from 
the  Law ^  and  from  the  Prophets*  was  well  established  in  the 
ist  century  A.O.:  its  introduction,  therefore,  will  date  from  a 
much  earlier  period.  The  practice  of  accompanying  these 
readings  with  a  translation  into  Aramaic  is,  further,  so  generally 
recognized  by  the  and  century  aj>.  that  the  Mishna*  takes  it 
for  grantigd,  and  merely  inculcates  certain  regulations  to  be 
observed  by  the  Melurgemdn  (translator),  who  had  by  this  time 
acquired  a  definite  status.  From  it  we  learn  that  the  Mciurge- 
mSn,  who  was  distinct  from  the  reader,  translated  each  verse 
of  the  Law  into  Aramaic  as  soon  as  it  had  been  read  in  Hebrew: 
in  the  readings  from  "  the  Prophets  "  three  verses  might  be 
read  at  a  time.  Later  regulations  are  also  laid  down  in  the 
Talmuds  in  order  to  prevent  any  appearance  of  authority 
attaching  to  the  translation,  and  also  to  ensure  reverential 

^Cf.  Dalman,  Die  WorU  Jesu,  p.  2  f.;  Grammatik  des  jid.' 
paUiit.  Aramdisch,  and  ed..  p.  9  i- 

*  Sankedrin,  Mib. ;  Jer.  Meg.^  I. 

*  Nedarim.  xjb:  Jer.  Meg.,  iv.— "and  they  read  in  the  book, 
in  the  law  of  C^.  this  is  the  Scripture,  e^BD  (R  V.  distinctly),  this 
is  the  Tar^jum."  •  Acts  xv.  ai. 

*  Luke  IV.  16  f. :  Acts  xiii.  14.  V  *  Meg,  iv.  4-^  la 
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(mtmeBI  cm  the  put  ol  tlw  rax^bloi}    Ehswhcre,*  He  onl/ 

find  rdeteDCM  to  ccrtiiD  pesugei  of  Scripture,  vii,.  the  sloria 
ol  Reuben  «n<i  T«mar  (Gen.  itnv.  IJ  ind  mvui.),  the  two 
■ccouDt*  ot  Ibe  pJden  all  (Eiod.  icic^,),  tbe  bleuing  of  ths 
priesli  (Num.  vL  ii  f.),  the  stories  of  Davfd  uid  Amnon  [i  Sun. 
li.,  lii.  *Dd  liii.),  which  might  be  dthei  read  and  tnnilated, 
or  only  rod  and  nol  translated,  or  (according  lg  a  different 
tradition)  nrilhsi  rtad  nor  translated.  It  is  noticiable  that 
none  of  the  pftssagn  died  conveys  any  relea  or  infonDBtio[> 
a>  to  Ibe  character  of  tbe  translation  to  be  enptoyed.  jud^ng 
by  the  contenu  of  out  eidsting  Targums,  and  the  Targumic 
imderinga  ^ven  In  Jenish  literature,  II  ii  improbable  that  any 
definite  system  oF  inletpretation  was  ever  lonnoJIy  adopted, 
the  rendering  inlo  the  vernacular  being  left  to  the  discretion 
of  the  individual  MchviemSjt.  At  Gnt,  no  doubt,  the  translator 
endeavoured  to  reproduce  the  Mginal  as  closely  as  posolbte, 
*  but,  inasmuch  as  his  object  was  to  give  an  inlelligiMe  rendering, 
■  merely  literal  rendering  would  soon  be  found  to  be  insufficient, 
and  he  would  be  forced,  opecially  in  the  more  difficult  passages, 

misconception  he  must  expand  and  explain  what  was  obscure, 

emphasize  the  moral  lessons  lo  be  learned' fiom  the  national 
histoiy,  and,  finally,  adapt  the  rules  and  ngulslions  of  the 
Old  Covenant  lo  the  conditions  tad  requirements  of  hts  own  age. 
As  time  went  on  the  practice  of  Introducing  additional  mailer 
of  an  edilying  character  grew  in  popular  favour,  and  was 
gradujlly  emended.  Thus,  "by  degrees,  the  reprod-iction  of 
(be  original  teil  became  g(  secondary  importance,  and  merely 
served  as  a  preleiit  for  the  discussion  of  lopifs  that  had  little 
01  no  bearing  on  [he  ccnteit.  The  method,  by  which 
was  thus  utilised  as  a  vehicle  for  conveinnghomilciicdl 
Iradillonal  sayings,  legends  and  allegories,  is  abundantly 
Olustnled  by  the  Palestinian  (Uid  later  Tirgums.  as  opposed 
<o  the  more  sober  translations  of  Onhelos  and  the  Targum  to 
Ihe  Prophet! 


ould,  ho* 


I.  be  tncoi 


Iranslalor.  The  lallet  fs  rather  lo  be  regarded  as  the  repre- 
senlalive  ol  the  age  in  which  he  lived,  and  his  interpretation 
fs  to  be  taken  as  reflecting  the  exegesis  of  that  period.  That 
there  were  certain  limits  beyond  which  Che  translator  might  not 
venture,  without  incurring  ihe  censure  of  the  authorities,  nay 
be  hiferred  from  the  few  Instances  of  transUtion  which  are 
mentioned  with  disapproval  in  the  Mishna  and  elsewhere. 
Thus  the  rendering  of  Lev.  ivui.  21  •  by  "  Thou  shall  not  give 
any  of  thy  seed  to  on  Aramean  woman  lo  make  bet  conceive  " 
is  censured,  presumably  because  the  prohibition  ol  Molech 
worship  is  thereby  ignored.'  In  the  ssme  Mishnk  passage  it 
Is  forWdden  to  render  Lev.  iviii.  7  as  if  the  text  had  "  his 
father"  and  "hit  mother."'  Vet  another  trtnslation  (Ihat  of 
Lev.  Kdi.  iS)  is  mentioned  with  disapproval  in  the  Jerusalem 
Talmud,'  though  it  his  been  preservnl  in  Ibe  Targum  Pseudo- 
Jonathan  nd  !«.•  A  definite  rule  lor  guidance  in  itanriaiing 
b  apparently  preserved  in  the  ToKjio,' where  U  is  staled  (hat 
,"  he  who  translates  quite  liierally  is  a  liar,  while  he  who  adds 
anything  is  a  blasphemer,"  Eiod.  niv.  10,  "  and  they  eaw  the 
Cod  of  Israel"  is  dtcd  as  an  eiample.  It  is  argued  thai  the 
lllerat  rendering  of  this  pEissage  b  ioadmiasible,  because  no 
man  has  ever  seen  God-,  on  Ihe  other  hand,  the  insertion  of  (he 
word  "  angel  "  before  God  would  be  blaspbemous.  The  correct 
rendering  <>  stated  lo  be  "and  they  saw  the  glory  ol  God," 
Bui  it  Is  doubtful  if  the  lulc  here  given  was  ever  intended  lo 


>il. 


Tei.^  Uif..  y.  Jtr-  Uti;  W.  i-j:  SHo.  y^:  Stpturim.  m 

fctt%S,  J5*;  of-  GiBsburgcr,  M.C.W.J..  iliv.  1  t. 

Utt..  tv.  a;  d.  Jir.  Uii.,  iv.  a;  Sanlud.,  a.  1,  when 


niieth  up  cmldren  by  her  raiseth  up  enemies  to  God ' 
oplanallon.  ue  Giruburver,  M.C.W.J..  div.  j  f. 
^Cf.  BeriiDW,  rar|M>  QinWH.  ii.  p.  M  f- 
>  Uf,  ^-  Kt  '  c:t'  Ciiirtiurga,  U 


apply  M  men  Au  tfa«  ptitkalu  t;p 

it  It  bad  been  applied  geoenlly,  it  omiid  have  duhed 

whole  trend  of  Midruidc  and  T^rgnmic  panpimse. 

There  can  be  Utile  doubt  that  tbe  Targum*  caiat 
kmg  time  in  oca)  fonn.  They  bekmged  to  the  daM 
liooaj  htennue  which  it  was  forbidde 


itleai 


active,  t 


be  Utile  temptation  to  commit  it  lo  writing, 
highly  probable  thai  thitprohiUtloo,  In  theose  of  ibtTargnma, 
was  mainly  enforced  with  respect  to  those  parts  o£  the  fNd 
Testament  which  were  read  in  tbe  synagogil  servicct,  &{,  the 
Law  and  the  Prophets,  and  that  ft  was  less  Tiddly  observed 
In  regard  to  (he  other  portions  of  Scripture'  a  written  liaaa- 
latlon  of  the  laftcr  would  be  erf  special  value  for  tbe  purposa 
of  private  study.  Hence  there  is  no  need  to  teject  the  tradlthni 
as  to  the  eilstence  of  a  written  Targum  00  Job  in  the  tima 
of  Gamalid  I.'  (ist  century  *ji.),  especially  as  references  w 
Targum  MSS.  occur  in  the  Mishna  and  eltewbere,'  But,  M 
Dilman  has  pointed  out,"  K  ma  not  theae  manuacHpts,  but 
the  living  tradhlan  ol  the  learned  which  was  recognlad  aa 
authoritative  thnnighouE  tbe  period  which  dosea  with  tbe 
compilation  el  the  Talmud.  ,  ,  .  The  ofhcia]  cecognillon  of  a 
written  Targum,  and  therefore  the  final  filing  of  in  text  bdonp 
to  tbe  post-Talmiidic  period,  and  fa  not  to  be  plat«d  eailier 
than  tbe  jlh  century. 

L  Taicdiis  oh  tbe  Piktatbiich 
(1)  The  soKsUed  Targum  of  Onktka  admittedly  own  its 

nme  to  a  mistaken  RTereDce  in  the  Babylonbn  Talmad." 
In  ils  original  coolen.  that  of  tbe,  Jcnualem  Talmud,"  tbe 
p, f:_  ..  -u.  ^__.. _._.-?__    .,    ._..-,_      ^jjd  jji^ 


about   (he  4rh  cci 
Dslnun  (f.i^  it  a 

Innilation.  ■>  a  w . 

Hebrew  tpit,  which  has  ni 


iransloton 


ID  have  been  t 


.    The 


ciilV'iiientliai'wrth'ih^  Mai^orctK.  ~  Thevetuon  was  held"  in  hl^ 
encem  in  Babylon,  and.  later,  in  Palestine,  and  a  apecial  Macon 
wai  made  [or  il.  The  latest  edluon  i.  Beriinei*.  reprint  (1884)  of 
the  Eiilio  Sabbimula  (ISS7). 

Of  all  the  enant  Taiiums  that  U  Ontzka  aSonb  perhapa  the 
most  characteristic  and  consiftent  eum^e  of  the  exegetical  mshods 
employed  in  these  works.  Two  principles  may  be  said  to  have 
euided^  the  iransblorg.  On  the  one  hand,  they  had.  as  (heir 
priniaTy  obrect.  (0  produce  a  fahhful  lendesuig  of  the  anginal 
which  at  the  ume  line  would  be  intellirible  to  t£ejieai& :  for  ihh 
puTpDK  a  purely  Ijctfal  transbllon  would  be  insumdeot.  On  tha 
other  hand,  ih^  regarded  it  as  necessary  10  present  the  laci^ 

■  nlerpreotion  then  current.  But  later  Jeinah  ae&ala  was  espe- 
cially concerned  to  eliminate  everything  in  the  aacred  writinES 
that  miflbt  give  ri^  to  milconcepliDn  with  respect  to  Cod  on  iSe 
-    ■      unlearned.     Hem  -     ■         ■  - 


night  be  mijundemood  by  tfe  people.  01  which  mvi 
rreverence.  EicampUs  of  this  pmillariy  Taijumic 
i)  the  insertion  of  "  word  "  (roii),  "  gtoTy  "  (M'' 
lU'v)  befon  tbe  divine  name,  when  God  is  refe 


Is  expedients  adopted 
to  the  Deity.  »lilch 


lived  If 


•Till.    Slaii.i    d.    /tr.    Shati.,    lyl:    Bat..  SkaU.,    iisbi 

'Jad.  I'v.  g.  and  see  the  ptetvllnc  referentta. 

■  CraanMtU  do  fadiuhfaUilimitlm  AntmSiick,  p.  II I 

■  llf  ^  "  f't-  i-  9'  "  CnaiM.  p.  U  1> 
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dBiBBM  with  flMBS  (2)  IM  llUCftioil  ti  fhC  MBpOiltiOB 

C^)  waeaGod.  Is  tne  object  d  any  action;  (3)  tM  aaeef  < 


■noiv 


fw  tlie  active  voice,  e.f.  cnp  ^  for  yr  or  nn;  'p  yw  for  sor; 

<^inH  for  "oy.  mr,  tv,  ma;  m  for  "01;  (^4)  the  use  of  peripbrads 
lor  the  more  pronounced  anthropomoiphiiutti.  such  aa  '*  to  smell/' 
**  to  taste."  or  when  the  use  of  the  staku  conskruOus  inlgfat  seem  to 
bring  Goo  into  too  close  comwrifm  with  men  or  thi^;  (s)  the 
nse  of  different  expressions^  or  the  insertion  of  a  preposition  before 
the  divine  name,  when  Grod  b  compared  to  man,  or  the  same 
•ctioo  b  predicated  of  God  and  man;  (6)  the  use  of  **  for  nbr  and 
0vnK,  and'  the  tendennff  wftn  or  avs  when  otjitm  denotes  heathen 
fods.  Instances  of  this  endeavour  to  maintain,  as  it  were,*  a 
respectful  dbtance  In  speaking  of  God  occur  on  every  page  of  the 
Tarvums.  but  cases  also  occur,  by  ix>  means. inffe(|uently,  where 
human  actions  and  passions  are  ascribed  to  God.  The  explana* 
tion  of  thb  phenomenon  u  to  be  found  in  the  fact  that  aothropo- 
morphisms,  aa  such,  were  not  necessarily  avoided,  but  only  in 
those  cases  where  th^  might  be  misunderstood  by  the  people. 

(a)  In  addition  to  the  Targum  of  Onkdoe  two  other  Tamuna  to 
the  Pentateuch  are  cited  by  Jewish  authorities,  under  the  titles 
of  the  TargHm  Jerushalmi  and  the  Taigum  of  Jonathan  ben  Uniel. 
Of  these  the  former  contains  only  portions  of  the  Pentateuch^ 
and  b  therefore  usually  designated  the  Fragmentary  (Jenisalem) 
Tdspxm.  In  a  large  number  of  cases  thb  Targum  gives  merdy  a 
variant  rendering  of  nngle  words:  where  longer  passages  are  given 
it  presents  a  very  panpnrastic  translation,  and  bears  all  the  markt 
of  a  late  Haggadic  compositiott.  Its  fragmentary  character  arises 
from  the  fact  that  It  b  sfanply  a  ooUection  of  wriM  UcHenm  and 
additions  to  the  veruon  of  Onkdoe,  interided' possibly  for  use  at 
public  services.'  That  thb  Targum  was  really  mteoded  to  supple- 
ment that  of  Onkelos  is  shown  by  comparing  the  two  texts.  For* 
tibe  former  b  frequently  unintdhgible  without  the  latter,  unce  it 
offers  no  treaslatfiMi  of  thoee  words,  or  dauses,  for  which  it  gave 
the  same  rendering  aa  OnkelosL  On  the  other  haad.  the  version  of 
Onkelos  affords  just  the  supplementary  material  that  b  required 
to  restore  sense  to  the  shorter  text.  Moreover,  in  not  a-  few  cases 
the  Fragmentary  Taigum  itsdf  attaches  to  its  variant  rendering 
the  succeeding  word  from  Onkdos,  thus  indicating  that  from  thb 
point  onwards  the  latter  venioa  b  to  be  followed.  More  con- 
clusive still  b  the  fact  that  in  a  number  of  old  Makaor  MSS.  we 
find  Targums  to  the  Song  of  Moaes  and  to  the  Decalogue,  in  which 
thb  process  has  been  fully  carried  out,  the  text  of  Onkelos  being 
given  aa  well  as  the  variants  of  the  Fragrnentaiy  Targum. 

The  second  Jenisalem  Taii^m,  or  the  so-called  peeudo-Jonathaa, 
admittedly  owes  its  ascription  to  Jonathan  ben  Uasid  to  the 
incorrect  solution  of  the  abbreviated  form  by  which  it  was  fre-' 
quently  dted.  viz.  *'n,  or  rorgiMi  Jenuhalmi  ('oSm*  onm). 
Thb  Targum  represents  a  hter  and  more  euccessful  attempt  to 
correct  and  su|M>lement  the  Targum  of  Onkdoe  by  the  aid  .of 
variants  derived  fmm  another  source.  It  b  not,  however,  a 
ievisk>n  of  the  Fragmentary  Targum— lor  it  b  deariy  hKlependent 
of  that  version — but  b  rather  a  paralld,  if  somewhat  bter,  pro- 
duction, in  which  the  text  of  Ohkeloe  b  already  combined  with  a 
number  of  variants  and  additions.  It  b  noticeable  that  thb  Tar- 
gum has  been  considerably  influenced  by  tiie  Targum  of  Onkdos, 
and  in  this  respect,  as  in  others,  b  far  less  trustworthy  than  the 
Fragmentary  Targum,  as  a  witness  to  the  linfubtic  and  other 
peculiarities  of  the  source  from  which  they  were  Doth  derived.  It 
exhibits,  to  a  marked  degree,  that  tendency  to  expand  the  text 
by  additions  of  every  Idno,  which  has  been  already  noted  as  char^ 
acterbtic  of  the  later  stages  of  Targumic  composition.  Homilies, 
fegends,  traditional  sayings  and  explanations,  in  fact  every  form 
of  Hanadic  expansion  are  utilized  by  the  Targumist,  so  that  at 
times  ms  works  convey  the^  impression  more  of  a  late  iiidnuk 
tiian  of  a  translation.  Thb  impression  b  fully  confirmed  by  (o)  a 
comparison  of  the  Talmud  and  later  Midrashic  works  with  whkh 
it  has  obvious  points  of  oootact,  and  (6)  the  hbtockad  allusions, 
luch  as  the  mentk>n  of  Constantinople  (Num.  xxiv.  19).  of  a  wife 
and  daughter  of  Mahomet  (Gen.  sod.  ai),  and  the  references  to 


. _      .  pseudo-Jonathan 

avoid  anthropomoiphisma  and  to  give  the  sense  of  all  but  the 
most  nmple  metaphors,  though  hb  method  b  not  so  thorough  as 
that  <A  Onkelos.  Every  endeavour  b  made  to  gloss  over,  or 
modify,  expressions  whidi  ateaaaA  derogatory  to  the  aneestora  of 
■  ■■ ^  —  --■- ■■--    —  — — 1^ 

*  According  to  Zunz,  GoUesdUtuakJu  Vortrdj»t  2nd  ed.,  p.  80,  ha 
contents  bear  the  following  proportions  ^— |  to  Genesb,  ■%  to'Exodus, 
about  ?t  to  Leviticus,  I  to  Numbers,  aod  1  to  Deuteronomy. 

>Selinohn,  De  duabus  HUr.  PmL  panpkrasUms  (1858):  for  « 
fuller  discussion  see  Bassfreund,  "  Dm  Fragmenten  Targum  "  in 
MJG.WJ.iL 

"llie  view  that  Deut^  xxxiii.  11  could  oaiy  have  been  written 
by  a  contemporary  of  John  Hyrcaous  cannot  be  maintained: 
cf.  Dalman,  Gramm,  p.  30  f.,  and,  mora  fully,  BaMfrauod,  MXm.WJ^. 
siiv.  (1900),  ppt,  48f  L 


Iflcad,  and  to  amplify  everything  which  redoanded  to  thdr  cretflt. 
On  the  other  hand,  pseudo- Jonathan  shows  a  tendency  to  condense 
those  additioos' which  it  hiss  in  oommon  with  the  Fragmentary 
Targum:  in  partacuUr  he  omits  all  quotations  from  Scripture. 

In  regard  to  the  source  of  the  two  Palestinian  Tarvums  to  the 
Pentateuch,  we  must  accept  the  condusion  of  Bassfreund*  that 
they,  both  derived  their  variants  from  a  complete  Targum  JerU' 
duumu  Thb  coadusion  b  based  on  the  following  groundai 
(i)  Various  Jewish  works  dating  from  the  lith  to  the  X4th  century 
contain  a  large  number  of  quotations  under  the  heading  *% 
Le.  Targum  Jenuhalmi,  Of  these  rather  less  than  a  quarter  era 
found  in  the  Fragmentary  Targum,  the  remainder  being  mostly 
taken  from  paasues  for  whkn  no  translation  of  that  Targum 
exists.  Thb  completer  work,  hpwever,  cannot  be  identified  with 
the  pseudo-Jonathan,  for  more  than  half  of  .these  quotations  are 
missing  from  the  btter;  and.  further,  in  passages  tor  which  we 
possua  both  the  Taigums,  the  text  of.  the  Fragmentary  Targum 
agrees  much  more  doedy  witii  tiie  quotations:  the  lingmstic  evi- 
dence also  shows  that  the  Fruimentaiy  Tugum  b  a  more  faithful 
representative  cf  the  original  source;  (3)  the  peeudo-Tonathan 
displays  a  curious  inconsbtency  in  its  rendoring  of  particyur  worda 
ana  phrases,  atone  time  following  Onkdos,  at  another  a  different 
aooroe.  That  thb  latteraouroe  b  the  Targimn  Jerushalmi  b  proved, 
in  the  majority  of  cases,  by  a  comparison  with  the  Fragmentary 
Targum;  I3)  quotations  from  Scripture  preserved  in  the  Frag- 
mentary Targum.  point  to  ft  completer  version  than  our  present 
Fragmentary  Targum.  But  though  the  exbtence  of  an  older 
Targum  Jerushalm  cannot  be  denied,  it  b  dear  that  the  form  In 
which  it  was  otiliaed  by  the  two  Palestiirian  Targuma  cannot  be 
of  an  eariy  date,  for  many  of  the  latest  dements  in  the  Fragmentary 
and. pseudo-Jonathan *xaigums  were  undoubtedly  derived  from 
their  common  aooroe.  Moreover,  the  existence  of  a  written  Pale^ 
tinian  Taigum  at  aa  eariy  date  b  expresdy  eaduded  by  the 
evidence  at  our  di^Msal.  In  the  middle  of  the  and  century  A.i>. 
R.  Simon  ben  Gamalid  forbade  the  translation  of  the  Pentateuch 
in  any  bnguage  but  Greek;*  and  thb  command  was  upheld  by 
R.  'Jdianan  in  the.  3rd  century.  Even  in  the  time  of  the  bter 
Amoffaim  there  b  no  mention  of  a  written  Palestinian  Targum, 
though  the  oflkial  Babybnian  Taraum  b  repeatedly  referred  to  in 
the  Babylonbn  Talmud,  in  the  Midrashim,  and  at  times  alsp  by 
Palestinian  Amoralra.  These  considerations  are  suffident  to  dis- 
prove the  theory  of  Gdger,*  whkh  has  for  so  long  been  accepted 
in  one  fonn  or  another,  that  the  Taigum  of  Onkdos  waa  merely  a 
reproduction  of  the  old  Targum  Jerushalmi  revised  in  acoordanoe 
with  the  "  new  Habkha"  introduced  by  IL  Aqiba.  Yet  it  b 
impossible  to  hold  tiiat  the.  Targum  of  Onkelos  was  the  only  repre* 
sentative  of  Targum  tradition  that  existed  amoni^  the  Jews  down 
to  the  7th  ontury  A.O*,  the  period  to  which  the  mternal  evkleoce 
compels  us  to  assign  the  rorfiMi  Jerushalmi  as  used  by  the  Frag- 
mentary Taigum  and  the  pseudo-Jonathan.  We  must  rather 
assume  that  a  tolerably  fixed  Tacguro  tradition  existed  m  Palestine 
from  quite  eariy  timea.  The  lat«ua^  employed  in  the  Taiipitt 
of  OnkekM  is,  admittedly,  Palestinum  or  Judaean,  and.  suioa 
language  and  thought  are  ever  doedy  allied,  we  may  conjecture 
that  the  current  Judaeaa  ezegesb,  which,  in  part  at  least,  must 
go  back  to  the  and  century  a.d.,  was  not  without  its  influence  on 
the  Babybnian  tmnsbtion.  This  old  Taigum  tradition,  however, 
never  reodved  official  lecogaitbn  in  Palestine,  aod  waa  unable, 
therefore,  to  hold  ite  own  when  the  new  Babylonian  venion  was 
introduced.  We  nmy  infer  that,  aa  time  went  00.  a  reaction  m 
favour  of  the  older  renderings  made  itself  fdt,  with  the  result  that 
these  were  collected  in  the  form  of  variants  and  appended  to  Onkdos. 
But  the  authority  enioyed  by  the  btter  rendered  it  lecure  agaiart 
any  encroachments;  nenoe  any  later  expansions,  especially  those 
of  a  popular  Haggadic  character,  naturally  found  their  way  Uito 
the  less  stereotyped  rorgiMt  Jerushalmi,  Unfortunatdy.  we  poseeae 
but  little  material  for  controUing  the  texte  dther  of  the  Frag- 
mentary Taigum  or  of  the  pseudo-Jonathan.  Of  the  btter  onw 
one  manuscript  (Brit.  Museum  Add.  arosi)  b  known  tb  exist,  and 


of  the  Fragmentary  Targum  {Das  Pragmeuleniharmm,  Beriin. 
1899),  to  wlSdi  he  haa  adcfed  tiie  variants  from  Cod.  Vat.  440.  mm 
the  manuscripts  at  Nuremberg  and  Ldpzis.  In  the  same  edition 
are  cdlected  the  various  fragmente  of  the  Targim  Jerushalmi^ 
whkh  are  to  be  found  hi  the  eariy  editiona  of  the  Pentateuch  and 
hi  part  also  in  varioua  manuscripts. 

lU  Targums  on  thb  Prophbts 

The  official  Taigum  on  the  Prophets  b  steted  by  the  Babyjonhui 
Talmud'  to  have  been  "said"  by  Jonathan  ben  Uzzid,the  discipb 
of  Hilld,  and  fa  usually  known,  therefore,  as  the  Tatgum  JauathoH, 
Elsewhere  in  the  Talmud,  however  the  quotatums  from  flila 
Taigum  are  given  under  the  name  oi  Joseph  bar  Chijah,  head  of 


*M.G.W.JiA, 


*  Meg.  u  ir. 


•  Urschrifi  (1857),  ipp.  l6a  ff..  45!  *. ;  iV<ie*|«towww  Sthrifm,  W. 
p,S6(.ijiliiehaSs$tiSi^{t97irfht-?-H^ 
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the  tdiool  at  PnmlMdita  in  tlie  4th  eeaCttfy  A.D1  Both  in  laoguftfe 
—though  natupally  there  ie  iome  wiataon  of  vocabulary--«iid 
style  it  doaely  resembles  the  Taigum  of  Onkelos,  and  appeaia  to 
have  been  niodeUed  on  tluit  tninalation:  in  certain  paaiuei, 
jndeed,  it  appears  to  have  made  use  of  it.*^  Probably,  like  Onkelos, 
it  did  not  assume  its  final  form  in  Babylon  before  the  ^th  oentury  A.a 
It  naturally  follows  from  the  character  of  the  onginal  that  thte 
rendering  u  this  Targum  is  less  literal  than  that  of  Onkelos,  cspe* 
ciaHy  in 'the  prophetic  books,  but,  when  due  allowance  is  made  for 
the  difficulty  of  the  Hebrew,  it  ma:^  be  described  on  the  whole  as  a 
faithful  reproduction  of  the  original  text.  Its  peculiarities  of 
Rndering  arc  due  to  the  same  principles  which  were  noted  as 
underiying  the  translation  of  the  Pentateuch.  Anthropomorphism^ 
as  a  rul^  are  >tvoided  by  means  of  the  same  eqiedients  as  those 
cmployea  by  Onkdos,  expressions  derogatoiy  to  the  dignity  of 
God,  or  of  the  heroes  ci  the  nation,  are  softened  down,  while 
figurative  language  Is  either  boldly  tranq>oeed,  or  its  character 
clearly  shown  oy  the  introduction  oif  the  particle  "  as  "  or  "  like." 
There  is,  further,  a  tendency  to  narrow  down  the  scope  of  the 
prophetic  utterances,  and  to  Itmit  their  application  to  Israel  and  its 
immediate  enemies.  Lastly,  in  the  obscurer  passages  the  Haggadic 
method  of  interpretation  is  employed  to  its  fullest  extent,  ^vfaile 
the  translation  throughout  shows  a  marked  tendency  to  explanatory 
additionsL 

Of  a  Targum  Jerushalmi'  to  the  Prophets  but  .little  is  known, 
though  it  is  hardly  doubtful  that  such  a  Targum  existed,  if  only 
in  oral  form.  Traces  of  this  version  have  oeen  discovered .  b^ 
Bacher*  in  the  variants  attached  to  the  mannn  of  the  Codes 
ReucUiniauuSt  and  printed  by  Lagarde  in  his  eoition  of  Propheitu 
Chaldaice  (187a).    These  fragments,  which  have  been  preserved 


under  the  headings  vn*.  '■nv'T'm,  exhibit  certain  features  in 
common  with  the  Jerusalem  Targums  to  the  Pentateuch,  and  are 
demonstrably  of  post-Talmudk:  .dat^.  According  to  Kohut's  list  of 
Targum  quotations  in  Mrflik,  a  Jerusalem  Targum  existed  also  for 
the  Psalms,  Proverbs,  Job,'  Canticles,  Lamentations,  Eoclesiastes 
and  Esther,  but  this  list  is  scaicely  i^iable,  and,  as  Dalman  has 
pointed  out,'  the  quotations  in  *AriUt  to  Kings,  Eseldel,  Proverbs 
and  Lamentations  are  the  only  ones  that  point  with  certainty  to. 
the  nristence  of  a  Targum  JenuJuUmi. 

in.  Targums  to  the  Haciogkapba 

These  Targams  possess  but  little  interest  for  the  student  of 
Jewish  literature  as  they  are  almost  entirely  the  work  of  indi- 
viduals, made  in  imitation  of  the  older  Targums.  Despite  the 
leference  to  a  Targum  of  Job  in  the  ist  century  (see  above),  all  the 
extant  Targums  to  the  Hagiographa  are  later  in  date  than-  the 
Taivums  to  the  Law  and  the  Propnets.  ^ 

(0  Tariums  to  tie  Psalms  aid  /ofr.—Theae  Taigumt  present 
certain  features  in  common  and  may  therefpre  be  treated  under 
the  same  heading.  Like  all  the  later  Targums  they  exhibit  a  large 
amount  of  explanatory  additk>n,  chiefly  Haggadic  in  character. 
At  the  same  time 'the  translation  of  the  original  u  not- neglected; 
and,  when  separated  from  the  later  accretions,  this  is  found  to  follow 
tiie  Hebrew  tolerably  dosdv.  Peculiar  to  these  Tkrgums  are  the 
dmible  tranalatk>ns,  which  they  give  to  many  verses,  one  of  whkh 
Is  usually  Haggadic  in  character,,  while  the  other  is  more  literal. 
Bacher*  woula  assign  these  Targums  to  the  4th  or  5th  century, 
hut,  as  Dalman  has  pointed  out,*  they  exhibit  linguistic  features 
in  common  with  the  Jerusalem  Targums  to  the  Pentateuch.  They 
caimot  be  earlier  than  the  7th  century  A.D.,  and  possibly  are  of  a 
considerably  later  date. 

(2)  The  Tartum  to  the  Proverbs  stands  apart  owing  to  the 
peculiarity  of  the  language  In  which  it  is  written.  The  influence  of 
tiie  Peshitta  verrion  Is  so  cleariy  marked,*  that  Dalman  (/.c.)  de> 
scribes  it  as  a  Jewish  revision  m  that  versioiL  But  setting  aside 
the  Syriasms  due  to  the  use  of  the  Peshitta,  the  Taigum  shows 
affinity  to  the  Taiigums  to  the  Psalms  and  Tob.  The  translation 
is  literal  and  almost  entirely  free  from  Haggaaic  additions.' 

(3)  The  Tarfttms  to  the  MegiUoth,-^Thc  chief  characteristic  of  these 
Tarnims  is  their  exaggerated  use  of  paraphrase.  They  mark  the 
final  stage  in  the  development  of  Haggadk  interpretation,  in  whkrh 
the  translation  of  the  text  has  practicaJly  disappeared  in  a  mass  of 
fantastk  and  irrelevant  matter.  The  Targum  of  Esther  is  known 
to  us  in  three  recensions  (i)  that  of  the  Antwerp  Polyglot,  almost 
A  literal  translation;  (a)  that  of  the  London  Polyglot,  which  gives 
practically  the  same  text  with  many  additions  of  a  Haegadic  char- 
acter: (3)  the  so-called  second  (shimi)  Targnm,  a  aiuchlaiwer  work, 
containing  a  collection  of  later  Midrashim  to  this  book.    According 

(  Bcriiner,  Tarptm  Ouhdos,  iL  p.  124  f. 

>  ZJ).M.G.  xxviii.  and  xxix.  *  Gramm,  p.  39. 

«  JUdische  liotutischrift,  xx.  208  f .,  xxi.  408  f.,  462  f. 

*  Cramm.  p.  34.  ^ 

*  Dathc^  De  raOonf  consensus  versionis  ehatd^ieae  et  syrpuae, 
^roverbiorum  Salomoms,  ed.  RosenmtkUer,  1814;  cf.  Mjiybaum  and 
N6ldeke  in  Merx  Archio»,  1871,  and  Baumgartner,  Ehide  crtiifue 
$m  rHai  du  teste  du  Here  des  Proverbs,  1890. 

*  Cf.  Pinkuss,  Die  syrische  Uebersetsung  dee  Preeerbien,  Z.A.T.W., 
l«94- 


to  Zona*  this  "  saoond  "  Targum  Is  <tuoted  by  Rashi  <to  Deut  tit.  4) 
as  a  Jerasakm  Taigum,  and  aJao  (i  Kings  x.  19)  as  the  "  Haggada^ 


of  the  Megilloth  Esther.  The  Taigum  to  Canticles  is  of  a  simiiai 
character  to  that  of  the  "  second  Esther.  Dalman  asagns  these 
Taivums  to  a  date  half-way  between  the  Babylonian  Targums 
(Onkelos  And  that  to  the  Prophets)  and  the  Terasalem  Tatguma 
to  the  Pentateuch  and'  those  to  the  greater  Hagiographa.  Th^ 
British  Museum  possesses  three  important  Yemen  manuscripts  for 
the  five  MegiUoth  and  the  "  second  "  Esther  Targum  in  MSS  Or. 
130a,  1476,  and  2375. 

(4)  The  Targftm  to  the  ChronkUs  was  first  edited  from  an  Erfurt 
manuscript  by  M.  F.  Beck,  i680"i683.  A  more  complete  and 
accurate  edition  from  a  Cambridge  manuscript  was  edited  by 
D.  Wilkins  in  1715.  In  the  translation,  wh^h  at  times  is  fairly 
literal,  use  appears  to  have  been  made  of  the  Jerusalem  Targums 
to  the  Pentateuch,  and  of  the  Targunu  to  tlw  books  of  Samuel 
and  Kings.  The-  teict  represented  oy  the  Erfurt  manuscript  is 
assigned  to  the  8th,  that  of  the  Cambridge  manuscript  to  the 
9th  century  A.l>.' 

No  Targums.  Iiave  so  far  been  discovered  to  Danid  and  Ezra 
and  Nehemiah.  J-  F.  St.) 

TABIKA*  a  seaport  of  Spain,  in  the  province  o!  Cadiz,  at  the 
extreme  south  point  of  the  Peninaola,  ax  m.  by  cail  W.S.W.  of 
Gibraltar.  Vop,  (1900)  itjaj.  The  town  is  nearly  quad- 
tangular,  with  narrow,  crooked  streets,  and  is  still  surrounded 
by  its  old  Moorish  walls.  On  its  east  side,  just  within  these, 
stands  the  dtadel.  The  rocky  island  in  front  of  the  town^ 
connected  with  the  mainland  by  a  causeway,  is  stroB^^y  fortified; 
on  the  south  side  there  is  a  modem  lighthouse.  Anchovy  and 
tunny  fishing  is  carried  on,  and  there  is  some  coasting  trade, 
chiefly  in  live  stock,  salt  fish  and  fruit.  The  manufactures 
(leather  and  earthenware)  are  unimportant.  The  oranges  oi 
Taiifa  are  famed  for  their  sweetness. 

Tarifa  is  the  Julia  Jota  of  Strabo,  between  Gadesand  Belon. 
According  to  that  writer,  it  was  colonised  by  Romans  and  the 
removed  inhabitants  of  Zelis  in  Mauretania  Tingitana.  The 
Julia  Transdueta  or  Traducia  of  coins  and  of  Ptolemy  appears 
to  be  the  same  place.  Its  present  name,  dating  from  early 
in  the  8th  century,  is  derived  from  Tarif,  whom  T^4  ^^K  tA 
Spain  in  command  of  the  advance-guaid  of  the  Moorish  Invaders 
(see  Caufhate  and  Spains  History).  In  1293  Titrifa  was  taken 
by  Sancho  IV.  of  (lastile  from  the  Moors,  who  made  several 
subsequent  attempts  to  recapture  it.  In  the  defence  of  Tarifa 
Alphonso  XI.  gained  the  battle  of  Salado,  a  short  distance  to 
the  westward,  in  1340.  In  18x2  a  French  force  of  10,000  men 
under.  Generals  Victor  and  Laval  vainly  endeavoured  to  capture 
Tarifa,  which  was  garrisoned  by  2500  troops  (mostly  British) 
under  General  Gough. 

TARIFF  (adapted  in  English  from  the  French;  the  word 
comes  through  the  Spanish  tarifa^  a  list  or  schedule  of  prices^ 
from  the  Arabic,  ta^rifa,  information,'  an  inventory,  *<ii/,  know- 
ledge), a  table  or  list  of  articles  on  .which  import  or  export  duties 
are  levied,  with  .the  amount  of  the  duty  specified,  hence  often 
used  as  a  collective  term  for  the  duties  imposed,  or  for  the  law  or 
code  of  regulations  imposing  such  duties  or  varying  the  scale  of 
charges.  The  word  is  also  used  quite  widely  of  any  schedule  of 
prices  or  charges,  and,  particularly  in  America,  of  the  freight  or 
other  charges  of  a  railway  or  steamship  Iine« 

Resort  is  made  to  tariffs,  or  duties  on  imports,  partly  to  secure 
revenue,  partly  to  affect  the  course  of  industry  within  a  country. 
Strictly  speaking,  these  two  objects  are  inconsistent  with  cadi 
other;  unce  a  customs  duty,  in  so  far  as  it  causes  a  domestic  in* 
dnstry  rather  than  a  foreign  to  supply  the  market,  ceases  to  be 
a  source  of  revenue.  But  ip  a  great  number  of  cases  the  {mposi<> 
tion  of  a  duty  causes  only  a  partial  disphicement  of  the  foreign 
supply,  and  hence  brings  some  revenue  from  that  which  remains. 
This  circumstance  strengthens  the  hold  of  the  protective  system, 
eq>eciaUy.  in  countries  where  customs,  duties  are  an  important 
source  of  revenue,  the  combination  pi  fiscal  convenience  and  oi 
protection  to  home  industry  being  a  highly  attractive  one. 
Where  tariff  duties  are  imposed  solely  f<fr  revenue,  an  equivalent 
excise  tax  is  imposed  withib  the  country,  so  as  to  put  the 
domestic  producer  precisely  on  the  footing  of  liis   foreign 

•C.  r.p.83. 

•  Rosenberg  and  KoUer  In  Geige'r'*  JUdische  teiischifK  i970> 
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competitor;  aad  tarifit  to  ttdnteiiud  v»  fa  oompkte  oon* 
fooaity  with  the  povcipfe  of  free  trade. 

Creai  Brttam.—'BetwecA  the  doee  of  the  NeiMleonic  wars  of 
■815  and  the  year  x86o,  the  taiifl  sytitm  of  Great  Biitam  iraa 
changfxi  fiom  elaborate  fwotectioii  to  practically  complete  free 
Uade.  An  attempt  had  indeed  been  made  in  1786  to  modify 
tiie  rigidly  protective  Ifgwiatton  of  the  i8th  century.  In  that 
year  Pitt  condiided  a  oommercial  treaty  with  France,  providing 
for  large  redactions  of  duties  in  both  coontriea.  Bat  the  treaty 
wu  swept  away  with  the  oatbreak  of  the  wars  with  Fiance,  and 
accordixif^y  the  old  system  wias  atfil  in  foice  in  1815.  The  first 
inportant  stepv  and  in  some  respects  the  decisive  step,  towards 
BKxlifyiag  it  was  taken  in  1824,  under  the  policy  of  Huskissen* 
In  that  year,  and  again  in  1825,  great  reductions  were  Inade  in 
the  dtttiea  on  raw  materiala,  espedaliy  on  vnnA,  raw  siHc,  flax 
and  iron,  while  oonsidemble  reductions  weoe  also  made  in  the 
duties  on  manufactured  goods.  The  most  sharply  contested  oil 
the  changes  was  in  regard  to  siUcs,  whSth  had  been  ooBBpletbly 
prohibited,  and  were  now  admitted  at  a  duty  of  50  per  cent.  A 
considerabie  breach  waa  thus  made  in  the  protective  qratem; 
and  some  further  changes  in  the  same  direction  were  made  in 
the  next  decade,  espodaUy  under  Lord  Ahhorp  in  1833.  But 
in  the  decade  from  1890  to  1840  the  Com  Laws  were  the  chief 
s(d>ject  of  contention.  The  great  inoesse  in  population  since 
the  middle  of  the  x8th  century  had  made  England  a  oom- 
impoiting  country,  espedaliy  with  the  rapid  growth  of  manu- 
factures in  the  earty  years  of  the  19th  century.  The  first  syste- 
matic Com  Laws  imposing  duties  on  grain  had  beea  passed  in 
1773.  From  1816  onwards  a  series  of  measures  were  passed,  «11 
designed  to*  maintain  the  high  prxoe.  of  gia&i.  The  Act  of  x8il^ 
prohibited  the  importation  of  wheat  when  the  pace  was  less 
than  80s.  a  quarter  ("*$s.5o  a  bushel).  In  1833  ^e  prohibitive 
point  was  lowered  to  7e8.  In  1828  the  sliding  scale  was  intro- 
duced, imder  which  the  duty  went  up  and  down  as  the  price  of 
grain  went  down  and  up;  and  it  was  against  this  form  of  the 
Com  Law  that  the  great  agiution  led  by  Cobden  and  Bright  was 
directed  after  1830.  For  a  long  time  the  anti-Corn  Law  agitation 
seemed  to  have  no  effect,  althou^  conducted  with  extraordi- 
nary skiU  and  enthusiasm.  .  In  1842,  however,  Sir  Robert  Peel 
made  the  first  important-  roncession,  by  modifying  the  sliding 
scale,  his  opponent,  Lord  John  Russell,  having  proposedJn  the 
previous  year  a  fixed  duty  of  8s.  a  quarter.  In  view  of  toe  bad 
harvest  of  1845-46,  andthe  fanuBe  inlreland  in  1846,  Peel  sur* 
Con  rendered,  ahd  proposed  in  1846  the  admission  of 
LairvM-  grain  with  only  a  fixed  duty  of  ts.  a  quarter  as  a 
'Mf^  registratloB  fee.  This  change  was  carried,  but  Peel, 
"^  being  able  to  carry  only  a  fraction  of  his  party  with 
him,  waa  compelled  shortly  afterwards  to  resign.  The  Com 
Laws  had  great  political  strength,  serving  as  they  did  the 
intereau  of  the  landowners,  wh^  hold  on  periianient  was  stlU 
very  strongs,  but  the  general  economic  situAtloa  in  Greet 
Britain,  from  the  rapid  growth  of  the  manufacturing  population 
and  the  impemtive  need  of  iQore  food,  made  the  abolition  inevi- 
Uble.  After  having  been  maintained  tiD  the  middle  of  the 
century,  apparently  with  irresistible  support,  they  suddenly 
collapsed  under  the  strain  of  a  season  of  exceptionally  short 
crops.  Both  their  continued  ouJntenanoe  and  their  final  sudden 
abolition  are  in  some  tesptcAB  divergent  from  the  general  course 
of  British  tariff  history, 

The  remodelling  of  the  tariff  system  in  the  direction  of  free 
trade  went  on,  little  retarded  by  the  maintenance  of  the  Com 
Laws  and  not. much  accderated  by  their  abolition.  In  1843 
groat  reductions  of  duty  were  made  «k  a  -large  number  of 
articles;  in  1846  stiU  further  Teductions  of  duty  weie  made; 
another  series  of  changes  came  in  1853;  and  finally,  in  i860, 
the  Is8t*renmant  of  protective  duties  disappeared. 
The  four  acts  of  1844, 1846, 1853, 186^— the  first  two 
under  PeelV  leadership,  the  second  two  under  Glad- 
stone's guidanoe^thus  carried  '  out  gradually  the 
policy  of  free  tiude  in  regard  to  other  artides  than  grain. 
"Hie  first  of  them,  in  1842,  was  ngnalised  by  the  introduc* 
tion  of  the  Incease  Tstxaa  a  means  of  hUsfng  revenue  to  replace  I 
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that  tost  by  the  dhnhushed  import  duties.  The  kst  of  them, 
in  i860,  was  largely  influenced  by  the  great  ooDunerdal  treaty 
with  France.  In  that  treaty  the  concessions  made  to  France 
were  the  reduction  by  Great  Britain  lOf  duties  on  wines  and 
spirits,  and  the  admission,  free  of  duty,  of  some  important 
French  products,  notably  idlk  manufactures,  gloves,  and  other 
products  in  whidi  the  French  had  superiority.  Great  Britain^ 
instead  of  limiting  the  concessions  to  F^ce,  in  i860  made  them 
applicable  to  all  the  world.  The  silk  manufacture,  as  to  whidi 
the  first  great  changes  had  been  made  in  1814,  and  on  whose 
producu  the  duties  had  been  kept  higher  in  previous  acts  than 
on  other  manufactures,  was  thus- compelled,  notwithstanding 
violent  opposition,  to  face  unfettered  foreign  competition. 

Two  general  features  should  be  noted  in  regard  to  the  tariff 
history  of  Great  Britain.  In  the  first  place,  most  of  the  reduc- 
tiona  of  duty  on  nomufactured  artides  were  of  litUe  practice 
significance.  The  great  mass  of  manufactured  commodities 
were  produced  in  the  United  Kingdom  more  cheaply  than  in 
foreign  countries,  and  would  not  have  been  imported,  with  duty 
or  widiMt,  exioept  in  sporadic  amounts  for  some  spedal  qualities. 
The  changes  hence  involved  little  real  readjustmoit  of  industry. 
There  is  thus  some  ground  for  the  assertion  that  the  policy  of 
free  trade  was  not  adopted  by  the  United  Kingdom  until  its 
industries  had  readied  the  stage  of  being  independent  of  pro* 
tection.  But  this  does  not  hold  good  of  some  manufactures; 
especially  not  of  the  silk  industry,  and  some  parts  of  the  woollen 
and  linen  trades.  Still  less  does  it  hdd  good  of  raw  materials, 
many  of  whkh  had  been  really  affected  by  the  dtities,  and  were 
hurgety  imported  after  their  abolition.  Such  was  the  case  nctf 
only  with  some  metals,  such  as  lead,  zinc,  copper,  but  still  m<»e 
strikingly  with  textile  materials  such  as  wool,  flax,  and  the  Uke, 
and  most  of  an  with  agricultural  products  such  as  grain,  meat 
and  meat  products,  timber.  In  regard  to  aD  these,  the  aboh'tion 
of  protection- meant  a  real  sacrifice  to  domestic  industries.  The 
second  feature  to  be  noted  fa  the  simplification  which  resulted 
in  the  administrative  features -of  the  English  tariff.  A  great 
inimber  of  artides  had  been  enumerated  in  the  earlier  tariff  acts, 
each  of  which  was  imported  in  very  small  quantity  and  yidded 
an  ina^nificant  revenue.  .The  nature  of  the  changes  made 
between  1842  and  i860  is  indieated  by  the  following  tabular 
statement  .*-^ 


Duties  reduced. 

Duties  abolished. 

1843-46      .    . 
1846.    ,    *    . 
1853.    .    .    . 
i860.         .    . 

SOS 

113 

•    •    • 

3190 
54 

123 

371 

After  i860  only  forty-eight  artides  remained  subject  to  duty, 
a  number  which  has  been  still  further  reduced,  the  most  notable 
change  having  been  free  admission  of  sugar  in  1872.  Since  that 
date  the  English  customs  tariff  has  been  simplidty  itself.  A 
very  few  artides  (spirits,  beer,  wine,  tobacco,  tea,  coffee,  cocoa) 
yield  practically  all  of  the  customs  revenue,  and,  so  far  as  these 
articles  are  produced  within  the  country,  they  arc  subject  to  an 
excise  duty,  an  internal  tax  precisely  equal  to  the  import  duty. 
In  1901,  to  aid  in  meeting  the  expenses  of  the  South  African  war, 
a  moderate  revenue  duty  was  again  imposed  on  sugar;  and  In 
1903  the  shilling  duty  on  com  and  flour  (abolished  in  1869)  was 
restored,  but  again  taken  off  in  1903.  In  this  year  began  the 
"  Tariff  Reform  "  movement  initiated  by  Mr  Joseph  Chambcrlam 
(q.9.),  but  .Free  Trade  retained  a  strong  hold  on  the  British 
electorate,  and  the  return  of  tbc  overwhelming  Radical  majority 
to  parliament  in  1906  involved  its  retention  under  the  fiscal 
policy  of  that  party.  In  January  1910  the  Liberal  government 
was  again  returned  to  power;  but  the  Unionist  party  was  now 
committed  to  Tariff  Reform,  which  had  made  great  strides  in 
obtaining  popular  support. 

Franee.—Tht  tariff  history  of  France  In  the  19th  century 
divides  itself  into  three  periods:  one  of  complete  prohibition, 
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lasting  tm  i860;  second,  of  libcnl  '■gH****",  bom  1B60  to 

x88i ;  third,  of  reveisioa  to  protcction  after  x88x. 

(i)  Duriog  the  first  period  the  |»ohibttlve  legisktion  of  the 
xSth  centiuy  was  retained,  lazgely  in  oon^uenoe  of  the  Napo* 
ieonic  wars.  The  commercial  treaty  of  1786  between  Great 
Britain  and  France  has  already  been  referred  to  aa  making  a 
breach  in  the  restrictive  system  of  the  x8th  century;  and  in  the 
early  years  of  the  French  devolution  a  similar  wave  of  lfl)eral 
poli<y  is  to  be  seen.  But  the  great  wan  led  to  the  complete 
prohibition  of  the  import^on  of  manufactures,  reaching  its 
cUmaz  in  Napoleon's  Continental  systeti).  The  system  of  pro- 
hibition thus  instituted,  while  aimed  at  Great  Britain,  was  made 
general  in  its  terms.  Hence  the  importation  into  France  of 
virtually  all  manufactured  articles  from  foieign  countries  was 
oom^etely  interdicted;  and  such  was  the  le^slation  in  focce 
when  peace  came  in  1815.  This  system  dottbtleas  was  not  ex- 
pected to  last  after  the  wars  had  ceased,  but,  as  it  happened,  it 
did  last  until  i86a  Successive  governments  in  France  made 
endeavours  to  break  with  the  prohibitive  system,  but  naturally 
met  with  strong  opposition  from  the  manufecturing  interests, 
not  prepared  to  meet  the  oMnpetitbn  of  Great  Britain,  whose 
industries  had  made,  and  were  continually  making,  rapid  strides. 
The  political  position  of  the  governments  of  the  Restoration  and 
of  Louis  Philippe  was  such  that  they  were  unwilling  to  forfeit 
support  by  pushing  measures  in  which,  after  all,  th^  were  not 
themselves  deeply  interested. 

(3)  It  was  not  until  Napoleon  HL  bdieved  it  to-be  to  his 
political  advantage  to  strengthen  friendly  rdations  with  Great 
Britain  by  the  moderation  of  the  in^wrt  duties 
that  the  change  was  finally  made*  while  the  despotic 
character  of  his  government  enabled  him,  when  once 
the  new  poliqr  was  entered  on,  to  bring  about  a  radical  change. 
After  some  secret  negotiations,  in  which  the  English  Com  Law 
agitator,  Cobden,  and  the  Fxsnch  econmnist,  .Cherbulies,  took 
an  active  part,  Napoleon  was  persuaded  to  enter  on  the  famous 
commercial  treaty  of  x86o,  and  virtually  to  force  its  acceptance 
by  the  French  legislature.  In  the  treaty  as  finally  framed  duties 
on  most  manufactured  commodities  were  reduced  to  a  range  of 
xo  or  15  per  icent.,  some  iron  manufactures^  however,  .being  left 
at  slightly  higher  rates..  Before  the  tixaty,  all  woollen  and 
cotton  manufactures,  all  manufactures  of  leather,  of  hardware, 
pottery,  all  ^ass  ware,  had  been  prohibited,  while  raw  materials 
and  such  manufactures  as  were  not  prohibited  had  been  sub- 
jected to  heavy  duties.  The  treaty  thus  made  a  radical  change, 
revolutionizing  the  tariff  system  of  France.  It  did  so  with  rela- 
tion not  only  to  the  United  Kingdom,  but,  in  its  after  effects,  to 
the  world  at  large.  The  French  government  at  once  set  to  work 
to  enter  into  similar  arrangements  with  other  countries,-  and 
treaties  were  successively  concluded  in  1860-66  with  Belgium, 
with  the  2^1hrerein  (Germany),  Italy,  Switzerland,  Sweden  and 
Norway,  Holland,  Spain,  Austria.  AU  these  countries  made 
reductions  of  duty  on  French  products,  while  Franco  admitted 
other  products  at  the  rates  of  the  British  treaty  tariff.  Thus  a 
network  of  treaties  was  spread  over  Europe,  leading  to  much 
great  freedom  of  trade  and  opening  an  era  of  freer  international 
exchange. 

(3)  This  more  liberal  policy,  however,  probacy  iiever  had 
deep  root  in  French  pubUc  opinion.  '  It  received  a  check  from 
the  Franco-German  War  of  x87o-7i.  The  treaty  of 
Frankfort  in  X871  contained,  in  place  of  the  previous 
detailed  commercial  treaty  with  Germany,  the  simple 
"most  favoured  nation"  proviso.-  The  guarantee 
which  each  country  thus  gave  to  the  other  of  treatment  as 
favourable  as  that  given  elsewhere  became  iricsome  to  France, 
sore  after  her  defeat  in  the  war.  More  important,  however^  in 
undermining  the  liberal  system,  was  the  change  in  agricultural 
conditions  which  began  to  set  in  in  the  deokde  of  X878-88. 
Then  the  great  improvements  in  tran^wrtation  caused  compe- 
tition in  agricultural  products  to  be  felt,  cq>ecially  from  the 
United  States.  Agricultuial  prices  declined;  agricultural  de> 
pression  set  in.  Tlie  agricultural  interest  in  France,  hitherto 
indifferent  about  dutiei^  now  began  to  demand  prolectiop 


against  6»petitiba  ttofai  beynd  the  im.  To  this  futof  wu 
added  the  revival  of  national  feding  and  pr^odice,  with  grow- 
ing political  complieations  and  jeatoasies.  Heaoe,  by  gndaal 
steps,  the  customs  policy  of  France  has  become  more  and  more 
strongly  restrictive;  The  first  important  step  was  taken  in 
x88x,  when  a  new  general  tariff  was  wtablished,  in  which  apecifid 
duties  replaced  the  otfM/arew  duties  cUeiy  applied  in  the  treaty 
tariffs  ni  x86»-€6.  The  new  rates  were  supposed  to  be  no  more 
than  equivalent  to  those  replaced  by  them,  but  in  fact  were  in 
tome  cases  higher.  New  treaty  taiifis,  leas  libenl  than  the 
earlier  ones,  were  ooBduded  irith  Brighim,  Swftaeilaiid  and 
Sk>ain;  while  with  other  countries  (e.g.  Great  Britain)  a  "  most 
favoured  nation  "  arrangement  was  rabstitufed  for  the  previous 
treaty  regime.  These  new  treaty  arrangements  expiiedi  in 
1899:  even  before  that  date,  duties  had  been  aised  on  grain 
and  meats;  and  finally,  in  189a,  a  new  and  more  .^^ 
highly  protective  gennal  tariff  was  established  on  iiuu. 
the  leoommendatkioof  M.  Mdine,  with  high  duties  on 
agricultural  products  and  raw  materials  as  well  as  on  naau* 
factures,  and  with  provisions  for  limited  domestic  bounties  on 
silk,  hemp  and  flax.  Nevertheless,  some  provision  was  made 
iot  negotiations  with  foreign  countries  by  establishing  a  vnsd*. 
mum  tariff,  with  rates  lower  than  those  of  the  genersl  or 
maximum  tariff,  the  rates  of  this  minimum  tariff  bdng  appii- 
caUe  to  countries  which  mig^t  make  concessbns  to  France 
As  a  rule  the  minimum  tariff  has  been  •applied,  after  negotia- 
tion, and  thus  is. the  tariff  in  practical  effect;  yet  its  rates  are 
still  high,  and,  most  significant  of  all,  agricultural  products  are 
granted  no  reductions  whatever  as  compared  with  the  maxi'i 
mum  tariff,  there  being  heavy  and  unrekxed  duties  upon  grain, 
animals,  meats  and  the  like. 

Cermamy. — ^The  tariff  history  of  Germany,  up  to  the  foundsr 
tion  of  the  Germaii  Empire,  is  the  histoty  of  the  Zcdhrerein 
or  German  customs  union;  and  this  in  turn  is  dosdy 
connected  with  the  tariff  histoiy  of  Prussia.   In  18x8 
Prusaa  adopted  a  tariff  with  mudi  reduced  duties,    ^^ 
-under  the  influence  of  the  Liberal  statesmen  then 
still  powerful  in  the  Prussian  government.    The  excitement 
and  opposition  in  Germany  to  the  Prussian  tariff  led  to  customs 
legisUtion  by  ihe  other  German  states,  some  smaller  states 
joining  Prus^  while  the  southern  states  endeavoured  to  fotm 
independent  customs  unions.    Finally,  by  gradtftl  steps  be-' 
tween  1831  and  1834,  the  complete  ZoUverein  was  formed, 
notwithstanding  popular  opposition..  AU  the  German  states 
formed  a  customs  union,  with  free  trade  between  them,  except 
so  far  as*  differing  internal  taxes  in  the  several  states  made  some 
modifications  necessary.    The. customs  revenue  was  divided 
among  the  seversl  states  fh  proportion  to  population.    The 
tariff  of  the  ZoUverein  wais,  in  essentials,  the  Prussian  tariff  of 
x8x8,  and  was  moderate  as  ocmipared  with  most  of  the  separate 
tariffs  previously  existing,    ^thin  the  ZoHverein,  after  x834» 
there  was  an  almost  unceasing  strugsjk  between  the  Proteo* 
tionist  and  Free-  Trade  parties^  Prussia  supporting  in  the  main 
a  Liberal  policy,  while  the  South  German  states  supported  a 
Protectionist  policy.    Tlie  trend  of  the  tariff  policy  of  the 
ZoUverein  for  some  time  after  1834  was  towards  protection; 
partly  because  the  specific  duties  of  x8x8  became  proportionately 
heavier  as  manufactured  commodities  feU  in  price;  partly  be- 
cause s(»ne  actual  dumps  in  rates  were  made  in  response  to 
the  demands  of  the  Protectionist  states.    In  i8S3  ft  treaty 
between  the  ZoUverein  and  Austria  brought  about  reciprocal 
reductions  ol  duty  between  these  two  parties.    After  x866  a 
change  towards  a  more  liberal  poUcy  was  brought  about  by 
the  efforts  of  Prussia,  which  concluded  independently  a  c<Hn* 
merdal  treaty  with  France,  forcing  on  the  other  members  of  the 
ZoUverein  the  alternative 'of  dthor  parting  company    g^^^^ 
with  Prussia  or  of  joining  her  in  her  relations  with    tsmiy 
France.  The  second  alternative  was  accepted,  largely    m^  'mp 
because  Austria  did  not  vigorously  support  the  South    j^y 
Gennan  states,  and  in  1865  the  ZoUverein  as  a,  whole 
concluded  a  commercial  treaty  with  France,  bringing  about  in^ 
iportant  rediicU»ns  of  duty.   The  rfgine  of  conparativdy  fiee 
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trade  thus  eitf  nHhfcfd  hfcted  for  about  MUm  yem.  Mbetfht 
foundatkm  of  the  Gennan  Empire,  the  datiee  of  the  ZoUverein 
became  thoee  of  Germany,  and  lor  a  time  the  liberal  rigime 
was  maintainrd  and  extended,  with  respect  to  the  tariff  as  with 
teapKt  to  other  matters.  But  in  Gomany,  as  in  France,  a 
combination  of  political  and  of  economic  forces  kd  before  long 
to  a  reaction  towards  piotectum.  Bismarck  broke  with  the 
National  libeials,  who  were  the  Hwmpions  of  free  tradcf;  at 
the  same  time  the  agricnltitral  depreasion  set  in,  and  the  agri- 
cultural interest  demanded  protection  against  American  and 
other  foreign  competition.  Hie  mamifactuiers,  especially  of 
iron,  also  manceuvrcd  for  protection.  The  reaction  came  in 
1879,  when  duties  were  increased  <»  manufactured  artides  as 
Pnttr-  ^>^  '^  <^  agricultural  artides.  Other  advances  of 
thmntf  duty  were  made  in  later  years,  eqiedally  on  grain; 
^^  and  thus  the  policy  of  Germany  has  become  dis- 
^^  tinctly  Protectionist,  though  not  to  the  tame  degree 
as  in  France.  In  1893,  however,  the  predae  year  in  which 
France  gave  up  ber  q^tfem  of  commercial  treaties,  some  modcia- 
tion  was  brous^t  about  fai  Germany's  protective,  system  by 
oommerdal  treaties  with  Austria,  Italy,  Belgium,  Switaerland, 
and  shortly  afterwards  with  Russia.  Tliese  treaties  provided 
for  reductions  of  dutiea  in  all  directions,  the  most  important 
concessions  being  on  certain  agricultural  products.  Thus  the 
duty  on  vrheat,  which  had  been  gradually  raised  as  high  as 
S  marks  per  hundred- kilogrammes  (roughly  is.  sd.*  or  about 
50  c  a  bushel)  was  reduced  to  3-50  marks  by  the  treaties.  The 
rates  of  these  treaties  were  extended  to  a  number  of  other 
countries  having  "most  favoured  nation"  relations  with 
Germany.  The  tariff  system  of  Germany,  however,  at  the 
beginning  of  the  soth  century,  remained  de&iitely  Protectionist. 
In  other  important  countries  changes  in  policy  have  tsleen  place 
nmilar  to  those  noted  in  Germany  and  in  Fmnce.  The  era  of 
moderated  tariffs,  which  began  with  the  ^naX  trea^  of  i860,  lasted 
for  about  twenty  years,  anawas  followed  in  Italy,  Austria,  Belgium, 
Switzerland  and  S^In  by  a  reversion  to  protection,  although 
asually  to  a  less  high  system  of  protection  than  had  prevailed 
before  186a  The  United  Kingdom  and  Holland  alone  held  con- 
aistcntly  and  unfalteringly  to  the  principle  of  free  trade.  The 
factors  which  have  brought  about  this  reaction  have  been,  as  was 
already  noted,  partly  economic,  partly  political:  on  the  one  hand, 
the  prescure  of  oompetition  from  distant  countries  in  agricultural 
products,  a  consequence  chiefly-  of  improved  tranuMrtation;  on 
the  othor  hand,  the  revival  of  national  sentiment  and  prejudice. 

The  United  StaUs.—Ths  tariff  history  of  the  United  Sutei, 
like  that  of  Emopean  countries,  divides  itself  into  two  great 
periods,  before  and  after  the  year  i86a  But  it  is  no  more  than 
an  acddent  that  this  year  constitutes  the  dividing  Hne  In  both 
cases,  the  change  in  Uie  United  States  being  due  to  the  Civil 
War,  whidi  so  profoundly  influenced  the  fiscal,  economic  and 
political  history  of  the  country  in  all  directions.  The  period 
before  i860  may  again  be  divided  into  tlupe  sub-periods,  the 
first  extending  from  1789  to  18x6,  the  second  from  x8i6  to 
about  1846,  the  third  from  1846  to  z86a 

(i)  The  Tariff  Act  of  1789  was  the  first  legislative  measure 
passed  by  the  United  States.  The  Protectionbta  have  pdnted 
to  it  as  showing  the  disposition  of  the  first  Congress  to 
adopt  at  once  a  poHcy  of  protection;  the  Flee  Traders 
have  pofaited  to  it  similarly  as  showing  a  predilection 
for  their  policy.  Each  had  some  ground  for  the  daim.  The 
duties  of  the  act  of  2789  were  very  moderate,  and,  as  compared 
with  those  whidi  the  United  States  has  had  under  any  subse- 
quent legishtion,  may  be  described  as  free  trade  duties.  On 
the  other  hand,  the  spirit  of  the  act  of  1789  was  protective.  It 
had  been  the  design  of  Madison,  and  of  other  firm  supporters 
of  the  new  constitution,  to  adopt  in  1789  a  very  simple  measure, 
designed  solely  to  secure  revenue.  But  the  pressure  from  the 
representatives  of  some  of  the  states,  notably  Pennsylvania 
and  Massachusetts,  compelled  him  to  incorporate  in  the  Tariff 
Act  certain  spedfic  duties  borrowed  from  the  Tariff  Acts  then 
In  force  in  these  states,  whidi  had  a  distinctly  protective  aim. 
Thus  the  act  of  1789,  although  the  duties  levied  by  it  were 
moderate,  yet  had  a  protective  intent.  Such  in  the  main  re- 
uained  the  situation  until  iar6,  duties  being  indeed  raised  from 
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time  to  time  in  order  <o  aedire  more  twmnt,  but  the  arraoge- 
raent  and  the  general  rate  of  the  duties  not  being  sensibly 
modified.  There  was  not  at  this  time  any  oondderBble  public 
feeling  on  the  subject  of  protection,  chiefly  because  during  most 
of  the  years  of  this  period  the  Eastern  states,  and  especially 
New  England,  where  manufactures  might  be  ezpe^ed  to 
devebp  first,  were  profitably  engaged  in  an  extensive  export 
and  GBXiying  trade. 

(s)  After  the  dose  of  the  War  of  x8ia,  however,  a  new  spirit 
and  a  new  policy  developed.  With  the  end  of  the  Napoleonic 
wars,  the  opportunities  for  American  commerce  be-  uu-4t. 
came  less,  while  at  the  same  time  the  expanding 
population  necessarily  led  to  diversified  Interests  at  home.  A 
denumd  arose  for  two  (Aoatfy  connected  measures:  protection 
to  domestic  manufactures,  and  internal  improvements.  Pro- 
tection was  demanded  as  a  means  both  of  aiding  young 
industries  and  of  fostering  a  home  market  for  agricultural  pro- 
ducts. The  diief  qxxkfsman  of  the  new  movement  was  Henry 
Clay,  who  remained  throughout  hie  life  the  constant  advocate 
of  this  so-called  ''American  tyttem."  Some  disposition  in 
this  direction  showed  itself  as  eariy  as  1816,  when  tariff  duties 
were  raised.  Still  greater  changes  were  made  in  1894,  x8a8, 
and  1833.  In  XS24  duties  were  oonsadecably  raised;  and 
thereafter  the  New  England  states,  whidi  so  far  had  been 
lukewarm  in  supporting  the  movement,  joined  in  it  unreserved^. 
The  tariff  of  x8a8  was  affected  by  some  political  manipulation, 
which  caused  it  to  contain  objectionable  provisions,  and  to  be 
dubbed  "the  tariff  of  abominations."  But  the  so-called 
abominations  were  removed  in  183a,  when  the  protective 
system  was  deliberately  and  carefully  xeairanged.  By  this 
time,  however,  the  opposition  to  it  in  the  South  had  readied  a 
pitch  so  intense  that  ooncessbns  had  to  be  made.  As  a  planting 
and  slave-owning  region,  the  South  inevitably  had  no  manu- 
factures: it  fdt  that  its  cotton  was  sure  to  find  a  foreign  market, 
and  would  gain  little  from  the  establishment  of  a  domestic 
cotton  manufacture  within  the  country;  and  it  judged,  rightly, 
that  the  protective  system  brought  it  only  burden  and  no 
benefit.  The  extent  of  the  burden  was  greatly  exaggerated  by 
the  leaders  of  the  South,  especially  in  the  heat  of  partisan  con- 
trover^;  and  the  subject  was  dosely  connected  with  the  con- 
troversy as  to  the  xif^ts  d  the  states,  and  the  endeavour  of 
South  Carolina,  under  the  influence  of  Calhoun,  to  nullify  the 
Tariff  Act  of  X83S.  The  nullification  movement  led  in  1833  to 
the  well-known  oompromlse,  by  whidi  the  rates  of  duty  as 
established  by  the  Act  of  183a  were  to  be  gradually  reduced, 
reaching  in  x&4a  a  general  levd  of  so  per  cent.  The  compromise 
served  its  turn  in  allaying  political  Uttemess  and  staving  off  a 
diriect  conflict  between  the  United  States  and  South  Carolina. 
But  the  reductions  of  duty  made  under  it  were  never  effectivdy 
carried  out.  In  184a,  when  the  final  to  per  cent,  rate  was  to 
have-  gone  into  tBectj  the  Protectionists  again  had  control  of 
Congress,  and  after  a  brief  period  of  two  months,  during  which 
this  20  per  cent,  rate  was  in  force,  passed  the  Tariff  Aa  of  1849, 
which  once  more  restored  the  protective  system  in  a  fonn  not 
mudi  less  extreme  than  that  of  1833. 

(3)  Four  years  later,  however,  in  1846,  a  very  oonsiderabk 
diange  was  secured  by  the  South,  and  a  new  en  was  entered 
on.  The  Democratic  party  now  was  in  control  of  sat6  6&. 
legislation,  and  in  the  Tariff  Act  of  1846  esUblished 
a  system  of  moderate  and  purely  ad  valorem  duties,  in  which  the 
protected  artides  were  subjected,  as  a  rale,  to  a  rate  of  30  ptt 
cent.,  in  some  cases  to  rates  of  95  and  90  per  cent.  The  system 
then  established  has  often  been  spoken  of  as  a  free  tiade  system, 
but  was  in  reality  only  a  system  of  moderated  protection.  In 
x8s7  duties  were  still  further  reduced,  the  rate  on  most  pno* 
tected  commodities  going  down  to  94  per  cent.,  and  remaining  at 
this  comparativdy  low  level  untfl  the  outbreak  of  the  Civfl  War. 

The  second  great  period  in  the  tariff  history  of  the  United 
States  opens  with  the  CMl  War.  It  Is  true  that  the  first  steps 
towards  a  policy  of  hi^er  protection  were  taken  just  before 
the  war  began.  In  the  ses^n  of  1860-61,  immediatdy  pre- 
ceding the  outbicak  of  the  conflict,  the  Morrill  Tariff  Act  was 
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passed  by  the  RepuMiean  party,  Umo  in  contool  bettuse  the 
defection  of  Southern  members  of  Congress  had  already  begun. 
It  substituted  spedfic  duties  for  the  aa  valorem  duties  of  1846 
and  1857,  and  made  some  other  changes  of  significance,  as  in 
the  higher  duties  upon  iron  and  steeL  Nevertheless,  the  ad- 
vances then  made  were  of  little  importance  as  compared  with 
the  far-reaching  increases  of  duty  during  the  Civil  War.    These 

formed  part  of  the  general  resort  to  every  possible 
tejSy*^**^  fiscal  device.  The  great  struggle  compelled  every 
ik^JIml     resource  to  be  strained  to  the  utmost:  the  issue  of 

long-time  bonds,  continual  borrowing  in  very  Urge 
amounts  on  short-time  inconvertible  paper  money,  an  elaborate 
and  all-pervading  s^tem  of  internal  taxes,  and,  finally,  heavy 
import  duties.  The  internal  taxes  of  the  war  were  appUed  not 
only  in  the  form  of  income  taxes,  stamp  taxes,  licence  and  gross 
receipts  taxes,  but  also  as  direct  ezdse  taxes  on  many  com- 
modities. The  import  duties  were  correspondingly  raised, 
partly  by  way  of  off -set  to  the  internal  taxes,  partly  as  a  means 
of  getting  additional  revenue,  and  finally  in  some  degree  be- 
cause of  a  disposition  to  protect  domestic  faidustries.  The 
most  important  acts  were  the  great  revenue  acts  of  1863  and 
1864.  Some  further  changes  were  made  in  1865,  and  the  dose 
of  the  war  thus  left  the  United  States  with  a  compKcated  system 
of  very  high  taxes  both  on  imported  duties  and  On  domestic 
products. 

The  main  features  of  the  tariff  history  of  the  United  States 
since  the  Civil  War  have  been  that  the  internal  taxes  have  been 
almost  entirdy  swept  away,  the  import  duties  on  purdy  re- 
venue articles  similarly  abolished,  while  those  import  duties 
that  operated  to  protect  domestic  industries  have  been  main- 
takied,  and  indeed  in  many  cases  increased.  The  situatian  has 
had  some  analogy  to  that  of  France  from  1815  to  x86o,  when 
similarly  a  highly  restrictive  system  established  during  a  period 
of  war  was  unexpectedly  retained  long  after  peace  had  been 
established.  This  result  in  the  United  States  came  about  by 
gradual  steps  and  without  premeditatioa.  After  the  dose  of 
the  war  efforts  were  first  directed  to  clearing  the  finandal  situa- 
tion by  funding  the  floating  debt,  and  taking  steps  (never  fully 
consummated)  •  towards  contracting  the  currency.  Next  the 
internal  taxes  were  gradually  done  away  with,  until  nothing 
was  left  except  the  excise  00  beer,  spirits  and  tobacco.  No 
further  teaort  was  noade  to  internal  taxes  until  the  revenue  act 
of  1898  was  passed,  at  the  outbreak  of  the  Spanish  War.  Efforts 
were  made  also  to  reduce  the  tariff  duties,  but  these  naturally 
came  last:  th^  met  with  strong  oppo^tion,  and  in  the  end 
they  were  almost  completely  frustrated,  thus  leaving  as  the 
basis  of  the  tariff  the  rates  which  had  been  levied  in  the  course 

of  the  war.   In  1870  some  rearrangements  were  made, 

the  duties  on  iron  and  on  some  other  artides  being  rc- 
^atioa  duced.  In  1872  a  more  general  reduction  was  carried 
Sa^       out,  strongly  resisted  by  the  Protectionists,  and  finally 

ending  in  a  uniform  cutting  off  of  xo  per  cent,  from 
all  the  import  protective  duties.  In  1875,  however,  when  the 
revenue  had  become  defident  after  the  crisis  of  1873,  the  xo  per 
cent,  reduction  was  repealed,  and  duties  restored  to  thdr 
previous  amounts.  It  deserves  to  be  noted  that  in  1872.  an 
important  step  was  also  taken  towards  removing  entirely  the 
duties  on  purely  revenue  articles,  tea  and  coffee  being  then 
admitted  free  of  duty.  On  the  other  hand,  the  maintenance 
of  the  protective  duties,  and  the  gradual  consolidation  of  feeling 
in  favour  of  a  permanent  policy  of  strong  protection,  kd  to 
other  revisions  and  rearrangements  in  the  direction  of  pro- 
tection. In  1867  an  important  act  on  wool  and  woollens  was 
passed,  largdy  increasing  the  duUes  on  both.  In  X869  the  duty 
on  copper  was  raised.  In  1870,  while  some  duties  were  lowered, 
others  were  mised,  as,  for  instance,  those  on  steel  rails  and  on 
naarble.  Thus  the  ten  years  immediately  following  the  dose 
bf  the  war  brought  about  the  gradual  tran^ormation  of  the 
high  duties  levied  on  all  commodities  for  revenue  purposes  into 
a  system  of  high  duties  almost  wholly  on  protective  commodities, 
-This  transformation  met  with  much  opposition,  not  less  in  the 
Republican  party  than  in  the  Democratic  party.    While  the 
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feelmg  in  the  Republican  pasty  had  been  tnuk  the  outset  in 
favour  of  protection,  so  hif^  a  range  of  duties  met  with  mudi 
opposition.  This  opposition  led  to  an  impertant  general  re- 
vision  in  1883,  largely  influenced  by  the  recommendations  of  a 
special  Tariff  Commission  which  Congress  created  in  1883.  The 
act  of  1883  was  passed  in  the  main  as  a  party  measure 
by  the  Republicans,  and  on  the  whole  served  rather  ^]^' 
to  put  in  order  the  protective  system  as  it  stood  than 
to  make  any  change  of  policy.  Certain  duties  wexe  reduced 
(thou^  in  no  case  greatly  reduced)  sudi  as  those  upon  wool, 
some  woollens,  cheaper  grades  of  cotton  cloths,  iron,  steel  rails, 
capper.  On  the  other  hand,  on  many  artides  duties  already 
high,  but  believed  to  be  insufficient  for  the  effeaive  protection 
of  the  domestic  producer,  were  raised;  e.;.,  on  finer  woollens 
and  cottons,  on  some  iron  and  sted  manufactures. 

The  tariff  system  as  revised  and  codified  in  1883  would  pro- 
bably have  remained  unchanged  for  many  years  had  it  not  been 
for  the  turn  taken  by  political  and  financial  history.  The  decade 
from  x88o  to  1890  was  one  of  great  pro!^)erity,  consequently 
of  rising  iiqports,  consequently  of  swelling  customs  revenue. 
In  the  second  halt  of  the  decade  a  continuous  large  surplus  in 
the  Treasury  necessarily  directed  attention  to  the  state  of  the 
revenue,  and  gave  strength  to  the  protests  against  excessive 
taxation^  In  addition,  the  Democratic  party,  which  had  long 
been  committed,  though  in  a  half-hearted  way,  against  the 
policy  of  high  protection,  was  brought  to  a  vigorous  and  un« 
compromising  attack  on  it  through  the  leadership  of  President 
Cleveland.  In  his  Presidential  Message  of  December  1887  he 
attacked  the  protective  system  in  unqualified  terms;  and  in 
the  session  of  1887-88  the  Democratic  majority  in  the  House 
of  Representatives  prepared  a  bill  providing  for  great  reduc- 
tiona.  The  control  of  the  Senate  by  the  Republicans  prevent«l 
any  legislation.  But  the  Republicans,  as  is  almost  inevitable 
under  a  party  system,  dumipioned  the  policy  opposed  by  the 
other  side,  and  dedared  themsdves  not  only  in  favour  of  the 
maintenance  of  existing  duties,  but  of  the  consistent  and  un- 
quaUfied  further  application  of  protection.  The  protection 
question  thus  became  the^ain  issue  in  the  Presidential  election 
of  x888,  which  resulted  in  the  defeat  of  the  Democrats.  In  the 
next  ensuing  session  of  Congress,  in  1889-90,  the  Republicans 
passed  a  new  tariff  act,  known  as  the  McKinley  Tariff 
Act,  because  Mr  McKinley  was  then  chairman  of  JSInfg?' 
the  House  Committee  in  charge  of  the  bill.  It  ad-  10^ 
van(xd  duties  materially  on  a  considerable  number 
of  commodities,  both  raw  materials  and  manufactured  articles^ 
The  duties  on  wool  were  raised,  corresponding  changes  made  on 
woollen  goods*  the  duties  00  cottons,  linens,  some  siUs,  and 
velvets  considerably  raised.  A  further  step  towards  consolidat- 
ing the  protective  system  was  taken  by  abolishing  the  duty  on 
sugar,  mainly  a  revenue  duty.  The  necessity  for  redudng  the 
revenue  and  cutting  down  the  continued  surplus  was  met  in 
this  way  rather  than  by  lowering  the  protective  duties.  For 
consistency  in  maintaining  the  protective  prindple  a  direct 
bounty  was  given  to  the  domestic  producers  of  sugar  in 
Louisiana.  A  turn  in  the  political  whed  brought  an  abrupt 
change  four  years  later,  in  1894.  The  tariff  question  was  again 
the  issue  in  1892:  President  Cleveland,  defeated  four  years 
before,  was  now  again  dected,  and  the  Democratic  party  came 
into  power,  pledged  to  change  the  tariff  system.  Accordingly 
in  the  first  ensuing  session  of  the  Congress  elected  in 
1892  the  tariff  act  of  1894  was  passed^  known  as  the  ^j^S^ 
Wilson  Tariff,  bringing  about  considerable  reductions  ^§4, 
of  duty,  The  measure,,  however,  was  less  indsive 
than  its  chief  sponsors  had  planned,  because  of  the  narrow- 
majority  commanded  by  the  Democrats  in  the  Senate.  Some 
of  the  Democratic  senators  were  lukewarm  in  ,their  support  of 
the  party  policy  of  tariff  reduction,  and  joined  with  the  Re- 
publicans in  mitigating  the  changes.  Neverthdess  some  crucial 
changes  were  made.  The  duty  on  wool,  typical  among  the 
duties  on  raw  materials,  was  completely  abolished,  and  with 
this  change  came  a  great  reduction  in  the  duties  upon  wooUco 
^oods.    Changes,  but  of  less  importance,  were  made  on  other 
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teztfle  goodsw  The  Hooae  had  proposed  to  remove  abo  the 
duties  on  coal  and  on  iron  ore,  but  the  Senate  pennitted  only 
«  jeduc^kut  in  these.  A  duty  was  itimposed  on  sugar,  chiefly 
as  a  means  of  securing  needed  revenue,  but  at  a  less  rate  than 
had  existed  before  1890.  At  the  same  time  the  dffierential 
duty  on  refined  sugar,  which  operated  as  protection  to  the  sugar 
trust,  was  not  abolished,  as  the  ardent  tariff  reformers  had 
proposed,  but  kept  in  substance  not  greatly  changed.  This 
cixcumstance,  as  weO  as  the  faOure  to  make  other  desired  re- 
ductions, caused  the  ardent  tariff  reformers  to  be  greatly  dts- 
appoittted  with  the  act  of  1894  as  finally  passed,  and  led 
President  Cleveland  to  permit  it  to  become  law  without  its 
endorsement  by  his  signature.  The  next  election  in  1896 
brought  still  another  turn  in  the  p<4itical  wheel,  the  Republicans 
being  once  more  brought  into  power  under  the  leadetship  of 
President  McKinley.  The  currency  issue  had  been  foremost  in 
the  campaign,  but  the  Republicans  bad  also  proclaimed  them- 
selves in  favour  of  a  return  to  the  unqualified  protective  system. 
At  the  extra  session  which  President  McKinley  called  in  1897, 
ahnost  the  sde  measure  considered  was  the  tariff  act,  known 
(again  from  the  name  of  the  chairman  of  the  House  Com- 
mittee) as  the  Dingley  Act  This  relmposed  the 
duties  upon  wool,  on  most  qualities  at  the  precise  rates 
of  1 890,  on  some  qualities  at  even  higher  rates.  Neces- 
sarily the  duties  on  woollens  were  correspondingly 
raised,  and  here  again  made  even  higher  than  they  had  been  in 
1890.  On  other  textiles,  particularly  on  silks  and  linens,  simflar 
advances  were  made.  As  a  rule,  the  duties  of  1890  were  either 
retained  or  somewhat  advanced.  To  this  policy,  however, 
there  was  a  significant  exception  in  the  iron  and  steel  schedule, 
where  the  reduced  duties  of  1894  were  left  mainly  unchanged. 
The  iron  industry  in  the  United  States  had  made  extraordinary 
advances,  and  confessedly  was  not  in  need  of  greater  protection 
than  had  been  given  in  1894.  Some  piwnions  for  reciprocity 
arrangements  with  other  countries,  opening  the  way  for  possible 
reductions  of  duty  by  treaty  arrangements,  were  also  incor- 
porated in  the  act  of  1897,  though  with  limitations  which  made 
it  improbable  that  any  ccmslderabie  changes  would  ensue  from 
this  policy.  Some  such  provisions  had  also  been  contained 
in  the  act  of  1890,  but  here  dso  without  important  results.  The 
tariff  system  of  the  United  States  at  the  beginning  of  the  soth 
century  thus  remained  rigidly  and  unqualifiedly  protective, 
with  rates  higheffithan  those  of  even  the  most  restrictive  tariffis 
of  the  countries  of  the  European  contuient. 

AtJTHORiTiEs. — Am4,  tiuic  sur  Us  tarifs  d<  douatu  et  sur  Us  traitSs 
dt  commerce  .  (Paris,  1876} ;  P.  Ashley.  Modtm  Tariff  Hisknry 
(Loodon.  iO(u);  W.  J.  Ashley.  The  Tariff  ProbUm  CLoDdoo,  i^); 
Carl  Bailed^  vU  deiUscfHimerikanischen  Handeiibeziekunien  (Leipzu;, 
1901);  C.  r .  Bastable,  The  Commerce  of  Nations  (London,  1092J; 
A-  Beer,  Osterreichische  Handels/wlittk  im  XJX.  Jahrhundert 
(Vienna,  1891);  S.  1.  Chapman,  Utstary  of  Trade  between  Ihe  United 
Kingdom  am  the  United  States,  vith  special  r^erence  to  the  Bffeei 
of  Tariffs  (London,  1899};  G.  BL  Curtiss,  Protection  and  Prosperity: 
en  Account  ofTariJT  Lesislalion  and  its  Effect  in  Europe  and  America 
(1896);  Sir  C.  Dlfke,  ProbUms  of  Greater  Britain  (London,  1890); 
DowetU  History  of  Taxes  and  Taxation  in  Endand;  T.  H.  Farrer, 
The  State  in  Relation  to  Trade  (1883);  G.  M.  Fisk,  Die  Handelspolitih 
der  Vereinigfen  Staaien^  1890-1900:  Schriften  des  Vereins  fUr 
Sociaipolitik,  XC.  (Leipzig,  1900);  Funck-Brcntano  and  Dupuis, 
Les  tarifs  douaniers  et  Us  traitis  de  commerce  (Paris^  1896) ;  W.  Lotz, 
Die  HandeUpolUih  des  Deutschen  Retches,  1890-1900  (Leipzig,  1901) ; 
H.  Richelot.  Le  ZoUoerein  (18^9);  J.  W.  Root,  Cotomal  Tariffs 
(Uveipool,  1 906);  E.  Stan  wood,  American  Tariff  Controversies  in 
Ike  Nineteenth  Century  (London,  1003) ;  F.  W.  Taussig.  The  Tariff 
History  of  the  United  Slates  (New  York,  1893);  J.  Wernicke,  System 
der  naUonalen  Schultpolilik  nach  aussen  (Jena,  1696).     (F.  W.  T.) 

TARIJA*  or  Taioxa,  a  department  and  town  of  south-eastern 
Bolivia.  The  department  lies  on  the  northern  frontier  of 
Argentina,  and  is  bounded  W.  by  Potosf,  N.  by  Chuquisaca, 
and  £.  by  Paraguay.  Pop.  (1900)  102,887.  Area,  a3>o36 
sq.  m.  The  eastern  and  larger  part  of  the  department  belongs 
to  the  great  Chaco  region.  The  Chaco  districts  are  inhabited 
by  small  nomadic  tribes  of  Indians,  and  the  grassy  Llanos  de 
Manzo  by  the  Chiriguanos,  one  of  the  strong  Indian  nations 
«f  South  America.     They  ait  considered  a  bnnch  of  the 


Guarany  rac^,  and  Hve  h  permanent  vfflages,  breed  horses, 
cattle  and  sheep,  and  till  the  soil.  Near  the  Argentine 
frontier  are  the  less  civilized  tribes  of  the  Tobas,  and  m  the 
mountainous  districts  are  remnants  of  the  Quichuas,  once 
masters  of  an  empire. 

The  capital,  San  Bernaudo  de  Tasija  (pop.  1900,  6980; 
1906,  estimate,  78x7),  is  the  only  town  <A  importance  in  the 
department.  It  is  situated  on  the  Rio  Grande  de  Tarija,  about 
xoo  m.  £.  of  Tupia.  It  is  about  5800  fL  above  sea  level  and 
its  climate  is  mild  and  healthy.  The  town  was  founded  in  1577 
by  Luiz  de  Fuertes,  by  orders  ol  the  Viceroy  of  Peru,  as  a 
military  post  to  hold  the  Chiriguanos  in  check.  About  the 
same  time  the  .Jesuits  established  themselves  here,  and  the 
most  Important  building  in  the  town  is  their  convent,  afterwards 
occupied  by  the  Franciscans. 

TARIM,  the  principal  river  of  Chinese  or  Eastern  Turkestan, 
fai  the  middle  of  Ada.  It  rises  in  two  head-streams,  (i)  the 
Kasl^gar-darya,  which  springs  as  the  Kyzyl-su  on  the  N.  versant 
of  the  Pamir  plateau,  not  fax  from  another  Kyzyl-«u  or  the 
Vakhsh,  which  flows  down  the  Alai  valley  to  join  eventually 
the  Amu-darya,  and  (a)  the  Yarkand-darya,  which  gushes  out 
under  the  name  of  the  Raskan-daiya,  on  the  N.  slope  of  the 
Karakorum  Mountains,  just  under  the  Karakorum  pass.  The 
former  stream  flows  almost  due  £.  past  the  dty  of  Kashgair 
untn  it  Joins  the  Yarkand  or  Yarkent-darya.  The  hitter,  after 
skirting,  in  a  deep  gorge  and  in  a  north-western  direction,  the  S. 
foot  of  the  Sugfaet  Mountains  and  then  of  the  Raskem  Mountains, 
both  constituent  members  of  the  western  Kuen-lun,  forces 
its  way  out  into  the  lowlands  of  Eastern  Turkestan  and  flows 
N.  past  the  city  of  Yarkand,  then  turns  N.E.  and  traverses  in  a 
gigantic  arc  the  N.W.,  N.,  and  £.  margins  of  the  vast  desert  of 
Takla-makan.  Of  these  two  streams  Dr  Sven  Hedin  concedea 
the  honour  of  being  the  mother  river  to  the  Yarkand-darya, 
on  the  ground  both  of  its  length  and  of  its  volume;  indeed  for 
some  months  in  the  year  the  Kashgar-darya,  mainly  owing  to 
the  drain  made  i4>on  it  for  irrigation  purposes  after  it  debouches 
upon  the  lowlands,  fdls  to  get  through  to  the  Yarkand-dar3rB, 
whereas  the  Yarkand-darya,  on  the  other  hand,  never  dries  up. 


The  Kashgar-darya  enters  the  Yarkand-darya  by  a  wide  delta 


cl  the  Yarlcand-darya,  tlows  lor  some  230  m.  N.t,.  until  it  encounters 
the  Ak-su-darya  from  the  N.  Along  this  part  of  its  course  the  river 
is  full  of  minor  unuosities,  with  a  deep,  narrow  channel,  a  sluggish 
current,  and  hig^  steep  banks,  bordered  by  forests  of  poplars  and 
thickets  of  reeds.-  The  Ak-su-darya,  which  rises  at  an  altitude  of 
11,000  ft.  as  t^e  Ak-sai  near  the  S.W.  extremity,  but  on  the  W.  side, 
of  the  Kokshat-tau  range  of  the  Tian-shan.  Mountains,  soon  breaks 
through  that  range  and  proceeds  to  flow  E.N.E.  along^  its  southern 
foot,  but  under  the  name  of  the  Taushkan-darya.  until  it  reaches  the 
town  of  Ak-su  in  80*  41'  E.  and  40**  28'  N.  Thence  it  flows  S.  and 
S.E.  and  cfi'ects  a  junction  with  the  Yarkand-dar>'a  (Tarim)  in  about 
81*  E.^  The  Ak-su,  which  is  swift  and  brings  down  large  quantities 
of  sediment,  infuses  new  vigour  into  the  main  river,  giving  it  an 
imoulse  which  carries  it  all  the  way  down  to  the  Kara-koshun. 

About  20  m.  farther  down,  the  Yumalak-darya  or  Tarim,  as  the 
river  then  begins  to  be  calico,  is  Joined  on  the  right  or  S.  by  the 
Khotan-darya,  a  stream  which  rises  in  the  N.  ranges  of  the  Kuen-lun 
Mountains,  and  fights  its  way  across  the  all-cngulfing  sands  of  the 
desert  of  Takla-makan,  but  with  such  poor  results  that  it  is  only 
about  forty  days  in  the  year  that  it  makes  any  contribution  to  the 
volume  of  the  Tarim.  Some  180  to  190  m.  below  the  confluence 
of  the  Ak-su-darya,  the  river  begins  to  come  into  direct  conflict 
with  the  sand-dunes  of  the  great  desert,  which  it  has  thus  far  suc- 
cessfully skirted.  At  the  same  time  it  begins  to  waste  its  strength 
in  filling  marginal  or  lateral  lakes,  formed  in  the  hollows  betweeo 
the  big  sand-dunes  (they  reach  elevations  of  as  much  as  ^00  ft.)> 

In  about  86**  30'  E.,  near  the  station  of  Karaul.  the  nver  begins 
to  break  up  in  deltaic  fashion,  and  in  a  long  secular  process,  using 
Karaul  as  a  sort  of  pivot,  appears  to  oscillate  backwards  and 
forwards  like  a  pendulum  from  N.  to  S.,  and  from  S.  back  again 
to  N.  between  the  lake  of  Kara-koshun  (N.  M.  Przhevalsky 's  Lop-nor) 
at  the  N.  foot  of  the  Astin-tagh  (see  Lop-nor),  and  the  basin  at  the 
S.  foot  of  the  Kuruk-tagh  (sec  Gobi),  which  Baron  von  Richthofcn 
and  Dr  Sven  Hedin  identify  with  the  ancient  Lop-nor  of  the  old 
Chinese  geographers.  From  Karaul  down  to  Ayrilghan  or  Arghan, 
a  distance  of  over  200  m.,  the  Tarim  skirts  the  N.E.  front  of  the 
high  sand-dunes  of  the  great  desert,  spending  itself  in  numerous 
marginal  lak^a  aU  ^  way  dowa,  while  on  the  opposite  bank  (left) 
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k  ItKwtB  muneroiM  interbcing  bteachet  beUnd  k,  like  the  Kuache- 
kish'tarim,  La^in-darva,  Yatim-tarim,  Ilek,  And  Tolmx-tariin. 
None  of  its  inai:Kinal  lake*  it  round  in  shape,  but  all  are  elongated, 
from  N.  to  S.  or  from  N.W.  to  S.E.  This  ia  the  genefal  rule,  but 
tbeie  ia  a  aecond  leriet  of  lakes  beside  the  river  which  are  drawn 
out  from  N.E.  to  S.W.  These  owe  their  existence  prixnarily  to  the 
action  of  the  wind.  Hera  too,  in  its  delta,  the  Tarim  overflows 
into  more  than  one  chain  of  a  third  category  of  lakes  («.{.  AvuUu- 
kol,  Kara'kol,  Tayek-kol,  and  Arka-kol),  strung  on  one  or  other 
of  its  anastomosing  deltaic  arms.  These  generally  act  as  regulators 
and  clarifiers,  the  river  emerging  from  them  with  crystal-bright 
water. 

Near  the  head  of  Its  delta  the  Tsrim  is  joined  from  the  N.  by  the 
Koncheh-darya,  a  stream  which  issues  from  the  lake  of  Bagrash-kul, 
itt  ultimate  source  being  the  Kfaaidu-gol  or  KhaidylMnol,  whkk 
drains  the  Yulduz  valleys  of  the  eastern  Tian-shan  Mountains. 
This  river,  which  measures  290  m.  from  the  Bagrash-kul  to  the 
Kara-koshun.  serves,  with  the  help  of  the  poi^ar  forest  which  grows 
along  its  left  bank,  as  a  dam  to  check  the  westward  movement  of 
the  desert  sands.  Finally^  the  Tarim  enters,  by  a  number  of  arms, 
the  series  of  shallow,  dwindling  lakes  of  Kara-buran.  which  serve 
as  a  sort  of  lacustrine  ante-room  to  the  real  terminal  basin  of  the 
river,  the  Kara-koshun,  whidi  lies  a  little  farther  to  the  E.,  in 
40*  N.,  89*  y>'  E.,  at  an  altitude  of  2675  feet  above  sea-level.  In 
1900^01  Dr  Svea  Hedin  discovoed  several  fresh  desert  lakes 
formingto  the  N.  of  Kara-koshun,  and  branches  of  the  deltaic  arms 
of  the  Tarim,  or  overflows  of  such  branches,  straining  out  in  the 
same  direction,  facts  which  he  interpreted  as  a  tendency  of  the  river 
to  revert  to  its  former  more  nortneriy  terminal  basin  of  the  old 
(Chinese)  Lop-nor. 

The  river  not  only  dwindles  vastly  between  the  confluence  of  the 
Ak-su  (e.£.  16,780  cub.  ft.  in  the  second  in  June)  and  its  embouchure 
in  the  Kara-koshun  (5650  cub.  ft.  in  the  second),  but  keeps  on 
lifting  its  bed  and  its  current,  like  the  Po  and  the  Hwang-ho,  above 
the  level  of  the  adjaoent  countiv.  The  total  fall  from  the  con* 
fluence  of  the  Ak*su-darya  (2380  ft.)  to  the  Kara-koshua  (267^  ft), 
a  distance  of  some  665  m.,  is  only  705ft.,  giving  an  average  of  very 
little  more  than  a  foot  per  mile.  The  total  length  of  the  river 
b  probably  somewhere  near  1000  m.  On  the  whole  the  Tarim  is 
step  by  step  and  year  by  year  steadily  but  slowly  working 
its  way  towaKls  the  9.W.,  for  all  along  its  lower  course  it  Is  accom> 
paniea  by  a  belt,  some  50  m.  wide,  which  lies  at  a^  lower  level  or 
altitude  than  itself.  In  its  actual  delta  thu  tendency  is  counter- 
baLanoed  by  its  incipient  osdllatipn  backwards  towards  the  N., 
towards  the  desiccated  lake  barin  of  the  old  Lop-iuv.  Althous^ 
the  river  drains  the  vast  area  of  554*000  so.  m.,  it  is  only  from 
173,000  sq.  m.  of  this  (48-8  per  centl)  that  it  derives  any  augmenta- 
tion of  volume.  The  remaining^  i8a,ooo  sq.  m.  (51*2  per  cent.)  of 
the  potential  catchment  area  fails  to  contribute  one  drop  of  water, 
being  nothing  but  arid,  rainless  desert.  Throughout  the  catchment- 
barin  of  the  Tarim  the  precipitation  is  governed  by  the  general  law, 
that  it  increases  from  N.  to  S.  and  from  E.  to  W.  Hence,  in  con- 
formity with  this,  the  largest  aflluents  are  in  the  west.  In  general 
shape  the  basin  of  the  Tarim  is  elliptical,  but  the  lowest  part  lies 
Dear  the  extreme  E.  end  of  the  ellipse.  **  If  the  deepest  part  of  the 
basin  lay  beyond  the  lonjg  axis  of  the  ellipse  the  symmetrywould  be 
Ideal;  but,  situated  as  it  u  at  the  eoutnem  foot  of  the  Tian-shan. 
it  has  occasioned  a  dislocation  towards  the  N.  of  the  main  stream 
of  the  system.  ...  If  we  compare  the  northern  peripheral  zone 
from  the  catchment  area  of  the  Kash^-darya  to  the  catchment  area 
of  the  Kuruk-tagh,  both  inclusive,  with  the  southern  peripheral  zone 
from  the  catchment  area  of  the  Yarfcand-darya  to  the  catchment 
area  of  the  Astin-tagh,  both  again  inclusive,  we  find  that  the  former 
has  an  area  of  83,990  sq.  m.,  and  the  latter  an  area  of  89,550  sq.  m., 
or,  in  other  words,  that  they  are  approximately  of  the  same  size. 
In  the  case  of  both  the  breadth  decreases  on  the  whole  towards  the 
E.,  until  they  each  terminate  in  a  narrow  strip,  the  domain  of 
the  Kuruk-ugh  on  the  one  hand  and  that  of  the  Astin-tagh  on  the 
other.  But  before  they  contract  in  this  way  the  zones  swell  out 
into  the  Khaidu-gol  and  the  Chcrchen-darya  and  iCara-muran 
respectively.  ...  A  corresponding  symmetry  can  also  be  seen  in 
the  rivers  which  gather  off  the  encircling  mountains  into  the  de- 
pression," ^  the  iGshgar-darya  balancing  the  Yarkand-daiya,  the 
Ak-su-darya  balancing  the  Khotan-darya,  the  Koncheh-darya 
balancing  the  Cherchen-darya,  and  so  on. 

The  Tarim  begins  to  freeze  about  the  end  of  November  and  the 
freezing  advances  upwards  ap;ainst  the  current.  When  the  ioe  of 
the  river  thaws  in  the  beginning  of  March  it  sets  up  a  spring  flood, 
which  in  m^nitude  and  volume  falls  little  short  of  the  nood  causea 
by  the  melting  of  the  snows  on  the  mountains  about  the  head- 
streams  and  f^dcrs  of  the  river,  and  the  course  of  which  can  be 
traced  all  down  the  Tarim  during  the  summer  and  autumn.  The 
river  abounds  in  fish,  especially  in  the  lower  part  of  its  course.  Fish 
forms  the  staple  food  of  a  large  part  of  the  nverine  population. 

See  Sven  Hedin,  Scientific  Results  of  a  Journey  tn  Central  Asia^ 
1899-1902  (vols.  i.  and  ii.,  Stockholm,  1905-06),  and  Central  Asia 
amd  Tliet  (a  vols.,  London.  1903).  (J.  T.  Be.) 

»ftv«a  Hedin,  Scimifit  tUsulii,  iL  934-99* 


TABKAHI,  or  TAMMMiAina,  a  Patkui  tiibe  inbabitiiig  the 
whole  of  Bajour  iq.v.),  on  the  border  of  the  North-West 
Frontier  Province  of  India.  Subdivided  hilo  Man»md5»  Isazai 
and  Ismailxai,  the  tribe  nnnkbers  some  100,000  penoos.   . 

TARLBItm,  SIR  BAMA8TRB  (i754-i833)f  English  soldief, 
was  the  son  of  Jolin  Tadeton  (1719-1773),  a  Liverpool  merdiant, 
and  was  bom  in  Liverpool  on  the  2i8t  of  August  1 754<  Educated 
at  Oxford  he  entered  the  army,  and  in  December  1775  be  sailed 
as  a  volnnteer  to  America  with  Earl,  afterwards  Marquess, 
ComwallM,  and  his  services  during  the  American  War  of  Inde- 
pendence in  the  year  1776  gained  for  him  the  position  of  a 
brigade  major  of  cavalry.  He  was  present  at  the  battle  of 
Brandywine  and  at  other  engagements  in  1777  And  1778,  and 
as  the  conunander  of  the  British  legion,  a  mixed  force  of  cavaliy 
and  light  infantzy,  he  proceeded  at  tlie  beginning  of  1780  to 
South  Carolina,  rendering  valuable  services  to  Sir  Henry  Clinton 
in  the  operations  which  cuhninated  in  the  capture  of  Charleston. 
He  was  responsible  for  a  British  victory  at  Woxhaw.  in  May 
1780,  and  he  materially  helped  C^rawallis  to  win  the  battle 
of  (5amden  in  the  succeeding  August.  He  was  completely 
victorious  in  an  engagement  with  Thomas  Sumter  at  Fishing 
Credi,  or  Catawba  Fords,  but  was  not  equally  successful  when 
he  encountered  the  same  general  at  Bhickstock  Hill  in  November 
X780;  then  in  January  1781-,  in  spite  of  much  personal  valour, 
he  was  defeated  with  heavy  loss  at  Cowpens.  Having  been 
successful  in  a  skirmish  at  Tarrants  House,  and  having  taken 
part  in  the  battle  of  Guilford  in  March  1781,  he  marched  with 
ComwaUis  into  Virginia,  and  after  affording  much  assistance 
to  bis  commander-in-chidf  he  was  instructed  to  hold  Gloucester. 
This  post,  however,  was  surrendered  to  the  Americans  with 
Yorktown  in  October  1781,  and  Tarleton  returned  to  England 
on  puole.  In  1790  he  entered  parliament  as  nyember  for 
Liverpool,  and  with  the  exception  of  a  single  year  he  remained 
in  the  House  of  Commons  until  x8t2.  In  1794  he  became  a 
major-general;  in  iSia  a  general;  and  he  held  a  military 
command  in  Ireland  and  another  in  England.  In  18x5  he  was 
made  a  baronet.  He  died  without  issue  at  Letntwardine  in 
Shropshire  on  the  25th  of  January  1833. 

For  some  time  Tarleton  Ih^  with  the  actress  Mary  Robinson 
(Perdita),  and  his  portrait  was  painted  both  by  Reynolds  and  by' 
Gainsborough.  Sir  Banastre  wrote  a  History  of  the  Campaigns  of 
J780  and  X781  in  the  Southern  Provinces  of  North  America  (London, 
1 781),  which,  although  of  some  value,  is  marred  by  the  author^s 
vanity  and  by  his  attacks  on  Comwallis.  It  was  criticized  by 
Colonel  Roderick  Mackenzie  in  his  Strielwes  on  Lieutenant-Colonel 
Tarleton* s  History  (1781)  and  in  the  Comwallis  Correspondence. 

TARLTON,  RICHARD  (d.  1588),  English  actor,  was  probably 
at  one  time  an  inn-keeper,  but  in  1583,  when  he  is  mentioned 
as  one  of  the  original  company  of  queen's  players,  was  already 
an  experienced  actor.  He  was  Elizabeth's  favourite  clown, 
and  his  talent  for  impromptu  doggerel  on  subjects  suggested 
by  his  audience  has  given  his  name  to  that  form  of  verse.  To 
obtain  the  advantage  of  his  popularity  a  great  number  of  songs 
and  witticisms  of  the  day  were  attributed  to  him,  and  after 
his  death  Tarllon^s  Jests,  many  of  them  older  than  he,  made 
several  volumes.*  Other  books,  and  several  ballads,  coupled 
his  name  with  their  titles.  He  is  said  to  have  been  the 
Yorick  of  Hamlet's  soIQoquy. 

TARN,  a  river  of  southern  France,  tributary  to  the  Garonne, 
watering  the  departments  of  Lozdre,  Aveyron,  Tarn,  Haute- 
CSaronne  and  Tam-et-Garonne.  Length,  234  m.  Area  of  basin, 
5733  sq.  m.  Rising  on  the  southern  slope  of  Mt.  Lozdre  at  a 
h^^t  of  5249  ft,  the  Tarn  flows  westward  and,  having  received 
the  Tamon,  enters  the  gorge,  famed  for  its  beauty,  whidi 
separates  the  Causse  de  Sauveterre  from  the  Causae  M4jan. 
Emergpng  from  this  cafton  after  a  course  of  37  m.  it  receives  the 
Jonte  on  the  left  and,  still  flowing  through  gorges,  passes 
between  the  Causse  Ndr,  the  Larzac  plateau  and  the  Causse  de 
St  Affrique  (at  the  foot  of  which  it  receives  the  Dourdou  de 
Vabre)  on  the  left  and  the  L£vezou  range  and  the  Plateau  of 
S^la  on  the  right.  In  this  part  of  its  course  the  most  impor- 
tant town  is  IvUllau,  where  it  receives  the  Dourt>ie.  At  the 
cascade  of  8abo,  above  Albi,  the  river  enters  the  plaini  and, 
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Jtowiag  in  a  deep  b«lf  pMiet  Albi  and  QOkt,  mm  it&tfnce 
below  wUchy  at  the  coBflucace  of  the  A^odt,  it  exdumges  a 
west-floutli-westeiiy  lor  a  northHwesteriy  comae.  M  Mont- 
auban  tJbe  Tam  receivee  the  Tetoou  and  6  m.  fiirther  on  unites 
with  the  Aveyron.  It  then  zeacfaes  Mojnac,  di  m.  below  which 
it  flows  into  the  Garomie. 

TAIUf»  a  depaftment  <^  Bouth-westeiB  Fzaaoe,  fonaed  in 
1790  of  the  three  dioceses  of  Albi»  Csstres  and  Lavaoti'belong- 
ing  to  the  province  of  Languedoc.  Pop*  j(x9o6)  33o,$33«  Area, 
asji  s<|.  m.  Tarn  is  bounded  N.  and  £.  by  Av^yroo,  S.E.  by 
H6faalt,  S.  by  Aude^  S.W.  and  W.  by  Hattte-Garonne«  N.W.  by 
Tam-et-Gaionne.  The  slope  of  the  department  is  from  east 
to  west,  and  its  general  dianicter  is  mountaiooiis  or  hilly;  its 
three  principal  ranges,  the  Mountains  of  lacanne,  the  Sidobre, 
and  the  Moatagne  Noire,  belonging  to  the  Cevennes,  lie  on  the 
soutb-easL  Hie  stony  and  wind-blown  slopes  of  the  first- 
named  are  nsed  for.  pasturage.  The  hi|^est  point  of  the  range 
and  of  the  departnaent  is  the  Pic  de  Montalet  (about  4150  it); 
several  other  summits  are  not  much  shoit  o£  this.  The  granite- 
strtwn  plateaus  of  the  Sidobre,  from  i6oq  to  sooo  ft.  high, 
separate  the  valley  of  the  AgoAt  fvom  that  ci  its  left-hand 
affluent  the  Thor6.  The  Montagne  Noire,  oa  the  southern 
border  of  the  department,  derives  its  name  from  the  lorots  on 
its  northern  slope,  and  some  of  its  peaks  are  from  3000  to  3500  ft. 
high.  Tlie  Umestone  and  sandstone  foot-hills  are  dothed  with 
vines  and  fruft  trees,  and  are  broken  by  deep  alluvial  valleys  of 
cstiaofdinary  fertility.  With  the  exception  of  a  small  portion 
of  the  Montagne  Noire,  which  drains  into  the  Aude,  tiie  whole 
departnaent  belongs  to  the  basin  of  the  Garonne.  The  eastern 
portion  of  the  department  has  the  dimate  of  Auvergne,  the 
severest  in  Fmnce,  but  that  of  the  plafn  is  Giroodin.  At 
Albi  the  mean  temperature  is  55".  The  labfall,  29  or  30  Ins. 
at  that  place,  exceeds  40  ins.  on  the  Lacaune  and  Montagne 
Noire. 

The  most  noteworthy  places  In  the  department  are  Albi.  tiie 
capital,  Csstrcs,  Gaillac,  Lavaur,  Mazamet  and  Cordes,  wliicn  are 
separately  treated.  Other  places  of  interest  are  Burlats,  which 
has  niifls  el  an  old  church  and  cbftteau;  lUde  d'Albi,  a  bastide 
with  a  diurch  of  the  14th  century;  and  Penne,  which  has  ruins 
of  a  fine  medieval  diiteau. 

-    -         .  • 

TARM  (O.  Eng.  larnet  Scand.  0am,  t$(kn,  09m,  &c.),  a  uune 
applied  in  England  (espedaUy  in  the  Lake  District)  ahd  in 
Scotland  to  small  lakes  or  pools  in  mountainous  districts, 
cspedally  to  such  as  have  no  i^iible  affluent  streams.  The 
term  is  sometimes  used  also  of  a  maish  or  ix)g. 

TARM-ST-SARONNB,  a  department  of  south-western  France,' 
formed  in  x8oS  of  districts  formerly  bdongmg  to  Otdenne  and 
Gascony  (Queny,  Lomagne,  Armagnac,  Rcuergne,  Agenais), 
with  the  addition  of  a  small  piece  of  Languedoc.  From  1790 
to  180S  Its  territory  was  divided  between  the  departments  of 
Lot,  Haute-Garonne,  Tarn,  Aveyron,  Geis  and  Lot*et-GaraBne. 
It  is  bounded  N.  by  Lot,  E.  by  Aveyron,  S.  by  l^im  and  Haute- 
Garonne,  and  W.  by  Gets  and  Lot-ct-Garonne.  Area,  1440 
sq.  m.  Pop.  (1906)  x8S,553.  The  department  Is  watered  by 
three  rivers,  the  Garonne,  the  Turn,  which  joins  the  Garonne 
below  Moissac,  and  the  Aveyron,  which  flows  into  the  Tarn 
between  Moissac  and  Montauban,  dividmg  it  into  three  dis- 
tinct regions  of  bills.  Those  to  the  south-west  of  the  Guonne 
are  a  continuation  of  the  plateau  of  Lannemesan;  lamifications 
of  the  Cevennes  extend  between  the  Garonne  and  the  Tarn, 
and  between  the  Tarn  and  the  Aveyron;  the  region  to  the 
north  of  the  continuous  valley  formed  by  the  courses  of  the 
three  rivers  befengs  to  the  Central  Phtteau.  The  cdiuse  or 
fimestone  plateau  of  Quercy  occupies  the  north-east  comer  of 
the  department  and  indudes  its  highest  point  (1634  ft.).  The 
lowest  point  (164  ft.)  is  at  the  eidt  of  the  Garonne.  Hie  dUmate 
is  mild  and  agreeable;  the  mean  annual  temperature  being 
about  56**  F.  Rahi  falls  seldom,  but  hetvUyi  espedaUj  hi 
spring,  the  annual  rainfall  being  s6  or  30  ins. 

The  wide  alluvial  valleys  of  the  three  large  rivers  are  most  pro- 
ductive.   Cereals,  espedally  wheat,  maize  and  oats,  occupy  more 
than  two-thirds  of  the  amble  land  of  the  departSMBt.  Jne  viae 
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ie  ennenrwheft  cultivated  and  Islge  qnaatitiBS  of  gmpes  are  opocted 
as  table  fruit.  Potatoes  are  also  ^wa.  Plums  and  apricots  are 
abundant.  The  breeding  <^  horses,  especially  for  cavalry  purposes, 
is  actively  carried  on;  and  the  rearing  of  homed  cattle,  both  for 
diaagbt  and  for  fattening,  is  also  important.  Shc«p,  pigs,  poultry 
and,  in  a  minor  dc^ee.  silk-worms,  are  also  sources  of  profiL 
The  manufacturing  industry  is  represented  by  flour-mills,  metal- 
foundries,  tanneries,  various  kinds  of  silk-mills,  and  manuiaciories 
of  linen,  wool  and  paper.  The  principal  exports  are  fniit,  wine, 
flour,  truffles  irom  the  Rouergue,  poultry,  phosphates  and  litho- 
IjRaohic  stones  Imports  include  raw  materiab  for  textile  industries, 
timber,  iron,  wood-pulp,  coal  and  agricultural  produce.  The  caiud 
of  the  Garonne  traverses  the  department  lor  48  m.  and  the 
Garonne  and  the  Tarn  furnish  83  m.  of  navigable  waterway.  The 
department  b  aerved  by  the  Oilcans  and  the  Southern  railwaya 
The  dcpartncnt  forms  the  diocese  of  Montau^n,  and  beloags  to 
the  iunsdiction  of  the  Toulouse  court  of  appeal,  to  the  ataSimu 
(educational  division)  of  Toulouse,  and  to  the  dbtrict  of  the  XVII. 
corps  d'arm6:  (Toulouse).  It  has  3  arrondissements  (Montauban, 
Moissac  and  Castelsarrasin),  24  cantons  and  195  communes. 

Montauban,  Moissac  and  Castdsarrasin  are  the  principal  places. 
Other  towns  of  interest  are  St.  Antonio,  which  has  unneries  and 
manufactures  of  rough  fabrics  and  is  archaeologically  important 
for  its  possesion  of  a  massive  hdtel  de  vtlle  of  the  12th  century, 
the  oldest  in  Fiance;  Bruhiqucl,  which  is  q[>lendldly  situated  over- 
looking the  valleys  of  the  Aveyron  and  the  Vdre,  and  is  dominated 
by  a  medieval  castle  with  a  donjon  of  the  nth  century;  Beaumpnt- 
de-Lomagne,  a  curious  basiiii  Of  the  13th  century  with  a  fortified 
chinch  Of  the  14th  century;  Montpeaat-de-Quercy^  which,  has  a 
church  of  the  same  period,  containing  many  precious  antiquities; 
Varen,  an  ancient  town  of  narrow  streets  and  old  houses  with  a 
remarkable  Romanesque  church  and  the  ruins  of  a  castle  of  the 
1  fth  and  15th  centuries;  and  Ginals,  where  remains  of  the  Ctsterdan 
abbey  of  Beaulieu,  founded  in  114 1,  are  Mill  to  be 


TARHOPOL,  a  town  in  Galicia,  Austria,  87  m.  E.S.E.  of 
Lemberg  by  raiL  Pop.  (1900)  30,368,  half  of  which  are  Jews. 
Industry  consists  chiefly  in  com-mHling  and  Uie  preparation  of 
wax  and  honey.  The  principal  trade  is  in  horses,  com  and 
other  agricultural  produce,  and  spirits.  Tamopol  was  formerly 
a  fortress,  and  rendered  valuable  services  to  Polish  kings,  who 
in  their  turn  conferred  upon  it  important  privileges. 

TABHOW,  a  town  in  Galida,  Austria,  164  m.  W.N.W,  of 
Lemberg  by  rail  Pop,  (1990)  31,691,  about  40  per  cent.  Jews.' 
It  is  situated  on  the  river  Biala,  not  far  from  its  junction  with 
the  Dunajec,  and  is  the  seat  of  a  Roman  Catholic  bishop.  It 
possesses  a  cathedral  in  Gothic  style,  built  in  the  15th  century, 
with  monuments  of  the  Tamow^  and  Ostrogski  families,  to 
which  the  town  formerly  belonged,  and  another  church  buHt 
in  1454.  On  the  Martinsberg,  an  eminence  near  the  town, 
stands  the  ruins  of  the  old  castle  of  the  TamowskI  family,  and 
a  small  church  over  8!C»  years  old.  Worth  mentioning  also 
is  the  town  hall,  an  old  and  interesting  building.  Agricultural 
implements,  glass  and  chicory  are  manufactured. 

TARKOWSKI,  JAN  [called  Magnus]  (1488-1561),  Polish 
general  After  a  careful  ^ucatiou  beneath  the  eye  of  an  ex- 
cellent mother  and  subsequently  at  the  palace  of  Matthew 
Drzewicki,  bishop  of  Przcmysl,  he  occupied  a  conspicuous 
position  at  court  in  the  reigns  of  John  Albert,  Alexander  and 
SIgismund  L  As  early  as  1509  TamowskI  brilliantly  distin- 
guished himself  in  Moldavia,  and  took  a  leading  part  in  the 
great  victories  of  Wisniowiec  (15x2)  and  Orsza  (1514),  where  he 
commanded  the  flower  of  the  Polish  chivalry.  To  complete 
his  education  he  then  travelled  in  Palestine,  Syria,  Arabia,' 
Egypt,  and  northern  and  western  Europe.  Wliile  in  Portugal 
he  received  from  King  Emanuel  the  chief  command  in  the  war 
against  the  Moors,  and  Gharles  V.  rewarded  his  services  in  the 
Christian  cause  with  the  dignity  of  a  count  of  the  Empire. 
Indeed,  the  emperor  had  such  a  hi^  regard  for  Tarnowski  that 
he  offered  him  the  leadership  of  all  the  forces  of  Europe  m  a' 
grand  expedition  against  the  Turks.  On  the  death  of  Nicholas 
Firlej  in  1526  Tarnowski  became  grand  hetman  of  the  crown, 
or  Polish  Gommander-m<hief,  and  in  that  capacity  won  his 
greatest  victory  at  Obertyn  {izvifi.  August  1531)  over  the 
Moldavians,  Turks  and  Tatars,  for  which  he  received  a  hand- 
some subsidy  and  an  ovation  similar  to  that  of  an  ancient 
Koman  triumphator.  Heartily  attached  to  King  Sigismund  I. 
and  his  son  Sigismund  Augustus,  TamowskI  took  the  royal  side 
during  the  ■»<callod  Kokofu  wcjna,  or  Poultry  IFor,  of  1537; 
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and  also  in  1548  when  the  turbulent  ssUuJdo  tried  to  annul 
by  force  the  marria^  of  Sigismund  Augustus  wilh  Barbara 
Radziwiil.  In  1553,  however,  we  find  him  in  opposition  to 
the  court  and  thwarting  as  much  as  possible  the  designs  of  the 
young  king.  Nevertheless  Tamowski  was  emphatically  an 
aristocrat  and  an  oligarch,  proud  of  his  ancient  Uncage  and 
intensely  opposed  to  the  democratic  tendencies  of  the  alachla. 
A  firm  alliance  between  the  king  and  the  nugnates  was  his  ideal 
of  governmenL  On  the  other  hand,  though  a  devout  Catholic, 
he  was  opposed  to  the  exclusive  jurisdiction  of  the  bishops 
and  would  even  have  limited  the  authority  of  Rome  in  Poland. 
As  a  soldier  Tamowski  invented  a  new  system  of  tactics  which 
greatly  increased  the  mobility  and  the  security  of  the  armed 
camps  within  which  the  Poles  had  so  often  to  encounter  the 
Tatars.  He  also  improved  discipline  by  adding  to  the  authority 
of  the  commanders^  His  principles  are  set  forth  in  his  Con- 
silium Rationis  Bellicae  (hot  edition,  Posen,  1879),  which  was 
long  regarded  as  authoritative.  As  an  administrator  he  did  much 
to  populate  the  vast  south-eastern  steppes  of  Poland. 

See  Starnislaw  Orzechowski,  Life  and  Death  of  Jan  Tamtrttski 
(Pol.)   (Cracow,  1855).  (R.  N.  B.) 

TAROK,  a  game  of  cards  very  popular  in  Austria*  and 
Germany,  and  played  to  a  limited  extent  in  some  parts  of 
France.  Special  cards  are  used,  and  the  rules  are  complicated. 
The  name  Tarot  was  originally  given  by  the  Italians  to  a  certain 
card  in  the  pack  as  early  as  the  13th  century,  but  was  afterwards 
applied  to  the  game  itself. 

TAROM,  a  district  of  Persia,  situated  on  the  borders  of 
Gilan,  north-west  of  Kazvin.  It  is  divided  into  upper  and 
lower  Tarom;  the  former,  on  the  right  bank  of  the  Kizil  Uzain 
(Sefid  Rud)  river,  is  a  crown  domain;  the  latter,  on  the  left 
bank,  forms  part  of  the  province  of  Kazvin.  It  produces  much 
cotton  and  fruit,  and  derives  a  considerable  revenue  from  its 
alum  mines  at  Zajkanin.  Most  of  the  alum  is  exported  to  Russia. 
It  also  has  a  few  olive  groves.    The  inhabitants  are  Turks. 

TARPAULIN,  or  Tailpauling  (as  if  tarpaUing,  from  tor, 
and  palling  J  a  covering,  Lat.  palla,  a  mantle),  a  heavy,  well- 
made,  double  warp  plain  fabric,  of  various  materials,  used 
chiefly  in  the  manufacture  of  covers  for  railway  and  other 
waggons  and  for  protecting  goods  oh  wharves,  quays,  &c.  To 
make  it  proof  against  r£un  and  other  atmospheric  influences  it 
is  generally  treated  with  tar,  though  various  compositions  of 
different  kinds  are  also  employed,  especially  for  the  finer  fabrics 
such  as  are  used  for  covering  motor-cars.  These  covers  are 
generally  made  of  flax,  hemp  and  cotton,  and  are  very  similar 
to  canvas — ^indeed,  large  quantities  of  canvas  are  made  water- 
proof, and  then  called  tarpaulin.  A  very  large  quantity  of 
tarpaulin  is  made  entirely  of  jute.  The  chief  seats  of  manu- 
facture are  Dundee,  Arbroath  and  Kirkcaldy.  Formerly  the 
word  was  used  as  a  sort  of  nickname  for  a  sailor,  the  modem 
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tar  "  m  the  same  sense  being  an  abbreviation  of  it. 

TARPEIA,  in  Roman  legend,  daughter  of  the  commander  of 
the  Capitol  during  the  war  with  the  Sabines  caused  by  the  rape 
of  the  Sabine  women.  According  to  the  common  story,  die 
offered  to  betray  the  citadel,  if  the  Sabines  would  give  her  what 
they  wore  on  thdr  left  arms,  iheaning  theu*  bracelets;  instead 
of  this,  keeping  to  the  letter  of  their  promise,  they  threw  their 
shields  upon  her  and  crushed  her  to  death.  Simylus,  a  Greek 
elegiac  poet,  makes  Tarpeia  betray  the  Capitol  to  a  king  of  the 
Gauls.  The  story  may  be  an  attempt  to  account  for  the  Tar- 
peian  rock  being  chosen  as  the  place  of  execution  of  traitors. 
According  to  S.  Reinach,  however,  in  Revue  arckealogique,  xi. 
(1908),  the  story  had  its  origin  in  a  rite — the  taboo  of  military 
spoils,  which  led  to  their  being  heaped  up  on  consecrated  ground 
that  they  might  not  be  touched.  Tarpeia  herself  is  a  local 
divim'ty,  the  manner  of  whose  death  was  suggest<fd  by  the 
tumulus  or  shields  on  the  spot  devoted  to  her  cult,  a  crime 
being  invented  to  account  for  the  supposed  punishment. 

Authorities. — ^Sir  C^rge  C.  Lewis,  Credibility  cf  early  Roman 
Bistory:  A.  Schwegler,  Rdmische  Gesckichte,  bk.  ix.  10;  Livy,  i.  11; 
Dion.  Haltc.,  it.  38-40;  Pfotarch,  Romulus,  17;  Propertius.  iv.  4; 
Ovid.  Fasti,  t  a^i ;  C  W.  Mailer,  Frag.  Hist,  Grate,  w,  p.  367* 


TABaUimi  (mod.  C&meto  Tar^tdnia,  ^v,),  an  ancient  dty 
of  Etruria,  Italy,  situated  on  a  hill  overlooking  the  S.W.  coa« 
of  Italy,  about  5  m.  N.W.  of  it.  The  site  of  the  Roman  town 
Is  now  deserted,  its  last  remains  having  been  destroyed  by  the 
inhabitants  of  Cometo  in  1307.  Scanty  remains  of  walling 
and  of  buildings  of  the  Roman  period  exist  above  ground; 
traces  of  a  laige  recUngular  platform  were  found  in  1876,  and 
part  of  the  thermae  in  1839;  it  occupied  the  summit  of  a  hill 
defended  by  ravines,  called  Piano  di  Civita.  It  seems  probable, 
however,  that  the  ori^nal  settlement  occupied  the  site  of  the 
medieval  town  of  Cometo,  to  the  W.S.W.,  on  the  further  side  of 
a  deq>  valley.  Some  authorities  indeed  consider,  and  veiy 
likely  with  good  reason,  that  this  was  the  site  of  the  Etruscan 
city,  and  that  the  Piano  di  Civita,  which  lies  further  inland 
and  commands  but  little  view  of  the  sea,  was  only  occupied  in 
R<Mnan  times.  The  case  would  be  parallel  to  others  in  Etruria, 
e.g.  Civita  CasteUana  (anc.  Falerii)  which  also  occupies  the  site 
of  the  Etniscan  city,  while  the  Roman  site,  some  distance  away, 
is  now  abandoned.  The  importance  of  Tarquinii  to  archaeo- 
logists lies  mainly  in  its  necropolis,  situated  to  the  S.E.  of  the 
medieval  town,  on  the  hill  which,  from  the  tumuli  raised  above 
the  tombs,  bears  the  name  of  MonteroEzL  The  tombs  thcm- 
selves*  are  of  varioua  kinds.  The  oldest  are  iomhe  a  pesso,  or 
shaft  graves,  containing  the  ashes  of  the  dead  in  an  urn,  of  the 
Villanova  period,  the  oldest  of  them  probably  pre-Elruscaxt; 
in  some  of  these  tombA  hut  urns,  like  those  of  Latium,  are  found. 
Next  coDoe  the  various  kinds  of  inhumation  graves,  the  most 
important  of  which  are  rock-hewn  chambers,  many  of  which 
contain  well-preserved  paintin^i  of  various  periods;  some 
show  close  kinship  to  archaic  Greek  art,  while  others  are  more 
recent,  and  one,  the  Grotta  del  Tifooe  (so  called  from  the 
typhons,  or  winged  genii  of  death,  represented)  in  which  Latin 
as  well  as  Etruscan  Inscriptions  appear,  bdongs  perhaps  to 
the  middle  of  the  4th  century  B.C.  Fine  sarcophagi  from  these 
tombs,  some  showing  traces  of  painting,  are  preserved  in  the 
municipal  museum,  and  also  numerous  fine  Greek  vase^ 
bronzes  and  other  objects. 

Tarquinii  is  said  to  have  been  already  a  flotnrishing  city  when 
Demamtus  of  Corinth  brought  in  Greek  workmen.  It  was 
the  chief  of  the«twelve  dties  of  Etruria,  and  appears  in  the 
earliest  history  of  Rome  as  the  home  of  two  of  its  kings.  Tar- 
quhiius  Priscus  and  Tarquinius  Superbus.  From  it  many  vk 
the  rtligious  ritea  and  ceremonies  of  Rome  are  said  to  have  been 
derived,  and  even  in  imperial  tunes  a  adlegium  of  sixty  hant»> 
pices  continued  to  exist  there.  The  people  of  Tarquinii  and 
Veil  attempted  to  lestore  Tarquinius  Superbus  to  the  thione 
after  his  expulskm.  In  358  b.c:  the  citizens  of  Tarquinii 
captured  and  put  to  death  307  Roman  soldiers;  the  resulting 
war  ended  in  351  with  a  forty  years'  truce,  renewed  for  a  similar 
period  in  308.  When  Tarquinii  cantt  under  Roman  domination 
is  uncertain,  as  is  abo  the  date  at  which  it  became  a  munici- 
pality; in  181  fi.a  its  port,  Graviscae  (mod.  Porto  Qeinentiho), 
in  an  unhealthy  position  on  the  low  coasf ,  became  a  Roman 
colony.  U  «xported  wine  and  carried  on  coral  fisheries.  Nor 
do  we  hear  much  of  it  in  Roman  times;  it  lay  on  the  hills  above 
the  coast  rasd.  The  flax  and  forests  of' its  extensivel  territory 
are  meotioBked  by  classical  authors,  and  we  find  Tarquinii 
offering  to  furnish  Sdpio  with  sailcloth  in  195  BX.  A  bishop 
of  Tarquinii  js  jneniioned  in  AJk  456. 

See  L.  Dasti,  NoHzU  Storicke  archeciogtcke  dt  Tarqninia  e  Copteto 
(Rome,  1^78);  G.  Dennis,  CUits  and  Cemeterits  of  Etruria  (London, 
1883).  i.  301  sqq.;  I/otmo  detli  Stan,  passim,  especially  188s. 
513  aqq.;  E.  Bormano  in  Corp.  instr.  Lot.,  zi.  (Berlin,  1888).  p.  510 
cqq.;  G.  Korte,  s.v,  "Etrusker*'  in  Pauly-Wissowai  RealencykUh 
Pddie,  vi.  730  sqq.  (T.  As.) 

TABQUmiUS  PRKCUS,  UJCIW,  fifth  legendary  king  of 
Rone  <6i6^578  n.c.).  He  is  represented  as  the  son  of  a  (wreelc 
refugee,  who  removed  from  Tarquinii  in  Etmria  to  Ronie,  by 
the  advice  of  his  wife,  the  prophetess  TanftquiL  Appointed 
guardian  to  the  sons  of  Ancus  Mardus,  he  succeeded  in  ^up- 
planting  them  on  the  throne  on  their  father's  death.  He  laid 
out  the  Circus  Maximus,  instituted  the  "  great "  games,  bwlt 
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tbe  gftftt  sewers  {ehaeat),  and  began  the  oonstnictkm  of  the 
temple  of  Jupiter  on  the  Ciqntol.  He  carried  en  war  success- 
fully against  the  Sabines  and  subjugated  Latium.  He  is  said 
to  have  Taised  tbe  number  of  the  senators  to  500,  and  to  have 
doubled  the  number  of  the  knights  (see  Navivs,  Attus).  The 
introduction  of  many  of  the  insignia  both  of  war  and  of  civil 
office  is  assigned  to  his  reign,  and  he  was  the  first  to  celebrate  a 
Roman  triumph,  after  the  Etruscan  fashion,  in  a  robe  of  puiple 
and  gold,  and  borne  on  a  chariot  drawn  by  four  horses.  He 
was  assassinated  at  the  Instigation  of  the  sons  of  Ancua  Biarcius. 
The  legend  of  Tarquinius  Piiscus  is  in  the  main  a  reproduc- 
tion of  those  of  Romulus  and  Tullus  Hostilius.  His  Corinthian 
descent,  invented  by  the  Greeks  to  establish  a  dose  connexion 
with  Rome,  Is  impossible  for  chronological  reasons;  further, 
according  to  the  genuine  Roman  tradition,  the  Tarquinii  were 
of  Etniscan,  not  Greek,  origin.  There  seems  to  have  been 
originally  only  one  Tarquinius;  later,  ^en  a  connected  story 
of  the  legendary  period  was  constructed,  two  (distinguished  as 
the  "  Elder  "  and  the  "  Proud  ")  were  introduced,  separated 
by  the  reign  of  Servlys  TuUius,  and  the  name  of  both  was  con- 
nected with  the  same  events.  Thus,  certain  public  works  were 
said  to  have  been  begun  by  the  earlier  and  fiidshed  by  the  later 
king;  both  instituted  games,  acquired  the  Sibylline  books, 
and  reorgaidsed  the  army. 

For  the  constitutional  reforms  attributed  to  Tarquinius,  see 
Roue:  Anctent  Historyi  for  a  critical  examination  ot  the  story, 
Scbwegler,  RBmiscke  GescMektet  bk.  xv.;  Sir  Georm  Cornewall 
Lewis,  OedUntUy  of  early  Rjoman  History,  ch.  11 ;  W.  Ihoe,  History 
of  Rowu,  i.;  E.  Pais,  Storia  .di  Roma,  t.  (1898},  who  identifies 
Tarquinius  with  Tarpeius,  the  eponyrous  of  the  Tarpeian  rock, 
subsequently  developed  into  the  wicked  king  Tarquinius  Superbus. 
Ancient  authorities:— -Llvy  i.  34-41;  Dran.  Hal.  iiu  46-73;  Cic 
do  Rtpmb.^  u.  soa 

TARQUINIUS  SUPERBUS,  LUCIUS,  son  of  Ludus  Tarquinius 
Priscus  and  son-in-law  of  Servius  TuUius,  the  seventh  and  last 
legendary  king  of  Rome  (S34'Sio  B.C.)-  On  his  accession  he 
proceeded  at  once  to  repeal  the  recent  reforms  in  the  constitu- 
tion, and  attempted  to  set  up  a  pure  despotism..  Many  senators 
were  put  to  death,  and  their  places  remained  unfilled;  the 
lower  classes  were  deprived  of  their  arms  and  emj^oyed  in 
erecting  splendid  monuments,  while  the  army  was  recruited 
from  the  king's  own  retainers  and  from  the  forces  of  foreign 
allies.  The  completion  of  the  fortress-temj^  on  the  Capitoline 
confirmed  his  authority  over  the  dty,  and  a  fortunate  marriage 
of  his  son  to  the  daughter  of  OctavicEs  MamOlus  of  Tusculum 
secured  him  powerful  assistance  in  the  field.  His  reign  was 
characterized  by  bloodshed  and  violence;  the  outrage  of  his 
son  Sextus  upon  Lucretla  (q.v.)  precipitated  a  revest,  which  led 
to  the  expulsion  of  the  entire  family.  All  Tarquinius's  efforts 
to  force  his  way  back  to  the  throne  were  vain  (see  Pobsema), 
and  he  died  in  exile  at  Cumae. 

In  the  story  certain  Greek  elements,  probably  later  additions, 
may  easily  be  distinguished.  Tarquinius  appears  as  a  Greek 
'*  tyrant  "  of  the  ordinary  kind,  who  surrounds  lumself  with  a 
bodyguard  and  erects  magnificent  buildings  to  keep  the  people 
employed;  on  the  other  hand,  an  older  tradition  represents 
him  as  more  like  Romulus.  This  twofold  aspect  of  his  character 
perhaps  accounts  for  the  making  of  two  Tarquinii  out  of  one 
(see  TARQtrtNius  Pmscus).  The  stratagem  by  which  Tar- 
quinius obtained  possession  of  the  town  of  Gabii  Is  a  mere 
fiction,  derived  from  Greek  and  Oriental  sources.  According 
to  arrangement,  his  son  Sextus  requested  hie  protection  of 
the  inhabitants  against  his  father.  Having  obtained  thdr 
confidence,  he  sent  a  messenger  to  Tkrqulnlus  to  inquire  the 
next  step.  His  father  made  no  reply  to  the  messenger,  but 
walked  up  and  down  his  garden,  striking  off  the  heads  of  the 
tallest  poppies.  Sextus  thereupon  put  to  death  all  the  chief 
men  of  the  town,  and  thus  obtained  the  mastery.  The  stratagem 
of  Sextus  is  that  practised  by  Zopyrus  Is  the  case  of  Babylon, 
while  the  episode  of  the  poppy-heads  is  borrowed  from  the 
advice  given  by  Thrasybulus  to  Periander  (Herodotus  iii.  154, 
V.  03).  On  the  other  hand,  the  enstence  in  the  time  of 
Dionysius  of  Htlicamaasus  of  a  treaty  oonduded  between 


Tarquinius  and  the  inhabitants  of  Gabii,  shows  tiiat  tlie  town 
came  under  his  dominion  by  formal  agreement,  not,  as  the 
tradition  states,  by  treachery  and  violence.  The  embassy  to 
Ddphi  (see  Brutus;  Lucius  Junius)  cannot  be  historical, 
since  at  the  time  there  was  no  communication  between  Rome 
and  the  mainland  of  Greece.  The  well-known  story  of  Tar- 
qmnius's  repeated  refusal  and  final  consent  to  purchase  the 
Sibylline  books  has  its  origin  in  the  buct  that  tlie  building  oi 
th6  temple  of  Jupiter  Capitolinus,  in  which  they  were  kept, 
was  ascribed  to  him.  The  traditional  account  of  his  expulsion 
can  hardly  be  historicaL  A  constitutional  revolution,  involv- 
ing such  far-reaching  changes,  b  not  likdy  to  have  been  carried 
out  in  primitive  times  with  so  little  disturbance  by  a  simple 
resolution  of  the  people,  and  it  probably  pmnta  to  a  rising  of 
Romans  and  Sabines  against  the  dominion  of  an  Etruscan 
family  (Tarquinii,  Tarchna)  at  that  time  established  at  Rome. 

Fpr  a  critical  examinarion  of  the  story  see  Schwe^^,  Rtmisckg 
GeukickU,  bk.  xvilL;  Sir  G.  Cornewall  Lewis,  CredtbUtty  of  early 
Roman  History,  ch.  11 ;  E.  Pais,  Sloria  di  Roma,  I  (1898);  and. 
for  the  political  character^ of  .his  reigB,  Rome:  Anctent  History, 
Ancient  authorities >— Li vy  i.  ai ;  Dion.  Hal.  v.  i-vi.  21. 

TARRAGOHAv  a  maritime  province  in  the  north-east  ol 
Spain,  formed  in  1833  from  the  southern  part  of  the  province 
of  Catalonia,  and  bounded  on  the  S.E.  by  the  Mediterranean, 
N.E.  by  Barcdona,  N.  by  Lerida,  W.  by  Saragossa  and  Terud, 
and  S.W.  by  Castellon  de  la  Plana.  Pop.  (1900)  337,964; 
area,  3505*  sq.  m.  The  Ebro  flo^s  through  the  southern  portion 
of  the  province,  and  the  other  chief  streams  are  the  Gaya  and 
the  Francoll.  These  three  rivers  flow  south  into  the  Medi- 
terranean. Bdow  Tortosa,  the  Ebro  forms  a  conspicuous 
marshy  ddta  jutting  out  into  the  sea,  but  elsewhere  the  even 
south-westward  curve  of  the  coast-line  is  unbroken  by  any 
noteworthy  headland  or  indentation.  The  province,  although 
mountainous,  is  naturally  fertile.  The  bills  are  dothed  with 
vineyards,  which  produce  excellent  wines,  and  in  the  valleys 
are  cultivated  all  kinds  of  grain,  vegetables,  rice,  hemp,  flax 
and  silk.  Olive,  orange,  filbert  and  almond  trees  reach  great 
perfection,  and  the  mountains  yidd  rich  pasttnes  and  timber 
trees  of  various  kinds.  The  climate  is  temperate  on  the  coast 
and  in  the  centre,  odd  in  the  highlands,  very  warm  and  damp 
in  the  valleys  and  on  the  banks  of  the  rivers  as  they  near  the 
sea.  Manufactures  are  well  advanced,  and  comprise  silk, 
cotton,  linen  and  wooUen  fabrics,  vdvet,  felt,  soap,  leather 
and  spirits.  There  are  also  many  potterid;  arid  cooperages, 
and  flour,  paper  and  oil  mills.  Silver,  copper,  lead  and  other 
minerals  have  been  found,  and  quarries  of  marble  and  jasper 
are  worked  in  the  hills.  The  fisheries  produce  more  than 
£30,000  yearly.  There  are  upwards  of  250  m.  of  railways, 
which  link  together  all  the  large  towns,  and  include  the  im> 
portant  main  lines  along  the  coast  and  up  the  Ebro  valley. 
The  dties  of  Tarragona  (pop.,  1900, 33,473)  and  Tortosa  (24,453), 
which  are  the  prindpal  seaports,  and  the  towns  of  Reus  (36,681) 
and  Vails  (12,635)  are  described  in  separate  articles.  Mont- 
blanch  (5343)  is  the  only  other  town  with  a  population  ex- 
ceeding 5000.  The  people  of  Tarragona  are,  like  almost  all  tbe 
inhabitants  of  Catalonia  (9.9.),  hardy,  enterprising  and  m» 
dustrious.  Althovgh  the  birth-rate  considerably  exceeds  the 
death-rate,  the  population  tends  to  decrease  slightly,  as  many 
families  emigrate. 

TARRAGONA  (anc.  Tanaco),  the  capital  of  the  Spanish  pro* 
vince  of  Tarragona,  a  flourishing  seaport,  and  the  seat  of  an 
archbishop;  at  the  mouth  of  the  river  Fxancoli,  63  m.  by  rail 
W.S.W.  of  Barcelona,  hi  41**  10'  N.  and  o'  ad'  E.  Pop.  (1900) 
33,4'3*  Tarragona  is  on  the  coast  railway  from  Barcelona  to 
Valencia,  and  is  connected  with  the  Ebro  Valley  Railway  by  a 
branch  line  to  Reus.  The  picturesque  old  town,  with  iu  dark 
and  steep  alle>-s,  occupies  a  rugged  hill  which  rises  abmptiy 
from  the  sea  to  an  altitude  of  about  550  ft.  Its  highest  point, 
where  the  ancient  dtadel  stood,  is  crowned  by  tbe  cathedral, 
the  seminary  for  priests^  and  the  palace  of  the  archbishop,  who 
shares  the  title  primnU  of  Spain  with  the  ardibishOp  of  Tdcdo. 
Many  of  the  houses  in  this  quarter  are  very  old»  and  are 
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partly  of  Roman  masonry;  one  such  fragment,  immiiied  in 
the  palace  wall,  is  inscribed  with  the  epitaph  of  a  charioteer 
{(uuiga)  who,  it  says,  would  rather  have  died  in  the  drcus  than 
of  fever.  Massive  rained  walls  endrde  the  old  town.  Their 
lowot '  oouae  is  **  Cydopean,"  consisting  of  unhewn  Uocks 
about  la  ft.  long  and  6  ft.  wide;  R(»nan  maaoniy  of  the 
Augustan  age  is  superimpoeed.  The  six  gates  and  the  square 
towers  are  also,  to  a  great  extent,  "  Cydopean."  The  palace, 
itself  a  building  Of  the  early  igth  century,  has  an  old  fortified 
tower,  and  there  are  barracks  and  forts  in  the  dty;  but  Tarra- 
gona can  no  longer  be  regarded  as  a  fortress  capable  of  with* 
standing  modem  axtillery,  although  it  b  officially  dasKd  as 
such. 

The  new  town,  divided  from  the  old  by  one  broad  and  shady 
avenoe,  the  Rambia  de  San  Carlos,  and  intersected  by  another, 
the  more  modem  Rambia  de  San  Juan,  extends  to  the  west  and 
south  along  a  low  promontoiy  which  juts  out  into  the  Mediter- 
ranean. Its  outlying  districts  meige  into  the  Camp  de  Tarra- 
gona, a  plain  planted  with  vines  and  walnut,  almond  and  olive 
groves.  Tarragona  cathedral  is  one  of  the  noblest  examples  of 
early  Spanish  art.  It  is  320  ft.  long  and  103  ft.  broad,  and  con- 
ssted  originally  of  a  nave,  aisles,  transepts  with  an  octagonal 
lantern  at  the  crossing,  and'an  apddal  chancd.  Several  exterior 
chapels  were  added  in  later  times,  and  on  the  south-east  stands  a 
X4th-€entttry  stefeple  raised  on  a  Romanesque  tower.  The  east 
end  was  probably  begun  in  z  131  on  the  ruins  of  an  eariier  church, 
but  the  main  body  of  the  building  dates  from  the  end  of  the 
X3th  century  and  the  first  half  of  the  X3th,  and  is  of  transitional 
character, — the  exuberant  richness  of  the  sculptured  capitals 
bdng  admirably  kept  in  subordination  by  the  Romanesque  sim- 
plidty  of  the  general  design.  Considerable  changes  were  intro- 
duced at  a  later  date;  and  the  present  west  end  of  the  nave 
cannot  have  been  completed  till  late  in  the  14th  century.  On 
the  north-east  side  is  a  doister  contemporary  with  the  church, 
with  which  it  communicates  by  a  very  fine  doorway.  The 
doister  contains  much  remarkable  work,  and  the  tracery  of  the 
windows  bears  interesting  marki  of  Moorish  influence.  Two 
other  noteworthy  churches  in  the  city  are  San  Pablo  and  Santa 
Teda  ]aVieja,hoth  of  the  12th  century.  Hiere  is  a  fine  Roman 
aqueduct;  the  Roman  an4>hitheatre  was  dismantled  in  1491  to 
furnish  stone  for  the  eastern  mole,  though  a  few  rows  of  seats 
are  left  near  the  sea-shore;  and  the  museum  contains  a  large 
ooUection  of  Roman  antiquities.  The  Torre6n  de  Pilatos  is 
said  to  have  been  the  palace  of  the  Emperor  Augustus;  it  was 
partly  destroyed  by  the  French  in  x8kx  and  now  serves  as  a 
prison.  Its  name  is  connected  with  an  old  tradition  that 
Pontius  Pilate  was  a  native  of  the  city.  Tarragona  has  also 
many  public  buildings,  induding  the  law  courts,  several  hospitals, 
a  i»-ovindal  institute,  training  schoob  for  teachers,  and  oflices 
of  the  provincial  and  munidpal  governments.  When  the 
monks  of  the  Grande  Chartreuse  were  compelled  to  leave 
France,  they  settled  at  Tatiagona  in  1903,  and  established  a 
liqueur  factory;  20^000  cases  of  liqUeOr  were  exported  in  1904 
and  39,000  in  190$.  A  charactcmtic  feature  of  Tarragona  b 
the  numbcff  of  its  underground  storehouses  for  wine  (Ixidegas); 
wine  b  exported  in  large  quantitjes.  There  b  a  British  steel  file 
factory;  chocolate,  soap,  flour,  ironware,  paper,  pipes  and 
salted  fish  are  also  manufactured.  The  harbour  is  at  the  ex- 
treme south-west  of  the  new  town.  It  was  originally  protected 
by  a  Roman  breakwater,  which  was  destroyed  in  the  jgth 
century.  The  eastern  mole,  founded  in  1491  and  frequently 
enbrged,  terminates  in  a  lighthouse.  Its  length  was  1400 
yards  in  1904,  when  the  construction  of  a  new  section  was 
begun.  In  eadi  of  the  five  years  X901-5  about  870  ships  of 
580,000  tons  entered  the  port.  Wine,  oil»  nuts*  almonds  and 
small  quantities  of  lead  and  pig  iron  are  exported;  the  imports 
include  coal  from  Great  Britain,  grain  from  the  Black  Sea. 
staves  knd  petrdleum  from  the  United  States,  dried  codfish 
from  Norway  and  Iceland,  guano  and  phosphates.  Close  to  the 
harbour  and  at  the  mouth  of  the  Francoli  b  the  fishermen's 
quarter  {banu>  de  pescaiorts^,  in  which  most  of  the  houses  are 
coloured  pak  blue. 


Htlito/iy.— Tanaco,  the  capital  of  the  Iberian  Ceitetani,  many 
of  whose  coins  are  extant,  was  one  of  the  earliest  Roman  strong- 
holds- in  Spain.  It  was  captured  in  218  BjC  by  Gnaeus  and 
Publius  Coroelius  Scipio,  who  inptoved  its  harbours  and  en- 
larged its  walb.  A  Roman  monument  on  a  hill  5  m.  £.  b 
known  as  the  Sepulcro  de  los  Esdpiones,  and  locally  believed  to 
be  the  tomb  of  the  Sdpws,  who  were  debated  and  slain  by  the 
Carthaginians  under  Hasdmbal  Barca  in  sxs  b.c.  The  battle 
tpok  plaoe  at  Antioigis,  the  modem  Alcaflis  in  the  province  of 
Terud;  there  b  no  good  reason  to  believe  that  the  bodies  of 
the  Sdpios  were  CMiveyed  to  Tarragona  for  burial,  nor  is  the 
monument  older  than  the  ist  century  aj>.  As  the  Colonia 
Triumphalb,  so  called  to  commemorate  the  victories  of  Julius 
Caesar,  Tahaco  was  made  the  seat  of  one  of  the  four  assize 
courts  (comeHtus  jwidici^  established  in  Hispanb  Citerior. 
Augustus  spent  the  winter  of  26  bx.  here,  and  made  Tarraco  the 
capital  of  the  whole  province,  which  recdved  the  name  of 
Hbpama  Tarraconensis.  A  temple  was  built  in  hb  honour. 
It  was  afterwards  restored  by  Hadrian  (aj».  rx7-i38),  and  the 
dty  became  the  Spanish  headquarters  <A  the  worship  of  the 
goddess  Roma  and  the  deified  emperors.  Its  flax  trade  and 
other  industries  made  it  one  of  the  richest  seaports  of  the 
empire;  Martial  and  Pliny  celebrated  its  climate  and  its  wines, 
and  the  fragmentary  remains  of  temples,  baths,  amphitheatre 
and  other  Roman  buildings  bear  witness  to  its  prosperity.  It 
became  an  archbishopric  in  the  5th  century. 

To  the  Romans  the  Vbigoths  under  Euric  succeeded  in  457, 
but  on  their  expulsion  by  the  Moois  hi  711  the  city  was 
plundered  and  burned.  It  was  long  before  the  ruins  were  again 
inhabited,  but  by  1089,  when  the  Moors  were  driven  out  by 
Raymond  IV.  of  Barcelona,  there  must  have  been  a  certain 
revival  of  prosperity,  for  the  primacy,  which  had  been  removed 
to  Vich,  was  in  that  year  restored  to  Tarragona.  In  11x8  a 
grant  of  the  fief  was  made  to  the  Norman  Robert  Burdet,  who 
converted  the  town  into  a  frontier  fortress  against  the  Moors. 
In  1705  the  city  was  taken  and  burned  by  the  British;  in  x8ix, 
after  being  partly  fortified,  it  was  captured  and  sacked  by  th^ 
French. 

TARRASA*  a  town  bf  north-eastern  Spain,  in  the  province 
of  Barcelona,  6  m.  W.N.W.  of  SabadeU  on  the  Barcdona- 
L^rida  railway,  and  in  the  midst  of  a  narrow  plain  surrounded 
by  mountains.  Pop.  (1900)  15,956.  Tarrasa  was  a  Roman 
municipality,  and  a  bbhoptic  from  the  5th  century  to  the 
Moorish  invasion  in>the  8th.  It  was  razed  by  the  Moors  and 
rebuilt  later  by  the  Christiana.  There  are  three  andent 
Romanesque  churches,  in  one  of  which,  San  Migud,  some 
Roman  pillars  ar^  incorporated.  Tarrasa  is  now  mostly  a 
modem  industrial  town,  with  fine  public  buDdings,  including 
the  royal  college,  built  in  1864  iot  450  students  besides  day 
schobrs,  the  school  of  arts  and  handicrafts,  the  industrial 
institute,  chamber  of  commerce,  1  ospitaU,  town  hall,  dubs, 
theatres  and  many  large  textile  f:.' clones.  Grain,  wine,  oil 
and  fmit  are  produced  in  the  district,  and  there  b  a  mimidpal 
farm,  founded  in  1885,  for  experiments  in  viticulture. 

TARRING  AND  FEATHERING,  a  method  of  punishment  at 
least  as  old  as  the  Crusades.  The  head  of  the  culprit  was 
shaved  and  hot  tar  poured  over  it,  a  bag  of  feathers  being  after- 
wards shaken  over  him.  The  earliest  mention  of  the  punish- 
ment occurs  in  the  orders  of  Richard  Cocur  de  Lion,  issued  to 
his  navy  on  starting  for  the  Holy  Land  in  x  191.  "  Concerning 
the  lawea  and  ordinances  appointed  by  King  Richard  for  hb 
navle  the  forme  thereof  was  this  .-;  /item,  a  thicfe  or  felon 
that  hath  stolen,  being  lawfully  convicted,  shal  have  hb  head 
shoroe,  and  boyUng  pitch  poured  upon  his  head,  and  feathers 
or  downe  strawed  upon  the  same  whereby  he  may  be  knowcn, 
and  so  at  tbe  first  landing-place  they  shall  come  to,  there  to 
be  cast  up  "  (trans,  of  original  statute  in  HakluyCs  Voyages^ 
ii.  31).  A  later  instance  of  this  penalty  being  inflicted  b  given 
in  NoUs  and  QuerUs  (scries  4,  vol.  v.).  which  quotes  one  James 
HowcU  writing  from  Madrid,  in  1633,  of  the  "  bobtcrous  Bishop 
of  Halverstadt,"  who,  "  having  taken  a  place  where  there  were 
two  monasteries  of«  nuns  and  friars,  he  caused  divers  feather 
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bodft  to  be  ripped,  and  all  tbe  ieatlicn  thrown  into  a  great  hall, 
whither  the  nuns  and  friars  were  thrust  naked  with  their  bodies 
oUcd  and  pitched  and  to  tumble  among  these  feathers,  which 
makes  them  here  (Madrid)  presage  him  an  ill-death."  In  1696 
a  London  baiM,  who  attempted  to  serve  process  on  a  debtor 
who  had  taken  refuge  within  the  precincts  of  the  Savoy,  was 
tarred  and  feathered  and  taken  in  a  wheelbanow  to  the  Strand, 
where  he  was  tied  to  the  Maypole  which  stood  by  what  is  now 
Somerset  House.  It  is  probable  that  the  punishment  was  never 
regarded  as  icgaliaed,  but  was  always  a  type  of  mob  yen- 
gcance. 

TARRYTOWN,  a  village  of  Westchester  county,  New  Yock, 
on  the  E.  bank  of  the  Hudson  river,  opposite  Nyack,  with 
which  it  is  connected  by  ferry,  and  about  25  m.  N.  of  New  York 
City.  Pop.  (1890)  5562;  (1900)  4770,  of  whom  984  were 
foreign-bom  and  191  were  negroes;  (1910,  U.S.  census)  560a 
Tarrytown  is  served  by  the  New  York  Central  and  Hudson 
River  railway,  and  by  interurban  electric  lines  connecting  it, 
via  While  Plains,  with  New  York  City.  l\  is  situated  on  a 
sbping  hill  that  rises  to  a  considerable  height  above  Tappan 
Zee,  a  large  expansion  of  the  Hudson  river,  and  b  built  pria- 
djpally  along  either  side  of  a  broad  and  winding  country  high* 
way  (laid  out  In  1723)  from  New  York  to  Albany,  called  the 
King's  Highway  until  the  War  of  Independence,  then  called 
the  Albany  Post  Road,  and  now  known  (in  Tarrytown)  as 
Broadway.  South  of  the  village  is  "  Lyndhurst,"  the  estate 
of  Miss  Helen  Miller  Gould,  and  to  the  N.E.  is  Kaakout 
(originally  **  Kijkuit,"  that  is,  "  lookout,"  the  name  of  a  high 
piomontory),  the  estate  of  John  D.  Rockefeller.  In  the  village 
are  the  Hackley  School  (1899),  Irving  School  (1837),  Repton 
School  and  the  "Castle"  School  for  girls;  a  Young  Men's 
Lyceum  (1899),  with  a  public  library  (8000  volumes  in  1910) 
and  the  Tarrytown  Hospital  (1892).  In  the  vicinity  there  are 
large  nurseries  and  market-gardens,  and  automobiles  are  manu- 
factured in  the  village.  Tarrytown  stands  on  the  site  of  a 
Wecquaesgeek  Indian  village,  Alipconk  (the  place  of  elms), 
burned  by  the  Dutch  in  1644.  The  first  settlement  of  whites 
was  made  about  1645.  There  were  perhaps  a  dozen  Dutch 
families  here  in  1680,  when  Frederick  PhiUpse  (formerly  known 
as  Vredryk  Flypse)  acquired  title  to  several  thousand  acres 
in  Westchester  county,  called  Philipse  Manor.  He  built,  partly 
of  brick  brought  from  Holland,  a  manor-house  (on  a  point  of 
land  now  known  as  Kingsland*s  Point,  a  short  distance  above 
the  present  village),  a  ralU  and  a  church,  at  the  mouth  of 
Sleepy  Hollow,  some  three-quarters  of  a  mile  above  the  village; 
Dr  Hamilton  Wright  Mabic  has  written:  **  There  is  probably  no 
other  locality  in  America,  taking  into  account  history,  tradition, 
the  old  church,  the  manor-house  and  the  milt,  which  so  entirely 
conserves  the  form  and  spirit  of  Dutch  civilization  in  the  New 
World."  During  the  War  of  Independence  Tarrytown  was  the 
centre  of  the  "  Neutral  Territory  "  between  the  lines  of  the 
British  and  Continental  forces,  and  was  the  scene  of  numerous 
conflicts  between  the  **  cowboys "  and  "  skinners,"  bands  of 
unorganized  partisans,  the  former  acting  in  the  name  of  the 
colonies,  and  the  latter  in  that  of  the  king.  On  the  post  road, 
on  the  24th  of  September  1780,  Major  John  Andri  was  captured 
by  three  Continentals,  John  Paulding,  David  Williams  and 
luac  Van  Wert;  to  commemorate  the  capture  a  marble  shaft 
stirmounted  by  a  bronze  statue  of  a  Continental  soldier  has 
been  erected  on  the  spot.  Tarrytown  is  described  in  the  Sketch 
Book  of  Washington  Irving,  who  lived  and  died  at  "  Sunnyside," 
within  the  limits  of  Tarrytown,  was  long  warden  of  old  Christ 
Church,  and  is  buried  in  the  Old  Sleepy  Hollow  burying-ground, 
which  adjoins  the  Dutch  Church,  and  in  which  Carl  Schuns 
also  is  buried.  TarrytoWn  was  incorporated  as  a  village  in 
1870.  Its  name  is  probably  a  corrupt  form  of  the  Dutch 
"  Tarwen  dorp  "  (wheat  tovm). 

See  H.  B.  Dawson,  WesUkester  County  in  the  American  Rneiu- 
lion  (New  York,  1886);  and  an  article  by  H.  W.  Mabie  in  L.  P. 
Powell's  Bistoric  Towns  oj  the  Middle  States  (New  York,  1899). 

TARSIERf  the  Anglicized  form  of  the  scientific  name  of 
«  small  and  aberrant  lemur-like  ammal,   Tarsims  spednm. 


inhabiting  the  Maky  Peninsitia  and  islands  a&d  tj^ying  a 
family.  The  name  tarsier  refers  to  the  great  elongation  of 
two  of  the  bones  of  the  tarsus,  or  ankle,  and  spectrum  to  the 
huge  goggle-Uke  eyes  and  attenuated  form  which  constitute 
two  of  the  most  distinctive  features  of  this  weird  little  creature. 
In  organiaatjon  the  tarsier  departs  markedly  from  other  lemurs 
as  regards  several  particulars,  and  theieby  approumates  to 
monkeys  and  apes.  Ratl^  smaller  than  a  squirrel,  with  dusky 
brown  fur,  the  tazsier  has  immense  eyes,  Uurge  ears,  a  long  thin 
tail,  tufted  at  the  end,  a  greatly  elongated  tarsal  portion  of 
the  foot,  and  disk-like  adhesive  surfaces  on  the  fingers,  which 
doubtless  assist  the  animal  in  mMnfitimg  Us  position  on  the 
boughs.  Four  spedca  of  the  genus  are  now  recognized,  whose 
range  includes  the  Malay  Peninsula,  Java,  Sumatra,  Borneo, 
Celebes  and  some  of  the  Philippines,  The  tarsier  feeds  chiefly 
on  insects  and  liaasds*  sleeps  during  the  day,  but  is  tolerably 
active  at  night,  movmg  chiefly  by  jumping  from  place  to  place; 
an  action  for  which  the  structure  of  its  hind-legs  seems  par- 
ticularly well  ad]q>ted.  It  is  rare,  not  more  than  two  being 
generally  found  together,  and  only  brings  forth  one  young  at  a 
time.   (See  Prxmates.)  (R.  L.^ 

TARSUS  (mod.  Tersous),  an  ancient  dty  ha  the  fertile  plain 
of  Cilicia.  The  small  river  Cydnus  flowed  through  the  centre 
of  the  town,  and  its  cool  swift  waters  were  the  boast  of  the  city 
(though  visitors  like  Dion  Chrysostom  thought  it  far  inferior 
to  the  rivers  of  many  Greek  dties).  The  harbour,  Rhegma, 
below  the  city,  was  originaUy  a  lagoon,  though  it  is  said  also 
to  be  supplied  by  wrings  of  its  own.  The  Cydnus  flowed  into 
the  lake  (where  were  the  arsenals)  and  thence  into  the  sea, 
about  xo  m.  from  Tarsus.  The  dty  is  first  mentioned  on  the 
Black  Obelisk,  as  captured  by  the  Assyrians  along  with  the  rest 
of  Cilida  about  850  B.&  It  was  probably  an  old  Ionian  colony, 
settled  (like  Mallus)  under  the  direction  of  Oarian  Apollo.  Its 
importance  was  due  (x)  to  its  excellent  and  safe  hari^our,  (a)  to 
its  possession  of  a  fertile  territory,  and  (3)  to  its  comnaand  of 
the  first  waggon-road  made  serosa  Mount  Taurus,  which  was 
cut  through  the  Qlician  Gates,  a  narrow  gorge  xoo  yards  in 
length,  originally  only  wide  enough  to  carry  the  waters  of  a 
small  affluent  of  the  Cydnus.  The  greatness  of  Tarsus  rested 
therefore  mainly  on  the  two  great  engineering  works,  the  harbour 
and  the  road.  That  the  latter  was  due  to  Greek  influence  is 
shown  by  the  village  Mc^ucrene  on  the  southern  approach  to 
the  Gates:  Mopsus  was  the  prophet  of  Clarian  Apollo.  Few 
mountain  passes  have  been  so  fanportant  in  history  as  this 
road  (seventy  miles  in  length)  over  Taurus.  Many  armies  have 
marched  over  it;  those  of  Cyrus  the  Younger,  Alexander  the 
Gnat,  Cicero,  Septimius  Sevems  and  the  First  Cnisade  may 
specially  be  mentioned. 

Tarsus  is  most  accessible  froo)  the  sea  or  from  the  east.  Even 
after  the  "  Cilidan  Gates  "  were  cut,  the  crossing  of  Taurus  was 
a  difficult  operation  for  an  invading  army  (as  Xenophon  and 
Airian  show).  Hence  Tarsian  hi8tt)ry  (where  not  determined 
by  Greek  maritime  rekttions)  has  been  strongly  afiected  by 
Semitic  influence,  and  Dion  Chrysostom,  about  aj>.  ixa,  says 
it  was  more  like  a  Phoenician  than  a  Hdlenic  dty  (which  it 
claimed  to  be).  After  the  Assyrian  power  decayed,  princes, 
several  of  iriiom  bore  the  name  or  title  Syennesb,  ruled  Tarsus 
before  and  under  Persian  power.  Peraan  satraps  governed  it 
in  the  4th  century  B.C.;  and  struck  coins  with  Aramaic  Icgenids 
there.  The  Seleudd  kings  of  Syria  for  a  time  kept' it  in  a  state 
of  servitude;  but  it  was  made  an  autonomous  dty  with  addi- 
tional  dtizens  (probi^ly  Argive  Greeks  and  Jews)  by  Antiochus 
IV.  Epiphanes  in  171  B.C.;  and  then  it  began  to  strike  its  own 
coins.  It  became  one  of  the  richest  and  greatest  dties  of  the 
East  mider  the  Romans  after  104  B.C.,  and  was  favoured  by 
both  Antony  and  Augustus:  the  reception  tbare  by  the  former 
of  Qeopatra,  who  sailed  up  to  the  dty  in  a  magnificent  vessd, 
was  a  striking  historic  event.  In  spite  of  its  oriental  character, 
it  maintained  a  university  where  C^reek  philosophy  was  taught 
by  a  series  of  famous  Tarsians,  who  influenced  Roman  history. 
Chief  among  them  was  Athenodorus  Gananites  iq.9.),  teacher 
and  friend  df  Augustus  for  many  years,  a  man  of  courage  and 
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power,  vbo  remoddled  tbe  Turiu  coaxltgiloa  (maUng  h 
Umomlk  am)  oliguchic).  TTje  piclure  which  PhiloHimtui,  in 
hi>  bfognpby  dE  ApoUonlui  Tyuanii,  drawi  of  Ihe  Taniini 
13  vuD,  luiurioui  Bud  UUlente,  rcprscnli  the  goienJ  Cneco- 
Roinui  ccnceiitioii  of  the  dly.  Tbt  legend  which  wu  believrd 
to  b«  graven  on  the  iiaLue  ol  Sardanapdut  It  Anchide  {ii  m, 
S.W.  [rom  Tanus]  ini|hi  have  hecn  Uie  dkHId  of  moct  Tiniins: 
"Eal,  diink,  play,  for  Dothing  die  H  wotth  (his  (tetiuie)" 
(idcrred  to  by  Si  Paul,  i  Cor.  iv.  ji}.  The  uuue  ms  pn- 
hably  an  ardiaic  weA,  wilb  Hitiiie  oi  cuncUaim  iucriptioo, 
rcpraenting  ■  Bgute  with  ri^t  band  railed:  tbe  lelien  and 
the  atlilude  were  miaundentood;  Ihe  figure  wai  tuppoied  to 
be  mapping  the  Gngera  and  uttsing  this  cipraakin  of  effeminate 
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r.  through 
at  the  fortrcK  Loulon,  luued  Ihrough 
tbe  north  gUe  oE  Tanus,  which  was  called  the  "  Giie  ol  Ihe 
Holy  Wu."  The  wttlcm  gate  is  still  standing,  and  is  mil- 
named  "  Si  Paul's  Gate."  The  calii^  Uamun  died  on  audi  a 
foray  in  AD,  8jj,  baving  caught  ■  chill  st  a  great  ipring  natlh 
of  the  Cllidan  Gala  beside  Ali-Keupreu,  He  Mai  bmught  to 
Taraut  where  (like  the  emperor  Taeilui]  be  died,  and  (like  the 
emperor  Julian)  wai  buried.  His  illneas  recnlli  the  fever  which 
Alixaoder  the  Great  OHttracted  from  bathing  in  the  Cydnus. 
Micephorus  I'hocas  rcionquered  Tanus  and  all  CDicia  lor  the 
empire  is  m.  965,  In  the  FinI  Crusade  Baldwin  and  Tancred 
captured  Taisus^  AJ).  1099,  and  (here  the  two  lauen  had  ■ 
•erioUB  quuiel.  It  formed  put  ol  the  kiogdom  oE  Leaser 
Amenis  fcr  great  part  ol  tbe  three  ctnturia  after  ld.  tigo, 
and  il  was  fortified  by  Lea  II.  uid  Hetboum  I.  But  Turkoman 
aad  Egyptian  invitden  disputed  its  poasdalon  with  tbe  Greek 
eonpcroTa  and  Aimenian  kingi  and  with  one  another.  FiniUy 
il  puscd  inta  Ottoman  hands  about  tbe  beginning  ol  the  ifith 


lloit  o(  tbe 


s  had  tbdi  own 


jnatEEyfng  and  explaining  I 
Itoiyiian  Sardanapolua,  Ihe  native  gcd  Saodao,  the  Greek  bero 
Peneus.  tbe  Creek  gDd  Heracles,  are  all  called  founder  of 
TaniB,  lapelus,  i.i,  Japhet,  father  of  Javan  "  the  Ionian," 
WB*  called  the  giandfather  of  Cyduui,  who  gave  name  to  the 
dvit.  A  curloua  ceremBiy  was  practised  in  tionour  oE  Ssndsn 
(idoillfied  with  Ihe  Greek  Hemda);  b  pyre  kii  periodically 
ended  ud  the  god  «»  burned  ant  h.  It  a  said  thai  the 
original  name  of  tbe  dty  w*a  Putbenii,  which  suggesti  thai  a 
vfrgin  goddeaa  w^  wonbipped  hereaam  so  many  ahrines  of 
Alia  Minor  and  Syria:  tbe  vitgin  goddai  Athena  appears  on 
Tanfan  coina.  The  Bui  of  Tanus  la  named  in  Aramaic  letters 
on  many  of  it>  c<Kns  in  the  Persian  paiod. 

The  ruins  of  Ihe  andent  dty  ire  very  extensive,  but  they  are 
deeply  buried,  and  niake  little  or  no  appearance  above  the 
SBilscc  ciccpt  in  the  Donuk  Taah  (popularly  Identified  as  the 
"Tomb  of  Sardanapoha,"  ■  momniient  which,  however,  was 
al  Anchiate,  not  aC  Tarsus).  Tbii  ihapela*  mass  of  concrete 
was  piobahty  tbe  substructure  ol  a  Graecs-Roman  temple, 
fnm  which  the  martile  coating  has  been  removed.  The  modern 
■own  has  conaidenble  baaaan  and  (rade;  but  the  dimate  is 
viry  oppresAre,  owbg  to  tbe  pradmily  of  vait  marahei  which 
occupy  tbe  tile  of  ibe  hubon  and  the  lower  (url  of  the  oHgi'nil 
Cyndus  eentie.  Tie  rtvei  was  diverted  ftom  iu  [ormer  course 
by  JualinAn  in  the  fitb  tcniuly.  The  eoipeiDr'i  intention  wai 
Ottlr  to  carry  o9  the  stuphta  miers  in  lime  of  flood  and  prevent 
in  the  dty,  mt  to  deprive  Tanua  ol  what  waa  ill 


chief  pride  and  boaili  but  gnuluairy  the  negjecl  of  suhaequat 
centuriei  allowed  Ihe  channel  in  the  dly  to  become  blocked  by 
Bccumuljtionol  soil,  and  now  Ihe  whole  body  oE  wals  Bowa  la 
the  new  channel  cast  ol  ihe  rily.  eicept  what  it  drawn  off  by  an 
anifidnl  irrigation  count  to  watci  the  ^rdeni  on  Ibe  wealeni 
side  of  the  dly.  The  populaiion  ii  about  is.oBa,  induding, 
beside*  Tuikt  and  Sytian  Moilema,  also  ArmenlaDS,  Credit, 
Syrian  Cbristijui*,  Peisans,  Afghans.  Aniaria  (mtstly  ^nleiunj 
and  even  llindua.  There  ii  a  laVge  American  miiaion  iduo) 
called  St  Paul's  Institute,  giving  a  very  {omprdieaavc  cdu- 


aniilr,  iSSa,  pp.  152  ft.,  1804.  pp.  JJO  H.;  E. 
■loEue  Bit>l.  Fill..  '■  Pen»  £b£nenid»  ":  th* 
r  B?V.  Head.  F.  Imboof  Bluaier,  Ac. :  Waddionoo 
HcU..  vii.  pp.i(i  n.:  Raaiay,  Ofiui^&piuil 
.  and  "Cnida.  Tanui  and  tbe  Cieat  Tannil 
ical  Joar-Ka  (looi).  pp.  3i7-t">:  R.  Heberdey 
'  Rer«n  in  KillkKn  "  (in  Ihe  Dtntieliriftui  L 
.  IS96,  xliv.),  wilb  works  of  other  tr 
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TABT.  a  dish  of  baked  patuy  oonlaining  fruit,  a  fnill  {rie; 
also  a  iniall  open  piece  of  baked  puiry  witb  jam  placed  upon 
il.  The  word  was  adapted  from  the  O.Fr.  (arte;  tbe  oldw  lorm 
muBI  hive  been  totU.  as  is  seen  in  the  mod.  Fr.  taab,  and  Ihe 
diminutive  lorid  or  fcrrUuit;  the  origin  ii  the  Lat.  told,  twisted 
{urqaat,  to  Iwisl],  used  ol  a  coke  in  Med.  Lat.,  the  paste  or 
dough  ol  cakes  or  larls  bdng  rolled  or  twisted.  The  alterntioB 
ol  the  vowet  is  also  Been  in  Ilal.  laikra.  In  English  then  ii 
some  conlusion  wiih  "  tart,"  ibatp,  add,  biller,  which  coina 
Eiom  O.E.  fwri,  aharp,  severe,  properly  "  tearing,"  Iram  IcrM, 

TARTAGLIA,     w     TutTaiXA,     HICCOlII     (c.     ijo6-i]S»), 

Italian  malhcmatician.  was  bom  at  Bresda.  His  childhood 
wai  paisedin  dire  poverty.  During  the  sack  ol  Bteidaia  151  a, 
he  was  bojrihly  mulilatod  by  aone  French  loldiera.  From 
these  injuries  he  slowly  recovered,  but  he  long  continued  to 
Elanimer  In  his  speech,  whence  Che  nickname,  adopted  by 
himsdf,  of  "Tactaglia."  Save  for  the  haret  rudimoiU  oi 
reading  and  writing,  be  leDs  us  that  he  had  no  master;  yei  we 
find  him  al  Verona  in  1521  an  esteemed  teacher  oE  matbo> 
mallei.  Ini5j4bewen1 
ofth  '     ■■ 

Mad 


t'eiurned  to 
Venice  in  i\ 


•try).  In  is+g  Tarlaglia 
«  at  pmfeaioi  o(  Eudid  al  Breida,  but 
It  Ihe  end  of  eighteen  lODatlis.   He  died  at 
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laia. 


a  (ollecllan  of  Ihe 


TartaeKa'a  firat  printed  work,  entitled  Ha* 
T&17I1  dealt  with  the  theory  and  practice  of  gunseiy.  H 
iGe  etcvation  Eivin  the  gieaieB  luge  la  be  4S°,  oul  li 
ctemonUnte  tbe  conectnesi  of  hit  Intuition.  Tndeed,  he  nc«» 
Ahook  off  the  erToneaui  ideal  oE  hia  lime  regarding  ibe  palba  of 
pn>j«ciil«a,  further  than  10  see  that  no  pan  of  them  eoiild  ha  a 
>tiai(bt  line.  He  nevenbcleii  inaugumted  Ibe  aciealiAc  Kealneni 
oi  the  aibjeci.  His  Qwiili  (t  inidiEioaj  imra,  a  tollecllan  ol 
author's  lepiiei  to  questions  addressed  to  him  hy  persons  oE 
moit  varied  conditions,  was  puWithed  in  1546,  with  a  dedka 
la  Henry  VIII.  of  Engtaod.  tVohtems  in  artillery  occupy  ewoovi 
a<  nine  booki:  the  tulh  irealt  of  EortiAcation;  the  ninth  gives 
leveral  eaamples  oE  the  solulion  ol  cuhK  equations.  He  piibaibed 
irt  1^51  Arf lU  jEnure/e  ptr  sotJfoan  etui  afendaJa  nape,  imtitalata 
la  traPa^iala  ttnentiom  Can  allusian  to  his  personal  trnublea  al 
Brescia),  tettiag  forth  a  method  for  raiHig  waken  diipa,  and 
describinr  the  ifivina-bdl,  iben  litile  known  in  western  Euinpe.  Ha 
pursued  the  sutijecl  in  Sagjionamenli  sopns  la  TroKt^iata  /iikhi«v 
|M<y  IJJI).  tnilargsl  wDrk,rrdUali)xeae>abifiaiiiw  ' 
is  a  comprehenoivv  mathemaliaT  treatise,  inditdiag 
ceomelry.  meosuracion.  arid  algebra  as  far  at  quadiati 
(VinJce^  1556,  1360].  He  puUiihed  the  lint  Italian  Ir 
Enclid  Cl54i).  and  the  earliest  v?rriD0  from  the  Giv 
al  the  piinnpal  wnki  oE  Archimedes  (lUj).  Tbeie  Ihciind 
tract  De  imidiallfmi  a{ii«,  of  which  his  Latin  now  botdi  the 
of  the  kst  Creek  text.    Tartaglia  tJalmed  the  tonaifan  «i 
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Tait»gHa*«  own  account  of  hb  mriy  Ufe  is  contained  in  hfs 
Qwaiti,  lib.  vi.  p.  74.  See  also  Buoncorapapu.  Intomo  ad  un 
iestameuto  nudilo  di  N.  Tartag^ta  (Milan,  1881):  Rossi,  Ehgi 
di  Bresciana  illMstH,p.  ^.  Tartaelia's  writings  on  gunnery 
translated  into,Eqglisa  by  Lucar  in  1588,  and  Into  French  by 


Rieffel  in  1845. 

TARTAN  (from  F.  tirOaine,  '*  linsie-wolsie,''  Sp.  Hritafia, 
a  kind  of  woollen  doth,  perhaps  so  called  from  its  thinness 
and  lightness,  cf.  Sp.  Hritafy  to  tremble  with  cold),  a  wonted 
doth  woven  with  alternate  stripes  or  bands  of  coloured  warp 
and  weft,  so  as  to  form  a  chequered  pattern  in  which  the 
colours  alternate  in  "sets"  of  definite  width  and  sequence. 
The  weaving  of  particoloured  and  striped  cloth  cannot  be 
daimed  as  peculiar  to  any  spedal  race  or  country,  for  indeed 
such  checks  are  the  simplest  ornamental  form  mto  which  dyed 
yams  can  be  combined  m  the  loom.  But  tb&  term  tartan 
is  specially  applied  to  the  variegated  doth  used  for  the  prin- 
dpal  portions  of  the  distinctive  costume  of  the  Highlanders 
of  Scotland.  For  this  costume,  and  the  tartan  of  which  it  {s 
composed,  great  antiquity  is  claimed,  and  it  is  asserted  that 
the  numerous  clans  into  which  the  Highland  population  were 
divided  had  each  from  time  to  time  a  special  tartan  by  which  it 
was  distinguished.  After  the  rebellion  of  1745  various  acts  of 
parliament  were  passed  for  disarming  the  Scottish  Highlanders 
and  for  prohibiting  the  use  of  the  Highland  dress  in  Scotland, 
under  severe  penalties.  These  acts  remained  nominaUy  in  force 
till  1782,  when  they  were  formally  repealed,  and  since  that 
time  dan  tartan  has,  with  varying  fluctuations  of  fashion,  been 
a  popular  artide  of  dress,  by  no  means  confined  in  its  use  to 
Scotland  alone;  and  many  new  and  imaginary  "sets"  have 
been  invented  by  manufacturers,  with  the  result  of  introdudng 
confusion  in  the  heraldry  of  tartans,  and  of  throwing  doubt 
on  the  reality  of  the  distinctive  "sets"  which  at  one  time 
undoubtedly  were  more  or  less  recognized  as  the  badge  of 
various  dans. 

Undoubtedly  the  term  tartan  was  known,  and  the  material  was 
woven,  "  of  one  or  two  colours  for  the  poor  and  more  varied  for 
the  rich,"  as  early  as  the  middle  of  the  15th  century.  In  the 
accounts  of  John,  mshop  of  Glasgow,  treasurer  to  King  James  III., 
in  14^1,  there  occurs,  with  other  mention  of  the  material,  the 
foilow1ng^-~"  Ane  dne  and  ane  halve  of  blue  Tartane  to  lyne  bis 
gowne  of  cloth  of  Gold."  It  is  here  obvious  that  the  term  is  not 
restricted  to  particoloured  chequered  textures.  In  1558  accounts 
were  incurred  for  a  Highland  dress  for  King  James  V.  on  the 
occasion  of  a  hunting  excursion  in  the  Highlands,  in  which  there 
are  charges  for  '*  variant  cullorit  velvet,"  lor  "  ane  sqhort  Hdand 
coit,"  and  for  "  Hdand  tartane  to  be  hose  to  the  kingc's  grace." 
Bishop  John  Lesley,  in  his  De  orifine^  moribus,  tt  rebus  gesUs 
Scotorum,  published  in  1578,  savs  of  tne  andent  and  still-used  dress 
of  the  Highlanders  and  Islanders,  **  all,  both  noble  and  common, 
people,  wore  mantles  of  one  sort  (except  that  the  nobles  preferred 
those  of  several  colours)."  George  Buchanan,  in  his  Rsrum  Scoti- 
carum  historic  (1582),  as  transLited  by  Monypcnny  (1612).  says  of 
the  Highlanders,  "  They  ddight  in  marlled  clothes,  spcciatiy  that 
have  any  long  stripes  of  sundry  colours;  thev  love  chiefly  purple 
and  blue.  Thdr  predecessors  u»ed  short  mantles  or  plaids  of  divers 
colours  sundry  wavs  divided ;  and  amongst  some  the  same  custom 
ie  observed  to  thts  day."  A  hint  of  clan  tartan  distinctions  is 
given  by  Martin  Martin  in  his  Western  Isles  of  Scotland  (rTOi),  which 
work  also  contains  a  minute  description  of  the  dress  of  the  High- 
landers and  the  manufacture  of  tartan.  "  Every  isle,"  he  observes, 
**  differs  from  each  other  in  thdr  fancy  of  making  plaids,  as  to  the 
stripes  in  breadth  and  colours.  This  humour  is  as  different  through 
the  mainland  of  the  Highlands,  in  so  far  that  they  who  have  seen 
those  places  are  able  at  the  first  view  of  a  man's  plaid  to  guess  the 
place  of  his  residence.'* 

The  following  lines  give  a  brief  description  of  the  colouis^of  the 
tartans  of  the  pri^ocipol  dans.  The  kilt-tartan  colour  is  given  in 
each  case;  the  plaid-tartans  vary  in  slight  particulars. 

Cam(>jkU  of  BreadalbaHt,  light  green,  crossed  with  darker  green, 
fhe  stripes  broad  with  narrow  edging  of  ydlow.  Camp&eU  of 
Argyll,  light  green  crossed  with  dark  green,  narrow  independent 
cross  lines  01  white.  Cameron,  brick-red  with  broad  chequered 
cross  of  same  colour,  edged  white  and  with  broad  centre  of  ground 
edour.  two  independent  cross  lines  of  green.  Forbes,  yellow  green, 
crossed  with  broad  dark-green  lines,  centred  black,  independent 
cross  lines  ydlow.  Fraser,  red  ground,  main  cross  lines  red  with 
deeper  red  centre  edged  with  blue,  independent  cross  lines  blue. 
Cordon,  dark  blue-green  ground,  with  broad  cross  tines  of  lighter 
green,  narrow  centre  line  yellow.  Graeme,  light  green  ground, 
ciMsed  with  darker  green  in  small  chequer,  independent  cams  I 


lines  dark  green.  Gra$a^  soa^M.  ^'th  bread  black-edged  scarlet 
craarings,  Uack  independent  cross  lines.  Maedonald  of  GUntarry 
and  Koppoeh,  red«  with  open  broad  bine  cross  Mnea*  and  two  inde- 
pendent blue  crossings.  Macdonald  of  Gkntae,  green  with  broad 
dark-green  crossing,  the  whole  covered  with  fine  red  lines.  Mac- 
donatd  of  Clanranald,  light  green  with  broad  dark-green  crosElng, 
coveted  wfth  fine  red  lines.  Macgreg^,  acariet,  wi^  narrow  scarlet 
cross  linear  edged  and. centred  blue,  widely  spaoed.  MofkinUakt 
red  with  iAue^edgsd  and  centred  croaainga  of  red,  and  independent 
blue  cross  lines.  Mackenne,  blue-green,  broad  crossing  of  same 
colour  with  .darker  edges,  independent  cross  lines,  alternately  red 
and  white,  over  the  main  crossings.    Macleod,  green,  with  dailt- 

Snen  croaslags,  over  cAMsfaigs,  eveiy  odier  square,  a  red  line. 
MephersoHt  nale  my*  four  dailKr  grey  bars  at  crossings,  the 
whofe  covered  withered  double  independent  lines.  Hiunro,  red 
with  broad  green  stripe  and  narrow  hnes  forming  a  check  of  black 
and  yellow.  Murray,  green,  dose  croannga  of  darker  green,  inde- 
pendent lines  red.  Stewart,  atarlet,  deep  coloured  crossings  with 
acariet  centre,  fine  widdy  mnoed  dark  independent  lines. 

See  W.  and  A.  Scnitb,  Tartaau  of  tho  Clans  rf  ScdOand  (1850): 
J.  Sobieski  Stuart.  Vistiarium  Scoticum  (1842);  R.  R.  M'lan,  Chns 
of  the  Scottish  Higldands  (1845-46);  J.  Grant,  Tartans  ef  the  Clans 
of  Scodand  (Edinbui^h,  1885). 

TARTAlU  the  wane  conunoiily  applied  to  crude  add 
potasdmn  tartrate  or  **  bitattrate  of  potash.'*  HK(C4H/>«). 
During  the  process  of  fermentatloD  wines  deposit  a  crystalKne 
crust  of  argol;  this,  after  bdng  roughly  puiifiod  by  ncsystal- 
Usation,  Is  known  as  tartar,  and  when  fuither  purified  aad 
freed  from  cohMiring  matters  becomes  "cream  of  tartai," 
also  called  technically  "  creaoi."  With  the  tatrochcmists  tartar 
was  a  generic  term  which  faduded  both  this  iartarm  vM  aad 
various  substances  obtained  from  It,  and  even  salts,  such  as  salt 
of  sorrd  (potassiam  oxalate),  that  resembled  it.  Thus  sal  fawm 
tartari  was  potassium  carbonate,  which  on  exposure  to  the  air 
ddiquesces  to  oleum  tarlari  p«r  ddi^tiium;  neutral  potassiam 
tartrate  was  celled  tarlorus  lartamatus,  because  it  was  prepared 
by  neutmfiting  ordinaiy  tartar  with  the  sal  fistim;  tartants 
ekalybeatus  was  a  preparation  with  iron;  aad  spirilus  tartari, 
used  by  l^aracdsus,  was  prepared  by  dry  ^stillation  of  tartar. 
Paracdsus  also  used  the  term  in  a  still  wider  sense  to  eigmfy 
abnormal  predpitates  or  sediments  deposited  from  animal 
secretions;  the  same  idea  Is  apparent  In  the  pop«dar  applkap 
tion  of  the  word  to  the  salivary  calculus  which  forms  on  the 
teeth. 

Oram  of  tartar  h  prepared  by  dtedving  granulated  aifol  in 
boiling  water  aad  allowing  the  aolutioa  to  stand.  The  dear  liquid  is 
then  drawn  off  and  crystallized.  The  slightly  coloured  cr>'8tala 
thus  obtained  are  redissdvcd  in  hot  water,  the  colouring  matters 
got  rid  OK  by  means  of  pipeclay  or  ^g-albumen,  and  the  solution 
filtered  and  crystallized,  the  name  *'  crean  of  tartar  **  being  originally 
applied  to  the  crust  of  minute  crystals  that  form  on  its  surface  as  it 
cools.  The  salt  crystallizes  in  masses  of  small,  hard,  colourtess,  trans- 
parxrnt,  rhombic  prisms.  It  is  precipitated  when  an  excess  of  a 
potassium  salt  is  added  to  a  solution  a  tartark  acid,  but  it  dissolves 
in  mineral  acids,  and  in  alkalis  and  alkaline  carbonates.  Solutions 
of  boric  add  or  borax  dissdve  it  freely,  forming^  soluble  cream  pf 
tartar,  which  is  a  white  powder  permanent  in  the  air  when  made  with 
the  ackl.  but  deliquescent  when  borax  is  employed.  Its  slight  sdu- 
bility  in  alcohol  explains  why  It  is  deposited  by  wines  as  they 
mature.  One  part  by  weight  of  the  salt  dissolves  in  15  parts  of 
boiling  water,  but  at  lower  temperatures  the  solubility  is  grcatlv 
diratnlshed,  and  at  o*  C.  about  416  parts  of  water  are  required. 
When  heated  it  is  decomposed  with  formation  of  potassium  car- 
bonate and  carbon,  inflamnuible  ^ses  having  an  odour  of  burnt 
bread  being  e\'olved.  The  salt  ts  used  for  the  manufacture  of 
tartaric  ackl:  it  is  also  employed  in  the  mordant  bath  for  wool- 
dyeing,  with  powdered  chalk  and  alum  for  cleaning  silver,  and  for 
the  preparation  of  effervescing  drinks  and  baking-powder.  In 
medicine  as  potassii  tartras  aeidus  it  is  of  some  slight  nmnortance  as 
a  diuretic  and  purgative.  The  more  soluble  normalsalt,  Ks(C«H  fit), 
is  used  for  the  same  purposes:  it  is  formed  by  dissolving  powdered 
cream  of  tartar  in  a  hot  solution  of  potassium  carixmate.  If  sodium 
carbonate  b  substituted  the  result  is  KNa(C4H/>a),  or  Rochelle 
salt. 

Tartar  emetic  (potassium  antimonyl  tartrate)  K-  (SbO)C4H/)a*lHiO. 
This  substance  nas  been  known  for  a  lone  period,  being  mentioned 
by  Basil  Valentine.  It  may  be  prepared  oy  warming  3  parts  of 
antimonious  oxide  with  4  parts  or  cream  of  tartar,  in  the  presence 
of  water,  replacing  the  water  as  it  evaporates:  after  digestion  is 
complete,  fhe  solution  is  filtered  hot.  Powder  of  algaroth  (9.S.) 
may  be  used  in  place  of  the  antimony  oxide.  Tartar  emetic  crystal- 
lizes in  small  octahedra,  which  lose  their  water  of  crystallization 
gradually  on  exposure  to  alrj^and  become  opaque.  It  ts  soluble  in 
I4-S  parts  of  odd  water  aad  1*9  parts  of  bot,  the  soIucioajdMwinR 
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an  acid  reaction  to  Btmttt.  ft  pannwea  a  nauseous  metallic  taste 
and  produces  vomiting  wlien  taleen  internally,  whilst  ia  large  doses 
it  b  pcnsonous.  It  is  used  nedidnatty,  and  also  as  a  moraant  in 
dyeing  and  calloo-priflting. 

TARTARIC  ACID  (dihydro^-sucdnlc  add),  OH^  or 
HQiC*CH(OH)*CH(OH}COiH.  Four  adds  of  this  composi- 
tion are  known,  naaaely  dextr6-  and  laevo-tartaric  adds, 
racemic  add  and  mesotartaric  add,  the  two  last  being  optically 
inactive  (see  Stexeo-Isoherisu).  Their  constitution  lollowa 
from  their  formation  from  dibiomoauodnic  add  and  from  tlidr 
^utliesit  from  gljpoxal  cyanhydria,  tliesa  two  metliods  pro- 
ducing the  inactive  racemic  fonn  whidk  may  then  be  ^Ut  into 
the' active  components.  Deztro-tartaric  add  occurs  in  the  free 
state  or  as  the  potassium  or  calcum  salt  in  grape  juice  and  in 
various  unripe  fruits.  During  the  alcoholic  fermentation  of 
grape  juice  it  is  deposited  in  the  fonn  of  an  impure  add 
potassium  tartrate  which  is  known  as  aigol,  and  when  plirihed 
as  cream  of  tartar.  For  the  preparation  oi  the  acid  the  crude 
argol  is  boiled  with  hydrochloric  add  and  afterwards  precipi- 
tated as  caldum.  tartrate  by  boiling  with  milk  of  Jime,  the 
cddUm  salt  being  afterwards  decomposed  by  sulphuric  add. 
It  may  also  be  obtained  (together  with  racemic  add)  by  oxidis- 
ing milk  sugar,  saccharic  ac^,  &c.,  with  nitric  add,  and  by  the 
reduction  of  oxalic  ester  with  sodium  amalgam  (H.  Debus,  Anm,^ 
1875,  z66,  p.  109).  It  ciystalhses  from  water  in  large  prisms 
wUch  mdt  at  16&-170*  C,  and  on  further  lieating  givea  an 
anhydride  and  finally  chars,  emitting  a  characteristic  odour  and 
forming  pyroracemic  and  pyrotartaric  adds.  It  behaves  as 
a  reducing  agenL^  Chromic  add  and  potassium  permanganate 
oxkfice  it  to  formic  and  carbonic  adds,  whilst  hydrogen  peroxide 
in  the  presence  of  ferrous  salts  gives  dihjrdroxymaleic  add 
(H.  J.  H.  Fenton,  Joitr.  Chcm.  Soe.,  18941  P>  899;  1895,  pp.  48, 
774;  1896,  p.  546).  Hydriodic  add  and  phosphorus  reduce  It 
to  malic  add  and  finally  to  sucdnic  acid.  Calcium  chloride 
gives  a  white  predpitate  of  caldum  tartrate  in  neutral  sdutions, 
the  predpitate  being  soluble  in  cold  solutions  of  caustic  potash 
but  re-predpitated  on  boiling.  It  prevents  the  predpitation 
of  many  metallic  hydroxides  by  caustic  alkalis.  It  carbonizes 
when  heated  with  strong  sulphuric  add,  giving,  among  other  pro- 
ducts, carbon  monoxide  and  carbon  dioxide.  A  small  crystal 
of  oxalic  add  added  to  concentrated  sulphuric  add  containing 
about  I  per  oetat.  Of  rcsordn  gives  a  characteristic  violet  red 
coloration. 

*  Laevo-tartanc  acid  Is  identical  in  its  chemical  and  in 
BBost  oif  its  phyjnoaA  properties  with  the  dextro^cid.  dliTering 
chiefly  in  its  actbn  on  polarized  light,  the  plane  of  polarization 
being  rotated  to  the  left.  By  mixing  equal  quantities  of  the  two 
forms  in  aoueous  solution  heat  is  evolvea  and  racemic  acid, 
(C4H«Oe)>-2HtO,  is  obtained.  This  variety  is  also  formed  by  the 
hydrolysis  of  glYoocal  cyanhydrin  (F.  Pollak,  Monats.,  1894.  15. 
p.  469);  by  beating  a  solution  of  desoxalic  acid;  by  the  oxidation 
of  lumaric  add  with  potassium  permanganate;  by  the  action  of 
aUver  oxide  on  dibromosucdnic  add,'  and  by  the  oxidation  of 
manntte.  dulcite.  inulin,  &c.,  with  nitric  acid.  In  the  anhydrous 
state  it  melts  at  205-206*  C.  Meaotartaric  add  is  formed  when  cin- 
chonine  tartrate  is  heated  for  some  time  at  170^  C.  (L.  Pasteur, 
Ann.t  1853.  88,  p.  212);  by  heating  tartaric  or  racemic  add  for 
some  time  with  water  to  165"  C;  by  the  oxidation  of  laevulose: 
and  by  the  oxidation  of  phenoior  maleic  add  with  an  alkaline  solution 
of  potassium  permanganate  (O.  Doebner,  Bv.,  1891,  34,  p.  1755: 
A.  Kekul^  and  R.  Anschutz,  ibid.,  1881, 14.  p.  714).  It  crystallizes 
in  prisms,  and  in  the  anhydrous  state  melts  at  liio"  C.  On  pro- 
longed boiling  with  suqueous  h^-drochloric  acid  it  yields  racemic  acid. 
The  sodium  ammonium  salt  is  not  captable  of  decomposition  into 
its  optk:al  antipodes,  as  is  sodium  ammonium  raccmate. 

Tartaric  ado  as  used  in  medicine  is  derived  from  potassium  acid 
tartrate.  Its  impurities  are  lead,  oxalic  acid,  lime  and  potassium 
tartrate.  It  is  incompatible  with  poussiuift,  calcium,  mercury  and 
vegetable  astringents.  Tartaric  acid  is  rarely  used  alone,  but  is 
contained  in  pdtda  quinutae  iulphaUs  and  in  Seidliu  powder 
(see  Sodium),  and  is  a  constituent  of  many  proprietary  granular 
effervescent  pre|>arationa  If  taken  in  overdose  or  in  a  concentrated 
form  tartaric  add  produces  severe  gastro-enteritis.  In  these  cases 
lime-water,  alkalis  and  magnesia  should  be  used  as  antidotes,  and 
4>pium  may  be  required. 

TARTARUS,  in  Greek  mythology,  the  son  of  Aether  and  Oaea, 
iather  of  Typhoeus  and  the  giaJiti.  In  the  //>ai  the  word 
diBotct  u  underground  prison,  aa  far  bebw  fiad«a  at  earth  ii 


below  heaven,  ui  nUdi  those  who  rebeUed  agafaist  the  wOt 
of  Zeus  were  confined.  In  later  writers  Tartarus  is  the  phicc  of 
pimishment  of  the  wicked  after  death*  and  is  used  for  the 
UTiderworld  generally.    Cf.  Abyb& 

TARTINI.  OIUSBPPB  (1693-1770),  Italian  violinist,  com- 
poser and  musical  theorist,  was  bom  at  Tirano  in  latoa  on  the 
1 2th  of  April  1693.  In  eady  life  he  studied,  with  equal  want  of 
success,  for  the  church,  the  law  courts,  and  the  profession  df 
arms.  As  a  young  man  he  was  wild  and  irregular,  and  he 
crowned  his  improprieties  by  clandestinely  marrying  the  niece 
of  Cardinal  Comaro,  archbishop  of  Padua.  The  cardinal  re- 
sented the  marriage  as  a  disgraceful  misalliance,  and  denounced 
it  so  violently  that  the  unhappy  bridegroom,  thinking  his  life  in 
danger,  fled  for  safety  to  a  monastery  at  Assist,  where  his 
character  underwent  a  complete  change  He  studied  the  theory 
of  music  tmder  Padxe  Boemo,  the  organist  of  the  monastery,  and, 
without  any  assistance  whatever,  taught  himself  to  play  the 
•violin  in  so  masterly  a  style  that  his  performances  in  the  church 
became  the  wonder  of  the  neighbourhood.  For  more  than  two 
years  his  identity  remained  undiscovered,  but  one-  day  the 
wind  blew  aside  a  curtain  behind  which  he  was  playing,  and  one 
of  his  hearers  recognized  him  and  betrayed  his  retreat  to  the 
cardinal,  who,  bearing  of  his  changed  character,  readmitted  him 
to  favour  and  restored  him  to  his  wife, 

Tartini  next  removed  to  Venice,  where  the  fine  vioUn-playing 
of  Veradni  exdted  his  admiration  and  prompted  him  to  repair, 
by  the  aid  of  good  instruction,  the  shortcomings  of  his  own  self- 
taught  method.  He  left  his  wife  with  relations  and  returned  to 
Ancona,  where  he  studied  for  a  time.  In  17  31  he  returned  to 
Padua,  where  he  was  appointed  solo  violinist  at  the  church  of 
San  .Antonio.  From  1733  to  1725  he  acted  as  conductor  of 
Count  Kinsky's  private  band  in  Prague.  In  1728  he  founded  a 
school  for  violin  in  Padua.  The  date  of  his  presence  in  Rome 
does  not  seem  to  be  clearly  established,  but  he  was  in  Bologna 
in  1739.  Afterwards  he  returned  to  his  old  post  in  Padua,' where 
he  died  on  the  i6th  of  February  1770. 

Tartini's  compositions  are  very  numerous,  and  faithfully 
illustrate  his  passionate  and  masterly  style  of  execution,  which 
surpassed  in  brilliancy  and  refined  taste  that  of  all  his  contem- 
poraries. He  frequently  headed  his  pieces  with  an  explana- 
tory poetical  motto,  such  as  "  Ombra  cara,"  or  "  Volgetc  il  riso 
in  pianto  o  mie  pupille."  Concerning  that  known  as  //  Trilto 
del  Diatolo,  or  The  DePtTs  S&naUi,  he  told  a  curious  story  to 
Lalande,  in  1766.  He  dreamed  that  the  devil  had  become  hia 
slave,  and  that  he  one  day  asked  him  if  he  could  play  the  violin. 
The  devil  replied  that  he  beL'eved  he  could  pick  out  a  tunc,  and 
thereupon  he  played  a  sonata  so  exquisite  that  Tartini  thought 
he  had  never  beard  any  music  to  equal  it.  On  awaking  he  tried 
to  note  down  the  composition,  but  succeeded  very  imperfectly, 
though  the  DcviTs  Sonata  is  one  of  his  best  productions. 

Tartini  is  historically  important  as  having  contributed  to  the 
•dence  of  acoustics  9a  well  as  to  musical  art  by  his  discovery  (inde- 
pendently ol  Sorge,  1740.  to  whom  the  primary  credit  is  now  given) 
of  what  are  still  called  *'  Tartini's  tones  ^  (see  Sound  and  Hearing), 
or  differential  tones. 

The  phenomenon' is  this: — when  an v  two  notes  are  produced 
steadily  aad  with  great  intensity,  a  third  note  is  heard,  whose 
vibration  number  is  the  difference  of  those  of  the  two  primary  notes. 
It  fellows  from  this  that  any  two  oonsecutive  members  of  a  harmonic 
series  have  the  fundamental  of  that  series  for  their  difference  tone 

--thus,  Q,  the  fourth  and  fifth  harmonk;,  produce  C,  the  prime  or 

generator,  at  the  interval  of  two  octaves  under  the  lower  of  those 

two  notes;  q,  the  third  and  fifth  harmonic,  produce  C,  the  second 

harmonic,  at  the  interval  of  a  5th  under  the  lower  of  those  two 
notes.  Thexliaco^Aerer  was  wont  to  tell  his  pupils  that  their  double- 
stopping  was  not  in  tune  unless  they  could  hear  the  third  note; 
aad  Henry  Blagrove  (i8i>-i87a)  gave  the  same  admonition.  The 
phenomenon  has  other  than  technical  significance;  an  experiment  • 
by  Sir  F.  A.  G.  Ouseley  showed  that  two  pipes,  tuned  by  measure- 
ment to  so  acute  a  pitch  as  to  render  the  notes  of  both  inaudible 
bv  human  ears,  when  blown  together  produce  the  difference  of  tone 
of  the  inaudible  primaries,  and  this  verifies  the  fact  of  the  infinite 
upward  range  01  sound  which  transcends  the  perceptive  power 
01  human  organs.  The  obverse 'of  this  fact  is  tnat  of  any  sound 
bfliag  deepened  by  an  8tb  if  the  length  of  the  string  or  pipe  whicp 
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pndoett  ft  be  ddobfed.  Tile  lair  ii  vlthoat  eace^tian  thfoughout 
tfce  CDfnpeas  fai'^vbich  our  ears  can  disdngiiish  pitch.  a9d  so,  of 
odbesaicy.  «  ttring  of  twice  the  tensth  of  that  whow  vibrationa 
induce  the  deepest  perceivable  sound  most  stir  the  air  at  such  a 
rate  as  to  cause  a  tone  at  an  8th  below  that  lowest  audible  note. 
It  is  hence  manifest  that,  bovrever  limited  our  sense  of  the  range  of 
moskal  sound,  this  range  extends  upward  and  downward  to  infinity. 
Tartini  made  his  obsnvations  the  basis  of  a  theoretical  system 
which  he  set  forth  m  his  Traitato  di  Musica,  seeondc  fa  vera  scunaia 
deWArmottia  (Padua,  1754)  and  Dei  PrincipiJ  itff  Armonia  Musi- 
eaU  (Padua,  1767).  He  also  wrote  a  TraUaia  ddU  App(upaktre, 
ppstbumously  printed  in  French,  and  an  unpublished  iwork,  DeiU 
Eaponi  a  ieUe  Pnpenundt  the  MS.  of  which  has  been  lost. 

TAS-DB-CHAROE,  a  French  term  in  architecture,  for  which 
there  is  no  equivalent  in  English,  given  to  the  lower  courses  of 
a  Gothic  vault,  which  are  laid  in  horizontal  couraea  and  bonded 
into  the  wall,  forming  a  solid  mass,  they  generally  rise  about 
one-third  of  the  height  of  the  vault,  and  as  they  project  iorwards 
they  lessen  the  span  to  be  vaulted  over 

TASHKENT,  or  Tashkemd,  one  of  the  largest  and  most 
important  cities  of  Rctssian  Central  Asia,  and  capital  of  Russian 
Turkestan,  situated  in  the  valley  of  the  Chirchik,  some  50  m. 
above  its  confluence  with  the  Syr-darya,  in  40^  ao'  N.,  69**  x8'  E. 
It  is  connected  by  rail  with  Rrasnovodsk  (1085  m.)  on  the 
Caspian,  and  since  1905  with  Orenburg  (1150  m).  The  city, 
formerly  enclosed  by  walls  (now  ruinous),  is  surxoxmdcd  by 
luxtiriant  gardens,  and  its  houses  are  buried  among -the  fruit 
and  other  trees  which  grow  alongside  of  the  irrigation  canals. 
The  buildings,  which  are  of  stone  and  sun-dried  bricks,  are 
mostly  low,  on  account  of  the  earthquakes  which  frequently 
disturb  the  region.  The  native  city  in  1871  had  78,130  in- 
habitants, and  in  1897  156,4x4,  mostly  Sarts,  with  Uzbegs, 
Kirghiz,  Jews,  Russians  and  Germans.  The  Russian  city, 
to  the  south-east,  dating  from  1865,  has  clean,  broad  streets 
lined  with  poplars,  and  canals,  the  low,  pleasant-looking  houses 
being  surrounded  by  gardens.  In.  1875  its  population,  ex* 
chisive  of  the  military,  was  4860,  mostly  Russians,  and  in  1900 
about  25,000.  Tashkent  has  a  public  library  containing  a 
valuable  collection  of  works  on  Central  Asia,  an  astronomical 
observatory  and  a  museum. 

TASHKUROHAN,  or  Khulm,  a  khanate  and  town  of  Afghan 
Turkestan,  The  khanate  lies  between  Kunduz  and  Balkh. 
T^e  ancient  town  of  Khulm  stood  in  the  Oxus  plain,  sunounded 
by  orchards  of  famous  productiveness;  but  it  was  destroyed 
by  Ahmad  Shah  Abdali,  who  founded  Tashkurghan  in  the 
middle  of  the  i8th  century,  and  took  all  the  inhabitants  away 
from  Khulm  to  populate  it.  Ancient  Khulm  is  now  only  a 
maas  of  ruins;  but  Tashkurghan,  lying  two  or  three  miles  to 
the  south  of  it,  has  become  the  great  trade-mart  of  Afghan 
Turkestan  and  second  only  in  importance  to  Mazar-i-Sharif, 
the  military  centre  of  the  province;  while  it  is  much  larger 
and  more  prosperous  than  the  latter  place.  At  Tashkurghan 
the  caravans  from  India  and  Bokhara  meet,  and  from  here  the 
merchandise  is  distiibuted  all  over  the  country.  A  hill  fortress 
dominates  the  town  and  overlooks  the  debouchment  of  the 
road  from  Halbak  and  Kabul  into  the  plains  of  the  Oxus. 

TASMAN,  ABEL  JANSZ(X)N  {q.  1603-1659),  the  greatest 
of  Dutch  navigators,  the  discoverer  of  Tasmania,  New  Zealand, 
the  Tonga  and  the  Fiji  Islands,  and  the  first  circumnavigator 
of  Austi^ia,  was  bom  at  Lutjcgast  in  Groningcn,  about  1603. 
In  X634  we  first  meet  with  him  in  the  East  Indies,  sailing  from 
Batavia  (Feb.  x8)  to  Amboyna.  On  the  30th  of  December  1636 
he  safled  from  Batavia  for  home;  reached  Holland  August  i, 
1637;  started  on  his  return  to  the  East  Ajgril  15,  1638;  and 
reappeared  at  Batavia  October  zi,  1638:  On  the  and  of 
June  1639  Tasman,  along  with  Matthew  (Matthijs  Hendricxsen) 
Quast,  was  despatched  by  Antony  Van  Diemen,  governor- 
general  of  the  Dutch  East  Indies  (1636-45),  on  a  voyage  to 
the  north-western  Pacific,  in  quest  of  certain  "  blands  of  gold 
and  silver,"  supposed  to  lie  in  the  ocean  east  of  Japan.  On 
this  voyage  Tasman  and  Quast  visited  the  Phil^pines  and  nn- 
(ttoved  Dutch  knowledge  of  the  east  coast  of  Luzon;  they  also 
discovered  and  mapped  various  islands  to  the  north,  apparently 
tha  9onin  archipelago.    Sailing  00  to  N.  and  £.  in  search  of 


the  Ssks  ol  pfedous  ttietak,  they  tuged  about  fniKlenly  fai 
the  nofftjiertt  Padfie,  at  one  lime  beiievfaig  themselves  to  be 
600  Dutch  miles  east  of  Japan.  After  this  the  voyage  was 
continued  almost  constantly  westward,  but  in  varying  latitudes, 
reaching  as  high  as  42''  N.,  always  without  success.  On  the 
r5th  of  October  the  navigators  decided  to  return,  and,  after 
touching  at  Japan,  anchored  at  the  Dutch  fortxtas-sUtion  of 
Zeehmdia  In  Formosa  on  the  24th  of  November  1639.  After 
this  Tasman  was  engaged  hi  operations  in  the  Indian  seas 
(sailing  to  Formosa,  Japan,  Cambodia,  Palembang,  &c.,  as  a 
merchant  captain  in  the  seivice  of  the  Dutch  East  India  Com- 
pany) until  1643,  when  he  set  out  on  his  first  great  **  South 
Land"  expedition.  This  was  planned  and  organized  by 
Governor  Van  Diemen,  who  cherished  great  schemes  for  the 
extension  of  the  Dutch  cohmial  empire.  Several  Dutch  navi- 
gators had  already  discovered  various  portions  of  the  north 
and  west  coasts  of  Australia  Cas  in  t6o<^-o6,  x6i6,  16x8-19, 1693, 
1627-28,  &c.),  but  Tasman  now  first  showed  that  this  great 
South  Land  did  not  stretch  away  to  the  southern  pole,  but 
was  entirely  endrded  by  sea  withhi  comparatively  moderate 
limits.  Sailing  from  Batavia  on  the  X4th  of  August  1649 
with  two  vessds,  the  "  Hoemskeik  "  and  "  Zeehaen,*'  and  calUng 
at  Mauritius  (September  $  to  October  8),  Tasman  sailed  fixst 
S.,  then  E.,  almost  seven  weeks,  and  on  U^  34th  of  November 
sighted  (in  42^  15'  S.,  as*he  made  it)  the  land  whidi  he  named 
AnUuwmj  «o»  Diemen^s  landt  after  V&n  Diemen,  now  called 
Tasmania.  He  doubled  the  land,  which  he  evidently  did  not 
percdve  was  an  island,  coasting  its  southern  shores,  and, 
ruiming  up  Storm  Bay,  andiored  on  the  xst  of  December 
in  Frederick  Henry's  Bay,  on  the  east  coast  of  Tasmania 
(in  43*  xo'  S.,  according  to  his  reckoning) — so  named  after 
Prince  FVederick  Henry  of  Nassau,  then  the  head  of  th^ 
Dutch  republic  There  he  set  up  a  post  on  which  he  hoisted 
the  Dutch  flag.  Quitting  Van  Dtemen's  Land  on  the  5th  of 
December,  Tasman  steered  E.  for  the  Solomon  Idands,  and  on 
the  13th  el  December  discovered  (in  43^  xo^  S.,  as  he  reckoned) 
a  "high  mountainous  country,"  which  he  called  Staten  landi 
("  Land  of  the  States,"  U.,  of  HoUand,  now  New  Zeahmd). 
Tasman 'and  his  company  believed  the  newly  discovered  land 
to  form  part  of  the  same  great  antarctic  continent  as  the  other 
Staten  landt  which  Schouten  and  Lemalro  had  sighted  and 
named  to  the  east  of  Tfetra  dd  Fuego.  Cruising  up  N.E. 
along  the  west  coast  of  the  South  bland,  he  anchored  on  the 
x8th  of  December  in  46^  50^  S.,  at  the  entrance  of  a  "  widfi 
opening,"  which  he  took  to  be  a  ''  fine  bay  "  (Cook's  Strait). 
He  gave  the  name  of  Moordcnaars  {Murderers^  now  softened 
to  iiassaere)  Bay  to  this  spot,  where  several  of  his  men  were 
killed  by  the  natives  (December  19).  From  Murderers'  Bay 
Tasman  sailed  S.E.  along  the  south  shore  of  Cook's  Strait, 
apparently  getting  into  Blind  or  Tasman  Bay,  but  not  di»» 
covering  the  full  extent  of  the  strait  here  dividing  New  Zealand 
into  two  main  islands.  Returning  westward  he  then  coasted 
the  west  side  of  the  North  bland,  till,  on  the  4th  of  January 
1643,  he  came  to  the  northern  extremity  of  New  Zealand,  in 
54"  35'  S.  (in  his  reckoning).  Thence  he  bore  away  to  N.N.E., 
at  first  intending  to  keep  that  course  for  30"  of  longitude  from 
North  Cape,  New  22ealand.  On  the  X9th  to  25th  of  Januaiy, 
in  33^  35',  3x^  3o',Nand  30*^  xs'  S.  (Tasman 'a  reckonings)^ 
he  discmred  vaiioas  islands  of  the  Tonga  or  Friendly  group, 
e^)eciany  Amsterdam  (Tongatabu),  Middelbuig  (Eva),  and 
Rotterdam.  Here  the  ships  took  Xn  water  and  provbions, 
which  they  had  not  done  since  leaving  ^^lauritius,  axul  the 
crews  went  on  shore  for  the  first  time  since  leaving  Van  Diemen't 
Land.  Rotterdam  bland  they  explored  with  some  care. 
Thence  Tasman  steered  N.  and  W.,  reaching  on  the  6th  of 
February  the  eastern  part  of  the  Fiji  ardj^ielago  (jji  17^  so'  S.» 
by  his  reckoning),  which  he  called  Prhioe  WflUam's  fslaxids 
and  Heemskerk's  Shoals;  on  the  3snd  of  March  he  sighted. the 
islands  of  Ontong  Java  Qn  f  a'^.,  according  to  Tasman,  axid  In 
i&p"  S<i^  £.,  Greenwich).  On  the  1st  o|  April  he  was  pear  tha 
iK)rth«astem  extremity  ol  New  Ireland  (Nent  MecUenbv|^ 
mistaken  by  him  for  a  part  of  New  Guteea,  in  40P  jo'  S.^  ell  t 
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point  kncm  lo  the  Spuiwili  n  CU*  S.  Uana,  Tiaax  be 
pMUd  valiruil  iloiif  the  Borth  fil  New  Inlud,  Nc»  Htuuver, 
New  Briuin  (Neu  Fomman)  ibd  Km  Guine*.  He  leuhed 
the  weucni  utremity  ol  Ne>  Guiuu  on  the  iSth  ol  Miy; 
Scheuten'i  Islands  were  noted  to  the  loutb  of  Che  vessels' 
csucK  on  the  iitb  of  M«y,  Tumui'i  trsck,  lying  betneen 
New  Guines  ud  Halnuihen  (Gilola),  then  bnught  him  south 
to  Cenm;  he  p*Med  thioufh  the  uitdw  itisiC  between 
Celebes  end  Buton  on  the  );th  of  May,  ud  snived  at  BUBvia 
cm  the  I5tb  of  June  tb^i  after  a  ten  monlbs'  vayB«e.  The 
mUerials  foe  an  aouunt  of  Tssnun's  impoitanl  second  voyage 
ia  [644  ere  scanty,  but  we  know  be  was  inslcucced  to  obtain 
a  thorough  luuiwlidge  o(  Sialeu  Land  and  Vaa  Diemeo'i  L«ad, 
and  to  End  out  "  wbethei  New  Guinea  ii  t  fontimot  with  the 

with  these  two  great  countiiet  01  with  DDe  oi  Ihem."    In  tliis 

raon,""  Zeem«uw"(or"Heeuw"),»nd"  Brak  "(or"Braeq"). 
lUs  course  lay  along  (he  south-west  coast  of  New  Guinea ;  he 
mistook  the  western  opening  of  Torres  Straits  for  a  bay,  but 
efpbred  (and  perhaps  named)  the  Gulf  of  Caipentaria:  for 
[he  brK  time  the  (sast-line  of  this  gnat  bay  was  mapped  with 
fair  accuracy.  Though  preceded  by  Jcisa  (1606)  and  Carstenss 
'  '     '  -    '         )f  the  gulf  as  iu  al  1;°  S.,  Tasman 


yond  this  he  csplored  the  north  and  west  coasts  of  Australia 
as  far  as  11°  S.,  and  established  the  abeoluie  continuity  of  all 
this  shore-line  of  the  "  CkM  Koowd  South  CoDtineni";  his 
chart  gives  aoundiogs  (or  the  whole  of  this  oust,  Tuman's 
«diiev(Dients  were  coldly  received  by  the  Dutch  colonial 
authoiitiet;  but  on  the  4th  of  October  1644  they  rewarded 
Urn  with  the  ruik  of  commander  Che  had  frequently  enjoyed 
the  UK  of  the  title  already).  On  the  ind  of  November  1644 
be  was  also  made  a  member  of  the  Council  of  Justice  of  Batavia, 
He  was  a  member  of  tlie  committee  appointed  on  the  i&th  of 
April  l&^l  to  dodan  a  truce  between  the  Dutch  East  India 
Company  and  the  viceroy  of  Portuguese  India.  In  1647  be 
commanded  a  trading  Beet  to  Siam,  sod  in  164S  a  war<acel 
sent  against  the  ^Aniards  of  the  Philippine*  (May  ij,  16^,  to 
Juuiaty  1649).  By  i6u  he  had  quilted  the  company')  service, 
but  Mill  lived,  apparently  a*  one  d  its  wealthiest  dtiiens,  in 
and  neat  Buavia-  Hi*  will,  made  the  loth  of  April  1657, 
teems  to  have  hut  slightly  preceded  his  death,  which  piobabb' 
happened  before  Octoba  sa,  1^59,  and  certainly  before 
February  s.  1661. 

iitilaUi,  ia4»-49,  pt.  I  r-  „^.    

Doiy    In  BiMmin    lot    it   TaoJ-.    I 

HiinlaiisC^I»di:  jlh  ini™,  voL  U.  p,  joS;  R.  H.  Major.  Eitly 
VayaffiU  . . .  AulnJHi  (London.  MaUuytSodny.iE39l,eioedally 
pp.  xcilL-ciiL.  43-58  Chere  ue  printed  the  innnictiooi  tor  Tumaa 
and  his  oollesgues  on  the  viqiafe  of  1644^  0.  Collioiridge. 
Dtscertry  9!  AuttraUa  ^ydney,  1B95J,  fap«Ia1ty  pp.  138-40,  179- 
Bo;  'and.  above  all,  J.  E.  Heezes  and  othen.  runun'j  /mnul . . , 

(mmiUi    Hi    Ot    arJewol     US. wilk  .  .  .  Jifi c/ 

TiUiwiii,  Ac  (AmsterdanL  iSoS)— here  Ihe  U/>  >/  Iiuniiii.  with 
its  appendices,  m  seoaruely  psged  I163  pp.).  S«  du  Anitilid  dtr 
NdrAaidtri  in  it  (hUttiiitt  t»  AujInSil,  1606-1763  (in  Dutch 
and  Eagliih,  Leiden  and  LiHukm,  ig«),  cepedally  pp.  vi..  viii., 
m.-irv.,  71:  the  valuable  Bununaiy  of  the  voyage  of  I64S-4]  in 
the  aDonynous  AtamU  ^  mini  isM  Vtyata  mi  Duantrui 
(beginoing  with  Sir  John  nuboTDUgh'a},  Londoo.  1711.  irilh  lub- 
citle,  ASlin  i>f  •  Voyoff  .  .  .  ^OMfOn  AM  Jmit*  TaimaH 
terielnally  enracted  from  h<s  loumal*  by  Dnrk  Rembranlie  in 
batch,  puUidMd  u  EngUih  hi'Or  Hoolf*  ooHectknis)!  sIhi  Tin 
Piiamry  if  Vmt  Dmmis'i  Laai  U  1641,  by  James  Backhouse 
Walker  tHobart,  1S91).  A  draft  joumal  of  the  voyage  cl  1641-43. 
BcoUblV  made  liya  ssOor  on  the  cvpRlition,  is  in  the  state  arehivts 

DlBclal  ioumal;  the  beat  of  thsK  (Ibc  original  fas-  copy)  Is  repro. 
duced  hi  Meere*  Tuiasii']  J—Hal,  iBoS,  noticed  above. 

An  original  chart  of  Taiman's,  made  after  the  voyage  of  1644, 
has  been  discovered  and  Is  In  the  pnmsslan  of  niv  "  ' 
Bnnipene.     Before  this  discnvery  Telisiice  was  ^aced  ...  . 
edkni  copy,  probably  nsile  about   1667,  by  Captain  T1 
gvney  tan.  11  ia  the  miseell.  M^  coUecdan  marked  usi 
British  HuseuB  Lmdoo).  Thisgivcsthctracksiilbathlhc  vi 
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1641-43  sad  1644.  and  the  louBiiiiitf  of  the  laltB.  neisii— ■' 
Wiuen.  of  NiaS  tn  Ota  TarlaryiTimc  (1703)  pmervaS  a  brirf 
record  of  certain  abservaiioas  made  in  Taiman  t  voy^e  of  I^4, 
between  13'  i'  and  19'  35'  5.  (and  appraumareiy  between  lu* 

S'indlio*E.,Crcenwich)r  Thii  was  Iranibted  by  A.  Daliym(te  « 
Fapua  (lephnted  in  R  H.  Major.  Earlj  Vejtfa  u  ...  Amilniiifi, 
icviii.-idi.).  BasD  TbomBn,  Dintriuiu  tf  a  Pnmt  Xuular 
(Ediobuixh,  1S44),  p-  311,  &c..  recoidj  that  the  lemembnnce  of 
-^snuo's  visit  to  the  Tonga  Islsads  still  temams  "  liesh  10  the 
lauIleR  details  "  amoiv  the  sadves.  (C.  It.  B.) 

TAntAHIA,  a   British  colanlal  state,  forming  part  of  the 

Tasmania  and  it*  adji^iung  islands,  and  is  separated  from  Ibe 
Australian  continent  on  the  louth-easl  by  Bass  StniL     The 


',  which  has  three 


Coatlai  Features. — The  southern  portion  r>f  (he  ei 
of  Taimaaia  1*  remarkable  for  its  picturesque  inlets  >i 
headlands.    The  principal  in'      "    "  "  -  ■  ■   ■ 

well-defined  arras.    Tbe  most  euterJy  is  r^orloU 
between  Forestier's  Peninsuls  and  Tasnian  P 
middle  arm  is  Frederick  Henry  Say,  and  tlie  western  the  catuaiy 
ol  the  Derwent.  It  is  01     -  ■  .       ..  - 


ry  ih»t  Hobatt,  the  capitil 


Bay,  between  Cape  RaonI  and  Tasman  Head,  theie  is  D'Enlre- 
casteaui  Channel,  which  divides  North  anjl  South  Btuni  IsUnd 
from  the  joninland.  This  channel  has  two  branches,  tne 
easterly  forming  the  entnmce  Into  Stonn  Bay,  and  the  western 
being  the  estuary  of  the  Huoo  tiver.  On  the  east  coest  Hes 
the  peculiirly^haped  Maria  Island,  almost  severed  by  deep 
indentations  on  the  east  and  west.  Above  this  island  i>  (^><' 
Bay,  foiraed  by  the  projfttion,  Freydnet  Peninsula.  On  the 
south  are  some  very  prominent  headlantls.  In  the  uoth-wHI 
lies  the  fine  harbour  of  Port  Davey,  which  receives  sevetsi 
unall  riven.  Proceeding  northwsnl  slang  the  west  coail  the 
most  conq>icuous  headlands  are  Bocky  Point,  Point  RIM* 
and  Cape  Sorell.  which  stands  at  the  entrance  of  U*<^^ 
Htrbout,  the  deep  (nlet  receiving  the  waters  <a  the  river  Cotoe' 
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aev«nl  miller  streaia&.  Nortli  of  this  Uiere  tie  tevcAl 
hetdhnds.  The  west  coast  terminetes  at  Cape 
Grim,  rppoaite  which  are  the  group  known  by  the  name  of 
Honter's  Ishmds.  Going  eastward  along  the  north  coast 
Orcukr  Hoad  is  met  witfai  a  narrow  peninsula  tunning  out  for 
wax  miles  and  tesminattng  in  a  rocky  Uuil  400  ft.  high.  Further 
east  are  Emu  Bay,  Port  Frederick,  Port  Sorell  and  Port 
Daliymple,  faito  which  flows  the  Tamar  iiver»  on  iHiich 
Launceston  is  situated.  In  Bass  Strait  are  several  large 
Islands  belonging  to  Tksmania;  King's,  Flinders,  Cape  Barren 
nnd  Clarke  Idands  are  the  largest.  Flindeia  Island  has  an  area 
of  5>3fOoo  acrcSb  Among  the  rivers  flowing  nmrthward  to  Bass 
Strait  are  the  Tamar,  Inglis,  Cam,  Emu,  BIyth,  Forth,  Don, 
Meney,  Piper  and  Ringarooma.  Tlie  Macquarle,  receiving  die 
Elisabetb  and  Lake,  falls  into  the  South  Esk,  which  unites  with 
Uie  North  Esk  to  form  the  Tamar  at  Launceston.  Westward, 
falling  fanto  the  ocean,  are  the  Hdiyer,  Arthur  and  Pieman. 
The  King  and  Gordon  gain  Macquaxie  Harbour;  the  Davey 
mad  Spring,  Port  Davey.  The  central  and  southern  distzicts 
nre  drained  by  the  Derwent  from  Lake  St  Clair— iu  tributaries 
being  the  Nive,  Dee,  Qyde,  Ouse  and  Jordan.  Hie  Huon  falls 
into  D'Entnecasteaui  Channel.  The  main  axis  of  the  Great 
CordiUera— so  termed  originally  by  Sir  Roderick  Murchison— 
boideilng  the  eastern  coast-line  of  Australia,  may  be  traced 
ncroes  Bass  Strait  in  Che  chain  of  islands  forming  the  Fumeaux 
•nd  Kent  gxoup,  which  almost  continually  Imk  Tasmania  with 
Wibon's  Promontory,  the  nearest  and  most  southerly  part  of 
the  Axntmlian  mainland.  Tasmania  is  wholly  occupied  by  the 
nmUkations  of  this  chain,  and  in  itself  may  be  said  to  embrace 
one  and  all  of  its  chazacteristic  features. 

TaUag  a  stand  near  Lake  Fetgus.  to  the  east  of  Lake  St 
Claar,  the  observer  will  find  himself  nearly  in  the  centre  of  an  ex> 
tensive  plateau,  with  an  elevation,  especlauy  on  the  northern  dde, 
off  between  three  and  five  thousand  feet  above  the  sea-levd.    This 
elevated  plateau  extends  from  Dry's  Bluff  in  the  north  to  the  Deniion 
Range  in  the  south-west,  and  althout^i  often  receding  at  points 
swiiacent  to  the  sources  ot  the  priadpal  riven,  invariably  presents 
a  bold  created  front  to  the  north,  west  and  east.    At  its  greatest 
elevation  it  is  comparatively  leva,  and  contains  many  extensive 
Uerfwwater  basins,  such  as  Lake  Augusta,  Lake  St  Clair,  Lake 
Sofctt.  Lake  Echo,  Lake  Crescent,  Arthur's  Lake  and  the  Great  Lake. 
The  marmnal  crests  of  this  mountain  tableland,  together  with  its 
upper  sunace,  are  known  locidly  as  "  Tiers,"  and  have  a  very  com- 
manding aspect  in  the  neighbourhood  of  Longford.  Westbury,  Delo- 
inine  and  Chudleigh.   The  extent  of  the  prindpiu  elevated  plateau 
is  best  appreciated  when  we  consider  that  it  maintains  its  general 
altitude  »n  s  westerly  direction  from  Dry's  Bluff  (4257  feet)  on  the 
north  to  Cradle  Mountain  (5069  feet)  in  the  north-west,  a  distance 
of  aeariy  50  miles;  from  Dry's  Bluff  in  a  south-westerly  direction 
to  Denison  Range,  a  distance  of  over  60  miles;  and  from  Dry's 
Bluff  to  Table  Mountain  in^a  southerly  direction,  a  distance  of 
above  43  miles.   This  plateau  itself  again  rests  upon  a  more  extended 
Is^ldand,  stretching  westwards,  and,  with  the  Middlesex  Plains, 
tlie  Hampshire  Hills  apd  the  Emu  Plains,  maintaining  an  altitude 
off  1100  to  aooo  feet.    Its  limits  follow  the  coast-line  more  or  less 
closely,  the  ^xkce  between  it  and  the  sea  often  broadening  out 
4Bto  low-lying  tracts  not  much  raised  above  the  hea-levcl.   Here  and 
that,  rising  abruptly  from  its  surface,  are  to  be  seen  isolated  peaks, 
the  most  diaFscteristk  of  which  are  Valentine's  Peak  (3637  feet) 
aad  Mount  Peorse.    Ridges  and  plateaus  of  a  similar  character, 
but  more  or  less  isolateoT  such  as  Ben  Lomond  (5010  feet)  and 
Mount  Wdlingtoo  ^4166  feet),  are  to  be  found  in  the  north-east  and 
•ooth-west  of  the  island.    Towards  the  extreme  west  and  south, 
anticlinal  and  tiyrnclwal  ridges  trend  north  and  south,  the  most 
chaiactsristic  bang  the  Huxley,  Owen,  Sedgwick,  Franklin  and 
Arthar  Ranges*    Settlement  of  population  has  taken  plare  princi- 
pally amonc  the  phuns  and  lower  levels  of  the  north-western, 
midland  ana  south'Sastcm  parts  of  the  island,  following  in  the 
main  the  rocks  of  Tertiary  and  Mesoooic  age.     In  the  Recent 
Tertiary  period  the  soils  of  these  plains  ana  valleys  have  been 
greatly  enriched  by  extensive  outbunts  of  basalt  with  accompanying 
tvffa    These  basalts  produce  a  very  rich  chocolate  soil,  and  were 
it  not  for  their  influence,  the  greater  part  of  what  is  now  the  most 
fertae  pan  of  the  island  would  have  been  comparatively  poor  or 
altoertner  sterile. 

The  appeaiance  of  the  island  thnaighout  is  wonderfully  beautiful, 
with  its  open  ^tns,  bordered  by  far^extendine  precipitous  moun- 
tain tiers,  its  isobted  shaggy  pesks  and  wooded  ranges,  snd  its 
many  noble  riwre  and  bkes.  Its  coasts  for  the  roost  part,  especially 
towards  the  south,  ate  boM,  and  frequently  indented  with  ^>Iendid 
•bays  snd  harboofs,  affording  ample  shelter  and  safe  anchoraffe  for 
ships.    On  the  western  side  one  is  reminded  of  scenes  in  the  htghla  nds 


of  Ross-sUve  tad  Insemssi  Mm  in  Scotlaad^  fiem  the  pitihnesqiw 
chsrscter  of  the  uoe,  white,  and  pinkish  crystalKne  peatks  and  the 
fantastic  outlines  of  the  aamwtsin  rsages  wmch  riss  abruptly  to  a 
height  off  from  aooo  to  nearly  300a  feet  above  the  Biitton  Gram 
Phuns.  (T.  A.  C) 

Gechgy.^TumuSa,  is,  ^logfeaOy,  an  ontBer  of  the  Australian 
contioent.  It  is  most  intunatdy  connected  with  Victoria,  from 
which  it  was  only  separated  by  tne  foundering  of  Bass's  Stmit  fai 
late  Pliocene  or  early  Pleistocene  times.  The  precise  date  of  the 
separatun  is  fined  $»  later  than  the  Mkicene,  amee  the  fringe  of  the 
marine  Miocene  deporits  abng  the  southern  coast  of  Victoria  is 
broken,  from  Flinders  to  Alberton;  and  this  gap  was  no  doubt  due 
to  the  subsidence  of  the  land,  of  which  tttc  islanos  in  the  Bass  Stradt 
are  remnants,  which  then  connected  Tasmania  with  the  continent 
The  latest  date  for  the  existence  of  this  connexion  is  given  by  the 
absence  from  Tasmania  of  the  dingo,  the  lyie>bird  and  the  giant 
marsupials;  so  that  the  Isolation  oTTasmantt  was  easier  than  the 
arrival  of  those  animals  in  south<«Mtem  Australia.  Tliat  it  waa 
not  much  eariler  is  shown  by  the  fsct  that  some  atill  living  species 
of  mamnuils,  such  as  the  Uiylacine,  existed  before  the  separation. 

The  geological  sequence  m  Tasmania  is  full,  and  the  idasd  contams 
a  better  series  of  Carboniferous  rocks  than  b  found  in  Victoria.  The 
nucleus  of  the  island  b  a  block  of  Archean  rocks,  whkh  are  not, 
so  far  as  b  known,  extensively  exposed.  The  most  certain  repre- 
sentatives of  the  Archean  are  the  gneiss  and  schists  of  the  Uavt 
river  and  the  upper  Forth,  and  the  hornblende-schists,  which  sie 
exposed  in  the  nver  valleys  on  the  tnargins  of  the  central  pbteav. 
The  Mount  Lyell  schists  which  underlie  uie  West  Coast  Range,  and 
the  quartrites  of  Port  Davey  on  the  western  coast,  have  abo  been 
regarded  as  Archean.  The  Lower  Palaeosmc  systems  begin  with 
the  Cambrian,  which  are  found  in  northern  Tasmanb  near  Latrobe, 
and  contain  Cambrian  fosrib  as  Dikdocephalus  Tasmanicus  and 
Conou^haliUs  suphensi.  The  Ordovidan  system  has  not  been 
ccrtiunjy  identified ;  but  |>robab1y  many  df  the  sbtes  and  quartrites 
is  north-western  Tasmanb  and  of  the  minii^  field  of  Beaoonsfield 
on  the  estuary  of  the  Tamar,  are  Ordovicbn.  The  Silurian  system, 
I  however,  b  wdl  developed  in  north-western  Tasmanb,  and  b 
represented  by  sbtes,  limestones  and  sandstones  yielding  a  dis> 
tinctively  Silurian  fauna.  The  rocks  are  best  known  by  the  lime- 
stones in  the  lead  mining  field  at  Zedian,  and  the  slates,  indudiQg 
the  tin  mine  of  Mount  Bischoff. 

The  Devonian  system  b  best  represented  by  the  masnve  con- 
glomerates and  quartzitcs,  whk:h  form  the  West  Coast  Range 
extending  from  Mount  Lyell  on  Macouarie  Harbour,  through  Mounts 
Jukes,  Owen,  Lyell,  Murchison  and  Ceikb,  to  Mount  Black.  These 
mountains  consist  of  detached  remnants  of  a  sheet  of  quarts  con- 
glomerates, interbedded  with  sandstones,  containing  crinoid  stems 
and  obscure  brachiopods.  They  rest  unconformably  on  the  SOurbn 
rocks  on  the  King  river  and  to  the  west  are  faulted  against  the 
schists  by  a  powerful  overthrust  fault,  traverdng  the  Mount  LyeH 
copper  beld.  A  northern  extension  of  these  conglomerates  forms 
the  Dbl  Range  near  Bumie.  The  Devonbn  peri(xl,  as  in  ^^ctoria, 
was  marked  ov  a  series  of  granitic  intrusions,  which  altered  the 
older  IxMb  00  the  contact,  while  the  ouartz-porph^  dikes,  which 
are  intrurive  in  the  Silurbn  rocks  at  the  Mount  Bischoff  tin  mine, 
doubtless  belong  to  thb  period.  The  Carboniferous  system  begins 
with  a  series  cl  marine  liroestooes.  shales  and  grits,  induding  a 
rich  Lower  Carboniferous  fauna.  The  Carboniferous  rocks  occuj^ 
the  whob  of  th6  south-eastern  comer  of  Tasmanb;  and  one  outlier 
oocura  on  the  northern  coast  in  the  Mersey  Valley.  Thb  formation 
helps  to  build  up  the  central  pbteau,  and  a  band  outcrops  around 
its  edge.  The  Upper  Carboniferous  indudes  beds  of  shale  and  coal ; 
but  though  the  coal  b  good,  the  seams  are  thin  and  have  not  been 
much  worked.  The  Coal  Measures  are  covered  by  marine  shales  with 
numerous  bryozoa;  and,  on  the  horizon  of  the  Greta  Coal  Measures, 
of  New  Soutn  Wales,  b  a  bed  of  Carboniferous  elacbl  deposits. 

The  MesoSoic  ^stem  is  not  well  developed.  ^It  b  usually  regarded 
as  banning  with  a  fresh-water  seriA  containing  the  remains  of 
fish  and  labyrinthodonts;  but  as  it  also  contains  VerUhraria  it  b 
probably  Palaeozoic;  and  thb  series  is  covered  by  sandstones  and 
shales  which  are  probably  of  Triasric  age.  The  most  conspicuous 
member  of  the  Mesozoic  group  b  the  sheet  of  dbbase  and  aolerite, 
made  up  of  lacoolites  and  riUs,  which  coven  most  of  the  central 
pbteau  of  Tasmanb.  These  rocks  form  the  prominent  scarps, 
kiK>wn  as  the  Tiers,  on  the  edge  of  the  plateau,  and  its  outlien,  such 
at  Mount  Wellington  near  Hobart,  and  the  Eldon  Range.  Thb 
sheet  of  dbbase  has  been  regarded  as  Carboniferous;  but,  according 
to  W.  H.  Twelvetrees,  it  b  probably  Cretaceous.  The  Cainozolc 
system  includes  at  Tabb  Cape  an  outcro{>  of  marine  beds  raxibably 
of  OUgQcene  age.  Lower  Calnozoic  bcustrine  beds  with  fossuplants. 
of  the  same  age  as  those  which  underlie  the  older  bamlts  of  Victoria, 
occur  in  the  valleys  of  northern  Tasmania.  The  Cainozob  series 
includes  many  igneous  rocks.  The  tinguaites  and  sdlvsbergltes 
of  Port  Cygnet,  south  of  Hobart,  may  be  of  this  age;  they  are 
fntruave  In  Carboniferous  rocks,  and  there  is  no  evidence  of  thdr 
precise  date;  but  their  resembbnce  to  the  rocks  assocbted  with 
the  eeburite-dadte  of  Victorb  suggests  that  they  may  behmg  to 
the  oeginBing  of  the  Cainosoic  ^rolcaiticperiod  of  aouth-esstern 
AuitraUa.    North-western  Tasmanb  in  Piebtocene  times  had  an 


4+0 


TASMANIA 


cxtcnnve  tcrin  oi  guciefVi  of  vUdi  tw  lOiPCf  hkmrbims  were  (w- 
ppsited  only  about  400  feet  above  sea  level. 

The  information  as  to  the  geology  of  Taamania  up  to  1888  is 
cc^ectad  in  R.  M.  Johnston's  Systemaik  Atcama  cf  tiu  Ceclop  0/ 
Tosmama,  which  gives  a  bibliography  up  to  that  date.  A  later 
•ketch  of  the  island  m  by  W.  H.  TweivetAes, "  OutlinceoC  the  Gedosy 
of  Tasmania**'  ffoc.  JtL  Soc.  Tasmania,  1900-1901.  pp.  5^74>  The 
mining  liteiature  is  given  in  the  reports  of  the  Mines  Depart- 
ment, and  special  reports  issued  in  the  Parliamentary  lepers;  and 
the  economic  and  general  geolofy  are  described  in  reports  issued 
periodically  by  the  Geological  Survey,  under  W.  H.  Twelvetrees, 
•ad  in  papers  published  m  the  Proeefdings  oi  tht  Royal  Society 
^  Tasmania,  The  Mount  Lyell  mining  Bela  i»  deacribcd,  with 
■onie  account  of  the  neighbouring  districts  of  Western  Tasmania, 
itt  J.  W.  Gregory,  TU  Jdount  Lydl  UimuM,  Field  (Melbourne,  1904}. 
The  elacial  geology,  with  a  summary  .ol  the  literature  thereon,  is 
descriDed  by  the  same  writer  in  the  Quarierly  Journal  ttf  the  Ceo- 
iogicallSociety,  1904,  vol.  Ix.,  pp.  7-8,  37-5*  <J«  W,  G.) 

OfOTote.— Tasmania  possesses  a  very  temperate  and  healthy 
climate  The  mean  temperature  of  the  vear,  aa  estimated  from 
obeervarions  extending  back  to  1841,  u  about  50*10**.  The  mean 
•t  Hobart  was  54*4*,  at  Launceston  56'6**  and  at  Oatlands.  which  is 
in  the  centre  «  the  island  and  1400  ft  above  sea-level,  51*76?. 
Snow  is  rarely  seen  except  in  the  mountains.    The  average  tem- 

Jeiature  at  Hobart  of  'January,  the  hottest  month,  is  63%  and  of 
uly.  which  is  mid-winter,  45^  The  western  prevailing  winds — 
particularly  the  north-western — carry  the  rain-bearing  clouds. 
The  elevation-divide  between  the  western  and  eastern  parts  of  the 
island  rises  generally  to  a  height  of  between  3000  and  5000  ft.,  and 
consequently  the  i»rts  to  the  cast  of  such  heights  receive  much 
less  precipitation  tnan  those  to  the  westward.  The  general  average 
for  the  eastern  district  over  a  period  of  years  was  22-07  inches;  for 
the  western.  37-55  inches;  and  for  Tasmania  26*69  inches. 
'  nmu — ^Tne  vegetation  whk:h  prevails  among  the  older  schistose 
rocks  of  the  west  and  extreme  south  presents  a  totally  different 
appearance  to  that  which  occurs  in  the  more  settled  districts  of  the 
east  The  western  vegetation,  as  compared  with  that  of  the  east, 
Dfeaents  as  marked  a  contrast  as  do  the  prevailing  rocks  upon  which 
it  flourishes.  The  characteristic  trees  and  shrubs  of  the  west  include 
the  following  genera,  viz.:  Fagus,  Cenankenes,  AnodoMalum, 
Eucryphia,  Eauera,  Boronia,  Agastachys,  Richea,  Tdopea,  Grtrillea, 
OriteSf  Atkrotaxis,  Daerydium^  PhyOwadus.  On  the  eastern  side 
the  plains  and  rocky  ridges,  where  not  artificially  cleared,  are 
occupied  by  shaggy  and  often  sombre  forests  mainly  composed  of 
the  following  genera:  Eucaly^us  (gum  tree),  Casuarina,  Bursaria, 
Acaciaf  LtpU>spermuj%  Dnmys^  Melaleuca,  Dodonaea,  Notciea, 
Exocarpus,  Hakea,  Epacris,  Xanthorrhoea,  Frenela.  The  mountain 
•l<^)es  and  ravines  ot  the  east  have  a  well-marked  A^etation.  In 
character  it  ts  more  akin  to,  and  in  many  cases  identical  with,  that 
^  the  west.  The  tree  fern  (Dicksonia  antarctica)  in  the  mountain 
ravines  is  espectall]^  remarkable.  The  following  genera  are  also 
found  in  sucn  pontibns  injzrcat  luxuriance,  viz.:  Fagus,  Anopterus, 
Pkehalium,  Eucalyptus,  Rkkea,  Cyatkodes,  Pomaderris,  Prostan- 
ikera,  Boronia,  Caullkeria,  Correa,  Bedfordia,  Aster,  Arckeria, 
Atkerosperma,  &c.  In  the  extreme  west  the  trees  and  larger  shrubs 
do  not  appear  to  ascend  the  schistose  rocky  mountain  slopes  of  the 
central  and  eastern  parts. 

Fauna. — Animal  nfe  in  Tasmania.  Is  dmllar  to  that  In  Australia. 
The  dingo  or  dog  of  the  latter  is  wanting;  and  the  Tasmanian  devil 
and  tiger,  or  wolf,  are  peculiar  to  the  island.  The  Marsupials  include 
the  Macropus  or  kangaroo;  the  opossums,  Pkalangista  vulpina  and 
P.  Cookiii  the  opossum-mouse,  Dromicia  nana;  Peramdes  or  bandi- 
coot; HyPsiprymnus  or  kangaroo  rat;  Pkascolomys  or  wombat; 
while  of  Monotremata  there  are  the  Eckidna  or  {xxcupine  ant-cater 
and  the  duck-billed  platypus.  The  marsupial  tiger  or  Tasmanian 
wolf  {Tkylacinus  cynocepkalus),  5  ft.  long,  is  yellowish  brown,  with 
aevcral  stripes  across  the  back,  having  short  stiff  hair  and  very 
short  legs.  Very  few  of  these  nocturnal  carnivores  are  now  alive 
to  trouble  fIock&  The  tiger-cat  of  the  colonists,  with  weasd  lep, 
white  spots  and  nocturnal  habits,  is  a  large  species  of  the  u'ntameable 
native  cats.  The  devil  {Dasyurus  or  Sarcopkilus  urnnus)  is  black, 
with  white  bands  on  .nock  and  haunches.  The  covering  of  this 
savage  but  cowardly  little  nieht-prowlcr  is  a  sort  of  short  nair,  not 
fur.  The  tail  Is  thkk,  and  the  bull-dog  mouth  Is'  formidable. 
Among  the  birds  of  the  island  are  the  eagle,  hawk,  petrel,  owl, 
finch,  peewit,  diamond  bird,  fire-tail,  robin,  emu-wren,  crow, 
awallow,  magpie,  blackcap,  goatsucker,  quail,  ground  dove,  parrot, 
lark,  mountain  thrush,  cuckoo,  wattlebird,  whistling  duck,  honey- 
bird,  Cape  Barren  goose,  penguin  duck,  waterhen,  snipe,  albatroes 
.and  laughing  jackass.  Snalns  are  pretty  plentiful  in  scrubs; 
the  lizards  are  harmless.  Insects,  tnougn  similar  to  Australian 
ones,  are  far  less  troublesome;  many  are  to  be  admired  for  their 
great  beauty. 

>  Population. — ^At  the  beginning  of  1905,  the  state  contained 
181,100  people,  giving  a  density  of  6*9  persons  per  square  mile. 
The  popcdation  in  1870  was  100,765.  The  discovery  of  Mount 
Bischoflfone  year  later,  thoogfa  it  greatly  stimulated  speculation 
and  induced  a  lar^  inJQtiz  of  immi|(raQt8.  did  not  pot  1^  (top  to 


the  outflow,  for  In  x88o  the  population  «as  ilffl  beknr  xx5,ooa. 
During  the  next  two  decades  there  was  a  substantial  advance; 
in  X890  it  had  foached  145,200,  and  in  1900, 172,980.  Like  aH 
the  Australian  states,  Tasmania  shows  a  decline  in  the  bttti»> 
rate;  in  1905  the  births  weie  5156 — ^36  less  than  in  i904--wliic]i 
gives  a  rate  of  29*32  per  xooo  of  mean  population. 

The  climate  is  probably  more  healthy  than  that  of  any  of  the 
Australian  states,  although,  owing  to  the  large  number  of  oU  people 
in  the  cokmy,  the  death-rate  would  appear  to  put  I'asmania  on  a 
par  with  New  South  Wales  and  South  Australia.  The  death-rate 
per  1000  of  population,  which  was  16*52  in  the  period  1876-90,  had 
lallen  to  11*01  in  the  period  1901--5.  There  has  therefore  been  a 
gradual  and  substantial  improvement  In  the  health  conditions  of 
the  state.  The  annual  marri^e-iate  was  for  many  years  consider^ 
ably  below  the  average  of  Australia  i^neraUy,  a  condition  sufficiently 
accounted  for  by  the  continued  emigration  of  men  unmarried  and 
of  marriageable  ages;  this  emigration  had  ceased  in  1900,  and  the 
marriage-rate  may  be  taken  as  7*8  per  thousand.  The  chief  towns 
an  Hooart  (pop.  35,000)  and  Launceston  (pop.  22,500). 

Administratum. — ^As  one  of  the  states  of  Australia,  Tasmania 
returns  six  senators  and  five  representatives  to  the  federtl 
parliament.  The  local  constitution  resembles  that  of  the  other 
Australian  states  inasmuch  as  the  executive  government  of 
four  ministers  is  responsible  to  the  legislature,  which  conMSt* 
of  a  legislative  council  and  a  house  of  assembly.  Tike  former 
is  composed  of  eighteen  members  elected  for  six  years.  Elector! 
of  the  council  must  be  natural-bom  or  naturalized  subjects  of 
the  king,  twenty-one  years  of  age,  resident  in  Tasmania  for 
twelve  months,  and  possessing  a  freehold  of  the  annual  value 
of  £10  or  a  leasehold  of  the  annual  value  of  £30  within  th* 
electoral  district;  the  property  qualification  being  waired  itt 
the  case  of  persons  with  university  degrees  or  belonging  to 
certain  pfofesBions.  Members  of  the  council  must  be  not  less 
than  thirty  years  of  age.  The  house  of  assembly  consists  of 
35  members  elected  for  three  years.  Every  resident  of  Tasmania 
for  a  period  of « twelve  months  who  is  twenty-one  years  of  age» 
natural-bom  or  naturalized,  is  entitled  to  have  his  name  placed 
on  the  electoral  roll,  and  to  vote  for  the  district  in  which  he 
resides.    The  franchise  has  been  conferred  on  women. 

Education. — ^Half  the  population  are  adherents  of  the  Church  ci 
England,  and  about  10  per  cent.  Roman  CathoUcs;  Wesleyana 
number  neariy  16  per  cent.,  and  Presbyterians  about  6\  per  cent. 
Instruction  is  compulsory  upon  children  over  seven  years  of  age 
and  under  thirteen  years  in  the  towns  of  Hobart  and  Launceston*' 
but  not  in  the  rural  districts.  Special  religious  instruction  is 
allowed  to  be  given  after  school  hours  by  teacners  dulv  authorized 
by  the  various  religious  denominations,  and  this  privifeEe  is  some- 
what extensively  used  by  the  Church  of  England.  Tne  schools 
are  not  free,  as  small  fees  are  charged ;  but  these  are  not  enforced 
where  parents  can  reasonably  plead  poverty.  In  I90i}  there  were 
343  state  schools,  with  19,000  pupils  on  the  roll,  and  admmistertd  by 
600  teachers;  there  were  also  180  private  schools,  with  310  teachers 
and  9000  scholars.  The  net  expenditure  averages  £3,  i^  3d.  per 
child  in  average  attendance,  inclusive  of  what  is  spent  m  the  vf^ 
keep  of  school  buildings  and  on  new  schools.  The  university  ol 
Tasmania  has  an  endowment  of  £4000  and  a  revenue  from  other 
sources  (chiefly  fees)  of  from  £1 100  to  j^ooo.  The  students  attend^ 
ing  lectures  in  1904  were  62,  of  whom  51  matrkulated,  and  the 
number  of  degrees  conferred  to  the  close  of  that  year  was  180, 
the  great  majority  of  these  degrees  being  gtanted  ad  eundem 
gradum. 

Ftnanu.—The  revenue  is  chiefly  obtained  through  the  custom* 
house,  but  the  federal  tariff  has  had  the  effect  01  conskierably 
reducing  the  receipts  from  this  source.  In  1905  the  state  raised 
£852,681  on  account  of  the  public  revenue,  whkh  is  equal  ta 
£a,  13s.  3d.  per  inhabitant;  of  this  sum  ji3^,C99  ^>^  the  excess 
ot  Commonwealth  collections  over  expenditure,  and  £216,953  from 
other  taxation;  the  railways  returned  £245,049*  *hile  from  public 
lands  was  obtained  £63.088.  and  firom  other  sources  £43*504*  The 
expenditure  was  £^0,l8^,  thus  distributed:  railway  working 
expenses,  £171,619;  public  instruction.  £67,^03;  interest  and 
charges  upon  debt,  including  sinking  funds,  £349,090;  and  other 
services  £252,075.  The  interest  and  other  debt  charges  come  to 
£1,  18s.  9d.  per  inhabitant,  and  represent  41*55  per  cent,  of  the 
expenditure  of  the  state.  The  public  debt  in  the  year  1006  stood 
■t  £9,471,971.  of  whfch  £73301250  was  hekl  in  London;  this 
represents  £52,  6b.  per  inhabiunt.  In  X871  it  was  £i.3i5'ao?i  "» 
1881  £2,003.000.  and  In  1891  £7,110,290,  representing  respectively 
£12,  lis..  £i«,  16s.  lod.,  and  £46.  lis.  lod-  per  inhabitant,  theneat 
increase  In  recent  years  beina  due  to  the  rapki  extensbn  of  railway 
and  other,  public  worka.^the  eaqpenditure  upon  works  may  be 
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6vided  into  tbtt  on  wvcniM'yicldiiig  works,'  vis.  riUways, 
X^I23,589,  and  telegraphs,  £143410;  and  that  on  works  not 
yielding  revenue.  £4,970,018.  For  local  government  purposes 
Tasmania  is  divided  mto  muirfcipaKtics,  town  boards,  and  road 
truats.  The  rates  are  aaseised  on  an  assamed  annual  value,  which 
in  1000  was  £Xt4i7f547*  corresponding  to  a  capital  value  of  upvrards 
of  u8.ooo,ooo.  Tne  bulk  of  the  revenue  of  the  local  government 
bocnes  is  obtained  from  rates.  The  sources  of  revenue  in  1905 
ivere:  government  endowment.  £5355;  local  rates,  £71,020*,  and 
other  soiiKceB.  £83.187.  The  outstanding  loans  of  muiiidpaKties 
amount  to  £697,1^  of  which  the  fpreater  portion  is  lepreiented  t^ 
the  indebtedness  otthe  two  chief  aties,  Hobart  and  Launcestoo. 

Defence. — ^Tasmania  being  a  portion  of  the  Commonwealth  of 
Australia,  its  defence  is  undertaken  by  the  federal  government. 
The  strength  of  the  local  forces  is  about  1500  officers  and  men. 

JlfffM^. — Minine  is  now  the  foremost  Industry,  the  gross  pro- 
duction m  1005  behig  valued  at  £1,858,218  as  comoared  with 
^1.^,000,  tiie  value  of  agricultural  production,  which  ia  neat 
m  importance.  Tasmania  produces  gold,  tin,  silver,  copper  and 
coal,  and  in  1905  the  production  of  tliese  minerals  was  valued  at: 
gold.  £312,380;  Slver  and  silver-lead.  £465.004;  copper,  £672,010; 
tin.  £346/192 ;  and  coal,  £44.V94«  Beaconsfiela  is  the  chief  goMfield, 
26  imi»  nortli-west  of  Lsunceston.  There  art  abeut  1900  penons 
employed  mining  for  gold  on  the  various  Gelds.  The  Mount  Zeehan 
ana  Dundas  districts  produce  almost  the  whole  of  the  Mlver  at  the 
present  time,  and  most  of  the  ore  is  sold  to  agents  of  the  Australian 
and  German  smelting  works.  Tasmania  is  the  largest  producer 
of  tin  to  AustiaJasia,  and  a  very  large  praportioB  of  the  tin  hidberto 
produced  has  been ,  obtained  from  alluvial  deponts,  the  fedes, 
except  at  Mount  BischoiT.  having,  comparatively  speaking,  been 
neglected.  The  Mount  Bischoff  mine,  wnich  is  worked  as  an  open 
quarry,  is  the  largest  producer  of  tin,  and  (with  an  original  capital- 
of  £30^000)  has  paid  over  two  millions  sterling  in  dividenda.  The 
aumber  of  tin  miners  in  the  state  is  about  1170.  Tasmania  also 
takes  the  lead  amongst  the  states  in  copper  production:  in  1896 
there  was  a  small  production  of  £1659:  in  1897  it  grew  to  £317437. 
in  1898  to  £378.565,  in  1899  to  £761,880,  and  In  t^  to  fyotfiid', 
and  althougn  the  production  has  since  been  oonsiderably  reduced 
it  is  still  a  great  industry.  This  expansion  was  chiefly  due  to  the 
enterprise  of  the  Mount  Lyclt  Mining  and  Railway  Company, 
whose  mine  is  situated  at  Gormanston.  Coal-mintng  Iscarrira 
on  in  various  districts  of  the  island,  but  the  principal  mines  are 
at  Mount  Nicholas  and  Cornwall,  in  the  Mount  Nicholas  Range; 
the  output  of  the  Geld  is  increasing,  but  no  export  trade  is 
at  present  possible,  the  mines  being  situated  too  far  from  the  sea- 
board. The  number  of  men  employed  in  coal-mining  is  150,  and 
the  output  about  52,000  tons  per  annum. 

NUannactures  are  on  a  small  scale,  the  number  of  establi^mests 
being  about  440,  and  the  hands  employed  9000. 

Agriculture,'— XUtr  being  much  neglected,  agriculture  received 
renewed  attention  in  1892  and  the  following  years  up  to  1904,  when 
the  area  under  crop  reached  a  total  of  250.611  acres;  since  tfie  year 
named  there  has  been  no  increase,  and  the  area  cultivnted  mav  be 
placed  at  about  250.000  acres.  The  area  under  crop,  at  intervals  of 
ten  yeans,  was  as  follows:  x86i,  163,385  acres;  1871,  155,046  acres; 
1887,  148,494  acres;  1891,  168,121  acres;  and  1901,  224,352  acres. 
Wheat  is  tne  principal  crop,  and  the  yield  is  larger  per  acre  and  leas 
variable  than  that  of  the  Australian  states:  Sor  the  Gfteen  years 
ending  with  1905  the  average  vield  was  18*9  bttsheb  per  acre, 
ranging  between  15  bushels  in  1894  and  27  buahels  in  1899.  The 
oat  crop  is  also  much  above  the  Australian  average,  and  raa^  be 
set  down  at  30  bushels  an  acre,  but  an  average  of  ^  bushels  higher 
is  not  infrequent.  Tasmania  is  renowned  for  its  fruit  crops,  and 
now  that  this  fruit  has  found  an  opening  in  the  British  market,  re- 
newed attention  is  being  devoted  to  the  industry.  In  1905  there  were 
12.683  acres  of  apples,  2098  acres  of  pears,  llii  acres  of  apricots, 
II 23  acres  of  plums,  426  acres  of  cherries,  498  acres  of  peaches, 
aooo  acres  of  strawberries,  gooseberries  and  raspberries,  and  1107 
acres  of  currants.  The  crop  for  the  same  year  included  1,100,900 
bu^els  of  apples,  75.000  bushels  of  pears,  and  nearly  170,000  bushels 
of  other  fruit.  Tasmania  finds  its  best  markets  for  fruits  in  New 
South  Wales  and  in  Great  Britain.  The  total  value  of  the  produce 
of  Tasmanian  farms  now  exceeds  £1,250,000,  which  is  equivalent  to 
£4,  178. 5d.  per  acre  cultivated.^ 

Tasmania  shows  a  decline  in  sheep-breeding,  yet  the  state  is 
singularly  well  adapted  for  sheep-raising,  and  its  stud  flocks  are 
wefi  known  and  annually  drawn  upon  to  improve  the  breed  in  the 
other  states.  Nor  have  the  other  branches  of  the  pastoral  industry 
shown  much  expansion,  as  die  following  table  «Hll  show:— ' 


CtfM^MTM.— The  ■Wspte  iaentted  considenbly  after  ita6. 
Hobart  is  now  a  place  of  caU  for  several  of  the  Europeaa  steam^p 
lines,  and  the  state  is  becoming  increasingly  popul^  as  a  summer 
resort  for  the  residents  of  Melbourne  and  Syoney.  The  growth 
of  the  shipping  trade  will  be  seen  in  the  following  table,  which  also 
gives  the  imports  and  exports  at  ten-yeariy  intervala:-~ 


Year. 

Sheep. 

Hoiwd  Cattle. 

HOIMIL 

Swine. 

t86l 
1871 
1881 
1891 
1901 
1905 

1.714.408 
1.305.439 

1.847.479 
1,663,801 

1.683.956 
1.583.561 

87.114 
101 .540 
130.526 
167.666 
165.516 
306,3 11 

33.118 

23.054 
35.607 

31.263 

31.607 

37.101      • 

40.841 

49)666 
73.520 
68,391 
73,810 

Y«r. 

Sbkvfag  catcnd. 

lapoctB. 

tBI^Onmm 

z86i 

isix 
X891 
1900 
«905 

Tons. 
1x3,610 

107.271 
192.024 
514.706 
618.963 
1,056,356 

£ 

954.517 
776.087 

I.431.I44 
2/151.964 
2,073.657 
2.651,754 

£  , 
905.463 
740.638 

I.555J76 
xu40,8x8 
2,610.617 
3.711.616 

Tasmania  doea  a  large  tnuto  with  Victoria  and  New  South  Wal^^ 
as  well  as  with  Great  Britain.  The  principal  exports  in  1905  and 
their  values  were:  wool,  £401,958;  gold.  £187,873;  tin  andf  ore, 
£257.256;  silver  and  ore,  £318,971;  copper,  £569.052;  farm,  fruit 
and  vegetable  products,  £477,866;  timber.  £^.380.  The  impOfts 
repcesent  £14.  xsa.  xod.  and  the  exports  £20,  14s.  per  inhaUtanL 
The  chief  ports  of  the  state  are  Hobart.  where  the  shipping  entered 
in  1005  amounted  to  645,000  tons,  and  Launccston,  223,000  tons; 
Strahan  on  the  west  coast  has  also  a  considerable  trade. 

RoUwmyt^—The  railways  open  for  traffic  in  1905  had  a  length  df 
619  milcflk  of  which  463  were  government  and  156  private  Bnes. 
The  progress  of  railway  construction  will  be  seen  from  the  following 
figures:  open  for  traffic,  1871,  45  miles;  1881,  168  miles;  1891, 
425  miles;  and  1905, 619  miles.  The  railways,  both  state  and  private, 
are  of  3  ft.  6  in.  gauge.  The  capital  expended  on  government  lines 
up  to  1005  was  £3*920,^;  the  gross  earnings  in  that  year  were 
V43.560.  and  the  working  expenses  £171.630;  leaving  J&1.936  as 
the  net  earnings.  This  last -mentioned  sum  is  equal  to  1*83  per 
cent,  on  the  capital  expenditure;  and  as  the  average  interest  upon 
outstanding  loans  is  3-73  per  cent.,  the  railways  arc  carried  on  at 
a  loss  of  1*9  per  cent  toe  private  railways  show  somewhat  better 
returns;  the  Emu  Bay  and  Mount  Bischoff  line,  X03  miles  in 
length,  constructed  at  a  cost  of  £565,365,  returned  in  1904  about 
3-22  per  cent.,  and  the  Mount  Lyclf  Company's  railway,  22  miles 
ibnj^  oocting  £220,3^,  returned  nearly  6  per  cent. 

The  roads  maintamed  by  the  road  trusts  and  boards  of  the  cqkMiy 
extend  over  7695  miles,  of  which  4x46  were  macadamised;  the 
annual  expenditure  thcreonJs  over  £35,768. 

Posts  and  Telegraphs. — ^There  were  379  post  offices  and  receiving 
offices  in  1905,  and  327  telegraphic  stations;  12,616,000  postcards 
and^  tetters,  3,800,000  packets,  and  7,200,000  newspapere  were 
received  and  despatched.  The  postal  revenue  amounted  to  £1 16.132. 
and  the  expenditure  to  £100,389:  these  sums  include  telegraph 
and  telephone  business.  Tne  telegraph  messages  sent  numbered 
496,000.  The  telephone  system  is  being  rapidly^  extended,  and 
at  the  beginning  of  1906,  1371  milea  of  line  were  being  worked. 

Banking. — ^There  are  four  banks  of  issue,  of  which  two  are  local 
institutions;  their  united  assets  average  £3.576.70o<.  The  note 
circulation  is  about  £150,000,  and  the  deposits  £3,520,000,  about 
half  bearing  interest. 

History. — Tasmania,  01,  «s  it  was  originally  called.  Van 
Diemen's  Land,  was  dUcovered  in  1643  by  the  Dutch  navigator 
Tasman  (^.v.)  who  named  the  territory  after  his  patron,  Van 
Diemen.  The  island  was  subsequently  visited  in  1772  by  a 
French  naval  officer,  Captain  Marion  du  Fresne;  in  1773  by 
Captain  Fumeaux,  of  the  British  man-of-war  "  Adventure  ";  in 
Z777  by  the  great  drcumnavigator  Captain  Cook;  by  Bligb 
in  1788,  and  again  in  1792,  when  he  planted  fruit  trees.  In  the 
same  year  the  French  navigator  D'Entrecasteaux  visited  the 
south  portion  of  the  island  and  surveyed  the  coast.  In  X79S 
Bass  sailed  through  the  strait  which  now  bears  his  name,  and 
discovered  Van  Diemen's  Land  was  an  island.  In  1800  the 
French  explorer  Baudin,  in  command  of  the  ships  "  Gtographe  " 
and  "  Naturaliste,"  surveyed  the  south  of  the  island,  and  reports 
of  his  proceedings  having  reached  the  British  officials  at  Sydney, 
they  determined  to  forestall  the  French  and  take  possession 
of  Van  Diemen's  Land. 

In  x8o2  the  "  Cumberland,"  a  small  schooner,  landed  at  King's 
Island  in  Bass  Strait,  and  in  1803  Lieutenant  Bowen  .was  sent 
by  Governor  King  of  New  South  Wales  to  form  a  settlement  on 
the  south- coast  of  Van  Diemen's  Land.  He  had  aboard  his  two 
ships,  the  "  Lady  Nelson  "  of  60  tons  and  the  whaler  "  Albion  '* 
of  306  tons,  three  officials,  a  lance-corporal  and  seven  privates 
of  the  New  South  Wales  Corps,  six  free  men  and  twenty>&ve 
convicts,  together  with  an  adequate  supply  of  Ihre  ftocki  smI 
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landed  at  Risdon,  near  Hobart,  where  he  was  jdned  ihortly 
afterwards  by  fifteen  soldiers  and  forty-two  convicts.  In  1807, 
Colonel  Paterson  occupied  Port  Dalrympte  on  the  north  side 
of  the  island.  During  the  same  year  Colonel  Collins,  who  had 
failed  in  an  attempt  to  colonke  the  shores  of  Port  Phillip,  tians- 
Utrcd  his  soldiers,  convicts  and  officials  to  the  neighbourhood 
of  Hobart,  and  was  appointed  commandant  of  the  infant  settle- 
ment. Provisions  were  scarce  and  dear,  communication  with 
the  rest  of  the  world  was  infrequent,  and  in  1807  the  community 
was  threatened  with  starvation,  and  flow  was  sold  at  £200 
per  ton.  The  difficulties  of  the  settlers  were  increased  by  the 
hostility  of  the  blacks.  The  first  collision  took  place  at  Risdon, 
a  few  days  after  the  landing  of  Lieutenant  Bowen's  expedition, 
and  for  this  the  white  settlers  were  entltdy  responable. 
Hostilities  between  the  races  were  incessant  from  x8oa  till  1830. 
An  attempt  was  made  in  the  year  1830  to  drive  the  natives  to 
one  comer  of  the  island,  but  without  success.  In  the  following 
year,  however,  Mr  George  Robinson  induced  the  remnant  of 
the  blacks  to  leave  the  mainland  and  take  refuge,  first  in  South 
Bruni  and  subsequently  in  Flinders  Island,  their  numbers 
having  then  diminished  from  5000,  the  original  estimate  of  the 
aboriginal  population,  to  203.  In  184a  there  were  only  44,  in 
1854  they  had  diminished  to  16,  and  the  last  pure-blooded 
Tasmanian  died  in  1876,  at  the  age  of  seventy-^x.  There  are, 
however,  a  few  persons  possessing  more  or  less  aboriginal  blood 
in  some  of  the  islands  of  the  Bass  Strait. 

Some  persons  who  had  settled  at  Norfolk  Island  when  that 
island  became  a  penal  depot  were  transferred  to  Van  Diemen's 
Land  in  1805.  But  the  growth  of  population  was  extremely 
slow,  and  in  1808  a  census  showed  that  there  were  only  3240 
people  on  the  island,  including  officials,  military  and  convi<;ts, 
and  whatever  measure  of  prosperity  was  enjoyed  by  the  free 
inhabitants  arose  from  the  expenditure  by  the  imperial  govern- 
ment upon  the  convict  settlement.  In  the  year  named  settlers 
began  to  arrive.  To  every  free  immigrant  was  given  a  traa 
of  land  in  proportion  to  the  amount  of  capital  brought  by  him 
to  the  colony — the  possession  of  £500  entitling  the  holder  to 
640  acres,  and  so  in  proportion,  a  very  liberal  view  being  taken  as 
to  what  constUuted  capitaL  To  every  free  settler  was  assigned, 
if  desired,  the  services  of  a  number  of  convicts  proportionate 
to  the  size  of  his  holding.  These  were  fed  and  clothed  by  the 
settler  in  return  for  their  labour,  and  the  government  was  re- 
lieved of  the  expense  of  their  support  and  supervision.  The 
assignment  system  was  eventually  abandoned  in  consequence 
of  its  moral  and  economic  evils,  but  it  cannot  be  denied  that 
while  it  lasted  the  colony  made  substantial  progress.  In  1821 
the  population  had  grown  to  7400;  the  sheep  numbered 
128,468;  the  cattle,  34.790;  horses,  550;  and  14,940  acres 
of  land  were  under  crops.  As  the  number  of  free  settlers  in 
the  colony  increased  an  agitation  arose  for  moK  poh'tical 
freedom  and  improved  administration;  especially  was  there  a 
demand  for  a  free  press  and  for  trial  by  jury.  These  requests 
were  gradually  granted.  Courts  of  justice  were  substituted  in 
1832  for  courts-martial;  and  in.  1825  the  colony  was  made 
independent  of  New  Sooth  Wales,  Cotonel  Arthur  being  sp- 
linted governor.  In  1828  the  Van  Diemen's  Land  Company 
commenced  sheep-farming  on  a  large  scale  in  the  noith-west 
district  of  the  island  under  a  charter  granted  three  years  before, 
and  In  1829  the  Van  Diemen's  Land  Establishment  obtained  a 
grant  of  40,000  acres  at  Norfolk  Plains  for  agriculture  and 
grazing.  In  1834  Portland  Bay,  on  the  mainland  of  Australia, 
was  occupied  by' settlers  from  Van  Diemen's  Land,  and  in  1835 
there  was  a  migration,  large  when  compared  with  the  popula- 
tion of  the  island,  to  the  shores  of  Port  Phillip,  now  Victoria. 
At  that  date  the  population  was  40,172,  a  large  proportion 
"being  convicts,  for  in  four  years  15,000  prisoners  had  been 
landed.  The  colony  was  prosperous,  but  the  free  settlers  were 
not  at  all  satisfied  with  the  system  of  government,  and  an 
agitation  commenced  in  Van  Diemen's  Land,  as  well  as  in  New 
South  Wales,  for  the  introduction  of  representative  institutions 
and  the  abolition  of  transportation.  This  system  was  abolished 
in  New  South  Wales  in  1840,  after  whkh  date  the  island  was 


the  receptacle  for  all  oonvicts  not  onSy  from  the  United 
Kingdom,  but  from  India  and  the  colonics,  and  it  was  not  until 

1853  that  transportation  to  Van  Diemen's  Land  finally  ceased; 
in  the  same  year  rq>resentative  institutions  were  introduced, 
the  name  of  the  colony  was  changed  to  Tasmania,  and  three 
years  later  the  colony  was  granted  responsible  government. 

The  discovery  of  gold  in  Victoria  produced  a  very  remaifc- 
able  effect  upon  Tasmania.  All  kinds  of  produce  brought 
fabulous  prices,  and  were  exported  to  Victoria  in  such  quantities 
that  the  exports  rose  from  a  value  of  £665,790  in  1851  to 
£1,509,883  in  1852,  and  £1,756.3'^  "»  ^^S3t  while  the  popula- 
tion diminished  in  almost  equal  ratio.  It  was  estimated  that 
in  1842  there  were  38,000  adult  males  in  the  colony,  but  in 

1854  their  numbers  had  diminished  to  22,261.  For  many  years 
the  island  was  inhabited  by  greybeards  and  children;  the 
young  men  and  women  of  all  dasses,  so  soon  as  they  had  reached 
manhood  and  womanhood,  crossed  Bass  Strait,  and  entered 
upon  the  wider  life  and  the  more  brilliant  prospects  which  first 
Victoria,  and  subsequently  New  Sooth  Wales  and  Queensland, 
afforded  them.  It  was  not  till  the  sixties  that  Tasmania  cm- 
barked  upon  a  new  period  of  prosperity.  In  the  early  days  little 
was  known  about  the  western  half  of  the  island.  Its  mineral 
wealth  was  not  suspected,  although  as  far  back  as  iS50coal 
of  fair  quality  had  been  found  between  the  Dee  and  the 
Mersey  rivers,  and  gold  had  bten  discovered  in  two  or  three 
localities  during  1852.  In  i860  two  expeditions  were  equipped 
by  the  government  for  a  search  for  gold  and  other  minerals,  and 
although  it  was  some  years  before  there  was  any  important 
result,  the  discoveri^  of  these  explorers  directed  attention  to 
the  mineral  wealth  of  the  island. 

The  political  history  of  the  colony  after  the  inauguration  off 
responsible  government,  until  it  became  in  190X  one  of  the 
states  of  Federated  Australasia,  was  not  important.  State  aid 
to  religion,  which  was  given  to  any  denomination  which  would 
receive  it,  was  abolished;  local  self-government  was  extended 
to  the  rural  as  well  as  to  the  urban  districts;  a  policy  of  semi- 
protection  was  introduced;  the  island  was  connected  by  a 
submarine  cable  to  the  mainland  of  Australia,  and  thence  to 
the  rest  of  the  civiliaed  world;  and  the  population,  which  was 
only  99,328  in  1870,  was  nearly  doubled.  Like  her  neighbours, 
Tasmania  organized  a  defence  force,  and  was  able  to  send  a 
contingent  to  South  Africa  In  1900.  (T.  A.  C.) 

AuTiiORrTiBS.-~J.  Bonwick,  DaUy  Li/e  and  Origin  of  the  Tas- 
manians  (London,  1870) ;  J.  Fehton,  A  History  0/  Tasmanm  (Hobart, 
1884);  Su*  Joseph  balton  Hooker.  On  tke  Flora  of  Australia; 
its  Origin,  Affimties,  and  Distrilmtions,  An  Introductory  Essay  to 
the  Flora  0/ Tasmania  (London,  1859);  T.  C.  lust,  Tasmaniana; 
a  Descriptum  of  the  IsUMd  and  its  Resomroes  (Launceston,  1879); 
J.  L.  Gerard  Krefft,  NUes  on  the  Faumt  ef  Tasmania  (Sydney, 
1868):  Oorge  Thomas  Lloyd,  Thirty-three  Years  in  Tasmanta 
and  Victoria  (London,  i86a);  Mn  Louisa  Anne  Meredith,  My 
Home  in  Tasmania;  or^  Nine  Years  m  AushraHia  (New  York, 
1853);  Tasmanian  Friends  and  Foes-^Feathersd.  Furred,  and 
Finned  (Hobart.  i88r):  Royal  Society  of  Tasmania.  Papers  and 
Procoedtng9  (Hobart):  H.  Ling  Rotfi  and  M.  E.  Butler,  The 
Aborigines  of  Tasmania  (2]id  ed.  Halifax,  1899). 

TASSIB,  JAMES  (x735~x799)i  Scottish  gem-engraver  and 
modeller^  was  bom  of  humble  parentage  at  Pollokshaws,  near 
Glasgow,  in  1 735.  During  his  earlier  years  he  worked  as  a  stone- 
mason, but,  having  seen  the  collection  of  paintings  brought 
together  in  Glasgow  by  Robert  and  Andrew  Foulis,  the  printers, 
he  removed  to  Glasgow,  attended  the  academy  which  had  been 
established  there  by  the  brothers  Foulis,  and  became  one  of 
the  mo^  distinguished  pupils  of  the  school.  Subsequently  he 
xisited  Dublin  in  search  of  commissions,  and  there  became 
acquainted  with  Dr  Quin,  who  had  been  experimenting,  as 
an  amateur,  in  imitating  antique  engraved  gems  in  coloured 
pastes.  He  engaged  Tassie  as  an  assistant,  and  together  they 
perfected  the  discovery  of  an  "  enamel,"  admirably  adapted 
by  its  hardness  and  beauty  of  texture  for  the  formation  of  gems 
and  medallions.  Dr  Quin  encouraged  his  assistant  to  try  his 
fortune  in  London,  and  thither  he  repaired  in  1766.  At  first  he 
had  a  hard  struggle  to  make  his  way.  But  he  worked  on  steadily 
with  the  greatest  care  and  accuracy,  acrupulottsly  destroying  all 
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frnpreasioiift  of  hii  fenu  which  rwtt  ifrtkfeilt|^teitdq;Retoferior 
or  defective.  Gmduftll/  the  beauty  and  aitistic  dbaracter  of 
his  productions  came  to  be  known.  He  received  a  commission 
from  the  empress  of  Russia  for  a  collection  of  about  15,000 
examples;  all  the  richest  cabinets  In  Europe  were  thrown  open 
to  him  for  purposes  of  study  and  reproduction;  and  liis  copies 
were  frequently  sold  by  fraudulent  dealers  as  the  original  gems. 
He  exhibited  in  the  Royal  Academy  from  1769  to  if 91,  In 
1775  he  published  the  first  catalogue  of  his  works,  a  thin 
pamphlet  detailing  2856  items.  This  was  followed  hi  1791 
by  A  large  caUlogue,  in  two  volumes  quarto,  with  illustrations 
etched  by  David  Allan,  and  descriptive  text  hi  English  and 
French  by  Rudolph  Eric  Raspe,  enumerating  neaiiy  16,000 
pieces. 

In  addition  to  his  impressions  from  antique  gems,  Tassie 
executed  many  large  profile  medallioa  portraits  of  his  con- 
temporaries, and  these  form  the  most  original  and  definitdy 
artistic  class  of  his  works.  They  were  modelled  in  Wax  from 
the  life  or  from  drawings  done  from  the  life,  and^whea  this  was 
impossible — ^from  other  authentic  sources.  They  were  then 
cast  in  white  enamel  paste,  the  whole  medallion  being 
sometimes  executed  in  this  material;  while  in  other  cases  the 
head  only  appears  in  enamel,  relieved  against  a  background  of 
graund-i^ass  tinted  of  a  subdued  colour  by  paper  placed  behind. 
His  first  large  enamel  portrait  was  that  of  John  Dolbon,  son  of 
Sir  William  Dolbon,  Bart.,  modelled  in  1793  or  1794;  and  the 
series  possesses  great  historic  interest,  as  Well  as  artistic  value, 
including  as  it  does  portraits  of  Adam  Smith,  Sir  Henry  Raebum, 
Drs  James  Beattie,  Blair,  Black  and  CuUen,  and  many  other 
celebrated  men  of  the  latter  half  of  the  x8th  century.  At  the 
time  of  his  death,  in  1790,  the  collection  of  Tassie'ft  works 
numbered  about  so,ooo  pieces. 

His  nephew,  Wiuiam  Tassie  (i777'*x86o),  also  a  gem* 
engraver  and  modeller,  succeeded  to  James  Tassie's  business 
and  added  laigely  to  his  collection  of  casts  and  medallions. 
His  portrait  of  Pitt,  in  particular,  was  very  popular,  and  dr^ 
culated  widely.  When  the  Shakespeare  Gallery,  formed  by 
Alderman  Boydell,  was  disposed  of  by  lottery  in  1805,  William 
Tassie  was  the  winner  of  the  prize,  and  in  the  same  year  he 
sold  the  pictures  by  auction  for  a  sum  of  over  £6000.  He  be- 
queathed to  the  Board  of  Manufactures,  Edinburgh,  an  extensive 
and  valuable  collection  of  casts  and  medallions  by  his  uncle  and 
himself,  along  with  portraits  of  James  Tassie  and  his  wife  by 
David  Allan,  and  a  series  of  water-colour  studies  by  George 
Sanders  from  pictures  of  the  Dutch  and  Flemish  schook. 

a.  M.  G.) 

TA!M,  TORQUATO  (x  544-1595),  Italian  poet,  was  the  son 
of  Bernardo  Tasso  (1493*1569),  a  nobleman  of  Bergamo,  and 
his  wife  Porsda  de'  Rosu.  He  was  bom  at  Sorrento  on  the 
nth  of  March  1544.  His  father  had  for  many  years  been 
secretary  in  the  service  of  the  prince  of  Sakmo,  and  his  mother 
was  ckisdy  connected  with  the  most  iHustrious  Neapolitan 
families.  The  prince  of  Salerno  came  into  collision  with  the 
Spanish  government  of  Naples,  was  outlawed,  and  waa  de- 
prived of  his  hereditary  fiefs.  In  this  disaster  of  his  patron 
Tasso's  father  shared.  He  was  proclaimed  a  rebel  to  the  state, 
together  with  his  son  Torquato,  and  his  patrimony  was 
sequestered.  These  things  happened  during  the  boy's  child- 
hood. In  1552  he  was  Bving  with  h&  mothef  and  his  only 
sister  Cornelia  at  Naples,  pursuing  his  education  under  the 
Jesuits,  who  had  recently  opened  a  school  there.  The  precocity 
of  intellect  and  the  religious  fervour  of  the  boy  attracted  general 
admiration.  At  the  age  of  eight  he  was  abready  famous.  Soon 
after  this  date  he  joined  his  father,  who  then  resided  in  great 
indigence,  an  exile  and  without  occupation,  in  Rome.  News 
reached  them  in  1556  that  Portia  Tasso  had  died  suddenly 
and  mysteriously  at  Naples.  Her  husband  was  firmly  convinced 
that  she  had  been  poisoned  by  her  brother  with  the  object  of 
getting  control  over  her  property.  As  it  subsequently  happened, 
Porxia's  estate  never  descended  to  her  son$  and  the  daughter 
Cornelia  married  below  her  birth,  at  the  instigation  of  her 
maternal  relatives.    Tftaso's  father  wm  a  poet  by  prad&lectioa 


and  a  ptiietAoml  oourUer.  When,  therefole,  an  opening  at 
the  court  of  Urbino  offered  in  1557,  Bernardo  Tasso  gladly 
accepted  it.  The  young  Torquato,  a  handsome  and  brilliant 
lad,  became  the  companion  in  sports  and  studies  of  Francesco 
Maria  deUa  Rovere,  heir  to  the  dukedom  of  Urbino.  At  Urbino 
a  society  of  cultivated  men  pursued  the  aesthetical  and  literaiy 
studies  which  were  then  in  vogue.  Bernardo  Tasso  read  cantos 
of  his  Amadigi  to  the  dudiess  and  her  ladies,  or  discussed  the 
merits  of  Homer  and  Virgil,  Trisdno  and  Ariosto,  with  the  duke's 
librarians  and  secretaries.  Torquato  grew  up  in  an  atmosphere 
of  refined  luxury  and  somewhat  pedantic  criticism,  both  of 
which  0ave  a  permanent  tone  to  his  character.  At  Venice, 
whither  his  father  went  to  superintend  the  printing  of  the 
Amadigi  (1560),  these  influences  continned.  He  found  himself 
the  pet  and  prodigy  o^  a  distinguished  literary  cirde.  But 
Bernardo  had  suffered  in  his  own  career  so  seriously  from  addic* 
tion  to  the  Muses  and  a  prince  that  he  now  determined  on  a 
lucrative  profession  for  his  son.  Torquato  was  sent  to  study 
law  at  Padua.  Instead  of  applying  himself  to  law,  the  young 
man  bestowed  aQ  his  attention  upon  philosophy  and  poetry. 
Before  the  end  of  1563  ho  had  produced  a  narrative  poem  called 
JiiHcld0f  which  was  meant  to  combine  the  regularity  of  the 
VirgDian  with  the  attractions  of  the  romantic  epic.  In  the 
attainment  of  this  object,  and  in  all  the  minor  quaiitjes  of  style 
and  handling,  JtinMo  showed  such  marked  orij^nality  that  ita 
author  was  proclaimed  the  most  promising  poet  of  his  time. 
The  flattered  father  allowed  it  to  be  printed;  and,  after  a 
short  period  of  study  at  Bologna,  he  consented  to  his  son's 
entering  the  service  of  Cardinal  Luigi  d'Este.  In  1565,  then, 
Torquato  for  the  first  time  set  foot  in  that  castle  at  Ferrara 
which  was  destined  for  him  to  be  the  scene  of  so  many  glories, 
and  such  cruel  sufferings.  After  the  publication  of  Rinaldc  he 
had  expressed  his  views  upon  the  epic  in  some  Discourses  on  the 
AH  of  Poetry f  which  committed  him  to  a  distinct  theory  and 
gained  for  him  the  additional  celebrity  of  a  phSosophical  critic. 
The  age  was  nothing  if  not  critical;  but  it  may  be  esteemed  a 
misfortune  for  the  future  author  of  the  Cemsatemfm  that  he 
should  have  started  with  pronounced  c^iniona  upon  art. 
EssenttaUy  a  poet  <rf  impulse  and  instinct,  he  was  hampered  in 
production  by  his  own  rules. 

The  five  years  between  1565  and  1570  seem  to  have  been 
the  happiest  of  T&sso's  life,  although  his  father's  death  in  1569 
caused  bis  affectionate  nature  profound  pain.  Young,  hand- 
some, accomplbhed  in  all  the  exercises  of  a  well-bred  gentleman, 
accustomed  to  the  society  of  the  great  and  learned,  illustrious 
by  his  published  works  in  verse  and  prose,  he  became  the  idol 
of  the  most  brilliant  court  in  Itafy.  The  princesses  Lucrezia 
and  Leonora  d'Este,  both  unmarried,  both  his  seniors  by  about 
ten  years,  took  him  under  their  protection.  He  was  admitted 
to  theh  familiarity,  and  there  is  some  reason  to  think  that 
neither  of  them  was  indifferent  to  him  personally.  Of  the  cde- 
brated  story  of  his  love  for  Leonora  this  is  not  the  place  to 
speak.  It  is  enough  at  present  to  observe  that  he  owed  much 
to  the  constant  kindness  of  both  sisters.  In  1570  he  travelled 
to  Paris  with  the  cardinal.  Frankness  of  speech  and  a  certain 
habitual  want  of  tact  caused  a  disagreement  with  his  worldly 
patrooy  He  left  France  next  year,  and  took  service  under 
Duke  Alfonso  II.  of  Ferrara.  The  most  important  events  in 
Tasso's  biography  during  the  following  four  years  are  the  publi- 
cation of  the  Aminta  in  1573  and  the  completion  of  the  CerusO' 
lernme  Liberota  in  1574.  Tht  Aminta  is  a  pastoral  drama  of 
very  simple  plot,  but  of  exquisite  lyrical  charm.  It  appeared 
at  the  critical  moment  when  modern  music,  under  Palcstrina'a 
imptilse,  was  becoming  the  main  art  of  Italy.  The  honeyed 
melodies  and  sensuous  melancholy  of  Aminta  exactly  suited  and 
interpreted  the  spirit  of  its  age.  We  may  regard  it  as  the 
most  decisively  important  of  Tasso's  compositions,  for  its  influ* 
ence,  in  opera  and  cantata,  was  felt  through  two  successive 
centuries.  The  Centsakmme  Liberaia  occupies  a  larger  space  in 
th^  history  of  European  literature,  and  is  a  more  considerable 
work.  Vet  the  commanding  qualities  of  this  epic  poem,  those 
which  revealed   Tano's  individuality,  and   wfaidi  made  it 
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imnwdiatdy  pass  i4t6  thtftftakf)!  daaeJcHi  holovcd  ty  the  peopk 
DO  less  ihaa  by  pecsons  t>f  adtuie,  are  akin  to  the  lyrical  graces 
of  Aminta.  It  was  finishfed  in  Tasso's  thirty-first  year;  and 
when  the  MS*  lay  before  him  the  best  part  of  his  life  was  over, 
his  best  work  had  been  already  accomplisbed.  Troubles  inuno- 
diatdy  began  to  gather  round  him.  Instead  of  having  the 
courage  to  obey  his  own  instinct,  and  to  publish  the  Ceruso' 
kmme  as  he  had  conceived  it,  he  yielded  to  the  critical  scrupu- 
losity whidi  formed  a  secondary  feature  of  his.cfaaracter.  The 
poem  was  sent  in  manuscript  to  several  literary  men  of  eminence, 
Tasso  expressing  his  willingness  to  hear  their  strictures  and 
to  adopt  their  suggestions  unless  he  could  convert  them  to 
his  own  views.  The  result  was  that  each  of  these  candid 
friends,  while  expressing  in  general  high  admiration  for  the 
epic,  took  some  exception  to  its  plot,  its  title,  its  moral  tone, 
ita  episodes  or  its  diction,  in  detaU.  One  wished  it  to  be  more 
regularly  classical;  another  wanted  more  romance.  One  hinted 
that  the  In(|ttisition  would  not  tolerate  its  supernatural  machi- 
nery; another  demanded  the  exciaon  of  its  most  charming 
passages^the  loves  of  Armida,  Clorinda  and  Erminia.  Tasso 
had  to  defend  himself  against  all  these  ineptitudes  and  pedan- 
toes^  and  to  accommodate  his  practice  to  the  theories  he  had 
rashly  expressed.  As  in  the  Rinaido,  so  also  in  the  Jenaoktn 
Ddiveredf  he  aimed  at  ennobling  the  Italian  epic  style  by  pre* 
serving  strict  unity  of  plot  and  heightening  poetic  diction.  He 
chose  Virgil  for  ids  model,  took  the  first  crusade  for  subject, 
infused  the  fervour  of  religion  into  his  conception  of  the  hero 
Godfrey.  But  his  own  natural  bias  was  for  romance.  In  spite 
of  the  poet's  ingenuity  and  industry  the  stately  main  theme 
evinced  less  spontaneity  of  genius  than  the  romantic  qsisodes 
with  which,  as  also  in  RinaldOf  he  adorned  iU  Godfrey,  a 
mixture  of  pious  Aeneas  and  Tridentine  CathoUci^  is  iu>t  the 
real  hero  of  the  Gemaalemme,  Fiezy  and  passionate  Rinaldo, 
Ruggiero,  ttelanchcAy  imptdsive  Tancredi,  and  the  chivalrous 
Sararraif^  with  whom  they  clash  in  love  andwar,  divide  our 
interest  and  divert  it  from  Goffrcdo.  On  Armida,  beautiful 
witch,  sent  forth  by  the  infernal  senate  to  sow  discord  in  the 
Christian  camp,  turns  the  action  of  the  epic.  She  is  converted 
to  the  true  faith  by  her  adorstiott  for  a  crusading  knight,  and 
quits  the  scene  with  a  phrase  of  the  Virgin  Mary  -on  hex  lips. 
Brave  Clorinda,  donnhg  armour  like .  Marfisa,  ^^ting  in  duel 
with  her  devoted  lover,  and  receiving  baptism  from  his  bands 
in  her  pathetic  death;  Erminia  seeking  refuge  in  the  shepherd's 
hut''~these  lovely  pagan  women,  so  touching  in  their  sorrows, 
so  romantic  in  their  adventures,  so  tender  in  their  emotions, 
rivet  our  attention,  while  we  skip  the  battles^  religious  cere- 
monies, conclaves  and  stratagems  of  the  campaign.  The  truth 
is  that  Tasso's  great  invention  as  an  artist  was  the  poetry  of 
sentiment.  Sentiment,  not  sentime&taUty,  gives  value  to  what 
is  immortal  in  the  Garusalenme.  It  was  a  new  thing  in  the 
x6th  century,  something  concordant  with  a  growing  feeling  for 
woman  and  with  the  aiscendant  art  of  muse  This  sentiment, 
refined,  noble,  natural,  steeped  in  melancholy,  exquisitely  grace- 
ful, pathetically  touching,  breathes  throughout  the  ^isodes  of 
the  Gentsalemmey  finds  metrical  expression  in  the  languishing 
cadence  of  its  mellifluaiis  verse,  and  sustains  the  ideal  life  of 
those  seductive  heroines  whose  names  were  familiar  as  house- 
hold words  to  ail  Europe  in  the  lyth  and  x8th  centuries. 
•  Tksso's  self-chosen  critics  were  not  men  to  admit  what  the 
public  has  since  accepted  as  incontrovertible.  Th^  vaguely 
fell  that  a  great  and  beautiful  romantic  poem  was  imb^ded 
in  a  dull  and  not  very  correct  epic.  In  their  uneasiness  they 
suggested  every  course  but  the  rig^t  one,  which  was  to  publish 
the  Gerusalemme  without  further  dispute.  Tasso,  already  over- 
worked by  his  precocious  studies,  by  exdting  court-life  and 
exhausting  literary  industry,  now  grew  almost  mad  with  worry. 
His  health  began  to  fail  him.  He  complained  of  headache, 
suffered  from  malarious  fevers,  and  wished  to  leave  Ferrara. 
The  Gerusalemme  was  laid  in  manuscript  upon  a  shelf.  He 
opened  negotiations  with  the  court  of  Florence  for  an  exchange 
<^  service.  This  irritated  the  duke  of  Ferrarai  Alfonso  hated 
nothlBg  moce  than  his  courtiers  leaving  him  for  a  rival  dudiy. 


He  tboQght*  meieover,  that,  if  Tasao  wcse  aUowed  to  go,  the 
Medici  would  get  the  coveted  dedication  of  that  already  faynous 
epic  Therefore  he  bore  with  the  poet's  humouiSi  and  so 
contrived  that  the  latter  should  ha.ve  ao  excuse  lor  quitting 
Ferrara.  Meanwhile,  through  the  years  xs75»  1576,  X577> 
Tasao's  health  grew  worse.  Jealousy  inspired  the  courtiers 
to  calumniato  Mid  inault  him.  His  irritable  and  suspkioua 
temper,^  vain  and  seaaitive  to  slights,  rendered  him  oiily  too 
easy  a  prey  to  their  malevoloice.  Bit  became  the  subject  of 
delusions, — thought  that  his  servants  betrayed  his  confidence, 
fancied  he  had  been  denounced  to  the  Inquisition,  expected 
daily  to  be  poisoned.  In  the  Autumn  of  1576  he  quarrdled 
with  a  Fenacese  gentleman,  Maddaio,  who  had  talked  too 
freely  about  some  love  affair;  in  the  summer  of  1577  he  drew 
his  knife  upon  a  servant  in  the  presence  of  Lucxesia  d'Este, 
duchess  of  Urhioo*  For  this  excess  he  was  arrested;  but  the 
duke  rdeascd  him,  and  took  him  for  change  of  aii  to  hia  country 
seat  of  Bdriguardo.  What  happened  there  is  not  knowa. 
Some  faiogrsphera  have  surmised  that  a  compromisiiig  liaisui 
with  LewDora  d'£ste  caaie  to  light,  and  that  Tasso  agreed  to 
feign  madness  in  order  to  cover  her  honour.  But  of  this  there 
is  no  proof.  It  as  only  certain  that  from  Belriguardo  be  returned 
to  a  Fraodscaa  ocmvent  at  Ferrara,  for  the  express  purpose  of 
attending  to  his  health.  There  the  dread  of  being  murdered 
by  the  duke  took  firm  hold  on. his  mind.  He  escaped  at  the 
end  of  July,  disguised  himself  as  a  peaasnt,  and  went  on  foot 
to  his  sister  at  Sorrento. 

The  truth  seems  to  be  that  Tasso,  after  the  beginning  of 
i$7Si  became  the  victim  of  a  mental  malady,  which,  without 
amounting  to  actual  insanity,  rendered  him  fantastical  and 
insupportable,  .a  miaeiy  to  Umself.and  a  cause  of  anxiety  to 
his  patrons.  There  is  no  evidence  whatsoever  that  this  state 
of  things  waa  due  to  an  overwhelming  passion  for  Leonota. 
The  duke,  instead  of  acting  like  a  tyrant,  showed  considerable 
forbearance.  He  was  a.  rigid  and  not  sympathetic  man,  as 
egotistical  as  a  princeling  of  that  age  was  wont  to  be.  But  to 
Tassq  he  was  never  cruel — hard  and  unintelligent  periiaps,  hot 
far  from  being  that  monster  of  ferocity  which  has  been  painted. 
The  subsequent  history  of  his  connexion  with  the  poet,  over 
which  we  may  pass  rapidly,  will  corroborate  this  view.  While 
at  Sorrento,  Tasso  hankered  after  Ferrara.  The  court-made 
man  could  not  breathe  freely  outside  its  charmed  circle.  He 
wrote  humbly  requesting  to  be  taken  back.  Alfonso  consented, 
provided  Tasso  would  agree  to  undergo  a  medical  course  of 
treatment  for  his  melancholy.  When  he  returned,  which  he 
did  with  alacrity  under  those  conditions,  he  was  well  received 
by  the  ducal  family.  AH  might  have  gone  well  if  his  <dd 
maladies  had  not  revived.  Scene  followed  scene  of  irritability, 
moodiness,  suspicion,  wounded  vanity  and  violent  outbursts. 
In  the  summer  of  1578  he  ran  away  again;  travelled  through 
Mantua,  Padua,  Venice,  Urbino,  Lombardy.  In  September  he 
reached  the  gates  of  Turin  on  foot,  and  was  courteously  enter- 
tained by  the  duke  of  Savoy.  Wherever  he  went,  "  wandering 
like  the  world's  rejected  guest,"  he  met  with  the  honour  due 
to  his  illustrious  name.  Great  folk  opened  their  houses  to  him 
gladly*  partly  in  compassion,  partly  in  admliation  <^  his  genius. 
But  he  soon  wearied  of  their  society,  and  wore  their  kindness 
out  by  his  querulous  pecA^hness.  It  seemed,  moreover,  that 
life  was  intoleraUe  to  him  outside  Ferrara.  Accordin^y  he 
once  more  opened  negotiations  with  the  duke;  and  in  February 
1579  he  again  set  foot  in  the  castle.  Alfonso  was  about  to 
contract  his  third  marriag!^,  this  time  with  a  princess  of  the 
house  of  Mantua.  He  had  no  childten;  and,  unless  he  got 
an  heir,  there  was  a  probability  that  his  state  would  fall,  as 
it  did  subsequently,  to  the  Holy  See.  The  nuptial  festivals, 
on  the  eve  of  which  Tuso  arrived,  were  not  therefore  the 
occasion  of  great  rejoicing  to  the  elderly  bridegroom.  As  a 
forlorn  hope  be  had  to  wed  a  third  wife;  but  his  heart  was  not 
engaged  and  bb  expectations  were  far  from  sanguine.  Tasso, 
preoccupied  as  always  with  his  own  sorrows  and  his  own  sense 
of  mgnity,  made  no  allowance  for  the  troubles  of  his  master. 
Rooma  htktw  bia^iapk,  he  thought,  had  been  assigned  him* 
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'TIk  princcsMB  did  not  want  to  se»  hiiiL  TbedokevasengiSBd. 
WiUk>ta  execdsiAg  cooupoa  patkncey  or  giving  his  old  friends 
the  benefit  of  a  doubt,  be  broke  into  terms  d  open  abuse, 
behaved  Uice  a  lunatic,  and  wts  sent  off  without  ceremony  to 
the  madhouse  of  St  Anna.  This  happened  in  March  1579; 
and  thecie  bo  icmained  until  July  is§6,  Duke  Alfonso's  long- 
suffccaAce  at  last  had  given  way.  He  firmly  believed  that 
Tasso  vaa  insane,  and  be  felt  that  if  he  wece  so  St  Anna  wts 
the  safest  place  for  hioL  Tasso  had  pot  himself  in  the  wrong 
by  his  inlempente  coodoct,  but  far  more  by  that  incompre- 
beosible  yearning  after  the  Fcrcarese  court  which  made  him 
return  to  it  again  and  yet  again.  It  would  be  pleasant  to 
assume  that  an  unconquerable  love  for  Leonora  led  him  back. 
Unfortunately,  there  is  no  proof  of  this.  His  relations  to  her 
sister  Lucrezia  were  not  less  intimate  and  affectionate  than  to 
Leonora.  The  lyrics  he  addressed  to  numerous  ladies  are  not 
less  respectful  and  less  passionate  than  those  which  bear  her 
name.  Had  he  compromised  her  honour,  the  duke  would 
cerlainly  have  had  him  murdered.  Custom  demanded  this 
retaliation,  ind  society  approved  of  it.  If  therefore  Tasso 
really- cherished  a  secret  lifelong  devotion  to  Leonora,  it  remains 
buried  in  impenetrable  mystery.  He  did  certainly  not  behave 
like  a  loyal  lover,  for  both  whoi  he  returned  to  Ferrara  in  1578 
and  in  1579  he  showed  no  capacity  for  curbing  his  peevish 
humours  In  the  hope  of  access  to  her  society. 

It  was  no  doubt  very  irksome  for  a  man  of  Tasso's  pleasure- 
loving,  restless  and  sdf-oonsdoos  spirit  U>  be  kept  for  more 
than  seven  years  in  confinement.  Yet  we  must  weigh  the  facts 
of  the  case  rather  than  the  fancies  which  have  been  indulged 
regarding  them.  After  the  first  few  months  of  his  incarceratlan 
he  obtained  spacious  apartments,  received  the  visits  of  friends, 
went  abroad  attended  by  responsible  persons  of  his  acquaint- 
ance, and  corresponded  freely  with  whomsoever  he  chose  to 
address.  The  letters  written  from  St  Anna  to  the  princes  and 
cities  of  Italy,  to  warm  well-wishers,  and  to  men  of  the  highest 
reputation  in  the  world  of  ad  and  learning,  form  our  most 
valuable  source  of  information,  not  only  on  his  then  condition, 
but  also  on  his  temperament  at  large.  It  is  singular  that  he 
spoke  always  respectfully,  even  affectionately,  of  the  duke. 
Some  critics  have  attempted  to  make  it  appear  that  be  was 
hypocritically  kissing  the  hand  which  had  chastised  him,  with 
the  view  of  being  released  from  prison.  But  no  <me  who  has 
impartially  considered  the  whole  tone  and  tenor  of  his  Rustles 
wiu  adopt  this  opinion.  What  emerges  clearly  from  them  is 
that  he  labonred  under  a  serious  mental  disease,  and  that  he 
was  conscious  of  it. 

Meanwhile  he  occupied  his  un^isy  leisure  with  copious  com- 
positions. The  mass  of  his  prose  dialogues  on  philosophical 
and  ethical  themes,  whicb  is  very  considerable,  we  owe  to  the 
years  of  imprisonment  in  St  Anna.  Extept  for  occasional 
odes  or  sonnets — some  written  at  request  and  only  rhetorically 
interesting,  a  few  inspired  by  his  keen  sense  of  suffering  and 
therefore  poignant— he  ne^ected  poetry.  But  everything 
which  fell  from  his  pen  during  this  period  was  carefully  pre- 
served by  the  Italians,  who,  wliile  they  regarded  him  as  a 
lunatic,  somewhat  illogically  scrambled  for  the  very  offscourings 
of  his  wit.  Nor  can  it  be  said  that  society  was  wrong.  Tasso 
had  proved  himself  an  impracticable  human  being;  but  he 
remaned  a  man  of  genius,  the  most  interesting  personality  in 
Italy.  Long  ago  his  papers  had  been  seqtiestered.  Now,  in 
the  year  1580,  he  heard  that  part  of  the  Ccrusalcmme  was  being 
published  without  his  permission  and  without  his  corrections. 
Next  year  the  whole  poem  was  given  to  the  world,  and  in  the 
following  six  months  seven  editions  issued  from  the  press.  The 
prisoner  of  St  Anna  had  no  control  over  his  editors;  and 
from  the  masterpiece  which  placed  him  on  the  level  of  Petrarch 
and  Ariosto  he  never  derived  one  penny  of  pecuniary  profit. 
A  rival  poet  at  the  court  of  Ferrara  undertook  to  revise  and 
re-edit  his  l3rrics  in  1582.  This  was  Battista  GuarinI;  and 
.Tasso,  in  his  cell,  had  to  aUow  odes  and  sonnets,  poems  of 
personal  feeling,  occasional  pieces  of  compBraent,  to  be  collected 
•nd  emended,  without  lifting  a  voice  in  the  matter.    A  few 


years  later,  in  1585,  two  Florentine  t)edants  of  the  Delia  Cnisca 
academy  declared  war  against  the  Gtrnsatemme.  They  loaded 
it  with  insults,  which  seem  to  those  who  read  their  pamphlets 
now  mere  parodies  of  criticism.  Yet  Tasso  felt  bound  to  reply; 
and  he  did  so  with  a  moderation  and  urbanity  which  prove 
him  to  have  been  not  only  ■  in  full  possession  of  his  reasoning 
faculties,  but  a  gentleman  of  noble  manners  also.  Certainly 
the  history  of  Tasso's  incarceration  at  St  Anna  is  one  to  make 
us  pause  and  wonder.  The  man,  like  Hamlet,  was  distraught 
through  ill-accommodation  to  his  circumstances  and  his  age; 
brain-sick  he  was  undoubtedly;  and  this  is  the  duke  of  Ferrara 's 
justification  for  the  treatment  he  endured.  In  the  prison  he 
bore  himself  patheUcally,  peevishly,  but  never  ignobly.  He 
showed  a  singular  indifference  to  the  fate  of  his  great  poem,  a 
rare  magnanimity  in  dealing  with  its  detractors.  His  own 
personal  distress,  that  terrible  malaise  of  imperfect  insanity, 
absorbed  him.  What  remained  over,  untouched  by  the  malady, 
unopptessed  by  his  consciousness  thereof,  dbplayed  a  sweet  and 
giavely-toned  Inimanity*'  The  oddest  thing  about  his  life  In 
prison  b  that  he  was  idways  trying  to  place  his  two  nephews, 
the  sons  of  lus  sister  Cornelia,  in  court-service.  One  of  them 
be  attached  to  the  duke  of  Mantua,  the  other  to  the  duke  of 
Parma.  After  all  his  father's  and  his  own  lessons  of  life,  he 
had  not  learned  that  the  court  was  to  be  shunned  Eke  Orce 
by  an  honest  man.  In  cstunaling  Duke  Alfonso's  share  of 
blame,  this  wilful  idealiaation  of  the  court  by  Tasso  must  be 
taken  into  account.  That  man  is  not  a  tyrant's  victim  who 
moves  heaven  and  earth  to  place  his  sister's  sons  with  tyrants. 
In  1586  Tasso  left  St  Anna  at  the  solicitation  of  Vincenso^ 
Gonzaga,  prince  of  Mantua.  He  followed  his  young  deliverer 
to  the  city  by  the  Mindo,  basked  awhile  in  lib^ty  and  courtly 
pleasures,  enjoyed  a  q>leiidid  reception  from  his  paternal  town 
of  Beigamo,  and  produced  a  meritorious  tragedy  called  Torris- 
mando.  But  only  a  few  months  had  passed  when  he  grew 
discontented.  Vincenzo  Gonzaga,  succeeding  to  his  father's 
dukedom  of  Mantua,  had  scanty  leisure  to  bestow  upon  the 
poet.  Tasso  felt  neglected.  In  the  autumn  of  1587  we  find 
him  journeying  through  Bologna  and  Loreto  to  Rome,  and 
taking  up  his  quarters  there  with  an  old  friend,  Sdpicne  Gonzaga, 
now  patriarch  of  Jerusalem.  Next  year  he  wandered  off 'to 
Naples,  where  he  wrote  a  dull  poem  on  MtmU  Oliveto,  In  rsSp 
he  returned  to  Rome,  and  took  up  his  quarters  again  with  the 
patriarch  of  Jerusalem.  The  servants  found  him  insufferable, 
and  turned  him  out  of  doors.  He  fell  ill,  and  went  to  a 
hospitaL  The  patriarch  in  1590  again  received  him.  But 
Taaao's  restless  spirit  drove  him  forth  to  Florence.  The  Floren- 
tines said,  "  Actum  est  de  eo."  Rome  once  more,  then  Mantua, 
then  Florence,  then  Rome,  then  Nicies,  then  Rome,  then 
Naples-^uch  is  the  weary  record  of  the  year*  1590-^.  We 
have  to  study  a  veritable  Odyssey  of  malady,  indigence  and 
nisfoftune.  To  Tasso  everything*  came  amiss.  He  had  the 
palaces  of  princes,  rardinals,  patriarchs,  nay  popes,  always  open 
to  him.  Yet  he  could  rest  in  none.  Gradually,  in  ^ite  of  all 
veneration  for  the  sacer  votes,  he  made  himself  the  lau^iing-^ 
Stodi  and  boce  of  Italy. 

His  health  grew  ever  feebler  and  bis  genius  dimmer.  In 
1592  he  gave  to  the  public  a  revised  version  of  the  GfrusaUmme*' 
It  was  called  the  CerusaJemtm^  Conquislata,  All  that  made  the 
poem  of  his  early  manhood  charming  he  rigidly  erased.  The 
.versification  was  degraded;  the  heavier  elements  of  the  plot 
underwent  a  dull  rhetorical  development.  During  the  same 
year  a  prosaic  composition  m  Italian  blank  veise,  called  Ls 
SeUe  Giarnattt  saw  the  light  Nobody  reads  it  now.  We  only 
mention  it  as  one  of  Tasso's  dotag»~a  dreary  amplification 
of  the  fiist  chapter  of  Genesis. 

It  is  singular  that  just  in  these  years,  when  mental  disorder, 
physical  weakness,  and  decay  of  inspiration  seemed  dooming 
Tasso  to  oblivion,  his  old  age  was  cheered  with  brighter  rays 
of  hope.  Clement  Vm.  ascended  the  papal  chair  in  1593*  He 
and  his  nephew,  Cardinal  Aldobiandini  of  St  Giorgio,  deter^ 
mfaied  to  befriend  our  poet.  In  1594  they  Invited  him  to 
Ronse.    There  he  waa  to  aasume  the  crown  of  bayi,  aaPetmidi 
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in  the  CiidUiL    Woraaiil  with  iUacK,  Tun 


,c  pope  ^.uigDcd  him  a 
uui&tal    r 


le  Cudiiu)  Aldobnodini  h 


1   bcld  1 


by  payTM 


U  igmd  10  dJKharge  ■  portioii  ci  hii 
a  yearly  renf-^lurgCp    Ai  no  lune  arm  Tuao 

.___  _. id  the  heavens  apparenlly  ft  imilctl  upon  him, 

C»pitoli»n  bonoun.and  money  were  do*  >l  his  dispouL  Yet 
{oiluw  cams  too  lau.  Bciore  ibe  crown  wu  hoid  or  Ihe 
pensions  paid  he  asceoded  lo  tbc  convent  of  St  Onoino.  on  ■ 
lioimy  lit  ol  Apnl  in  ijqs-  Seeing  ■  carilinal's  CDOch  toD  up 
the  steep  Tiailevciinc  H;I1,  Ihe  monks  caau  In  the  door  id  greet 
it.  From  the  caniage  stepped  Tuw,  the  Odyswus  of  many 
wudeiinEs  and  oiiaciiM.  the  linget  of  sweetest  Hnini  itill 
«ocaI,  and  told  Ihe  prior  ha  was  come  to  die  with  him. 
I  In  Sl  Onoltio  he  died,  on  the  isth  of  April  li^j.  He  was 
just  past  Uty-Dnei  and  the  last  twenty  yean  of  his  eidsl- 
ence  had  been  piaciicaUy  and  anislically  iiitff«tuaL  At  the 
age  of  thjity-ooe  the  GenaaUmmc,  as  w«  have  h^  was  accom- 
plched.  The  world  too  was  already  ringing  with  the  music  of 
Aminta.  More  than  this  Tauo  had  not  u  give  to  HtustuR. 
But  lliose  succeeding  yells  of  denngemcnt,  eiile>  impriaoii- 
ment,  poverty  and  hope  deferred  etidcu  Ihe  man  to  us.  Elegiac 
and  querulous  as  he  must  always  appear,  we  yt(  bve  Tasao 
better  became  he  suflercd  ihnmgh  Deirly  a  quarter  of  a  century 
of  slow  doclinc  and  unexplained  misfortune.  (J-  ^  ^^ 

Tatcn  BiMgnbn,  the  best  coniplele  edition  ti  Tasso't  writingi 
is  thai  dT  Rosini  (E^sJ,  in  u  voli.  The  prose  work)  (in  i  vols., 
Florence,  Le  Monnjcr,  1875)  and  the  kticn  (in  5  vols.,  ume  puh- 
iialn^r,  18^)  were  admirably  edited  hy  Ceeare  CuaitL    This  editior 

bioinphy.     Ni     -    ■  -    ■- 


TASSOn,  ALESSAIDIIO  (isGS'ifial),  Italian  poet,  WM  > 
native  of  Modena,  wbeje  be  was  bom  and  died.  From  1594 
till  160S  he  was  tecnitary  to  Cardinal  Ascanio  Colonna,  and  in 
this  capacity  saw  tome  dSpkimatlc  service^  he  wbs  aflervartls 
<mpk>>vl  for  some  time  In  saitai  otziqialiDns  by  Charles 
Emmanuel,  duke  t>f  Savoy.  His  bCEt-known  Hteraiy  work  i>  a 
burlesque  epic  entitkd  La  Stakia  Rapila,  <n  ''  The  Rape  of 
the  Bucket  "  [1611),  thereferenabejngloanidof  tbcMockiise 
upon  th*  peo[de  ol  Bskgii*  la  tjis,  when  a  bucket  «u  carried 
off  as  a  trophy.  As  in  Butler'i  Htidihai,  raaey  of  the  peiwnaJ 
and  local  alhiiions  in  this  poem  are  now  nty  obscure,  and  are 
apt  to  waB  aomewhac  pobtkss  to  the  general  reader,  but,  in 
vile  e(  Voltane'a  contempt,  tt  cannot  be  neglecled  by  any 
^stamatle  stodent  of  Iiahan  literatuic  (see  Cardocd's  editioa, 
iStt).  Otkr  characteristic  works  of  Tuaani  art  his  Fexsitri 
Daetii  (iGii).  in  which  he  beat!  phikaophical,  lileraryi  bb- 
lorjcal  and  adenlific  qucs<i.>ns  with  umaual  freedom,  and  his 
CmsderaiuiH  as^a  S  Fdrartka  <i6o9),  a  piece  o(  crttldsm 
ibtwing  great  Independence  of  traditional  riewa. 

TAITB   (from   Lot.   lomri,   to  touch   ibarply;    brngn,  to 
touch),  in  phyndogy.  Ihe  Knntion  referred  to  the  rtuuth     * 
certain  soluUs  substances  are  brought  ints  contact   wjt 
By  analogy,   the 

The  physiological  seme  is  located  alraost  entirely  In  (be  tongoc. 
Three  distinct  seoBtions  are  referable  to  the  tongue — (1)  Cosle, 
(i)  touch,  and  (j)  temperatutc.  The  poatericK  part  of  its 
nrface,  wbcM  thse  is  a  A-abaped  gnnip  i^  Urge  papiUar, 
called  drcumvallate  papillae,  supplied  by  the  gloHo-pharyTignii 
B^rre,  and  the  tip  and  margins  of  the  tongue,  coveted  with 
iliform  (touch)  papillae  and  luogifotm  papillae,  are  the  t^ati 


l^oMD-pakdne  aicfa'and  the  latefal  pan  of  ihe  aott  paUle. 

T^  middle  of  the  longue  and  the  surface  of  the  hard  palate 
'cvoid  of  tasie.  The  (erminil  oigans  of  taste  ccnsia  o( 
peculiar  bodies  named  taate-bulha  or  iLs(e-gobtets.  discovered  by 
''-'"iialbe  and  S.  L.  Levin  in  1S67.  They  can  be  most  easily 
onsiraled  in  the  papillae  foUalae,  large  ovnl  prominences 
id  on  each  side  near  the  base  of  the  tongue  in  the  rabinl. 
Ii  papilla  consists  ol  a  series  ol  bminoe  or  [olds,  in  Ihe  «da 
ihich  tho  lasle-bodies  are  readily  displayed  in  a  Iraosverse 
tan.  Taste-bodies  are  also  found  on  the  lateral  aspects  of 
dicmnvallaie  papillae  (sea  Fig,  1),  In  tbt  fungiform  papiitae. 


In  ise  papaiae  of  the  lolt  palate  and  nvuia,  (he  under  surface 
of  the  epiglottis,  the  upper  part  ol  the  posleiior  surface  of  the 
et^gkntis,  the  mner  rides  of  the  arytenoid  caniUiges,  and  even 
in  the  vocal  cords. 

The  taate-bulbs  are  mhiute  oval  bodies,  somewhal  like  an 
old-fashioned  Florence  flask,  about  il,  hich  in  length  by  >)■  hi 
breadth.  Each  consisis  of  two  sets  of  cells— an  onlir  set, 
rmdeated,  fusiform,  beni  like  the  staves  of  a  barrel,  and  ananged 
aide  by  side  so  as  to  leave  a  small  opening  ai  the  apei  (ibe 
mouth  of  the  barrel),  called  the  gustatory  pore;  and  an  iniur 


have    been    counWi    on    one 

drcumvallate    papilla    m    ihe 

01.     The  proob  that  these  are 

the  leRnina]  organs  of  Itste      Fro.   >.~1io)iteII  tasle-bulb: 

rest    on    careful    oliservalloia  D,  "f^^'H™ pn«ectlvr ««s: 

-id,  b.™  *.•.»)*.  iutXlS,Si"iS:S^ 

tsste  b  only  eaperiented  when  tasc-cellt 
tbe  sapid  subaianee  is  allowed       Flc.  ].—<(,  Isolated  protectin 
to  come  into  contaM  with  the  '=^'-  '•  t»t«ell. 
taste-body,  and  that  the  Knse 

is  absent  or  much  weakened  ui  those  areas  of  nracDUt 
membrane  where  these  ate  dcGdent;  (1)  that  they  an 
most  abundant  where  the  sense  is  most  acute;  and  (3)  that 
section  di  the  ^oaso-pharyngeal  nerve  which  b  known  to  be 
distributed  to  the  areas  of  mucous  membrane  trhere  taste  b 
present  b  loUowed  by  degeneration  of  tbe  taate.bodi'es.  At  the 
same  time  it  cannot  be  asseited  that  they  ate  absolutely 
esacniial  to  taste,  as  ne  can  hardly  suppose  that  those  animals 
which  have  no  spedal  taste-bodies  are  devnid  of  the  lensc. 

impulses  eicited  by  chemical  change  Sul»tanccs  thst  have 
laste  must  be  »ohible.  Chemical  changes  sre  in  aB  probability 
set  up  fn  the  tosle-cens,  or  in  ihe  processes  connected  with  them. 
Smne  promn  hu  been  tnidc  Id  Ihe  utempt  to  ekiaUish  k 
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between  the  cbenical  eompositloD  of  sapid  mbsUmces 
and  the  dilFereat  kinds  ol  taste  to  which  they  may  give  rise. 
Thus  adda  an  usually  sour;  alkaloids  have  a  peculiar  -soapy 
taste;  salts  may  be  sweet,  like  sugar  ol  lead,  or  bitter,  like 
sulphate  of  magnesia;  soluble  alkaloids,  such  as  quinine  or 
strychnine,  are  usually  bitter;  and  the  higher  alcohols  are  more 
or  ksa  sweet.  Subetances  which  taste  sweet  or  bitter  often 
contain  definite  groups  in  the  molecule,  especially  in  the 
hydrozyl  (HO)  and  amido  (NH«)  groups.  By  altering  the 
cbemifal  composition  of  a  substance  having  a  characteristic 
taste  (changing  the  position  or  relations  of  the  radicles),  the 
svbstance  may  become  tasteless  ct  intensely  bitter.  The 
sensation  of  taste  may  also  be  etdted  mechanically,  as  by 
smartly  tapping  the  tongue,  or  by  the  stimulus  of  a  continuous 
current.  In  the  latter  case  electrolytic  change  may  be  the 
exciting  cause;  but  that  the  sense  oigans  may  be  stimulated 
electrify  is  proved  by  the  fact  that  rapid^  interrupted  in- 
duced currents,  which  produce  little  or  no  electrolysis,  may  also 
exdte  taste.  Sensations  of  taste  are  heightened  by  increasing 
the  area  of  the  tongoe  affected,  and  by  mechanical  stimulation, 
as  when  the  tongue  is  ptessed  against  the  lips,  dieeks  or  palate. 
A  temperature  of  about  40*  C.  is  most  favouxaUe,  either  ex- 
treme heat  or  cold  ai^Mirently  benumbing  the  sense  for  a  time. 
Gustatory  sensations  affect  each  other:  that  is  to  say,  a  strong 
taste  will  affect  the  taste  of  another  body  taken  immediately 
after  it.  Thus  sweetness  win  modify  bitterness,  and  sourness 
wilL  modify  both.  Moreover,  the  application  of  a  sapid  sub- 
stance to  the  tongue  will  affect  taste  in  other  parts.  If  the  same 
taste  b  exdted  on  each  side  of  the  tongue,  althou^  there  are 
two  sets  of  gustatory  nerves,  one  for  each  lateral  half,  the 
sensations  are  blended  Into  one;  while  if  two  different  sub- 
stances, say  one  sweet  and  the  other  bitter,  are  simultaneously 
apfdied,  one  to  each  side,  the  observer  can  dislhictly  differen* 
tiate  the  one  from  the  other. 

Tastes  have  been  variously  classified.  One  of  the  most 
useful  classifications  is  into  sweet,  bitter,  acid  and  saline  tastes. 
Insoluble  substances,  when  brought  into  contact  with  the 
tongue,  give  rise  to  feeUngs  of  touch  or  of  temperature,  but 
excite  no  taste.  If  solutions  of  various  substances  are  gradu- 
ally diluted  with  water  until  no  taste  is  experienced,  G.  G. 
Valentin  found  that  the  sensations  of  taste  disappeared  in 
the  following  order— syrup,  sugar,  common  salt,  aloes,  <iuinine, 
sulphuric  add;  and  Camerer  found  that  the  taste  of  quinine 
still  continued  although  diluted  with  twenty  times  more  water 
thkn  common  salt.  The  time  required  to  exdte  taste  after 
the  sapid  substance  was  placed  on  the  tongue  varies.  Thus 
saline  matters  are  tasted  most  rapidly  ('17  second),  then  sweet, 
add  and  bitter  (•  258  second).  There  are  many  curious  examples 
of  substances  of  very  different  chemical  constitutions  having 
shnilar  tastes.  For  example^  sugar,  acetate  of  lead  and  the 
vapour  of  chloroform  have  all  a  sweetish  taste.  A  temperature 
of  from  50**  to  90"  F.  b  the  most  favourable  to  the  sense,  water 
above  or  below  this  temperature  dther  masking  or  temporarily 
paralysing  it. 

As  a  general  rule,  bitter  tastes  are  most  acute  at  the  back  of 
the  tongue,  near  the  circumvallate  papillae,  and  sweet  tastes  at 
the  lip,  but  there  are  considerable  individual  variations.  Some 
persons  taste  both  bitter  and  sweet  substances  best  at  the  back, 
wfiile  others  taste  bitter  things  at  the  tip.  Many  experience 
salt  tastes  best  at  the  tip,  and  add  tastes  at  the  sides  of  the 
tongue.  When  we  connder  that  there  are  three  kinds  of  papillae 
on  the  surface  of  the  tongue,  one  would  expect  to  meet  with 
cfiiTefenl  degrees  of  sensitiveness  to  different  tastes,  even  while 
we  admit  that  the  papillae  may  also  have  to  do  with  sensations 
of  touch  and  of  temperature.  By  experimenting  with  .fine 
d^yillafy  tubes  containing  sapid  substances,  observations  have 
been  made  with  individual  papiHae.  Some  are  found  to  be 
snsitive  to  many  tastbs.  others  to  two  or  three,  others  to  only 
one,  while  others  are  insensitive  to  taste  altogether.  Again,  it 
has  been  found  that  a  mixtuit  of  sapid  substances,  say  of 
quinine  and  sugar,  may  taste  sweet  when  appKed  to  one  papilla 
«Bd  bicter  when  applied  to  another.   The  inferenoe  amst  be 


that  there  axe  ipcdal  taiminal  oiiails  for  difletoA  tastes. 
Assuming  that  there  are  different  kinds  of  taate^ells,  it  might 
be  possible  to  paralyse  some  without  affecting  others,  and  thus 
different  sensations  of  taste  might  be  discriminated.  This  has 
been  done  by  the  use  of  the  leaves  of  a  common  Indian  plant, 
Gymnema  ayivesire.  If  some  of  these  be  chewed,  it  has  been 
found  that  bitters  and  sweets  are  paralysed  (neither  quinine 
nor  sugar  giving  rise  to  sensatien),  while  adds  and  salines  are 
unaffected.  Again,  certain  strengths  of  deooctknis  of  the 
leaves  appear  to  paralyse  sweets  sooner  thsn  bitters.  These 
observations  show  the  existence  of  different  taste<el]s  for 
sweets,  bitters,  adds  and  salines;  and  it  is  dear  that  the 
region  of  the  tongue  most  richly  supplied  with  taste^ells 
sensitive  to  sweeU  will  respond  best  to  sweet  substances,  while 
another  region,  supplied  by  taste-cells  sensitive  to  bitters,  will 
respond  best  to  bitter  substances.  In  like  manner  the  argu* 
meat  may  be  applied  to  other  tastes.  Suppose,  again,  a  set 
of  taste-cells  sensitive  to  bitter  substances:  it  is  conceivable 
that  in  whatever  way  these  were  irritated,  a  bitter  taste  would 
result.  If  so,  a  substance  which,  applied  to  one  part  of  the 
tongue,  would  cause  a  sweet  sensation,  might  cause  a  bitter  if 
applied  to  a  part  of  the  tongue  ridily  supplied  with  taste-cells 
sensitive  to  bitters.  This  may  explain  why  sulphate  of  magnesia 
exdtes  at  the  root  of  the  tongue  a  bitter  taste,  whOe  applied 
to  the  tip  it  causes  a  sweet  or  an  add  taste.  Saccharine,  a 
peculiar  tohiene  derivative,  in  h'ke  manner  is  sweet  to  the  tip 
and  bitter  to  the  back  of  the  tongue.  It  has  also  been  found 
that  if  the  sweet-  and  bitter  taste-cells  are  paralysed  by 
Gynmem^f  electrical  irritation  of  the  tip  by  a  weak  interrupted 
current  does  not  give  rise  to  an  add  taste  mixed  with  sweet, 
as  it  usually  does,  but  to  sensations  somewhat  different,  which 
may  be  described  as  metallic  or  salt  or  add.  This  experiment 
indicates  that  the  action  of  the  interrupted  current  on  the 
terminal  organ  is  analogous  to  the  action  of  sweet  or  bitter 
substances  (Shore).  No  direct  observations  of  importance  have 
yet  Jbcen  made  on  single  drcumvaHate  papillae.  Further 
experiments  with  Capillary  tubes  show  that  fun^orm  papillae 
destitute  of  taste  bnds,  and  areas  of  the  surface  of  the  tongue 
having  ndther  papillae  nor  taste  buds,  may  still,  when  stimulated 
by  sapid  substances,  give  rise  to  tastes.  Taste  is  often  associated 
with  smell  (f'.v.),  giving  rise  to  a  sensation  of /ssmit,  and  we  are 
frequently  in  the  habit  ol  confounding  the  one  sensation  with 
the  other.  Chknoform  exdtes  taste  alone,  whilst  garlic^  asa- 
foetida  and  vanilla  exdte  only  sme)J.  This  is  illustrated  by 
the  familiar  experiment  of  bUndfoldhus  a  person  and  touch- 
ing the  toQine  successively  with  slices  of  an  apple  and  of  an 
oiUon.  In  these  drcumstances  the  one  cannot  be  distinguished 
from  the  other  when  the  nose  is  firmly  dosed.  Taste  may  be 
educated  to  a  remarkable  extent;  and  careful  observation — 
along  with  the  practice  of  avoiding  all  substances  having  a  \hy 
pronounced  taste  or  having  an  irritating  effect—enables  tea- 
tasters  and  wine-tasters  to  detect  slight  differences  of  taste, 
more  especially  when  combined  with  odour  so  as  to  produce 
flavour,  which  would  be  quite  inappreciable  to  an  ordinary 
palate.  As  to  the  action  of  dectrical  currents  on  taste, 
observers  have  arrived  at  uncertain  results.  So  lon^  ago  as 
r7$2  J.  C.  Sulzer  stated  that  a  constant  current  caused,  more 
especially  at  the  moments  of  opening  and  of  dosing  the  current, 
a  sensation  of  addity  at  the  anode  (+  pole)  and  of  aikahnity  at 
the  katode  (—pole).  This  is  in  all  probability  due  to  electro- 
1yds,  the  decomposition  products  exciting  Uie  taste-bodies. 
Rapidly  interrupted  currents  fail  to  exdte  the  sense. 

Disease  of  the  tongue  causing  unnatural  dryness  may  interfere 
with  taste.  Substances  drculating  in  the  blood  may  give  rise 
to  subjective  sensations  of  taste.  Thus  santonine,  morphia 
and  biliary  products  (as  in  jaundice)  usually  cause  a  bitter 
sensation,  whilst  the  sufferer  from  diabetes  is  distressed  by  a 
persistent  sweetish  taste.  The  insane  frequently  have  sub> 
jective  ustes,  which  are  real  to  the  patient,  and  frequently  caus¥ 
much  distreu.  In  such  cases,  the  sensation  is  excited  by 
changes  in  the  taste>centrcs  of  the  brain.  Increase  in  the  sense 
of  taste  b  adtod  Ay^getm,  diminution  of  it  ibtAcfdats*  and 
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its  entire  lost  ageusia.  Rare  cases  oocnr  wbece  tBere  it  a  sub- 
jective taste  not  associated  with  insanity  nor  wHh  the  circula* 
tion  of  any  known  sweetish  matters  in  the  blood,  posaiUy 
caused  by  irritalton  of  the  gustatory  nerves  or  by  changes  in 
the  nerve  centres. 

For  the  anatomy  of  the  oigaas  of  taste,  see  the  ankles  Mouth 
and  ToNGUB.  (!•  C  M.) 

TATA.  JAMSBTJI  NASARWAIUI  (x839-X904)»  I'Anee 
merchant  and  phiianthropist,  was  bom  at  Nosari,  in  the  state 
of  Baroda,  in  1839,  and  went  as  a  boy  to  Bombay,  where  he  was 
educated  at  the  Elphinstone  College.  In  1858  he  entered  his 
father's  office,  and  began  a  Commercial  career  of  the  highest 
eminence,  beginning  with  cotton  mills  at  Bombay  and  also  at 
Nagpur,  and  ending  with  the  formation  of  a  company  to  work 
.the  Iron  ores  offthe  Central  Provinces  on  modem  prindplcs. 
One  of  his  best^known  achievements  was  the  lowering  of  the 
freights  on  Indian  goods  to  China  and  Japan,  as  the  result  of  a 
long  strui^le  with  the  Nippon  Yuaen  Kaisha  Co.  He  abo  intro< 
dueed  a  silk  industry  after  Japanese  methods  into  Mysore,  and 
built  the  Tkj  Mahal  hotel  in  Bombay.  But  his  greatest  bene- 
faction is  the  endowment  of  a  research  institute  at  Bangalore. 
He  died  at  Nauhoim,  in  Germany,  on  the  19th  of  May  19O4. 

TATAR  PAZARJIK,  or  Tatar  Bazasdjik,  a  town  of  Bui- 
garia  in  Eastern  RumeUa;  on  the  river  Maritza,  and  on  the 
Sofia-Constantinople  railway,  74  m.  E.S.E.  of  Sofia  and  2$  m.  W. 
of  Philippopolis.  Pop.  (1906)  17,549.  Situated  at  the  junction 
of  several  roadSt  Tatar  Pazarjik  began  to  acquire  commercial 
importance  in  the  xsth  century.  Rice,  millet  and  tobacco  are 
largely  cultivated  in  the  surrounding  lowlands,  and  there  is 
some  trade  in  cocoons  and  wool. 

TATARS  (the  common  form  Tartars  is  less  correct),  a  name 
given  to  nearly  three  million  inhabitants  of  the  Russian  empire, 
chiefly  Modem  and  of  Turkish  origin.  The  majority— -In 
European  RuBs!a-'^«re  remnants  of  the  Mongol  inva^on  of 
the  X3th  century  (see  Mongols),  while  those  who  inhabit 
SQ>cna  are  survivals  of  the  once  much  more  numerous  Turkish 
populatidn  of  the  Ural*Altaic  region,  mixed  to  some  extent 
with  Finnish  and  Samoyedlc  stems,  as  also  with  Mongols. 
The  name  is  derived  from  that  of  the  Ta«tA  Mongols,  who  in 
the  5th  century  inhabited  the  north'^astem  Gobi,  and,  aftv 
subjugation  in  the  9th  century  by  the  Khitans,  migrated  south- 
waitl,  there  founding  the  Mongol  empire  under  Jengihz  Kban 
iq.v.).  Under  the  leadership  of  his  grandson  (Batu)  they  moved 
westT^ards,  driving  with  them  many  stems  of  the  Turkish 
Ural-Altaians  towards  the  plains  of  Russia.  The  ethnographical 
features  of  the  present  Tatar  inhabitants  of  European  Russia, 
ak  well  as  their  language,. show  that  they  contain  no  admixture 
(or  very  little)  of  Mongolian  blood,  but  belong  to  the  Turkish 
brapch  of  the  Ural-Altaic  stock,  necessitating  the  conclusion 
that  only  Batu,  his  warriors,  and  a  limited  number  of  his 
followers  were  Mongols,  while  the  great  bulk  of  the  x  3th  century 
invaders  were  Turks,  On  the  Volga  they  mingled  with  remnants 
of  the  old  Bulgarian  empire,  and  elsewhere  with  Finnish  stems, 
as  wen  as  with  remnaiMs  of  the  ancient  Italian  and  Greek 
colonies  in  Crimea  and  Caucasians  in  Caacasts.  The  name  of 
Tatars,  ot  Tartars,  given  to  tlia  invodets,  was  afterwards  ex> 
tended  so  as  to  include  different  stems  <oi  the  same  Turkish 
branch  in  Siberia,  and  even  the  bulk  of  the  inhabitants  of  the 
high  plateau  of  Asia  and  its  N.W;  sbpes,  described  under  the 
general  name  of  Tartary.  This  last  name  has  ahnost  dis- 
appeared from  geographical  literature,  but  the  name  Tatars, 
in  the  above  limited  sense,  remains  in  full  use. 

The  present  Tatar  inhabitants  of  the  Russian  empire  form  three 
large  groups — those  of  European  Russia  and  Poland,  those  of 
CaucaMJM.  and  those  of  Siberia.  The  discrimination  of  the  separate 
stents  included  under  the  name  is  still  far  from  completion.  The 
following  subdivisions,  however,  may  be  regarded  as  established, 
(r)  The  Kazan  Tatars,  descendants  of  the  Kipchaks  settled  on  the 
Volga  in  the  13th  centary,  where  they  mingled  with  survivors  of 
t1ie  old  Bulgarians  and  partly  with  Fmnish  stems.  They  number 
about  half  a  million  in  tne  government  of  Kazaii,  about  100,000  in 
each  of  the  governments  01  Ufa,  Samara  and  STmbirsk,  and  about 
300.000  in  Vyatka.  Saratov,  Tambov,  Penaa,  Nichniy-NovgoRMl; 
Bern  and  OnMburgt  some  15^000  beloeigiiig  to  the  s«ne  stem  bav«. 
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ana  17th  centuries  in  Lithuania  (Vilna.  Grodno  and  Podolia):  and 
there  are  some  2000  in  St  Petersburg,  where  thev  pursue  the  eaUings 
of  ooaefamen  and  wallers  in  restaurants,  in  Polaiid  they  Constitute 
I  per  cent,  of  the  population  of  the  distria  of  Plock.  The  Kazafi 
Tatars  speak  a  pure  Turkish  dialect;  they  are  middle-sized,  broad- 
shouldered  and  strong,  and  mostly  have  black  eyes,  a  straight  nose 
and  salient  check  Ixmes.  They  are  Mahommedans;  polygamy  is 
practised  onl^  by  the  wealthier  rhnses  and  is  a  waning  institution. 
Esoellent  agricutturists  and  gardeners,  very  laborious,  and  having 
a  good  reputation  for  honesty,  th^  live  on  the  best  terms  with  their 
Russian  peasant  neighbours.  The  Bashkirs  who  live  between  th<> 
Kama,  Uial  and  Volga  are  possibly  of  Finnish  origin,  but  now  speak 
a  Tatar  language  and  have  become  Mahommedans.  (2)  The 
Astrakhan  Tatars  (about  io/x)o)  are,  with  the  Mongol  Kalmucks, 
all  that  now  remains  of  the  once  so  powerfid  Astrakhan  empire. 
They  also  are  agricutturists  and  ganieners:  while  some  12,000 
Kundrovsk  Tatars  still  continue  the  nomadic  life  of  their  ancestors. 
(3)  The  Crimean  Tatars,  who  occupied  the  Crimea  in  the  13th 
century,  have  preserved  the  name  of  their  leader,  NoeaL  During  the 
15th,  16th  and  17th  centuries  they  constituted  a  rich  empire,  which 
pro^Krcd  until  it  fell  under  Turkish  rule,  when  it  had  to  suffer  much 
from  the  wars  fought  between  Turkey  and  Rusna  for  the  possession 
of  the  peninsula.  The  war  of  1853  and  the  bws  of  1860-63  snd  1874 
caused  an  exodus  of  the  Crimean  Tatars;  they  abandoned  their 
admirably  irrigated  fields  and  gardens  and  moved  to  Turkey,  so 
that  now  their  number  falls  below  100,000.  Those  of  the  south 
coast,  mixed  with  Greeks  and  Italians,  are  well  known  for  their 
skill  in  gardening,  their  honesty  and  their  laborious  habits^  as  well 
as  for  their  fine  features,  presenting  the  Tatar  type  at  lU  best. 
The  mountain  Tatars  closely  resemble  those  of  Caucasus,  while 
those  of  the  steppea — the  Nogais — are  decidedly  of  a  mixed  origin 
from  Turks  ana  Mongols. 

The  Tatars  of  Caucasia,  who  inhabit  the  upper  Kubaif.  the  steppes 
of  the  lower  Kuma  and  the  KuTBi  and  the  Aras,  number  about 
x,3QO,ooo.  Of  ^ these  (^)  the  Nogais  on  the  Kuma  show  traces  of 
an  mtinate  miature  with  Kalmucks.  They  are  nomads,  support- 
ing themselves  by  cattle-breeding  and  fishing;  few  are  agricul- 
turists. (5)  The  Karachais  (18,500)  in  the  upper  valleys  about 
Elburz  live  by  agriculture.  (6)  The  mountain  Tatars  (aboot 
8^,000),  divided  into  aoany  tribes  and  oC  aa  origin  still  undeter* 
mined,  are  scattered  throughout  the  provinces  of  Baku,  Erivan, 
TifllSf  Kutaisb  Daghestan^  and  partly  alsQ  of  Batum.  They  are 
certamly  of  a  XMXtA  origin,  ancf  present  a  variety  of  ethnological 
types,  all  the  more  so  as  all  who  are  neither  Armenians  nor  Russians, 
nor  belong  to  any  distinct  Caucasian  tribe,  are  often  called  Tatars, 
As  a  rule  they  are  well  built  and  little  behind  their  Caucasian 
brethren.  ^  They  are  celebrated  for  their  excellence  as  gardeners, 
Dcriculturists,  cattle-tendera  and  artisans.  Although  most  fervent 
Sni'ites,  they  are  on  very  good  terms  both  with  their  Sunnitc  and 
with  their  Russian  ncighbouiB.  Potygamy  is  rare  with  them,  and 
their  women  go  to  work  unveiled. 

The  Siberian  Tatars  are  estimated  (189O  at  80,000  of  ^Turki 
stock  aiid  about  40»ooo^  of  mixed  Finnic  stock.  They  occupy  three 
distinct  regions — a  strip  running  west  to  east  from  Tobolsk  to 
Tomsk,  the  Altai  and  its  spurs,  and  South  Yeniseisk.  They 
ori(pnated  in  the  agglomerations  of  Turkish  stems  which  in  the 
region  north  of  the  Altai  reached  some  degree  of  culture  between 
the  4th  and  the  8th  centuries,  but  were  subdued  and  enslaved  by 
the  Mongols.  They  arc  difficult  to  classify,  for  they  are  the  result 
of  somewhat  recent  minglingB  of  races  and  customs,  and  they  are 
all  more  or  less  in  process  of  being  assimilated  by  the  Russians,  but 
the  following  subdivisions  may  1^  accepted  provisionally.  (7)  The 
Baraba  Tatars,  who  take  their  name  from  one  of  their  stems 
(Barama),  number  about  50,000  in  the  government  of  Tobolsk  and 
about  5000  in  Tomsk.  ^  After  a  strenuous  resistance  to  Russian  con- 
quest, and  much  suffering  at  a  later  period  from  Kirghiz  and  Kalmuck 
raids,  they^now  live  by  agriculture,  either  in  separate  villages  or  along 
with  Russians.  (8)  The  Cholym  or  Chulym  Tatars  on  the  Cholym 
and  both  the  rivers  Vus  speak  a  Turkish  language  with  many 
Mongol  and  Yakut  words,  and  are  more  like  Mongols  than  Turks. 
In  last  oenturV  they  paid  a  tribute  for  2^50  arfaalctes,  but  they 
now  are  rapidjry  becoming  fused  with  Russians.  (9)  The  Abakan 
or  Minusinsk  Tatars  occupied  the  steppes  on  the  Abakan  and  Yus 
in  the  17th  century,  after  the  withaiawal  of  the  Kirghizes,  and 
represent  a  mixture  with  Kaibals  (whom  Castrfrn  considers  as  partly 
of  Ostiak  and  partly  Samoyedic  origin)  and  Bdtirs — also  of  Furnish 
origin.  Tlieir  language  is  also  mixed.  They  are  known  under  the 
name  of  Sagais.  who  numbered  11,720  in  1864,  and  are  the  purer 
Turkish  stem  01  the  Minusinsk  Tatars,  Kaibals,  and  Kizil  or  Red 
Tatars.  Formerly  Shamanists,  they  now  arc.  nominally  at  least, 
adherents  of  the  Greek  Orthodox  Church,  and  support  themselveB 
mostly  by  cattle<bre6ding.  Agriculture  is  spreading  but  slowly 
amoog  them;  they  still  prefer  to  plunder  the. stores  of  bulbs  of 
LUium  Martaion,  Paeonia,  and  Erythronium  Dens  canis  bid  utvby 
the  steppe  mouse  (Mus  aoeiaiii).  The  Soyotes,  or  Soyons,  ol  the 
Sayan  mountains  (estimated  at  8000),  who  are  Finns  mixed  with 
Tudcs  the  Uryankhett  of  north-west  Mongolia,  who  are  of  Turkish 
osvm  but  CdImy  Buddfaiftm,  and  the  Karagasses,  also,  dl  Turkish 
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oi||b  aad  flmch  Kla  tlie  Kbgfatefi.  jmt  reduced  now  to  a  fev 
hundreds,  arc  akin  ta  the  above.  (lo)  The  Tatars  of  the  northern 
slopes  of  the  Altai  (nearly  30,000  in  number)  are  of  Finnish  origin. 
They  comprise  some  hnndreds  of  Kamandintses,  the  Lebed  Tatars, 
the  CheriKvyie  or  Black-Forest  Tatars  and  the  Sbors  (.11,000), 
descendants  of  the  Kuznetsk  or  Iron-Smith  Tatars.  They  are 
chiefly  hunters,  passionately  loving  their  laifo,  or  wild  forests,  and 
have  maintained  their  Shaman  religion  and  tribal  or^gaoizatton  into 
stutks.  They  live  partly  also  00  cedar-nuts  and  honey  collected  in 
the  fotests.  Their  dress  is  that  of  their  fanner  niters,  the  Kalmucksj 
and  their  language  contaias  many  Mongol  words.  <ii)  The  Altai 
Tatars,  or  'rAltaians,"  comprise — (a)  the  Mountain  Kalmucks 
(t2,ooo),  to  whom  this  name  nas  been  given  by  mistake,  and  who 
Inve  nothing  in  common  with  the  Kalmucks  except  their  dress  and 
mode  of  life,  while  they  speak  a  Turkish  dialect,  and  (6)  the  Teleutes. 
or  Telenghitea  (SSoo),  a  lemainderof  a  formerly  numerous  and 
warlike  nation  who  have  minted  from  the  mountains  to  the 
fewlands,  where  they  now  live  along  ^ith  Russian  peasants. 
Although  Turkestan  and  Central  Asia  were  formerly  known  as  Inde- 
pendent Tartary,  It  is  not  no#  asual  to  call  the  Sarts,  Klighis  and 
other  inhabitants  <Mf  those  countries  Tatars,  nor  is  the  name  uauaUy 
given  to  the  Yakuts  of  Eastern  Siberia. 

It  is  evident  from  the  above  that  the  name  Tatars  was  originally 
applied  to  both  the  Turkish  and  Morigol  stems  which  invaded 
^rope  eix  centuries  ago,  and  gradually  extended  to  the  Turkish 
sttais  mijied  with  Mongol  or  Finnish  mood  in  Siberia.  It  Is  used 
at  present  in  two  senses:  (a)  Quite  loosely  to  designate  any  of 
the  Ural-Altaic  tribes,  except  perhaps  Osmanlis,  Finns  and  Magyars, 
to  whom  it  is  not  generally  applied.  Thus  some  writers  talk  of 
the  Manchu  Tatars,  (b)  In  a  more  restricted  sense  to  designate 
Blahomraedan  TUrkish-spealdng  tribes,  especially  in  Russia,  who 
never  formed  part  of  the  Sdjuk  or  Ottoman  empire;  but  made 
independent  settlements  and  remained  more  or  leas  cut  off  from 
the  politfes  and  civilization  of  the  rest  of  the  Mahommedan  world. 

AuTHOKiTiBS. — ^The  literature  of  the  subiect  is  very  extensive, 
and  'bfliUographical  indeMes  may  be  found  in  the  Geographical 
DSiionary  of  P.  Semenov,  appended  to  the  articles  devoted  re- 
spectively to  the  names  |^ven  abov&  as  also  in  the  yearly  Imiexa 
tpr  M.  Mezhov  and  the  Drienial  Bibiicgraphy  of  Lucian  Scherman. 
tieaides  the  well-known  worics  of  Gastrin,  which  are  a  very  rich 
source  of  information  on  the  subject,  Schiefner  (St  Petersburg 
academy  of  science),  Donner,  Ahlqvist  and  other  explorers  of  the 
Ural-AltaianS|  as  also  those  of  the  Russian  historians  Soloviev, 
Kostomarov,  Bestuzbev-Ryumin,  Schapov,  and  Ilovaiskijr,  the 
following  containiiu;  valuable  information  may  be  mentioned: 
the  publications  of  the  Russian  Geographical  Society  and  its 
branches;  the  Russian  Etucgraphickeskiy  Sbornik^  the  itmsUa  of 
the  Moscow  society  of  the  aniateurs  of  natural  science;  the  works 
of  the  Russian  ethncjgraphical  congresses;  Kostrov's  researches  on 
the  Siberian  Tatars  in  the  memoirs  of  the  Siberian  branch  of  the 
geographical  society;  Radlov's  Reise  durch  den  Altaic  Atu  Sitirient 
"  Picturesque  Russia "  CZhwopisnaya  Rossiva) ;  Semenov's  and 
Potanin's  Suoplemcnts  to  Rater's  Asien;  Harkavi's  report  to  tba 
congress  at  Kazafi ;  Hartakhai's  "  Hist,  of  Crimean  Tatars,"  In 
Vyestnik  Evropy,  1866  and  1867;  "  Katchinsk  Tatars  "  in  Jeoestia 
Jatss.  Gtogjr,  Soc.t  xx.,  1884.  Various  scattered  artkJcs  on  Tatars 
win  be  found  iii  the  Rome  prientaU  Pour  les  Eludes  Oural-AUaimus, 
and  in  the  publications  of  the  university  of  Kazofi.  See  also  £.  H. 
Parker.  A  Thousand  Years  of  the  Tartars,  1895  ^hiefly  a^ summary 
of  Chinese  accounts  of  the  early  Turkish  ana  Tatar  tribes),  and 
Skrine  and  Ross,  HeaH  of  Asia  (i  899).  (P.  A.  K. ;  C.  £l.) 

TATim  8IR  HEHRY.  Bakt.  (1819-1899),  Eaglish  merchant 
and  fouider  of  the  Nationid  Gallery  of  British  Art,  was  born 
at  Chorley,  Lancashire,  In  18x9.  His  father,  a  minister  of 
rdigion,  put  him  into  business  in  LiverpooL  He  became  a 
proapeious  Aigar-broker,  and  about  1874  removed  to  London, 
wbcse  he  greatly  ineressed  the  operations  of  his  firm  and  made 
"  Tate's  Cube  Sug^  "  known  al!  over  the  world.  He  had  early 
in  his  career  begun  to  devote  lavge  sums  of  mooey  to  phiUn- 
tbfo|uc  and  adncadonal  purposes.  He  gave  £4^,000  to  the 
Liverpool  Univeraty  College,  founded  In  1881;  and  a  still 
laiiger  sum  to  the  Liverpool  hospitals.  Then,  when  he  came 
CO  London,  he  presented  four  free  public  libraries  to  the  parish 
of  Lambeth.  His  interest  in  art  cane-  with  later  years.  He 
was  at  fint  merely  a  regular  buyer  of  pictures,  for  which  he 
buflt  a  large  private  gallery  in  his  house  at  Streatham. 
Gradually  his  gallery  came  to  contain  one  of  the  best  private 
coUecUona  ol  modem  pictures  in  Enjg^and,  and  the  owner 
naturally  began  to  consider  what  should  be  done  with  it  after 
las  death.  It  had  always  been  hts  intention  to  leave  it  to  the 
nation,  but  in  the  way  of  carrying  out  this  generous  desire 
there  stood  several  obstacles.  The  National  Ga^|ery  could  not 
haire  accepted  more  than  a  selection  from  Tate's  pictures,  which 
wece  not  all  up  to  the  standard  of  Trafalgar  Square;  and  even 


when  he  offered  to  bidld  a  new  giJkiy  for  them,  it  was  |ound 
difiknlt  to  secure  a  suitable  site.  What  Tate  offered  was  to 
spend  £80,000  upon  a  building  if  the  government  would  pro- 
vide the  ground;  and  in  1892  this  offer  was  accepted.  A  new 
gallery,  controlled  by  the  Trustees  of  the  National  Galleiy,  was 
built  on  the  site  of  Millbank  Prison.  The  gallery  was  opened 
on  sxst  July  1897,  and  a  large  addition  to  it  was  completed 
just  before  the  donor  died.  It  contamed  sixty-five  pictures 
presented  by  him;  nearly  all  the  English  pictures  from  the 
National  Gallery  painted  within  the  previous  eighty  years;  the 
pictures  purchased  by  the  Royal  Academy  under  the  Chantrey 
Bequest,  which  had  previoiuly  hung  in  South  Kensington 
Museum;  and  seventeen  large  works  given  to  the  nation  by 
Mr  G.  F.  Watts,  R.A.  Mr  Tate  was  created  a  baronet  in  the 
year  after  the  Tate  Gallery  had  been  opened.  He  died  at 
Streatham  on  the  5th  of  December  1899. 

TATB*  JAMBS  (1771-1843),  English  das^cal  scholar  and 
schoolmaster,  was  bom  at  Richmond  in  Yorkshire  on  the  itth  of 
June  177X.  He  was  educated  at  Richmond  school  and  Sidney 
Sussex  Cc^ege,  Cambridge  (fdlow,  1795).  From  1796  to  1833 
he  held  the  beadmastership  of  his  old  school,  being  then 
appointed  canon  of  St  PaiU's  and  vicar  of  Edmonton.  He 
died  on  the  2nd  of  September  1843.  The  work  by  which  he 
is  chiefly  known  is  his  Hwatius  Restitufus  (1832). 

TATBi  MARUM  (1652-17x5),  English  poet  laureate  and 
playwright,  was  bom  in  Dublin  in  1652.  He  was  the  son  of 
Faithful  Teate  (as  the  name  was  spelt),  who  wrote  a  quaint 
poem  on  the  lenity  entitled  Ter  Tria.  Nahum  Tate  was.  edu- 
cated at  Trinity  C<^ege,  Dublin,  graduating  B.A.  in  1672.  He 
published  a  volume  of  poems  In  London  in  1677,  and  became 
a  regular  writer  for  the  stage.  Brutus  of  Alba,  or  The  Ert" 
cMdfUed  Liners  (1678),  a  tragedy  dealing  with  Dido  and  Aeneas, 
and  The  Loyai  General  (x68o),  were  followed  by  a  series  of 
adaptations  from  Elizabethan  dramas.  In  Shakespeare's 
RWtard  II.  he  altered  the  names  of  the  personages,  and  changed 
the  text  so  that  every  scene,  to  use  his  own  words,  was  "  full 
of  respect  to  Majesty  and  the  dignity  of  courts";  but  in  spite 
of  these  precautions  The  Sicilian  Usurper  (1681)  was  suppressed 
on  the  third  Tq>re8entation  on  account  of  a  possible  political 
interpretation.  King  Lear  (1687)  was  fitted  with  a  bappy 
ending  in  a  marriage  between  Cordelia  and  Edgar;  and  Coruh 
ianus  became  the  Inffralitude  of  a  Commonwealth  (1682).  From 
John  Fletcher  he  adapted  The  Island  Princess  (1687);  from 
Chapman  and  Marston's  Eastward  Ho  he  derived  the  Cuckold's 
Haven  (1685);  from  John  Webster's  White  Devil  he  took 
Infured  Love,  or  The  Crud  Husband  (pr.  1707);  and  Sir  Aston 
Cockayne's  Trappolin  supposed  a  Prince  he  imitated  in  Duke 
and  no  Duke  (1685).  Tate's  name  is  chiefly  connected  with 
these  mangled  versions  of  other  men's  plays  and  with  the 
famous  New  Version  of  the  Psalms  of  David  (1696),  in  which 
he  collaborated  with  Nicholas  Brady.  A  supplement  was 
licensed  In  1703.  Some  of  these  hymns,  notably  "While 
Shepherds  watched,"  and  "  As  pants  the  hart,"  rise  above  the 
genera]  dull  level,  and  are  said  to  be  Tate's  work. 

Tate  was  commissioned  by  Dryden  to  write  the  Second  Part 
of  Ahsdom  and  Achitophd.  The  portraits  of  E3kanah  Settle 
and  Thomas  Shadwdl,  however,  are  attributed  to  Dryden,  who 
probably  also  put  the  finishing  touches  to  the  poem.  Of  his 
numerous  poems  the  most  original  is  Panacea,  a  poem  on  Tea 
(1700).  In  spite  of  his  consistent  Toryism,  he  succeeded 
Shadwell  as  poet  laureate  in  X692.  He  died  within  the  precincts 
of  the  Mint,  Southwark,  where  he  had  taken  refuge  from  his 
creditors,  on  the  X2th  of  August  17x5. 

TATB,  RAI^H  (i  840-1901),  British  geologist,  was  bom  at 
Alnwick  in  Northumberland  in  X840.  He  was  a  nephew  of  George 
Tate  (1805-1871),  naturalist  and  archaeologist,  an  active  member 
of  the  Berwick^l^  Naturalist!^  Club.  He  was  educated  at  the 
Cheltenham  Training  Collie  and  at  the  Ro3ral  School  of  Mines, 
and  in  1S61  he  was  appointed  teacher  of  natural  science  at 
the  Phikeophical  Institution  in  Belfast.  He  there  studied 
botany,  and  published  his  ^Ura  Belfatthutit  (1863);  and  he 
also  investigated  the  Cretaceous  and. Liaasic  ro<to  of  Antrhn 
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bringing  his  results  before  the  Geological  Soc&ety  of  London.  In 
1864  he  was  appointed  assistant  in  the  museum  of  that  sodety. 
In  1867  he  went  on  an  exploring  eqiedition  to  Nicaragua  and 
Venezuela.  In  1871  he  was  appointed  to  the  mining  school 
establi&hed  by  the  Cleveland  iroamasteis  first  at  Darlington 
and  then  at  Redcar.  Here  he  made  a  special  study  of  the 
Lias  and  its  fossils,  in  conjunction  with  the  Rev.  J.  F.  Blake, 
and  the  results  were  published  in  an  important  work,  The 
Yorkikire  Lias  (1876),  in  which  the  life-history  of  the  strata 
was  first  worked  out  in.detaiL  In  1875  Tate  was  appointed 
professor  of  natural  science  in  the  university  of  Adelaide,  South 
Australia.  He  now  gave  especial  attention  to  the  recent  and 
tertiary  mollusca  of  Australia.  He  was  the  chief  founder  of  the 
Royal  Society  of  South  Australia,  and  was  in  1893  president  of 
the  Australian  Association  for  the  Advancement  of  Science. 
He  died  at  Adelaide  on  the  20th  of  September  1901. 

TATI,  a  district  of  British  South  Africa  forming,  geograpki- 
cally,  the  S.W.  comer  of  Matabclekind,  but  attached  administra- 
tively to  the  Bechuanaland  Protectorate.  Area  about  2  500  sq.  m. 
The  railway  from  Cape  Town  to  Bulawayo  crosses  the  territory 
with  a  station  at  Frandstown,  the  principal  settlement.  Francis- 
town  stands  3354  ft.  above  the  sea  and  is  126  m.  S.W.  of 
Bulawayo  by  rail.  The  town  of  Tati,  on  the  river  of  that  name, 
is  18  m.  S.E.  of  Shashi  river  railway  station. 

Tati  owes  its  importance  to  the  presence  of  gold,  first  dis- 
covered by  the  German  traveller,  Kari  Mauch,  in  1864.  Mining 
began  in  1868,  but  it  was  not  until  1895  that  work  on  a  large 
scidc  was  undertaken,  and  it  has  bqen  frequently  interrupted 
since  that  date.  The  chief  mine  is  the  Monarch,  situated  by 
the  railway.  A  concession  to  work  the  gold-mines,  and  for 
other  purposes,  was  obtained  in  1887  by  Mr  S.  H.  Edwards 
from  Lobengula,  the  Matabele  chief,  and  the  mining  rights  are 
vested  in  a  company,  thereafter  formed,  called  the  Tati  Conces- 
sions Company.    (See  Bechuanaland  and  Rhodesia.) 

TATIAN  (2nd  cent,  aj).),  Christian  s^logist,  missionary  and 
heretic.  Such  knowledge  as  we  have  of  his  life  is  derived  from 
(t)  his  own  Orotic  ad  Graecos  (see  §  3);  (2)  Ireiiacus,  Adv, 
HaereseSf  i.  38,  i.;  (3)  Rhodon,  quoted  in  Eusebius's  Hist.  Ecd. 
V.  13,  z;  (4)  Clement  of  Aleocandria,  Strom,  i.  i,  zi;  (5)  Euse- 
bius,  Chronicon  anno  aj>.  17Z;  (6)  Epiphanlus,  Fanariont 
i.  3, 46.  Convenient  collections  of  these  passages  may  be  found 
in  E.  SchwarU*s  Taliani  Oratio  ad  CraccoSt  Texte  und  Unter- 
iuckungen,  iv.  z,  pp.  51-55;  and  in  A.  Hamack's  Ccschic/Oe 
der  alUkristlichen  LiUeraiur,  L  pp.  485-^-  From  these  daU 
the  following  outline  of  his  life  can  be  reconstructed.  He  was 
a  Syrian^  (Clem.  Ales,  and  Epiphanlus)  bom  in  Mesopotamia 
{Or.  42)  and  educated  in  Greek  learning,  in  which  he  became 
proficient  {Or,  i.  and  42).  He  was  initiated  into  the  Mysteries, 
though  into  which  is  not  stated  {Or.  39),  but  after  this  became 
acquaint^  with  the  Old  Testament,  and  was  converted  to 
Christianity.  He  then  went  to  Rome,  where  he  waa  a  bearer  of 
Justin,  and  together  with  the  latter  incurred  the  enmity  of  a 
certain  philosopher  Crescens.  As  this  fact  is  mentioned  both 
in  Justin's  Apology  and  ia  Tatian'a  Oratio  ad  Graecos,  and  the 
Apology  can  be  dated  with  fair  security  about  aj>.  Z52  (see 
Justin  Martyh),  the  conversion  of  Tatian  must  have  been  befere 
this  date.  After  the  death  of  Justin  he  became  a  heretic-— 
according  to  Eusebius's  Ckronicon  m  173.  Among  his  pupils 
were  Rhodon,  and  perhaps  ApeUes  (s6e  Victorinus  Reat. 
scbol.  44,  in  Bp.  Hieronymi  ad  AvUnm,  ep.  124)  and  Qement  of 
Alexandria  {Storm,  i.  z,  iz).  He  made  a  oussionary  journey 
to  the  East  and  worked  in  Cilicia  and  Pisidia,  using  the  Syrian 
Antioch  as  the  centre  of  his  efforts  (Epiphan.). 

According  to  Epiphanlus,  Tatian  went  to  the  East.after  the 
death  of  Justin  (c  165),  and  then  became  heretical,  and  Eusebiua 
states  that  he  was  recognized  as  heretical  in  Z73.  2ahn 
{forschtmgen  tur  CeschicJtU  des  Kanons,  i.)  and  most  writers 

*  Tatian  describes  himself  as  an  "Assyrian,**  and  though  the 
terras*"  Assyrian  "  and  *'  Syrian  "  are  used  vcty  loosely  by  ancient 
writers,  it  is  probable  that  ne  was  bom  E.  of  the  Tigns.  «.«.  not  in 
Syria  as  we  understand  it.  Epiphaaius»  in  another  passage,  calls 
him  an  Asiyrian. 


accept  this  as  in  the  main  correct;  It  Is  generally  thought  that 
his  heresy  was  recognized  in  Rome,  and  it  is  suggested  that 
this  was  the  reason  why  he  returned  to  the  East.  The  state- 
ment in  Epipham'us  is  capable  of  being  interpreted  in  this 
sense,  and  whereas  Tatian  was  always  regarded  as  heretical 
in  the  West,  he  seems  to  have  been  unsuspected  in  the  East. 
This  fact,  however,  does  more  than  support  the  suggestion  that 
Tatian's  heresy  was  recognized  before  he  left  Rome:  it  throws 
some  doubt  on  the  theory  that  after  being  turned  out  of  the 
Church  in  Rome  he  worked  as  a  missionary  in  the  East  without 
being  suspected.  Harnack  {TexU  und  Unlersuckungenf  i.  z, 
pp.  Z96  ff.)  once  suggested  that  the  missionary  work  in  the  East 
belongs  to  an  earlier  period,  and  that  Tatian  left  Rome  and  re- 
turned to  it  between  his  first  arrival  and  the  death  of  Justin 
Martyr.  But  in  his  Chronologie,  i.  pp.  284  ff.,  he  has  with- 
drawn this,  and  it  is  probably  too  hypothetical;  it  is,  however, 
the  only  serious  effort  to  deal  with  the  difficulty,  which  if  zwt 
insoluble  is  at  least  unsolved. 

The  Heresy  of  Tatian. — As  in  the  case  of  most  here^es,  we  have 
only  the  partisan  statements  of  opponents.  Everything  is 
therefore  open  to  some  doubt,  but  the  following  points  seem 
fairly  certain.  The  heresy  which  Tatian  either  founded  or 
adopted  was  that  of  the  Encratites.  Their  main  doctrines 
were  the  evil  ziature  of  matter,  an  absolute  forUdding  ol 
marriage,  abstinence  from  wine  and  perhaps  from  meat.  It 
would  also  seem  that  Tatian  believed  in  the  existence  of  aeons, 
one  of  whom  was  the  Demiuige  of  the  world.  He  denied  the 
salvation  of  Adam.  It  is  also  stated  that  in  his  celebration 
of  the  Mysteries  {i.e..  the  Eucharist)  he  used  only  water  (see 
Tertullian,  DeJqun.  Z5;  Hippolytus,  Phitos.,  8,  4,  t6  and  zo, 
z8;  Jerome  in  Amos  ii.  Z2  and  Iren.,  Adv.  Haer.,  i.  28,  ill.  33). 

•  Writings. — ^According  to  Eusebius,  Tatian  wrote  many  books 
(Hist.  Eccl.,  iv.  39):  of  these  the 'names  of  the  following  have 
survived: — (i)  Ilcpt  h^  (mentioned  in' Or.,  15):  (2)  II«p{ 6aiMivwr 
(mentioned  m  Or^  t6) ;  (3)  A6jot  rpit  roin  'EXX^vas ;  (4)  UpoffkruiiiYu^ 
ptPhlmr  (Eus.,  v.  13, 1 — a  quotation  from  Rhodon)  an  attempt  to  deal 
with  the  contradictions  to  be  found  in  the  Bible ;  (?  S)  Ilpdt  ivo- 
^itpmttkvout  rd  Tpds  9«oG  (mentioned  in  Or.,  40  as  a  book  which  Tatian 
intended  to  write,  but  there  is  no  evidence  that  he  carried  his  plan 
into  effect ;  (6)  IIcpI  noO  card  rdr  Zurrqpa  KaraprtotioZ  (Clem.  Alex., 
Strom,,  iii.  12,  80J;  (7)  The  Diatessaron;  (?  8)  a  recension  of  the 
Pauline  epistles  (Eus.,  Hist.  Eccl.,  iv.  39)  says  that  he  was  accused  of 
producing  a  turiu^pajru  of  the  epistles  so  as  to  smooth  the  grammar, 
and  in  Jerome's  preface  to  St  Raul's  Epistle  to  Titus  it  is  stated 
that  he  rejected  some  of  the  epistles,  but  not  that  to  Titus.  Of 
these  boola  only  two — the  Diatessaron  and  the  xpdt  niit  "EXX^ms 
are  still  extant. 

The  A6yot  rpdy  robs  "EXXiimv  (Otatio  ad  Craecos)  belongs  to 
Tatian's  Catholic  period.  He  has  the  double  purpose  fn  view  of 
exposing  the  weakness  of  the  pagan  view  of  the  universe  and  of 
commending  the  Christian  explanation.  For  the  former  purpose 
he  seems  to  have  nude  use  of  an  already  existent  book,  pernaps 
the  Te^wr  ^pa  of  Oenomaus  of  Gadara,  a  Syrian  who  wrote  m 
the  time  of  Hadrian.  The  same  soiiroe  seems  to  have  been  used 
by  Miaucius  Felix  and  Tertullian,  and  Eusebius  in  his  Praep, 
Evan.,  V.  19,  quotes  some  other  fragments  of  the  worie  of  Oenomaus. 
The  main  argument  employed  is  an  exposition  of  the  contradic* 
tions,  absurdities  and  immoralities  of  Greek  mythology.  A  special 
attack  is  made  on  the  doctrine  of  Fate  or  Necessity.  Tktian 
insists  that  man  is  a  free  agent:  that  his  sins  and  the  oonsequent 
evils  in  the  work!  ate  the  remit  ol  free  cboaoe,  and-  that  the  same 
free  choice  can  remedy  the  evil. 

His  positive  explanation  of  the  unrvene  is  rather  difficult  to 
follow.  He  lays  great  stress  on  the  Logos  doctrine;  alt  good  is 
to  be  found  in  union  with  the  Logos;  all  evil  b  in  oUtter  or  in 
"spirits  of  a  material  nature";  the  origin  of  evil  in  the  world 
seems  to  be  the  choice  of  the  latter  rather  than  of  the  former:  and 
redemption  consists  in  the  reverse  prtx^ess.  But  the  choke  or  evil 
was  not  made  only  by  man  but  by  angeb,  who  bv  their  evil  choice 
became  the  demoML  that  is»  the  gods  of  the  heathen  worid.  Both 
men  and  angels  will  be  judged  at  the  end  oi  the  world,  when  the 
good  will  receive  aAsin  the  immortality  which  was  lost  through 
sin,  and  the  wickea  will  receive  death  throuah  punishment  with 
immortality  (eirare^  btk  rifitd^ar  If  tf  sM^ta).    Tatian  docs  not  deny 


the  stories  of  the  Greek  mythology — indeed  he  ptotesiB  against 
any  attempt  to  allegorize  it — ^but  he  insists  that  these  stories  are 
the  record  of  the  deeds  of  demons  and  have  no  religious  value. 
The  truth  of  his  views  he  rests,  rather  strangely,  on  the  argument 
that  Moass,  the  writer  of  the  Pentateuch,  lived  long  t>cfore  Homer, 
whom  he  regards  as  the  earliest  Greek  religious  writer,  and  to  prove 
this  he  quotes  a  seiies  of  synchronisms,  which  were  made  use  of  bjf 
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Many  tiibmqar  lU  dirdiiQlmn»  iodudiilg  |>rob«bty  Julias  Afrkaaw. 
who  m  turn  was  used  by  £usebius. 

The  omissions  in  the  Oratio  are  even  more  remarkable  than  its 
statements.  There  is  at  the  most  not  more  than  an  allusion  to 
Christ,  who  is  never  meiltioned  by  name,  and  though  there  are 
frequaot  allusions  to  the  regaining  of  life,  which  is  aocooiplished  by 
union  with  the  Logos,  there  is  no  reference  to  the  doctnnes  of  the 
incarnation  or  of  the  atonement.  .     ^     . 

The  date  of  the  writing  of  the  Oratio  cannot  be  fixed  more 
accurately  than  that  it  was  before  165  and  probably  about  A.Dk  150. 
On  the  hypothesis  that  Tatian  remained  m  Rome  until  the  death 
of  Justin  It  must  have  been  written  there:  but  on  internal  evidence 
Hamack  thinks,  probabhr.correctJy,  that  it  was  written  in  Greece, 
perhaps  in  Athens,  and  Tatian  made  at  least  one  ioumey  outside 
Rome  before  Justin's  death  (cf.  TexU  und  Unlersuchunggn,  U.,  and 
Cksch.  d.  aUekr.  LitL,  Lc).  (K.  L.) 

TATRA  VOUMtAIJIS  (Hungarian  TarcMol)  or  the  High  Tatra, 
the  highest  groop  in  the  central  Carpathians,  and  the  central 
group  of  the  whole  Carpathian  system.  They  extend  between 
the  riven  Wacg,  Arva,  Dunajec  and  Poprad,  and  fonn  a  sharply 
defined  and  isolated  group,  rising  abruptly  like  a  gigantic  wall 
to  an  altitude  of  over  S400  it.  in  the  midst  of  a  high  plateau 
situated  2600  ft.  above  sea^Ievd.  The  TatcaMountniofr  extend 
through  the  Hungarian  coanties  of  Ljpt6  and  Scepes,  and  with 
their  northern  extremities  also  through  the  Austrian  crownland 
of  Galida,  and  have  a  langth  of  40  m.  and  a  width  vaiying 
between  9  and  15  m.  The  mean  altitude  is  between  6000  and 
7500  ft.  The  principal  peaks  an^-the  Ftan^Josef  or  Gerls- 
ford  (Hung.  Gerh€Mf€ivlCs^ies,  S737  ft.),  the  highest  in  the 
Carpathian  system;  the  Lomnits  (LMmioi-Cxtfcj,  8642  It); 
the  Eisthal  (Jigtdlgyi-CsikSf  8650  ft.);  the  Tatnspitse  or 
Hobe  Visoka  (8415  ft.);  the  Kesmark  (8926  ft.);  the  Meerau- 
genspitse  (TengerstevhCsiUs,  8210  ft.);  the  Schlagendorf 
iStaUH-CsUcSy  8050  ft.);  and  the  Kriv&n  (8190  ft.).  The 
principal  valleys,  which  lie  at  an  altitude  of  2600  to  3250  ft. 
above  sea-level,  and  present  some  of  the  wildest  scenery,  are^^ 
the  Kohlbach  Valley,  the  Felka  VaUey,  the  Valley  of  l^engsdorf, 
the  Javorina  Valley,  the  KotBna  Valley,  in  which  is  the  stalactite 
cavern  of  B^la,  and  the  Bidka  Valley.  One  of  the  character- 
tstics  of  the  Tatra  are  the  numerous  mountain  lakes  (112  in 
number),  called  by  the  people  "eyes  of  the  sea."  The  largest 
of  them  are  the  Lake  of  Csorha,  i*  the  southern  part  of  the 
group,  which  has  an  area  of  50  acres;  the  Grosser  Fiachsee 
in  the  Bidka  Valley;  and  the  WleHd  Staw,  with  an  area  of 
85  acres,  the  largest  of  the  Five  Polish  Lakes,  which  lie  in 
the  Roztoka  Valley. 

There  are  many  summer  resorts  in  the  Tatra  Mountains,  the 
most  frequented  being  Tatraffired  (German,  Sckmecks)^  three 
small  villages  situated  at  an  altitude  of  3250  ft.,  at  the  foot  of 
the  Schlagendorf  peak;  and  the  environs  of  the  Lake  of  Csorba, 
which  is  called  the"  Pcari  of  the  Tatra." 

TATTA.  or  Thato,  an  andent  town  of  British  India,  in  the 
Sind  province  of  Bombay,  7  m.  from  the  right  bank  of  the 
main  channel  of  the  Indus  and  13  m.  from  a  station  on  the 
Nonh-Westem  railway:  pop.  (1901)  10,783.  Taita  was  the 
capital  of  the  Samraa  dynasty  in  Lower  Sind  in  the  x6th  century, 
and  long  continued  to  be  the  centre  of  trade  in  the  country, 
to  which  it  sometimes  gave  its  name  in  early  European  travels. 
An  English  factory  was  established  here  in  1758,  but  with- 
drawn after  a  few  years.  There  arc  two  old  mosques,  decorated 
with  the  coloured  tiles  characteristic  of  Sind. 

TATTEESALL'S*  the  London  horse  auction  mart,  founded 
in  1766  by  Richard  Tattersall  (1724-1795),  who  had  been  stud 
groom  to  the  second  duke  of  Kingston.  The  first  premises 
occupied  were  near  Hyde  Park  Comer,  in  what  was  then  the 
outskirts  of  London.  Two  "  Subscription  rooms  "  were  re- 
served for  members  of  the  Jockey  Club,  and  they  became  the 
rendexvous  for  sporting  and  betting  men.  Among  the  famous 
dispersal  sales  conducted  by  "Old  Tatt"  were  those  of  the 
duke  of  Kingston's  stud  in  1774  and  of  the  stud  of  the  Prince 
of  Wales  (afterwards  George  IV.)  in  1786.  The  prince  often 
visited  Richard  Tattersall,  and  was  joint  proprietor  with  him 
of  the  Morning  Post  for  several  years.  He  was  succeeded  by 
bis  son,  Edmund  Tattersall  (1758-1810),  who  extended  the 
business  of  the  firm  to  France.     The  tfafrd  of  the  dynasty, 


Ricfaaid  Tattenall  iit^s-tSs^h  the  ddest  of  Edmund's  three 
sons,  became  head  of  the  finn  at  his  father's  death.  He  had 
his  grandfather's  ability  and  tact,  and  was  the  intimate  ol  the 
hest  sporting  men  of  his  time.  Another  Richard  Tattersall 
(1812-1870),  son  of  the  last,  then  took  command  of  the  busi- 
ness. His  great-gmndiather's  99>year  lease  having  eiqiired,  he 
moved  the  business  to  Knighlsbridge.  Richard  was  followed 
by  his  cousin,  Edmund  Tattersall  (18x6-1898),  and  he  by  his 
ddest  son,  Edmund  SomerviUe  Tattersall  (b.  1863). 

A  son  of  the  second  Richard  Tattersall,  George  Tattersall 
(X8Z7-X849),  was  a  well-known  sporting  artist.  In  1836  he 
compiled  a  guide  to  Tht  Lakgs  of  England  illustrated  with  forty- 
thtee  chaming  line  dmwiitgs,  and  be  showed  skill  as  an  architect 
by  building  the  Tattenall  stud  stables  at  Willesden.  His 
experience  in  this  and  shnilar  undertakings  led  hun  to  publish 
Sporting  ArckiUctnre  (x84x).  In  the  same  year,  under  the 
pseudonym  "Wildrake,"  be  published  Cracks  of  the  Day, 
describing  and  illustrating  sixtynfive  race-horses.  He  also  con- 
tributed fllusttations  to  the  Hunting  JUminiscenus  of  Nirorod 
(Chades  J.  Apperiey),  the  Book  ^  Sports  (1843)1  and  the  Nev 
S pouting  Ahnmack. 

TATTNALU  JOSIAH  (Z795-S87X),  American  naval  officer, 
-was  bom  near  Savannah,  and  was  educated  in  England.  He 
entered  the  United  States  navy  in  1812,  and  was  actively 
employed  tiU  the  beginning  of  the  Civil  War.  He  may  be 
said  to  have  gained  a  world«wide  reputation  by  his  use  of  the 
phrase  "  blood  is  thicker  than  water  "  to  justify  his  interven- 
tion on  behalf  of  the  British  squadron  engaged  in  the  operations 
against  the  Peiho  Forts.  Tattnall's»fla^p  the  Tooywan  had 
grounded  shortly  before,  and  had  been  hdped  off  by  the 
British  squadron.  He  was  in  the  Peiho  river  when  the  unsuc- 
cessful attack  of  the  a  5th  of  June  1859  was  made.  Tattnall 
not  only  brought  the  Tosywan  under  fire,  but  lent  the  aid  of 
his  boats  to  land  detachments  to  turn  the  Chinese  defences. 
When  the  Civil  War  began  he  took  the  side  of  the  Con- 
federacy. He  was  put  in  comnuuKl  of  its  naval  forces  when 
Franklin  Buchanan  resigned  after  he  was  wounded  in  the  action 
with  the  Federal  squadron  hi  Hampton  Roads.  The  Confederate 
States  Were  never  able  to  form  a  sea-going  squadron,  and  Tattnall 
had  no  chance  to  do  more  than  make  a  struggle  with  insuffident 
resources  on  its  rivers.   He  cUed  on  the  X4th  of  June  1871. 

TATTOO,  a  signal  given  by  beat  of  drum  and  call  of  bugle 
at  nightfall  for  soldiers  to  go  to  quarters  when  in  garrison  or 
to  tents  when  in  the  field.  The  earlier  word  Is  Uiptoo  or  tapiow, 
and  was  borrowed  from  Du.  taptoe;  the  phrase  de  taptos  slaan, 
to  close  the  taps,  and  the  paralld  Ger.  Zapfenstrtick,  UteralJ(y 
"  tap-stroke  "  XZapJ^  a  tap  of  a  cask),  show  that  it  meant 
originally  a  signal  that  the  "Ups"  or  public-houses  were 
closed  for  the  night. 

TATTOOING  (Tahitian,  tatu,  from  la,  mark),  the  practice  of 
decorating  the  skin,  by  cutting  or  puncturing,  with  various 
patterns  into  which  a  colouring  nuitter  is  introduced.  Though 
the  word  is  Polynesian,  the  custom  appears  to  have  been  almost 
universal,  but  tends  to  disappear  before  the  spread  of  dvilixa^ 
tion.  The  prohibition  to  the  Jews  (Lev.  xix.  28)  under  the 
Mosaic  Law  to  **  print  any  marks  "  upon  themsdves  is  believed 
to  have  reference  to  tattooing,  which  is  still  common  in  Arabia. 
The  North  and  South  American  Indians,  the  Chinese,  Japanese, 
Burmese,  all  tattoo.  The  origin  of  the  custom  Is  disputed.  It 
was  probably  at  first  for  purely  ornamental  purposes  and  with 
the  idea  of  attracting  the  opposite  sex.  The  discovery  in  the 
caves  of  Western  Europe  of  hollowed  stones  Which  had  been 
apparently  used  for  grinding  up  ochre  and  other  coloured  clays 
is  thought  evidence  that  prehistoric  man  painted  himself,  and 
tattooing  for  decorative  reasons  may  easily  date  back  to  the 
cave-dwellers.  The  modem  savage  paints  himself  as  a  protec- 
tion against  cold,  against  the  bites  of  insects  or  the  sun's  rays, 
and  most  of  all  to  give  himself  a  ferocious  appearance  in  battle, 
as  Caesar  relates  of  the  ancient  Britons.  Any  of  these  motives 
may  have  shared  in  originating  tattooing.  Subsequently  the 
practice  assumed  rdvgious  and  social  dgnificance,  varying 
wHh  the  country  and  acoording  to  the  age  at  which  k  was 
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performed.  Tlius  in  Pblynctift  it  is  begun  in  6r  aboot  tBe 
twelfth  ytar,  and  becomes  thus  a  mark  of  puberty;  while 
among  the  Arabs  and  the  Kabyks  of  Algeriainfants  are  tattooed 
by  their  mothers  for  simple  ornament  or  as  a  means  of  recog- 
nizing them.  The  American  Indians  bore  from  their  initiation 
at  puberty  the  marie  of  the  personal  or  tribal  Mem,  which  at 
once  represented  the  teOgious  side  of  their  life,  and  served  the 
practical  purpose  of  enabling  them  to  be  known  by  friendly 
tribes.  AJnong  the  AustraBans  tattooing  served  as  a  mark  of 
adoption  into  the  family  or  tribe,  the  distinctive  emblem  or 
kobong  being  scarred  on  the  thighs. 

Tattooing  is  regarded,  too,  as  a  mark  of  courage.  A  Kaffir 
who  has  been  a  successful  warrior  has  the  privilege  of  making 
a  long  incision  in  his  thigh,  which  is  rubbed  with  cinders  until 
sufficiently  discoloured.  Elsewhere  tattooing  is  a  sign  of  mourn- 
ing, deep  and  numerous  cuts  being  made  on  face,  breast  and 
limbs.  Among  the  Pijians  and  Eskimos  the  untattooed  were 
regarded  as  risking  their  happiness  in  the  future  worid.  Some 
of  the  most  remarkable  examples  of  tattooing  are  those  to  he 
found  among  the  Laos,  whose  stomachs,  thighs,  legs  and  breasts 
are  often  completely  covered  with  fantastic  aninaal  figures  hkc 
those  on  Buddhistic  monuments. 

The  rudest  form  of  tattooing  is  that  practised  specially  by 
the  Australians  and  some  tribn  of  negroes.  It  consists  in 
cutting  gashes,  arranged  in  patterns,  on  the  skin  and  filling 
the  wounds  with  clay  so  as  to  form  raised  scars.  This  tattooing 
by  scarring  as  compared  with  the  more  common  mode  of  prick- 
ing is,  as  a  general  rule,  c<mfined  to  the  black  races.  Light- 
skinned  races  tattoo,  while  dark  practise  scarring.  In  Poly- 
nesia the  art  of  tattooing  reached  its  highest  periecUon.  In 
the  Marquesas  group  of  islands,  for  example,  the  men  were 
tattooed  all  over,  even  to  the  fingers  and  toes  and  crown  of 
the  head,  and  as  each  operation  took  from  thxee  to  six  months, 
beginning  at  virility,  a  man  must  have  been  nearly  thirty  before 
his  body  was  completely  covered.  In  New  Zealand  the  face 
was  the  part  most  tattooed,  and  Maori  .heads  so  decorated  were 
at  one  time  in  much  request  for  European  museums,  but  they 
are  no  longer  obtainable  in  the  cdony.  In  JapaUf  where  it 
became  a  high  art,  tattooing  was  neither  ceremonial  nor  ^m- 
bolical.  It  was  in  lieu  of  clothing,  and  only  on  those  parts  of 
the  body  usually  covered  in  civilized  countries,  and  in  the  case 
of  those  only  who,  like  the  jinrikisha-meb,  work  half  naked. 
The  colours  used  are  black,  which  appears  blue,  made  frqim 
Indian  ink,  and  different  tints  of  ted  obtained  from  cinnabar. 
Fine  sewing-needles,  eight,  twelve,  twenty  or  more,  fixed  together 
in  a  piece  of  wood,  are  used.  A  dever  tattooer  can  cover  the 
stomach  or  back  in  a  day.  As  soon  as  the  picture  is  complete, 
the  patient  is  bathed  in  hot  water.  The  Ainus,  on  the  other 
hand,  tattoo  only  the  exposed  parts  of  the  body,  the  women, 
unlike  th^  Japanese,  being  frequently  patients.  The  tfittooing 
instruments  used  in  Polynesia  consisted  of  pieces  of  sharpened 
bone  fastened  into  a  handle,  with  their  edges  cut  into  teeth. 
These  were  dipped  into  a  solution  of  charcoal  and  then  driven 
into  the  skin  by  smart  blows  with  a  malkt.  During  the  opera- 
tion, assistants,  usually  female  relatives,  drowned  the  cries  of 
the  sufferer  with  songs- and  the  beating  of  drums. 

Under  the  influence  of  civilization  tattooing  is  losing    its 

ethnological  character,  and  has  become,  in  Europe  at  least,  an 

eccentricity  of  soldiers  and  sailon  and  of  many  among  the 

lower  and  often  criminal  classes  of  the  great  cities.    Among 

eight    hundred    convicted  French    soldiers  Lacassagne  found 

40  per  cent,  tattooed.    In  the  British  army  tJU  1879  the  letters 

D.  and  B.  C.  for  Deserter  and  Bad  Character  were  tattooed  with 

needles  and  Indian  ink;  and  tattooing  has  often  been  used  to 

identify  criminals  and  slaves. 

See  Lacassasne.  I^s  Tatoua^s  (Paris,  iSSi);  General  Kobley. 
Moko  or  Moon  TaUooing  (1996). 

TAUCHiilTZ,  the  nante  of  a  family  of  German  printers  and 
publishers.  Karl  Christoph  Traugott  Tauchnitz  (i76i-i$36), 
bom  at  Grossbardau  near  Grinuna,  Saxony,  established  a  print- 
ing business  in  Leipzig  in  1796  and  a  publishing  house  in  1798. 
He  specUised  on  the  publicatiea  of  dictionaries^  Bibles  and 


stereotyped  edilioiis  of  the  Greek  and  Rottuui  dasaks.    Tie 

business  was  carried  on  by  his  son,  Karl  Christian  Fhillipp 
Tauchnitz  (1798-1884),  until  1865,  ^1^6°  the  business  was  sold 
to  O.  Holtze.  He  left  large  sums  to  the  dty  of  Leipzig  for  pliJlan- 
thropic  purposes.  Christian  Bemhard,  Freiherr  von  Tauchnits 
(r8i6-i895),  the  founder  of  the  existing  firm  of  Bemhard 
Tauchnitz,  was  the  nephew  c^  the  first-mentioned.  His  printing 
and  puUIshing  firm  was  started  at  l<eipzig  In  1837.  The  Libraiy 
of  British  and  American  Authors,  so  familiar  to  travellers  on  the 
continent  of  Europe,  was  begun  in  1841.  In  1908  the  collection 
numbered  over  4000  volumes.  In  1868  he  began  the  CoUection 
of  German  Authors,  foUowedin  1886  by  the  Students*  TauchniU 
editions  In  x86o  he  was  ennobled  with  the  title  of  Freiherr 
(Baron),  and  hi  1877  was  made  a  life  memba:  of  the  Saxon 
ijpper  Chamber.  From  1866  to  1895  he  was  British  Onanl- 
General  for  the  kingdom  and  duchies  of  Saxony.  He  was 
succeeded  in  the  business  by  his  son.  Christian  Karl  Bejnhaid, 
Freihexr  von  Tauchnitz. 

TAULANTIl,  in  andent  geograpby,  an  lUyrian  people  in  the 
neighbourhood  of  Epedanuuis  (Thuc.  L  24).  They  were  origin- 
ally powerful  and  mdependent,  ohder  their  own  kings.  One  of 
these  was  Glaudas,  who  fought  against  AJeiomder  the  Great, 
and  placed  Pyrrhus,  the  infaiit  king  of  Epirus,  whom  he  had 
refused  to  sunender  to  Cassander,  upon  the  throne  (Plutarch, 
Pyrrhus,  3).  Later  the  Taulantii  fdl  under  the  sway  of  the 
kings  of  Illyiia,  and  ndien  the  Romans  were  carrying  on  war 
against  the  lUyrian  queen,  Teuta,  they  were  unimportant. 

TAULER,  JOHANN  (c*  z3co>X36i),  German  mystic,  was  bom 
about  the  year  1300  in  Strassburgt  and  was  educated  at  the 
Dominican  convent  in  that,  dty,  where  Meister  Eckhart,  who 
greatly  influenced  him,  was  professor  of  theology  (13x2-1330) 
in  the  monastery  school.  From  Strassburg  he  went  to  the 
Dominlqia  college  of  Cologne,  and  perhaps  to  St  James's 
College,  Paris,  idtimately  returning  to  Strassburg.  In  1324 
Strassburg  with  other  cities  was  placed  under  a  papal  interdict. 
Legend  says  that  Tauler  neverthdcss  continued  to  perfonn 
religious  services  for  the  people,  but  though  there  may  be  a 
germ  oi  historical  truth  in  this  stocy,  it  is  probably  due  to  the 
desire  of  the  x6th-oentucy  Reformers  to  enroll  the  famous 
preachers  of  the  middle  ages  among  their  forerunners.  In 
X338-1339  Tauler  was  in  Basd,  then  the  headquarters  of  the 
**  Friends  of  God "  (aee  Mysticism),  and  was  brought  into 
intimate  relations  with  the  members  of  ihat  pious  mystical 
fellowship.  Strassbozg,  however,  remained  his  headquailers. 
The  Black  Death  came  to  that  dty  in  1348,  and  it  is  said 
that,  when  the  dty  was  deserted  by  all  who  could  leave  it, 
Tauler  remained  at  his  post,  encouraging  fay  sermons  and 
personal  visitations  his  terror-stricken  fellow'Cltizens.  His  cor- 
lespondence  with  distinguished  members  of  the  GoUcsJreunde^ 
tapea^My  with  Margaretha  Ebner,  and  the  fame  of  his  preach- 
ing and  other  work  in  Strassburg,  had  made  him  known 
throughout  a  wide  drdc.  He  died  on  the  x6lh  of  June  1361. 

The  welNknOwn  story  of  Tauler's  conversion  and  disdpline 
by  "  the  Friend  of  God  from  the  Obcrland  "  (see  Nicholas  of 
Basel)  qmnot  be  regarded  as  historical.  Tauler's  sermons  ate 
among  the  noblest  in  the  German  language.  They  are  not  so 
emotional  as  Suso's,  nor  so  speculative  as  £ckhart%  but  they 
are  intensely  practical,    and  touch  on  all  sides  the  deeper 

problems  of  the  moral  and  spiritual  life. 

Tauler's  sermons  were  printed  first  at  Leipxtg  In  I498,  and  re- 
printed with  additions  from  Eckhart  and  others  at  Basel  (1539) 
and  at  Cologne  (1543).  There  is  a  modern  edition  by  Julius 
Hamfoerger  (Franidort,  1864)*  and  R.  H.  Hutton  published  Tauler's 
Sermons  for  Festivals  uoaer  the  title  of  The  Inner  Way.  See 
Denifle.  Das  Buck  von  geisUicher  Armulh  (Strassburg,  1877);  Cart 
Schmidt,  Johann  TauUrvon  Strasstmrg  (Hamburg.  I841);  S.  Wink- 
worth,  Tauler's  Life  and  Sermons  fLondon.  1857);  R.  A.  Vaughan. 
Hours  mth  Iks  Mystics,  3rd  ed..  vol.  i.  pp.  21^307 ;  Preger's  Ceseh. 
derdeutschen  Uvstik  im  MiiUlalter,  vol  iii.;  W.  R.  W.  ChrisHan 
Mysticism:  R.  M.  Jones,  Studies  in  Mystical  Religion  (1909). 

TAWQ-HYU  the  'headquarters  of  the  superintendent  and 
political  officer,  southern  Shan  States,  Burma,  It  is  situated 
in  96"  58'  £.  and  20"  47'  N,,  at  an  altitude  of  about  5000  ft.,  in 
a  depressed  i^teau  00  the  crest  of  the  Sintaung  bills.    It  is  la 
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tla  fUteol  VvMiMei  105  bl'Iiobi  Tttati  uShny  ttetiofton  the 
RftBgooft-lCtiidalay  nitmy,  with  whicb  it  is  oonnectcd  by  a 
cait-road.  The  civil  statioa  dates  fnm  1894,  nhea  thcfe  were 
-only  ft  few  Tftmgthu  huts  on  the  site.  Then  wtee  in  1906 
apwards  of  a  thousand  houMS,  many  of  them  substantially 
biiilt  of  brick.  Since  1906  the  southern  Shan  States  have  been 
gsitfeoiied  by  military  police,  whose  headquartem  aie  in  Taun^- 
gyL  The  statioa  is  to  a  considerable  extent  a  oommerdsi  dep6c 
for  the  oountiy  behind,  and  tiKic  are  many  univenid  supply 
shops  of  most  nsttftnaliriw  (except  Brit]ahh-*Austiian,  Chinese 
and  Indian.  The  five-day  baxsar  is  the  tzadtng  place  of  the 
natives  of  the  country.  A'  special  quarter  contains  the  tem- 
porary lesidences  of  the  chiefs  when  they  visit  headquarters, 
and  there  b  a  school  for  their  sons..^  An  orchard  for  eaperi- 
mental  cultivation  has  met  with  considerable  snooess.  The 
average  shade  maximnm  tempemtuse  is  84" ;  the  minimmn  39*. 
TAIWION,  HOiaY  LABOUCHERS;  Baxon  (1798-1B69), 
Englidi  pelitidan,  came  of  a  French  Huguenot  family,  whidh, 
on  leaving  France,  settled  in  HoQand.  His  father,  Peter 
Caesar  Labouchere,  merchant^  was  a  partner  in  the  wealthy 
Amsterdam  banking  firm  of  Hope  k  Company;^  be  went  to 
live  in  England,  and  maztieda  daughter  of  Sir  Frauds  Baring. 
Henry  was  his  dder  son,  while  a  younger  son,  John,  was  the 
father  of  the  later  well-known  Radical  member  of  pariiament 
and  psKvrietor  ot  Trmtk,  Henxy  Labouchere  (b.  .1831).  He  was 
educated  at  Winchester  and  Christ  Church,  Oxford,  and  entered 
the  House  of  Commons  as  a  Whig  in  zsa6.  From  rSjo  to  1858 
he  sat  for  Taunton,  Somerset.  After  filling  tvrious  minor 
offices,  he  became  president  of  the  Board  of  Trade  in  1839-41; 
and  in  1846  be  was  chief  secretary  fat  Ireland.  In  i847->52 
be  was  again  president  of  the  Board  of  Trade,  and  from  185$ 
to  1858  secretary  of  state  for  the  cdonies.  In  1859  he  was 
created  Baron  Taunton,  but  on  his  deaths  on  the  Z3U1  of  July 
1869,  the  title  became  extinct. 

,  TAUKTOll,  a  munldpal  and  pailiamentaiy  borough  and 
market  town  of  Somersetshire,  England,  on  the  river  Tone, 
163  m.  W.  by  S.  of  London  by  the  Great  Western  railway. 
Top.  (1901)  91,087.  Standing  in  the  beautiful  valley  of 
Taunton  Dene,  the  town  is  chiefly  built  on  the  south  side  of 
the  river.  Its  three  main  streets,  broad  and  reguhur,  converge 
upon  a  triangular  space  called  the  Parade,  where  there  Is  a 
maifcet  cross.  The  paiish  church  of  St  Mary  Magdalene  is 
one  of  the  finest  and  largest  Perpendicular  diuicbes  in  Enghmd. 
Remnants  of  Norman  work  are  preserved  in  the  chancel  arch, 
and  of  Early  EngMsh  work  in  Oib  north  aisles  and  transepts. 
The  tower,  noteworthy  for  its  union  of  elaborate  ornament 
and  li^tneas  of  effect,  esoeeds  150  ft.  in  height.  There  are 
double  aisles  on  each  side  of  the  nave,  and  the  whole  interior 
Is  adminble  in  its  harmony  of  design  and  colour.  Little  is 
left  of  an  Austin  priory  established  in  the  reign  of  Henry  L 
t^  WIHiam  Giffard,  bishop  of  Winchester,  who  also  built  the 
castle,  now  a  museum  for  prehistoiic,  Roman  and  medieval 
antiquities.  Taunton  castle,  though  Urgdy  rebuilt  in  1496, 
embodies  the  remains  of  a  t«ry  early  fortress,  whik  its  wiedDs 
and  keep  date  from  Uie  xath  century,  its  towers  and  gatehouses 
from  the  13th  or  14th.  At  the  Rcstoratkii  it  was  dismantled 
and  ib  moat  fiDed  ui.  Among  the  schools  is  a  grsmmar  school 
founded  in  153s  by  Ricfaaid  Fox,  bishop  of  Winchester.  There 
are  abo  public  gardens,  assembly  rooms,  almshouses,  a  town 
hall,  market  hall,  a  hospital  founded  hk  1819  to  oommemorate 
the  Jubilee  of  George  III.,  and  a  sl^  hall  wmtahifag  a  series 
of  marUe  busts  representing,  among  Other  Somerset  worthies, 
Admiral  Bfadce,  John  Lodie  thephadtophcr,  the  Puritan  leader 
Pym,  Bishop  Ken,  and  Speke  the  African  explorer.  The  local 
industfies  are  sQk,  linen  and  glove  manufactures,  iron  and  brass 
founding,  coadibuildlng,  cabinetmaUng,  making  <nd  bnewfaig; 
while  Taunton  Dene  is  famous  as  a  rich  sgri«ltural  diitcict. 

■The  AntHlerdam  Hopes  wcfe  dcoeended  fiom  Hemy  Hop^  sou 
of  a'ScoCtlah  merchant,  and  younar  brother  of  Sir  Thoiaaa  Hon 
(d.  1646),  the  famous  Scottiui  lord-advocata,  anoeator  of  the  earb 
•  *•  '  ^  .  .n.L --X     Amont  his  descen- 
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of  Hopetoun  (maraneM  of  Unlithgow.  £.0^.  Amonff  1 
danto  was  Thomas  Hope  (C770-1831),  famer  of  A.  J.  B. 
Hope  (i8ao-l887).  poGddan  and 


Ihe  parllaamtaiy  borough  of  Taunton  returns  one  member. 
The  town  is  governed  by  a  mayor,  six  aldermen  and  eighteen 
coundlloBS.    Area,  1393  acres. 

•There  was  pediaps  a  Romano-British  village  near  the  suburb 
of  Holway,  and  Taunton  (Tantun,  Tantone,  Tauntooe)  was  a 
place  of  considerable  iAiportanoo  m  Sazon  times.  King  Ine 
threw  up  an  earthen  cattle  here  about  700,  and  a  monastery 
was  founded  before  904.  The  bishops  of  Winchester  owned 
the  manor,  .and  obtained  the  first  charter  for  their  "  men  of 
Taunton  "  from  King  Edward  in  904,  fredng  them  from  all 
royal  and  county  tribute.  At  some  time  before  the  Domesday 
Survey  Taunton  had  become  a  borough  with  very  considerable 
privileges,  govoned  by  a  portreeve  appointed  by  the  bishops. 
It  did  not  obtain  a  cluuter  of  incorporation  until  that  of  1627, 
which  itas  renewed  in  1677.  The  cocporation  existed  until 
i793f  ^'hen  the  charter  lapaed  owing  to  vacancies  in  the  number 
of-  the  ooiporate  body,  and  Taunton  was  not  reincorporated 
until  1877.  -Parliamentary  represenUtion  began  in  1299^  and 
two  kMmbem  were  returned  until  1885.  A  fair  on  the  7th  of . 
July  was  heU  under  a  charter  of  1256,  and  there  are  now  two 
fain  yearly,  on  the  17th  of  Jane  and  the  7th  of  July.  The 
Satutday  madtet  for  the  sale  of  com,  cattle  and  provisions 
datesfrombefiosetheGonqttest.  There  iaaboasmaOer  market  on 
Wednesdays.  The  medieval  fairs  and  markets  of  Taunton  were 
celebrated  for  the  sale  of  woollen  cloth  called  ''Tauntons"  made 
inthetown.  On  the  decline  of  the  west  of  England  woollen  indus- 
try, siU>wieaviiig  was  intioduoed  at  the  end  of  the  18th  century. 

See  YitltHa  CamOy  S4slery,  Smenti;  Touhnen's  History  4if 
TMoUm,  edited  liy  James  Savage  (1830). 

VAUROKt  ^  dty  and  one  of  the  oounty-«eats  of  Bristol 
oonaty,  Massachusetts,  UJ5A.,  at  the  head  of  ocean  navigation 
on  tlm  Tamton  river,  17  m.  above  its. mouth,  about  35  m.  S.  of 
Boston,  and  about  14  ib*  N.  of  FsU  River.  Pop.  (1890)  S5r448; 
(19^  31,036,  of  whom  •9140  were  foneignp-bom,  2844  bemg 
Irish,  -2366  FtendKCanadiaas,  1144  English,  and  8or  Englisb- 
Canadtans;  (1910,  U.S.  census)  34,259^  Taunton  is '-served 
by  the  New  Yoric,  New  Hkvea  k  Hartford  railroad  (Old  Colony 
Branch)  and  by  interorban  deetiic  railways  connecting  with 
Fall  River,  New  Bedford,  PeovUaaoe  and  Boston.  The. 
channd  of  the  Taunton  river  has  been  deepened  and  widened 
by  the  Federal  govcoment,  and  in  1910  vosela  of  zi  ft.  draft 
could  reach  the  eity  at  high  water  (mean  range  of  tide  at 
Taunton,  3*4  ft).  Within  the  ootporaU  hmiu  of.  the  dly, 
which  haa  a  land  area  of  44*23  sq.  m.,  there  are  six  villagca-* 
Hopewell,  BritanniavOle,  Oakland,  Whittenton,  East  Taunton 
and  the  Weir.  TabnUm  (Sreen,  a  rectangular  stretch  of  land 
fringed  with  lofty  dais,  the  "  common  '*  of  the  New  England 
town,  abottt  which  b  the  business  portion  of  the  modem  dty, 
b  I  m.  from  the  Weir,  the  port  of  the  dty. 

The  dty  contains  interesting  spiecimens  of  colonial  or  early 
i9th-oentury  archltectuie.  Among  the  modem  public  buildings 
are  the  handsome  granite  Ounty  Court  House  (1895),  isdng  the 
Green,  the  Public  library  building  (ffvtn.  by  Andrew  Carnegie), 
the  reentry  building,  the  •county  gaol,  the  dty  hall,  the  post 
office,  an  old  ladiea'  home,  an  emergency  hospital,  the  Morton 
Hoiphal,  occupying  the  fine  old  residence  of  (jovemoc  Marcua 
Morton,  and  the  Y.1&.CJL  building.  The  Bristol  County  Law 
Lihraiy  and  Old  Cobny  Hlstori^  Society  (incorporated  in 
X833  and  organised  in  1854)  poaoess  valuable  collectionsof  books, 
and  the  latter  has  a  collection  of  portraits  and  antiquities. 
Bristol  Academy  (i79s$  non  sfrtsriim)  b  a  well-known  pca> 
paratory  school,  and  there  b  abo  a  commercial  school— the 
Bristol  (bounty  Businem  College.  At  Norton  (pop:  in  1910^ 
2544),  directly  N.  of  Taunton,  and  formerly  within  its  boundarbs, 
b  Wheaton  Seminary  (18134)  for  girls.  Among  social  dubs  are 
the  Wfaithvop  Qub,  the  Bristol  Qub,  the  Taunton  Boat  Club, 
the  Yacht  Qub,  and  the  Country  Club.  A  good  water-supply, 
owned  by  the  dty,  b  obtaiited  from  neighbouring  lakes  and 
ponds,  along  the  shores  of  which  are  many  summer  cottages. 
Taunton  was  one  of  the  first  dties  in  the  United  States  to  own 
and  opesata  iu  own  electric  lighting  plant,  which  it  acquired 
freautpiiwatlacstpnrifkwi  hi  1897.   lu  iodjistrial  iooiportancs 
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htgui  with  the  tthtblidhmeiit  of  Iroawoila  in  1656;  the  plant 
then  opened  oontinoed  in  active  opetation  for  about  aas  yean. 
Brick-making  and  shipbuilding  wex«  two  of  the  oily  induatriea; 
the  latter,  fotmeriy  very  important,  lias  now  been  abandoned. 
The  manufactures  to-day  are  eitensive  and  varied.  The 
aggregate  value  of  the  factory  product  in  1905  was  $13,644,586, 
an  increase  of  18*3  per  cent,  over  that  of  1900.  Of  this  amount 
the  value  of  the  cotton  manufactured  was  |6,i4X,598-,  or,45  per 
cent,  of  the  whole.  Herring  fisheries  give  occupation  during 
a  part  of  the  year  to  a  oonsidenble  number  of  workers. 
Taunton  has  a  prosperous:  jobbing  trade,  and  krge  shipping 
Interests,  the  ooastwise  trade  being  particularly  important. 

Taunton  was  founded  in  1638,  when  the  territory  was  pur- 
chased fiR>m  Massasoit  by  settlers  from  the  Massachusetts  Bay 
Colony,  and  became  the  frontier  town  of  Pljrmouth  Colony. 
Myks  Standish  waa  engaged  on  the  original  survey.  But  there 
had  been  earlier  settlers  in  the  region— at  **Tectiaitt" 
(Titicut),  which  hiter  became  part  of  TUunton.  The  settlement 
at  Taunton  was  at  first  known  as  Cohannet,  but  the  present 
name-— from  Taunton,  Somerset,  England«  the  home  of  many 
of  the  settlers-— was  soon  adopted,  llie  town  was  incorporated 
in  1639.  In  1671  it  was  the  scene  of  a  meetiAg  between  Gov. 
Thomas  Prince  and  King  Philip,  at  which  a  treaty  was  drawn 
up.  During  King  Philip's  War,  Taunton  was  a  base  of  opera- 
tions for  Plymouth  Colony  troops  under  Gov.  Josiah  Winslow. 
In  x686  Taunton  was  one  of  the  towns  which  n^used  to  comply 
with  Sir  Edmund  Andn»*s  demands  for  a  tax  levy.  For  some 
years  Thomas  Coram,  the  philanthropist  and  founder  of  the 
London  Foundling  Hospital,  was  engaged  in  the  shipbuilding 
industry  here.  In  1774,  after  the  passage  of  the  Bdston  Port 
Bill,  the  people  of  Taunton  showed  their  sympathy  for  Boston 
by  raising  on  the  Green  a  red  flag  on  which  were  inscribed  the 
words  "Liberty  and  Union."  The  leader  of  the  patriotic 
party  at  this  time  was  Robert  Treat  Paine,  to  whose  memory  a 
bronse  statue  has  been  erected.'  During  Shays's  rebellion  the 
Taunton  court-house  was  twice  besieged  by  insurgents,  who  were 
each  time  dispersed  through  the  resolute  action  and  firmness 
of  Gen.  David  Cobb,  one  of  the  judges.  The  went  is  oommemo-. 
rated  by  a  tablet  on  Taunton  Green.  In  Berkley,  which  until 
X73S  ^ns  a  part  of  Dighton  (Taunton  South  Purchase,  separated 
from  Taunton  in  1712),  is  the  famous  Dighton  Rock,  with  in- 
scriptions long  erroneously  supposed  to  have  been  made  by 
Norse  discoverers  of  America,  but  now  known  to  be  the  work 
of  Indians.  Taunton  was  chartered  as  a  dty  in  1864.  In 
1909  a  new  dty  charter  was  adopted,  under  which  the  mayor 
and  nine  coundlmen  (elected  at  large)  were  the  only  dty  officers 
dccted  at  any  city  election,  candidates  for  these  offices  are 
nominated  by  petition;  the  mayor  appointa,  subject  to  the 
approval  of  the  council,  a  chief  of  police  and  a  dty  solidtor. 

Sec  S.  H.  Emery,  History  of  TautUon  from  its  SettUmeiU  h  the 
Freseta  Time  (Syracuse.  N.Y.,  1893);  D.  H.  Kurd,  HisUfry  of  Bristol 
County  (PUladelpiiia,  1883) :  Quarkr  liiUtrmial  CoUbraUon  (Tauatoo, 
1889). 

TAUlfUS,  a  wooded  mountain  tango  of  Germany  in  the 
Prussian  province  of  Hesse-Naassn  and  the  grand*<iuchy  of 
Hesse-Darmstadt.  It  lies  between  the  lUiine  and  the  Main 
on  the  S.  and  the  Lahn  on  the  N.,  and  stretches  some  55  m.  £. 
and  W.  Its  southern  slopes  sUxrI  s  to  10  m.  back  from  the 
Main,  but  Jeave  only  a  very  narrow  ftrip  of  low  ground  alongside 
the  Rhine,  and  from  Bingen  downwards  they  overhang  it  with 
predpitous  crags,  many  of  which  are  crowned  with  picturesque 
ruins.  It  has  an  average  elevation  of  1500  ft.  The  loftiest 
peaks  occur  in  the  east,  where  theimposing  duster  o£  Gnaser 
Feldberg  (2887  ft.),  Kldner  Peldbeig  (97x4  ft-T  and  AhkAnig 
(26x8  ft.)  dominate  the  Wetteran  and  the  vaUey  of  the  Main. 
Above  the  Rhdngan,  or  the  slopes  which  stretdi  down  to  the 
Rhine  between  Biebrich  and  Bingen,  the  altitude  avtagea 
1500  to  <7oo  ft.  The  geological  core  of  the  system  consists  of 
primitive  argillaceous  schists,  capped  by  quartaite  and  broken 
throu^  in  places  by  basalt.  On  the  northern  side,  which  aiaks 
on  the  whole  gently  towards  the  Lahn,  the  greywneke  fonaation 
attains  a  €6Midemble  devebfMnsat.    The  Ulls  an 


everywhere  well  wooded,  the  pvedoodnanft  titas  hdng  fits  mid 
beedies.  The  lower  slopes  are,  wherever  pos9tble,phuited  with 
vineyards,  orchards  and  chestnut  and  almond  groves.  The 
vineyards  of  the  Rhdngau  are  q>eciafly  famous,  and  yidd 
brands  of  wine~«.f .  Johannisbeiger,  Stdnbeiger,  ROdesheiiBer, 
Marcobrunner,  Hochheimer,  Rauenthaler,  AasmannShftoser« 
and  othecs--which  enjoy  the  highest  reputation  •■""■^  the 
vintages  of  Germany.  The  Taunus  is  also  famous  for  the 
number  and  efficacy  of  its  mineral  springs,  which  anmialfy 
attract  thousands  of  visitors  to  the  odebmted  apu  of  Wiesbaden, 
Homburg,  Ems,  Schlangenbad,  Schwalbach,  Soden  and 
Nanhdm,  while  the  waters  of  Sdtecs  and  other  springs  are 
exported  in  large  quantity.  Hie  sheltered  position  and  warm 
climate  have  led  abo  to  the  establishment  of  the  health  resorts 
of  Falkenstein  (1875)  and  Schmitten,  and  of  touist  centres  at . 
KOnigstein,  Cronberg  and  Ober  UrseL 

Above  Falkenctdn  stand  the  ruins  of  the  ancestral  castle  of 
Kooo,  the  powerful  archbishop  of  Trier:  above  KOiugttein  are  the 
renains  of  a  foreran  of  like  name,  tonneriy  belongiog  to  the 
electors  of  Mains,  and  destroyed  by  the  French  in  1796;  oa 
AltkSnifl;  are  two  concentric  lines  of  pre-Roman  foitiiications,  45S7 
and  2983  ft.  in  drcumferenoe.  Interest  also  attaches  (0  tlie  ooce' 
celebrawd  Cisteidan  abbey  of  EberlMch,  founded  in  11 16;  to, 
EkviUe.  a  favourite  lettdence  of  the  aichbishops  of  Mainz  in  the 
14th  and  15th  centuries;  and  to  the  family  scats  of  Eppstetn, 
Katzenelnbosen  and  Scharfenstein. 

The  chief  historical  monument  of  this  rwlon  is  the  Saalbuii;»  an 
andent  Roman  fort  serving  as  a  centre  at  communications  along 
the  limos  or  fortified  frontier4ine  drawn  from  Rhine  to  Main  ty 
Domitian  (see  Limes  Gbrmanicds).  The  excavations,  which  were 
begun  in  1868,  have  revealed  four  different  encampments,  the 
earliest  of  which  perhaps  dates  back  to  the  time  oT  the  cariiest 
Roman  conquest.  The  remains  now  visilsle  are  an  excellent  type 
of  the  solidly  constnicted  permanent  camps  of  the  middle  impoial 
period  (about  a.d.  200).  Elaborate  restorations  have  been  under^ 
taken,  and  the  minor  remains  have  been  housed  since  1904  in  the 
reconstructed  praOorium  or  headauarters.  An  dectric  tram  con- 
nects the  Saalburg  with  Horobuiv  (distance  4  m.). 

Forty  miles  Co  uie  west  of  the  Saalburg  there  is  a  modem  natiomd 
monument,  the  colossal  figure  of  Germania,  which  stands  on  a  bold  * 
spur  of  the  Taunus  740  fL  above  the  Rhine.  It  was  erected  in  1883 
to  commemorate  the  War  of  1870--7T  and  the  re-creation  of  the 
German  empire  in  the  latter  year.  The  steep  crags  of  the  western 
end  of  the  Taunus,  where  they  abut  upon  the  Rnine,  are  rich  in 
the  romantic  associations  of 'the  great  river.  Here  are  the  rock 
of  the  siren  Lurid  or  Lorelei:  the  old  castles  of  Stahtcck  and 
Pfalz,  which  belonged  to  the  Counts  Palatine  of  the  Rhine;  and 
the  quaint  medieval  towns  of  Caub  and  St  Goarshausen.  Sdiloss 
Frieoridishof .  at  Uie  foot  of  the  Feldbeig  and  Alttonia,  immediatdy 
north  of  Kronbeig,  was  built  in  1889-97  by  the  widowed  empress 
Frederick,  and  is  the  place  where  she  died  in  looi.  The  railway 
from  Frankfort-on-Main  to  Obcriahnstdn  skirts  the  south  and  west 
foot  of  the  range,  that  from  Frankfort  to  Cassd  tiie  eastern  side» 
while  the  line  from  Wieri)adea  and  HAchat  to  Limburg  intcraects  it 
from  south  to  north*  , 

See  DU  HotictteUen  des  Taunus  (published  by  Grossmann,  Vl^es- 
baden,  1887) :  Sievere,  Zur  Kennlnts  des  Taunus  (Stutbnrt,  1891), 
and  the  Taunus  Club's  Guide  Uth  ed.  Frankfort>on*Maia,  1905). 
For  the  Saalburg  see  L.  Jaoobi,  Das  RthMorkastdl  Soaiburi  (a  vols., 
Hombuig,  1897);  also  a  sooail  guide  by  the  same  author  (srd  ed. 
Hombuig,  1907). 

TAUPO,  a  township  of  East  Taupo  county,  New  Zealand,  in 
the  south-west  of  the  Hot  Spring  distria  of  North  Island.  It 
attracts  many  visiton  both  as  a  health  resort  and  on  account 
of  the  magnificent  scenery  and  remarkable  volcanic  phenomena 
of  the  surrounding  district.  It  lies  on  the  north-east  shore  of 
lake  Taupo,  the  largest  lake  in  the  island,  having  an  extreme 
length  of  a6  m.  and  a  shore^line,  not  counting  minor  indenta- 
tiras,  of  about  xoo  m.,  and  lying  1200  ft.  above  aea-IeveL  The 
river  WaikaUs  which  reaches  the  west  coast  not  far  from 
Mamikau  &rbottr  near  Auckland,  here  leaves  the  lake.  Tho 
district  abounda  in  gqysers,  springs,  mud  volcanoes  and  other 
phenomena;  some  of  the  waters  have  petrifying  powers,  and 
some  of  the  springs  are  vividly  coloured.  On  the  road  running 
M.Ek  to  Rstonia  (56  m.)  are  the  resorts  of  Wdrakd  (7  m.)  axid 
Ateamuri  (ji  m.).  Lake  Taupo  is  finely  situated,  hills  rising 
over  aoeoft.  imniediatdy  from  the  shoies,  wUk  the  mountains 
of  Tongariro,  Nganruhoe,  an  active  volcano,  and  Ruapebu,  a 
anow-cUd  peak,  back  the, view  to  the  south  and  mark  the  limit 
I  of  the  great  volcanic  line  which  extends  160  m.  north<westwax4 
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to  Wbitt  hkoA  bk  tiM  Bty  of  Uttty.  The  upper  Wilksto 
cntccs  Um  Uke  bom  the  MUth  near  Tokaaji^  where  there  fe 
another  eelleotion  e£  springs,  &&  The  river  £onBs  aeveral 
fine  (bOfl  and  rapids  below  tbeiakei 

TAORBUiUS,  mCOUUS  (x547-'X<o6)»  Gerxnaa  pbiloeopher 
and  theotetian,  was  hors  at  Mdrnpelgard.  He  read  tbeekd^  at 
TufaJagen  and  medicine  at  Basel,  where  he  lectured  on  phyaifial 
sdeotA  He  subsequently  became  prolesaor  of  medidne  at 
Altdtff,  where  he  died  in  1606.  He  attacked  the  dominant 
Aristotelianiam  oi  the  time^  and  endeavoured  to  construct  a 
philosophy  which  should  harmonise  faith  and  Inowledge^  and 
bridge  over  the  chaam  made  by  the  first  Renaissance  writers 
who  followed  Pomponasa.  Scholasticism  he  condemned  on 
«eoe«At  of  its  unquestioning  aubmissioo  to  Aristotle.  Taurellus 
maintained  the  necessity  ttf  going  beck  to  Christianity  itself, 
as  at  onoe  the  superstructure  and  the  justification  of  philosophy* 

His  chief  works  were  Phihs^pkiat  Tiriumpkus  (1573);   S^mpsts 

Mtl9pi^fric»  ArisMdis  {t^) ;  Dt  Rtrmm  AttemitaU  (1^4; ;  and 

'a  tnatue  written  in  criticum  of  Caesalpinus  entitled  Caesae  Alpes 

(i597)«    See  Schmid-Schwarzenburs,  Ntcotata  Taurellus  (i860  and 

1864). 

TA9BI*  the  eadiest  kno'WB  inhabitants  of  the  mountainous 
loutb  coast  of  the  Crimea  (Herodotus  iv.  103).  Nothing  is 
oertaio  aa  to  their  affinitiea.  They  probably  represent  an  old 
popvlaisott  perhapa  connected  with  some  Caucasus  stock;  in 
qnte  of  the  resemblanoe  of  the  name  Taurisd  th^  are  not 
Hkdy  to  be  Celta.  They  were  famous  in  the  ancient  world 
for  their  maiden  geddesa,  identified  by  the  Creeks  with  Artemis 
Taittopoloa  oc  Iphigeneia,  whom  the  goddess  was  aaid  to  have 
brevight  to  her  shrine  at  the  moment  when  she  was  to  have 
been  sacrificed  at  AvUs.  Orestes  sought  his  siiler,  and  almost 
fdl  a  vififtim  to  the  Tauric  custom  of  sacrificing  to  the  maiden 
shipwrecked  stiangers,  a  real  custom  which  was  the  ground 
of  the  whole  myth.  His  adventures  were  the  subject  of  plays 
by  Eofipfdes  and  Goetbe.  Towards  the  end  of  the  and  century 
•XL  we  find  tiie  Tauri  depeudeafc  allies  of  the  Spythiaa  king 
Scfluinia,  who  from  their  harbour  of  Symbolon  Portus  or 
rshriiim  (Balaclava)  hamnafd  Chersonese  (f.«^).  Their  later 
history  is  unknown*  (E'  H.  M.) 

TAURIDA.  a  government  of  southern  Russia,  bduding  the 
peninsula  of  Crimea  and  a  tract  of  mainland  situated  between 
the  lower  Dnieper  and  the  coasta  of  the  Black  Sea  and  the 
Sea  of  Asov.  It  ia  bounded  by  these  two  seas  on  the  S.,  while 
it  has  on  the  N.  the  governments  of  Kherson  and  Ekaterinoslav. 
The  area  is  U$i3^  sq.  m.,  of-  which  9704  sq.  n.  bekwg  to  the 
Crimea.  The  continental  part  consists  o^  a  gently  unduUting 
flteppe  (from  sea-level  up  to  400  ft.  in  the  nortli-east)  of  black 
eskctht  with  only  a  few  patches  of  saline  day  on  the  ahores  of 
Che  Sivaab  or  Putrid  Sea^  and  sand  along  tke  lower  Dnieper. 
The  g&vtrnmeut  is  drained  by  the  Dnieper,  which  flows  along 
the  frontier  for  x8o  m.,  and  by  two  minor  streams,  the  Molocb- 
naya  and  Berda.  Many  smiU  lakes  and  ponds  occur  in  the 
north,  as  well  as  00  the  Kinbum  peninsula,  at  the  mouth  of 
the  Dnieper,  where  salt  is  made.  There  are  no  forests.  The 
dimete  is  continental,  and  resembles  that  of  central  Crimea 
and  Kheison.  The  population  in  igo6  waa  estimated  at 
if634,7oa  The  continental  portion,  although  leas  mixed  than 
that  of  the  penmsula,  consists  of  Great  and  Little  Russians, 
who  constitute  83  per  cent,  of  the  whole,  Germans  (5*4  per 
cent.),  Bulgarians  (^-8  per  cent.),  Jews  (5*8  per  cent.),  and 
.  Artaeniana.  Tlie  chid  occupati<m  of  the  people  is  agriculture, 
and  tw0y  available  patch  of  land  has  been  brought  under  the 
phMigb.  In  1900  no  less  than  43  per  cent,  of  its  area  waa  under 
cereal  oops  alone.  The  prindpal  crops  are  ry^  wheat,  oau, 
baricy  and  potatoes.  Tobacco  Is  also  grown,  and  over  32,000 
acrcf  are  under  vineyards,  while  gardens  extend  to  some  is>50c> 
acres  m  Crimea.  Live-stock  breeding  ia  eatensivdy  en^iged 
in.  Salt  is  the  only  mineral  niacd,  but  the  iron  industry,  and- 
cspedilly  the  manufacture  of  agricultural  machinery  ie.g.  at 
Berdyansk),  has  greatly  developed.  The  export  trade  is  con- 
sj<trrable,  the  chief  po^s  being  Sevastopol,  Eupatoria,  Theo- 
doria,  a^d  Yalta  on  the  Black  Sea,  and  Asov  and  Berdyansk 


on  the  Sea  of  Aiev,.  The  fishooles  along  the  coast  an  active. 
Manufactures  are  insignificaat,  but  there  is  a  brisk  ^expoft  trade 
in  grain,  salt,  fish,  wool  toad  taUow.  The  government  js 
divided  into  eight  districts,  the  chid  towns  d  whkh  are  Sioa- 
feropol,  capital  of  the  govemmeot,  Eupatoria  and  Theodoaia, 
in  Crimea,  and  Aleahki,  Berdyansk,  Mehtopol,  Perek^  and 
Yalta  on  the  continent. 

TAUBUHt  an  andent  Liguriaa  people,  although  the  name 
may  be  of  Cdtic  origin,  who  occupied  thie  upper  valley  <tf  the 
Padus  (Po)  in  the  centre  of  the  modem  Piedmont.  In  si8  b.c 
they  were  attacked  by  Hannibal,  with  whose  friends  the 
Insubres  they  had  a  long-standing  feud,  and  thdr  chid  town 
(TaUrasia)  waa  captured  after  a  three  days'  siege  (Polybius  itf. 
60,  8).  As  a  people  they  are  rardy  mentioned  in  history.  It 
ia  not  known  when  they  definitdy  became  subject  to  the 
Romans,  nor  wjiea  thA  colony  of  (Julia)  Augusta  Taurinorum 
(Torino,  Turin)  was  founded  in  their  territory  (probably  hy 
Augustus  after  the  battle  of  Actium).  Both  livy  (v.  34)  and 
Stmbo  (iv.  p.  aog)  speak  of  the  country  of  the  Tauiini  as  indud- 
ing  one  of  the  passes  of  the  Alps,  which  points  to  a  "wider  use 
of  thoname  in  fnxMfft  tiuMS. 

See  H.  Nitten,  Itdiaekt  LoMdtthmHde^  ii.  (i^m),  p.  163:  and 
ancient  authoritiei  quoted  in  A.  HoUcft  AlkemteMr  Spnduck§lK, 
ii.(ji904). 

TAUROBOUUII,  the  sacrifice  of  a  boH,  tsnaHy  hi  con- 
nexion with  the  worship  of  the  Great  Mother  of  the  Gods, 
though  not  Umited  to  it.  Of  oriental  origin,  iu  first  knoien 
performance  in  Italy  occurred  in  a.d.  134,  at  PuteoU,  in  hoaov 
of  Venus  Cadeitis.  Pradentios  describes  it  hi  PtHstepkonm 
(z.,io66ff.):  the  priest  of  the  Mother,  dad  in  a  toga  worn 
£inctu  Oabino,  with  golden  aowa  .and  fillets  on  his  head,  takes 
his  place  ia  a  trench  covered  by  a  platform  of  pianks  pierced 
with  fine  holes,  on  which  a  boll,  magniiicent  with  flowers  and 
gold,  is  shin.  The  Mood  rains  through  the  platform-  on  to 
the  priest  below,  who  recdves  it  on  bis  face,  and  cvco  on  his 
tongue  and  palate,  and  after  the  b^>tism  presents  himself 
before  his  feUow-'worshippees  purified  atad  regeneosted,  aad 
receives  thdr  salutations  and  reverence. 

The  tauroboliam  in  the  and  and  3rd  centuries  was  usoa% 
performed  as  a  measure  for  the  welfare  of  the  Emperor,  Empire, 
or  community,  its  date  frequently  bdng  the  34th  of  March, 
the  Diet  Sang^dnis  of  the  annual  festival  of  the  Great  Mother 
and'Attis.  In  the  late  3rd  and  the  4th  centuries  its  usual 
motive  waa  the  puriiication  or  regeneration  of  an .  individual, 
who  waa  spoken  of  as  renatits  m  aeUmumt  reborn  for  eternity, 
in  ooosequencB  of  the  ceremony  {Qorp.  Inse.  LaL  vi.  sio-srs). 
When  its  efficacy  was  not  eternal,  iU  effect  was  considered  to 
endure  for  twenty  yeaxa.*  It  was  also  performed  aa  the  ful- 
filment of  a  vow,  or  by  conmiand  of  the  goddeaa  herself,  and 
the  privilege  was  limited  to  no  sex  nor  dass.  The  place;  of 
iu  performance*  at  Rome  waa  near  the  site  of  St  Peter^s,  in 
the  excavations  of  which  several  altars  and  inscriptiona  com- 
memontive  of  tauiobolia  were  discovered. 

The  taurolwlittm  waa  probably  a  sacred  drama  aymboliimg 
the  rehitkins  of  the  Mother  and  Attis  (^.t.).  The  descent  of 
the  priest  into  the  sacrifidal  foss  symboliaed  the  death  of  Attis, 
the  wfthefing  of  the  vegetation  of  Mother  Earth;  his  bath  of 
blood  and  emergence  the  restoration  of  Attis,  the  rebirth  of 
vegetation.  The  ceremony  may  be  the  spiritualixed  descent 
of  the  primitive  oriental  practice  of  drinking  or  being  baptised 
in  the  blood  of  an  animal,  based  upon  a  bdid  that  the  strength 
of  bnite  creation  could  be  acquired  by  consumption  of  its  sub- 
stance or  contact  wfth  its  blood.  In  spite  of  the  phrase  renams 
in  oefarmMi,  there  is  no  reason  to  suppose  that  the  ceremony 
waa  in  any  way  borrowed  from  Christianity. 


Hepdtng.  AtHs,  Sttnt  Mytken  mid  Snn  Kult  (Gieacn.  1903).  pp. 
168  ft.,  aoi;  Cumont.  Le  T^wtboie  d  le  Culu  4*  B$lUm«f  K/xm 
d'Justoire  d  dt  UiUraiurt  rddgteusu,  vi..  No.  a.  loot.      (Cw  Sh.) 
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TAURUS— TAVERNIER 


TAURUS  ("  the  Boll "),  Ha  trtronomy,  the  tecond  agn  of 
the  sodi&c  (f.f .)» denoted  by  the  symbol  ^.  It  it  also  a  con- 
ttellation  of  very  great  antiquity,  the  Pleiades  and  Hyades, 
two  star  clusters,  being  possibiy  referred  to  in  the  Old  Testa- 
ment; Aldebaran,  a  star,  is  mentfoned  by  Hesiod  and  Homer. 
Ptfidemy  catalogued  44  stars,  Xydio  Brahe  43,  Hevelius  51. 
The  Greeks  fabled  this  constellation  to  be  the  bull  which  b^re 
Eoropa  across  the  seas  to  Crete,  and  was  afterwards  raised  to 
the  heavens  by  Jupiter,  a  T^wi,  or  Ald^iaran,  Is  a  -brilliant 
star  of  a  reddish  colour  and  magnitude  i*3',  this  star  is  the 
principal  object  of  the  group  named  tiie  Hysdes,  named  after 
the  seven  daughters  of  Atlas  and  Aethra — ^Ambroda,  Coronis, 
Eudota,  PasithoC,  Plexaris,  Pytho  and  Tycho— fabled  by  the 
Greeks  to  have  been  transformed  into  stars  by  Jupiter  for 
bewaOing  the  death  of  thdr  brother  Hyas.  Anotlier  star  group 
in  this  constellation  is  the  Pleiades.  X  TauH  is  an  *'  Algol " 
variable,  varying  in  magnitude  from  3*4  to  4*s.  Nebula  M.i 
Tauri  is  a  famous  "  crab  "  nebula,  so  named  by  Lord  Rosse 
from  its  dawlike  protuberances;  it  is  the  first  of  the  series  of 
nebula  on  the  enumeration  of  Measier. 

tAUSEN,  HAMS  (1494-X56X),  the  protagonist  of  the  Danish 
Reformation,  was  born  at  Birkende  in  Funen  in  1494.  The 
quick-witted  peasant  lad  ran  away  from  the  plou^  at  an  early 
age,  finally  settling  down  as  a  i riar  in  the  Johannite  doister  of 
Atttvookov  near  Slagelse.  After  studying  at  Rostock  and 
tenfhing  there  for  a  time  and  also  at  Copenhagen,  he  was  again 
sent  abroad  by  his  prior,  visiting,  among  other  places,  the 
newly  founded  university  of  Leyden  and  making  the  acquaint- 
ance of  the  Dutch  humanists.  He  was  already  a  good  linguist, 
nndesBtanding  both  .Latin^  And  Hebrew.  Subsequently  he 
translated  the  books  of  Moses  from  the  originaL  In  May  1533 
Tausen- went  to  Wittenberg,  -where  he  studied,  for  a  year  and  a 
half,  when  he  was  recalled  to  Antvorskov.  In  consequence  of 
his  professed  attachment .  to  the  doctrines  of  Luther  he  was 
first  imprisoned  in  -  the  dungeons,  of  Antvorskov  and  thence 
transferred,  in. the  spring  o£  1535,  to  the  Grey  Friars'  cloister 
at  Viborg  in  Jutland,  where  he  preached  from  his  prison  to  the 
people  assembled  outside,  till  his  prior,  whom  he  won  over  to' 
his  views,  permitted  him  to  use  the  pulpit  of  the  prioiy  churc^. 
At  Vibozg  the  seed  sown  by  Tausen  fell  upon  good  soiL  Several 
young  men  in  the  town  had  studied  at  Wittenberg,  and  the 
burghers,  in  their  Lutheran  «eal,  had  already  expelled  their 
youthful  Bishop  Jdrgen  Friis.  Tausen's  preaching  was  so 
revolutionary  that  he  no  longer  fdt  safe  among  the  Franciscans, 
so  he  boldly  discarded  his  monastic  habit  and  placed  himsdf 
under  the  protection  of  the  burgesses  of  Viborg.  At  first  he 
preached  in  the  parish  church  of  St  Jolm,  but  this  soon  growing 
too  small  for  him  he  addressed  the  people  in  the  market-place 
from  the  church  tower.  When  the  Franciscans  refused  to 
allow  him  to  preach  in  their  large  church,  the  mob  broke  in  by 
force.  A  compromise  was  at  last  arranged,  whereby  the  friars 
were  to  preach  in  the  forenoon  and  Tausen  in  the  aftctnoon. 
The  bishop,  very  naturally  averse  to  these  high-handed  pro- 
ceedings, sent  armed  men  to  the  diurch  to  arrest  Tausen,  but 
the  burghers,  who  had  brought  their  weapons  with  them,  drove 
back"  the  bishop's  swains."  In  October  2536  King  Frederick  I., 
during  his' visit  to  Aalborg,  took  Hans  Tausen  under  his  pro- 
tection, appointed  him  one  of  his  chaplains,  and  charged  ham  to 
continue  for  a  time  "  to  preach  the  holy  Gospel"  to  the  dtisens 
of  Viborg,  who  were  to  be  responsible  for  his  safety,  thus  identify- 
ing hinMdf  with  the  new  doctrines  in  duect  contravention  of 
the  plain  letter  of  his  coronation  oath.  Tausen  found  a  diligent 
feUow-worker  in  jargen  Viberg,  better  known,  as  Sadoyn,  whose 
sister,  Dorothea,  he  married,  to  the  great  scandal  of  the  Catholics. 
He  was  indeed  the  first  Danish  priest  who  took  unto  himself  a 
wife.  He  was  also  the  first  of  the  reformers  who  used  Danish 
instead  of  Latin  in  the  -church  services,  the  "  Even  song "  be 
introduced  at  Viborg  bdng  of  great  beauty.  Tausen  was  cer- 
tainly the  most  practically  gifted  of  all  the  new  native  teachers. 
But  he  was  stronger  as  a  preacher  and  an  agitator  than  as  a 
writer,  the  pamphkts  which  he  now  issued  from  the  press  of 
his  colleague  the  ex-priest  Hans  Vingaard;  who  settled  down 


at  Viborg  as  a  printer,  bdng  little  mote  than  adaptatSons  «f 
Lather's  opuscula.  He  continued  to  preach  in  the  Giey  Frian' 
church,  while  Sadolin,  whom  he  had  "  consecrated  "  a  priest, 
officiated  at  the  church  of  the  Dominicans,  who  had  akeady 
fled  from  the  town.  The  stouter*hearted  Franciscans  only 
yielded  to  violence  persistently  applied  by  the  soldiers  whom 
their  opponents  quartered  upon  them.  In  1539  Tausen*s 
"  missbn "  at  Viborg  came  to  an  end.  King  Frederick  now 
recommended  him  to  Copenhagen  to  preadi  heresy  at  the 
church  of  St  Nicholas,  but  here  he  found  an  able  and  intrepid 
opponent  in  Bishop  ROnne.  Serious  disturbances  thereupon 
ensued;  and  the  Protestants,  getting  the  worst  of  the  aigji« 
ment,  silenced  thdr  gainsayers  by  insulting  the  bishops  and 
priests  in  the  streets  and  profaning  and  devastating  the 
Catholic  churches.  A  Herredagf  or  Assembly  of  Nobles,  was 
hdd  at  Copenhagen  <m  the  snd  of  July  1530,  ostensibly  to 
mediate  between  the  two  conflicting  confessions,  but  the  king, 
from  policy,  and  the  nobility,  f rank  covetousness  of  the  estates 
of  the  prdates,  made  no  attempt  to  prevent  the  excesses  of 
the  Protestant  rabble,  openly  encouragied  by  Tausen.  On  the 
other  hand,  the  preachers  failed  to  obtain  the  repeal  of  the 
Odense  recess  of  1537  which  had  subjected  them  to  the  Ifkirkual 
jurisdiction  of  the  prelates.  On  the  death  of  King  Frederick, 
Tausen,  at  the  instance  of  ROnne,  was,  at  the  Haredag  <rf  1533, 
convicted  of  bla^hemy  and  condemned  to  expulsion  from  the 
diocese  of  Sjadland,  whereupon  the  mob  rose  in  arms  against 
the  bishop,  who  would  have  been  murdered  but  for  the 
courageous  intervention  jof  Tausen,  who  conducted  him  home 
in  safety.  The  noble-minded  R5nne  thereupon,  from  gratitude, 
permitted  Tausen  to  preach  in  all  his  churches  on  oooditioik 
that  he  moderated  his  tone.  On  the  final  triumph  <rf  the  Re- 
formation Tausen  was  appointed  bishop  of  Ribe  (1543),  an  o£Soe 
he  held  with  great  seal  and  fiddity  for  twenty  years. 

3ee  Suhr,  Tausens  Lenut  (Ribe,  1836);  Danmarkt  Rum  HiUcm, 
voL  uL  (Copenhagen,  I697-I90S).  <R.  N.  B.)  . 

TAUSSIG,  FRANK  WILUAM  (1859-  ),  American  econo- 
mist, was  bom  at  St  Louis,  Missouri,  on  the  38th  iA  December 
1859.  He  was  educated  in  his  native  dty  and  at  Hsfvaid; 
University,  where  he  became  professor  of  poUtiod  economy 
in  1893.  He  has  made  a  particular  study  of  finance,  and  has 
written  Tanff  History,  of  the  Unitod  Staios  (1888);  Tlie  SUm 
Situation  in  the  United  States  (1893);  Wag^  and  CapHal  (1896). 
He  was  for  some  time  editor  of  the  American  Quarterly  Journal 
of  Economics* 

TAUTPH0EU8,  JBHIMA,  BAsonesb  VON  (x8o7*x893), 
British  novelist,  was  bom  at  Seaview,  Co.  Donegal,  on  the  ^$td 
of  October  1867,  her  maiden  name  bdng  Montgomery.  In 
X838  she  married  the  Baron  von  Tautphoeus  of  Manpartstein 
(1805-1885),  chamberlain  to  the  king  of  Bavaria,  and  b 
Bavaria  she  passed  most  of  the  rest  of  her  life.  She  was  the 
author  of  several  novels,  written  in  English,  describing  Sooth 
(jerman  life,  manners  and.  history.  The  Initials  (1850),  QuOs 
(1857),  and  At  Odds  (1863)  are  the  best  known  of  these.  She 
died  on  the  i3th  of  November  1893. . 

TAVASTRHU8,  a  province  of  Finland,  bounded  by  the 
provinces  of  Nyland,  Viborg,  Vasa  and  St  Michel.  Pop.  (1904) 
317,336.  The  province  is  largdy  unproductive,  much  of  the 
surface  bekig  composed  of  hills  and  lakes,  but  in  favourable 
districts  agriculture  is  sucessfblly  pursued,  and  there  is  a 
school  of  agriculture  and  an  institute  of  forestry. 

TAVERN,  the  old  name  for  an  inn,  a  public  house  where 
liquor  is  sold  and  food  is  supplied  to  travellers.  It  is,  however, 
now  usually  applied  to  a  small  ale-house  where  liquor  only  is 
supplied.  The  word  comes  through  Fr.  from  Lat.  tabemay  a 
booth,,  shop,  inn.  It  is  usually  connected  with  the  root  seen 
!n  " tabula,"  board,,  whence  Eng.  "table,"  and  thus  meant 
originally  a  hut  or  booth  made  of  planks  or  boards  of  wood. 

TAVBRNIBR.  JEAN  BAPTISTB  (1605-1689),  French 
traveller  and  pioneer  of  trade  with -India,  was  bom  in  1605 
at  Paris,  where  his  father  Gabriel*  and  unde  Mdchior,  Pro- 
testants from  Antwerp,  pursued  the  profpssion  of  geographers 
and  engravsift.    IVi  conversations  he  heani  In  Us  father^ 


TAVIRA— TAVISTOCK 


b«Me  hirlM  Tnaals  irftt  in  outjr  dobe  to  tnvd,  and  In 
bi>  rfitsnth  yeu  be  had  ihodr  vMtcd  Eo^ud,  tha  Low 
Countiid  and  Crnnany,  and  Kcn  iomething  ol  war  irith  lit 
impaiaiBt  Cotond  Haaa  Bmmor,  wbooi  ha  met  at  Nuremberg. 
row  and  a  half  ytait  [a  the  bomehold  of  BiCDDer's  uude,  (ha 
TKCroy  of  finngBr^  (lAi^-vg),  and  a  briefer  conncxioii  tn  1699 
with  the  dske  of  Reihel  and  hig  father  the  duke  of  Neven, 
prince  of  Mant^  gave  him  'the  haUt  of  courts,  whfch  waa 
innlnabk  to  him  in  Uttf  yean;  and  at  the  defence  of  Mantua 
in  16ZQ,  aad  ia  Gennany  in  tb«  foSowing  year  with  Colonel 
Wsltd  BvcSh  (afterwaids  notorioin  through  the  death  of 
WaUoulan),  he  gained  lOme  nuUtaiy  eiperinKe.  When  he 
left  BMler  to  view  the  diet  of  Ratiabon  in  1630,  he  had  lecn 
Italy,  Swiueriand,  Geinuny,  Poland  and  Hungaiy,  a>  mH  aa 
Ftaao^  Ei^^land  and  the  Low  Counttiea,  and  spoke  the  piln- 
cil^  languages  of  thoe  countries.  He  waa  now  eager  to  visit 
the  Eaatiaad  at  Ratisbon  he  foond  the  eppeitnnily  to  Join 
■m  FnBch  lather*,  M.  de  Chapes  and  M,  de  St  Lh^s,  who 
bsd  neehrnl  a  miKion  to  the  Lennt.  in  thciT  company  he 
reached  ComtaotiDople  early  in  i6]r,  when  be  ipcnt  eleven 
caonihi,  and  then  pToctedcd  by  Tokat,  Cnerum  and  Erirati 
to  Poaia.  His  farthest  point  In  this  hist  journey  was  Ispahan; 
he  returned  by  Bagdad,  Aleppo,  Aletandretta,  Malta  and  Italy, 
and  waa  again  In  Paris  In  r63j.  Of  the  next  £ve  years  of  Us 
Sit  nothing  is  known  with  certainty,  but  ft  was  probably  during 
ihla  period  that  be  becano  coMroUcr  of  the  household  of  ihc 
duke  of  Oileao*.  In  Septanber  ttjS  he  began  a  second  Jonniey 
(i6j»-43)  br  Aleppo  10  Persia,  and  thence  to  India  b3  far  as 
Agn  and  Oidconda.  His  visit  to  the  court  of  the  Great  Mogul 
and  to  the  dlonwnd  mints  waa  conneetaj  iriih  the  plans  reiliied 
mon  fully  ta  bit  laler  voyages,  In  which  Tiivemier  travelled  as 
■  aierdiant  of  the  highest  rank,  trading  In  costly  ^weband 
other  pndous  wares,  and  findlnig  his  chief  cuslomss  among 
the  9«lt*!C  prlncea  of  the  Eait.  Tha  second  fonmey  was 
followed  by  four  others.  In  his  third  (i«4]-49)  he  wont  as 
lor  01  Java  and  ntnmtd  by  the  Cape^  but  his  relationa  with 
tlie  Dutch  proved  not  wholly  aatlsfailory,  and  a  long  lawsuit 
00  hla  returri  yldded  but  Imperfca  redresa.  In  his  last  three 
)ourueya  (1651-55, 1657-^,  1A64-6S)  be  did  not  proceed  beyond 
India.  The  detaiia  of  these  voyages  are  often  obscure;  but 
they  eomrfcled  an  eitraotdinary  knowledge  of  Ifaa  routes  ol 
overland  Eastern  trade,  and  brought  the  now  famous  merchant 
into  doae  and  friendly  communication  with  the  greatest  Oriental 
pottatata.  Tbcy  aba  sacured  for  him  a  large  fortune  and 
great  rapulation  at  home.  Ha  waa  presented  to  LOuis  XtV., 
"in  whose  service  he  had  traveled  slaty- thousand  leaguo  by 
hod,"  recdved  [etteis  of  nobility  (on  the  i6th  of  February 
iMg),  and  in  the  following  year  purchased  the  barony  of 
Auboone,  near  Geneva.  In  iM>  he  had  married  Madelone 
Goina,  daughter  of  a  Parisian  jeweller. 

Thus  settled  in  ease  and  affluence,  Tavemler  occupied  hlm- 
■elf,  It  it  would  loem  at  the  desire  of  the  king,  in  puhUshing 
the  accoDBt  0!  his  Journeys.  He  hod  ndlher  the  equipment 
Dor  the  tastes  of  a  sdentilic  traveller,  but  in  all  that  referred 
10  commerce  his  knowledge  was  vast  and  could  not  fail  to  be 
of  ranch  public  service.  Ife  set  to  wnrk  therefore  Mlb  the  aid 
of  Samuel  Choi^niieau,  a  French  ProteMent  Utttrateur,  and 
produced  a  NamUe  Station  it  flnUritrnt  ia  StraH  ia  Grand 
SHgHttr  Uto,  Paris,  1675),  based  on  two  visits  to  Consimti- 
Dople  in  his  first  and  sixth  journeys.  This  was  foOcmel  by 
U  Sia  Veya[a  ie  J.  B.  TifentUr  (3  vols.  4to,  Pant,  t6;6) 
and  by  a  aupfJenentaiy  Secmil  it  flHsisvi  Stlnliimi  (410, 
Paris.  1679),  in  which  he  wBS  anisted  by  a  certain  Ls  Cliapelle.' 
This  last  cantons  an  account  of  Japan,  gathered  from  niercfaanis 
and  otheas,  and  one  of  Tongking,  derived  from  the  observations 
of  his  brother  Daniel,  who  bad  shared  his  second  voyage  and 
■rtlled  xt  Batavla;  It  contabied  also  a  violent  attack  on  the 
agents  of  the  Dutch  East  India  Company,  at  whose  hands 
Tavemier  bad  saflered  more  than  one  wrong.  This  attack 
was  elaboralely ,  answwed  in  Dutch  by  H.  van  Qodlenhingh 
iViniicia  Bamira.  Amat.,  1684),  but  made  more  noise 
btcaoat  Amtuld  drew  [i«n  It  sobo  material  imfavounble  to 


nntettantlun  Ibr  Us  j4>Jf^  fiw  to  ColMfjiKi  (i6iO.  and  BO 

brought  OD  the  tiavcDer  a  (emdous  onslaught  in  Jutieu's  £i^il 
it  U.  AmauU  (1684).  Tavemier  made  no  reply  tajurleu;  he 
was  bl  fact  engaged  in  weightier  matteis,  for  in  1684  be  travelled 
to  Berlin  at  the  invitation  of  the  Great  Declor,  who  commls- 
tkmed  hItB  to  organize  an  Eastern  trading  company— a  project 
never  realized.  Thedosingyearsof  Tavemier's  life  areobscure; 
the  time  was  not  favourable  for  a  Prottstant,  and  it  has  even 
been  supposed  tbat  he  passed  some  lime  in  the  BasiQIe.  What 
h  certain  is  that  he  lell  Paris  for  Switzerland  in  1687,  that  in 
i6Sg  be  passed  througb  Copenhagen  on  his  way  to  Persia 
througb  MuKsvy,  and  that  in  the  same  year  be  died  at  Moscow- 
It  appetis  that  he  had  sliU  bisinea  relations  in  the  East,  and 
that  the  neglect  of  these  by  his  nephew,  to  whom  they  were 
hitrusted,  had  detemiined  the  indefatigable  oki  man  to  a  fresh 

I  reprinted  and  Iranalaled,  have 
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ui  ^  V.  hIi,  *  vob.  0^). 

TAVIRA.  a  seaport  of  southern  Portugal,  in  the  dbtrict  of 
Faro  (fonnetly  the  province  of  Algarvc);  at  the  mouth  of  tha 
river  Seca,  it  m.  E.N.K  of  Faro.  Fop.  (190a)  11,175.  T^a 
harbour  is  protected  by  two  forts,  and  the  public  buildings 
Indude  a  Moorish  dladd,  a  Renaissance  cbufdi,  and  1  rulnel 
nunneiy  founded  by  King  Emsnud  Ci49S'lSii).  Tavira  has 
sardine  and  tunny  fisbciies,  and  carries  on  a  consldetuble  roasting 
trade   Eicellentfruit  isgrownin  thcndghbourhood. 

TAVISTOCK,  a  market  town  in  the  Tavbtock  parBamcntary 
division  of  Devonshire,  Englind,  in  the  valley  ol  the  Tsvy,  on 
the  western  botdet  of  Dartmoor;  i6i  ra.  N.  of  Plytnouth,  on 
the  Great  Wc5tem  and  the  Umdoo  and  South  Western  railways. 
Pop.  of  urban  di 


labilshed  In  1799]  of  the  magnificent  abbey  of  5t  Maiy  and 
SI  Rumon,  founded  in  961  by  Otgnr,  ear!  of  Devon.  After 
destruction  by  the  Dana  in  997  it  was  restored,  and  among 
its  famous  abbots  were  Lyfing,  friend  of  Canute,  and  Aldred, 
vfio  crowned  Harold  11.  and  WHliBin,  and  died  archbishop  of 
York.  The  abbey  church  was  rebuilt  to  ij8s,  and  the  greats- 
pill  o(  the  abbey  to  1457-58.  The  diurch  of  St  Eustachiua 
dales  from  1318,  and  possesses  a  lofty  lower  supported  on  four 
open  sichcs.  Withto  are  monuments  to  the  Clanville  and 
Bourchier  families,  besides  some  good  stained  glass,  one  window, 
being  the  work  of  William  Monis.  Kdly  College,  near  the 
town,  was  founded  by  Admiral  Benedictus  Msrwixxl  Kelly, 
and  opened  in  1B77  for  the  education  nf  bis  descendants  and 
the  orphan  sons  of  naval  officers.  Mines  of  copper,  manganese, 
lead,  silver  and  tin  are  in  the  neighbourhood,  and  the  town 
possesses  a  considerable  trade  in  cattle  and  cam,  and  mdustiies 
in  brewing  and  Iron.founding.  The  mining  toduslry  generally 
has  declmed,  but  there  is  a  trade  in  arsenic,  extracted  from 

The  early  history  of  Tavistock  (Tatislalu')  ccotns  nmnd  tha 
abbey  of  St  Rumon.  Both  town  and  abbey  not  sacked  by 
the  Danes  in  907,  but  were  shortly  afterwords  rebuQt,  and  th* 
latter  at  the  time  of  the  Conquest  ranked  as  the  wedlhieA 
house  In  Devon,  mdudlng  the  hundred  and  manor  of  Taviatotl 
among  its  possessions.  Tavistock  was  governed  froia  beforo 
the  Conquest  by  k  portreeve,  who  In  the  14th  teotuiy  uroa 
assisted  by  a  sdect  coundl  of  burgesses,  styled  in  iii6a  "  tha 
Masters  of  the  Toune  and  Parish  of  Tavistoii."  It  retimieil 
two  members  to  parliament  as  a  borough  from  tlQ-",  '^nlQ  de- 
pttvedofoQcmemlxibylhclKl  aliilS7,aiidfiiiiBy^'i'ii.''CliiKd 
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by  that  o£  1885,  but  do  charter  of  cocpantion  was  gimted  until 
1683,  when  Charles  II.  insliluted  a  governing  body  of  a  mayor, 
twelve  aldermen  and  twelve  assistants;  with  a  recorder^  deputy 
recorder,  common  clerk  and  two  sergcanis-at-mace.  A  market 
on  Friday  and  a  three  days'  lair  at  the  feast  of  St  Rumoa  were 
granted  by  Henry  L  to  the  monks  of  Tavistock;  and  in  1552 
two  i^irs  on  April  23  and  November  28  were  granted  by 
Edward  VL  to  the  earl  of  Bedford,  then  lord  of  the  manor.  In 
the  17th  century  great  quantities  of  cloth  were  sold  at  the 
Friday  market,  and  four  fairs  were  held  at  the  feasts  of 
St  Michael,  the  Epiphany,  St  Mark,  and  the  Decollation  of 
St  John  the  B^tist.  The  charter  of  Charles  IL  instituted  a 
Tuesday  market  and  fairs  on  the  Thursday  after  Whitsunday 
and  at  the  feast  of  St  Swithia.  In  182  a  the  old  fairs  were 
abolished  in  favour  gf  six  fairs  on  the  second  Wednesdays  in 
I^X'  J^^y*  September,  October,  November  and  December. 
The  Friday  market  is  still  held.  Tavistock  .was  one  of  the  four 
stannary  towns  appointed  by  charter  of  Edward  I.,  at  which 
tin  was  stamped  and  weighed,  and  monthly  courts  f^ere  held 
for  the  regulation  of  mining  affairs.  It  was  also  the  site  of 
one  of  the  eariiest  printing-presses,  and  copies  of  the  stannary 
laws  and  of  a  translation  of  Boethius  issued  from  the  Tavistock 
press  in  the  reign  of  Henry  VIIL  are  preserved  in  iBxeter  College 
litMrary.  The  decay  of  the  woollen  industry  at  Tavistock  was 
attributed  by  the  inhabitants  in  1641  to  the  dread  of  the  Turks 
at  sea  and  of  popish  plots  at  home.  The  trade  b  now  extinct. 
The  copper-mining  industry  has  much  declined.  The  Royalist 
troops  were-  quartered  here  in  1643  ^^ft^f  ^  defeat  of  the 
Parliamentary  forces  at  Bradock  Down. 

See  Victoria  County  History,  Deponshire;  A.  J.  Kcmpe,  Notices 
of  Tavistock  and  its  Abbey  (London,  1830):  R.  N.  Worth.  Calendar 
0/  Tavistock  Parish  Records  (Plymouth,  1887). 

TAVOT,  a  town  and  district  in  the  Tenasserim  division  of 
Lower  Burma.  The  town  is  on  the  left  bank  of  the  river  of 
the  same  name,  30  m.  from  the  sea.  Pop.  (1901)  22,371^  It 
carries  on  a  considerable  coasting  trade  with  other  ports  of 
Burma,  and  with  the  Straits  Settlements.  The  chief  industry 
is  silk-weaving,  but  there  are  also  rice  and  timber  mills. 

The  district  has  an  area  of  5308  sq.  m.  It  lies  between  Siam 
and  the  Bay  of  Bengal,  enclosed  by  mountains  on  three  sides, 
viz.,  the  main  chain  of  the  Bilauktaung  on  the  east,  rising  in 
places  to  5000  feet,  which,  with  its  densely  wooded  spurs,  forms 
■an  almost  impassable  barrier  between  British  and  Siamese 
territory;  the  Nwahlabo  in  the  centre,  which  takes  its  name 
from  its  loftiest  peak  (5000  ft.);  and  a  third  range,  under  the 
name  of  Thinmaw,  between  the  Nwahlabo  and  the  sea-coast. 
The  chief  rivers  are  the  Tenasserim  and  Tavoy,  the  former 
being  formed  by  the  junction  of  two  streams  which  unite  near 
Met-ta;  for  tbie  greater  part  of  its  course  it  is  dangerous  to 
navigation.  The  Tavoy  is  navigable  for  vessels  of  any  burden. 
It  is  interspersed  with  many  islands,  and  with  its  numerous 
smaller  tributaries  affords  easy  and  rapid  communication. 
The  climate  is  on  the  whole  pleasant.  The  annual  rainfall 
averages  228  inches.  Pop.  (xgox)  109,979,  showing  an  increase 
of  16  per  cent,  in  the  decade.  The  staple  crop  is  rice.  Forests 
covet  an  area  of  nearly  5000  sq.  m.«  of  which  960  sq.  m.  are. 
"  reserved. " 

Tavoy,  with  the  rest  of  Tenasserim,  was  handed  over  to  the 
British  at  the  end  of  the  first  Burmese  war  in  1824.  A  revolt 
broke  out  in  1829,  headed  by  the  form^  governor,  which  was 
at  once  quelled,  and  since  then. the  dislria  has  remained  unr 
disturbed. 

.  TAW0]^7»  an  adjective  used  to  characterize  cheap  finery, 
«nd  especially  things  which  imitate  in  a  cheap  way  that  which 
is  rich  or  costly,  or  adornments  of  which  the  freshness  and 
elegance  have  worn  ofil  The  word  is  first  used  in  combination 
in  the  phrase  "  tawdry  lace,"  a  shortened  form  or  corruption 
of  -  St  Audrey's  or  St  Awdrcy*s  lace.  St  Audrey  was  St 
Etheldreda,  who  founded  Ely  cathedral,  and  it  is  generally 
accepted  that  tawdry-laces  or  tawdries  were  necklaces  bought 
at  Si/ Audrey's  Fair  on  the  zyth  of  October.  Narcs  {Glossary 
to  iha  Works  qf  Bnf^ish  AtUhorSf  18^)  giv^s  as  an  alternative 


the  atoty  that  the  saint  died  of  A  nrdling  in  the  timat,  m/UA 
she  took  as  a  judgment  for  having  worn  fine  necUaeei  in  het 
youth. 

TAXATION  (from  "  tax,"  derived,  through  tbe  Ficodi,  fpon 
Lat.  taxare^  to  appraise,  which  again  is  connected  with  the  same 
root  as  laniere,  to  touch),  that  part  of  the  seventie  of  m  Mate 
which  is  obtained  by  compulsory  dues  and  chaifpes  npoa  its 
subjects.  The  state  may  have  revenue  from  property  of  k» 
own.  In  past  times  one  of  the  principal  sources  of  the  revenue 
of  the  sovereign  was  in  fact  property  of  some  aoct,  of  idikh 
the  drown  lands  in  Great  Britain,  still  adminiAered  by  the 
govnnment,  are  a  remnant.  In  other  countries,  even  at  the 
present  time,  there  is  a  large  public  domain  yielding  nevcnue. 
Local  authorities  also  largely  own  property  fron  whidi  a  re- 
venue Is  (Stained.  But  as  a  rule,  and  In  spite  of  what  has  often 
b<»pn  the  practice  in  the  past,  and  of  exceptions  which  may  siiU 
exist  in  some  countries,  a  goverament  obtains  the  neney  re- 
quired for  its  expenses  by  means^  of  taxatioB.  Some  of  die 
apparent  exceptions,  moreover,  appear  to  be  only  cxccptiona 
in  name.  It  is  contended,  for  instance,  that  the  sevenue  fram 
land  obtained  by  the  government  of  India  is  in  reaUty  of  the 
nature  of  a  land  rent— a  tpedtM  of  property  owned  1^  the 
government.  But  tiie  fact  olf  a  govenunent  lev]ring  so  genend 
a  charge  may  be  held  ipso  Jaclo  to  convert  the  charge  into  a 
tax,  having  much  the  same  ecQWHnic  effects  and  consequences 
as  a  tax.  When,  moreover,  a  state  leoeives  a  levenue  from 
property,  some  of  the  economic  consequences  may  be  tlie  same 
as  if  it  receivecl  the  money  by  means  of  a  tax.  In  both  caacB 
there  is  absorption  and  admimstration  by  the  state  of  so  awdi 
of  the  income  of  the  community,  and  it  may  be  a  question 
whetlier  the  private  ownership  of  the  property  wmiki  not  be 
more  expedient  both  for  the  state  and  its  subjects  tiian  state 
ownership  is,  in  spite  of  the  apparent  advantage  to  all  conccned 
in  the  state  getting  so  much  of  its  income  withoiA  the  0Mt>!> 
pulsion  of  a  tax. 

The  Different  Kinds  ^  Taxes.^hk  the  economic  devdopment 
of  states  taxes  have  come  to  be  grouped  in  different  ways, 
according  to  variation!  in  the  method  of  levying  them  or  tlie 
means  of  enforcing  qompulsion  or  other  differences.  One  of 
the  most  usual  divisions  is  into  direct  and  indirect  taxes.  Tasca 
are  distinguished  as  direct,  because  they  are  charged  directly 
upon  the  tax-payer  from  whose  income  they  are  supposed  to 
be  taken,  Indirea  taxes  are  those  where  it  is  recognized  fron 
the  beginning  that  the  individual  who  pays  in  th|^  first  instance 
usually  passes  on  the  charge  to  some  one  dse,  who  may  agsin 
pass  it  on  until  it  finally  reaches  the  subject  who  bms  the 
burden.  The  income  tax,  a  direct  charge  upon  all  incomes  above 
a  certain  limit,  is  the  principal  type  in  the  United  Kingdom 
of  a  direa  tax.  In  France  there  is  a  group  of  taxes  known  by 
that  name — a  land  tax,  a  personal  and  furniture  tax,  a  door 
and  window  tax,  and  a  trade  licence  tax.  In  the  United  States 
there  are  mainly  assessments  of  the  capital  value  of  property) 
always  for  state  and  local  purposes  only,  and  not  for  the 
central  government.  AuMUig  the  indirect  taxes  the  most 
important  are  excise  and  customs  duties  upon  articles  of  general 
consumption,  the  prihdpal  articles  almost  everywhere  being 
spirits,  beer  and  tobacco.  Sugar,  tea,  coffee  and  cocoa  are 
also  among  the  articles  common^  selected.  In  essential 
charscter  there  is  no  difference  between  excise  and  customs 
duties,  except  that  exdse  duties  are  levied  upon  articles  <if  home 
production,  and  customs  upon  articles  imported  from  abroad, 
or  brought  into  one  part  of  a  country  or  empire  from  another 
part;  but  excise  duties  on  the  whole  are  considered  more  likely 
to  interfere  with  trade,  in  consequence  of  the  neOBSsity  of  super- 
vising the  production  of  the  articles  affected.  Next  in  import- 
ance to  exdse  and  customs  we  have  duties  levied  by  means  of 
stamps  upon  documents  or  by  chaigea  at  the  time  of  registering 
deeds  to  which  registration  is  necessary  for  the  purpose 
of  being  vdid.  The  charge  in  one  case  upon  the  article  at  a 
certain  stage  of  its  production,  and  in  the  other  upon  a  trans- 
action, is  supposed  to  be  passed  on  by  the  first  payer  to  others. 
With  these,  have  been  usually  classed  in  the  United  Ki^ooa 
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ctftairt  HdMB  Uim  >ipoii  'twins,  aldioogli  soeh  Uttnoes 
ia  Frantt  ate  reckoaed  diicet  takts. 

Tliis  division  into  direct  and  indbect  is,  liowever,  far  from 
kgicaL  To  take  first  the  direet  taxes.  The  inoame  tax  itself 
is  not,  in  all  caaes,  reaDy  paid  to  t]ie  state  directly-by  the  person 
out  of  whose  income  it  oomes.  It  is  paid,  in  the  fint  Instance, 
in  the  €asft  of  land  or  houses,  by  the  oocnpicr,  and  ivbere  the 
occupier  is  a  tenant  ft  is  ncovered  by  him  from  the  owner.  In 
the  case  of  joint-stock  oonqpanies  the  company  pays  the  state, 
and  deducts  the  amotttit  Iram  the  indivi<hia]  owncis  of  stocks 
and  shares  oat  of  whosa  incomes  the  amount  comcs^  The 
ttllimate  payer  in  thoe  cases  Is  no  doubt  reached  withoat 
defaiy  or  many  steps,  but  the  fwocese  is  not  quite  direct.  It  is 
tlie  same  with  rates.  A  householder  is  assessed  as  occupier, 
but  he  may  be  "  compounded  for,"  and  naliy  know  nothing 
of  the  payment,  though  it  is  supposed  to  come  out  of  his  income. 
In  the  case,  again,  of  a  long-established  land  tax  or  rate  many 
questions  may  arise  as  to  whether  the  pecson  who  is  considered 
CO  bear  the  burden  in  the  fint  instance  really  beais  it  in  the  end. 
It  IS  contended  by  some  that  the  tax  becomes  in  the  nature  of  a 
«ent-diarge  upon  the  property  affected,  and  that  the  state 
really  acts  as  landowner  hi  levying  the  charge  just  as  it  does  in 
receiving  the  rent  of  crown  lands,  and  wlUi  similar  economic 
incidents  and  consequences.  Thus  the  direct  taxes  so  called 
may  freqtiently  be  no  more  direct  than  any  others. 

As  regards  indirect  taxes,  again,  there  appear  to  be  tome 
cases  at  least  wfaov  it  is  by  no  means  certain  that  the  dMrge 
b  passed  on;  stamp  duties,  for  instance,  especially  where 
moderate  in  amount,  may  have  the  effect  of  diminishing  pr^ 
tanio  the  profits  in  business  of  the  person  paying  them,  or  the 
Income  which  he  enjoys.  Where  they  are  heavy,  as,  for  instance, 
with  the  French  registration  duties  on  the  transfa  of  property, 
there  appears  to  be  little  doubt  that  they  constitute  a  deduc- 
tion from  the  price  which  a  seller  receives,  and  thus  thQr  are 
direct  enough.  Sometimes  also,  when  a  charge  upon  a  com- 
modity is  not  of  such  a  figure  as  to  be  easily  divisible  among  the 
ordinary  units  of  retail  consumption,  so  that  it  can  be  passed 
on  to  a  consumer  of  the  articles  in  the  form  of  an  increased 
price,  it  may  remain  fixed  upon  those  who  first  pay  it,  at  least 
for  a  time.  This  is  supposed  to  have  actually  happened  with 
the  increase  of  the  beer  duty  in  the  British  budget  of  1894  by 
6d.  per  barrd—K  sum  which  would  not  when  divided  by  the 
pints  in  a  barrel  amount  to  the  smallest  coin  of  the  realm. 
When  the  multure  tax,  a  tax  upon  milling  grain,  was  imposed 
in  Italy  many  years  ago^  it  was  found  that  no  correspontfihg 
increase  took  place  In  the  price  of  fiour  and  bread.  The  trade 
fell  into  the  hands  of  the  millen  on  a  large  scale,  who  pmd  the 
tax  out  of  their  increased  profits  from  larger  business,  while 
the  smaller  millers  were  crushed  out;  so  that  this  was  manl-^ 
festly  the  case  of  a  tax,  so  o^ed  indirect,  where  the  whole 
burden  really  fell  on  those  who  paid  the  charge  in  the  first 
instance,  and  who  in  theory  were  supposed  to  pass  it  on  to 
othersb  Even  in  the  case  of  indirect  taxes,  therefore,  there  are 
important  exceptions  to  the  nile  that  they  are  indirect. 

The  division  of  taxes  into  direct  and  indirect  is  thus  based 
on  no  real  intrinsic  difference.  It  Is  a  classification  for  con- 
venience' sake,  adopted  upon  a  rough  observation  of  conspicuous, 
or  apparently  conspicuous,  differences  in  the  mode  of  levying 
taxes,  and  nothing  more.  The  division,  nevertheless,  cannot  be 
passed  over  without  mention,  as  it  is  not  only  a  common  one  in 
economic  writing,  but  it  figures  largely  In  budget  statements, 
financial  accounts,  and  finance  ministers'  speedies>-«8pecially  in 
the  United  Kin^m  and  France.  In  the  United  Kingdom  the 
distinction  has  been  tnade  familiar  by  free-trade  discussiohs. 
Direet  taxation  in  the  shape  of  income  tax  was  substituted 
for  indirect  tasation  prcvioudy  levied,  in  order  to  relieve  trade 
from  the  shackles  of  duties  ahd  charges  which  had  become  all- 
cmbradng.  In  France  the  direct  taxes  above  referred  to  are 
described  officially  as  direct,  having  been  originally,  there  is  little 
doubt,  the  main  sources  of  government  income;  and  there  is 
equally  an  official  designation  of  certain  heads  of  revenue  as 
'*44ftt9fihiiunU4Hoa$$  tuiirtcim."   Reocntty  in  badget  debates  in 
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at  different  times  by  direct  and  indirect  taxis  respectively. 

Other  general  classificatkms  of  taxes  have  also  been  attempted, 
as,  for  Instance,  taxes  upon  real  property,  and  taxes  upon 
personal  property,  md  so  od.  Oassification  is  indeed  only 
too  easy.  Applying  H  rhsrarteriatic  common  to  some  Uxes, 
we  can  make  a  group  of  them,  and  set  them  against  a  group 
of  aU  the  other  taxes  lamped  together.  Such  classifications 
are,  howcivcr,  nninstnictive,  and  it  has  been  found  practically 
nccessaiy  hn  financial  writhtg  to  take  the  principal  taxes  by 
name,  or  by  such  a  general  gronpang  as  that  of  import  or  stamp 
duties,  and  then  deaaibe  thdr  natuie»  characteristics  and 
incklence.  In  thb  way  each  coontxy  has  a  grouping  of  its 
own,  thoogh  there  is  a  conmoB  likoiess,  and  the  cxpcrieiKe 
and  practice  of  one  oonntry  assist  the  financial  study  of  another. 
As  Adam  Smith  remarks,  there  is  nothing  in  which  govern- 
menu  have  becA  so  ready  to  kam  of  one  another  as  in  the 
matter  of  new  taxea. 

DeseripiUttt  tf  TVner.— Following  the  practice  of  authora  on 
finance,  we  nay  give  a  short  account  of  the  principal  taxes 
in  the  Unlued  Kingdom,  with  references  in  pasting  to  points 
of  comparison  or  oontxast  with  the  taxes  of  other  countiies. 
See,  however,  also  the-article  on  Emousb  Fomhcb. 

The  income  tax  (^.t.)  for  many  yeaxa  has  been  the  most 
prominent,  and  latte^  it  has  been  tlie  most  productive,  single 
tax.  Its  technical  name  is  the  property  and  income  tax,  but 
it  is  essentially  a  charge  upon  all  inrnmes  or  profits,  whether 
arising  from  property,  or  from  the  remuneration  of  personal 
services,  or  from  aimniities,  income  being  applied  with  the 
widest  possible  meaning.  As  originally  instituted  in  April  x  798, 
during  the  great  war  with  France,  under  the  name  of  a  "tripli- 
cate assessment,"  it  was  rather  a  consolidation  of  various 
assessed  taxes  levied  upon  the  luxuries  of  the  rich  and  upon 
property,  than  a  wholly  new  tax.  In  December  of  the  same 
>'ear  this  impost  was  repealed,  and  a  true  income  tax  of  xo  per 
cent,  established  on  all  Incomes  over  £60,  with  abatementa 
between  £60  and  £900.  It  was  intended  as  a  temporary  tax 
for  war  purposes  only,  and  was  repealed  in  1809,  but  was  re- 
imposed  when  the  war  recommenced  in  1803,  with  the  limit 
of  abatement  reduced  to  £150.  So  odious  was  it  that  parlia* 
ment  in  1815,  when  the  war  came  to  an  end,  ordered  the  destruc- 
tion of  the  documents  relating  to  it.  Its  efficiency  as  an  instru* 
ment  of  producing  revenue  was,  however,  so  great  as  to  lead  to 
iu  revival  In  1843,  when  Sir  Robert  Peel  maugurated  his  great 
free-trade  reform  and  swept  away  duties  on  exports,  duties  on 
imported  raw  material,  and  other  imposts  hampering  the  trade 
of  the  country.  The  intention  again  was  that  the  tax  should 
be  temporary,  but  although  the  free-trade  work  was  practi* 
cally  completed  in  the  eariy  'sixties,  and  Mr  Gladstone  went 
so  far  as  to  dissolve  parliament  in  1874  with  a  promise  that 
he  would  abolish  the  tax  if  his  party  were  returned  to  power, 
it  has  become  a  permanent  impost.  *  The  reasons  are  that  with 
the  tax  at  a  low  rate  it  has  been  found  much  less  intolerable 
than  during  the  Napoleonic  War,  when  it  was  at  the  rate  of 
10  per  cent.,  while  the  pressure  of  the  tax  has  also  been  greatly 
mitigated  by  pladng  very  high  the  minimum  income  subject 
to  it,  and  giving  abatements  upon  the  lower  taxable  incomes. 
These  expedients  have  since  been  carried  much  farther.  The 
tax,  if  kept  at  a  low  rate,  undoubtedly  fulfils  a  useful  function 
as  a  revenue  reserve  for  emergencies,  on  account  of  the  ease 
with  which  it  can  be  put  up  and  down  without  disturbing 
trade.  But  in  recent  years,  by  rising  to  the  rate  of  is.  sd.  per  £, 
it  has  been  felt  more  heavily,  and  at  this  height  is  deddedl^  less 
elastic.  As  regards  this  tax  at  least  there  is  no  question  of  its 
"  directness  "  in  a  sense,  as  it  is  so  contrived  that  it  can  hardly 
be  passed  on  by  those  who  are  struck  at,  though  they  are  not 
always  the  same  as  those  who  pay  in  the  first  instance,  as  baa 
already  been  pointed  ouL  There  have  been  great  complaints 
also  of  injustice  by  the  possessors  of  temporary  and  precarious 
incomes,  who  have  to  pay  the  same  rate  of  tax  as  the  owners 
of  permanent  incomes  from  property,  although  these  oompldnts 
have  been  diminished,  to  soma  smaU  extent  by  the  t^isfaig  of 
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the  i«t«<tw«i«  limit  of  tlie  inoone  imeMeifi  ftid  the  incttait  of 
the  principle  of  abatementa. 

The  yaiieties  of  income  chaiged  being  very  gieat,  and  spedal 
claims  for  consideration  having  been  set  up  at  different  times, 
the  result  has  been  the  formation  of  an  income  tax  code^  defining 
the  methods  and  rules  for  Mwawng  the  different  classes  of 
profits  and  income,  and  prescribing  the  way  in  which  abate- 
ments and  exemptions  axe  to  be  obt^ned.  A  leading  peculiarity 
is  the  avndance  of  spedal  inquisition  into  the  aggregate  of 
incfividuai  incomes*  Although  it  ii  called  a  direct  tax,  the 
method  of  levy,  as  far  as  property  is  oonoemed,  is  upon  the 
profits  at  their  sourc^  and  not  as  they  axe  distributed  among 
the  receivers.  The  <iuestiaii  of  the  amount  of  individual 
incomes  only  comes  l»efore  the  authorities  when  claims  for 
exemption  aiid  ^atement  are  nade.  The  character  of  the  tax 
is  acsor^bgly  much  less  odious  than  it  vould  be  if  an  account 
of  individual  incomes  were  invariably  demanded,  as  was  the 
case  in  the  United  States  during  the  Qvil  War,  when  an  inoome 
tax  existed  for  a  short  tlkne. 

Other  taxes  grouped  with  the  income  tax  by  the  authorities 
are  bouse  duty  and  land  tax,  but  they  are  unimportant  by 
comparison.  The  house  duty  replaecd  a  window  tax  and  other 
charges  Which  were  formerly  not  unimportant,  especially  in 
the  interval  between  18x5  and  1843,  when  there  was  no  income 
tax.  It  ba  charge  upon  the  occupiers. of  houses,  mainly 
dwelling-houses,  according  to  the  amount  of  rent,  the  rate  upon 
dwelling-houses  ranging  from  3d.  to  ^.  in  the  £,  and  the  yield 
being  about  j[i, 7 50,000  per  annum.  The  incidence  is  probably 
much  the  same  as  that  of  the  income  tax  itself,  though  there 
are  curious  questions  as'  to  the  ultimate  inddenoe  as  between 
owners  and  Occupiers  of  houses.  The  land  tax  is  quite  un- 
important,  being  an  andent  tax  upon  an  old  assessment  which 
has  long  become  obsolete,  and  it  intoests  economists  most  of 
aU  by  the  illustration  it  furnishes  of  what  m&y  be  called  a  rent- 
charge'  tax — a  tax,  that  is,  which  has  been  so  long  in  existence 
and  so  fixed  in  its  basis  that  it  becomes  in  reality  a  charge 
upon  the  property,  and  not  a  direct  burden  upon  the  person 
who  pays  it,  as  the  income  tax  is  upon  the  person  who  pays 
it  or  for  whom  it  b  paid.  In  1897  the  basis  of  the  tax  was 
varied,  but  not  in  any  way  to  affect  the  principle  just  stated, 
-  The  next  great  group  of  taxes  is  that  of  the  exdse  iq,v.) 
Mid  customs  duties  upon  commodities.  £xdse  duties  are 
charges  upon  commodities  produced  at  home  on  their  way 
to  the  consumer,  and  customs  duties  in- the  United  Kingdom 
are  charges  upon  commodities  brought  into  the  country  from 
abroad;  and  they  are  of  essentially  the  same  nature.  .  Not 
only  so,  but  etcise  duties  and  customs  duties  are  in  some  cases 
supplementary  to  each  other,  like  artidcs  being  produced  at 
home  and  imported  from  abroad,  so  that  for  the  sake  of  the 
revenue  they  have  both  to  be  taxed  alike.  Of  this  in  the 
British  system  spirits  are  the  best  instance. 

Export  duties,  it  may  be  observed,  axe  not  Important  in 
systems  of  taxation  general)^,  as  there  are  few  articles  where 
the  charge  will  not  really  fall  on  the  wages  of  labour  and  profits 
of  capital  within  the  country  imposing  them*,  but  <^um 
grown  in  India  is  a  well-known  exception^  and  in  the  West 
Indies  export  duties  on  principal  articles  of  production,  in  ^ite 
of  their  inddence,  have  been  found  a  convement.  source  of 
revenue. 

The  list  of  commodides  sdected  for  taxation  tta  the  English 
fiscal  system,  under  Free  Tmde,  is  very  smalL  Few  countries 
have  so  diort  a  Ust  of  import  duties,  but  this  is  in  consequence 
of  their  design  to  give  protection,  which  raises  tetany  different 
questions  from  those  of  revenue. 

The  next  large  group  of  taxes  is  that  of  the  stamp  duties 
(9.V.).  The  prindpal  items  are  those  derived  from  a  stamp. of 
id.  upon  each  cheque  or  recdpt  for  m<»iey  paid,  and  from  a 
variety  of  charges  on  deeds  and  other  instnmienls^  and  prin-> 
dpdly  on  the  price,  paid  for  the  transfer  of  real  property  and 
of  stocks  and  shares,  and  on  mortgages.  Induded  ase  various 
chaises  on  foreign  bonds  to  bearer,  to  compensate  for  the 
advuta^  tbc;y  have  in  eso^ing  the  transfer  duty  on  deedi^ 


thxou^  their  paiiing  OQ  sale  Or  motlfiige  fvtm  iMftd  M  UaOm 

The  essence  of  the  compulsion  in  the  case  of  VMm^  duties  i» 
the  invalidity  of  the  documents  in  cotuts  of  law  uiUeaa  the 
stamp  is  affixed,  besides  liability  to  penalties  -for  not  a^xiiig 
the  proper  stamps.  As  things  go  in  matters  of  iwGatkva, 
English  stamp  duties  Are  low.  In  France,  besides  the  stVDp 
duties,  there  are  charges  00  the  transfer  of  real  property  «nouDt* 
ing  to  about  6  per  cent.  oH  the  official  registration  of  the  tisBAfef 
which  is  fteceasary  to  make  it  effective. 

We  come  next,  in  dealing  with  taxatioii,  to  a  gioup  of  dwcgea 
about  which  the  question  has  been  raised  aa  to  whether  they 
are,  properly  speaking,  taxes  oc  not.  These  arc  the  post  office 
changes,  and  the  chazges  for  tdegiaph  service,  induding  tele- 
phones. In  the  dassffication  of  the  revenue  in  English  budgets 
and  in  official  retunis  these  charges  axe  detiberatdy  seiMtfated 
from  the  above  sources  of  the  revenue  desoibed  ps  taxes,  and 
classed  with- "revenue  derived  from  other  sources."  The 
correctness  of  this  proQediure  is  questionable.  Accoiding  to  old 
usage,  the  post  office  was  made  a  state  monopoly  for  the  exjpcess 
purpose  of  levying  taxation  by  meaoBi  of  it.  In  France  the 
postage  on  letters  is  3tUlcaUed  the  Aim  ^fid/r09.  There  is  00 
doubt  also,  that  when  postage  on  letters  is  charged  at>  the  rate 
of  id.  each,  where  the  cost  of  ceUectioa  and  delivery,  as  in  the 
metropolis,  is  perhaps  not  more  than  a  tenth  of  a  pcimy,  it  i» 
difficult  to  distinguish  the  levy  from  that  of  any  other  tax. 
The  excuse,  as  a  rule,  may  hold  good,  that  thovpostal  charge 
is  only  a  reasonable  one  for  service  iiendefed»  so  that  the  net 
income  of  the  post  office  really  lesembks  the  profit  of  a  business, 
but  the  element  of  taxation  a{^>eftrs  undoubtedly  to  enter. 
The  same  remark  would  a^ply  to  the  chaigfls  for  passenger 
convteyance  and  goods  ireight  made  by  govemmentn  which 
carry  on  railway  business,'  as  in  Prussia,  India  and  the  Aus- 
tralian states.  In  strict  theory,  where  the  gpummud  makes 
a  charge,  it  levies  a  tax.  The  reasonaUcnesa  of  the  cbaxgo 
in  a  given  case  is  to  its  credit,  but  the  features  of  mon<^>o]y 
and  compulsion  on  the  tax-psyer  malte  the  charges  difficult 
to  distinguish  logically  from  other  taxes.  The  facts  are  not 
in  dispute,  however  thqr  may  be  described.  If  the  govern- 
ment derived  a  laige  income  fiom.'pgst  office  and  tdegraph 
service  in  excess  of  the  amount  eq?>ended,  the  whole  incoiae 
would  be  generally,  and  not  ittpioperly,  deKribed  aa  taxation; 
but  consideration,  of  course,  must  be  given  to  the  difference 
made  by  the  working  of  the  aervioe  generally  for  the  public 
advantage  rather  than  for  purposes  of  revenue. 

Another  source  of  revenue  in  British  imperial  finance  ia  that 
from  fees  in  courts  of  justice,  patent  stanips  and  the  like,  which 
is  usually  classified,'  like  the  incomeof  the  post  office,  as  revenue 
derived  from  other  sources  than  tastes.  Th«  aoBQunt  is  not 
large,  thou^  unfortunately  it  is  not  exactly  known,  owing  to 
the  fees  being  treated  in  many  cases  aa  cxtn.  reodpts,  and 
deducted  from  the  expeqditure  of  the  dc|iartmentB  by  which 
they  are  recdved,  so  that  this  part  of  the  natloiial  expenditure 
is  not  shown  in  the  accounts  at  all.  The  proceeding  appears 
to  be  quite  incorrect,  whatever  excuse  there  may  be  for  treating 
revenue  like  that  of  the  post  office  as  non-tax  revenue.  Fees 
levied  on  proceedings  in  courts  of  justice-  ar^  not  only  taxes, 
but  taxes  of  the  worst  sort.  They  received  the -spedal  con- 
demnation of  Jeremy  Bentham.  It  is  a  blot  on  British  finance, 
therdore,  that  tUs  part  of  the  taxation  is  treated  as  if  it  were 
not  taxation  at  all,  and  lacgdy  concealed  from  view  in  the 
way  described. 

Last  of  all,  we  have  to  notke  among  the  imperial  Uvea  the 
estate  (^.v.)  or  death  duties,  as  they  are  called— the  charges 
made  by  gorvenunent  00  the  transfer  of  property  from  the  dead 
to  the  living.  These  have  been  obnsiden^y  incrensed  in 
antonat.  Various  interesting  questions  arise  regarding  them. 
Logically  they  are  apparently  taxes  upon  the  dead,  as  they 
limit  the  area  of  bequest-,  but  they  are  fdt  by  the  Uving  who 
reedve  the  esute  as  if  the  burden  of  taxation  fell  on  them. 
Practically,  when  a  stranger  recdves  the  estate  of  a  deceased 
man,  the  proper  way  of  viewing  the  A&l  would  appear  to  be 
that  it  is  a  a]^  ai  pnpeiit^  daioied  by  the.staia  ajaiiiit  g 
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sttMger  ^Ao'Ai»tt>  right  ift  tin  nwtttf  dMpt  tliftt  nUcIi  the 
ataU  shfcs  ldai»  to  thit  itia  laard^  a  tu  at  all,  u  the  woid  b 
uiualiy  undcntcNBd;  but  when  the  estate  h  leorived  by  the 
near  rdatiyts  of  the  deoeaaed  vho  nera  wibriiiting  upon  it 
even  bcfoie  hb  daakh,  it  is  undouhtedly  fdt  as  a  tax  l>y  tliem, 
and  operates  as  a  tax.  It  b  ev«i  at  times  a  very  bardenaome 
tax,  iiSUng  upon  a  iamily  wlieo  its  aoureea  of  iaoome  aie  others 
wise  dimiaiihed,  while  it  has  the  demerit  of  stiiUng  a  snaH 
BOnber  annuUy  instead  of  being  difused  equally*  Death 
dutice  abo  laiae  the  question  as  to  tfadr  being  taxes  open 
capltaL  They  ate  of  laige  amonnt,  even  at  the  tomiat  lates 
of  I  to  4  per  cenL  npon  the  capital  chaxj^ed,  and  ihey  have  to 
be  paid  at  such  times  as  to  cause  their  being  paid  oat  of  capital 
and  not  out  of  inoome,  so  that  their  tendemy  is  to  dfaiteish 
the  capital  availthie  for  productive  enteipilMa. 

L0e^  roMNeiLr^BeBides  the  above  revenue  iram  taintion 
for  iniperial  putposcs,  large  amounts  are  raised  for  locsl  pur- 
poses. The  local  authorities  derive  a  large  Income  from  private 
property,  and  from  monopolies  such  as  water,  gss,  electric 
Ught,  telephones  and  tramway  service,  which  th^  csny  on, 
add  on  which  the  seme  observations  may  be  made  as  on  the 
post  office  and  telegraph  services;  but  In  addition  there  is  a 
large  amount  of  taxation.  The  principal  portion  of  this  taxa- 
tion consists  of  mtes,  that  is,  a  direct  charge  upon  the  income 
or  rental  of  real  property,  such  as  landi,  houses^  rsflwaya  and 
mines,  but  mainly  lands  and  houses.  Rates  are  even  a  aaore 
important  factor  in  direct  taxation  than  the  income  tax,  and 
they  have  ^en  rise  to  even  greater  complaints  and  discussion. 
In  1896  a  special  royal  commission  was  appointed,  under  the 
chairmanship  of  Lord  Balfour  of  Burleigh,  to  consider  the 
problems  of  the  rates;  it  made  several  elaboimte  tepoits,  the 
final  one  appearing  in  1901.  The  most  important  qoe^lons 
raised  in  a  scientific  view  appear  to  be  the  misconception  of 
the  whole  problem  of  local  taxation  by  govemmentsi  Rates 
were  originally  imposed,  there  Is  ^  little  question,  when  the 
intention  was  to  tax  all  local  incomes  equally^  and  this  is  still 
the  intention  in  the  local  taxation  of  the  United  States  as  well 
as  the  United  Kingdom.  Rates  were  imposed,  therefore,  on 
all.  kinds  of  property  and  the  income  arising  from  them,  just  as 
they  are  imposed  in  the  United  States  on  the  cspital  of  the 
property  itself.  But  it  has  been  found  in  practice  that  for 
various  reasons  only  rttl  property,  whidi  is  visibly  locsl  and 
cannot  be  moved  away,  can  be  assfsaed  and  made  to  pay.  The 
owners  of  real  property,  however,  continually  urge  that  they 
are  utdairly  treated,  and  that  other  property  should  be  rated. 
Next  there  has  been  misconception,  aii^ng  from  the  same  cause, 
in  the  constant  attempt  to  charge  the  occupier  of  lands  and 
houses  with  rates,  although  the  real  effect  of  the  rates  must  be, 
as  a  rule,  to  diminish  the  value  of  the  property  affected  Kke  an 
old-established  land  tax,  so  that  rates,  properly  speaking,  do 
not  fall  upon  either  owner  or  occupier.  It  would  be  hard, 
however,  to  persuade  the  mass  of  occupiers  in  Engbnd  that 
they  do  not  pay  the  rates,  so  that  the  expedient  of  dividing 
the  rates  between  owner  and  occupier,  thouj^  it  cannot  affect 
their  real  inddence  to  a  substantial  extent,  constantly  finds 
favour.  Ilie  conf u^on  has  been  jurther  increased  of  late  years 
by  attempts,  as  far  as  towns  are  concerned,  to  find  a  new'tub- 
ject  of  taxation  in  what  are  called  sUtvaiues,  as  if  rates  them- 
sdvcs  were  not  in  reality  an  appropriation  by  the  state  of  a 
portion  of  the  whole  value  of  the  property,  subject  to  which  all 
the  other  interests  exist.  It  would  be  impossible  here  even  to 
state  all  the  questions  that  have  arisen  about  rates;  but  the 
essential  confusion  caused  by  the  ne^^ect  of*  practical  men  to 
atudv  the  natural  history  of  taxation,  as  it  may  be  called,  must 
be  obvious  to  every  student.  The  frank  recognition  that  local 
income  taxes  are  impossible,  and  that  taxation  00  property 
for  local  purposes  can  only  be  applied  to  real  property,  v^ero  it 
becomes,  usually  or  frequently,  in  the  nature  of  a  rent-charge, 
would  have  saved  the  legislature  and  the  public  an  infinity  of 
laborious  discussion. 

Other  texcs  for  local  purposes  corop-*ise  dues  and  toDs,  such 
as  harbour  dues,  where  the  money  is  reqnired  for  such  fi  definite 


papoae  as  rhMbnar,  imJnfiifnfrf  at  the  cxpcue  nf  tbe  tnffic 
accommodated.  Here  a^ain  the  question  ariaes  aa  to  whether 
the  tax  is  a  mere  oompalsory  charge  or  payment  for  a  service 
rendarad.  Among  theae  talk  may  pethaps  be  included  some 
chargea  hx  tht  natnre  of  ectfret  dues,  imposed  on  commodities 
entering  a  town,  but  not  to  a  great  extent.  Such  dues,  in  the 
nature  of  customs,  are  very  oommon  in  continental  cities,  and 
yield  bage  revenue  to  the  boal  authodties,  although  they  have 
been  veiy  generally,  if  not  quite  univeraally,  abolished  in  the 
United  KIngdain  They  have  been  regarded  with  much  dislike 
by  moat  cfonnwhiti,  and  some  duea  of  the  kind  i^ich  exiated 
in  London,  ids.,  dues  on  coal  and  wine  imported,  and  metage 
dues  OB  gnin,  were  much  imposed  nntH  their  final  abelition  in 
recent  yeara.  When  of  moderate  account,  however,  dues  of 
tida  toft  appear  no  more  objectionable  than  harbour  duea 
alicady  mentioned,  or  any  other  mocterate  cfaakgea  on  transact 
tioBS.  If  of  large  amount  and  vexy^mmerous,  they  hamper 
trade,  aa  aO  taxation  tenda  to  do,  but  that  is  no  reason  for 
condemning  them  qwdallywhen  the  tboace  lies  between  them 
and  other  forms  of  tazatfon. 

In  addition,  we  have  to  notice  certahi  taxes  which  np  to 
r9io-it  were  levied  by  the  British  government  and  distributed 
to  the  local  antlmrities,  just  aa  in  France  the  government 
levies  certain  direct  taxes,  or  cenUma  addUunuuUes,  added  to 
its  own  dAreet  taxea  for  the  benefit  of  the  Ibcal  authorities.' 
These  taxes  were  additional  beer  and  spirit  dues  (customs  and 
excise),  excise  Noences,  and  share  of  probate  and  estate  duty. 
The  remaiks-  already  made  on  the  corresponding  taxes  levied 
for  imperial  purposes  of  course  apply  to  these;.  Exceptionally, 
it  may  he  added,  as  regards:  the  licence  taxes,  iriilch  occupy 
quite  an  inferior  place  in  the  British  system  of  taxation  for 
imperial  poipoaes,  that  the  question  whether  some  of  them  are 
not*  really  direct  in  their  inddence  on  the  first  person  -charged 
may  also  be  raised,  although  they  aredasaed  with  indirect  taxes. 
Many  of  the  iicencea  an  those  of  brewers,  distilleis  and 
pubUcams,  and  others  in  trade,  and  are  paid  out  of  the  general 
profit*  of  the  business^  so  that  they  can  hardly  be  passed  on  to^ 
the  oonoomete,  whfla  other  Ncenoea  are  for  shooting,  for  employ** 
ing  canlages  and  men-aervants,  and  for  aimilar  ^'ects,  where 
the  charge  on  the  payer  la  direct.  This  may  be  the  place  to 
mention  that  In  other  eountrlea,  aa  in  Fnaee,  the  Ucence  dutiea 
on  traders  are  more  general  than  In  the  United  Kingdom,  and 
are  levied  on  an  elabonfee  acale,  according  to  the  aiae  of  popula- 
tion of  the  town  where  the  bnaineaa  is  carried  on^  and  the  rent 
paid  for  the  premiaea.  They  take  the  place,  to  aome.  extent, 
of  the  ittoome  tax,  and  are  nsaa4y  cfaoaed  with  the  direct  taxea. 

The  peculiarity  of  taxea  which  are  levied  by  the  imperial 
authority  and  diatributed  among  the  local  authorities,  for  dia* 
borsement  deserves  notice.  There  mnst  be  a  general  cause  for 
such  an  arrangement  when  we  find  It  to  have  been  in  existence 
in  Fnmoe  and  other  oountiSes,  and  to  have  been  mtroduced 
into  the  United  Kingdom.  And  this  cause  no  doubt  is  the 
need  of  the  locel  atttherities,  and  the  difficulty  of  letting  them 
have  taxies  of  their  own  to  levy  which  do  not  interfere  with 
the  imperial  monopoly.  The  anangement  la  obviously  objec- 
tionable on  the  score  of  its  conducing  to  local  extravagance,  aa 
local  authoritieB  are  not  hfcely  to  be  so  eoonondcal  with  money 
that  comea  Co  them  from  the  outside,  as  it  were,  aa  they  would 
be  with  money  directly  taken  from  their  own  podDetSii  Local 
authorities  receive  other  .tubeentions  and  aids  from  the  central 
government  beskles  the  prooeeda  of  tksae  taxea,  ao  that  their 
appropriation  for  local  needs  Is  related  to  a  large  question  which 
belongs,  however,  to  the  genenl  subject  of  local  gowenuBeni, 
and  not  ao  much  to  the  speckl^aubject  of  .taxation. 
'  Incidenu  €§  TiHuMom,'-^^  deacrfbing  the  principal  taxes 
which  are  employed  fin  the  ^Jaited  Kingdom  to  provide  for 
the  national  expenditnra,  obseivntiooa  have  necessarily  been* 
made  upon  the  inddence,  probable  or  aanmed,  upon  the  tax* 
payer,  and  on.  .the  question  henr  far  th^y  may  fafl  equally  on 
the  whole  community  without  any  apedai  inridenoe  being 
traceable.  The  inddence  of  taxation  is,  however,  a  apedai 
subject  fdr.dkcoaalon,  and  it.ooanectyi.  with  vadeitt.luge 
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ismies,  such  ts  that  of  Rta  HuAb,  mUA  w»  oC.ctoep  iotcntt 
to  «ooiiomic  atudents. 

The  sUrtiiig-pomt  of  disctiwtionff  as  to  inddence  of  taxation 
is  a  classical  passage  in  Adam  Smitlt's  WeaUk4ff  Nqti^ns  (book  v. 
chap.  ii.)»  where  he  lays  down  the  following  maxtms  with  reganl 
to  taxes  in  general:  i.  The  subjects  of  every  state  ought  to 
conuibute  towards  the  sopport  of  the  government,  as  nearly 
as  possible,  in  proportion  to  their  respective  abiUtica;  that  is,  in 
proportion  to  tbt  revenue  which  they  respectively  enjoy  under 
the  protection  of  the  state,  a.  The  tax  which  each  individual 
is  bound  to  pay  ought  to  be  certainand  not  aihitiaKy.  j.  Every 
tax  ought.to  be  levied  at  the  time  or  in  tiw  manner  in  which 
it  is  most  likely  to  be  convenient  for  the  oontribiifcor  to  pay 
it.  [Adam  Smith  specially  praises  indirect  taxes  on  com- 
modities under  this  head,  because  the  -consumer  "  pays  them 
by  little  and  Httle  as  he  biiys  the  goods/'  and  "  it  must  be  his 
own  fault  if  he  ever  suiSfers  any  considerable  inconveniency 
from  such  taxes."]  4.  Evexy  tax  ought  to  be  so  oontrived 
as  both  to  take  out  aiid  keep  out  of  the  podceta  of  the  people 
as  little  as  possible  over  and  above  what  it  brings  into  the 
public  treasury  of  the  state.  (This  last  passage  is  specially 
drected  against  taxes  which  are  expctsive  to  collect,  or  dis- 
courage trade,  or  offer  temptation  to  smuggling,  or  subject 
people  to  frecpient  visits  of  the.  tax-gathererT  These  maxims 
have  commanded  univerMl  aaieAt,  as  tbey  are  obvfoualy  the 
common  sense  of  the  subject. 

It  may  be  observed,  however,  that  while  general  maxims  are 
easy,  the  application  presents  difficulties,  and  since  Adam 
South  wrote,  and  especially  in  naodemt  times,  new  questions 
of  some  interest  have  been  raised.  Adam  Smith  docs  not  go 
minutely  into  the  incidence  of  tsxation.  Taxes  In  his  view 
must  come  out  of  rent,  or  profit,  or  the  wtges  of  labour;  and 
be  observes  that  every- Itax  which  falls  finaUy  upon  one  only 
of  the  tl»ee  sorts  of  reveout* "is  necosaiiibr  unequal  in  so  far 
as  it  does  not  affect  the  other  two^"  and  in  esamining  different 
taxes  he  disregards  as  m.,  rule  this  sort  of  inequality,  and  cpn* 
fines  his  observations  **  to  that  ineqiuality  which  is  occasioned 
by  a  particular  tax  f  aHing  unequallgr  upon  that  particular  sort 
of  private  revenue  which  is  afiiected  by  it."  Reoont  discussion, 
however,  has  gone  rather  ^o  the  point  whi<^  Adam  Smith 
neglected,  that  of  mequality  generally,  not  merely  as  between 
different  sorts  of  income,  but  as  hetwcen  individuals  and  classes. 
The  whole  burden  of  taislinn,  it  is  maintained,  should  fall 
equally  upon  classes  and  individuals  as  far  as  possible,  and, 
if  necessaxy,  taxes  falling  equally  upon  special  sources  of  private 
revenue  should  be  balanoed  .against  each  other  in  order  to 
obtain  the  desired  result.  Aioog  with  this  view  has  arisen 
tlie  question  whether  the  burden  of  taxation  should  not  be 
pragr€ssive-^t  proportion  of  the  sum  taken  by  the  state  from 
the  tax-payers  increasing  with  the  wealth  of  the  individual; 
because  ability  to  pay  taxes  is  assumed  to  be  not  in  proportion 
to,  but  to  inaease  with  the  size  of,  the  income^ 

What  opinion  shotdd  be  held  regarding  this  modem  view 
as  to  equality  hi  taxation,  which  differs  so  widety  from  any-, 
thing  countenanced  by  Adam  Smith,  thMgh  his  Unguage  is 
echoed  in  it^  The  answer  mutt  be  th4t,  liawever  sound,  the 
view  is  for  the  most  part  ffv  too  ambitkras,  One  jdifficulty  is 
caused  by  the  large  proportion  of  the  uam  in  almost  every 
system  of  taxation,  and. at  any  nte  in. the  British  system, 
where  the  exact  incidence  is.  hi  no  way  traosahleb  or  where 
there  is  no  sort  of  general  agreement  as  t*  the  incidence.  The 
whole  of  the  British  revenue  from  post  office,  and  telegraph 
service,  and  th^  whole  of  the  stamp  revenue^  are  derived  from 
charges  whosie  exact  inddepce  cannot  be  traced*  We  have 
seen,  indeed,  that  doubt  is  even  felt  as  to  whether  post  office 
and  telegraph  chari^  can  be'  treated'  as  taxes  at  aU.  Again, 
tiie  death  duties  are  in  a  distinct  tiatqgOKy»  these  duties  falling 
each  year  not  on  a  particukr  dasa  of  the  community,  or  a 
pirtictdar  kind  of  property,  but  on  a  few  individuals  only, 
who  are  in  some  cases  treated  severely,  while  others  may  have 
no  cause  of  complaint.  In  the  course  of  fifty  years,  it  may 
be  said,  the.  balance  will  be  rectified,  and  the  whoto  class  to 


wUch  thb  iadiiddqrii  bdong,  and  the  fissDcity  th/er  own,  wHi 
be  visited  in  turn,  so  that  this  taxation  sSould  be  credited  to 
them  in  aa  acoouat  of  the  incidence  of  taxes  generally;  but 
fifty  years  js  altogether  too  long  a  period  for  such  adjustments 
to  be  made.  Thua  a  very  laige  proportfon  of  the  total  revcaue 
cannot  be  made  available  for  an  account  showing  the  incidence 
of  taxation.  There  remain  principdly  the  income  tax  andone 
or  two  minor  "  direct  '*  taxes,  and  the  eostoms  and  excfse 
duties.  These,  it  is  said,  csn  be  distributed  among  diffemt 
classes  of  tax-payers,  because  the  income  tax  ialls  on  the  owners 
of  inoomes  of  aU  kinds  of  property  subject  to  the  duty,  if  their 
incomes  are  abovea  cotaia  limit,  wMle  the  inddence  <rf  customs 
and  excise  dutiea  can  be  ascertained  by  inquiries  as  to  the 
cooBSUBBpUoii  of  dutiable  articles  by  different  classes.  Even 
here,  however,  foimidahle  difficulties  are  presented.  The 
payoa  of  income  tax,  unfortunately,  are  not  one  class  but 
many,  and  although  the  rate  of  duty  is  the  same,  the  defioi* 
tioo  of  income  seems  imperfect,  so  that  many  pay  on  a  much 
larger  assessment  of  income  tlian  seems  fsir  in  comparison 
with  other  incomes  of  nominally  the  same  amount,  but  really 
of  much  greater  value  when  all  deductions  from  the  gross  sum 
are  fairiy  reckoned.  Ht  all  who  pay  income  tax  are  lumped 
together  and  contrasted  with  those  who  do  not  pay,  then,  there 
is  a  false  division  to  begin  with,  and  there  is  so  far  no  means 
of  establishing  equality  or  inequality.  As  regards  indirect 
taxes,  sgain,  there  appears  no  small  difficulty  in  ascertaining 
the  relative  consumptioa  of  different  classes,  for  the  simple 
reason  that  in  the  same  class  so  called  the  habits  of  oonsump* 
tkm  differ  widely.  It  is  only  by  a  wide  extension  of  the  term 
"  workiogman,"  for  instance,  that  a  class  which  indudes  a  8.teady 
meohanic  earning  30s.  to  £a  a  week,  who  is  frequently  a  total 
abstajuier,  and  a  labourer  of  inf eriw  capacity  and  character  earn- 
ing 15s.  to  SOS.  a  week,  and  who  is  ao^  a  total  abstainer,  can  be 
spoken  of  as  one,  and  credit  given  to  the  one  class  for  so  much 
taxation  on  spirits,  beer,  tobacco,  wine,  tea  and  sugar.  There 
are  also  geographical  differences  of  a  serious  kind.  On  the 
other  hand,  the  consumption  by  the  ino>me  tax  paying  classes 
of  customs  and  exdse  articles  must  vary  indefinitely  amongst 
themsdves,  according  to  personal  habits,  size  of  families,  aiQl 
even  their  geographical  distribution*  A  further  difficulty  is 
furnished  by  a  question  as  to  whether  the  employer  of  domestic 
servants  who  gives  them  their  board  does  or  docs  not  bear  the 
burden  of  the  duties  on  the  aitides  which  thpy  consume,  and 
which  he  buys  for  thdr  use.  Theoretically  the  burden  falls 
on  them  as  consumers.  They  would  have  more  real  wages,  it 
is  .said,  if  the  price  of  the  artide^  th^  consume  was  not  raised 
by  taxation*  But  practically  most  employes  are  convinced, 
that  they  pay  the  taxes  f6r  thdr  servants.  To  establish, 
therefore,  any  fair  account  of  the  inddence  of  indirect  taxes 
on  different  classes  of  the  community,  real  classes  btixig  dis* 
tinguished,  and  not  a  mere  rough  grouping  into  so-called  classes 
of  units  who  are  altogether  heterogeneous,  is  probably  Ix^ond 
the  skill  of  man. 

All  this  is  evident  on  a  view  of  imperial  taxation  atone.  In 
studying  equality,  moreover,  local  taxation  must  be  brought 
into  view,  with  even  more  impracticable  differences  of  opinion 
as  to  the  real  incidence  of  the  taxation.  The  moment  rates 
are  brought  into,  question-  it  is  seen  at  once  how  impossible 
it  would  be  to  establish  equality  among  tax-payers,  when 
owners  on  one  side  and  occupiers  on  the  other  claim  that  they 
each  bear  the  burden  of  the  same  taxes,  and  economists  favour 
the  opinion  that  much  of  the  burden  is  in  the  nature  of  a  rent* 
charge  on  the  property,  and  hi  any  case  is  equally  diffused  over 
the  whole  community.  .    . 

Adam  Smith  was  thus  not  altogether  badly  advised  in  not 
carrying  his  investigations  into  the  equality  of  taxation  farther 
than  be  did.  There  was  another  reason  for  his  so  doing  in  the 
heaviness  of  the  burdeti  of  taxation  at  the  time  he  wrote, 
governmcnU  exacting  as  mudi  as  they  could,  an4  being  only 
desirous  of  finding  the  easiest  means  of  doing  so.  It  is  the 
very  li^tncss  of  taxation  in  recent  years  whidi  has  suggested 
the  possibility  of  con^riog  the  relative  burdens  of  Hifffti^i^t 
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daases,  irlM  would  1m^  seened  qtBtehapcliBii  «idi  a  Ugh 
taxation  and  an  immense  variety  of  liigh  taxeiL  Tbe  condosioii 
that  with  good  taxes  long  fftfahlinhed  the  burden  of  taxstion 
tends  to  become  equal  over  the  whole  community  was  certainly 
not  ill  founded  in  the  dccunstances  of  former  times^  and  may  be 
accepted  as  true  even  in  the  pMsent  day. 

As  to  progressive  taxation  baaed  on  the  assumption  that 
eqnaUty  lequitea  a  kxger  proportionate  charge  upon  a  big 
Income  than  <hi  one  of  a  smaller  amount,  the  practiai  applicsr 
tion  of  tiie  principle,  ii  true,  would  be  impossibles  A  great 
deal  more  would  need  to  beknown  than  is  now  known  as  to  the 
effect  of  taxes  on  different  dasses,  and  the  aggregate  amount 
of  different  incomes,  before  such  a  task  could  be  undertaken. 
II  there  is  a  greater  proportionate  charge  already  on  the  larger 
incomes,  nothing  more  need  be  done,  and  we  cannot  know  that 
there  is  not.  As  to  the  justice  of  such  a  progressive  tax,  there 
is  a  common  opinion,  in  its  favour  among  economistB,  at  least 
to  the  cicteDt  of  exempting  a  certain  minimum  of  aid»istence 
from  taxation;  but  the  present  writ«,  after  aooepting  this 
view  in  early  life  on  the  authority  of  Mill,  must  now  expicss 
the  greatest  doubt.  The  ideal  is  equality,  and  no  measure  of  a 
fnintmnm  of  subcistenoe  can  rea%  be  devised. 

Of  course  there  Aay  be  single  taxes  which  are  progKsaive 
in  f<mn,  such  as  the  hcenoe  tax  hi  France,  or  the  income  tax 
in  Great  Britain,  where  progreaBk)n  is  established  by  abate- 
ments, or  the  death  duties,  where  progKssion  by  scale  is  very 
common..  But  such  progression  may  arise  in  a  different  way 
and  on  different  principles  from  those  proposed  in  defence  of  a 
general  system  ol  progressive  taxation.  It  may  be  expedient 
for  balancihg  taxation  and  -roughly  redressing  palpablo  in- 
equaUties,  and  nuty  be  adopted  for  that  purpose  and  no  other. 

Statisticial  inquiries  as  to  the  incidence  of  taxation  or  of 
particular  taxes,  though  ideal  or  even  aii^roxijnate  equality; 
of  a  palpable  arithmetical  kind  is  practically  unattainable  by 
governments,  are  not  altogether  to  be  put  a^de.  The  informa- 
tion thos  obtainable  may  be  useful  as  far  as  it  goes,  indicating 
the  directions  in  which  the  burden  of  taxation  may  press,  and 
forming  a  guide  of  some  utility  when  changes  of  taxation  are 
contemplated.  Calculations,  for  instance,  as  to  what  peoi^e 
at  the  lower  levels  of  the  income  tax  must  pay  because  they 
happen  to  be  struck  by  every  sort  of  tax  as  no  Other  class  is, 
and  calculations  as  to  the  freedom  from  taxation  of  large 
numbers  of  other  dasses  whose  habits  of  consumption  and 
living  enable  them  to  escape  the  tax-gatherer  as  the  ckss  to 
which  they  belong  cannot  generally  do,  may  help  a  finance 
minister  in  the  selection  of  taxes  to  be  repealed  or  reduced 
or  to  be  newly  imposed.  With  every  effort  after  equality  he 
must  fail  to  satisfy  all,  Isut  friction  may  be  diminished  and  the 
work  of  carrying  on  government  quietly  and  steadily  fadlitated. 

Taxes  and  Free  Trade. — ^Taxation  ought  not  to  interfcrt; 
tirith  trade  if  posnble,  and  the  object  of  Adam  Smith's  maxims, 
as  we  have  seen,  was  largely  to  erect  sign-posts  warning  finance 
ministers  against  the  kind  of  taxes  likely  to  harass  traders. 
There  has  been  much  discussion,  however,  on  free  trade  since 
Adam  Smith's  time,  and  the  far-reaching  nature  of  his  warnings 
is  not  even  yet  gcneralfy  understood.  There  wiU  probably  be 
general  agreement  as  to  the  wisdom  of  avoiding  taxes  which 
afe  uncertain  and  arbitrary,  or  which  involve  frequent  visits 
of  the  tax-gatherer;  but  so  far  from  there  being,  a  general 
assent  in  all  countries  to  his  maxims  as  to  the  expediency  of 
avoiding  taxation,  which  takes  more  from  the  tax-payer  than 
what  comes  into  the  hands  of  the  government,  this  is  the  very 
characteristic  of  duties  deh'berately  imposed  by  most  govern- 
ments for  the  purpose  of  interfering  with  trade,  and  frequently 
called  for  even  in  the  United  Kingdom  with  a  similar  object. 
In  a  question  of  taxation,  however,  for  the  purpose  of  meeting 
the  expenses  of  the  government,  all  sudi  duties  must  be  ruled 
out.  Taxes,  as  instruments  for  advandng  the  prosperity  of  a 
country,  are  things  unknown  to  the  study  of  'taxation"  in 
the  proper  sense  of  the  word.  The  only  proper  object  of  taxa- 
tion is  to  meet  the  expenses  of  the  state,  and  when  taxes  are 
used  primarily  or  mainly  for  some  other  object  they  ean  only 


be  fvilfed  by  poOtioAaflid  eoMMmie  fcaaims  of  a  MeraaA  oite 

from  anything  that  has  been  under  discussion. 

On  this  ground,  in  an  account  of  taxation  proper,  one  might 
avoid  discu^ing  altogether  the  question  of  irregiilar  or  illegiti- 
mate taxation.  But  tike  subject  is  of  too  much  popular  interest, 
perhaps,  to  be  passed  over  altogether.  Generally,  then,  it  may 
be  affirmed  that  taxation  in  its  essential  nature  cannot  be 
thought  of  as  a  good  instrument  for  promoting  trade  and  the 
advancement  of  a  country.  So  far  as  it  operates  at  al),  it 
(^Kiates  by  diverting  trade  from  tlie  channels  in  which  it  wooM 
naturally  flow  into  other  channds,  and  this  diveraon  of  fi^ 
dustry,  so  far  as  it  goes,  must  involve  loss.  People  are  induced 
to  do  things  they  would  otherwise  leave  alone,  or  to  leave  alone 
what  they  would  otherwise  do,  because  money  is  given  to  them 
out  of  the  pockets  of  the  tax-payets  to  make  it  worth  thebr 
while  to  do  so;  but  there  is  palpably  loss  and  not  profit  in  the 
proceeding.  It  is  urged  tiiat  in  time  industries  are  set  up  that 
would  net  otherwise  have  existed,  and  population  thereby 
attracted,  this  being  especially  the  argument  for  protective 
duties'in  new  countries;  but  even  so,  there.is  loss  to  iset  against 
the  final  gain,  if  any,  and  we  have  Hot  yet  had  an  account  ih 
whidi  a  balance  of  kiss  and  gain  is-attemptod.  The  ptesump>^ 
tion  is  that  on  balance  there  is  lon«  In  new  countries  espedaHy 
the  diversion  of  industry  from  its  natural  development  cannot 
but  be  mischievous,  wrong  manufactures  and  industries  being 
set  up  at  the  expense  of  the  whole  community,  instead  of  these 
manufactures  and  industries  which  would  be  most  profitable. 

There  is  more  to  be  said  for  the  political  argument  wluch 
induced  Adam  Smith  to  favour  navigation  laws,  giving  a  pre- 
ference to  national,  shipping  in  national  waters,  and  for  a 
sin^r  political  argument  in  favour  of  duties  on  agricultund 
produce  imported  into  the  country,  on  the  ground,  as  regards 
navigation,  that  the  ixospcrity  of  the  shipping  industry  it 
particular  was  essential  to  the  safety  of  the  country,  and  oft 
the  ground,  as  regards  duties  on  agricultural  produce,  that  the 
maintenance  of  a  larger  rural  population  and  oi  a  larger  agri- 
cultural production  than  would  exist  under  natural  conditiotA 
of  perfect  free  trade  was  essential  to  the  welfare  of  the  state 
and  even  to  its  very  existence  in  the  possible  event  of  a  temporary 
defeat  at  sea  and  a  partial  blockade  of  the  coasts.  This  is  not 
the  place  to  discuss  such  political  problems,  but  there  is  no 
question  of  free  trade  theory  invc^ved  if  the  cost  to  tlie  oon^ 
munity  of  any  shch  taxation  is  frankly  acknowledged. 

Sir  John  A.  Macdonald,  tlie  great  protectionist  prime  minister 
of  Canada,  in  a  eonvetsation  with  the  present  writer  in  i88*, 
avowed  without  hesitation  that  protectionist  taxation  in 
Canada  was  indefensible  on  economic  grounds,  and  he  defended 
it  exclusively  for  political  reasons.  Politically  one  might  differ 
from  him,  but  economists  as  such  must  dther  be  silent  when 
political  reasons  are  alleged  for  taxes  that  are  against  funda- 
mental maxiihs,  or  must  be  content  to  point  out  the  cost  of  the 
taxes  .in  order  that  the  communities  concerned  may  dedde 
whether  the  object  in  view  is  obtainable  by  means  of  the  tajia- 
tion,  and  is  worth  the  price. 

A  great  deal  has  been  said  as  to  taxes  te)nmed  '*  counter- 
vailing duties,"  which  are  called  for  in  order  to  defend  free 
trade  itself  against  the  protedionist  bounties  of  fordgn  govertb* 
ments.  Such  duties  are  obviously  taxes  outside  the  limits 
to  be  considered  in  a  question  of  taxation  proper.  They  are 
to  be  imposed  for  other  purposes  than  revenue.  As  to  the  claim 
for  them  that  they  will  restore  free  trade  conditions  by  nullify- 
ing the  foreign  bounties  which  have  caused  a  disturbance  of 
trade,  this  is  really  in  the  nature  of  a  political  reason.  A 
country  which  is  so  devoted  to  free  trade  that  it  not  only 
practises  free  trade  itsdf  but  endeavoura  to  convert  others  by 
nullifying  thdr  protectionist  tneasures  as  far  as  it  can,  even  with 
immediate  loss  to  itsdf,  departs  from  the  guidance  of  sdf- 
fnterest  so  far;  but  its  political  action  may  be  justifiable  lA 
the  long  run  by  other  considerations.  It  seems  riight  to  point 
out,  however,  that  countervailing  duties,  which  are  reaffy 
differential  duties  of  a  spedal  kind,  are  not  the  good  exf»cd{erl 
they^are  suppoaed  to  fa«  ior  jMHif ying  fordgn  bounties;  cbtf 
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against  them;  and  that  they  cannot  be  enforced  without 
certificates  of  origin  and  other  causes  of  harassment  and  oon- 
fusion  in  the  conduct  of  trade. 

The  extent  of  the  interference  with  trade,  in  regard  to  par- 
ticular taxes,  is  also  a  matter  of  importance.  A  particular 
tax  is  not  necessarily  to  be  condemned  because  it  takes  a  little 
more  out  of  the  pockets  of  the  people  than  what  the  government 
receives.  Such  a  defect  b  a  ground  for  consideration  in  weighing 
a  particuUr  tax  against  Others,  but  it  is  only  one  inoonveoiMice 
among  many  incidental  to  all  taxes; 

Some  English  applications  of  free  trade  theory  in  letent  times 
in  the  matter  of  import  duties  have  been  pedantic — the  abolition 
«f  the  shilling  com  duty  in  1869  by  Robert  Lowe  (Loid  Sher- 
brooke)  being  typical  of  this  pedantry,  though  it  is  not  the  <»ly 
iostanoe.  No  doubt,vin  theory,  this  duty,  being  levied  on  the 
import  only  and  not  on  the  home  production  of  com,  took  from 
the  tax-payer  a  shilling  on  eveiy  quarter  of  grain  produced  at 
home  which  did  not  go  into  the  exchequer.  Per  contra  the  tax 
was  wholly  unfelt,  a  diiUlng  a  quarter  only  affecting  an  average 
family  of  four  persons  to  the  e^irtcnt  of  three  shillings  per  annum, 
or  about  three  fasthings  a  week,  while  it  was  paid  little  by  little, 
as  Adam  Smith  explains  with  regard  to  indirect  taxes  in  general. 
The  amount- yielded,  moreover,  was  considerable,  being  equal 
to  a  penny  on  the  income  tax,  which  it  is  desirable  to  maintain 
as  a  reserve  of  taxation*  When  we  bahuu»  advantages  and 
disadvantages,  therefore,  the  repeal  of  the  qqxh  duty  and  similar 
measures  would  appear  to  have  been  sacrifices  of  revenue 
without  adequate  reason. 

Rates  </  TVuMiJon.— Apart  from  the  merits  or  demerits  of 
partkular  taxes  or  gtoupa  of  taxes,  and  the  questions  as  to 
inequality,  injury  to  uade,  and  the  like  already  discussed,  the 
MggjmsMt  of  taxation,  or  rath»  revenue,  of  a  state  may  be  con- 
ttdered  in  the  most  general  way,  having  regard  to  the  propor^ 
tJon  appropriated  by  the  state  of  the  total  income  of  the  conn 
munity,  and  the  return  made  by  the  state  therefor.  Here 
(ihere  are  the  greatest  variations.  At  one  time,  f(ff  instance, 
during  the  great  wars  at  the  beginning  of  the  Z9th  century,  it 
«was  odculated  that  the  British  government  expenditure,  and 
the  corresponding  revenue,  most^  raised  by  taxation,  were 
leach  equal  to  about  one-third  of  the  aggregate  of  individual 
incomes— that  is,  as  £go,ooo,ooo  to  about  £270,000,000.  Pro- 
portions even  higher  have  not  been  unknown  in  history,  and 
it  is  probable  that  in  Russia,  India,  Egypt,  and  in  other  countries 
at  this  n^omcnt,  in  time  of  peace,  the  proportion  may  amount 
to  one-fourth  or  one-fifth.  On  the  other  hand,  some  years  ago 
in  the  United  Kingdom,  before  the  high  expenditure  on  army 
and  navy  began,  and  before  the  South  African  war  of  1899-1902, 
it  is  probable  that  with  an  outlay  of  less  than  £100,000,000  by 
the  central  government,  th^  proportion  of  this  outlay  to  the 
AKgregate  income  o\  the  people  was  not  higher  than  om- 
fourteenth.  At  the  beginning  of  1902,  "when  the  South  African 
war  was  closing,  the  normal  peace  expenditure,  even  reckoned 
at  £160,000,000,  did  not  exceed  one-tenth,  while  even  peace  and 
war  expenditure  together  in  2901,  taking  them  as  close  on 
£200,000,000,  did  not  exceed  one-eighth.-  These  varying  pro- 
portions, however,  mean  different  things  economically,  and  it  ia 
of  obvious  interest  that,  besides  questions  as  to  particular  taxes, 
the  broad  effect  of  the  whole  burden  of  taxation  should  also 
be  discussed. 

The  important  points  in  this  connexion  appear  to  be:  (i) 
Very  large  appropriations  can  be  made  by  the  state  from  the 
revenue  of  its  subjects  without  permanenl  injury.  The  comr- 
muniiy  thereby  suffers^  but  the  land  and  fixed  capital  remain, 
and  when  the  high  government  expenditure  ceases  individuals 
at  once  have  the  benefit,  subject  to  possible  disturbance  at  the 
moment  of  transition,  when  many  persons  employed  by  the 
atate  return  to  private  employment.  (2)  A  state  which  in 
ordinary  times  appropriates  one-tenih  or  some  less  proportion 
of  aggregate  individual  incomes  is  much  stronger  relatively 
than  a  state  absorbing  one-fourth,  one-third,  or  even  a  higher 
proportion.    It  has  much  larger  leaouiccs.  which  would  bo 


aviflabte  if  tine  vve-glveii  to~devdop'  than*.  (3)  When  the 
proportion  becomes  one-tenth  or  less  it  is  doubtful  whether  the 
sute  can  do  beat  for  its  subjecu  by  making  the  proportioa 
still  lower^  that  is,  by  abandoning  one  tax  i^ter  another,  or 
whether  equal  or  greater  advantage  would  not  be  gained  by 
using  the  revenue  for  wise  purpoaes  under  the  dixectioo  of  the 
state,  such  as  great  works  of  sanitation,  or  water  supply,  or 
public  defence.  In  other  words,  whoi  taxes  are  very  moderate 
and  the  revenue  appropriated  by  the  state  is  a  small  pan  only 
of  the  aggregate  o£  individual  incomes,  it  seems  posaible  that 
individuals  in  a  rich  country  nuiy  waste  individually  resources 
which  the  state  oould  apply  to  very  profitable  pujposte.  The 
state,  for  instancy  could  perhaps  more  usefully  engage  in  some 
great  works,  such  as  establishing  reservoirs  of  water  lor  the  use 
of  tows  populations  on  a  systematic  plan,  <x  making  a  tunnel 
under  one  of  the  cfaaniieb  between  Ireland  and  Great  Britam, 
or  a  sea-canal  across  Scotland  between  the  Clyde  and  the  Forth, 
or  purchasing  land  from  Irish  landlords  and  tranafcning  it  to 
tenanu,  than  allow  money  to  fructify  or  not  fructify,  as  the 
case  may  be,  in  the  pockets  of  individuals.  Plobably  there  are 
no  works  more  beneficial  to  a  community  in  the  long  run  than- 
those  like  a  tunnel  between  Ireland  and  Great  Britain,  which 
open  an  entirely  new  means  of  communication  of  strategical  as 
well  as  commercial  value,  but  are  not  likely  to  pay  the  individual 
erUreprentiw  within  a  short  period  of  time. 

AuTiioaiTTBs.->-See  also,  for  taxation  and  taxes  in  diffcreilt 
countries,  the  separate  articles  on  the  finance  under  the  heading  of 
each  country;  and  tlje  articles  on  Free  Tsadb,  Protection  and 
Tariffs.  The  following  short  list  of  authors  may  be  useful  to  the 
student: — Adam  Smith,  Wealth  of  Nations;  Ricardo-M'Culloch^ 
Principles  of  Taxation;  Mill,  Principles  of  Peiitical  Economy, 
Bascable,  Public  Finance;  £.  R.  A.  Seligman,  Shifting  and  Incidence 
of  Taxation  (and  ed.,  1S99);  Gamier,  Traiti  de  Ptnances;  Cohn, 
System  der  Nationai-Oeonomie;  Wagner,  Pinanawissenschafl', 
Koschcr,  System  der  Finankwissenschaft.  (R.  Gm.) 

TAXIDERMY,  the  art  of  preserving  the  integument,  together 
with  the  scales,  feathers  or  fur,  of  animals.  Little  is  known 
of  the  be^nnings  of  the  practice  of  the  "  stuffing  "  or  "  setting 
up  "  of  animals  for  ornament  or  for  scientific  purposes;  and  it 
is  highly  probable,  from  what  we  gather  from  old  works  of 
travel  or  natural  history,  that  the  art  is  not  more  than  some 
three  hundred  years  <dd.  It  was  practised  in  England  towards 
the  end  of  the  17th  century,  as  is  proved  by  the  Sloane 'collec- 
tion, which  in  1795  formed  the  nucleus  of  the  collection  of 
natural  history  now  lodged  in  the  galleries  at  South  Kensington. 

It  was  not  until  the  middle  of  Ust  century  that  %ny  treatise 
devoted  to  the  principles  of  the  then  little  understood  art  was 
published  in  France,  R.  A.  F.  Rdaumur's  treatise  (1749)  being 
probably  the  first.  This  was  followed  at  intervals  by  others  in 
France  and  Germany,  until  the  beginning  of  the  19th  centurj',' 
when  the  English  began  to  move  in  the  matter,  and  several 
works  were  published,  notably  those  by  £.  Donovan,*  W.! 
Swainson,*  Capt.  Thomas  Brown  *  and  others.  These  works,' 
however,  are  long  since  inadequate;  and  at  the  Great  Ex* 
hibition  of  1851,  the  Germans  and  French  ^ught  British  ta;d*' 
dermists  the  rudiments  of  scientific  treatment  of  natural 
objects.  The  demands  of  sportsmen  for  the  due  preservation 
of  their  trophies,  and  the  requirements  of  the  great  museums 
in  every  civUizcd  country,  have  rapidly  transformed  a  crude 
handicraft  into  an  elaborate  art,  and  the  finest  modern  results, 
as  produced  by  a  private  firm  like  Rowland  Ward  in  England, 
or  the  expert  staff  of  the  American  Museum  of  Natural  History 
in  New  York,  leave  almost  nothing  to  be  desired.  The  rapidly 
recurring  editions  of  Rowland  Ward's  handbook*  supply  a 
guide  to  the  ahiateur  specially  useful  as  indicating  what  may 
be  done  in  the  field;  John  Rowjcy's  little  manual'  supplies 

>  InslrMtions  for  CoOecUng  and  Preserving  Various  Subjects  sf 
Natural  History  (London,  ^^94)* 

•  The  Naturalist's  Guide  for  CoUeding  and  Preserving  Subjects  of 
Natural  History  and  Botony  (London,  1822). 

»  Taxidermist's  Manual  (Glasgow,  1 833). 

■*  The  Sportsman*s  Handbook  to  Practical  Collecthig,  Preserving 
and  Artistu  ^ing  up  ef  Trophies  and  Specimens  (London,  many 
ediUona).  *  the  Art  ^  Taxidermy  (New  York.  1898). 
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moie  detail '^M  i»  wIhA  may  be  done  id  ti»  WodEahnp; 
Montagu  BiowHAft  dabonte  tiwtiM>  xemiiiiB  a  standaid 
work,  whilst  WOliam  T.  Hbmaday*  has  9a|ip]jed  a  veiy  full 
acaoount  of  the  exodUnt  Americaa  methods  wUch  lie  lias  done 
■o  mnch  to  develop. 

^  The  first  principle  govonuDg  the  art  is  that,  after  the  spedmen 
has  been  procured,  id  as  frnh  and  dean  a  state  as  may  be, 
it  ahoald  luive  the  skin  stripped  £fom  the  body  in  such  a  manner 
as  not  to  disturb  the  scalesif  a  fidi  or  a  reptile,  the  leathers  if 
a  bird,  or  the  for  or  hair  if  a  mammal.  To  do  this  correctly 
leqidres  a  small  stodt  of  tools,  as  weD  as  a  great  amonat  of 
patience  and  peeseveraaceu  lie  appliances  compriae  several 
sharp  knives  (some  pointed  and  some  obtose),  a  iwir  of  sdaasm, 
a  pair  of  plleis,  a  pair  of  nippenor  "cutting-piierB,"  soma  tow, 
wadding,  needles  and  thrmd,  also  a  "  stnfling-iron,"  some 
crooked  awls,  a  pair  of  fine  long  flat-nosed  pliera,  and  a  camd- 
hair  brudi.  Tht  preser^gative  compound  is  often  the  original 
(B^ooeur's)  ''  arsenical  soap,*'  made  by  cutting  up  and  boQing 
a  tt»  of  white  soap,  to  whidi  la  oz.  <rf  salt  of  tartar  and  40s. 
of  powdered  lime  (or  whiting)  are  added  when  diasolved;  to 
this  mixtuxe,  when  nearly  cold,  2  lb  of  powdered  arsenic  and 
5  oc  of  camphor  (the  latter  pfreviously  triturated  in  a  mortar 
with  spirits  of  wine)  are  added.  The  miztnre  is  put  away  in 
small  jsss  or  pots  for  use.  Like  all  arsenical  preparations, 
this  is  exceedingly  dangerous  in  the  hands  of  unskilled  persons, 
often  causing  shortness  of  breath,  sores,  brittleness  d  the  nails 
and  other  symptoms;  and,  as  arsenic  is  really  no  protection 
against  the  attacks  of  insects,  an  effident  substitute  has  been 
invented  by  Browne^  composed  of  i  tt»  of  white  curd  soap 
and  3  S>  of  whiting  boiled  together,  to  which  is  added,  whilst 
hot,  i^  on.  of  chloride  of  lime,  and,  when  cold,  z  as.  of  tincture 
of  musk.  Tlus  miztuie  is  perfectly  safe  to  use  vrhen  cold 
(although  when  hot  the  .fames  should  not  be  fnhaliid,  owing 
to  the  chlorine  given  ofO*  and  is  spoken  of  as  doing  its  work 
effident^.  Solutions  of  oorrosive  snblimate,  often  xeoom- 
mended,  are,  even  if  efficient,  dangerous  in  the  extrane. 
Powders  consisting  of  tannin,  pepper,  camphor,  and  burnt  slum 
are  sometimes  used  for  "  making  skins,"  but  they  dry  them  too 
rapidly  for  the  purposes  of  "  mounting."  Mammals  are  best 
fveserved  by  a  mixture  of  z  lb  of  burnt  alum  to  }  lb  of  salt- 
petre; this,  when  iotimatdy  mixed,  should  be  wdl  rubbed  into 
the  skin.  Fishes  and  reptiles,  when  not  cast  and  modelled, 
are  best  preserved  in  m^ified  spirits  of  wine;  but  this,  when 
economy  h  desired,  can  be  replaced  by  "Mfiller^  solution" 
(bichromate  of  potash  a  oz.,  su^ihate  of  soda  1  os.,  distilled 
water  3  pints)  or  by  a  neariy  saturated  solution  of  ddoride  of 
sine.  The  rhraning  of  feathers  and  furs  is  periormed  by  rubbing 
them  lightly  with  wadding  soaked  in  benzoUne,  aitorwaids 
dusting  on  plaster  of  Paris,  which  is  beaten  out,  when  dry, 
with  a  bunch  of  feathers. 

The  preparation  and  mounting  of  bird  specimens,  the  objects 
most  ttsuaUy  selected  by  the  amateur,  are  performed  inthefouow- 
log  manner.  The  spcaxnen  to  be  operatea  upon  should  have  its 
nostrils  and  throat  closed  by  plugs  of  cotton-wool  or  tow;  both 
wing- bones  should  be  broken  dose  to  the  body,  and  the  bird  kud 
upon  a  table  on  its  back;  and,  as  birds 'especially  wfaite>-breaBted 
ones— should  eddom,  if  ever,  be  opened  on  the  breast,  an  indsion 
should  be  made  in  the  skin  nnder  the  wiog  on  the  aide  most 
damaged,  from  which  the  thigh  protrudes  when  pushed  up  slightly; 
this  is  cut  through  at  its  junction  with  the  body,  when  the  knife 
b  gently  used  to  separate  the  skin  from  this,  until  the  wia^-bone 
is  seen  on  the  open  ade.  This  is  then  cut  through  by  scissors, 
and  by  cardul  manipulation  the  skin  is  further  freed  frona  the  back 
and  breast  until  the  neck  can  be  cut  off.  The  other  side  now 
remains  to  be  dealt  with;  from  this  the  wing  is  cut  by  travelling 
downwards,  the  remaining  1^  is  cut  away,  and  very  careful  skinning 
over  the  stomach  and  upon  the  tower  back  brings  the  operator  to 
the  tail,  which  is  cut  off,  leaving  a  small  portion  of  the  bono  (the 
coccyx)  in  the  skin.  The  body  now  falls  off,  and  nothing  remains 
in  toe  skin  but  the  neck  and  head.  To  skin  these  out  properly 
without  unduly^  stretching  the  integtiment,  is  a  task  trying  to  the 
patience,  but  it  can  be  aooomplidbed  by  gradually  working  the 
sldn  away  from  the  back  of  the  head  forward,  taking  care  to  avoid 

'  ArHslk  and  Scientific  Taxidermy  and  Modelling  (London,  1806). 
*  Taxidermy  and  Zooiopad  OmcUng  (London,  seventh  ediuon. 


cuninti  the  eves  or  the~«ydids,~bat  by  cautieos.  smaagemcot,  -to 
cut  the  membranous  sldn  over  those  parts,  so  that  the  eyes  are 
easily  extracted  from  the  orbits  without  bursting.  The  skin  should 
be  freed  down  nearly  to  the  beak,  and  then  the  back  of  the  head, 
with  neck  attached,  should  be  cut  off,  the  brains  extracted,  all  the 
flesh  cleared  from  the  skull  and  from  the  bones  of  the  wings,  legs 
and  tail^  the  skin  painted  with  the  preservative,  and  ultuaatdy 
turned  mto.its  proper  position.  When  " skins''  only  are  to  be 
made  for  the  cabinet,  it  is  sufiident  to  fill  the  head  and  neck  with 
chopped  tan,  the  body  with  a  false  one  made  of  tow,  tightly  packed 
or  loooe  acooiding  to  the  genius  cl  the  preparer,  to  sew  op  theddn 
of  the  stomach,  and  to  place  a  band  of  paper  lightly  pinned  around 
the  body  over  the -breast  and  wings,  and  allow  it  to  remain  in  a 
warm  position,  free  from  dust,  for  several  days  or  weeks,  according 
to  the  dee  of  the  apechnen.  It  ahouM  then  bebfaelled  with  name, 
aex,  localfty  and  dat^  and  put  away  with  insect  powder  around  it. 

When,  however,  the  specimen  is  to  be  "  mounted,"  the  open- 
tions  should  be  carried  up  to  the  point  of  returning  the  skin,  and 
then  a  false  body  of  tightly  wrapped  tow  Is  made  upon  a  wire 
pdttted  at  its  upper  end.  This  is  mserted  through  the  faidsion 
under  the  wiin;,  the  pointed  end  eoing  up  the  neck  and  thraugh 
the  skull  to  the  outside.  When*  the  imitation  body  lests  witlun 
ttie  skin,  pointed  wires  are  thrust  through  the  soles  of  the  feet,  up 
the  skin  of  the  back  of  the  legs,  and  are  finally  clenched  ui  the 
body.  Wirea  are  also  thrust  Into  the  butts  of  the  wings,  following 
the  ddtt  of  the  nnder  aurfaoe,  and  also  denched  through  into  the 
body.  A  Mand  or  perch  is  provided,  and  the  bird*  bdng  fixed 
upon  this,  IS,  after  the  eyes  nave  been  inserted,  arranged  m  the 
mT>3t  natural  attitude  which  the  sldll  of  the  taxidermist  can  give  {t. 

Mammals  are  cut  along  the  stomach  from  nearly  the  middle  to 
the  breast,  and  are  skinned  by  working  out  the  hind  Iqps  fint, 
cattinK  them  off  under  the  akin  at  the  junctwn  of  the  femur  with 
the  tibia,  and  ca^fully  stripping  the  skin  off  the  lower  back  and 
front  until  the  tail  is  reached,  the  flesh  and  bones  of  which  are 
pulled  out  of  the  sldn,  leaving  the  operator  free  to  follow  on  up  the 
bade  and  chest  until  the  fore  legs  are  reached,  whkh  am  cut  off 
in  like  manner.  The  neck  and  head  are  skinned  Out  down  to  the 
inner  edges  of  the  lips  and  nose,  great  care  bdng  exercised  not  to 
cut  the  outer  portions  of  the  ears,  the  eyelids,  the  nose  or  the  lips. 
The  flesh  bdns  deared  off,  and  the  brain  and  eyes  extracted,  the 
skull  shodd  adhese  to  the  skm  by  the  inner  edges  of  the  lips.  All 
the  flesh  should  be  trimmed  from  the  bones  of  the  legs*  The  head, 
being  shaped,  where  the  flesh  was  removed,  by  tow  and  clay,  is 
returned  into  the  skin.  A  long  wire  of  suffident  strength  is 
twhtly  bound  with  tow,  making  a  loiw,  narrow  body,  through 
which  wires  are  thruM  by  the  ddn  of  thie  soles  of  the  feet.  The 
li^  wires  and  bonea  bdng  wrapped  with  tow  and  day  into  ahape, 
the  points  of  the  wires  are  pushed  through  the  tow  body  and 
clenched.  They  and  the  body  are  then  oent  into  the  desired 
position,  and  modelled  up  by  die  addition  of  more  tow  and  c^, 
until  the  contoun  of  the  naturd  body  are  imitated,  when  the 
stomach  is  sewn  up.  A  boaid  is  provided  upon  which  to  fix  the 
specimen,  artificial  eyes  are  inserted,  the  Ups.  nose  and  eyeUds  fixed 
by  means  of  pins  or  "  needle-points,'*  ana  the  qxcimcn  is  then 
placed  in  a  warm  dtuation  to  dry. 

Reptiles,  when  small,  have  their  skin  removed  by  cutting  away 
the  atmchment  of  the  skull  to  the  cervicd  vertebme,  and  by-tnm* 
ing  the  decapitated  trunk  out  at  the  mouth  t^  ddicate  manipda* 
tion.  Wh^"  large ,  they  are  cut  along  thor  median  Unci,  and 
treated  in  the  same  manner  as  mammals. 

'Fishes,  after  bdng  covered  on  thdr  best  side  with  paper  oc 
mnslin  to  protect  the  scales,  are  cut  dong  the  other  dde  from  the 
tail  to  the  gills,  and  are  skinned  out  by  removing  "  cutlets,"  as 
large  as  is  possible  without  cracking  the  skin,  which,  indeed,  should 
be  kept  damp  during  work.  After  oeing  cured  with  a  preservative, 
they  are  filled  with  sawdust  or  dry  plaster  of  Paris,  seira  up,  turned 
over  on  a  board,  the  fina  pinned  out,  and  the  mouth  adjusted, 
and,  when  perfectly  dry,  the  plaster  may  be  shaken  out. 

The  new  school  of  taxidermists,  with  new  methods,  whote' 
mm  Is  to  combine  knowledge  of  anatomy  snd  modelling  with 
taxidermic  technique,  has  now  come  to  the  front,  dl  jMrocesses 
of  "stuffing"  have  been  discarded  in  favour  of  nioddling. 
WitUn  the  limits  of  an  artide  like  the  present  it  is  inqMsdlJe 
to  do  more  than  glsnce  at  the  intricate  processes  Involved  hi 
this.  In  the  case  of  mammals,  after  the  skin  has  been  com- 
pletely removed,  even  to  the  toes,  a  copy  Is  made  of  the  bo^, 
posed  as  in  life,  and  from  this  an  accurate  representation  of 
form,  induding  delineation  of  muscles,  &c.,  b  bmlt  up  in  fi^t 
materials,  and  known  as  the  "manikin";  the  nM>dd  is  then 
covered  with  skin,  which  is  damped,  and  moulded  to  follow 
every  depreesimi  and  prominence,  the  manikin,  bdoro  having 
the  skin  put  on  it,  frequently  being  covered  completdy  with  a 
thin  layer  oi  day;  the  stwiy  is  thea  suffered  to  dry;  and, 
modeb  having  been  made,  in  the  case  of  large  animab,  nf  the 


466 


TAY— TAYLOR 


maoom  nembnoie  of  tbe  jaws,  pdate,  tongue  tad  Opt,  these 
are  truthfully  reproduced  in  a  plastic  material.  The  ordinary 
glass  eyes  are  discarded,  and  hollow  globes,  specially  made,  are 
hand-painted  from  nature,  and  are  fixed  in  tbe  head  so  as  to 
convey  the  exact  expression  which  the  pose  of  the  body  demands. 
Birds,  if  of  any  sixe,  can  be  modelled  in  like  manner,  and  fishes 
are  treated  by  a  nearly  identical  process,  being  finally  coloured 
asina"stiUlife"  painting. 

To  give  a  life-like  lepieteutation,  attentioa  fs  also  paid  to 
artistic  "mounting."  By  this  is  meant  the  surrounding  of 
specimens  with  appropriate  accessories,  and  it  is  well  exemplified 
by  the  work  shown  in  the  natund  history  museum  at  South 
Kensington,  where,  for  example,  birds  are  arnmged  as  in  a 
state  of  nature. 

Tbe  great  American  museums  have  extended  a  similar,  method 
to  the  mounting  of  even  large  mammals,  whilst  they  have  made 
bird  groups  naturally  still  more  life-like  by  panoramic  back< 
grounds  and  top  and  side  lighting  of  the  cases.  f  M.  B.) 

TAY,  the  longest  river  in  Scotland.  From  its  source  in  Ben 
Lui  (3708  ft.),  a  mountain  on  the  borders  of  Perthshire  and 
Argyllshire,  it  pursues  a  mainly  north-easterly  direction  to 
Logierait,  where  it  curves  to  the  south  by  east  as  far  as  Dunkdd ; 
there  its  course  turns  to  the  south-east  to  the  mouth  of  the 
Isla,  where  it  bends  towards  the  south  by  west  to  the  vidnity 
of  Scone.  From  this  point  it  makes  a  sharp  descent  to  the 
south  by  east  beyond  the  county  town,  when  it  sweeps  south- 
'east  to  near  Newburgh  in  Fifeshire,  where  it  again  faces  the 
north-east  as  far  as  Broughty  Ferry,  whence  it  fiows  str^ght 
eastwards  into  the  North  Sea,  off  Buddon  Ness  in  Forfarshire, 
after  a  total  run  of  1x7  miles.  Dming  the  first  xi  miles  it  is 
known  as  the  Fillan  and  discharges  into  Loch  Dochart.  From 
the  lake  it  emerges  as  the  Dochiurt  (13  m.),  which  enters  Loch 
Tay  at  Olhi;  Flowing  through  the  loch  for  14^  m.,  it  ssues 
at  Kenmore  under  its  proper  name  of  Tay.  From  hence  to  the 
sea  its  course  measures  78^  m.,  from  which  we  may  deduct 
25  m.  as  the  length  of  the  Firth  of  Tay  (which  begins  at  Calmie- 
pi^  Ferry),  leaving  53I  m.  as  the  ksigth  of  the  stream  between 
Kenmore  and  the  mouth  of  the  Earn.  Its  principal  affluents  on 
the  rij^t  are  the  Bran,  Almond  and  Earn,  and  on  the  left  the 
Lyon,  Tummd  ^d  lala.  Along  with  its  tributaries,  therefore, 
it  drains  all  Perthshire  and  portions  of  Forfarshire  and  Argyll- 
shire, having  a  catdiment  biein  of  9400  sq.  m.  In  many  parts 
the  current  is  impetuous,  and  in  flood  has  occasionally  wrought 
much  havoc,  certain  of  the  inundations  being  historicadly 
important.  Its  mean  discharge  of  water  every  minute  b 
estimated  to  amount  to  373,000  cubic  ft.,  a  larger  outpour 
than  that  of  any  other  stream  in  the  United  Kingdom.  Vessels 
make  Dundee  at  aU  stages  of  the  tide,  and  the  estuary  is  navig- 
able to  Newburgh  by  vesseb  of  500  tons,  and  as  far  as  Perth 
by  ships  of  300  tons.  The  ruivigation,  however,  is  seriously 
obstructed  by  shifting  sandbanks.  Tbe  estuary  varies  in  width 
from  I  m.  at  Caimiepier  Ferry  to  fully  3  ol  at  its  mouth.  The 
prindpal  points  on  the  river  are  Crianlaxich  oa  the  Fillan  (with 
stations  on  the  West  Highland  and  Callander  to  Oban  railways), 
Luib  and  Killm  on  the  Dochart,  Kenmore,  Aberfddy,  Dunkeld, 
Bimam,  Stanley,  Scone,  Perth  and,  on  the  north  dioxe  of  the 
firth,  Errol,  Dundee,  Broughty  Fenry  and  lionifieth,  and,  on 
the  south  shore,  Newbur^,  Newport  and  Tayport..  It  is 
bridged  at  Kenmore,  Abcrfeldy,  Logierait,  Donkdd,  Caputh 
and  Perth  (3).  The  first  railway  viaduct  across  the  firth  at 
Dundee  wss  nearly  two  miles  long  and  had  been  in  use  for  some 
eighteen  months  from  the  date  of  its  opening  in  1877.  During 
tbe  night  of  the  38th  of  December  1879,  however,  whik  a  great 
gale  was  at  the  height  of  its  fury,  the  passing  of  a  train  over 
the  cent^sl  section  gave  purchase  to  the  tempest  and  that 
portion  of  the  structure  was  blown  down  along  with  the  train 
and  the  unfortunate  travellers.  Some  75  to  90  persons  are 
supposed  to  have  perished.  The  second  bridges  of  somewhat 
lower  height,  a  m.  and  73  yds.  in  length,  was  erected  60  ft.  higher 
!up  stream  and  opened  in  1887.  The  Tay  is  famous  for  salmon, 
ihe  annual  catch  in  the  river  and  estuary  being  the  moti 
valuaUo  in  Scotland.    There  is  a  hatchery,  at  HonnonjtfieWt 


dose  to  LuDcarty  statioD,  4  m.  K.  lof  Path,  lar  the  Inttfdd 
breeding  of  salmon,  the  fish  being  liberated  from  the  ponds 
about  the  age  of  three  years.  In  respect  of  riparian  scenery 
the  Tay  as  a  whole  is  the  most  beautiM  livcr  in  Scotland,  the 
stretch  between  Logierait  and  Cargill,  particulariy  the  leadm 
above  and  below  Dunkdd,  being  univenally  admind. 

TAT,  LOCH,  the  htfgest  bike  in  Pecthshixe,  Sootbad.  U  h 
situated  about  the  middle  of  the  county  and  has  a  flattened 
ogee  form,  wRh  a  general  trend  from  NJB.  to  S.W.  It  is  14I  m. 
long  from  Killin  at  the  head  to  Keimrare  at  the  foot,  from  |  ns. 
to  folly  I  m.  wide.  The  maximum  depth  is  508  ft.,  the  mean 
depth  300  ft.  The  lake  lies  355  fL  above  the  sea,  covers  a» 
area  of  6550  acres,  or  over  xo  sq.  m.,  and  |ias  a  drainage  basla 
of  33s  sq.  m.,  inciuding  tbe  ovcxflow  from  Lochs  Do^irt  aikd 
Tubhaiz.  It.recdves  at  Killin  the  liveis  Lochay  and  Dodiact 
and  discharges  by  the  Tay  at  Kenmore.  Ben  Lawers  (3984  ft.) 
rises  near  the  left  bank.  There  are  piers  at  KBtin,  Aideonaig, 
Lawers,  Feman  and  Keiimore,.at  wliidi  the  steamers  odl  during 
the  tourist  seasmi;  ferries  at  Ardeonaig  and  lowers;  and  ft 
ooadiing  road  on  the  1^  shore  and  a  somewhat  longer  aisd  more 
hilly  road  on  the  right.  At  the  foot  of  tbe  lake  is  an  island 
containing  the  ruins  of  the  priory  iridch  was  founded  in  xxai 
by  Alexander  L  in  memory  of  his  wife  Sibylla,  daui^tcr  of 
Henry  L  She  was  buried  here.  ^  Loch  Tay  enjoys  great  repute 
for  its  salmon-fishing.  

TATABAS,  a  town  of  the^province-  of  Tayabas,  Lmon, 
Philippme  Islands,  8  m;  N.  of  Luoena,  the  capital.  Pop.  of 
the  munidpality  (1903)  14,740.  Tayabas  is  picturesquely 
situated  on  the  slopes  of  the  extinct  volcano  Ban&jao,  and 
commands  a  magnificent  view  of  the  surrounding  countcy, 
which  is  extremdy  fertile,  and  is  planted  in  liee  and  cooo-nuta. 
Its  dhnate,  although  cool,  is  very  unhealthy,  xnallgnant  malarial 
fevers  causing  a  hi^  death-rate.  -  It. has  a  church  and  convent 
of  large  size  and  massive  constraction.  During  the  revolt  of 
1896  a  Spanish  gandSon  occupying  these  buildings  withstood 
a  siege  of  fifty<dght  days,  at  the  end  of  which  time  it  was 
forced  to  surrender  by  ladr  of  food.  Tisgalog  and  Biccd  axe 
the  languages  spoken.  Until  1901^  Tayabas  was  the  capitid 
of  the  province. 

TAT0ETU8  (TalVycrot  or  TaOyerorTmod.  St  Eliss  or  Pent»; 
daktylon),  the  highest  mountain  xidge  in  the  Pdoponnes^' 
separating  Laoonia-from  Mcssenla.  .'Height  7900  fit.  Hie 
highest  point  is  H.  Eltaa;  here  horses  are  said  to  have  bees 
sacrificed  to  Helios.  _    - 

TAYLOR,  Aim  (r782^x866)»  afterwards  Mrs.  Gilbert,  and 
TAYU)B,  JAMB  (i783-x8a4),  English  .writers  for  childxen,' 
daughters  of  Isaac  Taylor  (1759-1839),  were  bom  in  London 
on  the  30th  of  January  1783  and  the  ssrd  of  September  1763 
respectively.  In  X786  the  TayloES  went  to  live  at  Lavenhatt 
in  Suffolk,  and  ten  years  later  removed  to  Colchester.  Jane  was 
a  livdy  and  entertaining  child,  and  composed  plays  and  poems 
at  a  very  eariy  age.  Hidr  father  and  mother  hdd  advanced 
views  on  education,  and  under  thdif  guidance  the  girls  were 
instructed  not  only  in  thdr  father's  art  of  engraving,  but  in 
the  prindples  of  fortification.  Their  poems  were  written  in| 
short  intervals  in  the  round  of  each  day's  occupations.  Arm 
introduced  hersdf  to  the  publishers  Darton  and  Harvey  by  a 
rhymed  answer  to  a  puxzle  in  the  Mincr*s  Pocket  Book  for  1799,' 
and  Jane  made  her  first  appearasce  in  print  in  the  same 
periodical  with  "The  Beggar  Boy."  The  publishers  then' 
wrote  to  Isaac  Taylor  asking  for  more  verses  for  chQdren  from' 
his  family,  and  the  result  was  Original  Poems  for  Infant  Hindi 
(3  vols.,  1804-5),  by  "  several  young  persons,"  of  whom  Ami' 
aiul  Jmie  were  the  largest  contributors.  The  book  had  an' 
immediate  and  lasting  success.  It  went  through  numerous 
editions,  and  was  tranjated  into  German*  Dutch  and  Ruteian. 
Ann  and  Jane  Taylor  wrote  directly  for  children,  and  viewed 
events  and  nwrals  from  the  nursery  standpoint.  They  had 
many  imitators,  but  few  serious  rivab  in  their  own  kind,  except 
perhaps  Mrs  Elizabeth  Turner.  They  followed  up  this  success 
with  Rhymes  for  Ike  Nursery  (x8o6),  Symns  for  InfaiU  Minds 
(18084  3od  ed.  x8io),  a  less-known  collection.  Signer  To^ 
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Turaft  Woniirfvi  Magik  LanUm;  or.  The  Warld  Tttnud 
Upside  Dotm  (iSxe),  and  OriguuU  Hymns  f&r  Sutiday  School 
(181 2>.  In  1813  Ann  notrried  n  Congregational  mmister,  the 
Rev.  JoBiah  Gilbert,  and  Jane  went  to  live  at  Uiracombe  witli 
her  brother  Isaac  In  x  8x6  Jane  returned  to  Ongar,  where  the 
family  had  been  settled  for  aone  years,  and  died  there  on  the 
X3th  of  April '1824.  Mrs  Gilbert  died  at  Nottingham  on  the 
20th  of  December  1666.  Bodt  listers  wrote  after  their  separar- 
tion,  but  none  of  their  later  woiics  had  the  same  vogne.  Jane 
showed  more  wit  and  vivadty  than  her  sister,  notably  in  the 
ContrihUions  ofQ.  Q.  (a  vob.,  1824),  and  in  Display  ^  a  Tale /or 
Young  People  (18 15);  but,  though  she  was  generally  supposed 
to  be  the  chief  wtiter  of  the  two,  some  of  the  most  faraous 
pieces  in  their  joint  works,  such  as  "  I  thank  the  goodness  and 
the  grace/'  "  Meddlesome  Matty,"  ^'  The  Notoiious  Ghttton," 
&C.,  are  by  Aim. 

The  best  edition  of  the  PMicei  Works  of  the  alstere  Is  that  of 
1877.  These  is  an  excdleat  edition  (1903)  of  the  Original  Poems 
and  Others,  by  Ai»a  and  Jane  Taylor  and  Adelaide  O'Keeffe,  edited 
by  E.  V.  Lucas,  with  illustrations  by  F.  D.  Bedford. 

Abundant  information  about  Ann  and  Jane  Tavior  Is  to  be 
found  in:  AiUehiorrafhy  and  Olker  Memorials  of  Mrs  Gilbert 
{3  vohu,  1874),  edited  by  her  son  Josiain  Gilbert;  Isaac  Taykv, 
Memoirs ,  .,of  Jont  Ta'mr  (a  -vols.,  i8ss)<  and  the  oolVi^ctiqa  by 
the  aane  editor  entitled  The  Family  Pen:  Memorials »..(if  Ihe 
Taylor  Family  of  Ongar,  vol.  iL  (1867), 

TATKMt,  BAYAR1>  (x825>x878),  American  nuthoi!,  was  bom 
at  Kennett  Square  in  Chester  comity,  Pennsylvania,  on  the 
X  ith  of  Januaiy  1825.  The  son  of  a  well-to<Io  fanner,  he  re^ 
ceived  his  early  instruction  in  an  academy  at  West  Chester, 
and  later  at  Unionville*  At  the  age  of  seventeen  he  was  ap- 
prenticed to  a  printer  in  West  Chester.  A  little  volume,  pub- 
lished at  Philadelphia  in  1844  under  the  title  Xiikena,  or  the 
Batde  ej  Uie  Sierra  Morena^  and  other  PoemSj  brought  Its  author 
a  little  cash;  and  indlxectly  it  did  him  better  sendee  as  the 
means  of  his  introduction  to  The  New  York  Tribune,  With  the 
mouey  thus  obtained,  and  with  an  advance  made  to  htm  on 
account  of  some  journalistic  work  to  be  done  In  Europe,  *'  J.  B. 
Taylor  "  (as  he  had  up  to  this  time  signed  himself,  though  he 
bore  no  other  Christian  name  than  Bayud)  set  sail  for  the-East. 
The  yoimg  poet  spent  a  happy  time  in  roaming  thxtni^  certain 
distxicts  of  England,  Fiance,  Gennany  and  Italy;  that  he 
was  a  bom  traveller  is  evident  from  the  hict  that  this  pedestrian 
tour  of  almost  two  years  cost  him  only  £100.  The  graphic 
accounts  which  he  sent  from  Europe  to  The  New  York  Triiunef 
The  Saturday  Eoening  Posty  and  The  United  States  CateUt  were 
so  highly  appreciated  that  on  Taylor's  x«tum  to  America  he 
was  advised  to  throw  his  articles  into  book  form.  -  la  184)6, 
accordingly,  appeared  his  Views  Afoot^  or  Europe  seen  trith 
Knapsack  and  Staff  (2  vds.,  New  York).  This  pleasant  book 
had  considerable  popularity,  and  its  author  aow  found  himself 
a  recognised  man  <rf  letters;  moreover,  Horace  Greeley,  then 
editor  of  the  Tribune,  placed  Taylor  on  the  Tribume  staff  (1848) 
thus  securing  him  a  certain  if  a  moderate  income.  His  next 
journey,  made  when  the  gold-fever  was  at  its  height,  was  to 
California,  as  correspondent  for  the  Tribune;  from  this  ex- 
pedition he  returned  by  way  of  Mexico,  and,  seeing  his  oppor- 
tunity, published  (2  vols.,  New  York,  x850>  a  highly  successful 
book  of  travels,  entitled  El  Dorado;  or.  Adventures  in  the  Path 
of  Empire.  Ten  thousand  copies  were  said  to  have  been  sold 
in  America,  and  thirty  thousand  in  Great  Britain,  within  a 
fortnight  from  the  date  of  issue.  Bayard  Taylor  alwasrs  con- 
sidered himself  native  to  the  East,  and  it  was  with  great  delight 
that  in  1851  he  found  himself  on  the  banks  of  the  Nile.  He 
ascended  as  far  as  12^  30^  N.,  and  stored  his  memory  with 
countless  sights  and  deU^ts,  to  many  of  which  he  afterwaxtls 
gave  ejqpiession  hi  metrical  form.  Fxom  England,  towards 
the  end  of  X852,  he  sailed  for  Calcutta,  proceeding  thence  to 
China,  where  he  Joined  the  expedition  oif  Commodore  Perry 
to  Japan.  The  results  of  these  journeys  (besides  hb  poetical 
memorials)  were  A  Journey  to  Central  Africa;  or.  Life  and 
Landscapes  from  Egypt  to  the  Negro  Kingdoms  of  tke  WkOe  NUe 
(New  York,  1854);  Tke  Lutdt  of  tke  Saraem;  or,  Piefures  of  \ 


Palestine,  Asia  Minor,  SisUy  and  S^tnn  (x8s4)(  aild  A  Visib 
to  India,  Ckina  and  Japan  in  tke  Year  j8$3  (1655).  On  his 
return  (December  20,  1853)  from  these  various  joumeyinga  he 
entered,  with  maxked  success,  upon  the  career  of  a  public; 
lecturer,  delivering  addresses  in  every  town  of  importanoa 
from  Maine  to  Wisconsin.  After  two  3rearB'  experience  of  this 
lucrative  profession,  he  again  started  on  his  travels,  on  this 
occasion  for  northem  Europe,  his  special  object  being  the 
study  of  Swedish  life,  language  and  litexature.  The  most 
noteworthy  result  was  the  long  nanative  poem  Lars,  but  hit 
"Swedish  Letters"  to  the  Tribune  were  also  xepubliabed, 
under  Ihe  title  Northern  Traod:  Suinmer  and  Winter  Pictures 
(London,  1857).  >  His  first  wife.  May  Agnew,died  (1850)  within  a 
yesr  of  her  marriage,  and  in  October  1857  he  married  Maria 
Hansen,  the  daughter  of  Peter  Hansen,  the  German  astronomer.) 
Theensuing winter  wasspentia  Greece.  In  x85oTaylDr oncemoie 
tnversed  the  whole  extent  of  the  western  American  goU  region,' 
the  primary  cause  of  the  journey  lying  in  an  invitation  to 
lecture  at  San  Frandsco^'  About  three  years  later  he  enteied. 
the  diplomatic  service  as  secretary  of  legation  at  St  Petersburg, 
and  the  following  year  ((863)  becaine  cfaaigi  d'affaires  at  the 
Ruaaiatt  capiuL  x  la  X864  he  setumed  to  the  United  Sutes 
and  resumed  his  active  Hteraiy  labours^  and  it  was  at  this 
period  that  Hannak  Thurston  (New  York,  X863),  the  fixst  of  his 
four  novels,  was  published.  ^  This  book  had  a  moderate  success,' 
bat  neither  in  it  nor  in  its  Successors  did  Bayard  Taylor  betray 
any  special  talent  sia  a  novelist.  In  1874  he.  went  to  Iceland,  to 
report  for  the  Tribune  the  one  thousandth  anniversary  of  the  first 
settlement  there.  In  June  1878  he  was  accredited  United  States 
minister  at  Berlin.  Notwithsunding  the  resistless  passion  for 
travel  which  had  always  possessed  him.  Bayard  Taylor  was  (when 
not  actually  en  route)  sedentary  in  his  habits,  especially  in  the 
later,  years  oC  his  life.  His  death  occurred  on  the  19th  of 
December*  only  a  few  months  after  his  arrival  in  Berlin. 

Taylor's  most  ambitious  productions  hi  poetry — his  Masfne  of 
the  <Mds  (Boston,  1^72),  Prinee  Deukalion;  a  lyHad  drama  (Boston, 
1878),  The  Pidnro  ef  St  John  (Boston.  1866),  lars;  a  Pastoral 
of  Norway  (Boston,  1873),  and  The  Prophet;  a  tragedy  (Boston, 
1874) — arc  marred  by  a  ceaseless  effort  to  overstrain  his  power.' 
But  nc  will  be  remembered  by  his -poetic  and  excellent  translation 
of  Faust  (2  vols.,  Boston,  1870-71)  in  the  original  metres.  Taylor 
felt,  in-  all  tvuth,  **  the  torment  and  the  ecstasy  of  verse  " ;  but,  as 
a  critical  friend  has  written  of  him,  "  hb  nature  was  so  ardent,  so 
full-blooded,  that  sli^^fat  and  comaaon  sensations  intoxicated  him,' 
and  he  estimated  their  effect,  and  his  power  to  transmit  h  to  others, 
beyond  the  true  value."  He  had,  from  the  earliest  period  at  which 
he  began  to  compose,  a  distinct  lyrical  faculty:  so  keen  indeed  was 
his  ear  that  he  oecame  too  insisteotly  haunted  by  the  music  of 
others,  pre-eminently  of  Tennjrson.  out  be  had  often  a  true  and 
fine  note  of  his  own.  His  best  short  poems  axe  "  The  Metem- 
psychosis of  the  Pine  "  and  the  well-known  Bedouin  love-song.  In 
bis  critical  essays  Bayard  Taylor  had  himself  in  no  inconsiderable 
degree  what  he  wrote  of  as  "  that  pure  poetic  insight  which  is  the 
vital  spirit  of  criticism."  The  most  valuable  of  these  prose  disser- 
tations are  the  Studies  in  German  Literature  (New  York,  1879). 
Collected  editions  of  his  Poetical  Works  and  his  Dramatic  Works 
were  published  at  Boston  in  x888;  his  Ltfe  and  Letters  (Boston, 
2  vols.,  i88d)  were  edited  by  his  wife  and  Horace  E^  Scudder. 

See  also  Albert  H.  Smyth,  Bayard  Taylor  (Boston,  1896),  in  the 
"  American  Men  of  Letters  '*  series;  and  W.  D.  Uowells  s  Literary 
Friends  and  Acquaintances  (1900).'  ' 

TAYLOR,  BROOK  (x68^x73x),' EngUsh'mathematidan,  was 
the  son  of  Jdhn  Taylor,  of  Bifxons  House,  Kent,  by  Olivia,' 
daughter  of  Sir  Nicholas  Tempest,  Bart.,  of  Durham,  and  was 
bora  at  Edmonton  in  Middlesex  on  the  i8th  of  August  1685.' 
He  entered  St  John's  C^Uege,  Cambridge,- afe  a  feUoiMxmimoner 
in  X70X,  and  took  degrees  of  LL.B.  asMI  LL.D.  irespectively 
in  1709  and  1714.  Having  studied  mathematics  ondcr  John 
Machin  and  John  Kdll,  he  cbtaiaed  in  1708  a  remarkable' 
sdutfon  of  the  problem  of  the  *'  centre  of  oscillation,"  which, 
however,  remaining  uapuhlished  until  May  17x4  (Pkil.  Trasa., 
vol.  xzviii.  p.  xx),  his  claim  to  priority  was  unjitttly  disputed 
by  John  Bernoulli.  Taylor's  Meikodus  Imretmntarum  Drrecia 
el  Inoersa  (London,  17x5)  added  a  new  branch  to  the  higher 
mathematics,  now  designated  the  "  calculus  of  finite  differences." 
Among  other  iii|{enioos  applications,  he  used  il  to  detenninr 
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the  ionn  of  movement  of  a  vibiating  ttring,  by  idm  first  suc- 
cessfully reduced  to  merhsniral  priadpks.  The  same  ivorfc 
oontainod  the  celebiated  lonnuiB.  known  as  "  Trior's  theorem  " 
(see  Inhmitesdiai.  Caxchlds),  the  importance  of  which  re- 
mained unrecognized  uatfl  1778,  when  J.  L.  Lagrange  realized 
its  powers  and  termed  ft  "le  primcipal  fondtmmt  du  cakul 
HfSrmiHeL" 

In  his  essay  on  Linear  PenpecUte  (London^  17x5)  Taylor  set 
forth  the  true  prindples  of  the  ait  in  anvOdgbal  and  move 
general  form  than  any  of  iiis  predecessors;  but  the  work 
suffered  from  the  brevity  and  obscurity  which  affected  most  of 
writings,  and  needed  the  ekiddatk>n  bestowed  on  it  fai  tihe 
of  Joshua  Kirby  (r754)  and  Dinld  Fouroier  (1761). 
'  Taylor  was  elected  a  fdlow  of  the  Roy»l  Sodety  eaady  in 
171  a,  sat  in  tite  same  year  on  the  conunittee  for  adjudicating 
the  claims  of  Sir  Isaac  Newton  and  Gottfried  Wilfaehn  Leibnlta, 
and  acted  as  secretary  to  the  sodety  fima  the  13th  of  Janoary 
r7i4  to  the  STst  of  October  1718.  ■  From  171 5  Ids  sttttUestook 
a  philosopbica]  ahd  religioiis  bent.  He  corresponded^  in  that 
year,  with  the  Comte  de  Montmort  on  the  subjea  of  I^oolas 
Malebranche's  tenets;  and  unfinished  treatises,  "On  the 
Jewish  Sacrifices  "  and  "  On  the  Lawfuhiess  of  Eating  Blood/' 
written  on  his  return  from  Aix-la-Chfl4>elle  in  ijt^t  were  after- 
wards found  among  his  papers.  His  marriage  in  1791  with 
Miss  Brydges  of  Wallington,  Surrey,  led  to  an  estrangement 
from  his  fother,  a  person  of  somewhat  morose  temper,  which 
terminated  in  1723  aher  the  death  of  the  lady  in  giving  birth 
to  a  son.  The  ensuing  two  years  were  tptaai  by  Mm  with  his 
ffttnily  at  Bifrons,  and  in  1795  he  mtfnfed,  with  the  paternal 
approbation,  Sabetta,  daughter  of  Mr  Sawbridge  of  Olantigfa, 
Kent,  who,  by  a  strange  fatality,  died  also  in  d^bed  in  r73o; 
in  this  case,  however,  the  infant,  a  daughter,  survived.  Taylor's 
ftagite  health  gave  way;  he  fdl  iiito  a  dedhie,  died  on  the  39th 
of  Deconber  1731,  at  Somerset  Hoose^  and  was  buried  at 
St  Ann'S)  Soho.  By  his  father's  death  in  1799  he  had  inherited 
the  Bifrons  estate.  As  a  mathematician,  he  was  the  only 
Englishman  after  Sir  Isaac  Kewton  and  Roger  Cotes  capable 
of  holding  his  own  with  the  Bemoullis;  but  a  great  part  of 
the  effect  of  his  demonstrations  was  lost  through  his  huHure 
to  express  his  ideas  fully  and  dearly. 

lA  posthummis  woHc  entitled  CenitmplatioPhSoi^tkka'wu 
printed  for  private  circulation  in  1793  by  bis  grandson,  Sr  William 
Vounflr,  Bart.,  prefacedby  a  life  of  the  author,  and  with  an  appendix 
oontatning;  letters  addre^ed  to  him  by  Bolinjsbroke,  Bossuet,  Ac 
Several  mort  papers  by  him  were  pabHshed  m  PkU.  Trams.,  vob. 
jcxvii.  to  xxxii.,  including  accounta  of  some  interesting  experiments 
in  maencttsm  and  capillary  attraction.  He  issued  in  1710  an  im- 
proved version  of  his  work  on  perspective,  with  the  title  JViete 
rrinciHes  of  Linear  Perspective,  revised  by  Grfson  in  1749,  and 
printed  again,  %vith  portrait  and  life  of  the  author,  in  161 1«  A 
French  translation  appeared  in  1753  at  Lyons.  Taylor  gave 
(Metkodus  Incrementorutn,  p.  108)  the  first  satisfactory  investigation 
of  astronomical  refraction. 

See  ^^\x,  Bibliotheca  Britannka',  UvittmT* PhUJ'^and  ' Math, 
Dictionary,  F^tis,  Biog.  des  Musieiens;  Th.  Thomson,  Hist,  of  ike 
Jt  Society,  p.  303;  Grant,  HisL  Pkys.  Astronomy,  p.  377;  Marie, 
Hist,  des  Seiences,  vii.  p.  931;  M.  Cantor,  GesdtickU  der  Matke- 
matik, 

TAYLOR.  SIR  HERRY  (1800-1886),  English  poetlnd  poUtical 
official,  was  bom  on  the  i8th  of  October  1800,  at  Bishop- 
Middlehani,  Durham,-  whdie  his  ancestors  had  been  small 
landowners  for  some  generations.  His  nother  died  while  he 
was  yet  an  infant,  end  he  was  diiefly  educated  by  his  fatfier, 
a  man  of  studious  tastes,  who,  finding  him  less  qukk  than  his 
two  elder  brothers,  aifewed  him  to  enter  the  navy  as  a  nudship- 
man.  Finding  the  lie  uncongenial,  he  only  remained  eii^t 
months  at  sea,  and  after  obtaining  his  discharge  was  appointed 
to  a  clerkship  in  the  storekeeper's  office.  He  had  scarcely 
entered  upon  his  duties  when  he  was  attacked  by  typhus  fever, 
which  carried  off  both  his  brothen;  then  living  wirii  him  in 
London.  In  three  or  four  years  more  his  office  was  abolisbed 
while  he  was  on  duty  in  the  West  Indies.  On  his  return  he 
found  his  father  happfly  married  to  a  lady  whose  intecest  and 
sympathy  proved  of  priceless  value  to  hiau  Through  her 
br  became  acquainted  with  her  oeqain,  Isab^  Fenwickr  ^» 


nei^bour  and  btimate  friend  of  Wordsworth,  who  introduced 
him  to  Wordsworth  and  Soutliey.  Under  these  inflwtnres  he 
lost  his  early  admiration  for  Byron,  whose  school,  whatever  its 
merits,  he  at  least  was  in  no  way  mlnilatH  to  sidom,  and  his 
intellectual  powers  developed  rapidly.  In  October  1899  he 
published  an  article  on  Moore's  irisk  MdodAet  in  the  .Quarterly 
iQflsop.  A  year  later  he  went  to  London  to  seek  his  fortune 
as  a  man  of  letters,  and  met  with  rapid  success,  though  not 
predsely  in  this  capacity.  He  became  editor  of  the  London 
Magaune,  to  which  he  had  already  contributed,  and  in  January 
1894  obtained,  thtough  the  influence  oi  Sir  Henry  Holland, 
a  goiod  appointment  in  the  Colonial  Office.  He  was  immediately 
entmstod  with  the  preparation  of  confioential  state  papers, 
and  his  opinion  soon  exercised  an  important  influence  on  the 
dedskms  of  the  secretaiy  of  state.  He  visited  Wordsworth 
and  Southey,  travelled  on  the  Continent  with  the  latter,  and  at 
the  same  time,  mainly  throu|^  bis  friend  and  official  colleague, 
the  Hon.  Hyde  Villiers,  became  intimate  with  a  very  different  set, 
the  younger  followers  of  Bentham,  without,  however,  adopting 
their  opinions — **  young  men,"  he  afterwards  reminded  Stuart 
Mill,  "  who  every  one  said  would  be  ruined  by  their  independ- 
ence, but  who  ended  by  obtaining  all  their  hearts'  desires, 
exc^  on€^who  fell  by  the  way."  The  reference  is  to  Hyde 
VilKers,  who  died  prematurdy.  Taylor  actively  promoted  the 
emancipation  of  the  slaves  in  1833,  and  became  an  intimate 
ally  of  Shr  James  Stq>hen,  then  counsd  to  the  Colonial  Office, 
afterwards  under-secniary,  by  whom  the  Act  of  Emancipation 
was  principally  framed.  His  duties  at  the  Colonial  Office  were 
soon  afterwards  lightened  by  the  aj^Mtntment  of  James  Sped- 
ding,  with  whom  he  began  a  friendship  that  lasted  till  the  end 
of  his  life. 

His  first  drama,'  isaae  Comnema,  Elizabethan  in  tone,  and 
giving  a  lively  picture  of  the  Byzantine  court  and  people,  waa 
pnbliahed  anonymously  in  1828.  Though  highly  praised  by 
Southey,  it  made  little  unpressbn  on  the  public  PbiUp  van 
Arteadda;  an  elaborate  poetic  drama,  the  subject  of  which  had 
been  recommended  to  him  by  Southey,  was  begun  in  1828, 
publidied  in  1834,  and,  aided  by  a  Isudatory  criticism  from 
Lockhait's  pen  in  the  Quarteliy,  achieved  extrsordinaiy  success. 
Its  great  superiority  to  Taylor's  other  works  may  be  explained 
by  its  being  to  a  grieat  extent  the  vdiide  of  his  own  ideas  and 
fedings.  Artevelde's;  eariy  love  eq>eriences  reproduce  and 
trans^re  his  own.  Edwin  the  Fair  (1842)  was  leas  wannly 
received;  but  his  diaracter  of  Bunstan,  the  ecclesiastic^ 
statesman,  is  a  fine  psychological  study,  and  the  play  is  full  of 
historical  interest.  Meanwhile  he  had  married  (1839)  Theodosia 
Spring-Rice,  the  daughter  of  his  Eocmer  chief  Lord  MonCeagle;, 
aad,  in  conjunction  irith  Sir  James  Stephen,  had  taken  a  leading 
part  in  the  abolition  of  negro  apprenticeship  in  the  West  Indies.' 
The  Siatetman,  a  volume  of  essays  suggested  by  his  official 
position,  had  been  published  in  1636,  and  about  the  same  time 
he  had  written  hi  the  Quarterly  the  friendly  notices  of  Worda- 
worth  aAd  Southey  which  did  much  to  dispel  the  ooirvcntioiiai 
prejudices  of  the  day,  and  which  were  published  in  1849  under 
theaomciwhat  *"Mf"^^fl  title  of  Notes  from  Books. 

In  1847  he  was  offered  the  under^eecretaryship  of  state  foi 
the  colonies,  whidi  he  declined.  Notes  from  Life  and  The  Eee 
of  the  Conepiesi  appeared  in  this  year;  and  an  experiment  in 
romantic  comedy,  The  Virgin  Widam^  afteifwards  entitled  A 
Siciiian  Summer^  was  published  in  1850.  "The  pleasantest 
play  I  had  written,- '  says  the  author;  "  and  I  never  could  tell 
why  people  would  not  be  pleased  with  it."  His  hist  dramatic 
work  was  Si  Oemtnfis  Eoe,  published  m  1869.  In  1869 
he  was  made  K.CM.G.  He  retired  from  the  Colonial  Office  in 
1879,  thoa^  comtiBiung  to  be  consulted  by  government.  His 
last  days  imtt  wptsA  at  Bournemouth  in  the  enjoyment  of 
uafvnaal  respect;  and  the  public,  to  whom  be  had  hitherto 
been  an  abMsst  impersonsl  existence,  became  famih'arued  with 
the  estitoBe  ptcturesqaencss  of  his  appearance  in  old  agie.  as 
represented  in  the  photograi^s  of  his  friend  Julia  Margaret 
Caaeasn,  He  died  en  the  arth  of  March  1886.  Hia  Auia- 
Hegiraipkjf,  publlahed  a  year  before  Ids  death,  while  aini&ing  a 
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flaUml  to  «  'vctetaa,  is  In  the  main  a  pleasing  and  IMtfrfnl 
picture  of  an  aspiring  srottth,  an  active  matnrityi  and  a  bappy 
and  iMBOHTBd  old  age. 

Tkykt^  Arletdde  cannot  fieJl  to  fmpiets  thoae  who  read  ft 
as  the  itorit  of  a  poet  of  considerable  distinction;  but,  perfaapa 
for  the  veiy  itason  tl»t  he  ivas  so  prominent  as  a  state  official, 
he  has  not  been  accepted  by  the  world  as  more  than  a  very 
accomplished  man  of  letters.  His  lyrical  work  Is  i&  genera^ 
bborieosly  artifkdal,  but  he  predoced  two  wd-ienown  songs 
"Quoth  tongue  of  neither  maid  nor  wUe"  tfnd  ** If  I  had  the 
wings  of  a  dove/' 

Taylor's  Anlobiograpky  (2  vols.  i86<l  should  be  aoppfemented  by 
tu8  Cmtspoi$4ene€  •(lUS).  edited  by  fidwasd  Dowden.  His  Wwks 
were  ooUecled  in  five  volumes  in  i877~7& 

TAYLOR*  ISAAC, (1787-1865),  EngKib  author,  ton  of  Isaac 
Taylor  (175^1829)',  engraVer  and  author,  was  bom  at  Laven- 
ham,  Suffolk,  on  the  17th  of  August  xt87.  He  was  trained  by 
Us  hther  to  be  an  engraver,  but  early  aidopted  literature  as  a 
profesaon.  From  1824,  the  year  of  his  marriage,  he  lived  a 
busy  but  vneventful  life  at  Stanford  Rivera,  near  Ongar,  Essex, 
where  he  died  on  the  s8th  of  June  186^.  His  attention  was 
drawn  to  the  study  of  the  fathers  of  the  choich  through 
reading  the  woiks  of  Sulpidus  Severus,  which  be  had  picked 
op  at  a  bookstall.  He  published  a  Bistary  of  the  Tttismisshn 
9j  Amtenl  Books  to  Modem  Times  (1827),  a  study  In  biblical 
criticism,  and  some  other  works,  but  he  attracted  little  notice 
mtil,  in  1829,  he  ptMlshed' anonymously  a  book  beaifng  upon 
the  religious  and  politieal  problems  of  the  day,  entitled  The 
NMharai  History  of  BiUkMSiasm^  which  speedily  ran  through 
oght  ornme  editions.  PamHchm  (1833),  Spiritual  Despotism 
0^35)*  Saturday  Bi/ening  (1832),  and  The  Physical  Theory  of 
Another  Life  (1836),  all  commanded  a  large  drodation.  In 
his  Ancieta  Christianity  <x839-46),  a  series  of  dissertations  fn 
Rply  to  the  "  Tracts  for  the  Times,"  Taylor  maintained  that 
tbe  Christian  church  of  the  4th  century  shomld  not  be  regarded 
fa  embodying  the  doctrine  and  practice  of  the  apostles  because 
it  was  then  already  corrupted  by  contact  with  pagan  super- 
stition. The  book  met  with  great  oppositiOD,  but  T^iylor  did 
not  follow  up  the  controversy. 

AmoiiB  his  other  works  may  be  mentioned  bioffraphies  of  Ignatius 
Loyola  (1849)  and  John  Wesley  (1851);  a  volume  entitled  The 
nstoraHoH  of  Belief  (1855);  and  a  course  of  lectures  pn  The  Spirit 
tf  Htbrew  Poetry  (1 861). 

TAYLOR*  ISAAC  (i62>^i90x),  English  philology,  ddest  son 
d  the  preceding,  was  bom  at  Stanford  Rivers,  2nd  May  1829. 
Re  was  educated  at  Trinity  College,  Cambridge,  and  took  the 
Mathematical  tripos  in  1853.  His  interests,  however,  were 
Enguistic  rather  than  mathematical,  and  ha  earliest  publication 
^'as  a  translation  from  the  German  of  W.  A.  Bedcer's  Charities, 
Though  of  Nonconformist  stodt,  Isaac  Taylor  joined  the  Church 
of  England,  and  in  1857  ^"^  ordained  to  a  country  curacy.  In 
t86o  he  pubEshed  The  Liturgy  of  the  Dissenters,  an  appeal  for 
the  revision  of  the  Book  of  Common  Prayer  "  on  Protestant 
fines,"  "  as  expedient  for  the  material  interests  of  the  Church, 
ud  as  an  act  of  plain  Justice  to  the  IXssentera."  Hb  studies 
hi  local  etymology  bore  fruit  in  Words  and  Places  in  Etymologicol 
lustration  of  History,  Ethnology  and  Geography  (1864).  Be- 
tween 1865  and  1869,  when  he  was  in  charge  of  a  Bethnal 
Green  parish*  his  philological  studies  were  hid  aside,  and  he 
pQblished  only  The  Burden  of  the  Poor  and  The  Family  Pen,  a 
record  of  the  literary  work  of  his  own  family,  the  Taylors  Of 
Ongar.  In  1869  he  became  incumbent  of  a  church  at  Twicken- 
ham, and  used  his  comparative  leisure  to  produce  his  Etruscan: 
^(searches  (1874),  in  which  he  contended  for  the  XJgrian 
ori^n  of  the  Etruscan  language.  In  1875  he' was  presented 
to  the  rectory  of  Settrington,  Yorkshire,  and  began  his  systematic 
^searches  into  the  origin  of  the  alphabet.  His  Gruhs  and  Goths; 
s  Study  on  the  Runes  (1879),  in  which  he  suggested  that  the 
'ones  were  of  Greek  ori^n,  led  to  a  good  deal  of  controversy. 
Hs  most  hnportant  work  is  The  Alphabet,  an  Aeeount  of  the 
Orifh  tmd  DimUpuma  of  Latent  (1B83;  a0#  and  MVlsod 


edRiori  1899).  TViyfor  poihts  out  that  alphahetical  changes 
are  the  result  of  evolution  taking  place  in  accordance  with  fixed 
laws.  **  Epigraphy  and  palaeography  may  claim,  no  less  than 
philology  or  biology,  to  be  ranked  among  the  inductive 
sdenoes."  He  was  krgely  mdebted  to  the  Egyptian  researches 
of  Roug(,  whidi  SI  has  since  become  necessary  to  'reconside  in 
the  light  of  discoveries  in  Crete.  In  1885  Taylor  became  canon 
of  York,  and  two  yean  later  dean.  His  paper  on  the  Oripn  of 
the  Aryans,  read  at  the  British  Assodation  in  1887,  was  after- 
wards expanded  into  a  book.  In  the  *  foUnwing  winter  he 
visited  Egypt,  and  his  letters  from  there,  collected  under  the 
title  Leaves  from  an  Egyptian  Notebook,  aroused  considerable 
oontroveny  from  Che  extremely  favourable  view  he  took  of 
the  Mahohimedan  religion.  For  the  last  few  yean  of  his  life 
Dean  Taylor  suffered  from  111  health,  and  was  laid  adde  from 
active  work  for  some  time  before  his  death  in  October  1901. 

TATIjOR,  JERRMY  (16x3-1667),  English  divine  and  author, 
was  baptized  at  Cambridge  on  the  xsth  of  August  1613.  His 
father,  Nathaniel,  diough  a  barber,  was  a  man  of  some  educa- 
tion, for  Jeremy  was  "  solely  grounded  in  grammar  and  mathe- 
matics **  by  him.  The  tradition  that  he  was  descended  from 
Dr  Rowland  Taylor,  Cranroer's  diaplain,  who  suffered  martyr- 
dom undo-  Mary,  is  grounded  on  the  untrustworthy  evidence 
of  a  certain  Lady  Wmy,  said  to  have  been  a  granddaughter  of 
Jeremy  Taylor.  She  supplied  Bishop  Heber  in  1732  with  other 
biographical  data  of  doubtful  authentidty.  Jeremy  Taylor  was 
a  pupil  of  Thomas  Lovering,  at  the  newly  founded  Perse  grammkr 
sdiool.  Lovering  Is  fint  mentioned  as  master  in  1619,  so  that 
Taylor  probably  spent  seven  yean  at  the  school  before  he  was 
entered  at  Gonville  and  Caius  CoDege  as  a  sizar  In  1626,'  dghteen 
months  after  Milton  had  entered  Christ's,  and  wh^e  George 
Herbert  was  public  orator  and  Edmund  Waller  and  Thomas 
Fuller  were  undergraduates  of  the  univetdty.  He  was  dectM 
a  Perse  scholar  In  1628,  and  felfow  of  his  college  !h  1633,  but 
the  best  evidence  of  his  diligence  as  a  student  h  the  enormous 
learning  of  whidi  he  showed  so  easy  a  command  m  after  yean. 
In  1633,  although  still  below  the  canonical  age,  he  took  ho^ 
orden,  and,  accepting  the  invitation  of  Thomas  Rlsden,  a 
former  fellow-student,  to  supply  his  phice  for  a  short  time  as 
lecturer  in  St  Paul's,  he  at  once  attracted  attention  by  his 
doquence  and  by  his  handsome  face.  Archbishop  Laud  sent 
for  Taylor*  to  preach  before  him  at  Lambeth,  and  took  the 
young  man  under  his  special  protection.  Taylor  did  not  vacate 
his  fellowship  at  Cambridge  before  1636,  but  he  spent,  Appa- 
rently, much  of  his  time  In  London,  for  Laud  desired  that  Us 
"  mighty  parts  diould  be  afforded  better  (^)portunitie8  of  study 
and  improvement  than  a  course  of  constant  preacUng  would 
allow  of."  In  November  1635  he  had  been  nominated  by 
Laud  to  a  fellowship  at  AH  Souls,  Oxford,  where,  says  Wood 
(A  then.  Oxon.^  Ed.  Blfss,  d.  ySt),  love  and  admiration  stlU 
waited  on  him.  He  seems,  however,  to  have  spent  little  time 
there.  He  became  chaphun  to  his  patron  the  archbishop,  and 
chaplain  fn  orditiary  to  Charles  I.  At  Oxford  William  Chilling- 
worth  was  then  busy  with  his  great  work.  The  Religion  of  Pro- 
testants,  and  K  is  possible  that  by  intercourse  with  him  Taylor's 
mind  may  have  been  turned  towards  the  liberal  movement  xA 
his  age.  After  two  yean  in  Oxford,  he  was  presented,  in  March 
1638,  by  Juxon,  bishop  of  London,  to  the  rectoiy  of  Uppingham, 
in  Rutlandshire.  In  the  next  year  he  married  Phoebe  Langs- 
dale,  by  whom  he  had  six  children,  the  ddest  of  whom  died 
at  Uppingham  In  r642.  In  the  autumn  of  the  same  year  he 
was  appointed  to  preach  hi  St  Mary's  on  the  anniversary  of 
the  Gunpowder  Plot,  and  apparently  used  the  occasion  to  dear 
himself  of  a  suspidon,  which,  however,  haunted  him  through 
Ufe,  of  a  secret  leaning  to  the  Romish  communion.  TUs 
suspidon  seems  to  have  arisen  driefly  from  his  intimacy  with 
Christopher  Davenport,  better  known  as  FTands  a  Sancta 
Chua,  a  learned  Franciscan  friar  who  became  chaplain  to  Queen 

*  An  obviously  errooeoiia  entry  h)  the  Adnhakm  Book  states 
that  he  had  been  at  school  under  Mr.  Lovertns  for  ten  yean,  and 
was  hi  his  fifteenth  year.  Admissions  to  QomnOe  and  Ccmu  Cottege 
(od.  J.  Vann,  1887). 
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Henrietta;  but  it  may  have  been  ttrBogthened  by  his  known 
coonexion  with  Laud,  as  well  as  by  his  ascetic  habits.  More 
serious  consequences  followed  his  attachment  to  the  Royalist 
cause.  The  author  of  The  Sacred  Order  and  Ojfices  oj  Episcopacy 
or  Episcopacy  Asserted  Agairul  the  Aerians  and  Acepkali  New 
and  Old  (1642),  could  scarcely  hope  to  retain  his  parish,  which 
was  not,  however,  sequestrated  until  1644.  Taylor  probably 
accompanied  the  king  to  Oxford.  In  1643  he  was  presented 
to  the  rectory  of  Ovnstone,  Northamptonshire,  by  Chades  I. 
There  he  would  be  in  dose  connexion  with  his  friiend  and  (katron 
Spencer  Compton,  and  earl  of  Northampton. 

During  the  next  fifteen  years  Taybr's  movements  are  not 
easily  traced.  He  seems  to  have  been  in  London  during  the 
last  weeks  of  Charies  L,  from  whom  he  is  said  to  have  received 
his  watch  and  some  jewels  which  had  ornamented  the  ebony 
case  in  which  he  kept  his  Bible.  He  had  been  taken  prisoner 
with  other  Royalists  while  besieging  Cardigan  castle  on  the 
4th  of  February  1645.  In  1646  he  is  found  in  partnership  with 
two  other  deprived  clergymen,  keeping  a  school  at  Newton 
Hall,  in  the  parish  of  LUinvihangel-Aberbythych,  Carmarthen- 
shire. Here  he  became  private  chaplain  to  Richard  Vaughan, 
2nd  earl  of  Carbeiy  (1600-1686),  whose  hospitable  mansion. 
Golden  Gcove,  is  immortalized  in  the  title  of  Taylor's  still 
popular  manual  of  devotion,  and  whose  first  wife  was  a  constant 
friend  of  Taylor.  The  second  Lady  Carbery  was  the  original 
of  the  "Lady"  in  Milton's  Comus.  Mrs  Taylor  had  died 
early  in  1651.  Hb  second  wife  was  Joanna  Bridges,  said  on 
very  doubtful  aiuhority  to  have  been  a  natural  daughter 
of  Charles  I.  She  owned  a  good  estate,  though  probably 
impoverished  by  Parliamentarian  exactions,  at  Mandinaro>  in 
Carmarthenshixe. 

From  time  to  time  Jeremy  Taylor  appears  in  London  in  the 
company  of  his  friend  Evelyn,  in  whose  diary  and  correspond- 
ence his  name  repeatedly  occurs.  He  was  three  times  im- 
prisoned: in  1654-5  for  an  injudicious  preface  to  his  Golden 
Crave;  again  in  Chepstow  castle,  from  May  to  October  1655, 
on  what  charge  does  not  appear;  and  a  third  time  in  the  Tower 
in  1657-8,  on  account  of  the  indiscretion  of  his  publisher, 
Richard  Royston,  who  had  adorned  his  "  Collection  of 
Offices"  with  a  print  representing  Christ  in  the  attitude  of 
prayer. 

Much  of  his  best  work  was  produced  at  Golden  Grove.  In  1646 
appeared  his  famous  plea  for  toleration,  OtoXofyla  'EcXcxrui^, 
A  Discourse  of  the  LUterty  of  Prophesying.  In  1649  he  pub- 
lished the  complete  edition  of  his  Apology  for  authorized  and 
set  forms  of  Liturgy  against  the  Pretence  of  the  Spirit,  as  well 
as  his  Great  Exemplaf  ...  a  History  of  .  ,  .  Jesus  Christy  a 
book  which  was  inspired,  its  author  tells  us,  by  his  eadier 
intercourse  with  the  eari  of  Northampton.  Tlien  followed  in 
rapid  succession  the  Ttoenty-^even  Sermons  (1651),^  "for  the 
summer  half-year,"  and  the  Twenty-live  (1653),  "  for  the  winter 
half-year,"  The  Rule  and  Exorcises  of  Holy  Living  (1650),  The 
Rule  and  Exercises  of  Holy  Dying  (1651),  a  controversial  treatise 
in  The  Real  Presence  •  .  .  (1654),  the  Golden  Grove;  or  a 
)iannall  of  daily  prayers  and  letanits  .  .  .  (1655),  and  the 
Unum  Necessarium  (1655),  whkh  by  its  Pelagianism  gave 
great  offence.^  The  Rule  and  Exercises  of  Holy  LMng  provided 
a  manual  of  Christian  practice,  which  has  retained  its  place 
with  devout  readers.  The  scope  of  the  work  is  described  on 
the  title-page.  It  deals  with  "  the  means  and  instruments  o£ 
obtaining  every  virtue,  and  the  remedies  against  every  vice, 
and  considerations  serving  to  the  resisting  all  temptations, 
together  with  prayers  containing  the  whole  Duty  of  a  Christian." 
Holy  Dying  was  perhaps  even  more  popular.  A  very  charming 
piece  of  work  of  a  lighter  kind  was  injured  by  a  question  from 
his  friend,  Mrs  Katherine  Phillips  (the  "  matchless  Orinda  "), 
asking  "  How  far  is  a  dear  and  perfect  frioidship  authorised 
by  the  principles  of  Christianity?"  In  answer  to  this  he 
dedicated  to  the  "  most  ingenious  and  excellent  Mrs  Katherine 
PUilips"  his  Discourse  of  the  Nature,  Offices  and  Measures  of 

*  See  an  angry  letter  by  Brian  Duppa,  biahop  of  Salisbury,  on 
the  sttbiect  (iS^  i.  xlii.). 
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Conscience  .  .  .  (1660)  was  intended  to  be  the  staodard  manual 
of  casuistry  and  ethics  (or  the  Christian  people. 

He  probably  left  Wales  in  1657,  and  his  immediate  csnnexion 
with  Golden  Grove  seems  to  have  ceased  two  yeaxs  earUer.  In 
1658,  through  the  kind  offices  of  his  friend  John  Evelyn,  TaykMr 
was  offered  a  lectureship  in  Lisbiam,  Ireland,  by  Edward 
Conway,  second  Viscount  Conway.  At  first  he  declined  a  post 
in  which  the  duty  was  to  be  shared  with  a  Presbyterian,  or, 
as  he  expressed  it,  "  where  a  Presbyterian  and  myself  shall 
be  Uke  Castor  and  Pollux,  the  one  \ip  and  the  other  down," 
and  to  which  also  a  very  meagre  salary  was  attached.  He 
was,  however,  induced  to  take  it,  and  found  in  his  patron's 
mansion  at  Portmore,  on  Lough  Neagh,  a  congenial  retreat 

At  the  Restoration,  instead  of  being  recalled  to  England,  as 
he  probably  ejcpected  and  certainly  desired,  he  was  appointed 
to  the  see  of  Down  and  Connor,  to  which  was  shortly  added 
the  small  adjacent  diocese  of  Dromore.  He  was  also  made  a 
member  of  the  Irish  privy  council  and  vice-chanCcUor  of  the 
university  of  Dublin.  None  of  these  honours  were  sinecures. 
Of  the  university  be  writes,  "  I  found  all  thing*  in  a  perfeot 
disorder  ....  a  heap  of  men  and  boys,  but  no  body  of  a 
college,  no  one  member,  either  fellow  or  scholar,  having  any 
legal  title  to  his  place,  but  thrust  in  by  tyranny  or  chance." 
Accordingly  be  set  himself  vigorously  to  the  task  of  framing 
and  enforcing  regulations  lor  the  admission  and  conduct  of 
members  of  the  university,  and  also  of  estaUishing  lectuiediips. 
His  episcopal  Ubours  were  still  more  axduous.  There  were, 
at  the  date  of  the  Restoration,  about  seventy  Presbyterian 
ministers  in  the  north  of  Ireland,  and  most  of  these  were  from 
the  west  of  Scotland,  and  were  imbued  with  the  dislike  of 
Episcopacy  which  distinguished  the  Covenanting  party.  No 
wonder  that  Taylor,  writing  to  the  duke  of  Ormonde  shortly 
after  his  consecration,  should  have  said,  "I  perceive  myse^ 
thrown  into  a  place  of  torment."  His  letters  perhaps  somewhat 
exaggerate  the  danger  in  which  he  lived,  but  there  is  no  doubt 
that  his  authority  was  resisted  and  his  overtures,  rejected.  His 
writings  also  were  ransaclted  for  matter  of  accusation  against 
him,  "  a  committee  of  Scotch  spiders  being  appointed  to  see 
if  they  can  gather  or  make  poison  out  of  them."  Here,  then, 
was  Taylor's  opportunity  for  exemplifying  the  wise  toleration 
he  had  in  other  days  incidcated,  but  the  new  bishop  had  nothing 
to  offer  the  Presbyterian  clergy  but  the  bare  alternative— sub- 
mission to  episcopal  ordination  and  jurisdiction  or  deprivatiop. 
Consequently,  in  his  first  visitation,  he  declared  thirty-six 
churches  vacant;  and  of  these  forcible  possesssion  was  taken 
by  his  orders.  At  the  same  time  many  of  the  gentry  were  won 
by  his  undoubted  sincerity  and  devotedness  as  weU  as  by  his 
eloquence.  With  the  Roman  Catholic  element  of  the  popula- 
tion he  was  less  successf  uL  Ignorant  of  the  English  language, 
and  firmly  attached  to  their  ancestral  forms  of  worship,'  thqy 
were  yet  compelled  to  attend  a  service  they  considered  profane, 
conducted  in  a  language  they  could  not  understand.  As 
Hcber  says,  "  No  part  of  the  administration  of  Ireland  by  the 
English  crown  has  been  more  extraordinary  and  move  ua> 
fortunate  than  the  system  pursued  for  the  introduction  of  the 
Refonned  religion."  At  the  instance  of  the  Irish  bishops 
Taylor  undertook  his  last  great  work,  the  Dissuasive  from  Popery 
(in  two  parts,  1664  and  1667),  but,  as  he  himself  seemed  partly 
conscious,  he  might  have  more  effeaually  gained  his  end  by 
adopting  the  methods  of  Ussher  and  Bedell,  and  inducing  his 
clergy  to  acqmre  the  Irish  tongue. 

The  troubles  of  his  episcopate  no  doubt  shortened  his  li^ 
Nor  were  domestic  sorrows  wanting  in  these  later  years.  In 
i66z  he  buried,  at  Lisbum,  Edward,  the  only  surviving  son  of 
his  second  marriage.  His  eldest  son,  an  officer  in  the  army, 
was  killed  in  a  duel;  and  his  secx>nd  son,  Charles,  intended  for 
the  church,  left  Trinity  College  and  became  companion  and 
secretary  to  the  duke  of  Buckingham,  at  whose  house  he  died. 
The  day  after  his  son's  funeral  T^iylor  caught  fevet  from  a 
patient  whom  he  visited,  and,  after  a  ten  days'  illness,  he  died 
at  Lisbum  on  the  15th  of  August  1667,  in  the  fifty-fifth  year  «I 


TAYLOR,  JOHN 


47  r 


has  life  tsd  the  seventh  of  his  episcopate,  and  wis  buxied  in  the 
cathednl  of  Dromore. 

Taylof's  fame  has  been  maintained  by  the  popularity  of  his 
sermons  and  devotional  writings  rather  than  by  his  influence  as  a 
theologtan  or  his  importance  as  an  ecclesiastic.  His  mind  was 
neither  scientific  nor  speculative,  and  he  was  attracted  rather 
to  questions  of  casu»try  than  to  the  problems  of  pure  theology. 
Hb  wide  reading  and  capacious  memory  enabled  him  to  carry  in 
his  mind  the  materials  of  a  sound  historical  theology,  but  these 
materials  were  unsifted  by  criticism.  His  immense  learning 
served  him  rather  as  a  storehouse  of  illustrations,  or  as  an 
strmoury  out  of  which  he  could  choose  the  fittest  weapon  for 
discomfiting  on  opponent,  than  as  a  quarry  furnishing  him 
with  material  for  building  up  a  completely  designed  and  endur- 
ing edifice  of  systemati2ed  truth.  Indeed,  he  had  very  limited 
faitb  in  the  human  mind  as  an  instrument  of  truth.  "  Theo- 
logy," he  says, "  is  rather  a  divine  life  than  a  divine  knowledge." 
His  great  plea  for  toleration  is  based  on  the  impossibility  of 
erecting  theology  into  a  demonstrable  science.  ^It  is  im- 
possible an  should  be  of  one  mind.  And  what  is  impossible 
to  be  done  is  not  necessary  it  ^lould  be  done."  Differences  of 
opinion  there  must  be;  but  "heresy  is  not  an  enor  of  the 
understanding  but  an  error  of  the  will."  He  would  submit 
all  minor  questions  to  the  reason  of  the  individual  member, 
but  he  set  certain  limits  to  toleration,  excluding  "  whatsoever 
is  against  the  foundation  of  faith,  or  contrary  to  good  life  and 
the  laws  of  obedience,  or  destructive  to  human  society,  and  the 
public  and  just  interests  of  bodies  politic."  Peace,  he  thought, 
might  be  made  **  if  men  would  not  call  all  opinions  by  the  name 
of  religion,  and  superstructhres  by  the  name  of  fundamental 
articles."  Of  the  propositions  of  sectarian  theologians  he  said 
that  confidence  was  the  first,  and  the  second,  and  the  third  part. 
Of  a  gcnuijie  poetic  temperament,  fervid  and  mobile  in  feeling, 
and  of  a  prolific  fancy,  he  had  also  the  sense  and  wit  that  come 
of  varied  contact  with  men.  All  his  gifts  were  made  available 
for  infiuencing  other  men  by  his  easy  command  of  a  style  rarely 
matched  in  dignity 'and  colour.  With  all  the  majesty  and  stately 
elaboration  and  musical  rhythm  of  Milton's  finest  prose,  Taylot's 
style  is  relieved  and  brightened  by  an  astonishing  variety  of 
felicitous  illustrations,  ranging  from  the  most  homely  and  terse 
to  the  most  dignified  and  dabofate.  His  sermons  espedally 
abound  in  quotations  and  allusions,  which  have  the  aif  of 
spontaneously  suggesting  themselves,  bat  which  must  sometimes 
have  baffled  his  hearers.  This  seeming  pedantry  is,  however, 
atoned  for  by  the  clear  practical  aim  of  his  sermons,  the  noble 
ideal  he  keeps  before  his  hearers,  and  the  skill  with  wiath  he 
handles  spiritual  experience  and  urges  incentives  to  virtue. 

The  fchoU  teorks  of . , .  Jeremy  Taylor  with  a  life  «/  (he  author 
and  a  erUkiA  examination  of  his  vaitings  was 'published  by  Bishop 
Reginald  Hebcr  in  182s,  reissued  after  ttrnful  revision  by  Charles 
Page  Edea  (1847-M).  His  most  popular  works.  The  Liberty  of 
Prophesyinit  Holy  Living,  and  Holy  Dytne  have  been  often  reprinted. 
The  Poems  and  Verse-translations  of  Jeremy  Ta^or  were  edited 
by  Dr.  A.  B.  Grosart  in  vol.  L  of  the  MisceUanies  of  the  Fuller 
Worthies  Library  iiBjo).  The  fint  biographer  of  Jeremy  Taylor 
was  his  friead  and  successor,  George  Rust,  who  pre^bched  a  funeral 
sermon  (in  1668)  which  remains  a  valuable  docyment.  His  life 
has  been  written  by  John  Wheeldon  (1793).  H.  K.  Bonney  (1815), 
T.  S.  Hughes  (183O.  R-  H.  WHlmott  (1847).  George  L.  Dnyckinck 
(New  York.  i860).  The  c^iief  authority  is  still  Eden's  revision  of 
Bishop  Heber's  memoir,  whidi  includes  much  valuable  corre- 
spondence. See  also  E.  W.  Gosse's  Jeremy  Taylor  (1904)  in  the 
English  Men  of  Letters  series.  A  bibliography  of  works  dealing 
with  the  mbject  is  included  in  the  article  by  the  Rev.  Alexander 
Gordon  in  the  Dictionary  o§  Notional  Biogra^y.  S.  T.  Coleridge 
was  a  diligent.scudent  and  a  warm  admirer  of  Jeremy  Taylor,  whom 
he  regarded  as  one  of  the  great  roasters  of  English  style.  A  series 
of  comments  by  Coleridge  are  collected  in  his  Literary  Remains 
(1838,  vol.  Hi.  pp.-  a03-39o). 

TAYLOR,  JOHN  (1580-1653),  Englis]^  pamphleteer,  com- 
monly called  the  "  Water-Poet,"  was  born  at  Gloucester  on 
the  24th  of  August  1580.  After  fulfilling  his  apprenticeship 
to  a  waterman,  he  served  (1596)  in  Essex's  fleet,  and  was  present 
at  Flores  in  1597  and  at  the  siege  of  Cadiz.  On  his  return  to 
England  ha  became  a  Thames  waterman,  and  was  at  one  time 


collector  of  the  perquisites  exacted  by  the  lieutenant  of  tBe 
Tower.  He  was  an  expert  in  the  art  of  self-adveitisement, 
and  achieved  notoriety  by  a  series  of  eccentric  journey.  With 
a  companion  as  feather-brained  as  himself  he  journeyed  from 
London  to  Queenhorough  in  a  paper  boat,  with  two  stod^fish 
tied  to  canes  for  oars.  The  Fennyles  Pilpima^f  «r  the  Moneys 
lesse  Perambulation  of  John  Taylor  .  .  .  haw  he  traoaHed  on 
foot  from  London  to  Edenbofoughin  ScoUand  .  .  .  1618,  contains 
the  accotmt  of  a  journey  perhaps  suggested  by  Ben  Jonson*s 
celebrated  undertaking,  though  Taylor  emphatically  draies  any 
intention  of  buriesque.  He  went  as  far  as  Aberdeen.  At 
Leith  he  met  jFonson,  who  good-naturedly  gave  him  twenty- 
two  shillings  to  drink  his  health  in  England.  Other  travels 
undertaken  for  a  wager  were  a  journey  to  Prague,  where  he  is 
said  to  have  been  entertained  (1620)  by  the  queen  (A  Bohemia,  ■ 
and  those  described  respectively  in  A  very  merry  ^  wherry  ferry 
voyage,  or  Yorhe  for  my  money,  and  A  New  Dixovery  by  sea 
with  a  Wherry  from  London  to  Salisbury  (1633).  At  thtf  out- 
break of  the  civil  war  Taylor  began  to  keep  a  public-house  at 
Oxford,  but  when  his  friends  the  Royalists  were  obh'ged  to 
surrender  the  city  he  returned  to  London,  where  he  set  up  a 
similar  business  at  the  sign  of  "  The  Crown  "  in  Phoenix  Alley, 
Long  Acre.  At  the  time  of  the  king's  execution  he  dianged 
his  sign  to  the  Mourning  Crown,  but  the  authorities  objected, 
and  he  substituted  his  own  portrait.  He  was  buried  in  the 
churchyard  of  St  Martin's-in-the-Ftelds  on  the  5th  of  December 

1653. 

Taylor  gave  himself  the  title  of  "  the  king's  water-poet  and 
the  queen's  water-man."  He  was  no  poet,  though  he  could 
string  rhymes  together  on  occasion.  His  gifts  lay  in  a  coarse, 
rough  and  ready  wit,  a  talent  for  narrative,  and  a  considerable 
command  of  repartee,  which  made  him  a  dangerotis  enemy. 
Thomas  Coryate,  the  author  of  the  Crudities,  was  one  of  his 
favourite  butts,  and  he  rotised  Taylor's  special  anger  because 
he  persuaded  the  authorities  to  have  burnt  one  of  Taylor's 
pamphlets  directed  against  him.  This  was  Lough  end  te  Fat 
(16x5?),  a  parody  of  the  Odcombian  Banquet. 

Sixty-three  of  Taylor's  "works"  appeared  in  one  volume  in 
i6m  This  was  lepnnted  by  the  Spenser  Society  in  1868-^,  being 
f<MK>wed  by  other  tracts  not  included  in  the  collection  (1870-8). 
Some  of  his  more  amusing  productions  were  edited  (1872)  by 
Charles  Hindley  as  The  Works  of  John  Taylor.  They  provide  some 
very  entertaining  reading,  but  m  spite  of  the  legeno  on  one  of  his 
ritlc-poges,  "  Lastly  that  (whkh  is  Rare  in  a  Travailer)  all  is  true," 
it  is  permiaaible  to  esiefcise  some  mental  reservations  in  aoceptii^ 
his  statements.  Mr  Hindley  edited  other  tracts  of  Taylor's  m  hu 
Miscellafua  Antigua  Anglicana  (1873). 

TAYLOR,  JOHN  (1704-1766),  EngUsh  dassical  scbolar»  was 
bom  at  Shrewsbury  on  thie  asnd  of  June  1704.  His  father 
was  a  barber,  and,  by  the  generosity  of  one  of  his  customers, 
the  son,  having  received  his  eariy  educatl<m  at  the  grammar 
school  of  his  native  town,  was  sent  to  St  John's  College,  Cam* 
bridge.  In  1732  he  was  appointed  librarian,  in  1734  registrar 
of  the  university.  Somewhat  late  in  life  he  took  orders,  became 
rector  of  Lawford  in  Essex  in  1751,  and  canon  of  St  Paul's  in 
1757.  He  died  in  London  on  the  4th  of  April  1766.  Taylor 
is  best  known  for  his  editions  of  some  of  the  Greek  orators, 
chiefly  valuable  for  the  notes  on  Attic  law,  e.g.  Lynaa  (1739); 
Demosthenes  Contra  Leptinem  (1741)  and  Contra  Midiam 
(1743,  with  Lycurgus  Contra  Leocratem),  intended  as  specimens 
of  a  proposed  edition,  in  five  volumes,  of  the  orations  of  Demos- 
thenes, Aeschines,  Dinarchus  and  Demades,  of  which  only 
vols.  ii.  and  iii.  were  published.  Taylor  «]so  published  (under 
the  title  of  Marmor  Sandviceme)  a  oonneiitaiy  on  the  inscrip- 
tion on  an  andent  marble  brought  from  Greece  by  Lord  Sand-i 
wich,  containing  particulars  of  the  receipts  and  e]q)enditure  of 
the  Athenian  magistrates  appointed  to  celebrate  the  festival 
of  ApoUo  at  Delos  in  ^74  B.a  His  Elements  of  Civil  Law. 
(1755)  also  deserves  notice.  It  was  severely  attacked  by 
Warburlon  in  his  Divine  Legation,  professedly  owing  to  a 
difference  of  opinion  in  regard  to  the  persecution  of  the  early 
Christians,  in  reality  because  Taylor  had  spoken  disparagingly 
of  his  scboUxship. 
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TATUIR.  JOrara  (c.  1586-c.  1653),  Eogliah  actor,  ii  men- 
tioned in  the  folio  Shakeepemve  of  1633  as  one  of  the  twenty-sis 
who  took  principal  parts  in  all  of  these  plays.  Then  is  a 
legend  that  he  was  trained  by  Shakespeare  to  play  Hamlet, 
and  that  he  sucoeeded  Burbage  in  this  and  other  parts.  Certain 
it  is  that  in  many  of  Beaumont  and  Fletcher's  plays  he  had  a 
leading  rAla,  and  he  is  one  of  the  ten  actors  who  signed  the 
dedication  of  the  first  folio  of  these  dramatisu  (1647). 

TAYLOR.  MICHAEL  ANOBLO  (x757*'iS54),  English  pcJiU- 
dan,  was  a  son  of  Sir  Robert  Taylor  (17x4-1788),  the  architect, 
and  was  educated  at  Corpus  Chiisti  College,  Oxford,  becoming 
a  banister  at  Lincoln's  Inn  in  1774.  He  enteied  the  House 
of  Commons  as  member  for  Poole  in  1784,  and,  with  the  exccp- 
tion  of  the  short  period  from  x8oa  to  x8o6,  remained  a  member 
of  parliament  until  x834»  although  not  as  the  representative  of 
the  same  constituency.  In  parliament  Taylor  showed  himself 
anxious  to  curtail  the  delays  in  the  Court  of  Chancery,  and  to 
improve  the  lighting  and  paving  of  the  London  streets;  and 
he  was  largely  instrumental  in  bringing  about  the  abolition  of 
the  pillory.  At  first  a  supporter  of  the  younger  Pitt,  he  soon 
veered  round  to  the  side  of  Fox  and  the  Whigs,  favoured  parlia- 
mentary reform,  and  was  a  personal  friend  of  the  regent,  after- 
wards George  IV.  He  was  on  the  committee  which  managed 
the  impeachment  of  Warren  Hastings;  was  made  a  privy 
ooHndllor  in  1831;  and  died  in  London  on  the  x6th  of  July 
1834.  Taylor  is  chiefiy  known  in  connexiott  with  the  Metro- 
politan Paving  Act  of  x8x7,  which  is  still  referred  to  as  "  Michael 
AngeloTaylor's  Act."  Often  csUed  "  Chicken  Taylor  "  because 
of  his  reference  to  himsell  as  a  "mere  chicken  in  the  law," 
he  is  described  by  Sir  Spencer  Walpole  aa  "  a  pompous  barrister, 
with  a  little  body  and  a  loud  voice."  Taylor's  father,  Sir 
Robert,  was  the  founder  ol  the  Taylorian  Institution  at  Oxford. 

TATLOR*  MATHAIIIBL  WILUAM  (1786-1858),  American 
C^ngrqpationsl  theologian*  was  bom  in  New  Milford,  Omi- 
necticut,  on  the  33rd  of  June  1786,  grandson  of  Nathaniel 
Taylor  (x7a2-x8oo),  pastor  at  New  Milford.  He  graduated  at 
Yale  College  in  1807,  studied  theology  under  Timothy  Dwight, 
and  in  iSxa  became  pastor  of  the  First  Chnrdi  ol  New  Haven. 
From  182a  until  his  death  in  New  Haven  on  the  xoth  of  March 
1858  he  was  Dwight  professor  of  didactic  theology  at  •Yale. 
He  was  the  last  notable  representative  of  the  New  England 
School,  in  which  his  predecessors  were  the  younger  Edwards, 
John  Smalley  (X734-X820)  and  Nathaniel  Emmons.  In  the 
Yale  Divinity  School  his  influence  was  powerful,  and  in  X833 
one  of  his  foremost  opponents,  Bennet  l^Ier  (x783-'x858), 
founded  in  East  Windsor  a  Theological  Institute  to  offset 
Taylor's  teaching  at  Yale. 

Taylorism,  aometimes  cafled  the  "  New  Haven  "  theology,  was 
an  attempt  to  defend  Calvioiam  frtm  Armtnian  attacks,  and  the 
defence  itself  was  accused  of  Anninisnism  and  Pelagianism  bv 
A.  A.  Hodge  of  Princeton  and  Leonard  Woods  of  Andover.  Taylor  s 
theology  was  distinctively  infra-lapsarian;  it  disagreed  with  Samuel 
Hopldns  and  Emmons  in  rejecting  the  theory  of  *'  (fivine  efficiency  " 
ana  in  ari(uing  that  man  can  choow  the  right  '*  even  if  be  won't  ** 
distinguishing  like  Edwaids  between  natural  ability  and  moral 
inability;  it  dlstineuished  sensibility  or  susceptibility  as  something 
different  fiom  win  or  understanding,  without  mofal  qualities,  to 
which  the  appeal  for  right  choice  may  be  made;  and  it  made  self- 
love  (a  term  borrowed  from  Dogahl  Stefmrt,  connoting  the  innocent 
love  of  hapoiness  and  distinct  from  selfishness)  the  particiilar 
feeling  appealed  to  by  the  influences  of  the  law  and  gospel. 

He  wrote  Practical  Semunts  (1858;  edited  by  Noah  Porter); 
tMtvres  en  tkt  Moral  Gwemment  of  God  (a  vols..  1859).  and  Essays 
and  Lectwts  upon  SeUa  Topics  in  Kmaled  Tktdogy  (1859).  all 
pnbliahcd  posthumously. 

TAYLOR,  PHILIP  MEADOWS  (x8oB^x876),  Anglo-Indian 
administrator  and  novelist,  was  bom  at  Liverpool  on  the  35th 
of  September  x8o8.  At  the  age  of  fifteen  be  was  sent  out  to 
India  to  become  a  derk  to  a  Bombay  merdiant.  On  his  arrival 
the  house  was  in  financial  difficulties,  and  he  was  f^ad  to  accept 
m  1824  a  commissfon  in  the  service  of  his  highness  the  nixam, 
to  which  service  he  remained  devotedly  attached  throughout 
his  long  career.  He  was  speedily  transferred  from  military 
duty  to  a  chril  appohitment,  and  in  this  capacity  he  acquired 
a  knowledge  of  the  languages  and  the  people  of  Southani  India 


which  has  fifliiffi  been  fiywltrd  He  gtwiiH  the  laws,  the 
geology,  the  antiqtiities  of  the  country;  he  was  alternately 
judge,  engineer,  artist  and  man  of  letters,  for  00  his  return  to 
England  in  1840  on  furlough  he  published  (he  first  of  his  Indian 
novels,  Ctnfesssions  qJ  a  Tkug^  in  which  he  reproduced,  with 
singular  vivadty  and  truth,  the  scenes  which  be  had  heard 
described  by  the  chief  actors  in  them.  This  book  was  followed 
by  a  aeries  of  tales,  Tippao  SnUaun  (1840),  7ora  (X863),  Ralpk 
DanuU  (1865),  &da  (x87a)»  and  A  Noble  Quern  (1878),  aU 
iUustmting  periods  ol  Indian  history  and  society,  uid  giving 
a  prominent  plaoe  to  the  native  character,  for  which  and 
the  native  institutions  and  traditions  he  had  a  great  repaid 
and  respect.  Returning  to  India  he  aaed  from  X840  to  iSs3 
as  oociespoodent  for  Tke  Times,  He  also  wrote  a  St$tdetU*s 
Mamul  «/  ike  History  of  India  (1870).  About  1850^  Meadows 
Taylor  was  appointed  by  .the  nizam's  government  to  administer, 
during  a  long  minority,  the  prindpality  of  the  young  raja  of 
Sborapore.  He  succeeded  without  any  European  assistance 
in  nising  this  small  terxitoffy  to  a  high  degree  of  prosperity, 
and  such  was  his  influence  with  the  natives  that  on  the  occur* 
rence  of  the  mutiny  in  Bengal  he  held  his  ground  without 
military  support.  Colonel  Taylor,  whose  merits  were  now 
recognised  and  acknowledged  by  the  British  government  of 
India—although  he  had  never  been  in  the  service  of  the  Com- 
pany— was  subsequently  appdnted  to  the  deputy  oommissioner* 
ship  of  the  Western  ceded  districts,  where  he  succeeded  in 
establishing  a  new  assessment  of  revenues  at  once  more  equitable 
to  the  cultivaUxs  and  more  productive  to  the  government.  By 
indefatigsble  perseverance  he  had  raised  himsdf  from  the  con- 
dition of  a  half-educated  lad,  without  patronage,  and  without 
even  the  support  of  the  Company,  to  the  successfid  govenunent 
of  some  of  the  most  Important  provixKxs  of  India,  36^000  sqiuure 
miles  in  eitcnt  and  with  a  papulation  of  more  than  five  millions. 
On  his  retirement  from  service  in  x86o  he  was  made  a  CSJ. 
and  given  a  pension.  Taylor  died  at  Mentone  on  the  13th  o(. 
May  1876. 

See  Meadows  Taylor's  TU  Story  e!  Uy  L^e  (1877). 

TAYLOR.  ROWLAVR  (d.  1555),  English  Protestant  martyr, 
was  born  at  Rothbnry,  Nortiiumberiand;  he  took  minor  orders 
at  Norwich  In  1538  and  graduated  LL.B.  at  Cambridge  in  1530 
and  LL.D.  in  1534.  Adoptmg  reformed  views  he  was  made 
diaplain  by  Cninmer  in  X540  and  presented  to  the  living  of 
Hadleigh,  Suffolk,  m  1544.  In  Whitsun  week,  1547,  he  preached 
a  "  notable  sermon  "  at  St  Paul's  Cross,  and  was  given  tbe  thin) 
stall  in  Rochester  cathedraL  In  1549  he  was  placed  on  a  com> 
mission  to  examine  Anabaptists,  and  in  1551  he  was  appointed 
chancellor  to  Bishop  Ridley,  select  preacher  at  Canterbury, 
and  a  commissioner  for  the  reform  of  the  canon  law;  in  1552 
Coverdale  made  him  archdeacon  of  Exeter.  Apparently  he 
advocated  the  cause  of  Lady  Jane  Grey,  for  on  the  25^1  of 
July  1553,  only  six  days  after  Mary's  proclamation  as  queen, 
he  was  committed  to  the  custody  of  the  sheriff  of  Essex.  He 
was  released  not  long  afterwards,  and  with  the  support  of  bis 
parishioners  offered  strenuous  resistance  to  the  restoration  of 
the  Mass.  He  was  consequently  imprisoned  in  the  King's 
Bench  prison  on  the  26th  of  March  1554.  The  stiitdy  pro- 
testantism of  Taylor  and  his  flock,  who  seem  to  have  caused 
various  commotions,  marked  him  out  for  the  special  enmity 
of  Mary's  government;  and  he  was  one  of  the  first  to  suffer 
when  in  January  1555  parliament  had  once  more  given  the 
clerical  courts  Uboty  of  jurisdiction.  He  was  sentenced  on 
the  33nd,  excommunicated  on  tbe  29th,  degraded  by  Bonner 
on  the  4th  of  February,  and  burnt  on  the  gtK  at  Aldham 
Common  near  Hadleigh.  His  blameless  character  had  made 
a  great  impression  on  his  age,  and  he  was  commemorated  in 
many  popular  ballads.  He  was  regarded  as  the  ideal  of  a 
Protestant  parish  priest;  he  was  married  and  had  nine  chiklren. 
The  alleged  descent  of  Jeremy  Taylor  from  him  has  not  been 
proved. 

See  Thontas  Quinton  Stow's  Memoirs  of  Rowland  Tayier  (1833); 
l>iU,  of  NaU  Hop,  Iv.  463-4,  and  authorities  there  dted. 

(A,  F.  P.) 
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SMTLm;  IBMUS  (i7^ia3S)»  Sf«Uah  wattt,  gmrrtUy 
called  ^'thtt  Platooiit,"  was  bom  m  Lowkm  on  Um  isth  of 
May  X758,  and  lived  tfaoe  till  his  death  on  the  zst  of  NovaDber 
1855.  He  was  aent  to  St  Paul's  school,  bat  was  aooa  lemoved 
to  Shrcnww,  where  he  spent  sevtnd  yeaxa  with  a  lelative  who 
wfts  engaged  in  the  dockyafd.  Hie  then  began  to  study  for  the 
dissenting  ministiy,  but  an  impnyfent  nianiage  and  pecuniaiy 
difficukiea  OMnpeUed  him  to  abaadon  the  idea.  He  becaBae  a 
acfaneJmaitfer,  a  detk  in  Lobbock'a  banking-bouse,  and  Stom 
X7198-X806  was  assistant  secietary  to  the  society  for  the  ca> 
oonngenent  of  aits,  manufoctnxcs  and  ooomierae,  which  post 
he  reigned  to  devote  himielf  to  the  study  of  philosophy.  He 
had  the  good  fortune  to  obtahk  the  patranage  of  the  duke  of 
Noiiolk  and  of  a  Mr  Meredkhp  a  vetked  tndesman  of  hteiaiy 
taates,  who  assisted  him  to  puUisdi  several  of  his  wodta.  These 
mainly  ootiasted  of  transktiona  of  the  whole  or  part  of  the 
wxitinga  of  Aiistotk,  Plato,  Plotinns,  Pndua,  Pawianiat, 
Pbrphyiy,  Ocellus  Lncanus^  and  the  Oipfak  hymns.  His 
efforts  were  unfavouiably^-afaaast  cootemptwously^moeived» 
but,  in  spite  of  defects  of  scholaish^  and  lack  of  critical  faculty, 
due  xocognition  must  be  awarded  to  the  indomitabk  industry 
with  whkfa  he  overcame  eaziy  diffioalties»  He  figoroa  ah  the 
"modem  Pletho"  in  Isaac  Disraeli's  Curiatdut ^ UUfOKn 
and  in  his  novel  Vaurim^  and  as  "  Enghuid's  gentile  priest  "-in 
Mathias's  iHimiib  of  JLOcrflterc 

TATUm,  Vm  (x8x7-z88o),  English  dramatist  and  editor 
of  Punchy  was  bom  at  Bidiop  Weaxmouth,  near  Sunderland,  on 
the  zQth  of  October  18x7.  After  attending  school  there,  and 
studying  for  two  sessions  at  Glasgow  Univerrity,  he  in  1837 
entered  Tzinity  College,  Cambridge,  of  which  he  became  a 
feUow.  Subsequently  he  heU  for  two  years  the  professorefaip 
of  English  litenuure  at  University  College,  JLondon.  He  waa 
called  to  the  bar  (Middle  Temple)  in  Nbveaeber  X846,  and  went 
on  the  northern  drcuit  until,  in  1850,  he  became  assistant 
secretaxy  of  the  Boaxd  of  Health.  On  the  reoonstzwction  of 
the  Boud  in  X854  he  was  made  secretary,  and  on  ita  abolition 
Us  setvlces  were  trsnsfened  to  a  depaztment  of  the  Home 
Ofike,  retiring  on  a  pension  in  X876.  In  his  veiy  eaziy  yeais 
Tom  Taylor  had  shown  a  predilection  for  the  druna,  and  had 
been  in  the  habit  of  performing  dimmatk  pieces  with  a  number 
of  children  in  a  loft  over  a  brewer'k  stable.  Four  budesquesof 
hb  were  produced  at  the  Lyceum  in  1844.  ^  naiidit  hia  first 
hit  with  To  Fa^etUf  and  Guardians,  bx^ui^  out  at  the  Lyceum 
in  X845.  He  also  wrote  some  burksquca  in  coi^pmction  with 
Albert  Smith  and  Charles  Keniiy,  and  coUabomted  with  Charles 
Reade  hi  Maths  and  Paus  (x853).-  Before  the  dose  of  his  life 
his  dramatic  pieces  numbered  over  zoo,  amongst  the  best 
known  of -which  are  Ouf  American  Cmumi  (1858),  produced  by 
Laura  Keene  in  New  York,  in  which  Sothem  created  the  part 
of  Lord  Dundreary;  StiU  WaUrs  Run  Deep  (i&ssh  Victims 
(X857);  the  ContasUi  BkcUon  (X859);  the  Overland  PmUa 
(z86o);  the  Tichd  of  Leave  Man  (z863>;  Anna  Boleyn  (1875); 
and  J^an  of  Are  {tSyi).  He  was  perhaps  the  most  popular 
dramatist  c2  his  time;  but.  If  his  chief  concern  was  the  oon- 
struction  of  a  popubr  acting  play,  the  characters  in  his  draznas 
are  clearly  and  consistently  drawn,  and  the  diabgue  is  natural, 
nervous  and  pointed.  In  his  blank  verae  histmical  dzamas, 
Anne  BoUyn  and  Joan  of  Arc,  he  waa  not  so  suocessfuL 

Taylor  had  begun  his  oazeer  aa  a  joioxiallst  when  he  first 
came  to  London.  He  vezy  soon  became  connected  with  the 
Morning  ChrotUck  and  the  Daily  Nems,  for  which  he  wzote 
leaders.  He  was  on  the  staff  of  Punch  until  X874,  when  he 
succeeded  Shixky  Brooks  aa  editor.  He  oocasbnally  appeamd 
with  success  in  amateur  theatricab,  more  especially  in  the 
character  of  Adam  in  As  You  Uhe  It  and  of  Jasper  in  A  Sheep  iu 
Wolfs  Ctothingi  He  had  some  talent  for  painting,  and  for 
many  years  was  art  critic  to  The  Times  and  the  Graphic.  He 
dbd  at  Lavender  Sweep,  Wandsworth,  on  the  xath  of  July  x88o. 

Apart  from  the  drama,  Tom  TayWs  chief  cootributions  to 
literatuzc  are  his  btographies  of  painters,  vix.,  Autobtog^tky  of 
B.  R.  Haydan  (1853);  Avtobiographyand  Correspondence  a  Ck. 
LsOk,  iLA,  (rWyi  and  LWf  ^nd  Timee  ef  3lr  Joshua  JUmeUe 


(^6^  wfaieh  had  been  left  k  a  very  incompleie  slate  by  UHo 
Hu  Hisioncal  Dramas  appeared  in  ooe  volume  in  1877.  He  also 
edited,  nath  a  memorial  preface.  Pen  Skdckes  from  a  VonuW 
Hand,  selected  from  Papers  ef  the  late  Mortimer  CoOins, 

TAYLOR,  WILLIAM  (z765>i836),  English  man  of  letters, 
son  of  a  Norwich  manufacturer,  was  born  in  that  city  on  the 
7th  of  November  1765.  He  bdonged  to  the  Unitarian  com- 
munity,' and  went  to  a  school  kept  at  Palgrave,  Suffolk,  by 
Kocfacmont  Barbaqld,  husband  of  Anna  Letltia  Barbauld, 
where  Frank  Sayezs  (1763-X8Z7)  was  among  his  schoolmates.' 
He  tnvelled  on  the  Continent  for  some  years  to  perfect  himself 
in  foreign  hnguages.  William  Taylor  and  his  father  were  both 
in  sympathy  with  the  French  Revolution,  and  belonged  to  a 
"  revolution  society  "  at  Norwich.  In  X79X  the  disturbed  con- 
dition of  affairs  induced  the  elder  Tkylor  to  wind  up  his  busi- 
ness, and  from  this  time  William  devoted  himself  to  letters. 
He  was  an  cnthuaast  for  German  poetry,  and  did  great  service 
to  Enc^Ssh  literature  by  translations  of  BQrger's  Lenore  (1790, 
printed  1796),  of  Lessing's  Nathan  the  Wise  (Z790,  printed 
Z805),  of  Goethe's  Iphigenla  in  Tauris  (1790,  printed  1793), 
and  of  four  of  Wieland's  Dialogues  of  the  Gods  (1795).  ^e  was 
a  prolific  writer  of  review  articles,  in  which  his  knowledge  of 
foreign  literature  served  as  a  useful  standard  of  criticism. 
Much  of  this  material  was  made  use  of  in  his  most  important 
work,  his  Historic  Survey  of  German  Poetry  (3  vols.,  1828-30). 
He  also  edited  the  works  of  his  friend  Sayers  with  a  memoir 
(r823).    He  died  at  Norwich  on  the  5^1  of  March  Z836. 

See  a  Memoir  of  the  Life  and  Writings  of  the  late  W.  Taylor  of 
Norwich,  by  John  Warden  Robbcrds  (a  vols..  1843);  Georg 
HercfeU,  mHiam  Tajlor  mn  Norwich  (Z697).  Taylor  is  well  known 
to  readers  of  Qeotge  oOnow  by  the  porttalt  of  hia  aa  the  "  cidcf 
individual  "  in  the  23rd  chapter  of  Liaeuffo, 

TAYLOR,  ZACHART  (z764*i8so),  twdfch  president  of  tfaa. 
United  StateSr  waa  bom  in  Onnge  ooimly,  Vizginia,  on  tho 
34th  of  September  Z784.  Dmiiig  the  folknring  year  his  lather, 
Colonel  Ridiasd  Taylor,  a  veteran  of  the  War  of  Independence, 
migmted  to  Kentucky,  settling  near  Louisville,  and  thereafter 
pkyed  an  impoctant  part  in  the  wars  and  politics  of  his  adopted 
state.  The  boyhood  and  3wuth  of  Zachazy  Tkykr  woe  thva 
passed  in  the  midst  of  the  stizring  Izontier  soeiiea  of  eaziy. 
Kentucky,  and  from  this  eapezience  he  acquired  the  haxdihond 
•x%A  resdhitenem  that  diazacteziaed  hia  later  life,  ai^iiAi^  ije 
inevitably  hid:ed  the  adviixtagca  of  a  thonoih  education. 
In  May  x8o8  Taykr  received  a  oomndsskm  aa  fizat  lieutenant 
in  thtt  7th  United  Stata  Infantzy,  and  for  the  ziezt  few  yean 
waa  empk^ed  in  routine  dutiea.  Earty  in  xSxs  he  was  made 
captain,  and  dozing  the  ensuing  hostilities  with  Great  Britain 
distinguished  himself  \tf  his  galknt  defence  agahist  the  Indiaaa 
of  Fort  Harrison,  %  stockade  in  central  Indiana.  For  this  be 
was  brevet^  major,  and  hi  May  18x4  received  a  regular  nwjor's 
conmuesion,  hot  bdng  reduced  at  the  conclusion  of  the  war 
to  the  nnk  of  captain,  temporazily  left  the  sezvioe.  In  May 
z8r6  he  was  reinstated  aa  major,  ud  in  aSx^  waa  promoted  to 
be  a  tteutenant-colonel;  and  in  the  tontine  diecfaaige  of  his 
duties  he  was  stationed  at  vadona  poata  on  the  western  frontier. 
In  X83S,  aa  ooloael,  he  took  part  in  the*  Black  Hawk  Was,  and 
was  the  officer  to  wbnn  Black  Hawk  suxzendered;  later  ha 
ocoaskmally  acted  as  Indian  agent  along  the  upper  MissisBlppi. 

In  1836  Taylor  waa  ocdeved  from  Wisoonsm  to  take  corn* 
zaand  against  the  Semiaoles  in  Florida.  Oa  the  asth  of 
Deownber  r837,  after  a  di£kult  campaign,  he  inflicted  a  Severn 
defeat  upon  the  Indiana  at  the  battk  of  Okeechobee,  and  for 
thla  was  breveted  biigadief^enezaL  Hien  foUowed  four  yearn 
of  hwrassing  service  m  the  Florida  Eveiglades,  whence  he 
passed  to  the  command  of  the  First  Department  of  the  army, 
with  head<iuarters  at  Fort  Jesup,  Louisbna. 

While  at  New  Orieans  in  x84S,  Taylor  received  orders  fmm 
President  Polk  to  march  his  troops  faito  Texas,  aa  Boon  aa  that 
state  shouM  waegfi  the  terms  of  annexation  proposed  by  the 
Joint  Resohition  of  Coi«ress  of  March  s,  1845.  Later  hi  June 
Polk,  who  assamed  that  tba  Rio  Grande  xather  than  the  Nueces 
waa  the  «wth-'W«8t«a  boundary  of  Texaa,  oideied  Mm  to  take 
up  a  posMon  at  the  .mouth  of  the*  Sabbie,  or  at  aoma  oOier 
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point  best  suited  for  an  tdvtsce  to  tlie  foimer  river.  By  the 
middle  of  August  Taylor  had  selected  a  position  at  Corpus 
Christi,  on  the  west  bank  of  the  Nueces  and  within  the  disputed 
territory,  and  here  he  remained  until  the  following  spring. 
Upon  the  definite  refusal  of  the  Mexican  government  under 
Faredes  to  resume  with  the  United  States  the  diplomatic 
relations  broken  off  by  the  annexation  of  Texas,  Taylor  was 
ordered  to  advance  to  the  Rio  Grande  for  the  purpose  of  anti- 
cipating any  hostile  incursion  from  Mexico.  He  himself 
favour^  such  a  movement  li  the  United  States  was  to  main- 
tain its  daim  as  regards  the  boundary.  In  obedience  to  his 
instructions  he  left  Corpus  Chiisti  on  the  12th  oi  March  1846, 
fortified  Point  Isabel  as  a  base  of  supplies,  and  took  up  his 
position  on  the  diluted  river,  opposite  the  Mexican  town  of 
Matamoras.  Here  he  began  to  construct  Fort  Texas,  after- 
wards called  Fort  Brown,  upon  the  present  site  of  Brownsville* 
The  commander  of  the  Mexican  Army  of  the  North,  Ampudia^ 
immediately  summoned  him  to  retire  behind  the  Nueces  under 
the  threat  of  interpreting  his  advance  as  an  invasion  of  Mexican 
territory.  Taylor  not  only  disregarded  tins  summons,  but 
within  the  following  week  proceeded  to  blockade  the  Rio 
Grande.  Hostilities  were  then  unavoidable,  and  the  first 
passage  at  arms  occurred  on  the  34th  of  April  1846,  when  a 
large  force  of  Mexicans  on  the  east  bank  of  the  Rio  Grande 
ambushed  and  captured  a  small  party  of  American  dragoons 
under  Captain  Seth  B.  Thornton  (18x4-1847).  The  ,news  of 
this  event  led  President  Polk,  on  the  nth  of  May,  to  recom- 
mend a  formal  declaration  of  war  on  the  groimd  that  it  existed 
"  by  the  act  of  Mexico  herself,"  for  that  power  "  has  passed 
the  boundary  of  the  United.  Stsites,  has  invaded  our  territo^ 
and  shed  American  blood  upon  American  soU."  This  state- 
ment was  incorporated  in  the  bill  declaring  wmf,  ind  ahhongh 
severely  critidzed  during  the  Senate  debate,  passed  both  houses 
of  Congress  by  overwhdmuig  majooties. 

Meanwhite  Taylor  had  strengthened  his  base  of  supplies  at 
Point  Isabel,  where  he  was  r^ifbrced  by  militia  fnun  Texas 
and  Louisiaiia,  and  during  the  return  mardi  ^m  this  post 
was  fieeody  attadied  at  Palo  Alto  (about  8  m.  N.£.  of  Browns- 
ville, Texas)  on  May  8th,  by  the  Mexicans  under  Arista.  The 
latter  was  esaly  driven  from  the  field,  but  on  the  following 
day  threatened  Taylor's  advance  in  a  much  stronger  position, 
Resaoa  de  la  Falau  (sb^t  4  m.-N.  of  Brownsville).  AbriUianft 
charge  by  the  dragoons  under  Captain  May  dedded  this  contest, 
which  Taylor  followed  up*by  a  pursuit  of  the  Mexican  general 
to  the  Rio  Grande.  After  relieving  Fort  Brown,  which  had 
been  besieged  smce  the  ^rd  of  May,  Taylor  himself  crossed 
the  liver,  and  on  the  x8th  of  May  occupied  Matamons,  from 
wUch  Arista  had  already  retreated  to  Monterr^. 

As  it  was  the  intention  of  the  administration  to  wage  ^var 
for  the  purpose  merely  of  bringing  Mexico  to  negotiate,  Taylor 
did  not  immediately  advance  southward  from  the  Rio  Grande. 
When,  however,  Mexico  persisted  in  her  refusal  to  treat,  Polk 
dedded  to  conquer  her  noctbem  provinces.  Taylor  formed  a 
new  base  of  operations  at  Camaigo,  farther  itp  the  river,  and 
from  this  point,  in  August  began  an  advance  towards  Monterrey, 
the  capital  of  Nuevo  Leon.  After  hard  fighting  he  occupied 
this  dty  in  the  latter  part  of  Septeiiiber  (see  Momsbbby). 
The  trude  with  which  he  followed  up  this  success  was  usacocfA- 
idile  to  the  ajdma^istimtion,  and  upon  receiving  notice  to  reflime 
heatilitics,  he  occupied  Saltillo,  the  capital  of  Coahuila,  and 
Victoria,  the  capital  of  Tamaulipas,  thus  Cartplrting  the  con- 
qucat  of  the  north-eastern  states  of  MeiDca  By  thia  time 
Tsylor  had  been  reinforced  by  some  3000  troops  wlhich  had 
mMched  under  Gen.  John  £.  Wool  from  San  An^enio  diwctly 
towards  Chihuahua,  but  which  had  been  deflected  at  Mondova 
to  joiA  hia ."  army  of  occupation."  During  the  war  he  was 
faeeveted  major-gnieral  (May  iH^t  and  Congress  thrice  passed 
votes  of  thanks  and  ordered  the  presentation  of  coounemorative 
gold, medals.  President  Polk  distrusted  Taylor  because  of  his 
supposed  Whig  views,  and  now  began  to  express  his  dissalis- 
lactiDn  witia  the  general's  faHure  to  take  fuU  advantage  of  his 
ivctedea  and  his  hesitaiuy  to  suggest  a  plan  lor  the  future 


conduct  of  the  war.  Tsybr  was  unwilliBg  to  lead  Us  oim 
army  farther  into  the  desert  interior  of  Mexico  and  remained 
non-committal  upon  the  projected  attempt  from  Vera  Cnm, 
When  Polk  finally  determined  upon  the  latt«  campaign,  he 
selected  Gen.  Winfidd  Scott,  although  the  latter  was  penooally 
unacoeptable  to  himself,  as  its  leader,  and  de^ite  T«yIor^ 
vigorous  protests  detached  most  (rf  his  experienced  tioopato 
join  Scott's  command.  Meanwhile  through  the  connivance  of 
the  American  authorities,  Santa  Anna  returned  from  hia  Cuban 
exiie,  and,  as  Uie  newly  dected  Mexican  president,  disiegnrdiBg 
his  pledges  to  aid  Polk  in  bringing  about  a  satisfactory  peace, 
prepared  to  wage  a  more  effective  war  against  the  AoMiicaa 
invaders.  Learning  of  the  weakened  coadi-don  of  Taylor's 
f osoe  he  made  a  sudden  advance  to  the  northward,  with  some 
20,000  troops,  and  on  the  asnd  of  February  1847  encountered 
Taylor  with  one-fourth  that  number  at  Baena  Vista,  a  few 
miles  beyond  Saltillo.  The  all-day  battle  in  the  narrow  mountain 
pass  was  the  most  stubbornly  contested  of  the  whole  war,  and 
the  brilliant  victory  of  Taylor  over  such  odds  made  "Old 
Rough  and  Ready,"  aar  he  was  called  by  hia  troops,  the  hero 
of  the  hour.  With  this  encounter  the  serious  wwk  of  his 
"  army  of  occupation "  ended,  although  be  was  later  joined 
by  Gen.  Alexander  W.  Doniphan's  troops,  who  had  marched 
from  New  Mexico  tia  Chihuahua.  Taylor'a  brilliant  victory, 
won  when  he  was  so  greatly  handica|^>ed  by  Polk,  emphaaiaed 
the  i)op\dar  discontent  which  that  president's  policy  had  already 
aroused,  and  suggested  him  to  the  political  leados  as  a  pre- 
sidential possibility.  The  general,  however,  had  passed  his 
mature  years  whoUy  in  military  service  and  had  never  voted, 
much  less  strongly  allied  himself,  with  any  political  party. 
Nevertheless  when  Taylor  meetings  became  the  fashion  and 
newspapers  began  to  advocate  his  nominati<m,  party  linea 
threatened  to  disappear  despite  the  frantic  effocts  of  the  old* 
time  chids  of  the  two  leading  organizations  to  stem  the  tide 
against  the  popular  favourite.  The  Democratic  party  with  ita 
more  effideat  machinery  prevented  a  stampede  of  its  tank  and 
file,  but  the  Whigs  were  less  successfuL  Within  a  month  after 
his  victory  over  Santa  Anna  a  Whig  omvention  in  Iowa  noni* 
nated  him  for  the  presidency,  and  ^iblic  meetings  in  Kentucky, 
Ohio,  Virginia,  Pennsylvania  and  elsewhere  quickly  took 
similar  action,  in  many  cases  without  regard  to  party  lines. 
Taylor  first  adopted  a  course  of  discouraging  these  suggestions 
and  emphasized  his  non-partissn  attitude,  but  later  gave  way 
to  the  pressure,  and  issued  a  statement  that  proved  satisfactory 
to  the  majority  of  the  Whig  politicians.  Yet  it  required  four 
ballots  in  the  national  convention  to  overcome  the  rductanoe 
of  Webster's^  Clay's  and  Scott's  followers  and  secure  the  party 
nominadon.  The  dlsalEection  of  these  leaders  was  more  than 
counterbalanced,  however,  by  the  split  of  the  New  York 
Democrats  over  the  slavery  question,  which  assured  Taylor 
of  the  vote  of  that  state.  His  residence  in  Louisiana,  his 
ownership  of  a  large  plantation  with  its  slaves,  and  his  family 
coimexion  with  Jefferson  Davis  (who  had  married  his  daughter), 
rendered  him  more  acceptable  to  many  of  the  Southern  Demo- 
crats than  their  party  candidate,  Lewis  Cass,  an  advocate  of 
"  squatter  sovereignty  "  and  the  representative  of  the  demo- 
cracy of  the  free  North-west.  As  a  result  Taylor  carried  dgbt 
slave  states  while  his  opponent  secured  seven,  but  in  the  free 
sutss  the  conditions  were  exa^  reversed.  He  reodved  a 
majority  of  dectoral  votes  on  each  dde  of  the  Mason  and 
Dixon  line  and  was  confirmed  in  his  preconceived  opinion  that 
he  waa  to  be  the  president  of  the  whole  people.  Both  parties 
had  attempted  to  avoid  the  burning  slavery  issue,-Hhe  Whigs 
by  adopting  no  platform  whatever  and  the  Democrats  by 
trusting  to  the  well-known  views  of  their  candidate,  but  the 
political  leaders  in  Congress  could  not  escape  the  many  definite 
questions  presented  by  the  possession  of  the  territory  newly 
acquired  from  Mexico.  The  Wihnot  Proviso  and  the  bill  to 
organize  the  territory  of  Oregon  had  already  aroused  both 
sections  and  had  given  occasion  for  Webster  and  Calhoun  to 
state  their  respective  views  upon  the  oonstitutional  questions 
iavolyed.    The  thcee  weeks'  contest  over  the  dectiop  of  a 
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ipeakcr  i»  the  Houtf  <A  Repmtototfyes,  m  December  1^49, 
emfihewieed  the  tiectioaa!  paisknis  already  engendeted.  Under 
the  drciiaetaacee  the  fint  mcseage  from  Jfteeide&t  Tagdor  was 
awaited  with  great  interest.  While  advising  Congress  to 
"  afaeUin  from  the  introduction  of  those  eaBdting  topics  of 
sectional  chanctcr  which  have  hitherto  pioduced  painful 
appechfasions  in  the  public  mind/'  he  favoured  the  admission 
of  CalttsniiA  as  a' free  Aate,  and  oonnaelled  t|ie  legialators  to 
await  the  action  of  the  people  of  New  Mexico  and  Utah  npon 
the  slaveiy  question.  As  he  had  already  encouraged  California 
to  form  the  state  government  it  deabed,  and  later  took  a  sttt>ng 
position  against  the  eflEoits  of  Tens  to  possess  itself  of  part 
ii  New  McsieOy  it  ifss  apparent  that  he  was  Jess  incUhed  to 
favour  the  raiUcaK  pro-alaveiy  programme  than  his  previous 
career  had  seemed  to  promise.  TUa  was  still  further  empha- 
sised by  his  marked  friendship  for  William  H.  Seward  and  his 
oontemptuoos  reflnenee  to  the  territorial  portion  of  Clay's 
conpromise  measures  as  the  "  Omnibus  BilL"  Thfe  situation 
milttated  greatly  against  that  leader's  cherisbed  policy,  and  led 
him  to  a  bitter  critidbm  of  the  preadent  on  the  floor  of  the 
Senate.  Such  was  the  situation  when  the  president,  early  in 
Jufy  t&sOf  was  stricken  by  the  disease  to  which  he  succumbed 
on  the  9th<  His  remains  were  temporarfly  intected  at  Wash- 
ington, but  aftcnrarda  removed  to  the  6anily  cemetery  near 
LouisTille. 

I  The  only  son  that  survived  him,  Rigbasd  Tatlor  (i8a6- 
1879),  popularly  Imown  as  "  General  Dick/'  graduated  at  Yale 
in  r84St.cBiered  the  Confederate  army  at  the  beginning  of  the 
ChrS  Wift,  was  commanding  officer  in  Louisiana,  and  under 
Kkby  Smith  helped  to  administer  the  western  half  of  the 
Confederacy,  after  the  fall  of  Vicksburg.  He  won  the  victoiy 
of  Salnne  Cross  Roads  ovef  the  Union  expedition  under  Gen. 
N.  P.  Banks  on  the  8th  of  April  1864.  He  finally  surrendiered 
to  Gen.  £.R.  S.  Canby  on  the  4th  of  May  1865.  He  wrote 
Deitruetien  and  RuonstnuHon  (1879). 

R  Montgomery's  Life  (Auburn,  1650)  and  John  Frost's  Life 
CHew  York  and  PbihMlclphia,  1847)  are  almost  wholly  devoted  to 
Prendcnt  Taylor's  military  career,  and  are  excessively  laudatory 
b  character.  A  better  bio^phy  ig  that  (New  York,  1893)  by 
Maj.-Gen.  O.  O.  Howard,  m  the  "  Great  Commanders "  series. 
Then  is  much  material  about  Taylor  in  the  general  historits  of 
M'MMer,  Von  Hoist,  and  lUiodea.  (1.  J.  C.) 

;  TATUMI,  a.  town  in  Williamson  county,  Texas,  U.S.A., 
about  55,  m.  N.E.  of  Anstih.  Pop.  (1890)  2584;  (r90o)  4311 
(x36o  negroes);  (r9xo)  5514.  It  is  served  by  the  International 
ft  Great  Northern  and  the  Missouri,  Kansas  &  Texas  raO- 
ways.  It  is  in  a.  region  especially  devoted  to  the  growing 
of  cotton  and  grain  and  to  poultry  raising,  and  an  atmual 
ODunty  fair  is  held  here.'  In  the  city  are  machine  and  car  shops 
of  the  International  &  Great  Northern  railway,  and  cotton- 
compresses,  and  there  are  manufactures  of  cotton-seed  oil,  &c. 
Taylor,  named  in  honour  (rf  Gen.  Zachary  Taylor,  was  founded 
In  1876,  and  was  incorporated  in  1882. 

TAYPORT,  a  police  burgh  of  Fifeshire,  Scotland.  Pop. 
<i9ot)  3395.  It  is  situated  on  the  Firth  of  Tay,  here  aboiit  x  m. 
wide,  opposite  to  Broui^ty  Ferry,  with  which  there  is  com- 
munication by  means  of  a  ferxy,  5I  m.  N.  of  Leuchais  Junction 
by  the  North  British  railway.  Its  older  alternative  name  of 
Ferry  Port  on  Craig  has  reference  both  to  its  uses  and  its  site. 
Its  industries  include  manufactures  of  linen  and  jute,  spinning 
mills,  engineering  works,  timber-yard  and  salmon  fishery.  In 
other  respects  it  is  a  xvsidentiai  quarter  for  Dundee.  A  mUe 
S.W.  is  the  estate  of  Scotscraig,  which  belonged  to  Archbishop 
Sharp  (16x3-1679),  of  whose  mansion  there  axe  still  some 
traces.  Two  miles  and  a  half  W.  by  S.  is  the  police  burgh  of 
Kewport  (pop.  9869),  with  stations  at  Easter  and  Wester 
Newport,  on  the  North  British  Railway  Company's  loop  line 
from  Leuchars  Junction  to  Wormit.  It  lies  on  the  Firth  of 
Tay  opposite  to  Dundee,  with  which  there  is  conmiunication 
by  means  of  a  ferry,  as  well  as  by  rail  via  the  Tay  Bridge.  Even 
to  a  greater  extent  than  has  Tayport,  it  has  practically  become 
'  n  suburb  of  Dundee.  Its  small  harbour  was  designed  by 
Telford.    TVo  and  n  quarter  miles  S.W.  of   Wormit,  the 


nearest  xaAwny  statfan,  dose  tfii  the  stfnthein  teradnus  of  the 
Tay  Bridge,  is  the  village  of  Balmesimo  (Gaelic,  "  Town  cm 
the  seashore  **)•  Ife  once  toasiderahle  shipping  tnds  has 
dediaed,  but  some  fishery  is  still  carried  on.  In  1227  EAnoi- 
garde,  widow  of  William  the  lion,  and  her  ion  Alexander  H. 
founded  a  Gbtcrdan  Abb^  here^  but  in  1604  the  Abbey 
estates  were  converted  into  a  temporal  hnds^p  in  favour  ef 
James  Elphfaistooe,  cteated  Lord  Balmerino. 

TAYUO,  a  town  of  the.  peovinoe  of  Fangasiiian,  Lnson, 
Philippine  Islands^  near  the  Agno  river,  33  m.  £.  of  lingayen, 
tlie  capital.  Pop.  (X903)  10^400.  The  river  furnishes  water 
for  irrigating  the  low  fields  in  the  vicinity.  The  town^s  in- 
habitants are  fsrmers,  aiui  rioe  is  the  principal  crop.  Pan- 
gasinan  and  Bocano  axe  the  languages  spoken. 

TAZZA  (ItaL,  cf.  Fr.  Utsse,  Ger.  7asse,  cup;  all  from  Persian 
tatf  goblet),  a  word  generally  adopted  by  archaeologists  and  con- 
noisseurs for  a  type  of  dxinking  vesseL  It  is  a  shallow  saticer- 
like  dish  dther  mounted  on  a  stem  and  foot  or  on  a  foot  alone. 

TCHBRNAIBV*  MIKHAIL  OBBOeRlOVICH  (x82ft-i898), 
Russian  general,  a  member  of  a  noble  fomily,  was  bom  on  the 
34th  of  October  1828.  Educated  at  the  Nicholas  Staff  College, 
he  entered  the  army  in  1847,  and  distinguished  himsdf  in  the 
Crimean  war  and  in  the  CaucasiB.  After  serving  as  divinonal 
chief  of  the -staff  in  Pohmd,  he  went  to  Orenbuxg  in  1858  as 
assistant  to  the  commander  of  the  line  of  the  Syr-Dorya,  and 
the  following  year  commanded  an  expedition  to  support  the 
KirghiS  tribei  on  the  bonders  of  the  Sea  of  Aral  against  the 
Kliivans.  He  did  duty  on  the  staff  of  the  army  of  the  Caucasus 
for  a  time,  and  returned  to  Oxenbnrg  as  chief  of  the  staff.  In 
1064,  having  xeached  the  rank  of  major-general,  he  made  his 
famous  inarch  with  xooo  men  across  the  steppes  of  Tudcestan 
to  Chimkcnt  in  Khdcand,  to  meet  another  Russian  column 
from  Semipalatinsk,  in  Siberia,  in  amjunction  with  which  he 
successfully  stormed  Cfaimkent,  and  then  unsuccessfully  attacked 
Tashkent,  80  miles  farther  south.  Wintering  at  Chimkent,  he 
captured  Tashkent  the  following  year.  This  was  contrary  to  his 
instructions,  and  although  he  was  xeceived  in  St  Petersburg 
with  enthusiasm,  and  presented  with  a  sword  of  honour  by  the 
emperor,  he  was  not  again  employed  in  the  military  service, 
and  retired  from  it  In  July  1874.  He  bouc^t,  and  edited  ivith 
great  success,  the  Rusakiy  Mir  in  Slavonic  interests,  devoting 
himadf  to  the  Panslavic  idea.  In  the  summer  of  1876  he  was 
appointed  conunander-in-duef  of  the  Servian  army,  but  on 
entering  Turkey  was  driven  back  by  Qsman  Paaha,  who  followed 
him  into  Servia,  defeating  him  at  Zayechar  and  Yavor  in  July, 
and  the  campaign  in  Servia  proved  di^trous.  He  rashly 
proclaimed  Milan  kin|^  of  Servia  in  September,  and  in  October 
Akksinats  and  Deligrtd  wcite  in  the  hands  of  the  Turks,  and 
the  road  open  to  Belgrade.  An  armistice  was  oonduded,  and 
Tchemaiev  resigned  his  comniand.  In  1877  he  visited  Austria 
in  connexion  with  his  propaganda,  bnt  was  expelled,  and  lived 
for  a  time  in  France.  In  1879  he  orgaxiixed  a  Bulgarian  rising, 
but  was  anested  at  Adrianople  and  sent  back  to  Russia.  He 
succeeded  Kaufmann  (q.v.)  as  sovemor  of  Turkestan  in  i88t, 
but  his  aggresdve  policy  led  to  his  recall  two  years  later,  when 
he  was  appointed  a  member  of  the  conndl  of  war  at  St  Peters- 
burg. In  1886  his  opposition  to  the  Centrd  Asian  Militaxy 
railway  caused  htm  to  lose  his  seat  in  the  council.  He  dibd  on 
the  1 6th  of  August  1898,  at  his  oountiy  seat  in  the  province  of 
Mogilev. 

TCHIHATCHEFF,  PIERRE  AIBXARDROWITSCH  DB  (i8x^ 
1890),  Russian  naturalist  and  geologist,  was  bom  at  Gatchina, 
near  St  Petersburg,  in  18x2.  He  entered  the  diplomatic  service 
and  was  (1842-44)  attached  to  the  embassy  at  Constantinoplt; 
whence  he  visited  Asia  Minor,  Syria  and  Egypt.  In  X844,  he 
was  chaxged  with  a  sdentific  mission  to  the  Altai  mountains. 
He  died  at  Fbrence  on  the  13th  of  October  1890  (N.S.). 

His  publications  include:  Voyage  scientifiotu  dans  VAUai  oriental 
ei  Its  Pofties^  adjaeentes  de  la  fr&nti^  de  Chine  (with  atlas,  1845): 
Asie  Mineure;  description  physique,  siatisHmte  ei  arehiologique  de 
ceUe  contrie  (4  vols,  with  3  atlases.  1853-60) ;  Le  Bospkore  el  CoH- 
stantinople  (1864,  another  ed.  1877);  ConsiOlrdtions  geotogigues  sw 
tee  lies  Oc^mifmt  (1*78) :  and  E§paiii$,-At§tH0m  Tmiti^  <i88e>. 
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TEA 


fBA  (CUtttte  eka,  Amoy  dklact  41),  tb»  aane  g^hren  to  the 
leaves  of  the  tea  bosh  (see  below)  prepared  by  deooctiMi  as  a 
beverage  The  term  k  by  analogy  also  ased  lor  an  inf  uaioa 
or  decootioa  of  other  leaves,  «  f .  camomile  tea;  and  limilaily 
for  the  af  temooa  meal  at  which  tea  is  served. 

BistoHcal^^The  early  hbtoiy  of  tea  as  a  beverage  Is  mainly 
traditfoaaL  Thelack  of  aocarate  knowledge  regarding  the  past 
of  the  Chinese  Empire  may  posably  some  day  be  supplied,  as 
Enropean  scholars  become  moce  able  to  explore  th«  unstudied 
stores  m  the  great  Chinese  libivies,  or  as  Chinese  students  ran- 
sack the  records  of  their  country  for  the  facts  of  earlier 
periods  It  may  then  he  leamt  who  made  the  first  cup  of  tea, 
who  phwted  the  earliest  bushes,  and  how  the  primitive  methods 
of  manufacture  were  evolved.  In  the  meantime  knowledge 
on  the  subject  is  mingled  with  much  that  is  obvjously  mythical 
and  with  gleanings  from  the  casual  references  of  travcUers  and 
authors. 

Acconfing  to  Chinese  legend,  the  virtues  of  tea  were  dis- 
covered by  the  Emperor  Chiiinung,  2737  BjC,  to  whom  all 
agricultund  wad  medicinal  knovHedge  is  tnced.  It  is  doubt- 
fully referred  to  in  the  book  of  andent  poems  edited  by  Con- 
fucius, all  of  which  are  previous  in  date  to  550  B.C.  A  tradition 
exists  In  China  that  a  Imowkdge  of  tea  travelled  eastward  to 
and  In  China,  having  been  introduced  543  aj>.  by  Bodhidharma, 
an  ascetic  who  came  from  IncBa  00  a  missionary  expedition, 
but  that  legend  is  also  mixed  with  supernatural  details.  But  it 
is  quite  certain,  from  the  historical  narrative  of  Lo  Yu,  who 
lived  in  the  Tang  dynasty  (6i8-i)o6  aj>.),  that  tea  was  ahready 
used  as  a  beverage  in  the  6th  century,  and  that  during  the  8th 
century  its  use  had  become  so  common  that  a  tax  was  lei^ied 
on  its  consumption  in  the  X4th  year  of  Tih  Tsung  (793)-  The 
use  of  tea  in  China  in  the  middle  of  the  9th  century  is  known 
from  Arab  sources  (Reinaud,  Relation  dcs  Voyages,  1845,  p.  40). 
From  China  a  knowledge  of  tea  was  carried  into  Japan,  and 
there  the  cultivation  was  established  during  the  9th  century. 
Seed  was  brought  from  China  by  the  priest  Miyoye,  and  planted 
first  in  the  south  island,  Kiushiu,  whence  the  cultivation  spread 
northwards  till  it  reached  the  hi^  limit  of  39^  N. 

It  is  somewhat  curious  that  although  many  of  the  products 
of  China  were  known  and  used  in  Europe  at  much  earlier  times, 
no  reference  to  tea  has  yet  been  traced  in  European  literatnre 
prior  to  1 588.  No  mention  of  it  is  made  by  Marco  Polo,  and  no 
knowledge  of  the  substance  appears  to  have  reached  Europe 
till  after  the  establishment  of  intercourse  between  Portugal 
and  China  in  1517.  The  Portuguese,  however,  did  little  to- 
wanb  the  introductfc>n  of  it  into  Europe,  and  it  was  not  till 
the  Dutch  established  themselves  at  Bantam  early  in  tiie  zyth 
century  that  these  adventoreis  learned  from  the  Chinese  the 
habit  of  tea  drinking  and  brought  it  into  Europe. 

The  earliest  mention  of  tea  by  an  En^ishman  is  probably  that 
contained  in  a  letter  from  Mr  Wickham,  an  agent  of  the  East 
India  Company,  written  from  Firando  in  Japan,  on  the  27th 
June  1615,  to  Mr  Eaton,  another  officer  of  die  company, 
resident  at  Macao,  and  asking  for  '*  a  pot  of  the  best  sort  of 
ekaw."  How  the  commission  was  executed  does  not  appear, 
but  hi  Mr  Eaton's  subsequent  accounts  of  expenditure  occurs 
this  item~-"  three  silver  porringers  to  drink  chaw  in." 

It  was  not  till  the  middle  of  the  Century  that  the  En|^ 
began  to  use  tea,  and  they  also  received  then:  supplies  from  Java 
till  in  x686  they  were  driven  out  of  the  island  by  the  Dutdk  At ' 
first  the  prke  of  tea  in  Engbukd  tanged  ttom  £S  to  £10  per  lb. 
in  the  Mercurius  Politicus,  No.  435,  of  September  1658,  the 
following  advertisement  occurs: —  "  That  excellent  end  by  all 
Physftlans  approved  China  Drink  called  by  thcChlneans  Tcha, 
by  other  nations  Ttfy,  alias  Tee,  »  sold  at  the  Sultaness  Head, 
a  copbee-house  In  Sweetings  Rents,  by  the  Royal  Exchange, 
London/'  Thomas  Oarway,  the  first  EngHsh  tea  dealer,  and 
founder  of  the  well-known  cOfFee-house,  **  Gamway's,"  in  a 
curious  broadsheet.  An  Exact  Descfiption  of  the  Growth,,  Quality 
and  Virtues  of  the  Leaf  Tea,  issued  In  1659  or  1660,  writes,  "  In 
respect  of  Its  scarceness  and  deaniess,  it  hath  been  only  used 
as  •  vegaUa  In  high  tiMtoMBU  sad  satertaiiuDcntt,  and  preaents 


made  theraof  to  princes  aid  gnndees."  Iti  that  ytu  heptiiw 
chased  a  quantity  of  the  care  and  moeh-prised  oommodlty, 
and  offered  It  lo  the  public,  In  the  leaf,  at  fixed  pekes  varying 
fkom  iSB  to  5as.  the  tt>,  according  to  qoallty,  and  also  in  the  in 
fuabn,  "nuule  according  to  the  directions  of  the  most  knowing 
merchants  and  travellers  into  those  eastern  countries.*'  In 
1660  an  Act  of  the  first  parliament  of  the  Restoration  impo«d 
a  tax  on  "  every  gallon  of  chocdate,  aherbet'and  tea,  made  and 
sold,  to  be  paid  by  the  maker  thereof,  eightpeace  "  (xs  Car.  H. 
C25). 

Pepys's  often^uoted  mention  of  the  fact  that  on  the  2$th 
September  1660,  "  I  did  send  for  a  cup  of  tee,  a  China  drink, 
of  which  I  never  had  drunk  before,"  proves  the  noveltyof  tea 
in  England  at  that  date.  In  1664  we  find  that  the  Bast  Ind^ 
Company  presented  the  king  with  2  lb  and  3  oc.  of ''  thea," 
which  cost  40B.  per  lb,  and  two  years  afterwards  wfth  another 
parcel  oontaii^fng  22}  lb,  for  which  the  directors  paid  ses 
per  lb.  Both  parcels  appear  to  have  been  purchased  on  the 
Continent.  Not  until  X677  is  the  Company  recorded  to  bawe 
taken  any  steps  for  the  iinportation  of  tea.  The  order  then 
given  to  thdr  agents  was  for  **  teas  of  the  best  kmd  to  the 
amount  of  xoo  dollars."  But  their  instructions  were  -00%- 
•sidetably  exceeded,  for  the  quantity  imported  in  1676  was 
47x3  lb,  a  quantity  which  seems  to  have  ghitted  the  market 
for  several  years.  The  annals  of  the  Comfjany  record  thai, 
in  February  1684,  the  directors  wrote  thus  to  Madras?^  **  In 
regard,  thea  is  grown  to  be  a  commodity  ber^,  and  we  have 
occasion  to  make  presents  therein  to  our  great  friends  at  c<n»t, 
we  would  have  you  to  send  us  year)y  five  or  six  canlsteis  of  fhte 
very  best  and  freshest  thea."  Until  the  Revolution  no  duty  w^ 
laid  on  tea  other  than  that  levied  on  the  infusion  as  sold  in  the 
coffee-houses.  By  x  Willnm  and  Mary,  <v  6,  a  duty  of  5s.  per  lb 
and  5  per  cent,  on  the  value  was  imposed.  For  several  yeafs 
the  quantities  imported  were  very  small,  and  oonsiyted-  ex- 
clusively of  the  finer  sorts.  The  first  direct  purchase  In  China 
was  made  at  Amoy,  the  teas  previously  obtained  by  the  Com- 
pany's factors  having  been  purchased  In  Madras  and  Surat, 
whither  it  was  brou^t  by  Chinese  junks  after  the  expulsion 
of  the  British  from  Java.  During  the  closing,  years  of  tbe 
oentuiy  the  amount  brought  over  seems  to  have  been,  on  the 
average,  about  20,000  lb  a  3rear.  The  imtx^ctions  of  1760 
directed  th^  supercargoes  to  send  home  500  tubs  OftHtiSber 
green  teas  and  80  tubs  of  bohea.  in  1703  ordfers  were  given  for 
"jSpooXb  Singlo  (green),  xo,ooolb  Imperial,  and  20,000  lb 
bohea."    The  average  price  of  tea  at  this  period  was  x68.  per  ft. 

As  the  i8th  century  progressed  the  use  of  tea  in  England 
rapidly  faicreased,  and  by  the  close  of  the  century  the  mte  of 
consumption  exceeded  an  average  of  2  lb  per  person  per  annum, 
a  rate  in  excess  of  that  of  to-day  of  all  people  eaocept  those  of 
Mongol  and  Ang^Saxon  origin.  The  buainesB  being  a  ibodo- 
poly  of  the  East  India  Company,  and  a  very  profitable  one, 
the  company  at  an  eariy  stage  of  its  development  endeavoured 
to  ascertain  whether  tea  could  not  be  grown  wttbln  Its  own 
dominions.  Difficulties  with  China  doubtless  showed  the  ad- 
visability of  having  an  independent  source  of  supply.  In  X788 
Sir  JosejA  Banks,  at  the  request  of  the  dfrectors,  drew  up  a 
memoir  00  the  cultivation  of  economic  plants  in  Bengal,  i* 
which  be  gave  special  prominence  to  tea,  pomting  out  thft 
regions  most  favourable  for  its  cultivation.  About  the  year 
1820  Mr  David  Scott,  the  first  commissioner  of  Assam,  sent  to 
Cafcutta  from  Kuch  Bcfaar  and  Rangpur — the  very  districts 
indicated  by  Sir  Joseph  Banks  as  favourable  lor  teargrowing 
--certain  leaves,  with  a  statement  that  they  wece  said  to 
belong  to  the  wild  tea-plant.  The  leaves  were  submitted  to 
Dr  Wallich,  government  botanist  at  Calcutta,  who  pronounced 
thera  to  belong  to  a  species  of  Cameltia,  and  n6  result  followed 
on  Mr  Scott's  communication.  These  very  leaves  ultimately 
came  into  the  herbarium  of  the  Linnean  Society  of  London, 
and  have  authoritatively  been  pronounced  to  belong  to  the 
indigenous  Assam  tea-plant.  Dr  Wallich's  attribution  of 
this  and  o'her  specimens  subsequently  sent  In  to  the  genus 
CaswtftSi   Although    scisatifically    defensible,    uafortunatcljr 
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was  not  till  1834  that,  oveMDine  by  the  ioajstence  of  Gaptum 
Fnuids  Jenkins,  who  maiiitalned  and  proved  that,  calkd  ^y 
the  name  Camdlia  or  not,  the  leaves  bekwged  to  a  tea-plant» 
Dr  Wallich  admitted  **  the  fact  of  the  genuine  teapplant  being 
a  native  of  our  territories  itt  Upper  Asttm  as  inoontrovertiUy 
proved."  In  the  meantime  a  committee  bad  been  fonned 
by  Lord  William  BcntJnck»  the  govcmor-i^oefal,  for  the  intio* 
duction  of  tea  culture  into  India,  and  an  official  .had  already 
been  sent  to  the  tea  districts  of  China  to  procure  aeed  and  skilled 
Chinese  workmen  to  conduct  operations  in  the  Himalayan 
regions.  The  discovery  and  reports  of  Captain  Joikins  led  to 
the  investigation  of  the  capacities  of  Assam  as  a  tea-growing 
country  by  Lord  William  Bentinck's  conunittee.  Evidence 
of  the  abundant  existence  of  the  indtgeaous  tea4iee  was  ob- 
tained; and  the  directors  of  the  East  India  Company  resolved 
to  institute  an  experimental  establishment  in  Assam  for  cult  iYat- 
ing  and  manufacturing  tea,  leaving  the  industry  to  be  developed 
by  private  enterprise  should  tls  practicability  be  demonstrated. 
^  In  1834  the  monopoly  of  the  East  India  Company  was 
abolished  and  an  era  of  rapid  progress  in  the  new  industry 
began.  In  1836  there  was  sent  to  London  x  lb  of  tea  made 
from  indigenous  leaves;  in  1837  5  lb  of  Assam  tea  were  sent; 
in  1838  the  quantity  sent  was  12  small  boxes,  and  95  boxes 
reached  London  in  1839.  In  1840  there  were  grown,  and 
offered  at  public  auction  in  Ctdcotta  early  the^  following  year, 
35  packages,  chiefly  green  teas,  stated  to  have  been  manu- 
factured by  a  chief  of  the  Singpho  tribe  aided  by  the  govern- 
ment establishment.  In  the  same  auction  catalogue  were 
included  95  packages,  "  the  produce  of  the  Government  Tea 
Plantation  in  Assam,"  many  of  which  bore  the  Chubwa  mark, 
one  well  known  to  this  day.  This  auction  is  most  interesting 
as  being  the  first  of  British-grown  tea,  and  it  included  about 
6000  fb.  It  is  of  interest  also  for  the  reference  to  the  Singpho 
tribe,  who  are  even  now  in  small  numbers  in  the  same  district, 
where  they  still  produce  in  a  primitive  manng:  tea  plucked 
from  the  indigenous  trees  growing  in  their  jungles. 

In  January  1840  the  Assam  Company  was  formed  to  take 
over  the  early  tea  garden  of  the  East  India  Company,  and 
this,  the  premier  company,  is  still  in  existence,  having  pro- 
duced up  to  1907  no  less  than  117,000,000  lb  of  tea  and  paid 
in  dividends  £1,360,000  or  730  per  cent,  on  capita).'  It  is  no 
longer  the  first  company  in  extent  of  yield,  as  the  Consolidated 
Tea  and  Lands  Company  produced  in  1907  about  15,000,000  lb 
pt  tea,  besides  other  products.  The  introduction  of  Chinese 
seed  and  Chinese  methods  was  a  mistake,  and  there  seems  little 
reason  to  doubt  that,  in  clearing  jungle  for  tea  planting,  fine 
indigenous  tea  was  frequently  destroyed  unwittingly  in  order 
to  plant  the  inferior  China  variety.  The  period  of  unlearning 
the  Chinese  methods,  and  replacing  the  Chinese  plants,  had  to 
be  lived  through.  Vicissitudes  of  over-production  and  inflation 
came  to  interfere  with  an  even  course  of  success,  but  the  indietry 
developed  and  has  increased  enormously.  From  its  point  of 
origin  in  Assam,  it  has  gradi)ally  spread  to  other  districts  with 
varying  commerdal  success.  The  aggregate  total  of  capital  of 
the  tea-producing  companies  in  India  and  Ceylon  now  amounts 
to  about  £25,ooo/xx>. 

The  Dutch  were  rather  earlier  than  the  English  in  attempt- 
ing to  establish  tea  growing  in  their  eastern  possessions.  A 
beginning  was  made  in  Java  in  x8a6,  but  probably  because 
of  the  even  more  marked  influence  of  Chinese  methods  and 
•Chinese  plant,  the  progress  was  slow  and  the  results  indifferent. 
,0f  late  years,  however^  by  the  introduction  of  fine  Assam  seed 
and  the  adoption  of  methods  similar  to  those  in  use  in  India, 
a  marked'  improvement  has  taken  place,  and  there  seems  little 
reason  to  doubt  that,  with  the  very  rich  soil  and  abundant 
cheap  labour  that  the  island  of  Java  possesses,  the  relative 
progress' there  mav.be  greater  in  future  than  in  finy  other 
producing  land.' 

"  Somewhere  about  i860  the  practical  commerdal  growing  of 
tea  was  introduced  into  the  Island  of  Formosa.  The  methods 
of  cultivation  and  manufacture  followed  there  differ  In  many 


iNtys  f ffoin  fhfase  of  the  otbdr  lar^  p^odncint  oomtrles,  but 
the  industry  has  been  fairly  successful  throughout  its  history. 
'  Attempts  were  repeatedly  made  to  introduce  tea  culture  ia 
Ceylon,  under  both  Dutch  and  British  authority.  No  per^' 
maAent  soccess  was  attained  till  about  1876,  when  the  dis^ 
astrous  effects  of  the  coffee-leaf  disease  forced  planters  to  give 
serious  attention  to  tea.  Since  that  period  the  tea  mdustry 
has  developed  with  marvellous  .sapidity,  and  now  takes  firu 
rank  in  the  commerqe  of  the  island. 

Several  plantations  have  been  successfully  put  out  both  by 
the  Russian  government  and  private  enterprise  in  the  Caucasus, 
but  it  is  doubtful  whether  they  could  exist  long  but  for  the 
high  rate  of  duty  on  tea  entering  Russia  from  foreign  countries. 
Natal  has  now  about  5000  acres  imder  tea  giving  a  fairly  large 
yield,  but  of.  quality  not  highly  esteemed  outside  of  South 
Africa,  where  it  benefits  to  the  extent  of  4d.  per  pound  of 
protection  in  the  tariff.  A  small  plantation  ensts  in  South 
Carolina' under  drcumstances  not  conducive  to  financial  success 
.on  a  large  scale  of  production.  Attempts  at  tea  growing  have 
been  made  in  the  West  Indies,  Brazil,  Austrah'a,  Nyasadand, 
.Mauritius,  the  Straits  Settlements,  Johore,  Fiji  and  at  San 
Miguel  in  the  Azores  without  marked  success.  In  addition  to 
favourable  conditions  of  soil  and  climate,  abundant  cheap  labour 
is  an  absolute  necessity. if  satisfactory  commercial  results  are 
to  be  obtained. 

Botany. — ^The  tea  bush  or  tree  is  a  member  of  the  natural 
order  Temstroemiaceae  and  is  closely  allied  to  the  well-known 
ornamental  shrub  the  camellia.  As  cultivated  in  China  it  is 
an  evergreen  shrub  growing  to  a  height  of  from  3  to  5  ft.  The 
stem  is  bushy,  with  numerous  and  very  leafy  branches;  the 
leaves  are  alternate,  leathery  in  texture,  elliptical,  obtusely 
serrated,  strongly  veined  and  placed  on  short  channelled  foot- 
stalks. The  flowers  are  white,  axillary  and  slightly  fragrant, — . 
often  two  or  three  together  on  separate  pedicels.  The  calyx 
is  small,  smooth  and  divided  into  five  obtuse  sepals.  The 
corolla  has  from  five  to  nine  petals,  cohering  at  the  base.  The. 
stamens  are  short,  numerous  and  inserted  at  the  base  of  the 
corolla;  the  anthers  are  large  and  yellow,  and  the  long  style 
ends  in  three  branches.  The  fruit  is  a  woody  capsule  of  three 
cells,  each  containing  one  large  nearly  spherical  seed,  which 
consists  mainly  of  two  large  hemispherical  cotyledons. 

As  IS  commonly  the  case  with  plants  which  have  been  long 
under  cultivation,  there  has  been  some  doubt  as  to  specific 
distinctions  among  the  varieties  of  tea.  The  plant  was  ori^n- 
ally  described  by  Linnaeus  as  one  species,  Thea  sinensis.* 
Later  Linnaeus  established  two  species,  viz.  Thea  Bohea  and 
Thea  tnridiSj  and  it  was  erroneously  assumed  that  the  former 
was  the  source  of  black  teas,  while  Thea  tiridis  was  held  to 
yield  the  green  varieties.  In  1843,  however,  Mr  Robert  Fortune 
found  that,  although  the  two  varieties  of  the  plant  existed  in 
different  parts  of  China,  black  and  green  tea  were  produced 
from  the  leaves  of  the  same  plant  by  varying  the  manufacturing 
processes. 

Sir  George  Watt  (Journal  of  the  Royal  Horticultural  Society, 
vol.  xxxii.)  describes  with  ample  illustrations  the  rect^puzed 
varieties,  placing  all  of  them  under  Camellia  Thea,  with  the 
following  subdivision: — 


^A.  Variety  Viridis:— races 


C. 
D. 


't,  Assam  Ind^;enous. 
3.  LushaL 

3.  Naga  HiUs. 

4.  Manipur. 

5.  Burma  and  Shan. 

6.  Yunnan  and  Chinese.^ 


•I 


»• 


Bohea. 

Stricta. 

Laaiocalyx. 

Of  the  foregoing,  the  teas  of  commerce  are  derived  almost 
entirely  from  the  varieties  Viridis  and  Bohea.  The  Assam 
Indigenous,  in  its  two  sub-races  of  Singlo  and  Bazal<)na,  and 
the  Manipur,  originally  found  wild  in  the  jungles  of  the  native 
state  of  that  name,  have,  with  various  intermixtures  and 
crossings,  been  used  to  cover  the  greatest  areas  of  all  the  more 
^modern  planting  in  India.  Ceylon  and  Java.    The  great  sise 


«« 


al  lof  <rbai  fuBy  devdiped  (4  [o  9  f>>^  fai'kngth'tiid  ■  w  3) 

to  brodtli}  hu  mads  them  is  demud  bcctiue  of  tin  hoi*} 
yiddl.  From  \he  variety  Bohes,  or  hwn  hybtUi  of  doant 
from  it,  cune  the  China  teu  ol  lotmei  day*  uid  the  Mriier 
pi.ntinj.  in  [Edii  (lom  from  impoiUd  CtaiiK  Bock.    The 


kavei  of  lU*  variety  are  (enrnlly,  lougbly  ipMVing,  about 
balf  the  liie  of  thoie  of  Ibe  Ahuq  ladigcDotu  and  Uanipur 

allowed  to  glow  unpruncd  in  a  teed  gaiden,  a  heigfil  of  from 
^  to  40  ft.  and  piQ^tcnflg  va  the  midst  of  dense  moist  jim^ 

and  in  shady  ihcltercd  aituatJons. 
Tbe    Bohca    variety    ii   hardy,    and 

capahle  of  thriving  under  many  diScr- 


s    the    i 


Fio.). 


It  prtKnts  highly  rhaiacterislJc  appear- 

!The  under  side  of  the  young  leaf  is 
dcnvly  coveted  with  £ne  one<elIed 
thick-wvUed  hairs,  about  1  mm,  in 
length  and  '015  mm.  b.  thicLoess. 
'  These  haiim  entiirly  diuppear  nith 
increasing  age^  The  structure  of  the 
e^dermis  of  Ibe  under  side  of  tbe  leaf, 
with  iu  contottcd  cells,  U  represented 
ioGg-i. 

A  furtbet  chinctetiitic  feature  of 
(he  cellular  iinicture  of  the  te4-k4f  is 
4be  abunduMX,  etpedally  In  pawn 
leavo,  oj  large,  branchihf,  tbick-wallod, 
^  1<*-  smooth  cells  (idioblasu).  wblch.  althouth 


''  smooth  cells  (idioblsMs),  wblch,  although 
-they  occiu  In  other  leave*,  are  not  found 
in  such  as  an  likely  to  be  canfouoded  witb  or  subilituled 
foi  tea.  The  minute  stiuctuie  of  tbe  leaf  in  lection  is 
Uhistntcd  in  fig.  4. 

Constsnt  contioveny  bai  eilsted  as  to  what  is  the  acrusl 
orf^Dsl  bome  of  tbe  tea-plant,  and  profubly  no  one  has  given 
to  the  subject  more  careful  study  than  PiofeMOt  Andreas 
Kiassnow,  of  KhirltaS  Ualvttiity,  By  order  of  the  RutsiaD 
tpnenment,  he  visited  each  ol  the  great  tca-powinj  countries. 


found  it  gi»wiB(  wild  aa  far  mrlb  aa  the  island*  of  toutbeni 
Jspaa.  He  cnHdBB  that  tb«  tas^i^Lnt  had,  bom  tbe  lemolcM 
tlmo,  twB  lisdnGt  wtetlB,  tbe  A)Mm  and  Cbbne,  a*  be 


Fio.  }.~E])idtniili  of  TcarloJ  (undo'  Mt). 


rmUtiy  of  the  ce..., 

Than  csnaot  be  Hid  to  \m  any  acandard  or  n.-_ _ 

MsDv  such  Itave  b«D  made,  and  they  may  bt  found  in 
texl-Esooks  of  lilsb  Buthoriiy.  but  they  are  ddcctive  becauH 
lick  ol  commeiciil  knowledge  Jn  Buaciation  with  the  d 

■Idil.    Mon ...  .... 

ihe  United 


of  Anxrica  and  in  Germany  aad  Ruula 
n^nite  variety  oE  samples  kAWk  to  tbe  com 
iinpoHbility  of  ttaodardiiing  those  in 
ike  readily  reconusable  what  the  chem 
^    '  ^'w  rrcorded  analyses  of  unccrtair 


lysis,    the    ubiinuy    nnoiial    Dcihodt 
let  being  conmlled    by   factors   that   c 


e«pert    or    in 
practical     lot« 


vbkh  itepeod     Fic.  4.— Section  through  Tca-lcaf. 


retpectiveiy   the    physio- 
kgiol  (Cccta.  tbe  strenjth  sod 


[■tto  -2  perc«nt.)oEbohekaGid,avegetahleadd  peculiar 
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•boot  htli  M  macii  Afdn  ••  In  bWc,  aad  ilb»  fonMrahpm  yUU 
leM  moiature,  doiibtleM  because  of  the  harder  fibre  produoea  by  tbe 
■Mtbod  of  mamifecture  aod  tbe  Ifeaueat  use  of  a  fadas  awoiuixi. 
A  laife  peiceaiage  of  moistuie  taaad  in  anv  sample  womd  iadkate 
improper  condition.  At  tbe  stage  of  final  nring^,  ten  is  aupposed  to 
be  desiccated  as  complefcely  as  possible,  and  it  is  tbea  sealed  up  to 
eiclude  air  entirely.  It  is,  hotKver,  most  liable  to  absorb  moisbnre 
npon  subsequent  exposme.  Caffirinr  (formeriy  known  as  tfaeine)  b 
t£e  alkaloid  of  tea,  and  is  identkal  "with  that  of  coffee,  guanna. 
mate  and  kola  nut.  It  is  closely  allied  to  theobromine,  the  allrslnfti 
of  cocoa,  and  abo  to  uric  add.  In  large  quantkies  it  is  n  poison, 
but  in  smaller  quantities  it  acts  aa  n  srimwlanr.  It  eadsta  in  greater 
percentage  in  Indian  and  Ceylon  teas  than  in  those  from  Java,  and 
M  lowest  in  China  and  JafMin  teas.  Tannin  is  a  hardening  and 
iscnngent  substance,  and  in  large  quantities  impaira  digati«L 
Pn>los4:ed  infusion  increases  the  amount  •extracted.  Tbe  essential 
oil  of  tea  b  of  a  citron  yellow  colour;  it  b  lighter  than  wuter  and 
fioBBPBiifs  the  distinctive  odour  of'  tea.  Ejctract  varies  from  36  to 
40  per  cent.,  and  b  no  guide  to  quality.  Ash  averages  9^  per 
cent.,  about  half  of  which  b  soluble  in  water.  About  8  per  cent. 
of  ash  b  proof  of  adulteration. 

GMMMfrb/.— Then  b  probably  bd  ardde  of  hsgb  cmistimi^tion 
the  comsserce  in  which  has  been  to  ravoludoniaed  dttriag  a  sin|^ 
feneration.  In  1877,  esnept  to  the  Inhbted,  tea  meant  Quna  tea. 
India «    *  " 


Indi^  and  Java  w«ic  producing  a  little,  but  practically  for  use  only 
b  Great  Britain  and  Holbnd.  Formosa  ana  Japan  were  beahming 
to  attract  attention  in  America,  but  China  sappued  the  nn^nd,  and 
almost  entirely  through  the  medium  of  the  London  market.  The 
days  of  sailing  ships  from  China  had  not  entirely  passed,  and  tbe 
s(eamera  of  the  period  were  built  for  rapidity  of  transit  to  London. 
Tbe  Australasian  oolonieB  got  their  supplies  dinct,  and  part  of  the 
Rnssbn  supplies  went  by  the  caravan  routes. 

By  1907,  however,  the  greatly  increased  production  in  Indhand 
Ceylon,  snth  the  willingness  of  many  nations  to  drink  such  teas,  in 

imerence  to  those  of  China,  had  left  to  her  Rosda  as  a  customer 
or  nearly  half  her  export  of  the  artide,  aproportion  rapidly  diminbh- 
ing.  as  toat  country  too  turned  In  tbe  direction  of  uring  the  stronger 


China  and  Japan  havn  hitherto  been  tegarded  as  the  diief  mo- 
ducen  of  tea,  and  the  reputed  latge  domeetic  oonsumptiott  of  tnose 
MoMoUan  peopitt  has  led  to  assumptioiis  of  vast  internal  pro- 
ductions. There  exist*  absolutely  no  data,  tmd  it  b  doootful 
whether  such  can  ever  be  gathered,  for  formiiig  trustworthy  estl* 
mates.  In  both  of  those  countries  ten  b  ^rown  principally  In  a 
retail  manner,  and.  much  of  it  simply  for  family  consumption.  The 
wuntry  cultivator  has,  as  a  rule,  only  a  small  area— perhaps  a 
comer  of  hb  farm  or  garden — pbnteo  with  tea,  the  produce  of 
which  b  roughly  sun-dned  and  cured  in  a  primitive  manner.  Any 
surplus  not  needed  for  the  family  b  rold  m  its  sun-dned  state  to 
the  collector,  who  takes  it  to  tbe  hong,  where  it  b  fired,  blended  and 
packMl  for  exportation.  Exdudidg  therefore  from  any  record  tbe 
ooantities  produced  for  internal  consumption  in  China  and  Japan 
(that  from  the  former  alone  has  been  estimated  at  a  total  of 
8/)oo,ooo.oioo  lb),  the  followiiw  are  the  acreage  and  production  of 
tbe  work!  as  talcen  from  tbe  bteat  recorded  statistics  avaibble  in 
i9o8fr— 
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39,778,000 

30,300,000 

340411,000 

3,249,000 

10,000,000 

170,537/mo 

36,215,000 

i.750,000 

736,601^000 

The  quantity  from  China  indtides  about  i6.ooo;o00  lb  im- 
porfed  from  India,  Ceylon  and  Java,  and  worked  up  with  China 
teas  into  bricks  and  tablets. 

The  modern  devdopmcnts  of  production  and  consumption  have 
rendered  the  subject  ol  China  tea  one  of  subordinate  interest,  except 
^^^_  to  students  of  commercial  evolution.  In  several  oftne 
*■■*  earii^  editions  of  thb  work  very  «mp1e  details  are  fur- 
idshed  regarding  the  same,  with  many  interesting  pictorial  iUustra" 
tions  of  the  processes  of  production.  The  conservative  tendencies 
of  the  -Chinese  people  have  i)revented  them  adopting  the  modern 
methods  of  extensive  cultivation  baaed  on  sdentlnc  prindples,  and 
the  manipulation  of  crops  by  machinery  in  place  01  hand  labour. 
Consequent!/,  their  export  trade  has  been  for  many  years  a 
diminishing  one.    Of  the  exported  quantity  referred  to 


Anm  useaftained.       *  Official  figun,  but  accuracy  doubtful. 
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Tea*').  Out  of  that  tola|,  Otmt  Britain  coMuaed  o«ly  aDoot 
{^tootoob  lb,  against  a  consumptioo  of  136^000,000  lb  of  China  tea 
m  1879.  Green  tea  b  represented  by  a8,ooo/X)0  lb,  and  thb  went 
chiefty  to  the  United  States  of  America,  to  Central  Asb  and  to 
North  Africa.  The  remainder,  80,000,000  lb,  b  brick 
and  tablet  tea  sent  entirely  to  Asiatic  and  European 
Rnsria.  The  method  oft  compressing  tea  into  tanlets 
or  bricks  b  imfamiKar  in  western  Europe.  It  doubtless  arose  from 
the  necessity  of  vedocittg  bulk  to  a  minimum  for  conveyance  by 
caravan  across  the  great  trade  routes  of  Asia,  and  now  „  ..^ ^  . 
that  the  railway  and  the  steamship  have  supplemented  ffS^ 
nion  pebnidvft  methods  of  transit,  the  syston  b  still  ***"*"* 
oootinned  to  meet  the  wants  of  the  consumer  who  would  not  reoog- 
niiie  hb  tea  in  any  other  shape.  The  preparation  of  the  te^t  in  tie 
requisiu  form  haa,  however,  larsiely  lot  Chinese  hands.  The 
Ruoriaoa  have  themaelvaa  wtabKsned  aevenl  Impogtam  factories 
at  Hankow,  ivhicfa  b  the  chief  seat  of  thb  Industry,  and  to  which 
pboe  they  unpoft  bi  lane  quantitlea  tea^ust  and  small  broken  Un 
from  India,  Csybn  and- Java.  Those  are  freely  used  In  the  pne- 
paration  of  wall  tablets,  compressed  to  such  a  condition  of  hardness 
as  to  ftsembb  wood  or  stone,  and  commonly  passed  round  aa 
currency  in  certain  districts  of  Russia.  Of  a  somewhai 
natttiu  b  the  brkk  tea  piepared  chbfly  at  Ya-chou  in 
the  proviAbe  of  Ssu-chuan  for  overland  tranidt  to  Tibet, 
to  Investigato  the  commerce  In  iKddcb  Mr  James  Hutchi* 
son^  MJC,  was  sent  In  1906  as  a  specul  oomnMoBsr  for  the 
Indian  Tea  Cess  Committee.  Tbb  tea  b  moeUy  pirepared  from 
exceedingly  rourii  leaf,  induding  even  buah  prunings,  whidi 
would  not  be  -plucked  for  -mamifacturing  purposes  in  Indb  or 
Ceylooi  It  b  "-  panned,^'  rolled,  fermented  and  divided  into  varioua 
classes  or  qualities.  It  b  then  steamed  and  placed  fn  a  moulding 
frame  of  wood  to  compress  it  into  the  sin  and  uape  of  brick  wanteo. 
The  bricks  are  wrapped  in  -  paper  bearing  hong  marks,  or  some 
writing  in  Tibetan.  For  transit  thev  ake  packed  twelve  together 
in  hides  sewn  up  while  moist,  which  contract  to  make  a  strong 
tif^  package  «  60  to  70  lb  freight.  These  bales  are  carried  on 
the  backs  of  cooties  for  great  distances  across  very  high  passes  mto 
Tibet,  and  the  trade  b  estimated  at  an  average  <^  19,000,000  lb 
per  annum,  of  which  8,000,000  b  a  subsidy  from  the  emperor  of 
China  to  tne  Tibetan  monasteries. 

The  Japaivese  production  b  almoet  entirely  green  tea  for  North 
American  use.  It  is  prepared  in  two  distinctive  classes  named  by 
the  final  process  of  manufacture  applied  In  each  in-  .^.a^ 
stance,  viz,  basket-fired,  ue.  dried  over  a  hot  stove  in  «*V»"» 
a  basket,  and  pan-fired,  i.e.  in  machine-made  pans.  The  industry 
b  a  declining  one,  because  of  change  In  the  American  taste,  and 
the  area  under  cultivation  has  diminished  by  nearly  30  per  cent.  In 
the  ten  years  since  1896.  The  mulberry  leaf  for  the  more  profitabb 
ailk  trade  has  taken  its  place.  The  export  production  of  uie  island 
of  Formosa  b  limited  to  a  particular  class  of  tea  tenmcd 
Ook»g,  practically  all  produced  for  the  United  States 
of  America.  It  b  scarcely  known  in  England  save  by 
experts.  The  Tea  Ctu  Committees  of  India  and  Ceylon  have  both 
sent  representatives  in  recent  years  to  study  the  manner  of  growth 
and  production,  but  in  ndther  country  has  there  been  so  lar  any 
successful  attempt  to  produce  commercially  tea  of  the  cbss.  A 
radical  difference  exists  in  connexion  with  th^  method  of  growth, 
in  that  the  pbnts  are  never  grown  from  soed^  but  are  always  propa- 

Sated  from  byerings.  Soil,  situation  and  chmatic  conditfons  have 
oubtless  mudi  influence  on  the  peculiar  character  of  the  tea  pro- 
duced. The  manufacturing  methods  are  elaborate  and  careful,  and 
the  produce  has  in  its  choicest  qualities  a  particular  delicacy  and 
bouquet  possessed  by  no  other  variety  of  tea. 


commerce  in  most  bnds  outside  of  China  and  Japai^  the 
methods  followed  will  be  described  with  some  fullness. 

A  rich  and  exuberant  growth  of  the  plants  b  a  first  essential 
.of  successful  tea^cuhivation.  llus  b  only  obtainable  in  warm  ^d 
moist  localities  where  rains  are  frequent  and  copious.  ^^  . 
The  cfimate  indeed  which  favours  tropical  profusion  of  ■^■■^ 
jungle  growth—still  steaming  he&t — b  that  most  favourable  for  the 
cultivation  of  tea,  and  such  climate,  unfortunately,  b  often  trying 
to  the  health  of  Europeans.  It  was  formerly  supposed  that  com- 
parativdy  temperate  latitudes  and  steep  sloping  ground  afforded 
the  most  favourable  situations  for  planting,  and  much  of  the 
dissusttf  which  attended  the  early  stages  of  the  tea  enterprise  in 
Indb  b  traceabb  to  this  erroneous  conception.  Tea  thrives  best 
in  light  frbble  solb  of  good  depth,  through  which  water  percobtes 
freely,  the  pbnt  being  specially  impatient  of  marshy  situations  and 
stagnant  water.  Undulating  well-watered  tracts,  where  the  rain 
escapes  freely,  yet  without  washing  a^-ay  the  soil,  are  the  most 
valuable  for  tea  gardens.  Many  of  the  original  Indian  plantations 
were  established  on  hill-sides,  after  the  example  of  known  districts 
in  China,  where  hill  slopes  and  odd  cornera  are  commonly  occupied 
with  tea-plants. 

The  methods  described  hereafter  are  those  g!&neTany  followed  in 
ln<fia  and  Ceylon  In  the  manner  of  the  most  modern  apfjUcation, 
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iMt  vafiatkiM  nrait  tate  pbo*  •ee«dfa«todbt4etaad  d«v«tioiL 
Plro|»gatioo  k  from  aaed  only.  Thft  Mcd  k  smtlier  laiger  than 
^.  ..__  a  haxd  nut,  with  a  tfakkcr  and  daricer  ahdl  and  per> 
fy"^^  f ectly  mherical  shape.  When  ripe  (about  the  month  of 
**"*  Nownber)  the  aeeda  are  pkoed  a  lew  inches  apart  In 

caref  ttUy  prepared  nunerisa,  which  are  watered,  shaded  and  weeded 
till  the  regular  rains  of  May  and  June  adimt  of  the  shadiny  beinsr 
lonovad.  The  seedKmgs  stuMild  then  be  6  tniL  to  8  ins.  high  and 
ready  to  pknt  out  in  the  fieida.  These  are  prepared  by  cutting 
down  and  burning  the  junde,  which  k  afterwards  hoedt  lined  and 
staked  in  paraUdI  rows  runnuig  both  ways.  Theinterwakof  pknting 
vary,  but  4!  ft.  by4i  ft.  k  a  very  common  <BstancBi  Fits  1$  ins.  to  iB 
joa.  deep  are  dus  nr  each  pknt,  and  refilfed  tooseiy-  then  the  seed- 
tings  are  carefully  pkoed  in  them.  VHnh  favoumUe  weather  they 
diouldbei9ine.tol8ina.highbytbecndof  thefiiatyear.  Some* 
limea  the  planta  are  grown  in  the  amnecy  for  a  whole  year  or  more 
and  put  out  during  the  cold  weather.  After  tw»  yean'  growth 
Che  bushes  should  be  ^  to  6  ft.  higk.  They  are  then  cut  down  to 
about  8  ins.  and  are  auowed  to  grow  h^sain  up  io  a  or  3  ft.  before, 
towards  tl>e  end  of  their  third  year,  bewg  pludoed  regmariy.  The 
obiect  of  thk  cutting  down  k  to  cause  the  bushes  to  spread  out 
Afld  oover  the  ground  area  osuaUy  allowed  to  each  pknt,  ia.  about 
ao  sq.  ft.  The  yield  in  the  third  year  k  small,  probably  ksa  than 
I  jOc.  finished  tea  per  bush.  At  7  to  10  yeara  dd,  when  in  luU 
Miring,  4  to  S  <»•  would  be  considered  a  i^xxl  return.  The  annual 
productma  ^  acre  from  matured  plants  was  in  1906  in  the  prin- 
cipal producmg  districts  of.lndk»— 

Darjeeliog $^7^ 

Assam 4^   » 

Tiavanoore 45^   n 

Sylhet         .      .      ., 5«5  t. 

Cachat 5421  n 

Dooara 909  m 

Individual  estates  of  lars^  area  gave  aa  much  as  1080  lb  per  acre. 
In  Ceylon  the  average  yield  per  acre  was  440  &>,  out  there  are 
verified  records  of  906  flS  per  acre  within  the  year  from  an  estate 
of  458  acres.  On  the  same  property  an  area  of  100  acrea  gave 
1 100  lb  per  acre  on  the  average  over  a  period  of  18  vears. 

Cultivation  in  the  northern  parts  of  Indk  k  done  by  digging 
over  the  soQ— locally  termed  hoeing — once  in  the  winter  quarter  and 
tax  times  in  the  nine  months  of  the  harvesting  season. 
To  keep  an  estate  dean  and  in  good  cultivation  it  re-' 
quires  to  be  jsone  over  every  rix  weeks.  The  kboureia 
bdng'barefooted,  a  spade  is  useless,  so  a  "  khodalee  '*  or  hoe  (much 
fike  a  very  heavy  and  long-b!aded  garden  Dutch  hoe)  k  used.  It 
k  raised  well  over  the  head  and  dropped  forcibly  into  the  ground, 
then  pulled  toirards  the  widdcr  to  turn  over  the  scmI.  In  southern 
indk  and  Ceylon  dean  hand-weeding  k  the  method  of  cultivation, 
akaost  no  hodng  being  done.  In  northeni  India  the  plucking 
.season  begins  in  April.  During  the  first  flush  (U.  the  breaking 
out  of  young  green  shoots  after  pruning  and  the  rest  of  winter)  the 
bush  k  encouraged  to  grow  by  lca\'ing  3  or  4  fully  devdoped  leaves 
after  removing  the  tip  of  the  shoot.  It  takes  about  6  weeks  to 
remove  entire^  the.  whole  of  the  first  and  succeeding  flushes,  going 
round  the  estate  once  a  week.  In  the  second  flush  two  leaves  only 
are  Idt.  In  the  third  and  fourth  flushes  onlv  one  lars^  leaf,  and 
after  that — say  during  October.  November  ana  part  of  December — 
no  soft  leaf  growth  k  Idt  that  can  be  harvested  in  good  order.  In 
northern  Inma,  where  the  weather  in  the  winter  months  k  cold  and 
dry,  growth  practically  ceases,  and  then  the  whole  area  k  pruned 
and  cut  down  to  about  16  ins.  high  all  over,  but  in  Travanoore  and 
Ceylon  it  grows  continuously  and  k  only  pruned  when  found  expedient 
at  intervak  of  15  months  to  2  years.  In  certain  cases  of  high- 
lying  estates,  where  the  growth  k  slow,  it  k  allowed  to  run  ^  years 
from  pruning.  The  finest  teas  are  produced  at  high  elevations  in 
Darjeding  and  Ceyfen  and  in  the  plains  of  Assam,  but  the  quality 
from  individual  estates  varies  much  irom  season  to  season,  and  even 
from  week  to  wedc  There  are  at  times  marked  differences  between 
the  produce  of  adjdnlng  estates,  with  apparently  klentical  con- 
ditions of  kXi  and  situation.  Tea  ^ws  and  thrives  from  about 
aea-levd  in  the  tropics  to  7000  ft.  n  more  temperate  conditions. 
The  life  of  a  wdl-cared-for  bush  has  been  estimated  at  50  years, 
in  spite  of  its' numerous  enemies.  Those  indude  mites,  termites 
(or  white  ants),  thread  blight,  grey  blight,  caterpillars  [naked  or 
in  bags)  and  caterpiUars  armed  with  stinging  hairs  to  protect  them, 
and  borers,  red  and  black,  some  of  whidi  eat  the  core  out  of  the 
wood,  wtJIe  others  content  themsdves  with  eating  only  the  oaric 

During  recent  years  in  Indk  a  new  devdopment  haus  taken  place 
in  pkntmg  tea  upon  what  are  termed  *'  bheel8,*'«-lahds  reaemDiing 
to  a  great  extent  the  peat  bogs  of  Ireknd  and  Scotland.  When 
opened  up  by  an  ekborate  and  complete  system  of  drainage,  they 
have  been  loond  to  possess  the  power  bi  produdng  enormously 
heavy  yidds,  and  it  k  from  mxh  estates  that  the  greatest  yidds  in 
Indk  Mve  come. 

In  Ceylon,  and  to  some  extent  in  India,  the  baief ul  and  sytt^ 
natic  applkation  of  'chemical  manures^  coorpouoded  on  adentific 
Bnesk  has  been  found  to  incrcaae  kxgely  the  yield  of  leaf,  and  fWKh 


Interpkadag  «f  nHrtigsk^radaciig  grassdiB  haa  liten  dona  widi  m 
view  to  restoring  to  the  ocmI  the  most  necessary  oonstitueiits* 

In  the  cariy  days  an  attempt  was  made  to  copy  the  Chinese 
methods,  and  the  various  processes  were  manuaL  Now,  from  the  - 
pluddng  stage  onwards,  almost  everything  k  done  by  ^  , 
madUnery.  During  the  season  of  ykld  the  flushes  are  ^"""^ 
plucked  every  7  to  f o  days,  and,  as  a  nde,  in  Indk  the  ""** 
opeaing  bud  and  two  leaves  odowk  are  plucked.  To  take  more  than 
thk  would  be  considered  coarse  and  less  would  be  fine  j^ucklag. 
These  are  of  ooiuae  ouite  immature,  the  longest  rardy  bciag  one 
inch  in  length.  The  lower  kaves  on  the  young  dioota  are  too  old 
and  hard  to  manufacture  into  tea.  The  nluddag  k  done  by  womea 
and  children,  and  k  now  practically  tne  only  part  of  the  woHe 
where  the  tea  k  touched  by  hand.  The  plucking  season  continues 
in  sonote  districts  of  Indk  till  December.  As  thmr  are  placloed,  the 
green  kaves  are  thrown  into  baskets,  and  twice  daily  the  pluckino 
are  taken  into  the  factory.  They  are  then  spread  out  thinly  aa 
trays  or  cscka  made  of  bamboo,  canvas  or  wire  netting,  junderocnci^ 
for  some  x8  or  30  hours  (according  to  the  temporary  weather  coi^ 
dttions)  to  withar,  after  which*  tl»nr  are  in  a  aoft,  flaccid  cooditioa 
ready  for  rolling.  On  a  successful  wither  the  anaount  of  the  tea 
fcfBient  or  casjnae  k  dependent.  The  object  of  rollini^  k  to  cnisb 
the  leaves  and  to  break  their  oelk  so  as  to  liberate  the  luices.  Tha 
leaves  are  passed  repeatedly  through  n  machine  driven  by  steam 
or  other  power  giving, a  rotary  motion*  the  operation  oocupyinf 
about  40  to  60  minutes.  The  next  piocess  k  familiariv  tenncd 
fermentatioa.  but  k  really  an  oxidation  of  the  kaves.  Shonkl  tha 
leaf  be  intended  to  be  cored  aa  green  tea,  the  fcnnentiag  prooesa  k 
omitted  and  some  other  processes  applied,  but  in  Indk  very  littk 
green  tea  k  manufactured.  Many  people  still  cherish  the  antiquated 
bdkf  that  black  and  ^reen  teas  are  grown  upon  different  varieties 
of  the  tea-plant,  which  m  quite  a  mistake,  the  ajffereace  bdi^  moEcly 
ooe.cf  prqoamtioo..  After  bdog  rolled,  the  leaves  are  spread  out 
in  kyen  01  J  to  2  ins.  thick  in  a  cool  house,  and  Idt  to  undergo 
the  oiemical  action  resultug  from  their  condition.  This  process  is 
checked  after  from  a  to  3  hours,  according  to  climatic  conditaona 
A  further  brid  relUngto  ooae  up  the  open  leaves  k  followed  by  tht 
first  firing,  which  k  diected  by  subjecting  the  leaves  to  the  gradual 
action  pThot  air  up  to  a  teaspefhture  u  a40*  F.  Various  applica- 
tioas  of  the  same  system  are  in  use,  but  the  most  popular  is  to  pkot 
tha  leaves  on  trays  of  wire  network  in  a  high  temperature  for  about 
twenty  minutes,  after  which  they  are  firm. and  map.  Up  to  thk 
pcant  of  the  manufacture  the  kal  has  beea  in  the  stalk,  the  kavea 
and  bud  beinc  unaepaiated.  They  are  now  broken  apart  and 
sorted  by  roedtanicaf  sifters  into  the  various  grades  or  qualltkik 
which  are  described  as  Orange  Pekoe,  Pekoe,  Pekoe  SouchoM  and 
Souchong,  each  of  which  aames  represents  approximately  the  leM-bud 
and  the  three  lower  leaves.  In  addition  to  these  four  rUinfs,  out  d 
each  are  sifted  all  the  smaller  frannents  of  leaf  broken  in  the  process 
of  manufacture,  which  are  termed  Brokm  Orange  Pekoe,  Ac  These 
broken  grades  are  frequeody^objected  to  by  the  consumer,  under 
the  impression  that  they  are  inferior  in  quality,  but  in  the  opinion 
of  experts,  the  more  the  leaf  k  broken  up,  the  better  k  the  liquor 
upon  infusion.  Upon  completion  of  the  rifting,  the  tea  k  agaia 
fired,  and'  whUe  warm  k  k  packed  tightly  into  lead-lined  cfaestSb 
and  the  lead  covers  completely  soldered  over  it,  so  that  it  may  be 
kept  perfectly  air-tig)it  until  required  for  uae. 

'  The  machinery  in  use  k  very  varied  in  character,  and  it  .has  been 
evolved  prindpallj  by  practical  pknters  of  a  mechanical  tank 
Many  estate  supMintanaents  have  begun  thdr  careen  j-j.j. 
as  engineers,  a£d  it  is  not  unusual  for  a  Urge  estate,  or  ^"'^"'"'v* 
group  of  estates,  to  have  one  member  of  the  European  staff  who  ilk 
a  qualified  engineer.  The  motive  power  is  generalfy  a  steam  engin^ 
but  the  greater  economy  and  facility  of  oil  engines  have  led  to  thdr 
fairiy  wide  adoption,  where  water  power  k  available,  turbines  of 
a  variety  of  types  are  in  use.  Xhe  machines  to  be  driven  are.aiiv 
fana,  rollen*  roU-breaken,  sifters,  cutten  and  packers,  and  there 
are  besides  numerous'  types  of  drien  or  desiccators.  The  names 
assockted  with  the  most  successful  and  ^-idely  used  machines  are 
those  of  the  Mesare  Jackson  (makers.  Marshalls  of  Gainsborough) 
and  Mr  S.  C.  Davidson,'  of  the  Sirocco  Works,  fidfast.  The  pro* 
^octkJn  of  the  empty  boxes  for  packing,  called  chests  or  half-cheM^ 
is  in'itself  a  krge  industry.  The  heavy  old-fashioned  country-made 
packagea  are  rai»dly  being  replaced  by  light-ured  boxes  made  from 
several  thicknesses  of  vepper  pressed  dosdy  together,  most  of 
which  come  from  Rusda. 

A  production  temptvarily  in  excess  at  the  world's  demand  of 
several  years  ago,  kd  to  the  offerin|;  of  bonuses  Ita  the  production 
In  Indk  and  Ceylon  of  green  teas,  with  a  view  to  lessening  the  black 
tea  output.  The  methods  adopted  w^re  successful,  and  .q^^^,^ 
after  some  vidssitudes  a  satisfactory  business  has  been  **^*^ 
estaUisbed.  especially  with  the  United  Stajtcs  of  America  and 
Canada.  The  methods  of  produdng  this  tea  are  not  so  complicated 
as  those  followed  in  China  and  Japan.  The  prindpal  difference 
from  the  manner  described  of  making  black  tea  lies  ia  the  omission 
of  the  withering  and  fermenting,  and  the  substitution  for  those  of 
a  steaming  or  panning  process.  The  effect  of  dther  is  to  destroy 
the  poatSbmty  of  fermentation  by  subjectiim  the  leaf,  as  aoon  aa  h 
kplackad^ta  a  brief  period  of  peat  heat.  Thk  OMiipliiely  dMliaya 
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Vuuucla  . .  .ed. 

_ ... within  Ihe  UnilHl  Kli, .. 

not  inciTa>«)  inucli  dunzia  rccc4il  ycAn.  and  in  the  Auitralivlftf 
ODlonin  it  hat  apparently  fallfn  crealty  at  compared  n'itb  rcixidM 
avnasH  of  11  tTpiT  head  in  \iciaria  and  9  lb  in  New  Soult 


Wa^  is  I»e4.    Tkc  modtin  itatiilia  oI  the  commonwcallh  iraT 

it  not  BUppoMd  (hat  tun  a  maj  dimiaution  In  the  free  tiae  oi  th* 
beverage  which  iiaa  afwayi  chanccerizod  the  antipodeaji  colomiL 
One  important  factor  in  IteepiDg  dowH  the  amount  per  pcnen  ^ 
Che  HWtitutiofi  in  Lne,  which  for  a  eeoemlion  Ini  been  in  profnic 
of  tlio  stronger  itaa  of  lndiaandCeyloqfortiicoid'faahioneilvsBkcr 
produce  of  China.  The  progrcieive  ivreaie  ie  the  coiuurnpiion  of 
tea  in  Crst  Britain  and  Ireland  durini  JO  yean  from  iSjG  10  18U 
u  •iKwn  in  the  taUe  below. .  The  dotted   line  rcpreaenu  tU 

price  of  Eopd  EOuod  China  cooeoo  are  traced  tiy  the  black  line :  ani 


iglhebaK.   From  i8b><>ni>Mid>,  I 

no.  "TMiuhmn  bHn'^'onrthe'niiiarimVe  bct'tl^ 

6(11.  and  was  double  Iha  qn^ntitv  o[  111  kiada  in  iB^ 
ivpTvar.  thowa  nlucly  the  genera]  ikvtk^oicDi  of  coi^ 


rEKIS 


If  yWd  of  1906  wu  afloat  or  undnpatchnl  at  the 


[ttion,  but  a  almRar  one  on  next  pade.  bilnBinE  the  fizorea  up  t^ 
,  thow)  the  fradual  and  almost  total  diaplacemenl  of  CIdna  te^  by 
grown  in  the  Enfliah  dependencica.  In  both,  the  price  lluctua^ 
land  liacalchangea  are  ahown  tbat  their  elVectvpon  coBsomi^ 
may  be  judgeir  The  prko  below  an:  the  annual  aveiaec* 
Jl  Indian  tea)  aold  In  the  London  public  auctkm  market  during 
yean  Aaied.  Loimeaa  of  price  noa  not  been  the  only  factor 
icreaaing  the  rale  of  comumption.  The  lean  yean  and  Iht  lal 
a  of  the  general  labour  market  alwayl  tell,  vid  4w  lov  noft 


psrvriul  care  f«  iu  popl*.  lulm  abvolutdy  certain  tbat  the  tea 
■eacho  Ibcir  hawti  ai  pure  and  unadultentcd  ai  wIhr  it  Ant 
eevored  ibe  couDlry.    Riutian  aa  iiu  aJwaye  had  a  bigh  lepau- 


Ibe  country  ■■  very  Ibike*  uih  wuni  ifji^u  uvo-  uw  eiwiiiiui 
populaibn  the  rate  ol  mniuniplion  oer  penoD  ii  not  grwl.  Tl 
uireme  poverty  of  tfw  inat  body  oTilie  people  and  the  hi^  pru 
doublLcH  uolaln  thla.  Tin  metbod  of  ine  dwen  much  [lom  lb 
(cjtowed  in  Engluid.  The  Bnunmr,  or  Hm  for  boiling  the  watc 
it  almyl  much  ie  evidence.  Tfta  that  raaks  a  dark*  ttrong  Jiqui 
it  pieiened — net  ttet  audi  Uquor  la  lued.  but  that  1'-     


■pot  by  refining  it  over  and  over  anin  fnnn  Iht  •imovir.  TfaF 
9  it  geoerallydninkfnmigtavoand  whilevvry  hot,  witha  libermL 
ddition  at  lugar  and  a  Oavounug  at  Icinon.    The  melbod  d  mc  ii 


:iF3 


Bran  shDwing  tbe  alterations  in  (he  relative  proper- 


of  di^trenl  Kmwths  of 


nni  tbe  alteration)  in  the  rel 


tbe  variatioDc  ui  the  Londi 


pmbably  a  more  healdiy  one  than  that  folloiRd  in  many  parti  of 
the  United  Kingdom,  where  itrong  iniiuiona  of  powerful  leia  at 
indulged  io  too  frequeotly.  -"-        » 

The  Unitnl  Statei  irf  Amencaand  the  great  colonial  dcpendcnciei 
fdloir  generally  the  Engiith  way  of  uung  the  beverage, 

FraiKe,  censdeiing  that  it  It  England''  neareit  ndghbour.  hai  a 

or  about  ihlh  onlv  ol  tbe  Eogliih  rate.  The  incniue  in  con- 
•umplioti  there  has  been  »  imlU  thai  it  probably  uia  mainly 
Froni  the  jnCTcuing  number  ol  Ecgluh  and  bngliah-coloiual  vinton 
Ihil  spend  panioni  of  each  year  in  the  couatry. 

Germany,  and  the  Germanic  peoplci,  take  pMRhtlv  nwre  per 
person,  but  tJic  statistiis  are  raihr^r  indcHnitb  Hullaud.  in  Europe, 
cornea  next  to  England,  and  uses  principlly  the  product  of  her 
dependency  Java.    The  othei  nations  ol  Europe  aie  very  imall 

triih  an  admixture  of  rum.    In  Morocco  and  generally  throngbout 

f^  China  a^  Japan  lea  is  genci^ly  dnink  without  any  other 

Iheirrbre  be  used  unimpaired.    In  Japan  tbe  ceremonv  of  icrving 
tea  hai,  among  the  better  claiact,  been  raised  to  a  hieh  an,  which 
Ibe  jprls  have  to  tludy  at  school  for  protracted  periods. 
In  Monfslia  and  other  partt  of  Central  Asia  tea  is  ouule  into  a 


I  hinil  111  inn*  iiiiiiinill  iin  ilif  liilM  iflfia  fiilliiiiliiu  ailiiaii  iiWit 

»'  [  tea  iD^lMt  by  CbIomI  Wadddl  in  bit  baci  Uam  oW  ill 
fOiffti.  Wiitiiv  of  tbe  Tibetan  br  Mate*:  "  At  ■  bev«Be  k 
drmka,  all  day  low,  cofifiiii  of  bot  buttend  tea,  vUch  1*  ratBy  ■ 
■MP  ac  brotb  made  by  boilioi  tea-leavt*  with  nncid  butter  and 
baUa  ol  douh.  and  nUinf  ■  Gttle  alt.and  nnining— «  decoction 
vhich  «u  mvtiiably  nasty  a  our  Uile,  though  no  doubt  it  is 

wiicre  tb<  water  awiiply  ia  dangenut^  polluted." 
Cttrnfiy  if  r«i,— The  tuoeiiful  continercial  production  of  tea 


Cape  dependenciei  being  Argeotina.  A  •(caMit  line  of  latitude 
._.j  Ifaioueh  all  of  theie.  In  lEe  northeni  h^spliere  {cxcludii« 
the  races  who  cunsuDie  their  own  pftiduce)  (he  material  c«D>umptia«i 
of  tea  is  in  regions  _lylng  40*  N,  and  above  it,  but  here  (here  h  aa 

and  Canada,  in  90nK  portioBs  of  Europe  end  of  Atia,  and  along  the 

teas  with  [nie.  pungent  infution^    The  demand  for  luJi.  u  ■ 

fcnncnted  tea  of  India.  Ceylon  or  China,  vdih  (he  dark,  thick, 
heavy  liquor  iti  infusion  producet. 

TVomlvrlalie*.— In  the  eaiiy  part  of  tbe  iQth  century  the  tea 
■hipped  to  Eoglaod  was  dadned  to  supply  many  countries,  h 

comnea  eankr.  Througboui  that  century  fairly  steady  and 
npid  progitsa  waa  stuiwa— apedally  in  iu  earlier  periods— in  (he 
I(*di  fisa  (3lina,  which  retcbid  i%>  muimum  in  1879.    And  i(  it 


the  advantages  ol 


lea  V  new  Aeavo'a  prodtlcuoQ  ocuan  10  oc  sppieciaiea,  anQ  tne 
■low  aiHl  stalely  piogrett  of  the  old  East  Indiaman  became  out  cf 
date,  A  type  of  vn^  qxdally  designed  lor  the  rapid  carrying 
of  tea  from  China  to  England  via  the  Cape  of  Good  Hope,  vaa 
introduced,  known  as  the ''^China  Clipper,"  and  ihe  competition  «a> 
_i i at  10  which  ahip  should  make  the  moR  rapid  pjSBge. 

lated  in  the  year  1S66,  when  nine  ships  ulled  almosl 
Mdy  from  FoDchow,  (hiee  ol  them  croflsing  (he  bar  Id 

Ttme  (hire  wen  all    buil(  by   the   aime    bullden  ia 

tnd  cuie  in  ahead  of  all  the  olheia,  making  tbe  long 

voyage  oi  fully  16,000  m,  in  99  daya.     They  each  docked  in  a 

separate  dock  ir  '  — '— ■■■ J-    — -■  -"  -■-■-•-  — 


hoaisi^a 


'.  The  two  leading  diips  had  not  seen  each  other 
ie(  off  the  Liiard.  from  which  point  they  ran  a 
•r  before  a  ilrong  westerly  wind,  with  every  rag 


Tbe  opening  of  the  Snea  Canal  in  iSAg  soon  changed  the  course 
of  all  trade  with  the  East,  and  in  a  few  yean  the  seodlng  of  lb 
per  Baaing  lUp  round  the  Cape  of  Good  Hope  waaa  thing  of  tbe 
past.  Romance  was  so  more,  altbungh  then  waa  eitrenie  eompe- 
lition  In  buOdiog  ateainera  with  great  power  and  apeed  to  land 
their  carfoei  iB)udly  by  the  new  ng(e.  Thit  reacbetf  iia  hdgkt  la 
iSSi.  when  the  aj. "  Surlinf  Caatle  "  made  the  phenonKoal  rtm,  lor 
those  timei,  of  aS  daya  Inm  Vipcmng  to  London. 

But  Entlutd,  (rhicii  loiineriy  nq^Gnd  almost  everytUnf  (e  her 
own  colaniet  and  to  muy  ftaogn  couBiria  beskto.  haa,  under  tbe 
modified  coisdiliorv  of  abundant  atcam  tounage  everywhere,  become 
leaa  and  lea  of  a  diitributiva  country.  Coniequently,  iSrict  ahip- 
oienla  are  made  now  from  the  countriee  of  production  to  tbote  of 
coniumptioo.  AmerKa  geti  it<  tea  largely  through  it)  wettem 
•caboerd  from  China.  Japan.  CeyUn  and  India,  while  not  a  little 


ia  reaching  it  of 


ladditiona 


:  of  recent  years  by  Keamers  running  A 
the  Suei  Canal  to  New  York.   TbeXui 
i)  led  by  iteomen  from  Calcntu  and  ColomI 
direct  Inm  Chi»  and  Java. 

The  eitensive  kusaian  trade  is  now  largdy  tsnducted  ovs  the 
Siberian  railroad,  and  this,  neat  to  the  tianait  to  London,  repre. 

route  has  displaced  much  of  the  protracted  caravan  butincss  through 
Manchuria  and  Mongolia.  A  mott  interctting  and  adventurous 
episode  in  connexion  with  Ruitian  trade  waa  the  effort  repeated 
over  several  luccsaivc  yxan  by  the  Iu*  Capuln  Wlg^ns  to  coavey 
lea  enurely  by  sea  from  Chinese  porta  around  the  North  Cape  and 
ihmugh  the  Kara  Sea  to  the  Obi  and  Yeoitd  rivers.  When 
lucceuful.  (he  joumcy,  aI(bough  abou(  sei'en  dmes  Ibe  nilcogo  d 


TEA-CABDY— TEAK 


4»J 


Tn  AinUtmUn ,— la'Uui.  ««rlier  dnyt  c(  ibc  u*  uaila.  ufuTwn- 

luD  ]■  practicnjly  uia-cuHent,  chvdiy  bcnuK  of  die  fact  thai  in 
Ihe  plocem  <A  productioa  iho  piiec  obtaijiable  n  lo  b*  thai  any 
posHble  kdulicnTit  vmld  be  lua  coOly  lo  culkct.  MoB  cDirnliia 
LaTF  A  doK  cbfck  tipcal  Ikii  at  Ihe  time  of  URportatkn.  aid  the 
Ciutfima  vitluririef  in  GiBKt  Bnlaln  Hbalit  Id  analysU  a]L  Amplei 
of  a  dodbtlu]  ehancter,  Impuie  tcBa  an  doE  jermrtted  la  jum 
VIID  coaaunipFion,  but  Ibe  quaatiEy  mndemnnl  of te(  aoalyvim  aa 
■nb  fa-  food  in  the  year  1906  warn  41  pacliagB,  «R  of  a  lotal  of 

igicl  m  Biallk.—rbt  tfact  of  tbs  lue  of  la  upon  btahh  hu 
been  unidi  lUicuBtd.  !■  the  ifaya  wb«  CUm  itkb  m*  were 
OUR  ned  Ikaa  now*  the  rUa  to  ■  pnCeHionl  tet-tAKvr  were 
•Rioiu.  becuue  d  tbe  ab]ectioiuUB  laeiia  nuteriab  u  odcn  lucd. 
la  the  Diodfm  d^yi  ol  ^■^*'  mall  bUck  tea,  produced  uoder 
Britii^  aupervfiiDii,  both  the  tea-taMer  and  tbe  ordiiiary  couumer 
haw  ID  (faal  with  a  (ndoet  wUch,  If  anfully  convened  ioio  a 
bcv«age  and  used  ia  nuderatiafl.  ibofild  be  hamilna  to  all  normal 
human  bdn^L  There  hai  been  contEant  controveroy  aa  10  whethcr 
j-T.-__  ^_^  ;_  i._,^_^^i —  -"-at  of  other  growth*,  but  the  verdict  fital 
I  other  kr^ 


It  Britain,  and  lubiequenl^  3  al 


wdnce  of  the  CfIf 

■    ■■         1  «mic 

ni  of  h> 


:9  the  cvdinary  tea-drinker  h 


uvenuth*  total 


t«D  cnrefullt 
■    Tlw  Eierali 


l68j;  trsDsb 
WanJrrmii  i 


MoiugraphB '  n. 

prepandlort:  ^1 

1/ lit  Royal  A:  ^J 

naciica]  plan  't. 

&  David  Cic  l'> 

Aiiatr-i  Han  ti- 

TBA-CiDDT.  a  boi,  ]ai,  cauisttr  or  otha  nccplade  [oi, 
tCL  Tb<  word  is  believed  to  be  derived  from  calty,  the  Chinese 
pmind,  equal  t*  about  a  pound  and  ■  third  avoirdupois.  The 
eacUat  eiampla  thai  came  ID  Europe  were  of  Chinese  porcelain, 
and  approninalcd  in  ahape  to  Ihe  gingei-jar.  Tbey  hid  lids 
or  stopperi  likewise  of  china,  and  wee  moat  liequcnlly  blue  and 
Tlie  English  kilns  Bt  &9t  intiuied  then,  but  speedily 
'    -  ■    '■'-' -  id  there  was  bardly 

e  ptesenltj 
iriely  of  malniala,  and  in  an  equal  variety 
of  Ehapes.  Wood,  pewter,  torlolse-ibeli,  brass,  copper  and 
even  silver  were  employed,  but  in  the  end  the  material  most 
Irequenily  used  »as  wood,  and  there  still  survive  vast  nunben 
of  Georgian  boi-shaped  caddies  in  mahogany,  rosewood,  satin- 
wood  and  other  choice  llmbeii,  often  mounted  in  brass  and 
de1ir:atdy  inLid,  with  knobi  ol  Ivoiy,  ebony  or  silver.  Although 
many  examples  were  made  in  Holland,  principally  of  ibe  earthen' 
war  of  DeUl,  the  finer  varicLlo  enamelled,  cntkhed  with 
ciphcTS,  and  emblaaoned  with  heraldry,  the  tc^^addy  was  a 
typically  English  product.  Aa  the  use  of  the  jar  waned  and 
that  of  the  boi  increased,  tbe  provision  of  different  receptacles 
d,  vA  the  «Pod«n  caddy. 


devfaed  forms  and  ornament  of  t 

heir  ov-n,  and  t 

■  ceramic  factory  b  the  count 

7  which  did  n 

the  >upp[y  of  tbe  new  fashion. 

But  tea-caddi 

alence.     They 

ritfa  ■  lid  and  a  l^,-i 


made  with  two  and  often  three 
portion  being  reserved  for  sugar,    Chippeo- 
dak^a  caddies  in  Louia  Quihie  fashion  were  delightful,  with 

Ilie  mahogany  or  rosewood  caddy  of  the  latter  part  of  tbe  iBih 
and  the  mly  yews  of  tbe  19th  centuiy  wu,  from  the  artlitie 
point  ol  view,  the  most  elegant  and  satia^^.  Hie  vtood 
was  rich  and  well-matked,  the  inlay  ilmple  and  delitate,  the 
form  graceful  and  unobtnuive.  Even  when  it  took  the  ahapg 
of  a  miniature  sarcophagus,  imitated  from  the -massive  wine- 
coolera  ol  tbe  Empire  period,  with  little  daw  iat  and  btaM 
rinis,  it  WW  a  decided^  pleaiing  object.  The  larger  varretis 
were  knomi  as  lea-cbestt.  As  tea  grew  cheaper  il  became  less 
important  lliat  it  should  be  kept  constantly  under  the  misctesi's 
eye,  and  the  lea-c)iddy  gradually  fell  into  desuetude.  Il  bas, 
itirvly  out  of  use,  though  handsome 


preserved  in  rxUectiaos. 

TK4CH  (T^rai  or  ThaChI,  BDWABS  <d,  1718),  Enrfish 
pirate,  popuUiiy  knowa  as  Biackbcird,  is  bdieved  to  have 
been  bom  al  BristoL  He  is  said  to  have  got;e  out  to  tike  West 
Indresdnring  the  warof  tbe  Spanish  &ucctfliIan,lo  have  engaged 
in  privateciinc,  and  alter  the  declaration  of  peace  (ijij)  to 
have  turned  pinte,  but  he  is  not  actually  beard  ol  in  Ibla 
capacity  till  tbe  end  ol  t7i6.  The  following  year  be  captured 
a  large  French  merchantman,  rechristcntd  her  "  Queen  Anne'i 
Revenge,"  and  converted  her  into  a  warship  of  forty  guni.  His 
robberies  and  outrages  in  the  Spanish  main,  the  West  Indies, 
and  on  the  coasts  of  Carolina  and  Virginia,  qiuckly  eamad 
him  an  Infamous  notoriety.  He  made  his  winter  quarten  in  a 
comenient  inlet  in  Nortb  Carolina,  tbe  governor  of  whidh 
colony  was  not  above  sharing  in  the  proceeds  ol  his  crimei, 
but  the  governor  of  ^^iginia  at  last  deipatched  two  sloops, 
muued  from  the  Briiibh  warships  on  the  station,  to  cut  tnm 
out.  On  the  iind  of  November  171S  Lieutenant  Maynard, 
commanding  the  attacking  forces,  boarded  Teach's  sloop,  aftei 
a  sharp  fight,  and  himsdl  shot  the  pirate  dead.  Teach  seems 
lo  have  been  an  ignorant  ruffian.  His  personal  Ippearnnca 
was  remiritable.    His  nickname  was  due  to  hJi  babil  of  tying 

Hiitorj  of  Ihe  PyraXei  gives  his  name  as  Teach,  but  according 
to  the  official  records  it  was  really  Thatch  or  Thaih. 

TSMC'  Ihe  most  valuable  of  all  known  limbers.  Foe  use 
in  tropical  counlrica  it  has  no  et^al,  and  for  cenaia  purposes 
it  Is  preferable  to  other  woods  in  temperate  climates  also.  Its 
price  is  higher  than  that  of  any  other  timber,  except  mahogany 


'e  been  made  to  bnd  9 


itttia  combining 


has  been  brought  to  j 
the  many  valuable  qualjlii 

The  £rit  good  figure  and  description  of  the  tree  was  given 
by  Rheede,*  tbe  best  modem  picture  being  that  given  by 
Btandls.'  The  younger  Linnaeus  called  it  Ttclona  gratidU,  It 
is  a  large  deciduous  tree,  of  the  natural  order  Vetbenaceae, 
with  a  tall,  straight  but  often  buttieeod  stem,  a  spreading 
crown,  and  the  branchlets  four-sided  with  brge  quathanguUr 
pith.  It  is  a  native  of  the  Indian  poiinsula,  Burma  and  Siatn, 
and  is  also  found  in  the  Philippme  Islands,  in  Java  and  else- 
where in  the  Malay  Archipelago-  In  India  proper  its  norllitfa 
limit  im'  If!  oa  Ha  west  side  of  tbe  AraviUi  Hills,  and  in 
the  centre,  near  Jfainsi,  Id  if  i</  N.  laL    la  Burma  it  extends 


'  of  K 


1  salm. 


■sely  for 


tai,  sapBOn.    In  the  Drai^ian  bnguaveE  the  name  is  j 
Poniiguiae,  adopting  lhi%  called  11  ula,  Uia.  whence 

*The  rata  In  the  London  market  since  1660  has  Ei 
twttn  f  10  and  £20  per  load  of  50  cub.  fi. 

•  Horliii  MlMatini,  vol.  Iv.  tab.  17,  16S]. 

•  Anil  ftoa  tf  JfMt-H'ui  a*d  Omlnl  I-iia,  IB.  *. 
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to  nnr  Myitkyini,  in  lit.  i^  30'.  In  Bokfil  4r  Amub  k  b 
not  ind[geODui,  but  pbDUIIne*  htva  b«n  fonitai  Id  AHSm 
u  fai  St  ihe  ijth  panJtd.    In  Uk  Piujib  it  li  gtown  fa  gudcn* 

Twk  lequiia  a  iky  tmpio]  dlnule,  uid  tht  moK  imponuit 
fomti  BR  lauiid  in  t^isK  diitdcls  of  India  «ktn,  during  tbe 
■ummcr  monilu,  beivy  nins  Br«  brau^l  by  ihc  Butfa-nni 
Bwnioan,  ibc  wiaur  diiidiIib  being  oauly  nJnlcB.  In  tha 
intafbiT  ol  the  Indi&a  peniniula,  when  llie  moan  annual  nin- 
lall  B  kea  than  30  b.,  teak  is  man  Kuce.  and  it  thrivea 
be>t  with  a  mean  umual  fall  of  uoie  Ihin  ja  hi.  The 
nuon  anmial  lemperatuni  which  auit)  it  bnl  lie*  between  ;]* 
wd  81°  Fahr.  Nesi  ihc  coaK  Ibt  iiee  ■  slaent,  and  Inland 
liia  must  valnaUe  fonaU  an  on  kiw  hilk  up  to  3000  ft.  It 
ginirs  on  a  gttu  variety  of  toils,  but  tfaoe  is  one  iadbpeuable 
cDnditkm— pcifect  drainage  01  a  dry  subsoil.  On  level  gnaad, 
with  decf)  ilhivial  soil,  Mak  does  jiot  alu^y*  focm  ngulady 
shaped  slenu,  pmbably  because  the  subsoil  drainage  is  imperfect. 

Duilig  the  diy  smwo  the  tree  is  JaSm;  In  hot  localillet 
the  leaves  fall  in  Jjuiuuy,  but  ia  moist  places  tba  tree  renudns 
fftea  tin  Match.  At  the  end  of  the  dry  scaaon,  when  the  fan 
monsixui  isias  fall,  the  fresh  foliage  cornea  out.  The  leaves, 
wiiich  stand  opposiie,  or  only  whoried  in  very  yoimg  ipedmens, 
an  itDDi  1  (D  1  ft.  in  leogth  and  fiom  6  to  11  in.  in  breadth. 
On  coppice  shoots  the  leaves  aie  much  larger,  and  not  itiely 
tiom  1  to  3  ft.  long.  In  shape  they  umevhai  resemble  those 
of  the  tobacco  phinl,  but  Ibeir  aubsiance  ii  bud  and  the  surface 
lou^  The  smail  white  Sowers  ate  very  numooui,  on  large 
CRct  cioss-bRDched  psoidea,  which  terminate  (he  bnacbei. 
Tbey  appear  during  the  raina,  generally  in  July  and  Aogusl, 
aad  tbe  seed  tipens  in  the  lucceeding  January  and  Febniary. 
On  the  east  side  of  the  Indian  [wrpinitjjl^^  the  teak  flowen  during 
the  lains  la  Octab«  and  November.  In  Java  the  pbnutiona 
are  leafless  in  September,  while  during  March  and  April,  after 
the  lains  have  commenced,  tbey  are  clothed  with  foliage  and 
tbe  Qoyna  open.  During  Ihc  rainy  season  the  tree  is  readily 
leCDgniied  st  a  conuderable  distance  by  the  whiitib  flower 
panicles,  which  overtop  the  green  foliage,  and  during  the  dry 
season  the  feathery  seed-bearing  panicles  distinguish  ii  from 
ill  associates.  Tbe  small  oily  seeds  are  enclosed  In  a  hard, 
bony.  i-4-4elled  nut.  which  is  surrounded  by  a  thick  covering. 
"  'l  of  malted  baira 


d  in 


CBlyi. 


vance  like  an  irregularly  plaited  or  cnrnipled  bladdei 
The  t™  seeds  freely  every  year,  but  its  ^read  by  means  ol 
self-sown  seed  is  Impeded  by  the  forest  fires  of  the  dry  season, 
which  in  India  generally  occur  in  March  and  April,  after  tbe 
seeds  have  ripened  and  have  partly  fallen.  Of  tbe  seeds  whicb 
escape,  numbers  are  washed  tlown  the  hills  by  the  first  beajry 
tains  ol  the  monsoon.  These  collect  in  the  valleys,  and  it  is 
here  that  gronpa  of  aeedUngt  tnd  young  trees  air  frequenily 
found.  A  poition  <i  the  seed  tcmains  on  the  ireei  this  falls 
gradually  after  the  ntns  have  commenced,  and  thus 


.1  the  I 
id  uncei 


.    The  I 


le  second  ot  third  year,  and  many  do  not  germiai 
all.  Where  the  teak  tree  is  asodalcd  wit))  desM  dumps  oC 
bamboo,  natural  reproduction  is  almost  absent,  ncepi  when 
the  bamboo  flowers  and  dies,  and  even  then,  if  the  dry  bambcoa 
aod  the  resultant  bamboo  seedlings  an  not  bivnt,  such  young 
teak  as  may  germinate  an  likely  lo  be  smotheied  at  once. 

The  bark  of  tbe  stem  is  about  half  an  inch  thick,  grey  or 
brownjsb    grey,   the  »at™ood    whiiei  the  heartwood  of   the 


I    golden-yeUoi 


Khich   ( 


streaks.    The  timber 


*A  taettmtf  year  h  mtAed  in  the  wood,  md  the  age  af  » 
lec  may  be  determined  by  counting  tbe  uiQual  rings. 
The  iwiacipil  valix  ot  teak  tinbtr  lor  uno  ui  warm  ooutrlea  ■• 
n  exinerdiaarv  danbility.    In  Inlia  and  in  Burma  beaau  of  ibt 
HBd  In  good  pceiEmtiaD  are  oCwn  roand  in  buiMiagt  sevenl 


larly  for  lenplek  and  in  bd 

for  ih^bMiliEBg.    When  k< , 

lor  the  lait.named  purpoie,  It  was  tuppoaed  that  the  denwd  for 

a  (or  Imi  very  largely  nod  in  ihlpbuildlag.  and  ihoogfa  iu 
LptoyoKBt  m  war-veiaels  has  dlmlaiihcd.  It  Is  atill  in  very  treat 
oiand  for  "  liaer*  "  and  liniUaT  tlilps.    It  k  also  mad  for  iuri4- 


.    White  ant*  eat  tbe  mp. 


'Teak  [raAnw  groadfi). 
St  the  bsrings  of  the  teredo,  from  whoie  stt»:ht  the  t«k 


I,  teak  limber  dwa 

iron    rrilher  the  in 
1  i<  far  superior  10  < 


^  weight,  I 


IU  Eieat  elattfciiy 

—  average  weighl  of 

between  5S  and  46  th  pvr  cub. 
ittic  less  than  thai  of  Enalish 


VijayanaBar,  on  the  banks  of  the  Tuogsbbadra 
the  superamcture  is  supported  by  planks  e 


7th  etntury,  two  .^n>er 
which  wen  pctfECIiy  so 

■fltle  arvl  eliewbrre  in 


Jinn.    Thry  had  been  in  the  bi 
«r  Bji^dad,  wbicb  was  pUaged  in 


•Msrn  India  pinCH  ol 
i.  a  load  of  50  cub. 
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portt,  Th«  nKihod  of  leaionin^  ni 
cui  LhrDoah  buk  and  up  hlo  tkg 
Uw  cLit.     in  I^L,  u  b  aik  and  othtr 


m  Imfc  airi  mpaioait  ibt 


.  and'  the  gridicd  tne  Ihcreron 
iiDTi  bai  btea  aflecliully  fKilorr 


a  vtrr  lifKC-vnd  tree.  BdnE  ntpwwd  to  the  wind 
'  the  lun,  the  Ilmbtr  ol  a  iinIM  IrM  MBU 
R  eomplMriy  linn  that  oTa  mm  Iclal  (nen. 


H.  by  aunz  an  ea/1 


, „ _, oily  ■iiTfaw  nheii  liati 

y  pnibably  with  jiutln  ht  ucribnl  [ti 

diirabniry.     In  Burma  the  oil  is  rmnrA  Imn  iW  linhi-r 

•nan  acaic.  to  be  iml  lor  ncdidul 

pob  which  ia  plaad  invancd  upon  — . 

and  puttinc  bl  nuDd  it,  upmk  vhkh  Ibc  oil 

Accordinf  to  the  colom- and  tertuti  of  the  wood,  Kwril  yarwlia 
afuah  an  diiHnpiIihed  in  India,  Burma  and  Java:  in  th«  timber 
uade,  beinw,  tBeM  diuioKioiia  an  of  no  imnonaiii*  Teak,  » 
ivdl  at  otlKT  trce%  wJien  ■aodiag  jaoUted,  Iwmi  aide  branches 
br  down  the  item,  and  the  miod  oi  auch  tma  Is  man  lu»ll)i  and 
wavy,  and  fcnenlly  heavier  and  idrlier-calauicd  than  that  -' 


tnrnn  ckw  U^aAar  in  ■  dnac  (onN.    Apart 
b  which  tka  ttM  h«i  iiowa  up  In  the  (oreu, 

,  -■■ "ave  a  pw  inluencc  itpon  the  (ram 

of  trail  aaoTotliHlimbcri.    Ma<t  oF 


and  the  rnechanical  qualltil 
the  huer  Jog»  tpiouBlit  to  T 


acliaa  ol  the  Gisa,  which  Kwh  and  often  3e> 

■oorfr    Moreover,  rawt  fealt  leedliiin  which  a 

an  cDt  down  t»  fhe  (nnad  trr  <ha  In  of  the 

*fe  Icilled.  but  ■way  apiaK  agwa  darin  the  i         . 

■Eiicially  tnnled  year  after  jw^  ■""*  C  •■(■'•^  »  pndMced 

KionE  uioi^^D  ouUive  the  Gte.   Sark  lapBnii  have  a  ver^  large 

pith,  which  iWii  op.  tainiw  ■  honmrin  the  heart:  or  ■  piece  of 

the  old  •hoot  killed  by  the  Ere  »  enrioaed  by  the  new  wood,  aad 

The  ka>a  ol  Ibe  tah  tt«  ronuin  a  red  <^  which  In  Malabat 
wa>  fonoKly  uied  to  dje  .ilV  and  cotton.  Nalivei  ol  Burraa  UK 
the  leavQ  as  plalM.  to  wrap  Dp  pan:eli.  and  for  Ihalchlni. 

la  Itt  TOBlh  the  tree  (rowa  wilk  eaireme  rapidfly,   T^w-yeat; 
old  iiiilliiMe  on  load  lod  are  j  to  »  ft.  iudi,  aad 
Don  lapUnaarib  an  iwt  uncnmninii.    In  (lie  planu 
have  beea  made  .ince  lBj«  m,  Bunra,  the  tulc  baa  i...  --™  _... 
attained  an  averan  hoEhi  ol  60  ft.  hi  i]  yean,  with  a  t>r<h. 
bneac  hith,  ol  iflhi.     It-  i>  bmmn  16*  wrf  '*VJJ^'^' 
MO  ia.    la  ibe  Bursa  plantBliaa*  it  H  (HiBatad  (hat  tte  t 
vilT    DOdar  favourabk  cifcunafaDCrai  attain  a  diafiielcr  of  34 

■   -         ■    ■        -^e  ay    '  °-     '^-'—  -*  "■-  -'—  '■ ' 


bnHuM  ta  na 
thief  raiiMn  be 

tSnber  with  a 


pating  that  rapidly  poi 
alow  growth,  which  ft  at 


■tma  hupma  aiiii 
"itutjne.!.  of  Bt 

faster  fiovaj  and  there  ia  i 
"ightirm; 


ii,»».<!owCth< 


mea  are  not  generally  ■..  . 
the  mcM  favourable  droum- 


.     Eictptionilly  tall  tteea  w 


ODily  miiod  thai  tbc  W 


„  ol  the  (brola  ol  Tlnvanccn,  Cochin,  the  Madtai 
Qioil,  Uyion.  Bonhay,  Btnr  and  tbe  Ceatnl  Fio- 
11  io  cowunHd.  Pomcrly  <  there  waa  a  «NWkl<nble 
n  lb?  poiti  o(  the  wtaterii  cout— Malabai,  Kanaia. 


a  eipoiti  a  little:  there  have  ate 


.is?£!'',"i.«:srf 


1  17S6  "nd 


il  tcall  tlmbe 
luiine  liiil  p 


araesotioE  35fiOO  toao.    At  the  laiiic  time  tirnba 

and,  when  iSe  country  waa  taken  by  (be  Bthiib  in 

tbe  chief  article  ol  eiport-    Moulmein  became  Briti»h  territory  at 

the  el«e  of  the  6nt  BunneK  war  ia  1816.    At  that  time  the  plaec 

1  lane  hihing  *{Ub(*.  uuI  it  waa  aiafaity  thnngh  ibe  epan 

ak  llmhca  and  the  ahipljailding  tiada  tbat  it  atuiind  ita 

nl  importance.    From  U19  la  iSai  npwaida  of  SOfioe  loada 

ik  timljer  were  evporlcd.  and.  in  additlaii,  68  vea^  wm  built 

-*^— — ---■  iggngaling  i5,6tDhiii>,  and  eatimated  tabam 

lauruetian  ■4,000  lijada  ol  leak  tlaiber.    The 

Haiihnria  ifH  derived  in  anpplica  an  liiuaied 

1,  a  teader  of  the  Sahna.    lo  iSj6,  however. 

le  down  Irsm  more  dntant  lorctte,  and  in  J84I 

le  lupplv  waa  brought  from  tbe  Altaian  foreia* 

)e  otport  ol  tfanbcr  from  the  Burma  porti  w<a 

.  ^ .  __-  -lai  ton*  oa  rapidly  eiaca  RaivieD  became  a 

Britith  port.    Siwe  tbM  tinw  tbe  timbet  bniufhl  ta  tb*  Buram 
-    '-     — e  from  the  lolbwing  «Hircn>~(l}  fmn  the  foreiu 
. .; p(5,  „j  T- :_.  ,.1  , 1_ 


foresti  in  the  lonoer  kinidon 
the  bilaof  oHl.liivndili'  rt 


"je'l 


mlhciL 

Old  the  Karenni 
Wlnfto  M<   '     ' 


forola  ia  Ihe  Shaa 


I^«L 

Uinta                 1 

CU.!^ 

Vd-b. 

C-l-T-m. 

V.k.ltl 

p;;; 

i!:696 

I«'.vfi7 

60,671 

If 

SMS 

6I4SJ»1 

AimOf. .       44.  lU 

J^t 

M.9M 

-^as 

la  af  the  biqiena  cme  Inm  Siaoi,  and  ol  the  a- 
wan  fmn  Bumo.    TV  halanc*  ol  Iha  impaita 

bar  from  Java,  that  of  tlic  eaporu  of  lupplia  rent 
porta.  Two-ihinl>  of  Ibe  eiporti  went  10  the 
I,  the  other  chief  market!  bein(  ordinarily  Geimny, 


m  17,841  tona  10  £1,696  lo 
n  iQOi-A  Ibe  timber  enporu 
i,i9°!i-ft.""'  ~"  •'-  " 


I  iapona.iaCBHad 

lut  11  ta  noticcane 
y  largely  exceeded 

ol  tba  graat'lncrMic'lB  Indiaa  dtiMiit  lor 
.~,  _  ill  pnbJblliCy,  of  tbc  itOKly  refultf  oaniUB 

fareata.  In  compariAn  with  mcrtaaed  laipona  iron 
IE  loreata  ate  not.  like  those  in  Burma,  under  regular 
lesigiwd  to  (Ire  a  permanent  anniml  yleH  aod  avoid 
ediauitioa  0)  the  fareMr 


icti  have  fiaa  1856  b< 

with  the  obied  ol  preventing  overculting  and  main- 
manent  and  giaduany  incieadn*  tupply.  Thii  b  tbe 
>  Mrthc  fdua  itfmnd  ».    Tiaaiia  ol  Mak  lonai 
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TEAL— TEAR 


Available  in  IndU  m4  Bumia  ia  oanadenMek  and  every  endeaivoar  b 
au4e  to  conserve  it  and  increaae  ita  prpductioR.  Similar  meeaiirea 
have  htin  taken  in  Sum  under  the  advice  of  ofiioen  borrowed  from 
'  British  India;  and  in  the  teAk-prodacing  native  atatea  in  the 
peninaula  the  necessity  for  careful  management  is  now  well  undei^ 
atood.  The  teak  planutions  in  Java  had  come  into  beariiw  by 
1908  and  it  was  expected  that  the  teakareaain  the  Philippine  KsUmu 
would  be  aimilarly  devekiped.  (D.  Br.  :  J.  S.  Ga«} 

TBAL  (O.E.  ide)f  a  variety  of  dutk,  whose  name  is  of  un- 
certain origin,  but  dgubtless  cognate  with  the  Dutch  Taling 
(fonneriy  To^ingh  and  TeHngk),  ftnd  this  apftarently  with  the 
Scandmavian  AtUHng-And  (BrOnDlch,  Omt/Ao^.  Borealis,  p.  x8} 
and  AUing.  It  seems  impossible  not  to  connect  the  latter  with 
the  Scottish  AUeiU  or  AMaUt  to  be  found  in  many  old  records, 
though  this  last  woid  (however  it  be  spelt)  is  generally  used  in 
conjunction  with  teal,  as  if  to  mean  a  different  kind  of  bird; 
and  commentators  have  shown  a  marvellous  ineptitude  ia 
surmising  what  that  bird  was. 

The  Teal  is  the  Anas  crecca  of  Linnaeus,  Neitum  ortcca  of 
modem  ornithology,  and  the  smallest  of  the  European  Anatidae, 
as  veil  as  one  of  the  jaaost  abundant  and  highly  esteemed  for 
the  taUe.  It  breeds  in  many  parts  of  the  British  Islands, 
making  its  nest  in  places  veiy  like  those  chosen  by  the  'Wild 
Duck,  A.  hoscas;  but  there  is  no  doubt  that  by  far  the  greater 
number  of  those  that  are  taken  in  decoys,  or  are  shot,  during 
the  autumn  and  winter  are  of  foreign  origin.  While  the  female 
presents  the  usual  inconspicuous  mottled  plumage  of  the  same 
sex  in  most  species  of  Anatinae,  the  male  is  one  of  the  hand- 
somest of  his  kind.  His  deep  chestnut  head  and  throat  ane 
diversified  on  either  side  by  a  line  of  buff,  which,  springing  isom 
the  gape,  runs  upward  to  the  eye,  in  frcmt  of  which  it  foims  a 
fork,  one  i»ong  passing  backward  above  and  the  other  below, 
enclosing  a  dark  glossy-green  patch,  and  both  losing  themselves 
in  the  elongated  feathers  of  the  hind-head  and  nape.  The  back 
and  ades  ^  the  body  appear  to  be  grey,  an  effect  produced 
by  delicate  transverse  pencillihgs  of  black  on  a  dull  white 
ground.  The  outer  lanceolate  scapulars  have  one-half  of  their 
webs  pure  white,  forming  a  conspicuous  stripe  along  the  side 
of  the  back.  The  breast  is  of  a  pale  salmon  or  peacfa^bloesom 
colour,  each  feather  in  front  bearing  a  roundish  dark  spot,  but 
these  !^ts  lessen  !n  number  and  size  lower  down,  and  the  warm 
tint  passes  into  white  on  the  bdly;  Ute  tail  coverts  above  and 
below  are  velvety  black,  but  those  at  the  aide  vtt  pale  oange. 

The  teal  inhabits  almost  the  whole  of  Eurcme  and  Asia, — 
from  Iceland  to  JapaJn,— in  winter' visiting  Northern  Africa  and 
India.  It  occasionaBy  occurs  on  the  western  shores  of  tht 
Atlantic,  but  its  place. In  North  America  is  taken  by  its  repre- 
sentative, A.  carolinensis,  the  male  of  which  is  easQy  to  ,be 
recognized  by*  the  absence  of  the  upper  buff  line  on  the  side  of 
the  head  and  of  the  white  Scapular  stripe,  iriiile  he  presents  a 
whitish  crescentic  bar  on  the  sidts  Of  the  low^  neck  jjust  in 
front  of  the  wings. 

Spedes  more  or  less  allied  to^  tbeqe.  two  ai«  found  in  most 
I  other  parts  of  tiie  world,  ^.among  suchspecies  are  some  (for 
.  instance,  the  N,  gjStberirom  of  the  Australian  region}  in  which 
the  male  wears  the  same  inconspicuous  plumage  as  the  female. 
Bui  the  detersuaalioA  el  the  binds  frhich  ahouM  be  technically 
cdnsldered  "  Teals/'  and  bdong  to  the  genus  Nettim,  as  distlh- 
guishedirom  other  groups  of  Anatimti  h  a  task  not  yet  success- 
fully attempted,  and  much .  confusion  has  been  caused  by 
•aaodating  with  them  such  spedes  as  the  Gatganey  iq.v.)  and ' 
its  allies  of  the  gMUp  Querfiadiiia,  Othtts  again  have  not  yet 
been  discriminated  horn  the  Wi^eons  \q.v.),  the  Hntail-Ducks-, 
Dafila,  or  even  from  the  typical  form  of  Anas  (see  Duck),  into 
eadt.of  which  genera  the  Teals  seein  to  pass  without  any  great 
break,  in  oidinatfy  talk  "  Teal "  seems,  to  stand  for  any  Duck- 
like bird  of  small  size,  and  in  that  sense  the  word  is  often  applied 
to  the  members  of  the  genus  JfeUopus,  though  some  ^lystematists 
will  have  it  that  they  are  properly  Geeae^  In  the  same  loose 
sense  the  word  b  often  applied  to  the  two  most  beautiful  of 
the  family  AnaHdde,  belonging  ]to  the  genus  Ae*  (commonly 
misapdt  j4ix)— the  Carolina  Duck  of  North  America,  Ae.  sponsa 
dsot  10  be  q»foundcd  with  the  above-named  Anas  saselintMit 


or  NmUn  «8ralAiMjt),  Md  the  Mandatta-Dudt  dt  China,* 
At.  galerkulata.  Hardly  less  showy  than  these  are  the  two 
spedes  of  the  subgenus  Eun€Ua,—ihe  Falcate^  Duck,  E.Jaltata, 
and  the  BaikaLTeal,  E,  /anmM,— both  from  Eastern  Asia,  but 
occasionally  appearing  in  Europe.  Some  British  authors  have 
referred  to  the  latter  of  these  well-marked  species  certain 
Ducks  that  from  time  to  time  occur,  but  they  are  doubtless 
hybrids,  though  the  secret  of  their  parentage  may  be  uih 
known;  and  in  this  way  a  so<aUed  Bimaculated  Duck,  Anas 
bimacnlata,  was  for  many  years  erroneously  admitted  as  a 
good  spedes  to  the  British  list,  but  of  lale  this  has  been 
properly  discarded.  (A.  N.) 

TBAMO  (anc.  Teanum  Sidieintm)^  a  town  of  Campania. 
Italy,  in  the  province  of  Caserta,  ai  m.  N.W.  of  that  town 
on  the  main  line  to  Rome  from  Naples,  forming  conjointly 
with  Calvi  au  episcopal  see.  Pop.  (1901)  6067  (town)^  i^.S^S 
(conuhune).  It  stands  at  the  S.E.  foot  of  an  extinct  volcano, 
Rocca  Monfina  (3297  ft.),  643  ft.  above  sea-IeveL  The  cathedral 
dates  from  1530,  but  has  many  columns  obtained  from  the 
ruins  of  the  ancient(  town.  There  is  a  feudal  castle  built  by 
the  dukes  of  Sessa  in  the  j  5th  century.  Bdow  the  town  on 
the  S.E.  is  the  old  church  of  S.  Paride. 

7  The  andent  Teanum  Sidldnum  (there  is  a  Teanum  Apulumj 
g.9.,  in  Apulia)  was  the  capital  of  the  Oscan  tribe  of  the  Sidicini 
which  drove  the  Aurund  from  Rocca  Monfina.  They  probaUy 
submitted  to  Rome  in  334  b.c.  and  thdr  troops  were  grouped 
with  those  of  (Campania  in  the  Roman  army.  Thus  the  garrison 
of  Regium,  which  in  aSo  attacked  the  dtizens,  consisted  of  one 
cohort  of  Sidicini  and  two  of  Campanians.  like  Cales,  Teanum 
continued  to  have  the  right  of  coinage,  and,  like  Suesisa  and 
Cales,  remained  faithful  to  Rome  in  both  the  Rannibalic  and 
the  Sodal  wars.  Its  position  gave  it  some  miUtaiy  importancot 
and  it  was  apparently  made  a  colony  by  Claudius,  not  by 
Augustus.  Strabo  speaks  of  it  as  the  most  important  town 
on  the  Via  Latlna,  and  only  coming  after  Capua  among  the 
towns  in  the  interior  of  C^ampania.  It  lay  on  the  Via  Laiina, 
here  joined  by  a  branch  road  from  Suessa,  of  which  remains 
still  exist,  and  which  continued  E.  to  AUifae.  Remains  of  a 
theatre  and  an  amphitheatre  still  exist,  and  some  extensive 
ba'hst  containing  several  statues,  and  some  Roman  dwcllings» 
both  some  way  below  the  modem  town,  were  excavated  ia 
1908%  A  tomb  with  a  Christian  mosaic  repiescnting  the  visit 
of  the  three  kings  to  Bethlehem  was  found  m  I907  (V.  Spin- 
azzoLa  in  Notvuc  deffi  Scan,  S907,  697;  £.  Gabrici,  ihld., 
1908,  399). 

TEANUM  APULUM,  an  ancient  town  of  ApoKa,  Italy,  on 
the  road  between  Larimun  and  S^xmtum,  18  m.  E.  of  the 
former,  at  the  crossing  of  the  Fortore  near  the  modem  village 
of  S.  Paolo  di  Civitate.  It  was  called  Teate  in  earlier  times, 
as  appears  from  its  numerous  coins,  which  have  Oscan  legends. 
It  submitted  to  Rome  in  318  B.C.,  bdng  then  the  chief  town 
of  Apulia.  It  was  afterwards  known  as  Teanum  Apulum,  and 
was  a  municipium,  >  Some  ruins  and  an  old  brid^  over  the 
Fortore  still  exist. 

TBA-POY  (Hindustan!  upai),  a  small  table,  supported  upon 
a  tripod,  or  even  upon  four  legs,  for  holding  a  tea-service  or 
an  um.  The  word  was  adso  s^Hnetimes  implied  to  a  large  porce- 
lain or  earthenware  tea-caddy,  and  more  frequently  to  the 
small  bottles,  often  of  Battenea  enamd, '  which  fitted  into 
receptades  in  the  caddy  and  actually  contained  the  tea. 

TSARf  a  drop  of  the.  liquid  secretion  of  the  lachrymal  gland, 
constantly  produced  in  a  certain  quantity  and  fk>wing  through 
the  nasal  duct  without  notice,  but,  when  stimulated  by  pain, 
emotion  or  artificial  exdtation,  increasing  so  that  it  flows 
over  the  eydids  and  runs  down  the  cheeks  and  Is  the  visible 
result  of  crying  or  weeping  (see  Ey£).  The  O.E  (^dr,  laer,  is 
represented  in  other  Teutonic  languages  by  Dan.  iaar;  Swed. 
tdr,  Goth,  tagr,  &c.  The  O.H.G.  was  zakar;  the  mod.  Ger. 
Zshre  was  formed  from  the  MJEI.G.  plural  Zaher4,  .  The  com* 
moner  word  in  Ckr.  Thritne,  cf.  Du.'  traan,  is  (losdy  allied. 
The  original  root  is  seen  in  Gr.  ddxpv,  l^t  lacrima,  lacruma, 
for  doGrumOf  whence  Fr.  larme,  and  It.,  Sp.,  and  PoiH.  lajfim^^ 
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Tlie  seMntty  aeeepted  Indo-Germ.  root  is  dak-,  to  Ute,  cf .  Gr. 
MxMiF,  and  Skt.  <tof ,  to  bite,  tears  being  "  biting  *'  or  "  bitter  " 
things.  Tbe  Du.  traan,  in  the  sense  of  tear-drop,  was  parti- 
cularly applied  to  the  blubber  of  whales  reduced  to  oil  by 
boiling,  whence  has  come  the  Uutok>gical  English  "  train-oil," 
often  identified  with  the'labricant  used  for  the  wheels  of  rail- 
^vay  trains.  For  the  so-called  *'  tear-vessels,"  which  are  pro- 
perly small  vases  containing  unguents,  see  LACRYMATORy. 

"  Tear  *'  (O.E.  feran),  to  pull  apart  violently,  to  rend,  is,  of  course, 
a  distinct  word;  it  is  cognate  with  Cr.  Upw,  to  flay,  pull  off,  and 
the  mot  is  seen  in  Gr.  Mpim,  sidn,  whence  "  dermatology ,"  "  epi- 
dermis,'* Ac 

TEAflBL.  W3d  teasd  is  a  comnum  plant  of  the  Engltsh 
copses  and  hedges,  with  a  taU,  stout,  rigid,  prickly  stem,  bearing 
fause  spteadiag  opposite  leaves,  the  midrib  of  which  is  prickly, 
and  oonspicaous  obl<Bg  heads,  the  purplish  flowers  in  which 
are  subtended  by  very  long,  narrow,  stiff,  upright  bracts.  The 
plant  is  known  botanically  as  Dipsacus  syheslris.  Fuller's 
teasel,  D.  F«Omi«m,  in  whjch  the  bracts  are  hooked,  is  probably 
a  cultivated  form  Qf  the  wild  species;  the  dry  heads  are  used 
to  comb^'up  the  nap  on  doth.  The  genus  Dipsacus  gives  its 
name  to  the  family  Dipsaceae^  to  which  also  belongs  the  Scabious 
(S^oMosa),  lepresented  in  Britain  by  sevetsl  ipecies. 

TBkTE  MARRUCWORUH  (mod.  Chieti,  ^.f.],  the  chief 
town  of  the  If  anudni,  the  wbc^  of  whose  territory  was  placed 
under  its  manldpal  jurisdiction  by  the  Romans,  after  the 
'*Sodal  War.".  It  was  thus  a  town  of  some  importance. 
Under  the  church  of  SS.  Pfotro  e  Paolo  and  the  adjoining  houses 
aie  estenrive  Bubstnxtnres  (in  0pus  retUulatum  and  brickwork) 
of  the  lit  century  ajt.,  bdonging  to  a  building  erected  by 
M.  Vectius  Marcettus  (probably  mentioned  by  Pliny,  H.N., 
II.,  i^)  and  Helvidia  Pfeisciila.  There  are  also  temains  of 
large  leiiwvoirs  and  of  a  theatre. 

TBUMA  (the  Romtfn  Theveste),  a  town  of  Algeria  in  the 
department  of  Onstaiftine,  146  m.  S.E.  of  Bona  by  rail  and 
13  m.  W.  of  the  Tunisian  frontier,  on  a  pkteau  4950  ft.  above 
the  sea.  Pop.  (1906)  5723*  The  modern  town,  which  is 
within  the  walla  of  the  Bysantine  citadel,  boasts  nothing  of 
interest  save  -a  church  built  out  of  the  ancient  ruins.  The 
Byzantine  walls,  pierced  by  three  gates,  are  in  tolerable  pre- 
servation. They  at*  strengthened  by  numerous  square  towers. 
One  of  the  gates  is  formed  by  the  quadrifrontal  arch  of  Cara- 
calla,  a  rare  form  of  eonstruetfon.  The  arch,  erected  about 
AJ>.  313,  is  hi  good  preservation.  A  pair  of  mondithic  coltbnns, 
disengaged,  flank  each  facade.  An  inscription  on  the  frieze 
gives  the  history  of  Hs  construction;  it  was  built  by  two 
brothers  as  a  condition  of  inheriting  the  property  of  a  third 
brother.  The  most  impoitant  rtiins  ate  those  of  the  great 
basilica.  This  building,  one  of  the  finest  Roman  monuments 
in  Algeria,  bears  evidence  of  having  been  built  at  various 
epochs;  the  earli^  portions^  probably  date  from  not  later 
than  the  beginning  of  the  >3nd  century  a.d.  The  basilica  was 
partially  destroyed  by  the  Betbers  in  the  5th  century,  and 
was  rebuilt  in  a.d.  535  by  the  Byzantine  general  Solomon, 
who  surrounded  it  with  a  wall  about  35  feet  high,  still  standing. 
The  main  building,  consisting  of  a  nave  with  apsidal  end  and 
two  aisles,  was  approached  through  a  peristyle,  which  was 
surrounded  by  an  arcade.  Many  of  the  cohimns  oif  the  basilica 
have  fallen,  but  the  bases  of  all  are  in  thefr  original  positions. 
A  quatrefoil  chapel  on  the  east  Side  of  the  basilica  is  a  Byzantine 
addition.  The  tessellated  pavement  whith  covers  the  basilica 
proper  H  in  almost  perfect  comRtion.  It  Is  kept  covered,  for 
purposes  of  preservation,  by  a  layer  of  earth.  Next  the  basilica 
(and  within  the  same  enclosing  walls)  are  the  ruins  of  the  forum, 
converted  faito  a  monastery  in  the  4th  or  5th  century,  and 
regarded  by  Sir  R.  Lambert  Playfair  as  the  oldest  known 
example  of  the  tnanasfer{a  eleriearunt.  The  whole  of  the 
fosilica  and  its  dependencies  have  been  cleared  and  are  kept 
in  order  by  the  Serriet  det  Monuments  kistoriqtteSj  the  principal 
work  having  been  accomplished  by  Wron  de  Viliefosse  Note- 
worthy among  the  building  within  the  ancient  dtadel  is  a 
small  tetnstyle  temple,  variously  ascribed  to  Jupiter  and 


Minerva,  the  portico  supported  by  nx  monolithic  columns  of 
di^lino,  four  being  in  front.  After  the  French  occupation 
in  1843,  the  buflding  was  used  successively  as  a  soap  factory, 
a  prison,  a  canteen,  a  parish  church,  and,  lastly,  as  a  museum. 

Theveste  was  founded  towards  tiie  dose  of  the  xst  century 
A.D.  In  the  succeeding  century  it  was  connected  with  Carthage 
by  a  great  highway.  In  the  sth  century,  under  Vandal 
^minion,  it  declined  in  importance.  Refounded  by  the 
Byzantines  in  the  6th  century,  the  pty  disappeared '  from 
h^ory  at  the  time  of  the  Arab  conquest  of  the  country  in  the 
7th  century.  In  the  i6th  century  the  Turks  placed  a  small 
garrison  of  janissaries  in  the  place,  but  Tebessa  continued  to 
be  but  a  small  village 'until  the  establishment  of  French  rule. 

Nine  miles  from  Tebessa  are  the  extensive  phosphate  quarritt 

of  Jebd.  Dyr,  where  is  also  an  interesting  megalithic  village. 

See  sir  R.  Lambert  Playfah-,  Handbook jor  TravdUrs  in  Algeria 
and  Tmnis  (London,  189^^;,  pp.  33^40,  GuUes-Joamu^  Alfjtne  «f 
Tumsie  (Fans*  1906). 

-  TECHNICAL  BDUCATlOlf.  The  term  now  generally  adopted 
to  designate  the  special  training  of  persons  in  the  arts  and 
sciences  that  underlie  the  practice  of  some  ti^dc  or 
profession,  is  called  "  technical  education."  Schools 
in  which  this  training  is  provided  are  known  a^  technical 
schoois.  In  its  widest  sense,  technical  education  embraces  all  kinds 
of  instruction  that  have  direct  reference  to  the  career  a  person  i$ 
following  or  preparing  to  follow;  but  it  is  usfial  and  convenient 
to  restrict  the  term  to  the  spedal  training  which  hdps  to  qualify 
a  person  to  engage  in  some  branch  of  productive  industry, 
and  the  instruction  so  provided  Is  generally  known  as  *'  techno- 
logical instruction."  This  specialized,  education  may  consist 
of  the  explanation  of  the  processes  concerned  in  production, 
or  of  instruction  in  art  or  sdence  in  its  relation  to  industry, 
but  It  may  also  indude  the  acquisition  of  the  manual  skill  whidh 
production  necessitates. 

The  terms  "technical**  and  "technological"  (Gr.  rk^mif 
art  or  craft)  as  applied  to  education,  arose  from  the  necessity 
of  finding  words  to  indicate  the  special  training  which  was 
ne^ed  in  consequence  of  the  altered  conditions  of  production 
during  the  ipth  century.  Whilst  the  changed  conditions  of 
production,  consequent  mainly  on  the  application  of  steam 
power  to  machinery,  demanded  a  special  training  for  those 
who  were  to  be  engaged  in  productive  industry,  the  prevalent 
system  of  education  was  not  adapted  to  the  requirements  of 
these  persons,  and  sdiools  were  wanted  in  which  the  necessary 
instruction  could  be  obtained.  Other  drcumstances  resulting 
mainly  from  the  application  of  steam  power  to 
machhiery  rendered  technical  education  necessary. 
Production  on  a  large  scale  led  to  a  great  extension 
of  the  prindple  of  the  division  of  labour,  in  conse- 
quence of  which  it  was  found  economical  to  keep  a  man 
constantly  engaged  at  the  same  kind  of  work,  since  the  more  he 
practised  it  the  quicker  and  more  skilful  he  became.  Thus 
employed,  the  workman  learned  little  or  nothing  of  the  process 
of  the  manufacture  at  whic'h  he  assisted,  or  of  other  departments 
of  the  work  than  the  particular  one  in  which  he  was  eni;aged. 
and  his  only  opportunity  of  acquiring  such  knowledge  was 
out»de  the  workshop  or  factory  in  a  technical  school.  The 
economy  effected  by  the  division  of  labour  led  to  the  exten- 
sion of  the  principle  to  other  industries  than  those  in  which 
machinery  is  largely  employed.  There  are  many  trades  in 
which  manual  skill  is  as  necessary  now  as  ever,  but- even  in 
these  the  methods  of  instruction  prevailing  under  the  old 
system  of  apprenticeship  are  now  almost  obsolete. 

In  many  industries,  including  trades  in  which  machinery  is 
not  as  yet  extensively  employed,  production  on  a  large  scale 
has  Increased  the  demand  for  unskilled  labour, 
numbers  of  hands  being  required  to  prepare  the  work 
to  be  finished  by  a  feW  skilled  artisans.  Rapidity  of 
execution  is  attained 'by  keeping  a  workman  at  the  same  work« 
which  after  a  time  he  succeeds  in  mechanically  periormiog  and 
continues  to  do  until  some  machine  is  invented  to  take  hia 
place.     In  most  trades,  as  formerly  practised,  the  nuster 
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employed  a  few  apprentlcet  wlip  MiUtod  bun  In  his  wodc,'«ail 
who  learnt  from  him  to  undeistand  the  details  o£  their  craft, 
so  that,  when  the  tenn  of  their  apprenticeship  was  over,  they 
were  competent  to  practise  as  journeymen.  But  now  the 
master  frequently  has  neither  time  nor  opportunity  to  instruct 
young  lads,  and  the  old  relation  of  master  land  apprentice  is 
changed  into  that  of  manufacturer  and  workman.  In  conse- 
quence of  these  altered  relations  between  employer  and  em- 
ployed, there  has  arisen  an  acknowledged  want  of  pn^rly 
trained  workmen  in  a  number  of  trades  In  which  skilful  hand 
woik  is  sUIl  needed;  and  in  these  trades  a  demand  has  arisen 
for  technical  schools,  or  some  other  substitute  for  what  was 
formerly  done  by  apprenticeship,  as  a'  means  of  suitably  train- 
ing workmen  and  foremen.  The  ever-increasing  competiUon 
In  production  has  led  to  the  employment,  in  many  trades,  o! 
dmdren  to  do  wcHrk  of  a  mechanicsl  kind  requiring  little  skill; 
but,  whilst  thus  employed,  these  young  people  have  litlleoppor- 
tunity  of  learning  those  parts  of  their  trade  in  which  skill  and 
spedal  knowledge  are  needed;  and  when  they  are  grown  upj 
and  seek  higher  wages,  they  are  dismissed  to  make  room  for 
other  children.  Numbeis  of  young  people  are  thus  thrown 
«pon  the  labour  market,  swelling  the  percentage  of  the  un- 
employed, who  are  competent  to  do  nothing  more  thaa 
children's  work,  and  to  earn  children's  wages,  and  who  know 
no  trade  to  which  they  can  apply  their  hands.  *To  remedy  this, 
by  creating  some  substitute  for  the  old  apprenticeship,  is  one 
of  the  objects  of  a  system  of  technical  education;  though  in 
suitable  trades  an  independent  movement  for  reviving  ap- 
prenticeship (g.v.)  under  improved  conditions  has  also  tnade 
some  way. 

A  complete  system  of  technical  education  shbuld  provide 
the  necessary  instruction  for  the  different  rlasiwa  of  persons 
engaged  in  productive  industry.  It  is  .usual  to  divide  these 
persons  into  three  classes. — (i)  workmen  or  journeymen; 
(2)  foremen  or  overseers;  (3)  managers  or  masters. 

The  industries  in  which  they  a^  employed  may  be  grouped 
under  four  heads: — (i)  those  involving  the  use  of  extensive 
machinery,  such  as  iron  and  steel  manufacture, 
machine-making,  the  texiile  industries,. and  some  of 
the  chemical  tndes;  (a)  those  which  mainly  require 
the  use  of  hand  tools,  as  cabinet-making,  brick-work, 
plumbing,  and  tailoring;  (3)  those  depending  on  artistic  skill, 
as  wood  and  stone  carving,  metal-chasing,  enamelling,  de- 
corative work,  and  Industrie  designing  generally;  (4}  agri- 
culture in  all  its  branches,  and  forestry.  These  industries  will 
be  referred  to  as  manufactures,  handicrafts,  art  industries 
and  agriculture.  The  foregoing  classification  comprises  groups 
which  necessarily,  to  some  extent,  overlap  one  another.  Every 
factory  contains  k  carpenter's  and  smith's  shop,  and  handi- 
craftsmen of  group  (2)  are  required  in  every  manufacturing 
concern.  Whilst  the  industries  in  which  hand  labour  is  ex- 
clusively employed  are  becoming  fewer  and  fewer,  there  are 
many  trades  wMch,  owing  to  the  frequent  invention  of  labour- 
saving  appliances,  are  passing  graduaOly  from  the  class  of 
handicrafts  to  that  of  manufactures.  In  these  trades,  of 
which  watch-  and  dock-making  and  boot-  and  shoe-making 
may  be  taken  as  examples,  there  is  still  a  demand  for  goods 
largely  If  not  entirely  produced  by  hand  work.  In  such  trades, 
owing  to  the  absence  of  facilities  for  instruction  in  the  ordinary 
shops,  there  is  a  want  of  skilled  hand  labour  which  there  is 
an  increasing  difficulty  in  satisfying,  and  to  supply  this  want 
technical  sdiools  of  different  kinds  have  been  established. 
Then,  again,  there  are  many  branchea.of  manufacturing  in- 
dustry which  greatly  depend  for  their  success  upon  the  de- 
signer's art,  and  it  is  necessary  that  the  industrial  designer 
should  possess  a  knowledge  of  the  processes  of  the  manufacture 
in  which  his  designs  will  be  utilized,  as  ^ell  as  of  the  properties 
and  capabilities  of  the  material  to  which  they  will  be  appUed. 
Indeed,  it  is  the  possession  of  this  knowledge  which  mainly 
distinguishes  the  Industrial  designer  from  the  ordinary  artist. 
To  determine  the  best  training  for  such  designers  is  one  of 
the  probleoA  of  technical  education.    There  are  noany  trades^ 


t<io,  in  whkh  the  haadfcwf^fwmi  aiMr  (Iw  deiigntt  shMild  bt 
uiMted.  This  is  the  case  lit  -such  indostriea  as  silversmith'a 
and  goldsmith's  work.  In  these  and  other  trades  tbe  true 
artisan  is  the  artist  and  handicraftsman  combined. 

/In  order  to  vecoocile  some  of  the  different  views  which  aro 
held  as  to  the  objects  ol  technical  education,  it  Is  necessary  to 
keep  in  mind  the  broad  distinction,  above  referxed  to,  jh, 
between  the  conditions  of  production- on  a  large  scale, 
as  in  those  industries  in  which  goods  are  manufac- 
tured  by  the  use  of  extensive  labour-saving  machinery; 
and  In  those  trades  in  whidi  hand  w«xk  h  dil^y  emplo>-ed. 
Much  of  the  diversity  of  opinion  regarding  the  objects  of  tedi- 
nScal  education  is  due  to  the  difiermoe  of  sUndpoint  from  which 
the  problem  is  regaided.  The  voliune  of  the  trade  and  commerce 
of  Britain  depends  mainly  on  the  progress  of  ita  manufacturing 
industries.  It  is  these  which  chiefly  affect  the  caports  and  im- 
ports. The  aim  of  manufacturers  is  to  produce  cheaper  and 
better  goods  than  can  he  pioduoed  by  other  irianufartnreis  at 
home  or  abroad;  and  technical  education  is  valwyUe  to  them,  in 
so  far  as  it  enables  them  to  do  so.  It  also  helps  to  widen  the 
area  of  productive  industry,  and  to  encourage  varieties  of  acttvitx 
which  the  free  and  unfettered  oonditions  of  competition  tend  un- 
duly to  restrict.  On  the  other  hand,  the  artisan  engaged  In  hand 
Industries  looks  to  technical  edueatJoa  lor  setf-hnpravement, 
and. for  the  means  of  acquiring  that  general  knowledge  of  the 
principles  and  practice  of  his  tmde,  whkh  he  is  unabk  to  obtain 
in  the  commercial  shop^  Hence  the  artisan  and  the  manu- 
facturer approach  the  oonstderation  of  the  question  from 
different  sides.  To  the  spinner  or  weaver  who  almost  est- 
dusively  employs  women  to  tend  his  machinery,  or  to  the 
manufacturiog  chemist  whoae  workpeople  are  little  more  than 
labourers  employed  in  carrying  to  and  fro  materials,  Juowinf 
little  or  nothing  of  the  sdentific  prindples  underlying  the  oooh 
pliqited  processes  in  whidi  they  are  cogaged,  the  tefhnlral 
education  of  the  workpeople  may  seem  to  be  a  matter  ci  little 
moment.  What  such  manufacturers  require  are  the  servkea 
of  a  few  skilled  engineers,  artistic  designers  or  sdentific  chemists. 
Ffom  the  manufacturer's  point  of  Tiew,  therefore,  tcrhniml 
instruction  Is  not  so  much  needed  for  the  Mauds  he  enqdoys  is 
his  work  as  for  the  luads  that  direct  it.  But  in  trades  In  which 
machinery  plays  a  subsidiary  part,  tffhniral  teaching  supfdica 
the  place  of  that  instruction  which,  in  Conner  times,  the  master 
gave  to  his  apprentice,  and  the  workman  Is  encouraged  to 
attend  technical  classes  with  a  view  to  acquiring  that  know- 
ledge of  the  theory  and  practice  of  hia  trade,  on  the  acquisition 
of  which  his  individual  suooesa  gkeatly  depends.  In  the  Dormer 
dass  of  Industries,  technical  education  Is  needed  mainly  Cor 
the  training  of  managers;  in  the  latter,  for  the  training  of 
workmen.  Hence  has  arisen  a  double  ciy, — for  the  teaching 
of  art  and  of  the  higher  branchca  of  sdenoe,  with  a  view  tQ 
their  application  to  manufacturing  industry,  and  for  the 
spedaliaed  instr«cti<m  in  drawing,  and  in  the  sdentific  facta 
which  help  to  explain  the  processes  and  methods  connected 
with  the  practice  of  different  crafts  and  trades.  This  double 
cry  has  led  to  the  establishment  of  technical  universities  and 
of  trade  schools. 

Owing  to  the  conditions  under  which  manufacturing  industry 
is  now  carried  on,  it  is  difficult  to  select  competent  loremen 
from  the  rank  and  file  of  the  woikmen.  The  ordinary 
hands  gain  a  very  limited  and  circumscribed  ac-  «■' 
quaintance  with  the  details  ol  the  nwnufacture  in  "^ 
which  they  are  engaged,  and  have  little  opportunity  of 
acquiring  that  general  knowledge  of  various  departments  of 
work,  and  of  the  structure  and  uses  of  the  machinery  em- 
ployeid,  which  is  essential  to  the  foreman  or  overseer.  It  is  in 
evening  technical  classes  that  this  supplementary  instruction, 
Which  it  is  the  workman's  interest  to  acquire  and  the  master's 
to  encourage,  can  be  obtained;  and  it  is  from  the  more  in-* 
telligeut  workmen  who  attend  these  dasses  that  masters  and 
employers  will  select  as  foremen  those  students  who  are  found 
to  possess  the  essential  qualifications.  The  history  of  invention 
shows  how_frequently_iroporunt  improvementa  in  machinery 
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HU  or  mtedtf  in  dtax^o  of  It,  t&d  Aitt 
_  n  •]™dy  ■ddoMd  for  giving  Wthnieil 

tmtructloa  to  penoTu  of  all  gradrs  employtd  Id  mAaufacluriiig 
Jndiutiy.  To  Ibae  Bdvanti^ci  of  tedmiul  educatiOD,  u 
iflectlnfc  tht  workmcB  punudvc*  bi  well  as  Uu  progtcn  of 
the  induiti]'  bx  vhicb  ther  iFs  <ng*ged,  miut  b«  idtied  tbe 
gneral  improvrmmt  m  tbe  clunclcr  of  the  mit  produced, 
icsultiDg  from  the  supciioi  and  bettcr-tiuocd  ^"T*-rAifniT  of 
■base  vho  bftf  e  b«d  the  benefit  of  such  inUiuctioa. 

It  will  be  Men  from  the  foTEgoing  that  ■  conqilBte  irsten 
of  technical  education  must  niBke  provisiao  for  tlie  tnJnlng 

different  bnnches  of  liule  oc  iudualry,  tnd  ilao  foi  tbote  who 
limat  becomiDg  nuntgen  or  OBsIen  or  bewls  id  mumficturing 
firms,  scientific  tdvisers  ot  profosional  engineers.  As  tjclmtoJ 
f^^0i^  educaiian  necessarily  implies  specialized  teaching^  tbe 
ifiTr'— '  i;>'r>iculum  tnd  methoda  of  instiuction  adopted  in 
iiJiiin  tJie  elemestaiy  ud  se>xindu7  gchooli,  where  Rudenu 
'^'  If.  tbelr  prflimioary  training,  Ire  mailers  closely 


ioFle 


id  the 


trend  of  educaiiaiul  opinion  is  in  fsvwu  of  tuodaliDg  the  gene- 
nl  Initniclioa  given  in  (h»e  schoota  wllb  tiK  QJediliied  Inching 
of  tlie  technical  institutions.  Indeed,  it  is  daily  becoming  more 
difficult  to  draw  any  Iiard-and-Iut  line  between  professional 
and  general  education.  It  is  now  uaiveraally  recogniied  ihftt 
ihe  fDUndltloni  of  uchnlnl  ioitiacIiOD  mini  be  laid  In  the 
elementary  and  the  secondary  ichoob,  and  many  of  the  changes 
wbicb  have  been  made  In  (be-  organization  of  those  adioob  lud 
tlwir  oiigio  in  the  requinnieii 

A  short  survey  of  the  methods  adopted 
to  provide  ^he  spedalised  teaching  applicable  (c 
pucauits,  and  of  its  relation  to  the  general  school  system  of 
tbote  (aunlrie*,  will  terve  aa  a  Suing  iatroductioib  to  tlie  con- 
lideration  of  the  legislative  and  other  change*  wkieh  have 
aitl^tt  gradually  been  made  In  the  Btilish  school  system 
*•»*■  with  a  view  to  modem  indusiila]  coniKtioni.  The 
•"'•"••  study  of  loreign  systems  of  education  is  serviceable, 
u  sbowlDg  Ibe  telaiim  of  such  system*  to  the  indus- 
Ifial  needs  of  each  country  and  to  the  genfua  and  charewer 
of  the  people.  In  tbe  organization  ol  technical  education  In 
England,  full  idvanUge  has  been  taken  of  foreign  eipciience, 
although  no  attempt  ha*  been  made  to  imiiue  b»  doieiy 
foreign  methods.  Detafled  informellon  as  Co  what  has  been 
done  abroad  is  found  in  the  published  reports  of  the  several 
Engltsb  commiision*  which  have  been  appointed  to  inquire 
into  the  subject,  and  in  the  valuable  sdies  of  apedal- reports 
issued  from  tbe  Board  ol  Education.  From  these  reports, 
which  show  how  varied  have  been  the  sttemptsto  adapt  school 
training  to  modern  industrial  lequiiements,  ceitain  general 
principle*  may  be  inlerred,  whidi  are  equally  vpUcable  to 
the  conditions  nnder  which  the  liade  and  commerce  of  diflercnl 

These  general  piiudples  nujr  be  briefly  enunciated  as 
fcdlowB:— 

I.  Tie  ednatioD  of  all  persons  who  may  opecl  (0  be  occupied 
Oixml  in  some  form  of  productive  Indtutry  may  be  con- 
rrf<»         udeied  as  cousistinc  of  two  parts,  (d)  genera],  (i) 

1.  The  general  education  is  the  prtUiDinary  training  pro- 
vided in  elementary  and  secondary  schools,  and  the  curriculum 
ol  those  Echools  should  be  varied  so  as  to  have  some  reference 
to  the  future  pursuits  of  the  pupils. 

J.  Tbespeclal  or  supplementtry  instmclion  should  be  adapted 
to  the  requirements  of  different  grades  and  classes  of  woiken, 
and  10  different  Uadcs  ot  occupations  as  practised  in  different 

A  complela  system  of  technical  ednoition  would  aSord 
facilities  of  Itaining  adapted  to  every  kind  and  grade  of  In- 
dustry; but,  Owing  to  the  compleiity  of  the  problem,  such  a 
lystem  Is  nowhere  10  be  found,  la  every  country  tbe  scheipe 
of  ediKUion  and  method  lA  fustfuctton  have  varied  frooi  time 
to  Ume,  as  Ihe  conifitlons  regulating  trade  and  industry  have 


dHUltd.  B«  (MtBt^  In  an  cMttied  coaitiitt,  theeSoT 
been  made  to  provide  a  general  and  specialiied  educi 
adapted  to  different  punulls  for  each  of  these  great  cl 
of  workers;  (1)  operative^  (1)  foremen  and  ovcnesi,(})  ma 


ItJn  blanches  of 

by  ihe  Ci'l°y  and 
of   Kchnofogy. 

'Boacd,  and  the  certllicales  granted  on  the  fesulla  are  recognized 
in  th^  appolnlnicnT  of  teachers.  The  lechnifal  ichooli  in  which 
the«e  daises  are  held  are  under  tbe  direct  control  of  ihe  local  educa- 
tional authorilin,  and  are  largely  supported  by  grants  from  local 
tales.  Year  by  year  a  larger  enare  of  respoostolity  is  being  Ihrnnit 
upon  the  Icpcal  auifaDriries,  with  a  view  10  encouraging  greater 


pTDgTflmme  containing  luggcated  Courses  of  tr 
huDdrtd  trade  wbiecu. 
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Itt  the  ewuiingekMfes  in  acknee,  art  and  technologyt  which  have 
been  establiahea  throughout  the  Uoited  Kingdom,  the  workman  or 
foreman  engaged  in  any  manufacturing  industry  has  the  opportunity, 
bjr  payment  of  a  very  small  fee',  of  studying  art  in  all  its  braiKhet, 
•denoe  theoretioally  and  practiodly,  and  the  technology  of  any 
particular  industry.  Provided  his  early  educatbn  enabin  him  to 
take  advantage  of  this  instruction,  no  better  system  has  been 
suggested  of  enabling  workmeni  whilst  earning  wages  at  an  eariy 
ajje,  to  aa^uire  manual  skill  Jbv  continuous  practice,  and  at  the  same 
Ome  to  gam  a  knowledge  of  the  principles  of  science  connected  with 
their  work  and  explanatory  of  the  processes  of  the  manufactura  in 
which  they  are  engaged. 

For  those  engaged  in  handicraft  trades  this  evening  instruction 
is  equally  valuable,  and  not  only  in  England,  but  equally  in  other 
parts  of  Europe,  there  exist  evening  trade  schoob  in  whkh  the 
workman  is  able  to  supplement 'the  "  sectional "  practice  he  acquire* 
in  the  shop  by  more  general  practice  in  other  branches  of  hb  trade., 
In' Vienna,  for^  example,  and  elsewhere  in  Austria,  there  are  found  - 
pnctical  evening  classes  for  carpenters,  turners,  joiners,  metal< 
workecB  and  others.  Throughout  Europe  schools  for  weaving, 
with  practical  wotk  at  the  loom  and  pattem-deagning,  have  existed 
for  asany  years. 

To  provule  a  training  more  like  the  old  cystem  of  apprentice- 
ihip,  schools  have  been  established  ^in  many  parts  of  Europe  and 
in  the  United  States  which  are  Vnown  as  profesaonal, 
trade  or  apprenticeship  schools  (ficoUs  jltrofessioH^Us, 
icoles  d€s  ap^entis,  Faduckulen)..  The  object  is  to  train 
workmen;  and  the  pupils,  after  completing  their  course  of  instruc- 
tion in  such  a  school,  are  supposed  to  have  learnt  a  trade,  llie 
school  is  the  substitute  for  the  shop.  In  such  a  school  the  pupils 
have  the  advantage  of  being  taught  their  trade  systematically  and 
leisurely,  and  ivoduction  is  made  subsidtary  to  instruction.  Under 
such  an  artificial  system  of  production,  the  pupQ  is  less  likdy  to 
acquire  excellence  dt  workmanship  and  smartness  of  habit  than  in 
the  mercantile  shop,  under  the  strain  of  severe  competition.  More- 
over, the  cost  of  maintenance  of  these  schoob  renders  it  impossible 
to  look  to  them  as  a  general  substitute  for  apprenticeship.  By 
sending  into  the  labour  market,  however,  a  few  highly  trained 
workmen,  who  are  absorbed  in  various  works  and  exert  a  bene- 
ficial influence  on  other  workmen,  these  schoob  serve  a  useful 
purpose.  Schoob  of  thb  kind  have  i)een  tried  with  more  or  less 
success  in  different  countries.  In  Paris  there  is  the  well-known 
Ecole  Diderot  for  the  training  of  mechanics,  fittere,  smiUis,  &c.; 
and  similar  schoob  have  been  established  in  other  parts  of  France. 
For  many  years  a  society  of. Christian  Brethren.has  directed  a  brge 
school  tttuated  in  the  Rue  Vauginird,  Paris,  in  which  different 
trades  are  taught.  All  the  secular  and  gieneral  instruction  b  given 
gratuitously  bv  the  brothers,  and  in  the  several  shops  attached  to 
the  schoolsskllled  workmen  are  employed,  who  instruct  the  pupil 
apprentices,  and  utilize  their  labour.  Thb  cystem  combines  manv 
d  the  advanta^  of  shop  work  and  school  work,  but  it  depends 
financially  for  its  success  upqn  the  religious  spirit  which  actuates 
its  promoters  and  supporters.  The  Artane  school,  near  DuUin,  b 
conducted  on  sdmewoat  similar  principles,  but  b  intended  for  a 
lower  class  of  children.  In  Austria,  particularly  in  the  rural  dis- 
tricts, there  are  numerous  day  schools  tor  the  training  of  carpenters, 
jcnners,  turners,  cabinetmakers,  workers  in  stone  and  marble,  in 
silver  and  other  roctab»  &c.  Schools  of  the  same  class  are  found 
in  Germany,  Italy  and  Holland,  and  schoob  venr  similar  in  char- 
acter have  been  organized  to  a  limited  extent  u  ^ngbnd.  The 
demand  that  called  them  into  existence  in  other  parts  of  Europe 
and  in  America  has  been  felt  in  the  United  Kinedom.  The  dim- 
culty_  of  securing  for  apprentices  in  a  commercbl  shop  svstematic 
training  in  handicraft  has  led  to  the  establishment  of  a  lew  trade 
schools  which  receive  children  from  the  elementary  school' about 
the  ase  of  thirteen  for  a  three  years'  course  of  instruction.  In  these 
schools  the  time  is  about  equally  divided  between  ordinary  school 
subjects  and  the  practice.of  some  handicraft,  such  as  cabinet-making, 
upholstery,  waistcoat-making,  millinery,  parents  are  encouraged 
to  allow  their  children  to  receive  thb  further  education  by  the 
offer  of  free  teaching  and  maintenance  grants.  Such  schoob,  how-  . 
eYer,  must  be  regarded  as  educational  experimenta,  to  be  superseded 
if  found  necessary  by  reason  of  changes  in  the  conditions  under 
wliieh  the  trade  is  practised.  Any  system  of  technical  education, 
however,  should  be  sufficiently  elasuc  to  permit  of  such  experi- 
ments and  of  the  introduction  of  types  of  Instruction  to  meet  special 
and  even  temporary  needs.  ^  It  b  only  in  certain  cases  that  appren- 
ticcdui>  schoob  can  be  said  to  answer  satisfactorily  the  purpose 
for  which  they  have  been  established.  Where  a  new  industry,' 
especially  in  rural  dbtricts,  has  to  be  created;  where'  decaying 
industries  need  to  be  revived;  where  machinery  is  superseding 
hand  work,  and,  owing  to  the  demands  for  ordinary  hands,  there  is 
a  dearth  of  skilled,  workmen ;  where  through  the  effects  of  compe- 
tition and  other  causes  the  trade  b  earned  on  under  conditions 
ia  which  competent  workmen  cannqt  be  properly  trained  in  the 
ordinary  shop. — in  these  cases,  and  in  various  art  industries,  an 
apprenticeship  school  may  prove  to  be  the  best  means  of  train- 
ing workmen  and  of  advancing  particular  trades.  Generally, 
an  apprenticeship  school  should  lie  looked  upon  a*  a  temporary 


expedient,  aa  a  fors  of  relief  i^tfdM  at  tte  birch  of  a  new  tedMtry 
or  to  meet  some  ^iccial  conditions  under  which  n  trade  is  practiaea. 
The  proper  traininf  school  for  workmen  b  the  factory  or  sbopw 

In  the  United  States  there  are  only  a  few  schoob  which  have 
been  spedally  organized  with  a  view  to  the  training  of  workmen 
for  special  trades.  The  lina  beiwaeu  technical  and  genaral  educa- 
tion la  not  very,  dearly  defined  in  any  of  the  sutes'  schools.  It 
b  also  difficult  io  give  any  such  general  review  of  the  system  of 
education  in  America  as  can  be  presented  in  connexion  with  France 
or  Gqtnany  or  Italy,  owing  to  the  .fact  that  each  separate  state 
has  its  own  organfiation,  over  which  the  Federal  ||overanient 
eaerases  no  direct  controL  Jn  none,  of  the  states  is  technical 
education  differentiated  by  class  distinctions  to  the  nine  eicLent  as 
in  continental  countries.  The  ambition  of  every  workman  b  to 
become  a  master,  and  this  general  ambition  gives  rise  to  an 
enthusiasm  for  education  among  all  classes,  which  does  not  exbt 
to  the  saiae  estteat  in  any  otlier  country,  in  the  United  Slates 
are  fouhd  evening  tfrhniral  schoob  and  schoob  of  design  for  those 
who  have  passed  from  the  common  schoob  into  commercbl  work: 
but  tlie  denre  for  further  instruction  is  so  marked  that  many  ot 
those  wha  have  received  only  aa  elementary  sdacation  endeavour, 
by  worldag  during  the  vacatsoos^  or  by  other  means,  to  save  enough 
money  to  attend  the  higher  tfrhniral  schools,  and  so  acquire  the 
necessary  skill  and  knowledge  to  improve  their  position  in  the  factory 
or  workshop. 

a.  FsriMma.— The  foreman  must  ba  familiar  with  the  various 
branches  of  work  he  b  to  overlook;  and  the  training  which  tha 
workman  receives  in  the  factory  or  shop  affords  him  but 
scanty  opportunities  of  obtiining  thb  general  knowledge* 
The  foreman  needs  also  a  generally  superior  education. 
How  then  are  foremen  to  be  trained  ?  The  problem  is 
somewhat  easier  than  that  of  tzaining  .workmen,  because  the  sumber 
required  b  fewer.  The  variety  of  schoob  in  Europe  devoted  to  Uua 
purpose  is  very  great.  There  are  three  dbtinct  ways  in  which  foremen 
are  Deing  trdnra. 

(a)  The  evening  technical  classes  in  Britain  and  on  tiie  continent 
offer  to  ambitioua  workmen  an  opportunity  of  acqiujua  a  kaoar- 
ledge  of  other  departmenu  of  the  trade  than  those  in  wwch^hcy 
are  engaged,  as  well  as  of  the  scientific  principles  underlying  their 
work.  These  classes  serve  the  double  purpose  of  improving  the 
workpeople  and  of  affording  a  means  of  diaoovering  those  wim  ara 
best  fitted  to  occupy  higher  posts. 

(fr)  Special  schoiob  have  been  established  for  the  training  of  fore- 
men. There  are  many  schoob  of  this  kind  in  which  selected  boys 
are  received  after  leaving  the  higher  elementary  or  secondary  school. 
The  best  known  are  those  at  ChUons,  Aix,  Nevers,  Anders  and 
Ulle  in  France.  Thew  achods  are  intended  for  the  ttaaung  of 
foremen  in  engineering  tradea.  They  aia  state  institutions,  in  which 
practical  mechanical  work  in  the  shops  b  supplemented  by  theo- 
retical instruction.  The  first  of  these  schools  was  founded  m  i8p3. 
The  course  lasts  three  years,  and  the  students  spend  from  sis  to 
seven  hours  a  day  in  the  worlcshopk  and  are  trained  as  fittara, 
founders,  smiths  and  pattern-makers..  As  in  all  audi  achoob, 
saleable  goods  are  produced,  but,  as  production  b  subordinated 
to  instruction,  the  school  does  not  bind  itself  to  deliver  work  at  a 
given  date,  and  therefore  does  not  compete  with  any  manufacturing 
establishment.  The  students  on  leaving  these  schoob  are  com- 
petent at  Qooa  to  undertake  the  duties  of  foremea  and  dcaug^ts- 
men.  At  Komotau,  Steyr,  Klafenfurt.  Ferlach  and  many  other 
pbces  schools  have  been  established  on  somewhat  nmiu^  prin- 
ciples. In  Germany  there  are  special  schools  for  the  trainii^  of 
foremen  in  the  building  trade,  which  are  chiefly  freouented  in  the 
winter,  and  oumecous  schoob  are  found  in  all  pacts  al  the  ccauineat 
for  the  training  of  weavers.  At  Winterthur  in  Switzerland  a  fchool 
has  been  established  the  main  purpose  of  which  b  the  tralmng  of 
foremen.  In  Italy  there  are  numerous  technical  institutes,  the 
obifct  of  which  b  to  train  young^men  for  intermedbte  poAs  ia 
industrial  works.  In  London,  the  Finsbury  technical  ooUege  of  tha 
City  and  Guikb  of  London  Institute  has  a  day  department,  the 
main  purpose  of  which  b  the  training  of  youths  a«  foremen,  works 
managers,  Ac.:  but  in  this -school  the  character  of  the  instruction 
devbtes  considerably  from  that  given  in  French  schools,  and  aims 
rather  at  preparing  yoaths  to  learn,  than  at  teadiing  them  their  Oade. 

(c)  A  third  method  adopted  for  the  training  of  foremen  is  by 
encouraging  selected  children  of  the  ordinary  elementary  schoob  to 
continue  their  education  in  schools  of  a'  higher  grade  of  a  technical 
character.  It  b  thought  that,  by  developfaig  to  a  highar  degree 
the  iatdligMice  and  akal  of  those  children  a^o  ahow  tpdtndt  for 
scientific  and  practical  work,  they  will  be  able,  when  they  enter 
the  shop,  to  learn  their  trade  more  quickly  and  more  thoroughly, 
and  to  acquire  that  general  knowledge  of  their  work,  and  to  eimibit 
those  specbl  aptitudes,  which  may  qualify  them  for  the  position 
of  foreman  or  oyt/seef.  The  education  givaa  ia  th^ae  schools, 
although  having  some  bias  towards  the  future  career  of  the  pupil, 
is  disciplinary  in  character,  and  connsts  of  the  subjects  of  pnmary 
instruction  further  pursued,--of  drawing,  modelling,  science, 
mathcmatios  and  manual  caereiaes.  The  currlcnlum  is  varied 
according  to  local  requirements,  the  lachnoloty  of  the  staple  in- 
^ '     ibrmi^g  in  many  cases  part  of  the  iastnictioa.    '^    "^ 
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7m  Vthmfky  Collytab  Brwtol:  AnucraoK  CMtga,  Newcaette-on- 
yoe;  noA  the  uoivenity  ooUcges  at  Nottiaghain,  Reading  and 
Southampton. 

The  UnivenltY  of  Cambridge  has  a  school  of  engineering  with 
wtU-«quippcd  laboratoriet  for  the  teaching  of  pure  and  applied 
•denoaa.  Tha  uoiveraitaea  of  Edinbufgh  and  Glaagow  recognised 
at  an  early  date,  as  part  of  a  univcrstty  course,  the  teaching  of 
•denca  in  its  application  to  engineering;  and  at  Univcr«ty  College. 
Dundee,  there  u  a  good  school  for  the  teaching  of  the  technology  ot 
spinning  and  tpeevin^,  move  partkolaiiy  with  nefereace  to  the  inasu- 
Cacture  of  jute  and  Iinea: 

In  London,  University  College  and  King's  College  fulfilled  for  many 
years  the  function  of  a  university  and  technical  nigh  school.  Soon 
..^  after  the  reorganization  of  the  University  of  London  m 
'**^f~^  1901,  by  which  that  institution  was  chained  fron  aa 
!T*]'y*^  etamiaing  body  into  a  teaching  univefsity,  Univenity 
^  Coue^and  King's  CoUese,  which  were  named  in  thecharter 

aa  schools  of  the  university,  transierrcd  their  funds,  buildings,  &c., 
to  the  university  and  became  incorporated  therein.  Tlw  East 
Loodoa  CoUese,  orkinally  (bunded  as  a  technical  school  in  coaaexion 
with  the  People's  Palace  at  Mile  Ead.  was  admitted  in  1907  as  a 
school  of  the  university*  and  under  the  statutes  of  the  university 
certain  teachers  in  the  polytechnic  institutes  became  recognized 
teachers,  and  their  students  were  admitted  to  graduation  as  internal 
stadeata.  Most  of  the  students  so  adnatted  graduate  in  the  faculty 
of  eneineeriaK.  For  several  years  k  was  apparent  that  the  work  of 
the  City  Guilds  Central  College  and  that  of  the  Royal  College  of 
Science  and  School  of  Mines  overlai^ped  to  some  extent,  and  that 
the  teaching  in  each  separate  institution  was  incomplete  and  needed 
CO  be  supplemented  by  that  provided  in  the  others.  A  departmental 
committee  was  acoordtagly  appointed  by  the  president  of  the  Board 
of  Education  in  the  year  1904  to  considor  the  working  of  the  govern- 
ment College  of  Science  and  the  School  of  Mines  and  their  relation  to 
other  rimilar  schools,  and  as  a  result  of  the  report  of  that  committee, 
pubKshed  In  1906,  a  charter  of  incorporation  was  granted  in  1907  to 
a  new  instituttoa  under  the  name  of  the  Imperial  College  of  Science 
aad  Technology,  in  which  the  teaching  given  in  the  tnree  schools 
would  be  co-orainated  under  a  new  governing  body^  consisting  of 
members  appointed  by  the  Crown,  the  Boara  of  Educatbn,  the 
City  and  Guilds  of  London  Institute,  the  Univeraity  of  London  and 
the  principal  engineerinff  sodetiea,  with  power  to  negotiate  with  the 
univeraity  for  the  transier  to  the  new  institution  of  the  engineering 
departments  of  University  College  and  of  King's  College.  The 
Exhibition  Commisttoners  of  1851  agreed  to  grant  unoccu{Med  sites 
of  land  at  South  Kensington  for  the  extension  of,  and  the  addition 
of  aew  deiiartnieata  to^  the  existing  colleges,  and  large  annual 
eadowmeats  were  promised  by  the  government  and  the  London 
County  Council  in  addition  to  sums  of  money  from  private  sources. 
The  new  Imperial  College  of  Science  and  Technology  is  constituted 
by  charter  a  school  of  the  university,  and  is  iateaded  to  provide  the 
highest  instruction  ia  engineering  and  applied  science^  with  facilities 
for  advanced  research  work.  The  scheme  was  intended,  when- 
complete,  to  supply  the  metropolis  with  a  technical  school  of  the 


highest  grade,  similar  to  some  extent  to  the  well-known  institutions 
in  Beriin  (ChartottenburEp  end  Massachusetts,  but  adapted  to  the 
tptaai  industrial  needs  of  the  British  empire. 

Lepslathi  Enaclmenis. — ^The  state  organixation  of  technical 
education  in  the  United  Kingdom  is  mainly  the  result  of  enact- 
AMs  ments  passed  in  and  after  the  year  1890.  Before 
enpuAv  that  date,  however,  as  early,  as  1877,  the  Livery 
iKJhfflfcs/  ^iBP*^>^^cs  of  London,  with  a  view  to  fulfilling  the 
iiftitsffca  purposes  for  which  by  chatter  they  were  originally 
Is  c/tfKstf  incorporated,  began  to  consider  how  best  they  could 
CJ^fisA.  initiate  a  national  scheme  of  technical  education, 
for  which,  owing  to  the  depression  of  trade  and  the 
changed  conditions  undex  which  British  industries  vere  con- 
ducted, a  strong  demand  had  arisen.  They  consulted  leading 
oianufactttrers  aad  some  of  the  best-known  scientific  autho- 
rities, and  in  1880  an  association  was  formed  of  the  City  corpora- 
tion and  some  of  the  wealthier  City  companies  under  the  name 
of  the  City  and  Guilds  of  London  histitute  for  the  advancement 
of  technical  education^  The  scheme  of  the  institute  was  to 
establish  a  central  instttutloa  at  South  Kensington,  somewhat 
00  the  lines  of  the  high  schools  of  Gemany,  and  ono  or  mora 
technical  schools  of  intermediate  giade  in  London,  and  to 
encourage  by  means  of  grants  of  money  and  by  cxaminatkms 
for  certificates  technical  classes  and  txado  schools  in  di£Ferent 
f»aita  of  the  United  Kingdom.  In  March  1880,  an  organiang 
director  and  secretory  was  appointed  to  develop  and  give 
effect  to  the  sdieme.  As  indicadng  the  importance  of  the 
movement  Kfaig  Ed^krard  VII.,  then  prince  of  Wales,  accepted 
tile  office  of  preskknt  of  the  institute,  which  thoa  led  the  way 
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to  the  establishment,  under  the- direction  of  the  government 
and  under  the  control  of  local  authorities,  of  a  na»ift«|]  system 
of  technical  education.  The'Sncoessive  steps  by  which  ^^^^  . 
the  system  waa  evolved,  and  how  it  was  gradually  gj^j^Z 
incorporated  into  the  general  scheme  of  education, 
are  matten  of  interest  in  the  history  of  education. 
A  definition  of  "  t/erhniral  instruction  "  applicable  to 
the  wied  teaching  of  the  United  Kingdom  was,  in  the  first  in- 
stance, fijDcd  by  act  of  parliament.  The  term  included  instructwn 
in  science,  art,  and  technOkigy,  and  a^  in  manual  training; 
and  by  "  technology  "  was  understood  the  practical  application 
of  different  kinds  of  knowledge  to  a  particular  trade,  or  industry, 
or  emplo3mient. 

The  progress  <rf..  technical  education  was  very  much  helped 
by  the  formation  of  the  "  National  Association  for  the  Promo- 
tion c<  Technical  Education,"  which  was  inaugurated  at  a 
meeting  held  on  the  sst  of  July  1887  and  dissolved  ^n* 
when.its  objects  had  been  fulfilled,  in -June  1907,  after  NaUmat 
twenty  yearv  of  useful  work.  The  general  objects  ^smcsI^ 
of  the  aasodatwn  were  to  promote  and  watch  legi»-  "*** 
lation,  to  qiread  information,  aAd  to  discuss  and  assist  in  giving 
effect  to  the  recoounendatioos  of  royal  commissions  appointed 
to  inquire  into  educational  methods  and  organization.  To  its 
activity  the  development  qt  technical  edncation  in  England 
had  been  largely  due.  The  first  legislative  effort  to  give  effect 
to  the  recommendations  of  the  Royai  Commission  on  Technical; 
Instruction,  whose  report  was  published  in  18847  ^ras  a  bill 
introduced  into  parliament  in  July  1887.  The  purpose  of  this 
bill  was  to  enable  school  boards  and  local  authorities  to  provide 
out  of  the  rates  technical  schools,  or  to  contribute  to  their 
support.  A  special  provision  of  the  bill  was  that  a  poll  might 
be  demanded  by  fifty  ratepayers  before  any  action  could  be 
taken  under  the  powers  it  conferred.  Technical  instruction 
was  so  defined  as  to  Include  subjects  aided  or  sanctioned  by 
the  Science  and  Art  Department.  The  hiU  was  read  a  second 
time  on  9th  of  August  1887,  but  never  reached  the  committee 
stage.  In  the  following  March  a  new  bill  was  introduced  on 
behalf  of  the  "  Matk)nal  Association.*'  It  empowered  school 
bovds  to  provide  technical  instruction  in  schools  under  their 
management,  and  to  contribute  to  the  nuuntenance  of  higher 
technical  institutes.  The  definition  of  technical  instnictkin 
was  widened  so  as  to  include  the  use  of  tools,  commercial 
subjects,  modem  languages,  and  any  subjects  sanctioned  jointly 
by  the  Education  Department  at  Whitehall  and  the  Science 
and  Art  Department  at  South  Kensington,  which  at  that  time 
were  practically  separate  government  departments.  The  bill 
gave  very  extensive  powet^  to  school  boards.  It  was  with' 
drawn  without  a  second  reading,  in  view  of  the  avowed  inten- 
tion of  the  government  to  deal  with  the  subject.  On  the 
17th  of  May  18S8  the  government  bill  was  introduced.  It 
contained  several  new  features  which  pointed  in  the  direction 
of  subsequent  legislation.  Whilst  school  boards  were  again 
empowered  to  provide  technical  instruction  in  their 
own  schools,  they  were  also  required,  under  certain 
conditions,  to  aid  in  the  supply  of  technical  and  manual 
training  in  voluntary  schools.  At  the  same  time  the  local 
control  of  secondary  technical  instruction  was  placed  in  the 
hands  of  a  separate  authority,  viz.,  the  "  authority  empowered 
to  cany  out  the  Public  Libraries  Acts."  Ad<titional  rates, 
limited  in  each  case  to  id.  in  the  £,  mi^t  be  levied.  The 
bill  bristled  with  difficulties.  It  umed  at  placing  the  voluntaiy 
schools,  as  regards  technical  instruction,  under  the  control  of 
school  boards,  but  set  up  a  new  authority  for  the  control  of 
technical  instruction  higher  than  elementary.  There  was  a 
growing  belief,  however,  that  school  boards  were  not  the  mosi 
suitable  bodies  for  the  direction  or  control  of  technical  education* 
This  belief  arose  from  the  difficulty  of  devising  means  for 
securing  equal  advantages  to  both  classes  of  clemcnthry  schoola» 
and  from  the  general  unwillingness  to  extend  school  bosrd 
authority  beyond  the  Hmits  of  dementary  histruction. 
_  No  reference  was  nude  to  technical  education  in  the  Queen's 
Speech  in  opening  the  parliamentary  session  of  1889,  but  the 
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subject  had  been  fully  discussed  during  the  recess.  The  diffi- 
culties in  the  way  of  legislation  on  the  lines  previously  attempted 
were  now  dearly  understood,  and  it  was  recognized  that  separate 
and  distinct  measures  would  have  to  be  adopted  for  providing 
technical  instruction  in  elementary  schools  and  in  schools  of  a 
higher  grade.  During  the  year  1889  three  bills  wereintroduced 
by  private  members.  Two  only  of  these  bills  were  considered: 
the  one  dealing  with  elementary  education,  and  enabling  school 
boards  to  give  technical  teaching  in  schools  under  their  manage- 
ment; the  other  enabling  local  authorities  to  establish  or  con- 
tribute to  technical  schools  and  classes.  The  former  bill  was 
fully  discussed,  but  in  the  absence  of  any  practical  settlement 
of  the  voluntary  school  difficulty  the  government  withdrew  its 
support,  and  the  bill  was  dropped.  About  this  time  the  passing 
of  another  legislative  measure  helped  very  considerably  towards 
the  solution  of  the  difficulty.  The  Local  Government  bill, 
which  became  law  in  1888,  enacted  that  *'  a  council  shall  be 
established  in  every  administrative  county  . . .  and  be  entrusted 
with  the  management  of  the  administrative  and  financial  busi- 
ness of  that  rounty."  A  number  of  new  representative  bodies 
£^g^  known  as  county  councils  were  thus  created,  with 
Oovwrn^  powers  similar  in  diaracter  to  those  possessed  by 
4iM<Acc  the  old  boroughs.  To  these  newly  constituted 
'"^  bodies  were  transferred  all  business  previously  con- 

ducted by  the  quarter  sessions.  The  act  conferred  similar 
powers  on  certain  boroughs,  according  to  their  population, 
which  were  known  as  county  boroughs.  By  utilizing  thoe 
county  municipal  bodies  for  educational  purposes  the  necessity 
of  entrusting  technical  instruction  to  school  boards  was  avoided; 
and  accordingly,  on  the  24th  of  July  1889,  the  government 
introduced  into  the  House  of  Commons  a  bill  conferring  upon 
county  and  county  borough  councils,  and  also  upon  urban 
sanitary  authorities,  the  power  to  levy  a  rate  not  exceeding 
id.  in  the  £  for  the  purpose  of  promoting  technical  and  manual 
instruction  in  their  district.  This  bill  met  with  serious  (^posi- 
tion from  school  board  authorities  and  their  friends,  who 
resented  the  limitations  it  imposed  on  their  educational  aspira- 
tions; but  the  government  was  resolved  to  pass  it,  and  after 
much  obstruction  it  became  law  on  the  i9lh  of  August  1889, 
having  passed  through  all  its  stages  in  the  House  of  Lords  in 
a  sing^  sitting.  The  bill  marked  an  epoch  in  the  history  of 
education,  being  the  first  legislative  enactment  dealing  with 
technical  instruction  in  England. 
The  act  (Technical  Instruction  Act,  1889)  provided  that: 

The  expression  "  technical  instruction  *'  shall  mean  instruction 
In  the  principles  of  science  and  art  applicable  to  industries,  and 
in  the  ap(4ication  of  special  branches  of  science  and  art  to  specific 
industries  or  emplovment^  It  shall  not  include  teaching  the 
practice  of  anv  trade  or  industry  or  employment,  but,  save  as 
aforesaid,  shall  include  instruction  in  the  branches  of  science  and 
art  with  respect  to  which  grants  are  for  the  time  being  made  by 
the  pepartment  of  Science  and  Art,  and  any  other  form  of  instruc- 
tion (including  modern  languages  and  commercial  and  agricultural 
subjects),  which  may  for  the  time  being  be  sanctioned  by  that 
department  by  a  minute  laid  before  parliament,  and  made  on  the 
representation  of  a  local  authority  that  such  a  form  of  instruction 
ia  required  by  the  circumstances  (X  its  district. 

Although  at  first  received  with  no  great  favour,  the  act 
proved  useful^  and  is  important  as  representing  the,  outcome 
of  a  number  of  abortive  attempts  at  legislation,  occupying 
three  years,  and  intended  to  give  practical  effect  to  some  of 
the  recommendations  of  the  Royal  Commission  of  1884.  The 
act  definitely  settled  the  question  as  to  the  local  authority 
for  technical  instruction,  and  decided  it  against  the  scho<^ 
board.  It  contained  no  provision,  however,  for  the  supply 
of  technical  instruction  to  children  in  either  voluntary  or  board 
schools,  and  even  expressly  excluded  from  any  share  in  its 
benefits  all  scholars  receiving  instruction  in  the  obligatory  or 
standard  subjects.  A  way  was  soon  found,  however,  of  pro- 
viding for  technical  instruction  in  dementary  schools  without 
any  fresh  act  of  pariiament,  and  tho  difficulty  of  reconciling 
the  interests  of  voluntary  and  board  schools,  which  had  im- 
peded previous  attempts  at.legislation»  was  thus  avoided. 


Early  in  1886  the  SchodI  Board  for  London,  finding  that  it 
was  unable  to  expend  on  technical  instruction  any  part  of  the 
school  board  rate,  applied  to  the  City  and  Guilds  cj 
London  Institute  for  finandil  help.    The  application     sdiooT 
was  favourably  received,  and  hi  the  following  year  a     Bti4 
joint-committee  was  formed,  consisting  of  represen- 
tatives of  the  Board,  of  the  Institute  and  of  the 
Drapers'  Company.    With  the  funds  supplied,  by  the 
Company  and  the  Institute  the  committee  were  enabled  to 
try  some  interesting  educational  experiments.    Six  centres  for 
workshop  instruction  were  equipped,  and  children  were  received 
into  the  classes  from  voluntary  and  board  school.       A  scheme 
of  instruction  was  prepared  with  the  object  of  bringing  into 
prominence  the  disciplinary  character  of  the  teaching,  and  of 
distinguishing  it  from  the  rule-of-thumb  methods  adopted  in 
the  workshop  of  commerce;  and  the  experience  of  foreign 
schools,  especially  those  in  Trance,  was  utilized.    The  fears  of 
trade  unions  lest  the  action  of  the  school  board  would  have 
the  effect  of  increasing  the  number  of  trade  carpenters  were 
minimized,  and  the  real  value  of  manual  training  as  a  part  d 
general  education  was  for   the  first  tinie   illustrated.    The 
experiment  proved  so  successful  that  H.M.  inspectors  reported 
most  favourably  on  the  usefulness  of  the  teaching,  and  on  the 
value  of  the  instruction  in  improving  the  general  intelligence 
of  the  pupils,  and  particulariy  in  rendering  them  more  skilful 
and  observant.    Indeed,  it  was  found  that  their  progress  in 
ordinary  school  studies  was  quickened  by  the  practical  training 
of  the  shop.    As  the  result  of  these  experiments  the  "  use  of 
tools  "  was  recognised  in  the  government  code  of  1890  as  a 
subject  of  school  instruction  on  which  grants  were  to  be  paid, 
and  towards  the  cost  of  which  the  school  board  rate  was  applic- 
able.   Later,  following  further  experiments  by  the  joint-com- 
mittee, laundry-work  and  housewifery  were  included  in  the 
curriculum,  and  the  problem  of  introducing  so-called  technical 
teaching  into  elementary  schools  was  solved  without  any  special 
legislation.    Since  1890  manual  training  has  formed  a  part  of 
the  elementary  school  system.    The  instruction  includes  the 
use  of  wood-working  and  metal-working  tools,  but  stops  short 
cf  teaching  any  particular  trade,  and  is  thus  differentiated 
from  the  teaching  given  in  the  municipal  schools  of  Paris. 
The  new  code  also  provided  for  a  more  rational  system  of 
object-lessons  and  of  rudimentary  science  teaching,  encouraging 
practical  exercises  and  experiments  to  be  worked  by  the  pupils 
themselves.     The  joint-committee  having  completed  its  work, 
ceased  to  exist  in  1900. 

The  act  of  1889  and  the  code  of  1890  enabled  local  authorities 
and  school  boards  to  provide  out  of  the  rates  technical  instruc- 
tion for  the  working  classes.  The  rate  available  under  the 
act  was  limited  to  one  penny  in  the  pound,  and  very  graduallyi 
and  with  some  hesitation,  certain  local  authorities  put  the  act 
in  force.  The  motive  power  required  for  promoting  technical 
instruction,  other  than  that  in  elementary  schoob,  was,  how- 
ever, still  wanting,  and  might  have  remained  so  for  some  time 
longer  If  it  had  not  been  for  the  accident  that  in  the  following 
year,  during  the  discussion  in  pariiament  of  the  question  of 
compensation  rdating  to  public-houses,  the  residue  of  the  beer 
and  spirit  duty  was  found  to  be  unappropriated,  and  waft 
allocated  to  county  and  county  borough  councUs  and  made 
available  for  the  purposes  of  technkal  education.  The  Local 
Taxation  (Customs  and  Excise)  Act,  Which  became  law  on  thft 
1 8th  of  August  1890,  was  "  an  act  for  the  distribution  i^cal 
and  applicatkm  of  certain  duties  of  customs  and  Tnattnm 
exdse,"  and  it  provided  that  the  residue  of  the  ^^199$, 
English  share  of  these  duties  should  be  distributed  between 
county  and  oouiUy  borough  funds,  and  made  applicable 
"for  the  purposes  of  technical  education  within  the  mean* 
mg  of  the  Technical  Instruction  Act,  1889."  By  the  express 
terms  of  this  act  this  disposition  of  the  residue,  which  then 
amounted  to  £743.000  for  England  and  Wales,  ^na  revocable 
by  parliament,  and  the  allocation  of  the  fund  to  education 
was  left  to  the  discretion  of  the  local  authorities.  The  grant 
was  not  generally  rcgnrdfid  as  permancnli  and  leca) 
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gnthoritlei  hesit&ted  to  commit  themselves  to  aoy  definite  educa- 
tional schemes.  Indeed,  it  wu  seriously  doubted  whether  such  a 
windfall  was  Ukely  to  be  made  a  permanent  annual  contribution 
from  the  state  to  the  purposes  of  technical  education.  But 
gradually  small  sums  were  provisionally  voted  in  aid  of  existing 
schools;  and  when  the  then  Chancellor  of  the  Exchequer 
declared  that,  il  the  "  whisky  "  money  (as  it  was  commonly 
called)  were  found  to  be  well  and  carefully  expended,  no  future 
Chancellor  would  be  able  to  divert  it  to  any  other  purpose, 
local  authorities  began  to  consider  how  the  money  that  had 
fallen  into  their  hands  might  be  best  employed  to  meet  local 
educational  needs.  Special  committees  were  accordingly 
formed,  consisting  in  many  cases  not  only  of  mem^rs  d  the 
county  or  county  borough  council,  but  also  of  other  persons 
j^cAtttal  vecaed  in  educational  matters,  to  whom  the  prepara- 
ta*trv^  tion  of  schemes  of  instruction  suitable  to  the  several 
dMoooN  districts  was  referred.  The  committees  so  con- 
mMmb.  stituted,  known  as  technical  instruction  committees, 
vere  established  in  diflferent  parts  of  the  country,  and  to  these 
bodies  was  delegated,  subject  to  periodic  reports  to  the  council, 
the  responsibility  of  dealing  with  the  moneys  at  their  disposal. 
The  technical  instruction  committees  proceeded  in  nearly  all 
cases  to  elect  as  secretary  a  gentkroan  of  scholariy  attainments 
and  educational  experience,  capable  of  advising  as  to  the 
OKgaauiatton  of  schools  and  dasses  in  accordance  with  the  terms 
of  the  act  and  the  special  requirements  of  the  district.  As  a 
result  of  the  acts  of  1889  and  1890  local  educational  authorities 
altogether  distinct  from  school  boards  came  into  existence, 
each  with  an  organizing  secretary  acting  as  educational  officer 
for  the  district.  The  creation  of  these  ^ucational  authorities, 
with  functions,  however,  limited  to  technical  instruction,  marks 
the  most  important  step  in  the  organization  of  education 
since  the  establishment  of  school  boards. 

By  special  minutes  of  the  Science  and  Art  Department 
new  subiects  were  from  time  to  time  included  under  the  term 
"  technical,*'  and  the  definition  of  technical  education 
was  gradually  widened.  Among  the  subjects  first 
added  to  the  list  were  those  included  in  the  "  programme 
of  technological  examinations"  of  the  Qty  and  GuQds  of 
London  Institute,  and  the  teaching  of  technology,  as  distinct 
from  science,  was  thus  for  the  first  time  officially  recognized 
and  aided  by  grants  from  public  funds.  .  Later,  commercial 
subjects  and  modern  languages,  the  theory  and  practice  of 
agriculture,  and  the  arts  and  crafts  underlying  various  cottage 
industries  were  accepted  as  branches  of  technical  instruction; 
and  whilst,  on  the  one  hand,  the  definition  was  so  widened  as 
to  include  nearly  all  that  is  comprised  in  the  curriculum  of  a 
secondary  school,  the  teaching  of  certain  technological  subjects 
approached  so  near  to  trade  teaching  that  the  provision  ex- 
clMding  "  the  practice  of  any  trade  or  industry  or  employment  ^*. 
from  the  teaching  sanaioned  by  the  act  appeared  likely  to 
be  overlooked.  Practical  instruction  in  engineering,  weaving, 
printing,  photography,  plumbing,  carpentry,  brickwork,  book- 
binding and  other  subjects  was  encouraged  by  the  City  and 
Guilds  Institute,  acting  as  a  central  authority  f<Mr  education  of 
a  distinctly  technological  character;  but  notwithstanding  the 
continued  increase  in  the  number  of  practical  classes  in  different 
branches  of  technology,  the  teaching  of  tecbnobgy  as  distinct 
from  that  of  science  and  art  xecetved  at  this  time  no  direct 
support  by  means  of  jg^ants  in' aid  from  the  state.  Under 
the  new  conditions,  however,  of  assessing  the  government 
grant,  introduced  into  the  Directory  of  1901-03,  instruction 
in  technology  received  some  form,  of  recognition. 

The  county  of  London  remained  for  some  time  behind  other 
counties  in  utilizing  the  provisions  to  the  Technical  Instruction 
Act  of  1889,  by  devoting  to  educational  purposes  the 
funds  placed  at  iu  di^osal  by  the  Local  Taxation 
(Customs  and  Excise)  Act,  1890.  The  funds  applic- 
able to  London,  which  in  the  first  instance  amounted  to 
about  £163,000,  but  soon  reached  a  total  of  about  £aoo,ooo, 
were  wholly  employed  for  a  period  of  two  yeai>  in  relief  of  the 
fate».    The  waMi  el  London  tptre  not  at  fint  undentood; 


and  it  was  thought  that  sufficient  funds  for  educational  purposes 
nught  be  obtained  from  other  sources.  A  scheme  for  the 
utilization  of  a  fairly  large  income  arising  from  the  City  parochial 
diarities  had  been  under  the  consideration  of  the  Charity 
Commissioners.  It  was  first  published  in  t888,  and,  after 
some  discussion  and  modification,  was  sanctioned  by  parlia- 
ment. According  to  that  scheme  a  capital  sum  of  about 
£150,000,  supplemented  by  a  like  amount  obtained  from  the 
City  companies  and  Other  sources,  was  made  available  for  the 
building  of  technical  and  recreative  institutions  for  the  poorer 
classes  of  the  working  population  of  London,  similar  to  the' 
Polytechnic  in  Regent  Street  and  the  People's  Palace  in  Mile 
End  Road.  The  scheme  created  a  ceiltral  governing  body  for 
the  general  supervision  of  these  institutions,  and  placed  at  its 
di^KKsal  an  income  of  about  £50,000  available  for  educational 
purposes,  which,  with  the  falling-in  of  leases,  was  certain  to 
increase.  Provision  for  the  eddowment  of  eight  polytechnics 
and  of  other  educational  institutions  was  made  in  the  scheme,' 
and  the  Goldsmiths'  Company  undertook  to  erect  and  maintain 
from  its  corporate  funds  a  ninth,  -which  has  since  been  presented 
by  the  Company  to  the  University  of  London,  and  urtder  the 
name  of  the  Goldsmiths*  College  is  used  mainly  as  a  school  for 
the  training  of  teachers.  Since  then  other  similar  but  some- 
what smaller  mstitutions  have  been  established. 

Before  the  erection  of  these  new  institutions  was  completed 
it  was  ascertained  that  the  annual  income  at  the  disposal  of 
the  trustees  for  the  purposes  of  maintenance  and  equipment 
was  altogether  inadequate;  and  a  committee  of  inquiry  having 
been  appointed  by  the  London  County  Coundl,  an  exhaustive 
report  on  the  educational  needs  of  the  metropolis  was  prepared, 
which  led  to  the  formation  oi  a  Technical  Education  Board  for 
London,  consisting  of  members  of  the  County  Coundl,  who 
formed  the  majority  of  the  board,  and  also  of  representatives 
of  the  City  Parochial  Trustees,  of  the  City  and  Guilds  Institute, 
of  the  School  Board,  and  of  other  bodies;  and  to  the  board 
so  constituted  the  council  entrusted  the  spending  of  the  funds 
available  under  the  Local  Taxation  Act,  i^.  libe  board  held 
its  first  meeting  on  the  28th  of  April  1893,  but  ceased  to  have  a 
separate  existence  in  1903  on  the  passing  of  the  London  Educa- 
tion Bill.  During  those  eleven  years  the  I>oard,  with 
the  assistance  of  its  organizing  secretary,  succeeded  £A«r«cik- 
in  arranging  a  comprehensive  and  varied  scheme  of  atcMi 
scholarships,  which,  among  other  benefits,  enabled  ^"^ 
children  from  the  dementary  schoob  to  continue  their 
education  in  intermediate  schools,  and  tv  pass  on  to 
the  higher  technical  institutes  and  universities.  It  supplemented 
by  large  grants  the  income  of  the  polytechnic  institutions;  it 
established  or  assisted  in  establishing  new  trade  schools;  it 
provided  laboratories,  and  aided  in  the  teaching  of  practical 
science  in  a  large  number  of  secondary  schools;  it  encouraged 
the  leaching  of  modem  languages  and  commerdal  subjects; 
it  assisted  in  founding  a  school  of  economics,  which  has  become 
a  constituent  part  of  the  new  University  of  London,  and  utilized 
in  nearly  all  instances  with  the  best  possible  results  the  large 
annual  income  allocated  by  the  County  Coundl  to  technical 
education^ 

The  close  connexion  between  technical  and  secondary  education 
was  cleariy  indicated  in  the  comprehensive  definition  of  the  former 
term  given  in  the  act  But  it  soon  became  manifest  _^ 
that  no  great  progress  could  be  made  in  technical  cduca-  r^'tjr 
tion  unless  further  provbion  were  made  for  secondary  JJ^^aJTrr 
education  and  unless  some  improvemcntcould  be  effected  ?!r°.  ^.j^^ 
in  the  methods  adopted  in  secondary  schoola    The  cry  ^^ 

of  Matthew  Arnold  for  the  better  organization  of  secondary  educa- 
tion had,  80  far.  met  with  no  adequate  response.  There  was  still 
an  insufficient  supply  of  secondary  schools,  and  a  complete  absence 
of  advice  or  control  by  any  central  authority.  The  uivency  of  this 
need  was  recognized  by  the  "  National  Association  Tor  the  Pro- 
motion of  Technical  Education,"  which  at  a  meeting  hcW  in  July 
1889  resolved  to  alter  its  title  by  the  addition  of  the  words  "and 
Secondary  "  after  "  Tcchpical."  This  verbal  alteration  represented 
a  widespread  conviction  that  technkal  and  secondary  education 
are  of  necessity  closely  associated,  and  that  future  efforts  shouM 
be  directed  towards  the  improvement  and  oiganiation  of  secondary 
education  and  the  union  of  different  grades  and  branches  of  educa* 
tion  under  a  single  government  department.    That  the  Technical 
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Imttucllon  Act  would  aetd  lo  be  foncnred  by  a  Secondary  Educa- 
tion Act  waft  generally  rmognLud.  Accardmff]y»  after  much  dis- 
cu4«Dn.  I  he  govern  men  I  in  the  ^car  1 B46  iciroduced  into  parliament 

embodying  thepTincipil  jecamm^kdatioti  ci  the  Etoyal  CoramiiaioD 
on  S«on£ry  Education.  Tlie  bill  wu  well  nc«\'cd,  and.  if  tbe 
governnLrnt  had  perwveicd  with  it,  wobld  have  pa«a:d  into  law. 

wrecked  owing  to  the  diMculty  ai  tttivTyinc  the  Bspiretioni  of  tlie 

No  (unher  action  wu  ukEn  till  1S9S.  when  a  new  bill  was  intix- 
duced  by  the  gavemmcnt.  crestini  1  Board  of  Education,  and 

^^^  Department  nP Whitehall  and  ol  the  Science  and  Art 
IV  J  Departm^it  at  Soutb  KenHneton,  with  certain  power* 
".^^  reUling  to  Ibe  educational  woA  ol  the  Charity  Commia- 
TT;  Bontfl.    Tbe  bill  ma  [ully  diaciiued  during  the  receu, 

^^  and  in  a  illtbtly  altend  [ocm  it  became  law  in  Ibe  early 

ol  [be  yolr  18991  and  came  Into  ofcratian  in  April  1900.    The 


Board 
thee 


J  Edua.—  _ -  - 

nlral  authorit/  lor  demenl 


n  thei 


:  [or  the  ci 


the  president,  whoae  ipecial  duty  wa>  to  pfepare  and  keep  a  n^Hei 
of  all  qualified  teachen.  Ai  (hen  tonstiiuted,  the  board  codintef 
of  the  kccretary,  reiponaible  to  the  presdeni  for  the  adminittratiDr 
•J  both  primaty  and  acconduy  cducatSon,  of  tun  prfncipal  aujilani 
retarfes,  and  of  nibordiiute  officers-  An  asnuant  nHRtary  foi 
'  ^and  another  for  tcchnokwical  jiiitniction  were  appoint  td 
-       -      ■        r.i. i— 'aiaiatantieetetaryat  Ihi 


STh  und«  I 
South   Kent 


™TlhVc; 


Ihe  board  with  that 
Institute  and  other 

ot  the 


ii^tort  branch.     Willi 
_     ....     jy^'hTci'lT  and  Guilds 

recommendations  of  that  commit  ic 

co^rdinaiing  to  Kme  eitent  the  work  of  the  City  and  ( 
Insliiute  witTl  (hat  of  the  Boanl  of  Education,  [n  ide  legul 
issued  in  190J  for  »™^^  i'ho^u"""™  't"id^  rnnl'll?i''who£ 


I.   The  leaching  of 
na.  however,  die  Edi 


ilnnilutewasilrenBihened 
ited  by  the  Board  of^uca- 

"  ISi'^diic'l''  ''™'\i'^ 

___ _l  190*  which  freed  technical 

iclion  which  had  prevented  its  natuial 
ime  the  o^nion  had  been  gaining  alrengih 
in  should  be  contTolled  by  the  ume  local 


indiapenaabie. 
Ihe  managere  of 


Ccalauthoi 
atituted  by 
haD.  the  (III 

the  support 
olmansgcir 
under  the  c 


The  diitbicti 
tdary  education  had  been  hndged  over  by  various 
I  o(  higher  gi^e  achooh.  and  the  dUEcalty  of  assign- 
o  school  boards  the  control  of  elementary  achooh. 
»  m  u  nlc  ipal  bodies,  alsopopulaity  elected,  the  Co  n  irol 

:riptions.  The  new  Education  Act  tranilcrred  to  the 
liei  actini  through  education  commitlees  lo  be  con- 
Khemes  to  be  approved  bv  the  aulhotitiea  at  White- 
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of  education  was 

xts 

boBidn.  showed  no  disposition  ■ 


education  in  London,  tht  Board  tl  EdacatioB  n 

to  a  scheme  prepared  by  the  London  Co         '^ 

the  control  C4  education  in  the  handsel  a  uapiunhk  unr 

•iatiif  exclusively  <d  Benbeis  of  ibg  tmiaeil  with  the       lz[f,, 

1907  the  Pr«re9Hvct.  who  had  hitherto  Jormed  the  ifji' 
majority  o(  th*  council  were  defeated,  and  the  Municipal  ^™ 
Relomiete  revened  in  Ihii  leapecl  the  policy  of  the  previoBs  coundL 
The  Act  of  1901  waa  atnagly  opfiiiMd  by  Nonconlonnbta  and 
by  Ihe  Liberal  party  generally,  asd  at  the  general  eteclioo  of  19D6 
a  parliament  was  returned  pledged  10  eBect  such  changes  In  it  as 
would  live  <o  Ihe  local  aulKorillo^a  more  direct  coniroT      _,„ 


after  a  prDtracled  discuieion,  was  passed  by  the  House  t^Cominoos 
and  amended  in  several  particular^  by  the  Upper  Chamber.  The 
amendments  of  the  LorJi  were  telKied  a  Hoc  and  the  Ufl  was 
withdrawn.  In  the  following  year  some  of  the  less  contentious 
clause*  ime  anbadled  ia  the  Education  (Admininmtive  Provisionit 

kind  of  training  which  mishi  be  pronounced  by  the  board  to  be 

but  iTsniiiiblB  to  (he  Miniaicr  of  Education,  wascreateii  •"'<''< 
tor  Wales,  which  (hus,  without  any  act  of  parliaiDcni,  prattically 
acquired  independent  control  of  its  educational  machinery. 

The  Eorreoin^  statements  refer  mortt  pnrticularfy  to  Engfand  and 
Wales,  to  whic)  prior  to  1907  all  acta  ol  parliaaieal  daflin*  with 
education  subiects  were  generally  appUcabET  In  Sc  ■  '  '  ' 
Ireland  tbe  orej--    "         -       *    ■    ■  - 


dSSf^: 


erBUy  applicabler   In  SauUud  and  Is 

A  T«hnici"'sSJ3S  K?|     •■■"■"* 
was  pa»ed  in  1887.   This  ac 


»£/^ianbui 


be  practically  inopera- 

uthoriijes.    The  icsidue 
t'^'Se'^^llfiESf^lSS 


..  ..„ er  tbe  CDDtml  of  a  aiflgle  body  for  tJsi 

bt gerarea.  In  Ihe  year  1B96-97  IbelEducation  De- 
partment of  Scotland  waa  entirely  separated  Imm  that  of  England, 

the  latter  to  the  fonur.     By  the  pasaing  d  the.  Local  Taution 

ScDitiih  schools  fr^m  the  En^ish  Board  of  Educatsn;  but"^Ucral 

the  board,  and  airo  of  (hose  of  the  City  and  Guilds  cJ  Lond^ 
Initilute.  Among  the  equipped  technical  collcEes  in  Scotland  may 
be  mentioned  the  Heriot-Watt  CoUeie  of  Edinburgh,  the  Glasgow 
and  West  ol  Scotland  Technical  t^ll^e.  Glagnm.  the  Robert 
Cordon  O^len,  Aberdeen,  and  ihe  Technical  Colle|e.  Dundee. 
These  do  not  diner  in  any  essential  points  Irom  correspondini  schools 
in  England.  The  system  of  initniction  Is  very  similar,  and  among 
the  lubkcts  taucht  wRI  be  found  most  of  thow  huHuded  in  the 
Reeulailons  at  the  Board  of  Education  (uid  in  the  piDsnmnit  of 
Ihe  City  and  Guilds  of  London  Institute.  Spedar attention  ia 
given  in  some  of  these  Khools  to  the  teaching  of  the  principles  and 


and  secondary  schools,  and  the  instructions  to  Inspectora  od  science 
teaching  issued  by  the  Scotti^  Eduration  Depaitmeat  show  a 
just  reccnoitiofl  by  tbe  department  of  tbe  proper  methods  to  be 
adopted  in  tbe  teaching  of  sdence  aa  a  part  of  general  ^ucatioa. 
Under  the  Scottish  system  leaving  ceitlRcales  are  awarded  on  the 
lesulu  et  eaamlnationi  held  at  t&e  doK  of  the  onUnary  aehool 
CBurae.  These  enminaiions  cause  the  mlalniuin  of  iuerfertrE* 
with  the  ordinary  school  work.  At  tbe  universities  of  Edinburgh. 
Glasgow  and  Aberdeen  th*  higher  techidcal  InKniction  in  such 

Ireland  remained  behind  Great  Britwn  as  regards  facHillB  lor 
techniisl  education.  Although  theTechnical  InslructioaAct  fiSte) 
applied  (o  Ireland  ss  well  OS  loEnglandand  Wales,  very      ,,,j^ 

T  I  be  Local  Taution 

iiidiitions.  which  fed  to  the  passing  of  Ihe 

Id  Technical  Instruction  (Ireland)  Act  otlto^-     The 

sestions  which  gave  enwuragemeot  U  the  prw^kal 
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u  deSKd  by  clw  TccIuve*!  Iiutnicikiii  j 


.—..-^, CBgtneerlnE.  tBctila  (partkuli 

luTv),  ihipbuildijif,  africuTtuR  uid  the  fiiberi 
Dl  ibe  dcpartitKnl  oitoid  la  all  frad«  of  Kbo 
ColkgiofSdma.  DubUi^  omuibcd  u  ■  Cnui 

cvFuJnE  Kchnkal  eliM*  csndncicd  ty  laul  u 
anDuaTirpoTt  of  the  departnwnti  publnhed  Nov 


.. _Lil"eflc»M  had 

a  [art  of  gcnftTal  cdDCHiaa, 


training  and  technakifieal  InMnuioL     Tbc  ouiucipi 
.nchmet  and  BimingiviT 


iUstdIi  0f  Exferiena. — ExpciicDce  ha«  helped  to  Btabloh 
certain  pnocipla  as  appllabEe  to  technical  educ  ''  "  ~ 

nmwt  i^*  gcDcra]]]'  admitted  tliat  whilst  i1k 
krM  the  ardiaaiy  school  training  should  ccaK, 
2?'^       or  professional  edi 


Y  for 


rork™.  tJ 


ifdtial  special  to  any  industry  or  employmeat  ihouLd  supplc- 
'^  ■'*"■  ment,  end  Qot  form  put  of,  gcner^  cducAtion.  The 
'  ■•.  mt)j^^  enlerinft  into  tlie  school  curriculum  may  be, 
lod  ia  certain  cases  should  be,  selected  with  nlerence  to 
their  applicability  to  certain  calling,  but  they  should  be  so 
Uuight  as -to  become  iosliunieiital  in  the  formation  of  mental 
habits  and  the  dev^pment  of  character,  the  mere  knowledge 
or  skill  acquired  being  of  lecondary  impoittnce.    In  the  leach- 

Formeily  the  usefulness  of  the  knowledge  to  be  derived  from 
the  study  of  nature  (sve  to  physical  science  ita  chi 
place  in  the  icbool  curcicvluoi,  but  it  is  now  held 
nlue  of  the  study  consista  in  the  opporluiiilles  it  aSorda  of 
uercising  the  pupil  in  accurate  obKrvation,  and  of  devetapiog 
raourceiulncas  and  powEis  of  independent  thought  and 
ing.  Whilst  the  opioioa  ad  favour  of  postponing  as , 
cfrcuraslances  permit  all  sptcialiied  insUTiction  has  b« 
late  years  more  pronounced,  there  has  been  a  growing  te 
not  only  in  England  hut  also  on  (he  Continent  and  in  the  United 
Stales,  to  asaodatc  techniisl  teaching  more  clojdy  with 
•hop  practice.  The  profesaional  or  trade  teaching,  wbich  h 
tupplemenlary  to  primary  or  secondary  cducaf 
practical  and  less  easily  distinguishable  by  the 
server  from  the  trailing  of  the  factory  or  workshop.  This 
tendency  is  shown  In  all  grades  of  technical  education.  The 
cechnical  institutes  established  in  London  and  ia  the  large 
EagUab  manufaaurin^  towns,  attended  mainly  by  wcninf 
uudenls,  are  provided  not  only  with  expensive  laboratory 
^>pajatua  for  the  teaching'  of  applied  sdence,  but  also  witT 
tools  and  machines  for  the  teaching  of  technciogy^  and  som 
of  the  dcpartmenta  oi  these  achoola  are  equipped  so  as  t< 
resemble  a  small  factory.  This  is  the  case  in  the  deportment 
devoted  to  the  teaching  of  mechanical  and  electrical  engineer- 


caving,  and  gunning,  vi 
nanufactnre,  and  tba  d 


echnology  of  which  they  an  d«imua  of  studying,  an  admitted 
o  the  workshop  classes.  The  juslructton  given  in  such  daasct 
s  very  diftcrent  as  regards  method,  and  also  in  its  aims  aui 
ibjccls,  Iiom  the  tiaining  of  apprentices  in  the  factory  or  trade 
shop.  The  tools  and  appliances  are  the  same,  but  they  are 
'  ■'  "  '  '  lo  the  teachers  in  illustrating  prindpies 
enabling  the  student  to  acquire  that 
deiloity  and  skill  which  constant  ptactice  can  alone  secure. 
With  the  general  ceaalion  cj  apprenticeship,  as  formerly  under- 
school  workshop  that  the  young  arlisaa 


any  oppotlunj  . 
nnderlyipg  the  use,  of  the  in 


g  the  u 


snnenled 


nery  ia  gradually  displacing  hand  labour  he  is  altogether 

dependent  upon  school  teaching  for  any  knowledge  he  may 

'  ■    lo  acquire  of  the  processes  involved  in  the  particular 

octure,  in  some  small  section  of  «hich  be  is  udusively 

engaged.    Uodem  techndopcal  teaching  is  essentially  pcacticai, 

but  it  is  nevertheless  diflerent  in  kind  from  the  mccbanical 

and  aectional  practice  of  the  factory  of  commerce;  Ibd  except 

ae  (e»,  mainly  artistic,  craft*,    there   is   no    -.,^^^^ 

ice  to  a  tiade  through  tlic  door  o>  the  school    wS* 

wotkshop.    In  other  countrie*,  particularly  in  France,   fr»<m 

3se  is  different.    The  school,  in  roany  branches    "*^ 

tduBlry,  is  accepted  as  a  substitute  for  the  shop,  and  the 

I  so  trained  that  he  acqinrea  in  the  school  not  only  a  knov- 

„  3  of  the  prindplea  of  the  trade,  but  soAdent  dexterity 

and  skill  to  enable  him,  on  leaving  school,  to  take  his  place 

mong  wace-caming  operatives.    It  is  only  in  day  schools,  in 

'hich  the  pupils  apead  the  greater  part  of  their  time  in  work' 

bop  eiertiiet,  that  trade  teaching  can  be  so  developed.    There 

are  schools  in  England  in  which  manual  training  in  wood  and 

metal  work  is  carried  beyood  the  limits  of  mere  educational 

discipline;  but  even  in  thoae  achoola  no  spedal  trades  are 

tau^t,  and  the  experience  of  recent  years  has  only  tended  to 

aujiaiiie   Iha  prindple,   that   the   education   given   in   the 

ordinary  day  schools,  whelber  primary  or  secondary,  ahould 

be  formaiive  and  general,  rather  than  technical  or  profcsiional.  I 

Owing  partly  to  climatic  conditions,  and  partly  to  the  fact 

that  the  hours  of  labour  are  somewhat  afaottrr  in  En^and 

than  abroad,  evening  schools  of  technology  ore  likely  to  occupy 


iai  Hippie. 
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it  biaiKbes  of  the  biulding 


So  far,  however,  no  attempt  baa  been  made,  except,  in  very 
ipedal  coses,  to  teach  the  practice  of  aoy  ipecU  trade.  The 
teaching  of  technology  is  distinct  from  trade  teuhing.  In  alt 
the  techldcd  institutes  of  London,  and  in  most  of  those  of  vliier 
towns,  sooe  bu  pexsms  actually  engaged  ia  the  iwlusliy,  the 


lagen  will 

generally  be  selected.     Some  intermediate  teaching,  however, 

is  nectaiary  between  that  of  the  elcmentaiy  school  and  the 

technical  daas  as  a  preparation  for  technological  instructioa- 

knowledge  of  workshop  arithmetic  and  geometrical  drawing 

knowledge  may  be  best  acquired.  These  danse* 
supply  the  teaching  which  may  be  legardcd  aa  the  connecting 
lii^  between  dementaiy  and  technrdogical  instruction,  and 
attendance  at  such  classes  wiU  gradually  become  a  necessary 
condition  of  entry  to  a  technological  course. 

By  means  of  scholarships  f  large  number  of  children  from  the 
eleidenlary  schools  are  now  enabled  to  continue  and  complete 
their  genual  education  in  day  schools  of  a  higher  grade.  Nearly 
every  county  has  its  Bcbeme  of  scbolarshi{E.  providing  lacibties 
for  the  further  education  oi  diildlea  who  show  s^xdal  abilities 
and  aptitodea.  These  tcbolanhipe  are  awarded  under  con- 
ditions which  dificT  very  widely  in  different  loialiltea.  Pupils 
from  the  hi^er-gnde  schools  enter  induetrial  life  at  a  later 
age  than  thoie  from  the  elementary  schools,  and,  by  reason  of 
tbc  more  advanced  instruction  they  have  received,  an  at  once 
qualified  to  enter  classes  in  technology.  In  these  ac}iDols 
practical  teaching  is  further  developed,  both  in  the  laboratory 
and  workibop,  but  as  a  part  only  of  the  ordinary  school  course; 
and  it  would  be  incorrect  to  describe  such  schools  as  laMnUal 
in  the  strict  sense  of  the  term.  Tlie  position  of  these  highet- 
gradc  schools  in  tba  general  educational  scheme  was  the  subject 
(Xd V. CKjtffien,  1901)  inwbichitwaa 
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decided  \xf  the  Uw  oourU  that  the  school  boards  weie  unable 
to  apply  the  rates  to  the  support  of  such  schools.  They  were 
accordingly  withdrawn  from  the  sphere  of  elementary  educa- 
tion, and  have  since  been  treated  as  schocrfs  of  a  secondary 
type.  The  judgment  on  appeal  was  conclusive,  that  the  school 
board  rates  could  be  employed  only  for  the  provision  of  ele- 
mentary education  for  children,  whether  in  the  day  or  evening, 
and  this  decision  paved  the  way  for  the  dissolution  of  school 
boards,  and  to  the  transfer  of  their  duties  and  functions  to 
the  county  and  borough  councils  under  the  Act  of  xgoa. ' 

As  regards  seconduy  schools  proper,  in  their  relation  to 
technical  education,  it  is  important  that  the  curriculum  of 
such  schools  should  be  sufficiently  varied  to  afford  a 
sound  libend  and  preparatory  training  for  the 
different  branches  of  professional  work.  It  is 
generally  admitted  that  at  least  three  types  or  de- 
partments of  scfaoob  are.  needed — (a)  the  classical,  (6)  the 
mathematical,  and  («)  the  modem  language  tsrpe;  and  that 
each  of  these  divisions  should  contain  sub-departments.  The 
first  of  these  varieties  would  be  available  for  the  general  training 
of  students  wishing  to  enter  the  legal,  theological  or  literary 
professions;  the  second  for  those  preparing  for  engineering, 
manufacturing  or  agricultural  pursuits;  and  the  third  would 
be  found  best  fitted  as  a  preparation  for  a  commercial  calling. 
These  schools  would  correspond  to  some  extent  to  the  three 
kinds  of  secondary  schools  found  In  Germany,  and  would  be 
available  for  students  preparing  to  enter  one  or  other  of  the 
faculties  of  a  modem  university.  The  organisation  of  different 
types  of  secondary  schools,  and  the  curriculum  ^>propriate 
to  each,  are  matten  which  continue  to  occupy  the  attention 
of  educational  experts.  In  accordance  with  the  regulations 
for  secondary  schools  issued  by  the  Board  of  Education  in  1907, 
substantial  grants  were  made  to  secondary  schools  which  con» 
formed  to  certain  conditions  as  regards  local  control  and  un- 
denominational religious  instruction,  or  the  directive  Influence 
of  the  board  as  regpuds  curriculum  and  management  over  all 
such  schools  was  strengthened.  At  the  same  time,  manual 
training  and  domestic  science  were  made  essential  parts  of 
the  curriculum  in  boys'  and  prls'  sdioob  respectively. 

The  demand  for  terhnfml  education,  which  ori^^nally  led 
to  the  formation  of  the  City  and  Guilds  of  London  Institute, 
directed  attention  to  the  methods  of  teaching  science,  drawing 
and  other  subjects,  and  to  the  necessity  of  including  science 
in  the  curricuiiun  of  all  grades  of  schools.  The  methods  of 
science  teaching  have  beoi  greatly  improved.  Experimental 
work  has  become  essential,  and  methods  of  investigation  and 
research  have  been  applied  to  the  tfsrhlng  of  a  number  of 
subjects  to  which  formerly  they  would  have  seemed  Inapplic- 
able. A  dose  connexion  has  thus  been  established  between  the 
workshop  and  the  classroom,  and  practical  instruction  is  now 
regarded  as  a  necessary  part  of  general  education  both  ele» 
mentary  and  secondary,  and  as  no  less  disciplinary  than  the 
merely  literary  and  oral  teaching  it  has  partly  superseded. 
This  change  in  the  school  curriculum  and  in  the  methods  of 
instruction  has  narrowed  the  true  significance  of  the  term 
"  technical "  as  applfed  to  education.  By  the  term  "  technical " 
as  oonunonly  used  is  now  undentood  "technological"  or 
"professional,"  and  whilst,  tecfanologicai  instmction  may 
supplement  either  primary  or  secondary  education,  it  is 
necessarily  distinct  from  either. 

The  conviction  has  been  steadily  gahung  ground  that  success 
in  manufacturing  industry,  in  the  higher  walks  of  commerce, 
and  in  every  punuit  requiring  technical  knowledge,  depends 
very  largely  upon  the  thorough  and  complete  training  of  those 
who  are  charged  with  the  control  of  the  different  kinds  of  work 
in  which  the  army  of  operatives  are  engaged.  Intelligent  and 
highly  skilled  worken  are  indispensable;  but  unless  they  are 
property  directed  by  efficient  and  expert  officen  they  can  effect 
but  little.  It  is  undoubtedly  due  to  the  careful  training  of 
Oumma  the  masten  and  leaden  of  industry  that  the  Ger- 
Mtfi^piR.  mans  have  achieved  so  large  a  measure  of  success 
in    different    technical  _  punuits.  ..  The_recognition__of    this 


fact  b  slowly  but  surely  influencing  educational  thought 
and  action  in  Great  Britain;  but  Gomaay  is  still  ahead  in 
the  facilities  afforded  for  higher  education,  and  in  the  ad- 
vantage Uken  of  the  facilities  that  exist.  The  number  of 
students  in  her  universities  and  technical  high  schools  is  still 
in  excess  of  those  receiving  a  similar  training  in  Great  Britain. 
The  establishment,  however,  of  local  universities  and  the 
schemes  for  the  award  of  scholarships  adopted  by  local  educa- 
tion authorities,  will  tend^ear  by  year  to  lessen  this  disparity. 
Meanwhile,  Germany  has  relaxed  none  of  her  former  efforts, 
but  is  steadily  occupied  in  the  enlargement  and  improvement 
of  her  educational  institutions.  New  schools  have  been  erected, 
wherever  and  for  whatever  purpose  they  are  needed,  equipped 
with  every  modem  appliance  for  scientific  investigation  and 
research.  Each  professional  career  haa  ita  corresponding  high 
sdiool  or  university  department.  The  economy  of  a  tnse  and 
liberal  expenditure  on  higher  education  is  a  recognised  fact  in 
German  statecraft. 

For  those  who  are  intended  to  occupy  the  hic^est  posts 
in  industrial  life,  a  sound  secondary  education,  supplemented 
by  appropriate  university  training,  is  the  best  preparation.  It 
is  only  in  the  university  or  tertiary  grade  of  education  that 
specialised  or  technological  training  for  the  higher  industrial 
posts  should  commence.  At  this  stage  of  education,  general 
and  professional  teaching  are  more  closely  associated,  and  the 
names  of  the  faculties  of  the  new  universities  in  the  United 
Kingdom  will  in  future  indicate  the  several  branches  of  pro- 
fessional work  to  which  the  different  courses  of  university  study 
are  intended  to  lead.  Of  hte  there  has  been  a  marked  develop- 
ment of  distinctly  technical  instruction  in  connexion  with  the 
colleges  of  university  rank.  Tlie  error  of  restricting  univenity 
studies  to  a  certain  limited  range  of  subjects,  which  led  in 
Germany  to  the  establishment  of  technical  hi^  schools  as 
institutions  distinct  from  the  universities,  has  been  avoided. 
Engineering,  in  the  broadest  sense  of  the  term,  has  been  recog- 
nized as  a  branch  of  univerrity  education  of  the  same  order 
as  medicine  or  law.  Laboratories  and  workshops  have  for 
many  years  formed  part  of  the  equipment  of  the  principal 
university  colleges.  In  the  statutes  of  the  university  of  London 
a  separate  faculty  is  assigned  to  engineering,  and  part  of  the 
work  of  the  polytechnic  institutes  is  correUted  with  that  of  the 
reconstituted  university.  A  survey  of  the  field  of  education 
shows  that  whilst  the  difference  between  technical  and  general 
education  is  weU  marked  in  the  primary  and  secondary  stages, 
it  is  the  function  of  the  university  to  liberalize  professional 
teaching,  and  to  afford  opportunities  for  specialized  study  and 
research  in  the  higher  branches  of  knowledge  applicable  to  the 
practical  work  of  industrial  life. 

AuTHoarrrBS— See  Sir  Philip  Masnus.  Industrial  Education^ 
1888,  and  presidential  address  to  education  section  of  Bntisli 
Aaaocbtion,  1907;  SchOnhof.  Industrial  Bdue4Xtian  in  France,  i^^i 
Hoisapfel,  Dm  teckmxken  ScKmUh,  6^.  (1897);  Report  of  Bnttsh 
Royal  Commianon  on  Technical  Instruction.  1884,  and  later  special 
reports  issued  by  the  Board  of  Education;  annual  Reports  of  toe 
United  States  Commissioner  of  Education  and  of  the  United  States 
Coramisaiooer  of  Labour;  Report  of  English  Departmental  Com* 
mittee  on  the'Royal  College  of  Science  and  School  of  Mines. 

(P.  M.  i 

TBCK,  a  ducal  castle  in  the  kingdom  of  WOrttemberg. 
immediately  to  the  N.  of  the  Swabian  Jura  and  S.  of  the  town 
of  Kirchheim,  crowning  a  ridge  (3544  ft.)  of  the  same  name.^ 
It  was  destroyed  in  the  Peasants'  War  (1525). 

The  duchy  of  Teck  was  acquired  early  in  the  irth  century^ 
by  Berthold,  count  of  Zfthringen,  whose  great-grandson  Albert, 
or  Adalbert,  styled  hhnseU  duke  of  Teck.  In  1381  it  passed 
both  by  conquest  and  purdiase  to  Wiirttemberg.  The  title, 
which  had  lapsed  with  the  extfaiction  of  the  Zihringen  Une  in 
1439,  was  revived  in  1495  by  the  German  King  Maximilian  Li 
who  bestowed  it  upon  the  dukes  of  Wttrttemberg.  The  dignity 
was  renounced  by  Duke  Frederick  William  Charles  upon 
his  elevation  to  the  rank  of  king  in  1806.  In  1863  the  title 
"  prince  of  Teck  "  was  conferred  by  King  William  1.  of  Wilrt- 
umbeig  upon  the  children  of  Duke  Alexander  of  Wttrttemberg 
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(i8«4-i895)  by  his  morginatic  oMirriago  wiUi  Claudine^  counte«» 
RhMey,  ennobled  as  countess  of  Hobcnstein;  in  1871  Prince 
Francis,  the  eldest  son  of  Duke  Alexander,  was  created  duke 
of  Teck.  His  eldest  son  Adolphus  (b.  z868)  was  in  19x0  the 
holder  of  the  titl^* 

TBCUCI  (^Teatdu),  ths  capital  of  the  Tecud  department  of 
Rumania,  picturesquely  aituat^  among  wooded  hills,  on  the 
rig^  bank  of  the  dver  B6rlad,  and  at  the  junction  of  railways 
from  Bacau,  B£rlad  and  Galatz.  IV>p.  (1900)  X3,40x«  Tecuci 
has  a  large  transit  trade  in  grain,  timber,  cattle  and  horses, 
<m  their  way  from  ncirthem  And  eastern  Moldavia  to  the 
Danubian  ports.  The  neighbourhood  of  Tecud  was  t|ie  scene 
of  a  fierce  battle  in  1476  between  Stephen  the  Great  and  the 
Tutks. 

TBCDM8BH,  Tbcdmthe,  or  Tecuictha^  (c,  2768-181^), 
American  Shawnee  chief,  was  probably  bom  in  the  old  Shawnee 
^dUage  of  Piqua,  near  the  site  of  Springfield,  Ohio,  between 
1768  and  1780W  While  still  a  youth  he  took  part  in  attacks 
on  settlers  passing  down  the  Ohio  and  in  widely  extended 
hunting  expeditions  or  predatory  forays  to  the  west  and  south; 
and  he  served  in  the  Indian  wars  preceding  the  Treaty  of  Groeo- 
ville  in  1795.  About  x8oo  his  eloquence  and  his  self-contiot 
made  him  a  leader  in  conferences  between  the  Indians  and 
whites.  After  X805  the  Indians  of  the  North- West  became 
atoutied  by  a  series  of  treaties  calling  for  new  cessions  of  theit 
terxitoiy  and  by  the  prospect  of  war  between  Great  Britain 
nod  the  United  States^  This  presented  to  Tecumseh  and  to 
his  brother  Tenskwatawa  («.«.  the  Open  Door),  popularly 
palled  "  the  Prophet,"  the  opportunity  to  put  into  operation 
a  scheme  which  followed  the  ambitious  dream  of  Pontiac. 
With  some  s<aatered  Shawnee  clans  as  a  nucleus,  the  brothers 
pfoceedcd  lo  organize,  first  near  Greenville,  Ohio,  and  later  on 
the  White  and  Tippecanoe  rivers  in  Indiana,  "the  Prophet's 
town,"  which  was  based  on  a  sort  of  communism  and  was 
apparently  devoted  to  peace,  industry  and  sobriety,  but  thdr 
actual  ipUxk  was  to  combine  all  of  the  Indians  from  Canada 
to  Florida  in  a  great  democratic  confederacy  to  resist  the 
eficroachment  o£  the  whiles.  Tribal  organizations  were  to  be 
disregarded,  but  all  warriors  were  to  be  represented  at  periodical 
assemblages  where  matters  of  interest  to  all  Indians  were  to 
be  definUely  dedded.  The  twofold  influence  that  was  to 
dommate  this  league  was  the  doquence  and  political  ingenuity 
of  Tectunseh  and  the  superstitious  reverence  aroused  by  "  the 
Prophet."  This  programme  alarmed  the  whlies  along  the 
north-western  border.  In  the  course  of  the  next  three  years 
Governor  William  Henry  Harrison  of  ^ndiana  held  interviews 
with  each  of  the  brothers,  and  during  one  of  these,  at  V&tcennes 
in  1810,  the  respective  leaders  narrowly  Avoided  a  hostile 
encounter.  Nevertheless  "  the  Prophet "  and  Tecumseh  re- 
iterated thdr  deienmnation  to  remain  a^  peace  with  the  United 
States  if  the  Indians  were  unmolested  in  their  territory,  and 
if  all  cessions  beyond  the  Ohio  were  given  up  by  the  whites. 
The  treaty  of  Fort  W^yne  in  r8o9,  which  called  for  the  cession 
to  the  whites  of  some  three  millipn  acres  of  land  in  central 
Indiana,  was  a  direct  challenge  to  this  programme)  and  when, 
during  Tecumseh's  absence  in  the  South,  Harrieoa  aiade  a 
hostile  move  against  "the  Prophet's"  town,  the  latter  ventured 
to  meet  him,  but  was  defeated  on  the  X7th  of  November  x8xx 
in  the  famous  battle  of  Tippecanoe,  which  broke  the  personal 
influence  of  "  the  Prophet "  and  largely  destroyed  the  confede- 
racy built  up  by  Tecumseh.  Tecumseh  still  professed  to  be 
friendly  toward  the  United  States,  probably  because  his  British 
advisers  were  not  ready  to  open  hostilities,  but  a  series  of 
border  outrages  indicated  that  the  fatal  moment  could  not 
long  be  postponed.  When,  in  June  1812,  war  broke  out 
Tecumseh  joined  the  British,  was  commissioned  a  brigadier- 
general  in  the  British  army,  and  participated  in  the  skirmishes 
which  preceded  General  William  Hull's  surrender  at  Detroit. 
He  took  an  active  part  in  the  sieges  of  Fort  Meigs,  where  he 
displayed  his  usual  clemency  toward  his  prisoners.    After  the 

*  Tbt  neroe  is  said  le  «min  "  meteor,"  or  "  flying  panc|ier." 


battle  of  Put-in-Bay,  when  Colonel  Heniy  Proctor  began  to 

retreat  from  Maiden,  Tecumseh  bitterly  reproached  him  for 

his  cowardice  and  finally  forced  him  to  join  battle  with  Harrison 

on  the  Thames  river  on  the  5th  of  October  X813.   In  this  battle 

Tecumseh  was  killed,  as  traditionally  reported,  by  Colond 

Richaxd  M.  Johnson  of  Kentucky,  although  this  has  never 

been  fully  substantiated.    Like  Pontiac,  whom  he  doubtless 

imitated  consdouslv,  he  had  a  wonderful  eloquence  and  a 

power  o{  organization  rare  among  the  Indians.    His  brother, 

"  the  Prophet,"  remained  with  a  small  band  of  Shawnees  and 

died  west  of  the  Miss&sippi  in  1834. 

See  Beniamin  Drake.  The  L^e  of  Tetumseh  and  of  Ms  BroOur  Hit 
Prophet  (Cincinnati,  1841);  and  Homer  J  Webster.  Hams^'s 
Adminisiralum  ef  Indiana  Territory  (Indianapolis,  1907). 

TEDDIMOTON,  an  urban  district  in  the  Uxbridge  pariia* 
mentary  division  of  Middlesex,  England,  dose  to  the  Thames, 
1$  m.  W.S.W.  of  St  Paul's  Cathedral,  London,  on  the  London 
and  South-Westem  railway.  Pop.  (1901)  14,037.  The  dis- 
trict is  residential  and  the  town  fe  a  resort  of  visitors  both 
to  the  river  and  to  Bushey  Park,  which  lies  immediately  south 
(see  Hampton).  The  National  Physical  Laboratory,  for  making 
sdentlfic  investigations  of  industrial  importance,  and  for 
mechanical  testing,  was  opened  in  Bushey  House  in  1902. 

TEES,  a  river  of  En^and,  rising  on  the  eastward  slope  of 
Cross  Fell  in  the  Pennine  Chain,  and  traversing  a  valley  about 
85  m.  in  length  to  the  North  Sea.  In  the  earliest  part  of  its 
course  ii  forms  the  boundary  between  the  counties  of  West* 
morland  and  DurhonL  The  head  of  the  valley,  of  which  the 
upper  portion  is  known  as  Teesdale,  is  not  without  desolate 
grandeur,  the  hills,  exceeding  2500  ft.  in  hdght  at  some  points, 
consisting  of  bleak  moorland.  A  succession  of  falls  or  rapids, 
where  the  river  traverses  a  hard  series  of  black  basaltic  rocks, 
is  known  as  Caldron  Snout;  and  from  a  point  immediatdy 
below  this  to  its  mouth  the  Tees  forms  the  boundary  between 
Durham  and  Yorkshire  alm<»t  without  a  break.  The  dale 
becomes  bolder  below  Caldron  Snout,  and  trees  appear,'  con< 
trasting  with  the  broken  rocks  where  the  water  dashes  over 
High  Force,  one  of  the  finest  falls  in  England.  The  scenery 
becomes  gentler  but  more  picturesque  as  the  river  descen(hi 
past  Middleton-in-Teesdale  (Durham),  the  terminus  of  a  branch 
of  the  North-Eastem  railway  from  Darlington.  In  this  locality 
lead  and  ironstone  are  worked.  The  andent  town  of  Barnard 
Castle,  Eggleston  Abbey,  and  Rokeby  HoU.well  known  through 
Sir  Walter  Scolt's  poem,  ore  passed;  and  then  the  valley 
begins  to  open  out,  and  the  river  traverses  in  sweeping  curves 
the  rich  plain  east  and  south  of  Darlington.  The  course  of 
the  valley  hitherto  has  been  generally  E.S.E.,  but  it  now  turns 
N.E.  and,  nearing  the  sea,  becomes  an  important  commercial 
waterway,  having  on  its  banks  the  ports  of  Stockton-on-Tees, 
Thoroaby-on-Tees  and  Middlesbrough,  and  forming  an  outlet 
for  the  rich  ironworking  district  of  Cleveland  in  the  North 
Riding  of  Yorkshire.  It  is  also  navigable  for  barges  up  to 
High  Worsall,  ix  m.  above  Stockton.  For  the  last  five  miles 
the  course,  below  Middlesbrough,  is  estuarine.  The  drainage 
area  is  708  sq.  m.   No  important  tributary  is  received. 

TEETH  (O.E.  lc\f;  plural  of  tooth,  O.E.  top),  the  modified 
papiUae  or  elevations  of  the  mucous  membrane  of  the  mouth, 
impregnated  with  lime  salts.  Each  tooth  has  a  biting  part  or 
crown  covered  by  enamel,  a  neck  where  the  gum  surrounds  it, 
and  one  or  more  roots  or  fangs  fitting  into  sockets  (alveoli)  in 
the  jaw  bone.    For  surgery  of  the  teeth  sec  Dentistry, 

Thece  are  thirty-two  permanent  teeth  in  man,  sixteen  in  the' 
upper  and  sixteen  in  the  lower  jaw;  they  are  also  {irrangc$l  in 
symmetrical  sets  of  eight  teeth  on  each  side.  The  two  teeth 
on  each  side  of  the  mid-line  in  front  are  "  incisors  "  and  have 
chisel -shaped  crowns.  The  mesial  or  central  incisor  of  the 
upper  jaw  is  broader  than  any  of  the  others,  consequently  it 
bites  against  the  central  and  lateral  incisors  of  the  lower  jaw, 
and  the  same  want  of  exact  adaptation  continues  throughout 
the  series,  so  that  every  tooth  in  the  upper  jaw  except  the  last 
molar  bites  against  its  corresponding  tooth  of  the  lower  jaw 
and  the  tooth  behind  that, 
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Next  to  tbe  incisors  comes  the  "canine  tooth/'  the  crowp 
of  which  is  somewhat  peg-shaped,  while  behind  this  are  the 
two  "  premolars  "  or  "  bicuspids,''  whose  crowns  are  flattened 
from  before  backward  and  bear  two  cusps,  the  larger  of  which 


GenlRiI  iacisor         CaaiiM  'and  pranolar 

Latemt  iodnr  |    nt  premolM', 


and  molar 


ninth  month,  or  even  later;  then,  after  a  few  months,  come 
the  central  and  lateral  upper  incisors;  again  a  few  months' 
rest  and  the  lower  lateral  indsors  appear,  followed  closely  by 
the  §nt  molars..  After  another  rest  of  four  or  five  months 
come  the  canines,    the  eruption  of    which  is  a  slow 
process,  while  by  about  \he  end  of  the  second  year 
the  second  diolais  have  appeared,  and  the-  milk  den- 
tition is  complete.    It  will  ht  seen  from  the  above  that 
the  milk  teeth  are  cut  in  batches  with  resting  intervals 
between. 

I  As  C.  S.  Tomes  poinis  out,  we  do  not  know  what 
causes  the  eruption  of  the  teeth;  the  growth  of  the 
roots  is  not  of  itself  enough  to  account  for'  it.  It  is 
possible,  however,  that  blood-pressure  may  be  the 
determining  cause.  The  first  permanent  tooth  to  be 
cut  is  the  first  molar,  and  this  happens  during  or  soon 
after  the  sixth  year.  It  docs  not  displace  any  of  the 
milk  teeth,  but  comes  down  behind  the  second  milk 
molar.  During  the  seventh  year  the  central  milk 
indsors  fall  out  and  their  place  is  taken  by  the  per- 
manoat  ones;  the  shed  teeth  are  mere  ^ells  of  the 
crown,  all  the  net  having  been  absorbed,  though  not, 
as  might  be  thought,  owing  to  direct  pressure  of  the 
succeeding  tooth. 

The  lateral  indsors  succeed  their  milk  predecessors  at 
about  eight  years  old,  the  first  premolar  takes  the  plac^ 
of  the  first  temporary  molar  about  nine,  the  second  pre- 
molar that  of  the  second  temporary  molar  about  ten, 
the  canine  about  deven,  while  the  second  molar  comes 
down  behind  the  first  about  twelve,  and  Ho  n  known  as 

^  ,         .  L    .     .  1.    1  t-     .M-    the "  twelve-year-old  tooth."  The  third  molar,  or  wisdom 

Tbe  upper  row  shows  the  upper  teeth,  the  lower  row  the  lower  teeth.    The  »^s«f  i,  »«i«iKr  .n«v»<i«^  K^f »««»  ^XmU*^^  on#i  «.»«»«»  hni- 

*./nm.!..m  u  Ai^inrt  nn^^KT..  unn»;  inrlson*  and  hoth  rAmm*.  the  Vnnud  toot"»  usually  appcars  bctweeu  eighteen  and  twenty,  but 
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Fig,  I.— The  Permanent  Teeth  of  the  Right  Side,  Inner  or 

Lingual  Aspect. 


ctngulum  ia  distinct  on  the  upper  indsors  and  both  canines,  the  lingual 


cusp  on  the  upper  lateral  indsor  and  the  upper  canine. 

is  the  external  or  labial  cusp,  while  the  smaller  is  the  internal 
or  lingual.  As  a  rule  there  is  a  single  root,  though  sometimes 
in  the  first  upper  premolar  it  is  double. 

*The  three  "  molars  "  are  placed  behind  the  premolars,  and 
tbe  upper  and  lower  sets  can  be  easily  datinguished  because 
the  upper  have  three  roots  while  the  lower  have  only  two. 
Of  the  three  roots  which  the  upper  molars  bear  two  are  lateral 
or  external  and  one  mesial  (see  fig.  x),  so  that  it  is  ^asy  to  tell 
the  outer  from  the  inner  side  of  an  upper  molar.  The  front 
can,  as  a  rule,  be  identified  by  the  fact  that  the  roots  are  gene- 
rally bent  a  little  backward  at  their  tips,  and  this  applies  to 
other  teeth  than>  the  upper  molars.  In  the  lower  jaw,  owing 
to  the  two  fangs  being  anteroposterior,  it  is  not  possible  to 
tell  the  lateral  from  the  mesial  surface  of  the  molan  by  them, 
although  the  backward  inclination  of  their  tips  shows  the  front 
from  the  back.  When  it  is  remembered  that  the  upper  teeth 
overlap  the  lower  externally  it  is  reasonable  to  expect. that  the 
lower  molars  would  show  some  rounding  due  to  wearing  away 
of  the  edge  of  the  crown  on  the  outer  side,  and  this  is  the  case. 
The  grinding  surface  of  the  crowns  of  the  upper  molars  shows 
three  or  four  cusps,  while  on  that  of  the  lower  four  or  five  are 
found. 

Of  the  tnree  molars  the  first  is  the  largest,  and  the  third, 
or  wisdom  tooth,  the  smallest,  while  the  upper  wisdom  tooth 
is  smaller  than  the  lower. 

In  the  "  milk  teeth  '*  or  temporary  dentition  of  the  child 
there  are  only  twenty  teeth,  ten  in  each. Jaw  and  five  in  each" 
segment.  They  are  two  incisors,  one  caxune,  and  two  so-called 
molars.  These  molars  occupy  the  position  which  the  permanent 
premolars  later  on  take,  and  it  is  held  by  many  that  the  adult 
molars  really  belong  to  the  milk  dentition,  although  they  carmot 
appear  until  the  jaw  has  grown  backward  suffidently  far  to 
make  room  for  them.  The  temporary  teeth  differ  from  the 
I>crmancnt  in  their  smaller  size,  their  whiter  colour,  the  greater 
constrjction  of  their  necks,  and  in  the  fact  that  the  roots  of 
the  molars  are  widely  splayed. 

The  dates  at  which  the  milk  teeth  arc  cut  are  very  variable. 
The  lower  central  incisors  come  first  between  the  tixth  and 


may  be  much  later,  indeed  it  is  sometimes  never  cut 
at  all,  and  when  it  is,  it  often  does  not  come  down  to 
a  levd  with  the  other  teeth.  It  is  believed  that  man  is  gradually 
undergoing  a  suppression  of  his  last  molar  teeth,  which,  if  the 
process  continue,  will  lead  to  our  successors  having  a  different 
dental  formula  from  our  own.    It  is  interesting  to  notice  that 
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Tntm  Ambraie  Biradagfata,  la  Caaaia^m't  TmSttk  tf  dmalmf> 
FkG.  3.— The  Milk  Teeth  of  the  Left  Side. 

Tbe  masticating  surfaces  of  the  two  upper  molars  are  shown  above. 
In  the  second  row  the  upper  teeth  are  viewed  from  the  outer 
or  labial  side.  In  the  third  row  the  lower  teeth  are  shown 
in  a  similar  manner;  and  below  are  the  masticating  sorfacee 
of  the  two  lower  molars.  In  tbe  specimen  from  which  the 
first  upper  molar  was  drawn  the  two  outer  or  buccal  cusps 
were  not  distinctly  separated,  as  is  often  the  case. 

in  some  of  the  lower  races  of  mankind  the  last  molar  tooth  is 
nearly  as  large  as  those  in  front  of  it,  and  this  is  the  case  in 
the  anthropoid  apes.  A.  Keith  and  D.  Braden  Kyle  have 
pointed  out  that  the  second  and  third  molar  teeth  are  suc- 
cessively formed  in  the  posterior  wall  of  the  nuudUary  antrum 
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Ctmjtut'nTa  Ahatoht. 

Tbe  dnaSli  of  the  teeth  vaiy  ■>  (mtljr  in  diUcienl  animala  and 
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tbat  can  be  done  bcre  i^Io  give  a  broad  fiencial  Hurvcy  of  ilie  fiubjcet 
tatdnc  tbe  detaiJa  of  man'i  dcntitua,  aJnAdy  act  forth,  as  a  poici  J 
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to  do  to,  to  fee  ftay  prey  whkh  had  once  entered  its  mouth  escape. 
The  poisonous  snakes  have  a  spcda!  poison  fang  in  the  maxilh  of 
each  side;  these  have  a  deep  groove  or  canal  running  down  them 
which  transmits  -the  poison  from  the  pmaon  gland.  In  the  colu^ 
brine  snakes,  such  as  the  cobra,  the  poison  lang  is  always  enccti 
but  in  the  viperine,  such  as  our  own  adder  and  the  rattlesnake, 
there  is  a  mechanism  by  which  the  tooth  is  only  erected  when  the 
jaws  are  opened  for  striking.  At  other  times  the  teeth  Ue  flat  in 
the  roof  of  the  mouth. 

In  the  lizards  or  Lacertilia  the  teeth  usually  conast  of  a  series 
of  pegs  in  the  upper  and  lower  jaw.  eadi  resembling  the  one  in  fmnt 
of  it;  sometimes,  as- in  the  chameleon,  they  ate  anchylosed  by 
their  bases  to  the  bone,  but  at  others,  as  in  the  iguana,  they  are 
fused  by  thdr  sides  to  a  ridge  of  bone  which  forms  a  low  wall  on 
their  lateral  surface.  In  the  former  case  the  dentition  is  spoken  <A 
as  "  acrodont,"  in  the  latter  as  "  pleurodont." 

In  the  Crocodilia  the  teeth  are  fitted  into  definite  sockets  as  in 
mammals  and  are  not  anchylosed  with  the  jaws.  Thb  ami^e* 
ment  u  spoken  of  as  "  thecodont." 

Existing  birds  are  toothless,  but  palaeontology  shows  that  they 
originally  liad  teeth  of  a  reptilian  character. 

In  all  these  lower  vertebrates,  then,  the  teeth  are  similar  or  nearly 
rimilar  in  character;  at  Ifast  they  are  not  divided  into  definite 
incisor,  canine,  premolar  and  molar  regions.  Their  dentition  is 
therefore  known  as  "  homodont."  Another  characteristic  b  that 
in  almost  all  of  them  there  is  an  arrangement  for  a  continuous 
succession  of  teeth,  so  that  when  one  is  lost  another  from  behind 
takes  its  place,  and  to  this  arran|;ement  the  term  "polyphyodont" 
b  applioa.  With  a  few  exceptions  a  homodont  o»ititx>a  is  also 
polypnyodont. 

In  the  Mammalia  the  different  groups  of  teeth  ^ncisor,  canine,  &c.) 
already  noticed  in  man  are  found,  and  these  ammaU  are  character- 
ized,  with  some  exceptions,  by  having  a  "  heterodont "  as  opposed 
to  a  homodont  dentition.  In  the  mammak  too  the  polyphyodont 
or  continuous  succession  of  teeth  b  reduced  to  a  "  diphyoidont " 
dentition,  which  means  that  there  b  only  one  relay  of  teeth  to 
replace  the  first  scL  In  the  marsupbb  the  reduction  of  the  suc- 
cession b  carried  stiU  further,  for  only  one  premolar  in  each  segment 
of  the  jaw  is  replaced,  while  in  the  toothed  whales  there  b  no 
succession  at  alL  When  one  set  has  to  do  dutjr  throughout  life 
the  dentition  b  called  *'  monophyodont.**  There  b  a  great  deal  of 
discus«on  as  to  how  the  complex  back  teeth  of  mammtus  with  their 
numerous  cusps  were  derivea  from  the  ample  conical  teeth  which 
arc  generally  assumed,  though  not  by  all,  to  nave  been  tlie  primitive 
arrangement.  One  simple  way  of  accounting  for  the  change  is  by 
the  concrescence  theory,  namely  that  several  conical  homodont 
teeth  have  fused  and  so  formed  a  nngle  multitubercular  tooth;  but, 
although  thb  prooess  may  be  partly  true,  it  does  not  account  for 
all  the  facts  at  our  dispoeaL  Another  theory,  which  b  more 
favoured  at  the  present  time,  b  known  as  the  "  tritubercubr,"  and 
b  larvely  Insed  on  the  researches  of  E.  D.  Cope  and  H.  F.  Qsbom, 
two  American  palaeontologists.  According  to  this  theory  a  simpfe 
peg-tike,  or,  as  it  b  called,  "  haplodont,"  tooth  develops  two  addi- 
tional smaller  pegs  or  cones,  one  in  front  and  one  behind  the 
ori^nal  main  cone,  possibly  owing  to  the  irritation  of  the  teeth 
against  which  it  bites  in  the  other  jaw.  Thb  b  known  as  the 
tnconodont  stage,  and  it  b  found  in  some  of  the  oldest  extinct 
mammals.  As  a  later  adaptation  it  b  found  that  the  two  small 
cones,  the  anterior  of  which  b  called  the  "  paracone  "  and  the 
posterior  the  "  metacone,"  become  external  to  the  original  "  proto- 
cone  "  in  the  upper  jaw  and  internal  in  the  lower. 

The  surface  of  the  tooth  has  now  a  triangubr  shape  with  a  cone 
at  each  angle,  and  thb  is  the  "  tritubercubr  tooth  "  which  is  of  very 
common  occurrence  among  the  ancestral  mamnuls.  Other  cusps 
may  be  developed  bter,  and  so  the  quadricuspid  and  quinane- 
cuspid  molar  teeth  of  man  and  other  mammab  are  accounted  tor. 
This  theory,  although  in  a  brief  outline  it  sounds  feasible  enough, 
has  really  many^  points  of  difficulty,  and  those  who  are  interested 
in  the  subject  will  find  a  fuller  account  in  C.  S.  Tomes'  Denial  Ana- 
tpmy  (London,  T9(u),  and  in  W.  L.  H.  Duckworth's  Morphdogy 
ana  Antkrotolofy  (Cambridge,  1904),  in  both  of  which  references  to 
the  original  literature,  which  b  now  very  voluminous,  are  given. 
Marett  Tims  (/.  Anat.  and  Phys.,  vol.  xxxvii.  p.  131)  sujggcsts  that 
the  evolution  of  the  mammafian  teeth  is  to  be  explained  portly 
by  the  tritubercular  and  partly  by  the  concrescence  tneorj^. 

It  b  impossible,  in  the  space  assigned,  to  give  even  a  brief  review 
of  mammalbn  odontology,  but  it  may  clear  the  ground  for  the 
special  zoological  articfes  it  an  attempt  b  made  to  define  «^urt  is 
meant  by  the  different  dasses  of  teeth. 

Incisor  Uctk  are  those  which  ui  the  upper  law  have  their  sockets 
In  the  premaxilbry  bone:  they  are  generally  cbisd-shaped,  and 
with  their  opponents  of  the  lower  jaw  act  Kke  scissors.  They  are 
K)cdally  well  marked  in  the  rodents,  and  in  these  animals  the  pulp 
throughout  life  continues  to  form  fresh  dentine,  so  that  the  teeth 


cue  ever  growing,  and  it  b  absolutely  necessary  for  their  owners 

lily' L 
cutting  edges.    The  tusks' of  the  elephant  and  the  single  tusk  of 


to  be  continually^  gnawing  in  order  to  wear  them  away  at  their 


suture,  provided  It  be  not  fir  behind  it;   k  la  almMe  ahm^  tte 


firsc  of  the  ncemaxillary  series,  ipeaking  accumtely,  which  is  ekm- 
^ated  and  sharply  ppiated.  As  its  name  implies  it  is  well  marked 
la  dogs  and  other  Camivora,  but  b  found  m  many  other  orders. 
It  B  the  special  offensive  and  defensive  weapon  of  many  mammals, 
and  is  greatly  developed  in  some  of  the  ungulates  which  are  without 
horns,  €.§.,  the  musk  deer.  The  tusks  of  the  walrus  and  wild  boar 
are  canines.  In  many  of  the  Insectivora*  especially  the  mole,  the 
canine  b  very  hard  to  identify,  as  in  these  animab  an  incisor  or  a 
premolar  may  take  on  cantniiorm  characters,  or  there  may  be  no 
tooth  at  all  with  these  characters. 

The  premolar^  Utth  are  those  in  the  maxillary  bone  which  are 
preceded  by  milk  teeth.  This  definition,  of  course,  includes  the 
canine  as  a  modified  premobr,  and  so  it  should  no  doubt  be  con- 
sidered, though,  if  it  b  'desired  to  keep  it  distinct,  "  behind  the 
canine    must  be  added. 

Unfortunately' for  an  accurate  definition  the  first  premobr  behind 
the  canine  b  not  always  preceded  by  another  tooth,  and  so  it  becomes 
an  unsettled  question  whether,  in  these  cases,  the  tooth  b  a  retained 
milk  tooth  or  a  permanent  one  which  has  had  no  predecessor; 
it  bprobable,  however,  that  the  latter  b  the  right  interpretation. 

The  nwlar  teeth  are  those,  behind  the  premolars,  which  are  not 
preceded  by  temporary  teeth.  As  wps  pointed  out,  in  man's  denti- 
tion they  are  pcobabqr  teeth  <rf  the  first  or  milk  dentition  which 
appear  late. 

In  front  of  the  premolar  teeth,  and  between  them  and  the  canine, 
if  it  be  present,  or  the  incisors,  If  it  be  absent,  there  b  often  a  space 
called  the  "  diastema."  It  b  best  marked  in  the  orders  of  Rodcntb 
and  Ungubu,  and  in^Jhe  hocse  b  familiar  as  the  place  where  the 
bit  lies. 

In  recording  the  teeth  oTany  particubr  mammal  it  saves  time  and 
space  if  a  dental  formu^  be  used.  Thb  simply  means  setting  down 
the  number  of  each  kind  of  tooth  in  one  nde  of  the  upper  and  lower 
jaw  in  their  order  from  before  backward.    Thua  man's  formula 

would  be,  incisore-.  canines  ji  premolars  -,  motars  ?.   Thb  b  coof 

densed  into  SJiE^* 
2.1.3.3 

Some  other  types  xi  dental  formulae 
Catarrliine  (old  worid)  monkeys 

Pbtyrhine  (new  world)  mookeya 

Marmosets       .... 

Moat  femora     .... 


Insectivorous  bats  (full  series) 

(The  upper  incisors  and  both  premofers  may 
be  reduced  by  one) 


Pntgiverous.bats 

(The  molarB  may  be  reduced) 

Insectivora  (teeth  variabk  and  somewhat  unoertaia) 

Hedgehog 


Mofe 


(Five  different  dental  formulae  have  been 
asagned  to  thb  animal) 
Camivora — 


the  mate  narwhal  are  modified  incisors,  whife  in  the  ruminants  the 
incisor  teeth  are  wanting  in  the  upper  jaw. 
The  canine  tooth  b  the  first  tooth  beaind  the  pnmaxiUo-mmdlUuy 


Cat  family  (Felidae)    . 

Dqg  family  (Canidae)  > 
Bear  family  (Ursidae)  ) 
Civet  family  (Vivcrridae)        ) 
Racoon  fainily  (Procyonidae) ) 

Hyaena  family  (Hyaenidae) 
Weasel  family  (Mustelidae) 
Eared  seal  family  (Otariidae) 
SmI  family  (Phoddae) 
Wahrus  family  (Trichechldae),  adult 
la  a  young  animal  (probably) 


3.1.3.2 

2.1.2.3 

2.1.2.3 

2.1.3.3 
2.1.3.3 

2.1.3.3 
3.1.3.3 


2.1.2.3 

2.1.3.3 


3. '3.3 
2.1.2.3 

^14.3 

3.14a 


3.1.2. 1 

3.14.3 

3.i.4<2 

3.1.4.1 
3. 1. 3. 1 

3.1.4.1 
3.1.4.2 
3.T.4.I  or  a 
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Hippopotunn 

FSg  family  (Sindae) 

Camd 

Chevrotain  (Tragulidae) 

Deer  family  (Cervidae) 

Hollow-borned  niminaots  (Bovidae) 

Tapir  .... 

Hone^CEquidae}  .        » 

RhtnoocTM  K 

PktKavia  (Hyrax) 

Elephant 


a.i. 


3.1.4^ 


'3.1.3.3 

3.1.3.3 
A.(oor  0.3.3 

3.1.3.3 
0.0.3.3 

'  3-«-3-3 
3.1.4.3 

*  3.I.3-3 
3.IA3 

/  i«-3-3 
lo-iMo-i).4.3 


ft-^).o.4.3 
3.0.4.3 
d.L  l.i.  Lcadm.  Cv4)m.3 
000  &^4)     3 


In  this  animal  there  ate  no  premolars,  bat  the  milk  moiars  (d.m) 
and  true  molars  nadually  replace  one  another  from  before  back- 
ward  throuKhout  ufe,  so  that  there  are  never  more  thaA  two  bade 
teeth  in  each  segment  of  the  jaw  at  any  one  time. 


Roientia— 

Typkral  rodents  (SimpUddentata) 

Hares  and  rabbits  (Duplicideatata) 


.   »p(o-0.3 
l.o.Co-i).3 

1.0.2.3 
Ctecw.— In  the  living  toothed  whales  (Odontoccti)  the  denti- 

tion  U  homodpnt  «d  m.y  be  «  g^tt  »  ^    Th«  i. 

cfvery  reason  to  believe,  however,  that  they  are  derived 
from  heterodont  ancestors.  In  the  whalebone  whales 
(Mystacoceti)  the  teeth  are  replaced  by  the  whalebone  in 
the  adult,  but  in  the  embryo  slightly  calcified  teeth  are 
present  which  are  afterwards  absorbed. 
The  homodont  dentition  of  the  whales  is  a  retrograde  process, 

and  is  therefore  not  comparable  to  the  homodont  dentition  of  the 

vertebrates  below  mammals. 

5tr<)«ai.-~-The  dentition  b  mooophyodoot.    The  manatee  has 

I.  2,  c.  5,  back  teeth  If 
20  II 

In  the  Edentata  the  ant-eaters  (Myraaeeopliagidae)  and  pangolins 
(Manidae)  are  toothless,  though  the  latter  nave  foetal  tooth  germs. 
The  aard  varks  (Oryctenxxxbdae)  are  somewhat  heterodont,  while 
the  annadillos  (DaBypodidae)  and  sloths  (Bradypodidae)  have  a 
homodont  dentitkm,  which,  like  that  of  the  whales,  is  rctrogres- 

0ve.    In  the  giant  armadilb  (Priodon  gigas)  the  formula  is  |*- 

This  animal  therefore  has  a  hundred  teeth.    In  none   of   the 
Edentata  are  the  teeth  covered  with  enamel. 

.1., 


In  the  Manupialia  the  typkal  forrank  b  *ttt    They  are 

3.1.3.4.  * 

divided  into  diproloima,  in  which  there  are  not  more  than  \  indson, 

3 

often  ^  as  in  kangaroos,  and  polyprotedonit  la  which  the  iociaors 

are  more  than  *,  as  In  the  Tasroantan  wolf  (Thylacinua)  and  Tas- 

maniaa  devil  (Saroophilus).    The  marsupial  teeth  are  often  re- 

Krded  as  all  milk  teeth,  yet  the  order  b  not  really  moncmhyodont 
cause  the  germs  of  the  permanent  teeth  are  formed  andaborted. 
Modem  research,  however,  casts  grave  doubt  on  the  accuracy  of 
this  view. 

In  the  Moaotremata  the  Echidna  or  «piny  aiit*«ater  is  quite 
cdentukNis.  while  the  ducknnole  (Omithorfaynchns)  has  functional 
molar  teeth  in  youth,  though  in  the  adult  these  are  lost,  and  their 
place  is  taken  try  homy  places. 

Reviewing  the  various  tooth  formulae  of  mammals  the  following 
n  nsoally  regarded  as  typical  :— 

3.1.4.3 
314.3 

This,  it  will  be  noticed,  b  the  formnb  of  the  pig,  and  It  b  also 
that  of  almost  all  the  Eocene  Ungubu.  ^hoogh  the  majority 
of  mammab  are  dlphjrodont,  or,  in  other  words,  the  workii^  teeth 
Jtitioi^  to  two  dentitions,  evidences  htart  btely  beaB  sybnitted  of 


...  of  two  other  series,  ana  00  the  labial  side  of  the  milk 

teeth  and  one  on  the  Ungual  ride  of  the  permanent  series.  H 
these  are  substantiated  there  woukl  be  four  dentitions— (i)  pre- 
mflk;  (a)  milk;  (3)  permanent;  (4)  poet<i)ermanent.  The  theory, 
though  it  bridges  over  the  gap  between  the  polyphyodont  lower 
vertebrates  and  the  apparently  diphyodont  mammals,  is  not  by 
any  means  established.  As  the  teeth  are  of  such  importance  in 
the  classification  of  animals,  it  will  save  continually  repeated 
explanations  In  other  articles  if  some  of  the  chief  terms  by  which 
they  are  described  are  recaoitubted  and  briefly  defined  here 

I.  Acrodcmt.  a  to<>th  which  b  anchylosed  by  its  base  to  the  summit 
of  a  parapet  on  the  jaw. 

a.  oiU^^hedmdt  a  molar  tooth  having  two  transvene  ridges  00 
Its  grinding  surface,  as  in  the  ta|»r. 

3.  Brackyodont,  a  U)w<rowned  nolar  tooth— the  opposite  of 
hypsodont. 

4.  BuHodffnt,  a  tooth  bearing  conical  cnssa.. 

5.  IHpkyodont,  having  two  series  of  teeth  (ndk  and  permanent). 

6.  DipratcdoiU,  a  marsupbl  with  not  more  than  |  indson,  often 

only  one  on  each  ride  of  the  mandible. 

7.  HaplodotU,  a  tooth  having  a  rimple  conical  crown  irith  a  ringle 
foot. 

8.  HttavdoHt,  a  dentitk>n  In  whkh  the  teeth  are  not  all  alike, 
diiefly  characteristic  of  the  Mammalb. 

9.  JSomodontt  a  dentition  in  which  the  teeth  are  all  alike  as  ia 
many  of  the  lower  vertebrates  end  some  mammals. 

la  Hyfutdcnt,  a  high<rowned  molar  tooth,  such  as  that  of  the 
horse,-^ne  opposite  to  brachydont. 

II.  LophodotU,  a  transvecaely  ridged  molar  tooth;  cf.  bilopho* 
dont. 

13.  Monophyodont,  having  only  onie  dentition  (cf.  diphy-  and 
polyphy-odont). 

13.  MnUiittbereuhU,  a  tooth,  tiie  crown  of  which  bean  numerous 
conical  cuqjs;  held  by  some  to  be  the  primitive  condition  of  the 
mammalbn  teeth. 

IA.  PleurodptUt  a  tooth  anchylosed  to  the  Inner  ride  of  a  parapet 
on  the  Jaw. 

i§.  PolybnHoiotUt  a  synonym  for  mnftltubercubte. 

10.  PUypkyodoHtf  having  an  endless  suocesrion  of  teeth,  as  ia 
most  vertebrates  below  the  mammals. 

17.  Pdyprotodont,  a  marsupial  having  an  incisor  formub  of  more 

3 

18.  ProtodoHt,  a  ttaee  met  with  in  fosril  mammab  which  is  an 
advance  on  the  haplodont  tooth  ia  thai  two  small  cusps  are  added 
to  the  main  cone. 

19.  Secodontt  a  back  tooth  adapted  to  cutting  as  in  many  of  the 
Camivora. 

30.  Sdenodont,  a  mobr  tooth  with  crescentic  ridges  on  its  grind- 
ing surface  as  in  most  ruminants. 

ai.  Tha€odo$U,  a  tooth  embedded  in  a  socket  or  alveolus,  as  ia 
mammals. 

23.  Triconod^mt,  a  fosril  stage  in  advance  of  the  protodont 
There  are  three  well-marked  cooes  In  an  antero-posterior  line. 

33.  Trilubercular,  a  fosril  stage  succeeding  the  triconodont.  The 
main  cone  b  external  in  the  lower  teeth  and  internal  m  the  upper. 
A  very  common  form  of  back  tooth  in  fossil  forms  and  one  which 
gives  Its  name  to  the  "  tritubercular  theory."  (F.  G.  P.) 

TBBTOTAU^,  the  practice  of  total  abstinence  from  all 
intoxicating  liquors,  hence  that  form  of  the  temperance  move- 
ment of  which  the  basb  b  the  "  pledge  "  to  abstain  from  all 
intoxicating  liquoia  (see  T^empesamce).  There  seems  no  doubt 
that  the  word,  whatever  its  actual  origin,  b  a  atiengthened  form 
of  "  total,"  probably  influenced  by  "  teetotum  "  (^a).  Ac- 
oordiiig  to  the  Cdntury  Didionary,  the  secretary  of  a  New  York 
temperance  aodety  introduced  a  total  abatinenoe  pledge  among 
its  members,  who  ytttt  thus  divided  into  those  who  had  taken 
the  old  pledigie,  the  O.P.'s,  to  abstain  from  spirituooa  liquoia, 
and  the  T.'s,  who  had  taken  the  new  or  total  pledge.  Tlie 
Englbh  vecrion,  taken  from  the  account  by  Joseph  Livesey 
in  the  Staunch  TteMaler,  Jantiary  1S67,  b  that  one  Richard 
Turner,  a  Preston  artisan  and  popular  temperance  speaker, 
dedared  at  a  meeting  about  1833,  that  "  nothing  but  teeHce- 
total  would  do."  Thb  repetitkm  of  the  initial  letter  does  not 
appear  to  have  been  due  to  hb  stammering  but  to  have  been 
a  mere  empfaasb  on  the  word.  The  expression  seems  to  hate 
obtained  instant  reoognition  and  popullatity.  Both  versions 
are  apparently  avthcntiCr  and  than  aeems  no  reason  to  sappoae 
that  they  are  not  Independeikt. 

TEBtOTUM,  a  form  of  top,  uaed  in  Taiiaua  flan^  of  chance; 
the  body  b  of  polygonal  shape,  marked  with  lettctt  or  numben, 
whidi  degUe  tho  rsinlt  of  thr  yime,  afmoidiin  tp  the  aide 
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cemains  uppermost  on  the  fall  of  the  top  after  spinning.  Strutt, 
who  was  bom  in  1749,  mentions  (Sports  Qtid  Pastimes)  the 
teetotum  as  used  in  games  when  he  was  a  boy.  It  seems  that 
in  its  earliest  form  the  body  was  square,  marked  on  the  four 
sides  by  the  letters  A.  (Lat.  aufert  take  up  or  away),  indicating 
that  the  player  takes  one  from  the  pool,  D.  (Lat.  depone,  put 
down),  when  a  fine  has  to  be  paid,  N.  (Lat.  nikfl,  nothing),  and 
T.  (Lat.  tolum),  when  the  whole  pod  is  taken.  Other  accounts 
give  such  letters  as  P.N.D.  {dimidium,  half),  or  H.  and  T.  or 
other  combinations  of  letters. 

TEGEA,  an  ancient  Greek  dty  of  Arcadia,  situated  on  a 
plateau  which  is  enclosed  by  Mts.  Parthenfum  and  Maenalus 
on  E.  and  W.,  and  by  two  transverse  ranges  which  separate 
it  from  the  plateau  of  Orchomenus  and  the  Eurotas  vaUey 
respectively.  The  Tegean  territory  occupied  the  southern 
part  of  this  ^>acc;  the  northern  half,  sundered  by  projecting 
spurs  from  the  parallel  ranges,  belonged  to  Mantineia.  The 
entire  plain  was  well  adapted  for  pasturage  and  corn-growing, 
but  was  liable  to  floods  owing  to  the  lack  of  free  outlets  for  its 
water-courses.  Hence  the  regulation  of  the  tereikra  or  sub-' 
terranean  conduits  which  drained  away  the  overflow  southward 
was  a  matter  of  vital  importance  both  to  Tegea  and  to  Mantineia, 
and  a  cause  of  frequent  quarrds.  By  its  vicinity  to  the  water- 
sheds of  the  Eurotas  and  Alpheus,  and  its  command  over  the 
main  roads  from  Laconia  to  Argos  and  the  Isthmus,  Tegea  like- 
wise was  brought  into  conflict  vdth  Sparta. 

Tegea  was  one  of  the  most  ancient  cities  of  Peloponnesus; 
tradition  ascribed  its  concentration  {synoecism)  out  of  eight 
or  nine  primitive  cantons  to  a  mythical  king  Aleus.  From  the 
fact  that  several  Cretan  townships  passed  for  colonies  of  Tegea, 
it  may  be  inferred  that  this  city  had  oversea  connezbns  in  pre- 
historic days.  The  prominence  which  legend  assigns  to  its 
king  Echemus  in  opposing  the  Heradid  invasion  shows  that  it 
was  one  of  the  (^ef  Peloponnesian  communities  in  the  pre- 
Dorian  epoch.  For  several  centuries  Tegea  served  as  a  bulwark 
of  Arcadia  against  the  expanding  power  of  Sparta;  though 
ultimately  subdued  about  550  B.C.  it  was  allowed  to  retain 
its  independence  and  its  Arcadian  nationality.  During  the 
Persian  invasion  the  Tegeans  displayed  a  readiness  unusual 
among  Peloponnesian  cities;  in  the  battle  of  Plataea  they 
were  the  first  to  enter  the  enemy's  camp.  A  few  years  later 
they  headed  aa  Arcadian  and  Argive  league  agahist  Sparta, 
but  by  the  loss  of  two  pitched  battles  (Tegea  and  Dipaea)  were 
induced  to  resume  their  former  loyalty  (about  468-467).  In  433 
they  broke  out  into  open  war  with  the  Mantineians,  and  when 
the  latter  rebdled  against  Sparta  and  allied  themselves  with 
Argos  and  Athens,  the  Tegeans  stood  firmly  by  Sparta's  ude:  in 
the  decisive  battle  of  Mantineia  (418)  their  troops  had  a  large  share 
in  the  overthrow  of  the  coalition.  During  the  early  4th  century 
before  Cluist  Tegea  continued  to  support  Sparta  against  the 
Mantineians  and  other  malcontents.  After  the  battle  of  Leuctra 
the  philo-Laconian  party  was  expelled  with  Mantineian  help. 
Te^ca  henceforth  took  an  active  part  in  the  revival  of  the 
Arcadian  League  and  the  prosecution  of  the  war  in  aUiance  with 
Thebes  against  Sparta  (371*369),  and  the  ultimate  defection 
of  hfantineia  confirmed  it  in  its  federalist  tendencies.  The 
foundation  of  the  new  federal  capital  Megalopolis  threw  Tegea 
somewhat  into  the  diade.  It  showed  itself  hostile  to  the 
Macedonians,  and  in  966  joined  the  Chremonidean  League 
against  Antigonus  Gonatas.  To  the  incorporation  of  Mantineia 
.into  the  Achaean  League  (333)  Tegea  replied  by.alljring  itself 
with  the  Aetoiians,  who  in  turn  made  it  over  to  Cleomenes  III. 
of  Sparta  (328).  From  the  lattcf  it  was  transferred  by  Anti- 
"gonus  Doaon  to  the  Achaean  League  (333);  in  318  it  was  again 
.occupied  by  the  Spartans  but  reconquered  in  307  by  the  Achaean 
'  general  Philopoemen.  In  Augustus'  time  Tegea  was  the  only 
important  town  of  Arcadia,  but  its  history  throughout  the 
Roman  and  Byzantine  periods  Is  obscure;  it  ceased  to  exist 
as  a  Greek  city  after  the  Gothic  invasion  of  395.  During  the 
Prankish  occupation  its  place  was  taken  by  the  fortress  of 
Nikli.  At  the  time  of  the  Turkish  conquest  (1458)  NikU  had 
bmm  sapenedod  hiy  a  iair-fiscd.towa  called  Mi>nchii«  ferUch  in 


turn  disappeared  when  the  new  dty  of  Tripolitaa  was  founded 
about  3  m.  N.W.  The  site  is  now  occupied  by  the  small 
viUage  of  Piall. 

AcTBOKiTiBS.— Strabo  pp.  337,  388;  Pausanias  vfiL  44-49, 
53-54;  Herodotus  i.  65  ff.,  ix.  35i  7©;  Thucydides  v.  32-73; 
Xenophon,  HeUenica,  vi.,  vii.;  Polybius  ii.  46,  M  ff.,  v.  17,  xi.  18; 
W.  M.  Leake,  Travels  in  the  Morea  (London,  1830),  i.  pp.  88-100, 
ii.  328-334;  E.  Curtius,  Petoponnesos  (Gotha.  1851),  u  pp.  247- 
364;  W.  Loring  in  Journal  of  HeOentc  Studies,  xix.  (1899)  pp. 
35-89;  Schwedler,  De  Rebus  Tegealicis  (Leipsig.  1886)  t  'hrropla  ri}t 
trtkos,  *BKt.  bw6  roO  TtYcarucoO  ZmMr/iov  (Athens,  1890);  for  coins: 
B.  V.  Head,  Historta  Numorum  (Oxford,  1887),  pp.  350-351: 
and  art.  Numismatics,  section  Greek,  \  "  Arcadia.^' 

(M.  0.  B.  C.) 

ArckaeoUfy.—Tht  temple  of  Athena  Alea  at  Tegea  Is  described 

by  Pauaanias  as  excelling  all  others  in  the  Peloponnese  both 

in  dze  and  in  beauty  of  construction.    The  origind  temple 

was  said  to  have  been  built  by  Aleus,  the  founden  of  the  dty; 

it  was  superseded  by  a  larger  one  which  was  destroyed  by  fire 

in  395  B.C.    The  rebuilding  was  entrusted  to  Scopas,  the  great 

sculptor;  and  it  is  probable  that  he  not  only  acted  as  architect, 

but  also  provided  the  sculptural  groups  which  ornamented  the 

pediments.    Like  the  temple  at  Phigalia,  it  combined  the  forms 

of  all  three  ordecsr— Doric,  Ionic  and  Corinthian.    Paosantas 

asserts  that  the  outer  order  was  Ionic;  but  excavations  have 

proved  that  it  was  Doric    The  pedimcntal  groups  of  the  temple 

represented  at  the  front,  the  hunt  of  the  Calydonian  boar,  and, 

at  the  back,  the  battle  of  Achilles  and  Telephus.    Both  subjects 

were  intimatdy  associated  with  the  temple,  for  Atalanta  had 

dedicated  in  it  the  face  and  tusks  of  the  boar,  which  had  been 

awarded  to  her  as  the  fiijit  to  wound  it;  and  Tdephus  was 

the  son  of  Henides  and  the  priestess  Auys.    Two  heads  of 

heroes  and  that  of  the  boar  were  found  before  z88o;  later 

excavation,  in  1883,  showed  the  plan  of  the  temple,  which 

had  six  columns  at  front  and  back,  and  thirteen  at  the  sides. 

In  X900  the  French  school  at  Athens  recovered  more  fragments 

of  sculpture,  including  a  head  of  Heradcs  and  fhe  torso  and 

possibly  the  head  of  Atalanta,  these  last  two  of  Parian  marble. 

The  other  heads  are  badly  damaged  owing  to  the  fact  that  the 

white  marUe  from  Doliana,  of  which  they  are  maxie,  does  not 

resist  damp.    But  they  still  show  in  the  intenmity  of  thdr 

eipreieioa  the  power  of  expressing  passion  for  which  Scopas 

was  famous  beyond  all  other  andent  sculptors.    See  Gkbx.% 

Akt,  fig.  63. 

See  G.  Treu.  UitOua.  d,  detOseh.  fnst.  Allien,,  vi.  1881;  W. 
DOrpfeld*  ibid.,  viii.  1883;  G.  Mendel,  Bulletin  de  correspondance 
kdUniqne,  xxv.  1901 ;  Pauaanias  viii.  45-47.  (E.  Ga.) 

TEGERNSEB,  a  lake  of  Germany,  in  the  province  of  Upper 
Bavaria,  situated  in  a  beautiful  mountain  country,  3383  ft. 
above  the  seii,  34  m.  3-  from  Munich  by  rail  to  Gmund,  a 
village  with  a  atation  on  the  north  shore.  The  lake  is  4  <&. 
long,  averages  i^  m.  broad,  and  is  about  335  ft.  deep.  Its 
waters  discharge  through  the  Mangfall  into  the  Inn.  The 
southern  part  is  environed  by  high  and  well-wooded  hills, 
while  OB  the  northern  side,  where  it  debouches  on  the  plain, 
the  banks  are  flat  and  less  attractive.  Prosperous  villages  and 
handsome  villas  stud  its  shores,  and  it  is  one  of  the  most  fre- 
quented summer  resorts  in  the  vicinity  of  Munich. 

The  viUage  of  Tegemsee  (pop.  1742  In  1905),  on  the  east 
bank,  has  a  parish  church  dating  from  the  15th  century,  a 
ducal  castle  which  was  formeriy  a  Benedictine  monastery, 
and  a  hospital,  founded  in  connexion  with  the  large  ophthalmic 
practice  of  the  late  Duke  Charies  Theodore  of  Bavaria. 

See  Freyberg,  Adleste  Gesckiekte  ton  Tegemsee  (Munich,  1823); 
Hack,  Tegemsee  (Munich,  i888>;  Bren,  Der  Tertmsee,  limnMot^scke 
Stmdie  (Muiiich,  1906). 

TEGfiTTHOFF,  WILHEUI  VOW.  Bakon  (1827-1870, 
Austrian  admiral,  son  of  Lieutenant-Colond  Karl  von  Tegett- 
hoff,  was  bom  at  Marburg,  in  Styria,  on  the  33rd  of  December 
1837.  After  passing  through  the  naval  college  at  Venice,  he 
first  served  afloat  in  1845,  ^"^  in  1848  was  made  an  ensign* 
In  1849  he  was  present  at  the  blockade  of  Venice,  resulting 
in  its  surrender.  In  1853  he  was  promoted  to  be  a  lieutenant, 
and  during  the  Ciinean  wax  was  employed  on  a  sort  of  poto 
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4luty  at  the  Soliiui  movtb  of  tke  Danvbe,  which  bxonght  him 
to  the  faivoiirabk  notice  of  the  Archduke  Maxfanilian,  who  in 
1854  had  been  appointed  bead  of  the  navy  with  tlie  style  o{ 
lear-admiraL  After  some  time  in  a  semi-offidal  scientific 
expedition  in  Egypt,  Arabia,  and  the  Red  Sea  down  to  tlie 
island  of  Soootra,  Tegctthoff  was  promoted  to  the  lank  of 
captain  of  the  thixd  class,  and  in  1858  he  commanded  the 
corvett«  "Exzherzog  Friedrlch"  on  the  coast  of  Morocco, 
then  in  a  very  disturbed  sute.  The  corvette  returned  to 
Trieste  on  the  imminence  of  the  war  with  Frsnce;  but  during 
1859  the  French  fleet  commanded  the  Adriatic  in  vastly  superior 
force,  against  which'  the  Austxians  were  powerless.  After  the 
peace  Tegetthoff  made  a  voyage  to  Btasil  as  aide-de<amp  to 
^laximilian,  and  in  X860-65  commanded  a  large  frigate  in  the 
Levant  diuring  the  disturbances  in  Syria,  and  on  the  coast  of 
Greece  or  in  the  Piraeus  at  the  time  of  the  Greek  revolution. 
Towards  the  end  of  1863  he  was  sent  to  the  Korth  Sea  as  com- 
Bodore  in  command  of  two  frigates,  with  which,  together  with 
three  small  Prussian  gunboats,  he  fought  an  action  with  the 
Danirii  squadron,  and  though  without  any  dedsive  success, 
succeeded  in  raising  the  blockade  of  the  mouths  of  the  Elbe 
and  Weser.  llie  Austrian  emperor  answered  Tegetthoffs  tde- 
grsphic  despatch  by  aiiother  promoting  him  to  be  rear-admirsl, 
and  conferring  on  him  the  Order  of' the  Iron  Crown.  In  1865 
he.  commanded  a  small  squadron  in  the  Mediterranean,  and  in 
the  war  of  r866  was  placed  in  command  of  the-whole  effective 
force  of  the  Adstrian  navy.  WKh  all  his  efforts,  however, 
this  was  markedly  inferior  to  the  Italian  force  opposed  to  it, 
and  when  the  two  fleets  met  off  Lissa  on  the  30th  of  July,  the 
dedsive  victory  of  the  Aostrians  was  entirely  due  to  the  personal 
superiority  of  Tegetthoff  and  the  officers  whom  he  in  great 
measure  bad  trained!  In  numbers,  in  ships,  and  in  armament 
tbe  Italians  were  much  the  more  powerful,  but  they  had  ndther 
a  capable  chief  nor  effident  officers.  Tegetthoff  was  iqimcdi- 
atdy  promoted,  by  telegraph,  to  the  rank  of  vice-admiral,  and 
among  the  many  decorations  conferred  on  him  was  one  from 
his  former  commander,  the  unfortunate  Maximilian,  at  this 
time  emperor  of  Mexico,  whose  body  was  in  the  following  year 
brought  home  by  Tegetthoff.  In  March  1868  he  was  appointed 
bead  of  the  naval  section  of  the  War  Office  and  commander-in- 
chief  of  the  navy,  which  offices  he  held  till  his  death  at  Vienna, 
after  a  very  short  illness,  on  the  7th  of  April  187 1 — in  the 
words  of  the  semi-official  notice—"  zu  frflh  fOr  Osterrdch." 

a.  K.  L.) 

TBOQIAHO  (anc.  Tegtanum,  formerly  called  Diano)^  a  town 
in  Campania,  Italy,  in  the  province  of  Salerno,  45  m.  S.E.  of 
that  town.  Pop.  (1901)  5095.  It  is  situated  3090  ft.  above 
lea-levd  on  an  isolated  eminence  above  the  upper  part  of  the 
▼alley  of  the  Negro  (anc.  Tanager),  to  which  it  gives  the  natojii 
of  Val  di  Btano.  It  represents  the  andent  Tegianum  a  muni- 
dpal  towp  of  Lncania,  made  into  a  colony  by  Nero,  of  which 
the  ruins  cian  be  traced  at  the  foot  of  the  hill,  with  an  andent 
Roman  bridge.  An  Oscan  sepulchral  inscription  in  Greek 
letters  has  been  found  hero  (d.  W.  Corssen  in  Epkenuris  Bpi- 
graficat  ii.  153).  It  possesses  a  castle,  several  churches  of  some 
Interest,  and  three  conventual  buildings.  In  r497  it  was 
strong  enough  to  resot,  under  Antonio  Sanseverino  of  Salerno, 
the  siege  undertaken  by  Frederick  of  Aragon.  (T.  As.) 

TBQlrtR*  B8AIA8  (X789-X846),  Swedish  writer,  was  bom  on 
the  X3th  of  November  1782,  at  Kyrkerud  in  Wetnland.  His 
father  was  a  pastor,  and  his  grandparents  on  both  sides  were 
peasants.  His  father,  whose  name  had  been  Esaias  Lucssson, 
took  the  surname  of  T<gnefus— altered  by  his  fifth  son,  the 
poet,  to  T\egn6r^rom  the  hamlet  of  Tegnaby  in  SmUand, 
where  he  was  bom.  In'  J793  Tegnerus  di^.  In  1799  Esaias 
TegnCr,  hitherto  educated  in  the  country,  entered  the  uiuversity 
of  Lund,  where  he  graduated  hi  philosophy  in  1802,  and  con- 
tinued as  tutor  until  x8xo,  when  he  was  dected  Greek  lecturer. 
In  x8o6  he  married  Anna  Maria  Gustava  Myhnnan,  to  whom 
he  had  been  attached  since  his  eariiest  youth.  In  xSxa  he  was 
named  professor,  and  continued  to  woiIl  as  a  lecturer  In  Lund 
«ntll  1824,  when  he  was  mode  bishop  of  Vexi5.^At  Vexlo  he 


remained  until  his  death,  twenty-two  yeafo  later.    Tegn6r's 
early  poems  have  little  merit.    He  was  comparatively  stow  In 
devdopment.    His  first  great  success  was  a  dithynunbic  war- 
song  for  the  anny  of  x8o8,  which  stirred  every  Swedish  heart. 
In  i8xz  bis  patriotic  poem  Svea  won  the  great  prise  of  the 
Swedish  Academy,  and  made  him  famous.    In  the  same  3fear 
was  founded  in  Stockbohn  the  Gothic  League  (GdUska  fdrbm- 
dd^,  a  sort  of  dub  of  young  and  patriotic  men  of  letters,  of 
whom  Tegn£r  quickly  became  the  chief.    The  dub  published 
a  magazine,  entitled  IduftCf  in  which  it  printed  a  great  deal 
of  excellent  poetry,  and  ventilated  its  views,  particulaily  as 
regards  the  study  of  old  Icelandic  literature  and  history. 
Tegnfo,  Gdjer,  Af zdius,  and  Nicander  became  the  most  famous 
members  of  the  Gothic  League.    Of  the  very  numerous  poems 
written  by  Tegn^  in  the  little  room  at  Lund  which  is  now 
shown  to  visitors  as  the  Tegn^r  museum,  the  majority  are 
short,  and  even  occasional  lyrics.    His  celebrated  Song  to  the 
SuH  dates  from  18x7.    He  completed  thxee  poems  of  a  more 
amUtioos  chamcter,  on  which  hb  fame  chiefly  rests.    Of  thoe, 
two,  the  romance  of  Axd  (1834)  and  the  delicatdy-chiselled  idyl 
of  Nattvardsbamen  ("  The  First  Communion,"  1820),  translated 
by  Longfdlow,  take  a  secondary  place  in  comparison  with 
Tegn^s  mastexplece,  of  world-wide  fame.    In  1820  he  pub- 
lished in  Iduiuf  certain  fiagmcnts  of  an  epic  or  cyde  of  epical 
pieces,  on  which  he  ^«s  then  working,  FHikjofs  saga  or  theStoiy 
of  Frithiof .    In  xSas  'he  published  five  more  cantos,  and  in  1805 
the  entire  poem.    Bdore  it  was  completed  it  was  faaaous 
throughout  Europe;  the  aged  Goethe  took  up  his  pen  to 
commend  to  his  countrymen  this  *'  alte,  kriUtige,  gigantisch- 
barbarische  Dichtart,"  and  desired  Amalie  'von  Imhoff  to 
translate  it  into  German.    This  romantic  paraphrase  of  an 
andent  saga  was  composed  in  twenty-four  cantos,  all  differing 
in  verse  form,  modelled  somewhat,  it  is  only  fair  to  say,  on 
an  earlier  Danish  masterpiece,  the  Hdge  it  Ohlenschll^er, 
PrWgojs  saga  is  the  best  known  of  all  Swedish  productions;  it 
is  said  to  have  been  translated  twenty-two  times  into  English, 
twenty  times  into  German,    and  once  at  least  into  every 
European  language.    It  is  far  from  sattefying  the  demands  of 
more  recent  antiquarian  research,  but  it  stUl  is  allowed  to  give 
the  freshest  existing  impression,  in  ima^native  form,  of  life  in 
early  Scandinavia.    In  later  years  Tegn6r  began,  but  Idt  un- 
fiiUshed,  two  Important  epical  poems,  Gerda  and  KrotAmdeti. 
The  period  of  the  publication  of  PHtkjofs  saga  (X835)  was  the 
critiod  epoch  of  his  career.    It  made  him  one  of  the  most 
famous  poets  in  Europe;  It  transferred  him  from  his  study  In 
Lund  to  the  bishop's  palace  in  Vexi5;  it  marked  the  fifst 
breakdown  of  his  health,  whidi  had  hitherto  been  excellent; 
and  it  witnessed  a  singular  moral  crisis  in  the  inner  history  of 
the  poet,  about  which  much  has  been  written,  but  of  which 
little  is  known.    Tegn^r  was  at  this  time  passionately  in  love 
with  a  certain  beautiful  Euphroeyne  Pahn,  the.  wife  of  a  town 
councillor  in  Lund,  and  th^  unfortunate  passion,  whfle  it  in- 
spired much  of  his  finest  poetry,  turned  the  poet's  blood  to 
pilL    From  this  time  forward  the  heartlessness  of  woman  is 
one  of  TegnCr's  prindpal  themes.    It  is  a  remarkable  sign  of 
the  condition  of  Sweden  at  that  time  that  a  man  not  in  holy 
orders,  and  so  little  In  possession  of  the  religious  temperament 
as  Tegntr,  should  be  offered  and  should  accept  a  bishop's 
crosier.    He  did  not  hesitate  In  accepting  it:  it  was  a  great 
honour;  h€  was  poor;  and  he  was  anxious  tO  get  away  from 
Lund.    No  sooner,  however,  had  he  begun  to  study  for  his  new 
duties  than  he  began  to  regret  the  step  he  had  taken.    It  'was 
neverthdess  too  late  to  go  back,  and  Tegn6r  made  a  respectable 
bishop  as  long  as  his  health  lasted.    But  he  became  moody  and 
melancholy;  as  early  as  1833  he  complained  of  fiery  heats  in 
his  brain,  and  in  X840,  during  a  vidt  to  Stockholm,  he  suddenly 
became  insane.    He  was  sent  to  an  asyhim  in  Sdileswig,  and 
early  in  184  r  he  was  cured,  and  able  to  return  to  VeidSl   .It  was 
during. his  convalescence  in  Schleswig  that  he  composed  Krm- 
bruden.    He  wrote  no  more  of  Importance;  in  1843  be  bad  a 
stroke  of  apoplexy,  and  on  the  2nd  of  November  1846  he  died 
In  VeslO.  .  F^rom  1819  he  bad  been  a  member  of  the  SwcdUi 
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Academy,  wlwre  be  was  suooeeded  by  hb  biographer  and  beat 
imitator  Bdttigcr. 

See  B^Mtiger,  Ttciming  of  Tegnirs  Lefnadx  Georg  Bfandcs, 
Esaias  Ttgairx  Thonunaoder,  Tankar  ock  Ldjen.  (£.  G.) 

TBGUCIGAIiPAt  the  capital  of  Honduras  and  of  the  depart- 
ment of  Tegucigailpa;  situated  3200  ft.  above  aea-kvel^  on  the 
river  Choluteca,  and  at  the  head  of  a  railway  to  the  port  of  San 
Lorenzo  on  Fonseca  Bay.  Pop.  (X905)  about  35,000.  Teguci- 
galpa is  the  largest  and  finest  dty  in  the  republic.  The  majority 
of  its  houses  are  of.  one  storey,  built  round  a  central  ooxirt;  the 
windows  are  usually  uni^azed  but  protected  by  iron  bars  which 
project  into  the  narrow  cobble-paved  streets.  The  focus  of 
dvic  life  is  near  the  central  park,  in  which  stands  a  bronze 
equestrian  statue  of  Francisco  Moraaan  (1793*1843),  the 
Honduiian  statesman  and  soldier.  Fronting  the  park  is  a 
domed  cathedral,  one  of  the  largest  and  most  ornate  churches 
in  Honduras.  Other  noteworthy  buildings  are  the  government 
offices,  university,  school  of  industry  and  art,  national  printing 
works,  and  law  courts.  A  lofty  ten-arched  bridge  over  the 
Choluteca  connects  the  dly  with  its  principal  suburb,  Con- 
cepcion  or  ComayagueLa.  Tegucigalpa  became  capital  of 
Honduras,  a  status  it  had  previously  dbared  with  Comayagua, 
in  1880.  During  the  i8th  century  the  nd^bourhood  was 
famous  for  its  gold,  silver  and  marble,  but  in  modem  times 
the  mines  and  quarried  have  greatly  declined  in  value,  and 
farming  is  the  chief  load  industry..  In  1Q07  Tegucigalpa  was 
occupied  by  the  Nicaraguan  invaders. 

TBOULA,  the  Latin  term  for  the  convex  covering- tile  of  a 
roof,  as  distinguished  from  the  imbretf  the  concave  tile  (see 
Tubs). 

TEHERAN  (more  properly  TEhkam),  a  province  of  Persia, 
with  capital  of  the  same  name  (which  is  also  the  capital  of  the 
Persian  empire).  It  pays  a  yearly  revenue  of  about  £100,000, 
and  comprises  the  districts  of  Saujbulagh,  Shafariar,  Fediavayeh, 
Shimran,  Kasran  and  Veramin.  The  first  three,  situated 
north-west,  west  and  south  of  the  dty  of  Teheran,  are  very 
fertile,  and  su{q;>ly  the  capital  with  grain,  grapes  and  melons. 
Shimran,  the  district  north  of  the  city,  and  on  the  slopes  of  the 
Elburz  (rising  to  an  elevation  of  x  3,600  ft.)  has  63  villages  (one, 
Tajrish,  the  seat  of  the  governor,  with  a  population  of  over  3000), 
which  are  much  frequented  during  the  summer  months  by  the 
inhabitants  of  the  dty  seeking  relief  from  the  great  heat.  One 
of  the  villages,  Gulhek  or  Gulahek,  but  correctly  Kulhek  (with 
a  guttural  K,  and  meaning  a  small,  reedy  mere),  situated  800  ft. 
above  the  dty  of  Teheran  and  6|  m.ifrom  it,  was  given  in  fief  to 
the  British  government  by  Fath  All  Shah  about  1830  for  the 
summer  quarters  of  the  British  legation.  Zergendeh,  a  village 
adjoimng  Gulhek,  is  hdd  in  a  simUar  mSinner  by  <the  Russian 
government,  and  the  Russian  legation  stays  there  during  the 
summer.  Kasran  is  a  hilly  district  north-east  of  Teheran, 
with  numerous  coal  mines  (inferior  ooal  of  the  Jurassic  period) 
and  streams  abounding  with,  salmon  .trout.  The  Veramin 
district,  south-east  of  Teheran  dty,  has  133  villages,  and  sup- 
plies the  city  and  surrounding  districts  witii  wheat,  barley  and 
rice.  It  is  watered  by  the  Jajnid  river,  aad  is  oonsidescd  one 
of  the  most  fertile  districts  of  Persia* 

TEHERAN*  the  Capital  of  Persia  and  of  the  province  of 
the  same  name,  70  m.  S.  of  the  southern  shore  of  the  Caspian 
Sea.  It  is  situated  pn  an  immense  gravel  deposit  which  slopes 
down  from  the  foot  of  the  Elbiux  mountain  (rising  to  an  alti- 
tude of  ia,6oo  ft.)  8  or  9  m.  N.  of  the  dty,  and  extends  for 
16  m.  to  near  Shah-abdul-Azim,  s\  m.  S.  of  it.  Teheran  was 
formerly  a  kind  of  polygon  about  4  m.  in  circumference,  with 
a  mud  wall  and  towers,  a  dry  ditch  and  six  gates,  but  in  1869 
Nasr-ud-din  Shah  dedded  upon  enlarging  the  dty;  the  old 
wall  and  towers  were  demolished,  the  ditch  was  fiUed  up  axKi 
used  for  building  sites,  and  an  enceinte  consisting  of  a  ditch 
and  58  unequal  bastions  according  to  Vauban's  .first  system 
was  oonstruaed  and  completed  in  1874.  The  dty  then  took 
the  shape  of  an  irregular  octagon,  and  its  circumference  (a  line 
through  the  salient  angles  of  the  bastions)  measures  19,596 
neUes,  «r  xa-i8  m.    The  area  within  the  bastions  is  about 


f\  sq.  ffl.    There  axe  twelve  f&teft,  wUck  are  dosed  from  twa 
hours  -after  sunset  to  an  hour  before  sunrise.    According  lo 
observations  taken  In  -1895  by  British  officers  in  connexioa 
with  determining  the  longitude  of  Madras^  the  loBgitude  of 
Teheran  (pillar  at  the  north-western  comer  of  the-  British 
legation  grounds)  is  51^  t^  a-8'  £.    The  latitude  of  the  old 
telegraph  office,  which  was  situated  almost  due  S.,  is  35^  41' 
6*83'  N.,  and  its  elevation  38x0  ft.    The  northern  gates  of 
the  dty  are  282  ft.  above  the  sonthem  ones.    Teheran  has 
little  to  distinguish  it  in  general  outward  appeariAce  from 
other  dries  of  the  country,  though  in  recent  ^bars  (sinoe  the 
above-mentioned  extension)  many  broad  and  straight  streets 
and  a  number  of  buildings  of  western  architecture,  Aops  with 
show  windows,  electric  lamps,  cabs,  ftc,  have  been  introduced, 
"  We  are  in  a  dty  which  was  bom  a^d  nurtured  in  the  East, 
but  is  beginning  to  dothe  itself  at  a  West>£nd  tailor's " 
(Curzon).    Most  of  the  innovations  are  to  be  seen  dnly  in  the 
northern  part  of  the  town  where  the  Europeans  and  many 
well-to-do  iiativea  reside.    The  ark  or  dtadel,  situated  nearly 
in  the  centre  of  the  town,  contains  the  sbah  's  palace  and  a 
number  el  modem  buildings  of  respectable  appearance,  foi 
instance  the  foreign  office,  the  war  office,  customs,  telegraph 
sution,  arsenal,  &c.    Immediately  north  of  the  mA>  are  the 
Maidan  Tupkhaneh  (ArUUery  Square),  870  yds.  by  sso,  and 
•the  great  Maidan  i  Mashk  (Maidan  of  drill),  the  military  parade 
ground,  550  yds.  by  350.    South  of  the  ark  are  the  basaaOt 
the  central  arcade  and  caravanserai  built  c.  1S50  by  the  prime 
minister  Miraa  Taki  Khan,  commonly  known  as  the  'amir«  and 
beyond  them,  as  well  as  on  the  east  and  west,  are  tbe  qoarters 
of  the  old  town,  with  nanow,  crooked  and  mostly  Unpaved 
and  undean  streets.    Teheran  has  6|  m.  of  tramways  (single 
lines)  and  is  connected  with  Shah-abdul-Azim  by  a  asngie  line 
of  railway  of  one-metre  gauge  and  5^  m.  long  (the  on^  railway 
in  Persia).    Water  is  freely  supplied  to  the  town  by  means  of 
about  thirty  underground  canals  (Aoim/s),  led  from  the  slope 
of  the  northern  hills  aad  running  5  to  10  m.  at  considerabft 
depths  bek>w  the  surface.    The  wMer  supply  would  be  ample 
for  the  requirements  of  the  population  if  it  could  be  regularly 
and  equally  distributed;  but  tbe  siq>ply  in  the  months  oif 
October  and  November  is  only  about  one-half  of  that  during 
March,  and  much  water  is  lost  through  open  ditches  and  Iqr 
leakage.    The  distribution  therefore  iB  irregnbu::  in  winter 
and  earfy  spring,  when  the  gardens  require  veiy  little  water 
from  the  cainals,  the  supply  is  too  great,  and  m  summer  it  is 
too  little,  'it  has  been  calculated  that  the  mean  wtar  supply 
amounts  to  the  enormous  quantity  of  921,000  gallons  per  hour 
all  the  year  round,  but  that,  after  deducting  tbe  quantity 
wasted  in  distribution,  irrigation  ci  gardens,  fiSing  tanks  and 
baths,  watering  streets,  &c.,  there  remain  forty-two  gallons  per 
head  daily  during  the  month  of  A|»il,  seventeen  during  Julx» 
August  and  September,  and  ten  during  October  and  November. 
Even  the  last  quantity  would  suffice  if  evenly  dbtributed,  but 
as  most  of  tbe  canals  are  private  property  and  indepepdent 
of  government  or  munidpal  control,  the  distribution  is  unequal, 
and  St  frequently  happens  that  whe^  some  parts  of  the  dty 
have  water  in  abundance  others  have  hardly  any.    Teheran 
has  many  mosques,  all  of  recent  date,  the  finest  being  the  one 
called  Masjed  i  Sipahsalar,  built  by  MIrza  Husain  Khan  Sipab* 
salar  Azam,  who  was  prime  minister  for  Xesk  years  until  1M4. 
It  is  situated  in  the  new  part  of  the  dty  and  adjoining  it  is 
the  Baharistan  palace,  once  the  residence  of  Sipahsalar,  after* 
wards  occupied  by  the  national  assembly.  .  Another  notable 
mosque  is  the  Masjed  i  Shah,  completed  c.  z84a    There  are 
also  many  colleges  and  schools,  some  of  them  with  European 
teachers,  including  the  "  German  School "  (1907)  with  a  yearly 
subsidy  of  iitoo  from  the  shah.    Before  Nasr-ud-din's  ^^^ 
voyage  to  Europe  in  1873  only  four  western  states  had  kgations 
and  consulates  at  Teheran;  now  twdve  states  are  represented. 
The  present  population  of  Teheran  is  about  280,000,  iaduding 
600  Europeans,  4000  Jews,  the  same  number  of  AnneniaoSk 
300  Zoroastrians,  and  a  garrison  of  3000  to  4000.    The  climate 
is  considered  unhealthy,  particularly  in  the  summer  at»d  eariy 
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aoftmuif  lAitn  tjfpitM,  agoe  nod  othte  fafos  ate  prevafent, 
but  •omething  in  tho  mjr  of  lanitatioQ  haa  been  effected  and 
Uieie.is  a  distinct  impiovemc&t.  The  author  of  the  Zimd 
fi  im&aHSf  writing  in  1596,  states  that  cholera  Ireqnently 
v^ted  the  city,  aanA,  the  north  being  shut  off  by  high  moon- 
tainsi  the  air  was  hot  and  evil-smeUiog  and  the  water  un- 
wholesome, in  fact  the  dinurte  was  so  bad  that  even  the  Angel 
of  Death  can  away  from  it.  The  mean  yearly  tempecature 
calculated  from  obaervatiooa  taken,  for  a  number  of  years 
ending  1992  was  62*6*  F.,  the  highest  temperature  observed 
was  izi%  the  lowest  5^  giving  a  difference  of  to8*  between 
extremea.  The  hottest  aooth  is  July,  with  a  mean  of  85*3*; 
tlie  coldest  Januaiy,  with  a  mean  of  34*a^.  The  mean  annual 
muifaU  daring  a  period  of  15  years  ending  31st  December 
1907,  was  10  ins. 

In  the  Jthamkudia  i  Jtttoim,  a  Fenian  Ustoiy  written  in 
the  X3th  centuy,  the  name  of  the  town  is  written  Tiran,  whik 
other  woKfcs  have  the  name  as  it  is  now  written,  vi&  Tehran. 
The  latter  apdUng  is  due  to  Arab  influence,  oM  Perrian  names 
being  frequently  Arabidsed  and  sometimes  becoming  unrecog- 
nizable. Two  villages  in  the  neighbourhood  of  Isfahan  appear 
as  Tinsn  in  old  documents,  wUle  in  modem  revenue  accounts 
and  listo  th«y  are  written  Tehran.  The  Uiijem  d  Buldon, 
a  geographical  dictionary  written  in  1294,  describes  Teheran 
as  a  village  4  m.  distant  from  Rai  (Rhi^ses).  Pietio  della 
Valle,  who  passed  a  nigtat  Qvayt  6-7,  t6i8)  act  Tehexan,  writes 
Taheran  "  (periiaps  thinking  it  to  be  a  pkual  of  laher,  "  the 
pure  "),  and  Sir  Thomas  Herbert,  whfr  virited  it  on  the  14th  of 
June  16^7,  calls  it  *'  Tyroan,"  and  states  that  it  contained 
3000  houses  built  of  sun-dried  bricks  and  hfui  its  water  supply 
Inoai  a  little  river  which  flowed  thcMigh  it  in  two  branches. 
Ahnost  the  whole  of  the  dty  Was  destn^ed  by  the  Afghans  in 
I7a3»  and  Teheran  did  not  ngain  aay  importanoe  nntil  the 
eloBe  of  the  centuiy  when  Agha  Mahommed  Khan,  the  founder 
of  the  Kajar  dynasty,  made  it  his  capital  and  residence.  Dr 
Olivier,  who  visited  Teheran  in  1796,  says,  '*  In  spite  of  Agha 
Kohammed  Khan's  efforts  to  induce  people  to  settle  and  mer- 
ibants  and  niaattfacturei»  to  establish  themsdvcs  there,  the 
population  of  Tcheiaa  does  not  amount  to  15,000  souls,  indud- 
ig^  a  gairison  of  300a!'  CA.  H.-S.) 

TBHm,  a  native  state  in  Northern  India,  in  political  sub- 
ordination to  the  United  Provinces:  area,  4200  sq.  m.;  popu- 
lation (i9<»)  ^68,S&s;  estimated  revenue,  £38,ooa  It  iiea 
cnttrdy  amid  the  Himalayas,  containing  ranges  from  30,000 
to  93^000  ft.  above  sea-level,  and  also  the  souices  of  both  the 
Ganges  and  the  Jumna,  with  the  pteoeaof  pOgrimage  aaaodated 
with  them.  The  forests,  which  have  been  ietted  lo  the  Biiti&b 
^vomment,  arc  very  valuable,  yidding  several  Unds  of  pinc^ 
oak  and  cedar.  The  oops  are  rice,  araall  miUets,  wheat, 
potatoes  and  a  little  ten.  The  chief,  whose  title  is  raja,  is 
descended  from  a  Rajput  family  which  fonberiy  rukd  over  all 
GafhwaL  The  easting  state  was  created  by  the  British  after 
the  war  with  N^  in  1815.  The  town  of  Tehri,  on  the  river 
Bhaglralhi  (as  the  Ganges  is  here  called)  has  a  pop.  (1901)  of 
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TEHUAmEFBC  (from  leoKMs^fpA^"  jaguar-hill ")»  the 
town  which  gives  its  name  to  the  isthmus,  gulf  and  railway, 
stands  on  the  Tehuaatepec  river  about  15  m.  from  its  mouth 
and  13  m.  by  mil  from  Salina  Crus.  Pop.  (1904,  esthnated) 
10,000.  It  is  a  typical,  straggling  Indian  town,  occupying  the 
slope  of  a  hiU  on  the  Padfic  side  of  the  divide,  with  a  beantlful 
view  of  the  river  valley  and  the  distant  sierras  to  the  N.  The 
streets  are  little  more  than  crooked  paths  up  the  hillside,  and 
the  habiuUons  are  for  the  most  part  thatched,  mud-walled 
bats.  The  popuUtion  of  the  town  and  of  the  surrounding 
district  is  composed  almost  wholly  of  Indians  of  the  great 
Zapoteca  family.  Hie  Tehuaaas  of  l^uantepec  are  noted 
for  the  beauty  and  gtaoeful  carnage  of  thdr  women,  who  are 
yeputed  to  be  the  finestrlookiag  among  the  native  reces  of 
MenoA.  The  women  aia  the  traders  in  Tehuantepec  and  do 
little  menial  work--a  icsult»  apparently,  of  the  hifluence  of 
biaatyt   l>t  Itfioal  industries  indude  the  making  of  "  ciMte,"  a 


cane  ^rit,  and  the  weaving  of  oDtton  fabrics,  dyed  with  the 
juice  of  a  marine  sh'dl-fish  {Purpura  poUila)  found  on  the 
neighbouring  coast.  Indigo  was  formerly  grown  in  the  vidnity 
and  cochineal  gathered  for  export,  but  bodi  of  these  industries 
have  declined.. 

TEHUANTEFEC,  an  isthmus  of  Mexico  lying  between  the 
Gulfs  of  Campecfae  (Campeachy)  and  Tehuantepec,  with  the 
Mexican  states  Of  Tabasco  and  Chiapas  on  the  E.,  and  Vera 
Cruz  and  Oaxaca  on  the  W.  It  indude^  that  part  of  Mexico 
fying  between  the  94th  and  96th  meridians  of  W.  longitude,  or 
the  south-eastern  parts  of  Vera  Cruz  and  Oaxaca,  with  perhaps 
small  districts  of  Chiapaa  and  Tabasco.  It  is  125  m.  aoow 
at  Its  narrowest  part  from  gulf  to  gulf,  or  lao  m.  to  the  head  of 
Laguna  Superior  on  the  Fadfiic  coast.  Hie  Sierra  Madre 
breaka  down  at  this  point  into  a  broad,  plateau-<like  ridge, 
whose  devation,  at  the  highest  point  reached  by  the  Tehuan- 
tepec railway  (Chivda  Pass)  is  735  ft.  The  northern  side  of 
the  isthmus  is  swampy  and  densely  covered  with  jungle,  which 
has  been  a  greater  obstacle  to  r^way  construction  than  the 
grades  in  crossing  the  sierra.  The  whole  region  is  hot  and 
malarial,  excq>t  the  open  elevations  where  the  winds  from  the 
Pacific  render  it  comparativdy  cool  and  healthful.  The  annual 
rainfall  on  the  Atlantic  or  northern  slope  is  156  m.  (Enoch)  a)Dd 
the  maximum  temperature  about  95**  in  the  ^lade.  The 
Pacific  slope  has  a  Ught  rainfall  and  dryer  climate. 

Since  the  days  of  Cortis,  the  Tehuantepec  isthmus  has  been 
considered  a  favourable  route,  first  for  an  inteioceanic  canal, 
and  then  for  an  interoceanic  railway.  Its  proximity  to  the 
axis  of  international  trade  gives  it  some  advantage  over  the 
Panama  route,  which  is  counterbalanced  by  the  narrower 
width  of  the  ktter.  When  the  great  cost  of  a  canal  across  the 
isthmus  compelled  en^^eers  and  capitalists  to  give  it  up  as 
impracticable,  James  B.  Eads  proposed  to  construct  a  quadruple 
track  sh^railway,  and  the  scheme  recdved  serious  attention 
for  some  time.  Then  came  projects  for  an  ordinary  railway, 
and  several  oopoessions  were  gcanted  by  the  Mexican  govern^ 
meat  for  this  puipose  from  1857  to  1883.  In  the  kst-named 
year  the  Mexican  government  rnolved  to  undertake  the  enter* 
prise  on  its  owii  account,  and  entered  into  contracts  with  a 
prominent  Mexican  contractor  for  the  work.  In  1888  this 
contract  was  rescinded,  after  67  m.  of  soad  had  been  completed. 
The  next  contract  was  fruitless  through  the  death  of  the 
contractor,  and  it»  third  failed  to  complete  the  work  within 
the  sum  spedfied  (£3,700,000).  This  was  in  1893,  and  37  m. 
remained  to  be  built.  A  fourth  contract  resulted  in  the  com« 
pletion  of  the  line,  from  coast  to  coast  in  1894,  when  it  was 
found  that  the  terminal  ports  were  deficient  in  facUities  and 
the  road  too  light  for  heavy  traffic.  The  government  then 
entered  into  a  contract  with  the  London  finn  of  extractors 
of  S.  Pleaison  &  Son,  Ltd,  who  had  constructed  the  drainage 
works  of  the  valley  of  Mexico  and  the  new  port  works  of  Vera 
Cruz,  to  rebuild  the  lino  and  construct  terminal  Iforts  at 
Coatzacoaloo%  on  the  Gulf  coast,  and  Salina  Cruz,  on  the  Pacific 
sidob  The  work  was  done  for  account  of  the  Mexican  govern- 
ment. Work  began  on  the  x6Ui  of  December  1899,  and  was 
finished  to  a  point  where  its  formal  opening  for  traffic  was 
possible  in  Jaauaiy  1907. 

The  railway  is  193  m.  long,  with  a  branch  of  18  m.  between 
Juile  ahd  San  Juan  Evangelista.  The  mininiain  deoth  at  km 
water  in  both  ports  is  33  ft.,  and  an  extensive  system  ol  quays  and 
railway  tracks  at  botn  terminals  affords  ample  facilities  for  the 
expeditious  handling  of  heavy  cargoes.  The  general  offices,  shops, 
hospital,  Ac,  are  located  at  Rincon  Antonio,  at  the  entrance  to  the 
Chivela  Pass,  where  the  temperature  is  cool  and  healthful  condhions 
prevail.  At  Santa  Lucneda,  109  m..  from  Salina  Cruz,  connexioo 
is  made  with  the  Vera  Cruz  &  Padfic  railway  (a  government 
line),  313  m.  to  Cordova  and  31  z  m.  to  Mexico  dty. 

TEHUELCHB,  Chuelchb,  or  HunucHE  ("Southern 
People  "),  the  generic  name  given  by  the  whiles  of  Argentina 
to  the  Indian  tribes  of  Patagonia  (9.*.). 

TEIGllMOinH,  JOHN  SHORE,  ist  Bakon  (i75i->854)r 
govemor'general  of  India,  was  bora  on  the  8th  of  October  1751^ 
the  8oa  of  Thomas  Shore,  a  supercar^  in  the  service  of  tho 
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East  India  Conpaay.  He  nu  educated  at  Hanow,  and  went 
<»ut  to  India  as  a  writer  iA  the  Bengal  Civil  Service  in  1769.  He 
became  a  member  of  the  Supreme  Council  (1787^89),  in  which 
capacity  he  assisted  Lord  Comwallis  in  introducing  many  reCoimSy 
but  did  not  approve  his  permanent  settlement  o£  BttgaL  On 
the  retirement  of  Comwallis,  he  was  appointed  governor- 
general  (i793'-98)f  adopting  a  policy  of  non-interference,  but 
deposed  Wazir  Ali,  for  whom  he  substituted  Saadat  AU  «a 
nawab  of  Oudh.  His  term  of  ofSce  was  also  signsliyd  by  a 
mutiny  of  the  officers  of  the  Indian  army,  which  he  met  with 
concessions.  He  was  created  a  baronet  in  179a,  and  Baron 
Tfignmouth  in  the  peenge  of  Ireland  in  1798.  On  his  retire- 
ment from  India  he  was  q>pointed  member  of  the  board  of 
control  (1807-38),  and  was  for  many  years  president  of  the 
British  and  foreign  Bible  Society.  He  died  on  the  X4th  of 
February  1834. 

See  Memom  pf  Lord  TeiiitmdtiAt  by  hk  son  (1843). 

mOlQIOUTH,  a  seaport  and  market  town  in  the  Ashburton 
parb'amentary  division  of  Devonshire,  England,  at  the  mouth 
of  the  river  Teign,  on  the  English  Channel,  15  m.  S.  by  E.  of 
Exeter,  by  the  Great  Western  railway.  Pop.  of  urban  district 
(190X)  8636.  Two  parishes,  East  and  West  Teignmouth,  form 
the  town.  It  lies  psurtly  on  a  peninstila  between  the  river  and 
the  sea,  partly  on  the  wooded  uplands  which  enclose  the  vaDey 
and  rise  gradually  to  the  high  moors  beneath  Heytor.  The  Den, 
or  Dene,  forms  a  promenade  along  the  sea-front,  with  a  small 
lighthouse  and  a  pier.  St  Michael's  church  in  East  Teign- 
mouth was  rebuilt  in  2834  in  Decomted  style,  but  retains  a 
Norman  doorway  and  other  ancient  portions;  of  St  James', 
fai  West  Teignmouth,  the  south  porch  and  tower  are  Norman. 
There  are  a  theological  college  for  Redemptorists,  and  a  Bene- 
dictine convent,  dedicated  to  St  Scholastica.  The  entrance  to 
the  harbour  has  been  improved  by  dredging,  and  the  two  quays 
accommodate  vessels  drawing  13  ft.  at  neap  tides.  Pipeclay  and 
china  day,. from  Kingsteignton,  ate  shipped  for  the  Stsiford- 
shire  potteries,  while  coal  and  general  goods  are  imported. 
Pilchard,  herrings,  whiting  and  mackerel  are  taken,  and  salmon 
in  the  Teign.  Malting,  brewing  and  boatbuilding  are  also 
carried  on.  East  Teignmouth  was  formerly  called  Teignmouth 
Regis,  and  West  Teignmouth,  Teignmouth  EpiscopL 

Teignmouth  {Teinemuef  Tengemm)  possessed  a  diurch  of 
St  Michael  as  early  as  1044,  when  what  is  now  East 'Teign- 
mouth was  grantbd  by  Edwiurd  the  Confessor  to  Leofric,  bishop 
of  Exeter,  and  an  allusion  to  salterers  in  the  same  grant  proves 
the  existence  of  the  salt  Industry  at  that  date.  Teignmouth 
is  not  mentioned  in  the  Domesday  Survey,  but  in  1276  what 
is  now  West  Teignmouth  appears  as  a  mesne  borough  held 
by  the  dean  and  chapter  of  Exeter;  what  is  now  East  Teign- 
mouth eontinuing  with  the  bishop,  who  was  accused  In  that 
year  of  holding  in  his  manor  a  market  which  should  be  held 
hi  the  borough.  The  bisfaop^s  manor  was  alienated  in  1550 
to  Sir  Andrew  Dudley,  but  West  Teignmouth  remained  with 
the  dean  and  chapter  until  eariy  in  the  19th  century.  In  the 
middle  ages  Teignmouth  was  a  flourishing  port,  able  to  furnish 
7  ships  and  120  mariners  to  the  CaUs  expedition  of  1347,  end 
depending  chiefly  on  the  fishing  and  salt  industries.  In  the 
early  part  of  the  17th  century  the  town  had  fallen  into  decay, 
but  it  speedily  recovered,  and  in  1744  could  contribute  twenty 
vessels  to  the  Newfoundland  shipping  trade.  The  borougli 
was  never  represented  in  parliament,  nor  incorporated  by 
charter.  The  Saturday  market,  which  was  held  up  to  the 
19th  century,  is  mentioned  in  1220,  and  was  confirmed  by 
royal  charter  in  1253,  together  with  a  fair  at  Michaehnas. 
Teignmouth  was  burned  by  French  pirates  in  1340,  and  was 
again  devastated  by  the  French  on  the  36th  of  June  169a 

See  Victoria  County  History,  Devonshire;  The  Teitnmcuth  Guide 
and  Complete  Handbook  to  the  Town  and  iVWfibtottf  Am/ (Teignmouth, 
1875). 

TBIRBBIA8,  in  Greek  legend,  a  famous  Hieban  seer,  son 
of  Eueres  and  Chariclo.  He  was  a  descendant  of  ddaens,  one 
of  the  men  who  had  sprung  up  from  the  serpent's  teeth  sewn 
by  Cadmus.    He  was  blind  from  hit  seventh  year,  lor  wfaieb 


v«xious  causes  were  alkged.  Some  said  thit  the  godi  ftad 
blinded  him  because  he  had  revealed  to  men  what  they  ought 
not  to  know.  Others  said  that  Athena  (or  Artemis)  blinded 
him  because  he  had  seen  her  naked  in  the  bath;  when  his 
motlier  prayed  Athena  ti>  restore  his  sight}  the  goddess,  being 
unable  to  do  so,  purged  his  ears  so  that  he  could  understand 
the  speech  of  birds,  and  gave  him  a  sta£F  wherewith  to  guide 
his  steps  (ApoUodoms  ilL  6).  According  to  Sostiatus,  author 
of  an  de^ac  poem  called  Ttiresics,  he  was  originally  a  gMi 
but  had  been  changed  into  a  boy  by  Apollo  at  the  age  of  seven; 
after  undergoing  several  more  tiansformationa  from  one  icx  to 
the  other,  she  (for  the  final  sex  was  feminine)  was  turned  into 
a  mouse  and  her  lover  Atachnos  into  a  weasel  (EusUthius  on 
Odyssey,  p.  1^5).  TeireiSas'  grave  was  »t  the  TilphusiaA 
spring;  but  there  was  a  cenotaph  of  him  at  Thebes,  and  aba 
in  kter  times  his  ^observatory,"  or  place  for  watching  for 
omens  from  birds,  .was  pohited  oiit  (Pausaniaa  ix  16; 
Sophodes,  AmHione,  999).  He  had  an  oracle  at  Orehomenus, 
but  during  a  plague  it  became  silent  and  remained  so  in 
Phitarch's  time  (Ds  Defeetu  Omcuhnm,  44)-  According  to 
Homer  iQd,  x.  492,  xi.  90),  Teiresias  was  the  only  penon  in 
the  worid  of  the  dead  whom  Proserpine  allowed  to  retain  hii 
memory  and  intdlect  unimpaired,  and  Dice  sends  Odysseus  to 
consult  him  concerning  his  return  home.  He  figured  in  the 
great  paintings  by  Polygnotus  in  the  Lesche  at  DelphL 

TDSSBRBirC  DB  BORT,  PIBRIUI  BDMOMD  (x8i4-x89s)> 
French  writer  and  politician,  was  bom  at  Chiteauroux  on  the 
17th  of  September  1814,-  and  entered  the  dvQ  service  after  tin 
completion  of  his  education  at  the  £cole  Pdytechnique.  He 
was  a  railway  expert,  becoming  aecretaiy-general  of  the  Rail- 
way Commission  estaUlshed  in  1^43,  government  oommisskMief 
to  the  authorized  railway  companies,  administrator  of  the 
Lyons-Mediterranean  railway,  and  commissioner  to  examiM 
foreign  raDwayi.  In  1846  he  was  returned  to  the  Chamber 
of  Deputies  for  Hfranit,  but  the  revolution  of  1848  di^ve  him 
into  private  life,  from  which  he  only  emerged  after  the  down" 
fall  of  the  Empire,  when  in  February  1871  he  'was  returned 
to  the  National  Assembly.  He  supported  the  government  of 
Thiers  and  was  minister  of  agriculture  and  commeroe  in  i87»'75« 
He  sat  in  the  Left  Centre,  and  stead0y  supported  repablicaa 
prindplesi  He  entered  the  Senate  in  1876,  and  ^vas  minfeter 
of  agriculture  in  the  Dufaure4llcard  caUnet  of  that  year, 
retainhig  his  portfolio  In  the  Jules  Simon  mhiistry  which  fett 
on  the  t6th  of  May  1877.  In  1878,  when  he  joined  the  new 
Dufaure  cabinet,  he  opened  the  Park  exhibition  of  agriculture 
and  manufaictures,  the  original  suggestion  of  which  had  been 
made  by  him  during  his  1876  ministry.  In  1879  he  was  sent 
as  amhawador  to  Vienna,  whence  he  was  next  year  recalled 
on  the  score  of  health.  Two  yeaxa  latter  he  re-entered  the 
Senate,  where  he  did  good  service  to  the  cause  of  "  Republlcafl 
Defence  "  during  the  Boulangist  agitation.  He  died  in  Pttft 
on  the  a9th  of  July  1899.  His  works  consist  of  discuarions  of 
nilway  policy  from  the  technical  and  economic  ^de. 

nLAllONBS  (Gr.  TsX&^Mfr,  supporter,  from  rX^fOi,  to  bear)^ 
in  architecture  the  term  used  by  the  Romans  as  equivalent 
to  Atlantca  (the  Greek  term),  for  male  figures  employed  to 
carry  architraves  and  cornices.  The  best-known  examples  are 
those  in  the  tepidarium  of  the  baths  of  Pompeii,  which  coanst 
of  small  figures  in  terra-cotta,  9  ft.  high,  placed  between  niches 
and  carrying  a  oomice. 

TBLAMO,  KASHINATH  TRIMBAK  (i85o-r893),  lodiiB 
judge  and  oriental  scholar,  was  bom  at  Bombay  on  the  i^^ 
of  August  i8sa  By  profession  an  advocate  of  the  high  court, 
he  also  took  a  vigorous  -share  in  literary,  sodal,  municipal 
and  poUtical  work,  as  well  as  hi  the  affairs  of  the  vniversity 
of  Bombay,  over  which  he  presided  as  vice-chancellor  from 
189s  till  his  death.  At  the  age  of  five  Tehuig  was  sent  to  the 
Amarchaud  Wadi  vernacular  school,  and  in  1859  cfltered  the 
high  school  in  Bombay  which  bean  the  name  of  Mountstoart 
Elphinstone.  Here  he  came  under  the  influence  of  Haray^ 
Mahadev  ]^lrmanand,  a  teacher  of  fine  intellect  and  force  di 
character,  afterwards  we  -of  'Naaf's  most  intimate  f riendai 
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From  this  school  he  passed  to  the  Elphinstone  College,  of  which 
be  became  a  fellow,  and  after  taking  the  degree  of  M.A.  .and 
LL.B.,  decided  to  iollow  the  example  of  Bal  Mangcsh  Wagle, 
the  first  Indian  admitted  by  the  judges  to  practise  on  the  original 
side  of  the  high  court,  a  position  more  like  the  status  of  a 
barrbter  than  a  vakil  or  pleader.    He  passed  the  examination 
and  was  enrolled  in  1S72.    His  learning  and  other  gifts  soon 
brought  him  an  extensive  practice.     He  had  complete  com- 
mand of  the  English  language,  and  his  intimacy  with  Sanskrit 
enabled  him  to  study  and  quote  the  Hindu  law-books  with  an 
ease  not  readily  attained  by  European  counsel    Telang,  finding 
his  career  assured,  declined  an  offer  of  official  employmenL 
But  in  1889  he  accepted  a  seat  on  the  high  court  bench,  where 
his  judgments  are  recognized  as  authoritative,  especially  00 
the  Hindu  law.    He  was  syndic  of  the  university  from  x88i, 
and  vice-chancellor  from  1892  till  his  death.    In  that  year 
also  he  was  elected  president  of  the  local  branch  of  the  Royal 
Asiatic  Society.    These  two  offices  had  never  been  held  by  a 
native  of  India  before.    The  decoration  of  CLE.  conferred 
on  him  in  1882  was  a  recognition  of  his  services  as  a  member 
of  a  mixed  commission  f^^pointed  by  the  government  to  deal 
with  the  educational  system  of  the  whole  of  India.    He  was 
nominated  to  the  local  legislative  council  in  1884,  but  declined 
a  similar  position  on  the  viceroy's  counciL    Along  with  P.M. 
Mctha,  he  was  the  originator  of  the  Bombay  Pjresidcncy  Associa- 
tion.   When  a  student  he  had  won  the  Bhugwandas  scholarship 
in  Sanskrit,  and  in  this  language  his  later  studies  Vere  profound. 
His  translation  of  the.  Bhagwadgita  into  English  prose  and  verse 
is  a  standard  work;  and  he  criticized  Professor  Weber's  hypo- 
thesis that  the  story- of  the  Ramayana  was  influenced  by  the 
Homeric  epics.     While  devoted  to  the  sacred  classics  of  the 
Hindus,  Telang  did  not  neglect  his  own  vernacular,  Mahratti 
literature  being  enriched  by  his  translation  of  Lessing's  Nathan 
tki  Wise,  and  an  essay  on  Social  Compromise,    He  died  at 
Bombay  on  the  xst  of  September  1893. 

TELAV,  a  town  of  Russian  Transcaucasia,  in  the  government 
of  Tiflis,  63  m.  N.E.  of  the  town  of  Tiflis,  on  the  river  Alazan 
and  at  an  altitude  of  2420  ft.  Pop.  (1897)  11,810,  chiefly 
Armenians  (9000)  and  Georgians  (2000).  Telav  is  a  very  old 
town,  foxinded  in  893,  and  until  1797  it  was  the  capital  of 
Kakhetia,  and  has  ruins  of  old  forts.  In  the  neighbourhood 
are  the  Ikaltoi  monastery  (6th  century),  the  Shuanty  monastery 
(16th  century),  and  the  originally  loth  century  Alaverdi  church, 
visited  by  many  pilgrims.   Wine  is  exported. 

TELEGONY  (Gr.  rqXc,  far,  and  ^&y<n,  offspring),  the^  name 
now  givto  to  the  hypothesis  that  offspring  sometimes  inherit 
characters  from  a  previous  mate  of  their  dam.  Until  recent 
years  the  supp<Med  inheritance  of  characters  acquired  by  a  dam 
from  one  or  more  of  her  former  mates  was  usually  designated 
by  breeders  "throwing  back";  by  physiologists,  "infection 
of  the  germ,*'  or  simply  "infection.".  The  doctrine  of  "in- 
fection," like  the  somewhat  allied  doctrine  of  "  maternal 
impressiona,"  seems  to  be  alike  ancient  and  widespread. 
Evidence  of  the  antiquity  of  the  belief  in  "  maternal  impressions  " 
we  have  in  Jacob  placing  peeled  rods  before  Laban's  cattle  to 
induce  them  to  bring  forth  "  ring-straked  speckled  and  spotted  " 
offspring;  evidence  of  the  antiquity  of  the  "  infection  "  doctrine 
we  have,  according  to  some  writers,  in  the  practice  amongst 
the  Israelites  of  requiring  the  childless  widow  to  marry  her 
deceased  husband's  brother,  that  he  might  "  raise  up  seed  to 
his  brother."  Whatever  may  have  been  the  views  of  stock- 
owners  in  the  remote  past,  it  is  certain  that  during  the  middle 
ages  the  belief  in  "  infection  "  was  common  amongst  breeders, 
and  that  during  the  last  two  centuries  it  met  with  the  general 
approval  of  naturalists,  English  breeders  being  especially 
satisfied  of  the  fact  that  the  offspring  frequently  inherited 
some  of  their  characters  from  a  former  mate  of  the  dam,  while 
both  English  and  Continental  naturalists  (apparently  without 
putting  the  assertions  of  breeders  to  the  test  of  experiment) 
accounted  for  the  "  throwing  back  "  by  saying  the  germ  cells 
of  the  dam  had  been  directly  or  indirectly  "  infected  "  by  a 
former  mate.    It  is  noteworthy  that  L.  Agassiz,  C.  Darwin, 


W.  B.  Carpenter,  and  G.  J.  Romanes  were  all  more  or  less  firm 
believers  in  the  doctrine  of  infection,  and  that  ji  few  years  ago, 
with  the  exception  of  Professor  A.  Weismann,  all  the  leading 
biologists  had  either  subscribed  to  the  telegony  doctrine  or 
admitted  that  "  infection  of  the  germ  "  was  well  within  the 
bounds  of  possibilities.  Even  Professor  Weismann  did  not 
deny  the  possibility  of  the  offspring  throwing  back  to  a  previbus 
mate.  The  widespread  belief,  he  admitted,  "  may  be  justifiable 
and  founded  on  fact,"  but  he  was  careful  to  add  that  "  only  the 
confirmation  of  the  tradition  by  methodical  investigation,  in 
this  case  by  experiment,  could  raise  telegony  to  the  rank  of  a 
fact."  In  assuming  this  attitude  Professor  Weismann  de- 
cidedly differed  from  Herbert  Spencer,  who  some  years  ago 
mentioned  that  he  had  evidence  "  enough  to  prove  the  fact  of 
a  previous  sire  asserting  his  influence  on  a  subsequent  progeny." 

The  importance  of  determining  whether  there  is  such  a  thing 
as  telegony  is  sufficiently  evident.  If  a  mare  or  other  female 
animal  is  liable  to  be  "  infected  "  by  her  first  or  by  subsequent 
mates,  telegony  will  rank  as  a  cause  of  variation,  and  breeders 
will  be  justified  in  believing  (x)  that  pure-bred  females  are  liable 
to  be  "  corrupted  "  when  mated  widh  sires  of  a  different  breed; 
and  (2)  that  inferior  or  cross-bred  females,  if  first  mated  with  a 
high-class  sire,  wiU  thereafter  produce  superior  offspring,  how- 
ever inferior  or  cross-bred  her  subsequent  mates.  If,  on  the 
other  hand,  "  infection  of  the  germ  "  is  impossible,  telegony 
will  not  count  as  a  factor  in  variation,  and  breeders  wiff  no 
longer  be  either  justified  in  regarding  mares  and  other  female 
animals  as  liable  to  be  "  corrupted  "  by  ill-assorted  unions, 
or  benefited  by  first  having  offspring  to  a  high-class,  or  it  may 
be  more  vigorous,  mate.  Tbou^  according  to  breeders, 
evidence  of  telegony  has  been  found  in  nearly  aJI  the  different 
kinds  of  domestic  mammals  and  birds,  most  stress  has  been  laid 
on  instances  of  "  infection  "  in  the  horse  and  dog  families. 

Telegony  in  Ike  Horse  Family. — Beecher  at  the  end  of  the  17th 
century  pointed  out  that  "^wben  a  mare  has  had  a  mule, by  an 
ass  and  afterwards  a  foal  by  a  horse,  there  are  evident  marks 
on  the  foal  of  the  mother  having  retained  some  ideas  of  her 
former  paramour,  the  ass."  That  mares  used  in  mule  breeding 
are  liable  to  be  infected  is  still  widely  believed,  but  irrefragable 
evidence  of  the  influence  of  the  ass  persisting,  as  Agassis 
assumed.  Is  conspicuous  by  its  absence.  Darwin  says,  "  It  is 
worth  notice  that  fanners  in  south  Brazil  .  .  .  are  convinced 
that  mares  which  have  once  borne  mules  when  subsequently 
put  to  horses  are  extremely  liable  to  produce  colts  striped  like 
a  mule  "  {Animals  and  Plants,  voL  L  p.  436).  Baron  de  Parana, 
on  the  other  hand,  says,  "  I  have. many  relatives  and  friends 
who  have  large  establishments  for  the  rearing  of  mules,  where 
they  obtain  from  400  to  1000  mules  in  a  year.  Xn  all  these 
establishments,  after  two  or  three  crossings  of  the  toiare  and  ass, 
the  breeders  caxise  the  mare  to  be  put  to  a  horse;  yet  a  pure-bred 
foal  has  never  been  produced  resembling  either  an  ass  or  a  mule." 

The  prevalence  of  the  belief  in  telegony  at  the  present  day 
is  largely  due  to  a  case  of  supposed  infection  reported  to  the 
Royal  Society  in  1820  by  Lord  Morton.  A  chestnut  mare, 
after  having  a  hybrid  by  a  quagga,  produced  to  a  black  Arabian 
horse  three  foals  showing  a  number  of  stripes — in  one  more 
stripes  were  present  than  in  the  quagga  hybrid.  The  more, 
however,  the  case  so  intimately  associated  with  the  name  of 
Lord  Morton  is  considered,  the  less  convincing  is  the  evidence 
it  affords  in  favour  of  "infection."  Stripes  are  frequently 
seen  in  high-caste  Arab  horses,  and  cross-bred  colts  out  of  Arab 
marcs  sometimes  present  far  more  distinct  biirs  across  the  legs 
and  other  zebra-Uke  markings  thain  characterized  the  subse- 
quent offspring  of  Lord  Morton's  seven-eighths  Arabian  mare. 
In  the  absence  of  control  experiments  there  is  therefore  no 
reason  for  assuming  Lord  Morton's  chestnut  mare  would  have 
produced  less  strii^d  offspring  had  she  been  mated  with  the 
black  Arabian  before  giving  birth  to  a  quagga  hybrid.  To 
account  for  the  stripes  on  the  subsequent  foals,  it  is  only 
necessary  (now  that  the  principles  of  cross-breeding  are  better 
understood)  to  assume  that  In  the  cross-bred  chestnut  mare 
there  lay  latent  the  characteristics  of  the  Kattiawar  or  other 
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Xodian  breeds,  in  which  ^tripes  commo&ly  occur.  Darwin  and 
othezs  having  regarded  Lord  Morton's  mare  as  affording  very 
strong  evidence  in  support  of  the  infection  hypothesis,  it  was 
considered  some  years  ago  desirable  to  repeat  Lord  Morton's 
experiment  as  accurately  as  possible.  The  quagga  having 
become  extinct,  a  number  of  mares  were  put  to  a  richly  striped 
BurcheD  zebra,  and  subsequently  bred  with  Arab,  thorough- 
bred and  cross-bred  sires.  Other  mares  were  used  for  control 
experiments.  Thirty  mares  put  to  a  Burchell  zebra  produced 
seventeen  hybrids,  and  subsequently  twenty  pure-bred  foals. 
The  mares  used  for  control  experiments  produced  ten  pure- 
bred foals.  Unlike  Lord  Morton's  quagga  hybrids,  all  the 
zebra  hybrids  were  richly,  and  sometimes  very  distinctly, 
striped,  some  of  them  having  far  more  stripes  than  their  zebra 
parent.  Of  the  subsequent  foals,  three  out  of  Highland  mares 
presented  indistinct  markings  at  birth.  But  as  equally  dis- 
tinct markings  occurred  on  two  pure-bred  Highland  foals  out 
of  mares  which  had  never  seen  a  zebra,  it  was  impossible  to 
ascribe  the  stripes  on  the  foals  bom  aJfter  zebra  hybrids  to 
infection  of  their  respective  dams.  Further,  the  subsequent 
foals  afforded  no  evidence  of  infection,  either  in  the  mane,  tail, 
hoofs  or  disposition;  Of  the  pure-bred  foals,  i.e.  the  foals  by 
pure-bred  sires  out  of  mares  which  had  never  been  mated  with 
a  zebra,  two  were  striped  at  birth  and  one  acquired  stripes 
later — ^they  were  revealed  as  the  foal's  coat  was  shed.  More- 
over, while  the  faint  markings  on  the  foals  bom  after  hybrids 
completely  disappeared  with  the  foab'  coat,  the  stripes  on  the 
three  pure-bred  colts  persisted.  One  of  the  permanently 
striped  colts;  a  bay,  was  out  of  a  black  Shetland  mare  by  a 
black  Shetland  sire,  one  was  by  a  dun  Norwegian  pony  out  of 
a  roan-coloured  Arab  mare,  while  the  third  was  by  a  Norwegian 
pony  out  of  a  half-bred  bay  Arab  mare.  It  has  been  asserted 
i>y  believers  in  telegony  that  evidence  of  infection  may  appear 
In  the  second  though  not  present  in  the  first  generation.  By 
way  of  testing  this  assumption,  a  bay  filly,  the  half-sister  of  a 
richly  striped  hybrid,  was  put  to  a  cross-bred  Highland  pony, 
and  a  Highland  mare,  while  nursing  her  hybrid  foal,  was  put 
to  a  colt  the  half-brother  of  a  hybrid.  The  result  was  two 
fillies  which  in  no  single  point  cither  suggest  a  zebra  or  a  zebra 
hybrid.  Similar  results  having  been  obtained  with  horses  and 
asses,  there  is  no  escape  from  the  conclusion  that  the  telegony 
tradition  is  not  confirmed  by  such  methodical  investigations 
as  were  suggested  some  years  ago  by  Professor  Weismann  (see 
Cossar  Ewart,  The  Penycuik  Experitnents,  1899). 

TeUgony  in  Dogs. — ^Breeders  oi  dogs  are,  if  possible,  more 
thoroughly  convinced  of  the  fact  of  telegony  than  breeders 
of  horses.  Nevertheless,  Sir  Everett  Mlllais,  a  recognized 
authority,  has  boldly  asserted  that  after  nearly  thirty  years' 
experience,  during  which  he  made  all  sorts  of  experiments, 
he  had  never  seen  a  case  of  telegony.  Recent  experiments 
support  Millais's  conclusion.  Two  of  the  purest  breeds  at  the 
present  day  are  the  Scottish  deerbound  and  the  Dalmatian 
(spotted  carriage-dog),  A  deerbound  after  having  seven  pups 
to  a  Dalmatian  was  put  to  a  dog  of  her  own  breed.  The  result 
was  five  pups,  which  have  grown  into  handsome  hounds  without 
the  remotest  suggestion  of  the  previous  Dalmatian  mate  of 
their  dam.  A  similar  result  was  obtained  with  a  deerbound 
first  mated  with  a  retriever.  Many  accidental  experiments 
on  telegony  are  made  annually  with  dogs.  Two  such  experi- 
ments may  be  mentbned.  A  black-brindled  Scottish  terrier 
belonging  to  a  famous  breed  had  first  a  litter  of  pups '  to  a 
curly-haired  liver-and-white  cocker-spaniel.  The  pups  were 
spaniel-like  in  build,  and  of  a  brown-and-white  colour.  Sub- 
sequently this  terrier  had  pups  to  9  black-brindled  terrier. 
All  the  pure-bred  pups  were  typical  terriers,  and  evidence  of 
their  dam  having  escaped  infection  Is  the  fact  that  three  of 
them  proved  noted  prize-winners.  The  subject  of  the  second 
undesigned  experiment  was  a  wire-haired  fox-terrier.  In  this 
case  the  first  sire  was  a  white  Pomeranian,  the  second  a  cross- 
bred Irish  terrier.  Having  had  ample  opportunity  of  being 
"corrupted,"  the  fox-terrier  was  mated  with  a  prize  dog  of 
her  own  strain.    The  result  was  three  pups,  aU  in  nuke  and 


^  markings  pure  terriers,  and  one  of  the  three  was  regarded  as 
an  unusually  good  specimen  of  the  breed. 

Experiments  with  cats,  rabbits,  mice,  with  sheep  and  cattle, 
with  fowls  and  pigeons,  like  the  experiments  with  horses  and 
dogs,  fail  to  afford  any  evidence  that  offspring  inherit  any  of 
their  characters  from  previous  mates  of  the  dam;  i.e.  they 
entirely  fail  to  prove  that  a  female  animal  is  liable  to  be  so 
influenced  by  her  first  mate  that,  however  subsequently  mated, 
the  offspring  will  either  in  stmcture  or  disposition  give  some 
hint  of  the  previous  mate.  In  considering  telegony  it  should 
perhaps  be  mentioned  that  some  breeders  not  only  believe  the 
dam  is  liable  to  be  "  infected  "  by  the  sire,  but  also  that  the 
sire  may  acquire  some  of  the  characteristics  of  his  mates. 
This  belief  seems  to  be  especially  prevalent  amongst  breeders 
of  cattle;  but  how,  for  example,  a  long-homed  Highland  bull, 
used  for  crossing  with  black  hornless  Galloway  cows,  coidd 
subsequently  get  Galloway-IIke  calves  out  of  pure  Highland 
heifers  it  is  impossible  to  imagine. 

In  conclusion,  it  may  be  pointed  out  that  it  was  only  natura*. 
for  breeders  and  physiologists  in  bygone  days  to  account  for 
some  of  their  results  by  the  "  infection  "  hypothesb.  Even 
now  we  know  surprisingly  little  about  the  causes  of  variation, 
and  not  many  years  ago  it  was  frequently  asserted  that  there 
was  no  such  thing  as  reversion  or  throwing  back  to  an  ancestor. 
But  even  were  the  laws  of  heredity  and  variation  better  under- 
stood,' the  fact  remains  that  we  know  little  of  the  origin  of  the 
majority  of  our  domestic  animals.  On  the  other  hand,  from 
the  experiments  of  Mendel  and  others,  we  now  know  ihat  cross- 
bred smiraals  and  plants  may  present  all  the  characters  of  one 
of  their  pure-bred  parents,  and  we  also  know  that  the  offspring 
of  what  are  regarded  as  pure-bred  parents  sometimes  re\Trt 
to  remote,  it  may  be  quite  different,  ancestors.  The  better 
we  understand  the  laws  of  heredity  and  variation,  and  the 
more  we  leara  of  the  history  of  the  germ  cells,  the  less  need 
will  there  be  to  seek  for  explanations  from  telegony  and  other 
like  doctrines.  (J.C.E.) 

TELEGRAPH  (Gr.  r^,  far,'  and  fpA.i^,  to  write),  the 
name  given  to  an  apparatus  for  the  transmission  of  intelligence 
to  a  distance.  Etymologically  the  word  implies  that  the 
messages  are  written,  but  its  earliest  use  was  of  appliances 
that  depended  on  visual  signals,  such  as  the  semaphore  or 
optica]  telegraph  of  Claude  Chappe.  The  word  is  still  some- 
times employed  in  this  sense,  as  of  the  ship's  telegraph,  by 
means  of  which  orders  are  mechanically  transmitted  from  the 
navigating  bridge  to  the  engine  room,  but  when  used, without 
qualification  it  usually  denotes  telegraphic  apparatus*  worked 
by  electricity,  whether  the  signals  that  express  the  words  of 
the  message  are  visual,  auditory  or  written. 

Land  and  Submarine  Telegraphy  will  be  considered  in  Fart  I., 
with  a  section  on  the  commercial  aspects.  -  In  Part  11.  Wireless 
Telegraphy  is  dealt  with.  ^ 

Part  I.— Land  and  StTBiiA&iNB  TELseRAPHT 
historical  Sketch.— Although  the  history  of  practical  electric 
telegraphy  does  hot  date  much  further  back  than  the  middle 
of  the  i9lh  tentury,  the  idea  of  using  electricity  for  telegraphic 
purposes  is  much  older.  It  was  suggested  again  and  again  as 
each  new  discovery  in  electricity  and  magnetism  seemed  to 
render  it  more  feasible.  Thus  the  discovery  of  Stephen  Gray 
and  of'  Granville  Wheeler  that  the  electrical  influence  of  a 
charged  Leyden  jar  may  be  conveyed  to  a  distance  by  means 
of  an  Insulated  wire  gave  rise  to  various  proposals,  of  which 
perhaps  the  earliest  was  that  in  an  anonymous  letter^  to  the 
Scots  Magazine  (vol.  xv.  p.  73,  1753),  in  which  the  use  of  as 
many  insulated  conductors  as  there  are  letters  in  the  alphabet 
was  suggested.  Each  wire  was  to  be  used  for  the  transmission 
of  one  letter  only,  and  the  message  was  to  be  sent  by  charging 
the  proper  wires  in  succession,  and  received  by  observing  the 

'  From  oorrespcmdence  found  amoiiK  Sir  David  Brewster's  papers 
after  his  death  it  seems  highly  probable  that  the  writer  of  this  letter* 
which  was  signed  "  C.  M.,"  was  Charles  Morrison,  a  surgeon  and  a 
native  of  Greenock,  but  at  that  time  resident  in  Renfrew. 
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movements  of  small  pieces  of  paper  msrked  with  the  letters 
ol  the  alpliabet  and  placed  under  the  ends  of  the  wires.  A 
very  interesting  modificatioo  was  also  proposed  in  the  same 
letter,  viz.  to  attach  to  the  end  of  each  wire  a  small  light  ball 
which  when  charged  would  be  attracted  towards  an  adjacent 
bcU  and  strike  it.  Some  twenty  years  later  G.  L.  Lc  Sage 
proposed  a  similar  method,  in  which  each  conductor  was  to  be 
attached  to  a  pith  bait  electroscope.  An  important  advance 
on  this  was  proposed  in  1797  by  Lomond/  who  used  only  one 
line  of  wire  and  an  alphabet  of  motions.  Besides  these  we 
have  in  the  same  period  the  ^>ark  telegraph  of  Reiser,  of  Don 
Silva,  and  of  Cavallo,  the  pith  ball  telegraph  of  Francis  Ronalds 
(a  model  of  which  is  in  the  coUection  of  telegraph  apparatus 
in  the  Victoria  and  Albert  Museum),  and  several  others. 

Next  came  the  discovery  of  Gahrani  and  of  Volta,  and  as  a 
consequence  a  fresh  set  of  proposals,  in  which  voltaic  dectricity 
was  to  be  used.  The  discovery  by  Nicholson  and  Carlisle  of 
the  decomposition  of  water,  and  the  subsequent  researches  of 
Sir  H.  Davy  on  the  decomposition  of  the  solutions  of  salts  by 
the  voltaic  current  were  turned  to  account  In  the  water  volta- 
meter telegraph  of  S6mmcring  and  the  modification  of  it  pro- 
posed by  Schweigger,  and  in  a  similar  method  pr<YX>sed  by 
Coxe,  in  which  a  scrfution  of  salts  was  substituted  for  water. 
Then  came  the  discovery  by  G.  C  Romagnosi  and  by  H.  C. 
Oersted,  of  the  action  of  the  galvanic  current  on  a  magnet. 
The  appUcation  of  this  to  telegraphic  purposed  was  suggested 
by  Laplace  and  taken  up  by  Arapeie,  and  afterwards  by  Tii- 
boaillet  and  by  Schilling,  whose  woric  forms  the  foundation 
of  much  of  modem  telegraphy.  Faraday's  discovery  of  the 
induced  current  produced  by  passing  a  magnet  through  a 
helix  of  wire  forming  part  of  a  closed  circuit  was  laid  hold  ol 
in  the  telegraph  of  Gaiiss  and  Weber,  and  this  appUcation  was 
at  the  request  of  Gauss  taken  up  by  Stcdnheil,  who  brought 
it  to  considerable  perfection.  Steinheil  communicated  to  the 
GdttiQgen  Academy  of  Sciences  in  September  1838  an  account 
of  his  telegraph,  which  had  been  constructed  about  the  middle 
of  the  preceding  year.  The  currents  were  produced  by  a 
magneto^ectric  machine  resembling  that  of  Clarke.  The 
receiving  apparatus  consisted  of  a  multiplier,  in  the  centre  of 
which  were  pivoted  one  or  two  magnetic  needles,  which  either 
indicated  the  message  by  the  movement  of  an  index  or  by 
striking  two  bells  of  different  tone,  or  recorded  it  by  making 
ink  dots  on  a  ribbon  of  paper. 

Steinheil  appears  to  have  been  anticipated  in  the  matter  of 
a  recording  telegraph  by  Morse  of  America,  who  in  1835  con- 
structed a  rude  working  model  of  an  instnuden^;  this  within 
a  few  years  was  so  perfected  that  with  some  modification  in 
detail  it  has  been  largely  used  ever  since  (see  below).  In  1836 
Cooke,  to  whom  the  idea  appears  to  have  been  suggested  by 
Schilling's  method,  invented  a  telegraph  in  which  an  alphabet 
was  worked  out  by  the  single  and  combined  movement  of  three 
needles.  Subsequently,  in  conjunction  with  Wheatstone,  he 
introduced  another  form,  in  which  live  vertical  index  needles, 
each  worked  by  a  separate  multiplier,  were  made  to  point  out 
the  letters  on  a  dial.  Two  needles  (for  some  fetters,  one  only) 
were  acted  upon  at  the  same  time,  and  the  letter  at  the  point 
of  intersection  of  the  direction  of  the  indexes  was  read.  This 
telegraph  required  six  wires,  and  was  shortly  sfterwards  dis- 
placed by  the  single-needle  system,  still  to  a  large  extent  used 
on  railway  and  other  less  important  circuits.  The  single- 
needle  instrument  is  a  vertical  needle  galvanoscope  worked 
by  a  battery  and  reversing  handle,  or  two  "tapper"  keys, 
the  motions  to  right  and  left  of  one  end  of  the  index  corre- 
sponding to  the  dashes  and  dots  of  the  Morse  alphabet.  To 
increase  the  speed  of  working,  two  single-needle  instruments 
were  sometimes  used  (double-needle  telegraph).  This  system 
required  two  line  wires,  and,  although  a  remarkably  serviceable 
apparatus  and  in  use  for  many  years,  is  no  longer  employed. 
Similar  instruments  to  the  single  and  double  needle  apparatus 
of  Cooke  and  Wheatstone  were  about  the  same  lime  invented 
by  the  Rev.  H.  Highton  and  his  brother  Edward  Highton,  and 
>  See  Arthur  Young.  Travels  in  Frana,  p.  3. 


were  ased  for  a  cootfdcrftble  time  oa  lone  of  the  laflway  linos 
in  England.  Another  series  of  instruments,  iatroduoed  by 
Cooke  and  Wheatstone  in  1840,  and  generally  known  as  "Wheat- 
stone's  step-by-step  letter-showing  "  or  "  ABC  instruments," 
were  worked  out  with  great  ingenuity  of  detail  by  Wheatstone 
in  Great  Britain  and  by  Briguet  and  others  in  France.  The 
Wheatstone  instrument  in  the  form  devised  by  Stroh  is  stiS 
largely  used  In  the  British  Postal  Telegraph  Department. 
Wheatstone  also  described  and  to  some  extent  woriced  out 
an  interesting  modification  of  his  step-by-step  instrument,  the 
object  of  which  was  to  produce  a  lAter-printing  telegraph. 
But  it  never  came  into  use;  some  years  later,  however,  an 
instrument  embodying  the  same  principle,  although  differing 
greatly  in  mechanical  detail,  was  brooght  into  use  by  "Royal 
£.  House,  of  Vermont,  U.S.,  and  was  very  saccessfully  worked 
on  some  of  the  Amerion  telegraph  lines  till  i860,  after  which  it 
was  gradually  displaced  by  other  forms.  Various  modifications 
of  the  insfrument  arc  still  employed  for  stock  telegraph  purposes. 

ConstruaioH  of  Tdegrapk  C«feMX<r.— The  first  requisite  for 
electro-telegraphic  communication  between  two  localities  is  an 
insulated  conductor  extending  from  one  to  the  other.  This, 
with  proper  apparatus  for  originating  electric  currents  at  one 
end  and  for  d^covering  the  effects  produced  by  them  at  the 
other  end,  constitutes  an  electric  telegraph.  Faraday's  term 
"electrode,"  literally  "a  way  (Wos)  for  electricity  to  travd 
along,"  might  be  well  applied  to  desipiate  the  insulated  con- 
ductor along  which  the  electric  messenger  is  despatched.  It 
is,  however,  more  commonly  and  familiarly  called  "  the  wire  " 
or  "the  line."  The  apparatus  for.  generating  the  electric  action 
at  one  end  is  oonimonly  called  the  transmiUing  apparalms  or 
initmtHeni,  or  the  9ending  appatatus  or  instrumenif  or  some* 
tiines  ^mply  the  transmiUtr  or  sender.  The  a|)paratus  used 
at  the  other  end  of  the  line  to  render  the  effects  of  this  action 
perceptible  to  the  tye  or  ear,  Is  called  the  rcaifing  cpparqint 
QtinsinmeHL 

In  the  aerial  or  bvergiound  ^tem  of  land  telegraphs  the 
use  of  copper  wire  has  become  very  generaL  The  advantage 
of  the  hlgtx  conducting  power  which  copper  possesses  ovt^  , 
is  of  espedal  value  in  moist  climates  (like  that  of 
the  United  Kingdom)j  ance  the  effect  of  leakage  over 
the  surface  of  the  damp  insulators  is  much  less  notice- 
able when  the  -OMiducting  power  of  the  wire  is '  high  than 
when  it  is  low,  especially  when  the  line  is  a  long  one.  Copper 
is  not  yet  universally  enq>loyed,'  price  bdng  the  governing 
factor  in.  ita  amployment;  monover,  ■  the  conducting  quality 
of  the  iron  used  for  telegraphic  purposes  has  of  late  years  been 
very  greatly  improved. 

In  the  British  Postal  Telegraph  system  five  sizes  of  iron  wire  are 
in  general  use,  weighine  respectivefjf  200,  400,  450.  600  and  800  lb 
per  statute  mile,  and  having  dectrical  resistances  (at  60"  F.)  of 
36'64,  13*32,  1 1  •84,  8*88  and  6-66  standard  ohms  per  statute  mile 
n»pectively.  The  sizes  of  copper  wire  employed  have  weights  of 
100,  150,  200  and  400  tt)  per  statute  mile,  and  have  electrical 
resistances  (at  6o*  F.}  of  8782,  5-855,  4-391  and  2-195  standard 
ohms  respectively.  Copper  wire  weighmg  600  and  800  lb  per 
mile  has  also  bran  ^sea  to. some  extent.  The  copper  is  "hard 
drawn,"  and  has  a  breaking  strain  as  high  as  28  tons  per  sq.  in.; 
the  test  stiain  required  for  the  iron  unre  is  about  22)  tons.  The 
particular  azcs  and  descriptions  of  wires  used  are  dependent  upon 
the  character  of  the  **  circuits '"  the  longer  and  more  important 
circuits  requiring  the  heavier  wire. 

The  lines  are  carried  on  poles,  at  a  sufficient  height  abov« 
the  ground,  by  means  of  insulators.  These  vary  in  form,  but 
essentially  they  consist  of  a  stem  of  porcebin,  coarse  earthen*^ 
ware,  glass  or  other  non-conducting  substance,  protected  by 
an  overhanging  roof  or  screen.  The  form  in  general  use  on 
the  British  posul  h'nes  is  the  •*  Cordeaux  screw,"  but  the 
"Varlcy  double  cup"  is  still  employed,  especially  by  the 
rail^^Tiy  companies. 

The  latter  form  consists  (fig.  1)  of  two  distinct  cups  (r.  O,  which  . 
are  moulded  and  fired  separately,  and  afterwards  cemented  together. 
The  double  cup  gives  great  security  against  hMS  of  insulation  due 
to  cracks  extending  through  the  insulator,  and  also  gives  a  high 
surface  insulation.  An  iron  bolt  (b)  cemented  into  the  centre  of 
the  inner  cup  is  used  for  fixing  the  insulator  to  the  pole  or  biacket; 
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doubting,  however,  that,  provided  the  lead  covering  remains 
intact,  the  paper  Insulation  is  imperishable;  this  is  not  the  case 
with  gutta-percha-covered  wires.  -' 

Id  order  to  maintain  a  system  of  telegraph  Una  in  good 
working  condition,  daily  tests  are  essential.  la  the  British 
Postal  Telegraph  Department  all  the  most  important  thUi^ 
wires  are  tested  erery  morning  between  7.30  and 
7.45  A.M.,  in  sections  of  about  loe  miles.  The  method  adopted 
consists  in  looping  the  wires  in  pairs  between  two  tening  oScts, 
A  and  B  (fig.  4);  a  cuneut  is  sent  Iron  a  battery,  E,  Ihrougb 
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Ihe  galvanometer  will  be  less  than  the  current  sent  out,  and  the 
result  will  be  a  deflection  of  the  needle  proporlJonal  to  the 
amount  of  leakage. 
The  galvanometer  Uing  so  adjuiietl  that  a  current  of  definite 
renglh  through  one  of  the  cail>  givei  a  deliniie  dellMlion  o(  ihe 
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■.(.,  the  IDOr iimluioa  mUpliBl  by  Ihc  miliagE  at  the  wire  loop, 
la  loond  U  fat  Icb  than  Mo.oao  ohim.  the  wiie  »  ninndmd  to  be 
faulty.  The  drmatk  eoddiCioiia  in  the  BritEih  Jslandi  are  such 
m  obtained  when 


TtcR  m  Ihiet  kinda  of  piimiry  baitrriei  [n  general  ii»  In 
Ibe  Eiiluh  PobUl  Telcgiaph  Depanmenl,  viz.,  the  DinieU. 
m^u„j^  the  bichroeuite,  «nd  tbe  Ledancht  The  DanieJI 
type  con^ila  of  a  leak  trough  divided  into  five  cells 
by  jUte  patlilions  mated  with  marine  glue.  Each  «ll  conlains 
a  zinc  plate,  immencd  in  a  solLtion  of  alnc  sulphate,  and  also  a 
porous  chamber  containuif  crystals  of  copper  sulphate  and  a 
cxippeT  plale.  The  eteclromolive  force  of  eicb  cell  Es  to?  volts 
and  the  rnistance  3  ohms.  The  Fuller  bichromate  ballery 
consists  of  an  outer  jsr  contajDuig  a  aolLtion  of  bichfnmate  of 
pota^  and  sulpburic  acid,  in  wbtch  a  ptate  of  hard  carbon  is 
inimciied^Ln  the  jar  there  is  also  a  poroui  pot  coniaining  dilute 
■iJphuiic  add  and  a  imall  quantity  (>  oa.)  of  mercury,  in  nbich 
stands  a  sloul  sine  rod.  The  electtoaolive  force  of  encb  ccH 
b  I'lf  volts,  and  the  lesitiance  4  ohma.  TV  Lediocht  is  of 
the  oidin*iy  type,  and  each  cell  has  an  electromotive  forte  of 
I  -64  volts  and  a  lOiilutce  of  j  lo  j  ohms  (aoairding  la  the  site 
of  the  complete  cell,  of  nthkh  there  are  ihree  sius  in  um).  Dry 
celb,  i^  cells  coniaining  no  free  liquid,  but  a  chemical  paste, 
are  (bo  largely  employed;  Ihey  have  the  advantage  of  great 
potttbility. 

Primary  baileries  have,  in  the  case  of  all  large  office*,  been 
diiplaced  by  accunulaton.     The  force  of  the  set  of  BCcnnHi- 


a  level,  as  regards 


•"•^        for  the  longesl 
circuita  being  brought  up 

the  Innsmilling  tppanlus  of  each  thonei  line.  A  qiare  set 
of  accumulators  is  provided  for  tveiy  group  of  Intlrumentl  In 
CMO  of  the  iiilure  of  the  voikiog  set.  For  working  "  doable 
currcin,"  two  tell  of  accumulators  am  provided,  one  set  to 
■end  the  positive  and  the  other 
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1,  for  ei 
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is  Dot  possible  )o  fork  double  current  froni  one  set  alone,  as 
in  this  case,  if  one  key  of  a  group  of  instiumenli  is  up  and  anolbec 
i*  down,  the  battery  would  be  ihon-cimiifd  and  no  csrrent 
mnJd  floir  to  line.  The  site  of  the  accumulatora  employed 
varies  from  a  cell  capible  of  an  output  of  8  anpere-lioun,  to  a 
aiae  giving  ;so  ampere-houra. 

Suimarnu  CoWii. — A  aubnucine  cable  (figs.  5-7),  aa  usually 

attsind  of  CDi^r  wires  varying  in  weight  for  dlHerent  cables 
between  70  and  650  lb  to  the  nanttcal  mile.  The  stranded 
form  was  luggested  by  W.  Thomson  (Lord  Kelvin)  at  a  meeting 
of  the  Philosophical  Society  of  Closgov  in  1354,  because  its 
gmter  fieidbtlity  tenders  it  lesl  tikdy  to  damage  the  insulating 
envelope  during  [he  manipulation  ot  Ihe  cable.  The  central 
conductor  is  covered  with  several  conlinuous  coitinp  o[  gutta- 
percha, the  lota]  weight  of  which  varies  between  70  and  650  Fb 

tore  the  greatest  qxed  of  signalling  through  a  cable  is  oblained 
wben  the  diamrter  of  the  conductor  is '606  (i/V()  the  diameter 
of  the  core,  but  this  ntlo  makes  Ib^  thickness  of  the  gutta- 
percha covering  inluffidcal  for  mechanical  strength.  Owing  lo 
the  bigh  price  of  gntia-pcrchi  the  tendency,  of  teccnt  yean,  has 
becD  to  appraiimale  more  closely  t 


and  *  thlcknen  of  insulating  nuletlil  which  fbraiRly  would 
have  been  considered  quite  Insufficient  is  now  very  generally 
adopted  with  complete  tuaess.  01  two  tnniailaDtic  cables 
laid  in  1S04,  the  cart  of  one  consisted  of  500  lb  'copper  and 
j»  lb  guria-perchs  per  mile,  and  that  of  the  other  'of  650  lb 
copper  and  400  lb  gulta-percha;  whereas  for  ibe_  Einiikiiy 
situated  cable  laid  in  ig66  the  figures  were  joo  lb  copper  and 
400  th  gutta-percha.  The  core  is  senred  with  a  thick  coating 
ol  wet  jute,  yam  or  hemp  (*),  foimlng  1  soft  bed  lot  Ihe 

boring  animals,  t.g.  Trrtdv  natalii,  it  has  been  found  necessary, 
fnr  depths  not  eiceeding  ]oo  fathoms,  to  protect  the  core  with 
a  thin  layer  of  brass  tape.  The  deep  Mat  portlod  Es  shcsthed 
with  galvanized  iron  or  steel  wires  (in  Ihe  latter  case  offering  a 
breaking  (train  of  over  go  ton*  pet  «q.  in.,  with  an  elon^ion 
of  at  least  j  per  cent.),  the  lepanle  wires  being  Gral  cc 
with  a  firm  coating  of  tape  and  Chattcrt 


Fio.6. 
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Fig.  7— De«>«I 

miituR  of  gutta-peidw,  roiui  and  Stockholm  tar).  Sometimes 
the  wirei  an  covered  with  tbe  compound  alone,  and  the  whole 
cable  after  being  sheathed  is  finally  covered  with  laned  [ape. 
Tbe  weight  of  the  iron  sheath  varici  gieaily  according  to  Ihe 
dq>lh  of  the  water,  the  nature  of  the  sea  bottom,  Ihe  pre- 
valence of  currents,  and  so  on.  Fig.  j  shows  the  inlermediale 
type  again  shealhed  with  a  heavy  armour 


Ihe  si 


shore,  and  seven 
intermediate  types  are  often  introduced,  tapering  gradually  [4 
the  thin  deep-water  type. 

The  cost  of  tbe  cable  before  laying  depends  oa  the  dimension! 
of  its  core,  the  gutta-percha,  which  sLill  forms  [he  only  trust' 
worthy  insulator  known,  conslitufing  the  principal  item  of  th( 
expense;  for  an  Allanlic  caWe  of  the  most  approved  construe 
lion  Ihe  cost  may  be  Uken  at  ^ijo  [o  £joo  per  nautical  mile. 


■  o(  whicli  ij  r 
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to  the  P^n  P.    The  nevdy  ooated  wire  is  poned  throgah  a  long 

trough  T.  containing  cold  water,  -until  it  is  sufficiently  cold  to  allow 
it  to.be  safely  wound  on  a  bobbin  B'  This  operation  completed, 
the  wire  is  wound  from  the  bobbin  B'  on  to  another,  and  at  the 
aame  time  caiefuHy  examined  for  air-holes  or  other  flaws,  all  of 
which  are  eliminated.  .The  coated  wire  .is  tricatod  in  the  same  way 
as  the  copper  strand — ^the  die  D,  or  another  of  the  same  size,  being 
placed  at  the  back  of  the  cylinder  and  a  larger  one  substituted  at 
the  front;  A  second  coating  is  then  bid  on,  and  after  it  passes 
through  a  nmilar  process  of  examination  a  third  coatiiK  is  applied, 
and  so  on  until  toe  rc<]uisite  number  is  completed.  The  finished 
core  changes  rapidly  in  its  electric  qualities  at  first,  and  is  generally 
kept  for  a  stated  interval  of  time  before  being  subjected  to  the 
specified  tests.  It  is  then  placed  in  a  tank  of  water  and  kept  at  a 
certain  fixed  temperature,  usually  75**  F.,  until  it  assumes  appnnti- 
matcly  a  constant  electrical  state.     Its  conductor  and  dieuctric 
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Fig.  8. 

resistance,  and  its  electrostatic  capacity  are  then  measured.  These 
tests  are  in  some  cases  repeated  at  another  temperature,  say  ^o**  F., 
for  the  purpose  of  obtaining  at  the  same  time  greater  certainty  of 
the  soundness  of  the  core  and  the  rate  of  variation  of  the  conductor 
and  dielectric  resistances  with  temperature.  The  subjection  of  the 
core  to  a  hydraulic  pressure  of  four  tons  to  the  69uare  inch  and  an 
electric  pressure  of  5000  volts  from  an  alternating-current  trans- 
former has  been  adopted,  by  one  manufacturer  at  least,  to  secure 
the  detection  of  masked  faults  which  might  develop  themselves 
after  submergence.  Should  these  tests  prove  satisfactory  the  core 
is  served  with  jute  yam.  coiled  in  water-tight  tanks,  and  surrounded 
with  salt  water.  The  insulation  is  again  tested,  and  if  no  fault  is 
discovered  the  served  core  is  passed  through  the  sheathing  machine, 
and  the  iron  sheath  and  the  outer  covering  are  laid  on.  As  the 
cable  is  sheathed  it  is  stored  in  large  water-tight  tanks  and  kept 
at  a  nearly  uniform  temperature  by  means  of  water. 

When  the  cable  is  to  be  laid  it  is  transferred  to  St  cable  ship, 
provided  with  water-tight  tanks  similar  to  those  used  in  the  factory 
w^^f^,  for  storing  it.  The  tanks  arc  nearly  cylindrical  in  form 
^^y*'  and  have  a  truncated  cone  fixed  in  the  centre,  as  shown 
at  C.  fig.  9.  The  cable  is  carefully  coiled  into  the  tanks  in 
horizontal  flakes,  each  of  which  is  begun  at  the  outside  of  the  tank 
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•Fig.  9.— Diagram  of  Cable  Tank  and  Paying-out  AppanUus 

of  Submarine  Cable. 


and  coiled  towards  the  centric.  The  diffcretit  coils  are  prevented 
from  adhering  by  a  coating  of  whitewash,  and  the  end  of  each 
nautical  mile  is  carefully  marked  for  future  reference.  After  the 
cable  has  been  again  subjected  to  the  proper  electrical  tests  and 
found  to  be  in  perfect  condition,  the  ship  is  taken  to  the  place 
where  the  shore  end  is  to  be  landed.  A  suffidcot  length  of  cable 
to  reach  the  shore  or  the  cable-house  is  paid  overboard,  and  coiled 
on  a  raft  or  rafts,  or  on  the  deck  of  a  steam-launch,  in  order  to 
be  connected  with  the  shore.  The  end  is  taken  into  the  testing 
room  in  the  cable-house  and  the  conductor  connected  with  the 
testing  instruments,  and,  should  the  electrical  tests  continue  satis- 
factory, the  ship  is  put  on  the  proper  course  and  steams  ^owly 
ahead,  paying  out  the  cable  over  her  stern.  The  cable  must  not 
be  overstrained  in  the  process  of  submersion,  and  must  be  paid 
out  at  the  proper  rate  to  give  the  requisite  slack.  This  involves 
the  introduction  of  machinery  for  measuring  and  oontrolliag  the 
speed  at  which  it  leaves  the  ship  and  for  measuring  the  pull  on  the 
cable.  The  essential  parts  of  this  apparatus  are  shown  in  fig.  9. 
The  lower  end  e  of  the  cable  in  the  tank  T  Is  taken  to  the  testing 
room,  so  that  continuous  tests  for  electrical  condition  can  be  made. 
The  upper  end  is  passed  over  a  guiding  quadrant  Q  to  a  set  of 
wheels  or  fixed  quadrants  i,  2,  j, . . .  then  to  the  paying-out  drum  P, 
from  it  to  the  dynamometer  D,  and  finally  to  the  stern  pulley, 
over  which  it  passes  into  the  sea.  The  wheels  i,  a,  3i  •  •  •  are  so 
arranged  that  2,  4,  6,  .  . .  can  be  raised  or  lowered  m  as  to  give 
the  cable  less  or  more  bend  as  it  passes  between  them,  wiiile 
1.  3.  S.  •  •  •*«  furnished  with  brakes.  The  whole  svstem  provides 
the  means  of  giving  sufficient  back-puU  to  the  caole  to  make  it 


gfiptbe  dfUn  P,  rauhd  wUdi  it  patns  tfveral  times  to  prevent 
dipping.  On  the  same  shaft  with  P  is  fbeed  a  biake^wheel  furnished 
with  a  powerful  brake  B,  by  the  proper  manipulation  of  which  the 
speed  01  paying  out  isTcgateted,  the  puU  on  the  cable  being  at  the 
same  time  observed  by  means  of  D.  The  shaft  of  P  can  be  readUy 
pat  in  gear  with  a  powerful  engine  for  the  purpose  of  hauling  back 
the  cable  shouM  it  be  found  necessary  to  oo  so.  The  keactn  paid 
out  and  the  rate  of  paying  out  are  obtained  appmxhnatdy  rrom  the 
number  of  turns  made  by  the  drum  P  and  its  rate  of  turning.  This 
is  checked  by  the  iwUe  marks,  the  known  position  of  the  joints,  Ac. 
as  they  pass.  The  speed  of  the  ship  can  be  roughly  estimated 
from  the  speed  of  the  engines;  it  u  more  accurately  obtained 
by  one  or  other  of  the  various  forms  of  log,  or  it  may  be  measured 
w  paying  out  continuously  a  steel  wire  over  a  measuniq;  wheeL 
The  average  speed  is  obtained  very  accurately  from  solar  ami  steUar 
observations  for  the  position  of  the  ship.  The  difference  between 
the  speed  of  the  ship  and  the  rate  of  paying  out  gives  the  amount 
of  slack.  The  amount  of  slack  varies  in  oiflferent  cases  between 
3  and  10  percent.,  but  soific  is  always  allowed,  so  that  the  cable  may 
easily  adapt  itself  to  inequalities  at  the  bottom  and  may  be  more 
readily  lifted  for  repairs.  But  the  mere  paying  out  of  sufficient 
slack  IS  not  a  guarantee  that  the  cable  will  always  lie  closely  along 
the  bottom  or  oe  free  from  spans.  Whilst  it  is  being  paid  out  the 
.portion  between  the  surface  of  the  water  and  the  bottom  of  the  sea 
lies  along  a  straight  line,  the  component  of  the  weight  at  tight 
angles  to  its  fength  beine  supported  by  the  frictional  resistance  to 
sinking  in  the  water.  If,  then,  the  speed  of  the  ship  be  ».  the 
rate  of  paying  out  u,  the  angle  of  immersion  t,  the  depth  of  the 
water  *,  the  weight  jper  unit  length  of  the  cable  w,  the  pnB  on  the 
cable  at  the  surface  P/  and  A,  B  constants,  we  have-** 

p-fcl„- (A/sin  «)/(«-»  cos  01 

and  wcost  ">B/(vsia  i) 

where  /  stand  for  "(unctkm.*'  The  factora  A/  (u^^ces'O  and 
B/  (e  stn  «)  give  the  frictional  resistance  to  sinking,  per  unit  length 
of  the  cable,  in  the  direction  of  the  length  and  transverse  to  the 
leneth  respectively.*  It  is  evident  from  equation  (fi)  that  the 
angle  of  immersion  depends  solely  on  the  speed  of  the  ship;  hence 
in  laying  a  cable  on  an  irregular  bottom  It  is  of  great  importance 
that  the  speed  should  be  sufficiently  low.  This  may  be  illustrated 
very  simply  as  follows:  suppose  a  a  (fi^.  10)  to  be  the  surface  o( 
the  sea,  (  c  the  bottom,  and  c  c  the  straight  line  made  by  the  cable; 
then,  if  a  hill  H,  which  is  at  any  part  steeper  than  the  inclination 
of  the  cable,  is  passed  over,  the  cable  touches  it  at  aome  point  I 
before  it  touches  the  part  immediately  below  t,  and  if  the  irictioA 
between  the  cable  ami  the  ground  is  sufficient  the  cable  will.cither 
break  or  be  left  in  a  long  span  ready  to  break  at  some  future  time. 
It  is  important  to  observe  that  the  nsk  is  in  no  way  obviated  by  the 
increasing  slack  paid  out.  except  in  so  far  as  the  amount  of  lAiding 

which  the  strength  of  the  cable  »  able 
to  produce  at  the  points  of  contact  with 
the  ground  may  be  thereby  increased.' 
The  speed  of  the  ship  must  therefore  be 
so  regulated  that  the  angle  of  immerskm 
is  as  great  as  the  iitdination  of  the 
steepest  slope  passed  over.  In  ordinary, 
circumstances  the  angle  of  immeraion  f 
varies  between  six  and  nine  degrees. 

The  "slack  indicetor"  of  Messrs 
Siemens  Brothers  &  Co.  yields  a  oon- 
tinuous  indication  and  record^  of  the 
actual  slack  paid  out.  It  consists  of  a 
long  screw  spindle,  coupled  by  siiitable  gearing  with  the  cable 
drum,  and  thus  rotating  at  the  speed  of  the  outgoing  cable;  on  ■ 
this  screw  works  a  nut  which  forms  the  centre  of  a  thin  circular 
disk,  the  edge  of  which  is  pressed  against  the  surface  of  a  right 
circular  cone,  the  line  of  contact,  as  the  nut  moves  along  the  screw, 
bein^  parallel  to  tfie  axis  of  the  latter.  This  cone  Is  driven  by 
gearing  from  the  wire  drum,  so  that  it  rotates  at  the  speed  of 
the  outgoing  wire,  the  direction  of  rotation  being  such  as  to  cause 
the  nut  to  travel  towards  the  smaller  end  of  the  cone.    If  both 


Fig.  10. 

nut  and  screw  are  rotating  at  the  same  speed,  the  position'of  the 
former  will  remain  fixed;  and  as  the  nut  is  driven  by  friction  from 
the  surface  of  the  cone,  this  equality  of  speed  will  obtain  only  when 
the  product  of  the  diameter  (d)  of  the  cone  at  that  poation  multi' 
pliea  into  its  speed  of  rotation  (n)  equab  the  product  ^  of  the 
diameter  (a)  of  the  disk  multiplied  into  the  speed  of  rotation  (N) 
of  the  screw,  or  N/n  "d/a.  ana  thus  the  ratio  of  cable  paid  out  to 
that  of  wire  paid  out  is  continuously  given  by  a  pointer  controlled 

~^See  Sir  W.  Thomson  (Lord  Kelvin)  M4ith€mati€al  and  Pkydcgi 
Papers,  vol.  ii.  p,  l6y 
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bf  the  disk,  for  Any  ^UStttmot  ttt  speed  between  ndt  and  screw  wil! 
GMue  the  nut  to  move  aloni;  the  screw  until  the  diameter  of  the 
cone  is  reaehed  which  fulfils  the  above  conditions  for  equality  in 
speed.  In  fig.  1 1  the  edge  of  the  disk  serves  as  the  pointer  and  the 
scale  give*  the  percentage 'of  slack,  or  {N'^n)fH.  The  wire  being 
paid  out  without  slack  measures  the  actual  distance  and  8{>eed 
over  the  ground,  and  the  engineer  in  charge  is  relieved  of  all  anxiety 
in  estimating'  the  depth  from  the  scattered  sounding  of  the  pre- 
liminary survey,  or  in  calculating  the  retarding  stram  requhea  to 
produce  the  wpedfied  slack,  since  the  brakesman  merely  has  to 
toltow  the  indlcationa  of  the  instrument  and  regulate  the  strain  so 
as  to  keep  the  pointer  at  the  figure*  reanired— an  easy  task,  seeing 
that  the  nrtfo  oif  speed  of  wire  and  cane  b  not  a£Fected  by  the 
mocion  of  the  diip,  whatever  be  the  state  of  the  sea,  wiiereas  the 
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Pig.  Hw— Slack  Indicator. 

Btnio  will  hi  heavy  weather  be  varying  50  per  cent,  or  more  on 
each  side  of  th^  mean  value.  Fjuttiicr»  the  preliminaiy  survey 
over  the  proposed  rpute,  necessary  for  decklmg  the  kngth  and 

SBS  of  cable  required,  can  afford  merely  an  approximation  to  the 
th  in  which  the  cAble  actually  lies,  smoe  accidents  of  vndd  and 
ther,  or  lack  of  observations  tor  determining  the  position;  cause 
deviations,  often  of  oonsideiabfe  importtmoe,  from  the  proposed 
route.  From  the  continuous  records  of  slack  and  strain  combined 
with  the  weisht  of  the  cable  it  is  a  siamle  matter  to  calculate  and 
plot  the  depths  atong  the  whole  routa  of  the  cable  aa  actually  laid. 
tig.  la,  compHed  from  the  actual  reoonk  obtained  during  the  laying 
of  the  Canao-Fayal  section  of  the  Commercial  Cable  Company's 
•yatem,  shows  by  the  full  line  the  actnal  strain  recorded  which 
secured  the  even  distribution  of  S  per  cent,  of  shck,  and  by  the 
dotted  line  the  strain  that  wookl  have  hem  applied  if  the  soundings 
taken  during  the  preliminary  survey  had  been  the  only  source 
available^  although  the  conditiona  01  sea  and  weather  tavoused 


Fic.  12.— Records  of  Scrahi  and  Depthi. 

dose  adherence  to  the  proposed  route.  The  ordinates  of  the  curve 
give  the  strain  in  cwts.,  and  the  abscissae  the  distance  in  miles 
measured  from  the  Canso  end ;  as  the  strain  is  proportional  to  the 
depth,  18  cwts.  corresponding  to  looo  fatiuiiiis,  the  black  line 
represents  to  an  exaggerated  scale  the  contour  of  the  sea  bed. 

Owing  to  the  experience  gained  with  nmny  thousands  of  miles  of 
cable  in  all  deptlw  and  nnler  <varying  conditkMs  of  weather  and 
. .  _  dimatet  the  risk,  and  consequently  the  cost,  of  laying 
m^nm^  lias  been  greatly  reduced.  Bat  the  cost  of  effecting  a 
repair  still  renmins  a  very  uncertain  «|iiantity,  soccess  being  de- 
pendent on  quiet  conditions  of  sea  and  weather.  The  modus 
randi  is  briefly  aa  follows:  The  position  of  the  fracture  is 
rmined  by  electrical  testa  from  both  ends,  with  more  or  less 
accuracy,  depending  on  the  nature  of  the  fracture,  but  with  a 
probable  error  not  exceeding  a  few  miles.  The  steamer  on  reach- 
mg  the  given  portion  kmers  one,  or  perhaps  two,  mark  buoys, 
mooring  them  by  mashroom  anchor,  dmia  and  rope.  Using  these 
buoya  to  guMe  the  direction  of  tow,  a  grapnel,  a  spedes  of  fivO' 
pronged  anchor,  attached  to  a  strong  compound  rope  formed  of 
strands  of  sted  and  manila.  is  lowered  to  the  bottom  and  dragged 
at  a  skrw  speed,  as  it  were  ploughing  a  furrow  in  the  sea  bottom,  in 
a  line  at  right  angles  to  the  cable  route,  until  the  behaviour  of  tl^ 
dynamometer  shows  that  the  cable  b  hooked.  The  ship  b  then 
•topped,  and  the  cable  gradually,  hove  mm  towards  the  eurfaee: 
but  ui  deep  water,  unless  it  has  been  caught  near  a  looee  end,  the 


cable  win  break  on  Hie  grapnd  bdore  it  readies  the  surface,  as  t|ie 
catenary  strain  on  the  bight  will  be  greater  than  it  will  stand. 
Another  buoy  b  put  down  marking  this  position,  fixing  at  the  same 
time  the  actual  line  of  the  cable.  Grappling  will  be  recommenced 
so  as  to  hook  the  cable  near  enough  to  the  end  to  allow  of  its  being 
hove  to  the  surface.  When  this  has  been  done  an  electrical  test 
b  applied,  and  if  the  original  fracture  b  between  ship  and  shore  the 
heaving  in  of  cable  will  continue  until  the  end  comes  on  board. 
Another  buoy  b  then  lowered  to  mark  thb  spot,  and  the  cable  on 
the  other  side  of  the  fracture  grappled  for,  brought  to  the  surface, 
and,  if  communication  b  found  perfect  with  the  shore,  bnoyed 
with  sufficient  chain  and  rope  attached  to  allow  of  the  cable  itself 
reaching  the  bottom.  The  ship  now  returns  to  the  position  of 
ori^nal  attack,  and  by  umilar  operations  brings  on  board  the  end 
which  secures  communication  with  the  other  shore.  The  gap  be> 
tween  the  two  ends  has  now  to  be  dosed  by  splidng  on  new  cable 
and  paying  out  until  the  buoyed  end  b  reached,  which  b  then 
hove  up  and  brought  on  board.  After  the  "  final  splice,"  as  it  b 
termed,  between  these  ends  has  been  made,  the  bight,  made  fast 
to  a  slip  rope,  b  lowered  overboard,  the  6lii>  rope  cut,  and  the  cable 
allowea  to  sink  by  its  own  weight  to  its  ftstieg-place  on  the  sea  bed. 
The  repair  being  thus  completed,  the  various  mark  buoys  are  pscked 
upiand  the  diip  returns  to  her  usual  station. 

The  grappliiw  of  the  cable  and  raising  it  to  the  surface  from  a 
depth  01  2000  fathoms  seldom  occupy  le«i  than  twenty-four  hours, 
and  since  any  extra  strain  due  to  the  pttdiing  of  the  vessel  must 
be  avoided,  it  b  dear  that  the  state  of  the  sea  and  weather  b  the 
predominating  factor  in  tlw  time  neoesaary  for  effecting  the  long 
secies  of  operations  which,  in  the  most  favourable  circumstances* 
are  required  for  a  repair.  In  addition, '  the  intervention  of  very 
heaw  weather  may  mar  all  the  wmk  already  accomplished,  and 
require  the  whole  series  of  operations  to  be  undertaken  dt  novo. 
As  to  cost,. one  transatlantic  caiile  ttjmr  coat  £75,000:  the  repair 
of  the  Aden-Bombay  cable,  broken  m  a  depth  of  1900  fathoms. 
was  effected  with  the  expenditure  of  176  miles  of  new  cable,  ana 
after  a  lapse  of  351  days,  103  being  spent  in  actual  work,  which 
for  the  remainder  of  the  time  was  interrupted  by  the  monsoon;  a 
npur  of  tiie  Usbon-Pocthcnmow  cable,  broken  in  the  Bay  of 
Biscay  in  3700  fathoms,  eleven  yeaxa  after  the  cable  was  laid,  took 
ais.daya,  with  an  expenditure  of  500  miles  of  cable.  All  inter- 
ruptions  are  not  so  costly,  for  in  shallower  waters,  with  favourable 
conditions  of  weather,  a  repair  may  be  only  a  matter  of  a  few  hounw 
and  it  b  in  such  waten  that  the  majority  of  breaks  ooour,  but  still 
a  large  reserve  fund  must  be  laid  aside  for  thb  purpose.  As  an 
ordinary  instance,  it  has  been  stated  that  the  cost  of  repairing  the 
Direct  United  States  cable  op  to  1900  from  its  submergence  in 
1874  averaged  £8000  per  annum.  Nearly  all  the  cabk  companiei 
posaess  their  own  steamers,  of  suflhaent  dimensions  and  tpcdally 
eottipped  for  making  ordinary  repaire;  but  for  exceptional  cases* 
where  a  considerable  quantity  of  new  cable  may  have  to  be  inserted^ 
itaaay  be  necessary  to  charter  the  services  of  one  of  the  biger 
veasels  owned  byr  a  cable>manufacturing  company,  at  a  oertaia 
sum  per  day,  wmch  may  well  reach  £300  to  £300.  Thb  fleet  of 
cable  siups  now  numben  over  forty,  nmging  m  aiae  from  Tesaela 
of  300  tons  to  10,006  tons  carrying  capacity. 

The  life  of  a  cable  b  usually  oonriclerad  to  continue  until  it  b  no 
longer  capi^le  of  being  lifted  for  repair,  but  in  some  eases  the 


duration  and  frequency  of  interrapoons  as  affecting  ,j^ 
pubHo  oonvenienoe,  with  the  loss  of  revenue  and  cose  of  ''^ 
repairs,  must  together  dcdde  the  question  of  dther  making  very 
extensive  renewals  or  even  abandoning  the  whole  cable.  The 
possibility  Of  repair  is  affected  by  so  m^ny  drcumstanoes  due  to 
the  environment  of  the  cable;  Uiat  not  €»ren  an  approximate  term 
of  years  has  yet  been  authoritativdy  fixed.  It  is  a  wdl-ascertaintd 
fact  that  the  insulator,  gutta-percha,  b,  when  kept  under  water, 
practically  imperishaUe,  so  that  it  b  pnly  the  original  strength  of 
the  sheathing  wires  and  the  deterioration  aUpiti.'able  in  them  that 
hate  to  be  oonsidcred.  Cables  have  frequently  been  picked  up 
showiiq;  afWr  many  yean  of  submergence  no  appreciable  deteriora- 
tion in  thb  respect,  while  in  other  cases  ends  have  been  picked  up 
which  in  the  ceunie  of  twelve  years  had  been  corroded  to  needw 
points,  the  result  probably  of  metaliilerous  deposits  in  the  locality. 
■t  b  scarcely  possible  from  the  prdiminary  survey,  with  soundings 
several  mila  apart,  to  obtain  more  than  a  general  idoa  as  to  the 
airerage  depth  ak>ng  the  route,  while  the  nature  of  the  constituents 
of  the  sea  bed  can  only  be  revealed  by  a.  few  small  spcdmens  bion^t 
up  at  isolated  spots,  -though  fortunately  the  globigerine  ooze  which 
covera  the  bottom  at  all  the  greater  ocean  depths  forms  an  idcnl 
bed  for  the  cable.  The  experience  gained  in  the  earlier  days  of 
ocean  telegraphy,  from  the  failure  and  abandonment  of  nearly 
50  per  cent,  of  the  dcep<tca  cables  within  the  first  twelve  years, 
placed  the  probable  life  of  a  cable  as  low  as  fifteen  years,  but  the 
weeding  out  of  unserviceable  types  of  construction,  and  the  general 
improvement  in  materials,  have  by  deerces  extended  that  first 
estimate,  until  now  the  limit  may  be  safely  placed  at  not  less  than 
forty  years.  In  depths  beyond  the  reach  of  wave  motion,  and 
apart  from  suspension  acroM  a  submarine  gully,  which  will  sooner 
or  bter  result  In  a  rupture  of  the  cable,  the  most  frequent  cause  of 
intemlptien  b  sehmic  or  other  shifting  of  the  ocean  bad,  while 
in  shallower  waten  and  near  the  shore  the  dragging  of  anchon  c 
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froctuju  lua  ftrcatLy  diminlBhedr 

/iMfrirmnUj  far  Land  Ttlrpapty.—At  uuH  country  Wwi 
or  villajej,  where  the  mouge  tnSc  is  lighl,  the  WbcitMor 
"  A  B  C  "  instnimenl  a  lued.  In  this  ippuatut  dectiic 
MBG  canenti  ire  gCDcnltd  by  tuning  ■  tuodlt  (pluxd  3i 
buv  front  of  the  initniment),  which  ii  geared,  in  the  innr 
•"«  ttients  of  the  mo»i  rtcfni  paiiirn,  to  a  Siemens  ahullk 
srmaturt  placed  between  the  two  atms 
tbDe  peunaneni  magnet.  Wfaen  one  ef  a  leiies  of  keys  (each 
corre^iondlng  lo  a  letter)  arranged  round  a  poinlei  ii  depruted, 
the  motion  of  the  pointer,  wliich  'a  geared  lo  the  shuttle  »rtna- 
ture,  is  arrested  on  coming  opposite  that  particular  key,  and 
iQ  of  tlx  ourrents  to  line  it  ilc^ipcd,  though  Ibe 
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d  key  c. 


9  the  fi 


vbereby  the  hand  on  a  unalJ  dia[  is  m 
A  noticcabk  feature  in  the  nwdem  ABC 
as  in  all  modem  fonns  ol  telegraph  instrumen 
of  ^'  induced  "  magnets  In  Ihc  moving  portion 
A  small  permanent  magnel  is  always  liable  to  I 
ued,  or  have  its  polarity  reversed  hy  the  ai 


;e  to  rotate.     The  .    .         .      ..  _ 
:  key  lo  be  raised.     The  currents 


This  Ii 
lequii 


soft  ir 


the  telephone)  is  being  used  in  its  place. 

Al  officei  when  the  worii  i<  heavier  than  i 
ttir  A  R  c  ippiniiu,  llie  "Sintle  Needkt" 
^  [argeiy  eiti played;  it  iiai  the 


it  dealt  iritfa  by 


.    In  I 


e  earlier  iocoH  of 


lb  during  which  the  currei 
™  J  T.»„..KH  the  re 

nt  Uxm  ol  MorH  nxa 


^was  made  b^  ea^Mting 
ahacp  uylc  Gigd  la  one  i 

nd  lb*  innatui*  of  aa  clecinniHnHi. 

-.  ainiovt  univcnally  iwd  in  Europe  max 

7!™         ink,  and  hence  u  (DiDninw  aRcd  1 

vriur         "^^  "ethod  haa  the  advantage  o(  diilii 

kaa  trying  to  the  eye*  of  the  operator 


Onral 


Fio.  14.— Mone  Alphaboii. 

I  and  the  other  Irim  it  was  revcned.    Thli  bmramtnt 

sbte  of  giving  very  contidenUe  apeed,  but  it  was  idot^ 
ted  than  that  now  in  uie.  which  conwBi  only  ol  an  eintro- 


ouoda  ol  the  lulni 


:ly  the  nrM  wa] 


asuaed  by  th* 


h  Port  Office.     The  mignet 

'"'t^ZZ'if'tV^iil  'umi  CimOi.—Tbt  atTaDgemenl  oa  the 
'  open-circuit "  vyneni  lor  iinBlc4urrenl  working  -  is  ihown  ii 
5g.  16,  in  which  Li  represent  the  line,  C  t  galv»Bom«cr,  -^ 
jted  simply  u  snow  that  the  eurteni*  are  going  to  liiie  dnjr. 
(hen  the  meinge  is  bnng  innsmiiled.  K  the  innt-  r;~? 
■Hilling  key,  B  Oie  bolleiy.  I  the  nniving  inilnimcnt,  ^^^ 
iiid  E  Ihe  earth-plate.  The  eomplele  circuit  is  from  (he  -rtW^. 
liUle  E  through  the  iimmniFnl  !.  the  kry  K,  and  Ibe  «f"»«- 
^alvannoipe  O  la  the  line  Li.  then  thraugh  the  corretponding 
initrunienittoihefflnh'pUie  E  al  ihe  other  end,  and  back  ihrougn 
Ihc  earth  to  the  pbte  E.    Tlie  ranh  it  alwayt.  except  for  tame 

-phile  b  ought  10  be  buried  in  moin  earth  or  in  water, 
the  water  and  gas  pipe  syttenn  form  eactileiii  eart^ 


LAHSwotucna^ 

actiulty  oftK;  iha  ni«Bin|  of  Iht  open 
"  00  balttry  to  line."   In  mjnoil  Qream* 

ptoaiDg  tht  key  K,  und  k  dunging  Ibe  n 
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m  puttine  the  battery 

„       llH.        On      CUCUiU 

^X       where  the  tn&c  li  hoII 

•jfTyiiail^   AtmnlntetnediM) 


FlO.  ■e.'-Opea  Circuil,  Sntle- 


bue,  IB  •omeUiBb  uh3 
(dm  ia  Gnt  Brinin). 
W   luy    be   mde   Ihe 

~ "  tcrrniiuJ    utkHi  ct   Lt 

by  inKTtini  ptut  j,  ind  of  U  by  isKnini  (dug  i,  or  ihe  iaitmiBeaU 
may  be  rut  out  of  circuit  by  EnicnLnB  pTug  i.  [n  ordiiury  {^iitum- 
<unce«  Ifie  meiHKef  from  lU  ■tatiau  are  lent  thrau|h  ihc  whole 
line,  jind  (hji  the  operator  «t  any  station  nuy  traiudut,  ii  [he  line 
ia  freer  by  manipulating  hU  key-  . 

The  cornierioiu  (or  ainrie-CDinnt  workiiK  ~  •■■-  '  -' — *  -=- 
cuit  "  lyilem  are  ihown  in  lig.l7.    It  diflen Ir 

2^      £l(  oi'  fS" 

'''"'^       haviiw  the  battery  cootiDuoiuly  to  the  li 

i)  kept  to  Ihe  Use  by  the  bar  c,  whkh  ihort-ci  ._ 

When  aEcnali  atr  to  be  tent  From  either  atation  tl>c  operator  tui 
tlw  tvjich  c  out  of  contact  wiib  the  atop  b,  and  then  opera' 


, battery  (aLtboiifh,  at  in  the  ftiuit, 

often  placed  at  each  ciulTi  La  having  the  re- 
.rument  between  the  line  aod  the  key,  and  in 
battery  coaliauoiuly  ts  the  line.  The  battery 
Sy  the  bar  c,_  which  -■- — ■'--  -■-  ■ — 


^  & 


to  [ive  greater  unilarm 
battery  It  ui"'  """"  " 
aRecled  by  il 


anoDi  tbeiD  it 

Boe.^iBen  oi., , _ 

»  be  con^deraUy  aRecled  by  the  leaSiace  to  earth  ale 
loot  circuiti  wen  worked  direct  mlh  ordinary  i 

.111.     Il 


hi|htiatt«ry  powef 

'  to  d._ 


b«  required  la  oi 

.  — ..dte  the  appaialiu.     ... 

employ  a  local  Dwtiery  vt  prcxluce  1 
cee  the  local  batteiy  circuit  by  nteani 
Bldg  appatatue  called  a  reta^.  'which  it  \ 
tic  key  which  hu  ita  lever  all 


catiy  an  electfonUEOrtii 


rn 'I'i — 1    I*,  "her.  L  £"lte  li^^ 

I    E  I   >in-   ioined   ihrouch'  ihi 

JlA__— J^  X\ityK  to  one  end  of  thi 

'    ""^X  **         (Ocrat  of  the  relay  nanetR 

-  — TTn  Y 'he  other  end  of  Aid.  h 

V     a  put   to  earth.     When  i 

[      I  ' '   current  iHMea  Ihrouih  R 


=   loot    1 


cloaed „ 

tuie  at  k  The  local 
balleiy  B|  then  aenda  a 
current    throufih    tlu    in- 


Fio.  IS. — SogleHairrent  Rdty 

Workhic. 

of  nlaT  ImUcated  in  tbe  Bgan  the 

Sii^c-cutRDt "  working  by  neaiu  of  ■  poa-polariied  relay 
(Of.  iSh  allbou(h  general  la  Amoica.  Ia  not  adopted  in  EngiaBd. 
B^a^      In  tbe  tatter  country,  when  meh  working  U  Rtoi 

^,j_,       a'polaiiadrelay''  [ft|..iD)  witba  Uailt  uaed. 

-,f_^  an  Inpcnant  line*  worked  \v  lounden  the  "  dnuhle- 
cnmnt "  lyiteni  It  emotoycd.  In  thit  ihe  tongue  of  Ibe 
Rity  It  kept  over  to  the  ipacing  ade  by  Dean  of  a  current  Hairing 
ui  one  dbeciioi,  but  on  the  deprt«iaa  of  the  (dgnalliiig  key  tbe  — 
rent  it  reverted,  movlag  tbe  relay  tongue  over  to  the  marking 


d  i^r-  akon  In  tg^  '19,  cl 


pti  ma— 1  nagMt  m,  lb*  othct  pole  r  of  wUch  b  fied  ta  tlw 
vote  J  da  horM-tbo*  decOomagnet  M-^Tbe  vmauite  la  i^Ktd 
littwwn  th«  pota  fli  tba  dtctiwnagntf,  and  being  _ .  .  . 
aaffietiied  by  tba  magnet  ••  It  will  otcilltta  to  tbe  ™7'"" 
ri^  or  left  under  tbe  actkn  of  the  polet  of  the  elicDB-  ""^  ■ 
augnet  M  acGordiagaa  the  current  paatea  Ifarourii  M  In  one  dkvctini 
or  tht  other.  Thii  fona  of  relay  It  hrgely  oted.  but  in  Cmt  Btitiln 
been  cnlkelT  dit^ccd  by  the  {otm  ihawn  in  lig.  »,  which 
■oat  nodem  pattern  of  relay  naed  by  the  Britiih  Pp-*  rubm 
laathe.f  Am  OfccSuwlBrd  Relay."    In  tbit  bi 


Polaiwd  Relay. 


wfl  iron  toagvat,  ■,  i.  find  upon  and  at  rigki  anglca 


in  aile  a,  which  worka  on  pivoti  al  ilt  endi.  "DKie  to 
nugaetiied  bg  the  inducing  action  of  a  alrong  horac.thoe  pa 
magnet,  &  N,  wliich  u  made  In  a  curved  thape  lor  the  fcake 
pactiHtt.  The  tongue  phyi  between  the  polea  of  tma 
electromagnatt.  Tbe  G«lt  of  tbe  electrDmagnetB  are  dlEfei 
wound  with  lilk^overed  wIre,4niilB(— «>4  inch}  in  dlamt 
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tedioatint  wlietWr  a  ttadon  b  CalUac;  in  ipMb  the  nelay  alfiekt  <)r  b 
out  of  atdjustineat.  The  key  K  (■hown  in  gencial  plao)i  whea 
v^n'ked.  aoidi  revorsed  currents  from  the  battery  B.  In  caws  where 
**  imivenal  battery  "  workfag,  u$.  the  workios  oC  several  inatru- 
ments  from  one  set  of  batteries  or  accumuiators,  b  sudopted,  the 

Esitive  and  negative  currenta  have  to  be  sent  from  inoeiieodent 
tteries,  as  shown  by  fyj^.  92.  The  atop  a  of  the  key  K  b  con- 
aected'  through  a  switch  S  with  one  pole  of  the  battery  B,  and  the 
atop  ft  in  the  usual  way  with  the  other  pole.  Suppose  the  arm  c 
M  the  switch  S  to  be  in  contact  with  a;  then  wnen  the  key  b 
numipubtcd  it  sends  alternately  poaitive  and  negative  currents 
into  the  line.  If  the  positive  b  called  the  signalling  current,  the 
line  will  be  charged  positively  each  time  a  signal  b  sent;  but  as 
soon  as  the  signal  b  completed  a  negative  charge  b  communicated 


Fig.  33v— Universal  Battery  .Working. 

to  the  lin«,  thus  hastening  the  disehaife  and  the  letum  of  the 
'telay  tongue  to  it*  insulated  stop. 

When  a  local  instrument  such  as  a  sounder  (6g.  t^)  b  worked 
from  a  relay,  the  dying  away  of  the  magnetism  in  the  iron  cores  of 
the  electromagnet,  when  the  relay  tongue  moves  from  tht 
marking  to  the  spacing  side.  i.0.  when  the  local  battery  b 
cut  off.  sets  up  an  induced  current  of  high  tenaon,  which 
causes  a  spark  to  jump  across  the  contact  points  of  the  relay,  and 
by  oxidiang  them  makes  it  necessary  for  them  to  be  frequently 
cwaned.  In  order  to  avoid  this  sparking,  every  local  instrument 
in  the  British  Postal  Tele^ph  Department  has  a  "  spark  "  coil 
connected  acnns  the  terminals  of  the  electromagnet.  The  spark 
€oil  has  a  resistance  about  ten  times  as  great  as  that  of  the  electro- 
magnet it  shunts,  and  the  wire  of  which  it  is  composed  b  double 
wound  so  as  to  have  no  retarding  effect  on  the  induced  current, 
which  circulates  through  the  spark  coil  instead  of  jumping  in  the 
form  of  a  spark  across  the  contact  points.  The  device  b  a  most 
eflfectual  one. 

On  long  circuits  wcrtaed  by  the  Wheatstone  fast-speed  apparatus, 
and  especially  on  thosif  in  which  a  submarine  cable  b  included,  it 
-  .  is  found  necessary  to  introduce  "  repeaters  "  half-way, 
'"P"""'  in  order  to  enable  a  high  speed  to  be  maintained.  The 
speed  at  which  a  circuit  can  be  worked  depends  upon  what  is  known 
as  the  "  KR  *'  of  the  line,  «.«.  the  product  of  the  total  capacitjr  and 
the  total  resbtance,  both  the  capacity  and  the  resbtance  having  a 
retarding  effect  on  the  signals.  By  dividing  a  line  into  two  halves 
the  working  apocd  will  be  dependent  upon  the  KR  of  the  longest 
half,  and  as  both  K  and  R  are  directly  propoittonai  to  the  length 
of  the  line,  the  KR  product  for  the  half  of  a  circuit  is  but  one 
quarter  that  of  the  whole  length  of  the  circuit,  and  the- retardation 
b  correspon(£ngly  small.  Thus  the  speed  on  a. line  at  ^ich  the 
repeater  b  situated  exactly  nndway  will  be  four  times  that  of  the 
line  worked  direct.  Repeaters  (or  translators,  as  they  are  some- 
times termed)  are  in  Great  Britain  only  used  on  fast-speed  circuits; 
they  are  in  no  case  found  necessary  on  circuits  worked  by  hand,  or 
at     key  speed  **  as  it  b  called. 

Duplex  cdegnphy  coDOSts  In  the  timukaneouft  thaambsion 
of  two  messages,  one  in  each  direction,  over  the  same  wire. 
The  solutioii  of  thb  problem  was  attempted  by  J  W. 
Gintl  of  Vienna  in  1853  and  in  the  following  year  by 
Frischen  and  by  Siemens  and  Halske.  Within  s  few 
yeais  several  methods  had  been  proposed  by  different  inventorsi 
but  none  was  at  first  very  successful,  not  from  any  fault  an 
the  principle,  but  because  the  effect  of  electrosUtk  capacity 
of  the  line  was  left  out  of  account  m  the  early  arrangements. 
The  first  to  introduce  a  really  good  practical  system  of  duplex 
telegraphy,  in  which  tlxb  difficulty  was  sufficiently  ovcro>me 
for  land  Ikie  purposes,  was  J.  B.  Steams  of  Boston  (Mass.). 
In  order  that  the  line  between  two  stations  may  be  worked 
on  the  duplex  system  it  b  essential  that  the  receiving  instru- 
ment shall  not  be  acted  oa  by  the  outgoing  cunencs,  but  shall 
respond  to  incoming  currents.  The  two  methods  most  commonly 
employed  are  the  differential  and  bridge  methods. 


In  fig.  39.  npreseatia^  the  "diffenoiial"  netkod,  3  b  the 
sending  battery,  Bi  a  resistaooe  equal  to  (hat  ol  the  battety;  R  a 

rheostat  aad  C  an  adjustable  coodeoaer.    Suppose  the     • 

key  to  be  depressed,  then  a.  current  Aowa  thrmigh  one  zHS 
winding  of  the  daffereotbl  relay  to  line  and  tbroiMib  the  f^T.^ 
other  winding  and  rheostat  to  earth.  Now  if  die  iwlueaof  ****** 
the  riieostat  and  condenser  are  adjusted  so  as  to  make  the  rise  and 
fall  of  the  oatgcMfig  current  through  both  windings  o(  the  relay  exactly 
eqitel,  then  no  eoect  b  produced  on  the  armature  of  the  relays  as 
toe  two  currents  neutraUce  each  other's  magnetizing  effect. 

Incoming  currents  psfs  from  line  thraugn  one  coU  of  the  relay, 
the  key,  and  either  the  battery  or' battery  resistance,  accordhig  as 
whether  the  key  b  raised  or  depressed.  Tne  result  b  that  the  anna« 
ture  of  the  relay  b  attracted,  and  currents  are  Sent  through  the 
sounder  from  tne  local  battery,  producing  the  signab  from  the 
distant  atatioo.  When  the  key  b  in  the  middle  position,  that  is, 
not  malottg  ooanenon  with  either  the  front  or  back  contacts,  the 
received  currents  pass  through  both  coib  cl  the  relay  and  the 
rheostat;  no  ioterCerenoe  b,  however,  felt  from  thb  extra  resistance 
beraiisr,  although  the  current  b  halved,  h  has  double  the  effect  00 
the  relay,  becanaa  it  passes  through  two  ooib  instead  of  one. 


Fig.  33.— Duplex  Working:  differential  method. 

In  the  "  bridge  "  method  (fig.  34),  instead  of  sending  the  currenu 
through  the  two  coils  of  a  dtnerentblly  wound  relay  or  receiving 
instrument  as  in  Friachen's  method,  two  resistances  gt^^-^ 
a  and  b  are  inserted,  and  the  receiving  instrument  b  yy^ 
joined  between  P  and  Q.  The  currents  thus  divide  at  *■•"•* 
the  point  D.  and  it  b  clear  that  if  the  difference  of  potential  be- 
tween P  and  Q  b  unaffected  by  closing  the  sending  key,  then  no 
change  of  current  will  take  place  in  the  instrument  circuit.    The 


Flo.  34.— Duplex  Working:  bridge  method. 

rebtlve  potential  of  P  and  0  b  not  affected  by  the  manipuUtioa 
of  the  sending  key  if  the  resistance  of  a  bears  the  same  proportion 
to  that  of  6  as  the  resistance  of  the  line  does  to  that  of  the 
resistance  R ;  hence  that  b  the  arrangement  used.  One  very  great 
advantage  in  thb  method  b  that  the  instrument  used  between  P 
and  Q  may  be  of  any  ordinary  form,  m.  rday,  Hughes,  siphon  re* 
corder,  &c. 

Most  important  cables,  such  as  those  of  the  Eastern  Telegraph 
Company  and  the  various  Atlantic  cables,  are  worked  duplex  oa 
Muirhead's  pUn.  What  may  be  called  a  mechanical 
method  of  duplexing  a  cable  was  described  by  Lord 
Kelvin.in  a  patent  taken  out  by  him  in  1858.  In  this,  as 
in  the  ordinary  methods,  a  differentblly  wound  receiving 
instrument  was  used,  one  coil  being  connected  with  the  cable 
and  the  other  with  the  earth;  but  it  differed  from  other  lueiiwada 
in  requiring  no  "  artificbl  "  or  balancing  cable.  The  compenatMia 
was  to  be  obtained  by  working  a  slide  resistance  included  in  the. 
circuit  of  the  compensating  cofl,  either  by  the  tending  key  or  by 
dockworfc  rdeased  by  the  (ey,  so  as  to. vary  the  resistance  in  tw 
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ChviIIc  ■cDDnmg  n>  any  nw  wmco  uihuk  dc  m|uiiwi  lo  jjieweiii 
tltt^  reodviag  ia«cnimait  being  affectca  by  the  oat|!o(nr  otirent. 
Four  ycBiv  later  Vaxky  patented  his  artitaal  cable,  which  was  the 
inc  near  approach  to  a  tuccetsful  aolutioA  of  the  duplex  problem 
on  the  prinaple  noiw  adopted.  It  «ak  not,  however,  a  sumciently 
pvfect  r^raentation  of  a  laid  cable  to  serve  for  duplexing  cables 
of  more  than  a  few  hundred  miles  in  length.  By  a  modification  of 
the  bridge  method,  applied  with  excellent  results  by  Dr  Muirhead 
to  aubaarine  work,  ooodenaen  are  substituted  for  a  and  b,  one  bring 
«bo  pboad  in  the  circuit  between  P  and  Q.  In  thb  case  no  current 
flows  from  the  battoy  through  the  line  or  instruments,  the  whole 
action  bong  inductive.  As  we  hove  already  stated,  the  distri- 
bution of  the  capacity  along  the  resistance  R  must  in  submarine 
cable  woric  be  made  to  oonrnpond  very  aocnrately  with  the  distri- 
butioft  of  the  capad^  along  the  leaisunce  of  the  cable.  This  is 
accomplished  by  Dr  Muirhead  in  the  following  manner.  One  side 
of  a  sheet  of  ))smiffined  pm>er  is  covered  with  a  sheet  of  conductmg 
substance,  lay  tinfoil,  and  over  the  other  side  narrow  strips  of  the 
same  substance  are  arramml  gridiroowise  to  form  a  continuous 
dicuit  akmg  the  strips  liie  breadth  and  thickness  of  the  strip 
and  the  thicknem  of  the  paraffined  paper  are  adjusted  so  that  the 
relative  resistance  and  capacity  of  this  arransement  are  the  mme 
as  thoae  of  the  cable  with  which  it  is  intendedto  be  used.  A  large 
number  of  such  sheets  are  prepared  and  placed  together,  one  over 
the  other,  the  end  of  the  strip  of  the  first  rfiect  being  connected 
with  the  beginning  of  the  strip  of  the  second,  and  bo  on  to  the  last 
sheet,  the  whole  representing  the  conductor  of  the  cable.  In  the 
same  way  all  the  conducting  sheets  on  the  other  side  of  the  paper 
an  connected  together  andfonn  the  earth-i^te  of  this  artificial 
cable,  diua  representing  the  sea.   The  lealca^  through  the  insulator 
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of  the  cable  is  compensated  ioc  by  connectmg  high  resistances  be- 
tlreen  different  points  01  the  strip  conductor  and  the  earth  coating. 
Faults  or  any  other  irregularity  m  the  cabfe  may  be  represented  by 
putting  reiiiCances  of  the  proper  kind  into  the  artificial  Gne.  Thu 
system  of  dnplffxing  cables  has  proved  lenarkably  succeaefaL 

Qwdruplex  tdegi^hy  consists  i&  the  nBtnthneous  tfsns* 
mission  of  two  message  from  each  end  of  thet  line.  The  only 
new  proUem  introduced  is  the  simnltaneoos  transmission  of 
t'wD  messages  in  the  same  direction;  this  is  sometimes 
eaHed  '*  diplex  tnmsmlssion."  The  solution  of  this 
problem  was  attempted  by  Dr  J.  B.  Stark  of  Vienna 
in  x8ss.  and  durirg  the  next  ten  years  it  was  worked* 
at  by  Bosscha,  Kiamer,  Maron,  Schaak,  Schroder,  Wartmann 
and  others.  The  first  to  attun  practical  success  was  Edison, 
and  his^method  with  some  modifications  is  still  the  one  in  most 
general  use. 

The  arrangement  b  shown  in  fig.  25.  and  indicates  the  general 

Knciple  involved.  Ki  and  Ka  are  two  transmitting  keys:  the 
mer  reverses  the  direction  of  the  line  current,  the  latter  increases 
the  strength  irrespective  of  direction,  by  joining  on  another  battery 
when  the  key  is  depressed.    Ri  and  R>  are  relays  for  receiving  the 
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Fig.  25. — Qoadruplex  Working. 

currents;  the  former  is  polarized  and  responds  to  revenals  of 
current,  while  the  latter  is  non-polarized  and  responds  only  to  the 
increased  current  from  Ks  irrespective  of  the  direction  of  that  current. 
This  arrangement  can  be  duplexed  in  the  way  already  explained. 
by  providine  differential  relays  and  arranging  for  the  outgoing 
currents  to  divide  differentially  through  the  two  nrtays  at  each  end. 
The  "  multiplex  "  system  devised  by  Patrick  B.  Debny  (which 
adopted  to  a  limited  extent  in  Great  Britain,  but  has  now  been 
entirely  discarded)  had  for  its  object  the  working  of  a  num- 
ber  of  instruments  simultaneously  on  one  wire.  The  general 
prindple  of  the  arrangement  of  the  apparatus  is  shown  hy 
ng.  20.  Arms  a  and  b,  one  at  each  station  A  and  B, 
ooniwctM  to  the  line  wire,  and  are  made  to  rotate  simultaneously 
over  ffictallk:  segments,  I,  2,  3,  4.  and  i',  2',  3',  4',  at  the  two 
statKNis,  so  that  when  the  arm  a  is  on  segment  i  at  A,  then  b  is  on 
segment  1'  at  B,  and  so  on.  At  each  station  sets  of  telegraph 
apparatus  are  connected  to  the  segments,  so  that  when  the  arms 
are  kept  rotating  the  set  connected  to  i  becomes  periodically  con- 
nected to  the  set  connected  to  i',  the  set  connected  to  2  to  the  set 
connected  ro  2',  and  so  on.  In  practice  the  number  of  segments 
actucrfly  employed  Is  much  greater  than  that  indicated  on  the  figure, 
and  tha  segmented  are  arranged  in  a  number  of  gfoups.  as  shown 


"by  fig.  97,  an  the  segmsAta  1  being  connected  together,  all  the 
Moments  2,  all  the  segments  3.  and  aU  the  segments  4.  To  each 
group  is  connected  a  set  of  apparatus;  hence  during  a  complete 
revolution  of  the  arms  a  pair  of  instruments  (at  station  A  and 
station  B)  will  be  in  communication  four  times,  and  the  intervals 
during  which  any  particuhu-  set  of  instroments  at  the  two  stations 
are  not  in  connexion  with  each  other  becoSK  much  smaller  than  in 
the  case  of  fig.  26.  In  practice  this  subdivision  of  the  segments  is 
so  far  extended  that  the  intervals  of  didconnexioa  become  extiemidy 
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Fig.  36.'«Ma!tiplea  Working. 

small,  and  each  set  of  apparatus  works  as  if  it  were  alone  vonnected 
to  the  line.  As  many  as  162  segments  in  eight  groups  are  pracxi- 
cally  used.  The  arm  which  moves  round  over  the  segments  rotates 
at  the  rate  of  three  revolutions  per  second,  and  is  kept  in  motion 
by  means  of  an  iron  toothed  wheel,  the  rim  of  which  is  set  in  close 
proximity  to  the  poles  of  an  eteetroniagnct.  Through  this  electro- 
magnet pass  impulses  of  current  regulated  in  frequency  by  a  tuning- 
fork  contact  breaker;  these  impulses,  acting  on  the  teeth  of  the 
iron  wheel,  by  a  series  of  pulls  keep  it  in  uniform  .rotation.  If  the 
rates  of  vibration  of  the  two  tuning-forks  at  the  two  stations  could 
be  maintained  precisely  the  same,  the  two  arms  would  rotate  in 
synchronism,  but  aa  this  uniform  vibcation  cannot  be  exactly 
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FiGk  37.— <«nNapmg  of  Segments  in  Multiplex  System. 

preserved  for  any  length  of  time,  a  means  is  provided  whereby  the 
rate  of  vibration  of  either  of  the  forks  can  be  slowed  down,  so  as  to 
retard  the  rate  of  rotation  of  one  or  other  of  the  arms.  This  is 
effected  l^  means  of  "correcting"  segments,  of  which  there  are 
six  sets  containing  three  each.  Should  the  rotatitig  arms  fail  to 
pass  over  these  correcting  segments  at  their  synchronous  positions, 
correcting  currents  pass  to  a  relay  which  cuts  off  isomcntarily  the 
current  actuating  the  tuning-fork,  thereby  altering  the  rate  of 
vibration  of  the  latter  until  tne  arms  once  more  run  together  uni- 
formly. The  actual  number  of  sets  of  apparatus  it^  was  possible 
to  work  multiplex  depended  upon  the  length  of  the  line,  for  if  the 
latter  were  k>ng,  retardation  effects  modified  the  working  conditions. 
Thus  between  London  and  Manchester  only  four  sets  of  apparatus 
could  be  worked,  but  between  London  and  Birmingham,  a  shorter 
distance,  nx  seta  ^the  maximum  for  which  the  system  b  adapted) 
were  used. 

Chemkal  Teugraphs.—k  method  of  recording  signals  in  the 
Morse  code,  formerly  used  to  a  considerable  extent,  was  to 
use  a  chenucally  prepared  ribbon  of  paper.  Suf^Mse,  for 
instance,  the  paper  ribbon  to  be  soaked  in  a  solution  of  iodide 
of  potassium  and  a  Ughi  contact  spring  made  to  press  con- 
tinuously on  its  surface  as  it  is  pulled  forward  by  the  mechanism. 
Then,  if  a  current  is  sent  from  the  ^ring  to  the  roller  through 
the  IMtper)  a  hnmn  mark  wiU  be  made  by  the  spring  due  to 
the  liberation  of  iodine.  This  was  the  principle  of  the  chemical 
telegraph  proposed  by  Edward  Davy  in  1838  and  of  that 
proposed  by  Bain  in  1846.  Several  ingenious  applications  df 
his  method  were  proposed  and  practically  worked,  as,  for 
example,  the  copying  telegraph  of  BakeweU  and  of  Cros,  by 
means  of  which  a  telegram  may  be  transmitted  in  the  sender's 
own  handwriting;  the  pantelegraph  of  Caselii;  the  auto- 
graphic telegraphs  of  Meyer,  Lenoir,  Sawyer  and  others;  and 
the  autographic  typo-telegraph  of  Bonelli;  all  forms  of  the 
apparatus  have,  however,  fallen  into  disuse. 

AuUmaik  Telegraphs.— It  was  found  impossible  to  make 
the  Morse  ink  writer  so  sensitive  that  it  could  record  signals 
sent  over  land  lines  of  several  hundred  mQes  in  length,  if  the 
speed  of  transmission  was  very  much  faster  than  that  which 
could  be  effected  by  hand,  and  this  led  to  the  adoption  of 
automatic  methods  of  transmission.  One  was  proposed  by 
Bain  as  eariy  as  1846,  but  it  did  not  come  into  use.  That 
now  employed  is,  however,  practically  a  devdopment  of  hii 
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Mfia  of  bold  in  a  strip  of  paper  in  >uch  m  ny  thai,  wbcD 
the  itiip  il  WDt  Iluough  another  insUumtnt,  called  the  "  trani- 
mltter,"  the  holm  cause  the  circuit  ta  be  closed  at  the  proper 
times  and  for  the  pioper  [Koponiaute  iatcrvals  foe  the  meiuge 
to  be  oHtecll]'  prinled  by  the  raxiviog  instiument  or  ncoidet. 
The  most  .tucnssful  apparatus  of  lliit  kind  is  that  devised  by 
Whcatslou;  otheis   vcre   devised   by   Semens  and   Haltke, 

In  the  WbeaUtODC  aulomalic  af^iantut  three  leven  are 
placed  nde  by  tide,  each  acting  (hi  a.  set  of  tmill  puncha  and 
w>tmi-  ■  CD  nudunism  lax  leedmg  the  paper  forward  a  step 
1*^  ti\ja  each  operation  of  the  leven.  The  punches  are 
■■"■■■  amnged  u  ihowa  in  bt.  >S,  and  the  leven  an 
adjusted  so  thai  the  left-hand  one  move*  e,  i,  c  and 
puoches  a  nm  of  holes  tana  the  paper  (gisup  i  la  the  fiEote), 
the  middle  one  uovo  b  only  and  punches  ■  centre  hole  (i  m 
the  figure),  while  the  right-hand  oaenwve*  a,t,J,<ud  puicha 


m 


Fi(.  as. — WheatftoM  PunchiiiE  App«ratu». 
Cour  holes  (3  and  4  in  the  Bguie).  The  whole  of  thisopendoD 
r^reienu  a  dot  alld  a  dash  01  the  tetter  "  a."  The  aide  lowt 
of  holes  only  are  vued  lor  Innsmitting  the  message,  the  centre 
row  bong  required  loc  feeding  foivaid  the  paper  in  the  tnnt- 
milter.  The  perforation  of  the  paper  when  done  by  hand  is 
usually  performed  by  means  of  small  mallets,  bot  at  the  central 
telegraph  office  in  London,  and  at  other  large  offices,  the  keya 
are  only  used  for  opening  ait-valves>  the  actual  punching  being 
done  by  pneumatic  pressure^  In  this  way  several  thidtnessca 
o[  paper  cin  be  perforated  at  the  same  time,  wl        ~ 

c  lor  press  work,  aince  copies  ol  the  1 
e  often  lo  be  transmitted   to  Kveial  newspapers  at 
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euneat  <a  atM  m  the  line,  the  effect  01  die 
uriiv  the  time  requiitd  foe  the  paper  to  travd 
wo  boles.  Ania,  aupcioae  group*  3  and  4  to 
iru  pui  will  be,  u  belore,  aloe  to  Ike  3h! 
>ke  of  the  beam  M  will  OH  paa  thni«li.  as 
w  paperi  bui  at  the  thuil  hall  Hnkc  ll  paas 


nilar  way  u  the  relay  (Bg.  90).  ao  that  tbe  vaBinR. 
any  podtioa  by  either  current,  remains  in  llial  poii- 

de  10  act  on  Ibe  magnet.    For  the  dot  the  araiuoR 

is  deOKied  by  the  int  curreol.  the  inlc-trtkeel  being  brouafat  iato 

.  _:.t  .k -•afleiaibon  interval  palled  bacEbyihe 

lae  of  the  dash  the  ink-wbed  is  bioD^t 
r-r"  by  'be  Gnt  CDrrcnt  aa  bdon  and  la 

Tbc  annature  acU  on  an  inking  diik  oa  the  priaclpla  described 
aboiv,  aave  only  that  the  disk  ■  suppliDd  vnth  iaJc  from  a  grooK 
in  ■  Kcond  wheel,  on  which  it  loUs:   ihe  tnnvid  wheel  is  kcf|l 

netbod  o(  iransmisMon  ilw  battery  it  always  to  ihe  lina  for  the 
lame  inlcrval  of  time,  uul  iliemaLily  with  oppanie  ^da,  ao  that 
tbetdect  ol  ilectrgstauc  induction  is  reduced  to  a  nrinimum. 

Althon^  It  i>  qutte  potable  to  obiAin  good  ligoals  at  ■  rale 
corresponding  lo  60D  lelten  pel  minute,  in  piaclica  it  is  found 
thai  suck  a  high  speed  >>  not.  advisable,  a*  it  it  dlScnlt  orin- 
pcasiblefor  even  the  moMikiUed  operators  properly  to  handle  aad 


•'nlver  tu'beTilw  otEet'eJd"i5  whM.'  d!,._ 
I  conlaining  ialb    The  sipbqa  is  BenportA 


electroi 


paper  atrip-    Thi  re 

in  an  undalating  ^ 


>  and  armitui 


^  siphon  10  the  a 


VJ  siinals  are  lecorded  on  the  paper  slrip 
luousline  oS  ink.  and  are  dlstingiuhed  by 
Irom  lera.  The  amplilude  ol  (he  aignafi 
can  DC  vaom  ui  sevviai  ways.  Biher  by  a  ahum  acnaa  (ha  elKtio< 
magnet,  or  by  aUsiiig  Ihe  lensioa  el  tha  eonlToflini  spring*  nr  by 
aheriog  the  air  gap  between  eleelranugncta  and  aimalure*.  Up 
to  ISO  wards  per  ninuie  the  signals  are  easily  readable,  but  bayood 
that  tpnd  ihey  are  more  dimcuU  (o  iranslale.  although  eapens 


iragm  gives  1 

fLraiii.    Any^lfihi..  _ _  _^ _. 

of  Ihe  laKtr,  due  10  Ihe  varyii^  slnngihs  and 

itrip  of  bromide  phoinirapMc  tn        '         '       ' 
■nc  line  of  wnlint  a  ofcoUiH 


no(  weh  lonned,  b  sufficiently  distinct  lor 
liguits  3.  s,  and  g  ire,  however., liable  u 


o"rdrVb." 


I  ao  break. 
I.  allboi^ 


OTHER  SySTEMSI 
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Other,  bpaff  very  simihr  ia  appetimice.  The  bionide  paper  b 
automaticany  pasaed  through  a  develoi^ng  bath,  a  fixing  bath, 
and  drying  rollers.  This  operation  occupies  about  twelve  seconds, 
giving  a  message  written  m  column  form  ready  for  delivery.  It 
»  not  a  avstern  likely  to  have  general  application. 

Type  Ffintint  Tdeirapks.—'iht  first  considerable  improvement 
in  type  printing  telegraphs  was  made  by  D.  E.  Hughes  in  1855. 
ff^^^  In  the  Hughes  instrument  two  trains  of  clockwork 
i'^g"!7  mechanism,  one  at  each  end  of  the  line,  are  kept  moving 
T"?"        at  the  same  speed.    Each  instrument  b  provided  with  a 

7^  keyboard,  reaemblii^  that  of  a  small  fnano,  the  key  levers  of 
which  communicate  with  a  circular  row  of  vertical  pins.  A  horizontal 
trm  fixed  to  a  vertical  shaft  in  gear  with  the  mechanum  sweeps 
over  these  pins  at  the  fate  of  about  two  revolutions  per  second. 
When  a  key  b  depressed,  slightly  raising  one  of  the  pins,  the 
horizontal  arm  will  pass  over  it  and  in  doing  so  will  momentarily 
join  the  battery  to  the  line.  The  current  thus  sent  to  the  line  may 
be  made  either  to  act  directly  on  the  printing  instrument  or  to 
dose  a  local  circuit  by  means  of  a  relay.  For  simplicity  we  wilt 
suppose  direct  action.  The  current  then  panes  through  the  ooib 
of  an  electromagnet,  which  releases  the  printing  mechanism.  The 
electromagnet  consists  of  two  coils,  each  wound  on  a  soft  iron  core 
fixed  to  tne  poles  of  a  strong  permanent  horse-shoe  magnet.  The 
armature  of  the  electromaenet^is  normally  attracted  by  the  effect 
of  the  permanent  magnet^  but  it  U  furnished  with  two  antagonUtic 
tprings  tending  to  throw  it  upwards.  These  springs  are  so  adjusted 
that  they  are  not  quite  able  to  release  the  armature.  Wnen  a 
current  comes  in  from  line  it  passes  through  the  electromagnet  in 
such  a  direction  as  to  weaken  the  effect  of  the  permanent  magnet ; 
hence  the  springs  are  able  to  release  the  armature,  which  rises 
smartly  and  in  its  turn  releases  the  printing  mcchanbm.  Either 
a  weight  or  a  motor  b  used  for  making^  the*  movenjents  of  the 
mechanism  required  to  effect  the  printing  of  the  signals.  The 
tyi>e-whecl  U  earned  round  continuously  by  tho  mechanism  to 
whkh  It  b  attached  by  a  friction  dbk  and  ratchet  drive.  An  axle 
carrying  four  cams  b  normally  at  rest,  but  it  b  thrown  into  gear 
with  the  mechanism  when  the  armature  rises,  makes  one  complete 
revolution,  and  comes  to  rest  ready  for  the  next  signal.  In  its 
revolution  one  of  its  cams  engages  with  the  correcting  wheel 
attached  to  the  type-wheel  in  omer  to  ensure  that  the  latter  b  in 
the  correct  position  for  printing  a  complete  letter;  the  second  cam 
lifts  the  paper  against  the  type-wheel  and  prints  the  letter;  the 
third  moves  forward  the  paper  tape  one  space  to  be  ready  for  the 
printing  of  the  next  letter;  and  the  last  cam  replacea  the  armature 
on  the  cores  of  the  electromagnet.  Thb  complete  operation  occu- 
pies about  one-twelfth  of  a  second.  It  b  of  course  necessary  that 
two  instruments  working  together  should  have  the  same  speed. 
Thb  is  obtained  by  causing  one  of  them  to  send  a  series  of  signals 
from  one  particular  kev,  while  the  operator  at  ^thc  other  station 
adjusts  his  speed  until  he  receives  the  same  signal  after  short- 
circuiting  hb  electromagnet  for  ten  revolutions.  Both  type-wheeb 
are  then  set  to  zero  by  the  lever  provided  for  that  purpoae,  and 
released  by  the  current  from  the  letter-blank  key ;  then  all  subse* 
qucnt  signals  will  be  recorded  simiUrly  at  the  sending  and  re- 
ceiving ends.  If  by  any  chance  wrong  signals  are  printed  or  the 
instruments  get  out  of  phase,  the  sender  b  stopped  by  the  receiver 
sending  a  few  signals,  after  whkh  both  tvpe-wneeb  are  again  set 
to  zero  and  correspondence  continued.  This  system  of  telegraphic 
printing  has  a  great  advantage  oyer  the  ^ step-by-step  system  in 
avoiding  the  necessity  for  the  rapidly  acting  electric  escapement, 
which,  however  skilfully  planned  and  executedi  b  always  Oable  to 
failure  when  worked  too  rapidly.  In  Hughes's  instrument  almost 
perfect  accuracy  and  certainty  have  been  attained;  and  in  actual 
practice  it  has  proved  to  be  decidedly  superior  to  all  previous 
type-printing  telegraphs,  not  only  in  speed  and  accuracy,  but  in 
less  liability  to  mechanical  derangement  from  wear  and  tear  and 
from  accident.  It  involves  many  novel  features:  the  receiving 
dectromagnct  is  of  peculbr  construction  and  remarkable  efficiency 
and  the  transmitting  apparatus  has  a  contrivance  to  prevent  unin- 
tentional repetitions  of  a  letter^  through  the  operator  holding  hb 
finger  too  long  00  a  key.  Thb  instrument  was  for  some  years 
extensively  used  in  the  united  States,  until  superseded  by  G.  M. 
Phelps's  modification  of  it,  known  as  the  "  AmerKan  combination 
printing  telegraph,"  because  it  embodied  part  of  Hughes's  and  part 
of  House's  instruments.  With  this  modified  form  somewhat 
greater  speed  was  obtained,  but  it  was  fbund  difficult  to  drive, 
requiring  the  use  of  steam  or  some  such  motive-power.  In  a  subee* 
quent  modification  introduced  in  i975  an  electromotor  was  applied 
to  drive  the  printing  mechanism.  Thb  allowed  a  shorter  train 
and  stronger  wheelwork  to  be  used,  securing  more  certain  action, 
and  involving  less  risk  of  derangement.  Hughes's  form  was  taken 
up  by  the  French  government  in  i860,  and  ts  very  largely  in  use 
not  only  in  France  but  in  all  European  countries,  includiog  Great 
Britain. 

t  The  system  brought  out  in  1874  by  £mib  Baudot  and  ainoe 
considerably  developed  b  a  multipwx  system  giving  from  two  to 
g^^_  SIX  channels  on  one  wire,  each  channel  giving  a  working 
jjlj^Jg^  speed  of  thirty  words  per  minute.  The  channeb  can  be 
r^  worked  in  either  direction  according  to  the  traflfic  reauire- 

mcot^  .  The  line  is  joioed  at  each  end  to  aieuibuton  whin  ase 


armnged  to  maintaitt  untform  speed  and  to  contn^  their  leapective 
receivers.  Each  channel  ooosbts  of  a  keyboard  and  receiver  both 
electrically  connected  to  certain  parts  of  the  distrUMitor.  The 
keyboard  has  five  keys  similar  to  tiiose  of  a  pbno,  and  the  letters 
and  figures  are  obtained  by  the  different  combinations  which  can 
be  Tormed  by  the  raised  and  depressed  kevs.  In  the  raised  position 
a  negative  battery  b  connected  to  the  distributor  and  in  the  de- 
pressed position  a  positive  battery.  At  regular  intervab  a  rotating 
arm  on  the  distributor  connects  the  five  keys  of  each  keyboard  to 
line,  thus  passing  the  signals  to  the  distant  station,  where  they 
pass  through  the  distributor  and  certain  relays  which  repeat  the 
currents  correspondii^  to  the  depressed  keys  and  actuate  electso- 
magnets  in  the  receivers.  Eacli  receiver  b  provided  with  five 
electromagnets  corresponding  to  the  five  keys  of  the  Ittyboerd, 
and  the  armatures  of  tne  electromagnets  can  thus  repeat  the  various 
combinations  for  all  the  signals  allocated  to  the  dinerent  combina- 
tions of  the  keys.  When  a  combination  of  signab  has  been  received 
and  the  armatures  have  taken  up  their  respective  positions  cone- 
sponding  to  the  transmitting  keyboard,  certain  mechanism  in  the 
receiver  translates  the  position  of  the  five  armatures  into  a  mechani- 
cal movement  which  lifts  the  paper  tape  against  a  type-wheel  and 
pnnts  the  corresponding  letter.  The  movement  for  any  particular 
combination  of  armatures  can  only^  take  pUce  ooce  per  revolution 
of  the  type-wheel  and  at  one  jiarticular  place.  The  signals  must 
therefore  be  sent  at  regular  intervals,  and  to  ensure  thb  beiag 
done  correctly  a  telephone  or  time-tapper  b  provided  at  each  key- 
board to  warn  the  operator  of  the  correct  moment  to  depress  ms 
keys.  The  Baudot  apparatus  can  haVe  certain  channels  extended 
so  as  to  form  a  means  of  continuous  communication  between  one 
station  and  two  or  three  othen  by  means  of  one  line.  It  can  also 
be  duplexed  or  repeated  similar  to  any  other  telegraph  system.     - 

In  the  Murray  system  the  messages  are  first  prepared  io  thfe 
form  of  a  strip  of  perforated  paper  about  half  an  mcfa  wide.  Per- 
forating machines  equipped  with  typewriter  keyboards 
are  used  for  the  preparation  of  tbie  messages,  two  or 
throe  keyboard  perforatore  being  employed  at 'each  end 
of  the  telegraph  lines  on  which  the  Murray  system  b  used.  The 
messages  in  the  form  of  perforated  tape  are  then  passed  through 
an  automatic  transmitter,  something  like  a  Wheatstone  transmitter, 
at  a  ifced  of  about  100  words  a  mmute.  At  the  receiving  station 
electrical  mechanbms  record  the  signals  once  more  as  perToratkms 
in  a  paper  strip  forming  an  exact  replica  of  the  transmittina  tape. 
Thb  received  perforated  ta^  b  then  used  to  control  what  b  luiown 
as  the  printer  or  automatic  typewriter^  a  machine  that  translates 
the  tape  perforations  into  letten  and  pnnts  the  messages  in  Rogif  n 
type  in  page  form.  Thb  printer  b  iMirely  mechanical,  and  its 
speed  is  very  high.  An  experimental  printer  constructed  about  the 
middle  of  1908  by  the  British  Post  OSice,  operated  sucoeisfullv  at 
the  rate  of  210  words  (1260  letters)  per  ounute.  The  usual  workiaf 
speed  b  from  100  to  120  words  per  minute.  The  Murray  auti^ 
matic  system  was  designed  specblly  for  dealing  with  heavy  traffic 
on  k>ng  lines.  As  it  uses  the  Baudot  telegraph  alphabet  it  has  an 
advantage  in  theory  over  the  Wheatstone  using  the  Morse  alphabet 
in  regard  to  the  speed  that  can  be  obtained  on  a  long  telegraph 
line  in  the  ratio  ol  ei^ht  to  five,  and  thb  theoretical  advantage  b 
more  or  less  realized  m  practice.  The  Murray  automatic  system 
b  not  regarded  as  suitable  for  short  telegraph  lines  or  moderate 
traffic,  printing  telegraphs  on  the  roulti|Nex  principle  being  con- 
sidered preferable  m  such  circumstances.  One  6L  the  longest 
circuits  upon  which  it  has  been  successfully  worked  b  that  between 
St  Petersbuft;  and  Omsk,  a  distance  of  approximately  3400  mike 
of  iron  wire,  with  three  repeating  stations.  As  in  some  other 
systems  retransmission  b  effected  from  the  received  perforated  tape. 

The  Creed  system  b  a  development  of  the  Morse-Wheatstone 
system,  and  provkies  a  keyboard  perforator  which  puncbcs  Morse 
letten  or  figures  on  a  paper  strip  by  depressing  typ^ 
writer  keys.  'The  slips  are  passed  through  an  ord^ry 
Wheatstonetransmitter  and  actuate  Wheatstone  receiving 
apparatus  which  in  turn  controls  a  "  Creed  receiving  perforator." 
Thb  nwchine  reproduces  a  copy  of  the  original  transmitting  sIuh 
whkh  can  be  passed  on  to  any  other  Wheatstone  circuit  or  can  be 
run  through  a  "  Creed  printer,'*  whkh  b  e  pneumalk  machine 
actuating  a  typewriter  by  means  of  valves.  Messages  are  Ihiis 
typed  upon  a  slip  which  is  gummed  to  the  telegraph  form.  The 
speed  of^the  receiving  perforator  ranges  from  ao  to  150  ««ds  per 
minute. 

In  the  Rowland  multiple  method  of  telegraphic  working,  the 
transmitter  conibts  of  a  mechaaical  keyboard '  provided  imh  « 
series  of  levers,  which  effect  certain  combinatkns  of  .-^  .. 
positive  and  negative  cuirents  for  each  letter.  These  JJ^lJ^^ 
currenU  are  furnished  by  an  alternator  which  transmits  v«w". 
sine  currents  over  the  line  and  operates  a  motor  ajt  the  distant  end 
of  the  line,  both  machines  running  in  synchronism.  At  the  r^ 
ceiving  end  of  the  circuit  a  shaft  b  coupkd  to.  the  motor;  thb  b 
provi<Md  with  gearing  which  rotates  four  combining  commutators 
and  four  type-wheels,  whkh  print  the  letten  on  the  band  of  paper. 
There  are  four  tnnsmitten  and  four  reoeiven,  whkh  are  operated 
independently  by  means  of  an  adaptation  of  the  multiplex  system 
of  working,  and  each  circait  b  provided  with  a  number  of  segments 
sec  apan  ior  its  own  ilse^    Each  tfaasnitcer  b  tbeicf oie  able  ta 
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e  tcLaucograph  And 
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!•  kjiown  aj  the  writing  leC^raph,  The  tdautogpph  ii  on 
lar  principle  to  the  Cotvper  apparatus,  the  motion  oT  the 
4tlinft  pencil  or  ityfut  mcd  in  writing  hcing  moEvrd  by  a 
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Jlror^  rlirlioiiuinet,  e 

are  iinpnided  by  lIvinBi  two  Kghl  aHi 
of  bdnc  moved  \«TtKAllv,  and  conneeE 
tntmcd  by  the  two  variable  line  cu 
Thm  mill  are  diawn  down,  by  the  - 
the  dtrrenU  In  the  ccili.  into  ths  an 
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Brraiwemeat,  and  tc 
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The  Kom  tclephotoffraphk  apparatut  Ea  baaed  01 
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■e  l«ht  from  a  Nemg 


■light- 
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mtraied  tea  point  by  nrnna  at  a  lem  on  the  original 

J 1 —  cylinder  In  die  ahapa  of  a  trant- 

^ , ,.^ _..    ly  nllectlnj  prim  placed  iniide 

[be  glaia  cyUndet  pmlacta  the  liftil  which  pennnta  the  flin  upon  a 
•clenlumeelliitaaied  at  the  end  of  the  cylinder.  An  aiumlnition 
o(  variable  latendty  (aoconliiK  to  the  deeper  or  Utbter  ihadn  al 
tbe  psRbn  of  the  pleluit  on  arbicli  the  liitit  latla)  tliui  talm  place 
DO  &  adeniuin  all.    Ai,  tbe  glaii  -  iva  by  a  nmor. 

hrou^t  under  iha  beam  or  pencil  caum  a  txam  of 

varyus  Jntenilly  to  fall  on  the  .  Owrng  to  the 

varaUa  iUuniaatiea  of  tbe  aeieniuo  ed.  the  nsistance ' 

f  tba  latter,  and  thenfore  the  in 

haliaatolbtneaving  Ration  by 


tha  lifbt  paan  tbniab  pnfocatiana  in  two  iron  plate 
In  Uct,  tbo  pole  plrcea  of  a  itrDnf  elB:Iroinagnet;  be 

it  an  aiuminiUni  ahoriDr  whicb  u  attached  to  t«o  pan , 

<hin  aTripa.    When  there  ii  no  currant  ibe  iliutter  coven  tbe  per- 

•in  tier  an  depriini  by  etectromunrtic  •rtion.  carrying  the. 
rfnitto-  with  them,  and  a  quamily  oT  light  prnicirdiinal  to  the 
nrma  snngih  la  adnittsd  Ibngih  the  perfciatiiini.  By  meau 
ti  thii "  liEht-rtlay  "  tba  inMuity  01  tbe  light  an  ing  ai  any  noment 
unici  the  vxitlHd  paprbNile  propoi&nal  to  tbe  illuminaIkH 

of  the  lelenlum  traniniitler  a  edeniun  nil  rinilar  to  that  at  Ibe 
ttananijttlrti  BUtioA  h  arranged  at  the  inMBC  appaiatue.  and 
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lijy  adopted  ia  tbe  d'Ariincourt  copying  triegiapL 
Suhmariwc  Ttltpafky.—For  workint  long  lubmarinc  cabbs 
the  appajiim  ordinarily  employed  on  lahd  linea  caanot  be 
lued,  ai  the  reurdinj  efleci  of  the  electtoclatic  capacity  of  the 
cable  la  >o  matked  that  signal)  fail  to  be  recorded  eic^  at  • 
very  ilow  speed  of  working.  The  IiaDtniitled  aignali  «  ekctik 
impukaa,  wbirlt  on  a  land  line  are  ihatply  debned  when  re- 
ceived, become  atleDuiIed  and  pnlonged  in  tbe  C*M  of  a  lopg 
cable,  and  are  unable  10  actuate  the  (ompanitiveljr  heavy 
paria  of  which  the  land  line  inatrumenta  are  formed- 
Olbet  pattenu  of  apparalui  are  tberefoie  Deceuuy. 

The  arrangement  of  the  apparatui  for  worlniw  aome  of  die  moit 
ncenl  cablet  i>  ihown  in  Fit.  :)0.  The  cable  li  lUHxaed  to  be 
otked  duplex :  Gut,  if  5.  Ci,  Ci.  and  AC  ate  muved  and  tbe  key 

_j  j; — .1.,  ^,1,  f-^  j^,  arrangement  for  liniplex  working 

uinilsla  of  a  lendina;  batteiy  B.  a 

a  ilide  of  iniall  reuilance  S,  Ihn* 

intficial  cable  AC.  tbe  receiving  tnMn- 

■ cee  R  lor  adjuKlng  the 

of  AC  hai  been  aheady 
le  it  pracrically  imulated,  aa 
Ty  Ugh  luiitan^i  hence  no 
r  out  of  the  line.     Two  re- 


ready,  flo  that  in  caae  of  accident  to 

K  ii  deprened.  tbe  condenier  Ci  and  ibe 
...  :<  and  the  artificial  cable,  are  almulune- 
...1;  but,  if  the  capacity  of  Ci  bean  tbe  eame 
ipacity  of  the  cable  ai  tbe  capacity  nl  Ci  bean  to 
ine  capacLcy  of  tne  artincial  cable,  and  if  ibe  other  adimtniente 
an  properiy  made,  no  charge  will  be  comnuniaied  to  d.  Alter 
a  very  ahon  interval  of  time,  tbe  length  cf  which  depends  on  the 
inducIiwB  retardation  of  the  cable,  the  condensers  correspanding  to 
■r  Other  end  bepn  10  be  charged  from  tlie  cable,  and 

'barging  of  Ci  ai  th«  tviviving  end 
t  it  the  absolute  potential  of  the 
roming  tignalt  are  not  affected  by 

tice  the  receivinf  instrument  it  ao  eentitive  that  the  difference  of 

Ceniiil  between  the  (wo  coaiinga  of  the  condenier  Ci  produced 
the  inconinc  signal  it  only  a  very  imall  Inciion  of  the  potenliat 
al  the  battery  B.  When  (he  key  Is  lekaaed  the  condenns  and 
cablet  at  once  begin  10  return  to  aero  potential,  and  if  the  Itey  it 
depreaaed  and  nieased  several  times  in  npid  tuccettioa  the  cahki 
IS  divided  into  sections  of  vatying  porentia!,  which  travel  rapidly 
iDWards  tbe  nceiving  end,  and  Infficare  tbeir  kirival  there  by  prr^ 
ducingconvaponding  luctuationa  in  Ilie  chaj«G  of  the  condenser  C^ 
AU  cJbiei  of  any  gnat  leagth  an  worked  by  revene  curttnia  A 
modifEation  (known  at  thecaUe  code)  of  the  orifinary  tingle  needle 
alphabet  [a  Dsfldi  that  fg  to  ny,  currents  in  one  direction  iial^ie 
dota  and  in  the  other  direction  dashes. 
TlK|isKnl  principle  on  which  the  insfnimenlt  (or  working  long 

light  and  pirlerlly  fne  fo  follow  the  ™mp.ratively  do^riae'SS 
(all  of  ths  dectnc  Impubet  or  waves.  The  simplest  form  of  re- 
(fornHrly  much  used)  a  krwwn  as  Ibe  "  mirror." 
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of  abdiiC  I  [t^  forminc  a  bt^tit 
angiilai  ovflcKLOn  of  IK  jninor, 

1  ^"lie  J^'^Sk 


— Lotd  Kelvin's  early  Siphon  Reordet 


,  lukabl^  ftupportedn  a  lo-arid-fn 


and  a  in«ta]  place  ntiuiWl  btiwlh 

to  iiB  Hoe  at  movton.  Ow  the  iuf' 
face  ol  the  plale  and  between  it  and 
tbe  indicator  there  mi  paued.  at  a 
regularly  uniform  ipeed,  in  ■  direc- 
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o(  ink-mirka  very  cloH 
ilgnala  u  according  to  tbe 
cpreienlcd  by  dclleiiain  id 
he  centre  line  ol  tbe  paper.' 
xorder,  coutructed  by  Dr 


moving  bIisoI  HpCT  br  •  nr 
tcweTher.  The  inlerpreution  of 
M^ru  code.—Ihe  dot  and  daih  b 
tir  Kne  o[  doU  to  one  lide  or  olb 

ol  wJikh  the  recungular  ugoal  co , _,  _.  _  _,..,„, 

of  Ihin  <Ul  honeshoe-ihaped  pcrnianent  mainela  d[  b  ipedal 
(Quality  ,of  Bteel.  and  a  provided  wiih  adjustable  pole  jaeceL  The 
signal  c^  is  suspcndhl  by  fabres  and  is  mounted  logetber  vttb  a 
hwd  Kit  iron  core  on  a  hrafs  plate  affined  to  a  lack,  with' which  a 
innion  operated  by  a  mlTIed  bead  acm  enKatai.  To  tbe  biua 
plate  ii  attached  an  anh  carrying  tbe  bridge  piece,  A  mire  or 
nbre  carrying  the  alitminiiim  aiphoq  cradle  ia  atretcbed  ictdh  tUa 
bridge  piece,  and  on  it  it  alio  mounted  the  small  tkctmnunet, 
[ormlnc  pait  of  tin  "  vtbratat  "  •rTaMDKnt  nth  lu  NDCcd 
amiatiire.  m  which  one  ead  of  the  Mieuhcd  wlia  anybif  iheilplua 
it  faitened.  The  ink-bo*  it  awdc  adiusuble,  bwig  carried  bv  u 
arm^tcached  to  a  pillar  provided  with  a  rack  with  which  a  puioo 
operated  by  »  nulled  head  aoeir  engages.  Tie  motor  it  owally 
supponed  «i  a  plallorai  at  the  bacli  of  iba  batnment,  lu  driving- 
wh«I  b^ins  connected  to  the  shaft  of  the  paper  roller  by  means  a 
a  spirally  woand  sied.bdnd.    la  what  ii  bown  at  the"  hybrid" 

of  inaolaled  copper  viic:  the  object  of  the«  iHndints  it  la  pro. 
vide  a  mean  ef  "  refreriunc  "  the  msgneti  by  meana  of  a  stniv 
earreat  temporarily  acflt  thniagh  tb«  coUa  when  required,  at  It 
baa  faaen  loand  that,  oarlsg  to  magnetic  leakage  and  other  tauaea. 


both  irilh  and  iritboot  alacttihcatloa 


by  ibe  sparks,  Ihi--^.  — 
chemical  action,  their  heal, 
perforating  ft  -     *"-  - — 


The  record  of  ih 


Of  flpolt,  and  the  char 

■ion  of  the  undulailont  were  ubb 

iuerpret  th*  ugnak  dwred  10 

'In  the  origina]  (oral  of  the  sip 
nonnla  (Eg,  3i)t  1«  which  I 
Kehnn  obuined  hit  ^ 
latent  in  iSCt,  the  in 
— ■"  couiiited  of 


ealor  couiiited  of  a  light 
t  ligul^nl  ol  fim  wire. 


thnugb  (he  coble  past  through  il. 
A  fin?  glass  siphon  tube  it  tut- 
pewicd  whh  (r«dom  to  move  in 
oaly  on  degree,  and  ia  ooonecnd 
■tiK  tha  lifiial-cml  and  luovai  with 
'.  ThB  abort  Kg  ot  the  liphDn  lube 
i_  : ;_..■ — 1  intbotile,  to 


iHpa  into  an  insulated  Inl 


beannet  etectribd.  wh3e  tbe  long  kg    1 


Fid.  3».— Mdihead't  Sphoo  Recstder. 


ectnneii  oy  a  small   induaioa 

the  top  of  the  intnimnit:  thia  c 

Dfia  Iron  the  open  end  d  the  siphou 
u  paper  iHp  passing  over  il.  When 
. :.  j-_i: •"••t  electric  ilgMl- 


dectriial   n 


,   _„„ , intioduakin   of  aulomallc 

nding.  the  iiialrumtBti  adcfilcd  bdng  in  general  a  modlGcatioi 

..  the  Wbeatatone  trantmillet  adapted  to  •■-  ' '  — ••' •'- 

while  the  ^regularity  of  t^iumisti-'  -^" 
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Tht  mti 

KcMa  ior 


jtic  curb  wider  was  OTiiffuiry  dcdnud  by  Lcrd 
c  purpose  of  diminiftbinK  llic  «Rfct  ^  induciivf  re- 

I  of  the  dblF  11  put  la  one  or  ihc  aths*  pole  of  the 
tery  and  to  ranh  alterDalcty, ,  the  nlkiLve  tine 
inf  vhidi  it  ii  to  battery  ohd  to  «nb  dvpendinE  (o 

for  ilefiiiilG 


«  .  C  C        M         p        i      .      ,  J 

Fic.  3J.— Fkcdnilc  of  Spboo  KKsnkr  Moap, 
each  Hgiul-    The  cable  h  tbui  cbersed  fint  poiltively  And  Iben 
Mgatiw&y,  or  na  ttna,  for  each  >icu]-    Owaw  to  the  dificuby 
of  naintalbiig  perfect  balance  on  ouplesicd  cafilea,  cufb  eeadinc 
it  Dot  Bov  vied,  hut  tbe  eVBilt  an  tTaatmitted  by  meana  of  an 

on  laad  bnet  and  diffefing  froai  Ibe  latter  «aly  Id  npird  to  the 
alphabet  employed^  Ibe  licBale  from  ibe  traaHnittcr  actuate  a 

■MalU^^'^.  Ki™i.  appioninatdy  \y  Ibe  fmi^,  S-1»/,{KR). 

number  of  Ave  Leticn  per  word  beiDi  oDdemoodp  though  in  actual 
ynclioe.  ovinf  to  the  ^teanvE  uee  of  ipecv]  codee,  tbe  naaiber 
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tbepoleiatat 


""*  iB»l  it  b  lought  1 
the  point  of  a  contact-ami,  n 
fonn  of  ncoftler.  to  travenc 
rotating  drum.    Thit  Hiilace 


tt.l4uot 

eordinaty 
a  tepidly 
halve,  by 


IB  will  makccoa 


rale  of  ipeed  that  the  coaibht 
eA  eiitb  sender  aUom  of  the  n 

in  the  luuarway.    Tbe  » 
Icrnied  the  "  Inlcnnlator, 


received  at  the  end 

TOlI'iaTiTrtrf  an.r^he  (ol 

uher''l^''the  dTsl'^lei^m" 

ire  mechanically  rotated  by 
approKimatdy  ad>ueled  to 

Iransmiited  correipondina 
arm  with  the  lide  fDnirolui 


'™?h  are*c7l£'B'nie''iSgn.  lor  WheT^Hlt  an 
id  of  a  long  cable  tbe  relay  arm  will  lul  letum  to 


element!  ii  the  lame  ■> 


k.  the  ipeed  ol  fotalion  bcirvg 


ion  of  contact  of  the  relay 
ilUnE  that  partinilat  elnnent.  By  a  nwdi- 
:ui  ITie  meiuge.  InMead  of  being  immedi- 

h  effect  of  the  interpolator  la  diuerfin^  ilir  con- 


V  le^Ue.     The  n 
wd  aimUat  oil,  «l 


y  (iphon  leoonkr.     Ai  the  di 


laliog  field,  tbe  indicatiou  on  the  uphoh 

By  meaai  of  a  "  magiwlie  itaunt "  Broira  wcceeded  in 
he  woriunc  ilieed  of  long  ubmaiint  caUa  lo  Ibe  enea 
i  per  cent-    The  nugnetic  ihuu  (which  ■  coaneeted 


and  iu  alief 
be  magnified 


beobtaiaed.  TbenKodhainncoteiendenlt  peeaibk  topredm 
a  high  hidnctlvt  efloct  with  ■  low  Hiiimiii  ceil,  and  ihu  obtain 

type  of  magnetic  riium  on  cable  dgnali.  Tbe  ihuBIi  uuetly  em- 
ployed with  Che  dnin  relay  (icfened  to  above)  have  •atHi  a  tednance 
of  about  30  ohma  and  an  laduelaaee  of  90,  30  and  40  henryt  re- 
needvely.  The  expbnatloa  of  tbe  action  of  the  ihant  i>  that  ill 
■Mwl^  varying;  cumnti  aSeet  the  colt  o(  the  receiving  imtniment 
aad  11a  ehnnt  tn  invene  proportion  10  their  reepective  refinance*: 
wbcnu  with  the  companlfvely  npid  variation!  of  current  uied 
in  lignaUing  tbe  coal  ii  forced  at  the  bcginoLng  td  cacb  element  of 

Fic.  ]4.— Taylor  and  Dearlove'i  Inletpolatoc  lith  Dron'l 
L.  klip  a!  lec^ved  on  TtCDrder,  using  ordinarv  relaya  for 


cable;  C  (four  cttU  through  a  line,  KR~]-«),iiiBBl> 
reorder  under  ordinarv  condllioiu;  D,  aU  condilioai 


i  dgnal  to  take  ma 

For  dupin  worli 
iKi  of  a  low  RiiM, 


M  dement  Ifii  of  tbe  total 

dge"  11  uied.    Thii  coi^ 
n  cncloaed  in  a  laminated 

*  'thai'  tbe     ?2r* 


cei^'sgoaG!  '^t  di 


he  two  halves  of  tlEc  windinEto  ill 
I  artificial  hne  reepedively.  Thera 
■     TSeuw.1  manner 


"The 

roafneiic  inunr  in  it*  emct  ofl 

nived  ngnaii,  ai  iKe  direction  of  the  wiiiding  ia  the  fame 

d uceiTf or  curbing  purpotea.  To  the  fending  cnrreau,  hnwenr.  the 
bridite  afltn  only  apparent  ohmic  reilsUncc  due  10  the  fact  that 
the  current  entering  the  mid-point  of  the  windiac  Rowi  ihiovih 

tKeiwo halve!  or  armi  in  opioiite  direction,  andj  owing  <o  the 

bridges  to  receiwd  signali  ii  about  40  henryt,  and  the  coil  itie 
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tfiifd  divided  into  small  subdivisions  to  any  tenninals  of  ^ich  the 
croM  circuit  connexions  mayr  be  affixed.  By  this  arrangement  of 
Che  coil  winding,  similar  sections  can  be  tlirown  in  or  out  of  circuit 
with  both  arms,  and  also  so  combined  that  any  amount  of  inductance 
suitable  to  every  class  of  cable  may  be  obtained.  The  bridge  is 
provided  with  two  adjustments. — (1)  a  variable  "  apex,' liaving 
several  turns  of  the  winding  between  each  stud  to  permit  of  the 
arms  being  thrown  slightly  out  of  balance  as  a  rough  compensa- 
tion for  the  differences  in  the  cable  and  artificial  Unc;  and  (2)  an 
additional  "  fine  "  adjustment  in  one  of  the  arms  by  which  the  small 
daily  balance  variations  may  be  corrected.  As  with  other  duplex 
systems  it  is  possible  to  obtam  several  approximately  correct  adjust" 
ments  with  tne  bridge  and  its  accessories,  but  only  on*  gives  a  true 
balance,  and  careful  experiment  is  required  to  make  sure  that  this 
is  obtained.  The  advantage  of  usin^  the  magnetic  bridge  duplex 
method  is  that  the  maximum  current  is  sent  tolineorcabte,  and  the 
receiving  system  benefits  accordmgly,^  (H.  R.  K.) 

CoidoEKaAt  Aspects. 

The  earliest  practical  trial  of  electrical  telegraphy  was  made 
in  1837  on  the  London  and  North  Western  Railway,  and  the 
first  public  Hne  under  the  patent  of  Whcatstone  and  Cooke 
was  laid  from  Paddington  to  Slough  oa  the  •Great  Western 
Railway  in  1S43.  At  first  the  use  of  the  telegraph  was  almost 
entirely  confined  to  railways.  The  Electric  Telegraph  Company, 
formed  to  undertake  the  business  of  transmitting  telegrams,  was 
incorporated  in  1846.  For  some  time  it  restricted  its  operations 
to  constructing  and  maintaining  railway  telegraphs  and  was  not 
commercially  successful.  Its  tariff  was  is.  for  20  words  within 
a  radius  of  50  miles,  xs.  6d.  within  too  miles,  5s.  if  exceeding 
too  mites.  After  about  five  years  great  improvements  were 
made  in  the  working  of  the  telegraphs  and  the  industry  began 
to  make  progress.  Telegraphic  money  orders  were  established 
in  1850;  a  cable  was  laid  between  Dover  and  Calais,  and  in 
November  i8si  the  stock  exchanges  of  London  and  Paris  were 
able  for  the  first  time  to  compare  prices  during  bu^ess  hours 
of  the  same  day;  numerous  companies  were  formed,  some  of 
which  were  independent  of  the  railways,  and  keen  competition 
led  to  considerable  extensions  of  wires  and  reduction  of  tariffs, 
with  the  result  that  a  large  increase  in  the  volume  of  business 
took  place.  In  the  period  from  1855  to  x868  the  number  of 
messages  carried  annually  by  all  the  telegraph  companfes  of  the 
United  Kingdom  increased  from  1,0x7,529  to  5,781,989,  or  an 
average  annual  increase  of  i6'36  per  cent.  During  tills  period 
the  Electric  Telegraph  Company's  average  receipts  per  message 
fell  from  4s.  xjd.  to  2s.  o{d.,  or  just  over  half,  while  the  number 
of  messages  increased  nearly  fourfold.  The  working  expenses 
were  reduced  in  a  progressively  larger  ratio,  e.^.  In  1859  the 
average  working  expenses  were  2s.  7d.  per  message  or  more 
thxui  65  per  cent,  of  the  receipts,  while  in  1869  they  were  is.  o^d. 
per  message  or  only  51  per  cent,  of  the  receipts.  Much  dissatis- 
faction was  felt  because  the  larger  towns  where  competition 
had  been  most  keen  were  unduly  benefited  to  the  neglect  of 
smaller  towns  where  the  business  was  comparatively  less  profit- 
able, but  it  must  be  remembered  that  the  telegraph  lines 
followed  the  raUways  and  that  many  towns  were  not  served 
owing  to  their  opposition  to  the  railways. 

In  1856  the  Edinburgh  Chamber  of  Commerce  began  an 
agitation  for  the  purchase  by  the  government  of  the  telegraphs, 
and  other  chambers  of  commerce  in  Great  Britain  Joined  the 
agitation,  which  was  strongly  supported  by  the  Press.  In  1865 
the  Postmaster-General  (Lord  Stanley)  commissioned  Mr  F.  T. 
Scudamore,  second  secretary  to  the  Post  Office,  to  inquire  and 
report  whether  the  electric  telegraph  service  could  be  bene* 
ficially  worked  by  the  Post  Office,  and  whether  it  would  entail 
any  very  laige  expenditure  on  the  .Post  Offi^  beyond  the 
purchase  of  the  rights.  At  that  time  the  total  nimiber  of  places 
supplied  with  telegraphic  oommunication  by  all  the  companies 
coilectxvely,  including  railway  stations,  was  2500,  whereas  the 
number  of  places  having  postal  communications  was  over 
To,ooa  Under  the  then  existing  telegraphic  tariff  the  charge 
in  Great  Britain  was  a  shilling  for  a  twenty-word  message  over 
a  distance  not  exceeding  xoo  miles*,  xa.  6d.  for  a  like  message 
over  distances  from  xoo  to  200  miles;  as.  when  exceeding  500 
miles.  For  a  message  between  Great  Britain  and  Ireland  the 
xxvi  9* 


charge  ranged  from  ss.  to  6s.;  to  Jersey  or  Guernsey  it  was 
7s.  8d.  There  were  also  extra  charges  mider  contingent  re- 
gulations  of  great  complexity,  which  commonly  added  50  per 
cent,  to  the  primary  charge,  and  frequently  doubled  it. 
Mr  Scudamore,  who  wsfS  regarded  as  the  author  of  the. bill  f6r 
the  acquisition  of  the  telcigraph  systems,  reported  that  the 
charges  made  by  the  telegraph  companies  were  too  high  and 
tended  to  check  the  growth  of  telegraphy;  that  there  were 
frequent  delays  of  messages;  that  many  important  districts 
were  tmprovided  with  facilities;  that  in  many  places  the 
telegraph  oflSce  was  inconveniently  remote  from  the  centre 
of  business  and  was  open  for  too  small  a  pwrtion  of  the  day; 
that  little  or  no  improvement  could  be  expected  so  long  as 
the  working  of  the  telegraphs  was  conducted  by  commercial 
companies  striving  chiefly  to  earn  a  dividend  and  engaged 
in  wasteful  competition  with  each  other;  that  the  growth  of 
telegraphy  had  been  greatly  stimulated  in  Belgium  and  Swit2er- 
land  by  the  annexation  of  the  telegraphs  to  the  Post  Offices  of 
those  coimtries  and  the  consequent  adoption  of  a  low  scale  of 
charges^  that  in  Great  Britain  like  results  would  follow  the 
adoption  of  like  means,  and  that  the  association  of  the  tele- 
graphs with  the  Post  Office  would  produce  great  advantage  to 
the  public  and  ultimately  a  large  revenue  to  the  state. 

In  support  of  these  views  he  reported  that  in  Belgium  In 
1863  a  reduction  of  33  per  cent,  in  the  charge  had  been  followed 
by  an  increase  of  80  per  cent,  in  the  number  of  telegrams,  and 
that  in  x886  a  reduction  of  50  per  cent,  in  the  charge  had  been 
followed  by  an  bcrease  of  8^ per  cent.  In  the  traffic;  and  similar 
statistics  pointing  to  increase  of  business  consequent  on  reduc- 
tion of  rates  were  produced  in  r^ard  to  France,  Switzerland 
and  Prussia.  The  relative  backwardness  of  telegraphy  in  Great 
Britain  was  attributed  to  high  charges  made  by  the  companies 
and  to  restricted  facilities.  Some  of  the  complaints  against 
the  companies,  however,  were  exaggerated,  and  the  estimates 
formed  of  the  possible  commercial  development  of  telegraphy 
were  optimistic  The  basis  for  these  estimates  was  the  experi- 
ence of  other  countries,  which,  however,  did  not  justify  the 
expectation  that  a  large  increase  of  business  consequent  on 
reduction  of  rates  could  be  obtained  without  serious  diminution 
of  profit.  The  Belgian  state  telegraphs  were  started  in  1850 
and  were  at  first  very  profitable,  but  for  the  years  x  866-9  ^hey 
yielded  an  average  profit  of  only  2*8  per  cent.,  and  subsequently 
failed  to  earn  operating  expenses,  the  reasons  for  the  steady 
decline  of  the  profits  being  the  opening  of  relatively  unpro- 
fitable lines  and  offices,  increases  in  wages,  and  a  diminution 
in  growth  of  the  foreign  and  transit  messages  which  had  con- 
stituted the  most  profitable  part  of  the  whole  business.  The 
Belgian  government  endeavoured  by  reducing  rates  and  Increas- 
ing facilities  to  stimulate  inland  telegraphy  in  the  hope  of 
thereby  increasing  the  profits  of  the  department.  But  these 
expectations  were  not  realized.  Upwards  of  xoo  telegraph 
offices  in  Belgium  despatched  on  the  average  less  than  one 
telegram  per  day,  and  some  offices  despatched  less  than  one 
a  month.  Similar  experience  was  adduced  by  the  working  of 
the  state  telegraphs  in  Switzerland  and  in  France.  The  profits 
when  earned  were  derived  mainly  from  foreign  messages  and 
transit  messages  between  foreign  countries,  while  the  receipts 
from  inland  messages  did  not  always  cover  expenses.  In  x868 
there  were  in  France  over  300  telegraph  offices  whose  average 
receipts  did  not  exceed  £8  per  annum.  In  that  year  the  Swiss 
government  reduced  the  rate  for  Inland  telegrams  by  one-half, 
and  the  traffic  immediately  doubled,  but  the  cost  of  carrying 
on  the  service  inaeased  in  a  larger  ratio. 

The  experience  of  the  telegraph  companies  fn  the  United 
Kingdom,  moreover,  showed  that  a  uniform  rate,  irre^>ective  of 
distance,  of  xs.  for  20  words,  addressed  free,  was  not  remunera- 
tive in  the  then  state  of  telegraphy,  which  made  it  necessary 
for  messages  to  be  re-transmitted  at  intervals  of  about  300 
miles.  In  1861  the  United  Kingdom  Telegraph  Company  began 
a  competition  with  the  other  companies  on  the  basis  of  a  is- 
rate,  and  the  old-estabKshed  companies  were  forced  to  adopt 
this  rate  between  all  points  served  by  the  United  Klhgdom 
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Company;  but  after  a  trial  of  four  years  it  was  found  that  a 
uniform  is.  rate  irrespective  of  distance  had  not  justified  itsdf, 
and  that  for  any  but  very  short  distances  the  tariff  was 
"utterly  unremunerative "  notwithstanding  a  very  large 
increase  in  volume  of  business.  Even  the  London  District 
Telegraph  Company,  which  was  formed  in  1859  for  the  pur- 
pose of  transmitting  telegraph  messages  between  points  in 
metropolitan  London,  found  that  a  low  uniform  rate  was  not 
financially  practicable.  The  company  began  with  a  tariff  of 
4d.  per  10  words;  it  soon  increased  the  rate  to  6d.  for  15  words 
with  an  additional  porterage  charge  for  delivery  b^nd  a 
certain  distance,  and  in  1866  the  tadff  was  raised  to  is.  The 
company  had  123  m.  of  line  and  83  offices,  and  in  1865  con- 
veyed over  3x6^000  messages,  biit  it  was  not  financially  suc- 
cessful. Both  the  telegraph  companies  and  the  railway 
companies  had  incurred  heavy  commercial  risks  in  developing 
the  tel^raph  services  of  the  country'  and  only  oaoderate  profits 
were  earned.  It  cannot  Justly  be  said  that  the  companies 
made  large  profits  while  neglecting  to  develop  the  services 
adequately,  but  it  is  true  that  th^  were  not  able  commercially 
to  comply  with  many  of  the  demands  made  upon  them  by  the 
public.  Until  speculation  took  place  in  anticipation  o(  govern- 
ment purchase,  the  market  prices  of  the  telegraph  securities 
were  mostly  below  par.  The  stock  of  the  Electric  and  Inter- 
national Company,  the  return  on  which  had  reached  xo  per 
cent,  per  annum,  however,  was  valued  at  about  14  years* 
purchase  of  the  aimual  profits.  Very  little  new  capital  waS 
invested  by  the  telegraph  companies  about  x86s  because  of 
the  natural  reluctance  of  the  companies  to  extend  the  systems 
under  their  control  so  long  as  a  proposal  for  their  acquisition 
by  the  state  was  under  consideration.  In  x868  the  length  of 
electric  tel^raph  lines  belonging  to  the  companies  was  16,643 
ffl.,  and  of  those  bdonging  to  the  railway  companies  4872 
ffi.f  or  a  total  of  21,515.  With  regard  to  the  statement  that 
the  companies  had  installed  com[>etitive  systems  and  had 
expended  capital  needlessly,  it  was  found  by  the  Post  Office 
authorities  that  in  1865  less  than  3000  m.  of  telegraph  lines, 
and  350  offices  out  of  a  total  of  over  3000,  were  redundant. 
The  tdcgraph  companies  proposed  to  effect  an  amalgamation 
so  as  to  enable  the  services  to  be  consolidated  and  extended, 
and  they  proposed  to  submit  to  various  conditions  for  the 
protection  of  the  public,  such  as  maximum  rates  and  limita- 
tion of  dividends,  with  the  provision  that  new  issues  of  capital 
should  be  offered  by  auction,  but  public  opinion  was  averse 
to  the  proposal.  By  x868  both  political  parties  in  the  House 
of  Commons  had  committed  themselves  to  the  policy  of  state 
purchase  of  the  telegraphs. 

After  much  negotiation  the  basis  finally  agreed  upon  between 
the  government  and  the  companies  was  20  years'  purchase  of 
the  profits  of  the  year  ended  30th  June  x868.  The  Chancellor 
of  the  Exchequer  described  the  terms  as  "  very  liberal  but  not 
more  liberal  than  they  should  be  under  the  circumstances," 
.And  stated  that  Mr  Scudamore  had  estimated  that  £6,000,000 
was  the  maximum  price  which  the  government  would  have  to 
pay,  and  that  the  Postmaster-General  would  obtain  from  the 
telegraphs  a  net  annual  revenue  of  £203,000  at  least.  In 
addition  to  the  undertakings  of  the  telegraph  companies  the 
government  had  to  purchase  the  reversionary  rights  of  the 
railway  companies  which  arose  out  of  the  circumstance  that 
the  telc^aph  companies  for  the  most  part  had  erected  their 
poles  and  wires  along  the  permanent  way  of  the  railways  under 
leases  which  in  x868  had  still  many  years  to  run.  The  price 
awarded  to  the  six  telegraph  companies  was  £5,733,ooa  A 
further  £xoo,ooo  was  piaid  for  the  Jersey,  Guernsey,  Isle  of 
Man  and  other  undertakings,  and  about  £2,000,000  was  paid 
to  the  railway  companies  for  their  reversionary  rights,  the  cost 
of  which  had  been  estimated  at  £700,000. 

The  government  acquired  the  perpetual  and  exclusive  way- 
leaves  for  telegraph  lines  over  the  railways,  but  the  monopoly 
of  the  Postmaster-General  does  not  apply  to  those  numerous 
wres  which  are  required  for  the  protection  of  life  on  railways. 
The  telegraphs  were  Xransfenred  to  the  Post  Ofi&ce  on  the  sth  of 


Febnuccy  187a  During  the  foOowiag  three,  yeoa  the  govern- 
ment spent  £500^000  in  making  good  the  dq>reciation  suffered 
by  the  plant  in  the  transition  years  of  1868  and  1869,  for  wfaidi 
aUowance  had  been  made  in  the  purchase  price,  and  abou( 
£1,700,000  was  expended  on  new  plant.  During  that  period 
8000  m.  of  posts,  46,000  m.  of  wire  and  about  200  m.  of 
underground  pipes  were  added.  The  coat  of  these  works 
had  been  underestimated,  and  the  report  of  the  Sdect  Com- 
mittee of  the  Post  Office  (Telegraph  Department),  1876,  states 
that  **  the  committee  have  not  received  any  fidl  and  satis- 
factory explanation  of  the  great  diflerenoes  between  the  esti- 
mated expenditure  of  1869  ^^^  ^^  actual  expenditure  incurred 
up  to  1876." 

The  excess  expenditure  caused  the  Post  Q^ce  during  two  or 
three  years  to  make  temporary  application  of  Savings  Banks* 
balances  to  telegraph  expenditure,  an  expedient  which  was 
disapproved  of  by  both  the  Treasury  and  the  House  of  Commons. 
Probably  no  more  arduous  task  was  ever  thrown  upon  a  public 
department  than  that  imposed  en  the  Post  Office  by  the  transfer. 
The  reforms  which  it  was  to  bring  about  were  eagerly  and  im- 
patiently demanded  by  the  public.  Tliis  great  operation  had 
to  be  effected  without  interrupting  the  public  sovice,  and  the 
department  had  immediately  to  reduce  and  to  simplify  the 
charges  for  transmission  throughout  the  kingdom.  It  had  to 
exte^  the  hours  of  business  at  all  the  offices;  it  had  to  extend 
the  wires  from  railway  stations  lying  outside  of  town  populations 
to  post  offices  in  the  centre  of  those  populations  and  throughout 
their  suburbs;  it  had  also  to  extend  the  wires  from  towns  into 
rural  districts  previously  devoid  of  telegraphic  communication; 
it  had  to  effect  a  complete  severance  of  commercial  and  domestic 
telegraphy  from  that  of  mere  railway  traffic,  and  in  order  to 
effect  this,  severance  it  had  to  provide  the  railways  with  some 
6000  m.  of  wires  in  substitution  for  those  of  which  th^  had 
been  joint  users.  It  had  further  to  provide  at  low  charges  for 
the  distribution  of  news  to  the  Press,  it  had  to  laciUtate  the 
transmission  of  money  orders  by  telegram;  finally,  it  had  to 
amalgamate  into  one  staff  bodies  of  men  who  had  formerly 
worked  as  nvals  upon  opposite  plans  and  with  different  instru- 
ments, and  to  combine  the  amalgamated  telegraph  staff  with 
that  of  the  postal  service.  So  zealously  was  the  work  of  im- 
provement  pursued  that  within  little  more  than  six  years  x>t 
the  transfer  the  aggregate  extent  of  road  wires  in  the  United 
Kingdom  was  already  63,000  m.  and  that  of  railway  wires 
45,000,  in  all  108,000  m.  Hie  number  of  instruments  in  the 
tdegraph  offices  was  12,000.  At  that  date  the  superintending 
and  managing  staffs  of  the  PoAt  Office  comprised  590  persons, 
the  staff  of  the  old  companies  with  only  about  one-third  of  the 
traffic  having  been  534  persons. 

The  anticipations  as  to  the  increase  of  messages  that  woidd 
result  from  the  reduction  of  rates  were  fully  realized.  The 
number  of  messages  increased  from  about  6,500,000  in  1869  to 
nearly  10,000,000  in  187X  and  to  20,000,000  in  1875,  but  the 
expectations  as  to  net  revenue  were  not  justified  by  the  results. 
In  1869  Mr  Scudamore  estimated  the  opierating  expenses  at 
51  to  56  per  cenL  of  the  gross  revenue.  In  1870-1  they  were 
57  per  cent,  and  in  X871-2,  78  per  cent.  Since  1873  the  capital 
account  has  been  closed  with  a  total  expenditure  of  £10,867,644, 
and  all  subsequent  expenditure  for  extensions,  purchase  of  sites 
and  erection  of  buildings  has  been  charged  against  revenue. 

There  are  several  reasons  for  the  unsatisfactory  financial  results 
apart  from  the  hi^h  price  paid  for  the  acquisition  of  the  telegraphs. 
The  unprofitable  extension  of  the  telegraphs  has  largely  contri- 
buted to  the  loss.  Moreover,  atnce  1881  the  wages  and  aalarics  of 
the  telegraph  empk>yees  have  been  incteaaed  on  seveial  oocaaioos 
in  consequence  of  political  pressure  brought  to  bear  on  members 
of  parlbment:  and  notwithstandins  the  protest  of  the  government 
of  the  day,  the  House  of  Commons  In  1883  carried  a  ivsolutloii  that 
the  minimum  rate  for  inland  telegrams  should  be  reduced  to  6d. 
This  involved  a  larse  extension  of  wires  to  cope  with  incnaaed 
traffic  The  reduced  rate  took  effect  as  from  the  1st  of  October 
1886. 

Another  reason  Ibdgned  by  the  committee  aopointed  by  the 
Treasury  in  187^  "  to  mvcstigate  the  causes  of  tne  increased  cost 
of  the  telegrsphic  wrvice  since  the  acquisition  of  the  te&egraplis 
by  the  state  '^  is  the  kiss  on  the  business  of  transmitting  Pims 
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ntmageh  n^cli  ha*  lietn  eatiiiiated  at  at  leatt  £300,000  a  year. 
A  further  cauae  has  been  competition  offered  by  the  telepnone 
•ervrice,  but  against  this  the  Pose  Office  has  t^etved  royalties  from 
telephone  companies  and  revenue  from  trunk  telephone  lines. 
These  amounted  in  1887  to  £36,170  and  £1312  respectively;  in 
1897  to  £85,289  and  £1 13,394*  and  in  1907  to  j^40,33i  and  £479,639 
respectively. 

The  folbiring  table  shows  the  financial  restilts  of  the  business 
in  the  year  immediately  foDowing  the  purchase  of  the  tdcgraphs 
by  the  state,  in  the  two  years  preceding  and  the  two  years 
foUowing  the  introduction  of  the  6d.  tariff,  and  in  the  seven 
financial  years  from  1900-1907 . — 


the  British  ship  "  Agamemnon/'  both  beikig  war-ships  lent  for  the 
purpose  by  their  respective  governments.  Tlie  shore  end  was 
landed  in  Valentia  Harbour  on  the  5tb  of  August,  and  next 
morning  paying  out  was  suited  by  the  *'  Niagara/'  to  which  the 
biying  of  the  first  half  had  been  entrusted.  For  the  first  few 
days  the  operation  proceeded  satisfactorily,  though  si  wiy,  but 
on  the  afternoon  oi  the  izth,  when  380  m.  had  been  laid,  the 
cable  snapped,  owing  to  a  mistake  in  the  manipulation  of  the 
brake,  and  the  ships  returned  to  Plymouth  with  what  remained 
Next  year,  700  m.  of  new  cable  having  been  made,  the  attempt 
was  renewed,  with  the  same  ships,  but  on  this  occasran  it  was 
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*  5th  Febniary  1870.— Transfer  of  telegraphs  to  the  state. 
1 1st  October  1885. — Introduction  of  supenhy  tariff. 


Submarine'  Telegraphs. — The  first  commercially  successful 
cable  was  that  laid  across  the  straits  of  Dover  from  the  South 
Foreland  to  Sangatte  by  T.  R.  Crampton  in  1851,  and  two  years 
later,  after  several  futile  attempts,  another  was  laid  between 
Port  Patrick  in  the  south  of  Scotland  and  Donaghadee  in  Ireland. 
This  was  followed  by  various  other  cables  between  England  and 
the  neighbouring  countries,  and  their  success  naturally  revived 
the  idea  which  had  been  suggested  in  1845  of  establishing 
telegraphic  communication  between  England  and  America, 
though  thb  enterprise,  on  account  of  the  distance  and  the 
greater  depth  of  water,  was  of  a  much  more  formidable  char- 
acter.  On  the  American  side  Cyrus  W.  Field  acquired  a  con- 
cession which  had  been  granted  to  F.  N.  Gisbome  for  a  land 
Une  connecting  St  John's,  Newfoundland,  and  Cape  Ray,  in 
the  Gulf  of  St  Lawrence,  and  proceeded  himself  to  get  control 
of  the  points  on  the  American  coast  most  suitable  as  landing 
places  for  a  cable.  On  the  British  side  the  question  of  con- 
structing an  Atlantic  cable  was  engaging  the  attention  of  the 
Magnetic  Telegraph  Company  and  its  engineer  Mr  (afterwards 
Sit)  Charies  Bright.  Visititig  England  in  1856,  Field  entered 
into  an  agreement  with  Bright  and  with  John  Watkins  Brett, 
who  with  his  brother  Jacob  had  proposed  the  constructing  of  (ui 
Atlantic  cable  eleven  years  previously,  with  the  object  of  form- 
ing a  company  for  establishing  and  working  electric  telegraphic 
communication  between  Newfoundland  and  Ireland.  The 
Atlantic  Telegraph  Company  was  duly  registered  in  1856,  with 
a  capital  of  £350,000,  the  great  bulk  of  which  was  subscribed 
in  England.  The  manufacture  of  the  cable,  begun  eariy  in  the 
following  year,  was  finished  in  June,  and  before  the  end  of  July  it 
was  stowed  partly  in  the  American  ship  "  Niagara  "  and  partly  in 


decided  to  b^n  paying  out  in  mid-ocean,  the  two  veaseb,  after 
splicing  together  the  ends  of  the  cable  they  had  on  board, 
sailing  a;way  from  each  other  m  opposite  directions.  They  left 
Plymouth  on  the  xoth  of  June,  but  owing  to  a  temfic  storm  it 
was  not  till  the  35th  that  they  met  at  the  rendezvous.  A  splice 
having  been  made  they  Parted  on  the  36th,  but  the  cable  broke 
almost  immediately.  Another  splice  was  made,  to  be  foUowed, 
after  the  "  Agamemnon  "  had  paid  out  about  40  m.,  by  another 
break.  Again  the  ships  returned  to  the  rendezvous  and  made 
another  splice,  and  again  there  was  a  break  after  the  "  Agamem- 
non **  had  paid  out  146  m.,  and  then  the  "  Agamemnon,"  after 
again  returning  to  the  meeting-place  in  the  vain  hope  that  the 
"  Niagara  "  might  have  returned  there  also,  made  for  Queens- 
town,  where  she  found  her  consort  had  arrived  nearly  a  wed^ 
previously. 

Although  a  good  deal  of  cable  had  been  lost,  enough  remained 
to  connect  the  British  and  American  shores,  and  accordingly 
it  was  determined  to  make  another  attempt  immediately.  To 
this  end  the  ships  sailed  from  Queenstown  on  the  17th  of  July, 
and  having  spliced  the  cable  in  mid*ocean,  started  to  pay  it 
out  on  the  29th.  The  "  Niagara  "  landed  her  end  in  Trinity  Bay, 
Newfoundland,  on  the  5th  of  August,  while  on  the  same  day 
the  "  Agamemnon  "  landed  hers  at  Valentia.  The  electrical  con- 
dition of  the  cable  was  then  excellent,  but  unfortunately  the 
electrician  in  charge,  Wildman  Whitehouse,  conceived  the  wrong 
idea  that  it  should  be  worked  by  currenU  of  high  potential. 
For  nearly  a  week  futile  attempts  were  made  to  send  messages 
by  his  methods,  and  then  a  return  was  made  to  the  wealL 
currents  and  the  mirror  galvanometers  of  Sir  William  Thomson 
(Lord  Ketvio)  which  bad  been  .employed  lor  testing  purposes 
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while  the'  cable  was  beifig  laid.  In  thia  way  CDtnmanication 
ins  esUbUahcd  from  both  sides  on  the  i6th  of  August,  but  it 
did  not  continue  long,  for  the  insulation  had  been  ruined  by 
Whitehouae's  treatment,  ahd  after  the-aoth  of  October  no 
signals  could  be  got  through. 

The  next  attempt  at  laying  an  Atlantic  cable  was  made  in 
1865,  the  necessary  capital  bdxig  again  raised  in  England*  It 
was  determine  that  the  work  should  be  done  by  a  single  ship, 
and  accordingly  the ''  Great  Eastern  "  was  chartered.  She  started 
from  Valentia  at  the  end  of  July,  but  fault  after  fault  was  dis- 
covered in  the  caUe  and  the  final  misfortune  was  that  on  the 
snd  of  August,  when  nearly  1200  m.  had  been  paid  out,  there 
was  a  break,  and  all  the  efforts  made  to  pick  up  the  lost  portion 
proved  unavailing.  Next  year  the  attempt  was  renewed.  The 
Atlantic  Telegraph  Company  was  reconstituted  as  the  Anglo- 
American  Telegraph  Company  wkh  a  capital  of  £600,000  and 
sufficient  cable  was  ordered  not  only  to  lay  a  line  across  the  ocean 
bat  also  to  complete  the  1865  cable.  The  "  Great  Eastern  "  was 
again  employed,  and  leaving  the  south-west  coast  of  Ireland  on 
the  13th  of  July  she  reached  Trinity  Bay  a  fortm'ght  later,  without 
serious  mishap.  She  then  steamed  eastwards  agahi,  and  on  the 
13th  of  August  made  her  first  attempt  to  recover  the  lost  cable. 
This,  like  many  subsequent  ones,  was  a  failure,  but  finally  she 
succeeded  on  the  3nd  of  S^tember,  and  having  made  a  splice 
completed  the  laying  of  the  cable  on  the  8th  of  September. 
These  two  cables  did  not  have  a  very- long  life,  that  of  1865 
bieaking  down  lA  1877  and  that  of  x866  in  1872,  but  by  the 
later  of  these  dates  four  other  cables  had  been  laid  across  the 
Atlantic,  induding  one  from  Brest  to  Duzbury,  Mass.  It  was 
stated  by 'Sir  Charles  Bright  in  1887  that  by  that  date  107,000  m. 
of  submarine  cable  had  been  laid,  while  ten  years  later  it  was 
computed  that  i(}2,ooo  nautical  miles  of  cable  were  in  existence, 
representing  a  capital  of  £40,000,000,  75  per  cent  of  which  had 
been  provided  by  the  United  Kingdom.  Among  the  men  of 
business  it  was  undoubtedly  Sir  John  Pender  (18x5-1896)  who 
contributed  most  to  the  development  of  this  colossal  industry, 
and  to  his  unfailing  faith  in  their  ultimate  realization  must  be 
ascribed  the  completion  of  the  fiist  successful  Atlantic  cables. 
The  submarine  cables  of  the  world  now  have  a  length  exceeding 
aoo,ooo  nautical  miles,  and  most  of  them  have  been  manu- 
factured on  the  Thames. 

The  monopoly  conferrea  upon  the  Postmaster-General  by 
the  Telegraph  Act  1869  was  subsequently  extended  to  telephony 
and  wirdess  telegraphy,  but  it  does  not  extend  to  submarine 
telegraphy.  The  submarine  telegraphs  are  mainly  controlled 
by  companies,  the  amount  of  issued  capital  of  the  existing 
British  telegraph  companies  (twenty^four  in  number)  being 
£30,447,x9i,  but  a  certain  number  of  lines  are  in  government 
•  hands.  Thus  on  the  31st  of  March  1889  the  undertaking  of 
the  Submarine  Telegraph  Company  was  purchased  by  the 
governments  concerned.  France  and  Great  Britain  jointly  ac- 
quired the  cables  between  Calais  and  Dover,  Boulogne  and 
Folkestone,  Dieppe  and  Beachy  Head,  Havre  and  Beachy  Head, 
Firon,  near  Coutances,  and  Vieux  Ch&teaux  (St  Helters,  Jersey). 
Belgium  and  Great  Britain  became  joint-proprietors  of  the 
cables  between  Ramsgate  and  Ostend  and  Dover  and  De  la 
Panne  (near  Fumes).  The  two  cables  to  Holland  and  one  t>f 
the  cables  to  Germany  were  already  the  property  of  Great 
Britain,  and  the  German  Union  Company's  xable  t^  Germany 
was  purchased  by  the  German  government.  The  offices  of  the 
Submarine  Company  in  London,  Dover,  Ramsgate,  East  Dean 
and  Jersey  were  purchased  by  the  Post  Office,  as  well  as  the 
cable  ship;  and  the  staff,  370  in  number,  was  taken  over  by  the 
government.  The  capital  amount  laid  out  by  Great  Britain 
was  £67,163,  and  on  ist  AprU  the  new  business  was  begun  with 
a  uniform  rate  to  France,  Germany,  Holland  and  Belgium  of 
2d.  a  word,  with  a  minimum  of  xod. 

In  1890  Liverpool  was  placed  in  direct  telegraphic  communis 
cation  with  Hamburg  and  Havre,  and  London  with  Rome, 
The  following  year  an  additional  cable  was  laid  from  Bacton, 
in  Norfolk,  to  Borkum,  in  Germany,  at  the  joint  expense  of  the 
British  and  Gcanaa  yovenunents.    Direct  telegraphic  com- 


munication was  thus  afforded  between  London  and  Vtenna. 
In  1893  a  contract  was  made  with  the  Eastern  and  South  Africa 
Telegraph  Company  for  zht  ronstruction,  bying  and  mainten- 
ance of  a  cable  from  21an2ibar  to  the  Seychelles  and  Mau- 
ritius, a  distance  oX  2210  m.,  for  a  subsidy  of  £28,000  a  year 
for  twenty  years.  In  1894  the  Eastern  Extension  Telegraph 
Company  laid  a  cable  from  Singapore  to  Labuan  and  Hong 
Kong,  thus  duplicating  the  route  and  making  it  an  all-Briiish 
line.  The  following  year  the  rates  to  and  from  East  and  South 
Africa  were  reduced,  by  negotiation,  from  charges  varying 
from  7S.  9d.  to  8s.  ixd.  a  word  to  5s.  2d.  or  5s.  Government 
messages  were  accorded  a  rate  of  2s.  6d.,  and  Press  telegrams 
one  of  from  xs.  sd.  to  xs.  y\d.  a  word.  In  X896  it  was  arranged 
to  lay  two  new  cables  to  France  and  one  (for  duplex  working) 
to  Germany.  On  the  xst  of  February  1898  a  new  cable  was  laid 
between  Bermuda  and  Jamaica  (via  Turks  Islands),  giving  an 
all-British  line  to  the  West  Indies,  with  reduced  charges.  In 
J900  direct  telegraph  Working  was  established  between  London 
and  Genoa,  and  a  third  cable  was  laid  to  South  Africa  via  St 
Helena  and  Ascen^on.  In  X896  a  committee  was  appointed  to 
consider  the  proposal  for  laying  a  telegraph  cable  between 
British  North  America  and  Australasia.  The  report  of  tht 
committee,  which  is  dated  January  1897,  was  presented  to  pafUa- 
mctit  in  April  x899)  %nd  dealt  with  the.  practicability  of  the 
project,  the  route,  the  cost  and  the  revenue.  The  committee 
was  of  ot>inion  that  the  cable  should  be  owned  and  jvorked  by 
the  governments  interested,  and  that  the  general  direction 
should  be  in  the  hands  of  a  manager  in  London  imdcr  the 
control  of  a  small  board  at  which  the  associated  govenunents 
should  be  represented.  The  English  cable  companies  urged  that 
state  interference  with  private  enterprise  was  neither  justifi- 
able nor  necessary,  as  the  rates  could  be  reduced  and  an 
alternative  cable  route  to  Australia  arranged  on  reasonable 
terms  without  it,  and  that  the  Cape  route  would  be  the  best 
alternative  route.  The  government  policy  would,  they  alleged, 
,  create  an  absolute  and  objectionable  monopoly.  In  the  corre- 
spondence (Blue  Book,  Ed.  46,  1900)  between  the  Eastern 
Telegraph  Company  and  the  Colonial  Office,  the  company 
pointed  out  that  Mr  Raikes,  when  Postmaster-General,  had 
stated  that  "it  would  be  without  precedent  for  the  English 
government  itself  to  become  interested  in  such  a  scheme  in 
such  a  way  as  to  constitute  itself  a  competitor  with  existing 
commercial  enterprises  carried  on  by  citizens  of  the  British 
empire.  There  would  be  a  veiy  serious  question  raised,  and  it 
would  probably  extend  to  other  forms  of  British  enterprise." 
The  company  further  pcnnted  out  that  Mr  L.  Courtney  (after- 
wards Lord  Courtney),  when  Secretary  of  the  Treasury,  had 
stated  that  "  it  would  be  highly  inexpedient  to  encourage  upon 
light  grounds  competition  against  a  company  in  the  position  of 
the  Eastern  Telegraph  Company  which  has  embarked  much 
capital  in  existing  lines ";  and  that  the  permanent  officiab 
representing  the  Post  Office  before  the  Pacific  Cable  committee 
had  stated  "  that  there  was  no  precedent  for  the  Imperial 
Government  alone  or  in  association  with  the  Colonics  managing 
or  seeking  business  for  a  line  of  this  kind."  The  reply  o(  the 
Coloi^al  Office  contained  the  following  statements  of  general 
policy ^^"  With  the  progressive  development  of  society  the 
tendency  is  to  eiUarge  the  functions  and  widen  the  sphere  of 
action  of  the  central  government  as  well  as  of  the  local  autho- 
rities, and  to  claim  for  them  a  more  or  less  exclusive  use  of 
powers,  and  the  performance  of  services  where  the  desired 
result  is  difficult  to  attain  through  private  enterprise,  or  where 
the  result  of  entrusting  such  powers  or  services  to  private 
enterprise  would  be  detrimental  to  the  public  interest,  through 
their  being  in  that  event  necessarily  conducted  primarily  for 
the  benefit  of  the  undertakers  rather  than  of  the  public.  This 
tendency  is  specially  manifested  fn  cases  where  from  the 
magnitude  or  other  conditions  of  the  enterprise  the  public  is 
deprived  of  the  important  safeguard  of  unrestricted  com- 
petition. ...  In  the  case  of  inland  telegraphs  and  of  cable 
communication  with  the  continent  of  Europe  govemm^t 
control  has  entirely  superseded  'private  companies.     Qosely 
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ud  Quccoaluiil  tni  New  ZuUnd  Cor  Ihe  Bum  ol  £i,74S,aoo. 
tbe  worii  to  be  coni[Heted  by  ihe  jiit  of  December  iqoi.  A 
boRrd  wu  CDDStituted  to  superviae  the  oxutniclion  ud  worting 
of  the  c^ile,  cmpMed  of  represenutiva  of  the  iev«al  govein- 
nenti.  with  offiixt  at  WeMnumter.  Uoder  the  Padlk  Cable 
Act  iQoi  the  CBintal  nan  of  fi.noo.aoo  ni  provided  ia  Ibe 

lowing  pnjponiun*: — 

qniied  Kifitdom,  s/i8thi  with  3 


■K  ictpoiuibje  for  the  bses  made  in  the  woAlng  oi  tbe  under- 
taking   The  amuiai  ejqjtascs  of  Ihe  board  indude  £35.foo  for 

Debt  Comminionera  of  j£7ViS44  M  linlibig  fond  to  inuitiie 
opital  eipeufitiin  in  fiflr  yon.  The  deficiency  on  the 
woriiiog  tot  Uk  yeai  ended  31st  Mardi  11)07  wu  £54.414.  and 
tbe  appnniiiials  number  of  meaaages  iiansmitied  during  the 
year  wai  9iS,7Sj  with  1,116,940  words.  Hien  was  in  addition 
■  eoiHideiabia  inler-cokndal  trafhc  between  AustiaUa,  New 
Zealand  ud  the  Pijii. 

Since  the  caily  daya  at  inlanational  telcgnphy,  conferences 
of  repreienialives  of  govemmenl  lelegiaph  dep«nmeiiu  and 
campanlet  have  been  bcld  Irem  lime  10  time  (Para  1865, 
Vienna  ia68.  Rome  1S71  and  1S78,  St  Peteriburg  1S7;.  London 
1879.  Berlin  1K85,  Parii  1S91,  Buda  Peslh  1896,  London  1903). 
In  i863  the  Inteinational  Bureau  oi  Telegraphic  Adcilniiira' 
lions  was  conslituied  at  Beme,  ud  a  conveniion  was  formulated 
by  which  a  central  office  was  appouled  to  collect  ud  publish 

oalional  lelegiaphy.  IdtenialioniJ  service  legulitkins  have 
been  drawn  up  which  pcoacBs  equal  aurhoriiy  with  the  con- 
ventioD  and  conitilute  what  may  be  regarded  ai  Ihe  law  relating 
(O  interaational  tdegnphy.  Tbe  lotil  lengths  of  the  land  lines 
of  the  (etegraphs  Ihnwghoui  the  world  in  1907  were  1,01  ' 
m.  Bciia],  ud  ti,4;4'm.  undeigraund,  and  ihe  total  le 
of  BUbmartne  caUea  of  Ibe  world  were  39,071  nautical 
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Hie  early  attempts  to  achieve  electric  telegraphy  involved 
be  use  of  a  complele  metallic  drcuil.  but  IL  A.  Sleinbeil  of 
lunich,  however,  acting  cAi  a  luggeitian  given  by  Gausi,  nude 
I  1S38  Ihe  important  discovery  that  half  of  the  drcuil  mtgbl 
e  formed  of  the  conducting  earth,  and  'ao  discovered  the  use  of 
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stance  apart,  metal  plates  i  e  <fig.  35)  were  sunli  lo  the  water; 
e  pair  on  one  aide  were  conneiied  by  a  battery  B,  and  the 
Jr  on  the  other  by  a  galvanometer  a  lelpgtaphic  receiver  R. 
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propagation  of  dcdric  currents  through  the  earth,  either  wD 
or  water  (see  "  The  Earth  as  a  Conductor  of  Elccliicily."  Amir. 
Acad.  Aris  and  Sci.,  1880).  He  found,  as  others  have  done, 
that  if  a  battery,  dynamo  or  induction  coil  bas  its  lerminals 
connected  lo  the  earth  al  two  distut  places,  a  system  of  elect  ric 
currents  flows  between  Ihese  points  through  Ihe  crust  of  the 
earth.  If  ihe  current  ia  inierrupied  or  alternating,  and  if  a 
telephone  receiver  baa  its  terminals  connected  to  a  sepstale 
meiallic  circuit  joined  by  earth  plates  at  two  other  pbces  10  the 
earth,  not  on  Ibe  same  equipotential  surface  tj  Ihe  first  drcuil, 
sounds  will  be  heard  in  Ihe  telephone  due  to  a  cumnt  pss^ng 
through  fi.  Hence,  by  Inserting  a  break -and -make  key  in  the 
drcuil  of  the  betlery,  coii  or  dynamo,  Ihe  uniform  noiae  or  hum 
in  the  lelephnne  an  be  cut  up  into  periods  of  long  and  short 
noises,  which  can  be  made  to  yfeld  the  signals  of  Ihe  Morse 
alphabet.  In  Ibis  manner  Trowbridge  showed  ihat  signalling 
might  be  carried  on  over  consdemble  distances  by  dectric 
conduction  Ihiough  the  esrth  or  water  between  places  not 
melalllcally  connccled.  He  also  repeated  the  suggestion 
which  Lindsay  had  already  made  that  it  might  be  poasiMe  to 
signal  in  this  manner  by  conduction  currents  through  Ihe 
Atlantic  Ocean  from  tne  United  Slates  to  Europe.  He  and 
others  also  niggraied  the  applicability  of  the  method  lo  ihe 
Inier-communitaiion  of  ahips  at  aea.  He  proposed  Ihal  on* 
ship  should  be  provided  with  the  mcanaof  making  an  {ntcrrupted 
cufreni  In  a  circuit  loroied  partly  of  an  insulated  melallie  wire 
connected  with  Ihe  sea  al  both  ends  by  plates,  and  partly  of  (he 
unlimited  oc«an.  Such  an  arrangement  would  distribute  a 
ilory  of  the  di«overy  r^  the_corth  return,  sec  Fable.    . 
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system  of  flow  lines  of  cuiieiit  thioai^  Ote  sn,  and  these  might  ] 
be  detected  by  any  other  ships  furnished  with  two  pbtes 
dipping  into  the  sea  at  stem  and  stem,  and  connected  by  a  wire 
having  a  telephone  in  its  drctiit,  provided  that  the  two  plates 
were  not  placed  on  the  same  equipotentlal  surface  of  the  original 
current  flow  lines.  Experiments  of  this  Icind  were  actually 
tried  by  Graham  Bell  in  z882»  with  boats  on  the  Potomac  rivec^ 
and  signals  were  detected  at. a  distance  of  a  jnile  and  a  half.  ^ 
At  a  later  date,  1891/  Trowbridge  discussed  another  method 
of  effecting  communication  at  a  distance,  vis.,  by  means  of 
magnetic  induction  between  two  separate  and  completely 
insulated  circuits.  If  a  primary  drcuit,  consisting  of  a  large 
<coil  of  wire  F  (fig.  36),  has  in  circuit  a  battery  B  and  an  in- 
terrupter I,  and  at  some  distance 
and  paralld  to  this  primary  circuit 
is  i^aced  a  secondary  drcuit  S, 
having  a  telephone  T  included  in 
it,  the  intem4>tions  or  reversals  of 
the  current  in  the  primary  circuit 
will  give  rise  to  a  varying  magnetic 
field  round  that  draiit  which  will 
induce  secondary  currents  in  the 
other  circuit  and  ^  affect  the 
telephone  receiver.  *  Willoughby 
Smith  found  that  it  was  not 
_  ^^  «*  _^  .  -A  _^.  ♦  necessary  even  to  connect  the 
FlG.36.-Afaigcto^InductK,n*  telephone  to  a  secondary  dicuit, 

but  that  it  would  be  affected  and 
give  out  sounds  meidy  by  being  held  in  the  variable  magnetic 
field  of  a  primary  circuit.  By  the  use  of  a  key  in  the  battery 
circuit  as  well  as  an  interrupter  or  current  reverser,  signals  can 
be  given  by  breaking  up  the  continuous  hum  in  the  telephone 
into  long  axul  short  pedods.  lliis  method  of  communication 
by  magnetic  induction  through,  space  establishes,  therefore,  a 
second  method  of  wireless  telegraphy  which  is  <iuite  independent 
of  and  different,  from  that  due.  .to  conducUon  through  .earth  or 
water. 

Sir  W.  H.  Preece,  who  took  up  the  suDject  about  the 'same 
tim^  as  Prof.  Ttowbridge,  obtained  improved  practical  results 
-^  by  combining  together  methods  of  induction  and  con- 

duction. His  first  publication  of  results  was  in  1882 
{Bril,  Assoc,  Report),  when  he  drew  attention  to  the  considerable 
distance  over  which  inductive  effects  occurred  between  paralld 
wires  forming  portions  of  .telephom'c  and  telegraphic  circuits. 
Following  on'  this  he  nude  an  interesting  experiment,  using 
Morse's  method,  to  connect  the  Isle  of  Wight  tdegraphically 
with  the  mainland,  by  conduction  across  the  Solent  in  two 
places,  during  a  temporary  failure  of  the  submarine  cable  in 
1882  in  that  channel.  In  subsequent  years  numerous  experi- 
ments were  carried  out  by  him  in  various  parts  of  Great  Britain, 
in  some  cases  with  circuits  earthed  at  both  ends,  and  in  other 
cases  with  completely  insulated  circuits,  which  showed  that 
conductive  effects  could  be  detected  at  distances  of  many  miles, 
and  also  that  inductive  effects  could  take  place  even  between 
circuits  separated  by  solid  earth  and  by  considerable  distances. 
A.  W.  Heaviside  in  1887  succeeded  in  communicating  by  tde- 
phonic  speech  between  the  surface  of  the  earth  and  the  suh- 
terrancan  galleries  of  the  Broomhill  collieries,  350  feet  deep,  by 
laying  above  and  bdow  ground  two  complete  metallic  circuits, 
each  about  2i  m.  in  length  and  paralld  to  each  other.  At  a 
later  date  other  experimentalists  found,  however,  that  an  equal 
thickness  of  sea-water  interposed  between  a  primary  and 
secondary  drcuit  complctdy  prevented  similar  inductive  inter- 
communication. In  1885  Preece  and  Heaviside  proved  by 
experiments  nude  at  Newcastle  that  if  two  completely  insukted 
circuits  of  square  form,  each  side  bdng  440  yds.,  were  placed 
a  quarter  of  a  mile  apart,  telephonic  speech  was  conveyed  from 
one  to  the  other  by  induction,  and  signals  could  be  percdved 
even  when  they  were  separated  by  1000  yds.  The  method 
of  induction  between  insulated  primary  and  secondary  circuits 
laid  out  flat  on  the  surface  of  the  earth  proves  to  be  of  limited 
application,  and  in  his  later  experiments  Preooe  letumed  to  « 


method  whidi  ttoites  both  condtidloA  and  induction  u  tha 
means  of  affecting  one'circult  by  a  current  in  another.  In  189a, 
on  the  Bristol  Channd,  he  established  communication  between 
Lavemock  Point  and  an  island  called  Flat  Holme  in  that  channd 
by  i^adng  at  these  positions  insulated  dnj^wire   drcuita, 
earthed  at  both  ends  and  laid  as  far  as  posrible  paralld  to  each 
other,  the  distance  between  them  being  3*3  m.    The  diore 
wire  was  1267  yds.  long,  and  that  on  the  island  600  yds.    An 
interrupted  cuncnt  having  a  frequency  of  about  400  was  used 
in  the  primary  drcuit,  and  a  telephone  was  employed  as  a 
xecdver.in  the  secondary  drcuit.    Other  experiments  in  in- 
ductive telegraphy  were  made  by  Preece,  aided  by  the  offidalt 
of  the  British  Postd  Telegraph  Service,  in  Ghtmorginshire  In 
1687;  at  Loch  Ness  in  Scotland  in  1892;  on  Conway  5ands  in 
r893;  and  at  F^odsham,  on  the  Dee,  in  1894.    (See/oitr.  TrnL 
Elec,  Sng.f  27,  p.  869.)    In  1899  experiments  were  madeatMenal 
Straits  to  put  the  lighthouse  at  the  Skerries  into  oommuidcatioD 
with  the  coastguard  station  at  Cemlyn. .  A  wire  756  yds.  In 
length  was  erected  akmg  the  Skerries,  and  on  the  mainland  ont 
of  3}  m»  longi  starting  from  a  point  oppodte  the  Skerries,  to 
Cemlyn.    Eadi  jine  terminated  in  an  earth  plate  placed  in  tht 
sea.    The  avetageperpendicdar  dbtance  between  the  two  linai, 
which  are  rou^y   parallel,  is   2-8  m.  ■    Tdqpbonic   speech, 
between  these  two  drcuits  was  found  passible  and  good,  the 
communication  between  the  circuits,  taking  place  partly  by 
induction,  and  no  doubt  partfy  by  conduction.    On  the  quc^ 
tiom  of  how  far  the  effects  are  due  to  conduction  betweea  the 
earth  plates,  and  how  for  to  true  dectromagnetic  indactioa, 
authorities  differ^  some,  being  of  opinion  that  the  two  effects 
axe  in  operation  together.    A  simiiar  Installatioa  of  inductive 
telephony,  in  which  telephone  cuneats  in  one  line  were  made 
to  create  others  in  a  neariy  paralld  and  distant  line,  was  estab- 
lished in  1899  between  Rathlin  Island  on  the  north  coast  of 
Ireland  and  the  mainland .    The  shortest  distance  betweea 
the  two  places  is  4  m:    By  stretdnng  on  the  island  and 
mainland  paralld  wire  circuits  earthed  at.  each  end,  good  teie«- 
phonic  communication  over  an  average  distance  of  6|  m.  was 
established  between  thcM  independent  circuits.  j 

'  The  difficulty  of  connecting  lightships  and  isolated  ligihthouses 
to  the  mainland  by  subfaiarine  caUes,  owing  to  the  destructive 
action  of  the  tides  and  waves  on  rocky  coasts  on  the 
shore  ends,  led  mai^  inventors  to  look  for  a  way-out  tA 
the  difficulty  by  the  adc^tion  of  some  form  of  inductive 
or  conductive  telegraphy  not  necesntating  a  continuous  cable. 
WiUoughby  S.  Smith  and  W.  P.  Granville  put  into  practice 
between  Alum  Bay  in  the  Isle  of  Wi|^t  and  the  Needles  light- 
house  a  method  which  depends  upon  conduction .  through  sea 
water.  (See  Jow.  Inst,  Elec,  Ei^,,  27,  p.  938.)  It  may  be  ex- 
plained as  follows: — Suppose  a  battery  on  shore  to  have  one 
pole  earthed  and  the  other  connected  to  an  insnlated  submarine 
cable,  the  distant  end  of  which  was  also  earthed;  if  now  a 
gdvanometer  is  inserted  anywhere  in  the  cdde,  a  current  will 
be  foimd  flowing  through  the  cable  and  returning  by  various 
paths  through  the  sea.  U  we  suppose  the  cable  interrupted  at 
any  place,  and  both  rides  of  the  gap  earthed  by  connexion  to 
plates,  then  the  same  conditions  will  still  hold.  Communication 
was  established  by  this  method  in  the  year  1895  with  the  lights 
bouse  on  the  FastneL'  A  cable  is  carried  out  from  the  mainland 
at  Crookhaven  for  7  m.,  and  the  outer  end  earthed  by 
connexion  with  a  copper  mushroom  anchor.  Another  earthed 
cable  starts  from  a  similar  anchor  about  too  ft.  away  near 
the  shore  line  of  the  Fastnet  rock,  crosses  the  rock,  and  is  again 
earthed  in  the  sea  at  the  distant  end.  If  a  battery  on  the  main- 
land is  connected  through  a  key  with  the  shore  end  of  the  main 
cable,  and  a  speaking  galvanometer  Is  in  circuit  with  the  5hort 
cable  crossing  the  Fastnet  rock,  then  closing  or  opening  the 
battery  connexion  will  create  a  deflection  of  the  galvanometer. 
A  very  ingenious  call-bell  arrangement  was  devised,  capable  of 
responding  only  to  regulariy  reversed  battery  currents,  but  not 


•See  Fahie,  History  of  Wireless  Tec,, 
Report  ( 1897)  of  the  Royal  Cotnmksion  00 
with  Li^itships  and  Lighthouses. 
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to  stray  "  earth  cuifents,"  and  voy  good  signalling  was  eatab 
lished  between  the  mainland  and  the  rock.  Owing  to  the  rough 
icas  sweeping  over  the  Fastnett  the  conditions  are  such  that  any 
ordinary  submarine  cable  would  be  broken  by  the  wearing 
action  of  the  waves  at  the  rock  boundary  in  a  very  short  time. 
Another  worker  in  this  department*  of  research  was  C.  A. 
Stevenson,  who  in  1893  advocated  the  use  of  the  inductive 
system  puie  and  simple  for  communication  between  the  main- 
laad  and  isofaitod  ligbthouaea '  or  islands.  He  proposed  to 
empby  two  laige  flat  ooifa  of  wire  kid  horizontally  on  the 
ground,  that  on  the  mainland  having  in  circuit  a  battery, 
interrupter  and  key,  and  that  on  the  island  a  telephone.  His 
proposals  had  special  reference  to  the  necessity  for  connecting 
a  lighthouse  on  Muckle  Flugga,  in  the  Shetlands,and  the  main- 
land, but  were  not  carried  into  effect.  Professor  £.  Rathenau 
of  Berlin  made  many  experiments  in  1894  in  which,  by  means  of 
a  conductive  system  of  wireless  telegraphy,  he  signalled  through 
3  m.  of  water. 

Sir  Oliver  Lodge  in  1898  theoretically  examined  the  inductive 
system  of  q>ace  tdegrapby.  (See  Jour.  Ina.  EIcc.  Eng.,  zj,  p 
799.)  He  advocated  and  put  in  practice  experimentally 
''*^^  «  system  by  which  the  primaiy  and  secondary  circuits 
were  "  turned  "  or  syntonized  by  including  condensers  in  the 
circuits.  He  proved  that  when  so  syntonized  the  circuits  are 
inductively  respondent  to  each  other  with  a  much  less  power 
expenditure  in  the  primary  circuit  than  without  the  syntony. 
He  also  devised  a  "  call "  or  anrangcment  for  actuating  an 
ordinary  electric  bell  by  the  accumulated  effect  of  the  properly 
tuned  inductive  impulses  falling  on  the  secondary  circuit.  A 
very  ingenious  call-bell  or  annunciator  for  use  with  inductive 
or  conductive  systems  of  wireless  telegraphy  was  invented  and 
described  in  1898  by  S.  Evers|ied,  and  has  been  practically 
adopted  at  Lavernock  and  Flat  Holme.    (/</..  37,  p  853.) 

In  addition  to  the  ^tems  of  wireless  or  space  telegraphy  de- 
pending upon  conduction  through  earth  or  water,  and  the  m- 
,^  ductive  system  based  upon  the  power  of  a  magnetic 

*  field  created  round  one  circuit  to  induce,  when  varied, 
a  secondary  current  in  another  cireuit,  there  have  been  certain 
attempts  to  utilize  what  may  best  be  described  as  electrostatic 
induction.  In  1885  Edison,  in  conjunction  with  Gilliland, 
Phelps,  and  W.  Smith,  worked  out  a  system  of  communicating 
between  railway  stations  and  moving  trains.  At  each  signalling 
station  was  erected  an  insulated  metallic  surface  facing  and  near 
to  the  ordinary  telegraph  wires.  On  one  or  more  of  the  carriages 
of  the  trains  were  placed  also  insulated  metallic  sheets,  whkh 
were  in  connexion  through  a  telephone  and  the  secondary 
circuit  of  an  induction  coil  with  the  earth  or  rails.  In  the 
primary  circuit  of  the  induction  coil  was  an  arrangement  for 
rapidly  intermitting  the  current  and  a  key  for  sliort -circuiting 
this  primary  circuit.  The  telephone  used  was  Edison's  chalk 
cylinder  or  elcctromotographjlype^f  telephone.  Hence,  when 
the  coil  at  one  fixed  station  was  !n  action  it  generated  high 
frequency  alternating  currents,  which  were  propagated  across 
the  air  gap  between  the  ordihary  telegraph  wfres  and  the 
metallic  surfaces  attached  to  one  secondary  terminal  of  the 
induction  coil,  and  conveyed  aIot)g  the  ordinary  telegraph 
win»  between  station  and  «ioving  train.  Thus,  m  the  case  of 
one  station  and  one  moving  railway  carriage,  there  is  a  dreuit 
consisting  partly  of  the  earth,  partly  of  (he  ordiruiry  telegraph 
wires  at  the  side  of  the  track,  and  partly  of  the  circuits  of  the 
telephone  receiver  at  one  place  and  the  secondary  of  the  in- 
duction coil  at  the  other,  two  air  gaps  existing  in  this  circuit. 
The  electromotive  force  of  the  con  b,  however,  great  enough 
to  create  in  these  air  gaps  displacement  currents  which  are 
of  magnitude  sufficient  to  be  equivalent  to  the  conduction 
current  required  to  actuate  a  telephone.  This  current  may  be 
•taken  to  be  of  the  order  of  two  ot  three  micro-amperes.  The 
signals  were  sent  by  cutting  up  the  continuous  hum  in  the 
telephone  into  long  and  short  periods  in  accordance  with  the 
'Morse  code  by  manipulating  the  key  in  the  primary  circuit. 
The  system  was  put  into  practical  operation  in  18S7  on  the 
Lehigh  Valley  railroftd  m  the  United  ^lov  sod  woriLcd  ndl. 


but  was  abaikdoned  because  it  appasently  fulfilled  no  real 
public  want.  Edison  also  patented  <U.S.A.  Pat.  Spet.t  No. 
465971,  14th  May  1885)  a  plan  for  establishing  at  distant  places 
two  insulated  elevated  plates.  One  of  these  was  to  be  connected 
to  the  earth  through  a  telephone  receiver,  and  the  other  through 
the  secondary  circuit  of  an  induction  coil  in  the  primary  circuit 
of  which  was  a  key.  The  idea  was  that  variations  of  the  primary 
current  would  create  clectrcmotive  force  in  the  secondary 
circuit  which  would  act  through  the  air  condenser  formed  by 
the  two  plates.  It  has  sometimes  been  claimed  that  Edison's 
proposed  elevated  plates  anticipated  the  subsequent  invention 
by  Marconi  of  the  aerial  wire  or  antenna,  but  it  is  particularly 
to  be  noticed  that  Edison  employed  no  spark  gap  or  means 
for  creating  electrical  high  frequency  oscillations  in  these  wires. 
There  is  no  evidence  that  this  plan  of  Edison's  was  practicaUy 
operative  as  a  system  of  telegraphy. 

A  very  similar  system  of  wireless  Jtelegraphy  was  patented 
by  Professor  A.  E.  Dolbear  in  1886  (U.S.A.  Fat.  Spec^  No. 
350299),  in  which  be  proposed  to  employ  two  batteries  at  two 
places  to  affect  the  potential  of  the  earth  at  those  places.  At 
the  sending  station  one  battery  was  to  have  its  positive  pole 
connected  to  the  earth  and  its  negative  pole  to  an  insulated 
condenser.  In  circuit  with  this  battery  was  placed  the  second* 
aiy  cireuit  of  an  induction  coil,  the  primary  dxcuit  of  which 
contained  a  telephone  transmitter  or  microphone  interrupter. 
At  the  receiving  station  a  telephone  receiver  was  placed  in 
series  with  another  insulated  trait tery,  the  negative  terminal 
of  which  was  to  be  in  connexion  with  the  earth.  There  is  no 
evidence,  however,  that  the  method  proposed  could  or  did 
effect  the  transmissioa  of  speech  or  signals  between  stations 
separated  by  any  distance.  Many  other  more  or  less  imperfect 
devices—such  as  those  of  Mablon  Loomis»  put  forward  in  187a 
and  1877,  and  Kitsce  in  1895 — ^for  wireless  telegraphy  were  not 
within  the  region  of  practically  realizable  schemes. 

Spaa  or  Madio'Tetegrttpky  by  Hertdan  Wawes. — Up  to  1895 
or  1896  the  suggestions  for  wireless  telegraphy  which  had  been 
publicly  announced  or  tried  can  thus  be  chusified  under  three 
or  four  divisions,  baaed  Kspeaivdy  upon  electrical  conduction 
through  the  soil  or  sea,  magnetic  indoMion  thraugh  space. 
combinationa  of  the  two  foregoing,  and  lastly,  electrostatic 
induction.  All  these  old^r  methods  have,  however,,  betn 
thrown  into  the  background  and  rendered  antiquated  by  inven- 
tions which  have  grown  out  of  Hertz's  scientific  investigatioos 
on  the  pioductfea  of  electric  waveSb  Befora  the  dassksil 
Ksearehcs  of  Hertz  in  1886  and  1887,  many  observers  ha4 
noticed  curious  efects  due  to  electtic  sparlw  produced  at  a 
distance  which  were  ccnmooly  ascribed'  to  ordiaary  e}ectio> 
static  or  electio*magnetie  inctuction.  Thus  Joseph  Heoiy 
{Scieni^c  Writingit  vol.  i.  p.  303)  noticed  that  n  single  electric 
spark  about  an  inch  long  thrown  on  to  a  cireuit  of  wire  in  an 
upper  room  could  magnetize  steel  needles  included  in  a  parallel 
circuit  of  wire  placed  in  a  cellar  30  ft.  below  with  two  floors 
intervening.  Some  curious  distance-phenomena  connected  with 
electric  sparks  were  observed  in  1875  by  Edison  (who  referred 
them  to  a  supposed  new  "  aetheric  fofce  "),  and  confirmed  by 
Beard,  S.  P.  Thompson,  E.  J.  Houston  and  otheia.*  D.  E 
Hughes  made  some  remarkaUe  observations  and  experiments 
in  or  between  the  years  1879  and  1886  though  he  did' not 
describe  them  till  some  twenty  years  afterwards^  He  dis- 
covered a  (act  subsequently  rediscovered  by  others,  that. a 
tube  pf  metallic  filings,  loosely  packed,  was  sensitive  to  electric 
sparks  made  in  its  vicinity,  its  electrical  resistance  being  re- 
duced, and  he  was  able  to  detect  effects  on  such  a  tube  con- 
nected  to  a  battery  and  telephone  at  a  distance  of  500  yds.* 

These  distance  effects  were  not  understood  at  the  time ,  or 
else  were  referred  simply  to  ordinary,  induction.  Hertz,  however, 
made  known  in  1887  the  experimental  proofs  that  the  discharge 

*Sce  Tete^rapkic  Journal  of  London,  n-oI.  iv.  pp.  39,  46.  61; 
Pro€.  Pkys.  Soe.  Lend.,  vol.  ii.  p.  103. 

'9n  Fakie,  History  of  WwtUtt  Teittrapky,  p,  sto:  also  aa  im- 
oonaot  letter  bv  D.  £.  Hughes  in  Tkt  EUctndcn.  LorMon,  1899. 
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of  a  condeua  f^rDdncH  an  clecUic  ipiik  whJck  undo  proper 
coadilioDS  creates  an  eBect  propagated  out  Into  ^laa  as  an 
tlaliic  wsK.  He  employed  as  a  deteMor  of  thii  nave  a  simple, 
nearly  closed  circuit  ol  wire  cvUed  a  Herli  resonator,  but  jt 
was  iut»cquenl]y  ditcovend  that  Ibe  metallic  nucn^hons  oT 
D,  E.  Hu^es  via  a  fir  mote  Ktuiiive  dettclor.  The  peculiar 
action  of  decltic  apuka  and  wavi*  in  icdudiig  the  icHstinn 
of  diacoatinuoua  conductois  Has  ndiKOveied  and  investigated 
by  Calfecchl  Onoti,'  by  Bianly,"  D*»wn  Tun«r,'  Minchin 
Lodge,*  and  many  otheia,  Bianly  was  the  £rst  to  investigate 
and  describe  in  i3^  the  fact  that  an  electric  apailC  at  a  distance 
had  the  powec  of  changing  looae  aggregstiona  ol  metallic  powders 
froai  poor  to  good  electric  conductors,  and  he  aba  found  tlial 
in  Mtac  oats  the  Rvene  action  wis  produced.  Lodge  psiti- 
culaily  studied  the  action  of  electric  wares  in  teduang  the 
rtsutance  ot  the  contact  between  two  metallic  suilaces  such 
■t  a  plate  and  a  point,  or  two  balls,  and  named  the  device  a 
*'  cohenr."  He  constructed  one  form  of  hi«  cohetei  of  >  glass 
(vbe  a  few  incha  long  filled  with  iron  boiingi  or  brass  Uiugt, 
having -conlact  plates  or  pins  at  the  end.  When  such  a  tube 
is  inserted  in  seiies  with  a  single  voltaic  cell  and  galvanotueter 
it  is  found  that  the  resistance  of  the  tube  it  nearly  Infinite, 
provided  the  filings  are  not  too  tightly  fK)ueezed.  On  creating 
an  electric  spark  or  wave  In  the  neighbourhood  of  the  tube 
the  resistance  suddenly  falls  to  a  few  obmt  and  the  cell  sends 
■  cunent  through  it.  By  shaking  or  taping  the  lube  the 
original  hi^  resistance  is  resloitd.  In  1S94  be  exhibited 
apparatus  of  this  kind  in  which  (he  tapfnng  back  of  the  tube 
of  filings  was  eflected  alitomalinlly.  He  aictibed  the  reduc- 
ijoo  oT  resistance  of  the  maa  to  a  welding  or  cohering  action 
taking  place  between  the  metallic  particles,  hence  the  lume 
"  coherer."  But,  as  Branly  ahowed,  it  is  not  tmiversfllly  true 
that  the  action  of  an  electric  wave  Is  to  reduce  the  lesisluice 
of  a  tube  of  powdered  metal  or  cause  the  particles  to  cohere. 
In  tome  cases,  such  as  that  of  peroiide  of  lead,  an  incteese  of 
mistance  takes  place. 

Between  iSm  and  1896  G.  Harconi  gave  gnat  tltention  to 
the  improvnaent  of  devices  for  the  detection  of  electric  waves. 
Mmtal  ^^  madc-his  lensitive  lube,  or  improved  coherer,  as 
foUoWB^-A  glaaa  tube  having  an  internal  diameter 
of  aboul  4  miinmelres  has  sealed  Into  it  two  silver  plugs  PP 
by  means  of  plitinum  wires  WW  (fig.  3;);  the  opposed  faces 
of  theae  [dngi  are  periecily  smooth,  and  are  placed  vrithin  a 
miiUmdre  of  each  other.  The  interspace  is  filled  with  a  very 
amall  quantity  of  nickel  and  silver  filings,  about  95  per  cent, 
nickel  and  j  per  cent,  silver,  suffideoi  to  fill  loosely  about  half 
the  cavity  between  the  pluga,  which  fil  lightly  into  Ihe  lube." 
The  tube  is  then  eihauited  of  lis  air,  and  atuched  to  a  bone 
or  glass  rod  as  a  holder.  Tbb  form  of  dedric  wave  detector 
"  IS  be  far  more  certain  in  cqpcrstion  and  sendtive 


iL'ution  in  practical  wireless  telegraphy.  Sir 
William  Crookes  had  aheady  suggested  In  iSqi  in  the  Ferlnitlilly 
Kaino  (February  1841)  that  such  an  applicalion  might  be 

■  iVaoH  cinifen,  ttrics  lit  vol.  ivij. 

•CtHpU]  rmdM!,   vols.   ol..   oii.:   see  alio    Tti  Balriiian. 
>l.  87.  91,  iM.  13s.  333  and  39;:  >]i.  4»7i  alii.  46  and  s>7:  and 

•  lAdge.  Sipallmt  'itr^atJl  SpKt  nllkMI  WIrti.  3rd  ed..  p.  73. 
*!«  C.  Marconi,  Bril.  Pal.  Sftc.,  IMyt  of  1896, 


actually  shown  bow  10  do  it. 

G.  Maiconi,  tutwever,  made  the  important  discovery  that  if 
hi]  sensitive  tube  or  coherer  had  one  tetoiaal  attached  to  ■ 
metal  [date  lying  on  the  earth,  ca  buried  in  il.  and  the  other  10 
an  insulated  plate  elevated  at  a  heif^t  above  the  ground,  tl 
could  detect  the  presence  of  vay  feeUe  elccttic  waves  of  a  ceilalD 
kind  originating  at  a  great  diitaoce.  In  cnnjundioa  with  Ibe 
above  receiver  he  employed  a  transmitter,  wliich  consisted  oi  ■ 
large  induction  or  spark  coil  S  having  its  spark  balls  placed  a  few 


FiO-jS. 

plate  E  and  tbc  athei  to  *  plate  or  wire  insulated  at  (be  upper 
end  and  elevated  above  the  surface  of  the  earth.  In  the 
piimiry  circuit  of  the  induction  coQ  I  be  placed  an  otdinaiy 
signalling  key  K,  EInd  when  Ibis  was  pressed  for  a  longer  or 
shorter  time  a  torrent  of  electiic  sparks  passed  bctweeti  the 
baU),  alternately  cbar^ng  and  discharging  the  elevated  con- 
ductor Ai  and  creating  electrical  osdllations  (see  Electso- 
KiHETics]  in  the  wile.    This  elevated  conductor  is  now  called 
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lb  his  lube  of  metallic  filing  C,  and 
inierposea  certain  utuc  coils  called  cbokiag  coils.  The  relay 
was  employed  10  actuate  through  a  local  battery  Bi  an  ordinary 
Moise  printing  telegraphic  iustiumcnt   M.   One  end  of   the 

end  to  an  antenna  or  insulated  elevated  conductor  At    Assum- 
ing the  transmitting  and  receiving  apparatus  to  be  set  up  at 
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oscillations  in  It.  This  process  cieilci  in  the  space  around 
electric  wavea  or  periodic  changes  in  electric  and  magnetic 
force  round  the  antenna  wire.  The  antenna  wire,  connected  10 
one  spark  ball  of  the  induction  coil,  mutt  be  consideied  to  form 
with  the  earth,  connected  to  the  other  spark  ball,  a  condenser. 
Betoie  Ihe  spark  happens  lines  of  clecttoslalic  force  sirelcb 
from  one  to  the  other  in  curved  Una.  When  the  discharge 
lakes  |dace  the  ends  of  Ihe  lines  of  electric  force  abutting  on 
the  wire  run  down  it  and  are  delatticd  in  the  form  of  semi- 
loops  of  dectric  force  which  move  outwards  with  iheii  ends  on 
the  surface  of  the  earlh-  As  they  travel  they  are  accompanied 
by  lines  of  magnetic  force,  whidi  expand  outwards  In  ever- 
widening  diclea.'  The  magnetic  and  electric  lorces  are  ditecied 
alteriuteiy  in  one  diteclion  and  the  other,  and  at  distances 
which  are  called  multiples  of  a  wok  tmflk  the  force  is  in    ' 


,t  the  SI 


mped 


'Fiiuiem  jS,  w,  41.  4a.  44.  M.  46.  47.  A»  md  4*  ""  drai 
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•nd  vuyiac  fcon  point  to  poliit.    tUt  periodic  ditlritniUaD 

In  time  uid  tpta  cansciiula  an  d«trK  vave  proocdins  out- 
-  wuda  in  all  dinclioDi  from  the  sending  anteiin*.  li  wc  con- 
lidu  the  lints  of  nia(nctii:  force  in  the  neigbbourbood  of  ilie 
ncdving  antenna  win  m  abaH  see  tbnt  tlu^  mova  aoou  it, 
ud  thus  create  in  it  an  dectromotive  force  libkh  acta  upon 
the  colicrci  or  otlier  acnstive  device  aaGOcialcd  with  It* 


d  in  hut  ot  ilui 
h  ot  Xe  Mon 
«  tb<  ley  in  ll 


Ifanmi'i  Sjsltm  of  WhOtn  TdtpetHiy.— 
ekcuic  .wave  tdcgtaphy  canHiU  therefore  ii 
tnumilllrH  Matwn  llie  device*  )iiB  deicr 
trauEH  ol  damped  electric  wkve*  of  tlae  above 
trdiu  tammnHat  to  iha  ink  or  itt  lii-— 
alahalxl.  T^tK  tralu  an  produced  by  preiaiBC 
primary  drcuit  si  the  Induction  coil  lor  a  kmier  »  •»>»'  -^-^ 
aad  lenenluH  a  loni  or  ahort  aeria  of  oadllatoiT  elfcRic  MlvLi 
belinen  the  ipatk  baUi  with  a  (onefUBUng  creation  ol  tnina  of 
electric  mvea.  Ai  tht  reeehrlncatalipn  he  coDBected,  aa  Rated,  mc 
ead  of  the  aMiltlve  tube  to  eutb  and  the  other  to  the-antcnni,  and 
impiDved  and  applied  «  derice  of  Popofl  for  automatically  upping 
the  tube  «fta  wh  electric  Impact  bd  rendered  It  coaductive-  He 
caoKd  the  relay  In  aeria  irith  the  eensllive  tube  to  eet  Is  action  not 
obW  a  teleBapbic  instrumeDt  bat  also  the  dectfomaoietic  tapper, 
■hicbKuuruiEcd  K  u  to  adminiUer  liihl  blawi  ootbe  under  tide 
of  iIk  Kniill»e  tube  "h™  llie  latter  pased  Into  the  condnclive  con- 
dhion.  TheeffectwiaiopriotaiaJDriWonaatrlpof telegraphic 
paper.  aoairdinE  ai  tbe  iacident  electric  wave  train  luted  a  longer 
or  iboncc  time.  In  addition  he  added  certain  iperk-gcneiaiinE 
'  -  '  -'le  relay  arid  tapper.    He  ihu»  pro- 


id  in  1896  [or  the  firn  lime  an  of 
H  leiesimphy.  Ita  ainmUcily  and  1 
nediat^y  for  canmuafcutioa  bet» 
^marine  cammunicatBii  geaeta 

It  demomntiana  to 


_  _     _      _  e  In  It^,    Ik  1896  he  "™  '" 

England  and  gave  demomtratiana  to  the  Bntiih  ponal  telegraph 
dcwitment  and  other  offidala.    Some  of  tbeae  eiperhnentt  wns 
nude  on  Saliibury  Plain  and  otheia  In  the  BiiHol  ChanneJ  between 
Uvemock  and  Flat  Holm  and  Bream  Don  in  1897.    Early  in 
iBoS  permanent  itatlona  were  acabUihed  betawn  Alum  Bay 
and  Bbumcmouth.  a  dlataiKC  of  14)  m..  where  Hieceoful  renilti 
veie  nbtaiaed.    Later  the  Botanemoiilh  itatlan  wai  removed  to 
Foele  Hubour,  and  the  Alum  Bay  ttatim  to  Niton  la  the  Irie  ol 
Wight  the  dirtaiue  bong  thui  lactcaied  to  30  m.    In  Decembi 
itA  communlcadoa  ma  eetaUiihed  by  the  Maiconl  method  b 
tween  the  Ean  GoodiriB  Hgtitahip  and^thc  South  Fof_eland  ligh 
hou*-  and  thii  )T'^""'f"  was  aaabitamed  for  upvardi  ol  a  yea 
during  which  it  waa  the  niewu  of  aaving  both  hie  sad  proper!: 
In  March  iSog  conununicBtioo  waa  cHccled  by  hi>  nntem  belwei 
England  (Souih  Forelaral  lighthouie)  and  France  IWirafteu.,  ok 
Boulogne),  ■  duiunce  o(  30  m.    He  kert  up  the  commnmcalic 
lir  w  monthi,  In  all  we*t)iBi.BndIoondlhiUordiiiBty  cranmerci 
mewigea  could  be  tnunutted  at  the  rate  ol  15  to  lo  wordi 
minute,     la  laniurv  iQOi  he  eatabli»hcd  commuuicntioo  by  xi 
SS™  betw^n  Se^LiSrd  In  Comwafl  and  Niton  ta  the  ide 
Wigln,  a  diataoee  o(  MO  m.    A  full  account  pi  tl«  demlopmti 
afl^aviwn  aaa  gina  by  Urn  ■■  an  artkla  piAfaiihed  m  iL^ 
FaranigU^  JIoAv  (or  June  ma:  a»e  alao  a  paps  h>  him  ip  tbe 
Jim  Ink  Eta.  Ent-  iSw.  »».  P;  TJ-  .About  this  time  he  ii.<rn- 
dnced  vartom  Improvemcnta  bito  the^tcei'iuig  apisratui.    Int 
ol  inKrUng  the  aeuhiin  taba  betwwihe  recoviiw  antenna 
the  (wthTbe  inrated  Am  prlvBT  aaal  a  pecubar  lotm  ol  ov 
.i™  i^nrformer  and  connected  tbc.temioali  ol  the  tube  to 
ry  drcuit  el^he  trudotmcr.    Ijrfge  h^  prcviouily 


treosnilting  part,  one  enentlal  dement  la  tlw  onleiMa,  sertitt, 
air  teiii,  which  may  take  a  vulety  of  forma.  It  may  consist 
a  smglc  plain  or  atranded  copper  wire  upheld  at  the  top  by 
_..  inaulatdr  from  a  maat,  dumoejr  ot  building.  The  wire  may 
have  at  the  upper  end  a  plate  called  a  "  c^iadty  area," 
dectric^y  equivalent  to  an  extension  of  the  wire,  or  part  ol 
the  wire  may  be  bent  over  and  carried  horiuuitaUy.  In  many 
casea  multiple  antennae  are  used  coaliiliiiK  of  many  wires 
arranged  in  cone  or  nmbreUa-rib  faahkin,  ot  a  metal  tool  « 
metallic  chimney  may  be  employed  (ice  fig.  35).  In  any  case 
the  acteima  servea  aa  one  aurface  of  a  condenser,  the  other 
lutfacs  ol  which  ia  the  earth.  Thia  oondeiiseT  is  charged  dec- 
tiicDlly  and  then  aoddenly  discharged  and  Solent  electrical 
tmdllations  are  set  up  in  It,  that  is  to  say,  electtidty  rushes  to 
and  fro  between  the  antenna  and  the  earth.  Thia  crealea 
rapid  variations  in  electric  and  magDelic  force  round  the  antenna 
and  detachea  energy  fiajn  it  in  the  lotm  of  an  decttlc  wave. 
DB  has  at  one  mament  a  itatic  electrical  charge  dit- 
ttibuted  upon  it,  and  lines  ol  deciilc  force  itretch  from  it  to 
th;  innounding  earth.  At  the  next  instant  it  is  the  aeal  of  an 
electric  current  and  is  aunounded  by  closed  lines  of  magnetic 
force.  Thae  static  and  kinetic  conditions  succeed  .each  other 
i[ddly,  and  the  result  Is  to  detach  or  throw  ofi  from  the  antenna 
mi-loops  of  electric  force,  which  move  outwards  in  all  diicc- 
ons  and  are  accompanied  by  expanding  circular  lines  of 
nmgnetic  force.    The  whole  process  is  (mictly  a    ' " 


forth  olo 


BrtUik  Pfat  Sm„  Ha.  iisn  of  i»97l.,but  it  is 
iolerfhtiBnttan«toni»g'*jifcniaiuitnblcfotthi»pi 

Ihoniilghly  practical  characiar  ol  thi>  syslem  of  eU 
lelempby  stimulgted  other  Inventora  to  enter  the  ^ 
labov,  wbbt  tbeoiisti  began  to  audy  carelully  the  ni 
phyncal  opemlions  involved.  It  was  teen  that  the  e 
iinpact  oi  the  Incident  electric  waves  upon  the  vertio 
in  h  electrical  oacitlatlon!,  or  in  o 
mating  efcclrfc  cnrrentt,  such  that 

""  '  -  -  Tt  ^t  int  '^"^'^ 

™_  ,—— lodtha current 

Menu  deirtca  {nt  detCcUng  the  oicUtatic 

that  what  fa  retpiired  at  the  tianiml 


of  the  ante 

the  potential  wiatloa 


the  operation  by  whidi 

This  strain  corresponds  to  the  decliical  ibiT^g  of  th 
The  string  is  then  suddenly  rdesKd.    This  correspo 
decthcal  discharge  of  the  antenna,  and  the  subscqueii 
vibrations  to  the  electrical  vibratians.    These  communlcale 
Ibut  energy  to  the  surrounding  ait,  Uid  this  eoeiEy  it  conveyed 
away  in  the-  form  ot  air  waves. 
There  ate  three  way*  In  whkJi  the  antenna  nay  be  charged: — 
^1)  It  may  be  lersrated  ftpm  the  earth  by  a  iiair  of  apirE  balla 

coll  or  ti 


Icfort 


iplitudc  a  inaii- 
It 

-J 


the  earth'*  iurlaoB  and  tbeir  dectrie  component  perpcnditu™.  ^.^ 
TranimUliiit  ^J^trafcu.— We  now  CDntidu  the  Duae  locent 
■rm1i«n«M  (nr  elHtjic  Wave  telegraphy  under  the  two  divisiana 
d  recdving  aHiuatiia  .'Fint  as  nfaida  the 


anteniia  irill  be  charged  and  at  lome  ilage  suddenly 

discharged  Inr  the  discharge  leaping  acnxa  the  •park  gap.  Thia 
waa  Marconi  i  original  method,  and  the  plan  isftm  uaetT  under  the 
name  of  the  direct  method  of  cxdtation  or  the  plain  antenna. 

f)  Tbe  antenna  may  have  oeciUations  excited  in  it  inductively. 
rauB  tuggeated  in  1«98  that  the  oecillatory  discharge  ol  a  Leyden 
jar  flhould  be  sent  through  the  primary  r^  of  4  transfarmer  and 
the  secondary  coil  tbauld  be  interpoacd  between  tbe  anicnna  and 
an  earth  connexion.'  Marconi' imparted  pncticsl  utility  to  this 
Idea  bt  tuning  the  Ivo  circuit*  together,  and  tbe  arnuuemeat 
DOW  employed  Is  aa  (oUowa^—  A  suitable  condenarr  C,  or  battefv 
of  Leyden  lai*.  baa  one  malhig  conaeoid  to  one  spark  ball  ai^ 
tbe  otbn  through  a  c«l  of  one  turn  with  the  other  apaik  ball 
of  a  diKhainr  S.  Th«e  snarfc  balla  are  ooeinertwl  either  to  the 
■econdary  drcuit  of  aa  inductioB  coB  1,  or  to  that  of  an  aUematint 
current  cranalcmier  having  a  secondary  voiti^e  of  aojwo  to_  100.000 
voLu.  Over  the  coil  of  one  turn  ia  wound  a  sect«idaij(  otcutt  ol 
(  or  10  liin^g  of  which  one  end  is  connected  to  the  earth  through  a 
variab\e  inductance  and  the  other  end  to  an  aalenna  or  rwhating 
wire  A  {lee  fit  *o>_  Thoetwo  armi^li^are  ^jj^""^,^  „|| 


■SeeCcmiaii  PelinlalT.  Braun.  No.  III5;S  of  1S9B.  o 

Wfi/ralioa,  No.  186J  ol  i8w.         .  „  ,  

^See  Biiliik  fat.  Sff-.  G.  Manooi,  No,  JTTT  «l  '*». 
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ud  apwlE  np>  hM  tiK  mac  MOml  ti 

tK  aptu  drcnit  caoiiitia*  of  the  utouut  ■eooidaly  aA  u 

■djutUble  iaduclinfc.    WiKn  tkli  to  the  cue,  S  diiAariei  ■ 


it  caoiiitiafl  of  the  utemu,  eeooidaiy 

""kcn  thb  ii  the  cue,  H  dii& 

'  oedlktioiie  mn  excited  in  t 

a  tywaoaic  oadHMioiu  hi  Che  u 


U  bi  whkh  K  aukiple 

drcaiti  "^ —  ' 

. lul  oae  ftctiAf  ioduclively  ^^ ,  ^, 

.. J.  S.  SiDin  liDlUfi^  devlKd  *  imililple 

diKtivt  (Kcniatioa  droilt  wiih  the  obitct  <4  fordnt  on  Otn  uitn 
tiioat  ■  ■ofk  oedllitiM  o(  dcAnlte  litqiKBCjr.r  In  the  cue  .. 
the  laductive  iDods  of  excking  the  oecilUdoBt  ID  lopoftuit  quantity 
b^be  ot^jiwRt  of  aupUnt  of  the  two  oidUatMHi  circuiti.  11 
L  ud  N  ue  the  fauhictaiica  of  any  tm  cbcutn  which  have  a  co- 
dcieot  of  Butiial  kidKtaK*  M.  then  MJV(LN>  >•  called  the 
ttiMrint  of  coiiplbi|  of  the  dioiit*  and  ■  gtamUr  cxpnied 
fM  ■  percenaie.  Two  drcuha  an  add  la  M  dawly  ooopM 
when  Mt  coeiticleiit  b  near  uDliy  and  to  be  loo«dy  eeupln)  it 
li  b  veiy  iiml].  Ii  can  be  dunrn  that  If  taradroilt*,  Mhhiivliif 
cafiadty  (C)  aod  Indwtaoc*  <L),  am  CMpM  totelbcr  bdoctlvtlr, 
tbea.  wbea  oKiUatiau  are  IM  Bp  is  om  cinait,  cadUaiioii.  t* 
o  period!  ace  odted  in  the  ounr  diflerini  in  fnqiHncy  (hur 

J.  -.1. J  ._.^  ji^  oatuiil  fnqiMocy  oTthe  drcuii.    U  the 

tune  n  that  the  numerical  pniduct  of  tapadty 

_ euh  elmiit  it  the  lame  or  C^U-CiLi+CL  and 

«  coeffieisit  of  oaplias  then  the  nalunl  iRquaicy  of 

acfadccuil  i>  II-I/2.VICL),  ind  when  coupled  two  onllatiou 
are  let  up  in  the  kecondary  circuit  bavioE  InqueocicH  Hi  and  at 
nidi  that  Mi-H/Vd-*)  and  Ri-ii/VU-t?.    SUo'  in  aU  cuead 


±  other  aj 


f,-l.V(i-*)»i«l),-x, 


exdled  in 


-  , .,  b  Ibenat _, 

ipiing  k  ticcomci  imaU  Ihde  two  wa^ 
.■__..  leBph.     HcDcg  thm 


(iill  

drcuil  lathe: 

terdeatai. 


mpio^LDg  a  very  1o«e  < 


»«  couphng. 

[-gDnpkdto  t. . 

F.  Bnnn.  A.  Slaby  and  O.  Lodfe. 
drcuh  i«  fomiad  with  a  battery  of 
1  and  a  epuli  rap,  and  (•clllaiiaiii 
created  acma  the  epaili  gap  by  an 
One  end  of  the  Inductance  coll  <• 
tt  point         ■       ■      • 


of  apprcpriate  length.    When  on^la- 
— '  - — =■  eynioide  oadllnloM  are 


r  inductance  coib  ar 


tion  are  created  In  the  ekiied 
cnaled  In  the  aolenna  and  dectii 

In  many  caaea  addiiisiul  coflduHi. 

hi  varisui  placea  »  that  the  anangcment  b  asmewhat  diiguiin), 
but  by  Car  the  lariet  pan  of  thr  dcctric  wave  iriidaa  teienaphy 
in  1907  wsi  rflecled  by  tiangmitten  havbiE  antennae  ehhec  In- 
ductively or  dirrttly  coupted  to  a  cloeed  copdeOBer  drtuil  contiiitiiig 

In  practical  wireleit  telegraphy  ihe  anlnna  i>  geneiaily  a  coHcc- 
ODn  of  wim  In  fan  thape  upheld  from  one  or  nior»  ni.«.  -r  >nn^>n 
toTvra.     Somrtimq  tpe  prolon^tlons  of  theie 


in  OKiltatiui  tranifc 

II  tbv  dirca  conpUng  ii  adopted ' 
vj  dirvrtly  to  the  coi 


lecied  throinii  1h 

.- oanh  plate,  or  t 

the  cartb  called  a  ''balancin 


inlenna  ii  niiin«ted  di 


la  of  a  battery  of  leydea 


<  Soa  J.  S.  Stone,  ffJA.  Pat.  Sf^,  No*.  Ti«T9*  a^  T<4t9i* 


tmufomier  cooiiiti  of  a  few  tuma  of  bi^kly  inautatod  wire  wooad  . 
OB  a  Inme  and  famnened  In  oO.  The  oadUatioiit  at*  cOEtioEkd 
•ithtr  by  a  bey  iaaeitri  In  iba  prlmaiy  droit  of  tht  cidtint  in- 
dnctioB  coil  01  tmrfonna-,  or  Inr  ■  kq>  CMtinf  In  aad  out  of  lb* 
priwry  coodeneen  or  throwing  bdudancein  andoot  olth«cloKd 
oacIUation  circuit.  In  one  o(  theM  nvi  the  OKiDalioiu  can  1« 
created  or  aioppcd  at  pleaaure  in  tibe  tarlialiA^  antcmia,  and  heoca 
group!  c4  dectnc  wavca  throm  of  at  will. 


j^fc"!^  jng 


Pndimhn  ef  Sbctric  Wmei  ef  Lertt  Ampltimli.—hi  aaOal 
powerful  electric  waves  lor  commuiiicBlion  over  long  diittncca 
it  u  ceceaaaty  to  employ  tn  alMnititing  cntrent  tiuulonMi 
(see  TlAHnOKHEliE)  nipflM  with  ahemating  cnnenM  from 
a  low  fiequcbcy  altemator  D  driven  by  in  engioe  to  duige 
tho  condeniet  (fig,  43},  Tbe  tnoifoiHiei  T|  hu  iu  aecondaty 
or  bl^-pKMure  tennioib  connected  to-  apatk  balla  Si,  whidi 
are  alto  connected  by  a  dicuit  coMbtlng  of  >  laip  glua  platt 
condcDKr  Ci  nid  (be  ptimaiy  dtcult  of  an  aii-coit  iraDf 
loimet  Ti,  called  ta  OKdlktion  (laoifoimci.  lite  ietonduy 
circuic  oS  tbia  laM  ta  eitbet  connected  between  an.  actiil  A 
and  tbe  earth  E,  or  It  may  be  again  in  tum  connected  In  a 
■ecoud  pair  of  spaik  lialli  ^,  and  thett  again  to  ■  KCond  cob- 
deuec  Cb  OKillatlan  ttassforma  T^  and  tbe  aerial  A,  In 
order  In  produco  dectiic  "'^"■'■—^  in  tbe  ayitem.  Ihe  fint  or 
aHemallDg  curreDt  tmafontKr  must  chai^  Ibe  coDdenn  con- 
nected to  iu  Kcondaiy  terminal!,  but  nuit  not  produce  > 
pemanent  dectiic  arc  between  the  lialla.  Vujoua  devices  hava 
been  iugticHetl  for.  extinguishing  ibe  arc  aad  yet  allowing  the 
coDdeniei  oedllaloiy  discfaarge  to  taLe  place.  TisSt  eBeettd 
Ibis  purpose  by  placing  the  ipaiL  bath  transveraely  In  1  powerful 
magnetic  field.  £lihu  Thomson  blows  on  tbe  epaik  iwlli  with 
a  powttful  jet  of  air.  Marconi  causes  tbe  Ipaik  bails  to  move 
rapidly  paat  each  other  or  causes  n  studded  disk  to  inove  bet  wees 
the  ipuk  balls.  J,  A.  Fleming  devised  a  method  which  has  prac- 
tical advantages  in  both  prcvooting  the  arc  and  permitting  tbe 
osdllatory  currents  to  be  coatraUed  so  u  tO  make  electric  wave 
^gnals.    He  imeria  in  Ibe  ptimai?  circuit  of  tho  al 


^ 


it  transformers  one  or  more  choking  or  impedanco  ci^ 
1  (fig.  43),  called  "  chohen,"  which  are  capable,  one  or  all, 
of  being  sbort^ircuiled  by  keys  K,,  Ki.  The  impedanoe  of  tfat 
ly  or  altemaior  circuit  is  so  adjusted  that  wben  both  tbe 
n  are  in  circuit  the  current  Sowing  is  doI  su&dent  to 
charge  Ihe  condenien;  tnit  lAen  one  dtoker  b  ibort-dicuited 
tbe  fanpedancc  Is  reduced  »  that  (he  condeiur  Is  ckargcd,  bnt 


.WIRSLsyi. 
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adffui  the  tnqfuaiey  m  Uwt  ift  Ine  tli»  yflbftof  th«  Mtittil 
time  period  oi  the  axmit  formed  of  the  oradenaer  and  tnn** 
former  seoondaiy  drcuit,  and  tbu$  ft  is  possible  to  obtain 
cQndenser  osdOatory  discharges  free  from  any  admixture  with 
ajtetnating  oineot  arc.  la  this  manner  the  condenser  di»- 
dukrge  can  be  started  or  stopped  at  (rieasare,  and  kmg  and  short 
dhrhaiges  made  in  accordance  with  the  agnals  of  the  Morse 


Fmq,  43.-«-Akeniate  Cusent  Tiaosformer  System.    (Fleming.) 


alphabet  by  manipulating  the  short-circuiting  key  of  one  of  the 

choking  coilft  (see  British  Patem  Sptcs.,  Nos.  18865,  ^0576  and 

23is6  of  1900;  and  5481  of  rQoi). 

In  the  case  of  transmitters  constructed  as  above  described,  fn 
which  the  effective  agent  la  producing  the  electric  waves  radiated 
is  the  sudden  discharge  of  a  condenser,  it  should  be  noticed  that 
what  is  really  sent  out  is  a  train  of  damped  or  decadent  electric 
waves.  When  electric  oscillations  are  set  up  in  an  open  or  dosed 
electric  circuit  having  capacity  and  Inductance,  and  left  to  them* 
selves,  they  die  away  in  amplitude,  either  because  they  dissipate 
their  energy  as  heat  in  overcoming  the  resistance  of  the  circuit,  or 
because  they  radiate  it  by  imparting  wave  motion  to  the  surround- 
ing ether.  In  both  cases  the  amplitude  of  the  oscillations  decreases 
more  or  less  rapidly.  Such  a  sequence  of  decreasing  electric  osdlla- 
tlons  and  corresponding  set  of  waves  is  called  a  damped  train.  In 
the  case  of  the  plain  or  directly  excited  antenna  the  oscillations 
are  highly  damped,  and  each  train  probably  only  consists  at  most 
of  halfa  dozen  os<^lations.  The  reason  for  this  b  that  the  capacity 
of  a  simple  antenna  is  very  small — it  may  be  something  of  the  order 
of  O-0002  of  a  microfarad — and  hence  the  enerey  stored  up  in  it 
even  under  a  high  voltage  b  also  smalL  Accormngly  this  eneivy 
is  rapidly  dissipated  and  but  few  oscillations  can  take  place.  If, 
however,  the  antenna  is  inductively  or  directly  coupled  to  a  con- 
denser circuit  of  larjg[e  capacity  then  the  amount  of  energy  which 
can  be  stored  up  belore  discharge  takes  place  is  very  much  greater, 
and  hence  can  be  drawn  upon  to  create  prolonged  or  slightly  damped 
trains  of  waves.  Allusion  b  made  below  to  recent  work  on  the 
production  of  undamped  tnsins  of  electric  waves. 

Rtcemng  Arrangemetiti. — Before  explaining  the  advantages 
of  such  small  damping  it  will  be  necessary  to  consider  the 
usual  forms  of  the  ceceiviog. appliance.  This  consists  of  a 
recei^ng  antenna  similar  to  the  sending  antenna,  and  in  any 
^reless  telegraph  station  it  is  usual  to  make  the  one  and  the 
same  anteima  do  duty  as  a  receiver  or  sender  by  switching 
it  over  from  one  apparatus  to*  the  other.  The  electric  waves 
comiBg  through  space  from  the  sending  station  strike  against 
the  receiving  antenna  and  set  up  in  it  high  frequency  alter* 
nating  electromotive  forces.  To  detect  these  currents  some 
device  has  to  be  inserted  in  the  antenna  circuit  or  else  inductively 
connected  with  it  which  Is  sensitive  to  high  frequency  currents. 
These  «ave<dMecting  devices  may  b^  divided  into  two  classes: 
Q^  potential  operated  detectors,  and  (ii)  current  operated 
detectoi;s.  The  oldest  of  the  class  (i)  is  that  generically  known 
as  a  coherer t  the  construction  of  which  we  have  already  described. 
The  ordinary  forms  of  metallic  filings  coherer  of  the  Branly 
type  require  tapping  to  bring  them  back  to  the  high  resistance 
or  sensitive  condition.  Lodge  arranged  a  mechanical  tapper 
for  the  purpose  which  continually  administered  the  small  blow 
to  the  tube  sufficient  to  keep  the  filings  in  'a  sensitive  oondi- 
tSoD.  Popoff  employed  an  electromagnetic  tapper,  In  fact  the 
mechanism  of  an  electric  bell  with  the  gong  removed,  for  this 
purpose.  Marconi,  by  giving  great  attention  to  details,  im- 
proved the  electromagnetic  tapper,  and,  combining  it  with 
his  improved  form  of  sensitive  tube,  Aiade  a  telegraphic  instru- 
ment as  follows:  the  small  glass  tube,  containing  nickel  and 
silver  filings  between  two  silver  plugt^  way  attach^  to  a  boae 


hflldur  mm!  oMte  ftUs  waa  •■**'»**d  a  small  rlnrtinn*'^— **^ 
having  a  vibrating  armature  like  an  dectric  bell  carrying  on 
it  a  stem  and  hammer.  This  hammer  is  arranged  so  that  when 
the  armature  vibrates  it  gives  little  blows  to  the  underside  of 
the  tube  and  shakes  up  the  filings.  B/  means  of  several 
adjusting  screws  the  force  and  frequency  of  these  blows  can  be 
exactly  tegulkted.'  In  series  with  the  tube  is  placed  a  single 
voltaic  (xll  and  a  telegraphic  relay,  and  Marconi  added  certain 
ooHs  placed  across  the  q>ark  contacts  of  the  rday  to  prevent 
the  local  sparks  affecting  the  coherer.  The  rehty  itself  servedl 
to  actuate  a  Morse  printing  telegraph  by  means  of  a  local 
battery.  This  zeodving  apparatus^  with  the  exception  of  the 
Morse  prmter,  was  contained  in  a  sheet-iron  box,  so  Ss  ta 
exclude  it  from  the  action  of  the  sparks  of  the  neighbouring 
transmitter.  In  the  early  experiments  Marcoid  connected 
the  sendtive  tube  in  between  the  receiving  antenna  and  the 
earth  plate,  bat»  as  iflready  mentioned,  in  subsequent  forms  of 
apparatus  be  introduced  the  primary  coil  of  a  peculiar  form  o| 
oscillation  transformer  into  the  antenna  circuit  and  connectcxl 
the  ends  of  the  sensitive  tube  to  the  terminals  of  the  secondary 
circait  of  this  "  jigger  "  (fig.  44),  In  later  improvenMots  the 
secondary  circuit  of  this  jigger  was  interrupted  by  a  smaB 
condenser,  and  the  terminals  of  the  relay  and  local  cell  were 
connected  to  the  plates  of  this  condenser,  whilst  the  sensitive 
tube  was  attached  to  the  outer  ends  <rf  the  secondary  circuit. 
Also  another  condenser  was  added  in  parallel  with  the  sensitive 
tube. 

With  this  apparatus  some  of  Marconi's  earliest  successes,  such 
as  telegraphing  across  the  English  Channel,  were  achieved,  and 
telegrs^hic  communication  at  the  rate  of  ^ 
fifteen  words  or  so  a  minute  established  | 
between  the  East  (Soodwin  lightship  and 
the  South  Foreland  lighthouse,  also  be- 
tween the  Isle  of  Wi|^t  and  the  Lizard 
iaQaactitSL  It  was  found  to  be  peculiariy 
adapted  for  communication  between  ships 
at  sea  and  between  ship  and  shore,  and 
a  system  tA  regular  sapermarine  com- 
munication was  put  into  operation  by 
two  limited  companies,  Marconi's  Wire- 
less Telegraph  Company  and  the  Marconi 
International  Marine  Communication 
Company.  S»tations  were  established  on 
various  coast  positions  and  ships  supplied 
with  the  above-described  apparatus  to 
communicate  with  each  other  and  with 
these  statioBS. '  By  the  end  of  rgot  this  radio-telegraphy  hat 
bteti  established  by  Marconi  and  his  asaodatea  on  a  aecnit 
industrial  basb. 

Various  Forms  of  Wtm  DOocters  or  Reeeioers.-^'Thn  numerous 
adjustments  required  by  the  tapper  and  the  inertia  of  the  apparatus 
prompted  inventjDfstoseek  for  a  self -restoring  coherer  which  ahonld 
not  need  tapping*  Castdli,  a  petty  offioer  in  the  Italian  navy» 
found  that,  u  a  small  drop  of  mercury  was  contained  in  a  glass 
tube  between  a  plug  of  iron  and  carbon,  with  certain  adjustments, 
the  arrangement  was  nott<«onductive  to  the  current  from  a  sing^ 
cell  but  became  conductive  when  electric  ocdllatioos  passed  through 
it.^  Hence  the  following  appliance  was  worked  out  oy  Lieutenant 
Solari  and  ofBoerB  in  tlw  Italian  navy.*  The  tube  provided  with 
certain  screw  adjustments  had  a  single  cell  and  a  telephone  placed 
in  series  with  it,  and  one  end  of  the  tube  was  connected  to  the 
earth  and  the  other  end  to  a  receiving  antenna.  It  was  then  found 
that  when  electric  waves  fell  on  the  antenna  a  sound  was  heard 
in  the  telephone  as  each  wave  train  passed  over  it.  so  that  if  the 
wave  trains  endured  for  a  longer  or  shorter  time  the  sound  in  the 
telephone  was  of  corresponding  duration.  In  this  manner  it  was 
posmUe  to  hear  a  Morse  code  dash  or  dot  in  the  telephone.  Thb 
method  of  receiving  soon  came  to  be  known  as  the  telephonic  method. 
Lodge,  Mutrhead  and  Rolnnson  also  devised  a  self-restoring  coherer 
as  follows:' — A  small  steel  wheel  with  a  sharp  edge  was  kept  routing 
by  clockwork  so  that  its  edge  continually^  cut  through  a  gidbule 
of  mercury  covered  with   paraffin   oil.    The  oil   film   prevented 

i  See  £M?fricaiJemar,  1^02.51,0.968.  .    _, 

*See  "A  Royal   Institution   Discourse."  by  G.  Marcoat.  Tht 
EUOrkiam,  1903,.  49»  P>  49o;  abo  BriUsk  Pat,  Spee.»  No.  18105  of 
1901. 
I     •  See  MfifhJ^eJLiS^M.*  Lodge  and  others.  No.  i3SSi«<J<90>^ 
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traversed  by  a  current  and  deflected  in  the  field.    Its  deflexion 
was  observed  by  an  attached  mirror  in  the  usual  way. 

Another  form  of  thermoelectric  receiver  lias  been  devised  by 
J.  A.  Fleming  {Pkil.  Mag.,  December  1906)  as  follows: — It  consists 
of  two  glass  vessels  like  test  tubes  one  inside  the  other,  the  space 
between  the  two  being  exhausted.  Down  the  inner  test  tube  pass 
four  copper  strips  having  platinum  wires  at  their  ends  scaled  through 
the  glass.  In  the  inner  space  between  the  test  tubes  one  [>air  of 
these  platinum  wires  are  connected  by  a  fine  constantan  wire 
about  -oa  mm.  In  diameter.  The  other  pair  of  platinum  wires  are 
connected  by  a  tellurium-bismuth  thermo-couple,  the  junction  of 
which  just  makes  contact  with  the  centre  of  the  fine  wire.  The 
outer  terminals  of  this  junction  are  connected  to  a  ealvanometer, 
and  when  electric  oscillations  are  sent  through  the  fine  wire  they 
cause  a  deflexion  of  thb  galvanometer  (fig.  48).    The  thermal 

detectors  are  ■  especially  useful  for  the 
purpose  of  quantitative  measurements, 
because  they  indicate  the  true  effective 
or  square  toot  of  mean  square  value  of 
the  current  or  train  of  oscillations  |>assing 
through  the  hot  wire  On  the  other 
hand,  the  eoberer  or  loose  contact  de- 
tectors are  chiefly  affected  by  the  initial 
value  of  the  electromotive  force  acting 
on  the  junction  during  the  train  of 
oscillations,  and  the  magnetic  detectors 
by  the  initial  value  of  tne  current  and 
abo  to  a  considerable  extent  by  the 
number  of  oscillations  during  the  train. 
Fig.  4iB. — Tellurium-  Hence  the  coherer  type  of  detectors  are 
bismuth  Vacuum  Ther-  called  potential  detectors  whilst  the 
mal  Detector  for  Elec-  thermal  are  called  integial  cunent  de- 
trie  Osallationa.  a  ft,  tectofs,  the  cunent  detectors  depending 
constantan  wire;  e  d,  entirely  or  to  some  extent  upon  the 
thermoiunction;  G  G,  damping  of  the  train  of  oscillations,  that 
galvanometer  terminals;  »  to  say,  upon  the  number  of  oscillations 
O  O,  antenna  and  earth  '<>"!****8  *  f**"- 

terminals.  ^^^  ""''  *yp^  ^  waye  detector  de- 

pends upon  the  peculiar  property  of 
rarefied  gases  or  vapours  which  under  some  circumstances  possess 
a  unilateral  conductivity.  Thus  T.  A.  Fleming  invented  in  1904 
a  detector  called  an  oscillation  valve  w  glo#  lamp  detector  made 
as  foUowa:''  A  small  carbon  filameat  inoandesoent  lamp  itts  a 
platinum  plate  or  cylinder  placed  in  it  surrounding  or  dose  to  the 
filament.  This  plate  is  supported  by  a  platinum  wire  sealed 
through  the  glass.  Fleming  discovered  that  if  the  filament  is  made 
incandescent  by  the  current  from  an  insulated  batterv  there  is  a 
unilateral  conductjlvicy  of  the  rarefied  gas  between  the  not  filameat 
and  the  metal  plate,  such  that  if  trus  negative  terminal  of  the 
filament  is  connected  outside  the  lamp  through  a  coil  in  which 
electric  oscillations  are  created  with  the  platinum  plate,  only  one 
half  of  the  oscillataoiis  are  permitted  to  pass,  viz.,  those  which 
carry  negative  electricity  from  the  hot  filament  to  the  cooled  plate 
through  the  vacuous  ^lace.  This  phenomenon  is  connected  with 
the  fact  that  incandescent  bodies,  esfvecially  in  rarefied  gases,  throw 
off  or  emit  dcctrons  or  gaseous  negative  ions. 

Such  an  oscillation  vuve  was  first  used  by  Fleming  as  a  receiver 
for  wiielesa  tel^raph  purposes  in  1904  as  follows  :-^In  between 
the  receiving  antenna  and  the  earth  is  placed  th^  primary  coil  of 
an  oscillation  transformer:  the  secondary  circuit  of  this  trans- 
former contains  a  galvanometer  in  series  with  it,  and  the  two 
together  are  foined  between  the  external  negative  terminal  of  the 
carbon  filament  of  the  above-described  lamp  and  the  insulated 
platinum  plate.  When  this  is  the  case  oscillations  set  up  in  the 
antenna  will  cause  a  continuous  current  to  flow  through  the  galvano- 
meter, the  lamp  acting  as  a  valve  to  stop  all  those  electric  oscilla- 
tions in  one  direction  and  only  permit  the  oppoate  ones  to  pass 
(f^.  40).  Wehnelt  discovered  that  the  same  effect  could  be  pro* 
duced  by  using  instead  of  a  carbon  filament  a  platinum  wire  covered 
with  the  oxi(fes  of  calcium  or  barium,  which  when  incandescent 
have  the  property  of  copiously  emitting  negative  ions.  Another 
form  of  receiver  can  be  made  depending  on  the  properties  of  n^ercury 
vapour.  A  highly  insulated  tube  contams  a  fittle  roereuiy,  which 
is  used  as  a  negative  dectrode,  and  the  tube  also  has  sealed  through 
the  glass  a  platinum  wire  carrying  an  iron  plate  as  aa  anode.  A 
battery  with  a  sufficient  number  of  cells  is  connected  to  these  two 
electrodes  so  as  to  pass  a  current  through  the  mercury  vapour, 
negative  electricity  proceeding  from  the  mercury  cathode  to  the 
iron  aqode.  The  mercury  vapour  then  possesses  a  unilateral  coa- 
ductivi^,  and  can  be  used  to  filter  off  all  those  oscillations  in  a 
traiA  which  pass  in  one  direction  and  make  them  readable  on  an 
ordinary  ^Ivanometer.  In  addition  to  the  above  gaseous  recdfiets 
of  oscillations  it  has  been  found  that  several  crystals,  such  as  car- 
borundum  (carbide  of  silicon),  hessite,  anastase  and  many  others 
possess  a  unilateral  conductivity  and  eiu.ble  us  to  iBctify  trains 
of  oscillations  into  continuous  currents  which  can  affect  a  telephone. 
Also  several  contacts,  such  as  that  of  galena  (sulphide  of  lead)  and 

*  Sec  J.  A.  Fleming,  Proc.  Roy,  S^.,  190$,  74,  p.  746.  Also  BrilUk 
Pal.  Spec.,  No.  34580  of  1904. 


phimbago,  and  molybdenste  and  copoer  ponscss  nmibr  powers, 
and  can  be  used  aa  detectors  in  radio-telegraphy.  See  G.  W.  Pierce, 
The  Physual  Rtoitw,  July  1907,  March  1909,  oa  crystal  rectifiers  for 
electric  oscillations. 

Syntonic  Electric  Wave  Telegraphy. — If  a  simple  receiving 
anteona  as  above  described  is  set  up  with  an  oscillation-detect- 
ing device  attached  to  it,  we  find  that  it  responds  to  incident 
electric  waves  of  almost  any  frequency  or  damping  provided 
that  the  magnetic  force  of  the  wave  is  perpendicular  to  the 
antenna,  and  of  sufikient  intensity.  This  aciangement  is  called 
a  non-syntonic  receiver.  On  tJie  other  hand,  if  a  closed  oscilla^ 
ti(»  circuit  is  constructed  having  capacity  and  considerable 
inductance,  then  oscillations  can  be  set  up  in  it  by  very  small 
pepodic  electromotive  forces  provided  these  have  a  frequency 
exactly  agreeing  with  that  of  the  condenser  circuit.  This  last 
circuit  has  a  natural  frequency  of  its  own  which  is  numerically 
measured  by  i/2tV(CL),  where  C  is  the  capacity  of  the  con- 
denser and  L  is  the  inductance  of  the  circuit.  The  problem, 
oi  syntonic  electric  wave  telegraphy  is  then  to  construct  a 
transmitter  and  a  receiver  of  sudi  kind  that  the  receiver  will 
be  affected  by  the  waves  emitted  by  the  corresponding  or 
syntonic  transmitter,  but  not  by  waves  of  any  other  wave- 
length or  by  irregular  electric  impulses  due  to  atmospheric 
electricity.  It  was  found  that  to  achieve  this  result  the  trans- 
mitter must  be  so  constructed  as  to  send  out  prolonged  trains 
of  slightly '  damped  waves.  Electric-radiative  circuiu  like 
thermal  radiators  are  divided  into  two  broad  classes,  good 
radiators  and  bad  radiators.  The  good  electric  radiators  may 
be  compared  with  good  thermal  radiators,  sucJi  as  a  vessel 
coated  with  lamp  black  on  the  outside,  and  the  bad  electric 
radiators  to  poor  thermal  radiators,  such  as  a  silver  vessel 
highly  policed  on  its  exterior.  When  electric  oscillations  are 
set  up  in  these  two  classes  of  electric  radiators,  the  first  class 
send  out  a  highly  damped  wave  train  and  the  second  a  (eeble 
damped  wave  train  provided  that  they  have  sufficient  capacity 
or  energy  storage  and  low  resistance.  A  radiator  of  thL  last 
class  can  be  constructed  by  connecting  inductively  or  directly 


Fic.  49.'~A,  antenna;  P  S,  jigger  or  oscillation  transfomer;  C, 
condenser;  O,  Fleming  oscillation  valve;  B,  worldog  battery; 
T,  telephone;  R,  rheostat;  £,  earth-plate. 

an  antenna  of  suitable,  capacity  and  inductance  to  a  nearly 
ck)sed  electric  circuit  consisting  of  a  condenser  of  large  capacity, 
a  spark  gap  and  an  inductance  of  low  resistance.  When 
oscillatiotts  are  excited  in  this  last  circuit  they  commimicate 
them  to  the  antenna  provided  this  last  circuit  is  tuned  or 
syntonized  to  the  dosed  drcuit,  and  the  radiating  antenna  has 
thus  a  large  store  of  energy  to  draw  upon  and  can  therefore 
radiate  prolonged  trains  of  electric  waves.  The  above  state- 
ments, though  correct  as  far  as  they  go,  are  an  imperfect  account 
of  the  nature  of  the  radladon  from  a  coupled  antenna,  but  a 
mathematical  treatment  is  required  for  a  fuller  explanation. 
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The  success  so  far  achieved  in  isolating  dectric  wave  tefesraphic 
stations  has  been  based  upon  the  principles  of  electric  resonance 
and  the  fact  that  dectric  oscillations  can  be  set  up  in  a  circuit 
having  capacity  and  considerable  inductance  by  feeble  electro- 
motive impulses,  provided  they  are  of  exactly  the  natural 
frequency  of  the  said  circuit.  We  may  illustrate  the,  matter  as 
follows:  A  heavy  pendulum  possesses  inertia  and  the  property 
of  being  displaced  from  a  position  of  rest  but  tending  to  return 
to  it.  These  mechanical  qualities  correspond  to  inductance 
and  capacity  in  electric  circuits.  Such  a  pendulum  can  be  set 
in  vigorous  vibration  even  by  feeble  pufis  of  air  directed  against 
it,  provided  these  are  administered  exactly  in  time  with  the 
natural  period  of  vibration  of  the  pendulum. 

Although  inventofB  had  more  or  leas  deariy  grasps  these  prin- 
ciples they  were  firat  embodied  in  practice  in  1900  by  G.  Marconi 
in  an  operative  system  of  syntonic  wirrieas  telegraphy.  His  trans- 
mitter consists  0!  a  nearly  dosed  oscillating  circuit  comprising  a 
condenser  or  battery  of  Leyden  jars,  a  spark  gap,  and  the  primary 
coil  of  an  oscillation  transformer  con^sting  of  one  turn  of  thick  wire 
wound  on  a  wooden  frame.  Over  this  primary  is  wound  a  secondary 
circuit  of  five  to  ten  turns  which  has  one  end  connected  to  the  earth 
through  a  variable  inductance  coil  and  the  other  end  to  an  antenna. 
These  two  circuits  are  syntonized  so  that  the  closed  or  condenser 
circuit  and  the  open  or  antenna  circuit  are  adjusted  to  have,  when 
separate,  the'  same  natural  electrical  time  of  vibration.  The  re- 
ceiving arrangement  consists  of  aniuiteana  iHiich  is  connected  to 
earth  through  the  primary  coil  of  an  osdllation  transformer  and  a 
variable  inductance.  The  secondary  circuit  of  this  transformer  is 
cut  in  the  middle  and  has  a  condenser  inserted  in  it,  and  its  ends 
are  connected  to  the  sensitive  metallic  filings  tube  or  coherer  as 
shown  in  fig.  SO*    This  vsceivcr  thersfore,  like  tht  tsaasmltter. 
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condsts  of  an  ooea  and  a  ddsed  electric  oscillation  drcuit  induc- 
tivdy  oonncctea  together;  also  the  two  drcuits  of  the  receiver 
must  .be  syntonized  or  tuned  both  to  each  other  and  to  those  of  the 
transmitter.^  When  this  is  done  we  have  a  syntonic  system  which 
is  not  easily  affected  by  dectric  waves  of  other  than  the  right  period 
or  appiDximadng  thereto.  Marconi  exhibited  in  October  i^k>o  this 
apparatus  in  action,  and  showed  that  two  or  more  receivers  of 
dtnerent  tunes  could  be  connected  to  the  same  antenna  and  made 
to  respond  separately  and  simultaneously  to  the  action  of  separate 
but  tuned  transmitters. 


A.  Slaby  in  Berlin  shortly  afterwards  made  a  similar  exhibition 
of  syntonic  dectric  wave  telegraphy.'    O.  Lodge  had  previously 


that  it  was  necessary  for  syntonic  tdegraphy  to  provide  a  radiator 
capable  of  emitting  sustained  trains  of  waves.  His  proposal 
radiator  and  absorber  consisted  of  two  wing-shaped  plates  ol  copper, 
the  transmitter  plates  bang  intenrnpted  in  the  centre  by  a  spark 
gap,  and  the  receiver  plates  by  an  indocunoe  coil  from  the  ends 
of  which  connexions  were  made  to  a  oobner.  At  a  later  date  a 
syntonic  system  comprising,  as  above  stated,  an  antenna  directly 
coupled  to  a  resonant  closed  drcuit  was  put  into  operation  by 
Lodge  and  Muirbead,  and  much  the  same  methods  have  been 
followed  in  the  system  known  as  the  Tdefwduu  qrstem  employed 
In  Germany. 

A  method  of  syntonic  tdegn4>hy  proposed  by  A.  Blondel  (CompUs 
midus,  iQoo,  130,  p.  itBX)  consiited  in  creating  a  syntony  not 
between  the  frequency  of  the  oscillations  in  the  sender  and  reodver 
dreuiu  but  between  the  groups  of  osdUations  constituting  the 

>  See  G.  Marconi.  Brit.  PaL  Spec,,  No.  7777  of  1900;  also  /saim. 

*'See  fi  9aby,  TUESoritian,  1901, 46.  p.  475. 

•  See  0.  Lodge,  BriL  PaL  5^.^^0.1X5755  *«97. 


wave  trains;  but,  although  other  patentees  have  suggested  the 
same  plan,  the  author  b  not  aware  that  any  success  has  attended 
its  use  in  practice.  ^  The  only  other  suggested  solution  of  the 
problem  of  isolation  in  connexion  with  wireless  telegraph  station* 
was  given  by  Anders  Bull  (£/ec/ric»an, 'i^i,  46,  p.  573).  Very 
briefly  stated,^  his  method  consists  in  sendine  out  a  group  of  wave 
trains  at  certain  irregular  but  assigned  intervals  of  time  to  constitute 
the  simplest  signal  o^i^tvalent  to  a  dot  in  the  Morse  code,  and  a 
sequence  of  such  trains,  say  throe  following  one  another,  to  consti- 
tute the  dash  on  the  Morse  code.  The  apparatus  is  exceedingly 
complicated  and  can  ody  be  understood  oy  reference  to  very 
detailed  diagrams.  (See  PrincipUs  of^  EUclric  Wave  Tdegraphy,  by 
T.  A.  Fleming,  ls>o6,  sect.  13,  chap,  viii.)  By  means  of  the  Anders 
BuU  apparatus  several  messages  can  be  sent  out  simultaneously 
from  mlterent  transmitters  and  recdved  independently  and  amul- 
taneously  upon  corresponding  recdvers,  while  no  ordinary  non- 
syntonic  or  other  receiver  is  able  dther  to  obscure  the  messages 
being  sent  to  the  Anders  Bull  receivers  or  to  interpret  those  that 
may  be  picked  up.  Although  complicated  the  apparatus  seems  to 
work  fairly  wdl. 

Practical  Electric,  Wave  T^graphy. — At  tb's  stage  it  may  be 
convenient  to  outline  the  progress  of  electric  wave  telegraphy 
since  1899.  Marconi's  success  in  bridging  the  Engli^  Channd 
at  Easter  in  1899  with  electric  waves  and  establishing  practical 
wireless  tdegraphy  between  ships  and  the  shore  by  this  means 
drew  public  attention  to  the  value  of  the  new  means  of  com- 
munication. Many  investigators  were  thus  attracted  into  this 
fidd  of  research  and  invention.  In  Germany  A.  Slaby  and 
F.  Braun  were  the  most  active.  Slaby  paid  considerable 
attention  to  the  study  of  the  phenomena  connected  with  the 
production  of  the  osdllations  in  the  antenna.  He  showed  that 
in  a  simple  Marconi  antenna  the  variations  of  potential  are  a 
maximum  at  the  insulated  top  and  a  minimum  at  the  base, 
whilst  the  current  amplitudes  are  a  maximum  at  the  top  earthed 
end  and  sero  at  the  top  end.  He  therefore  saw  that  it  was  a 
mistake  to  insert  a  potential-affected  detector  such  as  a  coherer 
in  between  the  base  of  the  antenna  and  the  earth  because  it 
was  then  subject  to  very  small  variations  of  potential  between 
its  ends.  He  overcame  the  difficulty  by  esecting  a  vertical 
earthed  recdving  antenna  like  a  lightning  rod  and  attached  a 
lateral  extension  to  it  at  a^ard  or  two  above  the  earthed  end. 
To  the  outer  end  of  this  lateral  wire  a  condenser  was  attached 
and  the  coherer  inserted  between  the  condenser  and  the  earth. 
The  osdllations  set  up  in  the  vertical  antenna  exdted  sym- 
pathetic ones  in  the  lateral  circuit  provided  this  was  of  the 
proper  length ;  and  the  coherer  was  acted  upon  by  the  maximum 
potential  variations  possible.  Passing  over  numerous  inter- 
mediate stages  of  development  we  find  that  in  1898  Professor 
F.  Bnun  showed  that  osdllations  suitable  for  the  purposes  of 
electric  wave  creation  in  wireless  tdegraphy  could  be  set  up  in 
a  drcuit  consisting  of  a  Leyden  jar  or  jars,  a  spark  gap  and  an 
inductive  circuit,  and  communicated  to  an  antenna  dther  by 
inductive  or  direct  coupling  {Brit.  Pat.  Spec.,  No.  1862  of  1899). 
When  the  methods  for  effecting  this  had  been  worked  out 
practically  it  finally  led  to  the  inventions  of  Slaby,  Braun  and 
others  being  united  into  a  system  called  the  Telcfuxiken  system, 
which,  as  regards  the  transmitter,  consisted  in  forming  a  closed 
osdllation  drcuit  comprising  a  condenser,  spark  gap  and  in- 
ductance which  at  one  point  was  attached  dther  directly  or 
through  a  condenser  to  the  earth  or  to  an  equivalent  balandng 
capadty,  and  at  some  other  point  to  a  suitably  tuned  antenna. 
The  recdving  arrangements  comprised  also  an  open  or  antenna 
drcuit  connected  directly  with  a  dosed  condenser-inductance 
drcuit,  but  in  place  of  the  spark  gap  in  the  transmitter  an 
electrolytic  recdver  was  inserted,  having  in  connexion  with 
it  as  incficator  a  voltaic  cell  and  telephone.  In  this  manner 
the  dgnals  are  read  by  ear.  In  the  same  way  the  arrange- 
ments finally  elaborated  by  Lodge  and  Muirhead  consisted 
of  a  direct  coupled  antenna  and  nearly  closed  condenser 
drcuit,  and  a  similar  recdving  drcuit  containing  as  a  detector 
the  sted  whed  revolving  on  oily  mercury  which  actuated  a 
siphon  recorder  writiQg  signals  on  paper  tape.  Arrangements 
not  very  different  in  general  prindple  were  put  into  practice 
in  the  United  States  by  Fessenden,  de  Forest  and  others. 

Hence  it  will  be  seen  that  the  difference  between  various  fonnn 
of  the  so-called  spark  systems  of  wireless  telegraphy  is  not  x-eo' 
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KsBt.  All  of  tbcm  mafce  ute  of  'MatconTi^  •nfMUM  In  tome  fonn 
th  at  the  traRaniittting  and  at  the  nerving  end,  all  of  them 
make  uae  of  an  earth  connexion,  or  its  eciuivalent  in  the  form  of  a 
balancing  capacity  or  large  surface  having  capacity  with  respect 
to  the  earth,  which  merely  means  that  they  insert  a  condenser  of 
large  capacity  in  the  earth  connexion.  All  of  them  couple  the 
traosmittin^  antenna  directly  or  inductively  to  a  capadty-inductive 
circuit  servug  as  a  storage  of  energy,  and  all  of  them  create  thereby 
electric  waves  of  the  same  type  moving  over  the  earth's  surface 
with  the  maBttetic  force  of  the  wave  paniHcl  to  it.  At  the  receiving 
station  the  differences  in  these  systems  depend  chiefly  apon  varia- 
tions  in  the  actiud  form  of  the  oecillatioa  aetector  used,  whether  it 
be  a  loose  contact  or  a  thermali  electrolytic  or  magnetic  detector. 

In  July  and  August  1899  the  Marconi  system  of  wireless 
telegraphy  was  tried  for  the  first  time  during  British  naval 
manoeuvres,  and  the  two  cruisers,  **  Juno"  and  *'  Europa,"  were 
fitted  with  the  new  means  of  communication.  The  important 
results  obtained  showed  that  a  weapon  of  great  power  had  been 
provided  for  assisting  naval  warfare.  From  and  after  that 
time  the  British  Adnuralty  and  the  navies  of  other  countries 
beg^  to  give  great  attention  to  the  development  of  electric 
wave  telegraphy. 

Transatlanlic  Wireless  TeUgraphy. — ^Raving  found  t|iat  the 
principles  of  resonance  could  be  successfully  applied  so  as  to 
isolate  wireless  telegraph  receivers,  Marconi  turned  his  attention 
to  the  accomplishment  of  his  great  ambition,  viz.  Transatlantic 
wiretess  telegraphy.  In.  January  igox  he  tcJegraphed  without 
difficulty  by  electric  waves  from  the  Isle  of  Wight  to- the  Lizard, 
viz.  200  m.,  and  he  considered  that  the  time  had  come  for 
a  serious  attempt  to  be  made  to  communicate  across  the 
Atlantic.  A  site  for  a  first  Transatlantic  electric  wave  power 
station  was  secured  at  Poldhu,  near  MuUion  in  south  Cornwall, 
by  the  Marconi  Company,  and  plans  arranged  for  an  histalla- 
tioxL  Up  to  that  time  an  induction  coil  known  as  a  lo-inch 
coil  had  sufficed  for  spark  production,  but  it  was  evident  that 
much  more  power  would  be  required  to  send  electric  waves 
across  the  Atlantic  Transformers  were  therefore  employed 
taking  alternating  electric  current  from  an  alternator  driven 
by  an  oil  or  steam  engine,  and  these  high  tension  transformers 
were  used  to  charge  condensers  and  set  up  powerful  oscilla- 
tions in  a  multiple  antenna.  The  special  electrical  engineering 
arrangements  employed  at  the  outset  for  this  first  electric  wave 
power  station  required  to  create  the  osdUations  of  the  desired 
power  were  designed  for  Marconi  by  J.  A.  Fleming;  but  the 
arrangements  were  8ubse<juently  altered  and  improved  by 
Marconi,  one  of  the  most  important  additions  being  a  form 
of  high-speed  rotating  disk  discharger  devised  by  Marconi  by 
which  he  was  able  to  immensely  increase  the  speed  of  signalling. 
The  first  antenna  employed  consisted  of  50  bare  copper  wires 
900  ft,  long,  arranged  in  fan-shape  and  upheld  between  two 
masts.  Subsequently  this  antenna  was  enlarged,  and  lour 
wooden  lattice  towers  were  btiilt,  215  ft.  high  and  ioo  ft.  apart, 
sustaining  a  conical  antenna  comprised  of  400  wires  (see  G. 
"Marconi,  Proc.  Roy.  Inst.,  1902, 17,  p.  208).  This  transmitting 
plant  was  completed  in  December  1901,  and  Marconi  then 
crossed  the  Atlantic  to  Newfotmdland  and  began  to  make 
experiments  to  ascertain  if  he  could  detect  the  waves  emitted 
by  it.  At  St  John's  in  Newfoundland  he  erected,  a  temporary 
receiving  antenna  consisting  of  a  wire  400  ft.  long  upheld  by 
a  box  kite,  and,  employing  a  sensitive  coherer  and  telephone 
as  a  receiver,  he  was  able,  on  December  Z3,  1901,  to  hear  "  S  " 
signals  on  the  Morse  code,  consisting  of  three  dots,  which  he 
had  arranged  should  be  sent  out  from  Poldhu  at  stated  hours, 
according  to  a  preconcerted  programme,  so  as  to  leave  no 
doubt  they  were  electric  wave  sgnals  s^t  across  the  Atlantic 
and  not  accidental  atmospheric  electric  disturbances.  This 
result  created  a  great  sensation,  and  proved  that  Transatlantic 
electric  wave  telegraphy-  was  quite  feasible  and  not  Inhibited 
by  distance,  or  by  the  earth's  curvature  even  over  an  arc  of  a 
great  circle  3000  m.  in  length.  In  a  repetition  of  this  experi- 
ment at  the  end  of  February  1903  Marconi,  on  board  the  S.S. 
"  Philadelphia,"  received  wireless  messages  printed  on  the  ordi^ 
i^ry  Morse  tape  at  a  distance  of  1557  m.  from  the  sending 
■tation  at  Poldhu.  and  also  received  the  letter  "  S  "  at  a  distance 


of  2099  m.  from  the  same  place.  In  tlie  course  of  this  voyage 
he  noticed  that  the  signals  were  received  better  during  the 
night  than  the  daytime,  legible  messages  being  received  on  a 
Morse  printer  only  700  m.  by  day  but  1500  by  nig^t» 

The  appliances  in  the  Poldhu  station  were  subsequently 
enlarged  and  improved  by  Marconi,  and  corresponding  power 
stations  erected  at  Cape  Cod,  Ma^achusetts,  U.S.A.,  and  at 
Cape  Breton  in  Nova  Scotia.  In  1902  Marconi  was  able  to 
transnut  a  large  number  of  messages  across  the  Atlantic, 
receiving  them  by  means  of  his  magnetic  detector.  In  the 
same  year  numerous  experiments  were  tried  with  the  assistance 
of  an  Italian  battleship,  the  "  Cario  Alberto,"  lent  by  the  Italian 
government,  and  messages  were  transmitted  from'  Poldhu  to 
Kronstadt,  to  Spezia,  and  also,  to  Sydney  in  Nova  Scotia. 
Doubts  having  been  raised  whether  the  powerful  electric  waves 
sent  out  from  these  stations  would  not  interfere  with  the 
ordinary  ship  'to  shore  Communication,  special  demonstrations 
were  made  by  Marconi  before  the  writer,  and  later  before 
British  naval  officers,  to  demonstrate  that  this  was  not  the 
casc.^  In  1904  a  regular  System  of  communication  of  press 
news  and  private'  messages  from  the  Poldhu  and  Cape  Breton 
stations  to  Atlantic  liners  in  mid-Atlantic  was  inaugurated, 
and  daily  newspapers,  were  thenceforth  printed  on  board  these 
vessels,  news  being  supplied  to  them  daily  by  electric  wave 
telegraphy.  By  tiie  middle  of  1905  a  very  large  number  of 
vessels  had  been  equipped  with  the  MaiconI  ^ort  distance 
and  long  distance  wireless  telegraph  apparatus  for  intercom- 
munication and  reception  of  messages  from  power  stations  on 
both  sides  of  the  Atlantic,  and  the  chief  navies  of  the  world 
had  adopted  the  apparatus.  In  1904,  during  the  Russo- 
Japanese  war,  war  news  was  transmitted  for  The  Times  by 
wireless  telegraphy,  the  enormous  importance  of  which  in  navid 
strategy  was  abundantly  demonstrated. 

As'  the  power  station  at  Poldhu  was  then  fully  occupied  with 
the  business  of  long  distance  transmission  to  ships,  the  Marconi 
Company  began  to  erect  another  large  power  station  to  Mar- 
coni's designs  at  Clifden  in  Connemara  on  the  west  coast  of 
Ireland.  This  station  was  Intended  for  the  Transatlantic 
service  In  correspondence  with  a  similar  station  at  Glace  Bay 
in  Nova  Scotia.  It  was  completed  in  the  summer  of  1907, 
and'  on  the  X7th  of  October  1907  press  messages  and  private 
messages  were  sent  across  the  Atlantic  in  both  directions.  The 
station  was  opened  shortly  afterwards  for  public  service,  the 
rates  being  greatly  below  that  then  oarent  for  the  cable 
service. 

The  service  was,  however,  hiterrupted  in  Atigust  1909  by  a 
fire,  which  destroyed  part  of  the  Glace  9ay  station,  but  was 
le-estabUshed  in  April  1910. 

Meanwhile  other  competitors  were  not  Idle.  The  inventions  of 
Slabv,  Braun  and  others  were  put  into  practice  by  a  German 
wireless  telegraph  company,  and  very  much  work  done  in  erecting 
land  stations  and  equipping  ships.  In  France  the  scientific  study 
of  the  subject  was  advanced  by  the  work  of  Blondel.Tissot.  Ducretet 
and  others,  and  systems  called  die  Ducretet  and  Rochefort  set  ia 
operation.  In  the  United  States  the  most  active  workers  and 
patentees  at  this  period  were  R.  A.  Fessenden,  Lee  de  Forest, 
J.  S.  Stone,  H.  Shoemaker  and  a  few  others.  In  England,  in 
addition  to  the  Marconi  Company,  the  Lodge-Muirhead  syndicate 
was  formed  to  opexate  the  inventions  of  Sir.OUver  Lodge  and  Dr 
Muirhead. 

Directive  Telegropky.^A  problem  of  great  importance  ia 
connexion  with  electric  wave  telegraphy  is  that  of  limiting 
the  radiation  to  certain  directions.  A  vertical  transmitting 
antenna  sends  out  its  waves  equally  in  all  directions^  and  these 
can  be  equally  detected  by  a  suitable  qmtonic  01  other  receiver 
at  all  points  on  the  circumference  of  a  circle  described  round 
the  transmitter.  This,  however,  is  a  disadvantage.  What  Is 
required  is  some  means  for  locallring  and  directing  a  beam  of 
radiation.  The  first  attempts  involved  the  use  of  mirrors. 
Herts  had  shown  that  the  electric  radiation  from  an  oscillator 

*  See  J.  A.  Fleming.  The  Principles  ef  Plectrie  Wave  Telegraphf 
(London,  1906),  chap,  vii.;  also  Cajitor'Lecturcs  on  Hertzian  wave 
telegraphy.  Lecture  iv.,  Joum,  Soc.  Arts,  1903,  or  letter  to  Tke 
Times,  April  14,  1903. 
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could  ht  nAectxd  Aod  convei^ed  by  cy^pdtSai  pvaJviljc 
mirmn.  Be  operaled  with  electric  waves  two  oi  thne  feet 
in  VBve-lcdslb.  EipeiuncDts  prccudy  uulogoiu  to  opljol 
onet  can  be  perionned  with  tomewhat  ihoiter  waves.  Haicooi 
Id  hii  fint  British  ptteot  (No.  no^g  of  1S96]  breoght  forward 
tba  idea  cd  focusing  a  beam  of  electric  radiation  fat  tele^aphJc 
puipooes  on  a  distant  station  by  means  of  parabolic  mittort, 
and  tried  this  method  succcsaiuily  on  Salisbury  Plain  up  to  a 
distance  of  about  a  couple  of  miles.  As,  however,  the  vave- 
length  necessary  to  cover  any  considerable  diataiu-e  roml  be 
at  leaBt  soo  or  300  fL,  it  becomes  impracticable  Co  employ 
minon  lor  EeRcction.  The  process  of  ce£eciion  in  the  case 
of  &  wave  motion  involves  the  condition  that  the  wave-length 
■htU  be  small  compued  witb  the  dimensions  of  the  minor, 
and  hence  the  attEmpi  to  leSect  and  converge  electric  waves 
1000  ft.  in  length  by  any  miitoti  which  can  be  practically 
constructed  would  be  IDie  attempting  optical  experiments  with 
minors  one-bundred-thousandth  of  an  inch  in  diameter.  . 

Anolhei  closely  connected  problem  i>  that  0/  locating  or 
■f<>rtBmiTig  the  direction  of  the  sending  station.  To  deal  with 
the  latter  question  first,  one  of  the  earUesC  niggestions  was 
that  of  J.  S.  Stone  {LIS.A.  Pal.  Spec.,  Noa.  716134  and  716135. 
also  reissue  Ho.  13148),  who  proposed  to  placa  two  receiving 
antennae  at  a  distance  of  half  a  wave-length  apart.  li  these 
two  were  broadside  on  to  the  direction  of  the  sending  station 
osdUallons  in  tht  same  pbaie  would  be  produced  in  ihed  both, 
but  if  tbey  were  iu  line  with  it  then  the  oscillations  would  be  in 
opposite  phaMS.  It  waa  then  proposed  to  arrange  a  dctectoi 
Ml  that  it  was  affected  by  the  algebtaic  sum  of  the  two  oscilla- 
tions, and  by  swivcIEng  round  the  double  recdving  antennae  to 
locale  the  directiini  of  the  sending  station  by  Ending  out  when 
(he  detedor  gave  the  best  ugnaL  Even  if  the  proposal  had 
been  practie^le  with-  waves  1000  or  1000  ft.  in  length,  which 
It  is  Dot,  i(  is  eHcntially  based  upon  the  suppoulion  that  the 
dampuig  of  the  waves  is  negligible.  A  piDposal  was  made 
by  L.  de  Forest  (,US.A.  Pal.  Spec.,  No.  771818)  to  employ  a 
receiving  antenna  consisting  o(  vertical  wires  held  in  a  Iiame 
which  could  be  swivelled  round  into  various  positions  and 
Used  to  locate  the  positioa  of  the  sending  station  by  ascertaining 
the  poftilLon  in  whicb  the  frame  must  be  placed  to  create  in  it 
the  maximum  oscOlatoiy  current.  Other  jnvenlots  bad  pto- 
fesied  to  £nd  a  solution  of  the  problem  by  ihe  use  of  looped 
jecdving  antennae  or  antennae  inclined  in  various  direi^iiona. 

G.  Mactoni,  hovevcr,  eave  b  looS  <be  firm  roily  practical  solu- 
tion of  the  probleni  by  the  use  of  bent  iransrnilljng  aod  receiving 
antennae.  He  showed  that  if  (n  (nteniB  wen  connructed  with  a 
•hoTt  part  si  its  leagtb  veniial  and  the  neater  nan  boriiontat,  ibe 
fewer  end  «f  Ibe  vertkal  pan  being  eutiied.  and  if  tacHlallons  we» 

ol  Ibe  antern  and  in  the  di«ction  opposite  to  that  In  wbkhibe 
tree  end  cointtd.  Also  be  showed  tbal  it  wch  an  antenna  had  its 
hoiiionial  pan  swivelled  round  into  various  directions  the  current 
created  in  a  distant  recover  antenna  varied  with  the  azimuth,  and 
when  ;^ted  out  ]n  the  form  of  a  polar  curve  eave  a  curve  of  a 
peculiar  figure-ol-S  shape,'  The  malbenutioT  ihcoiy  of  Ihis 
■nienni  wu  given  by  J.  A.  Fleming  (Prx.  Bay.  Sk.,  May  1906. 
alio  Pli'l.  Hat'.  ,I>ceniber  1906].    iLlarconi  also  ihowcd  that  if 


liooi  ml^ 


Kne  dincilon 

^sihai 

s  for  dire 


■raphy  has  been  done  by  MM.  BelHni  and  Teu,  wl 

rnslTuments.  called  ladiogonlineien.  tor,  pmiecting  ladialk 

tmprnrmttits  h  Ik  Prodtcllw  0/  CimlitaiMa  Traini  0} 

trie  Wata. — All  the  above-described  apparatus  employe 

■  Se*  G.  MaieonI,  Pr<K.  Rtj.  Soc,  1906,  A  77,  p.  413. 


connedon  with  wittlea  Idcti^  uaumillan;  la  which 
oscillatory  discharge  of  t  condenser  is  used  10  create  OKillat 
in  an  anlenni,  labouis  undtr  tbe  disadvantage  (hat  the  (Im< 
occupied  by  the  oscillntioos  is  a  very  small  fraction  of  the  total 

coil  or  transformer  to  charge  a  condenser,  it  is  not  generally 
convenient  to  make  more  than  50  discharges  per  second,  but 
each  of  these  may  create  a  train  of  osdllatians  consisting  of, 
say,  M  to  JO  waves.  Supposing,  then,  that  theae  w>vet  are 
looo  ft.  in  wave-length,  tlie  frequency  of  the  oscillations  wonhl 
by  1,000,000  per  second,  and  according  jo  of  these  waves 
would  be  emitted  In  i/io,ooDtb  pan  of  a  second;  and  if  (here 
are  so  groups  of  waves  per  second,  the  total  time  occupied  by  the 
oscillations  in  a  second  would  only  be  i/^ooth  part  <j  a  second. 
In  other  words,  the  intervals  of  silence  axe  nearly  400  times  a> 
long  as  the  intervals  of  activity.  It  vety  soon,  therefore,  be- 
came cleat  to  invenlcn  that  a  very  great  advantage  would  be 
gained  if  some  means  could  be  discovered  of  creating  high 
frequency  oscillations  which  were  not  ioletmittent  but  con- 
tinuous. The  condenser  method  of  making  oscillations  is 
analogous  to  [he  pioduction  of  aii  vibrations  by  twanging  a 
harp  string  at  shon  intervals.    What  '  -     -    ■ 

something  analogous  tc 


liat  is  required,  however,  il 
pipe  whicE  produces  a  eon- 


ield-'  In  this  way  he  wai  able  to  pl^uce  an  apparatus  which 
:rfated  ecmlimioufl  liaina  of  oidllationa  suitable  lor  ihc  purpotee 
if  wirekes  lelegnphy.  Tbe  ioalled  muikil  are  of  DAjdell  laa 
leen  the  lubiect  of  coniiderable  Invettiitaiian,  and  {itywdits  an 


naae  in  the  voltage  acting  upon  a 
rent  through  iC  but  in  the  cue  c 

I  to  posacfi  a  negative  rcaistance,' 
*ouken'i  mMhod  of  pfodireing  contiDuom  or  nndi 
m  has  been  applied  by  him  in  radio-telegiapb] 
it  formed  between  cooled  copper  (positive)  and  ca 


and  tbe  elcolrodc 
necled  eTibtr  dir 


Evoiving  bid  ai 


M  aodible  signab  in  the  lelephonr 
thia  method  enables  pot  only  audi 

the  sendine  end  to  vary  the  are 
tbe  emitted  waves,  and  al  the 


led  acroes  one  out  of  the  laiier  thniugb  an 
ing  device  calietTby  Puilien  a  "  licker."    Ta 

am  nocK^dtion  <^ 
irirelett  letepbony. 


jy  employina  a  micrc 
the  amplitude  but  nc 


H  merely  ■  qiidiuiive  but  also  ■ 


:  system  bai  already  been  put  into  practice  la 
le  (kuUuiafi  ]sr  drahdcie  TilitnpHe.ai'i  in  the 


'Refen 


oulien.  Brit.  Pal.  Sit.,  No.  isKH  of  looj:  also  ■ 
.  in  Undon.  NovemP  17.  le^JT^On  a^etbod  of 
idamped  ETrclrlcal  Otclllaiioni  and  their  employment 
elegraphy,'  EUltritiiiTt.  190*.  sS,  p,  !66, 
!  may  be  made  10  W,  Dudd^li,  -'On  Rapid  VariatKma 
m  inc  I.UITCBI  Ihrougb  the  Diren  Curroil  Ait."  Jimni  Inil-  £>"■ 
Emc:  19".  30.  p,  ajj;  P,  Janet.  "On  Duddeli  s  Musical  Arc." 
Compin  r/nSui.  190J.  1J4.  p-  Sit;  S,  M.i»l,  «yH».  Z^!~ 
September  1,  1904.  and  January  15,  1905.  or  L'fMainrt  ««ltt™», 
iv».  41.  p,  186;  J.  A.  Fleming.  I*.  Pri^uipli,  0/  filsirie  ff" 


TBtEMACHUS— TELEMARK 


id  f«r  &  pnduction  ft  tbt  a 


nnpioyingi  form  ef  unAgap  which  Quenclimheprim»iydi«clurgr 
iniUnilv  and  suHtH  the  fm  ogcillatiou  Id  tbc  annona  by  impacl 

Initnminlt  and  Appluncafor  matint  Uiaswivieals  is  Con- 
Krim  via  Wirilesi  Tdcpaphy.—The  idenrific  Bludy  of  electric 
■ave  lelegraphy  has  necnsiUled  the  iBlroduction  of  many  new 
pr<ice3sei  and  mtihods  of  electiicat  measuremenl.  One  im- 
portant meajurement  Ii  that  of  the  w»ve-kngtb  emitted  from 
an  uilenna.  In  all  aies  of  wave  motion  tbc  wave-length  ii 
connected  wiih  ibe  velocity  of  propagation  of  the  radiatioo 
by  tlie  KtMloa  •— rX,  where  ■  ii  Ibe  riequeoc]'  of  the  oscilla- 
liuDS  (Dd  X  la  the  wave-lencth.  Tlie  velocity  <rf  propagatioD 
of  electric  waves  ii  the  ume  aa  tlul  of  l^hl,  via,,  about  isoo 
million  feel,  or  300  miUlDO  melto,  per  lecond.  If  therefore 
we  can  meuure  the  ficquency  of  the  OKiUatlotia  in  an  antenna 
we  an  able  to  lell  the  wave-length  einilted.  Imlrumcnta  lor 
doing  this  are  called  wave  meters  and  are  of  two  kinds,  open 
circuit  and  closed  circuit.  Forms  of  open  circuit  wave  meter 
have  been  devised  by  Slaby  and  by  Fleming.  Slaby'i  wave 
'  '       '  1  helix  of  non-iniulaled  wir 


r  to  the  a 


length  of  it  shortened  until  osdllatiana  ol  the  grealeM 
intenaJty  ate  piodDCed  in  the  belii  as  indicated  by  the  nse  of  an 
indicalor  of  Buoretcent  paper. 

CIned  circuit  wave  meten  have  been  alu  devlnd  by  J.  DCiJu' 
and  by  Fleming-*  In  DOniti's  wave  meter  a  condenser  of  variable 
capacity  it  aatocialed  wlih  inductance  cofla  of  variaua  lue*,  and 


known  value  of  che  candcy  in  thai  poaftioo  tn 

the  freqiaencv  can  ht  cakaiated-    The  Flmwv  doied  dfadt  wave 
meter,  csiird  by  him  a  cymometer,  coniita  a  a  iJicfing  tube  con- 


bar  which  .. 

Iranan^tlug 


'^p^'Va 


dicuit  im  fdacfid  in  proxlnuty  to  th 

. _->  handle  maved,   nmc  povtloo  cai 

whkh  the  natural  time  period  d(  r 
jal  to  the  aemal  doie  n-"-^  -'  -' 
ta  tbe< 


"r 


nnl  dme  period  of  the  tiJiva^ic  antenna. 

the  ampAtiiile  of  the  potential  dHerence 

iiic  BdrfnGei  of  the  mb^r  eoDdenier  becomes  a  maaimum,  and 
•  is  indlcBted  by  cooneoiag  a  vacuum  IDbe  died  with  neon  to 
-  turfacea  of  the  condenaer.  Tlie  neon  tube  glowi  irilh  ■  bright 
in«  li^t  when  the  adJuaUnenta  of  the  cymometer  clicuil  are  such 
11  it  la  in  leaonanca  with  the  witdcta  Idegmph  antenna.  The 
'  cymometer  then  ilunii  directly  Ibe  wave-length  and 
clia  cacillations.' 

■e  maM  of  inlomiadon  taa  been  ^tbeted  on  the 
x'ciiuui;  Hdceaies  which  are  Involved  En  electric  wave  telesnpby. 

Even  on  fundamental  queationB  1 — *■  ~  •■-  '- ' '  ■•■ "■ 

inicrconnejdon  with  it  pbyeiditi  < 

CKtent-     Startinff  froin  an  obafn 

imcresting  facia  nave  been  accumuiana  on  dm  aoaonang  anece  ca 

■unlighl  on  the  propaga^n  cf  long  Mcrtaian  wavea  through  spac« 

and  on  tbe  dinurbing  effecta  cf  atmoapbeiic  daccricity  aa  wdl  aa 

upon  the  inAuence  H  earth  curvature  and  obitacka  of  various 

Innds  intcrpooed  in  tbe  line  between  Ibe  aeadiiig  and  lianHninlng 

Electric  wave  telegraphy  bai  levolnCIonlied  out  means  of 
communicalioa  from  plue  to  place  on  the  surface  of  ihe  eanb, 
Dulting  it  poisjble  lo  communicate  iaslaBlly  aitd  certainly 
between  places  sepaialed  by  levatal  tbouand  mUei,  whUst 

'  TV  Eiatricuin,  1904,  31.  p.  ^aJ,  or  GmHon  Pal,  SpK.,  No. 

™BrU  Fal.  5f«.,  No.  17M3  of  1904. 
■J.  A- Remlng,,  i-iil  ifa(    l«0jj«i  S- (>:  7S»-„      „ 

•:  1903,  70.  P-  3M- 


>H:  C.  Marcov.  it 


between  aUpa  and  ships  and  the  shore  in  time  of  peace,  ft  is 
BOW  generaUy  Tccognucd  that  Hertzian  wave  tclcgiaphy,  or 
ladio-telegiaphy.  aa  it  b  aometimes  called,  has  a  special  field  of 
operatioiis  ol  its  own,  and  that  the  anticipations  which  were  at 
OM  time  eiciied  by  umnfonncd  persons  that  it  would  speedily 
annihilate  all  telegraphy  conducted  with  wirea  have  been 
dsperscd  by  experience.  Nevertheless,  transoceanic  wirtleB 
lelegraphy  over  long  distanccn,  such  as  those  serosa  Ihe  Atlantic 
and  Padfic  oceans,  is  a  matter  to  be  reckoned  with  in  the  future, 
but  it  rematm  to  be  seen  wJielher  the  present  means  are  suffi. 
deni  in  render  possible  communication  to  Ihe  antipodes.  The 
fact  Ihal  il  has  i>ecolne  peceasaiy  la  inlioduce  regulalioni  lor 
its  caotiol  by  nalional  legisiatian  and  international  confciimxs 
shows  the  suprenvJy  important  poation  which  il  has  taken  in 
the  short  intirval  of  ooe  decode  as  a  means  of  cnmmun^ting 
human  intelligence  fituu  place  10  T^ce  over  the  surface  ' 
the  globe.     "      '  "  .       .  - 


s  held  in  Berlin  in  1906,  and  as 


Jdy  1,  1908. 

AOTIKntllEa — M.  Abraham,  "  Wirrieas  Tetrvraphy  and  Elccufr 
dynamics."  Pkyiit.  Ztill.,  TOOL  1.  UQ:  t.  A.  FLemma,  "  Electric 
OKillalions  and  EleclHc  Waves,"  Cantor  Leccurei,  JimnL.  5ac 
ArU.  lOQl.  aiul  "  McaiuiEinem  of  High  Fi«iuer>cy  Cuirenla," 
Canlor  tminw,  i(..  1905;  G.  W,  Pime.  "  Eiperimcnls  in  RcB. 
nance  in  Vlirdat  Telfgraphy,-  p-  ■  ■  -  ■  ' 
AfMil  l»oj.  March  I9d«:  C.  Ml 
JtHTW.  ImL  f-lv     f^-" 
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ini.  "  Wireleas  T^iaphy.^' 
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■  n  n  cnt' ij  /' E^-ugress  of 


Eleelric  Sjwce  Telejiajjiy,"   Pnx.   Ray.   Insl.,    lilOJ,'   17,  p.    t9J: 
F,   Bnun,  DraUcsr  TchfrnploB  durik  Wnarr  uni  Ijufl  (Lcipng, 
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Hyglnua,  Fai.  is;),  son  of  Odysseus  and  Penelope.  When  ha 
reached  manhood,  he  visited  Pylos  and  Spina  10  make  inquiries 
(Aout  his  father,  who  had  been  absent  for  neatly  twenty  yearti 
On  his  return,  be  found  that  Odysseus  had  reached  home  before 
him.  Then  father  and  ion,  aided  by  Eumaeus  and  Philoetius, 
dMT  M  diOTe  ont  the  suitors  of  Penelope  (see  Odvsseds). 
According  to  later  tradition,  Telemachua  became  the  husband 
of  Ciice  and  by  her  the  father  of  Latinua  and  of  a  daughter 
Roma,  afterwards  the  wife  of  Aeneas.  In  another  sloiy,  he 
married  a  daughter  of  Circe,  named  Cassiphone;  having  slain 
his  molhct-in-law  in  a  quainl,  he  was  himself  killed  by  his 
wife.  This  is  Ihe  only  notice  of  the  death  of  Telemachui, 
Tbe  foundation  of  Qusium  in  Etcuria  was  attributed  to  him. 

TBLSIUHKt  or  Thel^cajck,  a  district  of  southern  Norway, 
wholly  comprised  in  the  am(  (county)  of  Bratsberg.  It  covers 
th«  uplands  and  fjelds  of  the  southward  projection  of  the 

and  contaim  aevtfai  large  and  beautiful  lakea,  aa  NoidsjO, 
Baodaksvud,  TmsjO,  Ujflavand  and   Totakvand.    Tha   tww 
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first  are  connected  by  tlie  Bandaks  canal,  a  fin^  eaginecting 
work  giving  access  from  the  port  of  Skien  to  Dalen  at  the  kead 
of  Bandaksvand.  From  Dalen,  which  may  be  readied  by  road 
from  the  railway  at  'Kongri)efg  (j8  miles)  a  driving  toad  mudi 
frequented  by  travellers  runs  north-west.  It  traverses  a  pvo- 
dpitous  wooded  gorge,  its  course  in  pans  hewn  out  of  the  lock, 
and  skirts  the  B5rte  and  Grungedal  lakes,  follows  the  FUathyl 
river,  passes  the  Vafos  and  Little  Rjukanfos  (waterfalls),  and 
Lake  Voxli,  and  culminates  at  Haukelidsaeter,  a  station  grandly 
situated  among  the  f jelds  at  a  hdght  of  308s  ft.  It  rises  to  the 
watershed  (3715  ft.)  and  then,  leaving  the  district,  descends 
abruptly  with  a  remarkable  winding  course  to  Raldal  (58  miles 
from  Dalen),  and  soon  divides,  one  branch  surmoimting  the 
Horrebraekke  pass  and  continuing  to  Odde,  theother  traversing 
the  beautiful  BratlandsdaL  On  the  Kongsbevg-Dalen  road  is 
Hitterdal,  with  a  good  spedmen  of  the  Stavekiike  or  medieval 
timber-built  church.  A  dlvergtoce  from  this  xonte  may  be 
made  by  way  of  Tinsj6  to  Foaso,  wheve  the  Maaa  river  fonna  a 
fine  fall  (Rjukanfos)  of  415  ft. 

TBLBOLOey  (Gr.  HXos,  end),  in  phOoaopfay  and  theok>gy, 
strictly  that  branch  of  study  which  considers  **  final  causes  ** 
as  real  prindples  of  explanation,  ije,  which  explains  things 
as  existing  solely  as  pre*requisite8  of  the  results  which  they 
produce.  More  commonly  the  term  is  applied  to  the  doctrine 
that  the  universe  as  a  whole  has  been  pbuined  on  a  definite 
deugn,  or  at  least  that  it  tends  towards  some  end.  The  term 
has  been  used  very  loosdy,  and  its  meaning  has  changed  con- 
siderably. The  root  idea  arises  from  the  analogy  of  the  acts 
of  human  beings  which  are  observed  to  have  certain  purposes: 
hence  it  was  natural  to  assume  that  the  whole  aum  of  existence 
with  its  amazing  complexity  and  its  orderiy  progress  can  be 
explained  only  on  the  assumption  of  a  similar  plan  devised 
by  a  consdous  agent.  Such  a  view  is  essential  to  any  theistic 
view  of  the  universe  which  postulates  God  aa  the  Ocator, 
omnisdent  and  all-good.  The  modem  theory  of  evolution, 
on  the  other  hand,  has  reintroduced  a  sdentific  tdeology  of 
another  type.  This  is  discussed,  from  the  biologist's  point  of 
view,  in  the  artide  Zoology.  Tdeology,  in  this  narrower  sense, 
as  the  study  of  the  adaptation  of  organic  structuxcs  to  the 
service  of  the  organisms  in  which  they  occur,  was  completdy 
revolutionized  by  Darwinism  and  the  research  founded  on  it. 

TBLBOgTOllES,  members  of  the  third  sub-class  of  the  dasa 
Fishes,  bdng  all  the  fishes  in  which  the  skull  is  invested  with 
membrane  bones,  viz.,  the  Crossopterygians,  the  Dipnoans,  the 
Ganoids  and  the  Tdeosteans.  They  may  be  further  defined 
as  fishes  with  an  ossified  or  cartilaginous  skeleton,  a  lower  jaw, 
gills  inserted  on  the  gill-arches,  a  single  gill-opening  on  eadi 
side  (exceptionally  fused  with  its  fdlow  on  the  ventral  side), 
an  operde  formed  of  one  or  several  bones,  the  body  usually 
covered  with  scales  or  bony  plates,  an  air-bladder  or  lung,  at 
least  in  the  primitive  forms,  and  without  oopulatory  paired 
organs  or  **  claspers." 

The  term  which  designates  this  snb-dass  baa  heen  adopted 
by  Sir  R.  Owen,  E.  D.  Copt,  and  A.  S.  Woodward  in  a  less 
comprehensive  sense,  the  Dipneusti  being  ragarded  by  them  as 
constituting  a  separate  sub-dass,  and  its  isvcntor,  C  L.  Bonai> 
parte  (1838)  had  proposed  it  in  a  more  restricted  sense,  the 
sturgeons,  lophobranchs  and  plectognatha  bdng  exduded. 
T.  Gill  (1872)  was  the  first  to  use  it  in  the  acceptation  taken 
in  the  present  artide.  Whether  the  Oatracophorea  ihonld  be 
induded  among  the  Tdeostomes,  as  recently  proposed  by^ 
C.  T.  Regan,  is  still  open  to  doubt.  The  aub^Usa  ia  here' 
divided  into  four  orders,  but  it  is  difficult  to  dedde  whether^ 
in  an  ascending  series,  the  Crosaopterygians  or  the  (janoids 
should  be  placed  first.  From  the  point  of  view  of  the  evolution 
of  the  paired  fins,  accepting  the  lateral  fin-foM  theory  as  the 
better  supported  by  the  evidence  at  hand,  there  is  much  to 
say  in  favour  of  regarding  the  Chondrostean  Ganoids  aa  the 
more  primitive  type.  From  another  point  of  view  the  oob*- 
dition  of  the  air-bladder  in  the  existing  Crossopterygians  appears 
to  represent  the  earliest  form  assumed  by  this  important  organ, 
which  it  seems  rational  to  conclude  was  originally  evolved  aa 


an  accessory  breathing  organ  and  later  became  transformed 
into  a  hydroatatic'^pparatus  (Ganoids  and  Tdeosteans)  on  the 
one  hand,  into  a  true  lung  (Dipnoans  and  Batrachians)  on  the 
other.  Guided  by  the  second  consideration,  stswrning  that  the 
air-bladder  of  the  f osdl  Crossopterygians  conformed  to  the  type 
known  En  their  recent  representatives,  and  also  in  deference  to 
paJaeontological  chronology,  whatever  it  be  worth  in  the  present 
state  of  our  knowledge,  we  shall  be^n  the  series  with  the 
Crossopterygians,  whidi  pass  into  the  Dipnoans,  and  then  take 
up  the  Ganoids,  which  lead  up  very  gradually  to  the  Tdeosteans, 
the  dominant  group  at  the  psesent  day.  But  we  do  not  deny 
the  fotce  of  the  arguments  adduced  by  Regan  in  attempting 
to  show  that  the  paired  fins  of  the  Chondrostean  Ganoids  are 
a  nearer  approach  to  the  primitive  condition  than  are  those 
of  the  Crossopterygians.  No  doubt  some  day  we  shall  become 
acquainted  with  still  older  Tdeostomes,  which  we  may  expect 
to  establish  the  connexion  between  the  two  types  which  in 
Palaeozoic  times  have  evolved  on  paraUd  lines. 

Oann  L— CROSSOPTERYGII 

Paired  fins,  at  least  the  pectorals,  lobate.  having  an  endo-skdetal 
axb  more  or  leas  fringed  with  dermal  rays.  Mandibular  ardi 
aiMpcoded  from  the  upper  aegment  of  the  hyold  arch  (h3f«oatylic 
skull).  SpJeaial  boae  praaant.  No  aupeaocdpttal  bonew  "A  pair  of 
large  jugular  plates,  sometimes  with  small  lateral  platea  and  an 
anterior  azygous  element,  devdoped  in  the  brancluoategal  mem- 
brane between  the  mandibular  ramL  Heart  with  a  contractile, 
multivalvular  conua  arteriosus;  inteetine  with  a  spital  valve;  air- 
bladder  wiUi  pneumatic  duct  cnmmnnirsring  with  the  ventral  aide 
of  the  oesophagus. 

Maxillary  bone  large,  toothed,  bordering  the  mouth.'  Bones  of 
the  upper  surface  of  the  skull  mostly  paiied.  Pectoral  arch  with 
both  davtde  (so-called  lnfra<lavide>  and  eldthrum.  Ventral  fins 
inserted  far  back.  With  few  exceptiona  (tail  of  Ccdacanth&lae; 
dorsal  and  caudal  fins  of  Polypteridae)  the  dermaj  raya  of  the 
unpaired  fins  more  numerous  than  thdr  endo<4lcetetal  supports^  a 

Enmitive  character  abo  found  in  the  lower  Ganoids,  but  disappearing 
I  theh^ber. 

SoB-otDBR  I.— OSTEOLEPIDA 

(loduding  the  Haplbtia.  Rhipidistia  and  Actiniatia.)  Pectoral 
fins  obtusdy  or  acutely  lobate,  articulating  with  the  pectoral 
girdle  by  a  dngle  baaal  endo«kcletal  element.  Nostrils  on  the 
lower  aioe  of  the  snout.    Two  donal  fins. 

Families:  Osteolepidae,  Rhiaodoatidae.  Holoptychidae,  Cod* 
acanthidae. 

The  acalea  may  be  rhombic  and  thickly  coated  with  ganoiaa 
((3steoIepidae)  or  cydoid.  The  vertebral  axis  ia  strongly  oetero* 
cereal  in  the  Osteofepidae  and  Holoptychidae,  and  diphyoercai  or 
intermediate  between  the  heterooercil  and  the  diphycercal  types 
in  the  other  families;  usually  acentrous,  sometimes  with  dng-hke 
caldfications  (some  of  the  Rhizodontidae).  In  the  Holoptychidae 
the  pectoral  fin  is  extremdy  similar  to  that  of  the  Dipneusti  of  the 
family  Dipteridae,  which  they  resemble  dosdy  in  form  and  scaling. 
Thdr  teeth  are  remarkable  for  thdr  compUcaied  8tnicture«  resem- 
bliag  that  of  the  Labvrinthodont  Batraduaas.  A  pineal  focamen  is 
present  betweoi  the  frontal  bones  in  moat  of  the  Rjiisodontidae. 

The  Osteolepidae  were  mostly  moderate-siaed  fishes.  Che  largest 
(liegalkhtkys)  measuring  about  4  ft.  in  lenath. 

These  Croasopterygians  first  appear  in  the  Lower  Devonian,  are 
abundant  in  the  Upper  Devonian,  Carboniferous  and  Permian;  ia 
later  periods  they  are  represented  only  by  the  more  specialised 
Codacanthidae,  which  appear  in  the  Lower  Carboniferous,  and 
perust  as  late  as  the  Upper  Chalk. 

SuB-ORO£R  IL— CLADISTIA 

Pectoral  fin  obtusdy  lobate,  with  tfiree  basal  endo-skeletal  ele- 
ments.  Nostrib  on  tne  upper  ride  of  the  snout.  A  single  dorsal 
fin,  formed  of  a  aeries  of  detached  raya. 

A  single  family:  Polypteridae. 

The  odaring  Crosaopterygiana  which  form  thla  sub-order  differ 
very  conaaderably  from  the  extinct  Oateolraida,  perhapa  quite  aa 
much  as  theae  differ  from  the  Dipneusti.  The  ventral  nna  are  not 
lobate,  the  vertebral  column  is  well  ossified  and  its  termination  is 
of  the  diphvcercal  type.  Spiradea,  covered  by  bony  valves,  are 
preseat  on  the  upper  surface  of  the  head.  The  dorsal  fin  is  unique 
among  fiahea*  betng  formed  of  detached  rays  oonaasting  of  a  spine- 
like  tulcral  scale  supporting  the  fringes  of  the  ray;  these  rays 
have  been  r^arded,  erroneoiuly,  as  representing  so  many  distinct 
fins,  or  "  finlets."  The  scales  are  bony,  rboifibic  and  thickly  coated 
with  ganoine. 

The  Polypteridae  are  confined  to  tropical  Africa  and  the  Nile, 
and  repiasented  by  two  genera:  Poijpterus  and  CehmUkikys,  the 
former  moderately  elongate  and  provided  with  ventral  fioa,  the 
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kttcr  MrpMttfdrm  And  devoid  of  vMinlg.  We  um  \Mm  tta 
•pecks  of  PHypttna^  from  the  Nile,  the  Coofcs  the  riven  of  W«« 
Africa,  and  Ukea  Chad,  Rudolf  and  Tanganyika,  and  one  of  Cola* 
muklkys,  which  inhabits  West  Africa  from  the  Niger  delu  to  the 
Chiloango.  The  largest  species  of  Pdyfttrus  reach  a  length  of 
nearly  4  ft.  The  young  are  provided  with  an  external  opercular 
gill  \'ery  similar  to  the  giUs  of  larval  salamanders.  The  air-bladder 
acts  as  an  accessory  breathing  onmn,  although  these  fishes  are  not 
known  ever  to  leave  the  water.  The  development  is  stated  by  the 
late  J.  S.  Budgett  to  be  even  more  Batnchian>Uke  than  that  of  the 
Dipneusti.*but  the  results  of  the  study  ^  the  material  collected  by 
kin  shortly  bcf Oft  Ida  death  bavt  not  yet  been  poblishedL 

Okmk  IL— DIPNEUSn 

Often  called  Dipnoi,  a  tefm  proposed  for  this  order  bv  J.  Mfllttf 
b  1845.  but  which  had  already  been  used  for  the  Batrachians 
(F.  Leuckart,  i8ai)  before  the  ducoveiy  of  Upidotirtn.  The  sub- 
Ititute  Dipneusti  (E.  Haeckel,  1S66)  is,  therefore,  preferable. 

Paired  fins  lobate,  or  reduced  to  a  jointed  endo-skeletal  axis. 
Upper  se^;ment  of  the  mandibular  arch  confluent  with  the  skuR 
(autostylic  skull).  Praemaxinarv  and  maxillary  bones  absent, 
oefltary  absent  or  small  and  tootnlMs;  teeth  on  the  palato-pterv- 
|Did  and  splenial  bones,  sometimes  also  on  the  vomers.  No 
Bupraocdpital  bone.  Heart  trilocular,  with  a  contractile,  multi- 
valvular conus  arteriosus;  intestine  with  a  q>iral  valve;  air-bladder 
transformed  into  a  single  or  double  lung,  opening  at  the  glottis 
On  the  ventral  side  of  the  phanmx. 

The  cranial  roof -bones  include  median  as  wdl  as  paired  pbtes, 
which  cannot  easily  be  homdogized  with  those*  of  other  Teleo* 
•tomes;  in  the  older  forms,  these  bones  are  small  and  numerous, 
and,  coated  with  ganoioe,  appear  on  the  surface  of  the  head,  whilst 
in  the  later  forms  xhty  ate  reduced  in  number  as  weO  as  in  the 
degree  of  osnfication,  and  have  sunk  bdow  the  sidn.  Pectoral 
arch  with  both  clavicle  and  cleithrum.  Vential  fins  inserted  far 
back.  Vertebrae  acentrous.  Dermal  rays  of  vertical  fins  much 
more  niimerous  than  their  supports,  which  correspond  in  number 
to  the  neural  and  haemal  arches.  Nostrils  on  the  lower  side  of  the 
snout,  the  posterior  within  the  mouth.  Scales  cycloid  (almost 
quadmte  In  SaKnodut^  a  genus  of  Ctenodoatidae). 

Families:  DiiHeridae,  Ctenodoatidae,  Uronemidaer  Ceratodoa> 
tidae,  Lepidosirenidae. 

The  Difpteridae  are  hcterocereal  and  have  two  dorsal  fins,  as  in 
the  Crossoprterygian  Holoptychidae;  in  the  other  families  the  dorsal 
fin  is  elongate  and  rinale.  and  extends  to  the  extremttv  of  the  tail, 
which  belongs  to  the  dTipiiyceical  type.  In  the  three  nnt  families, 
which  are  entirely  Palaeosoic,  ranging  from  the  Devonian  to  the 
Fermian.  the  dental  plates  nearly  always  exhibit  more  or  less  clearly 
the  points  «f  the  sepamte  dentidea  of  which,  as  shown  bv  the 
development  of  Neourat»iu$,  they  were  originally  composed,  but 
vomenne  teeth,  such  as  exist  in  the  Ccratodoatidae  and  Lepido- 
■fenidac,  do  not  appear  to  have  existed.  In  the  Dipteridae  atone 
the  scales  were  covered  with  dense,  punctate  ganoine,  which  has 
become  much  reduced  or  disappeared  entirely  in  the  other  aMmbcrs 
of  this  order.  The  two  first  families  had  well-developed  guUr 
platea. 

In  the  Ceratodontidae,  which  first  appeared  in  the  Trias  and  have 
persisted  to  the  present  day,  the  skull  is  more  feebly  ossified  than 
m  the  earlier  forms,  and  this  may  well  be  looked  upcsi  as  a  defcen- 
eration,  since  the  head  of  the  Triassic  CkratodMS  sturi,  whflst  exhibit- 
ing the  same  arrangement  of  bones  as  in  the  living  form,  differs 
in  its  higher  degree  of  ossification;  and  as  the  dermal  rays  of  the 
caudal  hn  ^so  exhibit  distinctive  features  in  a  fossil  of  the  same 
period,  it  is  advisable  to  refer  the  existing  CerHtodus  forsteri  to  a 
distinct  ocnus,  which  has  been  named  NtoceraUtdus  by  Castelnau 
(1876)  and  EpUeraiodus  by  TeHer  {1891).  But  there  can  be  no 
question  that  Neoceratodus  is  very  closely  related  to  Ctralcdus. 
Its  only  known  species,  N.forsten^  variously  known  as  thebarra- 
munda,  flat-head,  and  Dawson  or  Burnett  salmon,  inhabits  the 
Burnett,  Dawson  and  Mary  rivers  in  Queensland,  and  was  first 
discovered  In  1870.  Its  anatomy  was  made  known  by  the  memoir 
of  A.  GQnther,  and  numerous  contributions  by  T.  H.  Huxley. 
E.  R.  Lankester.  J.  E.  V.  Boas,  W.  B.  Spencer  and  others,  whilst 
hs  development  Iws  been  elaborately  worked  out  by  R.  Semon. 
This  fish,  whkh  gibws  to  a  length  of  6  ft.,  has  the  body  modemtely 
dongate  and  compressed,  covered  with  laige  thin  scales,  and  the 
paired  fins  are  acutely  bbate,  consisting  of  a  median  jointed 
axb  fringed  on  each  side  by  a  series  of  radialia  supporiing 
fine  dermal  rays  (archiptery^m  of  C  Gegenbaur).  Afthough 
provided  with  a  lung,  which  m  single,  Nneaalodms  never  kaves 
the  water.  It  feeds  on  both  animal  and  vtsetsMe  matter,  the 
specimens  kept  in  the  London  Zoological  Gardens  readily  eating 
lettuce  in  addition  to  frogs  and  biu  of  mw  meaL  Ine  caHy 
development  resembles  very  closely  that  of  Batrachians,  but  there 
are.  no  metamorphoses  property  speaking,  and  at  no  period  does 
thcyoung  possess  external  gills  or  a  holdct  or  cement  organ. 

The  South  American  Lepid»sirtn  and  the  trofdcal  Airican  Pro- 
tcpUms,  which  constitute  together  the  family  Lepidosirenidae, 
were  discovered  long  before  meeruiedms,  the  former  in  1816,  the 
Ipucr  iR  i9^    These  fistaea  are  asucb  mof»  apecialtsrd.  t^n  are 


the  Csmodaeddae;  tha  body  is  saoie  or  less  ed-shased,  the  scales 
are  thinner,  the  paired  fins  are  reduced  to  slender  styliform  append* 
aass  formed  of  a  jointed  axis  with  or  without  a  unilateral  fringe 
01  cartilannous  rays  bearing  fine  dermal  rays,  and  the  lung  is 
paired.  The  development  is  even  more  Batrachian-like  than  tnat 
of  Nfioceratodus,  ana  the  larvae  are  provided  with  a  cement  or^n 
and  four  {Lt^idcsiren)  or  five  {J*rotopterus)  fringed  external  nils, 
traces  of  which  may  persist  throughout  life  in  Protopterus,  The 
habits  and  development  of  Ltpidosxren  have  been  investigated  by 
I.  Graham  Kerr,  and  those  of  Protoplerus  by  J.  S  Budgett.  la 
Doth  the  eggs  are  deposited  in  nests  in  the  water  and  the  male 
keow  guartTover  the  «s  and  youM^  The  food  is  both  animal 
and  v^etable,  as  in  Iwcentodus.  During  the  dry  season,  Pro^ 
IcfUtnu  burrosrs  in  the  mud  of  drying  marshes  and,  surrounded 
by  a  cocoon  formed  of  hardened  mucus  secreted  by  glands  of  the 
skin,  it  raends  weeks  or  months  in  a  dormant  condition,  breathing 
OKclusively  by  its  lungs;  dry  clay  balls  containing  such  cocoons 
have  often  been  brought  over  to  Europe,  and  when  soaked  in  water, 
the  Protopiervs  is  released  in  a  most  lively  condition.  Three  species 
<d  Prot^ptmu  are  known  from  different  parts  of  Africa,  the  type 
species  being  P.  amnectens,  an  inhabitant  of  West  Africa,  from  the 
Senegal  to  tne  Niger,  and  Lake  Chad.  Of  Upidosiren  on\y  one 
species  is  known,  Z.  paradoxal  living  in  th^  Amazon  and  Paraguay 
pa  wins. 

Great  uncertainty,  and  much  difference  ci  opinion  among 
palaeichthyologists,  still  prevail  as  to  the  podtion  in  the  system 
of  i  group  of  Devonian  bshes,  of  which  Couosteus  and  Dintchtkys 
are  the  best-known  representatives.  Long  placed  with  the  Ostra- 
oophores  is  a  group  instituted  b/  Sir  F.  McCoy  in  1848  under  the 
name  of  Placodersis;  they  were  removed  from  their  vicinity  by 
A.  S.  Woodward  in  1889,  and  referred  to  the  Dipnoans  as  an  order 
which  he  proposed  to  call  Arthrodira.  This  view  was  based  mainly 
on  the  assumption  that  the  skull  was  autostylic  and  that  rnaxif- 
lary  bones  were  not  developed,  and  also  on  the  resemblance,  pre- 
viously noticed  by  J.  S.  Newberry,  between  the  dentition  of 
DinicMkys  and  that  of  Protoptents.  woodward's  proposal  has  niA 
met  with  general  acceptance^  but  it  is  strondy  supported  by  the 
recent  investigations  of  C  R.  Eastman,  who  has  added  fresh  argu- 
ments in  favour  of  the  autostylic  condition  of  the  skull  and  the 
homology  of  the  cranial  roof-plalcs  with  those  of  the  DipnoansL 
the  Ceratodontidae  in  particular.  On  the  other  skle,  B.  Deuk  and 
L.  Hussakof  deny  such  homologiea,  and  even  rmrd  the  dental 
mechanism  of  the  Arthrodira  as  something  quite  different  from  the 
jaws  and  teeth  of  other  vertebrates;  and  revert  to  the  viem  of 
McCoy  in  tracing  the  Arthrodira  in  a  group  Placodermata^  which 
they  regard  as  a  dass  oo-ordituite  in  rank  with  such  divisums  as 
Cyclostomi  and  Pisces. 

In  the  present  state  of  our  knowledge  it  is  petnapa  best  to  leave 
the  Arthrodira  with  or  near  the  Dipneusti  They  are  thus  defined 
by  Woodward  :~Fishes  with  both  liead  and  trunk  .armoured,  in 
the  more  specialised  genera  the  shield  of  the  abdominal  region 
articulating  with  the  head-shield  in  ginglymoid  facettes  (Or. 
ylyylwitotf  a  hinge)  whkh  admit  of  free  moaon  (hence  the  name 
AHkfodifOy  joint-neck).  No  trace  of  a  hyomandibular  bone.  Jawa 
paralleled  by  those  of  the  existing  DipneustL  .  Notochord  peiv 
sistent.    Pectoral  fins  unknown ;  ventral  fins  rudimentary.  ' 

Two  families:  Coooosteidae  and  Dinichthyidae,from'the Devonian 
of  Europe  and  North  America.  .... 

Some  of  the  species  of  Dinidtytkys  reached  a  great  aoe,  the  head 
sometimes  measuring  a  metre  across. 

Ordbk    IIL— GANOIDEI 

Paired  fins  not  lobate.  Mandibular  arch  sumended  from  the 
upper  segment  of  the  hyold  arch  (hyoslylic  skuU).  Splenial  bone 
present.  No  supraoodpital  bone.  Unpaired  fine  often  with  fulcra.' 
Heart  with  a  contractile,  multivalvular  conus  arteriosus;  intestine 
with  a  spiral  valve;  air-bladder  with  pneumatic  duct  communi- 
cating with  the  dorsal  sklc  of  the  oesophagus. 

Sub-order  L-CHONDROSTEI 

Pectoral  arch  with  both  davicle  and  cleithrum.  Ventral  fina 
inserted  far  back,  with  well-developed  endo*skeletaI  rays  (base- 
osts);  dermal  rays  of  the  dorsal  and  anal  fins  more  numerous  than 
their  endo-skeletal  supports.    HeterooeicaL    Vertebrae  acentroua. 

Families:  Palaeoniscidae,  Platysomidae.  Catopteridae,  Betono- 
rfaynchidae,  Chondrosteidae,  Polyodontidae,  Acipenseridae.  ^ 

In  the  three  fint  families  (Devonian  to  jura),  the  mouth  is 
toothed,  praemaxillary  bones  are  present,  and  the  roaxillariea  are 
Urge,  the  bones  of  tne  upper  surface  of  the  head  are  pa>red. 
branchiostegal  rays  arc  present,  and  the  body  is  covered  with 
rhomboidal.  typically  ganoid  bony  scales.  In  the  fourth  family 
(Trias  to  Llas5,  the  snout  b  much  elongate,  and  longitudinal  series 
of  scutes  extend  along  the  body,  one  on  the  back,  one  on  the  belly. 
and  one  on  each  side.  ThcLiassic  Chondrosteidae  show  an  approach 
to  the  sturgeons,  and  form  a  sort  of  connecting  link  between  inem 
and  the  Palaeoniscidae.  The  mouth  was  edentulous,  praemaxillary 
bones  were  absent,  but  the  maxillary  bone  was  well  developed, 
iHrngln  small;  the  eiembrane  bones  of  the  skull  were  pAtTe6i 


TELEOSTOMES 


nchioiwil  n 
uudalJBbe. 


n  Polyodanlidae  and  Adpoi 


ZSi 


Id  tbe  Polvodontidac,  repmented  by  ooe  tpedo,  the  paddle- 
■ih  or  ipoon-MU  IPoImdan  /oUum).  In  Ibe  MUalppi^pMo  and 
MiHHiii  liven  of  Noith  Anerica,  and  bv  another  (PHtkmt 
t/adiui)  in  Ibe  Yiag-l>e-ldiac  and  Hung  Ho  ilvcn  of  CMna,  tbe 
•iiDul  U  pnxluced  [dio  a  very  long)  tpatnlate  (Pdf jiln)  oriob^onlcal 
(Pjr^Wnj}  appendage,  aopaitntly  vtdal  in  Hlrrii^  up  the  mild 
of  tbc  thick  witen  in  vnich  thne  fiihei  live,  and  peHiapi  a  tactile 


a>  pmviilanaL  Some  of  the  PholidopliondM  mn  lyiK  trim 
The  Elof^dae  and  AUnilidH  an  alio  low  fotnu,  Incsd  bacfc  to  ih 
^ having  point*  in  (jmmon  with  th*  Ganoid"  (fida 


>h  nten.  Other  Camiliea,  lika  lb*  Chirocsitridi^  thipddw 
■na  ulmonidae.  are  entirely  or  partly  naline,  tbe  tm  Hat  bciu  <f 
great  economic  impenance.   Tha  iUaponjdialldBe  and  StonlaudM 

See  Ahchoi'v,   Huumo,  Mimhadim.  Mouiva,   Pn^aaiD, 
Salhonidai,  Shad  andSiaAi. 


II.-OSTARI0PHVSI 


i^i'iu  ia  wdtopgirtaalFnEtli  of 
aeridoe)  are  divided  into  two  gpneia 
heniispbm.  and  S^pbirkyMhui,  inh 


thdrBoCtheir 
Kvecal  ipccin 
largest  Bpccicse 


lin  ■  IcDglii  of 

Sub-order  It.— HOLOSTE* 
Claude  proper  abnent.    Ventral  boa  iniefted 


PKMxnu 

I  at  Adptnur  and  five  of 
veoni  mn  of  near  valu«  lor 
SnglaH  fnlRi  tbe  aii-bladd«l 


back,   without  or  wit 

dermaL  rayi  of  the  donai  and  anal  t 


a  far 


._    _.    _ido-tliil«al   

iirsponding  to  Ibeir  endo- 
__rr —  —  —  abhicviat^hetenjwfQil  0* 

Faniiliei:  ScnuDoaiidae.  MacTDKmiidM.  Pycnodoalidas,  Eugoa- 
imdi«,  t^chyconnidBe,  LcpidoAnda^  AsiHdorhyiichidaB,  Aniidafl. 

Fint  af>pear  in  tbo  nnua  with  too  ScDiioDotidaet  become 
abundant  m  Elw  Trial,  dominant  in  tb*  Juiuiic,  b^in  CO  dacline 
In  Iba  CntaceoiB.  and  Iron  tha  Eocna  to  tbe  pmant  day  an 


of  which  inlahit  tha  fmh  wi 


Mo(  tboHidoitei  Ibeac 

kith  an  oqarael-Uka  (EBnoine)  coatiis,  b 
Mtween  thia  aooUed  mnoid  typB  of  ac 
nm^ified  by  (be  Amldae.    Fulcra  ah 


ittry  nwkiio 
le  cycloid  typ 


iliied  typea.    ' 
lioategal  laya 


jy»i; 

iwayi'laifa  and  toothed, 
prcaenti  a  aingle  gular 
ouna  tbe  notoehofcfwaa 
la,  or  with  each  centrum 
I  and  hypooentmm;  these 

.J  tbe  caudal  region  of  the 

Ik  Letildonefaiae  the centta arena  fully  devekiped 

-, UHi  and  onatbocaekna  or  conve3[O40ncav«. 

Tbe  pike-like  genua  LtpUmlaa  was  abundant  in  Europe  in 

e j^  Mioftno  timcB,  and  ia  now  Erpreacntcd  by  thr"  *««-!»* 

n  North  America,  M™co  and  Cubs.    Tbt  largl 


tncbes  a  \Bapb  of  to  It. 


10  bowfin,  of  Mmil 
*dinga  fi.,  Ir- 


I  ibc  o 


d  by  the  male,  »iio  fo 


theawamiof  yocmg  fry  and  defenda  them  with  mat  ajvtnie- 

£«dJtii  prMtmalka,  one  of  tha  Pachycomioae  from  the  Oxford 
day,  probably  icacbed  ■  length  of  30  fL,  and  ii  the  laigot  known 


Order  IV.— TELEOSTEI 


-   Hcut  witboirt  muK 


SuMtiwa  tw-MALACOPTERYClI 

AEr  bladdit,  if  pttaenl,  with  a  docl.  Operde  wcH  devdoped. 
Pectoral  ardi  Hipcaded  from  the  tkuU ;  meaoeoiluld  bone  pniinH. 
Fine  without  ipuKa,  ibe  vrnmlt  abdominal  (rardy  abauil).  An- 
Nrioc  vertebrae  diSin:!,  without  Weberian  oaiideL 

FamUiei:  Phdidm^Miidae,  Aidiaeamenidae,  Obopleuitdae, 
Leptolejndae,  Elopi^,  Albulldae,  Mormyridaa,  Hyvdontlda*, 
Noioplcridae.  Oitcogkiaeidae,  Paotedontida*,  Ctanathrinidae. 
Phnnolacmidn,  SauDdontlda*  ChinnnRldBe.  Gupddae.  Chanl- 
dae.  ^ilmanidae.  Alepocephalidae.  Stomialidae.  Conorbynehidw, 


Irahor  bnddih 

Australia  and  Taaa 

In  die  cuchla.  J 


K  attends  on  each  side  of  the  body  bi 


StTMRDig  m.-^YMBRANCHII 

rl-ahaped  (iihea  without  paired  fiat,  with  the  pedord  aidl 

ihr  iniPTJar  vntpbnE  diflinct.  without  Weboiian  cBSideK 
a  lingli^  noml  slit.     Alrbladda 

id  Amphlpnoidno. 
a,  wnKo  ipey  nsenble  In  general  apoaannoL 
<  doubt  derived  fmn  some  km  type  whh  abdomlul 
whether  from  Iba  Malacopterygii  or  the  Haplsaif 

stHith-aasteni  Alia,  tropical  Anwica* 

r  cttcMs,  the  ^Ds 

[  wi^  the  gill-cavily. 

SuB^RDRa  IV.-APODES 
Air-bladder,  if    pnwnl,    witb    a    dud.     PrumanTlarv 
aboant;  the  maullaiiei,  if  prqenl,  ■cpantcd  on  the  media 
in  front  by  iho  coaleicEnl  ethmoid  and 
preieni.  not  conriectcd  with  and  timoti 

Elangatft  serpenlifom  61 .  -. . 

scales  imbedded  in  the  akin. 

Families:  Anguillidae,  Nemlcbthyidae,  Synaphobranchidae,  SaC' 
copharyngidae.  U  uraenidae. 

A  large  giwip  of  aberrant,  degraded  fiibei,  heralded  by  tbt 
Cietacnous  geaus  Umckttys,  the  most  geiKralued  of  eels.  Mostly 
marine,  raan);  bathybial;  some  living  principally  in  fmh  water, 

MiiuniA). 

Sub-order  V.-HAPLOMI 
Air-bladder,  It  fwft.  ■ 


bout  \Veberi 


in  the  median  UnC 
.    I^taral  ardi,  il 


Finn  Bsimlly  wichnit.  laidy  with  « , , . 

If  eraCM.   Anterior  mtidiaa  diallBct,  without  Wibeiiaa  ssiidaa. 
FandHear  CahidMae,  HaptochhonWarr.  Enehei'      "-  "    -''- 
IMlBdaa,  ScBptlidaa,Ale^diiBaridM.  Catondnic 
Knerildna,   C^irinodontldaa,  AmUyopeidK,    ! 


and  tha  Alherlnl&e.  they  are  linked  by  (he  Cypri- 
.■»u«»»«j  >nllK  tbe  Scopdidaa  ai«  eoutcted  with  tha  Beryddaa 
by  theStephaHobafycida& 
T, ■-- ,ityoftWtsol><interlstbuo(thaBaoada»oriiik» 

latarii  ■aianol  Euoga.  onnhan  Asia,  Bod  M<Mb 
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.,  The  Gutaiiiilia  ■ 


•  Zetland,   South   A 


.1  b'TcniOT  (imo.     Horn 


vhilK  othen  ma/  be  icgarded  «a  laving  btcome 
jdapfed  to  (rfth  uraicr,  ■•>  that  the  Bipim""""  "'""'" 

rtnft  b  Rot  H  ttronE  ai  if  we  had  to  deal  - ., 

mto'  tithe*.     The  'C;;^qodoiitid>e  ai*  parthr  bnekiaii, 


derived  rrDm  their 

with  exdudvdy  freih- 


le  Sc<wekidae»  which  ere  Inced  but 
nany  being  jDhabiunta  of  great  depths 


to  the  Chalk,  an 

Sus-OKDEE  VI.— HETEROMI 
Air-bladder  wiThout  duct.  Opcrcle  well  (leveJaped,  patietel  booet 

■qjaiaiing  ibe  frontalj  Ironi  t"- ■-•-'     " — ■ — '  — ■■  — 

pendrd  from  the  Bupraoc^pil.  .  .  . 
■mall  and  simple  or  repLacecl  by  a  Ufaioei 
Ventral  fin*  abdorninal,  U  pieaent. 


ccipitaL    Peclonl  u 


UnSv«a 


the  opah,  I 


uoid  »B«. 

autidae,    Upogenyidae,    NoUtan- 

the  HacJomiibut  lepanled  ctM\y  anacvcKiBt 
-LPiddder.  Meetly  daf»M.  &«faEB.  nmn  of  which 
y  •■  the  Cntaceoua  peiiod.  The  genui  ftcnu/ir 
degraded  fiihea  commenaala  of  Hobthuriana  am' 

MiiinBB  VII.— SELENICHTHYES 


laiie  pelagic  fifth  of  w^ 
VIII.— THORACOSTEI 

'Z 


and  Lopbobnnchii,  bol  eaclw 
which  the  Invalinliom  ol  F, 

uil^chceked  Acaathopterygiana. 

Pectoral  arch  suipendcd  Iiom 


FamiUeai    Gaati .  .. 

AuloetomaljdDa.  Futulaiiidae.  Centriaddae, 
Homidae,  Syngnatliidae.  The  two  latter 
divSiioo  Lopholiranctul,  in  which  the  gill-Ian 


Aiilorfayndiidae,    Protoayngaalhidae. 

racial  inii/iute  1^ 
llae  aie  enlarged  aitd 


See  anidea  Sba-Hoe 


,  Sncii.iBAcE,  and  Fifs-Fiieu. 

Ill  IX.— PERCESOCES 

,     Parieal  boaeieepa 
KUBpended  from  the  i 


h  Ibe  pelvic  boan  acn  (alidly  attached  to  the  clavicular 
ea:  ^MmbTBociilac.  Ammodytidae,  Atherinidae,  Mwi^ 


romaleldae.  Icosteidae.  Ophiocephalidae.  j 


■BLpJj^ 


pdagic  like  the  flying-fiah  iEjotoelMi\ 


Air-bladder  without  duct.  Farietal  br>n»  aepatated  by  the 
iiipraocdfdtal ;  prootic  and  ekoccipilal  lepaiaEed  by  [he  vnlargvd 
oputhDtic.    Pectoral  areh  auvpeoded  froia  the  akuil;  do  meaoco< 


.  Veatral  Bat  below  at  in  (itidI  of  the  Hctonla, 
pekvic  bonet  puterior  to  the  clavicular  aymphyaii  and  only  tool 
^H..-h.j  ,„:»  k..  i:.» ..»...>     v.-^  without  i^ne- 


by  liome-     ^—  --■'- >~ 

Faniliea:  Macnindae 

Neariy  all  nuHae. 
acteriatic  fiahea  of  the  vmt 
of  the  moat  valuable  lood-fiitii 

Sim-o«DE»  XI.-ACANTHOPTERYGII 
Air-bladder  ujuiHy  without  duo.  Opercle  well  developed; 
wpraocapital  in  contacl  witli  the  trontali.  Peetoiml  arch  nia- 
peoded  Tnun  the  ikull;  no  mnocxinicoid  bone.  Vealral  fini 
thocacic  or  )ugular.  nun  oi  I«g  irmly  atuched  Co  Che  alavicuiai 
arch.    GillK^xning  usually  Large,  in  fronc  of  Che  baie  of  the  pectoral 

The  character  fmm  which  tUa  iub^)nfcr.  the  moal  ~™T>i 


UDivcfial.  eaceptlont  Co  the  rule  beinp  numerous- 
Division  I.  BeryciformM.- FamilSi:  Beryddae,  MonoeentiidBe, 
The  moec  primitive  of  the  Acanthopteryiians,  alieady  well  repn- 

■ented  in  the  Chalk.    A  ducc  haa  been  obierved  to  be  lonictimM 

piaaent  between  the  alr-bladdci  tuxl   the  digeeKve  iract.     Afi 

marine,  nveral  balhybial  • 

Divldan  II.    Perc 

Anomalopidae,    Piei 

SlllHinlSe,  Sdanu 

Cyphoddae,  Lobotid 

matidae,  Gerridae.  I 

Sparldae.  Mullidae, 

Diepanldae,  Ophrm 

uddae,  CichHdae,  Pc 
The   PercldaE,   C< 

otbera  are  all  or  nea 

known  Co  have  eaiate 

SeeanicteaCicHU 
PiBCU,  Puce-Peiick.  Shri!F5he>d,  Wrasse. 

Division  III.  Scombriloraia.— Families:  Carsocidie,  Rhachl- 
centrldae.  Scombridae,  Trirbiuridae,  Histiophoridae,  Xiphilda^ 
Luvaridae.  Coryphaeoiitae.  BramidaB. 

Marine  fiahcs,  seveial  being  pelagic  and  among  the  laint  Teleo^ 
teanaand  BwiflatCiwinimen.   SeearticLctHAia-TuL,  QAi:i:BasL, 

PlLOt-FlSB,  SwO«D.FlSH.  TVNNV. 

OivisloalV.  Zeothombi.- FBmilleaTZeldae.Amphinlidae.nFuio- 
DiviiioD  V.  KuitiConnei.-— A  liajde  family.  Kuilidae.  with  % 
amile  genus  and  ipcctci  (iDm  the  Indian  and  Pacilic  oceans. 
fiivuIonVl.    dobiifoTmei.— AsinelelsmJty,  Cobiidae. 
DiviBoo  VII.    DiaCDcephali.—  A  sinEle  family.  Ecbeheididae. 
The  renarimbte  remorat  attach  themselvn  by  meant  of  a  cephallt 
disk  to  boflla  or  Co  tharkt,  cudlett  ceCaceai>s.  and  ocVr  large  twifv 
saimminji  animals.     They  [oim  an  isolated  Kioup,  and  have  n» 
real  affinity  with  .the  Scombridae,  with  which  they  have  long  bce^ 

Division  VIII.  Sderopaiel^-Faiiiliea;  ScnrpKoidaa.  Heif 
grammidae,  Comephcaidae.  Rhamphocotddae,  Coctidae.  Cyclop- 
Ceridae,  Platycephalidae.  Hoplichchyidac,  Agonidae.  Pcgeaidafc 
Tnglidae.  Dactylopteridae. 

TTie  "  Mail^heelted  "  Acanthopterycians  indnde  I  great  varfcty 
at  lonna.  moaily  llviiw  i  a  the  lea.  the  best  fcmnm  being  referred  1* 


ir-^cua,  and  Millbi**- 


Nearly  atl  

Cbably  belong*  tt 
*K  kofwn  deetf 
dlvadbn  are  moacly 
The  weevan  (Tradi 
Division  X.     Ti 


-Families:  Tmchlnldae,  Pefrophiiilac, 
-e.    Uranoaeqpidae.     Trichodimtidar, 

Bkiiildi^  Acnchidaev  PhoUdida^ 

hldildae.  Podaielidaa. 


•  T^»M 


idae.  m 


iwrout  atiojiinE  fiahea. 
-Faioilici;  TtachypCeridae,  Lophi>- 
Deep^ea  or  pcbgK  fisbea,  lorae  attuning  a  large  tlie. 

Su»)iDBn  XII.— OPISTHOMI 
Air-bladder  irichouc  ducc.   Opercle  well  developed,  hidden  nnder 
Lc  akin;  tupraoccipttal  in  conlact  with  Che  frontala.     Pectoral 
b  impended  fiom  the  vettebiBl  colamn,  hr  behind  the  skull; 
u  I Vertical  fini  with  tfont*.     Vented  &■ 


Ed-thaped  bbet  sti , 

rrygfl  at  do  the  Apodet  to  tbe  Malacof 
jastacembdidae,  isposaibly  derived  fr 

Freifa  and  brukiih  waten  of  soucbe 


tame  relation  to  Ibe  Acan 
1-^-  TTie^g'e 'a 
A^  and  tmpical  A 


Ait-bladder  without  duct, 
thi  lUo:  tupQocdplu!  ir 

arch  Buipended  from  the  i — ...  .._ 

fiat,  if  piaeat.  jugular.    GUl-DpenhiB  itduced  to ._ 

in  or  near  the  aail  more  or  Icat  poaCerior  Co  the  ba«  of  cbe  pectoral 
fin.    Body  naked  or  covend  wicb  tpinct  or  bony  cubctcla. 

Connecced  with  the  Aeanthopterygji  Jugularet  through  cbe  Batra- 
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Sm«MH  XIV.-PLECFOGNATHI 

Air-bUdder  without  duct-  OpenuLar  bona  doce  oc  Ibh  reduced; 
■upnocdpiuL  in  cootact  with  the  frontal*;  najuEaiy  and  prae-- 
maKJllary  bona  often  firmly  united.  Pectoral  arch  Butteoded  from 
the  •kulL    No  ribi.    Ventnl  Giu  Ihoiack  and  much  leduced  if 


Jah).  rdm 


S«e  FiLB-FlsB, 


nwetcd  with  tit  Acantbop- 

rriacamliidu,  Triodoatidae, 

in:  TtttodemMw.  Diodoa- 

b*  nently  diicovtnd  Tr!- 
Eof  ita  loti^,  tube-like  anouc, 
am  q£  thia  aub^Hder  which 
lo  highly  apcdaiiaed,  levera] 

Jah).  Tdmbm  and  DMai, 

wen  already  npR«nied  In  the  upper     ""  '^-~  '^"~ 

Glosi-Fisb  and  SuH-Fiin. 
For  Ubliofapbical  Rfnencea  -  -  -■ 


r  (Gr.  rtXi,  lai,  rift),  teelinp),  or  THODCHt 
TaAMSFEXEKCE,  tbc  Conveyance  o[  [houghla  and  feeliiga  from 
mind  to  mind  by  otba  than  Ibe  cffdinaiy  chanoela  of  Knse. 
Altbougfa  the  iroid  "  telepathy  "  wu  first  nKECSted  by  F.  W.  H. 
Idyen  in  i8Si,  the  suggalioti  hid  long  before  been  mide 
that  the  transmuaiDa  of  ideas,  unaces  and  acnHIious  could  be 
brought  about  by  other  than  tho  normally  openllvt  motor 
and  Knsoiy  appaiatua  of  the  body.  More  ttum  one  miter  bad 
explained  wtaithi  at  the  moiDent  of  death,  dalrvoyance  and 
the  phenomena  of  apiritualiam  by  the  theory  of  "  bram  waves.*' 
But  it  waa  Dot  until  the  advent  of  the  Sodety  for  Pgychicil 
Kesearch  that  the  bypothciis  attracted  much  notice  or  was 
backed  by  carefully  collected  evidence.  Aa  used  by  the  wdety 
the  term  il  a  mere  designation,  and  impliel  no  bypothetil  ai  to 
"  action  at  a  distance  "  or  the  operation  ol  any  fcnte  not  lecog- 
JDlied  by  physical  science. 

•  Hie  eailicst  recorded  syMcmatic  eiperlnuuls  In  thought 
tranrfemce  were  made  in  1S71  by  the  Rev.  F.  H.  and  Mrs, 
Kewnham,  and  were  continued  for  a  period  of  aome  eight 
piontha  with  marked  ancccss;  lubaequent  attempts  ahowedno 
results  of  an  evidential  nature.  A  few  yeara  later  the  attention 
of  the  British  Association  waa  called  to  the  subject  by  FroL 
W.  F,  Batiett,  and  from  i8«i  onwards  many  esperiments  wen 
made  by  members  of  the  S.P.R.  and  others;  In  fact,  the  so-called 
"willing  game"  wu  at  one  time  exceedingly  popular;  the 
auccessea,  however,  depended  largely,  if  not  entirely,  upon 
musde'resding,  and  usually  ceased  when  there  was  no  contact 
between  agent  (the  sender  of  the  idea)  and  percipient  (the 
recdvei).  The  systematic  investiption  has  followed  two  main 
lint*:  (A)  eiperiments  on  penons,  often  b  the  hypnotic  state, 
in  which  the  aim  was  to  tiwufs  selected  Images,  &c.,  and 
compare  the  guesses  with  the  results  which  chance  would  give; 
(B)  the  collection  and  examination  of  records  of  phenomena 
such  aa  appiriiiona  at  the  moment  of  death  and  other  spoo- 


ls betwe 


I  (be 


psychical  states  of  two  individuals, 
from  one  another.  He  pnbleina  raised  by  the  two  cases  are 
entirely  difl'ercnt:  [■)  in  A  there  is  seldom  any  hallucinatory 
dement  (see  HALLUCiNAnoin),  in  B,  though  not  eaential,  it 
Is  present  in  a  high  percentage  of  cases;  (1)  what  is  trans- 
ferred is  in  A  an  image  kepi  before  the  mind,  in  B  the  pbaotum 
of  the  dying  person  when  that  person  has  prima  fade  neither 
endeavoured  to  transfer  this  image  nor.  It  may  be,  even  thought 
of  the  peidpient;  (jl  the  desideratum  in  A  has  usually  been 
to  exclude  nonnal  methods  irf  perception,  in  B  the  pToblein 
'  *    ■  that  comddence  w31  not  account  for  the  facts; 


IS  In  A  the  1 
in  B  it  is  difficult  to  get  Stat  is 
nomber  of  successful  cssea 
by  side  with  direct  eiperim 
band  ttcotdt  of  apparition! 
Bonent  of  death.    These, 


of  successes  to  failures 
ra  and  ta  be  sure  that  an  abnormal 
!o  not  figure  io  a  census.  Side 
laiioo,  the  S.P.R.  collected  fitsl- 
it  or  within  twelve  hours  of  the 
igethci  with  a  discussion  of  the 


Phmlamt  igiu  Uiht-   Id  ordsr  to  pTovlda  ■  ituWhal  basis 

tor  discHSBon  ol  coincidental  af^uritions,  a  census  of  ballu- 
dnations  was  undertaken  by  Edmund  Gumey,  and  replies  were 
obtained  from  over  jooo  persons.  A  defect  of  the  collection 
in  PkoMlatwu  is  that  the  progressive  deterioratioo  of  evidence 
with  age  ia  neglected.  No  natiiiives  are  tegarded  a>  evidential 
by  the  mdety  unles  they  were  reduced  lo  wilting  leas  than 
three  years  after  the  event  or  an  l>aseil  OD  notes  inada  al  llie 

The  second  systematic  attempt  to  collect  material  wai  the' 
census  of  balludtiatians,  initiated  at  the  congress  of  eipetl- 
mental  psychology  of  iSSg,  and  entrusted  to  Professor  Henry 
SidgwidL  The  total  nurnbar  of  persons  who  made  returns 
was  17,000,  of  whom  i6S^  asserted  that  they  hsd  once  or 
oftener  eii>cdeuixd  an  hallucinBtian-  Analysis  of  the  answers 
showpl  that  In  iso  cases  the  apparili<H]  was  recognisedi  the 
pndntulity  that  any  person  will  die  on  a  given  day  is  lOighly 
I  in  ig.ooo:  If  therefore  chance  akne  opented,  one  apparition 
in  ig,<«o  wotdd  coincide  with  a  death;  after  making  aU  allow- 
ances for  error,  the  census  committee  found  ihit  30  of  the 
3SO  recogBlied  appuittoas  coincided  with  a  deatlr— tn  other 
words,  cases  prima  facie  telepathic  were  44a  times  more  nncncraus 
t}ian  chance  coinddcnce  would  give-  The  committee  reported 
that  between  deaths  and  apparitions  of  dying  persons  there 
exists  a  connexion  which  is  not  dtie  to  chance  aloi^ 

71w  eipnimental  evidence  for  telepaiby  is  made  up  partly 
of  the  results  of  trials  when  direct  tnnsfercnct  of  thouglits, 
images  or  sensations  was  attempted,  partly  of  successes  in 
hypnotiEBtii>B  at  a  distance;  dreams  (4-B.)  also  provide  somQ 
matcriai;  and  in  ■  small  but  imporunt  class  of  cases,  tnnsi- 
tional  between  wraiths  and  ordinary  experimental  cases,  tba 
agent  has  caused  his  phantaam  to  appoi  to  the  percipient. 

Among  the  chief  eiperimenten  may  be  mentioned  FroL 
M.  Dessoir,  Mr  Guthrie,  Sir  Oliver  Lodge  and  Prol.  Sidgwid^ 
In  experiments  conducted  by  the  lall«  and  Mrs  Sidgwiii  at 
Brighton  with  numbers  as  the  objects  lo  be  guessed,  6l^  trials 
were  made  with  the  agent  and  petdpients  in  the  same  room; 
the  Bombers  were  between  ten  and  ninety,  and  ninety  Bicccssci 
were  recorded,  the  pnbobte  total,  if  chance  alone  had  opetated, 
being  Fight.  In  a  later  scries,  conducted  by  Mrs  Sidgi^k,  > 
siDiilorly  high  proporlian  of  successes  was  recorded;  but  when 
agent  and  petdpients  «m  in  diSennt  niODU  the  leaulIB  actr 
not  above  what  chance  would  give.  These  results  waa 
criticised  tiy  Prof.  Lehmann  and  olhera,  but  were  not  seriously 
shaken;  it  was  pomled  out  that  the  failure  of  experiments  at  ■ 
distance  might  be  due  to  psychological  causes  rather  than  to 
the  fatt  that  the  increase  of  distance  eUminaled  the  possibility 
of  Gommunicsiioo  by  normal  means.  In  subsequent  experiments, 
however,  the  successes  In  no  series  of  any  length  wen  so  far  abov* 
chance  as  to  give  substantial  support  to  a  belief  in  lelepilhy- 

of  the  meet  condusivB  evidence  for  telepathy.  In  iSSj  triab 
wen  made  both  by  Dr  Janet  and  by  Prof-  Klchel  with  the  same 
subject.  Out  of  twenly-five  eiperimenta  the  farmer  held  that 
nineteen  were  complete  succeascs;  Prof.  Richet  secured  two 
successes  and  four  partial  successes  in  nine  trials.  Themosl 
striking  point  was  Lhit  the  hypnotic  tnnce  always  coincided 
■jith  or  foliowed  at  aa  interval  the  attempt  to  hypnotise  the 
patient;  tMi  is  a  feature  of  much  importance  in  considering 
the  posribnity  of  coiaddence  or  of  auto-suggestion. 

It  Is  usually  unpossible  to  prove  that  a  dying  person  has  been 
thinlfing  of  the  perdjnent;  mvch  less  can  we  show  thnt  there 
was  any  -idea  ft  caurtng  his  phantasm  to  appear.  There  are, 
however,  a  small  number  of  cases  fn  which  apparitions,  of  (he 
agent  or  some  other  person,  prima  fade  lelepoihic,  have  been 
produced  experimentally.  A  singularly  interesting  instance  is 
recorded  by  Wesermaim,  who  tried  the  eipeiiment  in  the  .early 
part  of  the  iQth  centnryj  he  wished  to  inaks  the  phantasm  of 
a  lady  appear  to  a  lieutenant,  who  was  residing  some  miles 
sway;  at  the  time  of  the  eiperrment  he  was,  owing  to  an  un- 
foreseen visit,  not  alone,  and  his  visiter  is  said  to  have  t^t^  tba 
a|ipaii(lo»  ilsSL  -Uorajcca^.  tattttt  t^fni 
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tnd  tbe  Censuft  the  figure  of  the  «ge&t  liiaiflelf  has  been  Men  by 

the  percipient. 

The  so-called  reciprocal  cases  are  evidentially  of  much  im- 
portance. Each  of  the  two  persona  concerned  appears  to 
receive  a  telqiathic  impulae  from  the  other,  so  that  each  receives 
information  about  the  other,  or  sees  his  phantasm. 

Occasionally  telepathic  impressions  from  animals  to  human 
beings  are  reported,  but  the  facts  are  usually  far  from  weU  estab- 
lished. Telepathic  communication  has  also  been  suggested  as 
the  explanation  of  the  simultaneous  movements  of  large  flodcs 
of  birds. 

Various  theories  luive  been  put  forward  to  account  for 
telepathy,  but  they  only  agree  fai  the  total  lack  of  an  esperi- 
mental  basis.  Bnwdly  speaking,  they  «ffe  divisible  into  physical 
and  psychical.  Sit  W.  Cxookes  suggests  that  transmission  u 
effected  by  means  of  waves  of  smaller  magnitude  and  greater 
frequency  than  those  which  constitute  X  rays.  UndiUations 
starting  from  nervous  centres  are  adopted  as  the  explanation 
by  Prof.  Floumoy  and  others.  But  Myers  and  others  regard 
the  case  against  a  physieal  explanation  as  complete.  The 
main  difficulty  in  the  way  of  it  is  that  the  strength  of  the 
impulse  does  not  seem,  in  the  spontaneous  cases,  to  vary  with 
the  distance,  as  by  all  physical  laws  it  should.  On  the  other 
hand,  a  curious  phenomenon  has  been  noted  in  experiments; 
if  tbe  percipient  gaze  at  an  arrow  with  its  head  turned  to  the 
right,  there  is  a  tendency,  disproportionately  strong  if  we 
suppose  that  chance  alone  operates,  for  the  arrow  to  be  seen 
reversed.  This  fact  is,  however,  mpre  important  in  a(l  proba- 
bility for  the  light  which  it  throws  on  the  mechanism  of  hallu- 
cinations {q.v.)  than  on  that  of  transmission.  Telepathy  is 
often  invoked  as  an  4fitp1anation  of  the  facts  of  mediumship 
(see  MEaKUM,  and  Fo6SESsiqm);  but  it  seems  iasufldenc  to 
explain  them  uiUeas  we  assume  for  the  medium  a  far  greater 
power  of  reading  other  people's  minds  than  experimental 
evidence  has  so  far  shown  to  exist.  ^ 

BiBUOGRAFBY. — Gumey»  Myen  and  Podmore,  Pkankmns  of  the 
Li9iHg;  Report  on  the  Census  of  Hallucinations  in  Proe.  SJ*.R..  x.; 
Podmote,  AppariHons  ond  Thought  Trtms/eranee;  Mrs  Sidgwick  rn 
J.  M.  Baldwin's  Dictionary  tf  Philosophy  s.v.  Telepathy:  N.  W. 
Thomas,  Thoi^ht  Transference  (1905),  containing  a  list  01  the  im- 
portant articles  in  the  Journal  ami  Froc^duita  of  the  S^.R.  and 
other  pubUcatioos.    See  also  Crystal  Gazing.  (N.  W.  TO 

TEUBPHONB  (Gr.  ri^Xc,  far,  and  ^ifvrii  voice).  Telephony 
is  the  art  of  reproducing  sounds  at  a  distance  itom  their  aeitfce, 
and  a  tdepbone.  is  the  instrument  emidojfed  in  sending  or 
receiving  such  sounds.  The  term  "  telephony''  was ^rsl  used 
by  Philip  Reis  of  Friedrichsdod ,  in  a  lecture  ddivered  before 
the  Physical  Society  of  Frankfort  in  x86i.^  But,  although 
this  lecture  and  Reis's  subsequent  #ork  received  onasideralik 
notice,  little  proghss  was  made  until  the  sut^ject  was  taken 
up  between  1874  and  1876  by  Alexander  Graham  BeU^  a  native- 
of  Edinburgh,  then  resident  in  Boston,  Mass.,  V.$JV.  Bell, 
like  Reis,  employed  electricity  for  the  reproduction  of  sounds;. 
but  he  attacked  the  problem  in 'a  totally  different  manner^ 
This  will  be  better  understood  if  «e. consider  shortly  «n  what 
the  chief  characteristics  of  sound  depend. 

The  sensation  of  sound  is  produced  by  rapid  fluctuation 
in  the  pressure  of  the  atmos^wre  on  the  tytapanum  of  the 
oiara^  ear.  If  the  fluctuations  are  irtcffiilar  and  nonrperiodic^ 
**rtMike  the  sound  is  called  a  noise;  :if  they  are  cyclic  and 
otaomod,  follow  a  regular  and  sufhdently  rapid  periodic  law, 
the  sound  is  musicaL  In  connexion  with  the  present  mbject 
it  is  important  to  notice  the  ihiee  dmraoteristics  of  a  OMuical 
sound,  namely,  pitchy  IcudHess  and  quality.  The  pitch  of  a 
musical  sound  depends  on  the  number  of  cycles  passed  through 
by  the  fluctuations  -of  the  preeaiue  per  unit  iA  time;  the  loud* 
pess  depends  on  the  amount  or  the<amplitude  of  the  flttotuatiofi 
in  each  cycle;  the  qnality  depends  on  the  form  or  the  nature 
of  the  fluctuation  in  each  cydck.  The  necessary  condition  for 
a  successful  system  of  tel^ony  is  the  ability  to  reprodupe* 
these  characteristics. 

^ "  Ober  Telephonie  durcb  dee  salvaimeheo  Strom,"  4n  Jakresbir. 
«.  PhynhaUuhen  Vereius  m  Pran^wt  am  Jfola,  i8<o«6i,  p.  57.  . 


In  1831  Wheatstone  by  his  "  mag|ic  lyre"  eq>eriment  showed* 
that,  ivhen  the  sounding-boards  of  two  musical  instruments  are 
c<mnected  together  by  a  rod  of  pine  wood,  a  tune  played  on 
one  will  be  ftuthfully  reproduceid  by  the  other.  This  only 
answers,  however,  Icnr  telephoning  musical  sounds  to  short 
distances.  Another  and  somewhat  similar  example  is  fiunished 
by  what  has  been  variously  designated  as  the  "  string,"  nftftm- 
"toy,"  'Movers,"  and  "mechanical"  telephone.  tef<dto- 
Two  (&ks'of  thin  metal,  or  two  stretch^  membranes,  **•■* 
each  furnished  with  a  mouthpiece,  are  connected  together  by 
a  thin  string  or  wire  attached  at  each  end  to  the  centres  of  the 
membranes.  A  good  example  may  be  made  with  two  cylindrical 
tin  cups;  the  bottoms  form  the  membranes  and  the  cups  the 
mouthpieces.  When  the  connecting  string  is  held  taut  and 
sounds,  such  as  thoee  of  ordinary  speech,  are  produced  in  front 
of  one  of  the  membranes,  pulses  correqx)nding  to  the  fluctua- 
tions of  the  atmospheric  pressure  are  transmitted  along  the 
string  and  commxmicated  to  the  other  membrane,  which  in  its 
turn  communicates  them  to  the  air,  thus  reproducing  the  sound. 
In  both  these  examines  aU  the  three  characteristics— pitch, 
relative  intensity,  and  quality — of  sound  are  reproduced. 

In  July  1837  Dr  C  G.  Page  of  Salem,  Mass.,  drew  attention 
to  the  sound  given  out  by  an  electromagnet  at  the  instant  when 
the  electric  circuit  is  closed  or  broken,  and  in  October  ptig^a 
of  the  same 'year  be  discussed,  in  a  short  article*  A» 
entitled  **  Galvanic  Music,"  the  musical  note  pro-  ••♦'•V- 
duced  by  rapidly  revolving  the  armature  of  an  electromagnet 
in  front  oL  the  poles.  Experiments  bearing  on  this  subject 
were  subsequently  made  by  a  great  number  of  investigators.* 
Page's  discovery  is  of  a>nsiderable  importance  in  connexion 
with  the  theory  of  action  of  various  forms  of  telephone,  and  was 
a  very  important  feature  in  the  early  attempts  by  Reis  to 
transit  music  and  speech.  On  the  36th  of  August  1854  there 
appciared  in  VlUustration  (Paris)  an  interesting  article  hjf 
Charies  Bourseul  on  the  electric  transmission  of 
speech.*  The  writer  recommended  the  use  of  a 
flexible  plate  at  the  source  of  sound,  which. would 
vibrate  in  response  to  the  varying  pressure  of  the 
air,  and  thus  open  and  dose  an  electric  circuit,  and  of  a  similar 
plate  at  the  receiving  station,  which  would  be  acted  on  electro* 
magnetically  and  thus  give  out  as  many  pulsations  as  there  are 
breaks  in  the  current.  These  suggestions  were  to  some  extent 
an  anticipation  of  the  work  of  Reis;  but  the  conditions  to 
be  fulfilled  before  the  sounds  given  out  at  the  receiving  station 
can  be  simUar  in  pitch,  quality  and  relative  intensity  to  those 
produced  at  the  transmitting  station  are  not  stated,  and  do 
not  seem  to  have  been  appreciated. 

In  l^ds's  lecture  an  apparatus  was  described  which  has  ^ven 
rise  to  much  discussion  as  to  priority  in  the  invention  of  the 
telephone.    The  instrument  was  described  in  over      jr*i^« 
fifty  publications*  in  various  countries,  and  was  well      *^ 
known,  to  physicists  previous  to  Bell's  introduction      **•■•• 
of  the  electric  telephone  as  a  competitor  with  the  electric  tele- 
gmpfa.    Reis  caused  a  membrane  to  open  and  dose  an  dectric 

^  See  bis  $cient\fie  Piters,  p.  47. 

*  See  Silliman's  Jour.,  Jcxxii.  396.  and  xxxiii.  118. 

*  Marrian,  PhiL  Mag.,  Aid  ser.,  vol.  xxv.  p.  382:  Beatson,  Arch, 
4e  VEUcL,  v.  197;  De  la  Rive.  Treatise  on  Electricity,  i.  306; 
also  Phil.  Mag.,  3ra  s^.,  vol.  xxxv.  p.  422,  and  Comp.  Rend.,  xx. 
1287,  xxii.  433;  Matteucci.  Arch*  de  r Elect.,  v.  389:  Guillemin, 
Comp»  Rend.,  xxii.  26a;  Wertheim,  Comp.  Rend.,  xxii.  336,  544, 
xxvi.  505,  also  Ann,  de  H^im.  et  de  Phys.,  xxiii.  302,  and  Phu. 
Mag.,  3ra  ser.,  vol.  xxviii.  p.  544:  Jannair,  Comp.  Rend.,  xxiii. 
319:  Joule,  Phil.  Mae.,  3rd  ser.,  vol.  xxv.  pp. •76,  225;  Laborde, 
Comp.  Rend.,  1.  692;  Poggendorff,  Pogg.  Ann.,  IxxxviL  I39i  xcviii. 

"     "  -    ►.  d«/'£iicfc,  iL  125,  iii.  83;and  Ddewame, 


406. 


Bldtter  fur  Geist,  Gem^h,  «.  PuUicitdt, 


rankfort.  No.  232.  28th  September  1854;  Du  Momxl^ExpoU  des 
pplications  de  PBectriciti  (Parifr),  ti.  25.  ed.  1854;  m.  no.  ed. 


Frankfort, 

1856,  and  Comp.  Rend.,  a6th  November  1877. 

•  The  Enfflish  reader  may  consult— 7i«<r.  Soc  Tel.  Bng^  March 
1883;  British  Assoc.  Rep.,  1863:  Civ.  Eng.  and  Arch,  Jour., 
xxvl.  .^7;  R.  M.  Fenrunon.  Electricity  (London,  1866),  p.  257: 
S.  P.  TteropKm,  Pkaiif  Reis,  the  Inmntor  efthe  Telephone  (Loodon, 
1883). 
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dicnit  •,[  etch  vibrttloB,  tlnu  Inntmlttlnc  u  muiy  electric 
pul»  tlmnigfa  the  ciicuil  u  there  ntn  vibntiost  In  tbc  KUDd. 
Thoe  electric  puha  were  made  to  act  on  m  dectronagnM 
■t  the  nceiving  Ualion,  which,  in  iicai[di.iice  with  Page'I  dii- 
covny,  ftavc  out  a  uund  ol  h  ptch  coimpetidinf  to  the  number 
u  magDeticed  or  denugnetised  per  KCOnd, 


■Id  hi 
[romlb 


,•,  Ob,-™ 


-e  [or 


telly,  but  not  the  voweli  u  ytt  la 


Lo  have  undcntood 


rfi" 


pneiriv  ■ndcntoad.  The 
leata  olltai  an  loanded  of 
-    -  --  I  in  munbcf  tt 

tbfane  of  Ihi 


tidninf  the  disc  at  wUch  he  
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The  nnt  worker  at  tlie  lelephnne,  and  the  one  to  whom  the 
prtsenl  great  conuneidal  iinportaace  of  the  initnunent  i>  due, 
MiTji*.  WIS  BelL  Hia  aim  was  the  production,  bjr  meani 
■■■"'■  oi  the  undulalinni  o(  pressure  on  a  membrane  tamed 
by  sound,  of  an  electric  current  the  itmigih  of  which  should 
Lt  every  instant  vary  directly  as  the  pie«3tue  varied.^     His 

■"  "* '         'leen  loeoiploy  the  vibrations  of  the 

lit,  produced  by 
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of  an  electromagnet  included  lb  the  c 

from  the  poles  ol  the  magnet.     He  proposed 

antiituie  parlike  of  the  vibrations  of  the  atmosphere  either 

by  converting  it  into  a  suitable  vibrator  or  by  controlling  its 

vibistions  by  a  ilrelched  membrane  of  parchment 

In  the  early  triaU  the  armature  had  the 
of  iron  canyinj  i  nud  at  one  end,  which  pi 

Ol  I  Kretcaed  membrane.    Fig.  i  shows  th „ _ . 
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the  end  of  the  eere  of  a  short  electmaiagiiet.  the  coil  d  which  waa 
iBciicuitirilhIhellne.but  which  had  no  pernunent  curresl  eawitu 
through  it,  aonreied  ihe  purpose  quite  u  well.'  The  apparalua 
thus  acted  as  both  ■  tmnimiiier  and  a  receiver;  indeed  il  is  fucnti- 
ally  the  nagnelD-tTcnver  whi'-h  h"-  -^'  '■■"■  ...:~— .1  —  1- 
ptactical  cdephony,  though  f« 
bylocmaar-^ ■- 


.    One  c4  tbe  lateat 


FiO.  3.— Double  Pd*  Kceeint. 
1  *•  the  double  pole,  k  shown  !n  fig.  J.     M  and  M' 
aent  magnet.;  P  and  i"  are  soft  iron  polc-oieco 
placed  llie  dsclronugnet  coiU  C  and  C"d  EitSi 
■  '"  ■   e  placed  between  the 


ebeuin^oek  G,  atUchcd'to 't£  di 


fiaphragm;  B  is  tl 

aced  a  ihin  ebonite  shell  S. 
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by  the  passage  of  an      MmItw 
electric  current  through  the  point  of  contact  of  certiin      ^ma. 
substuces  1a  rtlitive  motloiL    In  one  form  ■  drum,  mounted 
on  u  axi*  and  covered  by  a  band  oi  paper  soaked  in  i  Kdutioo 
of    auttic    potuh,    was   lumed 
UDder  a  spring  the  end  of  which  > 
wa*  in  contact  Ibiough  a  platinum  I 
point  with  the  paper.    The  ipiisg  j 
wai  atuched  10  the  centre  ol  a  ] 
dlaphiagm  In  such  a  way  ^I,  I 
turned,  the 


«  alaphngm.   Tbe  t 
tut  line  was  made  10  past  through 
the    qirlng    and    paper    to    (be 
cyliader.      Now     h     had     been 
previously  shown  by  Edison  thit, 

through  an  (inngement  like  that 

the  paper  and  (he  tpring  was 
greatly  dl  mi  niihed.  Hence,  when 
ihe  undulalingleiepbonic  currents 
pnre  made  to  pats  through  tbe  apparatus,  the  consiinl  variation 
of  the  friction  of  the  spring  caused  the  deflnions  of  (he  dia- 
ioD  of  the  dectric 
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cunenU,  and  todiidi  were  given  oat  ooneq>OBdiDf  In  pitch, 

and  &)so  to  some  extent  in  quality,  with  the  sounds  produced 
at  tlie  transmitting  station.  A  cyUnder  of  chalk  was  used  in 
some  ol  £dison*s  later  experimrnts  with  this  receiver. 

The  traiwmltter  (fig.  4),  tn  an  early  form,'  coniiited  of  a  odl  of 
Insulating  material  haviiw  at  Its  bottom  a  flat-headed  jplatinum 
icrew  G;  on  the  top  of  (Twas  a  layer  of  carbon  powder  C,  oa  the 
top  of  that  a  platinum  dick  D,  aoo  above  that  again,  forming  the 
cover  of  the  cell,  a  disk  of  ivory  B,  held  in  position  by  a  riiw  E. 
Resting  on  the  centre  of  the  ivory  disk  was  a  small  piece  of  rubber 
tubing,  and  this  was  lishtly  pR»aed  by  the  diaphragm  A,  which 
was  held  in  place  by  the  mouthpieoe  M.  The  varying  pressure 
on  A,  when  a  sound  was  produced  near  it,  caused  conesponding 
variations  in  the  pressure  on  the  carbon  powder,  and  this  produced 
similar  variations  in  its  dectric  resistance. 

Experiments  ve^  similar  to  these  of  Edison  were  made  by 

Elisha  Gray  of  Boston,  Mass.,  and  described  by  him  in  papers 

auui        oonununicated  to  the  American  Electrical  Society  in 

Ongr''        1875  and  1878.     In  these  experimenu  the  electric 

9xp9rt'        current  passed  through  the  fingers  of  the  operator's 

'^'*'»        hand,  which  thus  took  the  place  of  the  ^ling  in 

Edison's  apparatus.    The  diaphragm  was  itself  used  as  the 

rubbing  surface,  and  it  was  either  mounted  and  rotated  or  the 

fingers  wrere  moved  over  it.    When  t]>e  current  passed,  the 

friction  'was  felt  to  inoiease,  and  the  effect  of  sending  a  rapidly 

undulating  current  through  the  arrangement  was  to  produce  a 

sound.     The  application*  of  this  apparatus  to  the  traittmission 

of  mtisic  was  described  by  Gmy.^ 

In  another  form  of  teleidioner  brought  prominently  forward 
by. Professor  A.  E.  Dolbcair,*  the  effects  were  produced,  by 
■  electrostatic  instead  of  electromagnetic  forces,  as  in 
the  Bell  telephone.  Sir  W.  Thomson  (Lord  Kelvin) 
Ornate  observed  in  id6^  that  when  a  condenser  is  charged 
1*^  or  discharged,  a  sharp  click  is  heard,  and  a  simLar 

'^^  observaUonwas  made  by  Cromwell  F.  Varley,  who 
proposed  to  make  use  of  it  in  a  telegraphic  receiving  instrument* 
In  Dolbear's  instrument  one  plate  of  a  condenser  was  a  flexible 
diaphragm,  oozuiected  with  the  telephone  line  in  such  a  way 
that  thd  varying  electric  potential  produced  by  the  action  of 
the  transmitting  telephone  caused  an  increased  or  dimii^shed 
charge  In  the  conderuMX..  This  alteration  of  charge  caused  a 
corresponding  change  in  the  mutual  attraction  of  the  plates  of 
the  condenser;  hence  the  flexible  plAte  was  made  to  copy  the 
vibrations  of  the  diaphragm  of  the  transmitter.  It  is  obvioiis 
that  this  apparatus  might  be  used  either  as  a  transmitter  or  as 
a  receiver,  but  that  the  effects  must  under  ordinajy  circumstances 
be  in  either  case  extremely  feeble. 

It  was  very  early  recognized-Hmd,  indeed,  is  mentioned  in 
the  first  patents  of  Bell,  and  in  a  caveat  filed  by  Elisha  Gray 
in  the  United  States  patent  office  only  some  two 
^^Jjjf  hours  after  Bell's  application  for  a  patent — that 
mhun  sounds  and  spoken  words  might  be  transmitted  to^  a 
•fB^a  distance  by  causing  the  vibrations  of  a  diaphragm  to 
vary  the  resistance  in  the  circuit.  Both  Bel}  and  Ordy 
proposed  to  do  this  by  introducing  a  column  of  liquid 
into  the  circuit,  the  length  or  the  resbtance  of  which  could  be 
varied  by  causing  the  vibrations  of  the  diaphragm  to  vary  the 
depth  of  immersion  of  a  light  rod  fixed  to  it  and  dipping  intp 
the  liquid. 

On  the  4th  of  April  1877  GmHe  Berliner  filed  a  caveat  tn  the 
United  States  patent  office,  in  which  he  stated  that,  on  the 
principle  of  the  variation  with  pressure  of  the  resist- 
ance at  the  contact  of  two  conductors,  he  had  made 
an  instrument  which  could  be  used  as  a  telephone 
ph9tM  transmitter,  and  that,  In  consequence  of  the  mutual 
forces  between  the  two  parts  of  the  current  on  the 
two  sides  of  the  point  of  contact,  the  instrument  was 
capable  of  acting  as  a  receiver.  The  caveat  was  illustrated 
by  a  sketch  showing  a  diaphragm  with  a  metal  patch  in  the 

1  See  Gooige  B.  Prescott,  The  Speahht^  Td^pkone  (London,  1879), 
pp.  151—20^  *  Scientific  Apuncan^  i8th  June  1881. 

'  Electrostatics  and  Magnetism,  p.  236. 

*Scc  Tet.  Joum.,  ist  August  1877,  p.  178;  also  Adams,  Joum. 
Soc,  Tei.  Bng.,  1877,  p.  47^ 
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centre,  against  whkh  a  metal  knob  was  lightly  pressed  by  an 
adjusting  screw.  This  seems  to  have  been  the  first  transmitter 
in  which  it  was  proposed  to  use  the  resistance  at' the  contact 
of  .two  conductors. 

Ahnost  simultaneously  with  Berliner,  Edison  conceived  the 
idea  of  using  a  variable  resistance  transmitter.*  He  proposed 
to  introduce  into  the  circuit  a  cell  containing  carbon  a^i^  , 
powder,  the  pressure  on  which  could  be  varied  by  the  mkn!  ' 
vibrations  of  a  diaphragm.  He  sometimes  held  the  pAoa* 
carbon  powder  figainst  the  diaphragm  in  a  small  ^"' 
shallow  cell  (frpm  a  quarter  to  half  an  inch  in  diameter  '"'*''• 
and  about  an  eighth  of  an  inch  deep),  and  sometimes  he  used 
what  he  describes  as  aj^Kjf,  that  is,  a  h'ttle  brush  of  silk  fibre 
with  plumbago  rubbed  into  it.  In  another  form  the  plumbago 
powder  was  worked  into  a  button  cemented  together  with 
syrup  and  other  substances.  In  the  specification  of  the  patent 
applied  for  on  the  21st  of  July  1877  he  showed  a  sketch  of  an 
instrument  which  consisted  of  a  diaphragm,  with  a  small 
pbitinum  patch  m  the  centre  for  an  electrode,  against  which  a 
bard  point,  made  of  plumbago  powder  cemented  together  with 
india-rubber  and  vulcanized,  was  pressed  by  a  long  spring,  the 
pressure  of  the  carbon  against  the  platinum  disk  being  adjusted 
by  a  straining  screw  near  the  base  of  the  spring.  Subsequently 
he  filed  an  application  for  a  patent  in  which  various  forms  of 
springs  and  weights  assisted  in  maintaining  the  contacts  and 
otherwise  improved  the  instrument. 

In  the  early  part  of  1878  Professor  I>.  £.  Hughes,  .while  en- 
gaged in  experiments  upon  a  Bell  telephone  in  an  electric  circuit, 
discovered  that  a  pecidiar  noise  was  produced  when-  Uagtf'9 
ever  two  hard  electrodes,  such  as  two  wires,  were  mkro' 
drawn  across  each  other,  or  were  made  to  touch  eadi  ^o'«* 
other  With  a  variable  degree  of  firmness.  Acting  upon  this 
discovery,  he  constructed  an  instrument  which  he  called  a 
"microphone,"*  and  which  consisted  essentially  of  two  hard 
carbon  electrodes  placed  in  contact,  with  a  current  passing 
through  the  point  of  contact  and  a  telephone  included  in  the 
same  circuit.  One  of  the  electrodes  was  attached  to  a  sounding 
board  capable  of  being  vibrated  by  sound-waves  and  the  other 
was  held  either  by  springs  or  weights  in  delicate  contact  with 
it.  When  the  sounding  board  was  spoken  to  or  subjected  to 
sound-waves,  the  mechanical  resistance  of  the  loose  electrode, 
due  to  its  weight,  or  the  spring,  or  both,  served  to  vary  the 
pressure  at  the  contact,  and  this  gave  to  the  current  a  Jorm 
corresponding  to  the  sound-waves,  and  it  was  therefore 
capable  of  being  used  as  a  speaking-telephone  transmitter.' 

The  next  transnutter  of  note  was  that  introduced  by  Piands 
Blake,  which  came  into  wide  use  in  the  United  States  of  America 
and  other  countries.  In  it  the  electrodes  were  of  platinum  and 
carbon. 

To  ai  frame  F  (fig.  5)  was  attached  a  diaphragm  D  of  thin  sheet 
iron :  in  front  of  this  was  a  cover  M,  M  provided  with  a  suitable 
cavity  for  directing  the  sound<waves  against  the  diaphraem.  The 
microphonic  arrangement  consisted  of  a  spring  S,  about  the 
hundredth  of  an  inch  thick  and  the  eighth  of  an  mch  broad,  fised 
at  one  end  to  a  lever  L,  and  carrying  at  its  free  extremity  a  brass 
block  W.  In  one  side  of  W  a  small  disk  C  of  gas  carbon  was  uv 
scrted,  resting  on  the  hemispherical  end  of  a  small  platinum  pin  K, 
about  the  twentieth  of  an  mch  in  diameter,  held  m  position  bj^  a 
thin  soring  A.  The  pressure  of  the  carbon  on  the  platiaum  point 
could  he  adjusted  by  the  screw  N,  which  turned  toe  lever  abo«i 
the  flexible  joint  C.  The  electrical  ^connexions  of  the  instrument 
as  arranged  for  actual  use  are  also  illustrated  in  the  figure.  The 
current  cirtuit  went  through  S,  W,  C,  K,  A,  and  the  primary  circuit 
of  the  induetkm  cOil  I  to  the  battery  B.  and  thence  to  S  again. 


>See  Joumai  of  Ou  TeUtraph,  New  York,  April  t877;  Pkiia- 
delpkia  Timet,  9th  July  1877;    and  Sfienlifie  Amtricant  August 

'This  term  was  used  by  Wheatstone  in  1827  for  an  acoustic 
apparatus  intended  to  convert  very  feeble  into  audible  sounds; 
see  his  Scientific  Paptrs,  p.  3a. 

'  See  Proc  Ray-  •>»«.,  xxvii.  362;  Proc  Pkys.  Soc.,  W.  255:  PM. 
Mag.,  5th  ser.,  vol.  vL  p.  44:  W.  H.  Procce,  Joum.  Se<.  Tel.  Eu§., 
v&aTD. 
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Thm,  in  the  Cnasley  imiBiiiittef  tout  hard  caiboa  peodli  were 
■mi^cd  in  a  loienge^haped  figure,  the  ehda  oT  each  pendl 
resting  loosely  {d  a  small  carhon  block.  Tliese  blocks  were 
listened  to  a  diaphmgm  of  wood.  The  ciirujt  connexions  were 
such  that  two  adjacent  sides  of  the  loienge  were  in  paralld  nad 
two  In  series.  In  the  Adei  Itansmittei  as  many  u  Iwdvc 
carbon  pencils  were  employed,  arranged  in  a  series  oE  two 
gruups  with  six  pencils  in  pajallel  in  each  group.  These  were 
lupporled  at  their  ends  in  paralM  carbon  hon,  which  were 
carried  by  a  nearly  horizontal  wooden  diaphragm.  Such 
multiple-electTodc  transmitters  give  a  loud  Blthau||h  somewhat 
harsh  sound,  and  will  bear  being  spoLen  to  very  stton^y  without 
biealiJDg  the  drcuit. 

A  type  .of  transmitter  v^iidi  has  come  to  be  invaluable  in 
conneiioa  with  long-dislance  telephony,  and  which  has  prac- 
tically superseded  all  oOier  forms,  is  the  granular  carbon  Irans- 
mitier.  Tlie  eailiest  Instrument  of  this  kind  was  Ihe  Hunnlngs 
tiansmlller,  patented  in  1S7B.  This  was  constructed  of  a 
■hallow  boi  placed  in  a  vertical  position,  with  metallic  frtnl  and 
back  and  insulating  aides.  The  front  lace  was  ol  thin  metal, 
and  served  as  a  diaphiagm.  The  bot  was  Ailed  nearly,  but 
not  quite  full,  of  gtanulalol  hard  carbon.  The  cunmt  frDiQ 
Ihe  battery  used  passed  from  the  diaphmgm  through  Ihe 
granulated  caibon  to  the  melallk  back  of  the  ban.  When 
ipokeD  to  the  diaphragm  vibrated,  and  thus  act  the  carbon 
granule!  into  vigorous  vibration.  The  vast  number  of  mkn>- 
phonic  contacts  present  give  roe  to  very  stnng  electrical  UD- 
dulitions,  and  hence  loa  loud  sound. 

The  chief  di&ulty  with  Ihit  transmitter,  and  with  various 
othen  of  later  date  baaed  upon  it,  bus  been  the  frequent  pack- 
ing of  the  carbon  granula.  irhich  rcndcn  the  bistrument  in- 
operative. The  dilBculty  was  fiiJt  satisfactorily  overcome  in 
ths  long-distance  Innsinlller,  iavented  by  A.  C.  White  in  the 
labontoiy  of  the  American  Bell  Telephone  Company,  and 
mnly  known  aa  the  '^aoHd  haAttaramilter  "  (fig.  6). 


Tbe  mKrophonic  portion  of  the  1 
thin  cylindricil  boi  or  case  of  brua  a,  tne  inner  curvHi  sum 
whkh  is  covnrd  with  an  inmlatitig  layer  of  paper.  The  a 
fiimly  fixed  to  a  "hndge^'  B  with  ir*  uck  or  ivltom  in  a  vr 
poticton.  To  lh>  braH  taltoin  ol  the  caie  is  attached  a  thin 
of  pal^iScd  tiard  cartun  C.  which  it  slichtly  Ins  In  diameter 
the  bran  boctom,  »  that  the  carticn  diik  almoct  cvtirely  c 
edge.  ^-  '— ■  -™'-°-'^-^-  -"?-  =-* "'^- '-??". ^°!!I 
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Flc.  6.-~eelid  Back  Transmitter. 


vhich  Ihtrcfoie  Jia  in 
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ur  facts  o<  Ihe  box  to 

.nulsnd  iMvd  carbon. 


tloy  pauH  from  one  of  the  carbon  diska 
:  parlidca  ol  granDlated  carbOQ  which  fill 

The  diiks  and  Hranulei  constitJtc  a  very  powerful  YnicrophDile. 
Tlie  modons  imprT^sscd  upon  the  carbon  grannies  are  very  vigorous, 
and  chis  together  wilh  lie  particular  airangemtnl  of  tbe  parts  of 
the  Insctuiml  is  tfiecnial  (a  obviating  tbe  diflkuity  from  iiacking 
■bich  attended  Ihe  use  of  ■aiUer  forma  ol  granulated  carbon  trani- 
Lnitiers.    This  hutrumenl  hat  almost  entirely  displaced  all  other 

-The  employment  of  the  tdephone 

'     .ion  requires  •  definite 

practicabh:  to  connect 

n,  hence  ■  ayitein  ol 

ilory  in  whicli  a  tele- 


SuiszHbers'  Orga: 
irganuvtion  ol  tfic  subscribets.    Jt 


brought  fr 


central  SI 


subscribers  in  a  local  z 


leighbourhood,  mnj 
a  are  joined  together  in  th( 
ea  eicecd  a  certain  number, 
iichange,  it  is 


:ro[di 


which  an  ochuife  is  placed,  and  ti 
exchanges  together  by  means  of  "  junction  < 
cases  the  eicbanges  are  connected  together 


tsln  . 


:t  thesi 


Id  s 


rant  the  adoption 


through  June  tie 

A  system  of  wires,  similar  to  that  which  connects  the  district 
eichanges  in  an  area,  links  together  the  various  local  areas  in 
the  (errilory.  and  Mmclimo  the  territory  of  one  sdminiatrailon 
with  thai  0f  another.  These  inler-area  or  long-distance  lino, 
called  mink  circuits  in  England,  terminate  it  one  exchange  Id 
each  local  area,  and  between  that  cacbaaga  and  the  vaiioua 
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diitnct  CTBfimuBt  Juncboii  okcufts  tit  ptovidod  ibf  tlic  pinposc 
of  connecting  subscribers  to  the  trunk  Unes. 

Circuit  and  Working  Arrangements.-^The  method  first  em- 
ployed for  worlung  a  telephone  line  was  extremely  simple. 
A  ssigle  line  of  wire,  like  an  oitdinaxy  t^egraph  line,  had  a 
Bell  tekphoae  included  in  it  at  bach  end,  and  the  ends  were 
put  to  earth.  Words  qx>ken  to  the  telephone  at  one  end 
oould  be  heard  by  holding  the  telephone  to  the  ear  at  the 
other.  To  obviate  the  inconvenience  of  placing  the  telephone 
to  th6  mouth  sdA  ther  ear  altenistdly,  two  t^epiiinies  were 
commonly  used  at  each  end,  joined  either  pandlel  to  each 
other  or  in  series.  The  oontrii4noe  most  genenlly  adopted 
for  calling  attention  was  a  caU-beli  rung  eitiier  by  a  small 
magaeto-deotric  machine  (magneto-generator)  or  by  a  battery. 
The  telephone  was  switched  out  of  circuit  when  not  in  use 
and  the  bell  put  in  its  place,  a  key  being  used  lor  throwing 
the  battery  into  drcuit  to  nwUce  the  signaL  This  arrangement 
is  stiH  employed,  a  hook  being  attached  to  the  switch  lever  so 
that  the  mere  hanging  up  of  the  telephone  puts  the  bdl  in 
drcuit.  In  some  cases  when  a  magneto-generator  is  employed 
for  callinc  purposes  the  coil  of  the  marhfnf.  is  automatically 
cut  out  of  circuit  when  it  is  not  in  action,  and  is  brought  into 
circuit  when  the  handle  is  turned  by  the  operation  «£  a  centri- 
fugal or  other  arrangement. 

At  first  it  was  usual  to  join  die  microphone  transmitter  in  the 
direct  circuit.  It  was  soon  found  that  it  could  only  be  used  to 
advantage  in  thb^way  when  the  total  resistance  ot  the  circuit, 
exdnsive  of  the  microphone,  wai  small  compared  «^th  the  resist- 
aoce  of  the  microphone-— that  is,  on  very  short  lines  worked  with 


Fig.  7w— Telephone  Set  with  Transmitter  in  a  Local  Circuit.. 

low  tcsistance  tcTcphdnes.  The  transmitter  on  long  and  hi^ 
resistance  lines  worked  better  by  joining,  in  the  manner  shown  ^  m 
fig.  7,  the  microphone,  a  batteiy  and  the  prima^  of  an  induction 
coil  in  a  local  circuit,  and  putting  the  line  in  circuit  with  the  secon- 
dary of  the  induction  coil,  which  acted  as  the  transmitter.  The 
resistance  of  the  microphone  can  thus  be  made  a  large  fraction  of 
the  total  re»stance  ci  the  circuit  in  which  it  is  placed :  hence  by 
using  considerable  currents,  small  variations  in  its  resistance  can 
be  made  to  induce  somewhat  poweriul  corrents  in  the  line  wire. 
The  requisite  energy  is  derived  from  the  battery. 

In  the  earliest  telephone  awitchbcards  the  fines  were  connected 
to  vertical  conducting  stripsi  across  which  were  placed  a  series  of 
amilar  horizontal  strips  In  such  a  manner  that  any  horizontal 
could  be.coniiected  to  any  line  strip  by  the  insertion  of  a  plug  into 
holes  provided  in  the  strips  for  the  purpose.  Any  two  lines  could 
be  connected  together  by  connecting  both  to  the  same  horizontal 

llie  next  step  of  importance  was  the  introduction  of  what  was 
term«i  the  "  Standard  board."  This  board  was  equipped  with 
nring-jacIcB  and  annunciators  (calling-drops)  for  the  suDscribers* 
hnes,  and  with  flexible  cords  terminating  m  plugs  for  connecting 
purposes.  The  spring^jack  used  was  a  Torm  of  switch  with  two 
contact  springs  which  pressed  against  each  other,  one  bdng  con- 
nected to  the  subscriber's  line  wire  and  the  other  to  the  annun- 
ciator, which  was  also  earthed.  When  a  plug  was  inserted  in  the 
spring-jack  the  connexion  botween  the  springs  was  opened,  das- 
connecting  the  calling-dro^  from  the  line.  £!ach  connecting-cord 
circuit  had  associated  with  it  a  dearing-out  drop  connected  between 
the  cord  and  earth  and  a  key  by  means  of  which  the  operator's. 
R>eaking .  and  ringing  apparatus  could  be  brought  into  circuit. 
When  a  subscriber  callea  (by  turnii^  the  handle  of  his  magneto- 

Senerator),  the  shutter  of  the  annunciator  assodated  with  his  line 
ropped.  This  attracted  the  attention  of  the  attendant,  who  in 
response  to  the  call  inserted  a  plug  into  the  spring-jack  and  con- 
nei^ed  the  speaking  apparatus  to  the  circuit  by  means  of  the  key. 
Then,  having  obtained  particulars  of  the  subscriber's  requirement, 
the  operator  connected  the  aecond  plug  to  the  spring-jack  of  the 
wanted  subscriber,  whom  she  rang  up.  When  the  conversation 
was  finished  dther  of  the  subscribers  could  release  the  shutter 
of  the  clearing-out  drop  by  turning  his  generator  handle,  and  the 


SiiatiBr  thus  netified  of  the  Csct  removed  the  phigs  aad'discon> 
ned  the  coaasKkin. 

The  single-wire  earthed  drcuits  used  in  the  early  days  of  tele- 
phony were  subject  to  serious  disturbances  from  the  inductkm 
caused  by  currents  hi  neighbouring  telegraph  and  dectric  light 
Wires,  and  from  the  varying  potential  of  the  earth  due  to  natural 
or  artificial  causes.  The  introdoction  of  electric  tramways  caused 
an  enormous  increase  in  disturbances  of  this  class.  It  was  early 
recognized  that  a  complete  metallic  drcuit  would  obviate  troubles 
from  varying  earth  potentials,  and  that  if  the  outgoing  and  in- 
coming branches  of  the  drcuit  were  parallel  and  kept,  by  trans- 
position  spiralUng,  or  otherwise,  at  equal  average  distances  from 
^e  disturbing  wue,  inductkMi  effects  would  likewise  be  removed. 
These  advantages  led  to  the  gradual  saperaesskm  of  the  single-wire 
system  until  at  the  present  day  the  all-metallk  system  is  emphwsd 
almost  umversally.  Since  the  time  wliea  the  system  ficst  became 
prominent  all  switchboards  have  been  arranged  for  metallic  circuits. 

Though  niany  types  of  manually  operated  switchboards  have 
been  bnonght  Uito  use,  differing  from  each  other  in  respect  of  dr- 
cuit and  working  arrangements,  yet  each  of  them  may  be  phoed 
mone  or  other  of  three  main  xlasses  according  as  the  syrtem  d 
working  is  magneto,  call-wire,  or  common  battery.  The  funda* 
mental  prindnie  of  the  magneto  system  has  bras  desafted  in  oon* 
nexkM  with  the  -  Standanlboanl.^' 

In  a  large  eachange  a  number  <A  operatora  are  necessary  to 
attend  to  calls.  Seveesl  single  switchboaids  like  that  described 
may  be  employed,  each-  devoted  to  a  certain  sectkm  of  the  sub- 
scribers, and  placed  in  care  of  an  operator.  In  these  ciicnmstances, 
when,  as  frequently  will  be  the  case,  the  person  oaUii^  desires  to 
be  put  in  Communication  with  a  subscriber  wliobek)MB  .to  anotlier 
section,  connexions  must  be  established  in  the  ofiioe  between  the 
two  aectkms;  this  necessitates  additional  switchboard  amng^ 
ments,  and  also  increases  the  time  requhed  to  put  subscribcn  in 
communication  with  one  another.  The  difficulty  wasobvktedlW 
the  introduction  of  the  *'  multiple  switchboard.  *  This  board  » 
built  up  in  sections  of  one  or  more  t^ieratora'  positions  each.  AB 
the  subscriben*  lines  are  connected  in  order  to  jada  on  the  first 
two  or  three  or  four  operatora'  positions,  and  these  connexions  are 
repeated  or  "  multipled  "  upon  each  succeeding  similar  group  of 
positions.   Each  subscriber's  drcuit  is  further  connected  to  anodier 


ing  terminated  upon  each  positUHi  and 
placed  in  the  care  of  the  operator  aligned  to  that  position.  Henoe 
this  operator,  wfaten  ngnalled  in  the  ordinary  way,  can  put  any  one 
of  these  eubscribcre  m  connexion  with  any  subscriber  whatever, 
without  the  necessity  of  calling  upon  another  operator  to  make 
ooaaexions. 

Two  methods  of  "  rauhipUng  "  havo  been  much  used.  In  the 
arrangement  first  introduced  the  line  wire  is  connect  in  series 
through  the  various  spnng-jacks,  the  circuit  finally  pasdng  throudi 
the  answering  jack  to  the  calling-drop.  This  arrangeoient  b  liable 
to  give  troubiej  as  disconnexions  may  arise  in  the  spring-jacks  in 
consequence  of  the  failures  of  the  spnngs  to  make  contact.  Operat- 
ing mistakes  also  cause  interruptions  to  oonversations,  as  it  is 
possiUe*  by  the  insertiou  of  a  plug  in  a  xmrttiplejteck,  to  discDnnect 
Ihe  circuit  between  two  talking  subscribers.  To  overocMne  these 
difficulties  the  '*braflchuig  multiple"  was  mtrodUced.  in  diis 
arrangement,  instead  Of  the  chcuit  bong  made  through  the  jacks 
in  series,  each  jack  is  connected  to  an  independent  branch  from 
the  main  circuit.  With  the  "  branching  multiple  "  the  "  self- 
restoring  drop"  was  introduced.  This  apparatus  has  two  coils, 
one  of  wfaidx,  connected  across  the  line,  is  provMed  for  the  purpose 
of  projecting  the  shutter,  while  the  other  is  intended  for  its  restora- 
tion and  is  joined  in  a  local  drcuit  arranged  to  be  dosed  when  a 
plug  is  inserted  In  any  one  of  the  associated  jacks. 

It  Is  neoessazy  that  the  operators  working  at  a  multipTe  board 
shall  be  aUe  to  ascertain  without  entering  a  subscribers  circuit 
whether  the  circuit  be  disengaged.  This  requirement  is  usually 
met  by  connecting  a  third  or  test "  wire  to  each  of  the  jadn 
associated  with  a  subscriber's  line,  and  by  making  the  circuit 
arrangements  such  that  this  wire  is  dther  disconnected  or^at  earth 
potential  when  the  line  is  not  in  use,  and  at  some  potential  aboire 
or  beknr  that  of  the  earth,  when  the  circuit  is  engaged.  With  a 
proper  arrangement  of  the  operator's  speaking  set  it  is  possible, 
by  touching  the  socket  of  a  jack  with  the  tip  of  a  peg  or  a  special 
'/  test "  thimble,  to  determine  whether  the  circuit  coimected  to  the 
jack  is  in  use. 

Both  the  series  and  the  oranching  methods  of  multipling  are 
recognized  at  the  present  time  as  standard  methods,  although  the 
former  is  only  employed  in  oomparativdy  small  exchanges.  The 
maanftn  system  itseuisdying  out.  There  are  still  many  magneto 
exchanges  in  existence,  but  when  new  exchanges  are  erected  only 
the  very  smallest  are  equipped  for  magneto  working,  that  system 
having  succumbed  to  the  common  battery  one  in  the  case  of  all 
equipments  of  moderate  and  large  dimensions. 

The  "  call-wire  "  system  has  bwn  used  to  some  extent,  but  it  is  now 
obsolete.  The  feature  of  the  system  was  the  provision  of  special 
service  circuits,  termed  call-wires,  for  purposes  of  communication 
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between  th«  subecribers  aad  the  tvchunpt  opsmtorb    Each  tub- 1  cau«ag  the  r^tredttction  oC  the  speech  in  the  httcr's  receiver. 

scribcr  was  given  the  exclusive  use  of  a  circuit  fts  to  other  ftyttemt,  |  The  Stone  system,  compared  with  that  or  Hayes,  possesses  the 

and  shared  a  caU-wire  with  a  number  of  other  sub< 

ecribeiB.    Each  telephone  set  was  equipped  with 

a  special  key  or  switch  by  means  of  which  the 

telephone  could  be  ttansfemsd  from  an  exclusive 

line  to  the  caU-wire  at  will.    A  subscriber  desiring 

a  connexion  pressed  the  kev  and  communicated  his 

own  number  and  that  of  the  wanted  subscriber  to 

the  operator  in  attendance  on  the  calUwure.    Then, 

when  the  connexion  was  made,  the  oripnatiog 

subscriber  rang  up  the  other.    At  the  close  of  a 

conversation    the    originating    subscriber  again 

entered  the  caU-wire  and  requested  the  operator 

to  take  down  the  connexion.    The  call<wira  were         f^^^  ^  p^  q^  auuHui  Bmtbmr^  JtmnA 

usually  equipped  with  drops  in  order  that  the  P^  lo.— Dean  Conmon  Battery  System, 

exchange   might   be   called   at  night  when  the  .  »     .  .    .  ...-..-.-it 

operators  were  not  listening  continuously.  ^  |  disadvantage  that  one  of  the  conditions  affecting  the  supply  oi 

One  of  the  greatest  advances  made  in  the  devek>pnieiit  of  the  I  current  to  any  particubr  subscriber's  drcpit  is  the  resistance  of  the 
art  of  telephony  was  the  introduction  of  the  "common  battery 
relay  system."  This  advance  did  not  merely  remove  the  piiaiary 
batteries  from  the  subscribers'  stations;  it  removed  also  the 
magneto-generator,  and  at  the  same  time  it  modified  consider* 
ably  the  conditions  governing  the  exchange  operadng.  The  calfing* 
drop  of  the  magneto  system  was  displace  by  a  rehiy  and  a  small 
electric  incandescent  lamp,  and  whereas  in  the  older  system  the 
calling-drop  amd  the  answering  jack  with  which  it  was  associated 
were  some  distance  apart,  the  caHin^-lamp  and  the  answering  jack 
of  the  newer  system  were  placed  in  juxtaposition.  This  alteration 
improved  the  operating  conditions  in  three  ways.  In  the  first 
place  it  increased  the  visibility  of  the  signalling  instrument;  in 
the  second  place  it  brought  that  instrument  into  the  position  in 
which  it  could  most  readily  catch  the  operator's  eye;  and  filially 
it  eliminated  the  effort  involved  in  associating  one  |»eoe  ol  appa- 
ratus with  another  and  in  finding  that  other.  Moreover  the  clear* 
ing-out  drop  of  the  cord  circuit  was  ref^ced  by  an  arransement 
which  included  the  provision  of  one  signal  to  be  controlled  through 
the  agency  of  a  relay  by  the  callingsubscribcr,  and  another  to  be 
controlled  by  the  person  wanted.  These  supervisory  signals  took 
the  form  of  lamps  and  were  placed  on  the  Keyboard  in  positions 
immediately  adjacent  to  the  associated  cords.  With  the  adoption 
of  rebys  the  signalling  between  the  subscribers  and  the  exchange 
became  aotomatk,  and,  with  the  introduction  of  the  principle  of 
double  and  automatic  supervision  on  the  cord  circuits,  it  became 
possible  for  the  operators  to  tell  at  any  Instant  the  state  of  a  con- 
nexion. As  a  tesult  the  time  occupied  by  an  operator. per  call 
was  reduced  from  50*77  seconds  to  I6«63  seconds. 

Threefundamental  common  battery  transmission systemshavebten 
devised  aixl  are  shown  in  figs.  8,  o  and  10.  In  the  Hayes  system  (fig. 
8)  a  repeating  coil  is  placed  in  the  cord  circuit,  and  when  two  sub- 
scribers are  connected  together  the  winding  connected  totheline  of  the 
subscriber  who  is  talking  for  the  time  being  acts  as  primary,  and  the 
other,  which  is  in  the  line  of  the  Ibtening  subscriber,  as  secondary. 


CxcHANoe 


0^ 


FiG.  ii.~Sabecribier*s  Circuit.  Common  Battery  System.    'TT 

other  circuit  to  which  it  is  connected  for  the  time  being.    An 
improvement  in  this  respect  has  been  effected  by.  the  insertion  of 
condensers  in  the  cord  circuits,  coupled  with  the  use  of  two 
sets   of   impedance   ooilSf   one   set   on   each    side   of   the 
condensers* 

Dean's  method  (fig.  10). embodies  the  Mca  of  supplying 
current  to  the  transmitters  over  the  line  wires  in  parallel 
instead  of  round  the  loop  ciccuit,  a»  in  the  other  systems 
referred  to.  An  earth  return  Is  used.  The  transmitter  » 
placed  In  multiple  with  the  primary  winding  of  an  induction 
coil  whose  secondary  operates  in  the  loop  circuit,  and  con- 
sequently when  the  transmitter  is  spoken  into,  a  v?"*"'5 
E.M.F.  is  impressed  upon  the  circuit  through  the  medium  of 
the  induction   coil.     The   impedance  coils  shown  connected 
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between  the  battery  and  the  lines  and  between  the  letter 
and  the  transmitters  are  joined  up  non-inductively  as  regards 
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Fig.  8. — Hayes  Common  Battery  System. 

The  Stone  system  (fig.  9)  i*  characterized  by  the  use  of  Imped-  I  the  transmitter  circuits,  hot  fnductively  as  regards  the  secondary 
ance  coils  between  the  battery  and  the  line  wires.  When  one  of  |' circuits.  Ftgs.  if  and  13  indicate  typical  subscriber's  and  con- 
two  subscribers  connected  together  by  this  arrangement  talks,  the  I  necting-cord  circuits  as  equipped  by  the  Western  Electric  Companjr. 

At  the  subscriber's  station  when  the  receiver  is  on  the  hook 
switch  the  circuit  is  through  the  call-bell  and  a  condenser. 
The  conditions  permit  of  the  circulation  of  the  altematir^ 
currents  of  low  periodicity,  which  are  used  for  operating  the 
bells,  but  in  respect  of  the  battery  the  circuit  is  open  until 
the  subscriber  lifts  the  receiver,  when  the  hook  switch,  thus 
released,  joins  the  transmitter  with  one  winding  of  an  '^^^^^ 
tion  coil  in  series  across  the  circuit.  A  current  then  flo*'*  **?~ 
in  passing  round  the  circuit  operates  the  line  relay,  with  the 
result  that  the  calling-lamp  is  lighted.  The  operator,  ^"^J** 
attention  is  thus  attracted,  inserts  a  peg  in  the  jack,  then 
throws  over  the  bpeaktng  key  of  the  cord  circuit,  and  "*'*''"§ 
ascertained  particulars  oithc  requirement  places  the  other  pcgoi 
the  pair  in  the  nearest  multiple  jack  of  the  wanted  subscriber, 
whom  she  proceeds  to  ring  up.    In  the  meantime  the  caHing- 


From  tlie  Post  Qffict  Blectrical  Emgintuf  Jounut.    . 

Fig.  9. — Stone  Common  Battery  System. 

variation  in  resistance  of  the  transmitter  spoken  into  causes  a 
variation  01^  the  pressure  at  the  line  terminals  of  the  impedance 
coils,  and  since  those  terminals  are  common  to  tlw  two  circuits 
*he  variable  E.M.F.  operates  in  the  line  of  the  listening  subsoriber. 


..■•VIII     0iiV     L/l«.f^«^^JU3     IV     ■  IIII^     U|^.  Ill     III*;     illVttdllil'^     »..~     — ,  _^ 

lamp  has  darkened:  and  each  subscriber's  line  being  equipped 
with  a  cut-off  relay  whose  function  it  is  to  disconnect  the  caiung 
apparatus  while  the  circuit  Is  in  use.  the  insertion  of  a  peg  \*  ^"V' 
mediately  followed  by  the  disappearance  of  the  calVmg  s'g'^ 
The  supennsory  lamp  associated  with  the  peg  in  the  granted  sud- 
scriber's  jack  fdows  from  the  time  that  the  peg  is  inserted  until 
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Ibe  ubKriber  rw(t«nd»,  lAoi  k  darinm^  k  toMck  condition  it 
ivnciiii  OBtil  the  subscfcibcr  reitores  the  receiver  to  the  hook  and 
causes  the  kitip  to  light  up  again.  The  other  aupervisoiy  lamp 
oa  the  cord  circuit  it  controlled  in  a  atmilar  manner  by  the  aub- 
Kriber  who  originated  the  call,  and  as  that  subscriber's  telephone 
k  off  the  hook  when  the  peg  is  inserted,  the  lamp  is  not  hghted 
tt  all  until  the  subscriber  replaces  the  receiver.  When  both  lamps 
glow,  the  operator,  who  thereby  knows  that  both  subscribers  have 
restored  their  instruments,  discontinues  the  connexipn. 
Aooid  circuit,  similar  in  many  respects,  including  the  method 
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Fig.  la.— Typical  Cord  Circuit,  Western  Electric  Co.'s  System,  No.  I  Exchanges. 

tA  operation,  but  equipped  with  oondensen  and  impedance  coils, 
in  place  of  the  repeating  coil,  is  shown  in  fig.  13. 

In  fig.  1 1  a  meter  or  counter  is  shown  associated  with  the  sub- 
•criber's  line,  and  in  both  fig^  la  and  13  position  meters  are  shown 
connected  to  the  cord  circuits.  The  operation  of  these  meters  b 
controlled  by  the  operators.  The  subscriber's  meter  is  joined  in 
multiple  with  the  cut-off  relay,  and  whenever  a  peg  is  connected 
to  the  circuit  a  current  flows  through  the  meter.  This  current  is 
amall,  however,  and  the  meter  Is  not  operated  until  a  much  larger 
current  is  passed  through  it.  Calls  are  registered  by  pressing  a 
key,  which  connects  a  battery  through  a  position  meter  of  very 
low  resistance  to  the  socket  of  the  line  jack,  thereby  furnishing  the 
necessary  energy  to  the  meter.  The  position  meter  just  mentioned 
is  common  to  all  the  cords  on  one  position  and  records  all  com- 
pleted calls  handled  at  the  portion.  Some  administrations,  in 
addition  to  employing  the  ordinary  position  meter,  use  a  second 
one  for  registering  inenecdve  calls. 

In  large  towns  served  by  a  number  of  exchanges 
the  junction  eauipment  is  an  important  feature.. 
In  many  cases  from  60  to  80  per  cent,  of  the  calls 
originated  at  an  exchange  are  for  subscribers  con- 
nected to  other  exchanges,  and  in  these  cases  the 
junction  plant  forms  a  considerable  fraction  of  the 
whole  equipment.  Moreover  each  call  junctioned 
is  dealt  with  by  at  least  two  operators.  The 
junction  circuits  connecting  two  exchanges  are 
invariably  divided  into  two  groups,  one  for  traffic 
from  exawnge  A  to  exchange  B,  the  other  for 
traffic  from  B  to  A.  At  the  outgoing  end  the 
circuits  are  multipled  on  the  subscribers'  switch- 
board, while  at  the  incoming  end  they  terminate 
in  plugs  on  a  special  incoming  junctioa  switchboard 
upon  whkh  the  subscribers'  hnes  are  multipled  in 
the  usual  way. 

When  a  subscriber  at  exchange  A  asks  for  a 
ooiiiicxion  to  a  subscriber  at  B,'the  operator  at 
A,   to  whom  the  requeit   is  made,   passes  the 
particulan  over  an  order  wire  to  an  operator 
at  B.    tlie  latter  names  a  disengaged  junction 
circuit,  then   "  tests "   the  line  of   the  wanted 
subscnbor,  and  if  she  finds  it  free,  finally  completes  the  con- 
nexion and  rings  the  subscriber.     During  the  pro^ss  of  these 
operations   the  A  operator   connects  the  originating  subscriber 
to  the  junction  circuit  liamed  by  the  B  operator.    There  is  only 
one  signal  on  the  cord  circuit  at  B,  and  that  signal  is  controlled  by 
exchange  A.    Each  of  the  subscribers  controls  a  signal  at  A.  and 
when  cither  or  both  of  the  telephones  are  replaced,  the  action  is 
indicated  by  the  lamps  the«».    Control  of  the  call  is  thus  vested 
in  the  operator  at  the  originating  exchange,  at  which  point  the 
connexion  must  be  severed  before  a  clearing  signal  can  appear  at  B. 

Party  Lines. — ^A  circuit  which  serves  more  than  one  subscriber 
is  termed  a  "  party  line."  It  was.  originally  the  practice  to  place 
the  calling  apparatus  in  series  in  the  Tine  circuit,  but  the  effect  oC 
the  large  impedance  introduced  by  the  electromagnets  of  the  call- 


bells  war  such  that  not  nan  than  two  or  three  persons  could  be 
connected  without  seriously  impairing  the  efficiency  of  the  circuit 
for  speech  transmission.  An  improvement  was  effected  in  this 
napcct  by  the  introduction  of  the  "  bridging  "  system,  in  which 
the  bells  possessing  high  inductance  are  placed  in  parallel  between 
the  two  wires  of  the  circuit.  Althoagh  the  bells  are  con&tantly 
in  circuit  their  high  impedance  prevents  any  appreciable  interference 
with  the  telephonic  currents.  In  America,  on  farmers'  circuits, 
ten  or  more  stations  are  frequently  connected  to  one  line;  but  in 
England  ten  b  practically  the  maximum.  In  city  districts  the 
modem  practice  b  to  restrict  the  number  to  four 
stations  per  line,  and  to  equip  the  exchanges  and 
stations  lor-selective  ringing.  In  one  arrangement, 
now  in  extensive  use,  each  telephone  set  is  fitted 
with  a  relay  of  high  inductance  which  is  bridged 
across  the  orcuit  in  series  with  a  condenser.  When 
the  relay  b  operated  it  connects  a  bell  between 
one  of  the  wires  of  the  circuit  and  earth,  while 
the  bell  itself  b  arranged  to  respond  to  current 
pulsations  in  one  direction  only.  The  four  tele- 
phones on  a  circuit  are  -so  wired  that  the  relays 
connect  two  of  the  belb  between  each  wire  and 
earth,  and  further  that  one  of  each  pair  of  bells 
responds  to  positive  and  the  other  to  negative 
puttatioos.  This  system  of  course  requires  that 
the  exchange  equipment  shall  include  machines 
capable  of  delivering  a  positive  pulsating  current 
and  a  negative  pulsating  current,  besides  the  usual 
alternations  reqiured  for  the  ringing  of  ordinary 
subscribers 

^  In  another  party  line  system  a  harmonic  prin- 
ciple is  employed:  the  ringing  machines  deliver 
alternating  currents  of  four  frequencies,  while 
each  bell  is  constructed  to  operate  at  a  particular 
frequency  .only.  Of  the  four  belb  coimected  to 
a  circuit  each  responds  to  a  different  frequency. 

Tnmk  Line  Working^. — ^Trunk  or  long-distance  working  is  com- 
plicated by  the  necessity  for  recording  all  calls.  The  system  of 
the  British  Post  Office  is  worked  as  follows:  A  subscriber  desiring 
a  long-distance  cqpncxion  calb  up  hb  local  exchange  in  the  ordinary 
way,  and  the  operator  there,  being  faaformcd  that  a  trunk  connexion 
is  desired,  extends  the  subscriber  s  line  to  the  Post  Office  by  means 
of  a  record  circuit.  At  the  Post  Office  a  record  •  operator  replies 
and  takes  particulare  of  the  connexion,  and  these  arc  entered  upon 
a  ticket.  The  record  operator  then  removes  her  speaking  apparatus 
from  the  circuit,  and  the  local  operator,  receiving  a  disconnect 
signal,  seven  the  connexion  at  the  local  exchange.  Meanwhile  the 
ticket  b  conveyed  to  the  position  where  the  lines  to  the  town 
wanted  are  terminated.  If  there  be  a  line  free,  or  when  the  turn 
of  the  call  is  reached,  particulara  of  the  connexion  wanted  are 

Kssed  to  the  distant  end,  and  the  trunk  operaton  request  the 
al  exdianges  to  connect  the  subscribera  by  means  of  junctioa 
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f  ic.  13.— Typical  Cord  Cirenh,  British  Insulated  Co.'s  System. 

circuits  to  the  trunk  exchanges  where  the  necessary  connexions 
are  made  between  the  trunk  line  and  the  junctions.  The  call  is 
controlled  by  the  tnink  operaton,  the  junction  circuits  being 
equipped  in  such  a  manner  that  the  subscnbera*  signals  appear  at 
the  trunk  exchanges,  from  which  point  disconnecting  signals  are 
sent  automatically  to  the  local  exchanges,  when  the  connexions 
between  the  trunk  and  the  junction  drcuiu  are  removed. 

The  large  modem  trunk  exchanges  are  equipped  with  rebys  and 
lamps  for  signalling  purposes.  "  Calculograpns  "  are  employed  for 
stamping  the  time  upon  the  tickets,  and  there  is  associated  with 
each  trunk  circuit  a  device  which  lights  a  lamp  as  soon  as  the 
scheduled  limit  of  the  period  of  conversation  b  reached. 

Particulare  of  calls  are  now  passed  between  trunk  centres  to  a 
great  extent  over  telegraph  circuits  superposed  upon  the  trunk 
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thouund  [miip  to  wliidi  the  wanted    idbecrrber  beloim 
■FCODd  selector  in  lum  enteiud  the  coniKDOii  by  mcvii  oT anot — 
luQctioQ  circuit  to  one  of  tlie  coDiKctor  fwftcHea  In  the  himdred 
group  wanted,  while  fiBalljr  ibe  connector  iwitch  coRipkh 
conneidon.    One  hundird  drcuiu  arc  coaneeted  to  (be  out.-.., 
ponion  of  each  twitch,  uid  the  contacn  upon  wh>ch  they  terminate 

curved  niface.  at  wbunt  siii  a  vcniral  shaft   i*  pUciEd.  This 
•hafl,  which  car™  a  art  of  "  wipm  "  conotrted  tn  the  inci     " 

that    the    wipere   may    be    bniuoht.  fim   oppoiili!   any    part 
boriiontal  acjin  of  contacla,  ancT tlien  inlo  actual  contact  wit 

trolled  by  relays  and  dectm-nucneti  whicli  operate  in  rn 
to  (he  action  of  the  Bibacriber  wlme  tdejADne  ii    fitted   w 
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Iwne  coverinr  of  specially  prrpaied  paper 


Hjperseded  by  a  type  with 

.  whWh^umiab^  abundant 
:  cable  the  -ires  are  liru 

Mimes  Hiiraiiy.  The  conductors  are  llicn  twiated  in  ^irs 
iniie  lays..  The»  pain  aie  laid  up  symmetrically  into 
ub  layer  being  protected  with  an  addilional  covering  of 
id  ail  adjacrni  lajtn  revolving  vitb  an  oppotile  Iwist. 
c  h  then  placed  in  an  oven,  and.  after  all  mojiture  has 
ren  olf.  ii  is  paved  through  a  lead  preia  whence  it  emerges 
protected  by  a  continuous  lead  pipe.    The  elecinaatic  capacity 

iron  pqiea  in  uaed  wtiea  the  number  of  caUes  I*  amall.  Manholes 
are  placed  at  intervals  in  the  line  of  duels  ■□  facilitate  Ike  drawing 
in  and  ioinllni  of  the  caUa.  and  surface  bona  arc  placed  in  the 
footway^  for  distributing  putpoaes.  Various  nwtbedsal  maVing 
the  con         ..b«ween  the  large -.m.c.ble,a«l  'h'-^^' 
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T.  B.  OooliMle  was  of  the  gieatttt 
I  of  long  lines  practicable,  and  il 
service.  Wire  weighing  bc(we« 
Dy  used.  The  New  YoTk-Chicago 
5  puUimetres  In  dianetcr  (N&  A 
X  mile  and  bavin*  a  inis(BEC  of 
>■<  s  been  babitually  (nnnnilted  for 

bu K-i ■■  of  11423  m.,  vit,  over  the  Kma 

of  the  American  Tdegraph  and  Teiepfaone  Company  froa  Omaha 
b>  Boston.    Coaveoation  has  been  cajcied  on  over  »do  m.  g(  No.  B 


and  diatortion.  and  that  ii  (he  Inductance  were  great  Aiough  and 
Ihe  insulation  miiiUEn  nut  too  Mgh  the  circuit  woald  be  dit- 
tonionlcti,  while  cunenti  of  all  frequencies  wouUI  bt  equally 
attenuated.  Following  up  (hit  Idea.  Prolessor  M.  1.  f*upin  skewed 
that  by  i^acing  inductance  coils  in  circuit,  at  dismDccs  ^mn  of 
1««a  than  half  the  len^h  of  the  idkHTcst  component  wave  to  be 
anemitted,  a  aon-uniform  conductor  could  be  made  appron- 
alelv  equal  to  a  uniform  condocior.  Many  circuits  have  been 
loaded     in  the  manntf  propoaed  by  Pufdn  during  nccnt  years. 

Dm  three  to  four  times  their  value  unloaded.     G^en  aerial  kn^ 


... , their  higb  capacity,  the  attenuation  ntnalint 

of  submarine  cables  Is  high,  and  only  a  emaU  number  d  ablei.  Id 

'   ;ly  limtt  lentlk,  ai«  ic       -  '-  --■-■—' 

ave  been  made  to  imp 

-  Jin  1906  a  sboR  cable  ^ ,, 

sa  Lake  Constance    The  probkn.  however,  d 

s  -  %.^ep-ten  cable  aatlsfactority.  filth  BiltaUe  IsdK.v-'ua  ■«» 

■erted  at  short  distances  apart,  is  a  MKrtiif  one,  and  ostB  i^dch 

cannot  be  ttid  hat  been  s^vtd.  (H.  R.  K.) 

Coauncrcfuf  Aipatt. — Tbe  teamli  el  llw  tde{dione  indnitry 

Gnat  BtitaJD  during  the  tUtty  y<an  fi«m  1877  to  1907 

rm  an  instructive  chapter  in  the  industrial  hiitory  of  tbe 

nmljy.     The  aspecta  which  stand  out  most  prominently  In 

Ibis  biitoiy  arc:  (a)  Tlie  vadlLailon  ot  tuccesiive  goveriuBenti 

due  lo  llie  conAictnif  pdidci  adopted  fnnn  time  to  time  to 

proiact  tbe  lelegrapb  icvenucs  of  the  Poat  Office  and  to  avoid 

iterpriae  whicli  was  betomla^  a  public 

naceasity  and  yielding  lubauntial  loyaltiei  to  the  Foatmuter- 

General.    (N  The  obstructive  use  made  by  the  local  aatboritiei 

li  Iheit  power  10  veto  underground  snyleavts.    (t)   Tlieremiil- 

ibte  snccesi  achieved  by  tbe  National  TelepfaooB  CoII^lany, 

despite  these  obatadei,  in  devek>pti]g  an  eitcnsavB  oifuiEatioa 

and  a  profitable  bosfnes. 

The  duel  evenu  in  chrunolagical  order  are: — 

1S76.  Graham  Bel's    telepbone  patoil    was  gnnted    lor  tb» 

iJiiited  Kingdom. 
iBtt.  Edison's  telephone  patent  waa  gnnted  for  the  United 

iSjS.^ofessor  D,  E.  Hiighes  inmied  the  micnphtme,  but  did 
not   apply   Ir-   ' ■"-   "'-' — ■- —   *■ 


with  tl^  aid  ol  electricity 

iBjg.  The  Edison  Telephone  Company  of  London  waifoemed. 
Both  the  BcH  and  the  Edison  Companies  opened  negotUthnu 

with  Ihe  Po«  Office  for  the  sale  of  their  p.-— ■■ 

ment.  but  without  success.    The  Ediso 


Postrnasief.Ceneral  instituted  proceedings  against  the  company 
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•     far  fafffamnnnr  «f  kit  nonopoly  riglifei  noder  the  Tekgispli 
Act  1869. 

1380.  The  two  companiet  amalpmated  as  the  United  Tekphode- 
Coropany  litd.  Mr  Justice  Stephen  decided  {Atiomey-Cenerai 
V.  Edis<m  TOephwe  Company,  6  Q.B.D..  244)  that  the  tele- 
phone was  a  telegrapbt  and  that  telephone  exchanee  business 
could  Boc  legally  be  carried  on  except  by  the  Postmaster- 
General  or  with  bis  consent.  The  decision  covered  also  future 
invention  in  regard  to  "  every  organized  system  oi  communt- 
cation  bv  means  of  wires  according  to  any  preconcerted  system 
01  sinialSk" 

1881.  The  company's  appeal  against  the  deddon  was  withdrawn, 
the  Postmaster-General  agreeing  to  srant  licences  for  restricted 
anas  of  about  5  m.  in  London  and  about  a  m.  in  the  provinces. 
The  licMices  merely  condoned  the  infringement  of  the  Tele- 
graph Act  1S69,  and  did  not  confer  powers^^to  erect  poles  and 
wifes  00,  or  to  place  wires  under,  any  highway  or  private 
property*  The  licensee  was  precluded  from  opening  public 
call  omoes  and  from  laying  trunk  lines  from  one  town  to 
another.  The  licences  were  for  31  years,  expiring  tn  193a, 
without  any  provision  for  purchase  or  compensation,  and  were 
subject  to  the  payment  of  a  minimum  royalty  to  the  Post 
Office  of  10  per  cent,  of  the  gross  revenues.  The  United 
Tel^hone  Company  confined  its  operations  to  London;  sub- 
sidiary companies  were  formed  to  operate  in  the  provinces. 
The  Post  Omce  at  the  same  time  establidied  several  telephone 
exchanges  in  provincial  towns  so  as  to  enable  the  Postmaster- 
General  "  to  negotiate  with  the  telephone  companies  in  a 
satisfactory  nunner  for  licences." 

1883.  The  Postmaster-General  (Mr  Fawcett)  declared  that  he 
would  issue  no  more  licences  unless  the  licensees  agreed  to 
sell  telephones  to  the  Post  Office.  As  a  result  only  eight 
companies  out  of  over  seventy  that  had  applied  obtained  or 
accepted  licences. 

1883.  The  Post  Office  proposed  to  engage  in  active  competition 
with  the  telephone  companies,  but  tne  Treasury  at  that  time 
opposed  this  policy  on  the  ground  that  the  state  should  at 
most  be  ready  to  supplement  and  not  to  supersede  private 
enterprise. 

1684.  The  licences  withia  restricted  areas  having  proved  unsuit- 
able for  the  growing  bumneis,  public  opinion  appealed  to  the 
Post  Office  to  issue  new  licences  applicable  to  the  whole  country. 
All  limitations  of  areas  were  removed  and  licensees  were 
allowed  to  open  public  call  offices  but  not  to  receive  or  deliver 
written  messages,  and  they  were  allowed  to  erect  trunk  wires. 
The  royiUty  of  10  per  cent,  was  continued.  The  Post  Office 
reserved  the  right  to  compete  either  directly  or  by  granting 
other  licences,  and  it  was  under  no  obligation  to  grant  way- 
lesves.  The  new  licences  were  to  terminate  in  1911  without 
any  provision  for  purchase  or  compensation  in  that  year,  but 
with  the  option  to  the  government  to  purchase  the  plant  of 
the  licensees  in  1890,  1897.  or  1904  at  a  price  to  be  deter- 
mined by  arbitration.  The  United  Telephone  Company  asked 
pariiament  for  rights  of  way  in  streets  but  was  refused,  and 
Its  only  right  to  place  overhead  wires  was  obtained  by  private 
wayleaves. 

1885.  The  United  Telephone  Company  again  applied  unsuccess- 
fully for  right  to  lay  wires  underground. 

1888.  The  application  of  the  company  for  permission  to  lay 
wires  in  streets  was  again  refused. 

1889.  After  the  withdrawal  of  the  restriction  against  the  com- 
panies erecting  trunk  wirte  it  became  evident  that  the  develop- 
ment of  the  telephone  serviced  throughout  the  country  would 
be  facilitated  by  complete  intercommunication  and  uniformity 
of  systems,  ana  that  economies  could  be  effected  by  concen- 
tration of  management.  TherAarious  companies  therefore 
amalnmated  as  nic  Natbnal  Telephone  Company. 

189a  The  government  had  the  option  to  buy  out  the  .companies 
under  the  licences  of  1884,  but  did  not  exercise  it.  The  Bell 
telephone  patents  expired.  The  National  Telephone  Company 
applied  to  the  London  County  Council  for  permission  to  lay 
wires  underground  and  continued  efforts  tiU  1899  to  obtain 
this  power,  but  without  success. 

1891.  The  duke  of  Mariborough,  in  the  name  of  the  New  Tele- 
phone Company,  inaugurated  a  campaign  for  cheaper  telephone 
services,  but  the  New  Telephone  Company  was  subsequently 
merged  in  the  National  Telephone  Company. 

1892.  The  National  Telephone  Company  again  amdied  to  pariia- 
ment for  powers  to  lay  wires  underground;  public  discontent 
with  inadequate  telephone  services  was  expressed,  and  at  the 
same  time  the  competition  of  the  telephone  with  the  Post 
Office  telegraph  became  more  manifest.  The  government  again 
changed  its  policy.  It  compelled  the  companies  to  sell  their 
taink  wires  to  the  Post  Office,  leaving  the  local  exchanges  in 
the  hands  nf  the  companies.  It  also  expressed  willingness  that 
the  companies  should  have  rights  of  way  in  the  streets. 

1803.    The  National  Tele|)hone  Company  aesin  applied  to  parlia- 
ment for  power  to  lay  wires  underground,  out  was  refused. 
I894.    The  draft  agreement  between  the  government  and  the 


National  Telepbooe  C^paoy  to  carry  out  the  policy  of  1892 
was  submitted  to  parliament  and  led  to  much  aiscuasion. 
.Local  authorities  (larticularly  London  and  Glasgow)  refused 
to  permit  the  company  to  lay  wires  underground. 

1895.  A  select  committee  of  the  House  01  Commons  (with  Mr 
Arnold  Morley,  Postmaster-General,  as  chairman)  was  ap- 
pointed "  to  consider  and  report  whether  the  provision  now 
made  for  the  telephone  service  in  local  areas  is  adequate,  and 
whether  it  is  expedient  to  supplement  or  improve  this  pro- 
vision either  by  the  granting  of  licences  to  local  authonties 
or  otherwise."  The  committee  was  not  unanimous  and  made 
no  report,  but  merely  submitted  to  the  House  the  evidence  it 
had  taken. 

1896.  The  trunk  wires  were  transferred  to  the  Post  Office  in 
pumianoe  of  the  policy  of  1892,  but  for  all  practical  purposes 
the  local  authoritiea  had  vetoed  the  permission  of  the  govern- 
ment  to  the  company  to  lay  wires  underground. 

1897.  The  government  bad  an  option  to  purchase  the  plant  of 
the  company  under  the  licences  of  1884,  but  did  not  exercise 
it.  The  corporation  of  Gkugow  having  persisted  in  its  efforts 
to  obtain  a  licence,  the  Treasury  appointed  Sh«iff  Andrew 
Jancsoa  (afterwards  Lord  Ardwall)  a  special  commissioner 
to  hold  a  local  inquiry  ib  Glasgow  to  repcMt  whether  the  tele- 
phone service  in  that  city  was  adequate  and  efficient  and 
whether  it  was  expedient  to  grant  the  corporation  a  licence. 
The  commissioner  reported  that  the  service  was  adequate  but 
not  efficient;  that  the  rates  were  reasonable  but  that  the 
corporation  was  responsible  for  unreasonably  withholding 
faculties,  thus  rendering  the  service  inefficient;  that  it  was 
inexpedient  to  grant  the  corporation  a  licence  because  the 
fonds  of  a  city  ought  not  to  be  applied  for  the  benefit  of  a  limited 
class  of  citizens;  that  delay  and  waste  would  result  from  two 
systems  in  one  area  and  would  increase  the  difficulties  of  the 
governnfent  in  loii ;  and  that  the  corporation  had  Act  proved 
it  could  work  the  licence  without  placing  a  burden  on  the 
rates. 

1898.  The  policy  of  the  government  was  again  changed;  Mr 
K.  W.  Hanbury,  Financial  Secretary  to  the  Treasury  and 
lepresentative  in  the  House  of  Commons  of  the  Postmaster- 
General,  advocated  the  granting  of  licences  to  local  autho- 
rities. A  select  committee  was  appointed  with  Mr  Hanbury 
as  chairman  to  consider  "  whether  the  telephone  service  n 
calculated  to  become  of  such  general  benefit  as  to  justify  its 
being  undertaken  by  municipal  and  other  local  authorities,  and 
if  so  under  what  conditions."  The  committee  reported  (9th 
August)  that  the  telephone  service  was  not  likely  to  become  of 

Eneral  benefit "  so  long  as  the  present  practical  monopoly  in  the 
nds  of  a  private  company  shall  continue."  The  committee 
oonsideied  that  the  Post  Office  was  not  prevented  either  by 
legal  agreement  or  by  good  faith  from  limiting  or  ending  the 
monopoly  of  the  company,  and  that  competition  appeared  to 
be  both  expedient  and  necessanr  in  order  to  extend  and  popu- 
larize the  service  and  to  avoid  the  danger  that  a  purchase  of 
the  company's  undertaking  at  an  inflated  price  might  be 
forced  upon  the  rovemment.  While  considering  that  a  really 
efficient  Post  Office  service  would  afford  the  best  means  for 
securing  such  competition,  it  recommended  that  general,  imme- 
diate and  effective  competition  should  at  once  be  undertaken 
either  by  the  Po4  Office  or  by  local  authorities.  The  Associa- 
tion of  Munidnil  (Corporations  passed  resolutions  on  the  28th  of 
April  that  "  the  subject  of  telephonic  supply  should  be  treated 
as  an  imperial  and  not  as  a  local  one,  and  that  the  Postmaster- 
General  should  have  the  sole  control  of  the  telephone  system," 
and  "  that  in  the  event  of  the  Postmaster-General  not  takine 
over  the  telephone  service  it  should  be  competent  for  municipal 
and  other  local  authorities  to  undertake  such  services  witnin 
areas  composed  of  their  own  districts  or  combination  of  sudi 
districts."  . 

1899.  In  pursuance  of  the  report  of  the  select  committee,  1898, 
the  Tdegraph  Act  1899  was  passed  to  enable  the  Post  Office 
to  develop  its  telephone  exchange  business,  for  which  a  loan 
of  j(j2,ooo,ooo  was  sanctioned,  and  to  empower  local  authorities, 
subject  to  certain  conditions,  to  enter  upon  telephone  business. 
The  licence  of  the  National  Telephone  Company  was  extended 
so  as  to  be  co-extensive  with  that  of  a  competitive  licence  for 
any  locality  on  condition  that  the  company  should  afford 
intercommunication  with  the  telephone  systems  of  the  new 
licensees.  In  short,  all-round  competition  was  authorized,  and 
the  Post  Office  decided  tocstablish  a  telephone  system  in  London 
in  competition  with  the  company. 

1900.  The  Telegraph  Act  1899,  while  providing  for  intercom- 
munication between  the  telephone  systems  of  the  local  autho- 
rities and  the  company,  did  not  give  the  Post  Office  the  right 
to  demand  intercommunkation  between  its  exchanges  and 
those  of  the  company.  The  Post  Office  co-operated  with  the 
London  County  (Council  to  put  difficulties  in  the  way  of  the 
Compahy  which  had  placed  wires  underground  in  London  with 
the  consent  of  the  local  road  authorities.  In  February  the 
Peetmaster-General  applied  for  an  tnjanction  to  restrain  the 
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company  from  opening  any  street  or  public  road  within  the 
county  of  London  without  the  coment  of  the  Fostmaster- 
General  and  the  London  County  Council,  which  fojtiilction  was 
granted  in  July. 
1901.  The  government  policy  of  1899  was  abandoned  la  London, 
the  Post  Ofiice  makuig  an  agreement  with  the  company  in 
regard  to  the  London  Dusiness.  The  company  consented  to 
free  intercommunication  between  its  lubscnben  and  those  of 
the  Post  Ofiice,  and  undertook  to  charee  rates  identical  with 
those  charged  by  the  Post  Of5ce.  The  rostmaster-General  on 
the  other  hand  agreed  to  provide  underground  wires  for  the 
company  on  a  rental,  and  agreed  to  buy  in  191 1  the  company's 
plant  in  London  at  the  cost  of  construction  leas  allowance  for 
repairs  and  depreciation. 

1904.  The  Kovcmment  had  opdoa  to  purchase  the  company's 
provincial  plant  under  the  licence  dt  1884.  Negotiations  took 
place,  but  no  agreement  was  reached. 

1905.  The  government  contracted  to  buy  the  company's  |>lant  in 
191 1,  thus  in  effect  annulling  the  act  of  1899  which  had  failed 
to  accomplish  its  object  of  establishing  all-round  competition. 

By  1907  altogether  ^  local  authorities  had  examined  the 
proposition  of  establishing  telepihone  systems  after  1899.  and 
licences  were  granted  to  local  authorities  at  Brighton,  Belfast, 
Chard,  Glasgow,  Grantham,  Huddersfield,  Hull.  Portsmouth,' 
Swransea,  Tunbridge  Wells.  Oldham.  Scarborough  and  Hartle- 

g)ol,  but  only  six  municipalities  proceeded  with  the  business, 
lasgow  opened  its  exchange  in  March  1901,  Tunbridge  Wells 
in  May  1901,  Portsmouth  in  March  190%,  Brighton  in  October 
1^3,  Swansea  in  November  1903  and  Hull  in  October  1904. 
The  Tunbridge  Wells  and  Swansea  municipal  undertakings 
were  subsequently  sold  to  the  National  Telephone  Conipany, 
and  the  Glasgow  and  Brighton  undertakings  to  the  Post  OfHce. 
Hull  and  Portsmouth  were  the  only  municipal  telephone 
systems  working  in  1907. 

The  effect  of  the  unsettled  policy  of  the  Post  Office  uotil 
1905  and  of  the  difficulties  created  by  the  local  authorities  was 
that  the  National  Telephone  Company  was  never  able  to  do  its 
best  to  develop  the  enterprise  on  the  most  efficient  Unes.  In 
1885  there  were  only  3800  telephone  subscribers  in  London 
and  less  than  xo,ooo  in  the  rest  of  the  United  Kingdom,  and 
telephonic  services  were  available  in  only  about  75  towns,  while 
in  the  same  year  the  American  Bell  Tdephone  Company  had 
over  134,000  subscribers.  The  removal  in  1884  of  the  pro- 
hibition against  the  erection  of  trunk  lines  at  once  enabled 
considerable  expansion  to  take  place.  Within  six  years  the 
services  had  been  extended  to  400  towns  with  about  55,000 
subscribers.  Large  as  this  progress  was  it  would  have  been 
much  greater  if  the  Telephone  Company  had  been  granted 
adequate  powers  to  put  wires  underground  and  thus  instal  a 
complete  metallic  circuit  in  place  of  the  single  wire,  earth- 
return,  circuit  which  it  was  constrained  to  employ.  Subse- 
quently the  progress  was  still  greater.  In  xgois  there  were 
50,551,  equal,  to  7*3  per  cent.,  more  telephone  stations  in  the 
Um'ted  Kingdom  than  in  the  ten  European  ooontries  of  Austria, 
Hungary,  Belgium,  Denmark,  Holland,  Italy,  Norway,  Portugal, 
Russia,  Sweden  and  Switzerland,  having  a  combined  popula- 
tion of  288  millions  as  against  a  population  <rf  42  milUons  in 
the  United  Kingdom.  Apart  from  France,  Gennany  and 
Switzerland,  there  was  no  European  country  that  had  as  many 
telephones  working  as  London.  That  dty,  with  a  population 
of  6  millions,  had  nearly  as  many  telephones  as  the  whole  of 
Sweden  with  about  the  same  population,  or  as  the  whole  of 
France,  witb  a  population  of  39  milfions.  The  only  European 
country  which  can  be  compared  with  the  United  Kingdom  in 
telephone  development  is  Geraany.  With  a  population  of 
58  millions  there  are  xo>2  telephones  per  1000  of  the  population 
in  that  country  compared  with  xo-is  in  Great  Britain  and 
Ireland.  The  development  of  telephony  in  the  United  States 
of  America  is  much  greater  than  anywhere  else;  on  the  ist  of 
January  1907,  5  per  cent,  of  the  population  were  telephone 
subscribeiv. 

Tariffs. — Telephone  business  is  charscterized  by  two  features: 
<i)  that  the  capital  account  is  never  closed,  and  (3)  that  the  costli- 
ness of  the  service  increases  with  the  size  of  the  undertaking.  The 
original  method  of  charging  adopted  in  Great  Britain  took  the 
telephone  instrument  as  the  unit,  charging  a  fixed  annual  rental 
independent  of  the  amount  of  use  to  which  the  instrument  was 

Ettt.    The  study  of  telephone  economics  showed  that  the  proper 
asis  for  charging  was  the  "  message-mile,"  on  the  theory  that  the ; 


user  should  pay  acconSinr  to  the  facilities  offered  and  the  eiktent 
to  which  he  made  use  of  them.  In  a  large  city,  where  several  inter- 
connected exchanges  have  to  be  built  and  tbousan<h  of  subscribers 
are  put  into  communication  with  each  other,  the  service  b  at  once 
more  costly  and  more  valuable  than  in  a  small  town  with  a  few 
hundred  subscribers  accommodated  in  one  exchange.  Differences 
not  only  in  the  size  of  towns,  but  in  the  arrangement  and  char- 
acter of  the  population,  make  each  district  a  telephone  problem  by 
itself,  and  nullify  close  comparisons  between  telephone  rates  and 
telephone  efficiencies  in  different  areas  and  different  countries. 
But  the  tendency  u  towards  a  system  of  charging  a  moderate  sum 
to  cover  the  rent  of  the  instrument  and  an  additional  fee  per 
message.  For  instance,  in  the  county  of.  London,  the  telephone 
tariff  u  £5  per  annum  plus  id.  per  caH  within  the  county  and  2d. 

E:  call  outside  the  county.  Subscribers  outside  the  county  of 
ndon  pay  only  £4  in  annual  subscriprion  and  id.  per  call  to  sub- 
scribers on  the  same  exchange'and  2d.  per  call  to  subscribere  on  other 
exchanges.  In  each  case  the  minimum  annual  amount  for  message 
fees  is  £x,  ros.  The  alternative  is  given  of  an  unlimited  service 
("  flat  rate  ")  at  £i7  per  annum.  In  the  provinces  the  unlimited 
service  costs  only  I7,  xos.  for  subscribere  within  half  a  mite  of 
the  exchange,  £1,  5s.  being  chanred  for  every  additional  quarter 
of  a  mile  or  fraction  thermf.  Ine  toll  or  message  rates  are  £3, 
with  id.  per  call,  with  a  minimum  of  £1,  los.  As  the  cost  of  the 
service  varies  in  pro]^rtton  to  the  amount  of  use,  the  toll  rate  is 
more  scientific,  and  it  has  the  further  advantage  of  discouraging 
the  unnecessary  use  of  the  Instrument,  which  causes  congestion  cm 
traffic  at  busy  houre  and  aHo  results  in  lines  being  *'  engaged  " 
when  serious  business  calls  are  made.  The  tariff  tor  unlimited 
use  has  to  be  made  very  high  to  cover  the  cost  -of  the  additi<Mal 
burdens  thrown  upon  the  service,  and  it  only  works  economically 
to  the  individual  subscriber  who  has  an  exceptionally  large  number 
of  calls  originating  from  his  instrument.  The  message-rate  system 
equalizes  the  charges  according  to  the  service  rendered.  Aaothct 
method  of  charge,  known  as  the  '*  measured  service  rate."  is  de- 
signed to  make  the  subscriber  pay  in  proportion  to  the  quality 
and  quantity  of  the  service  he  takes.  It  n  widely  used  in  America, 
and  was  introduced  into  Great  Britain  la  1907.  The  subscriber 
pays  a  fixed  annual  rent  which  covere  a  certain  number  of  free  out- 
ward calls,  say  500;  additional  calls  he  purchases  is  advance  is 
blocks  of  several  hundred  at  so  much  per  hundred,  the  price  being 
reduced  as  the  number  increases. 

For  subscribere  who  denre  the  telephone  for  occasional  use,  the 
party-line  system  has  been  devised,  whereby  several  telephones  are 
connected  to  one  line  leading  to  the  exchange.  In  London  a  two- 
line  party  service  cosu  j^  per  annum,  the  message  fees  being  id. 
per  call  to  subscribere  witnin  the  county  and  ad.  per  call  to  those 
outade  it.  with  a  minimum  of  £3.  The  fee  charged  for  the  use  of 
public  telephone  call  ofKces  is  3d7per  messs^. 

The  trunk  line  service  is  charged  for  on  rates  which  vary  from 
3d.  (for  35  m.)  up  to  ts.  (for  xoo  m.)  for  a  three  minutes'  conversa- 
tion between  6  a.m.  and  8  p.m.  For  everv  40  m.  above  100  m.  an 
additional  6d.  per  conversation  is  charged.  A  reduction  has  been 
made  in  the  charges  for  trunk  calls  at  night,  and  calls  for  single 
periods  of  three  minutes  are  allowed  at  half  the  ordinary  rates 
between  7  p.m.  and  7  a.m.  A  call  between  London  and  Liverpool, 
which  ordinarily  costs  2s.,  can  be  made  for  is.  between  those  hours. 
The  growth  of  trafhc  on  this  basis  has  been  considerable,  and  the 
arrangement  has  proved  of  advantage  to  the  public,  as  it  provides 
cheap  facilities  at  times  which  are  convenient  for  social  conversation. 

Telephone  subscribere  may  telephone  ordinary  messages  to  any 
post  office  which  may  be  reached  through  the  local  exchange 
system,  or  by  means  of  the  trunk  wires,  in  order  that  the  messages 
may  be  written  down  and  forwarded  as  telegrams  or  express  letiere 
or  ordinary  letters.  Subscribere  to  exchange*  may  also  make 
arrangements  to  have  all  telegrams  (except  Press  telegrams)  ad- 
dressed to  them  delivered  by  telephone  instead  of  messenger. 
Telephone  subscribere  may  also  obtain  the  services  of  an  express 
messenger  by  telephoning  to  the  nearest  post  office  connected  with 
the  exchange. 

National  Ttiepkqm  Company.^The  issued  share  and  debenture 
capital  of  the  company  on  the  31st  of  December  1907  was>— 


15,006  6%  tst  preference  shares  of  £10  each. 

15^000  6%  and  preference  shares  oi  £10  each 
350,000  5%  Aid  preference  shares  of  £5  each  ; 
6  %  preferred  stock  .  •  .  »  « 
Deferred  stock  •<•••» 

71,715  new  shares  of  £5  each        •        «        t 


3)  %  debenture  Mock  ^ 
4%  debenture  stock    '• 


£150.000 
150.000 
,  1,350.000 
.  3,335.000 
.  3.366435 
.       358.575 

£7,500,000 
,    2.000,000 

£11,216.593 


Tlie  company  has  a  reserve  fund  of  £a,467>707t  the  major  part 
of  which  b  invested  In  the  business.  The  aross  income  for  the  year 
1907  amounted  to  £3,702.228,  of  which  ^57,920  was  paid  to  the 
Post  Office  in  reelect  of  royalties.   The  woribng  expenses  amounted 
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to  JLl»S3P»o93  QX  63«6  per  cmt  of  the  net  income^  leaving;  a  profit 
lor  the  year  of  £914,216. 

At  the  time  «  the  formation  of  the  various  telephone  compaAies 
the  enteipriacai  were  regarded  as  speculative,  and  much  of  the 
capital  was  raised  at  a  discount-  The  business  subsequently 
proved  profitable,  good  dividends  were  paid,  and  the  securities 
for  the  most  part  commanded  a  premium  in  the  market.  Alter  the 
consolidation  of  the  companies  in  1889-1890  the  profits  declined, 
patent  rights  had  ejcpired,  material  reductions  were  made  in  the 
rates  for  telephone  services,  and  considerable  replacements  of  plant 
became  necessary,  the  cost  of  which  was  charged  to  revenue. 

Agrtement  4if  igoS'-^Bw  thie  agreement  the  PoBtmaster'Gencral 
^reed  to  puichaae  all  plant,  land  and  buildings  of  the  National 
Telephone  Company  in  use  at  the  date  of  the  agreement  or  con- 
structed after  that  date  in  aooordance  with  the  specificatioa  and 
rules  contained  in  the  agreement,  subject  to  the  right  oi  the  Post- 
roaster>Ceneral  to  object  to  take  over  any  plant  not  suited  to  his 
cequirements.  The  pike  is  to  be  fixed  by  uie  Railway  and  Canal 
Commifisionen  as  arbitrators  on  the  basis  of  the  "  then  value," 
exclusive  of  any  allowance  for  past  or  future  profits  or  any  com- 
pensation for  compulsory  sale  or  other  consideration.  In  those 
cases  in  whkA  the  company's  .licence  has  been  extended  beyond 
1911  (ClasBOW  to  1913,  Swansea  to  1926,  Brighton  to  1936  and 
Portsoouth  to  1926)  the  Postmaster-Genera)  will  buy  the  onox- 
pired  licence  with  alkywanoe  for  goodwill.  The  Postmaster-General 
agreed  also  to  buy  the  private  wire  plant  of  the  company  at  a 
value  based  upon  three  years'  purchase  of  .the  net  profits  on  the 
average  of  the  three  years  ending  jisk  of  December  191 1.  The 
Pofitmaster-Geoeral  also  agreed  to  lay  ondergnmnd  wires  for  the 
company  at  an  annual  rental  of  £1  per  mite  oiF  double  wire  in  any 
local  area  in  whkh  the  company  was  operatting,  but  not  in  areas  in 
which  the  municipalities  had  establisfied  exchanges.  Free  inter- 
eommunicatioo  was  established  by  the  agreement  between  the 
subscribers  of  the  company  and  those  of  the  Post  Office,  and  a  scale 
of  charges  was  adopted  or  anranged  to  be  agreed  as  binding  on 
both  the  Poet  Office  and  the  company.  •  The  late  Mr  W.  E.  L. 
Gaine»  general  manager  of  the  company,  staMd  before  the 'Select 
Committee  that  in  the  view  of  the  directors  the  bargain  was  a  hard 
oneb  because  it  gave  no  consideration  in  renect  of  the  goodwfll  of 
the  great  business,  with  its  gross  income  ot  over  £2,000,000  per 
annum  and  its  net  revenue  01  over  £750.000,  which  the  company 
had  b«ailt  up.  The  company  had  had  to  pay  for  all  the  experiments 
and  mistakes  which  are  inherent  in  the  launcfainr  and  development 
of  any  new  industnr.  It  had  paid  the  Post  Office  in  royalties  already 
(JlJ^/no,  and  the  Post  Oifioe  under  the  agreement  would  step 
into  the  business  in  191 1  by  merely  paying  for  the  plant  employeo. 
The  Aasodation  of  Municipal  Corporations  and  the  London  County 
Council,  on  the  other  hand,  considered  the  terms  of  purchase  to  be 
too  favourable  to  the  company.  The  London  County  Council, 
according  to  the  statement  of  its  comptroller,  was  disturbed  by  the 
hope  ^pressed  by  the  manager  of  the  company,  that  the  holders 
of  the  company's  ordinary  snares  would  obtain  the  par  value  of 
their  shares  in  191 1.  Inasmuch  as  the  debenture  stocks  and  |»re- 
ference  shares  would  have  to  be  redeemed  in  191  x  at  premiums 
ranging  from  3  to  5  per  cent.,  the  sute  would  have  to  pay  the 
company  £233,000  in  excess  of  the  total  of  the  outstanding  securities 
in  order  to  enable  the  ordinary  shares  to  .receive  par,  and  in  the 
council's  view  this  payment  would  dimim'sh  the  probability  of  the 
Post  Office  being  able  to  afford  a  substantial  reduction  in  the 
telephone  charges. 

Post  Qfice  Tdephoius.'^The  number  of  trunk  wire  centres  open 
on  the  31st  of  March  i^  waa  533.  and  the  total  number  of  tmnk 
circuits  was  2043,  contaimng  about  7d,ooo  m.  of  double  wire.  The 
capital  expenditure  on  the  purchase  and  development  of  the  trunk 
wire  system  amounted  to  £3,376,2^3.  The  total  number  of  con- 
versations which  took  place  over  tfie  trunk  wires  during  the  year 
1906-T907  was  19.803,30a  The  gross  revenue  derived  from  the  trunk 
aervices  was  £480,6^0,  being  an  average  of  5'S3d.  per  conversation. 
The  total  number  of  subscribers  to  the  Post  Office  provincial  ex- 
changes on  the  31st  of  March  1907  (excluditie  those  in  Glasgow 
and  Brighton)  was  10,010,  and  the  number  of  telephones  rented  was 
13,006.  The  Glasgow  system  indodod  11,103  subscribers'  lines 
with  X3,96a  telephones,  and  the  Brighton  system  contained  1542 
subscribers  lines  with  1884  telephones.  The  sum  received  by  the 
Post  Office  as  rental  in  respect  of  private  wires  was  £i8a,ooo.  'The 
3ware'  working  of  the  whole  telephone  system  of  the  Post  Office 
•howcd  ft  balance  of  £451  >787  after  payment  ctf  the  jrorldng  expenses, 
while  the  cstimatea  amount  required  to  provklc  for  depreciation 
of  plant  and  interest  at  3  per  cent  on  the  total  expenditure  of 
£7,252,000  was  £432,726. 

The  number  of  telephones  connected  with  the  Post  Office  system 
in  the  metropolltaa  area  on  the  31st  of  Maich  1907  was  4r,336,  and 
fuldidoaal  subscribers  were  being  connected  at  the  rate  of  about 
'150  a  week.  There  were  425  post  office  call-offices  in  the  London 
area.  The  length  of  underground  pipes  which  had  been  laid  in 
Cbe  metropolitan  area  for  telephone  purposes  was  3030  m.  Cables 
oentaining  317.78^  ni*  of  mre  had  been  laid,  hietyoing  69,066  m. 
rented  by  the  National  Telephone  Coaopany.  The  average  cost  of 
constrodirtg  an  exchange  circuit  in  the  metropolitan  area  (including 
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the  installation  of  telephone  inatntmencs  and  of  exchantoe  tpfMiatus^ 
but  excluding  the  prcrvisioo  of  apare  plant)  has  been  £33.  Taking 
into  account  the  whole  system  (uicluoing  spare  plant  oTali  kindsn 
the  capital  expenditure  per  station  (t.«.  per  tdcphone  connected 
with  an  exchange)  stands  at  less  than  £50. 

JnUmaticnat  Telephone  Lines. — ^The  Ang^French  telephone 
service,  whkh  was  opened  between  London  and  Paris  in  April 
1891,  was  extended  to  the  principal  towns  in  England  and  France 
on  the  iith  of  April  1904.  The  service  has  since  been  extended  to 
certain  other  English  provincial  towns;  and  the  Ang^o-Belgian 
telephone  service  lias  amtlarty  been  extended.  There  aro  now 
four  circuits  between  London  and  Paris,  one  between  London  and 
Lille,  and  two  between  London  and  Brussels,  the  last  carrying  an 
increasing  amount  of  traffic.  Experiments  have  been  made  in 
Idepbonic  communication  between  London  and  Rome  by  way  of 
Pans.  It  was  found  possible  to  exchange  speech  when  the  con- 
ditions were  exceptionally  favourable;  but  in  spite  of  the  partial 
success  of  the  experiment,  a  public  scrvkre  between  the  two  capitals 
is  not  at  present  practicable. 

RKFERE«CKS.—R0Porls  of  Select  ComntiUee  on  Telephone  and  Tele- 
pa^  Wires  (1885),  of  Select  Committee  on  Teleerapk  BiU  (1892).  of 
Joint  Commitlee  of  the  House  of  Lards  and  the  House  of  Commons  on 
Electric  Powers  {Protective  Clauses)  (1893),  of  Select  Committee  on 
Telephone  Service  (1895),  of  Select  Commtttee  on  Telephones  (1898), 
and  of  Select  Committee  on  Post  Office  (Telephone)  Agreement  (1905): 
Treasury  Minutes  (1892  and  1899);  Annual  Reports  of  the  Post- 
master-General;  Report  to  the  Treasury  by  Sheriff  Andrew  Jameson 
on  Glasgow  Telephone  Enquiry  (1897);  H.  R-  hfeyer,  Public  Owner- 
ship and  the  Telephone  in  Great  Britain  (London,  1907) ;  E.  Garcke« 
Manual  of  Electrwal  Undertakings  (1896-1908).  (E.  Ga.) 

TELESCOPE,  an  optical  instrument  employed  to  view  di»' 
tant  objects.  The  term  "  photographic  telescope  "  has  been 
applied  to  instruments  employed  to  record  the  appearance  of 
celestial  objects  by  photography.  The  word  was  coined  by 
Demiscianus,  a  Greek  scholar,  at  the  request  of  Federigo  Cesi, 
founder  of  the  Auademia  dei  Lincei,  from  the  Greek  r^Xe,  far, 
and  aKOTfUf,  to  see.  It  was  used  by  Galileo  as  early  as  161 2, 
and  came  into  English  use  much  later,  when  it  suf^lanted 
trunk  and  cylinder,  the  terms  hitherto  used  to  denote  the 
telescope. 

History 

The  credit  of  the  discovery  of  the  telescope  has  been  a  froit- 
ful  subject  of  discussion.  Thus,  because  DemocriUas  announced 
that  the  Milky  Way  is  composed  of  vast  multitudes  of  stars, 
it  has  been  maintained  that  be  could  only  have  been  led  to 
form  such  an  opinion  from  actual  examination  of  the  heavens 
with  a  telescope.  Other  passages  from  the  Greek  and  Latin 
authors  have  similarly  been  cited  to  prove  that  the  telescope 
was  known  to  the  ancients.  But,  as  has  been  remarked  by 
Dr  Robert  Grant  {History  of  Physical  Astronomy^  p.  515),  we 
are  no  more  warranted  in  drawing  so  important  a  concluaon 
from  casual  remarks,  however  sagacious,  than  we  should  be 
justified  in  stating  that  Seneca  was  in  possession  of  the  dis- 
coveries of  Newton  because  he  predicted  that  comets  would  one 
day  be  found  to  revolve  in  periodic  orbits.  William  Motyneuz, 
in  his  Dioplrica  Nova  (1692),  p.  256,  declares  his  opinion  that 
Roger  Bacon  (who  died  c.  1294)  "  did  perfectly  well  understand 
all  kinds  of  optic  glasses,  and  knew  likewise  the  method  of 
coAibinlng  them  so  as  to  compose  some  such  instrument  as  our 
telescope."  He  cites  a  passage  from  Bacon's  Opus  MajuSf 
p.  377  of  Jebb's  edition,  1733,  translated  as  follows:— 

"  Greater  things  than  these  may  be  performed  by  refract*^  viaon. 
For  it  is  easy  to  understand  by  the  canons  above  mentioned  that 
the  greatest  objects  may  appear  exceedingly  small,  and  the  contraiy, 
also  that  the  most  remote  objects  may  appear  just  at  hand,  and  tne 
converse;  for  we  can  giro  such  figures  to  transparent  bodies,  and 
dispose  them  in  such  order  with  respect  to  the  eye  and  the  objocta, 
that  the  rays  shall  be  refracted  and  bent  towards  any  place  we 
please,  so  that  we  shall  sec  the  object  near  at  hand  or  at  any  dis* 
tance  under  any  angle  we  please.  And  thus  from  an  incredible 
distance  we  may  read  the  smallest  letters,  and  may  number  the 
smallest  particles  of  dust  and  sand,  by  reason  of  the  greatness  of  the 
angle  under  which  we  sec  them.  .  .  .  Thus  also  the  sun,  moon  and 
stars  may  be  made  to  descend  hither  in  appearance,  and  to  be  vi^hle 
over  the  heads  of  our  enemies,  and  many  things  of  the  like  sort,  whkrb 
persons  unacquainted  with  such  things  would  refuse  to  bdicve." 

Molyneux  also  cites  from  Bacon's  Epislola  ad  Parisiemem, 
"  Of  the  Secrets  of  Art  and  Nature,"  chap.  5: — 

"  Glasses  or  diaphanous  bodies  may  be  so  formed  that  the  most 
remote  objects  may  appear  just  at  hand,  and  the  contrary,  ao  that 
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The»  paafig^  cfcrlAinly  prove  that  Buxm  lud  very  iwaHy, 
il  not  perleaiy,  irrival  u  tbcorelical  praoC  o[  IIh  pooibUity 
of  comuuctinR  a  telescope  and  a  mjcroscope;  but  his  writings 
give  no  account  of  the  trial  of  an  actual  telescope,  ooi  any 
detailed  results  of  the  applicalioa  of  I.  telncopc  to  an  oxamina- 
tioQ  of  the  beavcDS.  It  bu  bMnl  poinlnl  (»I  by  Dr  Robeit 
Smith,  In  his  Ctmpltli  Sysltn  tf  Optiih,  tbst  Bacon  imagines 
some  effects  of  teleseopea  wlijch  Cjmnot  be  perforoied  by  them, 
ud  his  conduiioa  ii  that  Bacon  nevei  ulutUy  kwked  Ihioutb 
k  telcacope. 

Gluibdttlau  drill  Porta,  in  Us  Uapa  Kaluratii,  prinlH  in 
tSSi-  aifka  the  (Ollowing  remarkable  italement: — , 

"  Tl  vnu  do  but  know  how  to  ioio  the  im  (vl(„*tbe  eoncan  and 
•K  gUiaft)  riftKlly  toftefher,  >;ou  will  rc  both  lemele  and 


Dear  objecEi  Waiter  tl 


itbey  o. 


Wolfius  infers  fiom  this  passage 

actual  cocutructor  of  a  telescope, 

that  by  happy  accideot  Porta  rc; 

foTtn  oi  telescope  which  eicited 

Here,  however,  his  interest  in  l 

cesied,  and  he  was  unable  either 

of  hi*  discovery  or  to  describe  the  means  by  wl 

WIS  attaiocd.    Kepler,  who  enamined  Porta's  account  oL  his 

concave  and  convex  lenaes  by  deArc  nf  hia  patron  tbe  emperor 

Rudol|A,  declared  that  it  was  perfeRly  unintelligible.     Poggen- 

dorfl  icesck.  itr  Phytik,  p.  114)  throws  coniidcTable  duubi  on 

the  orifpnalitT  of  Porta's  statement. 

Tlwmas  Digges.  in  hn  StroHoticui,  p.'jSQ,  published  In  1579, 
state*  that  hii  father,  Leonstd  Digges, , 

"imnng  other  curious  practices  had  a  method  of  discovering  by 
perepceiive  glasses  set  al  due  anglo  all  obieeu  pretty  tar  dijiani 
that  tbe  sua  ihooe  upon,  which  by  hi  the  country  round  abnui." 
Ukd  that  this  was  by  tbe  help  of  a  manuscript  book  of  Roger 
Bacon  of  Oiford,  who  he  conceived  was  the  only  man  besides 
hi*  father  who  knew  it.  There  Is  also  the  following  passage  in 
tbe  Panlemtlrit  (bk. !.  chap,  it)  of  Leonard  Digges  >  (originally 
published  by  his  son  Thomas  in  1571,  and  again  ui  1501):— 

"  Marvcllom  are  the  conclusion!  that  may  be  pcrfDrmed  by  glaisei 
(niltiplicatiaii  of  beama  sometime  the  aid  of  glisies  tisn^parerC, 
pieaeiited  by  the  lellHlion  of  oihcc." 

Be  then  de«rlbct  Ihe  effects  of  magnification  from  a  combina- 
tion of  lenses  or  mirrors,  adding:— 


It  b  Impossible  to  discredit  the  significance  of  these  quotations, 
for  (he  works  in  which  they  occur  were  published  mote. than 
twenty  years  before  the  orl^nsl  date  claimed  for  the  discovery 
of  the  leleicope  in  Holland. 

But  it  Is  quite  cert^n  that  prevtoos  to  1600  the  idestopt 
WBi  unknown,  eicept  posalhly  to  [odividoals  who  faded  to  see 
Its  practical  importance,  and  who  confined  its  use  to  "  curioua 
practices  "  or  to  demonst rations  of  "  natural  magic.'*  Tbe 
practical  discovery  of  the  inatrumcnt  was  certainly  made  in 
Holland  about  i6og,  but  the  credit  of  the  otiguial  invention  lias 
been  claimed  .on  behalf  of  three  individuals,  Hans  Llppe^hcy 
and  Znch arias  Jinien,  speclade-makers  in  Middelbwg.  and 
Jamea  Mtlius  ol  Allcmaai  (brother  of  Adrian  Metius  the  maihc' 

EkKvtes.  ia  his  trealiie  on  Diotbki  (1617),  attributes  the  dii 
CDvery  to  Metius  "  about  thirty  ycaia  ago.'         -      -  ■ 
Rheita,  ■  Capuchin  Iriai,  in  hii  Omtei  fia 
1^5),  gives  the  credit  to  Lippenhey 


d  them 


pbyBctin  to  tbe  Urn  of  France,  pubBihed  at  The  Hague,  hi  itj^ 
a  work  De  Vtrt  TOtuofii  Jnviuon.  He  was  aiiiiud  In  iii  pie- 
liaiition  by  William  Bord.  Dutch  envoy  at  the  court  of  Fnnce. 

JanKn  anf  his  father  were  the  real  inventors  of  the  teleKopein 
1 6  to.  and  [h>t  Upperabey  only  made  a  telescope  after  hinii  atci. 
dentally  comiaunicaied  to  him  of  the  details  of  Jauen's  invenilon 
But  the  most  Iruitwofthy  fnrotmation  on  tbe  iubieci  l>  to  he  goi 

this  eyidence  i>  ai  follows.  In  the  library  cf  the  university  oi 
Leyden.  amongit  the  MSS.  of  Huygens  there  is  an  original  copy 
-'  -  '  ■uiiient  (ibttd  t;th  October  iteS)  addrcaned  to  the  stales- 
by  Jacob  Andrunioaa  (th*  alme  indivkliial  wholicalkd 
■  DoscanBj,  petitioning  for  the  eMbiaiveriiht  of 
iHt  of  his  invsntwi  by  which  diitant  oliwis 
appar  laignr  and  mere  diatioct.  He  tuam  that  he  had  dlsrovRid 
the  uinnuiaii  by  accident  when  engaged  In  making  eaperimenti, 


general  by  Jacol 


il  that  lb 


had  been  laitjy  ol^nd  n>  the  stata  by  a  citiien  aitd  uiectack- 
nalar  ol  KMiSimt-  Amoni  Ihe  acta  el  the  stales-general  pre- 
served in  the  gownuoent  aidiln*  al  The  Hague,  Van  Swind™ 

—  -■-' isd  OcHbcritoa  the  aasetnbly  of  the  states  look  rnio 

Ihc  pennon  <l  Haoa  Lippnhey.  snectacle-maker,  a 
d  and  ■>  inhaUlant  el  Middelbng,  Inventor  of  an 


was  appointed  to  teal  the  Bwteumefit,  W'in  (hi'MJiVthe'sa 
month  the  aaemhlT  agned  u  give  Uppenbcy  900  florins  lor  riis 
instranent.  Further,  on  tbe  151I1  December  o(  the  «me  var  they 
namiBed  an  Iniaruintnt  iavented  by  Upperahey  at  Ihelr  R*)ueit 
to  see  anth  both  eyes,  aod  gave  hin  oniera  to  ewcute  two  slnjilar 
instruments  al  000  fhirins  each:  fc«t,  as  many  other  peisofis  had 
kiMwledge  el  IhU  oew  invention  to  see  al  a  dlaance.  they  did  not 
deem  it  expedient  to  grant  him  an  cadiislve  prlviltge  to  sell  suck 
iaslruments.  The  dates  ol  these  docamenl*  dlieaie  egcctutlly  of 
Borel  t  Katement  that  LIppenhey  bomwed  the  idea*  of  Janien  in 

w  applicaikm  lor  patent  riuhH.  wt 

hi  .ippershey  borro««d  the  fnveniion 

fr  lat  Lippenhey  mas  the  Ant  penon 


to  adjust  and  preaerve 
:ted  bis  first  leleseope. 


ibles 


made  in  Holhind  In 

Dr  TtUicopii 


■Mf 


s?£ris". 


their  nay 
(1618),  auies  (hat  "  a  FrcncAman  ptoceeded  Ic 
month  of  May  tiSdq  aad  offered  a  telescope  (or  sale  to  Count  dl 
FMenles";  and  Lomiii  Pigoma  writes,'  under  date  jisl 
August  i6ag,  that  "  Catileo  had  been  appointed  lectulec  at 
Padua  for  life  on  Bccounl  of  a  perspective  like  the  one  whicb 
was  lent  Iram  Flanders  to  Caidtnal  Borghese."  Simon  Marius, 
the  German  astrooomcr,  appears  to  have  made  astronomical 
observations  in  1609  with  a  telescope  which  he  procured  from 
Holland,  and  Fmfeuoi  S.  F.  Rigiud  o[  Oiifnnl  found  from  the 
MSS-  of  Harriot,  Ihe  mathematician,  that  he  had  been  miking 
astronomical  observations  with  a  Dntch  telescope  as  early  as 
July  1609.  CiUieo,  bi  his  Af»«iiu  Siiatus.  states  that, 
happening  to  be  in  Venice  about  the  month  of  May  l6og,  be 
beard  that  a  Betgian  had  invented  a  perspective  initrument  by 
means  of  which  distant  obiccls  appeared  nearer  and  larger, 
and  that  be  discovered  its  construction  by  consideruig  tbe  effects 
of  tefractiotL  In  his  Saitiaion  Galileo  stares  that  he  solved 
tbe  problem  of  tbe  conaLructioD  of  a  telescope  Ihe  first   night 

scope  next  day  by  filling  a  convci  leoi  in  one  eittemiiy  ol  * 
leaden  lube  and  a  concave  lens  in  the  other  one.  A  lew  dayl 
aflciHaids>  having  MUeeded  bi  making  a  belter  telescope  Iban 
"     ~  r,.  Moll  of  Ulteeht.  in  Jnrni.  Rtf.  hil.,  vol.  i.,  IgJI. 


nd'  VtmftHttiain.p 
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tht  fiiM,  b^  iopk  it  to'  Vcntoe,  whcl«  he  MmmuBicated  the  detcJb 
of  hie  inveiition.to  the  imblic,  aad  presented  the  instrument 
Itfldf  to  the  doge  Leonardo  Deoato,  sitting  In  full  council. 
The  senate.  In  retur&«  settled  him  for  life  in  his  lectureship  at 
Pisdua  and  doubled  his  salary,  which  was  previously  500  6orins 
and  which  then  became  treble  that  which  any  of  his  predecesson 
had  enjoyed.  Galileo  may  thus  cisim  to  have  invented  the 
telescope  independently,  but  not  till  he  had  heard  that  others 
had  done  sOw  In  fact  tlie  tame  was  ripe;  and,  as  often  happens 
in  similar  drcumstances,  only  a  hint  was  necessary  to  complete 
the.  latent  chain  of  thought.  Galileo  devoted  all  his  time  to 
ifflprovilig  and  perlecting  the  telescope.  Knowing  the  theory 
of  his  instrument^  and  pomessed  of  much  practical  skill,  coupled 
with  mucaried  patience,  he  conquered  the  difficulties  of  grind- 
ing and  p«>M'**"g  the  knees,  and  aoon  succeeded  in  i»oducing 
telescopes  of  greatly  increased  power.  His  first  telescope 
— ignififid  thsee  diameters;  but  he  soon  made  instruments 
^Akk  <n»^i(u^  c%hi  diameters,  and  finally  on^  that  magnified 
tl)iity-three  diameters.*^  With  this  last  instnunent  be  dia- 
ODvered  in  16x0  the  eatellites  of  Jupiter,  and  soori  afterwards 
the  spots  on  the  sun,  the  phases  ol  Venus,  atid  the  hilb  and 
valleys  on  the  raeon.  He  demonstrated  the  rotation  of  the 
satellites  of  Jiq>iter  vound  the  planet,  and  gave  rough  predictions 
of  their  configurations,  proved  the  rotation  of  the  sun  on  its 
sxis,  established  the  general  truth  of  the  C6pemiean  syMem  as 
compared  with  that  of  Ptolemy,  and  fairly  rooted  the  fanciful 
dogmas  of  the  philosophers.  These  brilliant  achievenients,  i 
together  with  the  immense  improvement  of  the  instrument 
under  the  hands  of  Galileo,  overshadowed  in  a  great  degree  the 
credit  due  to  the  oripnal  disoovtecr,  and  led  to  the  univeisal 
adoption  of  the  name  of  the  Galilean  telescope  for  tht  form  of 
the  uistnuDent  mvented  by  Lippenshey. 

Kepler  fiiat  explained  tbe  theory  and  some  of  the  practical 
advantages  of  a  telescope  constructed  of  two  convex  lenses  in 
Ins  Caioptries  ( 161 1).  The  first  person  who  actually  constructed 
a  teiesGepe  of  this  form  was  the  Jesuit  Chiistoph  Schemer,  who 
gives  a  dcscriptkm  of  ft  in  his  Rasa  Uaina  (1650).  William 
Oascoignc  was  the  first  who  practically  appredated  the  chief 
advantages  of  the  form  of  telescope  suggested'  by  Kepler,  vis., 
the  visibility  of  the  image  of  a  distant  object  simultaneously 
with  that  of  a  small  material  obfcct  placed  in  the  common  focus 
of  the  two  lenses.  This  led  to  his  invention  of  the  nuciometer 
and  his  ap^cation  of  telescopic  sights  to  astronomical  instru- 
menu  of  precision  (see  Micboiistsk).  But  it  was  not  till  about 
the  middle  of  the  r7tfa  century  that  Kepler's  triescope  came 
into  general  use,  and  then,  not  so  much  because  of  the  advantages 
pointed  out  by  Gascoigne,  Imt  because  its  field  of  view  waa  much 
hrger  than  in  the  Galilean  tdesoope.  The  first  powerful  telfr- 
scopes  of  this  constfUGtidA  were  made  by  Hiiygens,  after  nmch 
labour,  in  which  he  was  assbted  by  his  brother.  With,  one  of 
these,  of  i>ft.  focal  length,  he  discovered  the  brightest  of 
Saturn's  satellites  (Titan)  in  r^ss,  and  in  1659  he  pubUsfaed  hb 
SjMlema  Satwnium,  in  which  was  given  for  the  first  time  a  true 
explanation  of  Saturn's  riiig,  founded  on  obscrfations  made 
with  the  same  instrument.  The  sharpness  of  image  in  Kepler's 
tdescope  is  ■  very  inferior  to  that  of  the  Galilean  instnnnent,  so 
that  when  a  high  magnifying  power  is  required  it  becomes ' 
essential  to  increase  the  focal  length.  '  G.  D.  Cassini  discovered 
Saturn's  fifth  satellite  (Rhea)  In  167*  with  a  telescope  of  35  ft., 
and  the  third  and  fourth  satellites  in  1684  with  telescopes  made 
by  Carapani  of  100-  and  136-ft.  focal*  length.  Huygens  states 
that  he  and  hie  brother  made  object-masses  of  r7o  and  sxo  ft. 
focal  length,  and  he  presented  one  of  123  ft.  to  the  Royal 
Society  of  London.  Adrien  Auzout  (d.  1691)  and  others  are 
said  to  have  made  telescopes  of  from  300  to  600  ft.  locus,  but  it 
does  not  appear  that  they  were  ever  able  to  use  them  in  practical 
observations.  James  Bradley,  on  27th  December  1712,  actually 
measured  the  diameter  of  Venus  with  a  telescope  whose  object- 
glass  had  a  focal  length  of  31 3|  ft.    In  these  very  long  telescopes 

*  This  last  power  could  not  be  exceeded  with  advantage  la  this 
form  ol  telescope  til]  after  the  iiiveation  of  tbe^achcomatic  object- 


no  tube  was  employed,  and  they  were  consequently  termed 
atrial  tdcscopes.  Huygens  contrived  some  ingenious  arrange- 
ments for  directing  such  telescopes  towards  any  object  visible 
in  the  heavens— the  focal  adjustment  and  centring  of  the  eye- 
piece being  preserved  by  a  braced  rod  connecting  the  object- 
glass  and  eye-piece.  Other  contrivances  for  the  same  puixxxse 
are  described  by  Philippe  de  la  Hire  {Mlm.  de  I* Acad.,  17x5) 
and  by  Nicolaus  Hartsoeker  {Miscel.  Beral,^  17 10,  vol.  i.  p.  261). 
Telescopes  of  such  great  length  were  naturally  difficult  to 
use,  and  must  have  taxed  to  the  utmost  the  skill  and  patience 
of  the  observers.  One  cannot  but  pay  a  pas^ng  tribute  of 
admiration  to  the  men  who,  with  such  tioubl^me  tool^ 
achieved  such  results. 

R<;fiecUn%  Telescopes. — ^Until  Newton's  discovery  of  the  dif- 
ferent refrangibility  of  light  of  different  colours,  it  was  generally 
supposed  that  object-gIa£ses  of  telescopes  were  subject  to  no 
other  errors  than  those  which  arose  from  the  spherical  figure 
of  their  surfaces,  and  the  efforts  of  opticians  were  chiefly 
directed  to  the  construction  of  lenses  of  other  forms  cl 
curvature.  James  Gregory,  in  his  Optica  Promola  (1663), 
discusses  the  forms  of  images  and  objects  produced  by 
lenses  and  mirrors,  and  shows  that  when  the  surfaces  of 
the  lenses  or  mirrors  are  portions  of  spheres  the  images  are 
curves  concave  towards  the  objective,  but  if  the  curves  of  the 
suriaces  are  conic  sections  the  spherical  aberration  is  corrected. 
He  was  well  aware  of  the  failures  of  all  attempts  to  perfect 
telescopes  by  employing  lenses  of  various  forms  of  curvature, 
and  accordingly  proposed  the  form  of  reflecting  telescope  which 
bears  his  name.  But  Gregory,  according  to  his  own  confession, 
had  no  practical  skill;  he  could  find  no  optician  capable  of 
realizing  his  ideas,,  and  after  some  fruitless  attempts  was  obliged 
to  abandon  all  hope  of  bringing  his  telescope  into  practical 
use.  Newton  was  the  first  to  construct  a  reflecting  telescope. 
When  in  1666  he  made  his  discovery  of  the  different  refrangi- 
bility of  light  of  different  colours,  he  soon  perceived  that  the 
faults  of  the  refracting  telescope  were  due  much  more  to  this 
cause  than  to  the  spherical  figure  of  the  lenses.  He  over- 
hastily  concluded  from  some  rough  experiments  {Optics,  bk.  i. 
pt.  ii.  prop.  3)  "  that  all  refracting  substances  diverged  the 
prismatic  colours  in  a  constant  proportion  to  their  mean  refrac- 
tion"; and  he  drew  the  natural  conclusion  "  that  refraction 
could  not  be  produced  without  colour,"  and  therefore  "  that 
no  improvement  could  be  expected  from  the  refracting  tele- 
scope" {Treatise  on  OpHcs,  p.  112).  But,  having  ascertained 
by  experiment  that  for  all  colours  of  light  the  angle  of  incidence 
is  equal  to  the  angle  of  reflexion,  he  turned  his  attention  to 
the  construction  of  reflecting  telescopes.  After  much  experi- 
ment he  selected  an  alloy  of  tin  and  copper  as  the  most  suitable 
material  for  his  specula,  and  he  devised  means  for  grinding 
and  polishing  them.  He  did  not  attempt  the  formation  of  a 
parabolic  figure  on  account  of  the  probable  mechanical  diffi- 
culties, and  he  had  besides  satbfied  himself  that  the  chromatic 
and  not  the  spherical  aberration  formed  the  chief  faults  of 
previous  telescopes.  Newton's  first  telescope  so  far  realized 
his  expectations  that  he  could  see  with  its  aid  the  satellites  of 
Jupiter  and  the  horns  of  Venus.  Encouraged  by  this  success, 
he  made  a  second  telescope  of  6i-in.  focal-  length,  witb  a 
magnifying  power  of  38  diameters,  which  he  presented  to  the 
Royal  Society  of  London  in  December  167 1.  A  third  form 
of  refining  telescope  was  devised  in  1672  by  Cassegrain  {Journal 
des  S^avanSf  1672).  No  further  practical  advance  appears  to 
have  been  made  in  the  design  or  codstructicn  of  the  instrument 
till  the  year  1723,  when  John  Hadlcy  (best  known  as  the 
inventor  of  the  sextant)  presented  to  the  Royal  Sodcty  a 
reflecting  tdescope  of  the  Newtonian  construction,  with  a 
metallic  speculum  of  6-in.  aperture  and  62}-in.  focal 
length,  having  eye-pieces  magnifying  up  to  230  diameters. 
The  instrument  was  examined  by  Pound  and  Bradley,  the 
former  of  whom  reported  upon  it  in  Phil.  Trans.,  1723,  No. 
378,  p.  382.  After  remarking  that  Newton's  telescope  "  bad 
lain  neglected  these  fifty  years,"  they  stated  that  Hadley  had 
sufficiently  bhown  "  that  this  noble  inventloa  does  not  con;^ 
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in  bare  theory.'*  They  compared 'Hs  performance  with  that 
of  the  object-glass  of  135-ft.  focal  length  presented  to  the 
Ro>gal  Society  by  Huygens,  and  found  that  Uadley's  reflector 
"  will  bear  such  a  charge  as  to  make  it  magnify  the  object  as 
many  timet  as  the  latter  with  its  due  chaige,  and  that  it  repreacnts 
objects  as  distinct,  though  not  altogether  so  clear  and  bright. . . . 
Notwithstanding  this  dilterence  in  the  brightness  of  the  objects, 
we  were  able  with  this  reflcctine  telescope  to  see  whatever  we  have 
hitherto  discovered  with  the  Huygenian,  particularly  the  transits 
4if  Jupiter's  satellites  and  their  shadows  over  his  disk,  the  bbck 
list  in  Saturn's  ring,  and  the  edge  of  his  shadow  cast  on  his  ring. 
We  have  also  seen  with  it  several  times  the  6ve  satellites  of  Saturn, 
in  viewing  of  which  this  telescope  had  the  advantage  of  the 
Huygentan  at  the  time  when  we  compared  them;  for,  being  in 
summer,  and  the  Huygenian  telescope  being^  managed  without  a 
tube,  the  twilight  prevented  us  fn>m  seeing  in  this  some  of  these 
small  objects  whkn  at  the  same  time  we  could  discern  with  the 
reflecting  telescope.** 

Bradley  and  Molynet^x,  having  been  instructed  by  Hadley  in 
his  methods  of  polishing  specula,  succeeded  in  producing  some 
telescopes  of  considerable  power,  one  of  which  had  a  focal 
fength  of  8  ft.;  and,  Molyneux  having  communicated  these 
methods  to  Scarlet  and  Hcam,  two  London  opticians^  -the 
manufacture  of  telescopes  as  a  matter  of  business  was  com- 
menced by  them  (Smith's  Opticks,  bk.  iii.  ch.  i).  But  it  was 
reserved  for  James  Short  of  Edinburgh  to  give  practical  effect  < 
to  Gregory's  original  idea.  Born  at  Edinburgh  in  1710  and 
originally  educated  for  the  church,  Short  attracted  the  atten- 
tion of  Maclaurin,  professor  of  mathematics  at  the  university, 
who  permitted  him  about  1732  to  make  use  of  his  rooms  in 
the  college  buildings  for  experiments  in  the  construction  of 
telescopes.  In  Short's  flrst  telescopes  the  specula  were  of 
glass,  as  suggested  by  Gregory,  but  he  afterwards  used  metallic 
specula  only,  and  succeeded  in  giving  to  them  true  parabolic 
and  elliptic  figures.  Short  then  adopted  telescope-making  as 
his  profession,  which  he  practised  first  in  Edinburgh  and  after- 
wards in  London.  All  Short's  telescopes  were  of  the  Gregorian 
form,  and  some  of  them,  retain  even  to  the  present  day  their 
original  high  polish  and  sharp  definition.  Short  died  in  London 
in  1768,  having  realized  a  considerable  fortune  by  the  exercise 
of  his  profession. 

Achromolic  Telescope.— -Tht  historical  sequence  of  events  now 
brings  us  to  the  discovery  of  the  achromatic  telescope.  The 
first  person  who  succeeded  in  making  achromatic  refracting 
telescopes  seems  to  have  been  Chester  Moor  Hall,  a  gentleman 
of  Essex.  He  argued  that  the  different  himiours  of  the  human 
eye  so  refract  rays  of  light  as  to  produce  an  image  on  the  retina 
which  is  free  from  colour,  and  he  reasonably  argued  that  it 
might  be  possible  to  produce  a  like  result  by  combining  lenses 
composed  of  dilTcrcnt  refracting  media.*  After  devoting  some 
time  to  the  inquiry  be  found  that  by  combining  lenses  formed 
of  different  kinds  of  glass  the  effect  of  the  unequal  refrangi- 
bilily  of  light  was  corrected,  and  in  1733  he  succeeded  in  con- 
structing tclcsco(>es  which  exhibited  objects  free  from  colour. 
One  of  these  instruments  of  only  20-ln.  focal  length  had  an 
aperture  of  3\  in.  Hall  was  a  man  of  independent  means, 
and  seems  to  have  been  careless  of  fame;  at  least  he  took  no 
trouble  to  communicate  his  Invention  to  the  worid.  At  a 
trial  in  Westminster  Hall  about  the  patent  rights  granted  to 
John  Dollond  (Watkin  v.  Dollond),*  Hall  was  admitted  to  be 

*  The  same  argument  was  employed  by  Gregory  more  than  fifty 
years  CHreviousiy.  but  had  been  followed  by  no  practical  result.  The 
Tens  01  the  human  eye  is  not  achromatic. 

■  At  a  meeting  of  the  Royal  Astronomical  Society  held  on  9th  May 
1886  a  legal  document,  ajKned  by  Chester  Moor  Hail,  was  presented 
by  R.  B.  Prosser  of  the  Patent  Office  to  the  society.  On  the  same 
occastoQ  A.  C.  Ranyard  made  the  following  interesting  statement 
respecting  Hall : — 

"Some  years  ago  very  little  was  known  about  Moor  HaB.  tt 
«as  known  that,  about  seven  years  after  the  patent  for  making 
achromatic  object-classes  was  granted  to  Dollond,  his  claim  to  the 
invention  was  disputed  by  other  instrument- makers,  amonest 
ibem  by  a  Mr  Champness,  an  instrument -maker  of  Comhill.  wno 
began  to  infringe  the  patent,  alleging  that  John  Dollond  was  not 
the  real  inventor,  and  that  such  telescopes  had  been  made  twcnw- 
five  years  before  the  granting  of  his  patent  by  Mr  Moor  HalL  John 
jOoUood.  tP  whom  the  Copley  medal  of  the  Royal  Society  had  been 


the  fint  invenKor  ot  the  acfaioButtie  teletoope;  but  It  wai 
ruled  by  Lord  Mansfield  that "  it  was  not  theperMn  who  locked 
his  invention  in  his  sciutonre  that  ought  to  profit  for  nidi 
invention,  but  he  who  brought  it  forth  for  the  benefit  of 
mankind."*  In  1747  Leonhaid  Eukr  communicated  to  the 
Berlin  Academy  of  Sciences  a  memoir  in  which  he  endeavoured 
to  prove  the  posabilfty  of  correcting  both  the  chromatic  and 
the  spherical  aberration  of  an  object-glass.  Like  Gregory  and 
Hall,  he  argued  that,  since  the  various  humours  of  the  human 
eye  were  so  combined  as  to  produce  a  perfea  image,  it  should 
be  poenble  by  suitable  combinatioiis  of  lenses  of  different 
refracting  media  to  construct  a  perfect  object-gUss.  Adopting 
a  hypothetical  law  of  the  dispersion  of  differently  coloured 
rays  ct  light,  he  proved  analytically  the  possibility  of  con* 
structing  an  achromatic  ob|ect*glas8  composed  of  lenses  of  glass 
and  water.  But  all  his  efforts  to  produce  an  actual  object- 
glass  of  this  coastmctien  were  fruitiesa~*«  failure  which  he 
attributed  solely  to  the  difficulty  of  procuring  lenses  iworked 
precisely  to  the  requisite  curves  (Mem.  Acad.  Berlin^,  1753). 
DoUond  admitted  the  accuracy  of  Euler's  analysis,  but  dis- 
puted his  hypothesis  on  the  grounds  that  it  was  purely  a  theo- 
retical assumption,  that  the  theory  was  opposed  to  the  results 
of  Newton's  experiments  on  the  refrangibilkyof  light,  and  that 
it  vns  impossible  to  determine  a  physical  law  from  analytical 
reasoning  alone  {Phil.  Trans.,  1753,  p.  389).  In  1754  Euler 
communicated  to  the  Berlin  Academy  a  further  memoir,  in 
which,  starting  from  the  hypothesis  that  light  consists  of 
vibrations  excited  in  an  elastic  fluid  by  luminous  bodies,  and 
that  the  •difference  of  colour  of  light  Is  due  to  the  greater  or 
less  frequency  of  these  vibrations  in  a  given  time,  he  deduced 
his  previous  results.  He  did  not  doubt  the  accuracy  of  Newton*s 
experiments  quoted  by  DoBond,  because  he  asserted  that  the 
difference  between  the  law  deduced  by  NewUm  and  that  which 
he  assumed  would  not  be  rendered  sensible  by  such  an  ei^eri- 
ment.^  DoUond  did  not  reply  to  this  memoir,  but  soon  after- 
wards he  received  an  abstract  of  a  memoir  by  Samuel  Klingeo- 
stlenia,  the  Swedish  mathematician  and  astronomer,  which  led 
him  to  doubt  the  accuracy  of  the  results  deduced  by  Newton 
on  the  dispersion  of  refmcted  light.  Rlingenstlema  showed 
from  purely  geometrical  considecations,  fully  appreciated  by 
Doltend,  that  the  resulu  of  Newton's  experiments  oould  not 
be  hrou^t  into  harmony  with  other  universaliy  accepted  facts 
of  refraction.  Like  a  practical  man,  DoUond  at  once  put  his 
doubts  to  the  test  of  experiment,  confirmed  the  conclusions  of 
Klingenstierna,  discovered  *'a  difference  far  beyond  his  hopes 
in  the  refractive  qualities  of  different  kinds  of  glass  i4rtth  respect 
to  their  divergency  of  colours,"  and  was  thus  rapidly  led  to 
the  construction  of  object-glasses  in  which  first  the  chromatic 
and  afterwards  the  spherical  aberration  were  corrected  {PJtil, 
Trans.,  1758,  P»  733)- 

We  have  thus  followed  somewhat  minutely  the  hbtory  of 
the  gsadual  process  by  which  Dolbnd .  arrived  independently 
at  his  invention  of  the  refracting  telescope,  because  it  has  been 
asserted  that  lie  borrowed  the  ideh  from  others.    Montuda, 

given  for  his  invention,  was  the  dead,  and  his  son  brought  an 
action  for  infringing  the  patent  against  Champness.  There  is  no 
report  of  the  case,  but  the  facts  are  referred  to  in  the  reports  of 
subsequent  cases.  It  appears  that  workmen  who  had  been  employed 
by  Mr  Moor  Hall  were  examined,  and  proved  th^t  they  had  made 
achromatic  object-glasses  as  early  as  1733.  Dollond's  patent  was 
not  set  aside,  though  the  evidence  with  regard  to  the  prior  manu- 
facture was  accepted  by  Lord  Mansfield,  who  tried  the  ease,  as 
having  been  satisfactorily  proved  ...  Mr  fiall  was  a  bencher  of 
the  Inner  Temple,  and  was  alive  at  the  time  of  the  action.  He  was 
a  man  of  some  property,  and  is  spoken  of  on  his  tombstone  as  an 
excellent  lawyer  and  mathematician.  He  was  not  a  fellow  of  the 
Royal  Society,  but  must  certainly  have  known  of  the  ^iit  of  the 
Copley  medal  to  Dollond.  It  is  very  curious  the  confhcting  evi* 
denoe  we  have  to  reconcile^  but  J  thuik  the  balance  of  evidence  is 
in  favour  of  there  having  been  a  prior  invention  of  achromatic 
object-glasses  before  the  date  01  Dollond's  patent"  (Astrvn. 
Register,  May  1886;  see  also  the  Obstnaldry  for  same  date). 

*  Gentleman's  hSagfisine.  1 790{  part  ii.  p.  890. 

*  For  a  good  account  of  this  controversy,  see  Dr  H.  ServuSt 
Gesehichte des  Femfffkts.  p.  77seq.  (Berlin.  r686). 
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cji  pro6ta.    Dan  1e  proc^  quTiy  1 


Uncdiii 


ctlafut 


«  Watldn, 


It  <■  doily  rstabUahed  that  HaB  'ma  tk  fiiS  tnrcator  of  the 
achmmatlc  Tdcsa>pe^  but  DoHond  did  net  borrow  the  iDvcn- 
lioa  bam  Hall  without  acluiowl«lgiiieDt  b  the  maimei  aug- 
geftted  by  Lafandc.  Hh  dlamveiy  mi  bryond  quealioii  an 
indcpevdeot  one-  Tbt;  vhole  hiitory  of  hli  nacarchca  proves 
bow  fully  be  ma  aware  of  tbe  omditlona  nectasaiy  for  tbe 
atlainment  of  achromatiam  in  refracting  teleacopo,  and  he  may 
b?  wd]  cTfUMd  if  he  10  long  placed  implicit  reliance  an  the 
accnracy  of  eip«Tim«nta  made  by  50  itliutrioiu  a  phJIoaophcr 
u  rfewtOD.  Hii  vritinga  (ufficlently  ihow  that  bat  for  tbii 
confidence  be  would  have  arrived  Kxincr  at  a  discovery  foi 
which  his  mind  waa  fully  prepared.  It  la,  beaidea,  imposible 
to  read  DoEond'a  mtmoh'  \piit.  Tram.,  1758,  p.  Jjj)  without 
being  impressed  with  the  Uct  Ibat  it  is  a  tniihful  account, 
not  only  of  the  suaxssive  aiepa  by  which 
•nived  at  his  dlscovefyi  but  also  of  tbe  1<  _ 
which  thoe  slcpa  were  successively  suggested  to  bis  mind. 

Tiie  tdple  ob}ecl.gla«a,  consisting  of  a  combination  of  two 
CODVei  ieusa  of  ciown  glasi  with  a  concave  £bil  lens  between 
them,  was  intioducsd  in  1765  by  Petei,  ion  ol  John  Bollond, 
and  many  excellent  teleacopea  ol  tliia  kind  were  made  by.  him. 

The  Htniis  of  thii  artide  do  not  permit  a  iuitbct  detailed 
historical  itatement  of  the  various  steps  by  which  the  powen 
of  the  telaccppe  woe  deveioped,  Indnd,  in  its  practical  foiia 
tbe  principle  of  tbe  instrument  has  remained  unchadged  from 
the  time  d  the  DoHonds  to  tbe  piescDl  day;  and  tbe  history 
of  its  devclopraent  may  be  summed  up  as  consisting  not  in 
new  optical  discnvenea  but  in  utilizing  new  applluicea  for 
figuring  and  poiishing,  itnproved  material  for  specula  '  ^'~ 
■Dare  refilled  means  of  testing,  and  more  perfect  and 
methods  of  mounting. 

About  tbe  year  1774  William  Henchel,  then  a  teacher  of 
music  in  Balb,  begin  to  occupy  his  losure  boun  with  the 
construction  of  specula,  and  fiiully  devoted  himself  estirdy 
10  th^JT  oualniction  and  use.  In  1778  he  had  sdeeled  the 
ckil-d'»aan  ol  some  400  apccub  which  he  made  for  the  ole- 
fanted  instrument  of  7-tt.  focal  length  with  which  hii  etrfy 
brilHant  astronomical  diacoverlis  were  made.  In  17S3.  be  com- 
pleted his  reflector  of  iSA  in.  aperture  and  10-fL  focua,  and 
In  itSq  his  great  leScctoi  of  4-ft.  apeittue  and  40-lt.  local 
length.  Tha  fame  of  these  instrumeuts  was  laindly  spread  by 
the  brilliant  discoveiies  which  their  maker's  genius  and  per- 
acveiance  accomplished  by  their  aid.  Tbe  ledecting  telescope 
became  Ibe  only  available  tool  of  the  astrOBOBwr  when  giail 
light  ETUp  was  requisite,  as  the  difficulty  of  procuring  disks 
of  glass  (eqwdally  of  lUnt  glass)  of  suitaUe  purity  and  bomo- 
Beoeily  limited  the  dimensions  of  the  achnimatic  leleaeope. 
It  was  in  vain  that  the  French  Academy  ol  Sciences  oftered 
prisea  for  perfect  disks  of  optical  flint  glass.  Some  of  the 
hm  diemliia  and  meat  entcrprlsliig  ^asB-maDufacturers  exerted 
theic  utmost  e&rta  without  auccecding  in  producing  perfect 
disks  of  more  than  3)  Iil  tn  diameter.  All  the  latge  disks 
were  crossed  by  aliiae,  or  weri  otherwise  deficient  in  tbe  neces 
sary  homogeneity  and  purity.  The  subsequent  history  of  thi 
dovdopioent  of  the  art  of  raanufacluring  glaas  disks  fot  Idcs(api< 
objecthna  will  be  iound  in  the  ankle  Clam:  I  Ofttcal. 


<  Ayicough  was  an  optkian  Ib  Ludfate  HI 


to  the  wort  acconpUibed  liy  their  aid  or  the  practical  advancea 
ejempUficd  in  Ibeir  oonitractian,  afipear  most  worthy  of  rccoid 

fifradint  Tdtacpt 

Ib  its  simplest  form  tha  tdeacope  consists  of  a  dodvci 
objective  capable  of  forming  an  Image  of  a  distant  objed  artd 
of  an  eye-lens,  concavo  or  convex,  by  which  tbe  image  so  formed 
is  magnified.  Whoi  the  axis  of  the  eye-lens  coincideg  with  that 
of  the  objcct-^aB,  and  tha  focal  poiia  of  tbe  ey&Jens  is  oaiB- 
ddeot  with  tha  principal  locui  of  the  object-lens,  paialld  tayi 
incitlent  upon  the  object-^ass  win  emerge  from  tlie  eye-plc<c 
as  paralld  laya.  llieie,  falliDglslumon  tbehnaof  thehuman 
eye,  an  converged  by  it  and  form  an  image  00  the  lelina. 

Fig.  T  ihawi  the  covrse  of  tlw  rays  when  tbe  eye-teu  is  convex 

Tlie  fonoer  represents  KepkrV  tha  lalier  Lippenliey'i  or  ihe 
GalUran  telqcopc.     The  magnifying  power  obviaiiKly  depe'"l'<  t™ 
thi  oropDrtiDD  of  the  focal  length  of  the  objr^  ■"-  ■-  '^■ 
eyi  fcni,  that  is. 


D  thai  of  the 


dial  of  Ibe 


of  theobjee*- 

glax  by  the  diameter  of  the  emernnl  pcodL  If  we  dean  to 
ullUie  all  the  parole]  rays  which  fall  upon  ao  objeci-glus 
k  b  DBvwry  that  the  full  pencil  of  emerginp  rvn  ihouM 
. , ...   ^.^  \jjhin    ••       •  - 


I  '  the  umpte  objcct-lenik  tran^orms  these 

I  n  achromatic  telescope.    The  Gallleam 

Vv-leat  Instead  of  an  eye-plcce  itni  sin>- 

but  the  obiect-giaii  auirnreleviire  achromatic  combination. 
tD.Gi.) 

TAsufs  Objalatt.' — In  tpiit  of  the  improvements  in  tbe 
manufacture  of  optical  glasa  (see  Guss)  ptacticaily  tbe  aame 
crown  and  Bint  glaase*  ss  used  by  Jahn  Dollond  in  1758  for 
achromatic  objectivra  are  still  used  for  all  tbe  largest  of  the 
modem   refracting  telescopes. 

It  has  long  been  known  that  (he  spectra  of  white  or  iolar 
light  yielded  by  ordinary  crown  and  flint  glasMa  are  diSetent: 
that  wbUe  two  prisms  of  such  glasses  may  be  arranged  to  give 
tiaclly  the  same  angular  dispenion  between  two  Fmimbofer 

*  In  lbs  cue  of  ifaort-sichted  persons  the  imsR  for  very  dotant 
objects  (that  Is,  for  parallel  rays)  is  lortned  in  Ironi  of  IM  retina; 
thaeforc,  to  coaUa  such  pcnons  a  see  dktlnclly,  tbe  rays  enterging 
fmm  tbe  eyc-pieoe  must  be  slightly  dtvetjeat:  thai  is,  they  must 
entee  the  av*  ■«  if  tbiy  proceeded  fren  a  eonpantively  near  obJecL 
For  nonial  ens  tb*  natural  adnptalloo  la  not  to  focw  for  quite 
parallel  lays,  ^int  on  objeni  at  a  modenie  distance,  and  practf- 
ally,  thereEm.  moit  pcnoos  do  adjust  tha  foeu*  of  a  teleecopc. 
tot  moB  diHlact  and  <w  vision,  so  that  the  nyi  euierEe  from  the 
t^e-pKCe  vary  sJightly  ifivageot.  Aboormally  ibort-Hghied  per- 
■om  iRiuirc  to  push  in  the  eye-lens  nearer  to  the  object-gbss.  and 
lona-iieiitcd  persons  to  irithdtaw  it  firun  the  adiimmehl  emolovd 
bf  Ihoae  of  nnraal  right.  It  to  usual,  however,  in  compuUtlons 
of  the  magnifying  fgiwr  of  telescopei.  lot  the  lay*  enHrging  irom  the 
eye-piece  wlien  adjusted  for  distinct  vision  to  be  parallel. 

'  For  Ihe  methods  of  grl*"'-  -■•■-^' ■ 

Oajac 


ie  methods  of  grlodiog,  polishing  and  tc 
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lines,  andi  ts  C  and  F,  y«t  Uie  iBnt  glass  pcism  wffl  show  a 
idative  dzainng  out  of  the  blue  end  and  a  anwding  together 
of  the  led  end  of  the  spectrum,  while  the  crown  prism  shows 
an  opposite  tendency.  This  want  of  proportion  in  the  dis> 
persion  for  different  regions  of  the  q>ectrum  is  called  ihe 
"  irrationality  of  dispersion '';  and  it  is  as  a  direct  consequence 
of  this  irrationality,  that  there  exists  a  secondary  spectrum  or 
residual  colour  dIq)erBion,  showing  itself  at  the  focus  of  all 
sudi  telescopes,  and  roughly  in  proportion  to  their  size.  These 
glasses,  however,  still  hold  the  field,  although  glasses  are  now 
produced  whose  irrationality  of  dispersion  has  been  reduced  to 
a  very  slii^t  amount.  The  primary  reason  for  this  retention 
is  that  nothing  approaching  the  difference  in  dispersive  power 
between  ordinary  crown  glass  and  ordinary  dense  flint  glass 
(a  difference  of  z  to  if )  has  yet  been  obtained  between  any 
pair  of  the  newer  glasses.  Consequently,  for  a  certain  focal 
length,  much  deeper  curves  must  be  resorted  to  if  the  new 
gLasBCS  are  to  be  employed;  this  means  not  only  greater  dl&' 
cultjes  in  workmanship,  but  also  greater  thickness  of  glass, 
which  militates  against  the  chance  of  obtaining  large  disks 
quite  free  from  striae  and  perfect  in  their  state  of  annealing. 
In  fact,  aupetfine  disks  of  over  15  in.  aperture  aie  scarcely 
poesiUe  in  most  of  the  newer  telescope  glasses.  Moreover  the 
greater  depths  of  the  curves  (or  "  curvature  powers  ")  in  itself 
neutralize  more  or  less  the  advantages  obtained  from  the 
reduced  irrationality  of  dispersion.  When  all  is  taken  into 
consideration  it  is  scarcely  possible  to  reduce  the  secondary 
oolodr  aberration  at  the  focus  of  such  a  doj^ble  object-glass 
Id  less  than  a  fourth  part  of  that  prevailing  at.  the  focus  of  a 
double  objective  of  the  same  aperture  and  focus,  but  made  of 
the  ordinary  crown  and  flint  glasses. 

r  The  only  way  in  which  the  secondary  spectrum  can  be  reduced 
still  further  is  by  the  employment  of  th'ee  lenses  of  three  different 
sorts  of  glass,  by  which  arrsngement  the  secondary  spectrum 
has  been  reduced  in  the  case  of  the  Cooke  photo  visual  ob- 
jective to  about  i/30th  part  of  the  usual  amount,  if  the  whole 
re^on  of  the  vi^le  spectrum  is  taken  into  account  It  is 
possible  to  construct  a  triple  objective  of  two  positive  lenses 
endosing  between  them  one  negative  lens,  the  two  former  beSng 
made  of  ^e  same  glass.  For  relatively  short  focal  lengths  a 
triple  construction  such  as  this  is  almost  necessary  in  order  to 
obtain  an  objective  free  from  aberration  of  the  3rd  order,  and 
it  mi^t  be  thought  at  first  that,  given  the  dosest  attainable 
degree  of  rationality  between  the  colour  dispersions  of  the  two 
l^lasscs  employed,  which  we  will  call  crown  and  flint,  it  would 
be  impossible  to  devise  another  form  of  triple  objective,  by 
retaining  the  same  flint  glass,  but  adopting  two  sorts  of  crown 
instead  of  only  one,  wh^  wxnild  have  its  secondary  q>ectram 
very  mudi  further  reduced.  Yet  such  is  the  rather  surprising 
fact.  But  it  can  be  well  illustrated  in  the  case  of  the  older 
glasses,  as  the  following  case  will  show. 

The  figures  given  are  the  partial  dispersions  for  ordinary 
crown  and  ordinary  caetra  dense  flint  glasses,  styled  in  Messrs 
Schott's  catalogue  of  optical  glasses  as  0*60  and  0-102  re- 
spectively, havhig  refractive  indices  of  x*5T79  and  1*6489  for 
the  D  ray  respectively,  and  0»flrJ)/0»r-;*c)*6o«2  and  33*8 
respectively  to  indicate  their  dispersive  powers  (inverted),  '^v. 


o*6o 

0-I03 


Ct^F 


•00860 
•01919 


03779 


I'OOO 


I'OOO 


Ato  D 


•00533 
•0115a 


•01685 
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•600 
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•0060s 
^1372 


■01977 


.714 


•71X 


FtoG 


•00487 
«oii8o 


.  • 


•01667 


566 
015 


•600 


The  Afi  from  C  to  F  being  taken,  as  nnity  in  each  case,  then 
the  A/i*s  for  the  other  regions  of  the  spectrum  are  expressed  in 
frac^ons  A/<  (C  to  F)  and  are  given  uxuler  the  asterisks.  Let  it 
be  supposed  that  two  positive  lenses  of  equal  curvatiue  powers 
are  made  out  of  these  two  glasses,  then  in  order  to  rq>resent 
the  combined  dispersion  of  the  two  together  the  two  Aft'S  for 
each  spectral  region  may  be  added  together  to  form  AV  as  in 
the.  line  below,  and  then,  on  again  expressing  the  psitial  AV 


in  tenm  of  AV  (C  to  F)  we  get  the  mem  figures  fa  the  bottoa 
row  beneath  the  astmisksn  We  find  that  we  have  now  got  a 
course  of  dispersion  or  degree  of  rationality  which  very 
closely  corresponds  to  that  of  an  ordinary  light  flint  glass, 
styled  0*569  in  Schott's  catalogue,  and  having  nu  1*5738  and 
Oi4)-x)/(/<F-Pc)  ^4i'4"**'i  the  figures  of  whose  course  of  di»> 
persion  are  as  below. — 

Light  Flint  Glass  0-569. 


CtoF 

A'toD 

DtoF 

FtoG       1 

•01385 

l*O00 

•00583 

•«I5 

•00987 

•7i3 

•00831 

•600  I 

Hence  it  is  clear  that  if  the  two  positive  lenses  of  equal.curvature 
power  of  o*6o  and  o^zo2  respectively  are  combined  with  a 
negative  lens  of  light  flint  0*569,  then  a  triple  objective,  having 
no  secondary  spectrum  (at  any  rate  with  respect  to  the  blue 
rays),  may  be  obtained. 

But  whfle  an  achromatic  combination  of  o*6o  and  0*102  alone 
wiU  yield  an  objective  whose  focal  length  is  only  1*28  times 
the  focal  length  of  the  negative  or  extra  dense  flint  lens,  the 
triple  combination  will  be  found  to  yield  an  objective  whose 
focal  length  is  73  times  as  great  as  the  focal  length  of  the 
negative  light  flint  lens.  Hence  impossibly  deep  curvatures 
would  be  required  for  such  a  triple  objective  of  any  nonnal 
focal  length.  This  case  well  illustrates  the  much  closer  approach 
to  strict  rationality  of  dispersion  which  is  obtainable  by  using 
two  different  sorts  of  glass  for  the  two  positive  lenses,  even 
when  one  of  them  has  a  higher  dispersive  power  than  the  glass 
used  for  the  negative  lens. 

It  is  tareely  to  this  principle  that  the  Cooke  photo  visual  ob- 
jective  of  three  lenses  (fig.  3)  owes  its  high  degree  of  achromatism. 
This  form  -of  objective  nds  been  •occessfully  made  up  to  la}  in. 
clear  mperture.    The  front  leas  is  made  of  barjru  light  flint  g^aas 


Fro.  3. 


(o-M3  of  <Schott*B  catalogue)  and  the  back  lens  oC  a  crown  glass, 
styled  0-374  ««  Schott's  older  lbt». 

The  table  gives  their  partial  dispersions  for  tAjt  different  leeions 
of  the  spectrum  also  expreued  (in  bcackcu  below)  as  fracttonal 
paits  of  the  diapertion  from  C  to  F. 


0-543 
md-  1-504 

r    -507 


0-374 
f  •60'8 


C'toF 
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(I'OOOC^ 


<i<gooo) 


AtoC 


•00374 

(•3354) 


00296 
(-3507) 


DtoF 


00790 
(•7085) 


0O59t 
(•7026) 


EtoF 
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•0036Q 

(•3309) 


-00974 
(•3247) 


FtoG' 


•00690 

(•5830^ 


♦00479 
k'5675) 


FtoH 


•0132a 
(1-1857) 


•00976 
(1*1564) 
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Snce  the  curvature  powers  of  the  positive  lenses  are  equal,  the 
partial  disperaioos  of  the  two  gbases  may  be  abnply  added  together, 
and  we  then  have^— 


Io-S43-H>'374l 


CtoF 

AtoC 

DtoF 

EtoF 

FtoG' 

FtoH 

01950. 

(i-oooo) 

•00670 

(-3430) 

•01381 

(•7059) 

(^3885 

•01 129 

(•5763) 

•02298 
(i'l730) 

The  proportions  given  on  the  lower  line  may  now  be  compared 
with  the  corresponding  proportional  disperaons  for  borosuicate 
flint  glass  o-^,  dosely  reaembliog  the  type  0*164  of  Sdutt's  list» 


viz.> 


[0-658  (fto«t'546)  ^-50>i] 


C  to  F    f  A  to  C 


i-oooo 


•34*5 


DtoF 


•7052 


EtoF 


•3^78 


FtoG' 
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TELESCOPE 

if*  fOnr  ol  thi  tnt  ho*  of  o-m 
•r  ciiiwiwii»iir»  ia  dw  ntiaulin, 


1b  Ike  focui  ta  iht-t  aliMt  al  «ly  about 
-  vbtka  brntliet  by  the  tibls  vaald 
ttHtmf  nblut  -OJT  kani  thaa  th* 
I,  tint  tlv  TBUal  »ad  pbolapapUc 


.ec«  or  oculsn  thiou^ 

,e  prinuuy  ima(cs  formed  bj'  the  oI> 
jeilivc  «e  viewed,  tie  ol  quili 
■econduy  tmportum  b>  r& 
gards  definilion  in  tlie  central 
portion  ol  the  f 


... il  h  Imponuc  to  ■«  the  mudmum  quuticy  ol 

iJEht  into  Ibfl  eyie,  the  Mfd-lent  it  dbcwded  and  ui  uhnnuUc 
eyt  ieni  ikuH  «i|ilov*d.  Tliit  yiekk  ■  very  much  BuUer  Beld 
of  view,  but  It  !•  very  viluble  for  viewinc  feeble  teiaeapic  oblecu 
and  very  delicate  pUnetar)  or  Ijnar  detaik,  £ej»  and  Steinheil'i 
■^MMUcenlric  eye-ffleces  and  the  Cooke  ilnrie  actaromaik  eye-piece 
ig.  6)  ue  eumpla  ol  Ihii  dui  ol  oi^ulan.  (H.  D.  fj 

Refitdfni  THtiaitt. 

Tbe  foDawing  ut  tfa*  vuioiu  [omu  of  rtfiecling  tflfimpcr' 
Tbq  Crejorliii  leieKo^  {■  RpRaeatcd  in  fig.  T.    A  A  and  B  D 

fiilB  fucb  other.     The  foquB  of  A  lor  nr^Llet  n-"  ^' 

at  F,  thai  o(  B  lot "-' •  •-^- »  - 

PanOel  rayi  (alUng 


of  ttie  eye-plete.  It  " 
ui  Image  u  is  poui 
utigmaiism  of  oblique  i 
field  tA  view  dcpcndi  upon  ■ 


m  eye-piece  blur»  the  definHion 
.  In  imy  degree  In  the  centre  ol 
the  flew  il  ntBt  be  very  badly 
figuifd  indeed,  but  the  defini- 
tion [owardi  the  edge  ol  tbe 
'  field,  say  at  io°  away  ftom 
the  cenin!  of  the  apparent 
£eld  of  view,  dependa  very  in- 
timately upon  the  coaatniction 
t  to  deil^ied  as  to  ^v«  u  Oat 


local   Ingihi   d 

eqiisl,  and  Ibeii  CMtveillle* 
are  tumnd  tovarda  one 
anotkcr.  The  firid-ku  la 
Ihui  is  the  piin  *    ■  '"""' 

l(ft4^  Thii  i.  inch  a 
pracikaL  dcavback  that  (be 


{tk>  ol  the  theoietical. 

bun    viewed  by  Ihie  eve- 
the  Geld-lmih  which  ii  a  gnat  pnnical 


Flo.  1. — Ciegorian  Teleicope. 
if  the  luge  oifTDi  were  a  itameiit  ol 
llHC  Iwiu  »  F,  and  the  «na]l  ndr 
whoH  rod  an  F  and  F  mpnclivri 


a  paraboloid  ( 

'f'onned'u'  P  i 
tbe  Huyienia 
■  '  d  by  11 


....    _. .         CArryiDE  an  ann  to  which  the  mirroC 

B  i>  aioched.  Tbe  pnctical  diCcuRy  ol  cnuininuit  Cnaorian 
telacope*  of  good  dgGBiH  quality  i>  very  conaidenble,  becauia  il 
ipharical  lainoii  an  enploved  their  abanalioH  IMd  to  iacnua 
each  oihei,  and  il  li  otinily  diftcull  to  j^va  a  tiaa  elliptic  imm 
to  Iha  aacenarily  deep  cooGavity  of  ibe  uall  wcniuin,    ahort 

Sptan  Id  have  lyManatically  conqucnd  iMi  diScalty.  and  hla 
egonan  leleacDpta  anaiiied  great  cclebriiv.  T1|t  Me  of  tha 
Gnoorian  lonn  is,  however,  piactically  abaadoned  in  ibv  pmeot 
day.  The  macnifyiriB  power  sf  the  tekKope  it-F/li,  wlwe  F 
aad  /  an  nnectivaly  the  focal  lenstha  of  th*  large  aad  tbe  HOaH 
niicrsr,  >  <bc  local  hnglh  of  the  are-pian.  and  ( the  diMaDcc  betweu 
Ibe  principal  (od  of  tha  two  nuiroca  (-F/  in  tbe  diunin)  wbea 
Ibe  mttnuoeat  b  in  adjuaiment  lor  viewing  diManI  cCiecta.    Tht 


I  telocope  diflaia  from  Ihe  Cregoi 
IDKiiuHm  Ol  a  coovei  hyperbokddal  mirror  for  i 
lidal  mirror  at  the  (inallipeculiiin.  Thli  loira  hai 
ittinct  advanugen;  (i)  il  aphcrkal  n 


(>)  tha  intrajnenl  ii  eborter  than  the  Gircoiiai 

by  twin  the  local  length  of  the  ara-"  — ' 

have  baaD  made  of  thit  than  pcrhapa 
bul  in  cenpualively  recent  yeua  .... 

.     .1..    r__.    _,    ...    mj,^p[j^,|, 


J.  eadtril  Mnfax, 

miner.  Feiwr  idcacOpat 
ly  DIher  form  of  nflactor | 
Cabaef:TaiD  hat  aoiuirfld 


hypitrboloidal. 


il  mirror,  Ibe  cquivaKnt  focut  caa 
iiiian  wiib  tbe  Imth  of  the  tube. 
<  of  a  qicctreacape  funnihad  wiih  • 


^hU  permtta  the  emplo^Denl' of  a  qxctreacope  fii _  -...-  . 

ollinHtor  €i  long  focut.    The  magnifying  power  it  computed  b] 

he  tame  loonulaaa  in  the  can  of  Ihe  Gregorian  telei 

Tba  Newtonian  tdeacooe  >a  npreaented  In  Fig.  S, 
avenbTorwhsteanaiiiia.  Paratkl  nyt  fallingon 
fi  the  pkne  -' --  "  "■   — "  —  -"■ ' 


t  angks  to  tha  ada. . 
■■—  E.    The  tn 


ir  B  B,  and  an  thence  nAecied  at 


plane.  The  magaifytng  pnarit-PM 


b-PJ*.  TMalsmia*a4i)ofadXiSi 


SH 
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copgtnicUoo  off  moit  modara  wflf rtiili  telettopei ,   Atfu^pritmoC 
local  reBectkm  U  mmetimM  tubttita^  for  tbe  ptooe  mirror. 


Fig.  8.— Newtonian  Tdeaeope.    t 


The  Herachelian  or  front  view  reflector  is  represented  In  fig.  9. 
A  A  it  a  concave  parabolic  minor,  wboae  axis  a  c  is  inclined  to  the 
axis  of  the  tube  a  b  to  that  the  image  of  an  object  in  the  focns  of 
the  mirror  may  be  viewed  by  an  eye^pieoe  at  E,  the  anrle  bac  being 
equal  to  the  angle  c  a  £.  This  form  was  adopted  by  the 
elder  Herschel  to  avoid  the  loss  of  light  from  reflection  in 
the  small  mirror  of  the  Newtonian  telescope.  The  front 
view  telescope,  however,  has  hardly  been  at  all  employed  except 
by  the  Herschels.  But  at  the  same  time  none  but  the  Herschels 
have  swept  the  whole  sky  for  the  discovery  of  faint  nebulae;  and 


Fig.  9.— Herschelian  Reflector. 


prohaUy  no  other  astronomers  have  worked  for  so  man/  hours  on 
end  for  so  many  nights  as  they  did,  and  they  emphaaiie  the  easy 
position  of  the  observer  in  using  this  form  of  instrument. 

CoHstruclum  of  Speada. 

The  composition  of  metallic  specula  in  the  present  day  differs 
very  little  from  that  used  by  Sir  Isaac  Newton.  Many  different 
alloys  have  been  suggested,  some  including  silver,  nickel,  zinc  or 
arsenic;  but  that  which  has  practically  been  found  best  is  an  alloy 
of  four  equivalents  of  copper  to  one  of  tin,  or  the  following  pro- 
portions by  weight:  copc«r  35a,  tin  117*8.  Such  speculum  metal 
»  exceedingly  hard  and  brittle,  takes  a  fine  white  polish,  and  when 
protected  from  damp  has  little  liability  to  tarnish.  The  process  of 
casting  and  annealmg,  in  the  case  of  the  specula,  of  the  great 
Melboame  telescope,  was  admirably  described  by  Dr  Robinson  in 
Phil,  T>aHS.,  1869,  159,  p.  135.  Shaping,  polishing  and  figuring 
of  specula  are  accomplished  by  methods  and  tools  very  similar 
to  those  employed  in  the  construction  of  lenses.  The  reflecting 
surface  is  first  ground  to  a  spherical  form,  the  parabolic  figure  being 
given  in  the  final  process  by  regulating  the  soe  of  the  pitdi  squares 
and  the  stroke  of  the  polishing  machine. 

Soon  after  Licbig's  discovery  of  a  process  for  depositing  a  film 
of  pure  metallic  nlvcr  upon  glass  from  a  salt  of  silver  in  solution. 
Stetnheil  ipat.  Univ.  d'Aitgsburg,  34th  March  1856).  and  later,  in- 
dependently! Foucauh  {Comptes  Rmdus,  vol.  xNv.,  February  1857). 
proposed  to  employ  glass  for  the  specula  of  telescopes,  the  reflect- 
ing surface  of  the  glass  speculum  to  be  covered  with  silver  by 
Liebig*8  process.  Those  silver-on-glass  specula  are  now  the  rivals 
of  the  achromatic  telescope,  and  it  is  not  probable  that  many  tele- 
scopes with  metal  specula  will  be  made  tn  the  future.  The  best 
speculum  metal  and  the  greatest  care  are  no  guarantee  of  freedom 
from  tarnish,  and,  if  such  a  mirror  is  much  exposed,  as  it  mu6t 
be  in  the  hands  of  an  active  observer,  frequent  repolishing  will 
prc^bly  be  necessary.  This  involves  refigunng,  whidi  is  the  most 
delicate  and  costly  process  of  all.  Every  time,  therefore,  that  a 
speculum  is  repolished,  the  future  quality  of  the  instrument  is  at 
stake;  its  focal  leneth  will  probably  be  altered,  and  thus  the  value 
of  the  c<mstants  of  the  micrometer  also  have  to  be  redetermined. 
Fbrtly  for  these  reasons  the  reflecting  telescope  with  metallic  mirror 
has  never  been  a  favourite  with  the  professional  astronomer,  and 
has  found  little  employment  out  of  bngland.'  In  England,  in  the 
hands-  of  the  Herscnels.  Rosse,  Lassell  and  De  la  Rue  it  has  done 

^  There  isa  noteworthy  exception  in  the  case  of  the  18-in.  speculum- 
metal  mirror  employed  by  Sir  William  Huggins  at  Tulse  Hill,  with 
which  a  lar^  part  of  his  renuirkable  and  important  series  of  astro- 
spectroscopic  results  have  been  obtained.  So  far  as  we  know,  this 
mirror  has  never  been  repolished  stnce  its  (ttst  installation  in^f870k 
and  still  retains  its  adnurable  surface.  One  of  Short's  mirrors, 
made  about  1760  or  1770,  of  6-in.  aperture,  now  in  the  possession 
of  Sir  William  Huggins,  has  surfaces  which  still  retain  their  original 
isffectioo  although  they  have  jwver  been  lepoHshed. 


splendid  sorvkfe,  bat  in  all  tiKse  cases  th*  astrnnnmaf  and  thA 
instrument^maker  were  one.  The  silver-on-glass  mirror  has  the 
enormous  advantage  that  it  can  be  resUvered  with  little  trouble^ 
at  snaall  expense,  and  without  danger  of  changing  the  figure. 
Glass  is  lighter,  stiffer.  less  costly  and  easier  to  work  than  speculum 
metal.  Silvered  mirrore  have  also  some  advantaae  in  light  grasp 
over  those  of  speculum  metal,  though^  aperture  tor  aperture,  the 
former  are  inferior  to  the  modem  object-glass.  Comparisons  of 
l^t  grasp  derived  from  small,  fresh,  carefully  ^vered  soriaoea 
are  sometimes  ifivta  which  lead  to  illusoiy  results,  and  from  snch 
experiments  Foucault  chumed  superiority  lor  the  silvered  speculum 
over  the  object-gbas.  But  Sir  David  Gill  found  from  experience 
and  careful  oonmarison  that  a  silvered  mirror  of  la-io.  aperture, 
monnted  as  a  Newtonian  telescope  (with  a  silvered  plane  for  the 
small  mirror),  when  tbe  surfaces  are  in  fair  avera^  condition,  is 
equal  in  light  grasp  to  a  first-iate  refractor  of  lo-in.  aperture,  or 
area  for  area  as  a:  3.  This  ntio  will  become  more  equal  for  larger 
ttses  on  account  of  the  additional  thickness  of  larger  objcct^lanea 
and  tbe  consequent  additional  absorption  of  Ught  in  timnamissioa. 

Mounting  of  Tdescopes. 

Tbs  proper  mounting  of  a  telescope  is  hardly  of  less  Import- 
ance than  its  optical  perfection.  Freedom  from  tremor,  ease 
and  delicacy  of  movement  and  facility  of  directing  the  ioBtniinent 
to  any  deaired  object  in  the  heavens  are  the  primary  qualifica- 
tions. Where  accurate  differential  observations  or  photographs 
involving  other  than  instantaneous  ezposurca  have  to  be  made, 
the  additional  condition  is  required  that  the  optical  aids  of  the 
telescope  shall  accuiatdy  and  automatically  iollow  the  object 
under  observation  in  spite  of  the  apparent  diunial  motion  of 
the  heavens,  or  in  some  cases  even  of  the  apparent  motion 
of  the  object  relative  to  neighbouring  fixed  stars. 

Our  limits  forbid  a  historical  account  of  the  eariier  endeavonrs 
to  fulfil  these  ends  by  means  of  motions  in  altitude  and  azimuth, 
nor  can  we  do  more  than  refer  to  mountings  such  as  those  em- 
ployed by  the  Herschds  or  those  designed  by  liOrd  Rosse  to  over- 
come the  engineering  difficulties  of  mounting  his  huge  telescope 
of  6  ft.  aperture.  Both  are  abundantly  illustrated  in  most 
popular  works  on  astronomy,  and  it  seems  sufiSdent  to  refer 
the  reader  to  the  original  descriptions.' 

We  pass,  therefore,  directly  to  the  equatorial  telescope,  the 
instrument  par  excdlenu  of  the  modem  extra-meridian 
astronomer.  The  article  Tbansr  Cixcle  describes  one  form 
of  momiting  in  which  the  telescope  is  simply  a  refined  sub- 
stitute for  the  sights  or  pinules  of  the  old  astronomers.  The 
present  artide  contains  a  description  of  the  mounting  of  ,the 
various  forms  of  the  so-called  zenith  tdescope.  In  its  sin^lest 
form  the  mounting  of  an  equatorial  tdescope  consists  of  an  axis 
paraHd  to  the  earth's  axis,  called  **  the  polar  axis";  a  aecond 
axis  at  right  angles  to  the  polar  axis  called  '*  the  declination 
axb ";  and  the  telescope  tube  fixed  at  right  angles  to  the 
declination  axis.' 

In  Fig.  10  A  A  b  the  polar  axis;  the  telescope  is  attached  to  the 
end  of  the  declination  axis;  the  latter  rotates  in  bearings  which 
are  attached  to  the  polar  axis  and  concealed  by  the  tdescope  itsdf . 
The  tdescope  is  coonterpoised  by  a  wdght  attached  to  the  opposite 
end  of  the  declination  axis.  The  lower  pivot  of  the  polar  aids  rests 
in  a  cap>bearing  at  C,  the  upper  bearing  upon  a  strong  metal  casting 
M  M  attached  to  a  stone 
pierS.  A  vertical  plane 
passing  through  A  A  Is 
therefore  in  the  meri- 
dian, and  the  polar  axis 
b  inclined  to  the  horizon 
at  an  ande  equd  to  that 
of  the  lathude  of  the 
plaoe  of  observation. 
Thus,  when  the  de< 
cllnation  axis  is  hori- 
zontal the  telescope 
moves  in  the  plane  of 
the  meridian  by  rota- 
tion on  the  decnnatkm 
axis  only.     Now,  if  u 


Fxo.  la— Equatorial  Telescope.  English 
form. 


graduated  circle  B  B  is  attached  to  the  declination  axis,  together  with 
the  necessary  vamicrs  or  microscopes  V  V  for  reading  it  (seeTnAiisiT 
Cf  RCLB).  so  arranged  that  when  the  telescope  is  tamed  on  the  declina- 
tion axis  till  its  optical  axis  b  parallel  to  A  A  the  vernier  reads  o*  and 
when  at  right  angles  to  A  A  90*,  then  we  oan  employ  the  readings  of 

*Herschd,  PkU.  Trams.,  1795,  85,  p.  347;  Rosse.  PkU.'^Trttuu 
1840,  pt^  y>j;  1861,  p,  68t. 
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tkh  dnde  ta  Bonintk  pilar  iSaaiice  of  iny  Mir  Hn  hi  (be  Me- 
■cope,  aind  Ibeie  cfodlnp  «UI  ^la  be  Inie  (apart  from  tbe  vtfecti  of 
■Inutpberic  refnctfdn)  if  we  iDtate  the  UiRmmentthrvuEb  any  aaale 
«i  iKe  ani  A  A.  Thw  one  Important  attribule  ol  an  iquatoriall* 
nounlcd  leltaa)|ic  Ihat,  if  it  i>  diKcled  10  an;r  Bwd  etar.  It  will 
fallow  the  diurnal  laolloa  of  that  Mar  twm  rwng  to  •Mtipg  bv 
routloi  of  tb*  pdar  udi  only.  If  we  now  attach  to  the  polar  am 
a  fraduated  drcle  D  D,  callsd  the  "  hour  drck."  ofwhlch  Ihr 

horiionta],  we  can  obviosilr  rend  ofi  the  boor  angle  Injin  Ibe  meri- 
dian of  any  Mar  to  whkb  the  teleicope  may  be  (tiircled  at  the 
iHunc  d  obaenratiaB.  If  tbe  local  lidertal  time  of  the  obwvation 
it  known,  the  ri^  aKenian  of  the  Mar  becomea  known  by  addinv 
the  obaenned  boLr  angle  to  the  eidereal  time  if  the  Mar  11  wnt  01 
tbe  meridian,  or  aubtracting  it  If  reM  of  the  meridian.  Since  the 
transit  ciide  la  prefenUe  to  tbe  equatonal  (cfr  such  obflervatiom 
whefeii  great  accumcy  ii  reqtUiedp  tht  dccliiuiion  and  hour  cirdn 
of  an  equatorial  arc  employed,  not  [or  the  dctcrmi nation  oE  tberi^ht 


'"isivi': 


•a  objKI.     Further,  tty  ca 


the  'irher  erid,  u  in  He.  10.  (B)  Tbe  pobi  ojda  is  auppoRed  aa  in 
type  A:  the  tricflcope  ift  placed  between  the  bearingt  of  tbe  declina- 
tlooavlBandiBmaunlcdiymmelrially  with  rctpect  to  the  polar  axi»; 
BO  counierpoiK  ii  ibcnfon:  isquiiite.  CC)  The  decUualion  ailt 
la  mounted  gn  ihe  prolangaiion  of  (he  upper  [^vot  of  the  polar  axis; 
tlie  telescope  ii  placed  at  one  end  of  the  declination  axH  arid  counter- 
polled  by  a  weiiht  at  the  other  end.  (,0)  The  declination  aii< 
b  mounted  on  alorked  ]iece  or  other  eimilar  contrivance  attached 
to  a  pnjlan^lion  of  Ibe  upper  pivot  of  the  pt^ar  axia;  the  tele- 
acope  is  mounted  between  the  pivoli  ol  tbe  declination  aiia.  (E) 
'Pie  eye-piece  of  the  lelcecope  n  placed  In  the  pivot  at  the  polar 
ui»;  a  portion  or  the  whole  of  the  axia  of  the  telescope  tube  co- 
iacidei  with  the  polar  aii».    IF)  The  teteicape  ii  Bxed  and  the  taya 

M^ti^>  of  "lyp"  A'a" 

type  C,  in  which  the  dKlination  aidi  it  plan 
the  upper  iBvot  of  the  polar  aiut.  il  called  the 
from  tte  fmt  empUiymenl  of  type  C  by  Frai 
f>f  atHiw  of  the  best  caampLet  of  each  type  will 
■dvanlagn  crpeculiaritxt, 
.  Type  A.—F^.  10  may  be  lafcen  ai 
■afliBr  «quatoriaJi  aa  made  by  t---.— i.,. 


the  CMt  im  CU.   Tbe  (eneral 


...  win  be  underHood  (nnn  he.  .- 
ipoied  of  bollmv  oetallxami  of  trian^lo 


led  t^a  handle  In  III 


Flo.  11.— Parii  ObMirvitoiy  IntlnimeDl. 


pendently  of  the  clock 


for  two  palalkl  tdeacopei;  thcae  are 
eir  len^h  bv  a  metallic  diaphragm,  Tbe 
the  object  .|;[ii9a  of  one  of  thcae  lelcKiipee 
phic  layB.  and  the  imap;  formed  by  it  it 
cn«tive    photographic    platr      •"-    -' — 


i"it' 


ILeljtm  ol  the  BH»  of  the  two  telctcopct,  10  that,  if  tbe  uimk* 
certain  aelcctcd  star  ia  retained  on  the  intersection  of  two  wires 
ne  mk:rometer.  by  meant  of  the  driving  clock,  aided  by  smaD 

.r«iuirTd  on  account  of  imRularily  in  tlw  dock  movement,  e 
nattiTinomkaladjuAincntc4  the  polar  axis,  or  changes  in  iheal 
ipparent  place  produced  by  rcfractlonl,  tbe  image  of  n  aUr 


Both  Icleacopet  have  the  eatne  local  length,  viz.  iiis  f'-i  "•  >bat. 

ol  type  B,  nude  by  T.  Cooke  &  Sons  of  Vork,  hat  bocn  empkived 

Type  C— Many  more  loletcopea  have  liccn  mode  of  type  C  than 
of  any  DthiT,  and  thi>  form  of  mounting  ii  nill  moat  generally 
emolovod   for  die  mountinn  of  modem   ratcactort     Fraunhofcr'a 


cnpioyod   lor  uie  mounung  01   moacm   iciracti 
cfiif-*roftart,   the    gieat    Dorpat_  refractor,   mad 

thown  in  lii.  il,  it  deacribed  in  detail  by  Strove  (BeiihreibHiit 
ai^.iir  SUnmfitu  n  Dsrpal  itfia^Uim  (niin  J^ruWri 


SX'Sr^ 
or  inio  Sltuve 
■  iirtt  equatorial 
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fVmwkVTi  DcKiHt,  Itis),  and  i 

SiTuvc  cHulu  we  obtaiud  by 
quintily  bid  Hv«r  btCore  b«i 
Oat  (be  lyre  cl  Fnunhofer'i  i 
Buy  yon  ant  oaly  by  Fnunl 


FlcKope  bocAme  ttgr« 


nf  nctor  by  ■  handle  which,  when  uied,  ■Rccit  veiv  lniuii«i>]y  the 
nie  of  the  clock  [or  ihe  time  being.  Slnivt'i  tkitl  at  an  observer 
*a>  giich  Ihil  he  used  to  complete  the  bitection  on  the  liied  wire 
of  the  micrometer  by  ■  preuure  of  the  finger  on  (he  ^de  of  the 
tube— a  method  of  proved  efficiency  ia  mch  hands,  but  plainly 


cope  in  right  ax 

.  .  ulf.    Strange  lo  , 
in  German  teletcope-mi 


imjwrfection  of  the  slow  motions  (ice  MicnOMETEaJ, 
The  driving  circte  i<  afu  much  too  small,  so  that  a  very  aJight 

Aboutl&ibacresii  advanceuumadeby  the  RFfisaldt  of  Hamburg 
1  Ihe  equaiorial  mounting  of  the  Oitord  beliamcter.  The  driving 
..inle  m>  gieaily  tncreaul  in  diamner  and  placed  at  Ihe  upper 
end  of  the  polat  aiii,  and  Eoth  Ihe  polar  and  dcclinalion  am  were 
made  much  vtronKr  in  proponiofl  to  Ihe  mass  of  Ihe  Instrument 
they  were  deuLmed  to  cany.  {A  fiaurc  of  the  instrument  is  eiven 
in  the  OxSatdOtimalimi  for  iSu.)  About  iSu  Thomas  Cooke 
of  York  began  his  career  ai  a  maker  of  equaltnial  Idetcopea.  The 
largest  eumple  d  his  work  Is  the  rciracloi  of  34-in.  apenuit. 
origlnany  made  for  the  private  observatory  of  Robert  Stirling 
Newall  at  Galeibiacl,  Nontiumberland.  and  afterwards  presented  by 
him  10  the  UnivHrinr  Obtervaloty,  Cambridge.  Cooke's  mount- 
ing I.  admirable  for  lu  aymmetry  and  simplicity  of  dnlgn.  its  just 
iwMTtioning  ol  •trength,  and  a  geneial  suitaWlity  of  means  to  inds. 


h<  dtdinuion  ans  ai  wait  at  the  declinitiei^laaip  n  th* 
end  of  the  dcclinuion  adi  wu  so  long  delayed.:  mean 


preserve  their  retall^'e  positions  to  each  other.  Tlirough  the  ey»- 
ptcce  of   tbe   bent '   leleecope   E'  another  hour  cin:le  attached 

assiiuot  It  able  to  direct  therefescope  by  a  handle  at  H  u 
any  desired  hour  angle,  A  slight  rolatoi^  motion  of  the  lele- 
(cope  E  on  its  anit  enables  the  vernier  of  Ihe  dedinatjon  circle 

[nttrument  refinacnt  those  of  all  Gtubb's  l^ijge  tdetcopes.  llse 
mode  of  relieving  the  IWciion  of  tbe  declination  axis  is.similaf  10 
tliat  employed  in  Ihe  Melbotimc  telescope  ai>d  in  Ihe  accouu  of 

uus  ii  rolie^^  by  a  ring  of  conical  rollers  shown  In  acclica 

...1  this  poi^i  we  must  condense  farther  descdptiofl  inte 
critical  remark  on  a  few  typical  modem  Instruments. 

(I)  TtUictpa  ^  Utitntt  Sat  ftr  UicroKflrk  Faemh  <My.— 
Fig.  IS  shows  tbe  mourning  oT  tlie  3-In.  retractor,  of  9-ft.  focal 
length,  at  the  private  observatory  of  Dr  Engelmann,  Leipilg,  The 
object'glass  iaW  Meter*  Clarii  of  Cambridn,  Mass.,  tbe  mounting 
by  Ihe  Repsoldi  of  Hamburg.  The  declination  circle  ..  ^.  ■ 
reads  from  the  e>;e-end.  and  lour  handles  for  ciampin^    TlZgti^ 


^Mi' 


■rvrr's  hands.    The  tube  it  of  sheet    TJrtli. 
I  Irec  irora  tremor.     The   eye-end     "™' 


r  tbt  ■y»«id,  in  *  mnpudiitl)'  d 


tke  obifd-f  lu.  Tbt  «it» 
ccat  ticctnc  lunpa  i>  ui 

vswDy  adopted. 
(1)  TiUsccptifarGminil 

Siutoriat  tnouldp  for  genet 
curyui;  tpcctratcopei  ol 

Tnd  the  ri(h£lv'a[  ihlTiiul 
be  coa^denblv  iotreunL 
inoiiiilinf  ol  Iha  WuhingI 

kn(tli'°((£ii:ribed  m  I^L 
O&imdfwiu,  1^74.  App.  I 

T^in  dimmiMr.  « 

The     iruBI     Palkovo     ) 
t.ir^c.or     (fig.    16) 
erected   in   iMs  ic  of 

l^  (ocallmglli.  TbiE  obJD 
■1  by  Ckrk,  ilie  inDuniine 
Rt|BDld^  The  tube  i<  c 
cal.  oi  riveted  st«I  plare. 


yhlcli,  ag  in  Dr  Engcl 
lelCKOfw  (Eg.  i5>,  the  all* 
TD,  the  l<iage  o(  the  decl 


view  Ike  hour  cirele  by  one  r 
Ely  iDotber  (lookinc  up  tbc  p 


with  the  sreatcft  ea 


sj,is 
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We  hive  the  luthority  of  Otto 
pnciice  they  are  all  that  can  be 
ument  a  remailiably  elennt  melliad 
;  polar  aiu.  Let  A  A  (Eg.  17)  be  a 
!•  then  eaiy  to  adjun  <be  weight  P 
It  the  centre  of  Eiavily  X  of  the  wkt^ 
II  (hall  be  in  tl^  vertical  [V  V]  o<  1 

caiil  11  nova  ^iiUl^Vu  farced 
lual  to  the  weight  of  the  movinff  part 
night  of  the  movinf  part  wouu  reu 

IrictioR  on  the  lover  bcarina  rrmirvHl 
friction  on  the  bearingi  oTlbe  upper 


y  propfirtianal  to  tbe  pi 


Kiahihan 


Ltter  of  Che  fint  Inport* 
M  10  the  eye-end  of  the 
in  the  Pulkovo  leLeimp* 
ig,  16.    Tfieae  pbiforni* 


as 


V  nnflble'gt  eaw  motion  ,, , . 

imated  lor  obaerving  on  object  at  any  azimuth  or  allllud* 
^  e  telcaeope  may  be  directed.  For  the  great  itfnctor 
y  erected  at  FMsdani,  Mc«n  Repiold  arraaged  a  lar^ 
anted  on  a  fntneworic  which  ii  moved  in  aiimmh  by 
1  that  the  obierver  oa  the  platftirni  ib  alwayi  owoiite 
Thia  fiamework  li  provided  with  gufdea  on 
I,  whilK  ptaerving  Iti  horiiontaliiy,  i 

ofintenecIioBolIbe  piriar 


In  the  original  dq«gn  sa[H' 
plied  Tor  the36-in.  teleecope 
of  the  Lick  Obiervatory  at 
Mount  Hamilton,  Call- 
forma,  Grubb  auggetled 
that  the  whole  Boor,  70 
ft.  te  ditDMir,  thould 


elecExic  keya  which 
englueml^iiJuar^"! 


'tL'^^ter''ei^^^'  "Othn  nla 
CDDnecled,  with  keya  at  the  obaerver'a  handa, 
id  peiform  the  quick  motlau  In  ri^t  umuinn 
(An   niualraiLoA  thowing  tbeae 
ot  July  9j>8»«>,  Cnibb-' 


I  XIV  nnpiwerai  juiy  g,  laeo. 
;  floor  "  wu  adopted,  although 

,  ate,  having  been  entmited  10  M^^l 
id.  Ohio,  I^S.A.     It  hai  been  contend 


iglna]  plana  for  the 

rWametTsuatlv 


napBided  by  three  wire  ropei  and 
wen-BKHinted  p&lleya,  require*  an  1 
which  doea  not  eneed  tnal  requi 


iBDfkerate  lUineniion 


and  there  ia  a  freedom 


a  lad 


■      "  '   ■■  worfedTn'lliii  *jy!'  The^tS^  flotJ 


pUtlorm -.  - 

mounting  we  know  of  ia  thai  dcHgncd  by  O.  Cbadwick  fo<  m^  v,i- 
lotia  Tefcacope  of  the  Cape  Observaiory.  An  account  of  it  mill  b« 
found  in  IbeHuIanniull^unfiliiniii/libcCifiiOtiiEfHUn.Thit  floor 
can  be  raised  s(  the  rate  o(  I  It.  per  aeconil  or  a>  ilowfy  aa  the  ob- 
wrver  dnim— whilil  in  all  the  large  platformt  we  have  aeeti  (Pott- 
dan  and  Pari)},  Ihc  rale  ol  ihifl  ii  (edioua  and  time-coniuming. 
Tfc-  tareeft  refracting  leleKOpe  in  active  uie  is  the  Verkei  lele- 
with  nn  Dbkct-elast  of  40-Jn-  diameter  by  Alvnn  Claik  &  Son 
'  idee.  U.S.A..  and  with  a  mounllnc ,  dome  and  rising  floor 
er  &  Siasey  of  Cleveland.  Ohio.  \S3.A.    The  reader  wUI 

on  the  plate,  fig.  IS.  c  '     ha    ■ 


S^iS 


J6S  TEtESCOPE 


VkBNCIl  a  SVUCV 


TeLE8ccii>e 


S<>9 


iHit«iH[»  fcltr  uia  the  dUhulnr.  ■ 

•uaarfiilly  ■dnpHil  by  tCrpnIdi  for -,.,r'.'~ 

»rvb  of  I3'in-  *4iertiirF  And  ll-JS-fl-  iocia.  ted  DA  m  much 
kr  teak  by  Wane-  &  Swuvv  for  uw  Bmcc  tdacofeoT  Jt^in- 
lun  4II1I  gb-iiL  locuL  mid^  for  the  YerkH  OtjMmloty.    Tht 


Vio.  19.— Bniee  TdacojM,  mwk  lor  the  Yerke*  Ob«fvu«y. 


bUKr  ii  ibown  in  fi[.  19.    Sulnlii^  In  Ihii  aiMhad  ol  mouiilloc 

d  Ibe  ovcrbanBioE  uda.     fn  tiie  cue  ^  (be  VfrtDru  tetacope 

S4-ia.  ipcnuR  >ad  ii|-it.  focm]  nwunled  it  the  Cu«  of  Good 
ope  on  Ihii  pUrij  it  hv  been  fouml  ovcrmary  to  ftdd  suppxting 
BUyt  where  neat  rigidity  i*  rcqulndp  And  thu*  to  lacriEce  ontinboui 
ciccum-meridiui  motion  for  nan  between  tbe  lentli  ud  (he 
eievAted  pole. 


important  equatoral  nt  type  D  wu  the  4-fT. 
il_  CuKll   lllrm.  ILA.S..  mvi.    i-t),  iml 


luer  Lord  ECa»e^  36-in.  it[lKl!i«  IdeKOpe  u  Bin-  Cistle  (PUI. 
Jtbiij,  clni.  lU).  .mj  A.  CoiqoiMi's  36-in.  itAecting  teleKope 
mDunlEd  by  ffin  M  Eilili|  (*(«.  Jl-4^..  ilvi.  ir^-lB))- 
In   Lamjl'i  inrtmraenl   (a   reBector  o(  the  Nemntiim  typ^  the 


E  Ibe  NewtDoUn  type)  Ibe  o^eervq-  U  wi 
EOT  the  CTe-Diere.  nnd  the  initniiDedt  h  ueed 
onuncin'i  leleecope  proenn  mmny  hiienuiiui  li 
le  leKel-lriction  by  ioiuinn  <d  the  pc^  un  ii 
K  krrtncemcnte  of  the  gbeervitory  lor  ^ving  n 


for  nflectlnf  tdefcopee.  and  thji  tonn  hai  b 
to-kL  reflector  conn4eted  by  G.  W.  Rhchcy. 
of  Pisbwior  C.  E.  Hale,  for  llie  Mouni  WIIhi 
TiB  '■■ TT-—"  k  iluini  in  tK.  40.  ami  iu  < 


hai  httti  adopted  for 


be  upper  end  of  the  pc4ar  aiii.    Thii  ui>  b 

illvhol  to  cut-iron  uprigliii  bolRd  upon  a  n 

J —     Ti-  1 1.,  ,,„„  ^pj,  leielling  1 

'  polw  aiu  to  be  made 


The  combiaed  ov 


hi<  ftiat  dipe  into  a  tank  filled  wii 

a  contact  with  them.    The  te-in.  lil 

■Aainu  ibe  back  of  the  BJAq  and  1 
dge  Kpport-  The  lelcicape  ii  move 
.    Tbe  driving  clock  n 


brk.lGemW 

in  right  ■acenitan  with 

iiiijuM  belaw 
eicuiy  ao  that 
ficuiY.  lewnnc 
lat  tbe  pivota 


Ibe  poU;"^!* 


,., Nemonian  reflector,  hg-  11  (1).  the  cunKning  nya 

lioai  the  to-ia.  miROr  being  reflected  lothi  Mt  of  the  tube  •h« 
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ininx>r,  which  returns  the  rays  towards  the  centre  of  the  large 
mirror  and  causes  them  to  converge  le«i  rapidly.  They  then 
meet  a  small  plane  mirror  supported  at  the  point  of  intersection 
of  the  polar  and  declination  axes,  whence  tliey  are  reflected  down 
through  the  hollow  polar  axis  as  shown  in  fig.  3,  and  come  to  focus 
on  the  slit  of  the  powerful  spectroscope  that  is  mounted  on  •  pier 
in  the  chamber  oi  constant  temperature  as  shown  in  fig.  30.  In 
this  case  the  equivalent  focal  length  is  150  ft. 

(3)  As  a  Cassegrain  reflector,  for  photographing  the  moon, 
planets  or  very  bright  nebulae  on  a  large  scale,  as  soown  in  fig.'ai  (c>, 
with  an  equivalent  focal  length  of  loo  ft. 

(4)  As  a  Cassegrain  reflector,  for  use  with  a  spectroscope  oioonted 
in  place  of  the  photographic  plate,  fig.  91  (i);  m  this  case  a  convex 
mirror  of  different  curvature  b  employed,  the  equivalent  focus  of 
the  combination  bein?  80  ft. 

Type  £.~In  the  lumpfei  Rtndtis  for  the  year  1883,  vol.  96, 
PP-  7.35-741 1  Loewy  gives  an  account  of  an  instrument  which  he 
caills  an  *^e^uatarial  coud^,"  designed  (1)  to  attain 
greater  stability  and  so  to  measure  larger  angles  than  is 
generally  posablo  with  th^  ordinary  equatorial:  (3)  to 
enable  a  single  aMronomtf  to  point  the  telescope  and 
make  observations  in  any  part  of  ine  sl^  without  changing  his 
position;  (3)  to  abolish  the  usual  etpennve  dome,  and  to  substi- 
tute a  covered  shed  on  wheels  (which  can  be  run  back  at  pleasure), 
leaving  the  telescope  In  the  open  air,  the  observer  alone  being 
sheiteML  These  conditions  are  fulfilled  fai  the  nadser  slMiwn  in 
fig.  33.  E  P  b  the  polar  axb,  rotating  on  bearings  at  E  and  P. 
Tf^Q  object-class  is  atO.  the  eye-piece  at  E.  There  is^a  plane 
mirror  at  Nf,  which  reflects  rays  converging  from  the  object-glass 
to  the  eye-piece  at  E.  A  second  mirror  N,  placed  at  45*  to  the 
optical  axb  of  the  object-glass,  inflects  rays  from  a  star  at  the  pcde: 
but  by  rotating  the  box  which  contains  this  mirror  on  the  axb  of 
Its  supporting  tube  T  a  star  of  any  declination  can  be  observed, 


Fig.  30. 
.by 


of  the  Voivcnllir  of  Cbka«a  Pccaa. 


L»9wy*0 


rotation  of  the  polar  axb  the 


and  by  comhiniog  thb  motioo  with       .       

astronomer  seated  at  E  is  able  to  view  any  object  whatever  in 
vbible  heavens,  except  qrcumpolar  stars  near  lower  trannt.  An 
hour  circle  attached  to  E  P  and  a  declination  circle  attached  to  the 
box  containing  the  mirror  N.  both  of  which  caa  be  read  or  set 
from  £,  complete  the  essentrals  of  the  instrument. 
There  must  be  a  dbrtain  loss  of  light  from  two 
,  \  additional  reflections;  but  that  could  be  tolerated 
''  \  f or  the  sake'  of  other  advantages,  provided  that 
^  ^  the  nurrors  could  be  made  sufitcientl^  perfect 
optical  planes.  By  making  the  mirrors  of 
silvered  glass.  one*fourth  of  their  dbmeter 
in  thickness,  the  Heni^s have  not  only 
succeeded  in  mountmg  them  with  aU 
necessary  rigidity  free  from  flexure 
but  have  given  them  optically 
true  plane  surf  aces,  notwith-*' 
Standing  their  large  dn« 
meters,  vit..  1 1  and  i3'7  in. 
Sir  David  Gill  tested  the 
equatorbl  coudd  on  double 
stars  at  the  Paris  Observa- 
tory in  1884.  and  his  last 
doubts  as  to  the  practical 
value  of  the  instrument 
were  dispelled.  He  has' 
never  seen  more  perfect] 
optical  definition  in  aiiy' 


Fig.  2Xt^Lotmy'i  Coud6 
Equatonal. 


of  the  many  telescopes  he  has  employra,  and  certainly  never 
measured  a  celestial  object  in  such  favourable  conditions  of  physical 
comfort.  The  easy  position  of  the  observer,  the  convenient  position, 
of  the  handles  for  quick  and  slow  motion,  and  the  absolute  rigidity' 
of  the  mounting  leave  little  to  be  desired.     In  a  much  Brgct. 


TEL] 

iastniveot  of  tlw  mate-  type  fubeequently  mouatcsd  at  Faria»  and 
Iq  like  instniments  of  iotermedSate  size  mounted  at  other  French 
observatories,  the  object-glass  is  placed  outside  the  mirror  N»  so 
that  both  the  silvered  mirrors  axe  protected  (lom  exposure  to  the 
outer  air. 

A  modification  of  Loewy's  equatorial  coud£  has  been  suggested 
by  Lind&nann  {Astr.  Nachr.,  no.  3935):  it  consists  in  ]^bcir>g 
both  the  mirrors  of  Locir/'s  "  equatorial  coUd^  "  at  the  top  of  the 

C»lar  axis  instead  of  the  lower  end  of  it.  By  this  arrangement  the 
ng  cross  tube  becomes  unnecessary,  and  neither  the  pier  nor  the 
observatory  obstruct  the  view  of  objects  above  the  horizon  near 
lower  transit  as  is  the  case  in  Lgewy's  fonn.  The  reflected  rays 
pass  down  the  tube  from  the  direction  of  the  elevated  pole  instead 
of  upward  towards  that  oole^  The  observer  is.  'therefore,  at  the 
bottom  of  the  tube  insteaa  of  the  top  and  looks  upward  instead  of 
downward.  The  drawbacks  to  this  plan  are  (i;  the  necessarily 
large  size  of  the  upper  pivot  (viz.  the  diameter  of  the  tube)  and  of 
the  lower  pivot  fwluch  must  be  perforated  by  a  hole  at  least  equal 
in  diameter  to  toe  photographic  field  of  the  telescope),  conditions 
which  involve  very  refined  arrangements  (or  relief  of  friction,  and 
(a)  the  less  comfortable  attitude  of  lookiqg  upward  instead  of  down- 
ward. The  plan,  however,  would  be  a  very  favourable  one  for 
spectroscopic  work  and  for  the  convenient  installation  of  an  under- 
ground room  of  constant  temperature.  The  diiiicultics  of  relief 
friction  could  orobably  be  best  overcome  by  a  hrge  hollow  cylinder 
concentric  witn  the  polar  axis  fixed  near  the  centre  of  gravity  of 
the  whole  instrument  and  floated  iff  mefx:ury,  on  the  plan  adopted, 
ta  the  Mount  Wilson  60-in.  reflector  already  deacribea,  but  in  this 
case  the  floating  cylinder  would  be  below  and  not  above  the  upper 
bearing. 

in  1884  Sir  Howard  Gnibb  {Pka.  TVofu.  R.  Duk,  Soc.,  vol.  iii. 
aeries  a,  pw  61)  propoaed  a  form  of*  equatorial  telet£ope  of  which  aa 
^^  excellent  example  was  erected  at  Cambridge  (Eng).  in 

^**  1898.    The  Instrument  in  some  respects  resembles  the 

^''*'*^  equatorial  coodft.of  I^oewy,  but  instead  of  two  mirrors 
•fMfloiw  ii,^^  j^  ^^y  ^^     ^  bnged  caat-iro«  box,  etrongly 

ribbed  and  opea  on  one  side,  forms  the  oentre  of  the 
polar  axis.  <Jne  pivot  of  the  polar  axis  b  attached  to 
the  lower  end  of  this  box,  and  a  strong  hollow  metal  cone,  terminating 
in  the  other  pivot,  forms  tlie  upper  part  of  the  polar  axis.  The 
declination  ana  passes  through  the  two  oppeaite  sides  of  the  central 
box.  Upon  an  axis  oonoentric  with  the  declination  axis  is  carried 
a  plane  mirror,  which  is  geared  so  aa  alwatya  to  bisect  the  angle 
betweta  the  polar  axis  and  the  optical  axis  of  the  telescope.  If 
thea  the  objective  tube  ia  directed  to  any  star,  the  conveivent 
beam  from  the  object-glaaa  b  received  by  the  plane  mirror  from 
which  it  ia  reflected  upwarda  atong  the  pohir  axis  and  -viiewed 
thraucb  the  hollow  upper  pivot.  Thos,  as  in  the  eauatoriat  coud4, 
the  oMenner  lemains  in  a  fixed  positiort  lookinf(  down  the  polar 
tube  from  abmre.  He  is  provided  «rith  quick  and  slow  motions 
in  right  ascension  and  declination,  which  can  be  operated  from  the 
eye-ead,  and  he  can  work  in  a  doaed  and  comforubly  heated  room. 
A  large  slot  haa  to  be  cut  in  the  cone  which  forms  the  upper  part 
of  the  pohr  axis,  in  order  to  allow  the  tekacope  to  be  pointed  nearer 
to  the  pole  than  would  otherwise  be  possible:  even  so  stars  within 
15*  of  the  pole  cannot  be  observed.  An  illustrated  preliminary 
description  of  the  instrument  b  given  by  Sir  Rdbert  Ball  (Aftm.  Ifot. 
R.AJS.,  lix.  1S2).  The  instrument  haa  a  triple  photo-visual  Tayfor 
object-glass  01  12)  in.  aperture  and  I9*3*ft.  'ocal  length. 

Type  P. — In  all  the  previously  described,  types  of  telescope 
mounting  the  axis  of  the  instrument  is  either  pointed  directly  at 
the  object  or  to  the  pole;  in  the  btter  case  the  rays  from  the  star 
under  observation  are  reflected  along  the  polar  axis  bv  a  mirror 
or  mirrors  attached  to  or  revolving  with,  it.  Equatorials  of  types 
A.  B,  C  and  D  have  the  advantage  of  avoiding  interposed  reflecting 
surfaces,  but  they,  involve  inconveniences  from  the  continual 
motion  of  the  eye-p*iece  and  the  conseouent  necessity  for  providing 
elaborare  observing  stages  or  rising  floors.  In  those  of  type  £ 
the  eye-piece  has  a  fixed  positk>n  and  the  observer  may  even  occupy 
a  room  maintained  at  uniform  temperature,  but  he  must  submit  to 
a  certain  loss  of  light  from  one  or  more  reflecting  surfaces,  and  from 
possible  loss  of  cfefinition  from  optical  imperfection  or  flexure  of 
the  mirror  or  mirrors.  In  all  these  types  the  longer  the  telescope 
and  the  greater  its  diameter  (or  weight)  the  more  massive  must 
be  the  mounting  and  the  greater  the  mechanical  difficulties  both 
in  construction  and  management. 

But  if  it  be  possible  to  mount  a  fixed  telescope  by  which  a  solar 
or  stelbr  image  can  be  formed  within  a  bboratory  we  give  the 
following  advantages: — (t)  There  b  no  mechanical  limit  to  the 
length  01  the  tdocope:  (2)  the  clockwork  and  other  appliances 
to  move  the  mirror,  which  reflects  the  starii^ht  along  the  axis,  are 
much  lighter  and  smaller  than  tl^ose  required  to  move  a  large 
telescope;  (3)  the  observer  remains  in  a  fixed  poaition,  and  8f>ectn>- 
acopes  of  any  weight  can  be  used  on  piers  within  the  bboratory: 
and  (4)  the  angular  value  of  any  linear  distance  on  a  photographic 
ptete  can  be  determined  by  direct  measurement  of  the  distance  of 
the  photographic  pbte  from  the  optical  centre  of  the  object-gbss. 
The  difficulty  b  that  the  automatic  motion  of  a  single  mirror  capable 
of  reflecting  the  lays  of  any  star  contiouously  along  the  axb  of  a 
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owing  to  tiie  variation 
motion. 

Foucault  appears  to  have  been'  the  first  to  appreciate  these 
advantages  and  10  face  the  diflkulty  of  designii^  a  aiderosut 
which,  theoretically  at  least,  fulfib  the  above-mentioned  conditions. 
A  large  siderostat,  constructed  by  Eicbens  after  Foucault's  design, 
was  completed  b  1868— the  year  of  Foucault  s  death.  It  remained 
at  the  Paris  Observatory,  where  ic  was  subsequently  employed  by 
Dcslandres  forsolajr  photography.  The  brgest  refracting  tdncope 
yet  made,  viz.,  that  constructed  by  Cautier  for  the  Paris 
exhibition  of  1900^  was  arranged  on  this  pbn  (type  F). 
the  atars'  laya  being^  reflected  along  the  horizontal  axis  ffaM? 
of  a  telescope  provided  with  vwiud  aad  with  photo-  ^****'' 
graphicr  object-glasses  of  a9-in.  dbmetcr  and  ncariy  200-ft.  focal 
length.  Up  to  1908  neither  the  optbal  qualities  of  the  images 
given  by  the  object-gbasea  and  reflecting  pbne  nor  the  practical 
working  of  the  instrument,  have,  so  far  as  we  kaoa',  been  sub- 
mitted to  any  severe  test,  ft  is,  however,  certain  that  the  Foucault 
siderostat  b  not  capabb,  in  practice,  of  maintaining  the  reflected 
image  in  a  constant  directioa  with  perfect  uniformity  on  account 
of  the  sliding  action  on  the  arm  that  recubtes  the  motion  of  the 
mirror;  stich  an  action  niust,  more  or  less,  take  place  by  jerks. 
There  are  farther  inconveniences  in  the  use  of  such,  a  telescope, 
vu.,  that  the  image  undergoes  a  diurnal  rotation  about  the  axis  of 
the  horizontal  telocope.  ao  that,  unless  the  sensitive  plate  b  also 
rotated  bv  clockwork,  it  b  impossibb  to  obtain  sharp  photographs 
with  any  but  insuntaneoua exposures.  In  the  spectroscopic  observa-. 
tion  of  a  singb  star  with  a  sUt-spectroecope.  thb  rotation  of  the 
image  presents  no  inconvenience,  and  the  irregular  action  of  a 
siderostat  On  Foucault's  pbn  might  t>e  overcome  by  the  following 
arrangement  ?— 

A  B  (fi^.  33)  b  a  polar  axis,  like  that  of  aii  equatorial  telescope, 
rotating  m  twenty-four  hours  by  clockwork.  Ita  tower  extremity 
terminates  in  a  fork  on  which  b 
mounted  a  mirror  C  D,  capabb  of 
turning  about  A, on  an  axis  at  right 
angles  to  A  B,'  the  plane  of  the 
mirror  being  parallel  to  this  btter 
axis.  The  mirror  C  D  b  set  at  such 
an  aMle  aa  to  reflect  rays  from  the 
star  Sin  the  direction  of  the  polar 
axis  to  the  mirror  R  and  thence 
to  the  horizontal  teleaop|)e  T. 

The  mirrors  of  Lindemanh*s 
equatorial  coud4  reflectinjg  light 
downwards  upon  the  mirror  R 
would  fumbh  an  ideal  aderostat 


horizontal 


for  atellar  apectroecopy  in  conjunction 
telescope. 

Codostat.—lf  a  mirror  is  mounted  on  a  truly  adjusted  pobr  axb. 
the  pbne  of  the  mirror  being  parallel  to  that  axis,  the  normal  to 
that  mirror  will  always  be  directed  to  some  point  on  the  celestbl 
equator  through  -whatever  ansle  the  ams  b  turned.  Also,  if  the 
axb  b  made  to  revolve  at  half  the  apparent  diurnal  motion  of  the 
stars,  the  unage  of  the  celestbl  sphere,  vbwed  by  reflection  from 
such  a  mor.-ioE  mirror,  will  appear  at  rest  at  every  point — hence 
the  name  eoacstat  applied  to  the  apparatus.  Thus,  any  fixed 
telescope  directed  towards  the  mirror  of  a  properiy  adjusted  coek>- 
stat  in  oaotioiy  will  show  all  the  surs  in  the  field  of  view  at  rest : 
or.  by  rotating  the  pobr  axb  independently  of  the  clockwork,  the 
observer  can  pass  in  review  all  the  stars  visible  above  the  horizon 
whose  declinations  come  within  the  limits  of  his  original  field  of 
view.  Therefore,  to  observe  stars  of  a  dtflerent  declinarion  it  will 
be  necessary  either  to  "shift  the  direction  of  the  fixed  t^eacope. 
keeping  its  axis  still  pointed  to  the  coelostat  mirror,  or  to  employ 
a  second  mirror  to  reflect  the  rays  from  the  coelostat  mirror  along 
the  axis  of  a  fixed  telescofie.  In  the  latter -case  it  will  be  necessary 
to  provide  means  to  mount  the  coelostat  on  a  carriage  by  which 
it  can  be  moved  east  and  west  without  changing  the  altitude  or 
azimuth  of  its  polar  axis,  and  also  to  shift  the  second  mirror  so  that 
it  mav  receive  all  the  light  from  the  reflected  beam.  Besides  there 
complications  there  is  another  drawback  to  the  use  of  the  coelostat 
for  general  astronomical  work,  viz.,  the  obliquity  of  the  an^Ie  of 
reflection,  which  can  never  be  less  than  that  of  the  declination  of 
the  star,  and  may  be  greater  to  any  extent.  For  these  reasons  the 
coelostat  is  never  likely  to  be  largely  employed  in  general  astrono- 
mical work,  but  It  is  admirably  adapted  for  spectroscopic  and 
bolometric  observations  of  the  sun,  and  for  use  in  eclipse  expedi- 
tions. For  details  of  the  coelostat  applied  to  the  Snow  telescope— 
the  most  perfect  installation  for  spcctroheliograph  and  bolonreter 
work  yet  erected— see  The  Study  o/SuOar  Esoiution  by  Prof.  G.  E. 
Hale.  p.  131 

The  Zenith  Telescope 

The  zenith*  telescope  is  an  instrument  generally  employed  to 
measure  the  difference,  between  two  nearly  equal  and  opposite 
zenith  distances.  !l3  original  use  was  the  determination  of  geo- 
graphical btiiudcs  in  the  field  work  of  geodetic  operations;  m<)re 
recently  it  has  been  extensively'  employed  for  the  determinalioa 
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frhkh  he  has  erected  at  Cambridfe  (Em.)  and  afspBed  to  an  invetti- 
gation  of  the  change  of  latitude  and  a  determination  of  the  constant 
of  refraction.  A  description  oftlie  instrument,  and  aome  prenmlnary 
results  obtainad  by  it,  is  given  by  him  {Mantkfy  Notices  R.A.S., 
fad.  SHh  (D.  Gx.] 

TBUBIA  (mod.  Tdese],  a  town  <d  the  Samnites,  u  m.  N.W. 
fmn  BeDmotmn.  It  poawnn  remains  of  iniis  in  optu 
rditmlaiitm,  of  a  total  length  of  over  a  mile;  two  inscriptions 
of  the  RepuMican  period  record  the  erection  of  toweii.  The 
mnains  of  baths  (Tkerwue  SMmanae)  and  of  an  amphitheatre 
still  C9dst:  andthedty  was  supplied  with  water  by  an  aqueduct 
There  axe  sulphur  4>ihigs  in  the  vicinity,  which  may  have  sup- 
plied the  bathsw 

TBUBULLA,  Gicek  poetess,  a  native  of  Argos,  one  of  the 
so-called  nine  lyric  muses.  According  to  the  traditional  story, 
when  Qeomenes,  king  of  Sparta,  invsded  the  land  of  the 
Argives  in  510  B.C.,  and  slew  all  the  males  capable  of  bearing 
anns,  Tdesilla,  dressed  in  men's  ckrthcs,  put  herself  at  the  head 
of  the  women  and  repelkd  an  attack  upon  the  dty  of  Argos. 
To  commemorate  this  explmt,  a  statue  of  the  poetess,  in  the 
act  of  putting  on  a  helmet,  with  books  lying  at  her  feet,  was 
set  up  In  titt  temi^e  of  Aphrodite  at  Argos.  The  festival 
HTfbnsUca  or  BndymMa,  in  which  men  and  women  exchanged 
clothes,  also  celebnted  the  heroism  of  her  female  compatriots. 
Herodotus  (vi.  76)  does  not  refer  to  the  intervention  of  Tele- 
sQla,  but  mentions  an  onde  wliich  predicted  that  the  female 
should  conquer  the  male,  whence  the  tradition  itself  may  have 
been  derived.  Further,  the  statue  seen  by  Pausanias  may  not 
have  been  intended  for  Teleailla;  it  would  equally  represent 
Aphrodite,  in  her  character  as  wife  of  Ares  and  a  warlike  god- 
dess {tht  books,  however,  seem  out  of  place).  The  Hyhristka^ 
again,  was  most  probably  a  religious  festival  connected  with 
the  worship  of  some  androgynous  divinity.  Of  Tdesilla's 
poems  only  two  .lines  remain,  quoted  by  the  grammarian 
Hephaestion,  apparently  from  a  Parthenion,  or  song  for  a 
chorus  of  mddens. 

See  Pausanias  tl.  30,  8;  Plutarch,  De  Virtut.  Muliemm,  8; 
Clement  of  Alexandria,  Stromata^  iv.  19,  p.  533;  Bergk,  Poetae 
Lyriei  Craeci,  iil ;  and  especially  Macan,  Herodotus  fp.-n.,  L  336 
f  (nL  and  notes. 

TBLBSIO,  BERNARDINO  (1509-1588),  ItaUan  philosopher 
and  natural  scientist,  was  born  of  noble  parentage  at  Cosenza 
near  Naples  in  1509.  He  was  educated  at  Milan  by  his  uncle, 
Antonio,  himself  a  scholar  and  a  poet  of  eminence,  and  after- 
wards at  Rome  and  Padua.  His  studies  included  all  the  wide 
range  of  subjects,  classics,  science  and  philosophy,  "Which  con- 
stituted the  curriculum  of  the  Renaissance  savants.  Thus 
equipped,  he  began  his  attack  upon  the  medieval  Aristotelianism 
which  then  flourished  in  Padua  and  Bologna.  Resigning  to  his 
brother  the  archbishopric  of  Cosenza,  offered  to  him  by  Pope 
Pius  IV.,  he  began  to  fectuie  at  Naples  and  finally  founded  the 
academy  of  Cosenza.  In  1563,  or  perhaps  two  years  later, 
appeared  his  great  work  De  Rerum  Natura,  which  was  followed 
by  a  large  number  of  scientific  and  philosophical  works  of  sub- 
sidiary importance.  The  heterodox  views  which  he  maintained 
aroused  the  anger  of  the  Church  on  behalf  of  its  cherished 
Aristotelianism,  and  a  short  time  after  his  death  his  books 
were  placed  on  the  Index. 

Telesio  was  the  head  of  the  great  South  Italian  movement  which 
protested  against  the  accepted  authority  of  i^stract  reason,  and 
•owed  the  seeds  from  which  sprang  the  scientific  methods  of 
CamponcUa  and  Bruno,  of  Bacon  and  Descartes,  with  their  widely 
divergent  results.  He,  therefore,  abandoned  the  purely  intellectual 
sphere  and  oroposed  an  inquiry  into  the  data  given  by  the  senses, 
from  which  ne  held  that  all  true  knowledge  really  comes.  Instead 
of  postulating  matter  and  form,  he  bases  existence  on  matter  and 
forre.  This  force  has  two  opposing  elements:  heat,  which  expands, 
and  cold,  which  cootracta  These  two  processes  account  for  all  the 
diverse  forms  and  types  of  existence,  while  the  mass  on  which  the 
force  operates  remams  the  same.  The  harmony  of  the  whole  con- 
sists in  this,  that  each  separate  thing  dt-vclops  in  and  for  itself 
in  accordance  with  its  own  nature  while  at  the  same  time  its  motkm 
benefits  the  rest.  The  obvious  defects  of  this  theory.  (1)  that  t)>e 
senses  alone  cannot  apprehend  matter  itself,  (s)  that  it  is  not  dear 
how  the  multiplicity  of  phenomena  could  result  from  these  two 
forces,  and  (3)  that  he  adduced  no  evidence  to  substantiate  the 
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of  these  two  forces,  were  pointed  out  at  the  tiose  by  his 
pupil,  Patrisa  (^ee  article  on  Patrjzzi,  FaANCBSco).  Moreover  his 
theory  of  the  cold  earth  at  rest  and  the  hot  sun  in  motion  was 
doomed  to  diqireof  at  the  hands  of  Copernicus.  At  the  same  time, 
the  theory  was  suflEklently  coherent  to  make  a  great  impression  on 
Italian  thought.  When  Tdesio  went  on  to  ex|3ain  the  relation  of 
mind  and  matter,  he  was  still  more  heterodox.  Material  forces 
are,  by  hypotheas,  capable  of  feeling  j  matter  also  must  have  been 
from  the  first  endowed  with  consoousness.  For  consciousness 
exists,  and  could  not  have  been  developed  out  of  nothing.  Again, 
the  soal  is  influenced  by  material  oonditions;  conseouently  the 
soul  must  have  a  material  existence.  He  further  head  that  all 
knowledge  b  sensation  ("  non  ratione  sed  sensu  ")  and  that  intelli- 
gence is,  therefore,  an  agglomeration  of  isolated  (Uita,  given  by  the 
senses.  He  does  not,  however,  succeed  in  explaining  bow  the  senses 
alone  can  perceive  difference  and  identity.  At  the  end  of  his  scheme, 
probably  in  deference  to  theological  preiodices,  he  added  an  element 
which  was  utteriy  alien,  .namely,  a  higher  impulse,  a  soul  superim- 
posed by  God,  in  virtue  of  which  we  strive  beyond  the  world  of 
sense.  The  whole  system  of  Telesio  shows  lacunae  in  argument, 
and  ignorance  of  essential  facts,  but  at  the  same  time  it  is  a  fore- 
runner of  all  subsequent  empiricism,  scientific  and  philosophical, 
and  noarks  clcariy  the  period  of  tranHiion  from  authority  and  reason 
to  experiment  and  individual  responsibility.  Beside  the  De  Rerum 
Naiura,  he  wrote  De  SomMo,  De  his  quae  in  aere  fiut^^  Do  Merit 
De  Comelis  et  Cirado  Lacleo,  De  usu  respiraiioHis,  &c 

TELBSPHORUS,  bishop  of  Rome  from  about  X26  till  about 
137.    St  Irenaeus  says  that  he  suffered  martyrdom. 

TELFORD,  THOMAS  (1757-1834)1  British  civil  engineer, 
was  the  son  of  a  shepherd,  and  was  bom  at  Westerldrk  in 
Eskdale,  Dumfriesshire,  on  the  9th  of  August  1757.  From, 
early  childhood  he  was  employed  as  a  herd,  occasionally  attend- 
ing the  parish  school  of  Westerkirk,  where  his  quickness  and 
diligence  helped  to  make  up  for  bis  lack  of  opportunity.  On 
being  apprenticed,  at  the  age  of  fifteen,  to  a  stonemason  at 
Langholm,  he  found  leisure  not  only  to  gain  an  acquaintance 
with  Latin,  French  and  German,  but  to  gratify  his  Uteraiy 
tastes  by  a  wide  variety  of  reading.  In  his  early  manhood  he 
was  much  given  to  the  writing  of  verse:  a  poem  of  some  length 
on  Eskdale  appeared  lA  1784  in  the  Podical  Museum ^  puUished 
at  Hawick;  under  the  signature  of  *^  Eskdale  Tam  "  be  con*' 
tribnted  verses  to  Ruddiman's  WeeUy  Magatine;  and  he 
addressed  an  epistle  in  rhsrme  to  Bums,  which  was  published 
in  James  Currie's  Life  of  the  poet.  In  1780  Telford  went  to 
Edinburgh,  where  he  was  employed  in  the  erection  of  houses 
in  the  *'  new  "  town,  and  occupied  much  of  his  spare  time  in 
learning  architectural  drawing.  Proceeding  to  London  two 
yearn  later,  he  found  employment  in  the  erection  of  Somenet 
House.  Having  i^  1784  superintended  the  erection  of  a  house 
for  the  commissioner  at  Portsmouth  dockyard,  he  next  repaired 
the  castle  of  Sir  W.  Pulteney,  member  for  Shrewsbury,  who 
conceived  such  a  high  opinion  of  his  talents  that  he  got  htm 
made  surveyor  of  public  works  for  the  county  of  Salop.  In 
1793  he  was  appointed  engineer  of  the  Ellesmere  canal,  for 
which  he  built  the  Chirk  and  Pont-y-Cysyllte  aqueducts,  and 
this  wotk  established  his  reputation  as  a  canal  engineer.  He 
was  consulted  in  x8o6  by  the  king  of  Sweden  regarding  the 
construction  of  the  G5ta  Canal,  and,  his  plans  having  been 
adopted,  he  visited  the  country  in  1810  to  superintend  sojpe 
of  the  more  important  excavations.  In  the  eariy  years  of  the 
XQth  century  the  question  of  improving  the  communications 
in  the  Highlands  of  Scotland  engaged  the  attention  of  the 
government,  and  Telford  was  commissioned  to  report  on  the 
matter.  In  consequence  of  his  recommendations,  he  was 
appointed  engineer  for  the  Caledonian  Canal,  which  was  begun 
in  1804  and  forms  one  of  the  largest  but  by  no  means  the  most 
useful  of  his  undertakings,  and  also  for  the  construction  •( 
gao  miles  of  roads,  a  great  part  through  very  difficult  country. 
Of  the  numerous  bridges  built  in  this  line  of  roads  mentioD 
may  be  specially  made  of  that  across  the  Tay  at  Dunkeld. 
Subsequently  he  was  employed  on  the  improvement  of  the 
road  between  Carlisle  and  Glasgow,  which  was  tmdextaken 
as  a  result  of  a  parliamentary  inquiry  in  1814,  and  he  was 
then  entrusted  with  the  execudon  of  another  scheme,  of  equal 
magnitude  and  importance  with  that  in  the  Hi^lands  of  Scot- 
land, for  a  system  of  roads  through  the  more  inaccessible  parts 
of  Wales,  which  involved  the  erection  of  the  magnificent 
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luspensioii  bridge  acroas  the  Menat  Strain,  began  in  x8ao,  and 
the  Conway  Bridge,  begun  in  1822.  While  his  fame  rests 
chiefly  on  his  xoad  and  canal  engineering,  and  the  erection 
of  the  nuqiecoiis  bridges  and  aqueducts  which  this  involved, 
he  also  did  good  woric  in  harbour  construction.  The  fisheries 
and  industries  of  Scotland  benefited  by  the  improvements  he 
effected  at  many  oE  the  harbours  on  the  east  coast;  he  con- 
structed the  St  Katherine's  I>ocks,  London  (finished  in  1828); 
and  his  last  piece  of  professional  work  was  a  plan  for  the  im- 
provement of  Dover  harilwur.  Other  achievements  of  his  later 
years  were  the  drainage  of  the  north  level  of  the  eastern  Fen' 
district,  an  area  of  48.000  acres,  and  erection  of  the  Dean 
Bridge,  Edinburghi  and  of  the  Broomielaw  Bridge,  Glasgow. 
He  died  on  the  2nd  of  September  1834  in  London,  and  was 
buried  in  Westminster  Abbey. 

)  TeUord  was  never  married.  For  twenty-one  years  he  lived 
at  the  Salopian  coffee-house,  afterwards  the  Ship  Hotel,  Charing 
Cross,  whence  he  removed  to  24  Abingdon  Street.  He  was  a 
fellow  of  the  Royal  Societies  of  Ix)ndon  and  of  Edinburgh, 
and  was  annually  elected  president  of  the  Institution  of  Civil 
Engineers  from  its  foundation.  He  received  the  Swedish  order 
of  knighthood  of  Gustavus  Vasa. 

See  Telford's  Memoirs,  written  by  Mmadf  and  edited  by  John 
Hickman  (1838) ;  also  Smilca's  laves  of  the  An^fiMMX 

tAuGNT,  CHARLES  DB  (e.  153S'^X57?),  Frendi  soldier 
and  diplomat,  belonged  to  a  respected  Huguenot  family  of 
Rouerque,  and  received  an  excellent  training  in  letters  and 
arms  at  the  house  of  Coligny.  He  was  employed  on  several 
peace  missions;  he  represented  the  Protestants  before  the  long, 
and  was  entrusted  by  Cond6  with  the  presentation  of  his  terms 
to  the  queen-mother  in  1567,  ^nd  in  the  following  year  he 
assisted  at.  the  conference  at'  Ch&lons  and  signed  the  peace  of 
Longjumeao,  which  was  destined  to  be  of  short  dilation.  On 
the  outbreak  of  war,  he  took  part  in  the  aiege  of  Poitiers, 
directed  an  unsucc^ul  attack  an  Nantes;  loio^t  bravely 
under  Coligny  at  Moncontotir,  and  participated  in<  the  negotia- 
tions ending  in  the  treaty  of  Saint-Germain  (8th  of  August 
1570).  In  1571  he  retired  to  La  Rocfaelle  and  married  Louise 
de  Coligny,  but  was  spetdily  recalled  to  Paris  to  serve  on  the. 
bi-^Mutisan  commission  of  adjustment.  Although  he  won  the 
qiecial  favour  ol  Charles  IX.,  be  was  one  of  the  first  victims 
in  the  massacre  of  St  Bartholomew's  Day  (24th  of  August 
1573).  His  remains  were  taken  to  the  Castle  of  Tdigny  in 
1617,  bat  eight  years  later  were  thrown  into  the  river  by  the 
tobop  of  Castres. 

TELL*  WILUAH.  The  story'of  Waiiam.Tell's  skill  In  shoot- 
ing  at  and  striking  the  apple  \riuch  Jiad  been  placed  on  the 
bead  ol  his  little  son  by  order  of  Gessler,  the  tyrannicai  Au^rian 
bailiff  of  Uri,  is  so  closely  bound  vp  with  the  legendary  history 
of  the  oiigiB  of  the  Swiss  Confederation,  that  they  must  be  con- 
sidered t^sether.  Both  appear  first  in  the  15th  century,,  pro- 
bably as  results  of  the  war  for  the  Toggenbucg  inheritance 
(M4$^So)\  foi"  the  intense  hatred  of  Austria,  greatly  inereased 
by  her  support  of  the  claims  of  Ztbrich,  favotued  the  circulation 
of  stories  which  assumed  that  Swiss  freedom  was  of  imjnemorial 
antiquity,  while,  as  the  war  was  largely  a  struggle  between  the 
civic  and  rural  elements  in  the  Confederation,  the  notion  that 
the  (rural)  Schwyzers  were  of  Scandinavian  descent  at  onoe 
sqwrated  them  from  and  raised  them  above  the  German  in- 
habitants of  the  towns.' 

■  Hie  Tell  story  is  first  found  in  a  ballad  the  first  mne  stanzas 
ef  which  (containing  the  story)  were  certaiinly  written  before 
Z474.  There  is  no  mention  made  of  the  namea  of  the  bailiff, 
or  of  his  master,  or  of  the  hat  pland  on  a  pble.  Tell  is  called 
''  thefitA  Confederate,"  and  his  feat  is  treated  as  the  real  and 
only  reason  why  the  Confederation  was  formed  and  the  tyrants 
driven  out  of  the  land..  It  is  probably  to  this  ballad  that 
Melchior  Russ  of  Lucerne  (who  began  bis  Ckr&mck  in  1482) 
refers  when,  in  his  account  (from  Justinger)  of  the  evil  deeds  of 
the  bailiffs  in  the  Forest  districts,  he  excuses  himself  from  giving 
the  story.  He  goes  on  to  narrate  how  Tell,  irritated  by  his 
treatment,  stirred  up  his  friends  against  the  governor,  who 


seized  and  bound  him  and  was  conveying  him  by  boat  to  his 
castle  on  the  lake  of  Lucerne,  when  a  storm  arose,  and  TeQ, 
by  reason  of  his  great  bodily  strength,  was,  after  being  un- 
bound, gi^ren  charge  of  the  rudder  on  his  promise  to  bring  the 
boat  safely  to  land.  He  steers  it  towards  a  shelf  of  rock,  called 
in  Russ's  time  TeU's  Platte,  springs  on  shore,  ahoots  the  baiUff 
dead  with  his  crossbow,  and  goes  back  to  Uri,  where  he  stirs* 
up  the  great  strife  which  ended  in  the  battle  of  Morgaiten.  In 
these  two  accounts,  which  form  the  basis  of  the  Uri  venion  of 
the  origin  of  the  Confederation,  it  is  Tell  and  Tell  only  who  is 
the  actor  and  the  leader.  We  first  hear  of  the  cnwlties  of 
Austrian  bailiffs  in  the  Forest  districts  in  the  Bernese  CkronitU 
of  Conzad  Juatinger  (1420).  No  names  or  details  are  0ven, 
and  the  dates  are  different  in  the  two  recensions  of  the  CMoaicU 
as  "  olden  days  before  Bern  was  founded  "  («.«.  before  1191) 
and  X260. .  Several  details,  but  only  one  name,  are  added  in  the 
DtNohUUaUttRusticUaU  Dialogus  (cap.  33)  of  Felix  Hemmerii, 
a  canon  ol  Ziirich,  who  wrote  it  after  1451  and  before  1454;  in 
this  last  year  he  was  imprisoned  by  the  Schwyzera,  whom  he  bad 
repeatedly  insulted  and  attacked  in  his  books.  According  to 
him  the  men  of  Schwyz  and  of  Unterwalden  were  the  first 
to  rise,  those  of  Uri  following  suit  much  later  But  neither 
Justinger  nor  Hemmerii  makes  any  allusion  to  Tell  or  his  feat.  - 

The  TcU  story  and  the  "  atrocities  "  story  are  hist  found 
combined  in  a  MS.  known  aa  the  While  Bock  of  Samen*  They 
are  contained  in  a  short  chronicle  written  between  1467  «nd 
X476,  probably  abQut  1470,  and  based  on  oral  tradition.  Many 
details  are  given  of  the  oppressions  of  the  bailiffs:  we  hear  of 
Gessler,  of  the'  meeting  of  Stoupacher  of  Schwyz,  Fttrst  of  Uri« 
and  a  man  of  Nidwalden  at  the  RUtli,  -in  fact,  the  usual  ver^on 
of  the  legend,  To  give  an  instance  of  tyranny  in  Uri,  the  author 
tells  us  the  story  of  the  refusal  of  "  der  Thall  "  to  do  revecence 
to  the  hat  placed  on  a  pole,  of  his  feat  of  skill,  and  of  his  shooting 
the  baiUff,  Gessler,  from  behind  a  bush  in  the  "  hollow  way  " 
near  Kdssnacht.  Tell. is  represented  as  being  one  of  those  who' 
swore  at  the  Riltli  to  drive  out  the  oppressors;  but  the  narrative 
of  his  doings  is  merely  one  incident  in  the  general  movement 
which  began  quite  independently  of  him.  The  chronology  is 
very  confused,  but  the  events  are  placed  after  Rudolf's  election 
to  the  empire  in  1273.  This  is  the  only  account  In  which  Tdl 
ik  caUed  "  der  Th&li,"  which  name  he  himself  explains  by  aaying, 
"  If  I  were  sharp  (vniaig)  1  dioold  be  called  something  else  and 
not  der  Tall,"  f.e.  the  simpleton  or  sbw-witted  man.  (It  is 
worthy  of  notice  that  the  same  meaning  is  attributed  to  the 
name  of  Tokko,  the  hero  of  a  similar  legend  in  Gheysmer'is 
abridgment  of  the  Historia  Danica  of  Saxo  Grammaticus^ 
which  may,  somehow,  have  Influenced  tHe  Swiss  version.) 
The  <xily  other  known  instances  of  the  Uri  version  of  the  legend 
relating  to  the  origin  ol  the  Confederation  are  the  Latin  hexa- 
meters of  Glajeanus  (15x5),  in  which  Tell  is  compared  to  Brutua 
as  "  assertor  patriae,  vindex  ultorque  tyrannum,"  and  the 
Urnerspiel  (composed  in  X51X-X2),  a  play  acted  in  Uri,  in  which 
Russ's  version  is  followed,  though,  the  baiUff,  who  is  unnamed, 
but  announces  that  he  has  been  sent  by  Albert  of  Austria,  is 
slain  in  the  "  hollow  way."  Tell  is  the  chief  of  the  RUtli  leaguers, 
and  it  is  his  deed  which  is  the  immediate  occasion  of  the  rising 
against  the  oppressors,  which  is  dated  in  1296.  Mutius  (1540) 
is  the  htest  writer  who,  in  his  description  of  the  origin  of  the 
Confederation,  does  not  mention  TeU  and  his  act.  The  two 
stories  are  now  firmly  bound  together;  the  version  contained 
in  the  White  Booh  is  the  accepted  one,  though  small  additions 
in  names  and  dates  are  often  made. 

The  task  of  filling  up  gaps,  smoothing  away  inconnstendes, 
loupding  off  the  tale,  was  accomplished  by  (^les  Tschudi  iq.v.), 
whose  recension  was  adopted,  with  a*  few  alterations,  by 
Johannes  von  MflUer  in  his  History  of  the  Confederation  (1780); 
In  the  final  recension  of  T^udi's  Chronicle  (1734-36),  which, 
however,  differs  in  many  particulars  from  the  original  draft 
still  preserved  at  Ziirich,  we  are  told  how  Albert  of  Austria, 
with  the  view  of  depriving  the  Forest  lands  of  their  ancient 
freedom,  sent  bailiffs  (among  them  Gessler)  to  Uri  and  Schwyz, 
who .  committed  many  tyraoiucal   acts,   so   that    finally    oa 
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8th  November  S3«7,  at  tlie  KflUi,  Wener  voft  Suitfiadliec  of 
Schwys,  Walter  FOnl  of  Uri»  Amokl  von  Melchthal  in  Unter- 
watdeB,  each  with  ten  canpantoni^  among  whom  was  William 
Tdl,  resolved  on  a  nsucto  aqpel  the  oppreasocsy  which  was  fixed 
for  New  Year's  Day  1^908.  A  lew  dio^  Utter  (November  18) 
the  TcU  iaddent  tthca  pbux  (described  according  to  the  WkiU 
Book  veBion),  and  on  the  apiMnnted  ilate  the  general  rising. 
Tschudi  thns  finally  settled  the  date,  which  had  before  varied 
from  1260  to  1334.  He  utieriy  distorts  the  real  historical 
idations  of  the  Three  Lands,  though  he  brings  in  many  real 
historical  namesy  their  vwnitn  being  made  to  perform  historically 
impoaaibb  acts,  and  introduces  many  small  additions  and 
corrections  into  the  stoiy  as  he  had  received  it.  In  particnbur, 
while  in  his  first  draft  he  apcahs  of  the  baih'ff  as  Grysaler^-the 
usual  name  up  to  his  tim^  aoDBpt  in  the  White  Book  and  in 
StumpfPa  Cknnide  of  x548^'-in  Ida  final  reoeoaami  he  calls  him 
Gesaler,  knowing  that  this  was  a  real  name.  Later  writen 
added  a  few  mere  particu]ais,—that  Tell  lived  at  Bitatgiea  and 
fought  at  Moigazten  (1598),  tlmt  he  was  theseKhJn<Jaw  of  Ffkat 
and  had  two  sons  (eai^  18th  century),  &&  Johannes  van 
Mliller  (1780)  gave  a  vivid  descriptfbn  of  the  oath  at  the.Rtttii 
by  the  throe  (Itil  not  being  counted  in),  and  thcew  T^ckudfs 
vecsian  into  a  literary  fbrm,  adding  one  ev  t«M>  munes  and 
adopting  that  of  Hermann  for  Geaalery  caUing  him  of  *f  Bnmeck.'' 
Sculler's  play  (1804)  gave  the  tale  a  world-wide  Known. 

The  story  was,  on  the  gronnd  of  want  of  evidence,  legarded 
as  suspkioas  by  GuHliman  in  a  private  letter  of  1607,  and 
doubts  were  expressed  by  the  brothers  Iselin  (x7>7  and  X7S4) 
and  by  Voltaire  (1754);  but  it  was  not  till  1760  that  the  legend 
was  definitely  attacked,  on  the  ground  of  its  similarity  to  the 
stoiy  of  Tokko  (see  bek>w$,  in  an  anonymous  pampUet  by 
Freudc&beiger,  »  Bernese  pastor.  This  caused  great  stir;  It 
was  publidy  burnt  by  order  of  the  govcnment  of  Uri,  and  many 
more  oc  less  forged  proofs  and  documents  were  produced  fft 
favour' of  TdL  The  researches  of  J.  E.  Kopp  {Urkundm  tm 
CtickUkH  d.  eiigm9ssiscken  BUndo,  s  psrts,  t%$s  and  i85r,  and 
CtiMchU  der  eidgentssisckut  BUiule,  vol.  iL,  1847),  first  cleaired 
up  the  real  early  history  of  the  league,  and  overthrew  the  legends 
of  the  WkUe  Book  and  TM^udL  Since  then  many  writers  have 
worked  in  the  same  direction,  "^^acher  (1867)  has  carefully 
traced  out  the  successive  steps  in  the  growth  of  the  legend,  and 
Rochhds  (1877)  has  worked  out  the  real  history  of  Gessler  as 
shown  In  authentic  documents.  The  general  re^t  has  been  to 
show  that  a  nvjrthological  marksman  an4  an  impoesible  bailiff 
beariug  the  name  of  a  real  family  have  been  joined  with  con- 
fteed  and  diatotted  reminiscences  of  the  eventa  of  1345-47, 
in  which  the  names  of  many  real  penons  lueVe  been  inser^ 
and  many  unauthenticafed  acts  attributed  to  them.  Th.  voh 
Llebenau  has,  however,  shown  (in  an  article  reprinted  from  the 
KtttkoiiHke  StkweberbHUter  in  the  BoUeUino  Storico  deOa  Stiaera 
ttoliana  for  1899)  that  in  1283  the  Empetor  Rudolf  of  Habsburg 
gave  tfaft  right  of  receiving  the  tolls  for  escort  over  the  St 
Gottbaid  Pass  to  his  sons,  the  dukes  of  Austria.  The  levying 
of  these  tolls  gave  rise  to  various  disputes  between  the  men  cf 
Uri  and  the  baHiifs  of  the  dukes  of  Austria,  and  by  13 10  (if  not 
sheady  in  1309)  the  claim  to  levy  them  was  silently  given  up. 
These  facts  show  (what  could  not  hitherto  be  proved)  that  at 
the  time  when  legend  places  the  rising  of  Uri,  Tell  exploit,  &c., 
the  dukes  of  Austria  really  had  disputes  with  UrL 

The  stoty  of  the  skilful  maricsman  who  succeeds  in  striking 
some  small  object  placed  on  the  bead  of  a  man  or  child  is  very 
widely  spread:  we  find  it  in  Denmark  (Tokko),  Norway  (two 
versions),  Iceland,  Holstein,  on  the  Rhine,  and  in  England 
(William  of  Cloudesley).  How  it  came  to  be  locah'zed  in  Uri  we 
do  not  know;  possibly,  through  the  story  of  the  Scandinavian 
cok>nixation  of  Schwyz,  the  tale  was  fitted  to  some  real  local 
heio. 

The  alleged  proofs  of  the  existence  of  a  real  Wniiam  Tell  in 
Vn  in  the  14th  century  break  down  hopelessly,  (i)  The  entries 
hi  the  parish  registers  ate  forged.  (>)  As  to  the  Tell  chapels — 
(e>  that  in  the  "  hoUow  way  "  near  Kdssn&cht  was  not  known 
to  Mckhior  Russ  and  is  first  mentioned  by  Tschudi  (rs72).  I 


(j)  ThtX  on  Tdl's  Tlstte  is  first  nenlfoned  in  tso4.  Ite  docn* 
ment  which  alleges  that  this  chapel  was  buOt  by  order  of  a 
"  landagemeinde  "  held  in  1388,  at  which  1x4  men  were  present 
who  had  been  peisonally  acquainted  with  Tell,  was  never  heard 
of  till  1759.  The  procession  in  boats  to  the  place  where  the 
chapel  stands  may  be  very  old,  but  is  not  connected  with  Tell 
till  about  1583.  (c)  The  chapel  at  Bilis^en  Is  known  to  have 
been  founded  in  1583.  Other  documents  and  statements  in 
support  of  the  Tell  stoiy  have  even  less  daim  to  credit  It  has 
been  pointed  out  above  that  with  two  exceptions  the  bailiff 
Is  always  caUed  Gryssfer  or  Giteier,  and  it  was  Tschudi  who 
popularised  the  name  of  GeMler,  •  though  Grlssler  occurs  as 
late  as  X765.  Now  Gcssler  is  the  name  of  a  real  family,  the 
histoiy  of  which  from  7950  tO'X5i3  has  been  worked  out  by 
Rochholz,  who  shows  in  detail  that  no  member  ever  played  the 
part  attributed  to  the  bailiff  in  the  legend,  or  could  have  done 
so,  and  that  the  Gesslers  oould  not  have  owned  or  dwelt  at  the 
castle  of  Kgasnacht;  nor  could  they  have  been  called  Von 
Brunedc 

In  the  Umersfid  thenameof  thebaaUfPs  servant  wlio  guainded 
the  hat  on  the  pole  is  given  as  Heinte  VOgdy,  abd  we  know  thai 
Friediich  VQgeli  was  the  naine  of  one  of  the  diief  military 
officers  of  Peter  von  Bagenbach,  who  from  1469  to  1474  ad- 
minlBtefed  for  Charles  the  Bold,  duke  of  Burgundy,  the  lands 
(Ahaee,  ftc.)  pledged  to  him  by  Sigismund  of  Habsburg.  No^ 
Hagenbach  Is  known  to  have  committed  many  cruelties  like 
those  attributed  to  the  bailiffs  in  the  legend,  and  it  has  been 
plausibly  conjectured  that  his  case  has  rttlly  ghren  rise  to  these 
stories,  espedally  when  we  find  that  the  Confederates  had  a 
hand  in  his  capiture  and  execution,  that  in  a  document  of  1358 
Hagenbachs  and  Gesslers  appear  side  by  aide  as  witnesses,  and 
that  the  Hagenbachs  had  frequent  transactiplis  with^the  Hahs- 
burgs  and  their  Vassals. '. 

In  general  see  two  exceUent  works  by  Franz  Helnemann,  Tdt- 
Iconogr^kie^  Lueerne,  1903  (reproductions, -with  text,  of  the  chief 
r^preaentatfena  of  Tell  in  art  from  1507  onwards),  and  Tdt-BMUh 
grapkie  (iiududing  that  of  Schiller's  play),  published  in  1908  At 
Bern. 

Among  the  vast  number  of  books  and  pamphlets  on  the  Tell 
story,  the  two  most  to  ber  recommended  arc  W.  Vtscher,  Die  Sou 
von  der  Befreiung  der  WaldslStU  (Leipzig,  X867),  and  E.  L.  Rocfahob, 
Tell  und  GessleTt^  with  a  volume  of  documents  r2$o-t5t3  (Heilbroaiik 
1877).  Conveuient  summaries  of  the  controversy  will  be  found  in 
any  modern  book  on  Swiss  history,  and  more  particularly  in  G.  von 
Wyss,  ubtr  d.  Gesch.  d.  drei  Ldnder^Uri^  Sckwys,  u.  Untervodldtn 
"-tn.  d*n  Jakren  1313-1315  (ZOrich,  1858) ;  Alf.  Huber,  1>U  WeldsUUU 
his  wrleskM  Bttfindum  ihrerEidgffk»sseiuchafi,imlmmtm  Ankanm 
ubtr  d*e  ipschicMUhe  SuUung  des  WUk.  TeU  (Inqsbruck*  i86i>; 
Albert  Ruliet,  Les  Orteines  di  la  ConSedhxUion  Suisse,  mtoire  M 
Upende  (Geneva,  and  edition,  1869);  and  S.  Baring-Gould,  Curious 
MytMs  tf  tke  MiddU  Ag^St  ch.  v.  (new  edition.  London,  1884). 

The  setting  up  in  1895  in  the  market-place  in  Altdorf  of  a  fine 
Statue  (by  the  Swiss  sculptor  Richard  Kjssling)  of  Tell  and  his  son, 
and  the  opening  in  1899  just  outside  Altdorf  of  a  permanent 
theatre,  wherein  Schiller's  play  is  to  be  represented  every  Sunday 
during  the  summer  months,  show  that  the  popular  belief  in  the 
Tell  legend  is  still  strong,  despite  its  utter  demolition  at  the  hands 
of  a  succes8k>n  of  scientific  Swiss  historians  during  the  xoth 
century.  A.  Gisler  of  Altdorf  (in  his  book.  Die  Tdtjrage,  Beni, 
X895)  has  also  made  an  attempt  to  rehabilitate  it  from  the 
purely  historical  point  of  view.  He  is  well  acquainted  with  all 
the  researches  that  have  been  made,  but  ttin  to  save  Tell's 
refusal  to  do  reverence  to  the  hat,  his  leap  from  the  boat  in  the 
lake,  and  his  slaying  of  the  bailiff  in  the  "  hollow  way."  To 
effect  the  rescue  of  these  incidents,  he  boldly  admits  the  forgeries 
in  the  registers,  abandons  all  the  traditional  dates,  throws  over 
Tschudi's  account,  and  regards  the  shooting  by  TeU  of  the  apple 
from  his  son's  head  as  an  '*  ornamental  addition  "  to  the  tale. 
Save  a  mention  of  the  TeH  chapel  on  **  Tellsplatte  "  m  1504 
(the  first  knoTKfH  before  was  that  by  Tschudi  in  1572),  and  a 
proof  that  the  pilgrimages  to  Bilrglen  and  Steinen  had  nothing 
to  do  with  "  St  Ktimmemiss,"  as  her  images  are  preserved  in 
the  parish  churches  of  those  villages,  whereas  the  pilgrims  go 
to  the  chapels  therein,  he  brings  forward  no  new  evidence.  His 
book  is  a  striking  proof  that  the  popular  TeH  legend  caimot 
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daim  tbe  support  oi  auti«ntic''hlstoiy,  wliQe  hb  attenpt  to 
find  room  for  the  aUtxities  of  the  mcked  bailifit  elsewhere 
than  at  Altdoif  consists  only  in  suggesting  an  intricate  series 
of  possibilities,  none  of  which. are  supported^hy  any.  positive 
evidence- 
In  his  pamphlet  VUTSaienv,  TeU  u7  Stauffackir  (BaMf,  1899) 
August  BenioulU.  and  in  hu  ekborate  GeschtekU  d.  SckmtiM.  P^Uttk 
(vol  i.  Frauenfeld,  1906)  J.  Scholknbcfger.  have  applied  the  same 
sort  of  method,  but  without  attaining  any  greater  dme  oC  hisp 
torical  success.  CW.  A.  B.  C.) 

TELL  RL  AMAIUlAy  the  mune  now  giTen  to  a  collection  of 
rains  and  rpdi  tombs  in  Upper  Egypt  near  the  east  bank  of  the 
KOc,  58  m.  by  river  bek>wAasiut  and  190  Buab6ve  Cairo.  The 
nifns  are  those  of  Ekhaton  (Akfait-Aton),  a  dty  built  c  13^  B.a 
by  Akhenaton  (Amenophis  IV.)  as  the  new  capital  of  his  empiie 
(in  place  of  Thebes)  when  he  abandoned  the  worship  of  Anunon 
and  devoted  himself  to  that. of  Aton,  ic  the  sua  (see  Egypt: 
Hisiary,  §  Ancient),  JShortly  after  the  death  of  Akhenaton  the 
court  returned  to  Thebes,  and  the  dty,  after  an  existence  of 
perhaps  only  jtwenty  years— o<  fifty  years  at  the  utmost— was 
abandoned. ,  Not  having  been  •  inhabited  since,  the  lines  of 
the  streets  and  the  ground-pUms  of  many  buEdings  can  still 
hfii  traced..  The  chief  ruins  are  those  of  the  royal  palace  and 
flC  the  House  of  the  RoUs;  there  are  scanty  remains  of  the  great 
temple.  In  the  palace  are  four  pavements  of  painted  stucco 
work  in  fair  preservation.  They  were  discovered  ia  1891-93 
by  Pxof.  Flinders  Petrie  (see  his  Tetf  <l  Amama,  i894)« '  I&  tltt 
RoUs  House  were  discovered  in  1887  by  the  fdlahin  some  500 
day  tablets  -inscrii>ed  with  cuneiform  characters.  Higr  are 
kttera  and  state  documenta  addressed  to  Amenophis  IV.  and  his 
father,  from  the  kings  of  Babykm,  Asqfiia,  &c,  and  from  the 
Egyptian  governors  in  Syria  and  neigUmuring  districts^  The 
greater  part  of  them  were  purchased  for  the  Berlin  Museum, 
but  a  large  number  were  secured  for.  the  British  Museum. 
Their  contents  proved  ini^uable  for  the  reconstruction  of  the 
history,  social  and  political*  of  Egypt  and  Western  Asia  during 
that  period. 

.-  Hewn  out  of  the  sides  of  the  hiQs  wliich  dose  in  on  the  east  the 
plain  on  Which  Ekhaton  stood  are  two  groups  of  tombs;  one 
group  lies  i§  m,  N.E.,  and  the  other  3  m.  S.  of  the  city.  The 
tombs,  all  of  which  bdong  to  the  time  of  Akhenaton,  are  full  of 
interesting  scenes  in  the  peculiar  style  of  the  period,  accompanied 
by  hymns  to  the  sun  god.  The  most  important  tomb  is,  perhaps, 
that  of  Meri-Ra,  hij^  priest  of  the  sun,  which  has  a  facade 
■eariy  100  ft.  long  and  two  large  chambers.  On  one  of  the  walls 
of  the  main  chamber  is  depicted  the  scene,  now  well  known,  in 
which  a  blind  choir  of  harpists  and  singers  cdebrate  the  arrival 
of  the  court  at  the  temple.  In  the  early  centuries  of  Moslem 
rule  in  Egypt  the  northern  tombs  were  inhabited  by  Copts, 
one  tomb,  that  of  Pa-Nehesi,  being  turned  into  a  churdL .  In  a 
ravine  opening  lAto  the  plain  between  the  north  and  south 
tombs,  and  some  seven  miles  from  the  dty,  !s  a  tomb  supposed 
to  be  that  of  Akhenaton. 

The  tombs  and  the  great  stelae  sculptured  on  the  diffs  which 
mark  the  bounds  of  the  dty  of  Alchet-Aton  have  been  the  object 
of  special  study  by  N.  de  G.  Daviet  on  behalf  of  the  Arehaeok>Kical 
Survey  of  Egypt.  Tbe  remits,  with  numerous  elates  and  plans, 
are  embodied  m  a  series  oC  memoirs,  Rxk  Tombi  tf  ^  Amwna 
(six  parts,  1903-8). 

For  the  tablets  see  TS  H  Amama  TtMets  in  the  British  Museum 
(189a):  C.  BezoM,  Oriental  Diplamaey;  the  transtHerated  text  of 


(1898). 

TCLLER, '  WILHBLK  ABRAHAM'  (1734-1804),  German 
Protestant  divine,  was  bom  at  Ldpzig  on  the  9th  of  January 
1 734.  His  father,  Romanus  Teller  (i 703-1 750),  was  a  pastor  at 
leipzig,  and  afterwards  became  professor  of  theology  in  the 
university.  He  edited  the  earlier  volumes  of  a  Bibetwerk 
(19  vols.,  1749-70)  which  was  designed  as  an  adaptation  for 
German  readers  of  the  exegetical  works  of  Andrew  Wlllet, 
Henry  Ainsworth,  Symon  Patrick,  Matthew  Poole,  Matthew 


Henry  and  otlMrs.    Wilhelm  Abrmhau  studied  philosophy 
and  theology  in  the'  university  of  his  native  town.    Amonjgst 
the  men  whose  influence  midnly  determined  his  theological 
position  and  line  .of  work  was  J.  A.  EraestL    Teller's  writings 
present  rationalism  in  its  coarse  of  dievdopmeat  from  bibliail 
supernaturaUsm  to  the  borders  of  dcisdosl  natuxiUBm.    His 
first  learned  production  was  a  Latin  translation  of  Benjamin 
Kennicott's  DitsertaHm  on  the  Stale  ef  ike  FrinUd  Hebrew  Text 
of  the  Old  Testament  (1756),  which  was  ftdlowed  tbe  next  year  by 
an  essay  in  whkh  he  expounded  his  own  CflticBl  prindptos.    Inr 
1761  he  was  appointed  pastor,  profeasor  of  theology  and  general 
superintendent  &k  the'  university  of  Hdmstedt.    Here  he  par- 
sued  his  exegetical,  tlieological  and  histwical  lesearches,  the 
results  of  whidi  appeared  in  his  iiib^tedl  d<f  dkru«IJdM  GfauftAiff 
(1764).    This  woifc  caused  some  commotion,  as  much  by  the 
novelty  of  its  method  as  by  the  heterodoxy  of  its* matter,  and 
more  by  its  ondssioas  than  by  its  positive  teaching,  thou^ 
everywhere  the  audior  sefcks  to  put  theological  doctrines  in  a 
decidedly  modem  form.  .  In  1767  .Teller,  whose  attitude  liad 
made  his  position,  at  Helmstedt  intolerable,  was  glad  to  accept  ' 
an  invitation  from  the.  Prussian  minister  for  ecrlesiwstiaJ 
afi^airs  to  the  post  of  provost  of  KfiOn,  with  a  seat  in  the  sufneme 
consistory  of  Berlin,    Here  he  found  himseif  in  the  tempauy  of 
the    radonalistic    theologiaAS    of    PnissiamF.   S.   G..  Sack 
(1738-1817),  Jcltajm  Joachim  Spalding  (17x^1804)  and  othen 
•'-and  became  one  of  the  leaden  of  (he  rationaHstie  patty, 
and  one  of  the  chirf  contributors  to  C.  F.  Nioolai's  AUgemeime 
Deutsche  Bibiialheh.    Teller  was  not  long  in  making  use  of  hb 
freer  position  in  Beriin«    In  177a  appeared  the  moat  popular  of  his 
books,  W  drier buch  das  Neuen  Testomentes  tur  JSfklilrung  der  ehrist- 
lichen  Lehre  (6th  ed.,  1805).    The  object  ef  this  work  was  to  recast 
the  language  and  ideas  dt  the  New  Testament  and  give  thdu  the 
f  onn  of  i8th<entury  illuminism.    The  author  maintains  that  the 
.  Graeco-HebrSic  expressions  most  not  be  interpreted  UtenBy, 
but  explained  in  terms  intelligible  to  the  modem  mind.    By  tUs 
lexicon  Teller  had  put  hinudf  amongst  the  most  adyBnoed 
rationalists,  and  his  opponents  charged  him  with  the  desigii 
d  overthrowing  positive  Christianity  altogether.   Jn  1786  the 
author  became  a  member  of  the  Berlin  Academy  of  Sciences. 
The  *'  WaUner  edict "  of  July  9^  1788,  for  the  enfosoemeot  of 
Luthnan  orthodoxy,  and  TeUer^s  numly  action,  as  member  of 
the  conststorial  council,  in  defiance  of  it  (cf.  his  Wohlgemeinti 
Erimnerungen,  2788),  led  the  Prussian  government  to  pass  upon 
him  the  sentence  of  suspension  for  three  months,  with  f orf dtuie 
of  his  stipend    He  was  not,  however,  to  be  moved  by  such 
meansj  and  (1792)  issued  his  work  Die  Religion  der  VeUhom- 
meneren,  an  exposition  of  his  theological  position,  in  which  he 
advocated  at  lepgth  the  idea,  subsequently  often  urged,  of 
"  the  perfectibility  of  Christianity,"~that  is,  of  the  ultimate 
transfommtion  of  Christianity  intoa  scheme  of  simple  mocalityt 
with  a  complete  rejection  of  aU  specifically  Christian  ideas  and 
methods.     This  book   represents   the  culminating  point  of 
German  illuminism,  and  is  separated  by  a  long  process  of 
devdopment  from  the  author's  Lehrbuch.    In  the  same  yesr 
Jbe  published  his  Anleitung  sur  Religion  Hberhampt  und  mm 
AUgemeinen  des  Christenthums  besonders;  Jiif  die  Jugend  hbherer 
und  gebildeter  Sldnde  aUer  Religionsparieien.    Teller  died  on  the 
9th'  oi  December  1804.     Besides  his  contributions  to   the 
Allgemeine  Deutsche  BiUiotheh,  be  edited  a  popuUr  and  piaai« 
cally  useful  MoMzin/ilr  Prediger  (1792-1801). 

Sec  W.  Gass,  Geschtchte  der  prokstantiscken  Dogmatiht  W.  pp.  2q6- 
saa;  P.  Wolff,  art.  in  HerzojS-Hauck,  RealencvklcpSdie  (cd.  1907); 
Heinrich  DOring,  Deutsche  ICanzdredner  des  iSten  und  x^len  Jahrk, 
p.  506  aeq. ;  Edward  Pusey,  Causa  ef  the  Late  Rationakstic  Charatte* 
ef  German  Theology  (1828),  p.  150;  and  d.  the  artide  in  tbe 
AUgcmeine  Deutsche  Biographie. 

TELUCHERRT,  %  seaport  of  British  India',  in  the  Malabar 
district  of  Madras,  between  Cannanore  and  the  French  settle- 
ment  of  Mahe.  Pop.  (1901)  27,883.  It  is  a  healthy  and 
piduresque  town,  bidlt  updU  a  group  of  wooded  hUls  running 
down  to  the  sea,  and  is  protected  by  a  natural  breakwater  of 
rock.  The  town  with  its  suburbs  occupies  about  5  sq.  ro.,  and 
was  at  one  time  defended  by  a  strong  mud  wall    The  old/ocl 
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itfllslaadt  td  thft  north  of  tbe  towB.  The  East  India  Company 
titahlinhfid  a  factory  here  in  1683  for  the  pepper  and  cardamom 
tiade.  For  two  yean  (1780-83)  the  town  ivithatood  a  alege  by 
Ryder's  general,  and-  in  the  sidiaequent  wan  with  Mysore 
TcUicherry  was  the  base  of  operations  for  the  ascent  of  the  Ghats 
fmn  the  west  coasL  The  town  is  a  busy  centre  of  export  trade 
in  coffee,  cooo-nut  iMPoduce,  apices  and  sandal-wood.  The 
Basel  Protestant  missioB  has  a  station  here.  The  municipality 
manages  the  Brennen  college  founded  in.  x86a. 

TELLURIUM  [Symbol  Te,  atomic  weight  127*5  (0*>i6)],  a 
diemical  element,  found  to  a  certain  extent  in  nature  in  the 
uncombined  condition,  but  diiefly  in  combination  with  other 
metals  in  the  form  of  tdlurides,  such;  for  example,  as  sylvanite, 
Uack  teUurium,  -and  tetradymtte.  Small  quantities  are  oc- 
casionally met  with  in  iron  pyrites,  and  hence  tellurium  is  found 
with  sdenlum  in  the  flue  dust,  or  chamber  deposits  of  sulphuric 
add  worics.  Tellurium  was  first  recognised  as  a  distinct  ele- 
ment in  1798  by  M.  H.  Klaproth.  It  may  be  obtdned  by 
heating  teUurium  b&muth  with  sodium  carbonate,  lixiviating 
the  fused  mass  with  water,  filtering,  and  exposbg  the  filtrate 
to  air,  when  the  tellurium  is  gndually  precipitated  as  a  grey 
powder  (J.  J.  Berzelius).  J.  Farbaky  {ZeH.  angew,  Ckem.,  1897, 
p.  11)  extracts  the  element  from  Uad^  tdlnritun  as  follows: — 
The  ore  is  bo3ed  with  concentnted  sulphtsnic  acid,  the  solution 
diluted,  hydrochloric  acid  added  and  the  tellurium  (together 
with  selenium)  precipitated  by  sulphtir  dioxide  and  the  process 
icpeated  when  a  purer  tellurium  b  obtained.*  B.  Brauner 
(KMMif.,  1889,  10,  p.  4x4)  recommends  the  foHowmg  method 
for  the  purificatioa.  Tlie  crude  element  is  treated  with  aqua 
ref^  and  then  evaporated  with  an  excess  of  hydrodiloric  add, 
the  sohitfon  dilated  and  the  tellurium  precipitated  by  a  current 
of  sulphur  dioidde.  The  precipitated  teUurium  is  then  fused 
with  potassium  cjranide,  the  mdt  extracted  with  water  and  the 
dement  predpitated  by  drawing  a  current  of  air  through  the 
adution  and  finafly  distilled  in  a  current  of  hydrogen. 

Tdluriuffl  is  a  brittle  divery-white  dement  of  spedfic  gra^dty 
6-'s7.  It  mdts  at  452*  C.  and  boUs  at  478*  C.  (F.  Krafft,  Ber., 
tQoji  36,  p.  4344).  When  heated  in  a  current  of  hydrogen  it 
sublimes  in  th<  form  of  brilliant  prismatic  crystals.  An  amor- 
phous form  is  obtained  when  teUurium  is  predpitated  from  its 
solutions  by  sulphur  dioxide,  this  variety  having  a  speqfic 
gravity  6*0x5.  When  heated  in  air,  teUurium  bums,  forming 
the  dioxide  TeOf.  The  dement  is  insoluble  In  water,  but 
dissdves  in  concentrated  sulphuric  add  forming  a  deep  red 
tolutioiL 

Like  sulphur  and  adenium.  teUurium  combines  directly  with 
hydrogen  to  form  UUuretUd  hydrogen,  TcHs,  an  extremdy  objection- 
able amenine  and  highly  pouonous  gas,  which  was  firat  prepared 
by  Sir  H.  Davy  in  1810.  It  is  best  obtained  by  decimipoMng 
metalUc  teUurides  with  mineral  adds*  It  is  soluble  in  water,  the 
solution  gradually  decomposing  with  dqporition  of  teUurium:  it 
also  decompoees  on  expOHire  to  light.  It  bums,  and  also,  like 
Mlphuretted  hydrogen,  precipitates  many  metals  from  solutions  of 
their  salts.  It  may  be  hquefted.  the  liqutd  boiKng  at  o*  C,  and  on 
further  cooling,  it  loUdifies,  the  adid  melting  at  -48"  C  Many  teUu- 
rides of  metan  have  been  examined  by  C.  A.  Tibbals  iJotir.  Anut, 
Ckem.  Soc.,  190Q,  31,  p.  903)  who  obtained  the  sodium  and  potassium 
teUurides  by  the  direct  union  of  thdr  component  elements  and 
others  from  these  by  pracipitation.  The  tellurides  of  the  alkaU 
metals  immediately  decompose  oa  exposure  to  air«  with  Ubera* 
tion  of  tdlurium.  Two  chlorides  are  known,  the  dichUride,  TeClf, 
and  the  telrochloride,  TeCli.  They  are  both  obtained  by  pasdng 
chlorine  over  tellurium,  the  product  bang  separated  by  distilla- 
tion (the  tetrachloride  Is  the  less  vdatile).  The  dichloride  is  an 
amorphous,  readily  fusible,  almost  black  soUd.  It  is  decomposed 
by  srater  with  formation  of  tdlurium  and  tellurous  ood: 
3Teat+3H,0-Te+H,TeOa+4Ha.  The  tetrachloride  b  a  white 
crystalline  solid  which  is  formed  by  the  action  of  chlorine  on  the 
<fichloride  or  by  sulphur  chloride  on  the  element.  It  mdts  at 
124*  C.  and  is  exceedtn^y  hygroscopk:.  Water  decomposes  it  with 
formatioo  d  teUurous  add  and  other  products.  It  oonbines 
directly  with  sulphur  trioxide  to  form  a  complex  of  compod- 
tkm  Tea4-2SOs.  The  tetrabromide  dmilariy  gives  TeOBrr^SOa 
(W.  Pkandtl,  ZeH.  anorg.  Ckem.,  T909,  63,  p.  237).  Iodides  are  also 
known. 

Two  oxides  of  the  element  are  defimtely  known,  viz.,  the  ddeecide, 
TeOa.  and  the  trioxide.  TeOa.  whilst  a  monoxide,  TeO.  has  also  bees 
described.    The  dioxide  is  fonacd  by  burning  teUurium  in  air  or 


bv  worming  it.with  nitric  add.  It  Is  a  cokNiriess  crjrstdliDe  soGd 
which  resduy  fuses  to  a  yellow  liquid.  The  trioxide  is  an.  orange* 
oobured  solid  which  is  formed  wl^  tdluric  add  is  strongly  heated* 
TeOmrous  add,  HiTeOi,  is  obtained  when  the  tetrachtoride  is  de- 
composed by  water,  or  on  dissolving  teUurium  in  nitric  add  and 
pounng  the  sdution  into  water.  It  b  a  colourless  solid  and  behaves 
as  a  dibasic  odd.  The  alkaUne  teUurites  are  soluble  in  water.  It 
also  gives  rise  to  super-ocul  sdts,  such  as  KHTeOfHtTeOi: 
KiTcOa-STcOi.  Teilunc  <uid,  HiTe04,  b  obtained  in  the  form  ol 
its  salts  when  teUurium  b  fused  with  potassium  carbonate  and 
nitre,  or  by  the  oxidizing  action  d  chlorine  on  a  tdlurice  in  dkaline 
sdutioo.  The  free  acid  may  be  obtained  by  decomposing  the 
barium  salt  with  sulphuric  odd  and  coooentmting  the  sdution, 
when  a  crystaUine  mass  d  composition  HtTe04*2tlaO  separates. 
It  b  also  formed  when  the  dioxide  is  oxidised  by  hydrogen  per- 
oxide in  caustic  potash  sdution  (A*  Gutbier,  -Zett.  anorg.  Ckem., 
1904,  40,  p.  ate),  and  periiaoe  best  d  aU  by  ooddising  tdlurium 
with  a  mixture  of  nitnc  and  chrooiic  adds.  It  oystaUises  in 
prisms,  which  Ipse  their  water  d  aystallization  at  160*  C  The 
teUurates  d  the  dkaU  metals  are  more  or  less  soluble  in  water, 
those  d  the  other  metab  bdng  very  sparingly  or  almost,  insoluble 
in  water.  Some  teUurates  exist  in  two  forms,  a  colourhns  form 
sduble  in  water  and  adds,  and  a  ydkmr  form  insduble  in  water 
and.adds.  An  oocychloride  d  tdlunum  has  been  described,  but  the 
investigations  d  V.^  Lenher  {Jonr.  Awur,  Ckem.  Soc,  1909,  31, 
p.  20)  seem  to  negative  its  existence. 

A  eondderable  amount  of  work  has  been  done  on  determinirions 
d  the  atomic  weight  d  teUurium,  the  earlier*  results  giving  the 
value  128.  According  to  its  position  in  the  periodic  cuusification 
d  the  elements  one  would  expect  its  atomic  weight  to  be  less  than 
that  of  iodine,  instead  d  approximately  equal,  and  on  thb  account 
many  efforts  have  been  made  to  isolate  another  element  from 
tdlurium  oompounds»  but  none  have  as  yet  been  succesdul.  Recent 
investigations  d  the  atomic  weight  are  due  to  G.  Gsilo  {,Afii.  JL 
Acad.  Zincei,  1005  (iv.^,  14,  j>p.  i.  23, 104),  who,  by  a  determination 
d  the  electrodiemical  equivalent  of  the  element,  arrived  at  the 
value  127*61;  A.  Gutbier  {Ann,,  1905  342,  p.  266)  by  reduction 
d  the  dioxide  obtained  127*6;  Marckwud,  by-  dctennlniiMr  the 
ratio  d  teUuric  add  to  teUurium  dioodde,  obtamed  126*8<5:  H.  B. 
Baker  {Jotar.  Ckem,  Soc„  1907,  91,  p.  18^),  by  determining  the 
ratio  d  teUurium  dioxide  to  oxygen  and  by  analysis  of  teUurium 
tetrabromide.  obmined  I27*te,  aim  V.  Lenher  {Jour.  Amer.  Ckem, 
Soc.,  1900,  ^x.  ph  20),  bv  heating  the  double  sdt,  TeBr4*2KBr, 
first  in  cnlonne  and  finafly  in  a  cuneat  d  hydrochloilc  ackl  to 
convert  it  into  potassium  chloride,  obtained  the  value  X27*59U 
P.  E.  Browning  and  W.  R.  Flint  {Amer.  J.  Sci.,  1900  (iv.^,  28,  p.  347) 
ddm  to  have  separated  two  substances  (of  atomic  weights  126-49 
knd  128*85  resoectivdjr)  from  teUurium,  by  fractional  predpitation 
d  teUurium  chloride  with  water,  but  in  the  optmon  d  H.  B.  Baker 
thb  would  seem  to  point  to  the  fact  that  the  teUurium  used  was 
insufikJentty  purifiea,  since  hb  work  showed  that  there  was  no 
difference  between  the  first  and  last  fractions  (see  Ckem.  Soc.  Ann, 
Rep.,  1909.  6,  fi.  39).  Morckwald  {Ber.,  1903.  3fi,  P-  2662)  showed 
that  dw  Joachimstnd  pitchblende  yidds^  tellurium  and  a  minute 
quantity  of  the  strongly  radioactive  polonium  which  b  predpitated 
by  bbmuth  (see  Radioactivity). 

TBLUOU,  one  of  the  five  great  Dravidian  languages.  -  The 
word  b  probably  derived  from  Trilinga  (*the  three  lingas  of 
Siva),  a  name  for  the  dd  Hindu  kingdom  of  Andhra.  It  was  at 
one  time  called  by  Europeans  **  Gentoo,"  from  a  Portuguese 
word  meaning  Gentile.  The  Tdugu-speaklng  peoples  are 
partly  subjects  of  the  nizam  of  Hyderabad  and  partly  under 
British  rule,  beginning  north  of  Madras  dty  and  extending 
N.W.  to  BeUary,  where  Tdugu  meets  Kanarese,  and  N.E  to 
near  Orissa.  They  are  taUer  and  fairer  than  the  Tamils,  other- 
wise they  are  of  typical  Dravidian  features.  They  are  an  enter- 
prising people,  good  farmers  and  skilful  seamen.  They  formed 
the  greater  part  of  the  early  Madras  or  "  coast  "  army,  whence 
sepoys  even  in  Bengal  were  formerly  caUcd  telingas.  In  190X 
the  number  of  speakers  of  Tdugu  in  all  India  was  nearly  twenty- 
one  millions. 

TBHBU  (AmarTembtt),  popularly  caUed  Tambookies;  one 
of  the  most  powerful  of  Kaffir  tribes,  who  have  gjlven  their  name 
to  Tembuland,  a  division  of  Cape  Colony  which  Ues  south-west 
of  Griqualand  East.  In  Kaffir  genealogy  they  hold  an  honour- 
able position,  being  traditionaUy  descended  from  Tembu,  dder 
brother  of  Xoea,  from  whom  most  "Kaffirs"  ddm  descent 
(see  Katfiss). 

TBHOVOfi  (Gr.  ffficsoT)  rl/iMcy,  to  cut),  the  Greek  term  in 
archaeology  given  to  a  piece  of  land  which  forms  the  enclosure 
of  a  temple,  or  sanctuaiy. 

TBHESVAR,  the  capital  of  the  county  of  Temes,  Hungary. 
x88  m.  S.E.  of  Budapest  by  rail    Fop.  (xooo)  S3-o33-    tt  U<* 
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on  the  aaWgaUe  B^gactoal  aisl  on  the  river  Bi^  and  cootisU 
of  the  inner  town,  formerly  strongly  fortified,  and  ci  four  out- 
lying  suburbs.  Several  parks  have  been  laid  out  on  the  site 
^  the  broad  ^cis  which  formerly  separated  Tcmesv&r  from 
Its  suburbs,  which  are  now  united  with  it  by  broad  avenues, 
Temesv&r  is  the  seat  of  a  Roman  Catholic  and  a  Greek  Orthodox 
bishop.  Amongst  its  principal  buildings  are  the  Roman 
Catholic  cathedral,  built  (i73S-S7)  by  Maria  Theresa;  the 
Greek  Orthodox  cathedral;  a  castle  built  by  Hui^ady.  Janos 
in  i443>  now  used  as. an  arsenal;  the  town  and  coimty  hall, 
the  museum  and  large  barracks.  In  the  principal  square  rises 
a  Gothic  column,  40  ft.  hSgh,  erected  by  the  Emperor  Francis 
Joseph  in  1851  to  commemorate  the  successful  resistance  of 
the  town  to  the  siege  of  107  days  laid  by  the  Hungarian 
revolutionary  army  In  1849.  Temesv&r  is  the  most  important 
centre  of-  commerce  and  industry  of  south  Hungary,  and 
carries  on  a  brisk  trade  in  grain,  flour,  spirits  and  horses.  Its 
industrial  establishments  include  factories  for  tobacco,  doth, 
matches,  leather,  artificial  manure,  besides  breweries  and 
distilleries. 

Temesv&r  is  ath  oid  town,  and  although  destroyed  by  the 
Tatars  in  1243,  it  was  a  populous  place  at  the  beginning  of 
the  X4th  century,  and  was  stron^y  fortified  by  King  Charles 
Robert  of  Anjou,  who  resided  here  several  years.  The  Hunyady 
family  had  also  their  residence  here.  In  15 14  the  peasant  leader, 
Stephan  Dozsa,  was  defeated  by  the  Transylvaman  voivod,  John 
Z&polya,  near  Temesv&r;  a^)tured  and  execated.  Unsuccess* 
fuUy  besieged  by  the  Turks  in  1552,  it  was  captured  by  them 
in  the  following  year  after  a  heroic  resistance.  It  remained  iq 
their  hands  until  17x6,  when  it  was  liberated  by  Prince  Eugene 
of  Savoy.  New  strong  fortifications  were  erected,  and  the 
town  grew  steadily  in  importance,  serving  as  tKe  capital  of  the 
whc^e  Banat.  It  endured  anoth^  siege  in  1849,  when  it  re- 
asted  successfully  the  .attacks  of  a  Hjongarian  revolutionary 
army. 

TBMPB,  VAUB  OF*  the  ancient  name  (i.e.  "deft,"  from  Gr. 
ri/ivety,  to  cut)  of  a  narrow  valley  in  N.  Thessaly,  through  which 
the  river  Peneus  (xaod.  Salambria)  readies  the  sea.  The  valley, 
which  the  Greeks  were  accustomed  to  associate  with  runl 
delights,  is  a  chasm,  doven  in  the  rocks,  the  fable  tells  us,  by 
the  trident  of  Poseidon,  between  Olympus  and  Ossa;  but 
though  it  possesses  every  element  of  the  sublime,  yet  its  features 
are  soft  and  beautiful,  from  the  broad  winding  river,  the 
luxuriant  vegetation,  and  die  glades  that  at  intervals  open  out 
at  the  foot  of  the  cliffs.  It  is  about  four  miles  and  a  half  long, 
and  towards  the  middle  of  the  pass,  where  the  rocks  are  highest, 
the  predpices  in  the  direction  of  Olympus  fall  so  steeply 
as  to  bar  the  passage  on  that  side;  but  those  which  descend 
from  Ossa  are  the  loftiest,  for  they  rise  in  many  places  not  less 
than  1 500  ft.  from  the  valley.  Owing  to  the  length  and  narrow- 
ness of  the  ravine,  it  was  a  position  easily  defended,  but  still  it 
offered  a  practicable  entrance  to  an  invading  force;  a  number 
of  castles  (of  which  the  ruins  still  exist)  were  built  at  different 
times  at  the  strongest  points,  Tempe  was  sacred  ,to  ApolIo| 
to  whom  a  temple  was  erected  on  the  right  bank.  Every  ninth 
year  a  sacred  mission  proceeded  to  the  valley  to  pludc  the  laurel 
for  the  chaplets  for  the  Pythian  grimes.  Owing  to  its  wide- 
spread fame,  the  name  Tempe  was  given  also  to  the  valley  of 
the  Velinus  near  Reate  (Italy)  and  that  of  the  Helorus  in  SicOy. 

TEMPER  (from  Lat.  temperare,  to  mingle  or  compound  in 
due  proportion,  to  qualify,  rule,  regulate,  to  be  moderate, 
formed  from  tempus,  time,  fit  or  due  season),  to  blendj  modify, 
or  qualify  by  mixing,  to  combine  in  due  proportion^  hence  to 
restrain,  calm.  A  specific  application  of  the  word  is  to  the 
bringing  of  steel  or  other  metal  to  a  proper  hardness  ana 
elastidty  (see  Metal  and  Ison  and  Steel).  The  word  is  also 
used  as  a  substantive,  especially  in  the  transferred  sense  of 
disposition  or  frame  of  mind,  generally  with  some  qualifying 
epithet,  but  when  used  absolutely  signitying  a  hasty,  x>assionate 
temper,  or  display  of  such. 

TEMPERA  (the  Italian  term),  .or  Distempek,  a  method  of 
painting  in  which  solid  pigments  are  employed,  mixed  with  a 


water  medivBr*  w  vhick  aone  lUiid  of  gam  01  fiefaitiftaus  slib 
stance  is  dissolved  to  prevent  the  colours  froni .  scaling  off. 
Tempera  is  also  called  in  It^y  fretco  a  ucco,  as  disUnguidied 
from  fresco  Imotu,  or  true  fresco,  painted  on  freshly  laid  patches 
of  stucco.  Various  media  have  been  nsed  for  tempeca  work, 
such  as  the  glutinous  sap  of  the  fig  and  other  trees,  various 
gums  which  are  soluble  in  water,  and  size  made  by  boiling  down 
fish-bones»  parchment  and  animals'  hoofs.  A  mixture  of  egg 
and  vinegar  has  also  been  foi^d  to  make  a  good  medium* 
especially  when  it  is  desirable  to  apply  the  colours  in  consider- 
able body  or  impasio.  For  the  nature  and  history  of  painting. 
in  tempera  and  fresco,  see  Paikhnq. 

TEMPERANCE.  The  word  "temperance,"  which  strictly 
means  moderation,  has  acquired  a  particular  meaning  in  con- 
nexion with  intpxicating  liquor,  and  it  is  here  used  in  that 
limited  sense.  The  "  temperance  question  "  is  the  equivakni 
in  English  of  Vakodisme  and  w4  Ikoholismus  in  French  and  German-, 
speaking  countries  respectively;  it  embraces  all  the  problems 
that  arise  in  connexion  with  the  xise  or  abuse  of  alcoholic  drink. 
This  usage  has  arisen  f^m  the  practice  of  sodcties  formed  for 
the  purpose  of  suppressing  or  reducing  the  consumption  of  such 
liquors,  and  callmg  themsdvcs  Temperance  Sodetles.  Their 
activity  is  often  spoken  of  as  the  Temperance  Moveinent, 
though,  that  term  properly  covers  very  mudi  wider  ground. 

.Historical. — ^Ever  since  .man  in  jsome  distant  age  first  dis- 
covered that  process  of  fermentation  hy  which  sugar  is  converted 
into  alcohol  and  carbonic  acid,  and  experienced  the  intoxicating 
effects  of  the  liquor  so  produced,  there  has  been,  in  a  sense,  a 
temperance  question. .  The  reoords  of  the  ancient  Oriental 
dvilizatiooa  contain  many  references  to  it,  and  from  very 
reqiote  times  efforts  were  made  by  priests,  sages  or  law-giveia 
in  India,  Persia,  China,  Palestine,  Egypt,  Greece  and  Carthage 
to  combat  the  vice  of  drunkenness.  But  the  evil  appears  never 
to  have  been  so  great  or  the  object  o|  so  much  attention  in  tlie 
andent  world  as  in  Western  countries,  and  our  own  erfu  Two 
circumstances  mainly  differentiate  the  modem  problem;  one 
is  the  use  of  distilled  waters  or  spirits  as  a  beverage,  and  the 
other  the  climatic  .conditions  prevailing  in  the  more  northern 
latitudes  which  are  the  home  of  Western  dvHization.  The 
intoxicating  drinks  used  by  the  andents  were  wines  obtained 
from  grapes  or  other  fruits  and  beers  from  various  kinds  of 
grain.  These-products  were  not  confined  to  the  East,  but  were 
known  to  the  ancient  dvilizations  of  Mexico  and  Peru  and  even 
to  primitive  peoples  who  used  the  sugar-cont£uning  juices  and 
other  substances  indigenous  in  their  country.  In  the  time  of 
the  Romans  the  barbarians  in  the  north  of  Europe  used  fermented 
liquors  made  from  honey  (mead),  barley  (oeer)  and  apples 
(dder)  in  place  of  grape-wine.  All  such  drinks  produce  intoxi- 
cation if  taken  in  suiOkient  quantity;  but  their  action  is  so 
much  slower  and  less  violent  than  that  of  distilled  spirits  that 
even  their  abuse  did  not  give  rise  to  any  opposition  that  can 
properly  be  called  a  movement,  and  the  distinction  has  re- 
peatedly formed  the  basis  of  legislation  in  several  countries 
down  to  this  day.  Extremists  now  place  all  alcohol^xmtainfaig 
drinks  under  the  same  ban,  but  fermented  liquors  are  still 
generally  held  to  be  comparatively  innocuous;  nor  can  any  one 
deny  that  there  is  a  difference.  It  is  safe  to  say  that  if  spirits 
had  never  been  discovered  the  history  of  the  question  would 
have  been  entirely  different.  Tlie  distillation  of  essences  from 
various  Substances  seems  to  have  been  known  to  the  ancient$ 
and  to  have  been  carried  on  by  the  Arabians  in  the  dark  agesj 
but  potaUe  spiriu  were  not  known  until  the  13th  century. 
The  distilled  essence  of  wifie  or  aqua  vitae  (brandy)  is  mentioned 
then  as  a  new  discovery  by  Amqldus  de  ViBa  Nova,  a  chemist 
and  physician,  who.  regarded  it,  from  the  chemical  or  medical 
point  of  view,  as  a  divine  product.  It  probably  came  into  use 
very  graduidly,  but  once  the  art  of  distillation  had  been  masteted 
it  was  extended  to  other  alcoholic  substances  in  countries 
where  wme  was  not  grown.  Malt,  from  which  beer  had -been 
made   from   time '  immemorial,   was  naturally   used   for  tha 

<  Hence  it  used  to  be  called  "  water-work  ";  see  Shakespear^' 
Htn.  JV„  part  iL  act  iL  sc.  i. 
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pufpose,  utd  tben  jpn  or  Geneva  spirits  tnd  wUsky  or  osquc- 
bagh  (Irish  for  "  water  of  life  ")  were  added  to  grape  brandy; 
then  came  com  bruidy  in  the  north  and  east  of  Europe,  nun 
from  sugar  canes  in  the  Indies,  potato  f^iit,  and  eventually, 
as  the  process  was  perfected,  rectified  ethyl  alcohol  from  almost 
anything  containing  sugar  or  starch. 

The  concentrated  form  of  akobd,  thus  evolved,  lor  a  long 
time  carried  with  it  the  prestige  of  a  divine  essence  from  the 
middle  ages  when  chemistiy  was  a  mysterious  art  allied  to 
all  sorts  of  superstitions.  It  had  potent  properties  and  was 
held  to  possess  great  virtue.  This  view  is  embodied  in  the 
name  "  water  of  life,"  and  was  at  one  time  universally  held; 
traces  of  It  still  linger  among  the  very  ignorant.  Ardent  q>irit 
teemed  particularly  desirable  to  the  habitants  of  the  cold  and 
damp  regions  of  northern  Europe,  where  the  people  took  to  it 
with  avidity  and  imbibed  it  without  restraint  when  it  became 
cheap  and  accessible.  That  happened  in  England,  as  related 
in  the  article  on  Liquor  Laws,  in  the  early  part  of  the  x8tb 
century;  and  out  of  the  frightful  results  which  followed  theve 
eventually  arose  the  modem  Temperance  Moveknent.  The 
legislature  had  been  busy  with  the  liquor  traffic  for  more  than 
two  centuries  previously,  but  its  task  had  been  the  repression 
of  disorder;  the  thing  was  a  nuisanoe  and  had  to  be  diecked 
in  the  interests  of  public  order.  It  is  significant  that  though 
drunkenness  had  been  prevalent  from  the  earliest  times,  the 
disorder  which  forced  legislative  contxol  did  not  make  its  ap- 
pearance until  after  the  introduction  of  ^»rits;  but  they  were 
not  cheap  enough  to  be  generally  accessible  until  the  home 
manufacture  of  gin  was  encouraged  towards  the  end  of  the  xyth 
century,  and  consequently  their  use  did  not  cause  visible 
demoralization  on  a  large  scale  until  then.  When,  however, 
the  spirit  bars  in  London  put  up  signboards,  as  rdated  by 
Smollett,  inviting  people  to  be  drunk  for  one  penny  "  and 
"  dead  drunk  for  2d.,"  with  "  straw  for  nothing  "  on  which  to 
sleep  off  the  effects,  the  full  significance  of  unlimited  indulgence 
in  spbitA  became  visible.  Speaking  in  the  House  of  Lords  in 
174^  Lord  Lonsdale  said:— 

"  la  every  part  of  this  great  metropolis  whoever  ahaO  pan  along 
the  stieeta  wiU  find  wvetchednesa  atretcfaed  upon  the  pavecneht, 
insensible  and  motionlcas,  aod  onl^riemoved  oy  the  charity  of 
passengers  froai  the  danger  of  being  crushed  by  carriages  or 
trameCed  by  horses  or  strangled  with  mth  io  the  common  sewers. 
. . .  These  liquors  not  only  infatuate  the  mind  but  poison  the 
body ;  they  not  only  fill  our  streets  with  madness  and  our  prisons 
with  crimiaals,^  but  our  hosjNtals  with  cripples^ . « .  Those  women 
who^riot  in  tlus  poisonous  debauchery  are  quickly  disabled  from 
bearing  children,  or  produce  children  diseased  from  their  birth." 

The  latter  part  of  this  quotation  is  particulariy  interesting 
because  it  proves  the  participation  of  women  io  public  drunken* 
ness  at  this  period  and  shows  that  the  physical  ruin  caused  by 
excess  and  its  national  consequences  were  then  for  the  fint  time 
recognized.  It  was  the  first  step  towards  the  inauguration 
of  the  Temperance  Movement  in  the  sense  of  a  spontaneous 
and  conscious  effort  on  the  part  of  the  cooununity  as  distin- 
guished from  the  action  of  authority  responsible*  for  pubhc 
decency.  The  need  was  only  realized  by  degrees.  Intemper- 
ance was  one  of  many  questions  which  we  can  now  see  were 
struggUng  into  existeoce  during  the  latter  haU  of  the  iSth 
centuiy,  to  become  the  subject  matter  of  "  social  refibrm  "  in 
the  19th.  Like  the  majority  of  them  it  was  a  question  of 
bodily  welfare,  of  health.  A  breach  had  been  made  in  th^ 
unthinking  traditional  belief  in  the  virtue  of  alcoholic  liquor 
by  the  experiences  referred  to;  and  medical  thought,  as  soon 
as  it  began  to  busy  itself  ^ith  health  as  distinguished  from 
the  treatment  of  disease,  took  the  matter  up^  In  1804  Dr 
Trotter  of  Edinburgh  published  a  book  on  the  subject^  which 
was  an  expansion  of  his  academic  thesis  written  in  1788^  Dr 
Benjamin  Rush  of  Philadelphia,  a  distinguished  American 
physician  and  politician,  who  had  studied  in  Edinburgh  and 
London,  wrote  a  striking  paper  on  the  same  subject  in  the  same 
year;  and  very  soon  after  this  the  ofganized  Temperance' 
Movement  was  set  on  foot  in  the  United  States,  where  the  habit 
of  spirit-drinking  had  been  transphinted  from  the  British  IsUnds.-. 


TempiratKe  OrtaniidS^H.'^hk  tSeS  a  tenapennce  sodety  was 
founded  at  Saratoga  in  the  state  of  New  York,  and  in  18 13 
the  Massachusetts  Society  for  the  Suppression  of  Intemperance 
made  its  appearance.  These  seem  to  have  been  the  earliest 
oiganiaations,  though  the  device  of  a  pledge  of  abstinence  had 
been  introduced  in  1800.  The  movement  made  rapid  progress 
mainly  under  the  influence  of  the  Churches.  In  i8a6  the 
American  Society  for  the  Promotion  of  Temperance  was 
founded  in  Boston,  and  by  1833  ^ctt  were  6000  local  societies 
-in  several  states  with  more  than  a  million  members.  The 
campaign  was  for  the  most  part  directed  against  the  use  of 
si^ts  only,  and  the  proposal  to  include  aU  idcoholic  drinks  in 
the  pledge  of  abstinence,  though  adopted  by  a  few  societies, 
was  rejected  in  1833  by  the  American  Society,  but  accepted  in 
1636  and  retuned  ever  since. 

In  Eunope  the  earliest  oiganisatlons  were  fotmed  in  Irdand. 
A  temperance  dub  is  said  to  have  been  started  at  Skibbereen 
in  x8i8,  and  others  followed;  but  it  %ras  in  1899  that  the 
organized  movement  began  to  make  effectud  progress  with 
the  formation  of  the  Ulster  Temperance  Sodety.  By  the  end 
of  that  year  there  were  twenty-five  sodetfes  in  Ireland  and  two 
or  three  in  Sodtland.  In  1830  the  movement  spread  to  York* 
shire  and  Lancashire,  and  su|^rted  a  newspaper  called  the 
Temperance  Societies  Record,  according  to  which*  there  were 
then  r27  sodeties  with  23,000  paying  members  and  6o/xx> 
associated  abstainers.  In  183  r  the  British  and  Fordgn  Temper^ 
ance  Society  was  founded  In  London  with,  the  Bishop  of  London 
(Blomfield)  for  president  and  Archbishop  Sumner  for  one  of 
the  vice-presidents.  This  important  sodety,  of  which  Queen 
Victoria  became  patron  on  her  accession  in  1837,  came  to  an 
end  in  1850,  when  the  whole  cause  was  under  an  eclipse.  At 
the  time  it  was  formed  temperance  meant  abstinence  from 
qiirits,  as  at  first  in  the  United  States;  but  very  soon  afterwards 
the  more  drastic  form  of  total  abstinence  began  to  be  urged  in 
the  north  of  England  and  acquired  the  name  of  teetotalism 
from  "  tee-total,"  a  local  intensive  for  "  total."  It  led  to 
strife  in  the  sodeties  and  damaged  the  cause,  which  suffered 
in  public  estimation  from  the  intemperance  of  some  of  its 
advocates.  The  early  promise  of  the  movement  was  not 
fulfilled;  it  ceased  to  grow  after  a  few  years  and  then  declined, 
both  in  the  United  Kingdom  and  in  the  United  States.  The 
most  remarkable  episode  in  the  temperance  campaign  at  this 
period  was  the  mission  of  the  Rev.  Theobald  Mathcw  of  Cork, 
commonly  known  as  Father  Mathew,  the  greatest  of  all  temper^ 
ance  missionaries.  He  travelled  through  Ireland  in  the  years 
1838-41  and  everywhere  exdted  intense  enthusiasm.  People 
fiocked'  to  hear  him  and  took  the  pledge  in  crowds.  In  1841 
the  number  of  abstainers  in  Ireland  was  estimated  to  be  4,647,000, 
which  is  more  than  the  entire  population  to-day.  In  three 
years  the  consumption  of  spirits  fell  from  10,815.000  to 
5,290,000  gallons.  This  was  not  all  due  to  Father  Mathew, 
because  great  depression  and  distress  prevailed  at  the  .same 
time,  but  he  unquestionably  exerdsed  an  extraordinary  in- 
fluence. In  1843  he  went  to  England,  where  he  had  less,  though 
still  great,  success,  and  in  1850  to  America.  He  died  in  1856, 
by  which  time  the  cause  had  fallen  into  a  depressed  state  in 
both  countries.  In  the  United  States  a  flash  of  enthusiasm  of 
a  shnilar  character,  but  on  a  smaller  scale,  known  as  the 
Washingtonian  movement,  had  appeared  about  the  same  time. 
It  was  started  in  Baltimore  by  a  knot  of  reformed  drunkards 
in  1840  and  was  carried  on  by  naeans  of  public  meetings;  many 
societies  were  formed  and  some  half-million  persons  took  the 
pledge,  including  many  reformed  drunkards.  But  the  public 
grew  weary  of  the  agitation  and  enthusiasm  died  down.  The 
decline  of  moral  suasion  and  of  the  societies  was  followed  by  a 
tendency  to  have  recourse  to  compulaon  and  to  secure  by 
legislation  that  abstinence  from  alcoholic  drinks  which  the  public 
would  not  voluntarily  adopt  or  would  not  maintain  when 
adopted.  In  1845  a  law  prohibiting  the  public  sale  of  liquor 
was  passed  in  New  York  State  but  repealed  in  1847;  in  i85r 
state  prohibition  was  adopted  in  Maine  (see  Liqvok  Laws)* 
The  skme  tendency  was  manifested  in  England  by  the  fonnati<}^ 
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ii»  i8ss  of  the  United  Kingdom  ADianoQ  "  to  procure  the  total 
and  immediate  legislative  suppression  of  the  traffic  in  intoa- 
eating  liquon  as  beverages."* 

Since  that  time  the  oiganized  movement  has  embraced  both 
elements,  the  voluntary  and  the  oompulsoiy,  and  has  combined 
the  Inculcation  of  individual  abstinence  with  the  promotion 
of  legislation  for  the  reduction  or  suppression  of  the  traffic. 
Oh  the  whole  the  latter  has  predominated,  particularly  in  the 
United  States,  where  oiganized  agitation  has  for  more  than  half 
a  century  made  temperance  a  political  question  and  has  pro- 
duced the  various  experiments  in  legislation  of  which  an  account 
is  given  in  the  article  on  LiQUOK  Laws.  In  1869  a  National 
Prohibition  Party  was  formed.  In  Great  Britain  the  political 
element  has  been  less  predominant  but  sufficiently  pronounced  to 
form  a  distinguishing  feature  between  the  early  and  more  en- 
thusiastic stage  of  temperance  agitation,  which  after  lasting  some 
twenty  years  suffered  a  reaction,  and  the  later  one,  which  began 
between  x86o  and  1870  and  made  way  more  gradually.  In  addi- 
tion to  combining  the  moral  and  the  political  dements  the 
modem  movement  is  characterized  by  the  following  features : 
(z)  international  oiganization,  (a)  organized  cooperation  of 
women»  (3)  juvenile  temperance,  (4)  teaching  of  temperance 
in  schools  and  elsewhere,  (5)  scientific  study  of  alcohol  and 
inebriety. 

(i)  International  ORanizatlon  appears  to  have  been  started  hy 
the  Order  of  Good  Templan,  a  sodew  of  ab«tainen  formed  in 
.851  at  Utica  in  New  York  Sute.  It  spread  V>ver  the  United 
States  and  Canada,  and  in  1868  was  introduced  into  Great  Britain. 
Some  years  later  it  was  extended  to  Scandinavia,  where  it  is  very 
strong.  Temooance  societies  had  previously  esdsted  in  Norway 
from  1836  ana  in  Sweden  from  1837;  these  seem  to  be  the  earliest 
examples  on  the  continent  of  Europe.  The  Good  Templar  ofiganiza- 
tion  has  spread  to  several  other  European  countries,  tc^  Australasia, 
India,  South  and  West  Africa  ana  South  America.  There  are 
several  other  international  societies,  and  international  consresses 
have  been  held,  the  first  in  1885  at  Antwem.  A  World's  Prohibition 
Conference  was  held  in  London  in  190^.  It  was  attended  by  about 
300  delegates  from  temperance  societies  in  nearly  all  parts  of  the 
world,  and  resulted  in  the  foundation  of  an  International  Prohibition 
Federation,  which  embraces  every  country  in  Europe  with  three 
oc  four  minor  exceptions,  the  United  States,  Mexico,  Ai^entina, 
the  Britbh  self-govcrningpominions,  India,  China,  Japan,  Palestine, 
Tunisia  and  Hawaii.  The  formation  of  this  body  indicates  the 
arowth  of  the  most  uncompromising  form  of  antaeonism  to  the 
liquor  trafiic  Its  object  is  the  total  abolition  of  the  legalized  traffic 
throughout  the  worid. 

(2)  The  organization  of  women,  which  has  also  become  inter- 
national, dates  from  1874,  when  the  National  Women's  Christian 
Temperance  Union  was  founded  at  Oeveland  in  the  United  States. 
In  1907  it  had  branches  in  every  stare  in  the  Union  and  in  about 
10,000  towns  and  villages  with  an  aggresate  memberdiip  of  350,000. 
It  employs  all  means,  educational  and  social  as  well  as  political, 
but  it  has  exercised  gr^t  influence  in  promoting  that  drastic  legis- 
lation which  characterizes  the  United  States.  It  has  also  taken 
up  many  other  questions  relating  to  women,  in  addition  to  temper- 
ance, and  has  adopted  the  badbe  of  a  whire  ribbon.  About  the 
year  1883  Miss  Frances  Willara][  who  had  been  the  moving  spirit 
of  the  Union,  carried  the  organization  of  women  into  other  lands 
and  formed  the  Worfd's  Woman's  Christian  Temperance  Union, 
which  now  possesses  branches  in  some  fifty  countries  with  a  total 
membership  of  half  a  million.  It  has  held  several  conventions  in 
America  and  Europe  and  circulated  a  .pdyglot  petition,  said  to  be 
the  largest  on  record,  which  has  been  presented  to  a  large  number 
of  sovereigns  and  other  heads  of  states.  There  are  several  other 
female  organizations  in  the  -United  Kingdom. 

(3)  The  inclusion  of  children  in  temperance  organization  goes 
back  to  1847,  when  a  society  was  formed  at  Leeds,  in  Yorkshire, 
of  uivenUe  abstainers  who  had  taken  the  pledge;  it  took  the  name 
of  Band  of  Hope.  Thepractice  spread,  and  in  1851  a  Band  of  Hope 
Union  was  formed.  There  are  now  a  number  of  such  unions,  for 
the  United  Kingdom,  Scotland,  Ireland  and  separate  counties  in 
England:  the  Bands  of  Hope  are  said  to  number  13,000  in  alL 
There  are  also  several  other  juvenile  organizations,  some  of  which 
are  branches  of  the  adult  societies.  By  far  the  lareest  is  the  juvenile 
section  of  the  Church  of  Enriand  Temperance  Sxiety,  which  has 
485.888  members  (1910).  ChiMren's  societies  in  the  United  States 
are  usually  called  the  Loyal  Temperance  L^on,  'but  then  are 
some  Bands  of  Hope  alsa  On  the  continent  of  Europe  iuvenile 
organizations  exist  in  several  countries  and  notably  in  Sweden  and 
Bagium  {tociitSs  sc^laires). 

(4)  The  teaching  of  temperance  in  schools,  which  has  become  a 
great  feature  of  the  moral  propaganda,  was  begun  by  private  effort 
in  1852,  when  the  late  Mr  joha  Hopf  inaugurated  a  retular  weekly 


viatation  of  day-schools  in  Edinbui:^  In  187&,  at  toe  invitatioa 
of  the  National  Temperance  League,  the  late  Sir  Benjamin  Richard- 
son wrote  his  Temperanes  Lesson  Bookt  which  wa^  ad<^>ted  by 
many  schods  as  a  primer.  In  1889  school-teadiing  by  travelling 
lecturers  was  taken  up  by  the  United  Kingdom  sand  of  Hope 
Union,  and  the  example  was  followed  by  many  other  societies. 
The  Band  of  Hope  Unions  in  En^nd  ^one  have  spent  oVer  £3000 
a  year  for  the  last  twenty  years  in  itinerant  lectures;  object-lessons 
on  the  nature  and  effects  01  alcoholic  drinks  are  given  to  children  in 
the  higher  standards.  The  Church  of  England  Temperance  Society 
carries  on  similar  work  in  diocesan  schools,  and  examines  the 
children  in  the  subject  of  temperance;  in  1909  it  had  in  use  6000 
lantern  slides  for  lectures,  and  set  7^98  examination  papers.  The 
voluntary  temperance  teaching  having  grown  continuously  and 
become  very  extensive,  has  led  to  action  by  central  education 
authorities.  In  1906  the  Board  of  Education  in  Ireland  made 
"  Hygiene  and  Temperance  "  a  compulsory  subject  in  the  public 
schoma  In  1909  the  Board  of  Education  for  England  Lssued  a 
syllabus  of  tempeiance  teoclung,  the  adoption  of  which  in  demcntary 
schools  is  optional.  In  Scotland  also  courses  of  teaching  in  hygiene 
and  temperance  are  pcrmisiuvc  and  have  been  adoptra  by  many 
local  educational  authorities.  In  the  United  States  compulsory 
teaching  is  of  much  longer  standine  and  more  advanced.     Tm 

?uestioa  was  first  taken  up  by  the  women's  Christian  Temperance 
(nion  (see  above)  in  1879;  it  was  believed  that  by  teaching  the 
physiological  effects  of  alcohol  to  all  children  the  problem  of  in- 
temperance would  be  effectually  "  solved,"  and  a  systematic  political 
campaign  was  planned  and  carried  out  for  the  purpose  of  obtaining 
compuisDry  Icf^slation  to  nve  efifect  to  this  idea.  The  campaign 
was  successful  in  New  Yonc  in  1884,  in  Pennsylvania  in  1885  and 
subsequently  in  other  states.  Laws  have  now  been  passed  in  t\cry 
state  and  territory,  making  anti-alcohol  teaching  part  of  the  curri- 
culum in  the  public  schoora,  and  tobacco  is  usually  included;  The 
manner  of  teaching  has  given  rise  to  much  controvcrvy  and  opposi- 
tion. Temperance  is  taught  in  connexion  with  physiology  and 
hygiene,  but  the  promoters  of  the  movement  innstcd  that  promi- 
nence ^ould  be  given  to  it  and  that  the  text-books  should  be  adapted 
accordingly.  Consequently  a  class  of  text-books  came  into  use  which 
were  offensive  to  men  of  science  and  well-educated  teachers  because, 
they  contained  false  statements  and  absolute  nonsense.  The  effecc 
of  forcing  teachers  to  teach  what  they  knew  to  be  untrue  was  very 
unfortunate,  and  in  some  states  the  laws  have  undergone  revision. 
With  regard  to  other  countries  the  practice  varies  greatly.  School- 
teachii^  is  compulsory  in  Canada,  except  in  Quebec  and  Prince 
Edwara  Island,  where  it  is  permissive;  in  France  since  1902;  in 
Sweden  since  1893,' and  in  Iceland.  It  is  recognized  by  authority 
but  optional  in  Australia,  South  Africa,  some  provinces  of  India, 
Belgium,  Finland,  Denmark,  Norway,  Germany,  Austria-Hungary 
and  Switzerland.  The  movement  in  favour  of  schod-teaching-  iv 
continuously  and  generally  advancing. 

(5)  The  scientific  study  of  the  physiology  and  pathology  of 
alconol  is  a  very  large  subject  in  itself.  As  has  been  shown  awve. 
the  pioneers  of  the  temperance  movement  were  medical  men;  and 
though  the  Churches  soon  became  the  chief  moving  force,  doctore 
have  always  exercised  an  influence,  and  in  more  recent  times  since 
people  learnt  to  bow  down  to  the  name  of  Science  there  has  been 
a  marked  tendency  to  have  recourse  to  scientific  authority  for  argu- 
ments aiid  support,  of  which  the  teaching  of  temperance  as  a  branch 
of  physiology  or  hygiene  is  an  illustration.  At  the  same  time  the 
increasing  interest  taken  in  all  questions  relating  to  health  hasr 
directed  the  attention  of  scientific  investigators  to  this  subject* 
while  advancing  knowledge  of  physiology,  pathology  and  chetmstry> 
in  general  and  unproved  means  of  investi^tion  have  enabled  them 
to  pursue  it  in  various  directions.  Consequently  a  large  amount 
of  research  has  been  devoted  to  alcohol  and  its  effects  both  by 
experimentation  on  animals  and  plants  and  by  observation  of  tfaie 
morbid  cooditions  set  up  in  human  beings  by  exccsave  and  long- 
continued  indulgence  in  alcoholic  drinks.  Another  field  of  inquiry 
which  has  been  actively  worked  is  the  statistical  study  of  drink  Ij^ 
relation  to  rfationality.  occupation,  disease.  insanity|  mortality: 
longevity,  crime,  pauperism  and  other  aq}ects  of 'social  life.  Ir. 
London  there  is  a  society,  consisting  chiefly  of  medical  men,  for  the 
scientific  study  of  inebriety;  it  holds  periodical  meetings  at  which 
papers  are  read  and  discuued.  But  the  subject  is  being  worked  at 
in  every  country,  and  a  vast  mass  of  information  has  been  accu- 
mulate. An  attempt  will  be  made  larer  on  to  summarize  the  more 
important  results  of  this  activity.  There  is  no  doubt  that  it  haa 
exercised  a  strong  influence  on  public  opinion  and  on  the  whole  in 
the  direction  of  temperance.  A  great  change  of  attitude  has  taken 
place  and  is  st3l  going  on.  The  ill-effects  of  excessive  drinkirig. 
especially  of  <fistiiied  spirits,  have  long  been  recognized,  but  the 
tendmcy  now  is  to  question  whether  any  alcohol-cootaining  drinks 
are  of  any  value  at  all  and  to  deny  any  valid  distinction  between 
distilled  and  fermented  liquors.  Kfedical  abstinence  societies  have 
been  formed  in  England,  Germany,  Belgium,  Holland,  Norway, 
Sweden  and  Denmark. 

PnseiU  State  of  tk»  MooematL — ^No  comprehensive  data  are 
available  for  estimating  the  numerical  strength  of  the  temperance 
oigaiuzations  or  the  number  of  abstaioers  at  the  present  time;  but 
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the  AWaiUt  Ye6r  Book' contains  a  directory  of  sodeties,  which  at 
kflot  give  some  idea  of  the  wide  distribution  of  the  movement.  The 
fbllo«ting  summary  figures  are  extracted  from  the  list ;  they  relate 
to  distinct  organizations,  exclusive  of  branches  and  sub-sections, 
having  for  their  object  the  promotion  of  individual  abstinence  or 
of  legislation  :  The  United  Kingdom,  63 ;  Australasia,  1 1 ;  Canada, 
a;  South  Africa.  3;  India,  2;  United  States,  10;  Austria-Hungary, 
%;  Belgium,  a;  Denmark,  "^i  France,  4;  Germany,  la;  Holland.  6; 
Sweden,  6;  Switzerland,  1 1.  The  figures  are  no  doubt  very  imperfect 
and  must  not  be  taken  in  any  way  to  represent  the  relative  strength 
of  temperance  oiiganizations  in  the  several  countries.  The  list 
for  the  United  Kingdom  is  much  more  complete  than  for  the  other 
countries.  The  Auianct  Year  Book  indeed  gives  the  names  of  130 
organisations  in  the  United  Kin^om  connected  in  some  way  with 
temperance  work;  but  these  include  local  branches,  juvenile 
sections,  insurance  companies,  orphanages  and  so  on.  An  attempt 
has  been  made  to  pick  out  the  temperance  societies  as  ordinarily 
understood;  but  some  of  those  included  are  merely  committees 


for  promoting  particular  |Meccs  of  legislation,  and 
hand  bodies  like  the  Salvation  Army  and  the  Church 


on  the  other 
Army  and  the  Church  Army,  which 
do  a  great  deal  of  temperance  work  but  are  not  primarily  and 
principally  enga^^ed  in  it,  have  been  omitted.  Altogether  the  subject 
IS  full  of  contusion  and  not  susceptible  of  exact  statement.  The 
number  of  societies  is  no  guide  to  the  number  of  individuals,  for 
many  persons  belong  to  several  organizations.  There  can  be  littk 
doubt  that  the  organized  movement  is  numerically  strongest  in  the 
United  States  and  next  strongest  in  the  United  Kingdom,  but  no 
reliable  estimates  can  be  made. 

Some  of  the  British  societies  call  for  particular  notice.  The 
two  piindpal  ones  are  the  Church  of  England  Temperance  Society 
and  the  United  Kingdom  Alliance.  The  latter,  founded  in  1853.  is 
the  chief  fighting  political  of^nization,  having  total  prohibition 
of  the  liquor  tranic  for  its  object;  its  income  is  about  £12.000  a 
year.  The  Church  of  England  Temperance  Society  is  much  the 
largest  of  the  British  societies.  It  was  founded  in  1862  and  re- 
constituted in  1873  on  a  dual  basis  of  total  abstinence  and  general 
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15-0 
180 

14-0 

14*0 

31'0 

150 

15-0 

14-3 

9-5 

•  • 

luly. 

a6o 

23-0 

21'0 

17-0 

19*0 

210 

20'0 

22'0 

29-6 

270 

246 

262 

i8-5 

Austria     . 

3*a 

2-4 

3-5 

3« 

3-3 

2-9 

26 

3-3 

33 

40 

40 

40 

3-5 

40 

4-2 

United  States 

0*36 

0*40 

0*27 

0-25 

©•22 

044 

0-23 

030 

0-32 

0-31 

052 

0*40 

044 

0-35. 

•  • 

Canada    . 

C'll 

O'lO 

O'lO 

0'09 

0-09 

0-09 

0-09 

o«o8 

0-09 

0*09 

t^ 

009 

0-09 

010 

O-IO 

Australia 

1*09 

l-pl 

0-95 

i-f4 

1-26 

142 

1-21 

I  00 

074 

1*22 

I'll 

I  48 

1-24 

127 

New  Zealand      .     .     . 

0-I7 

0-17 

0-17 

0-14 

0-13 

014 

015 

015 

0-15 

O'lS 

016 

o-i6 

0-15 

0*14 

0-13 

Beer  in  Gallons. 

United  Kingdom      .     . 

302 

298 

29*6 

29s 
0-67 

296 

30-8 

31-3 

31-8 

32-6 

31-6 

308 

303 
0'89 

397 

288 

277 

Russia      ... 

070 
4-8 

070 

0*62 

084 

092 

0-94 

0-89 

0-97 

0-94 

0-92 

105 

103 

•    • 

Norway   . 

n 

4-6 

4.4 

n 

3-6 

3-9 

4-8 

51 

50 

4-4 

3-9 

31 

2*9 

30 

Sweden    . 

6-8 

7-0 

i8-5 

.  7*3 

9-3 

9-9 

11*0 

12-8 

12-4 

13-3 

I2S 
20-8 

129 

11-6 

•  ■ 

Denmark 

•  ■ 

179 

19*1 

I9'i 

20*2 

20'8 

20'8 

23 'O 

217 

2I-I 

202 

20-5 

20-5 

Germany 

23-2 

237 

239 

'U 

255 

25-5 

271 

273 

275 

27-5 

27-3 

'i:f 

257 

V. 

263 

France     . 

4-8 

5'5 

39-8 

5-3 

51 

5-3 

5-3 

.S-5 

57 

48-2 

8-1 

77 

48-8 

Belgium  . 
Holland 

39-2 

40*0 

403 

43*2 

43-6 

44-4 

45-5 

469 

482 

47- 1 

47-7 

48-2 

1  lvlll«ill\J       • 

Switzerland 

•  • 

iO'6 

■  • 

I  I'D 

•  • 

11-4 

II-2 

•  • 

12-5 

13-9 

•  • 

14-7 

•  • 

i5-4 

•  • 

i5-4 

t4-7 

134 

13-6 

143 

14-3 

•  • 
■  • 

Italy  .      . 

o-i8 

0-13 

012 

O'lO 

O-ll 

O-IO 

O'll 

0-I2 

013 

0-I4 

015 

0'i6 

0-17 

0-20 

0'22 

Austria     .     < 

, 

7-5 

84 

8-8 

90 

9-2 

9-9 

9-9 

9.9 

9.9 

9.9 

9.9 

9-5 

92. 

0-5 

90 

United  States 

ia-6 

'H 

13-8 

12-6 

»3-2 

12A 

3-6 

133 

127 

13*3 

135 

14-6 

15-0 

152 

»5-4 

16-8 

Canada    . 

3-8 

3-5 

3-5 

3-4 

3-5 

3-9 

41 

4-4 

47 

51 

4-8 

50 

5-4 

Australia 

"ri 

10-6 

91 

9*0 

IO-2 

II-O 

11-4 

X17 

II-8 

12-6 

12-4 

124 

11-8 

II-3 

i»-3 

New  Zealand 

7-6 

7-7 

7-4 

7-4 

7-9 

8-3 

8-4 

8-6 

91 

9-4 

9.2 

9-5 

9-5 

9-2 

Spirits  in  Gallons. 

United  Kingdom      •     . 

X-03 

1-03 

0-98 

097 

I-OO 

I -02 

103 

104 

I  09 

III 

109 

1-05 

0-99 

0-95 

0-91 

Russia      .... 

0-89 

0-89 

089 

0-95 

0-92 

0-89 

092 

092 

I-OO 

0-97 

0*92 

6-92 

I  00 

095 

Norway   . 

O-70 

0-62 

0-68 

073 

0-66 

0-44 

042 

0-48 

062 

064 

0-64 

0*64 

062 

0-62 

0-51 

Sweden    . 

1-28 

i'30 

I '30 

1-34 

1-34 

3-86 

1-45 

1-56 

2-60 

1-63 

I  67 

1-65 

»-52 

1-43 

1-34 

1-36 

Denmark 

2  67 

2.79 

a '90 

271 

3.79 

371 

277 

2-58 

3-69 

269 

2-50 

2-44 

242 

Germany 

'•57 

1-67 

1-69 

1-69 

1'63 

I '67 

1-63 

I '63 

1-69 

1-67 

163 

i-6i 

1-54 

1-54 

1-43 

France 

1-68 

1-74 

1-65 

\Ts 

X'55 

1-59 
I  03 

1-63 

179 

1-75 

177 

[M 

124 

1-35 

1-50 

»-37 

Bebrium  . 
Holland   . 

I '87 

1-85 

1-83 

194 

172 

1-63 

163 

l-8o 

I -61 

I'OI 

1*14 

I-IO 

172 

1-72 

1-69 

1-69 

l:S 

1-65 

I -61 

1-58 

t-54 

1-58 

I  56 

1-54 

I  50 

1-50 

1-43 

Switzerland 

I>I9 

I-3I 

1*19 

I -08 

I'I2 

114 

i'«7 

1-12 

I  "06 

0-92 

0-95 

099 

I  01 

•  • 

Italy  .     . 

0-28 

0-29 

0-2I 

0*24 

1-98 

0-19 

0'2t 

ru 

0-2I 

0-22 

0-24 
1-98 

?:|l 

024 
I  98 

025 
198 

0-28 

0-29 

Austria 

1-98 

2-20 

1-98 

1-98 

0-85 

I  •9a 

2 '30 

1-98 

1-98 

United  States 

I  24 

l'27 

1-12 

0'95 
076 

0-84 

0-93 

098 

1*04 

I  09 

1. 13 

1-22 

1-23 

I -2 1 

I  26 

Canada         .     , 

• 

0-74 

0-71 

0-76 

0-69 

065 

075 

x)-56 

0-69 

071 

076 

080 

0-83 

0-95 
0'87 

094 

Australia       •     1     1     • 

113 

097 

0-68 

075 

073 

082 

078 

079 

0-83 

0-89 

0-97 

084 

079 

096 

New  Zealand     1    1     • 

0-70 

071 

070 

065 

063 

064 

0-66 

0-66 

069 

072 

076 

075 

075 

076 

073 
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it!  abjccli  in  {l)  ihi  pmnotio 
ftfOTRuijon  of  the  iRUmpcratc ;  C 

the  moral  arid  Ihc  legi&ljlive  spherH.  but  the  foTR 
pbce;  And  IhiB  wa^  «n|Lhujud  in  1909  by  the  iuu 

hibiiion,  and  paniculvly  Kduetion  of  licencct  and  p 
[lubljcaiion  drpanment  and  educatiiuul  courtcst  pol 

wiu-ka  locally  thrauEh  ^6  dioceun  bnuhcs,  of  whkh 
wpqndifuii  in  1909  wit  £t 1. 3} J,  cull'-' '  ■■■- 

IlhajChuiih  IcnpnaDi: =- 

vini  ofiany  tEinp^n 


u  found  that  mombert  rrcquentfv  Eo  on  10  lake  rKe  full  ^^ue.  Tho 
total  mcmbenhip  of  the  ChurcV  of  En^Iind  Tempetann  Society 
in  1909  wa>  636.IJ3.  thus  dutiibulol  :--Gcneral  KClKin,  3S-901 S  total 
absliiaerh  1 14444:  juvenile  meniben,  4S;e^.  The  enormoiii 
number  of  juvenile  membcTiUnenificani.  The numencBl »trcn^h 
of  the  temperance  societict  in  gcneiaL  whirh  u  often  greatly  tX' 
a^gniUbd,  taut  \o  be  Largely  piadir  upby  the  juvenile  continnnti, 
w  far  as  information  ig  available.  Oihor  noEewonhy  Hnliah 
""e  the  Ri^al  Anny  TeJnpefflr-"  ■—-:-- —  — '  ->— 
al  Tempennce  Society.    The  b 


cuiarly  valuable,  andit  ii  fttronglv  suppoitn]  l^  the  Icing  and  many 
oKoen  oF  the  greatcu  diuinctioo.  Very  iiiiking  fcfulli  have  been 
obtained  ia  the  armv.    Tiranly-livt  per  cent  of  the  Home  Forcet 


TEMPERANCE 

Llcoholic  beve 


the  BT«at  ma jaiity  are  penny  monthly  ntagaaino,  but  three  focictii 
conduct  weeUy  ioumali— namely,  die  Church  ol  England  Tempe 
ance  Sariei»  irtrnprnnia  ammidrj.  United  Kingdom  Alliam 
lAllicKT  Htwi)  and  the  luiemuional  Order  of  Good  Templa 
(Good    rimpiari'    Wolclmard).     Several   NoBconfomiiM  church. 

a.^tl^li\ir1S%'lhek«inulo(  the  Salvation  Army,  for  olh, 
(«iiBtriet  the  number  of  loutnali  U  given  tt  follo>«i — AnitralaM 
10  (oae  mflily).  Canada.  7  (3  iKikTy)i  Indit,  y.  Smith  Aliica, , 
U.S-A-iJ  (J  weeHyl:  Austria,  iiBe^um,l;Dtnniaik,tjFiance.: 
Cermany,  8;  Holland. i;  Italy.  I!  Norway.!;  Ruuia.  i : Sweden. ; 
Switiertand.  3.   Thelislisnodoubt  imperfnt.   In  the  United  Stat 


There  are  probably  hundiedi  ol  (em 
igiKitt  the  abuse  ani  tvai  the  uie 

dewribed  is  a  Vrv  inmHtinv  fflati 

naieotcivniat 


doiibl  been  largely  in 


„„j^._....._-,j5:S 

itf«ii>d'tDbe°bewtvritrdiRlc  ' 


iial  In 


Ig  the  u 


li«lilatIon  described  in  the  tnicle  on  UguoR  Laws,  paniculady 
In  the  United  Stata.  the  United  Kingdom  and  Scandinavia;  and 
these  laws  are  in  a  lenie  raulls.    Ardent  advocaw  of  legisliition. 

adoption  by  this  c 


of  legislatio 

[ion.    Thofe  who  deniand  prohibition  rtgar 

K>re  moderate  reformers  view  the  reductia 
icilic.nout«  in  tne  same  light.    Facts  of  this  kittd  can  be  si 

c  law  or  tlte  number  of  houses,  but  the  habiu  of  the  fa 
id  what  me  want  to  know  is  the  eHect  on  them  of  legidalio 
umicaiian.  moral  persuasion  and  the  other  influences  that  a 
IP  tbe  Tempentnce  Movement.  To  this  (lueulo 
■      ■      .    Thercis  '^    '    ' 


S'veiL    There  is  a  good  deal  of  infi 

■•  ""intnei  valid  data  arc  lacking  to  sho«  whether 
increased  or  diminished.    The  fullest  (latiilical 

Cmnn^Klii  of  DriM. 

/i..<niolk»io(  iln/ijJiti.— !n  1906  a  return  »at  pobliihed  by  the 

'British  Board  of  Trade  giving  Ih*  pnductioa  and  eauumptiDn  ol 


by  th 


bevoaia  in  di(«i*M  eMBtriM  l<t  At  yaan  Ou-tfc^ 

:  on  p  jSi  is  campilcd  from  it.    Inlormation  is  aba  giMa 
turns  lor  Spain,  Ponugal.  the  Balkan  Suiei  and  Ssuik 
lit  ii  is  very  imperfect  aod  has  iherefoce  been  onitcecL 
^ly  considerable  movement  during  the  15  yeaia  ctnved 


Sweden.  DeBmait, 
United  Stales,  Cana 

'n  the  uISi"  ^"^ 
the  United  Ki 


Mie  in  the  lol  lowing  en 
B,  Belgium.  Swiianlam 


Italy,  / 


Zcaiand.  Th*  rise  is  nolably 
■ana.  L'niiod  Stiitos  and  Canada; 
«■  paniculwly  ueady  since  i8g( 
d  New  Zealaiid.  Eueplions  an 
the  United  Kinedom  aikd  Norway,  In  both  of  whidi  Ibe  consuatptioo 
has  fallen  laiWTy  and  sieadily  since  IB99.  In  Ccnnaiiy  it  hat  hiss 
fallen  samcwhai  sinrc  1900.  but  not  so  steadily,  and  over  Ibe  whole 
period  iibas  riiea  in  that  eauntiy.     '•  " ■'•'-  — • 

iiganiSuS^  TThTurili    ■  ""    ^ 


?.'•«■ 


.mpt«nof.p 


It  the  RE 


of  [he 

:  lioLor.'^ES 
is  firjpcly  con. 


locce  01  popular  laste.     IH  inctease  in  beer  >>"  nm  h. 
panied  by  a  correspoiuling  reduction  of  other  1 
might  be  leli  out  of  aixouat  in  Ibis  eenaexi 

Fnnce.tiaVai^'si(ii^l!rnd.oula"t"e<unlmie'n'ni^raT^''i^ 
coniumpcirKlisvcryirTegubTand  dependent  mainly  on  the  abundance 
of  Ibe  crop.  But  (he  tendency  «f  wine  has  also  been  to  rise^  it  has 
risen  in  Fiance.  BdgiuB.  Italy.  Austria,  the  United  Sutt*  and 
Auslnlia.   WithR^rdtaspiriis,  the  only  general  movefnenl  b  tlut 

which  eattnds  over  the  whole  period  and  went  on  when  spsriU  *«i« 

1900  arc  ofltred  by  tbe  United  State*  and  Canada,  and  10  a  lea* 
extent  by  Ruuia,  Italy  and  Noiwgy.  Tbe  only  country  in  *hkk 
all  classes  of  drink  have  sieadUy  faUea  Is  the  Utiiled  Kh«ik^-  ••>>■ 
■■""ular  fact  will  be  discussed  presently,  bill  its  peculiarily  eh 


SJ 


9'69 
6'M 

it 

ts. 


ts 
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vUch  every  ptnofi  cacepi  iitf«ntk  tilcct  a  miiunt  «|ii«iitity  of  drink 
at  every  ncu  every  day  will  have  a  far  lai^ger  coiwumptiott  pet  head 
and  yet  may  be  far  more  temperate  than  one  in  which  a  large  pro- 
portion of  the  population  takes  none  at  alt  and  the  drinxing  is 
concentrated  in  regard  to  both  time  and  person.  The  Portuguese 
and  ^janiardsk  for  instance,  are  more  temperate  than  any  of  the 
nations  below  them  on  die  list ;  dmnkenness-is  never  seen  in  Portugal 
and  in  the  south  of  Spain  (the  bishop  of  Birmingham  has  publicly 
borne  lestimonv  to  the  sobriety  even  of  such  a  large  seaport  as 
Barcelona).  Tne  aggregate  consumption  is  brought  up  to  a  com- 
paratively high  level  by  the  national  practice  01  drinking  a  little 
wine  freely  diluted  with  water,  a  b^-erage  which  contains  less 
alcohc4  than  many  "  temperance "  drinks.  In  like  manner  the 
French  and  Italians,  whose  nigh  place  is  due-  to  wine,  are  more  sober 
than  most  of  the  nations  ran^  belo^w  them.  The  writer  has  made 
extensive  inquiries  on  this  head  in  Francev  There  b  drunkenness, 
to  which  Zola's  VAssommoir  bears  testimony/  but  outside  Paris 
and  the  seaports  it  is  rare,  ^roployera  of  labour  in  all  the  principal 
industrial  centres,  including  the  mming  districts  of  the  north,  agree 
on  this  point.  The  very  high  positioa  of  Belgium  is  mainlv  due  to  a 
prodigious  consumptioa  of  beer,  which  is  txfAaineA  by  tne  general 
practice  of  giving  it  to  children.  On  the  other  hand,  drunkenness 
IS  exceedin^yr  prevalent  in  Russia,  which  is  near  the  bottom  of 
the  list,  and  is  due  to  the  consumption  of  vodka.  The  compara- 
tively small  amount  per  head  put  down  in  the  returns  may.  if  it  is 
correct,  be  explained  by  the  very  large  proportion  of  children  in 
the  popvktion.  The  opposite  condition  m  illustrated  by  'Western 
Austrafia,  which  has  a  consumptionpcr  head  ncariy  tnrice  that 
of  any  other  Australian  pro\'incc.  Tneee.  instances  will  show  the 
conditions  that  must  be  taken  hi  to  account  in  making  international 
compaijisons  and  the  fallacy  of  measuring  national  sobriety  by 
consumption  per  head.  •.  ' 

Consumption  in  United  Kingdom. — Statistics  of  consumption 
for  a  longer  period  of  time  than  that  covered- bv  the  table ^vcn 
above  are  available  for  the  United  Kingdom,-  tne  United  States 
and  Scandinavia,  and  they  are  of  particular  interest  because  these 
are  the  countries  in  which  the  Temperance  Movement  has  been  most 
active  and  productive  of  most  legislation.-  The  United  Kingdom 
is  distinguished  by  being  the  only  countrv  in  the  list  which  shows- 
a  distiact  fall  in  the  consumption  of  all  three  kinds  of  liquof  since 
1899.  To  estimate  the  significance  ttf  this  interesting  fact  it  must 
be  pladed  in  historical  perspective.  The  following  table,  coifipiled 
from  tie  official  returns,  gives  the  annual  average  consumption  per 
head  in  decettnial  pericjds  from  1831  to  iSeo,  and  subse<}uently  for 
each  year  to  1909.  No  continuous  recora  of  beer  was  kept  until 
after  1I56W 

United  Kingdom: 
Average  Annuel  Consumption  per  head  in  Gallons, 


Year. 


1831-40 
1841-50 
1851-60 
1861-70 
1871-80 
1881-90 

1891  . 

1892  . 
i«*5    ^ 

1894  . 

1895  . 

1896  . 

1897  . 

1898  . 

1899  . 

1900  . 
1901 
1903  . 

1903  . 

1904  ' 

1905  . 

1906  . 

1907  • 

1908  . 

1909  . 


Wine. 


0-36 

0-33 

0-23 
0*43 

051 
038 

039 
038 
0-36 

0-35 
0-37 
040 
o>40 
o->4i 
0-41 
0*43 
0-36 

0-35 
0-37 
0-31 
0*37 

0-37 
0-38 
0-27 
035 


Beer. 


»3-5 
27-5 
3«-5 
37-7 
30-1 

397 
29-5 
29-4 
a9-6 
30-8 
3^4 
3I-9 
32-7 
33*3 

30-0 
30-3 
ao-5 
3814 

37-9 
27-fi 
•27'6 
36-4 


Spirits. 


Ill 

0-94 
i«oi 
094 
I  17 
0-99 
I  03 

I  03 
0-98 
0*96 
l-oo 
I -03 
1-03 
104 
&08 
1-|8 
I'lO 
I -01 

1-03 
0-99 
0-93 
0-91 
0-91 
0'9o 
087 


It  will  be  observed  that  the  consumption  has  oscillated  up  and 
down  during  the  whole  period  of  79  yrars.  Nforc  spirits  were  drunk 
m  1831-40  than  in  the  three  foTlo^'ing  decades,  and  more  wine 
than  m  the  two  following  decades.  The  decennial  period  of  greatest 
consumption  was  1871-80;  and  the  highest  points  reached  wer?: 
wine,  ojj6  gal.  in  1876;  beer,  34*0 gals,  in  1874;  spirits,  i'29  gals,  in 
1875.  Since  then  the  consumption  has  always  been  lower,  though 
irith  fluctuations.  The  up  and  down  movement  is  always  associated 
with  the  state  of  trade,  and  the  connexion  is  well  raarked  in  the 
htk  Mn  year*.    The  progressive  fall  ia.  stjdldngw  pactici#dy.. ia 


'  itgud  t<y  beer,  wUch  i*  the  ataple  drink  of  the  people;  but  the 
pmod  is  too  short  to  warrant  tne  inference  that  it  represents  a 
permanent  movement  which  will  continue.  The  fluctuatioas  shown 
by  the  decennial  table  given  above  suggest  the  probability  of  a 
subsequent  rise  with  a  revival  of  trade.  Chronic  derwcssion  and 
unemptoyment  have  prevailed  in  many  industries  since  1900,  and 
these  conditions  always  cause  a  diminished  oonsumption.  Neve^ 
thcless  they  do  not  fully  account  for  the  movement  here  shown, 
because  the  fall  in  consumption  has  been  progressive,  whereas 
the  state  of  trade  has  fluctuated  considerably;  the  curves  do  not 
coincide,  Some  other  factor  has  been  at  work,  and  there  is  reason 
to  think  that  it  is  a  gradual  change  in  the  habits  of  the  people.  The 
facts  of  consumption  agree  with  much  other  evidence  in  pointing 
to  this  conclusion.  The  expenditure  in  drink  is  not  -so  high  as  it 
Used  to  be  in  the  past,  whether  periods  of  prosperity  t>r  adversity 
are  taken.  •  The  calculation  of  annual  expenditure  prepared  for 
'the  United  Kingdom  Alliance,  and  commonly  called  the  -National 
Drink  Bill,  points  to  that  conclusion.  It  is  based  on  an  arbitrary 
estimate  of  tne  cost  of  drink  to  the  consumer  and  must  not  be  taken 
to  represent  established  facts;  but  it  has  some  comparative  value* 
The  following  table  gives  this  calculation  for  the  last  26  >Tars: — 


NatioHal  Drink  Bill.  United  Kingdom. 


Year. 


1884 

1885 
1886 
1887 
1888 

1899 
1890 
1891 
1893 
1893 
1894 

1895 
1896 


Total 
Expenditure. 


144,734,314 
141,039,141 
'40.550.  >  26 
143,78^,438 
143,426,153 
151.064.035 
159.542,700 
161,765.291 

161,527.717 
159.030,709 

158,932,134 
163.133,935 
170^36.467 


Expendi- 
ture per 
head. 


3  18  3 
3  17  4; 
3  18  o: 

3  17  « 

4  ' 
5 
5 
4 
3 


3 

7 
9^ 


1  U» 

4 
41 


Year. 


1897 
1898 
1899 
1900 
1901 
1903 
1903 
1904 
1905 
1906 
1907 
1908 
1909 


Total. 
Expenditure 


174.365.372 
17^967.349 
185,927.337 
184881,196 
181,788,345 
179.499.817 
174.-H5.27i 
168.987,165 
16a.167.941 
166.435,91 1 
167,016,300 
161,060483 
155,162,485 


Expendi- 
ture per 
head. 


3  18  11} 
3  15  11) 
3-16    3 

3  15  9, 
3  13  3} 
3    8  11} 


The  table  begins  and  ends  in  two  periods  of  marked  depression, 
with  one  of  marked  prosperity  in  berweon ;  but  it  is  to  be  noted  that 
in  the  earlier  term  of  depression,  although  it  was  very  acute,  the 
expenditure  never  sank  ao  low  as  in  the  later  one.  During  the 
four  lowest  years  (i885*4l8)  the  mean  expenditure  was  neariy  4s.  a 
head  more  than  In  the  11^  low»t  years  (1905-9).  At  the  other  end 
of  the  scale  the  higfa^ water  mark  in  the  table,  which  is  die  year 
1899,  shows  an  expendiCur^  of '/4.  us.  8d.:  but  the  previous  htgh- 
Water  mark  comparable  with  it,  namely  1876,  snowed  an  expenditure 
of  £5,  IS.  9d.,  when  calculated  on  the  same  basis.  The  figures,  there* 
fore,  rather  confirm  than  .'contradict  the  general  belief  t|iat  the 
people  nave  grown  more  temperate  during  the  last  30  or  40  yearsi 
with  regard  to  the  expression  natk>nal  drink  bill,"  which  tacitly  sug* 
gests  80  much  money  thrown  away  on  drink,  it  must  be  remembered 
that  a  large  proportion  is  dc\'oted  to  public  purposes  and  would 
have  to  be  found  in  some  other  way.  In  the  year  ending  March 
1909  the  trade  paid  a  direct  contribution  of  £37.404,575  to  the 
national  exchequer  in  excise  and  customs  duties,  in  aadition  to 
income-tax  and  kxral  taxation;  all  this  comes  back  to  the  public 
pocket.  Then  it  also  maintains  directly  and  indirectly  a  population 
reckoned  at  3.000.000.  The  net  amount  spent  on  dnnk  which 
might  have  teen  saved  and  spent  on  other  tmngs  is  not  more  than 
a  third  of  the  total  sum. 

The  Uniltd  States.'^Tht  movement  in  the  United  States  has 
been  tcMtally  different.  The  figure*  below  are  taken  from  the 
statistical  abstract  of  the  U.Sl  government  as  quoted  in  the 
Amerkan  Prohibition  Year  Book.  The  figures,  it  may  be  noticed, 
differ  widely  throughout  from  those  given  for  the  same  years  in 
the  Bonrd  of  Trade  returns  of  intematbnal  consumption  quoted 
on  p.  581.  The  discrepancy  is  too  great  and  too  constant  to  admit  of 
any  explanation,  but  that  the  two  sets  of  returns  are  calculated 
from  different  bases.  It  illDstratea  the  defects  of  these  statistks 
and  the  need  of  cautton  in  using  them.  The  American,  figures  show  a 
far  larger  consumption  in  the  United  States  than  the  English. 

The  most  noticeable  fact  here  shown  is  the  continuous  and  large 
increase  in  the  consumption  of  beer.  Every  year  shows  a  rise  down 
to  1908,  when  for  the  first  time  in  70  years  a  fall  was  recorded.  It 
was  continued  in  1909.  and  being  accompanied  by  a  fall  in  spirits 
and  wine  also  is  no  donbt  -mainly  attributable  to  tne  financial  state 
of  the  country.  Down  to  1880  beer  was  to  a  considerable  extent 
taking  the  blace  of  spirits,  the  consumption  of  which  had  previously 
been  very  high:  but  after  that  the  steady  increase  in  beer  was  not 
accompanied  by  a  reverse  movement  in  spirits;  and  from  1896  to 
1907  all  three  kinds  of  lk)uor  rose  together,  though  not  ^ith  «qu^ 
steadiness.    The  riinng  consumption  of  beer  ha$  Men  acromp^nicH 
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principle  of  diiinterettod  maaagemcni^  thou^  not  in  the  nme 
lorm.  with  a  certaia  amount  of  pinohibition,  show  maricedly  different 
reauhs.  The  British  licensing  oyttem  has  been  at  least  as  successful 
as  any  of  the  others.  The  mostpoobable  conclusion  to  be  drawn 
from  the  facts  is  that  the  movement  in  each  country  has  been 
mainty  determined  by  other  forces;  the  rise  of  consumption  in  the 
United  States  by  the  rapid  and  progressive  urbanization  of  the 
people  and  the  8:reat  increase  of  wealth;  the  diminution  of  con- 
•umptioa  in  the  United  Kingdom  bv  a  chiange  in  the  habits  of  the 
people  due  to  many  causes,  to  which  lurtheir  reference  is  made  bdow ; 
while  the  difference  between  Norway  and  Sweden  is  laisely  due 
to  differences  of  national  character  and  habits  already  noted, 
though  some  Influence  must  be  attributed  to  the  superior  system 
and  greater  stringency  of  control  in  Norway.  Bat  if  we  go  back 
to  eartier  periods  there  is  no  doubt  at  all  that  an  incomfiarably  worse 
state  of  tnin^  enated  in  the  United  Kingdom  and  in  Scandinavia 
when  the  spirit  traffic  was  under  little  control  or  none  at  alL 

Intemperance. — Police  st2itistics  are  the  best  evidence  we  have 
of  the  prevalence*  of  drunkenness,  which  is  the  most  visible  and. 
dinct  result  of  intemperance.  Like  othei  statistics,  they  must  be 
used  with  doe  legiard  to  the  circumstances  ol  origin  and  compilation. 
They  vary  acooraing  to  (i)  the  laws  relating  to  drunkenness;  (a) 
the  administration  by  poQce  and  Justioes;  (3)  tl>e  method  of  com- 
piling iMums  All  tmse  vary  m,  different  countries  and  towns 
and  at  different  times,  so  that  the  statistks  must  not  be  used  for 
minute  compariions.  But  properly  handled  they  are  of  great  value, 
and  the  discrepancies  are  less  than  mis^  be  supposed,  because  it 
is  found  on  inquirv  that  the  actual  behaviour  of  tne  poBce  towards 
drunken  persons  does  not  greatly  differ.  Neither  exceptional  seal 
nor  eiceptional  laxity  lasts  very  long.  The  general  practice  is 
only  to  interfere  with  those  persons  whose  violence  causes  dis> 
turbance  or  who4e  helplessneav  creates  obstruction  or  annoyance. 
The  mode  of  compiling  returns  Is  the  most  serious  cause  of  error. 
Many  countries  have  no  returns,  and  in  others  they  are  incomplete. 
Those  available,  however,  throw  considerable  light  on  the  subject. 
The  following  quinquennial  table  shows  the  movement  in  England 
and  Wales  since  the  drunken  period  1874-78.  The  important  act 
of  187a.  which  increased  the  number  of  offences,  vitiates  comparison 
with  the  eariiest  returns,  which  are,  however,  given  in  the  «|rticle 
on  DXtTNKBMKBSa. 


DnmhenneiSt  En^kmd  and  Wdes, 
Nomkcr  ol  Paiaai  praOBedcd  afdasC  per  tOiOOSk 


187J78 

i88pe» 

1889-93 


81 'a 

69-7 
63-6 
6{*4 


1894-^  .  , 
1899-1003  . 
1904-06  .  « 


60*4 

655 
6a*4 


There  has  been  a  marked  improvement  dnce  1874-78.  and  on 
the  whole  a  proffresnve  one,  though  interrupted  by  a  moderate  rise 
in  the  period  of  prosperity  about  1900.  The  figures  for  the  most 
recent  years  would  be  considerably  lower  but  for  the  Licensing  Act 
of  1902,  which  altered  the  police  procedure  and  caused  a  sudden 
riK,  as  shown  by.  t^  following  table,  for  the  last  10  years  >- 


1900 
1901  • 
t9Qa 
1903 
1904 


63-4 

69*0 

67'-4 


1905  . 

1906  . 

1907  . 

1908  . 
X909  . 


64'a 
61 '3 
6o-i 

59-3 
53-3 


When  allowance  is  made  for  the  act  of  190a  it  is  seen  that  the 
movement  of  drunkenneas  corresponds  broadly  with  that  of  consum^ 
tion,  but  the  decline  of  drunkenness  is  more  marked;  the  level  is 
lower  than  it  used  to  be  whether  rood  or  bad  times  be  taken.  ^  This 
plainly  shows  a  large  change  in  the  habits  of  the  people,  which  Is 
further  emphasiaed  bv  the  fact  that  police  procedure  has  become 
more  stringent  and  the  returns  more  complete.  The  exceptional 
figure  for  1909  (estimated)  is  ascribed  to  the  heavy  increase  of 
q)irit  duties  in  tnat  year.  The  change  has  been  accompanied  by 
a  continuous  fall  in  the  number  of  public-houses  in  proportion  to 
population.  Between  1870  and  1909  the  number  of  on  *'  licences 
was  reduced  from  S3-3  to  a6*3  per  10,000  of  the  population;  but 
the  correspondence  oetween  the  two  movements  is  not  exact.  The 
numbB*  of  public-houses  has  fallen  steadily  from  year  to  year, 
whereas  drunkenness,  tike  consumptk>n,  has  fluctuated  with  the 
state  of  trade.  The  facts,  therefore,  demonstrate  a  connexion, 
but  baldly  establish  one  oif  cause  and  effect.  The  principal  causes 
which  have  brought  about  the  general  decline  of  drunkenness  ave 
wider  and  deeper.  The  standard  of  behaviour  has  gradually  changed 
with  education  and  the  providon  of  alternative  recreations  in  many 
forms,  among  whnh  tne  chief  are  games,  theatres,  locomotion, 
public  libraries^  institutes,  tea  shops  and  eating  houses.  At  the 
same  time  great  social  changes  have  taken  effect  and  have  tended 
to  remove  class  barriers  and  foster  the  aspirations  of  the  working 
ctasses,  wno  have  more  and  more  adopted  the  standard  of  conduct 
prevalent  among  the  more  highly  educated  sections  of  societv. 
The  oU  drinking  habits  of  the  latter,  which  were  notorious  at  the 
end  el  tbB  i8tb  ceiituiry>  begn  to  give  way  to  gitatar  tfbbriety  eaily 


lA  the  19th  centuty;  and  the  novemeiit  waa  gnaoy  promoted,  aa 

of  Queen  Victoria's  reign. 
Drunkenness  went  "  out  of  fashion,"  and  the  eadal  aiandaid  haa 


a  feature  of  social  life,  by  the  i 


gradually  permeated  downwards.  All  this  has  no  doubt  been 
stimulated  by  temperance  organization  and  teaching,  which  baa 
constantiy  kept  the  question  oefore  the  public  and  exercised  an 
educational  influence  m  spite  of  ridicule  and  abuse.  The  change 
has  been  very  gradual,  but  far  greater  than  can  be  shown  in  figurea 
It  can  be  better  realized  by  contrasting  the  present  state  of  tiling^ 
with  that  described  in  the  past,  as  in  the  evidence  given  before  a 
select  committee  of  the  House  01  Commons  in  1834,  whoi  witnesses 
described  the  scenes  that  regubriy  occurred  on  Sunday  morning 
in  London — the  crowd  round  the  public-houses,  women  with 
babies  to  which  they  gave  gin,  and  people  lying  dead  drunk  in  the 
streets.  The  evidence  given  at  this  inquiry  and  by  contempofary 
writers  reveals  a  condition  of  things  to  which  mpdem  times  afford 
no  paralld;  and  in  partkular  it  disposes  of  the  current  -belief  that 
female  drunkenness  is  a  comparatively  new  thing  and  incrnaing. 
The  practice  of  frequenting  public-houses  and  drinking  to  enceae 
In  Enjgland  has  been  noted  Tor  centuries  and  repeatedly  denounced. 
It  was  described  at  a  meeting  of  the  Middlesex  magistrates  in  1830, 
when  the  chairman  said  that  of  7a  cases  of  drunkenness  brought 
up  at  Bow  Street  on  the  previous  Monday  the  majority  were  women 
"  who  had  been  picked  up  in  the  streets  where  they  had  fallen  dead 
drunk.*'  At  the  inquiry  of  1834  Mr  Mark  Moore  gave  the  number 
of  customers  counted  entering  14  public-houses  in  a  week;  out  of 
a  total  of  a69,437  there  weie  108,59^  women  and  18,191  children. 
Of  late  years  tne  proportion  of  fanale  drunkards  to  tne  whole  haa 
been  perceptibly  diminishing.  In  1870  the  proportion  of  females 
to  the  total  number  proceeded  against  for  drunkenness  was  35*9 
per  cent.;  in  1890  it  was  a3'4  per  cent.  The  percentage  of  con- 
victions creditea  to  women  in  the  but  few  yean  is:  1905,  aO'4a; 
1906,  ao-6o;  1907,  ao-a6;  1908,  30*13: 1909. 19-70. 

The  foregoing  observations  on  drunkenness  apply  only  to  England 
and  Wales.  The  returns  for  Scotland  and  Ireland  are  less  complete, 
but  they  show  the  movement  in  those  parts  of  the  kingdom.  In 
Ireland  a  diminution  has  taken  place  in  recent  years,  but  in  Scotland 
an  increase. 

Number  ^)f  Ckariu  ef  Dmnkenness, 


Tcmr. 

i^f«>»f«,Mf 

Xtcbad. 

1890   « 

1900  -«    • 

1901  •    • 
190a   « 

1903  •    |. 

1904  »    . 

1906  ■    « 

1907  . 
1908. 

36.393 
43.943 

•  • 

3^)930 
41,85a 

43.5«8 
55.408 
58.900 
55.104 

I00,30a 

J7,457 
88,a9« 
91,376 
85,50a 

^^ 

77,a6a 
76^860 

•  • 

It  is  worthy  of  note  that  police  drunkenness  is  higher  in  Wales. 
Scotland  and  Ireland  than  in  England.  The  respective  number  of 
proceedings  per  10,000  in  the  year  1907  was:  England.  59-8 :  Wales, 
65*3;  Scotland,  133-3  Ireland,  175-6.  The  fieurcs  for  Wales  are 
strictly  comparable,  those  for  Scotland  and  Ireland  less  so:  but 
the  coincidemre  is  striking.  The  greater  prevalence  of  spirit  drink- 
ing as  a  national  habit,  particularly  in  Scotland  and  Ireland,  may 
account  in  part  for  the  discrepancy.  Other  points  which  distinguish 
the  three  countries  from  England  are  their  Celtic  blood  and  Sunday 
closing.  No  connexion  can  be  shown  between  the  number  of 
Ikenscd  houses  and  the  prevalence  of  drunkenness;  they  are  fewer 
in  Scotland  than  in  England  and  Wales,  but  more  numerous  in 
Ireland,  though  there  has  been  a  diminution  there  since  190a, 
whkh  may  have  someChipg  to  do  with  the  fall  of  drunkenness. 
The  same  lack  c^  correspondence  is  shown  more  fully  by  the  de- 
tailed figuoes  for^nglandTand  Walet  published  in  the  official  volume 
of  lk:ensing  stanstlcs.  Taking  the  county  boroughs  in  groups 
luxordktt  to  the  number  of  Ifceocea  In  proportion  to  the  population 
we  get  tne  following:— 

Licences  and  Drunkennea,  County  Boroughs,  1905. 


Licences 
^perio* 
b.oiivIcti< 
per  10,000 


per  lo^opo 
Coiivlctioflk 


under  ao 
71-05 


aoto30 
5589 


30  to  40 
63*4 


401050 
36-6 


over  60 


The  corresponding  figures  for  the  counties^re  as  follows  ^— 
Licences  and  Drunkenness,  CounHeSt  1905. 


licences  per  lo/wo 
Convictions  per  10,000 


under  30 
57-39 


30  to  40 
3674 


40  to  50 

40-0 


over  50 
33»a 


586 
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If  any  other  y«ar  bo  token  simDar  dbcrcpaodet  are  theom.  lb 
1909  the  six  counties  with  the  higfaest  and  the  ax  with  tho  k»wesc 
number  oC  Ucoocos  exduttve  of  county  boroughs,  gave  the  foUowing 
results:— 


Cwalar. 

Coovic- 
tiens 

zoiooa 

Comtr. 

Li. 

oencct 
per 

10,00a 

CoDviC' 

tions 

per 

Huntii^on 
Cambndge . 
Oxford  .     .     . 
Brecon  ... 
Rutland.     .     . 
Buckingham 

Meao    .     .     . 

91-51 

U^ 

63-38 
61-79 

59-73 
69-00 

20-60 
lI'lS 
9-56 
54-34 
14-14 
15-76 

20-93 

Middlesex     .   . 
Northumberland 
Essex     .     .     . 
Glamorgan  •     . 

Durham      .     . 

Mean     <     •     . 

11-84 
19-09 
19-13 
20-56 

21-43 
21-67 

1895 

33-32 

133-12 

16-95 

75-34 

38-45 
8049 

62*94 

It  u  curious  that  the  mean  figures  for  these  two  groups  at  oppo< 
rite  ends  of  the  scale  almost  exactly  reverse  the  number  of  licences 
and  convictions;  but  the  individual  discrepancies  show  that  other 
factors  really  determine  the  results.  The  chief  of  these  is  unquestion- 
ably occupation.  All  the  counties  with  the  highest  number  of 
convictions  are  pre-eminently  mining  counties.  Year  after  year 
Northumberland,  Durham  and  Glamorgan  occupy  the  same  place 
at  the  head  of  the  convictions,  and  other  mining  counties  are  always 
high  up.  These  areas  are  not  drunken  because  the  public-houses 
are  few,  but  vice  versa;  the  licences  are  kept  down  because  of  the 
drunkenness.  The  Influence  of  occupation  and^  character  is  further 
revealed  by^  a  broader  survey.  The  foUowing  table  from  the 
jttdidal  statistics  for  X894  brings  out  these  elements  very  dearly: — 


Pgntns  Proceeded  Agoitutfor  Dnmkmmesr  per  10,000. 


Seaports  « 

Mining  counties  ^  . 
Metropolis  •  .  , 
Manufacturing  towns  . 
Pleasure  towns     .      •. 


1      ^ 


«     126k)7 
^     113-67 

-1      6374 
•00 

•93 


47-< 

28-< 


Agricaltural  counties — ' 

[i)  Home  counties  ,^ 

(3)  South-Westem  '. 

Eastern          «'  • 


•  1 1 


-s  .   •. 


• 
.« 


f 


24.50 
20-94 
10-99 


»  .  »  • 

In  other  countries  the  same  distribation  ia  observed^  drunken- 
ess  i|  most  prevalent  in  seaports  and  mining  districts.  It  is 
further  fostered  by  a  northerly  Mtuation.  and  these  three  factors 
go  ifar  to  e^qdain  tne  oonditioo  of  Scotland,  as  of  Northumi>erland 
and  Durham. 

rJke  Uniled  Stales. — The  Census  Bureau  at  Washington  issues 
from  time  to  time  statistics  of  cities,  which  contain  a  good  deal  of 
ioformation  concerning  drunkenness.  The  last  return,  published 
in  1910,  contains  details  of  158  cities  having  a  populatwn  of  over 
^,000  in  the  year  1907,  to  which  the  statistics  relate.  It  appears 
from  these  returns  that  drunkenness  {s  cxccedingl^r  prevalent  in 
American  towns.  The  figures  are  not  comparable  with  the  English 
ones,  because  they  relate  to  arrests,  which  are  more  numerous  than 
"  proceedings  "  and  still  more  than  convictions.  The  number  of 
women  included  is  very  considerable,  but  the  data  are  too  imperfect 
to  permit  the  calculation  of  a  general  percentage.  In  New  Vork 
the  proportion  of  women  arrested  for  drunkenness  and  disorder 
was  24.'3  per  cent,  of  the  whole  number.  The  cities  are  divided 
into   four  groups  according   to   population: — (1)   over   300,000, 

(2)  100,000  to  300,000,  (3)  50.000  to  100,000,  (ji)  30,000  to  50/x)0. 
The  average  number  of  arrests  per  10,000  inhabitants  in  each  group 
and  in  all  aties  together  is — (i)  191-0,  (2)  193-6,  (3)  245-8,  (4)  344-8; 
mean  of  all  dtics.  205*1.  The  comoaratively  small  range  01  ditter- 
ence  between  the  groups  is  remarkable,  and  indicates  a  general 
prevalence  of  poHcc  dninlrenness.    The  higher  figures  for  groups 

(3)  and  (4)  are  explained  by  the  excessive  number  of  cases  in  certain 
manufacturing,  mining  and  Southern  coloured  towns  of  small  and 
medium  size.   These  figures  are  for  drunkenness  alone,  so.that  they 

Ssnnet  be  confused  with  other  offences;  but  on  examining  the 
etails  of  individual  dties  it  becomes  clear  that  the  practice  varies 
(ioosidcrably  in  making  up  tho  returns,  and  chat  in  sdom  places 
nearly  all  the  arrests  of  drunken  persons  are  charged  to  dranfcen- 
aess  whereas  in  others  m  large  pioportion  are  returned  under  the 
hend<of  disorderly  conduct.  In  considering  the  relation  beCwoen 
drunkenness  and  the  number  of  licensed  houses,  therefore,  it  seems 
desirabTe  to  put  both  sets  of  figures,  as  in  the  loUowing  table.  It 
will  be  seen  that  there  is  no  correspondence  between  toe  number 
of  licensed  houses  and  the  amount  of  drunkenness  alone  or  of 
^nkennest  and  disorderly  conduct  tooether,  except  that  the 
fourth  group  has  the  lai>^  number  of  licences  and  th*  moat 
fisorder. 


Arrests  and  Idceiwes  per  10,000. 


Cities. 

Armts. 

ArrotL 

Dboitelr 

CooducL 

Retan 

Uqgior 

DeSoB. 

Group  I 

Ovts  yjofioo 

191-0 

108-8 

30-3 

Group  2 

100,000  to  300,000 

193-6 

112*8 

37-7 

Group  3 

» 

50,000  to  lOO/MO 

2458 

787 

a8*4 

Group  4 

30,000  to  50,000 

344-8 

121*4 

31-5 

Mean 

205-1 

106-8 

29*6 

There  are  large  discrepancies  between  different  dties,  but  not 
greater  than  among  British  towns.  The  fottowing  table  gives  the 
figures  corresponding  to  the  above  for  each  of  the  great  dties  in- 
cluded in  group  i,  with  the  exception  of  San  Frandsco,  the  popula- 
tion of  which  could  not  be  estimated  >— 

Arrests  and  Licences  per  10,000. 


Ckko. 

Ancsti, 
DranktimtSL 

Aimts, 
DiMvdeiir 

Cooducc. 

lUtal 

SSL 

New  Vork,     .     .     . 
Chicago.     ,     •    .,    . 
PhiladdphU     ,     .     . 
St  Louis      .     «     ,     . 
Boston    ...     .    ,     « 
Baltimore  .    ,.     .     . 
PitUburg    ,     .     .     . 
Cleveland   .... 

Buffalo 

Detroit  .     .     v     ,     , 
Cindnnati  .... 
Milwaukee .     :     .     .' 
New  Orleans    .     •     . 
Washington     .     .     . 

105-9 
169- 1 

3875 
106-3 
614-9 

75-1 
331-4 
355-3 
318-9 
87-2 
82-4 
ioo*5 

339-5 
130-6 

120-2 

8i'0 

173-7 
16*9 

303-5 

236-9 

34-9 

153-3 

82*5 
66-4 

53-1 

220'7 
3384 

255 

34-3 
131 
33-5 
135 
41-3 
153 
40-4 
38-4 
46-0 

44-8 
704 
Sfyo 
16*6 

To  a  certain  extent  the  same  inverse  rdation  appeMU  httt  bm 
in  Eng^nd:  the  places  with  the  smallest  proportion  of  Uccncso 
namely,  Philadelphia,  Boston,  Pittsburg  and  Washington— are  con- 
spicuous for  drunkenness  and  disorder,  while  those  with  the  largest 
proportion  of  licences — namely,  Detroit,  Cindnnati,  Milwaukee  and 
New  Orleans-^re  distinguished  by  the  lowest  amount,  with  the 
exception  of  New  Orleans,  which  b  a  special  case  by  reason  of  the 
large  coloured  and  Creole  population.  The  exceptional  postion  of 
Boston  is  obviously  due  to  exceptional  police  activity  and  that  of 
Chicago  to  the  opposite.  At  Boston  and  Cleveland,  it  snll  be 
noticed,  the  police  prefer  the  charge  of  drunkenness:  at  Baldmore 
the  opposite.  The  poation  of  Washington  Is  explained  by  the 
•very  large  coloured  population  and  the  strength  of  tne  police  force, 
which  is  greater  in  the  capital  than  elsewhere  and  very  strict  in 
regard  to  order  in  the  stcects.  Philadelphia,  Pittsburg  and  Cleve- 
land are  great  manufacturing  centres  with  a  lai|;c  fwpulation  of 
foreign  workmen;  the  vast  influx  of  European  immigrants,  con* 
nsting  of  men  dbposed  to  drink  by  ase,  occupation,  race  and  habits, 
and  rccdving  higher  wages  than  tncy  have  been  used  to,  must 
always  be  borne  in  mind  with  regard  to  drunkenness  in  the  United 
States.  It  is  interesting  to  note  the  condition  of  those  dties  in 
which  there  is  no  licensed  trade.  There  are  none  such  in  the  first 
two  groups,  but  14  in  the  third  and  fourth  groups.  The  following 
are  tac  figures^— 

Arrests  for  Drunkenness  and  Disorder  per  10,000, 


,     .        Group  3 

Cambridae  (Mass.)  •     «-  218-5 

Kansas  City  (Kansas)  .  178-0 

Somerville  (Mass.)  .     .  130*5 

Charleston  (S.  Carolina)  342-7 

Portland  (Maine)    .     .  605 

Brockton  (Mass.)   ^    »  240-9 


Group  4. 

Topeka  (Kansas)  ."^s  «a7'« 

Maiden  (Mats.) .   .  .  loo*8 

Chelsea  (Mass.).   «  .  336-0 

Salem  (Mass.)  .    ,  .  329-0 

Newton  (Mass.).  .  .  i68*l 

Wlchiu  (Kansas)  .  .  393*7 

FitchbuisfMaas.),  .  161*$ 

Everett  (frlass.).  .  .  99*6 


The  majority  are  prohibition  dties  in  Massachusetts*  the  only 
state  in  which  thb  measure  was  applied  to  any  place  of  constderabw 
size  in  1907.  In  all  of  them  the  drunkenness  is  below  tl:e  mean 
for  the  group  and  considerably  below  that  of  similar  Jind  neighbour- 
ing  towns.    For  instance^  Brockton  is  a  boot-manulact.winc  to^Vatj 
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lapinbk  ■M-Lyiw  in  •!■■  ■■«  mtB;  ihs  i«p<Eiive  finim 
■e  ita-J  and  S61-i.  The  evidtiire  hat,  u  rat  ii  It  foei.  Ii  la 
.VDUf  of  local  pfobibirion.  On  the  othrx  band  ihere  arc  a  number 
'  liccrucd  citio  with  lower  ^runs,  and  two  of  IhoH  on  (he  liftt — 
hel^ea  and  Sakm-aie  veiy^iek  up.    Suie  proliiUiiaa  doe>  not 

.^la"!!!  Ka^S~S  ab^ve^thc  meao.  iSau  Cily'^^bcuet. 
Thii  place  i>  pccuruHy  Hiual«l,  bcini  c«iiItiuous  with  K^nai 
Ciiy   In  MiUDUii;  the   boundaiy  belwnn    the   Lwo  >' -uee 


throi.(hil_„ _.,. 

iiitolheMiHDuri>ul(lo 

compulsion.     Atiogether 


.......tU-lli .„...__., 

tosfon.    'ciiarles'i™,"i^ich  T 


butwtijbiu. 


u  per  looo  ■■  CoHunburi. 


Its  :  :  ; 

46 

!S3  :  :  : 

■  S 

.     98 

iili    ■    ■    ■ 

■     49- 

rtjj    ■         ■ 

'     40 

JSo    ■     ■     ■ 

The  pHncipal  fea 

urc  ot_  Ihil 

STi 


Ociober.     Once  m 


ffi  ;  :  :  ■  :  ;? 

IMl      .      .      .      .      .      17 

!!?.:::::» 

•^ n 

l!S  :  :  :  :  :  I! 
liU  :  :  ;  :  ;  I! 
tm M 

I8«a  ...  11 
i»»i i» 

Iteo     .  .  .70 

IB«I     .     .  77 

!•»»       .  74 

I<W 80 

1894  75 

ItoS  .      .            .77 

lt#  ,                      105 


wM  prjcliolly  Ibe  y«r  Wore  ll 
iced,  ai  it  did  not  bwn  operatloi 
he  [nfluencc  of  trade  ovUhHom 
Ibe  prosperDus  period  of  1807-190 
C!I9  lor  comperiKn  with  the  (ollovii 
lid  be  oddcd!  thii  dllTerence  ii  vei 

:  :  :  :  :  I 
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:  :  :  :  :  S 

SI 

,     ...     .34 
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■    ....    75 
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UuimdAtuM^AIitU. 


nqdon  fcan  »l»«)j 

iKa.  Imbecility,  beRlaliiy.  viaitrct  ud  crime: 
produce*  fncancily.  poupty.  nuKfy.  dfcieaic, 
and  death.  But  sit  ttiete  cnecta  ate  pndoceq 
d  il  Ji  very  difficult  to  atimaie  the  pirciw  dure 

riL    Ja  modern  timefl  icientifie  inveatt^tion 
[hie  and  to  givo  prediion  to  the  conclusane 
jy  obeefyalioa.    We  will  bricRy  ■umnHrlv  some 

—Drink  la  ■sociited  »iih  Crimea  a^iuM  (he  penoii,  but 
erimee  arainn  property.  wUeh  form  in  England  ninC' 
the  whole  UudiruJ  Sutiitiu.  1901).  Dr  W.  C.  Sullivan. 
&er  m  IM  jufaon  eervke,  ealeulalet  that  "akoholk 
iR  i>  answeiahl^  lor  about  to  per  cent,  of  [ndicuble  crinie* 
e  and  for  a  rather  hiit'^er  proportion  of  minor  oflcocea 
ie  elan";  and  further  that  '^k  la  probably  the  cauie  of 
f  the  Crimea  ol  luil."  but  It  "  makea  no  appraciable  con- 
to  Crimea  of  ac<jiniltlTeneaL"    He  ^vet  the  follairinf 


al  Aurtlll  f  l<B,OaO-~ie9l-1 


^ 

JKISS. 

'gaC  1 

nj:[>cuituna     .    .    . 

^ftn!n^ 

Manuracturine  .      .      . 
Sopom 

'«79^» 

116-3J 

J-46 

6.4a 
1056 

r  iB^eouumption  of  drink  waa  fl  per  cent,  higher  ami 

.lower.  TheieautisticaappiyDiilyloEngland.  WlKn 
ici  are  taken  it  baomei  nlli  clearer  that  other  futon 
orrijon  jpvea  the  following  table 

DUHfa  f  IOI>|000. 


tuSand  ! 


In  the  onler  tf 
tndence  bi.im<iil 
Lte  are  evidently 


Eacept  tm  Ei^land.  Scodand  and  Ireland 

iBtive  draakennea.  the  table  thr 

rlnh  and  bomkUe.    National  chat 

oiv  ImportiDt  determining  facli 
..fopartfaHiofcrimeaieociated  withe     ...  .... 

ctHmtrlca.  Ia  Ccmany  36-5  per  cent,  of  the  priionen  in  one  ^d 
were  foond  to  be  dninkarda  (Baer);  aauulti.  51^3  percent.;  reeiA- 
ance  to  the  police,  Tthl  per  c«nt.:  ofFencH  againtt  maraliiy,  £6  per 
cent.  (Aichaftenburg).  In  Italy  50.  to.  and  75  per  cent,  of  crime* 
agalnit  the  perton  have  teen  attributed  to  dnnk.  In  Switzerland 
40percent.oimalccT)minaltin  1991  were  found  to  have  been  under 
the  Influence  at  drink  when  their  offncei  were  commiited.  lo 
Denmark  u  percent,  of  the  men  canvirledin  i^j  were  dtunkirdi. 
TheK  eidmalei.  lome  of  wTiich  are  ofBdal.  lulFk^  10  confirm  the' 
idon  between  drink  and  a  grtal  deal  of  crime,  but  the  baab 
ealiHIlDn  ia  too  narrow  to  pem^il  more  than  a  general  coiw 

g.    Titn  la,  however,  one  lorm  of  crime  lor  wh^h  drink  it 

ilmott  wholly  reapoDiable.  and  thii  funiijtica  the  blacken  of  all 


PoMrly. — M pch  pDverly  1>  unckiubtedly  caiiaed  by  drink,  but 
it  it  even  lev  poBihli  to  oiabliih  anv  conuanl  connenion  betinn 
two  than  in  the  caae  of  crinit.  Fauperiam  and  dnnk  jtand  to 
rat  extent  In  Invene  relation!  in  (wd  timet  the  fim  diminishn 
the  eecond  Increaiei.  in  bad  timet  the  leverac  takei  place.  Fa 
mce.  pauperian  la  England,  which  hat  had  a  general  tendency 


r  IB9I  (>ee 


ae  raMlTy  in  the  period  of  To'    . 
npcdlym  the  great  drinking  yfarsT870-77. 

— place  to  deprenion.    With  falling 

table  above}  il  rote  tin  iSat,  when 
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the  opponte  movement  began;  and  daring  the  steady  fall  of  drink 
since  1900  pauperism  has  been  rising  again.  The  only  exception 
to  this  regular  inverse  movement  is  tlie  very  depressed  period  1884'- 
1888,  when  pauperism  was  stationary.  The  concJiitiion  to  be  drawn 
is  tliat  while  dnnlc  is  a  chief  cause  of  poverty  in  many  cases  and 
the  solo  cause  in  some,  it  is  swamped  in  the  aggrnate  by  the  bugger 
influence  of  work  and  wages.     Mr  Charles  Booth's  statistical 


i 


per  cent ;  "  poverty  "  (the  tWo  next  classes)  the  6gures 
nnk,  7  per  cent.,  drunken  or  thriftless  wife,  6  per  cent.  These 
results  can  hardly  be  said  to  confirm  the  opinion  that  drink  is  the 
chief  cause  of  poverty;  they  rather  agree  with  the  conclusions 
drawn  from  the  movement  ot  pauperism.  Mr  Rowntree's  investi- 
gation  of  poverty  in  York  did  not  enable  him  to  make  any  numerical 
estimate:  drink  was  not  among  the  chief  causes  of  primary  " 
povertv  (the  lowest  class),  but  he  thought  it  the  "  predominant 
factor  in  producing  "  secondary  "  poverty.  Alderman  McCk>ugall's 
inquiry  in  Manchester  (1883)  resulted  in  the  following  proportions 
of  drink-pauperism: — Male  drunkenness,  34*33  per  cent.;  female, 
4*40  percent.;  widows  and  children  of  drunlards,  31*84  per  cent. 
An  iiu^uiry  conducted  in  1894-95  by  the  Massachusetts  Bureau  of 
Statistics  of  Labour  found  that  39*44  percent,  of  paupers  attributed 
their  position  to  their  own  intemperance  and  about  5  per  cent,  to 
that  m  their  parents.  All  these  inquiries  are  on  a  very  small  basis, 
and  the  last  b  particularly  deceptive.  Drink  is  commonly  confessed 
by  criminals  and  paupers,  as  a  venial  offence  to  ser^e  as  a  plausible 
excuse  for  a  condition  realljr  due  to  dislike  of  iR^ork.  When  poverty 
is  examined  by  local  distribution  it  is  found  to  have  very  littKe 
connexion  with  drink.  In  1901  the  average  proportion  of  pauperism 
to  population  in  England  was  5*3  per  cent.  The  exceptionally 
drunken  districts  of  Northumberland  and  Durham  were  all  below 
it,  the  sober  eastern  counties  all  above  it  (Blue-book  on  Public 
Health  and  Social  Conditions,  Col.  4671). 

Insanity. — Dr  Robert  Jones  finds  that  16  per  cent,  of  all  the 
persons  (7183  out  of  43.694)  admitted  into  the  London  asylums 
during  the  twelve  years  1 893-1905  "were  definitely  ascertained 
to  owe  their  insanity  to  drinic  or  intemperance."  Tne  proportion 
fn  Claybury  Asylum  during  the  same  period  was  17  per  cent.,  being 
23  per  cent,  of  the  men  and  13  per  cent,  of  the  women.  Dr  R.  H. 
Crowley  says: — "  One  may  safelv  assert  that  from  30  to  35  per 
cent  ot  all  cases  of  insanity  under  the  poor  law  are  dbcctly  due 
to  intemperance."  •  Dr  T.  B.  H^op  says: — "  With  regard  to 
insanity  there  b  some  difference  m  eacperience  as  to  the  relative 
frequency  of  alcohol  In  its  causation.  This  difference  ranges  from 
between  10  and  30  fier  cent. . . .  My  own  experience  leads  me  to 
believe  that  akx>nol  is  either  a  direct  or  an  indirect  factor  in  the 
causation  of  at  least  50  per  cent  of  the  cases  of  insanity."  Dr 
T  S.  Clouston  estimates  that  alcoholic  excess  is  the  cause  of  about 
30  per  cent,  of  all  the  insanity  in  Great  Britain  and  Ireland.  These 
are  the  opinions  of  experienced  medical  men  in  charge  of  the  insane. 
On  the  other  hand,  those  in  charge  of  inebriates  are  inclined  to 
attribute  inebriety  to  a  great  extent  to  mental  deficiency  of  some 
kind.  Dr  Branthwaite.  government  inspector  under  the  Inebriates 
Acts,  observes  in  his  Report  for  1908,  published  in  1910,  "  There 
b  no  doubt'  whatever  in  detaining  and  treating  persons  sent  to  us 
under  the  Inebriates  Acts  that  we  are  dealing  to  a  large  extent  with 
a  class  known  as  '  feeble-minded.* . « .  It  would  be  difficult  to  find 
many  more  than  about  a  third  of  all  penons  under  detention  capable 
of  passing  muster  as  of  average  mental  capacity."  In  support  of 
this  statement  he  gives  the  foUowing  classincation  of  3033  cases  i^* 


Chalficstton.  Number. 

(1)  Insane;  persons  since  admisrion  certified 

and  sent  to  asylums.     ......      63 

(3)  Very  defective;  persons  more  or  less  con- 

eenitally  imbecile,  degenerate,or  epileptic    377 

(3)  Defective;  eccentric,  suly,  dull,  senile,  or 

subject  to  periodical  paroxysms  of  un- 
governable temper I487 

(4)  Of  averajp  mental  capacity^  on  admission  or 

after  ux  months'  detention 1 105 


} 


PcTCCOtSC^ 
14.51 

4904 
3645 


Insanity  is  therefore  a  cause  as  welf  as  a  consequence  of  excessive 
drinking  and  the  estimates  given  about  it  must  be- (qualified  accord- 
ingly. The  following  are  given  for  foreign  countries.  In  Italy  a 
report  from  36  asylums  returned  18*6  per  cent,  as  directiy  or  in- 
directly (by  heredity)  due  to  alcoholism.  Professor  Scppili  reports 
from  the  Brescia  asylum  the  following:  1694-98,  15*7  per  cent.; 
189^1903,  10*8  per  cent.;  1904-08,  37*6  per  cent  Experts  in  such 
statistics  will  recognize  at  once  in  this  enormous  nse  a  change 
in  the  method  of  cbssification.  In  Switzerland,  of  the  admissions 
in  1900-04,  31*1  per  cent,  among  males  and  4*37  per  cent  among 
females  were  alcoholics.  In  Denmark,  oi  the  admisnons  in  1899* 
1903. 3 1  '37  per  cent,  were  alcoholics.  In  Austria,  of  the  admisMOns  in 
1903,  1^*0  per  cent,  were  alcoholics.  In  France  the  proportion-of  all 
persons  in  asylums  in  1907  with  an  alcoholic  histoiy  was  13*5  percent 

htortalUy. — The  influence  of  drink  on  mortafity  is  an  unascer- 
talnable  quantity,  because  it  may  be  associated  with  otber  causes 


to  aa  extent  wliich  varies  !n  an  Infinite  aeries  of  gradations.  All 
attempts. to  estimate  it  are  more  or  less  plauathfo  guesses.  We 
have,  however,  some  positive  data.  The  R^strar-General's  Returns 
contain  the  heading  "alcoholism,  delirium  tremens,"  as  a  cause 
of  death.     The  following  are  the  rates  per  million  recorded  in 

2uinquennial  periods  from  1870  to  1905:  37*6,  42*4,  48*2,  ^-o, 
7*8.  85*8,  78*3.  This  is  unsatisfactory  for  two  reasons:  the  first 
isr'tnat  aknnolism  does  not  nearly  cover  all  the  mortality  directly 
caused  by  drink;  and  the  second  is  that,  being  a  very  vague  term, 
its  use  in  certifying  the  cause  of  death  depends  largely  on  the  views 
of  the  practitioner  and  current  opinion  in  the  medical  pcofessioo. 
The  attention  paid  to  the  subject  has  led  to  a  growing  recognitiiM 
of  alcoholism,  which,  indeed,  docs  not  appear  at  all  in  tne  older  text- 
books. This  accounts  for  the  steady  increase  of  deaths  ascribed 
to  it,  which  b  otherwise  inexplicable,  being  gulte  mt  variance  with 
the  consumption  of  drink  during  the  same  period.  The  Seventy-first 
Annual  Report  of  the  Regbtrar-General  states  that  the  mortality 
from  alcoholism  in  the  years  1900  and  1901  was  materially  increased 
by  the  transference  of  deaths  that  had  been  originally  certified  aa 
from  neuritis.  It  is  now  usual  to  classify  alcoholism  and  cirrhoas 
of  the  liver  together,  ance  the  latter  is  most  frequently  caused 
by  intemperance.  The  following  are  the  crude  death-rates  for 
twenty  ycars:^ 
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These  figures  dbpose  of  the  current  belief  In  an  enormous  increaaa 
of  female  intemperance  based  on  the  progressive  rise  of  the  death-* 
rates.  Discussing  thb  question  some  years  ago  the  present  writer 
pointed  out  the  defects  of  the  statistics  and  said  that  the  returns 
of  the  next  few  years  might  upset  the  whole  argument.  They  have 
done  so. 

The  statistics  of  alcoholism  and  cirrhosis,  however,  ai«  very 
far  from  covering  all  the  mortality  due  to  drink.    Dr  Newshdme 
calculates  by  inference  from  the  returns  of  Denmark  and  Switaerland 
that  the  deaths  directly  attributed  to  alcohol  in  England  and  Wales 
should  be  some  six  times  higher  than  they  appear  in  the  returns,  and 
that  they  would  then  amount  to  5  per  cent,  of  the  total  deaths  of 
adults  instead  of  about  o*8  per  cent.    He  adds:  "  This  penrentage 
probably  greatiy  understates  the  real  facts."    It  may  be  so,  but 
the  calculation  is  based  on  too  many  assumptions  to  be  accepted 
with  «>nfidence.     In  addition  to  the  direct  mortality  there  is  an 
unknown  score  against  alcohol  in  predisposing  to  other  diseases 
and  in  accelerating  death.    Consumption  is  one  of  the  diseases 
thought  to  be  particularly  associated  with  alcohol,  but  there  are 
several  others.    The  following  table  shows  the  comparative  mor- 
tality of  males  aged  35  to  65  from  certain  classes  of  disease  in  different 
groups  of  occupations.    They  include  those  with  the  highest  and 
those  with  the  lowest  mortality.    The  heading  "  diseases  of  the 
circulatory  system"  includes  heart  disease  and  aneurism ;  diseases 
of  respiratory  system  include  bronchitis,  pneumonia  and  pleurisy, 
but  not  phtnisis,  which  is  separately  given  j  diseases  of  urinary 
system  include  Bright's  disease.    The  table  is  compiled  from  the 
supplement  to  the  Sixty-fifth  Annual   Report  of  the  Registrar- 
General,  published  1008.    No  other  country  has  similar  statistics. 
There  are  some  partial  ones  for  Switzerland,  which  attribute  3*47 
per  cent,  of  the  deaths  of  males  over  30  years  directly  or  indirectly 
to  alcohol,  and  for  Denmark,  where  tne  corresponding  figure  is 
43  per  cent. 

The  association  of  a  high  decree  of  akoholic  mortality  vitb 
weakness  of  all  the  oreans  is  clearly  shown  by  the  figures  for  unoc- 
cupied males,  general  labourers,  dockers,  costermongers.  innkcepov 
and  inn-servants.  Potters  and  file-makers,  with  a  comparatiydy 
low  d^ree  dP  alcoholic  mortality,  alone  show  a  similar  condition. 
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C^mpamine  UtflaUt^Bn^amd  and  Wales. 
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and  it  is  no  doubt  due  to  the  inhalation  or  absorption  of  irritating 
or  poisonous  particles  through  the  nature  of  their  occnpation. 
The  der^,  who  have  the  lowest  alcoholic  mortality,  show  a  remark- 
aUy  low  fevd  of  organic  disease  of  all  kinds;  railway  engine-drivers, 
who  come  next,  suffer  more  from  circulatory  and  respiratory 
^{ai^iNi,  navvies  and  coal-miners  still  more,  while  dvil  servants 
are'  more  susceptible  to  phthisis^  Agriculturists,  though  with  a 
higher  alcoholic  mortality,  nearly  equafthc  cleigy  in  seneral  health!- 
nesiL  which  must  be  attributed  to  the  open-air  life.  The  low 
aloohc^ic  fevd  of  coal-miners  and  navvies  is  striking,  because  both 
are  haod-drinking  classes:  their  position  can  only  be  explained 
by  the  fact  that  toey  drink  beer,  and  it  goes  far  to  prove  the  inne- 
Guonsness  of  beer  when  combined  with  hard  work.  The  enormous 
and  absurdly  disproportionate  mortality  from  diseases  of  the  liver 
among  innkeepers,  and  in  a  lesser  degree  among  unoccupied  males, 
is  obviously  due  to  a  preference  for  statist  that  cause  on  certificates 
in  place  of  alcoholism.  The  condition  of  unoccnpied  males  revealed 
by  this  table  is  worth  a  volume  of  sermons^  The  mortality  among 
them  between  the  ages  of  2^  and  65  is  higher  than  that  of  any  other 
cjass  of  the  community.  It  is  also  worth  noting  that  poverty  is 
good  for  health.  The  clergy  are  the  poorest  of  the  educated  and 
professional  classes;  and  agricultural  laoourers,  who  are  the  poorest 
of  the  manual  working  classes,  are  neariy  as  healUiy  all  round 
except  that  they  are  somewhat  more  liable  to  phthias;  their  com- 
parative mortality  figure  from  all  causes  is  only  621. 

■  Lonf/mty. — ^A  |;reat  deal  of  statisriral  information  with  regard 
to  the  comparative  longevity  or  expectation  of  life  at  different 
ages  among  abstainers  and  non-abstainers  has  been  collected  by 
life-insurance  companies  and  friendly  societies.  The  following 
taUe  is  jpven  in  the  syllabus  of  temperance  teaching  in  elementary 
■choob  issued  in  1909: — 

•  Expectancy  of  life. 
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following  proportional  figures  at  different  ages  for  all  the  societies 
embraced  in  the  Institute  of  Actuaries  tables,  as  compared  with 
the  abstaining  section  of  the  United  Khigdom  Temperance  and 
Provident  Institution,  which  is  taken  as  100: — 

Atortaliiy  Experience  ef  Nen-Ahstauiers  le  Ahdeiners  as  loa 
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The  United  Kingdom  Temperance  Institution  has''a  general  as 
well  as  an  abstaining  section.  The  experience  of  the  twenty-two 
years  1884-1905  gives  the  following  result:  percentage  of  actual  to 
expected  death»-^-general  section,  79*53 ;  temperance  section,  54*25. 
Other  oflkes  having  abstaining  sections  show  similar  results,  thus : — 


GencfaL 
Sceptre  Life  Association  (25  years;     .     .    79*67 
Scottish  Temperance  Lifb  Asmiranoe  Co.    ^ 
(25  years) 64 
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Similar  statistics  have  been  prepared  showing  the  relative  mortality 
experience  among  insured  persons.    Mr  R.  M.  Moore  gives  the 
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PaOulon. — Dr  Sims  Woodhead  thus  summarizes  the  results  of  es- 
perimental  investigation  into  the  direct  action  of  alcohol  upon  living 
cells  and  tissues. 

Alcohol  plays  a  prominent  part  in  bringing  about  degeneration 
of  nerves,  muscles  and  epithelial  cells;  it  determines  the  accumula- 
tion of  waste  products  in  the  tissues  by  paralysing  the  tissue  cells, 
interfering  with  oxidation,  with  secretion  and  with  excretion;  it 
induces  the  proliferation  df  the  lower  forma  of  tissue,  often  at  the 
expense  of  the  more  highly  developed  tissues,  which  hi  its  presence 
undergo  marked  degenerative  changes;  it  interferes  directly  with 
the  production  of  immunity  against  specific  infective  diseases, 
and  reasoning  from  an£dos[y  it  may  be  assumed  that  it  plays  an 

aually  important  part  in  impairing  the  resistance  of  tissue  to  the 
vanoe  of  the  active  agents  m  the  production  of  diseaw  that  may 
have  already  obtained  a  foothold  in  the  body. 

With  regard  to  this  aspect  of  the  subject  it  must  be  remembered 
that  laboratory  experiments  by  iidiich  alcohol  is  placed  in  direct 
contact  with  cells  and  tissues  are  an  entirely  different  thing  from 
the  dietetic  use  of  beverages  containing  dilute  alcohol  with  other 
things.  It  would  be  interesting  to  know  how  the  tissues  would 
behave  when  nmilarly  treated  with  common  salt,  lemon  juice, 
vinegar,  theine,  caffeine  or  other  substances  in  general  dietetic 
use,  or  with  ONndinaiy  tonics  such  as  quidine,  quassia  and  dilute, 
adds. 

Inebriety^ — ^Much  study  has  been  devoted  to  inebriety  as  a  diseased 
condition.  It  generally  results  from  lon^<ontinued  and  excessive 
indulgence  in  alcohol  and  is  characterized  by  dipsomania  or  a 
craving  for  alcc^l,  which  is  chronic  or  periodical  and  which  the. 
subject  cannot  resist.  It  is  accompanied  by  organic  changes  in 
the  nervous  system,  which  probably  ocgin  in  the  stomach,  but  end 
in  disintegration  of  the  brain  cells  with  the  devdopment  of 
^coholic  insanity.  The  only  chance  of  cure  lies  in  complete 
abstinence  from  liquon  with,  at  first,  suitable  medical  treatment. 
The  recognition  of  this  fact  has  led  to  the  establishment  of  special 
institutions  for  thb  purpose,  both  of  a  voluntary  and  a  comjpulsoiy 
character.  An  account  of  the  laws  relating  to  the  subject  ts  given 
under  the  heading  of  Inebubty.  In  accordance  with  the  law 
three  classes  of  institutions  have  been  established  in  the  United 
Kingdom:— <i)  Certified  inebriate  reformatories,  to  whidi  patients 
are  committed  by  the  courts  for  various  periods  of  detention. 
They  are  11  in  number,  and  durins  1908 — the  last  year  reported-^ 
the  committals  to  them  numberea  262  (218  women  and  44  men). 
The  total  number  committed  since  their  establishment  in  1897  » 
3002  (2548  women  and  484  men);  the  highest  number  in  anv  one 
year  was  493  (428  women  and  6^  men)  in  1907.  (2)  State  Inebriate 
Keformatones,  more  of  a  penal  character,  for  persons  committed 
but  too  refractory  for  the  previous  claas.  There  are  two,  one  f^r 
women  and  one  tor  men;  the  average  number  under  detention  in 
1908  was  74  women  and  42  men;  the  admissions  were  27  women 
and  10  men.  (3)  Licensed  retreats,  for  voluntary  patients.  In 
1908  they  numbered  20,  and  had  under  treatment  493  patients 
(288  women  and  205  men).  In  all  about  800  habitual  inebriates 
are  thus  treated.  The  results  cannot  be  stated  with  any  pfecision; 
but  they  are  certainly  disappointing.  The  Inebriates  After-Cure 
Association  gives  the  following  analysb  of  407  cases  discharged 
from  reformatories  and  looked  after  in  the  years  1903-8  >-Satis 
factory  result,  82  (50  women.  32  men);  unsatisfactory,  "4  (7* 
women,  36  men);  not  known,  221  (162  women,  49  men).  One 
ezplanatbn  of  the  failure  of  treatment  and  the  frequency  of  selapsp* 
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which  has  been  revealed  fay  lonfer  and  closer  Rodyr  of  the  pioblem 
Is  that  many  inebriates  are  really  mental  defectives,  as  already 
noted  in  connexion  with  insanity.  .  Such  cases  constantly  reappear 
in  the  police  courts  after  discharge. 

Heredity. — It  has  Jong  been  generally  assumed  that  the  children 
of  alcoholics  suflFer  in  body  and  mind  for  the  sins  of  their  parents, 
that  they  are  weak,  diseased  and  defective;  and  it  is  very  often 
assumed^  that  they  inherit  an  alcoholic  cravina.  The  latter 
.assumption  is  not  admitted  by  scientiiic  students  of  the  question, 
but  the  former  has  been  eencrally  held,  though  without  any  proof. 
It  has  been  made  the  subject  of  a  statistical  investigation  (19  lo) 
in  the  Eugenics  laboratory  of  London  University  by  Miss  IE.  M. 
Elderton  and  Professor  Karl  Pearson.  The  object  was  to  "  measure 
the  effect  of  alcoholism  in  the  parents  on  the  health,  physique 
and  intelligence  of  their  offspring,  "  whetlier  by  toxic  or  environ- 
mental influence,  but  nqt  by  the  transmission  of  original  defective 
characters,  which  is  omitted  from  the  inquiry.  The  material  used 
is  a  report  by  the  Edinburgh  Charity  Orfanizatioa  Society  on  the 
children  in  one  of  the  Edinbursh  schools  and  one  by  Miss  Mary 
Dendy  on  those  in  the  special  schools  of  Manchester.  The  number 
of  children  is  not  stated,  but  so  far  as  can  be  gathered  from  the 
tables  the  Edinburgh  inquiry  covered  about  1000  and  the  Man- 
chester inquiry  about  2000.  The  ages  were  from  5  to  la  (Edin- 
buiigh  report),  and  both  sexes  are  included  in  approximately  equal 
nnmbers.  The  general  conclusion  reached  is  that  "  no  marked 
relation  has  been  found  between  the  intelligence,  physique  or  disease 
of  the  offsoring  and  parental  alcoholism  in  any  of  the  cat|!gories 
investigated.  "  The  principal  particular  conclusions  reached  aie  as 
folbws: — Higher  death-rate  in  alcoholic  than  in  sober  families,  more 
marked  in  the  case  of  mother  than  of  father,  but  alcoholic  parents 
more  fertile,  and  therefore  nett  family  about  equal:  heignt  and 
weight  of  alcoholic  children  sightly  greater,  but  when  corrected 
for  age  slightly  less;  general  hoijth  01  alcoholic  children  slightly 
better,  markedly  so  in  regard  to  tuberculosis  and  epilepsy;  parental 
alcoholism  not  the  source  of  mental  defect  in  cniloren;  no  per- 
ceptible relation  between  parental  alcoholism  and  fiUal  aateHigenoe. 

These  conclusions,  which  run  connter  to  current  opinions,  have 
been  much  criticized,  and  it  is  true  that  the  scope  of  the  inquiry 
ia  inadequate  to  establish  them  as  general  propo6ttlon&  Moreover, 
the  chronoloi^iGal  relatioa  of  parental  intemperance  to  the  birth  of 
the  children  is  not  stated.  But  so  far  as  it  goes  the  investigation 
ia  sound  and  it  is  the  first  attempt  to  treat  the  subject  in  a  scientific 
way.  Nor  b  there  anything  in  the  conclusions  to  surprise  earful 
and  unbiassed  observers.  The  existence  of  a  broad  relation  between 
superior  vigour  and  an  inclination  for  alcoholic  drinks  was  pointed 
out  years  ago  by  the  writer;  drinking  peoples  are  notioeabfy  more 
energetic  and  progressive  than  non-dnnking  ones.  It  is  the  uni- 
versal experience  of  shipmasters  that  British  seamen,  wh<jee  in- 
jtempeianoe  causes  trouble  and  therefore  induces  a  preference  for 
more  sober  foreigners,  exhibit  an  enerpr  and  endurance  in  emergency 
of  which  the  latter  are  incapable^  Snnilar  testimony  has  repeatedly 
been  borne  by  oyineen  and  oontractore  engaged  in  large  worln 
in  the  south  of  Europe.  And  that  acute  obsover.  Miss  Loane, 
has  related  a  particular  and  striking  case  in  renrd  to  offspring 
from  her  own  experience,  which  is  curioudy  in  keeping  with  the 
conclusions  of  the  Eugenks  laboratory.  Tjie  question,  however, 
needs  much  more  elucidation. 

The  whole  subject  has,  in  truth,  got  somewhat  out  of  perspective. 
The  tendency  (M  the  statistical  and  experimental  investigations, 
rammariaed  above  into  the  rdations  of  alcohol  with  crime, 
mortality,  disease,  Sec.,  has  been  to  obliterate  the  distinction  be- 
tween the  use  and  abuse  of  alcohol,  between  moderate  and  excessive 
drinking,  and  to  bring  into  relief  all  the  evils  associated  with  excess, 
while  ignoring  the  other  side  of  the  question.  It  is  legitimate  and 
desirable  to  emphasise  the  evils,  but  not  by  the  one^ded  and 
fallacious  handling  of  facta.  Alcoholic  excess  produces  the  evils 
alleged,  though  not  to  the  extent  alleged,  but  there  is  no  evklence 
to  show  that  iu  moderate  use  produces  any  of  them.  Yet  they 
are  all  put  down. to  "  alcohol,"  and  the  inference  is  freely  drawn 
that  Its  abolition  would  practically  put  an  end  to  crime,  vice,  poverty 
and  disease  without  any  counterbalancing  loss  whatever.  The 
facts  do  not  warrant  that  inference,  rKX*  has  mankind  at  \Argb  ever 
accepted  it.  Both  the  statistical  and  experiroenul  evidence  is  full 
of  fallacies,  and  especially  the  latter.  The  pathokwical  investiga- 
tions on  the  action  of  alcohol  referred  to  above  dudcbte  the  organic 
changes  whkh  the  tissues  undergo  in  the  chronic  tnetxiate  wno  is 
saturated  with  qxrit,  but  to  draw  the  inference  that  alcoholic 
liquors  taken  in  moderation  and  consumed  in  the  body  have  any 
such  action  is  wholly  fallacious.  In  point  of  fact  we  know  that 
they  have  not.  But  there  is  more  than  that.  These  experiments 
only  take  cognisance  of  ak»hol;  they  ignore  the  other  substances 
actually  consumed  along  with  it.  Some  of  these,  and  notably 
sugar,  are  recognised  foods:  the  balance  of  opinion  on  the  vexed 
question  whether  alcohol  itself  is  a  food— whkh  really  depends  on 
what  is  meant  by  a  food~is  now  on  the  side  of  alcohol.  But  in 
addition  to  the  prindpai  constituents,  easily  separable  by  analysis, 
are  many  other  substances  of  which  sdemx  takes  no  cognizance  at 
all ;  they  are  not  identified.  .  They  may  be  in  minute  quantities 
yet,  extremely  powerful,  as  are  many  other  vegetable  extractives. 


We  know  that  they  exiat  bf  their  tnte  «ad  Ibeir  effect:  thev 
make  the  difference  between  port  and  sherry,  between  claret  ano 
Burgundy,  between  one  vintage  and  another,  between  brandy  and 
whisky,  differences  unknown  to  chemistry — which  only  reoognisei 
alcohol,  and  knows  very  little  about  that— but  vastly  important 
to  the  huinan  organisnu    Anotho^group  of  experiments  are  equally 
fallacious  in  a  different  way^    The  effect  of  alcohol  in  menuu 
operations  is  tested  by  the  comparative  speed  and  case  with  which 
work  is  done  after  a  dose  and  wahout  it.    The  effect  has  been  found 
to  be  diminished  speed  and  ease;  but  these  experimenten  do  not 
apply  the  same  test  to  a  good  meal  or  a  sound  sleep  or  hard  exerdsb 
The  writer  finds  in  concentrated  mental  work  that  the  immediate 
effect  of  even  a  small  dose  of  alcohol  is  to  impair  efficiency,  but 
the  other  three  do  so  in  a  much  higher  degree.    The  inference  is 
not  that  these  are  injurious;  but  that  the  proper  time  for  each  is 
not  just  before  work;  after  work  he  finds  them  all,  alcohol  in- 
cluded, beneficial.    The  morulity  sutistics  are  treated  in  a  similar 
one-sided  way.    They  clearly  show  the  injury  done  by  the.  abuse 
of  ald>hol,  but  what  of  its  moderate  use?    Agricultural  I^xuirers 
are  the  most  typical  moderate  drinking  class,  and  they  are  one  of 
the  healthiest  in  spite  of  exposure,  bad  houung  and  poverty.    If 
all^  the  unhealthiness  of  those  who  drink  hard  is  referred  to  their 
drink,  then  the  healthiness  of  those  who  drink  moderatdy  shotUd 
be  referred  to  it  too. 

The  absolute  condemnation  of  alcoholic  drinks  Has  never  been 
endorsed  by  public  opinion  or  by  the  medical  profession,  because 
it  is  contradicted  by  their  general  experience.    That  many  persons 
are  better  without  any  alcohol,  and  that  many  more  would  be  better 
if  they  took  less  than  they  do  is  undeniable;  but  it  is  equally 
undeniable  that  many  derive  benefit  from  a  moderate  amount  of  k. 
Sir  James  Paget,  than  whom  no  man  was  more  compLetdy  master 
of  his  appetites  or  better  qualified  to  judge,  drank  port  wine  himself 
because  he  found  that  It  did  him  good.   He  represents  the  attitude 
of  the  medical  profession  as  a  whole  and  of  temperate  men  in  general. 
Attempts  to  support  the  case  for  abolishing  the  use  of  alcoholic 
liquors  bjr  denying  them  any  value  and  by  attributing  to  th<un 
effects  which  spring  from  many  other  causes,  do  not  carry  conviction 
or  advance  the  cause  of  temperance.    A  much  stronger  argument 
lies  in  the  difficulty  of  drawing  a  definite  line  between  use  and  abuse: 
they  tend  to  merge  into  one  another,  and  it  may  be  uc|ed  that 
the  evils  of  the  laiter  are  sufficiently  great  to  justify  the  abandon- 
ment of  the  former.    But  the  use  of  most  things  is  open  to  the  same 
objection,  and  mankind  at  large  has  never  consented  to  fof«go  the 
gratification  of  a  natural  appetite  because  it  is  liable  to  abuse. 
Nor  is  there  any  sun  of  an  intention  to  make  an  exception  in 
favour  of  alcohol.    On  the  other  hand,  moderation  is  attainable  by 
every  aaoe  individuaL    It  is  in  fact  observed  by  the  great  majority 
and  -to  an  increaang  extent.  There  is  a  line  between  vae  and 
abuse,  and  every  one  really  knows  wliere  it  is  in  his  own  ease.     If 
he  cannot  draw  it  let  him  abstain,  as  Dr  Johnson  did  for  that 
reason.    But  society  can  do  much   to  assist  the  individual   by 
inculcating  moderation,  setting  a  standard,  prooioting  its  nsain- 
•tenance  by  helpful  environment,  discouraging  excess  and  diminish- 
ing temptatioru    All  the  evidence  points  to  those  meana  as  the 
effective  agents  in  securing  the  improvement  which  has  taken 
place  ia  Great  Britain. 

This  article  should  be  read  in  conjunction  with  that  on  Lk^uok 
Laws,  and  it  will  therefore  be  in  place  here  to  give  some  additional 
information  regarding  the  latter.  The  policy  of  prohibition  has 
recently  gained  ground  in  several  countries.  In  1910  nine 
American  states  had  adopted  it — namely:  Maine,  Kansas, 
N.  Dakota,  Georgia,  Oklahoma,  Alabama,  Mississippi,  N.  Carolina 
and  Tennessee:  and  it  was  estimated  that  neariy  half  the  popula- 
tion of  the  United  States  were  living  under  state  or  local  pn^ibition. 
In  Canada  the  province  of  Prince  Edward  Island  has  adopted 
complete  pnrfiibition.  In  1908  Iceland  by  a  popobu'  vote  resolved 
to  prohibit  the  manufacture.  Importation  and  sale  of  intoxicating 
liquor.  In  Norway  nearly  half  the  towns  have  adopted  prohlbkioD 
under  the  law  of  1906.  In  Belgium  and  Switzerland  the  manu- 
facture, importation  and  sale  of  absinthe  was  forbidden  in  1908. 
In  New  Zedand  the  principle  of  prohibition  has  gained  ground, 
and  in  1910  was  in  force  over  one-seventh  of  the  colony. 

AuTBORiTiBs. — ^Licensing  Sutistics  .  Home  Omce  fattnual); 
Statistical  Tables  oi  Alcoholic  Beverages,  Board  of  Trade,  loos; 
Report  of  Inspector  under  Inebriates  Acts  (annual);  Judicial 
Statistics  (annual);  Registrar-General's  Annual  Report;  Statistics 
of  Cities,  United  States  Census  Bureau;  AUiance  Year  Book\ 
Cfaureh  of  Eneland  Temperance  Society  Annual  Report;  American 
PrMbUmi  .Year  Book;  Brewen*  Almanack',  New  Encyclopaedia 
of  Social  Reform;  *'  The  Drink  Problem  "  (New  Library  of  Medi- 
cine); Eugenics  Laboratory.  Memoirs;  Morrison,  Cttme  and  its 
Causes;  Pratt,  Licensing  attd  Temperance  in  Sweden,  Nonemy  and 
Denmark;  Rowntree  and  Sherwell,  The  Temperance  Problem  and 
Social  Rtform;  A.  Shadwell,  Drinks  Temperance  jind  L^fsiaticm. 

(A.  Sl.) 

TBHPIST,  JIARIB  (1866^  ),  the  stage  name  of  tbe 
English  actress,  nie  Marie  Susan  Elherington,  who  in  1898 
mamed  Cosmo  Gordon-Lennox  ^"  Cosmo  Stuart ")» a  srandsop 
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of  the  5th  dufce  of  Richmond,  and  himself  an  actor  and  play- 
wright. She  had  a  charming  soprano  voice  and  was  educated 
for  the  operatic  and  concert  stage,  but  at  first  appeared  in  light 
comic  opera,  in  which  she  became  very  popular.  Abandoning 
roosic,  however,  for  the  comedy  stage,  ^e  made  an  even  greater 
success  as  an  actress,  notably  in  Becky  Sharp  (1901);  and  under 
her  own  management  in  later  years  she  produced  a  succession 
of  modem  comedies,  in  which  her  capacity  for  rivalling  in 
London  the  triumphs  of  R£jane  in  Paris  was  conspicuously 
displayed. 

TBMPIO  PAUSANIA,  a  town  of  Sardinia,  in  the  province  of 
Sflssari,  from  which  town  it  is  52  ro.  E.N.E.  by  road.  It  Is 
also  reached  by  rail  by  a  branch  line  (25  m.)  N.W.  from  the 
main  line  from  Terranova  to  CagHari,  leaving  the  latter  at 
Monti,  14  m.  S.W.  of  Terranova.  Pop.  (1901)  6511  (town), 
'4>573  (commune).  It  lies  in  a  mountainous  district  1856  ft. 
above  sea-level,  to  the  N.N.W.  of  the  Monte  Limbara.  It  is 
the  chief  town  of  the  Gallura,  and  has  been  an  episcopal  loe 
since  the  xQth  century  (with  Ampurias).  The  cathedral  »  a 
modem  building.  The  district  is  agricultural  and  pastoral. 
The  costumes  are  picturesque,  especially  those  of  the  women. 
For  the  name  Pausania  see  Terranova  Pausania. 

TEMPLARS.  The  Knights  Templars,  or  Poor  Knighto  of 
Christ  and  of  the  Temple  of  Solomon  (pauperes  ammilUones 
Chrisii  templiqw  Saiomonki),  formed  one  of  the  three  great 
military  orders,  founded  in  the  i2th  century.  Unlike  the 
Hospitallers  and  the  Teutonic  Knights  it  was  a  military  order 
from  its  very  origin.  Its  founders  were  a  Burgundian  knight 
named  Hugues  de  Payns  *  (Hugo  de  Paganis)  and  Godefifroi  de 
St  Omer,  a  knight  from  northern  France,  who  in  11x9  undertook 
the  pious  task  of  protecting  the  pilgrims  who,  after  the  first 
crusade,  flocked  to  Jerusalem  and  the  other  sacred  spots  in 
the  Holy  Land.  They  were  quickly  joined  by  six  other  knights 
and  soon  afterwards  organized  themselves  as  a  religious  com- 
munity,  taking  an  oath  to  the  patriarch  of  Jerusalem  to  guard 
the  public  roads,  to  forsake  woridly  chivalry,  "of  which  human 
favour  and  not  Jesus  Christ  was  the  cause,"  and,  Kving  in 
chastity,  obedience  and  poverty,  according  to  the  rule  of  St 
Benedict,  "  to  fight  with  a  pure  mind  for  the  supreme  and  true 
King." 

To  this  nascent  order  of  warrior  monks  Baldwin  I.,  king  of 
Jerusalem,  handed  over  a  part  of  his  royal  palace  lying  next  to 
the  former  mosque  of  al-Aksa,  the  so-called  *'  Temple  of  Solomon," 
whence  they  took  their  name.  They  had  at  first  no  distinctive 
habit,  wearing  any  old  clothes  that  might  be  given  to  thenl. 
Nor  was  their  community  exclusive.  Their  primitive  rule 
seems  to  have  enjoined  them  especially  to  seek  out  excom- 
rounicatcd  knights,  and  to  admit  them,  after  absolution  by  the 
bishop,  to  their  order,  and  they  thus  served  a  useful  purpose 
in  at  once  disciplining  and  converting  the  unruly  rabble  of 
"  rogues  and  impious  men,  robbers  and  committers  of  sacrilege, 
murderers,  perjurers  and  adulterers"'  who  streamed  to  the 
Holy  Land  in  hope  of  phinder  and  salvation.  It  was  this  rule 
which  led  later  to  the  most  important  privilege  of  the  order, 
the  immunity  from  sentences  of  excommonKation  pronounced 
by  bishops  and  parish  priests.* 

This  practice,  as  Prutz  )X)ints  out,  might  have  brought  them 
ai  once  under  the  suspicion  of  the  Church,  and  it  soon  became 

*  A  fief  in  Champagne,  near  Troyes. 

*  Bernard  of  Qairvaux,  De  latuU  novae  mOitaet  cap.  v.  (in  Migne, 
Patrol,  lad.  ite.  p.  926). 

*  Pruu.  Temuerherrenarden,  p,  12. .  The  Latia  copy  of  the  Rule 
(Bibliothcque  Nationale)  reads  "  MilUes  non  excommunicalos  "  for 
**  chtvaliers  escamenies" \  which  means,  according  to  Prutz,  that 
when  the  Latin  version  was  made  the  ori^naJ  significance  of  the 
rale  had  been  foigotten^  M.  de  Curzon  C^^i»  du  Temple,  p,  iv.). 
on  the  other  hand,  assumes  that  the  Latin  text  represents  the 
original  rules  drawn  up  in  1128  and  that  the  French  version  is  a 
corrupt  copy.  That  Pruts  is  right  woukl  seem  to  be  shown  not 
only  by  the  reasonableness  of  the  rule  in  itself  (wily  should  the 
Templan  be  instructed  to  look  out  for  gatherings  of  uMi-excom- 
SBunicated  knights?)  but  by  the  language  of  cap.  v.  of  the  De  laude 
HtmoA  miliUu,  in  which  Bernard  extols  the  knights  for  turning  the 
enemies  q(  Christ  into  his  soldiers  (id  quasdiu  perttdit  appvf^erei 
m^UJam  propugnatoref  habere  incipiaii  Jaciatque  de  hoste  miiUem). 


expedient  to  obtain  the  highest  sanction  for  the  new  order  and 
its  rules.  In  the  autumn  of  1x27  accordingly  Hugues  de  Pa]ms, 
with  certain  oompanionSt  appeared  in  Europe,  where  he  was 
fortunate  enou|^  to  secure  the  enthusiastic  support  of  the  all- 
powerful  abbot  of  Clairvaux.  Grateful  pilgrims  had  already 
begun  to  enrich  the  order;  the  De  laude  novae  milUao^  a  glowing 
panegyric  of  this  new  and  holy  conception  of  knighthood,  ad- 
dressed by  Bernard  to  Hugues  de  Payns  by  name,  insured  the 
success  of  his  mission.  In  x  128  the  council  of  Troyes  discussed 
and  sanctioned  the  rule  of  the  order  which,  if  not  drawn  up  }xy 
Bernard,  was  undonbtedly  largely  inspired  by  him.^ 

RttU  of  (he  Temfie. — No  MS.  of  the  original  French  Rule  of  the 
Temple  XRhfjie  du  TempU)  exists.  Of  the  tnree  extant  MSS.  repre- 
senting later  recensions,  one  is  preserved  at  the  Accademia  det 


of-  the  master  of  a  subordinate  house,  is  much  abbreviated;  it 
dates,  however,  from  the  early  part  of  the  13th  century,  whereas 
the  others  are  of  the  end  of  the  century  at  earliest.  In  essentials 
these  copies  preserve  the  matter  and  spirit  of  the  primitive  Rule, 
and  they  prove  that  to  the  end  the  order  was,  in  pnnciple  at  least, 
submitted  to  the  same  strict  discipline  as  at  the  begmning.* 

The  Kkife  du  Temple  in  its  final  form  as  we  now  posaoss  it  con* 
tains  the  rules  for  the  constitution  and  administration  of  the  order; 
the  duties  and  privileges  of  the  various  classes  of  its  personnd; 
the  monastic  rulqs,  regulations  as  to  costume  and  as  to  religious 
services;  rules  for  the  holding  of  chapters,  and  a  summajry  of  offences 
and  their  punisKmcnt;  the  procedure  at  the  election  of  a  grand 
master  and  at  receptions  into  the  order;  a  definition  of  the  relations 
of  the  order  to  the  pope,  ^od  to  other  religious  orders.  It  must 
be  borne  in  mind,  however,  that  the  orgamzatioa  of  the  order  as 
described  below  was  only  gradually  developed,  not  having  been 
fixed  at  Troyes.  At  first  the  master  of  the  Temple  at  Jerusalem 
was  only  one  among  many;  the  seneschal  and  marshal  appear  not 
to  have  existed;  and  it  was  not  till  the  bull  Omme  datum  optimum 
of  Pope  Alexander  IIL  (ii6j),  the  great  charter  of  the  order»  that 
its  organization  was  definitively  centralized. 

Constitution. — As  finally  constituted,  the  order  consisted  of  (l) 
knights  (Jratres  milites),  (2)  chaplains  (Jratref  eap^lam),  (3)  aw- 
jeants  or  esquires  (fraires  servienies  armtgeri),  (4)  menials  and  crafts- 
men ifralres  servienies  famuli  and  ojicii).  All  were  bound  by  the  itiles 
of  the  order  and  enjoyed  its  privileges.  Women  were  not  admitted 
to  the  order.* 

I.  At  the  head  of  the  order  was  the  master  of  the  Temple  at 
Jerusalem  (in  Cyprus  after  the  fall  of  the  Latin  Kingdom),  known 
as  the  grand  roaster.  His  authority  was  very  gceat — except  in 
certain  reserved  cases  his  word  was  law— 4>ut  he  was  not  absolute. 
Thus  in  matters  of  special  importance — alienation  of  the  estates  of 
the  order,  attack  on  a  fortress,  declamtion  of  war,  oonduMon  of  an 
armistice,  reception  of  a  new  brother — he  had  to  consult  the  ehapt^, 
and  was  bound  by  the  vote  of  the  majority;  nor  could  he  modify 
or  abrogate  a  decree  of  the  council  of  the  order  without  thetr 
consent.  He  had  to  obtain  the  consent  of  the  chapter  also  to  the 
nomination  of  the  grand  commanders  of  the  provinces  of  the  order; 
the  lesser  offices  were  absolutely  in  his  gift.  He  was  elected  by 
a  complicated  procecs,  a  chapter  sumroonM  ad  hoc  electing  a  "  com- 
mander of  the  election"  ana  one  other  brother  who,  after  vigil  and 
prayer,  co-opted  two  more,  these  four  choosing  another  two,  and 
so  oa  till  the  number  of  the  twdve  apostles  had  been  reached.  A 
chaplain,  representing  Jesus  Christ,  was  then  added  to  complete 
the  electoral  college  (see  Curson,  I&gfe  du  TempU,  p.  xxxv).' 

The  grand  master  was  allowed  four  horses  for  his  ordinary  use. 
His  household  consisted  of  a  frater  capellanus,  a  cleric,  a  frafer 
serviens  with  two  hiH^ses.  a  Saracen  secretary  {icrivain  sarraztnois) 

"I  ■  ■  —Ml        ■  I  .1  ■■       l|»  ■■■■■■»  .—I       ■■>—■■■     1  »>^.  ■         ■■!■ 

*  Bernard  was  not  present  at  the  council.  But  the  "  humble 
escrivain  "  of  the  Rdgic  du  Temple,  Johan  MichicI,  writes  "  par 
le  comandement  dou  concile  et  dou  venerable  Pere  Bernart  abbis  de 
Cterevaus."*  Compare  the  rule  also  with  the  chapter  (lii.)  of  the 
De  laude:  De  mililibus  Christi. 

'  Of  a  secret  Rule,  in  spite  of  the  most  diligent  research,  no  trace 
has  ever  been  found.  It  is  now  generally  held  that  none  ever 
existed.  The  legend  of  its  existence,  so  fatal  to  the  order,  is  pro- 
bably traceable  to  the  fact  that  the  complete  Rule  was  jealously 
guarded  by  the  chief  office-bmrers  of  the  order,  oidv  excerpts 
DcinK  given  to  the  heads  of  the  leaser  houses  («.g.  the  Dijon  MS.) 
and  Known  generally  to  the  knights. 

*  Rule  70.  PeriUouse  chose  est  compaignte  de  feme,  que  le  deable 
emeien  paf  compaigtue  de  feme  a  degeM  fluisors  dou  dmi  sentier  ds 
pamdis.  It  is  mtemting  to  compare  this  with  the  more  wholesome 
view  of  the  best  of  the  contemporary  chivalrous  Ppats,  e.g»  Walther 
von  der  Vogelweide  or  Wolf  nun  von  Cschenbach  {Paraival),  who  hold 
up  true  love  as  the  highest  earthly  incentive  to  noble  deeds. 

'  The  ball  Omne  datum  optimum  (1163)  decreed  that  the  master 
must  be  a  koighl;  of  the  oroec  who  had  taken  the  vows,  and  vestsd 
the  elecrion  exclusively  in  the  knights. 
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as  interpreter,  a  tmnofie,  t.e.  a  soldier  belonging  to  the  light-horse 
attached  to  the  order,  a  farrier  and  a  cook,  two  footmen  (gfirions 
4  pud)  to  look  after  his  special  Turcoman  horse,  only  used  in  war 
lime.  He  was  further  attended  by  two  kmghts  of  the  order  of  high 
rank.  The  ensigns  of  his  presence  on  campaign  were  the  large 
round  tent  and  the  gonfanon  bauccnt,  the  black  and  white  pennant, 
charged  with  the  red  cross  of  the  order. 

I  2.  The  accond  officer  of  the  Temple  was  the  senesckaL  He  had 
a  nght  to  attend  all  chapters,  even  the  most  secret.  His  equipage, 
tent,  banner  and  seal  were  the  same  as  the  roaster's.  Attached 
to  his  person  were  two  squires,  a  knight  companion,  afraUr  semens, 
a  secretary  in  deacon's  orders  to  say  the  hours,  a  turcople,  a  Saracen 
secretary  and  two  foot  servants. 

5.  Third  in  order  was  the  marshal,  who  was  supreme  military 
authority,  and  had  under  his  charge  the  horses  anci  arms.  In  the 
absence  of  master  and  seneschal  he  acted  as  locum  tenens.  His 
equipage  and  suUe  were  much  the  same  as  those  of  master  and 
seneschal. 

The  provincial  marshals  were  absolute  in  their  provinces,  but 
subordinate  to  the  marshal  of  the  order. 

The  commander  of  Ike  land  and  realm  of  Jerusalem  was  grand 
treasurer  of  the  order,  administered  its  estates  in  the  province  of 
Terusalem,  and  was  responsible  for  the  lodging  of  the  brethren. 
He  also  had  charge  of  the  fleet,  the  commander  of  the  port  of  Acre 
being  his  subordinate.  His  equipage  and  suite  were  much  the  same 
4s  those  of  seneschal  and  marshal. 

The  commander  of  the  city  of  Jerusalem  was  the  hosfntaller  of  the 
order  He  was  charged  with  the  defence  of  pilgrims  visitine  the 
Holy  Land,  and  with  the  duty  of  supplying  them  with  food  and 
horses.  Ten  knights  were  specially  attached  to  him  for  this  purpose, 
and  to  act  as  guard  to  the  relics  of  the  True  Cross.  Subordinate 
to  him  was  a  second  commander  for  the  city  itself. 

The  commanders  of  Tripoli  and  Antioch  enjoyed  all  the  rights  of 
the  grand  master  within  tlteir  provinces,  except  when  he  was  present. 
They  too  had  the  round  tent  and  the  gonfanon. 

Besides  these,  the  rule  mentions  the  commanders  of  France, 
England,  Poitou.  Portugal,  Apulia  and  Hungary,  whose  rights  and 
privileges  are  analogous  to  those  of  the  commanders  above  men- 
tioned.* 

'  Lastly,  of  the  great  officers  of  the  order  must  be  mentioned  the 
drapier,  who  was  charged  with  the  supervision  of  the  clothing 
of  the  brethren.  He  was  closely  associated  with  the  commander 
of  the  kingdom  of  Jerusalem,  his  eouipase  was  that  of  the  com- 
manders, but  his  suite  included  a  numoer  oftallorB. 

Below  the  great  dignitaries  there  were  in  the  provinces  comman^i 
of  houses,  under  the  provincial  commanders,  and  the  commanders  of 
the  kuiihls,  who  acted  as  lieutenants  of  the  marshals. 
.  Turning  to  the  general  body  of  the  order:  the  knights  {rnUites) 
were  entitled  to  three  horses  and  a  sauire,  or  by  special  favour  to 
four  horses  and  two  squires.  They  haa  two  tents. 
I  Of  the  Serjeants  (sementes)  five  occupied  an  exceptional  position: 
the  deputy-marshals  (souz-mareschau),  who  looked  after  the  arms 
and  armour,  the  fon/ammier,  who  was  responnble  for  the  discipline 
and  catering  of  the  squires,  the  kitchener  {cuisinter)  and  the  farrier. 
These  had  two  horses,  a  squire  and  a  tent.  All  the  others,  even  if 
commanders  dt  houses,  had  but  one  horse.  At  the  head  of  all  the 
Serjeants  in  time  of  war  was  the  turcopiier,  the  chief  of  the  tur- 
copies.  He  had  four  horses  in  his  equipage  and  certain  special 
prerogatives;  in  battle  he  took  his  orders  only  from  the  master 
or  sencachal. 

Of  peculiar  importance  were  the  chaplains  (Jraires  capdlani). 
These  did  not  originally  form  part  of  the  order,  which  was  served 
by  priests  from  outside.  The  bull  Omne  datum  optimum  of  11 63 
imposed  on  clerics  atuching  themselves  to  the  order  an  oath  of  life- 
long obedience  to  the  gnnd  master;  by  the  middle  of  the  13th 
century  the  chaplains  took  the  same  oath  as  the  other  brothers  and 
were  distin^ished  from  them  only  by  their  onjers  and  the  privil^cs 
these  implied  (e.g.  they  were  spared  the  more  humiliating  punish- 
ments, shaved  the  face,  and  had  a  separate  cup  to  drink  out  of). 
The  order  thus  had  its  own  clergy,  exempt  from  the  jurisdiction 
of  diocesan  bishops  and  parish  priests,  owihg  obedience  to  the 
grand  master  and  the  pope  alone.  By  the  rules,  no  Templar  was 
allowed  to  confess  to  any  save  a  priest  attached  to  the  order,  if  one 
were  available,  and  such  priest  was  formally  declared  to  have  re- 
ceived from  the  pope  more  power  to  absolve  than  an  anchblshop.* 

It  remains  to  be  said  that  the  brethren  were  admitted  either  for 
life  or  for  a  term  of  years.  Married  ropn  were  also  received,  but 
on  condition  of  bequeathing  one  half  of  their  property  to  the  order 
(rule  69). 

The  chapters  of  the  order  were  either  secret,  composed  of  such 
brothers  as  the  master  might  esteem  "  wise  cmd  profitable  for 

*  The  titles  varied.  The  provincial  commander  is  *'  Master  "  or 
"  Grand  Prior  "  or  "  Grand  Preceptor  "  under  him  are  "  prion  " 
over  large  estates,  and  under  them  "  preceptors  "  of  houses.  Pre- 
ceptors took  their  name  from  the  mandate  of  the  master  issued 
to  them:  "  Praectptmus  libi.  " 

'  Rule  269  .  .  .  Car  il  en  ont  greignorpooir  de  Paposioik  {Le. 
tfhepope)  d'eausasstnldnqucun<^reel^esg^e  (Curaon,  p.  165}. 


giving  advice,  '*  or  geneiat  assemblies  of  the  order,  at  the  diacredoa 
of  the  master,  who  was  to  listen  to  the  counsel  given  and  do  what 
seemed  best  toliim  (rule  36). 

HabU  of  the  Order. — The  characteristic  habit  oi  the  order  was 
the  white  mantle,  symbolic  of  purity,  with  the  red  cross,  the  ensiea 
of  the  champions  of  the  Church,  first  granted  by  Pope  Eugcnius  III. 
(1145-53).  Onl)r  the  unmarried  knights  bound  by  life-long  vows, 
however;  were  privileged  to  wear  the  white  mantle,  which  was  also 

given  to  chaplains  in  episcopal  orders.    The  rest  wore  a  black  or 
rown  mantle,  the  red  cross  being  common  to  all.    The  chaplains 
were  distinguished  by  wearing  the  mantle  closed. 

Conduct  and  Disct^ine. — The  brethren  were  to  attend  daily 
services;  but  the  soldier  outwcaried  with  his  nightly  duties  might' 
on  certain  condirions  absent  himself  from  matins  with  the  master's 
consent.^  Two  rwular  meals  were  allowed  for  each  day;  but  to 
these  might  be  added,  at  the  roaster's  discretion,  a  light  collation 
towards  sunset.  Meat  mizht  be  eaten  thnce  a  week;  and  on  other 
days  there  was  to  be  a  choice  of  vegetable  fare  so  as  to  suit  the 
tenderest  stomach.  Brethren  were  to  eat  by  couples,  each  keeping 
an  eye  on  his  fellow  to  see  that  he  did  not  practise  an  undue  austerity. 
Wine  was  served  at  every  meal,  and  at  those  times  silence  was 
strictly  enjoined  that  the  words  of  Holy  Writ  might  be  heard  with 
the  closest  attention.  *  Special  care  was  to  be  taken  of  aged  and 
ailing  members.  Every  brother  owed  the  most  absolute  owdieme 
to  the  master  of  the  oraer,  and  was  to  ko  wherever  his  stipericMr  bode 
him  without  delay,  "  as  if  commanded  by  God."  All  undue  display 
in  arms  or  harness  was  forbidden.  Parti<oloured  garments  were 
forbidden.  All  garments  were  to  be  made  of  wool ;  but  from  Easter 
to  All  Soub  a  linen  shirt  might  be  substituted  for  one  of  wool.  The 
hair  was  to  be  worn  short,  and  a  roueh  board  became  one  of  the 
distinguishing  marks  of  the  order.  Hunting  and  hawking  were 
unlawful;  and  the  very  allusion  to  the  follies  or  secular  achieve- 
ments of  earlier  life  was  forbidden.  A  lion,  however,  being  the 
type  of  the  evil  one,  was  le^timate  prey.  Strict  watch  was  kept 
on  the  incomings  and  outgoings  of  every  brother,  except  when  he 
went  out  by  night  to  visit  the  Sepukhrc  of  our  Lord.  No  letter.' 
even  from  the  nearest  relative,  might  be  opened  except  in  the  master's 
presence;  nor  was  any  member  to  feel  annoyance  if  he  saw  his 
relative's  gift  transferred  at  the  master's  bicMing  to  some  other 
brother.  The  brethren  were  to  sleep  in  separate  beds  in  shirts  and 
breeches,  with  a  light  always  burning  in  the  dormitory.  Those 
who  lacked  a  mattress  might  place  a  piece  of  carpet  on  the  floor; 
but  all  luxury  was  discouraged. 

A  term  of  probation  was  assimed  to  eadi  candidate  before  ad* 
mission;  and  a  special  clause  mscouraged  the  reception  of  boys 
before  they  were  of  an  age  to  bear  arms.*  Lastly,  the  brethren  of 
the  Temple  were  exhorted  to  shun  the  kiss  of  every  woman,  whether 
maid  or  widow,  mother,  aunt  or  sister. 

For  grievous  offences,  such  as  desertion  to  the  Saracens,  heresy. 


obedience,  lowering  the  banner  m  battle,  or  killing  a  slave  or  a  horse, 
he  suffered  a  tentporary  d^radation  (perdre  son  abit).  No  member 
of  another  religious  order  was  received  by  the  Templars,  and  no 
Templar  could  leave  the  order  without  permission  of  the.master» 
and  then  only  on  condition  of  joining  a  stricter  monastic  com- 
munity. By  mutual  agreement  the  Templars  and  Hospitallers, 
despite  their  long  and  deadly  feud,  were  bound  not  to.receive  elected 
members  of  the  rival  order;  and  the  Templar  cut  pff  in  battle  and 
defeat  from  all  hope  of  rejoining  his  own  ranks  might  rally  to  the 
cross  of  St  John. 

History.—Long  before  St  Bernard's  death  (1155)  the  new 
order  was  established  in  almost  every  kingdom  ci  Latin 
Christendom.  Heaxy  I  granted  them  lands  in  Normandy. 
They  seemed  to  have  been  c£ttled  in  Castile  by  1 1 29,  in  Rochelle 
by  1131,  in  Laaguedoc  1^  2136,  at  Rome  by  1x38,  in  Brittany 
by  ZX41,  and  in  Germany  at  perham  a  still  earlier  date.  AJ- 
phonso  1.  of  Aragon  and.  Navarre,  iiwe  may  trust  the  Spanish 
histoilaos,  beqneathed  them  the  third  of  lu^  kingdom  spnas 
(Mariana,  z.  c  9).  Raymond  Berengar  IV.,  count  of  •/<*• 
Barcelana,  and  Alphonao's  successor  In  Aragon,  whose  «<^''* 
father  had  been  admitted  to  the  order,  granted  them  the  strong 
castle  of  Monzon  (1143)1  and  established  a  new  chivalry  in 
Imitation  of  theirs.  Louis  VII.  in  the  latter  years  of  his  reign 
gave  them  a  piece  0/  marsh  land  outside  Paiis>  which  in  later 
times  became  known  as  the  Temple,  and  was  the  headquarters 

■The  Bible  was  read  In  a  French  translation.  A  MS.  of  a 
Templar  BiUe.  exhibiting  curious  touches  of  the  critical  spirit,  ia 
now  in  the  Bfclioth^ue  Nationalc  in  Paris.  See  Pnits,  Temptrr» 
kerrenoTi^en,  p.  116. 

*  Thu  rale  was  not  observed  later  on,  postulants  being  admitted 
without  any  period  of  noviciate,  and  among  the  Templars  arrested 
in  1507  were  many  young  boys. 
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of  the  order  ia  Europe.*  Stephen  of  England  granted  them 
the  manors  of  Cressing  and  Witham  in  Essex,  and  his  wife 
Matilda  that  of  Cowley,  near  Oxford.  Eugenlus  III.,  Louis  VII., 
and  130  brethren  were  present  at  the  Paris  chapter  (1147)  when 
Bernard  de  Balliol  granted  the  order  15  librates  of  land  near 
Hitchin;  and  the  list  of  English  benefactors  under  Stephen 
and  Henry  II.  includes  the  noble  names  of  Ferrers,  Hurcourt, 
Hastings,  Lacy,  Clare,  Vere  and  Mowbray.  Spiritual  privileges 
were  granted  to  them  by  the  popes  as  lavishly  as  temporal  pos- 
sessions by  the  princes  and  people.  Pope  Adrian  IV.  allowed 
them  to  have  their  own  churdies;  Eugenius  III.  added  to  these 
the  right  to  have  churchyards;  and  churches  and  churchyards, 
as  in  the  case  of  the  order  generally,  were  (exempted  from  the 
operation  of  ordinary  excommunications  and  interdicts.  Thus 
a  person  dying  excommunicated,  refused  burial  el8ewhere» 
sometimes — like  Geoffrey  de  Mandeville' — ^found  a  resting- 
place  in  the  consecrated  ground  of  the  Templars.  Eugenius  III. 
also  granted  the  Templars  the  right  to  have  interdicted 
churches  opened  twice  a  year  for  the  purpose  of  making  their 
collections.  They  were,  moreover,  as  defendeiB  of  the  Church, 
exempted  from  the  payment  of  tithes.  Finally,  they  were 
exempted  from  the  action  even  of  general  censures  and  decrees 
of  the  popes,  unless  mentioned  in  them  by  name.  Very  soon 
the  order  refused  to  submit  in  any  way  to  the  onlinary  juris- 
diction of  the  diocesan  bishops  and  formed  in  effect  a  separate 
ecdesiasUcal  organization  under  the  pope  as  supreme  bishop. 
The  result  was  that,  scarce  twenty-five  years  after  its  founda- 
tion, the  order  was  at  open  feud  with  bishops  and  parish  priests, 
and  the  popes  found  it  necessary  to  issue  decree  after  decree  to 
protect  it  from  violence  and  spoliation.  The  complaints  of 
the  secular  clergy,  on  the  other  hand,  came  to  a  head  in  1179 
at  the  Lateran  Council,  when  even  Pope  Alexander  III.  had  to 
consent  to  a  series  of  decrees  directed  against  the  abuse  of  its 
privileges  by  the  order  (Prutz,  p.  41}. 

So  kng,  however,  as  the  attention  of  the  papa^  and  of 
Christendom  was  fixed  on  the  problem  of  recovering  and  safe* 
guarding  the  Holy  Land,  the  position  of  the  Templars  was 
unassailable  and  all  efforts  to  curb  the  growth  of  their  power 
vain.  The  order  as  such  had  no  European  policy;'  the  whole 
of  its  vast  organization  was  maintained  for  the  purpose  of 
feeding  the  holy  war  against  the  infidels  with  recruits  and  with 
money;  and  its  ultimate  fate  depended  on  its  success  or  failure 
in  the  East.  (W.  A.  P.) 

After  the  council  of  Troyes  Hugues  de  Payns  came  to  England 
and  induced  a  number  of  knights  to  follow  him  to  the  Holy 
Land.  Among  these  was  Fulk,  count  of  Anjou,  who  would 
thus  seem  to  have  been  a  Templar  before  assuming  the  crown 
of  Jerusalem  in  1131.  Hugues  de  Payns  died  abwxt  the  year 
1136  and  was  succeeded  by  Robert  de  Craon,  who  is 
said  to  have  been  Anselm's  nephew.  Everard  de 
msafn.  Barns,  the  third  master,  waa  conspicupus  in  the  second 
crusade.  In  the  disastrous  march  from  Laodicea  to  Attalia 
his  troops  alone  kept  up  even  the  show  of  discipline;  and  their 

*  In  August  1279.  Philip  IV.  ceded  to  the  Templars  within  the 
precincts  of  the  Temple  at  Paris  {vicits  Tempti),  ij$.  the  whole 
fortified  qiwrter  on  Che  right  bank  of  the  Seine,  the  xx^ht  to  exercise 
hiKher  and  lower  justice  (nlfto  et  ba^sajusticia),  to  retain  all  property 
usually  escheated  to  the  crown,  and  to  guard  thdr  fortress  "  night 
and  day  *'  by  means  of  their  own  serv%entes  without  interference. 
The  king  andenook;  for  himself  and  his  successora,  not  to  endeavour 
to  levy  any  lailU  or  other  tax  nor  to  exact  any  of  the  customary 
feudal  services  within  the  Temple.  -  Text  in  Prutz,  Ttmplerkerren- 
arden,  p.  298. 

*  nio  autem,  in  discrimine  mortis,  ultimuui  trehente  splritum, 
quidam  sopervenere  Templarii  qui  reliffionis  sacre  habitum  cruce 
nibea  rignatum  ei  imposuecunt  (iioik  Ang^t  tv.  143).  There  must 
be  a  slight  error  here  on  the  part  of  the  chronicler;  for  Geoffrey 
died  in  ii^  and  the  red  cross  was  not  granted  to  the  Templars 
until  the  following  year.  This  does  not.  however,  affect  the  main  fact 
that  Geoffrey,  thoush  excommunicated,  was  buried  in  oonsecrated 
(round  at  the  New  Temple  in  London.  This  was  in  1163,  twenty- 
two  years  before  the  consecration  of  the  Temple  Church  now  standing. 
See  Kound.  Geoffrey  de  MandevSU,  p.  224. 

*  Finke.  p.  42.  Individual  TempUrs,  of  course,  acted  from  time 
to  time  as  diplomats  or  as  royal  advisers;  but  they  in  no  sense 
reivemtod  the  order. 


success  prompted  Louis  VII.  to  regulate  his  whole  army  after 
the  model  of  the  Templar  knights.  In  the  French  king's 
distress  for  mouey  the  Templars  lent  him  large  sums,  ranging 
from  3000  silver  marks  to  jo,ooo  aolidi.  When  Conijid  III.  of 
Germany  reached  Jerusalem  he  was  entertained  at  their  palace 
(Easier  1148);  and  in  the  summer  of  the  same  year  they  took 
part  in  the  unsucnssful  siege  of  Damascus.  The  failure  of 
th»  expedition  was  ascribed  by  a  contemporary  writer  to  their 
Lreachoiy — a  charge  to  which  Conrad  would  not  assent.  This 
is  the  first  note  of  the  accusations  which  from  this  time  were  of 
constant  recurrence.* 

Henceforward  for  140  years  the  history  of  the  Templars  is 
the  history  of  the  Crusades  (^.0.).  In  1x49  the  Templars  were 
ai^K>inted  to  guard  the  fortress  of  Gaza,  the  Ust  Christian 
stronghold  on  -the  way  towards  Egypt.  Four  years  later  the 
new  master,  Bernard  de  Trcmelai,  and  forty  of  his  followers, 
bursting  into  Ascalon,  were  surrounded  by  the  Saracens  and 
cut  off  to  a  single  mau.  William  of  Tyre  has  preserved  the 
scandal  of  the  day  when  be  hints  that  they  met  a  merited  fate 
in  their  eagemcsB  to  possess  thenwdves  of  the  city  treasure. 
Next  year  the  rumour  went  abroad  that  they  had  sold  a  noble 
half  •converted  Egyptian  prince,  who  had  fallen  into  their  hands, 
to  chains  and  certain  death  for  60,000  aurei.  In  xx66  Amakfc, 
the  Latin  king  of  Jonisalem,  hanged  twelve  Templars  on  a 
charge  of  betraying  a  fortress  beyond  the  Jordan  to  an  amir 
of  NQr  al-Din  of  Damascus.  The  military  power  of  Ndr  al-DXn 
(1x45-73)  was  a  standing  menace  to  the  Christian  j^^j^ 
sctttoents  in  the  East.  Edesaa  had  fallen  to  the  ooag 
prowess  of  his  father  (1x44-45);  Damascus  was  con-  ^i*^  f^f 
quered  by  the  son  (1x53),  who  four  years  earlier  had  ^'^'^ 
carried  fa^  depredations  almost  to  the  walls  of  Antioch,  and  in 
1x57  laid  siege  to  the  Christian  town  of  Paneas  near  the  sources 
of  the  Jordan.  In  the  disastrous  fight  that  followed  for  the 
safety  of  the  fcwtresaof  the  Hospitallers,  Bertrand  de  Blanquefort» 
the  master  of  the  Templars,  and  Odo  de  St  Amand,  one  of  his 
successora,  were  taken  prisoners.  Bertrand  was  released  later 
when  Manuel  waa  prqMring  to  inarch  against  Nilr  al'Dln.  The 
Templars  do  not  seem  to  have  opposed  Amalric's  eariiy  expedi- 
tions against  Egypt.  It  was  Cieoffrey  Fukher,  the  Temp^ir 
correspondent  of  Louis  VII.,  who  brought  back  (1167)  to 
Jerusalem  the  glowing  accounts  of  the  splendour  of  the  caliph's 
GDurt  at  Cairo  with  which  Gibbon  has  enlivened  his  great  work. 
Nor  was  the  order  less  active  at  the  northern  limits  of  the  Latin 
kingdom.  Two  English  Templars,  Gilbert  de  Lacy  and  Robert 
Maosel,  "qui  Gaknsibus  praeerat,"  starting  from  Antioch, 
surprised  NQr  al-DIn  in  the  neighbourhood  of  Tripoli  and  put 
him  barefooted  to  flight.  But  jealovsy  or  honour  led  the 
Templars  to  oppose  Amalric's  Egyptian  expedition  of  xi68; 
and  the  wisdom,  of  their  advice  became  apparent  when  the  re- 
newed discord  on  the  Nile  led  to  the  conquest  of  Egypt  by  Asad 
al-Din  ShlrkOh,  and  thus  indirectly  to  the  accession 
of  Saladin,in  1x69.  In  1x70  they  beat  Saladin  back  wut 
from  their  frontier  fortress  of  Gaza;  and  seven  years 
later  they  shared  in  Baldwin  IV.'s  great  victory  at  Ascalon, 

Meanwhile  Saladin  had  possessed  himself  of  Emeea  and 
Damascus  (u74-75)»  a»»df  «  he  was  already  lord  of  Egypt, 
his  power  hemmed  in  the  Latin  kingdom  on  every  side.  In 
July  XI 73  Amahic  was  succeeded  by  his  son  Baldwin  IVn  a 
boy  of  twelvef  Raymond  III.,  count  of  Tripoli,  a  man  aus- 
pected  of  being  in  league  with  the  Saracens,  was  appointed 
regent,  although  in  1x76  the  mastezs  of  the  Templars  and  the 
Hospitallers  united  in  offering  this  office  to  the  newly  arrived 
Philip  of  Flanders.  The  construction  of  the  Templar  fortress 
at  Jacob's  ford  on  the  upper  Jordan  led  to  a  fresh  Saracen  im 
vasion  and  the  disastrous  battle  of  Paneas  (1x79).  from  which 
the  young  king  and  -the  Holy  Cross  escaped  with  difficulty, 
while  Odo  de  St  Amand,  the  grand  master,  was  carried  away 
captive  and  never  returned. 

During  Odo's  mastership  the  Old  Man  of  the  Mountains  sent 
to  Amatric  offering  to  accept  the  Christian  faith  if  released  from 
the  tribute  he  had  paid  to  the  Templars  since  (according  to  the 
« Ifuk  PMUi/Sc.  ap.  Pertz,  XX.  53S*U^ 
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reckoning  of  M.  Defrfmery)  sonwwhere  about  X149.  The 
Templars  murdered  the  envoys  on  their  retu  m  (c.  1 1 72) .  Amalrlc 
demanded  that  the  offenders  should  be  given  up  to  justice. 
Odo  refused  to  yield  the  chief  culprit,  though  he  was  well  known, 
and  invoked  the  protection  of  the  pope.  Amalric  had  to  vin- 
dicate his  right  by  force  of  arms  at  Sidon,  and  died  while  prepar- 
ing to  take  strongs  measures.  The  connexion  between  the 
Templars  and  the  Old  Man  was  still  viti^  eighty  years  later  when 
the  two  grand  masters  rebuked  the  hisolcnce  of  the  Assassin 
envojrs  in  the  presence  of  Louis  IX.  Odo  de  St  Amand  was  suc- 
ceeded by  Arnold  de  Torroge,  who  died  at  Verona  on  his  way  to 
implore  European  succour  for  the  Holy  Land.  The  power  of 
Saladin  was  now  (1184)  increasing  daily;  Baldwin  IV.  was  a 
leper,  and  his  realm  was  a  prey  to  rival  factions.  There  were 
two  claimants  for  the  guardianship  of  the  state— Raymond  III. 
of  Tripoli  and  Guy  de  Lusignan,  who  in  11 80  had  married 
Sibylla,  sister  of  the  young  king.  Baldwin  inclined  to  the 
former,  against  the  patriarch  and  Arnold  de  Torroge. 

There  is  something  Homeric  in  the  story  of  the  fall  of  the 
Latin  kingdom  as  related  by  the  historians  of  the  next  century. 
P«iro/  A  French  knight,  Gerard  de  Riderfort  or  Bideford, 
l«<te  coming  to  the  East  in  quest  of  fortune,  attached 
MyylMu.  hjmself  to  the  service  of  Raymond  of  Tripoli,  kx>king 
for  the  hand  of  some  wealthy  widow  in  reward.  But  on  his 
claiming  the  hand  of  the  lady  of  Botron  he  was  met  with  a 
refusal.  Angered  at  this,  Gerard  enrolled  himself  among  the 
Temphrs,  biding  his  time  for  revenge,  and  was  elected  grand 
master  on  the  death  of  Arnold.  Baldwin  IV.  died  (11S5), 
leaving  the  throne  to  his  young  nephew  Baldwin  V.,  the  son 
of  Sibylla,  under  the  guardianship  of  Raymond,  whose  office 
was  not  of  long  duration,  as  the  little  king  died  in  September 
1 1 86.  This  was  Gerard's  opportunity.  The  Templars  carried 
the  body  of  their  dead  sovereign  to  Jerusalem  for  burial;  and 
then,  unknown  to  the  barons  of  the  realm,  Gerard  and  the 
patriarch  crowned  Sibylla  and  her  husband  Guy.  The  corona- 
tion of  Guy  was  the  triumph  of  Raynatd  of  ChAtillon,  once 
prince  of  Antioch,  and  Saladin*s  deadliest  foe.  It  was  at  the 
same  time  the  overthrow  of  Raymond's  ambition;  and  both 
Latin  and  Arabic  writers  are  agreed  that  the  Christian  count 
and  the  Mahommedan  sultan  now  entered  into  an  alliance. 
To  break  this  friendship  and  so  save  the  kingdom,  the  two 
grand  masters  were  sent  north  to  make  terms  with  Raymond. 
But  the  rash  valour  of  the  Templars  provoked  a  hopeless  contest 
with  7000  Saracens.  The  grand  master  of  the  HospitaUers 
was  slain;  but  Gerard  made  his  escape  with  three  knights  to 
Nazareth  (ist  May  1187).  In  this  emergency  Raymond  be- 
came reconciled  with  Guy;  and  Gerard  placed  the  Temple 
treasures  of  Henry  II.  at  his  king*8  disposal.  Once  more  it  was 
the  Templars'  rashness  that  led  to  the  disastrous  battle  of 
Hittin  (4th  July).  Gerard  and  the  king  fell  into  the  hands  of 
Saladin^  but  were  released  about  a  year  later;  Raymond  of 
Tripoli  made  his  escape  through  treachery  or  fortune;  and  230 
Templars  felt  in  or  after  the  battle,  for  the  fight  was  scarcely 
over  before  Saladin  ordered  all  the  Templars  and  HospitaUen 
to  be  murdered  in  cold  blood.  One  after  another  the  Christian 
fortresses  of  Palestine  fell  into  the  hands  of  Saladin.  Jenisalem 
Pan  or  surrendered  on  snd-jrd  October  1187,  and  the  treasures 
J*'^  '  of  the  Temple  coffers  were  used  to  purchase  the  re- 
■■'*'♦  demption  of  the  poorer  Christians,  part  of  whom  the 
Templar  warriors  guarded  on  their  sad  march  from  the  Holy 
City  to  Tripoli.  Part  of  their  wealth  was  expended  by  Conrad 
of  Montferrat  In  the  defence  of  Tyre;  but,  vHien  this  prince 
refused  to  admit  Guy  to  his  city,  both  the  Templars  and  the 
HospitaDers  from  the  neighbouring  polls  flocked  to  the  banner 
!t*fvo/  of  their  released  king  and  accompanied  him  to  the 
^***  siege  of  Acre  (22nd  August  1189).  In  his  company 
they  bore  their  part  in  the  fwo  years'  siege  and  the  terrible 
famine  of  11 90-91;  and  their  grand  master  died  in  the  great 
battle  of  4th  October  1189,  refusing  to  survive  the  slaughter 
of  his  brethren. 

-  On  the  fall  of  Acre  Philip  Augustus  established  liiAself  in 
the  pahice  of  the  .Tamplars,  who  are,  however,  sUted  to  have 


sympathrsed  with  Richard.  This  king  sold  them  the  island  of 
Cyprus  for  100,000  besants;  but,  unable  to  pay  the  purchase 
money,  they  transferred  the  debt  and  the  prindpaHty  to  Guy 
of  Lusignan.  Hie  English  king  consulted  them  before  deciding 
on  any  great  military  movement;  and  in  June  1192  they  ad* 
vocaled  the  bold  plan  of  an  advance  on  Egypt  rather  than  on 
Jerusalem.  In  the  disputes  for  the  Latin  kingdom  of  the  East 
the  Templars  seem  to  have  supported  Guy,  and,  like  Richard, 
were  credited  with  having  had  a  hand  in  the  murder  of  Conrad 
of  Montferrat  (April  1192).  It  was  in  the  disguise  of  a  Templar 
and  in  a  Templar  galley  that  Richard  left  the  Holy  Land. 
When  Acre  was  recovered,  the  Twnplars,  like  the  Hospitallers, 
received  their  own  quarters  in  the  town,  which  from  this  time 
became  the  centre  of  the  order.  On  the  death  of  Henry  of 
Champagne  (i  197)  they  vetoed  the  election  of  Radul  de  Tabarie; 
after  the  death  of  his  successor  Amalric  they  refused  to  renew 
the  truce  with  Saladin's  brother,  Saif  al-Din,  and  led  an  expedi* 
tion  against  the  Saracens  before  the  arrival  of  the  JbAjid* 
new  king,  John  de  Brienne,  at  whose  coronation  in  Brt^mmt, 
laio  William  de  Chartres,  the  grand  master,  was  present. 
Seven  years  later,  with  the  aid  of  Walter  de  Avennis  and  of 
the  Teutonic  Knights,  they  commenced  the  building  of  their 
fortress  of  Castle  Pilgrim,  near  Acre,  on  a  rocky  promontory 
washed  by  the  Mediterranean  on  every  side  except  the  east. 
This  wonderful  structure,  whose  ruins  are  still  to  be  seen,  was 
fortified  with  a  strong  wall,  founded  on  the  substructure  of  a 
yet  more  extensive  one  running  from  sea  to  sea,  and  was  flanked 
by  lofty  towers  of  huge  squared  stones.  Within  was  a  spring 
of  pure  water,  besides  fishponds,  sait-mines,  woods,  pastures, 
orchards,  and  all  things  fitted  to  furnish  an  abode  in  which  the 
Terapktrs  might  await  the  day  of  their  restoration  to  Jerusalem. 

It  was  from  this  castle  that  in  May  121 8  the  fifth  crvsade 
started  for  the  expedition  against  Egypt.  The  Templars  were 
the  heroes  of  the  siege  of  Damietta,  at  which  William  fmh 
de  Chartres  was  slain.  "  First  to  attack  and  Utst  to  "■"'*''■' 
retreat,"  they  saved  the  Christian  army  from  annihilation  on 
29th  August  1 219;  and  when  the  dty  surrendered  (5th 
November)  the  only  one  of  fts  twenty-^ight  towers  that  had 
begun  to  give  way  had  been  shaken  by  their  engmes.  On  the 
other  hand,  it  was  largely  owing  to  their  objections  that  John 
de  Brienne  refused  the  sultan's  offer  to  restore  Jerusalem  and 
Palestine. 

From  the  very  first  the  Templars  seem  to  have  been  opposed 
to  Frederick  II.,  and  when  he  landed  at  Acre  (7th  September 
1228)  they  refused  to  march  under  the'  banners  of  an  excom<> 
munlcaled  man,  and  would  only  accompany  Ws  host  from 
Acre  to  Joppa  in  a  separate  body.  They  were  accused  of 
notifying  Frederick's  intended  pilgtimage  to  the  Jordan  to  the 
sultan,  aind  they  were  certainly  opposed  to  Frederick's  ten  ycnrsf 
pea6e  with  Al-Ksmil,  the  sultan  of  ^gypt,  arid  refused  to  be 
present  at  his  coronation  in  Jerusalem.  Frederick  was  not 
stow  to  aveng»  himself:  he  left  Jenisalem  abruptly,  publicly 
insulted  the  gcand  master,  demanded  the  surrender  «f  their 
fortresses,  and  even  laid  siege  to  Castle  Pilgrim,  He  left  Acre 
00  the  jnd  of  May  1229,  and  on  landing  in  Apulia  gave  orders 
to  seize  the  estates  of  the  order  and  chase  aU  its  members  from 
the  land. 

Long  before  the  expiration  of  Frederick's  peace  Europe  was 
preparing  for  a  fresh  crusade  against  the  now  divided  realm  of 
the  Ayyubids.  Theobald  of  Navarre  and  his  crusaden  awMrfS 
reached  Palestine  about  August  1239.  The  Templars  "■■**'■ 
shared  in  the  great  defeat  near  Jaffa,  an  engagement  which 
their  temerity  had  done  much  to  provoke  (xjth  November  1^9). 
If  the  king  ever  accepted  the  overtures  of  §iilib  of  Damascus, 
he  was  supportmg  the  policy  of  Hermann  of  Perigord,  the  grand 
roaster,  who  towards  the  summer  of  1244  wrote  a  triumphant 
letter  to  England*  telling  how  he  had  engaged  this  sultan  and 
Nasir  of  Rerak  to  make  an  aHianCe  against  the  sultan  of  Egypt 
and  restore  the  whole  of  Palestine  from  the  Jordan  to  the  sea, 
Theobald,  however,  before  leaving  the  Holy  Land  ( 27lh 
September.  1240},  signed  a  ten  years'  truce  with  $Ali|^  of  £gypti 
The  Hospitallers  seem  to  have  been  won  oaet  to  fais.view,aad 
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«lttn  Rkhud  of  Cornwall  krrivfid  (nth  October)  he  had  to 
dedde  between  the  two  rival  ordera  and  their,  exposing  policies. 
After  some  hesitation  he  concluded  a  treaty  with  the  sultan  of 
Egypt,  much  to  th^  annoyanbe  of  the  Templata,  who  openly 
mocked  his  efforts.  On  hia  departure  the  thiee  orders  came 
to  open  discord:  the  Templars  laid  siege  to  the  Hospitallers  in 
Acre  and  drove  out  the  Teutonic  Knights  "  in  contiuneliam 
imperatoris."  They  were  successful  on  all  sides.  The  negotia- 
tions with  Damascus  and  Kerafc  were  reopened^  and  in  1244 
Hermann  of  Perigord  wrote  to  the  princes  of  Europe  that  after 
a  *'  silence  of  fifty-six  years  the  dWine  mysteciea  would  once 
more  be  celebrated  in  the  Holy  City." 

It  was  in  this  moment  of  danger  tfafit  the  sultan  of  Babyloii 
called  In  the  barbavous  Kharismians,  whom  the  Mongol  in* 
KhMHf  vasions  had  driven  Irom  their  native  lands.  These 
miaaia*  savages,  entering  from  the  north,  flowed  like  a  tide 
*'■•'•■•  past  the  newly  built  and  impregnable  Templar  fortress 
of  Safed,  swept  down  on  Jeitisalem,  and  amUBlated  the 
Christian  army  near  Casa  on  St  Luke's  day  (i8th  October) 
1244.  From  this  blow  the  Latin  kingdom  of  the  East  never 
recovered;  ^00  knights  took  part  in  the  battle;  the  whole 
force  of  the  Templan,  500  in  number,  was  present,  but  only 
18  survived,  and  of  900  Hospitallers  only  x6.  The  masters  df 
both  orders  were  slain  or  uken  prisoners.  Despite  the  admir- 
able valour  of  the  Templars,  their  policy  had  proved  the  ruin 
of  the  land.  Jerusalem  was  lost  to  Christendom  for  ever;  and, 
though  the  Kharicmians  melted  awa^  in  the  course  of  the  next 
three  years,  they  left  the  country  so  weak  that  all  the  acquisi- 
tions of  Theobald  and  Richard  fell  an  easy  prey  to  the  suUaa 
of  Babylon. 

Recognising  the  fact  that  the  true  way  to  Jerusalem  lay 
through  Bgypt,  Louis  IX.  led  his  host  to  the  banks  of  the  Nile, 
l^^ta  being  accompanied  by  the  Templars.  Their  master, 
Dt.u  William  de  Sonnac,  attempted  in  vain  to  icatrain 
«"•■**  the  rash  advance  of  the  count  of  Artois  at  the  battle 
of  Mnnsura  (8th  February  1250),  which  only  three  Templars 
survived.  St  Louts,  when  captured  a  few  weeks  later,  owed 
his  speedy  release  to  the  generosity  with  which  the  order  a4- 
vanced  his  ransom-money.  -Shortly  after  his  dcpaftuie  from 
Acre  (April  1 2S4)  they  consented  to  an  eleven  years'  tnioe  with 
the  sultans  of  Egypt  and  Damascus. 

A  new  enemy  was  now  threatening  Mahommedan  and 
Christian  alike.  For  a  time  the  Mongol  advance  may  h&ve 
been  welcomed  by  the  Christian  cities,  as  one  after  another 
the  Mahommedan  principalities  of  the  north  fell  before  the  new 
invaders.  But  this  new  danger  stimuhited  the  energies  of 
Sac  Egypt,  which  under  theMamoktkeBibarsencooached 

ttmtm  year  after  year  on  the  scanty  remains  of  the  Latin 
or  lUbtn*  kingdom.  The  great  Ftankish  lords,  fearing  that  all 
^ns  lost,  made  haste  to  seD  their  lands  to  the  Tempkus  and 
Hospitallers  befonf  quitting  Palestine  for  ever.  In  ia6o  the 
former  purchased  Sidon  and  Beaufort;  next  year  the  Hos- 
■pltallers  purchased  Arsuf.  In  1267,  by  a  skilful  adaptatk>n  of 
the  banners  of  both  orders,  BltiaTs  nearly  surprised  Antioch. 
The  Ttmplar  fortress  of  Safed  sunenderod  with  its  garrison  of 
600  knights,  all  of  whom  preferred  death  to  apostasy  (June 
1266).  Beaufort  fell  in  1268,  Antioch  six  weeks  later;  and, 
thouj^  the  two  orders  still  made  occasional  brilliant  dashes 
from  their  Acre  stronghold,  such  as  that  to  Ascalon  in  1264 
and  that  with  Prince  Edward  of  England  to  destroy  l^ftl^iin  in 
1271,  they  became  so  enfeebled  as  to  welcome  the  treaty  which 
secured  them  the  plain  of  Acre  and  a  free  road  to  Nazareth  as 
the  result  of  the  English  crusade  of  1272. 

But,  though  weak  against  external  foes,  the  Templars  were 
strong  enou^  for  internal  warfare.  In  1277  they  espoused 
the  quarrel  of  the  bishop  of  Tripoli,  formerly  a  member  of  the 
order,  against  his  nephew  Bohemond,  prince  of  Antioch  and 
Tripoli,  and  began  a  war  which  lasted  three  years.  In  1276 
their  conduct  drove  Hugh  HI.,  king  of  Cyprus  and  Jerusalem, 
from  Acre  to  Tyre.  In  the  ensuing  year,  when  Mary  of  Antioch 
bad  sold  her  claim  to  the  crown  to  Charles  o(  Anjou,  they  wel- 
comed this  prince's  lieutenant  to  Acre  and  succeeded  ios  the 


moment  in  forcing  the  knights  of  that  city  to  do  homage  to  the 
new  king.    Thirteen  years  later  (26ih  April  1290)  Tripoli  fellt 
and  next  year  Acre,  after  a  siege  of  six  weeks,  at  the  xtearfi««« 
close  of  which  (x6th  May)  William  de  Beaujeu,  the   tmatmi 
grandmaster,  was  slain.    The  few  surviving  Templars   P^fc*- 
elected  a  new  master,  and,  forcing  their  way  to  the   "'*^ 
seashore,  sailed  for  Cyprus,  which  now  became  the  headquarters 
of  the  order<  -  A  futile  attempt  against  Alexandria  in  1300  and 
an  unsuccessful  effort  to  form  a  new  settlement  at  Tortosa  about 
the  same  time  (1300-2)  are  the  closing  acts  of  their  k)ng  career 
in  the  western  parts  of  Asia. 

For  more  than  a  hundred  years  the  Templars  had  been  one 
of  the  wealthiest  and  most  influential  factors  in  European 
politics^  If  we  confine  our  attention  to  the  East,  we  f^wm 
realize  but  a  small  part  of  their  enormous  power,  mm^  tai 
Two  Templars  were  appointed  guardians  of  the  dis-  Oatact 
puted  castles  on  the  betrothal  of  Prince  Henry  of  2^^. 
England  and  the  French  princess  in  xi6i.  Other 
Templars  were  almoners  of  Henry  UI^  of  England  and  ol 
Philip  IV.  of  France.  One  grand  master  was  godfather  to  a 
daughter  of  Louis  IX.;  another,  despite  the  prohibition  of  the 
order,  is  said  to  have  been  godfather  to  a  child  of  Philip  IV« 
They  were  summoned  to  the  great  councils  of  the  Church, 
such  as  the  Lateran  of  1215  and  the  Lyons  council  of  1274. 
Frederick  U.'s  persecution  of  their  order  was  one  of  the  main 
causes  of  his  excommunication  in  1239;  and  his  last  wUl  en- 
joined the  restoration  of  their  estates.  Their  property  was 
scattered  over  every  country  of  Christendom,  from  Denmark  to 
Spain,  from  Ireland  to  Cyprus.  Before  the  middle  of  the  X3th 
century  Matthew  Paris  reckons  their  manors  at  9000,  Alberic 
of  Troia^Fontaines  at  7050,  whereas  the  rival  order  of  St  John 
had  barely  half  the  latter  number.  Some  fifty  years  earlier 
their  income  from  Armenia  done,  was  20,000  besants.  Both  in 
Paris  and  in  London  their  houses  were  used  as  strongholds  for 
the  royal  tr^sure.  In  the  Temple  in  London  Hubert  de  Burgh 
and  the  Poitevin  favourites  of  Henry  III.  stored  th^r  wealth; 
and  the  same  building  was  used  as  a  bank  into  which  the  debtors 
of  the  foreign  usuren  paid  their  dues.  From  the  English 
Templars  Henry  III.  borrowed  the  purchase  money  of  OI£roQ 
in  1235;  from  the  French  Templars  Hulip  IV.  exacted  the 
dowry  of  his  daughter  Isabella  on  her  marriage  with  Edward  II. 
To  Louis  DC  they  lent  a  great  part  of  his  ransom,  and  to 
Edward  I.  of  Engkind  no  less  than  s5,ooo  livres  Tottrnoii^  of 
which  they  remitted  four^fifths.  Jacques  de  Molay.  the  last 
grand  master,  came  to  France  in  1306  with  150,000  gold  florins 
and  teA  hoise-loads  of  silver.'  In  the  Spanish  peninsula,  they 
occupied  a  peculiar  position,  and  more  than  one  king  of  Aragon 
is  said  to  have  been  brought  up  under  their  discipline.* 

'  The  wealth  of  the  Tcmptara  was  due  not  so  much  to  their 
territorial  possessions  as  to  the  fact  that  they  were  the  great  intec^ 
narional  financiers  and  bankers  of  the  age.  The  Paris  Temple 
was  the  centre  of  the  world's  money  market.  In  it  popes  and 
kings  deposited  their  revenues,  and  these  vast  sums  were  not  hoarded 
but  issued  as  loans  on  adequate  security.  Above  all,  it  was  the 
Templar^  who  made  the  exchange  of  mone^  with  the  East  possible. 
It  is  easy,  indeed,  to  see  how  th^  weee  the  ideal  bankeci  of  the  age: 
their  stroni^olds  were  ecatteitd  from  Armenia  to  Ireland,  tMir 
military  power  and  strict  discipline  ensured  the  safe  transmission 
of  treasure,  while  their  reputation  as  monks  guaranteed  their  integ- 
rity.   Thi     -^      '^ " ^ ^' 1-- -..-.-  -^ 

the  great ! 

les  operations . _.     

national  d$  Franu,  t.  xxxii.  To  take  interest  (usury)  was  of  course 
unlawful.  The  method  of  circumventing  this  seems  to  have  been 
that  the  mortgages  paid  to  the  roertgaDors  a  nominal  rent  whkh 
was  used  towards  the  reduction  of  the  debt.  The  difference  between 
this  and  the  real  rent  represented  the  interest.  See  A  ncient  Charters, 
Pi.  L  (Pipe  Roll  Soc.,  London.  1888),  edited  by  J.  H.  Round,  p.  94 
note.  A  document  throwing  a  vivid  MgYit  on  the  banking  methods 
of  the  Templars  and  Hospitallers  is  a  charter  of  Margaret,  queen 
of  the  English.  A.o.  1186,  from  the  abbey  of  Fontcvrauk,  printed 
in  Calendar  of  Documentt,  France  (London,  1899),  vol.  i..  ed.  J.  H. 
Round.  No.  1084.  (W.  A.  P.) 

*  The  Templars  in  Aragon  and  the  other  kingdoms  of  the  Spanish 

K ^insula  were  far  more  subordinate  to  the  crown  than  elsewhere, 
one  but  natives  were  admitted  to  their  ranks,  and  there  were  very 
few  exchanges  of  knights  with  foreign  commanderies.    They  were 
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Such  were  tW  power  tnd  wealth  of  the  TempUn  at  the  time 
when  Philip  IV.  of  France  accused  them  of  heresy  and  worse 
offences,  had  them  arrested  (ijlh  Oaober  1307),  and  forced 
them  to  confess  by  tortures  of  the  most  excruciating  kinds. 
Five  years  later  (36th  May  131 3)  the  order  was  suppressed  by 
decree  of  the  council  of  Vienoe  and  its  goods  transferred  to  the 
hospital  of  St  John.  (T.  A.  A.) 

Never  had  the  order  of  the  Temple  been  to  all  appearance 
more  powerful  than  immediately  before  its  ruin.  Sovereign 
power,  in  the  sense  of  that  of  the  Teutonic  Knights  in 
Prussia  or  the  Knights  of  St  John  in  Rhodes  and  later  in 
<>^  Malta,  it  had  never  possessed;  but  its  privileges  and 

*'''*''*  immunities  constituted  it  a  church  within  the  church 
and--tn  France  at  least->«  state  within  the  sUte.  Philip  IV., 
indeed,  in  pursuance  of  his  policy  of  centralixing  power  in  the 
crown,  had  from  1287  onwanis  made  tentative  efforts  to  curtail 
the  power  and  wealth  of  the  order;  in  1287  he  commanded  the 
sequestration  of  all  its  property  acquired  since  the  confirmation 
of  its  privileges  by  Louis  IX.  in  1258;  in  1289  the  ordinance  of 
Fenidres  in  G&tinais  was  directed  against  its  Ulegai  acquisitions 
and  its  interference  with  the  jurisdiction  of  the  king  and  his 
vassals;  in  1290  the  parlement  decided  that  the  privileges  of 
the  order  could  only  be  enjoyed  by  those  who  actually  wore 
its  habit.  Soon,  however,  the  king's  necessities  forced  him  to 
change  his  policy.  In  January  1293  the  privileges  of  the  order 
in  and  about  Paris  were  confirmed  and  extended,  and  in  1297 
Philip  borrowed  5200  liwes  toumoises  from  the  Paris  Temple. 
Then  came  the  great  quarrel  with  Pope  Boniface  VIII.,  and  on 
the  loth  of  August  1303  the  king  signed  with  Hugues  de  Peraud, 
the  general  visitor  of  the  French  Templars,  a  formal  treaty  of 
alliance  against  the  pope.  On  the  6th  of  February  1304 
Boniface's  successor,  Benedict  XI.,  once  more  confirmed  all  the 
Templars'  privileges;  while  Philip,  for  his  part,  appointed 
Hugues  de  Peraud  receiver  of  the  royal  revenues  and,  under 
pressure  of  the  disastrous  campaign  in  Flanders,  in  June  granted 
a  charter  exempting  the  order  from  all  hindrances  to  the  acquisi- 
tion of  property.  Two  years  later  the  king  took  refuge  in  the 
Temple  from  the  violence  of  the  Paris  mob,*  and  so  late  as  the 
qiring  of  1307  was  present  at  the  reception  of  a  new  Templar.* 

Yet  for  some  two  years  post  the  king  had  been  plotting  a 
treacherous  attack  on  the  oider.  His  motives  are  clear:  he 
had  used  every  expedient  to  raise  money,  had  robbed  and  ex- 
pelled the  Jews  and  the  Lombard  bankers,  had  debased  the 
coinage;  the  suppression  of  the  Templars  would  at  once  rescue 
him  from  their  unwelcome  tutelage  and  replenish  his  coffers. 
He  cherished  also  another  ambition.  The  question  of  an  amal- 
gamation of  the  great  military  orders  had  often  been  mooted; 
the  project  had  been  approved  by  successive  popes  in  tbe  in- 
terests of  tbe  Holy  Land;  it  had  been  formally  proposed  at  the 
Lyons  council  of  1274,  only  to  be  rejected  by  the  opposition  of 
the  Templars  and  Hospitallers  themselves.  To  Philip  this 
scheme  commended  itself  as  an  opportunity  for  bringing  the 
orders  under  the  control  of  the  French  crown;  there  was  to  be 
but  one  order,  that  of  the  "  Km'ghts  of  Jerusalem,"  of  which 
the  grand  master  was  always  to  be  a  prince  of  the  royal  house  of 
France.*  Clcariy,  it  only  needed  an  excuse  and  a  favourable 
opportunity  to  make  him  attack  the  Templars;  and,  once 
having  atucked  them,  nothing  short  of  their  entire  destruction 
would  have  been  consistent  with  his  safety.  The  excuse  was 
found  in  the  denunciation  of  the  order  for  heresy  and  unspeak- 

bound  to  respond  to  demands  of  Che  grand  master  for  conrignments 
of  men  and  money,  but  their  main  duty  was  to  aaust  the  king  in 
his  wars  against  the  Moors  at  home  {ad  Sarracenorum  Yspamie 
ofensionem),  a  duty  they  fulfilled  with  conspicuous  success  and 
courage  to  the  last.  See  Finke  i.  3,  PapsUum  und  UnUrtang  des 
Temfierordens  (p.  37),  **  Di9  SondersteUung  der  angmusischen  {uud 
spanischen)  TemUtr.  See  also  Prutz,  Templerhtrrenordfn,  p.  61 
seq.  In  Portugal  the  Templars  were  oractically  feudatories  of  the 
crown,  the  master  uUng  an  oath  01  fealty  to  the  king  and  his 
heir  («t.  p.  59).  .„  .     (W.^  P.) 

>  For  deUils  see  Lavocat,  p.  T20i  *  FInke  L  1 19. 

*  He  himself  was  to  be  its  first  head,  with  the  title  of  "  King  of 
Jerusalem."  Sec  the  letter  (No.  75)  frfMB  Leget  F.  to  Bemart  F. 
to  Fmke  U.  114. 


able  hnmoratttles  by  a  venal  informer;  the  opportunity  wit 
the  electton  of  a  pope,  Clement  V.»  wholly  devoted  to  the  in* 
terests  ci  the  king  of  France. 

For  perhaps  half  a  century  there  bad  been  strange  stories 
circulating  as  to  the  secret  tftes  practised  by  the  order  at  its 
midnight  meetings,  stories  which  probably  had  their  Aeaum* 
origin  in  the  extreme  precautions  taken  by  the  ^'"'^ 
Templars,  originally  perhaps  for  military  reasons,  to  secure  ths 
secrecy  of  thdr  proceedings,  which  excited  popular  curiosity 
and  suqiMdon.  Among  the  Temi^aiB  alone  of  the  religious 
orders  the  oeremonies  of  TccepUon  were  conducted  in  strict 
privacy;  chapters  were  held  at  daybreak  with  dosely  guarded 
doors,  and  no  one  partidpating  was  allowed  to  revesl  what  had 
passed,  even  to  a  fdk>w-member  of  the  order,  under  pain  of 
expulsion.  It  was  inevitable  that,  considering  the  temper  of 
the  age,  all  this  should  lead  to  stories  of  rites  too  repulsive  to 
bear  the  light.  It  vras  said  that  on  his  initiation  each  member 
had  to  disavow  his  belief  in  Christ,  to  spit  upon  the  crudfix, 
to  submit  to  Indecent  ceremonies.  When  the  mass  was  cele* 
brated  the  consecrating  words  Hoe  tst  corpus  were  omitted; 
on  Good  Friday  the  holy  cross  was  trampled  under  Coot;  and 
the  Christian  duty  of  almsgiving  had  ceased  to  be  observed. 
Even  the  vaunted  diastity  of  the  order  towards  women  had,  it 
was  said,  been  turned  into  the  formal  obligation  to  commit  more 
horrible  offences.  These  evil  practices  were  part  of  the  secret 
statute  law  of  an  order  which  in  its  nightly  assemblies  w<v- 
shipped  an  idol  named  Baphomet  *  or  the  devil  in  the  shape  of 
a  black  cat.  Devils,  too,  appeared  in  the  form  of  beautiful 
women  (suuubi),  with  whom  the  brothers  had  carnal  intercourse. 
In  En^and  the  very  children  at  their  play  bade  one  another 
beware  of  a  Templar's  kisses.  Stranger  stories  yet  were  rife 
in  England  and  gravely  reported  before  bishops  and  priests*- 
of  children  slain  by  their  fathers  because  they  chanced  to  witness 
the  nightly  orgies  of  the  sodety;  of  one  prior's  being  spirit  e4 
away  at  every  meeting  of  the  general  diapter;  of  the  great 
preceptor's  declaring  that  a  sin^e  hair  of  a  Saracen's  beard 
was  worth  more  than  the  whole  body  of  a  Christian  man.  In 
France  they  were  said  to  roast  thdr  iUegKimate  children  and 
smear  their  idols  with  the  burning  fat. 

In  the  spring  of  1304  or  1305  a  certain  Esquiu  de  Floyrao 
of  Beziers  pretended  to  betray  the  "  secret  of  the  Templars  " 
(factum  Templariorum)  to  James  II.  of  Acsgqn.  The  ommact» 
pious  king,  who  had  every  reason  to  think  well  of  the  auom  •/ 
order,  did  not  affect  to  be  convinced;  but  the  prospect  <*««n«Mk 
of  spoils  was  alluring,  and  he  seems  to  have  promised  the  in- 
former a  share  of  the  booty  if  he  could  make  good  his  charges.  * 
Esquiu  now  turned  to  Philip  of  France,  with  more  immediate 
success.  For  the  purpose  of  collecting  additional  evidence  the 
king  caused  twdve  spies  to  find  admission  to  the  order,  and  in 
the  meantime  sought  to  win  over  the  pope  to  his  views.  Ber- 
trand  de  Got,  archbishop  of  Bordeaux,  who  on  the  5th  of  June 
X305  became  pope  as  Clement  V.,  owed  the  tiara  to  the  diploma^ 
of  Philip's  agents,  perhaps  to  their  gold;  but  though  a  weak 
man,  and  moreover  a  martyr  to  ill  health,  he  was  not  so 
immediatdy  accommodating  as  the  king  mi^t  have  irished, 

*  Two  of  the  Templars  examined  at  Carcassonne  spoke  of  an  idol 
named  Baphomet  or  a  piece  of  wood  on  which  was  represented 
a  figure  ot  Baphomet.  A  Templar  at  Florence  called  the  idol 
Mahomet  or  Magomet.  Baphomet  was  a  common  med  eval  cor- 
ruption of  Mahomet  (Maphomet,  Mahom,  &c.},  «^o  was  regarded, 
not  as  a  false  prophet  only,  but  as  a  demon,  a  false  god  to  whom 
human  sacrifices  were  offered.  Hence  anv  unholy  or  fantastic 
rites  came  to  be  called  baffumerie,  makomeru,  mdmerie,  t.e. 
"  mummery."  Hammer-Purgstall's  derivation  from  'fiQ4i  Unroh, 
tjt.  the  baptism  of  Metis  (the  supreme  wisdom),  has  no  trustworthy 
evidence  to  support  it.    bee  Loiseleur,  Doctrine  secrite,  p.  97  seq. 

*Finke  it.  83,  No.  57,  publishes  a  letter  of  Emuiu  to  the 
king[.  dated  2i8t  January  1308,  claiming  his  reward.  Esquiu  b  the 
Sqtiin  de  Florian  of  Villani:  the  other  informer  mentioned  by 
him,  NofTo  Dd  (Deghi)  of  Florence,  had,  however,  nothing  to  do 
with  the  matter;  he  was  in  financial  relations  with  the  Temple  at 
Paris,  and  was  hanged  for  swindling.  Nor  was  Esquiu's  motive 
to  save  himself  from  execution,  but  purely  mercenary.  The  exist- 
ence of  an  informer,  doubted  by  Lea  (inquuUion  iii.  355)  and  others* 
is  now  proved. 
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ezpreasinf  his  disbelieC  in  the  charges  againet  ifae  order,  and, 
(hough  promising  an  inquiry,  doing  his  best  to  procrastinate. 
Philip  determined  to  force  his  hand.  All  France  was  at  this 
time  under  the  jurisdiction  ol  the  Inquisition,  and  the  Inquisi- 
tion couid  act  without  consultmg  the  pope.  The  grand  in- 
quisllor  of  Prance,  William  of  Paris,  was  Philip's  confessor  and 
creature.  The  way  was  thus  open  for  the  king  to  carry  out  his 
plan  by  a  perfectly  legal  method.  His  informers  denounced 
the  Templars  to  the  Inquisition,  and  the  grand  inquisitor — ^as 
was  the  customary  procedure  in  the  case  of  persons  accused  of 
hciesy— demanded  their  arrest  by  the  civU  power.  On  the 
14th  of  September  1307,  accordingly,  Philip  issued  writs  to  his 
baiUis  and  seneschals  throughout  the  kingdom,  directing  them 
to  make  preparations  to  arrest  the  members  of  the  order  on 
the  following  13th  of  October. 

The  Templars  had  for  some  time  past  been  aware  of  the 
charges  against  them.  On  the  6th  of  June  1306  Pope  Clement 
bad  summoned  Jacques  de  Molay,  the  grand  master,  from 
Cyprus  to  France,  in  order  to  consult  him  on  the  projected 
crusade.  He  had  obeyed  the  call,  and,  in  an  interview  with  the 
pope,  had  taken  the  opportunity  to  demand  a  fuU  inquiry. 
They  had,  however,  taken  no  measures  to  defend  themselves; 
the  sudden  action  of  the  king  took  them  whoHy  by  surprise; 
Armt  and  on  the  night  of  Friday,  the  ijch  of  October  1307, 
•/«*•  their  arrest  was  effected  without  difficulty,  Jacques 
Tnmpiu9»  Jq  jfolay  himself  with  sixty  of  his  brethren  being 
seized  in  Paris.  Next  day  they  were  haJed  before  the  university 
of  Paris,  to  hear  the  redtal  of  their  crimes;  on  Sunday  the 
populace  was  collected  in  the  royal  gardens,  where  preachers 
inveighed  against  the  iniquities  of  the  order. 

The  Templars  were  caught  in  toils  from  which  there  was  no 
escape.  To  force  them  to  confess,  they  were  first  tortured 
by  the  royal  officials,  before  being  handed  over  to  the  in- 
quisitors to  be,  if  need  were,  tortured  again.  In  Paris  alone 
thirty-six  died  under  the  process.*  The  resuH  was,  at  the 
outset,  all  that  the  king  could  desire.  Of  138  Templars  examined 
in  Paris  between  the  iplh  of  October  and  the  24th  of  November, 
some  of  them  old  men  who  had  been  in  the  order  the  greater 
part  of  their  lives,  123  confessed  to  spitting  on  (or  "near") 
the  crucifix  at  their  reception.  Many  of  the  prisoners,  on  the 
other  hand,  Confessed  to  all  the  charges,  however  grotesque. 
But  the  most  damning  confession  was  that  of  the  grand  master 
himself,  publicly  made  with  tears  and  protestations  of  contrition 
and  embodied  in  a  letter  (October  95)  sent  to  all  the  Templars 
in  France.  He  had  been  guilty,  be  said,  of  denying  Christ  and 
spitting  on  the  cross;  the  grosser  charges  he  indignantly  re- 
pudiated.' 

To  the  pope,  meanwhile,  the  proceedings  in  France  were  to 
the  highest  degree  unwelcome.  He  had,  indeed,  become  con- 
vinced, if  not  of  the  general  guilt  of  the  order,  at  least  of  the 
guilt  of  some  of  its  members.  But  the  affair  was  one  which  he 
desired  lo  reserve  for  his  own  judgment;  Philip's  action  he 
interpreted,  rightly,  as  an  encroachment  of  the  civil  power  on 
the  privileges  and  property  of  the  Church,  and  his  fears  were 
increased  when  the  French  king,  without  consulting  him,  sent 
letters  to  King  James  of  Aragon,  Edward  II.  of  England,  the 
Cerman  king  Albert  and  other  princes,  calling  upon  them  to 
hnitate  his  example.  On  the  27th  of  October  Clement  issued 
letters  suspending  the  powers  of  the  Inquisition  in  France. 
What  followed  is  not  clear,  for  the  documentary  evidence  for 
these  months  is  very  defective.  On  the  17th  of  November 
James  of  .dragon  wrote  to  Philip,  in  answer  to  his  letter  and  the 
leport  of  the  proceedings  in  Paris  forwarded  to  him,*  expressing 

» Michelet.  PfOf/x.  i.  36-  .     .  ,        , 

*  Jacques  de  Molay's  confession  was  partly  due  to  fear  of  torture, 
mrtly  to  secttse  the  withdrawal  of  a  specific  charee  of  unnatural 
crime  brought  against  him  by  the  Templar  Guiuaume  de  Giac 
(Cmelln  ii..  Tab.  I  No.  12).  But  he  continued  to  demand  access 
10  the  pope,  declaring  that  he  couki  satbfactorily  explain  the 
practices  of  the  order.  .        ^  .     «         .       ,    ^ 

•Text  in  Finke  ii.  The  wnter,  Romeos  de  Brugana,  of  the 
uaiveisky  of  Paris,  boldly  declares  that  the  proceedii^  were  takea 
40miHi  papat  assensu  preadenU, 


bis  surprise  at  the  chacfM  against  the  Templan,  who  had  done 
binuelf  and  his  forefi^thers  great  service  agaiiuM  the  infidel, 
but  promising  to  proceed  against  them  since  required  to  do  so 
'  by  the  Church."*  In  Portugal  no  action  was  taken  at  aQ. 
Edward  U.  of  England  replied  that  he  must  first  receive  in- 
formation as  to  the  charges  from  his  officials  in  Agen  (whence 
the  charges  had  originated),  and  on  the  5th  of  December  he 
wrote  to  the  kings  of  Aragon,  CastilCi  Portugal  and  Sicily  begging 
them  not  to  believe  the  evil  reports  against  the  order  (Pruta, 
p.  159).  But  meanwhile,  on  the  asnd  of  November,  Pope 
Clement  had  issued  a  bull  calling  on  all  kings  and  princes  to 
arrest  the  Templars  everywhere,  his  motive  probably  being 
(according  to  Finke)  to  forestall  the  probable  action  of  the 
secular  powers  and  keep  the  affair  in  his  own  hands.  All  scruples 
and  hesitations  now  vanished.  In  England  the  Temj^rs  were 
arrested  on  the  loth  of  January  1308,  in  Sicily  on  the  24th  cf 
the  same  month,  in  Cyprus  on  the  »7th  of  May;  in  AragoB 
and  Castile  the  process  was  less  ea^,  for  the  Imights,  fore« 
warned,  had  put  their  fortresses  into  a  state  of  defence,  notably 
their  strong  castle  of  Monzon,  which  was  only  taken  after  a 
kmg  siege  on  the  X7th  of  May,  while  the  last  of  the  Temfdars' 
strongholds,  Castellat,  did  not  fall  until  the  2nd  of  November.* 

Meanwhile,  on  the  a6th  of  May,  Philip  had  made  his  solemn 
entry  into  Poitiers,  where  the  pope  and  cardinals  had  already 
assembled  for  the  purpose  of  conferring  with  the  king  on  the 
matter.  The  debates  that  followed  were  protracted  and 
stormy;  but  Philip  was  in  a  positon  to  back  his  argument  for 
the  suppression  of  the  order  by  pressing  other  and  more 
dangerous  claims:  the  canonization  of  Celestine  V.,  the  con* 
demnation  of  Boniface  VIII.  for  heresy,  the  absolution  of 
Guillaume  de  Nogaret,  the  executer  of  the  outrage  at  Anagni, 
the  summoning  of  a  general  council,  the  settlement  of  the 
papacy  at  Avignon.  At  last,  on  the  S7th  of  June,  an  arrange- 
ment was  come  to.  The  king  agreed  to  hand  over  to  the  papal 
commissioners  the  property*  and  persons  of  the  Templars; 
Clement,  for  his  part,  withdrew  the  sentence  of  suq>en8ion 
against  the  grand  inquisitor  of  France  (July  $)  and  ordered  an 
inquisition  into  the  charges  against  individual  Templars  by 
the  diocesan  bishops  with  assessors  nominated  by  himself. 
The  examination  of  the  grand  master,  of  the  grand  visitor  o( 
France,  and  of  the  grand  preceptors  of  Cyprus,  Norinandy  and 
Aquilaine  he  reserved  to  himsei^.  Inquisition  was  to  be  made 
into  the  conduct  of  the  order  in  each  country  by  special  papal 
commissions;  and  the  fate  of  the  order  as  a  whole  was  to  be 
decided  by  a  general  council.^ 

These  decisions  were  at  once  acted  on.  At  Poitiers  Clement 
had  already  heard  the  confessions  of  seventy-two  Tempbrs, 
carefully  sdected  from  the  royal  prisons  Qune  29  to  July  z).* 
The  grand  master  and  the  three  preceptors  were  re-examined 
at  Chinon,  and  renewed  their  old  confessions  (20th  August). 
Lastly,  the  bull  Jtepunu  in  Codo  summoned  a  great  coimdl  at 
Viennc  for  the  1st  of  October  1311,  when  the  question  of  the 
guilt  of  the  order  might  be  considered.  Meanwhile  the  pope 
and  cardinals  had  elaborated  the  organization  of  the  new 
inquisition.  In  this  the  actual  inquisitors,  though  admitted, 
played  a  quite  subordinate  part:  the  commissions  centred 
round  the  diocesan  bishops,  who  had  as  assessors  prelates, 
abbots,  priors  and  canonists.  These  commissions  were  two- 
fokl,  usually — ^though  erroneously — distinguished  as  papal  and 
episcopal  (both  were  in  fact  papal);  the  first  were  charged  with 
the  inquisition  into  the  accusations  against  the  order  itself  and 
the  grand  preceptors  of  the  various  countries,  the  second  with 

*  Text  In  Finke  ii.  55. 

*  Finke  i.  302  ff.  Some  of  the  Spanish  Templars  turned 
Mahommedan  and  joined  she  king  of  Granada  in  an  invasion  of 
Araepn  (Finke  11.  188.  No.  105). 

*  This  was  to  be  devoted  to  the  cause  of  the  Holy  Land.  .  Id 
fact  its  administration  fell  into  the. hands  of  Philips  confidants 
and  the  greater  pert  remained  io  his  possession  (Finke  i.  327). 

'  For  a  detailed  account  of  the  negotiations  see  Finke  i.  200  ff. 
He  holds  that  Clement,  though  now  convinced  of  the  Templars' 
guilt,  was  anxious  to  treat  them  leniently  and,  if  possible,  to  savs 
theordfcr  (p.  2ig). 

*  See  Cmelin  u..  Tab.  vii.  and  vUi. 
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TEMPLARS 


dU  Into  the  (ccuMlIoDt  agilnM  indWiduil  Tenptm.  The 
pipil  comminlon  in  Parii  btgan  !l>  9«aioni  on  ihe  fib  ol 

Templin  who  "  of  their  tiwn  lice  will  "  were  prepared  lo  come 
■■d  defend  Ihe  order.  There  wu  much  confiiskHi  ind  delay, 
however,  and  the  actual  public  Irial  did  hot  begin  till  the  TiTh 
oi  April   i3io.<     Many  Tamilian,  trusting  in  the  assurance 

■nd  withdrew  iheir  previoui  conlcseions,  They  were  »on  un- 
decdved;  the  commiuion,  presided  over  by  Ibe  {urdi  dts 
tuaat  ol  the  king,  the  archhisbep  of  Nubonnc,  wu  packed 
•rilb  creaturei  of  the  crown.  The  evidence  given  in  Puis  tar 
or  sgiinit  the  order  wu,  it  was  soon  found,  used  igtinst  the 
individual  Temphus  on  Iheit  return  to  the  provinces;  the  te- 
traclalion  of  ■  confoHioD,  under  the  nilei  set  up  [or  the  diocesan 
Iwiniiitian,  *u  punished  with  death  by  Ere.  On  Tuesday 
n>  the  inh  ol  May,  6fiy-fout  TcmpUra  who  had  re- 

'''■^  traded  llieir  oanfeuions  before  the  commissEon  were 

burnt  in  Paris  by  order  of  Ihe  archbishcp  of  Sens^'  ■  few  days 
liter  four  were  burnt  at  Senlis,  and  towards  the  end  of  May 

Templan  now  withdnw  their  defence,  and  Ihe  commissionen 
in  Paris  decided  (joth  May)  to  adjourn  till  November.    The 

the  i6th  ol  May  13H.  Meanwhile  (c.  April  ijii)  Clement  and 
Philip  had  come  10  terms.  The  pope  condemned  the  Templars. 
The  council  ol  Vicnne  met  in  October  1311.  A  discussion  arose 
as  to  whether  the  Templars  (hould  be  heard 


Clem 


pliance;   and    when 

the  beginning  ol  Man 
at  the  pope's  right  hi 
against  theTeraplan  (3rd 


i,  broke  1 . 

n    Templiis   oflered    then 


wntilf  delivered  his  sermon 
.17),  whose  order  had  just 
been  atxiiisned,  not  al  the  general  council,  but  In  private  con- 
■iUory  (itnd  March).  On  ind  May  1311  he  published  the  bull 
Ad  Prmidam,  tmnsferring  the  goods  of  the  society,  except  for 
the  kingdoms  of  Culile,  Angen,  Portugal  and  Mijorca,  to  the 
Knightl  ol  St  John.  The  order  was  never  formally  pronounced 
guihy  of  the  crimes  laid  to  its  charge;  its  abolition  wu  dis- 

"  non  per  tnodum  delinitivic  sontentiae,  cum  earn  super  hoc 
Kcuadiun  inqui^tionet  et  processus  super  his  habitos  non 
pouemtB  ferre  de  Jure  led  per  viim  pravisionis  et  ordinatlonis 


Tlie  fii 
Jacqua  de  Moli 


tragedy  el 
■r,  had  no 
le  fesi 


early  in 


nhadbr 


were  to  unlpeakjibte  nReiii 
DiQltary  chief.  Humilialioa 
on  Ibe  wretched  nun,  pubKc 
BelotE  ibe  popal  commitilan  I 
equivocated— only 


p  and  tccuslomed  to  yield  to  the 
on  humiltBlion  had  been  heaped 
■ecanlationi,  retteraied  confessions, 
e  had  Banned  into  anger,  protested, 
confeiwon  onee 


e  had  happened 
cardinali  at  Chinon;  the  audience  with  Ihe  pope,  *ki<l  be 
demanded,  he  bad  never  obtained.  On  Ihe  Mi  ol  May  ijii 
Pope  Clemeat  issued  his  final  dedHD  a*  to  the  late  of  the 
Templars  in  general;  that  of  the  five  great  officea  of  the  order 
ha  reserved  in  his  own  hand.  With  tUs  a  silence  (^Is  over  the 
hiitoiy  of  the  Templars;'  the  fate  ol  the  oilier  bid  been  de- 

niHiDasindifTereiil  countries,   li  was,  however,  the  most  important 

'  Philip^  de  Marieny,  bcoiher  of  Engucrrand  de  Marlgny,  the 
Ung't   mmltter,    had    been   appointed,  archbiihop   of    Sen?   at 


'"  iiCil'  ' 


T""f^" 


rchbiihop   0 
rurally  full 


-wiSTe' 

Ji;r  and  of  the  individual  Tempfan.   Tie 


dded,  that  of  the  likdlvMuals  MiR  under  irUl  nu  of  Hllh  tntercK 
10  contemporary  chHuiiders.  Then  (he  veil  is  suddenly  lifted. 
Jacques  de  Molay  hu  found  his  wonted  courage  at  bit,  and 
with  him  Gaufrid  de  Charney.  Ihe  preceptor  of  Noimindy;  on 
the  t4ih  of  March  iju  they  were  brought  out  on  to  1  sciRold 
erected  in  front  ol  Notre  Dame,  there  in  the  presence  of  the 
papal  legates  and  of  the  people  to  repeat  their  confes^nr  and 
of  perpetual  imprisor 


theyse 


0  the  I 


rmbted  I 


o  withdraw  their  confession! 


le  Fair  did  not  wait  lo  consult  the  Church 
.  to  whit  he  should  do;  he  had  them  burnt  "  in  Ihe  little 
and  "  of  the  Seine  "  between  the  Auguslinians  and  (he  myal 
irden  ";  with  them  perished  Guy  (the  Culdo  Ddphini  of  the 
ills),  the  youthful  son  of  the  dauphin  ol  Aavergne.  Alter 
le  deaths  of  the  pope  and  king,  which  followed  shortly,  the 


his  djHn 


;  breath  before  the  ;udgment  seal  of  God;  I 
led  contemporay  proles!  is  that  of  the  Aug' 
the  (rutpass  committed  by  Ihe  royal  officers  01 


._.. iniuries  brought 

bemwn  Pioicnanis  anfCatholii 

Fieematons  and  ihe  Chitich.  Thus  In  165^ ,. .. 

of  the  Bibliolhique  Royale.  piAllshed  hi*  work  on  (be  Ti 


Ibe  arena  of  p«ny  CDBtroi 

. tics.  Callicans  and  VIIramootaDci 

Chitich.  Thustn  l6<i4FicrreDu  Puy,libfari3 


is  . 

crilioui  il  ap<ili>t/!ii 


ini  of  France.  On  the  other  hand.  Nkotu  Cuitler 
IiM'ia  Ttaptiiierum  (Anulerdam,  1691.  md  cd. 

as  1  good  Protestant,  that  the  Templars  had  the 
Roman  Cathstics.  while,  Kcordlng  to  LdiAur.  Ihe 

Du  Puy  (especially  d(  the  rjji  editiai.'  gaumiUir 

I  of  Iheir  own  order  in  that  ol  the  Templars." 
Catholic  champions  of  the  order  now  entered  rha 
__i-_.^__  L.^._..  .  ^  LanjirtijQc,  Dom  Oammique 


1789  p, 


t,t'S  .  .  .  dill  Tn^ftilTt. 
II  GnTfter  and  Du  Puy. 


properly  was  nominally  handed  over  to  the  Hospitallers,  but  mo« 
of  It  aclually  remained  in  the  hands  of  the  sovereigns  or  their 
followen  (Philip,  i.r-,  ellimed  1  vast  sum  (or  th*  eipsnei  incaned 
in  suppmug  tu  order  and  torturing  iis  members).  In  the  Spanish 
peninsula  the  Temple  casllei  and  estates  wen  in  some  cases  banded 

1319:  in  Castile  to  those  0/  Ucta  and  Calairava:  in  Angon  one 
Ironiler  caiile  wish  its  domain,  Montasii,  w»  given  to  tbtnuiight* 
of  Calairava;  ihe  rest— «  far  at  they  had  not  been  annnedby 
ihe  king  and  Ihe  tiVoi  Amiici— to  the  Koipitallers.    At  to  tho 

their  old  property!  others  joined  vanoui  ordera;  many  macritd, 
on  Che  (riea  that  the  tuporession  ol  tho  order  had  rdeaHid  ihem 
fr""  -^-^■-  -'-"■  -'•.:■-  Hhcrs,  igaioj  took  tervice  with  the  Moon 


iilairl  itt  ICHp/url,  lit.    The  titles  of  tb» 

TO  foundation  whatever  lor  Ihli  claim.  It 
I.  laBr  alial,  by  Wilcke.  ill.  3S3  ieq.  A 
emH  10  aisen  Ihe  contiaulty  ol  the 
's  Templars,  which  ttill  bu  a  considntbla 
led  Slates,  wlih  the  tuppnwed  orrkr.  i* 
I  In  nt  TenHan-  CHrt  (New  York,  184$): 
plele  list  of  grand  masters  fromHuguctda 
iih  (183I).  and  assent  that  "  the  Encunp- 
■>u  established  at  Bristol  by  the  Templii* 
hiard  I.  tnm  Palestine,  still  continues  to 
elingt,  and  is  briieved  10  hive  preterved  t^ 


TEMIU-ARS 
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ordar.'  The  clalleoge  was  taken  up,  aawns  otbcn,  by  the  famoue 

orientalist  Friednch  voa  mmmer-Purgstall,  who  in  x8lS  published 
Ua  MysUnmnBttphom^ia  revdahm,*  ttn  attempt  to  prove  that 
the  TetnpUia  followed  tbe  doctrines  and  ricea  of  the  Gooatk  OpUtei, 
the  arguinaat  being  foftified  with  leproductiona  of  obacene  repreeei»> 
tationa  of  suppoeed  Gnostic  ceremonies  and  of  mystic  symbols  said 
to  have,  been  found  In  the  TemptarB*  building.  Wucke,  while 
fejecting  Hammer's  main  conclusions  as  unproved,  arigvcd  in  favour 
at  the  exbtenoe  of  a  secret  doctrine  baaed,  not  on  Gnostician,  but 
on  the  unitadaniam  of  Islam,  of  wliidb  Baphomet  (Mahomet)  waa 
the  symbol.'  On  the  other  hand,  wBhelm  Havemann  (CetchickU 
des  Atuganges  des  Tempcllurrettordens,  Stuttgart  and  Tabing^en, 
1846)  decided  in  favour  of  the  innocence  of  the  order.  This  view 
was  also  taken  by  a  saeccasioii  of  Gemuui  sebokuns,  to  Englaad 
by  C  G.  Addi^qiB,  sod  in  France  by  a  whole  eerisa  of  ooowicugiis 


former 
a  fomula  of  forgotten  aeaiuag  and  the  latter  as  a  sign  of 
paiemMi  Mh:hclet,  who  In  hia  hiatoiy  of  Fmnce  had  eacpiasaed 
jumself  favourably  to  the  order,  announced  his  coovenaon  to  the 
opposite  opinion  in  the  prefaces  to  his  edition  of  the  Proch.  This 
tiew  was  reinforced  by  the  work  In  which  Loiseleur  endeavoured 
to  prove  that  the  order  had  secretly  rejected  Christianity  in  fafvour 
of  an  heretieal  leUgion  based  on  Gnoatic  dualism  aa  taught  by  tbe 
Cathari,-*  it  was  crowned  with  the  high  authority  of  Rankie  in  the 

rat  WdlgtschickU  (8  Theil,  1887.  p.  621  ff.);  it  baa  been  adopted 
the  later  Weltg^kickte  dt  Webor  (8  Theil,  1887,  p.  531  ff.)- 
The  greateat  impulse  to  this  view  waa,  however,  given  by  the 
brilliant  contributioas  of  Hans  Pnita.  The  fint  of  these,  the 
CeheMtkrt,  in  the  main  an  ei^panabn  of  Loiseleur^s  asgiunenti  at 
once  raised  op  a  host  of  critics;  and,  as  a  result  of  five  yeara' 
study  of  the  archives  at  Rome  and  elsewhere,  Konrad  Schott- 
mOller  published  in  1887  his  Untsrnng  des  Tempitrordens,  in  which 
he  claimed  to  have  cmshod  Prutrs  conchisions  under  the  wc^;ht 
of  a  mass  of  new  evidence.  The  work  was,  however,  uncritical 
and  full  of  cons[>icuous  errors,  and  Prutz  had  little  difficulty  in 
turning  many  of  its  author's  arguments  against  himself.  This  was 
done  in  the  BtHmektung  und  Untergang  des  Tempdhenenordens 
CiB88>.  in  which,  howesver,  Prutx  modifies  his  earlier  viewa  eo  far 
as  to  withdraw  his  contention  that  the  TempUrs  had  a  "  fomuJly 
developed  secrtt  doctrine^"  while  maintaining  that  the  custom  of 
denyii^  Christ  and  tphtiqg  on  the  cross  was  often,  and  in  some 


t 


later  fieresies.  '  liiis  view  was  maintained  by  Mr  T.  A.  Archer 
the  oth  ed.  of  the  Encyclopaedia  Britannka.  It  was  criticized 
and  rejected  by  DMIinacr  in  the  last  of  his  university  lectures 
09th  Nov.  1889),  and  by  Kari  Wenck  in  aeverat  artidea  in  the 
MUinger  GeUhrt4  Anneiem;  and  it  wtaa  further  attacked  by 
J.  Gmelio  iSckuId  oder  Vksckuld,  2  Bd.  1893).  whose  work,  in  spite 
of  its  somewhat  ponderous  polemic,  is  valuable  as  a  mine  of  learn* 
ing  and  by  rsaeon  of  the  sources  (notably  the  tables  of  the  evidence 
taken  at  the  trials)  whfeh  it  publishes.  H.  C.  Lea,  in  his  Hutory 
a/  thi  InqjHhUiou  n888.  voL  lii.),  had  already  come  independently 
\o  the  conclusion  that  the  Templars  were  innocent.  Lasdy  a|^>earea 
the  fascinatingly  interesting  and  closely  reasoned  book  of  rroiessor 
H.  Finke  (1907)  which,  based  ^rtly  on  a  mass  of  new  material 
drawn  iron  the  Atagonese  archives,  had  for  its  object  to  eopple* 
meat  the  work  of  Gmdin  and  to  establish  the  iaooocnee  of  the 
order  on  an  incontrovertible  basis. 

*  F.  J.  M.  Raynouard,  Monuments  kutorigucSt  rdatijs  d  la  cmh 
darnnoHon  des  chenaliers  du  Temple,  Ac  (Paris,  1813). 

*  In  vol.  vL  of  Pundpuben  des  Orients  (Vienna,  t8i8).  In  reply 
to  hie  eritict  Hammer  puUisbed  in  18115  hia  "  Die  Schiild  dor 

5'empler  "  (^  AkotL  au  Wien  Denkscknft.^  y%X  in  which  he  repn> 
uced  drawings  of  two  remarkable  caskets,  sculptured  with  Gnostic 
Ekrtures,  from  the  former  collection  of  the  due  de  Blacas,  said  to 
ave  been  found  on  the  sites  of  Temples.  To  the  present  writer 
the  evidence  that  any  of  these  objects  had  been  connected  with  the 
Templan  seemed  singulariy  unoonvkKing  eveo  before  he  had  aeeo 
the  trenchant  criticisms  01  Witeke  (11.  2{)0,  ed.  1862,  Beilage  22) 
end  Loiseleur  (Poctrine  secrkte,  4me  partie,  p.  97  seq.)-  "  such 
objects  existed,  why  were  none  brought  uo  as  evidence  against  the 
Teroplare  at  their  trial  ? 

f    >  Wilhelro  Ferdinand  Wikke,  Ceuhcnte  des  TempeUmreuordens 
(3  vols.  Leipzig,  1826  ff.,  and  ed.,  enlarged  and  revised  i860). 
'    «Edgard  Boataric,  La  France  sous  Philippe  le  Bd  (PiEuis,  l86t), 

•    *  L  Loinleur,  La  Dedrine  secr^  das  TempUers  (Olrfeana,  T673). 

*Priits  point*  out,  with  much  truth,  that  the  failure  of  the 
Crusade*  had  weakened  men's  absolute  belief  in  (Thristianity,  at 
least  as  represented  by  the  medieval  Church  (Kullurgesckichle  der 
KreuMsAgtf  p.  268  ff.).  Walther  von  der  Vogelweide  had  merely 
■ecused  the  arehangeu  of  neelecting  their  duty  (Pfeiffer's  ed.  1880. 
fib  a88):  a  Teoaplar  muistrel  complained  that  God  Hittself  had 
ttllen  asleep  I  (Prut*«  Tempdheneaordes^  126).) 


In  the  oiMBion  of  the  piesent  writer,  the  defendcca  of  the  order 
have  provnl  thdr  case.  Even  the  late  Mr  Archer,  who  took  the 
contrary  view,  was  inclined  to  restrict  it  to  the  Templars  in  France. 
"The  opinion  that  the  voostraus  chanes  brouqght  against  the 
Templars  were  fajbe,"  he  wrote  {Eney.  Bnt„  9th  ed.  xiiL  164),  "and 
that  the  confessions  were  only  extsacted  by  torture  is  supported 
by  the  general  results  of  the  investigation  (in  aJmost  every  country 
ontside  Trance),  as  we  have  them  collected  in  Raynouard,  Labbe, 
and  Da  Puy.  In  Caatile,  where  the  king  flong  them  into  prison, 
they  wero  aoquittcd  at  tbe  council  at  SHJamanca.  In  /tfagooi 
where  they  held  out  for  a  time  in  their  fortresses  against  tbe  royal 
power,  the  council  of  Tarragona  proclaimed  In  their  favour 
(4th  November  131a).  In  Portugal  the  commissbners  reported 
that  thene  were  no  grounds  for  accusation.  At  Mainz  the  council 
neonounoed  the  order  Uamelesa.  At  Treves,  at  Messina,  and  at 
Bologna,  in  Romaena  and  in  Cyprus,  they  were  either  acquitted  or 
no  evidence  was  forthcoming  against  them.  At  the  council  of 
Rftrenna  the  Question  as  to  whether  torture  shotild  be  used  was 
answered  in  ttm  negative  emept  by  two  Dominicans;  all  the 
Templars  were  absolved-— even  thoae  who  had  confeseod  throq^ 
fear  of  torture  being  pronounced  innocent  (i8th  June  T3i<v).  Six 
Tempbre  were  examined  at  Florence,  and  their  evidence  is  for  its 
length  tbe  most  remarkable  of  all  tnat  is  still  extant.  Roughly 
sDeaUng,  they  confess  with  the  most  elaborate  detail  to  every 
charge^— even  the  most  toathsome;  and  the  penieal  of  their  ev^ 
denoe  induoea  a  constant  suspicion  that  their  answen  were  precti* 
cally  dictated  to  them  in  the  process  of  the  examination  or  invented 
by  the  witnesses  themselves.'  In  England,  where  perhaps  torture 
was  not  used,  out  of  eightyTempiare  examined  only  four  confessed 
to  the  charge  of  denying  Christ,  and  of  these  four  two  were  apoe* 
tate  kn^ta*  But  aome  Englirii  Tcmplare  wouki  cmly  guarantee 
tbe  purity  of  their  own  country.  That  in  England  as  elsewhere 
the  charges  were  hdd  to  be  not  absolutely  proved  seems  evident 
from  the  form  of  confession  ro  be  used  before  absolutbn,  in  which 
the  TempUn  acknowledge  themselves  to  be  <kfemed  in  the  matter 
of  certain  articles  that  they  cannot  purge  themselves.  In  England 
neariy  all  the  worst  evidence  comes  at  second  or  third  hand  or 
through  the  depositions  of  Franciscans  and  Dominicans^"  i,e.  the 
rivals  and  enemies  of  the  order.  But  what  is  the  nature  of  the 
evidence  **  too  strong  to  be  explained  away  "  on  which  Mr  i^her 
bases  Us  opinion  that  certain  of  the  charges  were  proved  "  at  least 
in  France  ?  The  modem  practice  of  the  EqgMi  oourts  tends  to 
discount  altogether  the  value  as  evidence  of  confeteions,  even 
freely  made.  What  is  the  value  of  these  confessions  of  the  Templar* 
which  Se  before  us  in  the  TaUes  published  by  Gmetin?  The  pro- 
cedure of  the  Inquisition  left  no  aheniative  to  tiioae  accuseq  on 
'I  vehement  suspk^on  "^  of  heresy,  but  conjfcssion  or  death  under 
lingering  torture;  to  withdraw  a  confession  meant  instant  death 
by  fire.  The  Tempbrs,  for  the  most  part  simple  and  illiterate 
men,  were  suddenly  arrested,  cast  separately  into  dark  dungeons, 
loaded  with  chain*,  atarved,^  terrorized,,  and  tortured  They  were 
told  the  charges  to  which  their  leaden  had  confessed,,  or  were 
said  to  have  confessed:  to  repeat  the  monotonous  formula  admitting 
the  spuitio  super  cmcem  and  the  like  was  to  obtain  their  frcedon) 
at  the  COM  of  a  oomparativdy  miM  penance.  The  wonder -is  not 
that  s»  mtfly  cpnfessed,  but  that  so  many  pecaisted  in  their  doniaL 
The  evidence,  m-short,  is,  from  the  mooera. point  of  view,  wholly 
worthless,  as  even  some  contemporaries  suspected  it  to  be. 

A  word  must  be  added  aa  to  the  significance  of  the  worit  ol 
the  Templars  and  of  the  manner  of  their  fall  ia  the  history  of 
tbe  world.  Two  great  things  tbe  order  bad  -doQe  for  Euro- 
pean'civilization:  in  tbe  East  and  in  Spain  it  bad  successfully 
checked  the  advance  of  Islam;  it  had  deepened  and  given  a 
religious  sa^iction  to  the  idea  of  the  chivalrous  nian,  tbe  homo 
legalis,  and  so  opened  up,  to  a  class  of  people  who  for  centuries 
to  come  were  to  exercise  enonnous  influence,  ^>herea  of  activity 
the  beneficent  effects  of  which  are  still  recognizable  in  the  world.* 
On  the  other  hand,  the  destruction  of  the  Templars  bad  three 
consequences  fateful  for  Christian  civilization:  (i)  It  facilitated 
the  conquests  of  the  Turks  by  preventing  the  Templars  from 
playing  in  Cyprus  the  part  which  tbe  Knights  of  St  John  played 
in  Malta.*  (2)  It  partly  set  a  precedent  for,  partly  confirmed, 
the  cruel  criminal  procedure  of  Fraace,  which  lasted  to  the 
Revolution.    (3)  It  set  the  seal  of  the  highest  authority  od  the 

'  See  the  evidence  in  full,  apw  Loiseleurc  pp.  172^1^, 

*  G.  SchnQrcr.  quoted  in  Finke,  i.  i. 

*  In  his  essay  on  the  Templars  {Tke  Spanish  Story  of  thi  ArmaSd 
and  other  Essays,  189^)  Froude  says  that  the  order  Ucked  **  me  only 
aupport  that  never  faila— some  legitimate  place  among  the  useful 
araici^  of  the  time."  Was  there  no  use  for  then  against  the 
advancing  tide  of  Turkish  conquest  in  the  East?  Or  in  Spain 
against  the  Moorish  powers?  If  not,  why  did  the  HospitalTen 
survive?  Froude's  contribution  is  but  a  popular  lecture,  howeven 
and,  for  all  its  beauty  of  «tyle.  characteristically  careless  (eg.  such 
mistakes  as  Hugh  sun  Pbyraud,  Esquin  von  FfonanX 
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popular  belief  in  witchcraft  and  personal  intercourse  with  the 
devil,  sanctioned  the  expedient  of  wringing  confessions  of  such 
intercourse  from  the  acaiaed  by  unspeakable  tortures,  and  so 
made  possible  the  hideous  witch-persecutions  which  darkened 
the  later  middle  ages  and,  even  in  Protestant  countries,  long 
survived  the  Reformation.  "  If  I  were  to  name  a  day  in  the 
whole  history  of  the  world,"  said  DOllinger  at  the  conclusion 
of  his  last  public  lecture,  "  which  appears  to  me  in  the  truest 
Sense  as  a  dies  nefastus,  I  should  be  able  to  name  no  other  than 
the  13th  of  October  1307."  * 

AuTiiORiTiBS.-^A  great  mass  of  origiaBl  sources  has  now  been 
published*  Those  given  by  Du  Puy,  though  often  valuable,  were 
•elected  and  editea  with  a  purpose,  as  Jeune  pointed  out.  A  new 
departure  was  made  with  the  publication  of  Michelet'i  Precis  its 
TemplUrs  (t.  i.  1S51.  t.  ii.  1861).  an  edition  of  the  original  minutes 
of  the  trial  preserved  at  the  Biblioth^ue  Nattonale  (it  is  specially 
interesting  as  the  earliest  complete  and  detailed  record  of  a  criming 
trial  in  existence).  This  b  elaborately  analysed  and  the  results 
tabulated  in  \kA.  ii.  of  Gmeltn.  Of  documents  published  in  other 
worki  the  most  important  collections  are  those  in  SchottmfUlcr 
(mainly  from  the  Vatican  Archives)  and  Finke  (Aragonese  Archives). 
The  Rule  of  the  TemfJe  has  been  several  times  published;  the 
D¥)st  accessible  edition,  giving  the  various  Rules  with  critical  com- 
mentary, is  that  of  H.  de  Curzon,  La  Rktfe  du  TempU  (Paris.  1886); 
see  also  Maillard  de  Chambure.  Rtgle  tl  siciuls  secrtts  des  TemfdierSt 
fric.  de  I'kui.  de  uite  ordre  (Dijon— Paris,  1840). 

A  comprehensive  bibliography  of  works  is  givett  by  UlyMe 
Chevalier  in  his  Ripertoire  des  sources  hist.  To^o-Mdiehgrapkie,  s.v. 
■"  Templiers."  Of  the  works  not  fully  indicated  in  the  text  must  be 
mentioned  M.  Lavocat,  Prochs  des  frhres  et  de  I'ordre  du  Temple 
(Paris.  1888):  G.  SchnQrer.  Die  ursprHnjAicke  Templerretd  (1903): 
H.  Finke,  PapsUum  und  Untergang  des  Templerardatx  (Mttnster.-t.* 
W..  1907):  C.  G.  Addison,  The  Knig^  Templars  (London.  3rd  cd. 
i8m)i  which  contains  a  valuable  account  of  the  suppression  of  the 
oroer  in  England.  For  the  order  and  its  supmession  in  Ireland 
see  Herbert  Wood,  "  The  Templars  in  Ireland.^'  in  Proceeiings  0/ 
Ike  Rayed  Irish  Academy,  vol.  xxvL  Sectk>n  c  p.  327  (Dublin, 
1906-1907).  (W.  A.  P.) 

TEimS,  FREDERICK  (1821-1902),  English  divine,  arch- 
bishop of  (^terbury,  was  bom  in  Santa  Maura,  one  of  the 
Ionian  Islands,  being  the  son  of  Major  Octavius  Temple,  who 
was  subsequently  ai^>otnted  lieutenant-governor  of  Sierra 
l«one.'  On  his  retirement  he  settled  in  Devonshire  as  a  small 
landowner,  and  contemplated  a  farming  life  for  his  son 
Frederick,  giving  him  a  practical  training  to  that  end.  But 
the  boy  was  sent  to  Blundell's  School,  Tiverton,  and  soon  ex- 
hibited abilities  which  marked  him  out  for  a  different  career. 
He  retained  through  life  a  warm  affection  for  the  school,  wher^ 
he  did  well  both  in  the  classes  and  the  games,  and  was  famous 
as  a  walker.  His  father's  means  were  narrow,  aind  th«  boy 
knew  that  he  must  win  his  own  way  in  life.  He  took  the  first 
important  step  in  that  way  by  winning  a  scholarship  at  Batliol 
College,  Oxford,  before  he  was  quite  seventeen  years  old.  The 
•*  Tractarian  Movement "  had  set  in  five  years  earlier,  but  the 
memorable  tract,  No.  90,  had  not  yet  been  written,  and  Temple 
entered  a  university  which  was  vibrating  with  intellectual  and 
religious  excitement.  After  much  discussion  and  reflection  he 
drew  closer  to  the  camp  of  "  the  Oxford  Liberal  Movement." 
In  1842  he  took  a  "  double-first "  and  was  elected  fellow  of 
Balliol,  and  lecturer  in  mathematics  and  logic.  Four  years 
later  he  took  orders,  and  with  the  aim  of  helping  forward  the 
education  of  the  very  poor,  he  accepted  the  headship  of  Knelter 
Hall,  a  college  which  the  government  formed  for  the  training 
pf  masters  of  workhouse  and  penal  schools.  But  the  experiment 
was  not  altogether  successful,  and  Temple  himself  advised  its 
abandonment  in  1855.  He  then  accepted  a  school-inspector- 
ship, which  he  held  until  he  went  to  Rugby  in  1858.  In  the 
meantime  he  had  attracted  the  admiration  of  the  prince  consort, 
and  in  1856  he  was  appointed  chaplain-in-ordinary  to  the 
queen.  In  1857  he  was  select  preacher  at  his  university. 

At  Rugby  Dr  Arnold  had  died  in  1842  and  had  been  succeeded 
by  Dr  Tait,  who  again  was  followed  by  Dr  Goulbum.  Upon 
the  resignation  of  the  latter  the  trustees  appointed  Temple, 
who  in  that  year  (1858)  had  taken  the  degrees  of  B.D.  and  D.D. 
His  life  at  Rugby  was  marked  by  great  energy  and  bold  initiative. 

>  DflUlAger.  Akademische  Yorlr^gjs  (Mumdl*  l99i),  ix. " Dtr  Vnkr* 
gmg  des  Templercrdens,** 


Whilst  making  the  scliool  a  strong  one  on  the  classical  side,  he 
instituted  scholarships  in  natural  science,  built  a  laboratory, 
and  gave  importance  to  that  side  of  the  school  work.  He  bad 
the  courage  also  to  reform  the  games,  in  spite  of  all  the  traditions 
of  the  playing  fields.  His  own  tremendous  powers  of  work 
and  his  rugged  manner  somewhat  alarmed  his  boys  at  first, 
but  his  popularity  was  soon  undisputed,  and  he  brought  up 
the  school  to  a  very  high  level.  His  school  sermons  were 
deeply  impressive:  they  rooted  religion  in  the  loyalties  of  the 
heart  and  the  conscience,  and  taught  that  faith  might  dwell 
secure  amid  all  the  bewilderments  of  the  intellect,  if  only  the 
life  remained  rooted  in  pure  affections  and  a  loyalty  to  the 
sense  of  duty.  It  was  two  years  after  he  had  taken  up  his 
work  at  Rugby  that  the  volume  entitled  Essays  and  Retieus 
gave  rise  to  an  extraordinary  storm.  The 'first  easay  In  the 
book,  "  The  Education  of  the  World,"  was  by  Dr  Temple.  It 
was  declared  in  a  prefatory  note  to  the  volume  that  the  authors 
were  responsible  only  for  their  respective  articles,  but  some  ol 
these  were  deemed  so  destructive  that  many  people  baniwd  the 
whole  book,  and  a  noisy  demand,  led  by  Samuel  Wilberforce, 
then  bishop  of  Oxford,  called  on  the  headmaster  of  Rugby  to 
dissociate  himself  from  his  comrades.  Temple's  essay  had 
treatjed  of  the  intellectual  and  spiritual  growth  of  the  race,  and 
had  pointed  out  the  contributions  mode  respectively  by  the 
Hebrews,  the  Egyptians,  the  Greeks,  the  Romans,  and  others. 
It  was  generally  declared  by  the  critics  of  the  volume  to  be 
in  itself  harmless,  but  was  blamed  as  being  fotmd  in  bad  company. 
Temple  refused,  so  long  as  the  storm  lasted,  to  comply  with  the 
request  that  he  would  repudiate  his  associates,  and  it  was  only 
at  a  much  later  date  (1870)  that  he  saw  fit  quietly  to  withdraw 
his  essay.  In  the  meantime,  however,  he  printed  a  volume  of 
his  Rugby  sermons,  to  show  definitely  what  his  own  reKgkxii' 
positions  were. 

In  politics  Temple  was  a  follower  of  Mr  Gladstone,  and  he 
approved  of  the  disestablishment  of  the  Irish  Chucch.  He  also 
wrote  and  spoke  in  favour  of  Mr  Forster's  Education  Act,  and 
was  an  active  member  of  the  Endowed  Schools  Commission. 
In  1869  Mr  Gladstone  offered  him  the  deanery  of  Durham,  but 
this  he  declined  on  the  ground  of  his  strong  interest  in  Rugby, 
When  later  in  the  same  year,  however,  Henry  Phillpotu,  bishop 
of  Exeter,  died,  the  prime  minister  turned  again  to  Temple,  and 
he  accepted  the  bishopric  of  that  city  so  dear  to  him  from  boy^ 
hood,  and  left  Rugby  for  a  home  amongst  his  own  people.  The 
appointment,  however,  raised  a  fresh  storm. 

G.  A.  Denison,  archdeacon  of  Taunton,  Lord  Shaftesbury, 
and  others  formed  a  strong  committee  of  protest,  whilst  Pusey 
declared  that  "  the  choice  was  the  most  frightful  enormity  ever 
perpetrated  by  a  prime  minister."  At  the  oonfirmatioa  of  his 
election  counsel  was  instnicted  to  object  to  It,  and  in  the  voting 
the  chapter  was  divided.  But  Gladstone  stood  firm,  and 
Temple  was  duly  consecrated  on  the  21st  of  December  1869. 
There  were  at  first  murmurings  among  his  clergy  against  what 
they  deemed  his  harsh  control,  but  his  real  kindness  soon  made 
itself  felt,  and,  during  the  sixteen  years  of  his  tenure  of  the  see, 
his  sound  and  vigorous  rule  dissipated  the  prejudices  against 
him,  so  that  when,  on  the  death  of  Dr  John  Jackson  in  1885,  he 
was  translated  to  London,  the  appointment  gave  general  satis- 
faction. In  1884  he  was  Bampton  Lecturer,  taking  for  his 
subject  "The  Relations  between  Religion  and  Science."  In 
1885  he  was  elected  honorary  fellow  of  Exeter  College,  Oxford. 

Dr  Temple's  tenancy  of  the  bishopric  of  London  was  marked, 
if  possible,  by  more  strenuous  labours  than  ever.  His  normal 
working  day  at  this  time  was  one  of  fourteen  or  fifteen  hours, 
and  he  refused  to  spare  himself  one  hour  of  toil,  though  under 
the  strain  blindness  was  rapidly  coming  on.  He  was  stiU 
felt  by  many  of  his  clergy  and  by  candidates  for  ordination  to 
be  a*  rather  terrifying  person,  and  to  enforce  almost  impossible 
standards  of  diligence,  accuracy  and  preaching  cflidency,  but 
his  manifest  devotion  to  his  work  and  his  seal  for  the  good  of 
the  people  rooted  him  deeply  in  the  general  confidence.  la 
London  he  was  not  less  conspicuous  as  a  temperance  worker 
than  he  had  been  in  Exeter,  and  the  artisan  classes  instinctively 
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feeogaixed  him  as  tlfeir  friend.  When,  in  view  of  his  growing 
tdindness,  he  offered  to  resign  the  bishopric,  he  wtLs  induced  to 
reconsider  iiis  proposal,  and  on  the  sudden  death  of  Archbishop 
Benson  in  1896,  though  now  seventy-six  years  of  agei  hb  accepted 
the  see  df  Canterbury. 

As  aithbishop  be  presided  in  1897  over  the  decennial  Lambeth 
Conference.  In  the  same  year  Dr  Temple  and  his  brother 
archbbhop  issued  an  able  reply  to  an  encyclical  of  the  pope 
which  denied  .the  validity  of  Anglican  orders.  In  1900  the 
archbishops  again  acted  together,  when  an  appeal  was  ad- 
dressed to  them  by  the  united  episcopate,  to  decide  the  vexed 
questions  of  the  use  of  incense  in  divine  service  and  of  the 
reservation  of  the  elements.  After  full  hearing  of  arguments 
they  gave  tlieir  decision  against  both  the 'practices  in  question. 
During  his  archbishopric  Dr  Temple  was  deeply  distressed  by 
the  divisions  which  were  wealceniiig  the  Anglican  Church,  and 
many  of  his  most  memorable  sermons  were  calls  for  unity.  His 
first  charge  as  primate  on  "  Dilutes  in  the  Church  "  was  felt 
to  he  a  most  powerful  plea  for  a  more  catholic  and  a  more 
charitable  temper,  and  again  and  again  during  the  closing  years 
of  bis  life  he  came  bacic  to  this  same  thcrbe.  He  was  zeaious 
also  in  the  cause  of  foreign  missions,  and  in  a  sermon  preached 
at  the  opening  of  the  new  century  he  urged  that  a  supreme 
obligation  rested  upon  Britain  at  this  epoch  in  the  world's 
history  to  seek  to  evangelize  all  nations.  In  1900  he  presided 
over  the  World  Temperance  Congress  in  London,  and  on  one 
occasion  preached  in  the  interests  of  women's  education.  In 
1909  he  discharged  the  important  duties  of  his  office  at  the 
coronation  of  King  Edward  VII.,  but  the  strain  at  his  advanced 
age  told  upon  his  health.  During^^a  speech  which  he  delivered 
in  the  House  of  Lords  on  the  2nd  of  December  1902  on  the 
Education  Bill  of  that  year,  he  was  seized  with  sudden  illness, 
and,  though  he  revived  sufficiently  to  finish  his  speech,  he  never 
fully  recovered,  and  died  on  the  23rd  of  December  1903.  He  was 
interred  In  Canterbury  cathedral  four  days  kiter.  His  second 
son,  William  Temple  (b.  t88x),  who  had  a  distmguished  career 
at  Oxford,  was  in  19x0  appointed  headmaster  of  Repton. 

See  Archdeacon  E.  G.  Sandford.  Frederick  Temph:  an  Appre- 
eiation  (1907).  with  biographical  introduction  by  William  Temple; 
Htmnrs  of  Archbishop  TtmpU,  by  "  Seven  Frieads."  ed.  E.  G. 
Sandford  6906). 

TBMPLB.  SIR  RICHARD,  Bast.  (1826-1903),  English  ad- 
ministrator,  a  descendant  in  the  female  Une  of  the  Temples  of 
Stowe,  was  bom  on  the  8th  of  March  1826,  and  after  being 
educated  at  Rugby  and  Halleybury,  joined  th^.  Bengal  Civil 
Service.  His  industry  and  ready  pen  soon  obtained  apprecia- 
tion, and  after  acting  as  private  secretary  for  some  years  to 
John  Lawrence  in  the  Punjab,  and  gaining  useful  financial 
experience  under  James  Wilson,  he  was  appointed  Resident  at 
Haidarabad.  In  1867  he  was  made  R.C.S.I.  In  x868  he  be* 
came  a  member  of  the  supreme  government,  first  as  foreign 
secretary  and  then  as  finance  minister;  and  he  did  admirable 
work  dtuing  the  famine  of  1874,  in  the  course  of  which  he  was 
made  lieutenant-governor  of  BengaL  His  services  were  re- 
cognized by  the  bestowal  of  a  baronetcy  in  1876.  In  1877  he 
was  made  governor  of  Bombay,  and  his  activity  during  the 
Afghan  War  of  1878-80  was  untiring.  In  x88o  he  left  India 
to  enter  on  a  politiod  career  in  Engkindrbut  it  was  not  till  1885 
that  he  was  returned  as  a  conservative  for  the  Evesham  division 
of  Worcestershire.  Meanwhile  he  produced  several  books  on 
Indian  subjects.  In  parliament  he  was  assiduous  in  his  attend- 
ance, and  he  spoke  on  Indian  subjects  with  admitted  authority; 
but  he  Was  not  otherwise  a  parliamentary  success,  and  to  the 
public  he  was  best  known  by  the  caricatures  in  Punch,  which 
exaggerated  his  physical  peculiarities  and  made  him  look  like  a 
lean  and  hungry  tiger.  In  1885  he  became  vice-chairman  of 
the  London  School  Board,  and  as  chairman  of  its  finance  com- 
mittee he  did  useful  and  congenial  work.  In  1892  he  changed 
his  constituency  for  the  Kingston  division,  but  in  1895  he 
retired  from  parliament,  being  in  1896  made  a  Privy  Councillor. 
He  had  kept  a  cartful  journal  of  his  parliamentary  experiences, 
intended  for  posthumous  pubiicatioo;  and  he  himself  published 


a  short  volume  of  remfnfaofnces.  He  died  at  Hampstead  on  the 
15th  of  March  1902.  He  was  twice  married,  and  left  a  dau^tet 
and  three  sons,  all  of  the  latter  Hi^iingitkhing  tbemaelves  ia 
the  pubUc  service. 

TBHPLB,  RICHARD  0RR1IVILLB-TBIIPLR»  in  Eau.  C1711- 
1779)1  English  sUtesman,  eldest  son  of  Richard  Gienville 
(d.  1727)  of  Wootton,  Buckmghamshire,  was  bom  on  the  26th 
of  September  17x1.  His  mother  was  Hester  {e.  X690-17S2), 
daughter,  and  ultimately  heiress,  of  Sir  Richard  Temple^  Baft. 
(1634-1697),  of  Stowe,  Buckinghamshire,^  and  sister  of  Richard 
Temple,  Viscount  Cobham,  whose  title  she  inherited  under  a 
special  remainder  in  X749;  in  the  same  year,  her  husband 
having  been  long  dead,  she  was  created  Countess  Temple.  Her 
son,  Richard  GrenviUe,  was  educated  at  Eton,  and  in  1734  was 
returned  to  parliament  as  member  for  the  borough  of  Bucking* 
ham.  In  1752,  on  the  death  of  his  mother,  he  inherited  her 
titles  together  with  the  rich  estates  of  Stowe  and  Wootton; 
and  he  then  took  the  name  of  Temple  in  addition  to  his  own 
surname  of  GrenviUe.  The  turning  point  in  his  political  fortunes 
was  the  marriage  of  his  sister  Hester  in  1754  to  William  Pitt, 
afterwards  earl  of  Chatham.  Although  Lord  Temple  was  a  man 
of  little  ability  and  indifferent  character,  Pitt  persistently 
linked  his  own  career  with  that  of  his  brother-in-law.  In 
November  1756  Temple  became  first  lord  of  the  admiralty  hi 
the  ministry  of  Devonshire  and  Pitt.  He  was  intensely  disliked 
by  George  II.,  who  dismissed  both  him  and  Pitt  from  office 
in  April  1757.  But  when  the  meixH>rable  coalition  calrinet  6f 
Newcastle  and  Pitt  was  formed  in  June  of  the  same  year, 
Temple  received  the  office  of  privy  seal.  He  alone  in  the 
cabinet  supported  Pitt's  proposal  to  dcdare  war  with  Spain  in 
r76i,  and  they  resigned  together  on  the  5th  of  October.  From 
this  time  Teinpie  became  one  of  the  most  violent  and  factious 
of  politicians,  and  it  is  difficult  to  account  for  the  influence, 
wholly  evil,  which  be  exerted  over  his  illustrious  brother-in-law. 
He  himself  is  said  to  have  avowed  that  "  he  loved  faction,  and 
had  a  great  deal  of  money  to  spare."  He  was  at  variance  with 
his  younger  brother,  George  GrenviUe,  when  the  latter  became 
first  lord  of  the  treasury  in  April  1763,  and  he  had  no  pUce  in 
that  ministry;  but  the  brothers  were  reoondled  before  1765, 
when  Temple,  who  probsbly  aimed  at  forming  a  ministry  mainly 
confined  to  his  own  family  connexions,  refused  to  join  the 
govemment,  and  persuaded  Pitt  to  refuse  likewise.  A  few  weeks 
Uter  the  king  offered  the  most  Uberal  terms  to  induce  Pitt  to 
form  or  join  an  administratk>n;  and  **  a  ministry  directed  by 
that  great  statesman,"  says  Ledcy,  "  would  have  been  beyond 
aU  comparison  the  most  advantageous  to  the  country;  it  had 
no  serious  difficulty  to  encounter,  and  Pitt  himself  was  now 
ready  to  imdertake  the  task,  but  the  evil  genius  of  Lord  Temple 
again  prevaUed.  Without  his  co-operation  Pitt  could  not,  or 
would  not  proceed,  and  Temple  absolutely  refused  to  take  office 
even  in  the  foremost  place."  Pitt's  continued  refusal  to  join 
the  first  Rockingham  administration  was  no  donbt  partly  due 
to  the  same  disastrous  influence,  though  before  the  clme  of 
1765  the  old  friendship  between  the  brothers-in-law  was  dis- 
solving; and  when  at  last  in  July  1766  Pitt  consented  to  form 
a  govemment,  Temple  refused  to  join;  being  bitterly  offended 
because,  although  offered  the  head  of  the  treasury,  be  was  not 
to  be  allowed  an  equal  share  with  Pitt  in  nominating  to  other 
offices.  Temple  forthwith  began  to  inspire  the  most  virulent 
Ubels  against  Pitt;  and  in  con  junction  with  his  brother  George 
he  concentrated  the  whole  GrenviUe  connexion  in  hostility  to 
the  government.  After  George  Grenville's  death  In  1770  Lord 
Temple  retired  almost  completely  from  public  life.  Ho  died  on 
the  X2th  of  September  X779. 

*  The  Temple  family  belonged  originally  to  Leicestershire,  where, 
at  Temple  Hall,  the  elder  line  had  resided  since  the  14th  century. 
Peter  Temple  (1600-1663),  the  regicide,  was  a  member  of  thU  elder 
line:  a  younger  branch  had  settled  in  Oxfordshire  and  passed 
thence  to  Buckinaharovhire.  where  John  Temple  purchased  Scowe 
in  1589.  This  John  was  brother  of  Anthony,  who  was  great* 
grandfather  of  Sir  William  Temple,  the  famous  statesman.  John 
Temple's  son  Thomas,  who  was  created  a  baronet  in  l6it, 
the  great'grandfather  of  Earl  Tenqrfe.' 
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totd  Temple  was  entlttly  without '  itatfamai^hip;  he 
poeaessed  an  iosaliable  appetite  for  intrigue,  and  is  said  to 
h*ve  been  the  author  of  several  anonymous  libeb,  and  the 
inspirer  of  many  more.  Macaulay's  well-known  comparison  of 
him  with  a  moie  working  below  *'  in  some  fouL,  crooked  labyrinth 
wfaienever  a  heap  of  dirt  was  flung  up/'  which  perpetuates  the 
spleen  of  Horace  Walpole,  perhaps  exceeds  the  justice  of  the 
case;  but  there  can  be  no  question  that  Temple's  character  aa 
a 'public  man  was  rated  very  low  by  his  contemporaries.  In 
private  life  he  used  his  great  wealth  with  generosity  to  his 
relations,  friends  and  dependents.  Pitt  was  under  pecuniary 
obligation  to  him.  He  paid  the  costs  incurred  by  Wilkes  in 
litigation,  and  he  provided  the  agitator  with  the  freehold 
qualification  which  enabled  him  to  stand  for  Middlesex  in  the 
famous  election  of  1768. 

In  addition  to  the  estates  he  inherited,  Temple  gained  a 
considerable  fortune  by  his  marriage  in  1737  with  Anne,  di^ghter 
and  co-heiress  of  Thomas  Chambers  of  Han  worth,  Middlesex; 
a  volume  of  poems  by  her  was  printed  at  the  Strawberry  Hill 
press  in  1764.  The  only  issue  of  the  marriage  being  a  daughter 
who  died  in  infancy,  Temple  was  succeeded  in  the  earldom  by 
bis  nephew  George  (1753-1813),  second  son  of  George  Grenville 
the  prime  minister,  who  then  assumed  in  addition  to  the  name 
of  Grenville  not  only,  the  name  of  Temple,  but  also  that  of 
Nugent,  his  wife  being  daughter  and  co-heiress  of  Robert, 
Viscount  Clare,  afterwards  Earl  Nugent.  The  and  Earl  Temple 
was  lord-lieutenant  of  Ireland  in  1782-3;  in  1784  was  created 
marquess  of  Buckingham;  and  was  again  lord-lieutenant  of 
Ireland  in  1787'-^. 

His  son  and  successor,  Richard  Temple-Nugent«Brydges- 
Chandos-GrenviUe  (1 77(^1839) ,  was  created  duke  of  Buckingham 
and  Chandos  in  1822,  his  wife  being  only  daughter  of  the  3rd 
duke  of  Chandos;  he  was  in  the  same  patent  created  Earl 
Temple  of  Stowe,  with  special  remainder  as  regards  this  title, 
in  virtue  of  which,  on  the  death  without  male  issue  in  1889  of 
the  3id  duke  of  Buckingham  and  Chandos  and  the  consequent 
extinction  of  the  original  earldom  of  Temple,  the  title  of  Eari 
Temple  of  Stowe  devolved  upon  William  Stephen  Gore-Langton 
(1847-1902),  whose  mother  was  granddaughter  of  the  ist  duke 
of  Bucldni^iam,  grantee  of  this  earldom.  In  xgoa  Algernon 
William  Stephen  Temple-Gore-Langton  (b.  1871)  became  5th 
Earl  Temple. 

See  The  GrenvUU  Papers  (London,  185s).  a  considerable  portion 
of  which- consists  of  Earl  Temple's  correspondence;  Horace  Walpole, 
Memoirs  of  Ike  Beign  of  George  II.,  3  vols.  (London,  18^7) ;  Memoirs 
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I884);  Corrtspondenu  of  Chatham,  edited  by  W.  S.  Taytor  and 
j.  H.  Pringle.  4  vols.  (London,  i83»-40);  W.  E.  H.  Lecl^,  HiskMry 
of  En^andin  the  Eighteenth  Century,  vols.  ii.  and  iiL  (7  vols..  London, 
1892).  (R.  J.  M.) 

TBKFLE,  SIR  WILLIAM,  Baxt.  (x63»-i699),  En^tsh  sUtes- 
hian,  dlptomatist,  and  author,  was  bom  in  London,  and  came 
of  an  old  English  family,  but  of  the  y«\mger  branch  of  it,  ^hich 
hftd  for  some  time  been  settled  Lu  Ireland.  He  was  the  eldest 
Bon  of  Sir  John  Temple  <t6ocHx677),  Irish  master  of  the  rails, 
tirhose  father  wa»  Sir  William  Temple  (t5$5--x6s7)t  provoat  of 
Trinity  College,  Dublin.  His  mother  was  Mary  Hattmond. 
Temple  received  a  liberal  education,  calculated  to  produce  that 
tnoderation  of  judgment  for  which  be  waa  afterwards  remark- 
able.  He  was  first  a  pupil  of  his  uncle  Dr  Henry  Hammond, 
the  divine,  after  which  he  went  to  the  grammar-school  at  Bishop 
Stortford,  and  then  to  the  Puritan  college  of  Emmaniiel  at 
Cambridge,  where  he  came  under  the  influence  of  Cudworth. 
At  the  commencement  of  the  civil  troubles  his  father  embraced 
the  popular  cause  and  was  deprived  of  his  office.  Coming  to 
England,  he  sat  in  the  Long  Parliament  as  member  for  Chichester, 
and  was  one  of  the  recalcitrant  members  turned  out  by  Cx>bnel 
Pride.  Before  this  event  happened  his  son  had  left  Cambridge, 
without  taking  a  degree,  and  in  1647  started  to  travel  abroad. 
In  the  Isle  of  Wight,  while  on  his  way  to  France,  he  fell  in  with 
Dorothy  Osborne,  and  won  her  affections.    Her  father«  Sir 


P«iter  Osborne,  wias  governor  of  Guernsey  and  a  Royalist.  Her 
family  were  opposed  to  the  match,  and  threw  diffinilties  in 
the  way,  which  hindered  its  consummation  for  seven  years. 
During  this  period  Temple  travelled  in  France,  Spain,  Holland, 
and  other  countries,  gaining  knowledge  of  the  world  and  keeping 
up  a  constant  coit«4M>ndence  with  his  betrothed.  At  length, 
apparently  in  1654,  the  difficulties  were  surriiounted  and  the 
marriage  took  place.  In  1655  Temple  and  his  wife  went  to 
Ireland.  The  next  five  years  were  spent  in  the  house  of  Sir 
John  Temple,  who  had  made  his  peace  with  Cromwell,  and  had 
resumed  his  official  position.  His  son  took  no  part  in  politicSi 
but  lived  the  life  of  a  student  and  a  country  gentleman. 

The  accession  of  Charles  II.  rescued  Temple,  like  many  others, 
from  obscurity.  In  1660  he  sat  in  the  convention  parliament 
at  Dublin  as  member  for  Carlow,  and  he  represented  the  same 
county  along  with  his  father  in  the  regular  parliament  that 
followed.  After  a  short  visit  to  England  in  x66x,  as  com- 
mtssmner  from  the  Irish  parliament,  b^  finally  removed  thither 
in  1663.  There  he  attadied  himself  to  Arlington,  secretary  of 
state,  and  two  years  later  received  his  first  emj^yment  abroad. 
It  was  in  March  x66s  that  the  disastrous  war  with  the  United 
Netheriands  began.  Charles  II.  was  anxious  to  obtain  allies, 
especially  as  Loub  XIV.  was  taking  up  a  hostile  attitude.  At 
this  junauxe  Christoph  Bemhard  van  C^alen,  bishop  of  Monster, 
sent  an  envoy  to  England,  offering  to  attack  the  Dutch  if  the 
English  govenunent  would  supply  the  means.  Temple  was 
sent  over  to  negotiate  a  treaty,  aiul  in  this  business  gave  evidence 
not  only  of  the  diplomatic  skiU  but  of  the  peculiar  candour  and 
frankness  for  which  he  was  afterwards  so  distinguished.  He  was 
successful  in  making  the  treaty,  but  it  was  tendered  ineffectual  by 
the  declaration  of  war  by  France,  the  threats  of  Louis,  and  the 
double-dealing  of  the  prelate,  who,  after  receiving  a  great  part 
of  the  subsidy,  made  a  separate  peace  with  the  Netherianda.  As 
a  reward  for  his  services  Temple  was  created  a  baionet»  and  in 
October  1665  became  the  EngUsh  representative  at  the  viceregal 
court  at  Brussels.  While  the  war  continued,  Temple's  duties 
consisted  chiefly  in  cultivating  good  relations  with  Spain,  which 
was  a  iteutral  in  the  quarrel  between  England  and  the  Dutch, 
but  was  threatened  by  the  claims  of  Louis  XIV.  on  the  Spanish 
Netherlands.  Loais's  designs  became  apparent  in  the  spring 
of  1667,  when  he  marched  an  army  into  Flanders.  This  event 
vTas  one  of  those  which  led  to  the  peace  of  fireda,  and  to  the 
subsequent  negotiations,  whidi  are  Temple's  chief  title  to  fame. 
The  Frendi  conquests  were  made  at  the  expense  of  Spain,  but 
were  almost  equally  dangerous  to  the  United  Netherlands, 
whose  independence  would  have  been  forfeited  had  Louis  suc- 
ceeded in  aimexing  Flanders.  While  the  French  were  taking 
town  after  town,  Temple  made  a  journey  into  Holland  and 
visited  De  Witt.  The  friendship  established  and  the  com- 
munity of  views  discovered  during  this  interview  facilitated  the 
subsequent  negotiations.  Tcmpk  had  for  some  time  pressed 
on  his  government  the  necessity  of  stopping  the  French  advance, 
and  had  pointed  out  the  way  to  do  so,  but  it  was  not  till 
December  1667  that  he  received  instructions  to  act  as  he  had 
suggested.  He  at  once  set  out  for  The  Hague,  and  in  January 
x668  a  treaty  was  made  between  England  and  the  United 
Netherlands,  which,  being  joined  shortly  afterwards  by  Sweden, 
became  known  as  the  Triple  Alliance.  It  was  a  defensive  treaty, 
made .  against  the  encroachments  of  France.  Whether  we 
regard  the  skill  and  celerity  with  which  the  negotiations  were 
conducted  or  the  results  of  the  treaty,  the  transaction  reflects 
great  credit  on  Temple.  The  French  king  was  checked  in  mid- 
caceex;  and,  without  a  Uow  being  struck,  was  obliged  to  sur- 
render almost  aU  his  conquests.  Pepys  records  public  opinion 
on  the  treaty  by  saying  that  it  was  "  the  only  gooid  public  thing 
that  hath  been  done  since  the  king  came  into  England." 

Unfortunately  the  policy  thus  indicated  was  but  short-lived. 
In  taking  up  a  hostile  attitude  towards  France  Charles's  object 
had  apparently  been  only  to  raise  his  price.  Louis  took  the 
hint,  increased  his  offers,  and  two  years  later  the  secret  treaty 
of  Dover  reversed  the  policy  of  the  Triple  Alliance.  Meanwhile 
Temple  had  developed  the  good  understanding  with  the  Dutch 


TEMPLE 


603 


&]r  contracting  a  commefdal  treaty  with  them  (February  1668), 
and  had  acted  as  English  plenipotentiary  at  Aix-la-Chapellei 
where  peace  between  France  and  Spain  was  made  in  May  1668. 
Shortly  afterwards  he  was  appointed  ambassador  at  The  Hague* 
Here  he  lived  for  two  years  on  good  terms  both  with  De  Witt 
and  with  the  young  prince  of  Orange,  afterwardii  William  III. 
The  treaty  of  Dover  led  to  Temple's  recall;  but  the  plot  was 
not  yet  ripe,  and  Temple  nominally  held  his  post  for  another 
year.  He  perceived,  however,  that  his  day  was  over  and  retired 
to  his  house  at  Sheen.  In  June  1671  he  received  his  formal 
dismissal.  The  war  with  the  Netherlands  broke  out  next  year, 
and  was  almost  as  discreditable  to  England  as  that  of  1665. 
Want  of  success  and  the  growing  strength  of  the  oppositioD  in 
parliament  forced  Charles  to  make  peace,  and  Temple  was 
brou^t  out  ai  his  retirement  to  carry  through  the  change  of 
front.  After  a  negotiation  of  three  dasrs,  carried  on  through' 
the  medium  of  the  Spanish  ambassadorp  the  treaty  of  West- 
minster was  made  (February  1674).  As  a  recognition  of  hia 
services  Temple  was  now  offered  the  embes^  to  S|»iin.  This  he 
declined,  as  well  as  the  offer  of  a  far  more  important  pc»t»  that 
of  secretary  of  state,  but  accepted  instead  a  renewal  of  his 
embassy  to  The  Hague,  whither  he  went  in  July  1674.  In  the 
March  following  he  was  nominated  ambassador  to  the  congress 
at  Nijmwegen;  but,  owing  to  the  tortuousiuas  of  Charles's 
dealings,  it  was  not  till  July  1676  that  he  entered  that  town. 
The  negotiations  dragged  on  for  two  years  longer,  for  Charles 
was  still  receiving  nx>ney  from  France,  and  English  mediation 
was  no  more  than  a  ruse.  In  the  summer  of  1677  Temple  was 
summoned  to  England  and  received  a  second  offer  of  the 
sectetaxyahip  of  state,  which  he  again  declined.  In  the  auUimn 
of  the  same  year  he  had  the  satisfaction  of  removing  the  last 
difficulties  whidi  hindered  the  marriage  of  William  and  Mary, 
an  event  which  seemed  to  complete  the  work  of  x66d  and  1674. 
Louis  still  remaining  obstinate  {n  his  deinands.  Temple  was 
commissioned  in  July  1678  to  make  an  alliance,  with  the  states, 
with  the  object  of  compelling  France  to  come  to  terms.  This 
treaty  was  instrumental  in  bringing  about  the  general  pacifica- 
tion which  was  concluded  in  January  1679. 

This  was  Temple's  last  appesLtauct  in  the  field  of  diplomacy; 
but  his  public  life  was  not  yet  over.  A  third  offer  of  the 
secretaryship  was  made  to  him;  but,  unwilling  as  ever  to  mix 
himself  up  with  faction  and  intrigue,  be  again  declined.  He 
did  not,  however,  withdraw  from  politics;  on  the  contrary,  he 
was  Cor  a  short  time  more  prominent  than  ever.  The  state  was 
passing  through  a  grave  crisis.  Political  passion  was  em* 
bittered  by  religious  fanaticism.  Parliament  was  agitated  by 
the  popish  plot,  and  was  pressing  on  the  Exclusion  BiU.  The 
root  of  all  the  mischief  lay  in  the  irresponsibility  of  the  cabinet 
to  parliament  and  its  complete  subservience  to  the  crown.  To 
remedy  this,.  Temple  brought  forward  his  plan  for  a  reform  of 
the  privy  council.  This  body  was  to  consist  of  thirty  members, 
half  of  whom  were  to  be  the  chief  ofi&ccrs  of  the  crown,  the  other 
half  being  persons  of  importance,  lords  and  commoners,  chosen 
without  reference  to  party.  Special  care  was  taken  to  select 
men  of  wealth,  which  Temple  considered  as  the  chief  source  of 
political  influence.  By  the  advice  of  this  council  the  king 
promised  to  act.  The  parliament,  it  was  supposed,  would 
trust  sudi  a  body,  and  would  cease  to  dictate  to  the  crown. 
The  scheme  was  accepted  by  the  king,  but  was  a  failure  from  the 
outset.  Intended  to  combine  the  advantages  of  a  parliament 
and  a  council,  it  created  a  board  which  was  neither  the  one 
nor  the  othor.  The  conduct  of  affairs  fell  at  once  into  the  hands 
of  a  junta  of  four,  of  whom  Temple  was  at  first  one,  and  the  king 
violated  his  promise  by  dissolving  parliament  without  asking 
the  advice  of  the  council.  Temple  retired  m  disgust  to  his 
villa  at  Sheen,  and  appeared  only  occasionally  at  the  council, 
where  he  soon  ceased  to  exercise  any  influence.  In  1680  he  was 
nominated  ambassador  to  Spain,  but  stayed  in  England  in 
order  to  take  his  seat  in  parliament  as  member  for  the  university 
of  Cambridge.  He  took  no  part  in  the  debates  on  the  great 
question  of  the  day,  and  acting  on  the  king's  advice  declined 
to  sit  in  the  parliament  of  x68x.    Early  in  that  year  his  name 


was  acract  off  the  list  of  the  eoundl,  and  benceforwatd  he  dis- 
appeared from  public  life.  He  continued  to  live  at  Sheen  till 
x686.  when  he  lutnded  over  his  estate  there  to  his  son,  the  only 
survivor  of  seven  children,  and  retired  to  Moor  Park  in  Surrey. 
When  WQliam  HI.  came  to  the  throne  Temple  was  pressed  to 
take  offiee,  but  refused.  His  son  became  secretary  at  war, 
but  committed  suicide  immediately  afterwards.  Sir  Wiliiam, 
{though  occasionally  consulted  by  the  king,  took  no  further  part 
in  public  affairs,  but  occupied  himself  in  literature,  gardening 
and  other  pursuits.  It  shoidd  not  be  omitted  that  Swift  lived 
with  him  as  secretary  during  the  last  ten  years  (with  one  short 
interval)  of  his  Hfe.  Temple  died  at  Moor  Park  on  the  37th  of 
January  1699. 

Temple's  literary  works  ate  mostly  political,  and  are  of  consider- 
able importance  Among  them  may  be  mentioned  An  Essay  on 
tkt  Prtsenl  SuOe  «ttd  SelOmna  of  Inland  (1668):  The  Bm^re, 
Suedtn,  &c.  a  survey  of  the  different  Governments  of  Europe  and 
their  relations  to  England  (1671);  Obsertali4fus  upon  llu  {/mttec^ 
Provinces  (1672):  Essay  upon  (he  Original  and  Nature  of  Govern- 
mertt  (1672);  Essay  upon  the  Advancement  of  Trade  in  Jrdand 
(1673).  Some  of  these  were  published  in  the  first  part  of  his  Misul* 
lania  (1670).  1b  the  same  year  apparently  hia  Poems  were  privately 
printed.  In  1683  he  began  to  wnte  his  Memoirs.  The  first  partt 
extending  from  1665  to  1671,  he  destroyed  unpublished:  the 
second,  from  1673  to  1679,  was  published  without  his  authority  in 
1691;  the  third,  from  x<^9  to  1681,  was  published  by  Swiit  id 
1709.  In  1692  he  pabhsned  the  second  part  of  his  Misct^neai 
containiM  among  other  subjects  the  essay  Upon  the  Ancient  and 
Modem  Learning,  which  is  remarkable  only  as  naving  given  rise  tO 
the  famous  controversy  on  the  "  Letters  of  Phalaris.''^  His  Intro- 
ducUon  to  the  Historv  of  En^nd^  a  short  sketch  of  English  history 
to  1087,  was  published  in  1695.    Several  ooUections  6L  bis  lettni 


were  published  by  Swift  and  others  after  his  death. 

His  fame  rests,  however,  far.  more  on  his  diplomatic  triumphs 
than  on  his  literary  work.  His  connexion  with  domestic  affairs 
was  slight  and  unsuccessful.  He  was  debarred  both  by  his  virtues 
and  his  defects  by  his  impartiality,  his  honesty,  and  hb  want  of 
ambition — from  taking  an  active  part  in  the  diq^aoeful  politicB  of 
his  time.  But  in  the  fo^gn  relations  of  his  country  he  was 
intimately  concerned  for  a  period  of  fourteen  vears,  and  in  all  that 
is  praiseworthy  In  them  ne  had' a  principal  hand.  He  cannot 
be  called  great,  but  he  will  be  remembered  as  one  of  the  ablest 
negotjators  that  England  has  produced,  and  as  a  pobKo.  servant 
who,  in  an  unprincipled  age  and  in  circumstances  peculiar^  open 
to  corruption,  preaerved  a  Dlamclcas  record. 

Sec  Life  and  Works  of  Sir  William  Temple  (a  vols.,  1730;  2nd  ed.; 
with  Life  by  Lady  Giffard,  1731) ;  a  more  complete  editk>n,  including 
the  LetUrs,  was  published  in  4  vols,  in  1814:  Burnet,  HtcAwy  «f  ikif 
01011  Time.T.  P.  Courtenay.  Memoirs  of  the  Life^^c^^Sir  WUUam 
Temf)le  (2  vols.,  1836^:  Macaulay.  Essay  on  Sir  Wmiam  Temple; 
A.  F.  Sieveking,  Sir  W.  Temple  and  other  Carolean  Garden  Essayr, 
(1908);  and  E.  S,  Lyttel,  Sir  Wittiam  TempU  (Stanhope  Piue 
Essay,  Qrfofd,  1908).  (G.  W.  P.) 

TEMPLE,  a  city  of  Bell  cotmty,  Texas,  U.S. A.,  about  35  m. 
S.S.W.  of  Waco.'  Pop.  (1890)  4047;  (1900)  7065  (1423  being 
negroes  and  360  foreign-bom):  (1910)  10,993.  It  is  served  by 
the  Gulf,  Colorado  &  Santa  F£,  and  the  Missouri,  Kansas  & 
Texas  railways  (the  former  has  repair  shops  here),  and  is  con- 
nected with  Belton  (pop.  in  1910, 4164),  the  county  seat, 
about  10  m.  W.,  by  an  electric  railway.  In  thocity  are  a  Carnegie 
library,  a  King's  Daughters' Hospital,  the  Temple  Sanitarium^ 
and  a  hospital  of  the  Gulf,  Colorado  &  Santa  F€  tailway. 
Temple  is  situated  in  a  rich  forming  country;  cotton  is  ginned 
and  baled  here,  and  there  are  various  manufactures.  Tlie  dty 
owns  the  water  supply.  Temple  was  founded  in  1881-82  by 
the  Gulf,  Colorado  &  Santa  F6  railway,  and  was  chartered  aa 
a  dty  ta  1884. 

IBiPLB,  a  term  derived  firom  the  lat.  templim  (Gr. 
rl^oos),  which  originally  denoted  a  space  marked  off  by  the 
augurs  for  the  purpose  of  observing  the  flight  of  birds  or  other 
ceremonies;  later  it  was  applied  to  the  dwdling-place,  the 
cedes  sacrae,  of  thegods.  In  this  latter  sense  it  is  the  equlv&leilt 
of  the  native  Hebrew  expression  W/A  *ildhim,  literally  "  a  go*- 
house,"  and  of  the  foreign  kikal,  palace,  temple,  a  loan-wor4 
from  Sumerian  through  the  medium  of  the  Babylenlan  B-AaMi 
(lit.  great  house).  A  temple  or  "  god-house,"  however,  repre- 
sents a  comparatively  advanced  stage  in  the  development  of 
Semitic  religion.  At  first  the  Semite  recognised  the  abodes 
of  his  deities  in  certahi  outstanding  and  impfessive  oatuial 


6o4 


rack* 


I  the  £nt  iltu. 


UlU  1  deily  mighL  Ukc  uf 
lulanE  sanctuaries,  as  in  the  massebai 
aikbak  or  sacred  post  ol  wood,  rcarci 
the  hand  of  maa  (d.  Gen.  xxviii.  i8,  a: 
pillar  at  Beth-el), 

The  further  advance  lo  a  real  bouH 
to  the  infltience  of  at  least  two  Factors  i 


intain  peak  and  the  like.  'Beside 
iverse  with  bii  god*.     The 

1  advance  wheo  it  wu  lecDgniied 
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t  or  slone  pillar  and  the 
1  not  by  nature  but  by 
I,  the  origin  of  the  sacred 


a  play  w 


c  black  s 


wnen  some  ooject.  whether  natural,  like 
Mecca,  or  manufactured,  like  the  uk  ot 
to  be  regarded  as  specially  sacred  from  its  association  witi 
deity.     Such  objects  or  icnafes  required  a  house  to  shejtei 
guard  them.    Another  [actor  it  to  be  found  in  the  advan 
material  comfort  which  (oUona  the  transiiion  From  the  nos 
to  tbe  agricultural  mode  of  life.     Among  the  settled  Semites 
there  aroae  the  Itfling  that  the  gods  of  the  community  ought 
also  [o  ehite  in  this  advance  (cf.  i  Sam.  viL  a).    Accordingly 
they  were  invited  to  take  up  their  abode  in  a  UU  'iUkIm  or 
temple.     The  dignity  and  comfort  t>f  the  gods  advance  pari 
fassu  with  those  of  their  worshippers. 

It  must  be  kept  in  mind,  however,  thai  the  iltu  remained 
as  before  the  cinire  of  the  sacrihcial  worship.  Around  it  or 
before  it,  under  the  opea  sky,  the  wot^ippers  aaaembled.  To 
tbe  temple  tbe  prints  alone,  or  the  head  of  the  sacral  community 
iestty  capacity,  had  access.  In  tjiis  respect  the  woiship 
^  with  altar  and  temple  OITen  a  strilting  contrast  lo 
the  more  spiritual  woiahjp  ol  the  Jewish  aynagoguc  and  the 
Christian  Churdi. 

At  the  date  i(  tbe  Hebrew  Invasion  of  Canaan  its  numerous 
dty-states  had  teacbed  a  fairly  high  level  of  dviliiation. 
Alongside  «f  the  (ypic&l  Canaanite  sanctuary,  as  known  to  us 
from  the  Old  Testament  reCerenca  and  rrom  recent  excavations, 
with  Its  altar  of  earth  or  stone  and  its  stalely  massebaht,  a 
temple  was  probably  to  be  found  in  all  the  mote  important 
centres.  In  an  early  Hebrew  docnment  there  is  a  reference  lo 
the  temple  of  El-berlth  at  Shechcm,  which  wu  Urge  enough 
and  strong  enough  to  serve  as  a  place  o[  refuge  in  lime  of  war 
(Judges  ii.  46  B.).  The  Philistines  also  had  their  temples  in 
Ihia  period:  thus  we  bear  of  a  "  house  "  of  Dagon  at  Gaza. 
(ii.  xvl,  aj  H.)  and  also  at  Ashdod  (i  Sam.  v.  a),  while  a  temple 
of  Athtail  (Iihtat-Astarte)  is  mentioned  in  I  Sam.  ziii.  10, 
probably  at  Aahkflon  (Herod,  i.  loj). 

Tike  earliest  reference  to  a  temple  built  by  Hebm  hands  is 
to  "  an  bouse  of  gods  "  reared  by  Micah  to  shelter  an  ephod 
and  other  lacred  images  which  he  had  msde  (Judges  ivii.  j). 
Micah'a  imagea  were  soon  transported  to  Dan,  irticrs  doubtlcsi 
.  another  bouse  was  built  for  their  protection  (iviii.  iS,  y>  I.). 
Samenhal  later  we  find  the  ark  of  Yahweb  installed  in  "  the 
house  of  Yahweb  "  at  Shiloh,  which  bouse  was  not  a  mere  tent 
but  a  real  temple  {lilUI,  i  Sam.  L  9,  iii.  j)  with  doon  (iii.  15) 
and  doorposts  (i.  9),  and  a  hall  in  which  the  vorsliippejs  partook 
oi  Ibe  sacrffidal  meals  (i.  tS,  Creek  text;  cf.  ii.  11  "  tbe  guest- 
chamber,"  Keb.  lisktllk).  After  the  destruction  of  ShUoh  at 
the  bands  of  the  Philistines,  its  piicsihood  migcaled  to  Nob, 
^tere  also  the  incidents  recorded  in  i  Sam.  axi. — note  eqxdalTy 
the  presence  of  the  shew-bread  and  the  ^hod — imply  the 


eofa 


mple. 


TIU  TnnpU  aj  Sohmaa.—lbt  ptunaiy  source  of  our  informa- 
tion r^arding  the  erection  of  Solomon's  temple  is  the  account 
Contained  In  i  Kings  vi.-viL,  tbe  details  of  which  must  have 
been  derived  ultimately  from  the  temple  archives.  On  this 
earlier  nafralive  the  chionider  (i  Chron.  iii.-iv.)  and  Joscpbus 
iAuiq.,  VUL  iii.  I  S.)  are  alike  decadent. 

Uofoninulefy  these  two  chnpterm  of  Kinn  are  anonff  the  nost 
dlKeuli  in  the  OU  TcsiameDt.  puilv  by  reason  of  ow  iEitciuce 
gf  the  precitc  "t*"*'"g  of  se*crai  of  tne  technical  ternu  emplayed. 


ory  stale  of  the  tettimd  tnt,  abkb 
■dilhlanB  and  glonc*.  At  regards 
most  lecfni  wrtien  h]ye  ad^Med 

!'b  quch-niakliig  eiiay  in  his  ZKUdk 
<»i).  119-17;,  lepriucd  in  his  Aludf 


(a)  Tia  SUt  ejT 


g£t.  biHiqat  (Oct.  i< 
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— On  this  important  pc^l  our 
earuesi  autnomy  is  siienc,  tc  is  now  universally  acknowledged, 
however,  that  the  whole  complex  of  buildiegs  erected  by 
Solomon  stood  along  the  crest  of  the  eastern  hill,  crowned  by 
the  temple  at  the  highest  piunt,  as  Joaephus  eiprtssly  testifiea 
{,Bdl.  Jud.;  V.  V.  I,  with  which  compare  the  letter  of  (Paeado) 
Aristeas,  sect.  M.  Thia  at  ouce  biings  the  site  of  tbe  temple 
into  prx^mjty  to  tbe  world-famous  sacred  rock,  the  akhra, 
over  which  now  stands  the  building  known  aa  tbe  Mosque  o£ 
Omar,  and,  tnore  correctly,  aa  the  Dome  of  the  Rock.  Here 
another  important  consideration  comea  to  our  aid.  From  the 
recognised  persistence  of  sacred  sites  In  the  East  throu^  all 
tbe  changes  in  the  dominant  religion,  it  is  well-nigh  cenajn 
that  tbe  sanctity  of  the  lakim  tock  goes  back  to  the  days  of 
David  and  Soknaon,  or  even,  it  may  be,  to  prehistoric  timea. 
On  it,  or  ovct  it,  the  angel  was  believed  to  have  been  seen  by 
David,  and  Ifaeie  David  built  his  altar  (1  Sam.  uiv.  iS-aj; 
cf.  Judges  vi.  lo  f.,  341  liii.  19  &.).  This  is  undoubtedly  the 
site  asogoed  Co  the  temple  by  the  oldest  eitact  tradition  (sea 
1  Chron,  iiii.  t;  d.  )  Sam.  xiiv.).  By  every  token,  then, 
Solomon^s  altar  of  bumt.ofleting,  if  it  was  Dot  ideoiical  with  the 
ssUira  (see  below),  at  least  stood  upon  it.  Since  tbe  altar 
necessarily  stood  in  front,  i.e.  to  the  east,  of  the  ten^le,  tkt  siii 
of  Ou  latla  KOI  a  alurl  diitana  te  lie  vul  if,  tmd  in  Ian  talk, 
Uu  saatd  mi  (see  JutJULEii]. 


chick  and  Conder,  which  pbcra  the  most 
t  thriiie  of  tbe  temple,  over  (he  Hikrt.  hi 
r<J.  W:,t«,  in  the  Qaarltrly  Suitmtnt  o( 


ration  Fund  for  lSa6  and  lOlo).    .., 

iDvards  the  east,  wbich  tlna  locBCkin  lavolves,  I 
of  the  fact  that  the  suttra  still  bears  tni 
(fee  eap.  Klttel.  _SIul4ni  - 


idne^^ 


la  fl.).  Moreover  the  rock,  measuring  as  it  does  nine  ss  ft 
40,  could  not  have  been  contained  within  Ibe  "holy  ofliol: 
which  was  lea  than  30  (t,  sqnan  (see  below). 

A  third  (Jte,  still  within  the  sntenl  Haram  ans.  but  towards 
itm  south-west  anilei  favoured  by  FeriusKn  {Tit  Tnnpla  tj  Iht 
Jewi).  Robertson  Smith  (Euy.  Bril..  gOi  ed.,  ait.  "  Temple  ")  and 
others  is  open  to  oven  more  serious  objecdon,  and  has  no  pro 
minent  advocate  at  tbe  pieseot  day. 

(b)  Tkt  Tcmfla  Baaiing.~Io  the  fourth  year  of  his  relgo 
Solomon  "  began  to  buikl  the  house  of  the  Lord  "  with  tbe 
laying  of  a  massive  foundation  of  "  great  stones,"  as  required 
by  the  rapid  fall  of  the  ground  lo  the  west  of  the  saihra.  Archi- 
tecturally the  temple  consisted  of  three  distinct  parts:  (1]  the 
nam  or  temple  proper,  (i)  a  porch  or  pylon  in  front  of  the  naos, 
and  (3)  a  lower  and  narrower  building  which  surrounded  the 
naos  on  its  other  three  sides  (see  6g.  i). 

(1}  Tbe  £nt  of  these,  "  tbe  house  of  the  Lout  "  in  the  strict 
sense,  In  which  alone  He  was  worshipped,  was  oblong  in  plan, 
divided  into  two  compartments  In  the  proportion  of 


>  by  a 


wall.     The  1 


in  length  by  10  in  breadth,  with  a  bci 
The  length  of  the  cntnt  at  thk  period  CCR 
h  abiolille  certainly.     From  the  (act  that  H; 


cubits/ 


has  shown  from  an  inductive  Biudy  of  the  hcishl  of  the  counca 
in  the  walU  ol  the  Hamm  and  q[^  other  CKi^inE  lemaiu  of  (he 
Hcnxlian  period  that  the  cgbit  uKd  by  Herod's  bulMera  was 
eiaclly  17.6  in,  or  44;  millimetres  (an  Eupcnury  ritia,  n. 
Il90$-4ict)  H  ff.).  Tlien  it  ilwelon  nod  Raton  for  beUerlag 
that,  this  was  alto  the  cubit  of  Solonon  a  (emple,  notwithatandiag 
the  staioment  of  >  Chton-  iii-  J  that  tbe  bder  was  a  ciiWt  "alter 
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ot  (he  beami  fanning  the  Bona  tni  csUn^  ot  Um  uvcuI 
Monyi  being  let  into  the  wall  of  the  UUl,  three  tutaauvt 
IcbUemeoU  of  Doe  cubit  each  ven  made  in  Uu  latlei  [01  tbeii 
rt  {lee  fig.  i) ,  consequently  the  width  ol  Ok  chanibcra 
.,  6  and  J  cubits  in  ihc  lti«  ttntcy*  respectively  (vi.  6). 
The  totil  height,  allowing  foi  Oaon  and  roof,  oi  Ibe  laleral 
buijdmg  cannot  have  been  [t»  than  17  cubiti.  Entrance  to 
the  tide-chamben  was  provided  by  a  lingle  door  on  the  south 
^dt  (see  giound-pLin,  fig.  i). 

So  ttr  thvTT  H  »  difticully  u  regards  the  peneni  plan  tna 
diiAciuiona  ol  the  tfnipl«.  providfd  it  is  Wnt  in  mind  that  the 

is  olhcrwiie  when  one  cndcavoun  to  ca\cul.ite  the  area  covmd 
by  the  templf,  and  to  dftcrmine  thr  tkvaiion  ol  the  scvcr;i1  parn 

much  draendt  upon  the  thickness  ot  th*  walk.     Hmw  nLir  ahIv 
clue  is  tumisbcd  by  the  figure*  for  I 
Eukicl's  temple,  but  the  ncccuary  cau 
observed  in  applying  them  to  the  piopc 


.  multipln," 


cuUl  (Bg.  3)  Hnlll  Ih 
~  ^,,  -.-.  — ve  the  t|J--'>.-— I**— 
lit  IB  alloird  for  the  pi 


J  (4I  ft-)  above  the  side-chaobm,  as 


od't  tempie,  whei 
o(  31  lor  IhB  oMMiik  widih.  or  107  (1.  by  47.  °  11  3  ciibit»— niual 
—be  alloiiml  lor  the  outer  wall  of   the    Uller.    the   rnrcme   widlh 

west    [see   Ihr   accoiD  Knifing   giound-plan).      The    prapoition   of 

its  acrificia!  numben  of  iod  and  50  mpcclivcly.  The  ana  oI  the 
plaifDrm  on  which  Soiocnon^s  temple  stood  probably  iDOSured 

Ai  regardi  the  hdght  of  the  various  parts  even  fewer  datft 
are  available^  Out  piimary  source  ^ves  the  height  ol  "the 
bouae  "  as  yi  cubits  <i  KIi^  vi.  3}.  By'  the  great  majority 
of  pRvioui  sludcBls  Ibis  hi*  been  undenlood  to  mean  that  > 
■ingle  Sat  roof,  at  this  height  from  the  fioor,  covered  Ilie  three 
pajlt — porch,  itkll  and  dCblr — leaving  an  empty  apace  of 
10  pibiis  above  the  last  of  ihtse.  But  llie  Hebrew  dccumeiit, 
as  has  been  repeatedly  pointed  out,  i>  csncctoed  only  with 
inside  dimensions,  and  in  vi.  >  has  probably  in  view  the  inside 
height  of  the  hikil,  u  the  largest  of  the  Ibrce  tumpaiUDcnU. 
On  the  other  hand,  a  characteristic  featuit  0!  the  contemporary 
Egyptian  teraples  It  the  gradiial  diminution  in  the  height  of 
thdr  component  parts  from  front  to  bade  fMaspera,  L'Arckio- 
ioti*  ityptitiuu  (1907),  p.  77;  Eiman,  Hanibk,  oC  Efyfltt. 
Rditiffi,  41;  cf.  the  restoration  of  a  typical  temple  in  Fcrrot 
and  Cbipiea,  Arut.  E^ypl,  An,  i.  373,  and  in  Erman,  Life  in 
Antl-  Etyfl,  >S°]- 

foltinred  the  ^nptian  model,  the  hdglit  decreasing  as  one  procnded 
fnu  the  pofcn  to  the  hUiAl,  dCblr  and  tide^cliambers  respectivdyp 
The  pDreh.  for  instance,  was  probably  modelled  on  tlie  pylooa 
which  flanli  the  principal  entrance  to  an  EKvpiian  lemiJe,  lall  and 

chaiacteiink  civetio  inouiding.  The  i»  cubits  which  a  Chron. 

'This  has  led  Ezekiel  certainljj  la  increase  Jhe  depth  ol  his 
porch  Irom  to  cubits  to  13  (oriEinal  teiLt  of  Ezeli.  il.  ^^J,  and 
probably  to  add  a  cubit  to  the  thickneu  oi  ihe  partition  w^ill 
[■11.  3),  in  order  to  bring  up  the  total  length  of  his  temple  to 
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it  may  reasonably  be  inferred,  was  the  heubt  of  the  porch  in  the 
first  temple,  from  which,  in  that  case,  the  figure  was  derived.  The 
probable  outside  measurements  for  the  porch  are  thus  ^3  cubits 
toY  the  breach  across  "  the  house,"  is  for  the  depth  indnriing 
the  front  wall,  and  60  cubits  or  88  ft.  for  the  height. 

Still  foUowinc:  the  Egyptian  model,  the  hdk&l  will  have  had  its 
separate  roof  of  massive  cedar  beams,  covered  probably  by  heavy 
limestone  sbbe,  for  which  ij-a  cubits  may  be  allowed,  giving  a 
total  of  3a  cubits  (47  ft.)i  equal  to  the  outside  width  of  this  part 
ot  the  temple.  In  the  same  way  the  roof  of  the  d£bSr  will  have 
been  10  cubits  lower,  or  circa  33  ft.  in  all,  that  of  the  lateral  building 
about  4  cubits  lower  still,  say  26  ft.  (cf.  the  section  through  the 
temple  from  W.  to  E.  in  fig.  2).  \^ile  the  ncasurements  above 
given  are,  as  they  must  necessarily  be,  in  part  conjectural,  it  b 
claimed  for  them  that  they  introauoe  the  element  of  proportion 
between  the  parts  to  an  cxtept  not  attempted  hithefto. 

(c)  The  JnUrior  of  the  Temple  and  Us  Fumiiwre. — ^Tbe  entrance 
to  the  temple  was  through  a  wide  and  lofty  opening  in  the  front 
wall  of  the  porch.  Crossing  the  vestibule  one  entered  the  h£kil 
by  a  large  foldingndoor  of  cypress  wood  (vL  34) — probably 
10  cubits  wide  as  in  Ezeldel's  temple — each  of  its  four  leaves 
ornamented  with  carved  figures  of  cherubim,  palms  and  flowers, 
all  overlaid  with  gold.  The  niner  walls  of  the  h6kal  and  the 
dSblr  were  lined  with  boards  of  cedar  from  floor  to  ceiling,  while 
the  floor  was  covered  with  planks  of  cypress  wood.*  From  the 
b6kal  a  door  in  the  partition  wall  gave  entrance  to  the  dSbtr. 
The  doorway  was  not  rectangular  but  apparently  pentagonal 
in  form  (see  the  commentaries  on  vi.  31),  the  lintel  consisting 
of  two  blocks  of  stone  meeting  at  an  angle,  a  feature  "  intro- 
duced to  distribute  the  pressure  of  the  superincumbent  wall " 
(W.  R.  Smith).*  The  walls  of  the  dSbtr  were  overiaid  with 
"pure  gold "  according  to  our  present  text  (vi.  20);  this 
enhancement  of  the  d^nity  of  the  adytum  as  the  earthly 
dwdling-place  of  the  heavenly  King  is  not  so  incredible  as  the 
profuse  application  of  gold  decoration  to  other  and  inferior 
parts  of  the  house,  even,  as  we  have  seen,  to  its  floor  (on  this 
question  see  the  critical  works  dted  above). 

As  regards  the  furniture  of  the  house^  it  is  probable  that  the 
original  text  of  x  Kings  introduced  only  the  altar  of  cedar  now 
found  in  the  corrupt  text  of  vi  30,  and  to  be  identified  with 
the  table  of  shewbread,  as  the  sole  furniture  of  the  holy  place. 
The  ten  golden  candlesticks,  properly  lampstands,  of  vii.  49 
are  generally  believed  to  have  been  introduced  at  a  later  date 
(cf.  Jer.  lii.  x8  f.).  In  the  most  holy  place  stood  the  palladium 
of  Israel's  religion,  the  sacred  ark  of  Yahweh.  On  either  side 
of  this  venerable  relic  of  the  past  were  two  cherubim,  sculptured 
fiom  olive  wood  and  overiaid  with  gold,  each  xo  cubits  high, 
their  outstretched  wings  reaching  right  acroes  the  dSbtr,  and 
forming  a  baldachin  over  the  ark  (vi.  33-38). 

Although  forming  no  part  of  the  interior  xumiture  of  the 
temple,  the  remarkable  twin  pillars  which  stood  on  either  side 
of  the  entrance  to  the  porch  may  be  mentioned  here,  smce 
they  belonged  rather  to  the  temple  than  to  its  court.  These 
pillars,  which  in  the  received  text  bear  the  enigmatical  names 
of "  Jachin  and  Boaz,"*  were  hollow  columns — ^the  bronze  metal 
being  about  3  Ixl  an  thickness — over  36  ft  in  height  and  6  ft. 
in  diameter,  wirmoimted  by  dabonte  capitali  about  7i  It. 
high.  The  latter  were  lobular  in  form,  ornamented  by  a 
specially  cast  network  of  bronze,  over  whidt  were  hang  festoon- 
wise  two  wreaths  of  bronze  pomegranates,  each  row  containing 
a  hundred  pomegranates.  As  the  pillars  doubtless  stood  on 
plinths,  the  total  height  of  each  will  have  been  at  least  35  ft. 
Such  free-standing  pillars  were  a  feature  of  temple  architecture 
in  Phoenicia  and  dsewhere  in  western  Asia,  as  later  reproduc- 
tions on  local  coins  attest,  and  would  appear  to  Solomon's 

'The  overlayring  of  the  floor  with  gold  (l  Kings  vL  30)  is  a 
later  interpolation;  the  same  is  probably  true  of  the  gilduig  of 
the  sculptures  on  the  walls,  which  may  have  been  added  at  a 
later  date  (cf.  Ezek.  xli.  18). 

>  *This  partition  wall,  it  will  be  remembered,  had  to  support  the 
back  wall  of  the  hftkAl  according  to  the  view  of  the  temple  archi- 
tecture advocated  above. 

>  The  various  forms  which  the  latter,  name  assumes,  in  the  Greek 
text,  suggest  that  Boaz  is  an  intentional  disguise  of  ao  original 
Baal,  applied  of  course  to  Yahweh  (Barnes,  Jour,  of  T^d.  Studks, 
V.  447  i!.). 


Phoenician  aicfaftects  as  a  oafttifBl  adUunct  «(  bis  caMipte^ 
Jachm  and  Boaz,  therefore,  may  be  regarded  as  oonventiraal 
symbols  of  the  Deity  for  whose  worship  the  temple  was  de- 
signed.^ 

id)  The  Temple  Court,  Altar  and  other  Apparaku  of  ike  CvU,-^ 
The  temple  stood  within  the  western  half  of  "  the  court  of  the 
house  of  the  Lord,"  also  known  as  "  the  inner  court"  to  di^ 
tinguish  it  from  "  the  other  court  "  round  the  adjoining  palace 
and  from  "  the  great  court "  which  surrounded  the  whole  com- 
plex of  Solomon's  buildings.  All  three  had  walls  in  which  three 
courses  of  hewn  stone  alternated  with  a  course  of  cedar  beams 
(see  next  section).  To  the  "  ooart  of  the  house  "  laymen  as 
well  as  priests  had  access  (Jer.  zxxv.  x  ff.,  zxxvi  xo).  Several 
gates  gave  entrance  to  it,  but  their  precise  position  is  uncertain. 
The  principal  eotiance  from  "the  great  court"  was  doubtless 
in  the  east  wall.  Another  was  in  the  south  wall  and  communi- 
cated with  "■  the  other  court "  and  the  xoyal  palace.  There 
were  also  one  or  more  gates  on  the  north  side  of  the  court. 

In  our  present  text  of  t  Kings  vi-vii.,  there  is  no  mention 
of  so  indispensable  a  part  of  the  apparatus  of  the  ctilt  as  the 
altar  of  burnt-offering.  This  silence  has  been  explained  in 
two  ways.  The  majority  of  clitics  bcUieve  that  the  original 
account  did  oontain  a  reference  to  the  making  of  a  bronze 
altar  (cf.  2  Chron.  iv,  i),  but  that  it  was  excised  by  a  later  editor, 
who  assumed  that  the  bronze  altar  of  the  tabernacle  accompanied 
the  ark  to  the  new  sanctuary.  Others,  with  greater  probability, 
maintain  that  the  silence  of  our  oldest  source  is  due  to  the  fact 
that  Solomon  followed  the  primitive  Semitic  custom  and  used 
the  bare  sakhra  rock  as  his  great  altar.  In  this  case  the  altar, 
which  was  removed  by  order  of  Ahaz  to  make  way  for  his  new 
alur  after  a  Damascus  model  (2  Rings  xvi.  1&-X6),  must  have 
been  introduced  by  one  of  Solomon's  successors.* 

In  the  court,  to  the  south  of  the  line  between  the  alter  and 
the  temple,  stood  one  of  the  most  striking  of  the  creations  of 
Solomon's  Phoenician  artist,  Huram-abi  of  Tyre.  This  was 
the  "brazen  sea,"  a  krge  circular  tank  of  bronze  with  the 
enormous  capacity  of  over  x  6,000  gallons  (x  Kings  vii.  33-26), 
resting  on  the  backs  of  twelve  bronze  bulls,  which,  in  groups  4d 
three,  faced  the  four  cardinal  points. 

1^  is  doubtful  if  this  strange  "  sea  "  served  any  practical  purpose 
(see  2  Chron.  iv.  6).  Most  recent  writers  agjoe  m  assigning  to  it 
a  porely  symbolical  significance,  like  the  twin  pillars  above  described. 
Babylonian  temples  are  now  known  to  have  had  a  similar  apparatus, 
termed  aPsu,  which  symbolixed  either  the  primeval  abyss,  personi- 
fied as  the  monster  Tiamat  subdued  by  Marduk,  whose  symbol 
was  the  bull,  or,  according  to  a  later  theory,  the  upper  or  heavenly 
sea,  bounded  by^  the  Zodiac  with  its  twelve  signs. 

Anociated  with  the  "  brazen  sea  "  were  ten  lavers  of  bronze, 
also  the  work  of  Huram-abi  (vii.  27-39).  Each  laver  consbted  of  a 
circular  basin  holding  over  ^  gallons,  and  borne  upon  a  wheeled 
carrier  or  base/'*  The  sides  of  the  carriers  were  open  frames 
composed  of  uprights  of  bronze  ioined  together  by  transverse  bars 
or  rails  of  the  same  material,  tne  whole  richly  ornamented  with 
palm  trees,  lions,  oxen  and  cherubim  in  relief.  Underneath  each 
stand  were  four  wheels  of  bronze,  while  on  the  top  was  fitted  a 
ring  or  c^ninder  on  which  the  basin  resteiL  Aixording  to  Kittel, 
"  it  is  highly  improbable  that  these  lavers  served  any  practical 
porpooe.  ^  They  were  rather  like  the  great  *  sea,'  the  embodiment 
of  a  religious  idea;  they  were  symbols  of  the  rain-giving  Deity  " 
(pp.  ciL,  p.  243).^ 

The  Relation  of  the  Temple  to  Contemporary  Art.—Oi  the  many 
problems  raised  by  the  description  oi  the  temple  in  r  Kinga 
none  is  of  greater  interest  than  the  question  of  its  relation  to 

*  Robertson  Smith's  theory  that  they  were  huge  cressets  in 
which  "  the  soet  of  the  sacrifices."  was  burned  {Rel.  Sem.,  2nd  ed., 
488)  has  found  no  support.  For  recent  attempu  to  explain  the 
symbolism  of  the  pillars  in  terms  of  the  "  early  oriental  H^ctois- 
schauung,"  see  A.  Jercmias.  Das  alu  Test.,  &c.,  2nd  ed.,  494; 
Benzinger,  Heb.  Arch&d.,  2nd  ed.,  323,  3^1. 

*  Foe  a  detailed  study  of  the  successive  altara  that  stood  opoa 
the  sahhra  and  their  relation  thereto,  see  Kittel.  Sludien  aur  kebr, 
Ardi&ologU,  pp.  1-85.  with  illustrations  and  diagrams. 

'  This  section  of  Kings  is  peculiarly  difficult,  and  has  been  made 
the  subject  of  a  special  study  by  Stade  in  his  Zeilschnft  (1901), 
14$  (L  (cf.  "  Kings  "  in  Haupt's  critical  edition),  and  more  recently 

by  ICittcI,  0^.  cit.,  pPsy8o-242,  with  illustrations  of  similar 

ratus  found  u  Cyprus  ana  Crete. 
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Mntebpottiy  itt.  Wlere,  ft  baa  often  heen  asked,  shall  we 
look  for  the  model  or  prototype  of  the  temple  edifice?  Whence 
were  derived  the  motifs  to  be  seen  in  its  decoration?  What 
influences  can  be  detected  in  the  elaborate  apparatus  above 
described?  Now  it  has  for  long  been  recognized  that  Syria, 
including  Phoenicia  and  Palestme,  was  from  the  earliest  times 
the  meeting-place  of  streams  of  Influence,  religious,  artistic 
and  other,  issuing  from  the  two  great  fountains  of  civilization 
and  culture  in  the  aq.ciait  world,  Egypt  and  Babylonia.  To 
these  must  now  be  added  the  eariy  civilization  of  the  Aegean 
85  revealed  by  the  excavations  in  Crete,  and  the  later  but 
highly  devdoped  culture  of  the  Hittites.  As  a  result  the  art  of 
Phoenicia  and  S>'ria,  originally  bomywed  from  Egypt  mainly, 
bad  by  the  xoth  century  become  thoroughly  eclectic.  Of  this 
syncretism  the  best  illustration  is  furnished  by  the  masterpieces 
of  contemporary  art,  for  which  Solomon  was  indebted  to 
Phoenician  arcliitects  and  Phoenician  airtists.  Thus  the  jgeneral 
disposition  of  the  temple  with  its  walled  court,  porch  or  vestibule 
find  naos  has  been  shown  by  modem  excavation,  and  by  later 
representations  on  coins,  to  be  characteristic  of  Phoenician  and 
Korth  Syrian  temple  ardutecture.  Here,  however,  We  have  an 
adaptation  of  the  earlier  temple  architecture  of  Egypt. 
Egyptian  influence  is  most  clearly  seen  in  the  gradual  decrease 
in  the  fllumination  of  the  several  parts.  In  the  temple  court, 
Jks  m  its  Egyptian  counterpart,  men  worshipped  under  the 
bright  eastern  sky;  in  the  covered  porch  there  was  still  no 
door  to  exclude  the  light  which  streamed  in  through  the  lofty 
entrance.  But  in  the  holy  place  only  a  dim  light  was  admitted 
through  latticed  windows  high  up  in  the  aide  walls,  while  the 
boly  of  holies,  like  the  Egyptian  cdla,  was  completdy  dark.' 

The  sculptured  panels  of  the  interior  were  shown  by  Robertson 
Smith  (Ency.  Brit.,  9th  ed.,  art.  "  Temple  **)  to  reveal  familiar 
Phoenidan  motives,  although  Babylonia  is  probably  the 
ultimate  home  of  the  cherubim.  Excavations  at  Sinjiril  in 
Northern  Syria  and  at  Megiddo  have,  further,  solved  the  prob- 
lem of  the  "  three  rows  of  hewn  stones  and  a  row  of  cedar 
beams  "  which  was  the  architectural  feature  of  the  walls  of  the 
various  courts  (i  Kings  vii.  12).*  The  use  of  wooden  beams 
aJteitnatcIy  with  courses  of  stone  was  a  familiar  expedient  in 
early  times.  The  practice  of  building  walls  with  recurring 
rebatements  has  also  been  illustrated  by  the  recent  excavations. 

While  the  prototype  of  the  temple  itself  is  to  be  sought,  as 
has  been  said,  in  E(^t,  Babylonian  influence  is  clearly  traceable 
in  the  symbolical  "  brazen  sea,"  the  apfu  of  contemporary 
Babylonian,  and  doubtless  also  Phoenician,  temples.  The 
bronze  lavers,  fmally,  have  been  found  to  be  dependent,  both 
in  their  construction  and  in  the  motifs  and  execution  of  their 
reliefs,  on  the  art  of  the  Aegean.  From  Crete  and  Cyprus 
they  passed  through  Phoenician  intermediaries  to  S>Tia  and 
Palestine.  The  temple  of  Solomon,  in  short,  is  a, product  of 
the  best  Syro-Phocnician  art  of  the  period,  itself  the  product 
of  ideas  which  had  their  source  in  other  lands. 

T/ie  Temple  of  Zcrubbabcl,— In  the  year  586  bx:.  the  temple 
of  Solomon  was  committed  to  the  flames  by  order  of  Nebuchad- 
rezzar (2  Kin|5S  w.  8;  Jer.  lii.  12  f.).  Seventy  years  later  its 
successor  was  finished  and  dedicated,  the  foundation  having 
been  laid  in  the  second  year  of  Darius  Hystaspcs  (520)  during 
the  governorship  of  Zerubbabel  (Hag.  ii.  x8).  There  is  every 
reason  for  assuming  that  the  massive  foundation  courses  of  the 
earlier  temple  were  still  in  sUu,  and  available  for  the  new  build- 
ing.* The  latter's  inferiority,  attested  by  Hag.  ii.  3,  was  rather 
in  respect  of  its  decoration  and  equipment,  as  compared  with 
the  ma^uficen<^  of  the  first  temple,  than  as  regards  the  size 

»  TMb  featnre  gfves  valuable  rapport  to  the  view  presented  above 
tint  Selonon'tf  temple  reeembled  its  Egyptian  oontemporaries  in  an 
eciicalty.  •Uiking  cbaeactfristip,  the  deCroaae  in  height  with  the  de- 
crease in  illurnination. 

s  This  description  possiUy  applies  to  all  the  buHdiogs  (note 
verse  9),  including  the  temple*  itsdf,  and  was  so  understood  by 
the  wnter  of  Ezra  vi.  4. 

f  Fcpm   Hug.  i-  .&!     Driver  indeed   infers  that  "  there  would 
probaoly  be  almost  sufficient  stonework  .remaining  .Upr^a^  |{ur- , 
po«esJ  from  Solomon's  temple  **  {Cent.  BibU  m  loc,).  ^  ' 


of  the  building.  The  dimensions  g^ven  in  the  royal  decree 
(Ezra  vi  3)— 60  cubits  for  height  and  the  same  for  breadth — 
probably  refer,  as  wais  pomted  out  in  a  previous  section,  to  the 
extremes  of  height  and  breadth  applicable  to  the  porch  and 
platform  respectivdy.  In  these  and  most  other  respects  it 
may  be  supposed  that  Zerubbabd's  builders  followed  the  lines 
of  Solomon's  temple.  It  is  probable,  however,  that  the  walls 
of  the  naos,  induding  both  the  holy  and  the  most  holy  place, 
were  now  raised  to  a  uniform  height,  the  separate  back  wall  of 
the  former  having  been  abolished  and  the  naos  covered  by  a 
single  roof.  This  seems  a  legitimate  inference  from  the  absence 
in  the  second  and  third  temples  of  a  supporting  partition  wall 
within  the  naos.  Its  place,  as  separating  the  two  compartments, 
was  taken  by  a  nagnificent  curtain  or  "  veil,"  which  is  men- 
tioned among  the  spoils  carried  off  by  Antiochus  Epiphanes 
(i  Mace.  i.  22).* 

In  the  matter  of  the  sacred  furniture,  the  holy  place  con- 
tained from  the  first  the  table  of  shewbread,  and  one  golden 
"candlestick  "  or  lampstand  in  place  of  the  ten  which  illumi- 
nated the  h£k&l  iA  the  later  days,  at  least,  of  the  first  temple 
(Jer.  lii.  19).  The  golden  altar  of  incense,  which  fdl  a  prey 
with  the  rest  of  the  furniture  to  Antfechus  (i  Mace.  i.  xxi.  f.) 
was  probably  introduced  later  than  the  time  of  Zerubbabd, 
since  a  Jewish  author,  writing  in  the  3rd  century  B.C.  under 
the  name  of  Hecaueus  of  Abdera,  mentions  only  '*an  altar 
and  a  Candlestick  both  of  gold,"  and  it  is  natxiral  to  identify 
tho  former  with  the  gold-plated  table  of  shewbread.*  In  one 
important  respect  the  glory  of  the  second  house  was  less-  than 
that  of  the  first.  Tht  holy  of  holies  was  now  an  empty  shrine, 
for  no  one  had  dared  to  construct  a  second  ark. 

TTie  second  temple  also  differed  from  the  first  hi  having 
two  courts,  an  outer  and  an  inner,  as  prescribed  by  Ezekid 
for  his  temple  of  the  future.  The  outer  court  formed  a  square, 
each  side  of  which  was  500  cubits  in  length,  also  as  prescribed 
by  Ezekid,  with  the  saldtra  rock  in  the  centre  (see  Exp.  Times, 
'zx.  182),  Within  the  ixmer  court  stood  the  altar  and  th^ 
temple.  The  former,  as  described  by  Hecataeus,  was  composed 
of  white  unhewn  stones  (cf.  Exod.  xx.  35),  "  having  each  side 
20  cubits  long,  and  its  height  10  cubits"  (Josephus,  Contra 
ApioH.  i  §  198),  dhnensions  which  agree  with  those  assigned 
by  the  chronicler  to  the  earlier  altar  of  bronze  (2  Chron.  iv.  x). 

In  165  B.C.,  three  years  after  the  spoliation  of  the  temple  and 
the  deSBcmtlori  of  its  altar  by  Amlocnus  IV.,  Jodas  Maccabaeus 
rcdcdicatcd  tho  holy  house,  made  new  sacred  furniture,  and  erected 
a  new  akar  of  bunrt-offering  (1  Mace.  iv.  41  fit.).  But  long  before 
this  date  the  temple  had  assumed  a  character  which  it  retained 
to  the  end  of  the  Jewish  ctatew.  It  had  become  a  fortress  as  well 
as  a  place  of  public  worship,  and  existing  records  tell  of  the  repeated 
strengthening  of  its  defences  "At  the  time  of  Pompey's  siege 
(63  B.C.)  it  constituted  an  almost  impregnable  fastness,  strengthened 
on  its  weakest  or  northern  side  by  great  towers  and  a  deep  ditch 
(A»t.,  kivr  4,  S  a).  Twenty-six  .years  later  the  temple  was  again 
besieged  by  Herod,  who,  attackiog  like  Porapey  from  the  north, 
had  to  fbrce  three  tines  of  defence — the  dty  wall,  and  the  outer 
and  inner  temple,"  i.e.  the  walls  of  the  outer  and  inner  courts 
(W.  K.  Smlth)>. 

rke  Temple  of  Herod.'-lxi  the  i8th  year  of  his  reign  (20-19  B-c) 
Herod  obtained  the  rductant  consent  of  his  subjects  to  his 
ambitious  scheme  for  rebuilding  the  temple  and  for  enlarging 
and  beautifying  its  courts.  The  former  was  finished  in  eighteen 
months  by  a  thousand  priests  trained  for  this  special  purpose, 
the  courts  in  eight  years,  but  the  complete  reconstniction 
occupied  more  than  eighty  years,  lasting  almost  till  the  final 
breach  with  Rome,  which  culminated  in  the  destruction  of  the 
sacred  edifice  by  the  soldiers  of  Titus  ui  ajix  70. 

*  M.  ClernKjat-Ganneau  has  put  forward  the  interesting  confi- 
ture that  the  vdl  presented  by  Antiochus  to  the  temple  of  lk^s 
at  Olympia  (Pausanias,  V.  jdl.  4)  was  that  taken  from  the  temple 
at  Jerusalem  (see  "  Le  Dieu  satrape,'*  &c.,  in  the  Joum.  asiatique, 
1878). 

*The  witness  of  the  Pseudo-Hecataeus  and  of  another  Jewish 
Hdlenist,  the  Pseudo-Ari&teas,  roprdin^  the  second  temple  has 
recently  beep  examined  by  G.  A.  Smith  m  his  volumes  on  Jcrih 
saiem  (see  esp.  index  to  vol,  ii.,  and  cf.  Vincent,  "  Jerusalem  d'aptr^ 
la  lettre  d'Anstee."  lUif.  biblique  (1908),  520  ff.  (I9O9).  555  flf.}.   " 
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(a)  Tk  OaUr  Omit,  Us  Cola  ani  Cnltnaaiti.—Tiit  outa 
court  oi  Zcnibtnbd's  lemple  (jooXsw  cubiu)  wu  doubled  in 
uei  BccoidiDg  lo  Joscphiu  (BtU.  /wi.  L  ni.  0-  The  eiLension 
was  principally  on  Che  uuth,  dluth  iavolved  enonuoiu  lub- 
Itnicljons  on  both  sides  ol  the  bin,  in  order  to  secure  the  Dcceuuy 
level  surface  There  can  b«  little  doubt  that  this  part  of  the 
present  Haiam  area  with  iU  cootaiiiiDK  wtUs  is  essentially  the 
work  ol  Herod.  The  northern  boundary  of  this  great  court, 
lemed  "  the  mountain  of  the  houie  "  in  the  Mishnah,  and  now 
gCDtrally  knowa  as  "  the  court  of  the  Gentiles,"  remained  as 
befoie,  and  is  represented  by  a  line  ol  Karped  rack  immediaiely 
to  the  noilb  of  the  present  inner  plallorm  of  the  Hiram.  This 
Une  o(  scatp,  when  prolonged  east  and 


isaU,!! 


ISIbeea 


ill  ol  the  Hanm  a  Lille  to  the  north  of 


0.  >— Han  of  HhwI'i  Temple  and  Coufta. 


The  principal  entnnce  to  Ihs  temple  mdomira,  and  the 
only  one  on  a  level  with  it,  wu  on  it*  western  side  by  a  bndge 
or  viaduct  which'spanned  the  lytopoeoD  at  the  spot  marked 
by  Wilson's  arch.  It  is  first  mentioned  in  ronneifon  with  the 
^ege  ol  Pompey  in  6s  B.C.,  and  according  to  Ibe  Mfshnah  it 
bore  the  uame  of  the  Gste  of  Kiponos  (pntnbiy  Coponius,  tbC 
first  procurator  of  Judea).  Of  (he  other  three  gates  which 
Joscphtu  ts^sDS  tn  tUi  sld^  (A»i.  XV.  d.  ;),  the  two  lading 


■  tVhlch  see  for  key  to 


r™  Bmil 


iiilet,"  InchKliBt  the  wall). 


to  "  tbe  •Dfamb"  ouemrily  lay  tuitlaBt.nottb;  one  It  itpor 
sented  by  tbe  old  entrance  now  named  Wamn's  gate,  ^  otiiei 
has  not  been  identified-  Josephua'  third  gate  which  led  to  tbe 
"  otlier  "  or  lower  dty  wal  undoubtedly  Barclay's  gate,  and  not, 
as  is  usually  maintained,  an  entrance  from  Robinioa's  arcb> 
In  the  south  wall  weie  two  gates—the  Huldah  or  "  mole " 
gales  of  the  Uishnah  (Iftitfofli,  L  jl—npresented  by  the  present 
"  double  "  and  "  triple  "  gates.  Like  the  three  last  mentioned 
they  bad  to  be  placed  at  the  loot  of  the  lofty  retaining  walL 
From  either  gate  a  double  ramp,  whicb  passed  under  the  royal 
porch,  led  into  the  court  in  the  direction  shown  on  the  accom- 
panying plan.  Tbe  Mishnah  also  names  the  "  Shushan  gate  " 
on  the  east  arul  the  "  Ta4i  gate  '*  on  the  north. 

Round  the  four  sides  ol  the  great  court  ran  a  succesaian  of 
magnificent  port  it 


les  in  tbe 

style 

ntr< 

ilenistic 

tV.  li.  s). 

■[■h 

tbe  E.,N.  and  W.  sides 

.  double  waU 

oraisla; 

Ldeborelh 

old  name 

ifSoloawa' 

Porch- 

iii.  u). 

Thr 

oi  17-6  10.— Ihe  present  touCB  wan  mnsun 
lO/xn  M.  cubin  as  eompaied  irtth  tlie  (orrm 
emariiahle  nmKmmioD  of  Jaaepbii^  lutenm 
of  th*  l^iaple  courts.  For  Iha  itatemenii  ai 
his  and  the  tolkiwini  aettions  diffenne  fm 


preUmihary  studies  cntith 
TOl.  n  C'SoS-igog],  pp.  i 


.-e  mybe  made  10  ih*  series 

"  Seme  iWilens  of  Mend's  Temi^," 
:h  iPKired  In  TV  EtpnOtrJ  Tlmia, 


d  three  aiilea  farmed. by    four'roi 
1  of  tlie  Corinthian  order.'   Ibe  fii 

tial  Bisk  hilt  u  wide  spin  (45  ft.);  the  height  of  the 
nay  be  enintaled  at  lirm  lo  il.,  that  of  Ilie  latter  at  lOD  ft. 
imu,  ax.  6S  f.).  The  roofs  were  fanned  of  deeply  coffereil 
earns,  tliat  of  Ibe  centre  aiile  beinv  stippcxted  oa  pilUn 
legated  In  an  ornamental  none  balustrade  The  royal 
a>  it  was  termed,  wortliily  nproents  tlie  htgh-water  mark 

nof  the  tejuplo. 

(i)  Tilt  Itina  Courts  snJ  Cdfei.— To  the  outer  conil  Jew  and 
GentHe,  under  certain  conditions,  had  aliite  acceu.  Tht 
sanctuary  proper,  from  which  the  Gentile  spas  rijEidly  eiduded, 
began  when  one  leached  the  series  of  walls,  courts  and  buildings 
wbicb  rose  on  luccuuve  terraces  in  the  nonbem  hall  of  lb* 
great  encloiure.  Its  limits  were  distinguished  by  an  artistic 
none  balustrade,  named  lieiSilt,  wbicb  bore  at  intervals  notice* 
in  tbe  Creek  tongue  warning  all  GentUes  against  advancing 
furthei  on  pain  of  death.  Beyond  the  strl^  a  narrow  stont 
lenace,  approached  by  flights  of  steps,  was  canied  round  all 
tides  of  tbe  sanctuary  save  tbe  west  (see  BtU.  lad.  V.  1.  j  \\  3^, 
and  eitended  to  the  foot  of  the  lofty  fortified  wiUs  of  the  temple 
enclosure  (see  X  Y  Z  on  plan,  fig,  j). 

The  walls,  over  35  ft.  ia  height  (ij  cuHu),  were  pterted  by 
nine  gateways,  marked  Ht  to  Hg  on  tbe  accompanying  plan, 
ol  which  four  were  in  the  north  and  south  wails  mpeciively, 
and  one  in  the  east  walL  These  nine  gates  opened  Into  miuive 
Iwo-sioieyed  towers,  each  30  cubits  deep  {B^.  Jtii.  V.  v.  j). 
Eight  were  "  covered  over  with  gold  and  dver,  as  were  alio 
(ibid.)_,  while  the_  ninth,  ihe  prindi»l 


othesa 


in  tbe  es 


U  CHs)  w 


entirely  ol  Corinthian  btass,  the  ^t  of  a  certain  Nlcaoor. 

it  was  varioosly  named  "  the  Corinthian  gate,'*  "  the  gate  o( 

Nianot "  and  "  the  beautiful  gate  "  (Acts  iu.  i,  io).< 

Entering  the  sacrosanct  atea  by  this  gate  one  fotud  oneself 
In  a  colonnaded  court,  known  as  tbe  court  of  the  women  (A) 
since  woman  is  well  as  men  wen  admitted  to  this  court, 
which  Indeed  was  Ibe  regular  place  ol  Usembly  foT  public 
worship.  The  four  comers  of  the  women's  couH  were  occupied 
by  huge  chambers  foi  various  ceremonial  putlfoses,  while  be- 
tween tbes<  and  tbe  gate-houses  wge  smiUei  iJiBinbers,  ona 
set  being  known  ai  "  the  treasury"  (M_ark  il7.  41).  The 
westem'side  was  bounded  by  a  high  wall,  beyond  which,  OD  a 
hlt^r  \tvA.  lay  the  inner  or  priest*"  court.  The  entrance  to 
the  latter  wu  by  as  enomoua  gateway.  50  cubita  by  40, 
through  which  an  uniniemipted  view  wa*  abtaine*!  of  tl* 
altar  and  of  tbe  tenpk  beyond  It.    To  thl*  "  iqipeT  gate  **, 

■One  nieti  giiantlc  monolith  was  diacovend  a  few  vears  ago 

In  ■  dbuwd  quarry  (see  Exf.  7V«<vj,  XX.  69). 

'For  ihli  triple  idenllficalion  k  SchGrer's  essay,  Zritt.  f. 
fioKnl.  ICiii.  (1906),  it-s«:  Beno,  Ra.  do  «■><»  >A«t,  lub 
(t9io>ia°I->*'>o£'>^  riiiiu,  iL.aTol. 
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o(  the  ion 


cr  court  (u  Joiqibut)  wu  a  umow  itiip  (B), . 
IS  H.  DiDul,  called  the  "  couit  ol  the  men  ol  brad."  Tlui  rat  of 
the  oUoHg  am,  boTcvcr,  ir*i  nerved  Iw  Ibe  piietU  ud  mc 
of  the  Leity  ee  might  require  edauuion  for  the  offering  of  the 
lecrificcs-  Ad  in  the  lower  court,  the  ipaca  between  the  ghti 
vera  occupied  by  chamben,  u  to  the  puipoee  of  which  dcUiU 

Wth  reprd  to  the  more  prtciie  kKstfon  of  these  templi 
eqorts,  Ihe  present  write!  in  the  lerica  of  nuyi  »bove  leferrid 
to  (ice  op.  Ejf.  Times,  n.  i8i  S ),'  hu  endeavoured  to  prove 
that  tb  aiMi  /orfrui'ioiudury  mlki»  On  peal  waill  tieed  e 
wkai  u  nne  U<  imur  ptalferm  tJUie  Horoim  the  preKM  extend* 
Mea  oi  which  ii  indicated  by  the  double  dotted  line  ba  the  plai 

AccordiiiKlD  (lie  Muhiufi  (.iiiiJeik,  Li.  ^,6)  tbeumraod  lower 
eoiuli  togetLer  iormed  a  recUHle  DKUunns  3ai  cubu  from  weet 
■0  eMJl  by  1)5  cubiu  tram  north  to  Bulh.  iSe  uppn  court  187  by 
EJS.  ue  Uxk-CT  [35  by  E35.  Bui,  on  Ihe  one  lund.  no  eccount 
b  uked  of  the  sare-Iowen  and  priou'  chamben  wtuch  line^  the 
courtt  iDd  on  Ihe  other,  ihe  fmijeiit  recurrence  of  Ihe  number 
1 1  ud  Is  nqllipkes  in  the  deuib  which  make  up  the  above  totab 

acca«Banytiu  plan  an  baied  on  ■  critical  cnniparuoD  of  the  data 
oftbe  Miihndiand  tboH  of  JoKphui  with  the  nlatlon  of  tbe  whole 

aa  JI5  eobiu  (461  it.)  uinm  Ibe  nek  (nun  weal  la  e>U,  and  IJO 
cahiu  (]67  It.Hnm  socth  to  aciiitb  (for  the  detailed  mruuremcnU 
•ee  Exf.  Timti.  u.  181  S.,  371  e.).    Tbe  upper  court  ibowt  an 

the  eolocuiade*  of  15s  mbiu  (the  UUhoah  faiae)  by  an  avnca 
widtbof  iiocnbitk 

(«)  Tht  AUar  c/  ilnml-o/trMti.— Herod')  steat  altar  CD  00 
tbe  i^aii)  was  lonned  ol  unhewn  itoiu*,  like  that  iriiidi  preceded 
11  It*  die,  however,  waa  inoetted  till  it  formed  a  •qnare, 
euh  Mt  of  which  meaiured  31  cabita  ce  47  ft.  at  the  base,  thua 
occupying  tlmoit  Ihe  whole  of  the  exfiteA  wrface  <j  the 
iakkra.  The  aidea  of  the  bquare  decieued  iqiwarda  by  three 
Kafln  until  the  altar-hcaith  wai  only  24  cubits  vjuare.  The 
piiesta  went  up  by  an  indined  approach  on  the  aoulh  aide 
(cL  EnxL  n.  ifi).  To  the  lurth  wu  the  place  when  tbe 
MCrificial  victims  wen  alaughtcRd  and  pr^iared  for  the  altai 
(cf.  Levit.  I.  11}.  It  waa  provided  with  linp,  pillais,  booki 
and  tables.  A  layer  (0  on  the  plan)  lor  tbe  prioti'  ablutloni 
Itood  on  tbe  west  of  tlie  altai  nmp. 

(d)  Tht  TemfU  BnUiiif.— A  few  yatdi  to  the  west  of  tbe 
altai  rae  the  temple  itidt,  a  glitlerin(  maia  of  while  maitib 


t^ilio  of  IM  two  predeaOMia.  But  then  were 
in  details.  Thui  tlie  |»nh  was  uicreased  in  width 
■ad  hci^t  until  its  bont  elevation  meaiured,  sccoidiDC  to 
our  authoiitiea,  JoacfdiaB  and  the  Miabnab,  loo  cutrita  by  ros. 
Thti,  however,  probably  include*  the  platloro.  a*  tbe  principles 
of  proportion  in  relation  to  the  otiier  dimeosioo*  suggest  ,96 
cubit*  by  «6  (ovei  1*0  ft.)  as  the  actual  meaauiementi.  In 
shape  the  ponh  may  be  luppoecd  to  have  retained  iti  original 
Ulcenes*  to  an  Egyptian  pylon,  as  suggested  in  the  accompanying 
diagram  (tg.  4). 

The  holy  place  (F)  ntiined  lia  romer  area  (40X10  enlau}, 
■-—  —  -usl  m  beifhl  to  414  cubits.  A  nagnificenl  dDSbM 
bioidnvd  in  oolouia.  Ki-eened  ofl  the  most  iwly  place, 
ined  a  perfect  cube  of  m  cubits  each  way.  By  intro- 
ducine  a  paBage-ny  ^ving  access  to  the  tide^hambers  and 
leqeiriH  ai  cnra  owtar  wall,  Herod  incrested  ilia  width  ol  the 
tansk  buHding  to  at  kut  eocnbiis  <7o  accDidini  m  the  MiAab). 
■f^—" •  ■■ -tt  oi  the  nao.  remain.  almo«  as  per- 


plulni  as  bsfore. .  Josnihu*.  .. ,  _. ^  

JUii&i,  Iv.  6}  in  pving  it  a  height  ol  too  cubiu.  It  ony  be  that 
Heiod  "  if  be  was  focMdilen  to  eatend  the  Houie.  woidd  at  Iwi 
nuke  it  soail"  (C.  A.  Smith}.  But  th*  detaili  given  1^  tbe 
Jawiih  doclsiB  do  sot  inspin  confideiKe,  Eat.  as  Ferguaon  long 
ago  pcrccivied,  "  one  storey  is  merely  an  lU-imdentaed  du[^icatli3ti 


ago  pcrcciviedj  "  one  storey  is  merely  u 

of  the  other.      A  more  modest  hdght  b,  »,  ,.uui,b  \av  ■•■./.  «4wu 

to  the  eitivme  width,  gives  at  least  an  element  ol  proportion  to  the 

edifice  which  is  altogetScr  wanting  in  tile  traditional  flgeT^fcoMpaee 

The  open  entrance  to  the  porch  now  d^eanired  40  cubits  by 


gold; 


a  richly  embroidered   Babylonian  veil, 
had  a  huge  golden  vir" 


while  above  the  Untel  wi 

(e)  7*4  TtmpI*  Fvwitare.— This  remained  as  belore.  In 
the  boly  [iace  in  front  ot  the  holy  of  holies,  still  a  dark  and 
eaipty  AiiDe,  Mood  tbe  altar  of  tncenu,  against  the  south  wall 
the  seven-bianched  golden  lampstand;  and  opposite  10  it  the 
table  of  sbewbiead.  The  two  latter,  aa  every  ooe  know*, 
were  earned  to  Rome  by  Titus,  and  repie»entation*  of  them 
may  still  be  sees  among  tbe  sCBlptnrM  odornlDK  Ihe  uch  which 
bears  bis  name. 

When  one  cansiden  the  eitnordlDSxy  height  and  strength 
o(  the  outer  wall*  ot  the  temple  area,  parts  of  which  adte 
tbe  wonder  of  every  vWlor  to  the  holy  dty,  (he  wealth  of 
art  lavished  upon  the  wide-extended  doisters,  the  imposing 
charaacr  oi  the  temple  facade,  and  tlie  imptcsaiop  produced 
by  the  marble-paved  terraces  and  courts  rising  in  succession, 
each  above  and  within  the  other,  one  is  not  Burpiised  that  the 
temple  of  Herod  was  reckoned  smong  the  architectural  wonder* 
oi  the  ancient  world.  There  is  for  once  no  ciaggeration  in 
the  words  ol  Josephus  when  he  records  that  from  a  distance 
Uie  whole  nKmbled  a  snow^csvered  mountain,  and  that  tbe 
Ught  nSected  from  the  gilded  porch  daisied  the  spectator  like 
'■  tbe  sun's  own  tayi "  (BiU.  lud.  V.  v.  6). 

LmSJkTDai.— [n  addition  to  the  primary  loirrces.  Ibe  BiUe. 
Josephus.  and  tbe  MiabiHli  InBtiH  llUiaA  (ed.  Sarenhuaus  with 
h.  h    ..  .  ,  Doteaon  Kings  by  Benaingar, 

"  Archacalogica  "  o(  Benzinger 


iUnel,  Stade.  Buraey  aod  Skinnei 
the  recent  Bible  EHeDoaanes  and  ll 


and  gold.    Tmlv*  itepa,  o 


■  A  senmary  of  the  results  is  ^mi  la 
Uastiiw'  Dia.  ^  lb  ANt  (Igoa). 
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BgjtHm  Ttmtla.—1a  tbr  ucUMctnnl  mdm  ibe  «• 
Mmpla  in  Egypt  pmtHbljr  "-^■'-l  odI;  at  ■  snuU  ad] 
nndiiaiy,  mtli  ■  ponies,  nich  ■*  are  npmcnted  in  the  m 
of  loul-liauKa  loimd  in  1907  by  FUnden  Pstcie  tt  Rllafa;  En    1 
(nut  oi  tbeao  vaiiout  tdditioni  ikk  made,  u  LhU  wtatsiUy    • 

ooDteDplUed.  Tlis  custom  ii  it  rtfknc*  with  tbu  wUck 
Ukct  plu«  in  tbg  dcvdopmEnC  of  ollKr  ucUlccttml  Kyla, 
.  when  the  older  buildlsg*  ue  cotnuiitly  likeB 
*  n  ind  rebuilt  in  iccordanc*  With  tb*  io- 
.aed  knowledge  aCKiuirrd  In  construction  tnd 
gn.  It  followi  (ion  thi)  tbit  >ltbiragh  the 
Egyptian  temples  vary  in  their  dimensions  and 
eiteot,  as  a  lule  they  present  the  same  dis- 
podtjon  oi  plan.  The  piindpal  exccpliodi  to 
thia  rule  an  the  lepulchial  temples,  ancb  aa 

.  :  adjoining  it,  discovered  in  1006,  in 
which  there  an  no  enclosed  halls  of  colunml 
r  sanctuaiy,  and  the  HaniDciii  tenplea 
of  MinimeLiI  f*K-  i''  ■'"'*  ■=  P"*"  "s*"!^  tt"  Cml' 
Temple,  Philse.  peristylar  temples  and  might  have  been  sug- 
gested by  them,  had  not  the  eaaniplo  at 
Elephaatine  (destroy^  in  i8>i)  been  oi  such  eadiet  dale, 
having  been  built  by  Amenophis  IK.  (1414-1379). 

Tlw  mlieft  euDple  sf  which  nmains  have  been  (omd  Is  the 
tempi*  bailt  by  Cct^nn  in  (runt  of  hit  pyramid  at  Memphis,  and 

leclural  preteniions.  The  neit  in  dale  would  be  the  sepulchral 
temple  built  by  Menlubotep  (2033-2796!  adjoining  Deif  el  fiabri 
al  Thebes;  then  Followi  the  lanetuaiy  ol  Kaniah,  built  br  Senwoiri 
(UKfOen)  I.  (1718-1714).  i^deh  (otmrd  tba  DOdeus  of  that 
iauneiac  temple,  which  covend  an  ana  of  tao/toa  aq.  ft.  This 
temple  may  be  taken  as  an  eatiene  type  ol  the  ■"—■■■"'  " 
which  is  Imiiul  in  neariy  all  the  Egyptian  temple),  owing  t< 


angk  cd  about  JJ*  wilb  that 
nd  of  PhilAe  m  ttto  buildiap 

ulu  site  na  which,  they  ireie 


AsiyriaK. — The  temple  in  OuJdaea  or  A*>ytia  (known  1*  a 

aitfiiriU)  waa  of  an  entirely  diBereot  class,  and  took  the  tum  d 
a  many-storeyed  siiuctun,  of  which  the  typical  example  is  the 
Bits  Nimiud.  Tliii  originally  conaisled  of  >ii  storeys,  each 
one  set  behind  the  other,  10  as  to  admit  of  a  terrace  round  each, 
the  upper  uony  beittg  crowned  by  a  ihrine. 


»  the 


Kveral  stofeyi  was  obtained  by  0iehn  of 

lid  with  the  front  or  In  out ' •- 

r  atain  as  at  Kbonabod  by  1 

iedluiEd 


Crai  and  Rman. — In  Greece  the  eailleal  example  at  a  temple 
is  that  of  tlie  Henettm  at  Olympia,  ajcrlbed  by  Or  Daipteld 
to  the  loth  century  t£.    The  Heneum  (fig.  7}  omaiated  of 


A 

A                                  A 

A 

(lUthough  .yiKiaUy  the 


a  central  naoa  or  sanctuary  with  pronaos  in  front  uid  opil- 
thodomuB  in  the  itu,  the  whole  enclosed  by  a  peristyle,  tbiu 
presenting  the  characteristics  of  the  iuUy  developed  temple 
of  the  5th  century.  As,  bowTTer,  the  description  of  the  several 
ITpes  mmld  be  rendered  cleuer  if  they  wen  taken  from  the 
siaipleM  plut  to  the  moK  daboiate,  adi^nlng  to  ■  cenaiD 
eitaat    tbi  .definitki^.  gva^   by    VUruviui,    they    an    m 
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DiiMt-ia-inila.  >  eeOt  or  ma 
coLmnni  placed  betvBni  Ihc  ptdIdl,-^^^  ^ 
TbB  Tasipke  <d  TliBak  Rbunnui. 


pnttdni  by  ■  pcnks  d 


F.C.  9. 

The  Ttmpte^Dai^Pi^ 

coluuiu  in  f nuit.   Fia.  lO.TlicTanp 
Sicily. 

TtbaitA:    amflaltriiitjit,    with     u 
Ttrnple  of  Nike  Aptcrof,  Atheru. 


the  {ouoint 


■ioityU   JipfffToJ,   ten    CDlumoi    ir 
>[  ApoUs  Didynucu 


TTTTTTgnut. 


To  Ibae  then  4re  1  fe*  cic 
Heptailylt  pindo-ftnpural 

EjHuaitjU  ftriplirat,  dik  < 


chidu,  mr'^fll- 


ti  between   the 
hey  mn  only 


The  above  dcGnllioat  apply  to  Greek  temples,  wheibei  1 
the  Doric,  Ionic  or  Corinthian  orden.  Tie  Romans  in  tim 
Of  their  temples  adopted  the  same  dlsiwsilion,  but  with  th 
Impertsot  diSereoa,  tbat,  uuieed  of  the  limpts  nsting  on 


«  bot-prarrvRl  dAnplm  OD  KCOOBt 

W  nwftry  tc  pruvidv  colusu  iiwd* 
tbc  real,  »  Ihot  it  irptwon  tlK  fulN 
ik  umple.  Tha  plu  o(  tbc  tonple  ■ 
^vmtioQ  u  civen  In  fif-  rOn  rrpnaentlpfl 
I  ironi,  ine  miuncu  of  which  iHt  on  ■  nytobau  of  Ihn* 
nd  urry  the  cnubUtun  and  pedinenl.  Fii.  M  ihowi 
X  <inl  colimiM  of  tbe  fluik  ilevuioa,  the  (Mablitun 
yy  them,  ubd  tbe  tUed  roof  with  utifiiA  ubd  cmted  ridge. 


«l  the  wtdih  dI  in  i 
il  to  ojTv  the  c«iUi 
develDped  type  of 
•hown  In  ft-  18; 


wen  Mber  ebriaii.  lit* 

mm  dw  AcropdUa,  on  ' 

il  m  in  >  viilty  on  inc 

WB>  iiJKd  on  the  rii^  of  ■  .... 

tBOcgoA  liie  IniquiliMf  ol.tht  A 


united  tbdr  w«t  with  that  ot  the  Cn 
form  put  ol  tbe  isnie  deiiRL  Some  t 
nicb  u  thoae  at  Otymiu,  bpidiurvi  i 


tboeo  of  tbe  Ronuiu,  wliicb,  vheD  cudoaadk  v 


paeudo-periptenl  temple,  of  which  thi 
and  tbe  phn  In  Gg.  IJ.  ll  wu  « 
iiuUwl  oTa  ttylobau  of  tbrcc  Mcpe  i 


a!  ptatromH  or  ttfrvxii 
h  priiatyln  losnd  ibe 
icmple  b  thai  known  a. 
I  at  Fiance,  a  buuiyle 
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TBIIPLB  BABf  ah  historic  site  in  LondoA,  England.  In  men 
than  one  o£  the  main  roads  converging  upon  the  city  of  London 
a  bar  or  chain  marked  the  eztca-mural  jurisdiction  oC  Uie 
Corporation.  Temple  Bar  stood  at  the  junction  of  the  pvesent 
Strand  and  Fleet  Street,  over  against  the  Law  Courts.  A  bar 
is.  first  mentioned  here  in  130X1  but  the  luune  is  most  familiar 
in  its  application  to  the  gatevBy  designed  by  Sir  Christopher 
Wren,  which  replaced  an  older  structure  on  this  spot  in  1673. 
This  was  removed  in  iSjSt  >ad  set  up  in  1888  at  the  entrance 
to  Theobalds  Park  near  Cheshunt,  Hertfordshire.  A  pedestal 
surmounted  by  a  dragon  or  "griffin"  marKs  the  old  site. 
When  the  sovereign  is  about  to  enter  the  dty  in  state,  whether 
by  Temple  Bar  or  elsewhere,  the  Lord  Mayor,  in  accordance 
with  ancimt  custom,  presents  the  sword  of  the  dty  to  him,  and 
he  at  once  returns  it.  Formerly  the  bar  or  gate  was  closed 
against  the  sovereign  until  this  ceremony  was  carried  out. 

TBHRYUKf  a  seaport  of  Russia,  in  northern  Caucasia,  and 
in  the  government  of  Kuban,  on  the  Sea  of  Asov,  81  m.  W.N  W. 
of  Ekaterinodar.  Fop.  (1897)'  14^476.  Here  was  a  Turkish 
fortress,  Abas,  till  1774.  The  place  is  now  a  growing  seaport 
forthe  esport^of  grahi,  and  has  many  flouTHniUs. 

TENAIIT  (from  Lat.  Utuft,  to  bold),  one  who  holds  teal 
property  by  some  form  of  title  from  a  lai&dlord.  For  the  forma 
of  tenancy,  &c.,  see  Landlord  and  Tenant. 

TENANT-RIGHT,  in  law,  a  term  exprecamg  the  right  which 
a  tenant  has,  either  by  custom  or  by  law,  against  his  landlord 
for  compensation  for  improvements  at  the  detenninatipn  of  hia 
tenancy.  In  England  it  is  governed  for  the  most  part  by  the 
Agricultural  Holdings  Acta  and  the  Allotments  and  Small 
Holdings  Acts  (see  Lanolobd  and  T&nant).  '  In  Irdand, 
tenant-right  was  a  custom,  prevailing  particularly  In  Ulster, 
by  which  the  tenant  acquired  a  right  not  to  have  hb  rent  raised 
arbit^^y  at  the  expiration  of  hie  term.  This  MsuUed  in 
Ulster  in  oonsiderable  fixity  of  tenure  and,  in  case  of  a  desire 
on  the  part  of  the  tenant  to  seU  his  farm,  made  the  tenant-right 
of  considerable  capital  value,  amounting  often  to  many  years' 
rent. 

TBNASSBRm,  a  division  of  Lower  Burma,  bordering  on 
Siam.  Area,  36,076  sq.  m.  Fop.  (1901)  i,r59,5s8,  induding 
38,369  Christians,  the  great  majority  oi  whom  are  Karens. 
The  headquarters  of  the  commissioner  are  at  Moulmein.  It  is 
divided  into  six  districts:  Toungoo,  Salween,  ThatAn,  Amherst, 
Tavoy  and  Mergui.  It  formed  the  tract  south  of  Pegu  con- 
quered from  Burma  in  r826,  which  was  for  many  years  known 
as  the  Tenasserim  province:  The  southern  extremity  of  the 
division  approaches  the  insular  region  of  Malaysia,  and  it  is 
friiiged  along  its  entire  western  coa^t  by  a  number  of  islands, 
forming  in  the  north  the  Moscos  and  in  the  south  the  Mergui 
Archipelago.  The  eastern  frontier  is  formed  by  a  mountain 
range  5000  ft.  high,  which  acts  as  a  water-parting  between  the 
Tenasserim  and  the  Siamese  river  systems. 

TEN  BRINK,  BERNHARD  E6IDIUS  KONRAD  (i84<'-r89a), 
German  philologist,  of  Dutch  origin,  was  bom  at  Amsterdam  on 
the  1 2th  of  January  1841,  but  was  sent  to  school  at  DQssddorf, 
and  afterwards  studied  at  Mtinster,  and  later  under  Dies  and 
Belius  at  Bonn.  In  1866  he  Jl>egan  to  lecture  at  the  Mttnster 
Academy  on  the  philokigy  of  the  English  and  Romance  languages. 
In  rSjo  he  became  professor  of  modem  languages  at  Marburg, 
and  after  the  reconstitution  of  Strassburg  University  was  ap- 
pointed professor  of  English  there  in  1873.  In  1874  he  began 
to  edit,  in  oonjuncdon  with  W.  Scherer,  £.  Martin  and  £. 
Schmidt,  Qudlcn  und  Porsckungen  sur  Sprackt  uaid  KuUta^ 
gesckichie  der  germanUchen  VHker.  He  devoted  himself  for  many, 
years  to  the  study  of  Chauca.  In  1877  he  published  Ckamun 
Sludi<n  tur  Gesckickk  seiMtr  Enhnckdung  und  tur  ChronohgU 
seiner  Schrifien;  in  1884,  Chancers  Sprache  und  Yerskurut.  He 
also  published  critical  editions  of  the  Prologue  and  the  Cent' 
fleynU  to  PUS,  Ten  Brink's  work  in  this  direction  stimukted 
a  revival  of  Chaucer  sttidy  in  the  Uliited  Kingdom  as  well  as 
in  Germany,  and  to  him  was  indirectly  due  the  foundation  of 
the  English  Chaucer  Sodety.  His  BeawtdJ-UnUrsuckungm 
(1888)  paoved  a  hardly  less  vahiahle  contrflnttion  to  the  study 


of  Early  EngUsh  Uteiatue.  His  best  known  work  is  his 
(ksekichte  der  eH^iscken  Uteratwr  (188^-93),  (English  by  H. 
Kennedy  inf  Bohn's  Standard  Library),  which  was  imfortimately 
neVer  completed,  and  broke  off  just  before  the  Elizabethan 
period.  It  was  his  intense  admiration  of  Shakespeare  that  first 
attracted  him  Co  the  study  of  English,  and  five  lectures  on 
Shakespeare  delivered  at  Frankfort  were  published  after  his 
death  (r893).  Ten  Brink  died  at  Strassburg  on  the  agth  of 
January  189a.  He  .was  a  great  teacher  as  well  as  an  accurate 
and  brilliant  writer,  and  from  many  countries  students  flocked 
to  his  lecture-room. 

TBNBURYt  a  market  town  in  the  Bewdlcy  parliamentary 
division  of  WorcestershirCf  England,  on  the  Kidderminster* 
Wooferton  branch  of  the  Great  Western  raUway,  153  m.  W.N.W. 
of  London.  Pop.  (rgoi)  ao8a  It  is  pleasantly  situated  on  the 
right  bank  of  the  Teme,  here  the  boundary  with  Shropshire. 
T^e  tsyn  has  a  qpa,  whose  waters  are  efficacious  in  rheumatic 
affections  and  diseases  of  the  skin.  The  church  of  St  Mary  the 
Virgin  has  Norman  remains  in  the  tower  and  chancel.  The 
district  produces  hops  and  fruit,  and  there  is  trade  in  dder. 
ThejTeme  abounds  in  trout  and  grayling,  and  Tenbury  is  in 
favour  with  anglers.  At  Old  Wood,  a  m.  S.W.  of  Tenbury, 
are  St  Michsid's  church  and  college  (1858),  founded  and  partially 
endowed  by  the  Rev.  Sir  Frederick  Gore  Ousdcy,  in  which  the 
ordinary  preparatory  education  of  boys  is  combined  with  a 
school  for  choristers  and  instractton  in  ecdesiastical  moaic. 

TBNBT,  a  market  town,  seaside  resort,  a  munidpal  and 
contributory  parliamentary  horough  of  Fembrokeshire,  Wales, 
findy  situated  on  a  long  narrow  promontory  of  limestone  rock 
washed  on  three  sides  by  the  sea  on  the  west  shore  of  Carmarthen 
Bay.  Fop.  (rpoi)  4400.  Tenby  is  a  station  on  the  Whitland- 
Fembroke  Dock  brandi  of  the  South  Wales  system  of  the  Great 
Western  raUway.  Its  chief  attractions  as  a  watering-place  are 
its  picturesque  appearance  and  surroundings,  its  extensive 
antiquarian  remains,  its  mild  climate  and  its  two  excellent 
beaches  known  as  the  North  and  South  Sands.  The  andent 
town  walls  survive  almost  intact  on  the  north  and  west  sides, 
and  retain  the  fine  St  George's  gateway,  locally  called  the  "  Five 
Arches."  These  walls,  which  were  largdy  rebuilt  by  Jasper 
Tudor,  earl  of  Pembroke,  during  the  Wars  of  the  Roses,  were 
again  rq>aired  under  Elizabeth  during  the  alarm  of  the  Spanish 
invasion,  as  is  shown  by  a  contemporary  tablet  bearing  the 
queen's  dpher  and  the  date  1588.  The  inconsiderable  ruins 
of  the  castle,  presenting  a  portion  of  the  keep  and  outer  walls, 
occupy  a  rocky  peninsula  to  the  S.E.  of  the  town  known  as 
the  Casde  Hill,  which  also  contains  the  Wdsh  national  monu- 
ment to  Albert,  prince  consort,  an  immense  statue  and  pedestal 
'of'white  marble  erected  in  1865.  Upon  the  Castle  Hill  is  a  small 
museum,  containing  some  antiquities  and  good  coUecdons  of 
the  local  flora  and  marine  fauna,  for  which  last  Tenby  has  long 
been  celebrated.  Opposite  the  Castle  Hill,  about  too  yds» 
distant,  but  only  accessible  to  foot  passengers  at  low  tide,  is 
St  Catherine's  Rock  with  a  fort  constructed  in  1865.  Facing 
the  Esplanade  and  South  Sands,  about  a)  m.  from  the  shore, 
stretches  Caldy  Island,  i  m.  in  I'^nglh  and  frd  m.  in  breadth, 
with  a  popiilation  of  seventy  persons  and  containing  a  ruined 
priory,  which  was  a  subsidiary  house  to  St  DogmeU's  Abbey. 
To  die  west,  between  Caldy  Island  and  Giltar  Point  on  the 
mainland,  lies  St  Margaret's  Rock.  The  parish  church  of 
St  Mary,  utuated  at  the  northern  end  of  Tudor  Square,  the 
prindpal  open  space  in  the  town,  is  one  of  the  largest  churches 
in  South  Wales,  and  exhibits  all  variedes  of  architecture  from 
the  lath  to  the  r6th  centuries.  Its  massive  tower,  crowned 
with  a  spire,  is  x  5a  ft.  high,  and  forms  a  prominent  object  in 
all  views  of  the  town.  The  handsome  interior  is  remarkably 
rich  in  early  tonibs  and  monuments,  the  most  important  c^ 
them  bdng  the  elaborate  altar-tomb  of  John  and  Thomas 
White  (c.  r48a),  members  of  an  opulent  family  of  merchants 
long  seated  in  Tenby.  In  the  adjoining  churchyard  are  some 
remains  of  the  Carmelite  iriary  founded  by  John  de  Swynemore 
in  1399.  Tlie  harbonr  on  the  northern  beach  is  protected  by 
an  andent  stone  pier,  snd  in  1895  an  iron  pier  was  erected  bdow 
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the  Casde  Hill  for  the  convenience  ci  the  steamboatk  which  ply 
between  the  town  and  Bristol,  Ilfracombc,  &c.  The  trade  of 
Tenby  is  inconsiderable,  but  the  fisheries,  for  which  the  place 
was  noted  at  an  early  period  and  which  gave  it  its  Welsh  name 
of  Dinbych  y  Pysgod,  are  of  grjcat  value. 

The  name  of  Tenby  is  undoubtedly  a  corrupted  form  of 
Daneby,  recalling  the  Scandinavian  origin  of  the  place.  The 
real  importance' of  Tenby  dates  from  the  zath  century,  when 
walls,  castle  and  church  were  erected  for  the  convenience  of  the 
•Flemish  colonists,  who  were  then  bdn&  planted  in  Dyfed.  On 
more  than  one  occasion  the  newly-bounded  town  was  o^tured, 
sacked  and  destroyed  by  marauding  bands  of  Wc^mien, 
notably  in  1152;  but  on  each  occasion  the  place  was  rebuilt 
and  reforti&ed  by  the  earis-palatine  of  Pcmbn4ce,  who  greatly 
favoured  this  important  settlement.  The  first  earl  of  PenA>n>ke 
to  grant  a  charter  of  incorporation  was  William  de  Valence, 
9th  earl  (fom^.  Henry  III.),  and  these  privileges  were  extended 
by  his  successor,  £ari  Aylmer.  Henry  IV.,  by  a  charter  ob- 
tained in  1402,  vested  the  government  of  the  town  in  a  mayor 
and  two  bailiffs  to  be  elected  annually.  Eliaabeth  in  1580 
confirmed  all  previous  charters  and  incorporated  the  freeholders 
under  the  designation  of  "  the  mayor,  bailiffs  and  burgesses  of 
the  borough  of  Tenby."  During  the  15th  century  and  nnder 
the  Tudors  the  town  grew  extremely  prosperous,  and  contained 
many  wealthy  mercantile  families,  of  which  that  of  White  offers 
the  most  strUdng  example.  A  member  of  this  house,  Thomas 
White,  whilst  mayor  of  Tenby,  did  signal  service  to  tho  Lan« 
castrian  cause  in  1471  by  harbouring  Jasper  Tudor,  ear]  of 
Pembroke,  and  his  nephew  Henry  Tudor,  carl  of  Richmond 
(afterwards  ICing  Henry  VII.),  prior  to  their  escape  to  Fiance. 
John  Leiand  (c.  1540)  described  Tenby  as  being  "  very  wealthy 
by  merchandise,"  and  noted  its  stone  pier  and  well-built'walls. 
llie  town  suffered  severely  during  the  Civil  Wars,  undergoing 
two  sieges,  firstly  in  1644  when  the  parliamentarian,  Colonel 
Laughame,  took  the  place  by  storm,  and  secondly  in  1648  when 
it  capitulated  to  Colonel  Horton.  After  the  Restoration  the 
importance  and  wealth  of  Tenby  showed  a  constant  tendency 
to  dech'oe,  but  towards  the  dose  of  the  i8tb  century  it  rose  into 
great  popularity  as  a  watering-place,  and  it  has  since  maintained 
its  reputation  as  the  most  picturesque  seaside  resort  of  South 
Wales.  Since  1536  Tenby  has  been  a  contributory  borough 
to  the  Pembroke  (now  Pembroke  and  Haverfordwest)  parlia- 
mentary district. 

TENCH  (Tinea  vulgaris),  a  small  fish  of  the  Cyprinid  family, 
which  is  one  of  the  commonest  and  most  widely  spread  fresh- 
water fisha  of  Europe.  It  is  generally  distributed  in  all  suitable 
localities  throughout  England,  but  is  limited  to  a  few  lakes  and 
ponds  in  the  south  of  Scotland  and  in  Ireland.  As  the  tench 
is  of  comparatively  uncommon  occurrence  in  unenclosed  waters, 
its  place  among  the  indigenous  fishes  of  Great  Britain  has  been 
denied,  and  it  has  been  supposed  to  have  been  introduced 


Tench. 

from  the  Continent;  a  view  which,  however,  is  not  supported 
by  any  evidence,  and  is  practically  disposed  of  by  the  fact  that 
fossil  remains  of  the  fish  are  found  in  the  Pleistocene  deposits 
of  Great  Britain.  In  central  Europe  it  thrives  best  in  enclosed, 
preserved  waters,  with  a  clayey  or  muddy  bottom  and  with  an 
abundant  vegetation;  it  avoids  dear  waters  with  stony  ground, 
and  is  altogether  absent  from  rapid  streams.  The  tench  is 
distinguished  by  its  very  small  scales,  which  are  deeply  imbedded 
In  a  thick  skin,  whose  surface  is  as  slippery  aa  that  of  an  eel 


All  the  fins  have  a  rounded  outline;  the  short  iiorsal  fin  is 
without  a  spine,  but  the  males  possess  a  very  thick  and  flattened 
outer  ray  in  the  ventral  fins.  The  mouth  is  rather  narrow  and 
provided  at  each  comer  with  a  very  small  barbel.  Tench  if 
kept  in  suitable  waters  are  extremely  prolific,  and  as  they  grow 
within  a  few  years  to  a  weight  of  3  or  4  lb,  and  are  then  fit  for 
the  table,  they  may  be  profitably  introduced  into  ponds  which 
are  already  stocked  with  other  fishes,  such  as  carp  and  pike,  llicy 
live  on  small  animals  or  soft  vegetable  substances,  which  they 
root  up  from  the  bottom.  The  albino  variety  espe^ally,  which 
is  known  as  the  "  golden  tench,"  can  be  recommended  for  oma- 
mentii  waters,  as  its  bright  orange  colours  render  it  visible  for 
some  distanos  below  the  surface  of  the  wftter.  This  variety, 
which  seems  to  have  been  orfgpuially  bred  in  Silesia,  is  not  less 
well'flavoured  than  the  normally  coloured  tench,  and  grows  to 
the  a&mt  size,  vis.,  to  6  and  even  8  lb. 

The  tench  is  really  an  excellent  fish  for  the  table,  if  kept  in 
cool,  clear  water  for  a  few  days,  as  it  is  the  custom  to  do  in 
Germany,  in  order  to  rid  it  of  the  muddy  fiavour  imparted  to  it 
by  its  favourite  abode. 

TENCIN,  CLAODINB  ALEXANDRINE  ODIIRIN  DB  (leSx- 
X740),  French  courtesan  and  author,  was  bom  at  Grenoble. 
Her  fother,  Antoine  Guirin,  sieur  de  Tendn,  was  preddent  of 
the  parlement  of  Grenoble.    Claudine  wi^  brought  up  at  a 
convent  near  Grenoble  and,  at  the  wish  of  test  parents,  took  the 
veil,  but  Iwoke  her  vows  and  succeeded,  in  x  714,  in  gaining 
formal  permission  from  the  pope  for  her  seculariaation.    She 
joined  her  sister  Mme.  de  Ferriol-in  Paris,  where  she  soon  estab* 
fished  a  salon,  frequented  by  wits  and  rou6s.    Among  her 
munerous  lovers  were  the  ChevaUer  Le  Camus  Destouchcs,  the 
due  de  Richelieu,  and  according  to  her  biographer  many  other 
persons  of  distinction.    The  last  of  her  liaisons  had  a  tragic 
ending.    M.  de  la  Fresnaye  committed  suidde  in  her  house, 
and  Mme.  de  Tendn  spent  some  time  in  the  Ch&tdet  in  conse- 
quence, but  was  soon  liberated  as  the  result  of  a  dedaxation 
of  her  innocence  by  the  Grand  Conseil.    From  this  time  she 
devoted  herself  to  political  intrigue,  espedally  for  the  prefer- 
ment of  her  brother  the  abb6  Tendn,  who  became  arcMiishop 
of  Embrun  and  received  a  cardinal's  hat.    Eventiolly  she. 
formed  a  literary  salon,  which  had  among  its  hqiniuis  Fontenelle, 
Montesquieu,  the  abb6  de  Saint  Pierre,  Pierre  Marivaux,  Alexis 
Piron  and  others.    Here  was  the  first  of  the  Parisian  literary 
salons  to  which  distinguished  foreigner^  were  admitted,  and 
among  her  English  guests  were  Bolinj^roke  and  Chesterfield.    By 
the  good  sense  with  which  she  conducted  what  she  called  her 
"  menagerie,"  she  almost  succeeded  in  effadng  the  record  of 
her  early  disgrace.    She  was  a  novelist  of  considerable  nidtiti 
Her  novels  have  been  highly  praised  for  their  simpUdty  and 
charm,  the  last'  qualities  the  drcumslances  of  the  writer's  life 
would  lead  one  to  expect  in  her  work.    The  best  of  them  is 
Mimoires  du  comte  de  Comminges  (1735),  which  ap»peared,  as 
did  the  other  two,  under  the  name  of  her  nephews,  MM.  d'Ar- 
gental  and  Pont  de  Veyle,  the  real  authorship  being  carefully 
concealed.    Mme.  de  Tendn  died  on  the  4th  of  Deoember  1749. 

Her  works,  with  those  of  Mme.  de  la  Fa^Tttc,  were. edited  by 
£tleane  aod  Jay  (Paris,  1825);  her  novels  were  reprinted,  witn 
introductory  matter  by  Lescure,  in  1885:  and  her  oorrcspondence 
in  the  LtUres  de  Mmes.  de  ViUars,  de  La  FayeUe  el  de  Tenctn.  (Paris, 
1805-1832).    See  P.  Masson,  Madame  de  Tencin  (Paris,  1909). 

TENCUr,  PIERRE  OUlftRIN  DE  (1679-^7  jB),  Fren<:h  ecclesi- 
astic, archbiafaop  of  Embrun  and  Lyons,  and  cardinal,  waa  bom 
at  (kenoble  on  the  asnd  of  August  i679»  He  ow«d  his  quick 
advance  to  power  to  his  sister  Claudine  (see  above).  He  was  a 
strong  opponent  of  the  Jansenists,  and  in  1742  was  appointed 
a  minister  of  state  to  Louis  XV.,  though  he  held  no  portfolio. 
He  died  on  the  2nd  of  March  1758. 

TENDER,  (i)  An  adjective  meaning  soft,  either  physically 
or  figuratively,  derived  from  Fn  tenire,  Lax.  tentr,  soft,  allied 
to  temms,  thin,  and'  ultimately  to  be  referred  to  the  root,  tofv>, 
to  stretch  out,  as  in  Lat.  tendere.  (3)  A  legal  term  meaidng  ani 
offer  for  acceptance,  particularly  an  offer  in  money  for  the 
I  satiafartinn  of.  a  debt  or  liability  or  aa  offer  to  (XAy  ot  ddivev 
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tccoidJng  to  tbe  teniiB  of  ft  oontact;  for  **  I«gtl  tender,"  tht 
currency  wfaicli  can  legally  be  offered  and  must  be  accepted  in 
payment,  see  Paymznt.  The  term  is  also  applied  spedfically 
to  an  offer  to  do  a  sped£ed  piece  of  woik  or  to  sui^y  certain 
goods  for  a  certain  sum  or  at  a  certain  rste  or  to  pan±ase  goods 
at  a  certain  rate.  Contracts  for  laige  or  important  works  or 
for  the  supply  of  large  amounts  of  goods  are  usually  pot  out  to 
tender  in  order  to  secure  the  lowest  price.  In  tfass  sense  the 
word  is  from  **  to  tender,",  to  offer,  Fr.  iendrtf  Lat.  Undtm^  to 
stretch  out.  (3)  A  "  tender "  is  also  one  who  *'  attends  **  (Lat. 
4ttend€r4,  to  stretch  towards,  to  give  heed  to),  and  so  is  applied, 
particularly  to  a  small  vessel  which  biingi  supplies,  pas* 
sengers,  &c,  to  a  largo  vessel,  or  which  is  used  to  tike  or  brmg 
messages  from  or  to  her,  pnA  shmlarly  to  a  carriage  attached  to  a 
locomotive  engine  on  a  railway  which  canfes  ooal  or  other  fuel 
and  wuter. 

TBIIBBRAB  (Lat  for  *<  shadows,"  *' darlmess  *0,  the  name 
for  an  office  song  m  Roman  Catholic  diurches  on  the  afternoon 
or  evenhig  of  Wednesday,  Thursday,  and  Friday  of  Holy  Week. 
The  name  is  derived,  acooiding  to  Durandus  (RtUum.f  lib.  vi 
cap.  7»t  n-  3)>  from  the  fact  that  "  the  church  on  these  days 
cultivates  darkness  {teneirat  colU):  firstly  because  it  is  iit 
sorrow  and  grief  on  account  of  the  Lord's  Passion,  and  because 
for  three  days  it  celebrates  his  exequies  since  for  three  days  he 
was  dead;  secondly,  the  office  of  Teoebrae  symbolizes  the 
darkness  that  fell  on  the  face  of  the  earth  while  the  Sun  of 
justice  was  hung  upon  the  cross,"  &c.  The  falling  darlmess  is 
symbolised  by  a  peculiar  and  singulaify^  impressive  ceremony 
(see  Lights,  Cekeu onul). 

TBNBMBNT  (Med.  Lat.  tenemtntum,  from  lenercy  to  boU), 
hi  hiw,  a  term  which,  according  to  Coke,  **  mdudes  not  only 
all  corporate  inheritances  which  are  or  may  be  hdden,  but  also 
all  Inheritances  issuing  out  of  those  inheritances,  or  conccmmg, 
or  annexed  to,  or  exercisable  within  the  same  "  (Co.  LitL  soa). 
In  its  moae  genera)  legal  sense  it  is  applied  to  realty,  as  opposcxi 
to  personalty.  In  its  popular  sense  tenement  is  used  as  mesn* 
faig  a  house  or  dwelling,  and,  more  particularly  in  large  cities, 
tenement  houses  are  buildings  occupied  by  several  families 
living  independently  of  one  another,  but  having  a  common 
right  in  the  hall,  staircases  and  outhouses.  In  the  heart  of 
great  towns  the  problem  of  housing  is  a  difficult  one,  and  it  is 
only  of  recent  years  that  attention  has  been  directed- to  the  un* 
suitable  and  insanitary  cmidition  of  many  houses  occupied  on 
the  tenement  system  as  defined  above,  but  in  many  cases  never 
built  with  the  conveniences  necessary  for  joibt  oecupatioa.  In 
most  of  the  large  cities  in  Great  Britain  and  the  United  States 
tenement  houses  are  now  built  on  the  most  modem  plans  (see 
Housing),  and  it  is  to  be  noted  that  the  mimicipality  of  New 
York  has  a  special  Tenement-house  Department,  unikr  charge 
of  a  commisswner,  with  wide  authority  to  supervise  the  structure 
tA  tenement  houses  and  their  occupancy  in  the  interest  of  heakfa 
and  general  wdfare. 

TENBRIPVB  (Tenerife),  the  largest  of  the  Canary  Islands*, 
in  the  Atlantic  Ocean,  and  belonging  to  Spain.  Pop.  (1900) 
138,008;  area,  783  sq.  m.  Teneriffe  lies  a  little  west  of  the 
centre  of  the  archipelago,  between  the  isknds  of  Grand  Canaiy 
and  Gomera.  It  is  of  irregular  shape,  60  m.  long,  with  aii 
extreme  breadth  of  30  m.  A  chain  of  mountains  traverses  the 
island  in  the  direction  of  its  greatest  length  (cast  to  west))  and 
hi  the  middle  of  the  broadest  part  rfecs  the  cddirated  peak, 
locally  known  as  the  Pico  de  Teyde  (or  Teide),  which,  with  its 
supports  and  spurs,  occupies  nearly  two-thirds  of  the  whole 
island.  It  has  a  double  top;  the  highest  point,  £1  Piton,  is 
ia,2oo  ft.  above  the  sea;  the  other,  Chahona,  opmiected  with 
the  liist  by  a  short  narrow  ridge,  has  a  height  of  g88o  ft.  They 
are  both  orifices  in  the  same  grand  dome  of  trachyte.  Neither 
leaches  the  line  of  perpetual  snow.  There  is,  however,  a  natural 
cavern,  11,050  ft.  above  the  sca^  where  snow  is  preserved  all  the 
year.  Snow  remains  for  about  four  months  on  the  upper  part 
of  the  peak. 

For  more  than  ooe»half  of  its  drcamierenoe  tne  base  of  the  true 
peak  rise*  from  an  elevated  but  comparative^  l»wl  tracts  called 


by  the  Spaniardi  £1  UUmo  dt  la  JUiama  {rdowia  bebg  the  name  of 
tbe  Cytisus  nvbiieuus  which  abounds  there),  and  by  the  English  the 
Pumice-Stone  Plains.  On  the  south-east,  south  and  south-west 
there  is  a  high  curved  ridge  overtooking  the  Pumioe-Stooe  Pbins, 
and  presenting  a  very  steep  face  to  the  peak.  Delweeu.  the  ridge 
and  the  sea  the  slope  is  more  gradual,  and  there  axe  intervening  taJ>ie- 
lands.  Peaks  rise  from  the  rid^,  one  of  which  (Guajara)  attuns 
the  height  of  8900  ft.  This  ndge  (the  Llano)  and  .the  modem 
volcanic  oooe  resemble  in  aspect  a  fortress  with  circular  ramparts 
and  a  fosse.  The  ramparts  are  about  8  m.  in  diameter,  and  tower 
in  some  places  more  than  1500  ft.  above  the  fosse.  On  the  north* 
west  comparatively^  late  eruptions  have  filled  up  the  foese.  llie 
modern  cone  is  a^  pile  of  lava,  pumice  and  ashes,  thrown  up  in  an 
ancient  crater  which  had  become  gnatly  enlarged  either  by  a  falling 
in  of  the  upper  part  of  the  cone,  or  by  a  series  of  violent  escplotions. 
Both  £1  Piton  and  Chahorra  have  cratere  on  their  summits*  from 
which  issue  steam  and  a  little  sulphurous  vapour.  The  crater  on 
El  l^ton  is  partly  surrounded  bv  a  wall  of  uiva,  which  has  been 
made  white  by  the  action  of  sulphurous  vapours,  and  every  crevice 
contains  smaU  crystals  of  sulphur.  The  thermometer  rises  con- 
siderably^ when  throBt  into  the  ground.  The  crater  Is  about  300  ft. 
across,  with  a  depth  of  70  ft.  The  crater  on  Chahorra  has  a  diameter 
of  4000  ft. ;  its  depth  is  scarcely  i^  ft.  The  view  from  the  highest 
point,  when  no  ciouds  intervene,  is  very  extensive.  All  the  isuinds 
of  the  arehipelago  are  visible,  and  the  horizon  is  140  m.  disrant. 
Neither  the  ooatt  of  Africa  nor  tbe  island  of  Madeira  is  within  the 
ra^^K  of  vision. 

Tne  ascent  of  the  peak  is  usually  made  from  Orotava,  on  the 
northern  side  of  the  island.  After  the  cultivated  grounds  are  left, 
the  region  of  arborescent  heaths  is  crossed.  Above  this  Is  a  belt 
covered  with  codeso  (Adenoiarpus  fmnkenioides).  and  this  extends 
to  the  region  of  retama,  the  first  bushes  of  which  are  found  at  the 
pass  which  admits  the  traveller  Into  the  Llano  de  la  Retama.  The 
scenery  here  is  in  striking  contrast  with  what  it  has  previously  been. 
Instead  of  a  steep  and  rugged  ascent  among  black  basahic  rocks, 
the  traveller  cnten  upon  gently  sfeping  ground,  covered  to  a  con> 

g'derable  depth  with  white  pumice  gravel,  amongst  which  sprins 
ushes  of  retama.  The  tender  shoots  of  this  shrub  serve  the  wild 
Gloats  for  food,  and  the  flowers  yield  a  rich  honey.  The  entrance 
to  the  Lkmo  at  a  sort  of  natural  gateway  (caHed  P&rtSlo)  between 
two  basaltic  hills,  is  about  7000  ft.  above  the  sea.  Between  two  and 
three  houre  are  consumed  in  crossing  the  Llano  to  the  Ixisc  of  the 
cone,  the  lower  part  of  which  {Monion  de  Trigo)  is  ascended  to  a 
point  9750  ft.  above  the  sea,  called  Estancia  de  los  IngleseSt  where 
the  muMs  are  usually  left,  and  travellers  frequently  pass  the  night. 
Then  comes  die  Malpays,  1000  ft.  in  altitude,  cooaiating  of  rough 
black  leva  streams  brofcea  iu>  into  bkicks  and  stones.  Toese  cease 
at  the  Rambleta,  the  Up  of  an  older  crater  over  which  the  lava 
poured  before  the  sugar-loaf  cone  of  pumice  and  ashes  was  thrown 
up.  The  pumice  is  in  such  quantity  that  at  a  distance  It  has  the 
appearance  of  snow  coating  the  peak.  From  twenty  to  twenty-four 
bourn  areoonsumed  in  aaouding  the  peak  and  returning  to  Orotava. 
To  tbe  north-west  of  the  grana  cone,  some  thousands  of  feet  below 
Chahorra,  there  are  many  small  cones  of  eruption,  diowing  that 
the  intensity  of  volcanic  action  was  greatest  on  this  side.  East- 
ward from  the  ridge  bounding  the  nuroce-Stone  Plains  extends 
a  chain  of  mountmns  to  the  north-eastern  extremity  of  the  island. 
The  highest  poJcs  are  Izana  (7374  ft.).  Perejil  (6027),  and  Cuchillo 
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'here  is  no  record  of  eruptions  from  other  crater  of  the  peak.  In 
1795  a  great  quamity  of  lava  was  poured  out  from  three  vents  on 
the  oastera  side;  ana  in  the  same  year  lava  streams  issued  from  a 
crater  near  Guimar,  half-way  between  Santa  Cnia  and  the  peak. 
In  the  year  1706  a  vent  on  the  north-western  side  of  the  peak  dis- 
changed  a  copious  stream,  ^ich  flowed  down  to  the  sea,  and  nearlv 
filled  up  the  har^ur  of  Garachleo.  Fof  three  moaths  in  1798  much 
lava  and  other  volcanic  aoatter  were  ^ejected  from  orifices  to  the  west 
of  Chahorra. 

Santa  Onui,  the  capital  of  Teneriffe  and  of  the  Canaries 
(pop,.  1900, 38,4i9)»  and  La  Laguna  (13,074),  the  former  capital, 
ate  described  in  separate  Jurticks.  A  good  road  connects  Santa 
Cxufe  add  Orotaiia,  a  town  00  the  north  coast  25  m.  W.N.W. 
It  passes  through  Laguna  and  Matanaa— a  place  deriving  its 
name  ttqm  tbe  overthrow  of  the  invading  Spaniards  by  the 
Guanehesiin  I494>  All  tnvdlen  speak  in  terms  of  warm  ad- 
mintioii  of  the  soencty  in  this  part  of  the  island.  Date-palms 
form  a  striking  feature  m  tbe  Undscapes.  The  town  of  OroUva 
(pop.  9190)  is  1040  ft.  above  the  sea.  The  houses  are  solidly 
built,  but  it  has  a  deserted  aspect.  A  stream  of  water  is  con- 
ducted throogb  every  street  The  famous  dragon-tree,  which  so 
many  travellen  have  described,  no  longer  exists.  Port  OroUva, 
3  m.  N.of  the  town,  is  a  clean  place,  with  about  4500  inhabitanta 
The  streets  are  broad  and  the  houses  well  built.  The  roadstead, 
protected  by  a  fort  and  some  batteries,  affords  little  or  no 
Shdter  against  wind.    At  Icod  de  los  Vinos,  a  pretty  town  of 
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4000  inhabitants,  farther  to  the  west»  in  a  fertile  district,  is  a 
dragon-tree,  the  largest  now  existing  in  the  island.  The  stem 
near  the  ground  has  a  circumference  of  38  ft.  and  ita  height  is 
upwards  of  60  ft.  Near  the  town  is  an  immense  cavern,  in 
which  many  Guanche  bones  were  found.  There  are  several, 
other  towns  of  less  importance,  principally  in  the  north-west, 
not  far  from  the  coast.  The  highest  inhabited  place  is  Chasna, 
on  a  plain  more  than  4000  ft,  above  the  sea,  to  the  south  of  the 
peak.    See  also  Canaky  Islands. 

TEKIERS,  the  name  of  a  family  of  Flemish  artists  who 
flourished  at  Antwerp  and  Brussels  during  the  17th.  century. 

David  Teniebs,  the  dder  (i  582-1649),  was  born  at  Antwerp. 
Having  received  hh  first  training  in  the  painter's  art  from  his 
brother  Juliaen,  he  studied  under  RubexiB  in  Antweip,  and  subse- 
quently under  Elsheimer  in  Rome;  he  became  a  member  of 
the  Antwerp  gild  of  painters  in  1606.  Though  his  ambition 
led  him  at  times  to  try  his  skill  in  large  rdigious,  historical  and 
mythological  compositions,  his  daim  to  fame  depends  chiefy 
on  his  landscapes  and  paintings  of  peasants  carousing,  of 
kermesse  scenes  and  the  like,  which  are  marked  by  a  healthy 
sense  of  humour,  and  which  are  not  infrequently  confused  with 
the  early  works  of  his  son  David.  There  is  a  huge  painting  by 
the  elder  Tcniers  at  St  Paul's  church  in  Antwerp,  representing 
the  "  Works  of  Charity."  At  the  Vienna  Gallery  are  four 
landscapes  painted  by  Teniers  under  the  influence  of  Elsheimer, 
and  four  small  mythological  subjects,  among  them  "  Vertumnus 
and  Pomona,"  and  "Juno,  Jupiter  and  lo."  The  National 
Gallery  has  a  characteristic  scene  of  village  life,  "  Playing  at 
Bowls,"  a  "  Conversation  "  of  three  men  and  a  woman,  and 
a  large  "Rocky  Landscape."  Other  examples  of  his  work 
are  to  be  found  at  the  galleries  of  St  Petersburg,  Madrid, 
Brussels,  Munich,  Dresden  and  Berlin  ("  The  Temptation  of 
St  Anthony").  Teniers  also  achieved  success  as  a  picture 
dealer,  and  is  known  to  have  attended  the  fair  of  St  Germain  in 
Paris  in  1635,  with  a  large  number  of  pamtings  by  himself  and 
by  his  four  sons.  He  died  at  Antwerp  in  1649. 

DAvm  Tenteks,  the  younger  (16x0-1690),  thi  more  cele- 
brated son  of  the  last-named,  almost  ranking,  in  celebrity  with 
Rubens  and  Van  Dyck,  was  bom  in  Antwerp  on  the  15th  of 
December  16 10.  Through  his  father,  he  was  indirectly  in- 
fluenced by  Elsheimer  and  by  Rubens.  We  can  also  trace  the 
influence  of  Adrian  Brouwer.at  the  outset  of  his  career.  There 
is  no  evidence,  however,  that  either  Rubens  or  Brouwer  inter- 
fered in  any  way  with  Teniers's  education,  and  Smith  (Catalogue 
Raisonni)  may  be  correct  in  supposing  that  the  admkation 
which  Brouwer's  pictures  at  one  time  excited  alone  suggested 
to  the  younger  artist  his  imitation  of  them.  The  only  trace  of 
personal  relations  having  existed  between  Teniers  and  Rubens 
is  the  fact  that  the  ward  of  the  kttcr,  Anne  Breughel,  the 
daughter  of  John  (Velvet)  Breughel,  married  Teniers  in  1637. 
Admitted  as  a  "  master "  in  the  gild  of  St  Luke  in  1633, 
Teniers  bad  even  before  this  made  the  public  acquainted  with 
Us  works.  The  Beriin  Museum  possesses  a  group  of  ladies  and 
gentlemen  dated  1630.  No  special  signature  positively  distin- 
guishes these  first  productions  from  those  of  his  father,  and  we 
do  not  think  it  correct  to  admit  with  some  writers  that  he  first 
painted  religious  subjects.  Dr  Bode,  in  a  remarkable  study  of 
Brouwer  and  his  works,  expresses  the  opinion  that  .Tenien's 
earliest  pictures  are  those  foimd  under  the  signature  '*  Tenier." 
Tinnier  is  a  Flemish  version  of  a  thoroughly  Walloon  name, 
"  Taisnicr,"  which  the  painter's  grandfather,  a  mercer,  brought 
with  him  when  he  came  from  Ath  In  1558;  and  Dr  Bode's 
supposition  is  greatly  strengthened  by  the  circumstance  that 
not  only  David  the  elder  but  his  brother  Abraham  and  his  four 
sons  were  all  inscribed  as  "  Tenier  "  in  the  ledgers  of  the  Antwerp 
gild  of  St  Luke.  Some  really  first-rate  works*-the  "  Prodigid 
Son  "  and  a  group  of  "  Topers  "  in  the  Munich  GaUery,  as  well 
as  a  party  of  gentlemen  and  ladies  at  dinner,  termed  the  "  Five 
Senses,"  in  the  Brussels  Museum — ^With  the  above  signature  are 
remarkable  instances  of  the'  perfection  attained  by  the  arti^ 
when  he  may  be  supposed  to  have  been  scarcely  twenty.  His 
touch  is  of  the  rarest  delicacy,  bis  colour  at  once  gay  tad 


harmonioua.  Waagen  and  Smith  agree  that  the  works  painted 
from  164$  to  1650  testify  most  highly  to  the  master's  abilities; 
there  is  do  doubt  that  a  considerable  number  of  earlier  pioduo- 
tions  would  have  been  sufficient  to  immortalize  bis  oune.  He 
was  little  over  thirty  when  the  Antwerp  gild  tA  St  George 
enabled  him  to  paint  the  marvellous  picture  which  ultimately 
found  ha  way  to  the  Hermitage  GaUery  in  Sfr  Peteraburg-* 
the  "  Meeting  of  the  Civic  Guards."  CoEveci  to  the  nimitest 
detail,  yet  striking  in  effect,  the  aoene,  under  the  raya  of 
glorious  sunshine,  displays  an  tstODishing  amount  of  acquired 
knowledge  and  natural  good  taste.  This  r«»">'i>g  leada  us  to 
mention  another  work  of  the  same  year  (1643),  now  in  the 
National  Gallery,  London,  "Hie  Village  F«te"  (or  "LaJiU 
aux  ckam^&us  *)  (No.  952),  an  equal]/  beautiful  repetition  of 
which,  dated  1646,  belongs  to  the  duke  of  Bedford.  Truth  in 
physiognomy,  distribution  of  groups,  the  beautiful  effect  of 
light  and  shade,  command  our  wannest  admiration.  A  work 
like  this,  says  Waagen,  stamps  its  author  as  the  greatest  among 
psiinters  of  his  dan.  Frankness  in  expression  and  freedom  in 
attitude  guided  his  preference  in  the  choice  of  a  model,  but 
we  may  suppose  him  occasionally  to  have  exaggerated  both. 
He  seems  anxious  to  have  ft  known  that,  far  from  indulging 
in  the  coarse  amusements  of  the  boon  be  is  fond  of  painting, 
he  himself  lives  in  good  style,  looks  like  a  gentleman,  and  behaves 
as  such.  He  never  seems  tired  or  showing  the  turrets  of  his 
cULteau  of  Perck,  and  in  the  midst  of  rustic  merry-makings 
we  often  see  his  family  and  himself  received  cap  in  Imatd  by  the 
joyous  peasants.  We  may  also  observe  that  he  has  a  certain 
number  of  favourite  models,  the  constant  recurrence  of  whom 
is  a  special  feature  of  his  works.  We  have  even  met  them  in  a 
series  of  life-size  portrait-like  figures  in  the  Doria  Pamphili 
Gallery  in  Rome.^ 

Teniers  was  chosen  by  the  common  council  of  Antwtq>  to 
preside  over  the  gild  of  paintets  in  1644.  The  archduke  Leofwld 
William,  who  had  assumed  the  government  oi  the  Spainish 
Netherlands,  being  a  great  lover  of  art,  employed  Teniers  not 
only  as  a  painter  but  aa  keeper  of  the  collection  of  pictures  he 
was  then  forming.  With  the  rank  and  tide  of  *  ayuda  de 
camera,"  Teniers  took  up  his  abode  in  Brussels  shortly  after 
1647.  Immense  sums  were  spent  in  the  acquisition  of  paintings 
for  the  archduke.  A  numbor  of  valuable  works  of  the  Italian 
masters,  now  in  the  Vienna  Museum,  came  from  Leopold's 
gallery  after  having  belonged  to  Charles  I.  and  the  duke  of 
Buckingham.  De  Bie  (1661)  states  that  Teniers  was  some  time 
in  London,  collecting  pictures  for  the  duke  of  Fuensaldafte, 
then  acting  as  Leopold's  lieutenant  in  the  Netherlands.  Paint- 
ings hi  Madrid,  Munich,  Vienna  and  Brussels  have  enabled  art 
critics  to  form  an  opinion  of  what  the  imperial  residence  was 
at  the  time  of  Leopold,  who  is  represented  as  conducted  by 
Teniers  and  admiring  some  recent  acquisition.  No  picture  in 
the  gallery  is  omitted,  every  one  being  inscribed  with  a  number 
and  the  name  of  its  author,  so  that  the  cnsem^  of  these  paint- 
ings might  serve  as  an  illustrated  biventory  of  the  coUealon.- 
Still  more  interesting  is  a  canvas,  now  in  the  Munich  Gallery, 
where  we  tee  Teniers  at  work  in  a  room  of  the  palace,  vith  an 
old  peasant  as  a  model  and  several  gentlemen  looking  on. 
When  Leopohl  returned  to  Vienna,  Teniers's  task  ceased;  in 
fact,  the  pictures  also  travelled  to  Austria,  and  a  Flemish  priest, 
himself  a  first-rate  flower  painter,  Van  der  Baren,  became 
keeper  of  the  archducal  gallery.  Teniea  nevertheless  remained 
in  high  favour  with  the  new  governor-general,  Don  Juan,  a 
natural  son  of  Philip  IV.  The  prince  was  his  pupil,  and  de  Bie 
tells  us  he  painted  the  likeness  of  the  painter's  son.  Honoured 
as  one  of  the  greatest  painters  in  Europe,  Teniers  seems  to  have 
made  himself  extremely  miserable  through  his  aristocratic 

'  Under'  the  name  of  Weenix. 

*  It  was  not  onril  recent  years  that  the  MS.  inventory  of  this  col- 
lection was  discovered  amongtthe  papers  of  Prince  Schwartzenbenw 
in  Vienna.  It  was  published  in  1883  by  Adolf  Berger.  In  16^ 
Teniers  published  343  etchings  after  theb^t  Italian  wteksof  Leopold 
William  s  collection,  which,  with  the  portraits  of  the  archduke  and 
Teniers.  were  bnmght  together  as  a  volun^  in  I660,  under  the 
title  £1  TMtn  d$  IVnlavM. 
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leanings.  Shortly  after  tbe  death  of  his  wif^  In  1656  he  married 
Isabella  de  Fren,  daughter  0!  the  secretary  of  the  oonndl  of 
Brabant,  and  strove  his  utmost  to  prove  his  right  to  armorial 
bearings.  In  a  petition  to  the  king  he  reminded  him  that  the 
honour  of  knighthood  had  been  bestowed  upon  Rubens  and  Van 
Dyck.  The  king  at  last  declared  his  readiness  to  grant  the 
request,  but  on  the  express  condition  that  Teniers  should  give 
up  selling  his  pictures.  The  condition  was  not  complied  with; 
bat  it  may  perhaps  account  for  the  master's  activity  in  favour 
of  the  foundation  in  Antwerp  of  an  academy  of  fine  arts  to 
which  only  painters  and  sculptors  should  be  admitted,  whereas 
the  venerable  gild  of  St  Luke  made  no  difference  between  art 
and  handicraft:  carvers,  gilders,  bookbinders,  stood  on- an  even 
footing  with  painters  and  sculptors:  the  separation  was  not 
obtained  till  1773.  There  were  great  rejoicings  in  Antwerp 
when,  on  tht  a6th  of  January  1663,  Teniers  came  from  Bmsseb 
with  the  royal  diarter  of  the  academy,  the  existence  of  which 
was  due  entirely  to  his  personal  initiative. 

Teniers  died  in  Brxissels  on  the  25th  of  April  1690.  The  date 
is  often  wrongly  g^ven  as  2694  or  1695.  A  picture  in  the 
Munich  Gallery  (No.  906),  dated  x68o,  represents  him  as  an 
alchemist,  oppre^cd  with  a  burden  of  age  beyond  his  years. 
From  this  date  we  hear  more  of  his  doings  as  a  picture^ealer 
than  as  a  painter,  which  most  probably  gave  birth  to  the  le^^d 
of  his  having  given  himself  out  as  deceased  in  order  to  get  higher 
prices  for  his  works.  David,  his  eldest  son,  a  painter  of  talent 
and  reputation,  died  in  x6S$.  One  of  this  third  Teniers's 
pictures--"  St  Dominic  KneeHng  before  the  Blessed  Virgin,'* 
dated  z666 — is  still  to  be  found  in  the  church  at  Perck.  As  well 
as  bis  father,  he  contributed  many  patterns  to  the  cdebrated 
Brussels  tapestry  looms. 

Smith's  Calakfgue  Raiscmni  gives  descriptions  of  over  900  paint- 
ing* accepted  at  original  productions  of  Teniers.  Few  artists  ever 
worked  with  greater  ease,  and  some  of  his  smaller  picturc»->Iand- 
ecapes  with  figures— ^have  been  termed  "afternoons,"  not  from 
their  -subjects,  but  from  the  time  spent  in  producing  them.  The 
museums  in  Madrid,  St  Petenbarg,  Vienna,  Mumch.  Dresden, 
Paris,  London  and  Brussels  have  more  than  200  pictures  oy  Teniers. 
In  the  United  Kingdom  150  may  be  found  in  private -hands,  and 
many  <Ahvt  exempiet  are  to  be  met  with  in  private  collections 
tjiirougfaout  Europe.  Although  the  sfMrit  of  many  of  these  works 
is  as  a  whole  marvellous,  their  conscientiousness  must  be  regarded  as 
questionable.  Especially  in  the  later  productions,  from  1 654  oniwrds 
we  often  detect  a  lack  of  earnestness  and  of  the  calm  and  concentrated 
study  of  nature  which  alone  prevent  expression  from  jlcgenc rating 
into  grimace  in  situations  like  those  generally  depicted  by  Teniers. 
Hm  education,  and  still  more  his  real  and  assumed  position  m  society, 
to  a  great  degree  account  for  this.  Brouwer  knew  more  of  taverns; 
Ostade  was  more  thoroughly  at  home  in  cottages  and  humble  dwell- 
ings; Teniers,  throughout,  triumphs  in  broad  daylight,  and,  though 
ma  nv  of  his  interiors  may  be  justly  termed  masterpieces,  they  seldom 
cquai  his  open-air  scenes,  where  he  has.  without  constraint,  given 
lull  play  to  the  bright  resources  of  his  luminous  palette.  In  this 
respect  he  often  suggests  comparisons  with  Wattcau.  But  his 
subjects  taken  from  the  Cospds  or  sacred  legend  are  absurd.  An 
admirable  picture  in  the  Louvre  shows*'  Peter  Denying  his  Master  " 
next  to  a  table  where  aoldicre  are  smoking  and  having  a  game  at 
cards.  A  similar  example  is  the  "  Deliverance  of  Sc  Peter  from 
Prison  "  of  which  two  versions,  curiously  altered^  are  in  the  Dresden 
Gallery  and  the  Wallace  Collection.  He  likes  going  back  to  subjects 
Illustrated  two  centuries  before  by  Jerome  Bosch— ther**  Temptation 
of  St  Anthony,"  the  "  Rkrh  Man  in  Hell."  incanUtk>ns  and  witches— 
foi-  the  simple  purpose  of  assembling  the  most  comic  apparitions. 
His  villagers  drink,  play  bowls,  dance  and  sing;  they  seldom 
quarrel  or  fight,  and,  it  they  do,  seem  to  be  shammmg.  This  much 
may  be  said  oif  Teniers,  that  no  painter  shows  a  more  enviable 
ability  to  render  a  conception  to  his  own  and  other  people's  satis- 
factkm.  His  works  have  a  technicaWreshness,  a  straightforward- 
n(!ss  in  means  and  intent,  which  make  the  study  of  them  most 
delightful:  as  Sir  Joshua  Reynolds  sa^s,  they  are  worthy  of  the 
closest  attention  ofany  painter  who  desires  to  excd  in  the  mcchaai- 
cat  knowkdge  of  his  art. 

As  an  etcher  Teniere  compares  very  unfavourably  with  Ostade, 
Comelis,  Bega  and  Dusart.  More  than  ^00  plates  were  made  from 
his  pictures:  and,  if  it  be  true  that  Louis  XlV  judged  his  "  baboons  " 
{mafpls)  unworthy  of  a  place  in  the  royal  collections,  they  found 
admirable  engravers  in  Fram»<-I>  Bas  and  hb  scholarr-4nd 
passionate  admirers.  The  duke  of  Bedford's  admirable  specimen 
was  sold  for  i$/no  livres  (£1860)  in  1768.  The  "  Prodigal  Son."  now 
in  the  Louvre,  fetched  jo,ooo  livres  (£3095)  in  1776.  Smith's 
hifffcest  cMlmates  have  long  since  Iwen  greatly  eaceaded.    The 


Archers "  b  Sc  Fetersbuis  he  aives  as  worth  ^sooo.  The 
Belgian  government  gave  £5000  in  1867  for  the  "  Village  Pastoral  " 
of  1652,  wfakh  is  now  in  the  Bnisselk  Museum;  and  a  picture  of 
the  '*  Prodigal  Son,"  scarcely  x6  by  38  inches,  fetched  £5380  in 
X876. 

Althou^  van  TUbofgh,  who  was  a  scholar  of  Teniers  in  Brussels, 
foUowod  ais  style  with  some  success,  and  later  painters  often  ex- 
celled m  figure-painting  on  a  smaU  scale,  Teniers  cannot  be  said  to 
have  formed  a  schooL  Preperty  speaking,  he  is  the  last  repre* 
sentative  of  the  great  Flemish  traditions  of  the  X7th  century. 

See  T.  Smith,  A  Cataloiiu  RaisMM  of  the  Works  of  the  moa 
Eminent  Dutch,  Plemish  and  French  Patniers;  John  Vcrmoelcn, 
Notice  historique  snr  David  Teniers  et  sa  famille;  L.  Galesloot, 
Oudques  renseipiements  sur  la  famille  de  P.  P.  Rubens  el  le  dMs 
do  David  Teniers  and  Un  frocks  do  David  Teniers  et  la  corporation 
des  peimtres  i  BruxeUes;  Alph.  Wauters^  Histoiro  des  ennrons  de 
Bntxeltes  and  Los  tapisseries  bruxdloises;  F.  T.  Van  dcr  Brandcrn, 
Ctsckiedenis  der  Antwerpsche  Schilder school:  Max  Rooscs,  Ceschichto 
der  MaUrschvU  Antwerpens;Vf.  Bode,  Adriaen  Brouwer,  ein  Bild 
seines  Lebens  und  seines  Schaffens.  (H.  H. ;  P.  O.  K.) 

TENISON,  THOMAS  (1636-17x5),  English  archbishop,  was 

bom  at  Cottenham,  Cambridgeshire,  on  the  99th  of  Septembet 

1636.    He  was  educated  at  the  free  school,  Norwich,  whence 

he  entered  Corpus  Christi  College,  Cambridge,  as  a  scholar  on 

Archbishop  Parker's  foundation.    He  graduated  in  1657,  and 

was  chosen  fellow  in  1659.   For  a  short  Ume  he  studied  medicine, 

but  in  1659  was  privately  ordained.    As  vicar  of  St  Andrew- 

the-Great,  Cambridge,  1m  was  conq;>icuous  for  his  devoted 

attention  to  the  sufferers  from  the  plague.    In  1667  he  was 

presented  to  the  living  of  Holy  well-cum-Necdingworth,  Hunting- 

dondiire,  by  the  eari  of  Manchester,  to  whose  son  he  had  been 

tutor,  and  in  1670  to  that  of  St  Peter's  Mancroft,  Norwich.   In 

x68o  he  received  the  degree  of  D.D.,  and  was  presented  by 

Charles  II.  to  the  important  one.  of  St  Martin's-ix^tbe-Fidds. 

Tenison,  according  to  Gilbert  Burnet,  "endowed  schools,  set 

up  a  public  library,  and  kept  many  cinates  to  assist  him  in  hie 

Indefatigable  labours."     Being  a  Strenuous  opponent  of  the 

Church  of  Rome,  and  **  Whitehall  lying  within  that  parish,  he 

stood  as  in  the  front  of  the  battle  all  King  James's  reign."    In 

1678,  in  a  Discowru  of  Idolatry^  he  had  eodeavotired  to  fasten 

the  practices  of  heathenish  idolatry  on  the  Church  of  Rome^ 

and  in  a  sermon  which  he  published  in  i66x  on  DiscreUon  in 

doing  Alms  was  attacked  by  Andrew  Ftdton,  head  of  the 

Jesuits  in  the  Savoy.    Tenison's  reputation  as  an  enemy  of 

Romanism  led  the  duke  of  Monmouth  to  send  for  him  before 

his  execution  In  T685,  when  Bishc^  Ken  and  Tum«r  refused 

to  administer  the  Eucharist;  but,  although  Tenison  spoke  to 

him  in  "  a  softer  and  less  peremptory  manner  "  than  the  two 

bfehops,  be  was,  like  them,  not  satisfied  with  the  sufficiency 

of  Monmouth's  penitence.    Under  William  III.,  Tenison  was  in 

1689  named  a  member  of  the  ecdesiastical  commission  appointed 

to  prepare  matters  towards  a  reconciliation  of  the  Dissenters, 

the  revision  of  the  liturgy  being  q>edaUy  entrusted  to  him.    A 

sermon  which  he  preached  on  the  commission  was  published 

the  same  year.    He  preached  a  funeral  sermon  on  Neil  Gwyn 

(d.  X687)  in  which  he  represented  her  as  truly  penitent--fl 

diaritable  judgment  which  did  not  meet  with  universal  approval. 

The  general  liberality  of  Tenison's  religiotis  views  coma^ded 

him  to  the  royal  favour,  and,  after  being  made  bishop  of  Lincoln 

in  169T,  he  was  promoted  to  the  primacy  in  December  1694. 

He  attended  Queen  Mary  during  her  last  illness  and  preached 

her  funeral  sermdn  in  Westminster  Abbey.    When  William  in 

1695  ^^°t  to  take  command  of  the  army  in  the  Netherlands, 

Tenison  was  appointed  one  of  the  seven  lords  justices  to  whom 

his  authority  was  delegated.    Along  with  Burnet  he  attended 

the  king  on  his  death-bed.     He  crowned  Queen  Aime,  but 

during  her  reign  was  not  in  much  favour  at  court.    He  was  a 

commissioner  for  the  Union  with  Scotland  in  1706.    A  sttoag 

supporter  of  the  Hanoverian  succession,  be  was  one  of  the  three 

officers  of  state  to  whom  on  the  death  of  Anne  was  entrusted 

the  duty  of  appointing  a  regent  till  the  arrival  of  George  I., 

whom  He  crowned  on  the  31st  of  October  17 14.    Tenison  died 

at  London  on  the  T4th  of  December  1715. 

Besides  the  sermons  and  tracts  above  mentioned,  and  various 
others  on  the  "  Popish  "  controversy,  Tenison  was  the  author  of 
The  Crted  ff  Mr  aobbn  Emmined  (1670)  and  Baconia,  or  Certain 
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mountains,  on  the  ridfct  c(  the  Valley  of  Ea«^  TennesMe,  and  on 
the  £.  slope  of  the  East  Gulf  Plains  vary  greatly  accordii^  to  the 
rocks  from  which  they  are  derived.  In  the  Cumberland  Flateau,  in 
the  inner  portion  of  the  Highland  Rim,  and  in  the  W.  8lop«  of  the 
East  Gulf  Plains  there  is  (or  the  most  part  a  light  sandy  soil,  much 
of  it  too  poor  for  cultivation. 

AfjrkidtMre, — The  total  am  of  farms  in  the  state  in  1900  «m 
30,342,058  acres,  of  which  about  one-half  was  classed  as  *'  improved." 
The  average  Axt  was  90-6  acres,  and  the  average  number  -of  acres 
of  improved  land  per  farm  was  45'6.  Of  the  total  farm  acreage 
68*8  per  cent,  was  held  or  operated  by  owners  or  part  owneis. 
9*4  per  cent,  by  cash  tenants,  17*4  per  cent,  b^  ahaie  tenants*  and 
the  remainder  under  miscellaneoas  tenure:  Some  15*1  per  oeoL 
of  ail  the  farms  were  operated  by  coloured  farmens  who  in  1899 
produced  2i'2  per  cent,  of  the  agricultural  products  of  the  state, 
not  fed  to  live  stock.  The  total  value  of  farmsi  including  buildings, 
was  1365,150,750  (the  value  of  buildings  being  ^3*8  per  cent,  of 
the  total);  in  addition  implements  and  machinery  valued  at 
1 1 5.332,670  were  employed.  The  principal  products  and  their  values 
in  1909  were:  wheat,  8,^30,000  bushas  (89,568.000);  Indian 
corn,  78,6^,000  bushds  0l55iOS5.ooo) ;  oats,  4,000,000  bushels 
(83.120,000);  cotton,  340,000  bales;  tobacco,  53,390,000  lb, 
(84,156,620).  The  average  yield  per  acre  in  1909  was,  of  idieat 
I0'4  Dushels,  of  Indian  com  33  bushels,  of  cotton  (1908)  3l8  lb, 
of  tobapco  730  tt).  Cotton  is  not  raised  to  any  extent  except  in 
the  rich  alluvial  land  of  the  Misussippi  Valley.  Tennessee  ranked 
fifth  among  the  tobacco-growing  states  in  1899  and  fourth  in  1900. 
Considerable  areas  in  the  centnd  part  of  the  state  are  admirably 
adapted  for  grazing  and  the  raising  of  fine  horses  and  cattle.  The 
,  value  of  live  stock  on  farms  and  ranges  on  the  1st  of  January  i^io 
was  as  follows,  horses,  836.288.000;  mules,  835,670,000;  milch 
cows,  88,828,000:  other  cattle,  87,797,000;  swine,  l8,3i6,ooa 

Afiitmcr— Previous  to  the  close  of  the  Civil  War  (1865)  mimng 
had  been  carried  on  upon  a  comparatively  small  scale,  but  im- 
Diediately  thereafter  attention  was  attnicted  to  the  extensive  and 
valuable  deposits  of  coal  and  iron  ore,  and  their  devdopment  was 
begun  on  a  large  scale.  The  minerals  of  most  commercial  Im- 
portance are  coal,  iron  ores,  copper  ores,  marble  and  phosphate 
rock. 

About  9000  wa.  m.,  or  almost  one-eighth  of  the  area  of  the  state, 
is  underlaid  by  the  coal  measures,  which  occupy  a  belt  in  the  Cumber- 
land Plateau  from  50  to  70  ra.  wide  extending  entirely  acioss  the 
easterly  part  of  the  state  in  a  north-easterly,  south-westerly  direction. 
The  coal  is  of  the  soft  or  "  bituminous  "  kind,  generally  of  excellent 
quality,  and  much  of  it  suitable  for  conversion  into  gas  and  coke,  of 
which  latter  468,092  long  tons  were  produced  in  1905.  The  mining 
of  coal  in  the  state  has  developed  rapidly  in  coiyiexion  with  the 
notable  expansion  of  the  iron  and  steel  industries  of  the  SoQth. 
In  1908  the  product  was  6,199.171  tons,  valued  at  87,1 18.49Q. 

Iron  ore  is  found  and  has  been  mined  in  many  places  in  the  state. 
The  depoats  of  most  commercial  importance  are  the  Umonitcs  and 
bpown  hematites  found  west  of  the  Cumberland  Plateau,  and  the 
foasilifcrous  red  hematite  which  crops  out  along  the  eastern  base 
of  that  plateau.  In  the  early  history  of  Tennessee  iron  of  superior 
quality  was  produced,  in  small  charcoal  furnaces,  from  the  brown 
bcma  tites  of  the  central  part  of  the  state.  A  little  later,  considerable 
quantities  of  this  iron  were  shipped  and  marketed  at  Rttsburg. 
After  the  close  of  the  Civil  War  (1865)  the  iron  resources  of  the 
state  attracted  renewed  attention,  particulariy  the  brown  and  red 
hematites,  and  large  and  modern  furnaces  were  erected  in  the 
Chattanooga  district  to  reduce  these  ores.  The  output  of  iron  ore 
was  874.542  tons  (valued  at  81,133.527)  In  X903,  when  Tennessee 
ranked  fifth  among  the  iron  ore  producing  states.  Owing  to  the 
industrial  depression  following  1907  the  output  was  only  635,343 
tons,  valued  at  8876^007,  in  1008. 

The  only  copper  mines  of  industrial  importance  are  the  Ducktown 
mines  in  the  extreme  south-eastern  corner  of  the  state.  Cop^ 
has  been  mined  here  since  1847,  and  notwithstanding  the  difficulties 
of  transportation  through  a  rough  mountain  region,  mines  were 
rapidly  aevcloped,  and  ^n  1855  over  l4/)00  tons  of  ore,  worth  more 
than  a  million  dollars,  were  marketed.  These  mines  were  the 
principal  source  of  the  supply  di  copper  for  the  Confederate  States 
during  the  Civil  War.  Ine  opening,  in  186^,  of  a  railway  passing 
directly  through  the  mining  territory,  made  it  possible  to  work  the 
mines  more  profitably,  and  operations  were  developed  on  a  lafge 
Kale.  In  1908,  618,806  short  tons  of  ore  were  mined,  producing, 
from  the  smelters  on  the  ground,  19,710,103  lb  of  metallic  copper. 
The  ore  is  a  sulphide,  and  in  1898  an  extensive  plant  wai  erected 
to  manufacture  sulphuric  acid  as  a  by-product. 

In  1 893- 1 893  large  deposits  of  phosphate  rock  of  high  quality 
were  discovered  in  the  central-southern  part  of  the  state  about 
60  m.  south-west  of  Nashville,  and  the  rapid  development  of  quarries 
was  begun.  The  output  increased  from  19,188  tons  in  1894  to 
638,612  tons  (valued  at  83.047,836)  in  1907,  when  Tennessee  ranked 
second  among  the  states  01  the  Union  in  the  production  of  phosphate- 
rock.  The  introduction  of  this  new  supply  had  a  marked  effect  on 
the  fertilizer  business  of  the  country. 

Inexhaustible  deposits  of  marble  arc  found  in  Eastern  Tennessee 
fin  an  area  about  too  ra.  long  by  20  m.  wide,  the  centre  of  which 


ia  KnoK  county,  the  deposits  extending  southward  into  GeorclA. 
These  marbles  are  of  a  dSstinctlve  character,  being  usually  anottlad 
in  bright  shades  of  red,  pink,  chocolate  aad  grey.  They  are  em- 
ployed principally  for  interior  decoration,  and  were  thus  laively 
used  io  the  capitol  at  Nashville  and  in  the  National  Capitol  at 
Washington.  Systematic  quarrying  of  these  marbles  waa  begun  aa 
eariy  as  18^,  and  th«  output  of  the  quarries  has  constantly  increaaed 
since  the  Civil  War. 

In  1908  Tennesne  produced  179  osa.  of  fine  oold  aod  57.696  oca. 
of  fine  silver,  a  pgut  of  each  coming,  as  a  by-product,  from  tKe  co|>per 
refineries.  Ziac  ore  Is  mined  on  a  small  scale  in  the  eaatem  part 
of  the  state,  the  product  in  1908  being  341  short  tons  of  metallic  aiiic 
valued  at  833,054.  Among  the  other  minerals  found  and  mined  to 
a  United  extett  are  lead,  manganese,  baryte^  fluorqiar,  slate,  siamte 
aod  petroleum.  The  total  value  of  all  nunerals  was  $19,377,031 
In  IQ08. 

Moamfaetuns. — ^To  an  unusual  degree  the  natural  resources  of  the 
•tate  supply  the  raw  material  for  its  manufactures.  The  ownership 
of  industrial  esubhshments  is  largely  In  the  hands  of  individuala, 
firms,  and  comparativdy  small  corporations^  rather  than  of  farg^e 
combinations,  the  average  capital  per  establislunent  in  1905  being 
about  83a«ooo.  The  amount  of  capital  invested  in  manuJFacturina 
in  1880  was  $20,092,845,  and  the  value  of  the  pcoducta  wai 
^3^<>74*8^  In  1905  ca^talization  (under  the  factory  ayateni) 
had  increased  to  1102,439481,  and  value  of  products  to  8 137,900,4761 
This  rapid  indnstrial  growth  has  been  due  m  no  small  degree  to  tha 
mat  natural  resources  of  the  state  and  its  excellent  transportatioa 
facilities,  judged  by  the  value  of  products,  regardless  ca  coat  of 
materials  used,  the  flour  and  grist  mill  Industry  ranked  firet  iA 
>9os  (f25.350.758).  Second  in  importance  was  the  timber  and 
lumber  industry  and  lumber  products  (82i,58o,iaa) 

The  state  has  always  held  an  important  place  in  the  iron  and 
■teel  industry.  The  capital  invested  in  blast  furnaces  in  1905  waa 
I$i939>783»  they  employed  i486  persons,  and  the  value  of  their 
products  was  $3,428,0^9.  The  foundries  and  machine  shops  of  the 
sute  had  a  capital  01  85,516,451.  they  gave  employment  to  over 
fMo  penonsk  and  the  value  of  their  products  was  $6^946,567. 
These  fwurea  are  excluave  of  the  numerous  and  large  railway  ref>air 
shops,  tiie  value  of  whose  products  waa  $5,839,4^^ 

The  manufacture  of  leather  is  another  important  Industry. 
Large  tanneries  were  attracted  to  the  state,  soon  after  the  Ci^ 
War,  by  the  abundance  of  tan  bark  in  the  forests,  and  the  cheapness 
Of  lab(Nir.  In  1905  84,013,289  was  invested  in  the  mantifacture 
of  leather,  and  the  products  were  valued  at  83.583.871. 

In  1905  the  textile  industry  had  an  Invested  capital  of  $8,s83,i33, 
and  a  product  valued  at  86.895.203.  The  manufacture  <m  cotton 
goods  was  the  chief  sub-division  of  the  industry,  employing  153.375 
spincHes,  3008  looms  and  1787  ki^tting  machines. 

The  pirinting  and  publishing  industry  of  the  state  had  an  Invested 
capital  of  84.408,58a  and  products  valued  at  85.063,58a  The  manu- 
facture of  malt  and  distilled  liquora  emplt>yed  (1905)  a  capital  of 
83,220,899.  and  the  value  of  the  product  was  82400.2^  Among  the 
other  important  manofacturing  industries  of  the  state  and  the  value 
of  their  products  in  1905  are:  men's  clothing,  82,061,581;  patent 
medicines,  82,^0,610  {  cotton-seed  oil  and  oil  cake,  I3.743.927; 
tobacco,  8404.241;  artificial  ice^  I737i263;  agricultural  implements, 
I768.895:  and  coke,  8809,801. 

Traiis^taltini.'x'The  railway  mileage  of  Tenncasee  increased 
from  12!' —  '--«'-- — «-• .-« 1 *. 


the  Cincinnati  Southern  and  the  Southern.  The  navigable  water> 
ways  include  the  Misnssippi  river  (which  forms  the  western  boundary 
of  the  sute);  the  Tennessee  river,  navigable  throughout  Its  length, 
from  Knoxville;  and  the  Cumberland  river,  navigable  throughout 
its  leneth  in  the  state.  Chattanooga,  Knoxville,  Memphis  and 
Nashville  are  ports  of  entry. 

Population. — The  total  population  in  1880  was  1,549,359;  m 
1890,  1,767.518;  in  1900,  2,020,616;  and  in  1910,  2,184,789.^  Of 
the  total  popiUatioQ  in  1900,  1,522,600  were  native  whites, 
17,746  were  foreign-bom,  480,243  were  negroes,  108  were 
Indians,  75  were  Chinese  and  4  were  Japanese.  Of  the  in- 
habitants bom  in  the  United  Sutes  38,561  were  bom  in  Georgia, 
36,052  in  Kentucky,  28.405  in  North  Carolina,  27,709  in  Ala- 
bama,  and  25,953  '^  Virginia.  Of  the  foreign-born  4569  were 
Germans,  3372  were  Irish  and  2207  were  English.  Of  the  total 
population  59,032  were  of  foreign  parentage — i.e.  either  one 
or  both  parents  were  forelgn-boro — and  x  1,164  were  of  German, 
9268  of  Irish  and  3532  of  English  parentage  on  both  the  father's 
and  the  mother's  side.  Of  the  total  population  of  the  state  in 
i9p6,  697,570  were  members  of  religions  denominations.    There 

*  The  populations  in  other  census  yeare  were  as  fotlgws:  (tTPo)* 
35,691;  (i<)oo)f  105.602;  (1810),  261,727:  (i8ao),  420.823;  (1830), 
681.904:  (1840).  829.210;  (1850).  1,002,717:  (i860),  1,109(801; 
(1870),  i,a58.52a 
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«e»  aji.ija  Bqitbti,  >4I,3q6  Htibodiit*,  }gjj7  Prsbjr- 
tcriaoa,  56^1;  Disdpla  of  ChritC,  17,151  Roman  Citbolid, 
7874  PtoloUlU  EpUoipaliuu,  3:15  LuLbtmu,  9E7J  UnitBl 
Bicthrto  ud  X43<i  Cong^galinniliiU-  Fiom  iB^o  (o  1910  tlie 
■Tbam  popuIalioD  (i.e.  Ihc  popvlition  of  plica  hiving  4000 
[nluibiUDIs  01  more)  Increased  from  li9,;ea  to  l3i,S86,  or 
30- 1  percent.,  [he Bemi-urban population  (i.e.  the popuLltioo  a[ 
iocoiponted  plkccs,  oc  the  appniiiiuite  equiviilent,  bkving 
jes  than  4000  inhahitanta)  increawd  from  87,351  to  it4',S]7, 
iO'9  per  cent,  of  the  tolal  increase  la  population;  while  the 
tuiil  populalioD  {i^  peculation  ouuide  of  ina>iponted  [dacei) 
incrnsed  Iiom  1,460,37s  la  i,(ig,BQ3,  63  per  cent,  of  the  totiL 
The  princjp*!  citin  ^  llie  itate,  with  popuUtlon  for  igio,  a<e 
Memphis,  131, to  J :  Nashville,  110,364;  ChalUnoogi,  44,604  and 
Knoiville,  36,346. 

Gnanmail. — Tennewee  bu  bad  three  comtitutiau,  but  the 
present  me,  adf^ted  in  1^70,  b  a  reproduction  of  Che  aenmd 
(1A34)  with  only  a  tew  changes.  Amendmenta  may  be  proposed 
not  olteoer  than  once  in  aijt  years  by  a  majority  of  the  membeia 
elected  to  each  house  ol  the  IcgiilatuK,  but  before  they  can  be 
kdoplcd  they  must  be  agned  to  Grit  by  t*o-tbirdi  ol  the 
members  elected  to  each  house  of  the  neit  succeeding  legis- 
lature, uid  later  by  a  uujoriLy  of  all  tbe  dliient  of  the  state 
voting  for  representatives  at  the  nearc  regular  election.  Tlie 
lefhlalure  may,  also,  aubmit  to  the  people  the  question  of  call- 
ing a  convention  to  amend  or  revise  the  constitution,  and  such 
a  convention  must  be  called  whenever,  upon  the  lubmisiioa  of 
this  proposition,  a  majority  of  the  votea  are  ost  m  favour  of  it. 
Every  aliempl  to  amend  01  revise  the  pieaent  constitution  baa, 
however,  been  uiutrrcessFuf.  Tberight  of  suffrage  isgivcn  to  every 
male  citlien  of  the  United  Stales  who  has  attained  the  age  of 
Lwenly-onc  years  and  has  been  a  resident  of  the  state  for  one 
year,  provided  he  has  paid  his  poll  taa  and  has  not  been  con- 
victed of  bribery,  larceny  or  other  infamous  oime.  The  elec- 
lion  of  the  governor,  memljera  of  the  General  Assembly  and 
congressmen  is  held  biennially,  in  even  cumbered  years,  on  the 
first  Tuesday  after  the  6nt  Monday  in  November,  bat  the 
elcclion  of  judicial  and  county  officoi  Is  held  on  the  first 
Thundiy  in  August. 
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be  ii  not  bound  by  tbor  advice  and  thov  is  do  real  mtrictwn  01 
Uii  power  10  pardon  eacept  that  he  k  pot  pcmitted  to  pardtm  11 
cues  of  Impeachment.  Among  tbe  Don  innpoitant  oKcen  ap 
p«atcd  by  ibp  governor  am  die  superinteniknt  td^  public  innruc 

•talc  enloiDolociit,  and  oRicer*  oJ  Ihe  pcnitenliaiy.  The  govenw 
may  viio  bills  puted  by  the  General  AiKinbly.  bur  to  ovetiidi 
hii  leto  the  vote  ol  only  a  bare  majority  of  the  menberselected  A 
CAch  houe  Is  required.  The  governors  salary  is  (4000  a  yeai 
There  is  no  licutenant-govefnor;  in  case  of  a  vacancy  in  the  offio 
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of  Ihc  Scnaie  and  the  House  of  RepreKntatii.'ea 
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mited  by  the  con- 


'iginaie  in  cither  house,  but  no  bill  ca 


Imise  is  eatMtd  imder  lb«  comfflutioB. 
a  Un  l(  eannoTbecome  a  law  untH  It  haa 
■^  euch  a  nujorlly.  Only  Ihe  mora 
placed  upon  the  kgiilalure  by  the  coo' 

the  obligaEloB  of  coatnda,  no  ar  porljailo  law^  do  lav  Bmhoriring 
ImprisDninent  for  debt,  rio  law  iTBtraining  the  frwOoin  of  the  pms 
or  freedom  of  ■peech,  ind  that  rt  shall  not  lend  Ihe  credit  of  the 


tion  or  munldpality." 

The  admlniitiaiion  of  justice  u  vested  in 
of  civil  appeals,   chancery  courts,  circuit 


lupmnE  court  consists  of  five  judges  elected 
E  a  iFfm  of  eijEht  years,  one  for  each  of  thiBa 

nnst  be  at  least  tlurty-6ve  years  of  age  and 
i  the  state  for  five  y4rs  before  bis  clklioa. 
DD  of  their  number  to  prcude  as  chief  juaic*. 
! juiisdiciloi^only-  Forthe  easieni  district 
t  the  rniddle  district  at  NasbvOle;  and  lor 
Jackson.  The  concumnte  of  three  judges 
_     ^ .,_•  '"'".^ 

rs  of  age  and  have  resided 


its  decrees  arc  final.  The  stale  is  divided  ii 
districts  in  euch  of  which  a  chancellar  is  elede* 
years,  and  at  every  counl 
U  held.     The  court  has 

adn^inistralion  of  estates,  the  appDintmcni 
and  concurrent  jurlsdidion  with  the  ci 
lor  divorce.  The  state  Is  also  divided 
each  of whichacircuit Jirdgeis^ectedfoT 


lovol  of  guardians, 
iirts  in  proceedlnga 

3f  c^hl  years,  and 

niitlsheld.    Tbe 


lidiata  juTiadictlon 


liof  the 
county  luoge,  elected  lor  1 
justices  of  the  peace  is  tl 
sonststs  ol  tbe  justices  of  uie  peace  aioi 
Is^prjnci^ejly  tbe  probate  of  wills  and 


med  DpoB  some  other  court, 
all  suits  and  actiooa  begun 

term  rrf  eight  ^ear^ 


meat  of  accounts  not  eicceding  (500:  to  suits  (or  the  recovery  of 
piDHny  or  luhs  demanding  noyment  for  damsges,  eictpl  lor 
libel  or  slander,  not  exceeding  $500^  to  equity  ca»«  in  which  the 
amount  in  controversy  does  not  eicced  Ijo;  and  to  various  other 


— - ^     „,-„ijment  of  each  county  is  vetted 

tile  county 'aa  a  corporations  has  disrge  at  tbeenction  artd  lepafa- 
of  county  buildings;  levie*  tbe  county  taaea,  which  arv  limited  tiy 
law,  however,  to  three  mills  oa  the  dolLr  eacluiove  of  those  for 
adiools,  public  highways,  interest  on  the  coumy  debt,  and  other 
speciBl  punxMca;  dividca  the  county  into  hignay  districla,  and 
cbooaes  m  highway  comnWona  for  each  dlMiict  foe  a  term  ol 
two  ywas  and  nMoaea  a  aupefiatendeac  of  scluols,  a  aurvnor, 
■  public  adnuaiitmtor  and  putAc  guardian,  a  board  fdrtbaeqaanaa- 
tion  of  taaea,  a  coroner,  a  ranger,  and  a  jail  phyaidao  or  hcahh 
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of  A  county  nrfiich  fontaiii  the  oouoty 
and  in  other  dvil  districu  of  the  ooanty  one  constable  cincted  for 
n  term  of  two  years.  The  general  law  for  the  incorporation  of 
cities  and  towns  vests  the  |;overanient  of  each  municipality  accepting 
its  provisions  principally  m  a  mayor  and  two  aldennen  from  each 
ward.  All  are  elected  tor  a  term  of  two  years,  but  one>baI£  of  the 
aldermen  retire  annually.  The  mayor  and  aloerroen  may  appoint 
such  ofllicers  as  they  consider  necessary.  The  mayor  may  veto  any 
action  of  the  aldermen,  and  to  override  hb  veto  a  two-thircu 
majority  is  required.  .. 

Miscellaneous  Laws. — ^For  the  protection  of  the  property  ri^Jits  of 
married  women  the  code  of  Tennessee  provides  that  the  wife  s  real 
estate  shall  be  exempt  from  her  husband's  debts;  that  the  proceeds 
of  her  real  or  personal  property  shall  not  be  paid  to  any  other  person 
except  by  her  consent  certined  u^on  privy  examination  of  her  by 
the  court  or  a  commissioner  appointed  by  the  court ;  and  that  she 
may  mortgage  or  convey  her  real  estate  without  the  concurrence 
of  her  husband  provided  she  be  privately  examined  regarding  the 
matter  by  a  chancellor,  circuit  jud^,  or  the  clerk  of  the  county 
court.  When  a  husband  dies  his  wido^  is  entitled  to  a  dower. in 
one-third  of  his  real  estate,  and,  if  there  be  not  more  than  two 
children,  to  one-third  of  his  personal  estate;  If  there  are  more  than 
two  children  her  share  of  the  personal  estate  is  the  same  as  that 
of  each  child.  If  a  husband  die  intestate  and  leave  no  other  heirs 
the  widow  is  entitled  to  all  his  real  estate  in  fee  simple.  When  a 
wife  dies  leaving  a  husband  of  whom  there  has  been  issue  bom 
alive,  he  has  by  the  courtesy  a  life  interest  in  all  her  real  estate  and 
all  her  persona!  estate;  if  the  wife  die  intestate  and  leave  no  other 
heirs  the  husband  is  entitled  to  all  her  real  estate  In  fee  8imi>le. 
The  causes  for  divorce  are  impotency,  ^igamy,  adultery,  desertion 
for  two  years,  conviction  of  an  infamous  crime,  the  attempt  of  one 
of  the  parties  to  take  the  life  of  the  other,  the  husband's  cruel  and 
inhuman  treatment  of  his  wife,  refusal  of  the  wife  to  remove  with 
her  husband  into  the  state  without  a  reasonable  cause,  pregnancy 
of  the  wife  at  the  time  of  the  marriage  by  another  person  without 
the  knowledge  of  the  husband,  and  habitual  drunkenness,  provided 
the  habit  has  been  contracted  subsequent  to  the  marriage.  The 
plaintiff  must  be  a  resident  of  the  state  for  two  years  before  filing  a 
petition  for  a  divorce.  If  the  husband  is  the  plaintiff  his  interest 
in  his  wife's  property  is  not  impaired  by  the  dissolution  of  the 
marriage,  but  the  defendant  wife  forfeits' all  her  interest  in  his 

Eroperty.    Either  party  may  marry  again,  but  a  defendant  who 
as  been  found  guilty  of  adultery  is  not  permitted  to  marry  the 
co-respondent  during  the  life  of  the  plaintiff.    A  homestead  of  a 
head  of  a  family  to  the  value  of  |iooo  is  exempt  from  forced  sale 
except  for  the  collection  of  taxes,  debts  contracted  for  its  purchase 
or  in  making  improvements  upon  it,  or  fines  for  voting  out  of  the 
election  district,  for  carrying  concealed  weapons,  or  for  giving  away 
or  selling  intoxicating  liquors  on  election  days.    If  the  owner  is 
married  the  homestead  cannot  be  sold  without  the  joint  consent 
of  husband  and  wife,  and  the  wife's  consent,  as  in  other  conveyances 
by  married  women,  must  be  certified  before  the  court  or  a  com- 
missioner appointed  by  the  court.    The  homestead  inures  for  the 
benefit  of  the  widow  and  minor  children.    Ninety  per  cent,  of  the 
salary,  wages  or  income  of  each  person  eighteen  years  of  age  or 
over  is  also  exempt  from  attachment  provided  such  salary,  wages 
or  income  does  not  exceed  I40  per  month,  and  in  any  case  $36  per 
month  of  the  salary,  wages  or  income  of  a  person  eighteen  years 
of  age  or  over  cannot  be  attached.    The  employment  of  children 
under  14  years  of  age  in  any  workshop,  factory  or  mine  within  the 
state  is  forbidden  by  a  law  of  1901,  and  the  employment  of  women 
or  of  boys  under  16  years  of  age  in  any  manufacturing  establishment 
is  limited  to  60  hours  a  week  Dy  a  law  of  1907.     Both  the  sale  and 
the  manufacture  of  intoxicating  drinks  are  prohibited  by  law. 

Charities,  &c. — ^The  charitable  and  penal  institutions  of  the  state 
consist  of  the  Central  Hospital  for  the  Insane  near  Nashville;  the 
Eastern  Hospital  for  the  insane  near  Knoxvillc;  the  Western 
Hospital  for  the  Insane  near  Bolivar;  the  Tennessee  School  for  the 
blind  at  Nashville;  the  Tennessee  Deaf  and  Dumb  School  at  Knox- 
ville;  the  Confederate  Soldiers'  Home  near  Nashville,  on  the 
"  Hermitage,"  the  oitata  formerly  belonging  to  Andrew  Jackson; 
and  the  Penitentiary  and  the  Tennessee  Industrial  School,  both  at 
Nashville:  and  in  1907  the  l^islatune  paased  an  Act  for  the  estab* 
lishment  in  Davidson  ooanty  w  the  Tennessee  Reformatory  for  bo)«. 
Each  hospital  for  the  insane  is  go>«mcd  by  a  board  of  five  trustees 
aroointeo  by  the  ftovemor,  with  the  consent  of  the  senate,  for  a  term 
01  six  years,  and  for  the  immediate  supervlsfon  of  each  the  trustees 
appoint  a  anperintendent  for  a  term  of  eight  years.  The  Schools 
for  the  Blind  and  the  Deaf  and  Dumb  are  etch  managed  by  a  board 
of  inisteas,  vacancies  in  which  are  61led  by  the  remaining  trusteea 
with  the  concurrence  of  the  l^islature.  The  Confederate  Soldieiv* 
Home  is  managed  by  a  board  of  fifteen  trustees,  of  whom  six  are 
women,  each  serving  until  death  or  resignation,  when  hit  or  her 
•accessor  is  appointed  by  the  governor  upon  the  rscommendation 
of  the  corporation  known  as  the  Association  of  Confederate  SoMiers. 
The  Penitentiary  is  governod  by  a  board  of  three  prison  commis- 
skmers,  a  superintendent,  a  warden,  an  assistant  or  deputy  warden, 
a  matron,  a  physician,  and  a  chaplain,  all  appointed  by  the  ravemor. 
the  commissioners  for  a  term  of  four  years,  the  other  officers  for 


a  term  of  two  yeark   The  piftooan  ace  k^it  at  hham  principally 

in  the  state  coal-mines,  in  manufacturing  coke,  00  farms,  or  at 
contract  labour  within  the  prison  walla;  not  more  than  199  prisonen 
are  to  be  teased  to  any  one  firm  or  corporation,  or  to  be  empfoyed 
in  any  one  bosinesa  within  the  walls.  The  income  to  tba  state  f  som 
the  prison  is  greater  than  the  disburKments  for  ita  roaiateaanoe. 
By  good  conduct  a  convict  may  shorten  his  term  of  eervice  one 
month  the  first  year,  two  months  the  second  year,  three  months 
each  year  from  the  third  to  the  tenth  inclusive,  and  four  months 
each  fiubsequent  year.  The  Induatrial  School,  which  b  for  oipiiaji, 
helpless,  wayward  and  abandoned  children,  is  governed  by  a  board 
of  directors  consisting  of  the  governor,  comptroller,  secretarv  of 
state,  and  treasurer  as  ex  nfficio  members,  and  seven  other  members, 
a  portion  retiring  every  two  years,  and  their  succeesors  being  ap-> 
pointed  by  the  remaining  dirocton  with  the  concurrence  or  tna 
•enate.  The  act  for  estaDlislung  the  Tennessee  Reformatory  for 
Boys  provides  that  the  institution  shall  be  governed  by  a  board 
of  tnistees  consisting  of  the  governor  and  five  other  members,  one 
retiring  each  year;  that  boys  under  eighteen  years  of  age  who  are 
convicted  of  a  penitentiary  offence  shall  beaent  to  it;  that  the  trustees 
may  transfer  incorri^ble  boys  to  the  peaitentiaxy,  put  othcre  out 
in  the  service  of  cituens  on  probation,  or  recommend  them  to  the 
governor  for  pardon.  A  general  control  of  all  public  charities  and 
correctional  institutions  is  exercised  by  an  unsalaried  Board  of  State 
Charities  consisting  of  the  governor  and  six  memben  appointed 
by  him  for  a  term  of  three  years,  two  retiring  every  two  years. 
Toe  principal  duties  of  this  board  are  to  examine  the  condition  and 
the  management  of  such  Institutions  and  report  to  the  eovefnor: 
and  County  and  city  authorities  must  submit  to  it  for  cnticism  all 
plans  for  new  jaik,  public  infirmaries,  and  hospitah. 

Edueation.^-Foi  the  administration  of  the  common  school  system 
each  county  having  five  jor  more  civil  districts  is  divided  into  five 
school  districts,  and  in  counties  having  five  or  less  than  five  civil 
districts  each  dvil  district  constitutes  a  school  district.  Each 
school  district  electa  one  member  of  the  county  board  of  education, 
and  in  counties  having  leas  than  five  school  districta  one  or  more 
members  of  the  county  board,  the  twmber  of  which  is  always 
five,  besides  the  county  superintendent  who  is  ex  officio  its  secretary, 
are  elected  by  the  county  at  large,  and  to  this  county  board  of 
education  together  with  district  advisory  boards  is  entrusted  the 
asanagenient  and  contn>l  of  the  common  schools.  By  the  general 
education  law  enacted  in  IQ09, 25  per  cent,  of  the  gross  state  revenue 
is  paid  into  the  general  education  fund,  61  per  cent,  of  this  fund  is 
apportioned  among  the  several  counties  according  to  their  school 
population,  and  10  per  cent,  of  it  constitutes  a  special  fund  to  be 
apportioned  amoni;  eligible  counties  in  proportion  to  their  school 
population  but  in  inverse  ratio  to  their  taxable  property;  to  have 
the  use  of  any.portion  of  this  special  fund  a  county  must  levy 
for  the  maintenance  of  common  schools  a  tax  not  less  than  forty 
centa  on  each  $100  of  taxable  property,  a  tax  of  $2  on  each  taxable 
poll,  and  such  privilege  taxes  as  the  state  permits  it  to  levy  for  school 

Eurposes.  Each  county  oouit  may  provide  for  one  or  more  county 
igh  schools  to  be  maintained  in  part  by  additional  county  taxes 
and  misoellaneous  funds,  and  6  per  cent,  of  the  state  school  fund  is 
set  apart  for  the  encoiirB|ement  of  counties  in  this  matter.  In 
1908  there  was  a  county  high  school  in  each  of  23  counties,  and  In 
IQIO  In  each  of  50  counties.  The  high  schools  are  largely  under 
the  control  of  the  state  board  of  education,  connsting  of  the  governor 
(president),  state  superintendent  of  public  instruction  (secretary 
and  t^easurer),  and  six  other  members  appointed  by  the  governor. 
When  the  general  education  law  was  enacted  in  1909  Tennessee  had 
no  state  normal  schools,  but  by  the  law  11  per  cent,  of  the  state 
educational  fund  is  set  apart  for  the  establishment  and  maintenance 
of  schools  solely  for  the  education  and  professional  training  of  teachers 
for  the  elementary  schools;  one  for  white  teachers  in  each  of  three 
grand  divisions  of  the  state,  and  one  agricultural  and  industrial 
normal  school  for  the  industrial  education  of  necroes  and  for  pre- 
paring negro  teachera  for  the  common  schools,  ana  the  management 
of  these  schools  is  vested  in  the  state  board  of  education.  At  the 
head  of  the  state  educational  system  is  the  University  of  TennesEcc. 
which  embraces  a  college  of  liberal  arts,  a  graduate  department, 
a  college  of  engineering,  a  college  of  agriculture,  a  school  of  pharmacy, 
an  industrial  department,  and  a  law  department  at  Knoxville.  ana 
medical  and  dental  departments  at  Nashville.  The  institution 
is  governed  by  a  board  of  trustees  consisting  of  the  governor,  the 
State  superintendent  of  public  instruction,  the  commissioner  of 
agriculture,  the  president  of  the  university  and  twelve  other 
members:  two  from  the  city  of  Knoxville  and  one  from  each 
congressional  district,  two  elected  each  year.  Seven  per  cent,  of 
the  general  school  fund  is  set  apart  for  its  maintenance;  it  was 
founded  in  1794.  For  the  higher  education  of  teachers  Tennessee 
has  the  Peabody  College  for  Teachers,  at  Nashville,  founded  (1875) 
and  maintained  chiefly  with  proceeds  from  the  George  Peabody  Fund 
for  (he  improvement  of  education  in  the  South.  Other  institutions 
of  higher  learning,  not  under  the  control  of  the  state,  are:  the 
University  of  Nashville  (non-sect.,  1785) ;  Washington  andTusculum 
College  (non-sect.,  1794),  at  Greenville;  Maryviffe  College  (Presby* 
terian,  tSlo),  at  Marprille;  Cumberland  University  (Presbyterian, 
184a),  at  Lebanon;  Burritt  College  (non-sect.,  184B),  at  Spencer; 
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HivMne  CoUcge  (non-net..  1849).  at  Sv^twatw;  Bethel  CoUege 
tPkesbyterian  1850).  at  McKenzie;  Carson  and  Newman  College 
(Baptist,  1851),  at  Jefferson  City;  Walden  University  (Methodist, 
1866),  at  Nashville:  Fisk  University  (Congrc^tionai,  1866},  at 
Nashville:  University  of  ChatUftooga  (Methodut,  1867),  at  Chat- 
tanooga; University  of  the  South  (Protestant  Cpiscopal,  18&B), 
at  Scwanee;  King  College  (Presbyterian,  1869),  at  Bristol;  Christian 
Brothers  College  (Roman  Catholic,  187O,  at  Memphis;  Knoxville 
College  (United  Presbyterian,  1875),  at  Knoxville;  Milligan  College 
(Chnstian,  1883),  at  Milligan;  South-westem  Presbytenan  College 
(1885).  at  Clarkville:  and  Lincoln  Memorial  Univerrity  (non-sect.» 
189O,  at  Cumberland  Gap. 

Finance. — ^The  state  revenue  is  derived  from  a  general  property 
tax,  a  poll  tax,  an  income  tax,  a  tax  on  transfers  of  realty,  an  m 
miorem  tax  on  the  average  capital  invested  by  merchants  in  their 
btuineni  a  privilege  tax  on  merchants  and  many  other,  occupittons 
and  busmesscs;  a  tax  on  litigation,  levied  on  the  unsuooessful  party, 
a  collateral  inheritance  tax*  and  fines  and  forfeitures.  State, 
county  and  municipal  taxes  ere  assessed  by  a  county  assessor.^ 
who  is  dected  for  a  term  of  four  years,  and  one  or  more  deputies 
whom  the  assessor  is  authorised  to  appoint.  The  law  requires' 
that  all  property  shall  be  assessed  at  its  full  cash  value,  but  personal 
property  to  the  value  of  $1000  Is  exempt  from  taxation.  Real 
estate  is  assessed  biennially;  personal  property,  privileges  and  polls 
annually.  Assessments  are  examined  and  revised  both  Iw  a  coanty 
board  01  equalization  and  a  state  board  of  equalisation.  The  oottnty 
board  consists  of  five  members  elected  annually  by  the  county 
court;  justices  of  the  peace  are  ineligible  to  efoction  on  this  board, 
as  are  also  all  persons  who  have  served  on  it  within  five  years. 
The  state  boaid  consists  of  the  secretary  of  state,  treasurer  and 
comptroller.  The  clerk  of  the  county  court  collects  all  taxes  of 
persons,  companies  or  corporations  subject  to  a  privilqie  tax; 
the  county  trustee  the  taxes^  of  other  persons.  Three  revenue 
commissioners,  one  of  whom  is  an  expert  accountant,  are  elected 
biennially  by  each  county  coart  to  examine  the  books  and  reports 
of  the  oollectors,  and  toree  state  revenue  agents  are  appointed 
biennially  by  the  comptroller  to  examine  the  records  of  all  c^&daU 
charged  witn  the  collection  or  disbursement  of  state  or  county 
revenue.  The  state  revenue  for  the  two  years  ending  the  19th  of 
December  1906  amounted  to  $3,804,740,  and  the  cost  of  conducting 
the  state  government  for  these  two  years  was  $3i5^i977>  The 
bonded  debt  of  the  sute  grew  from  $16,643,666  on  the  zst  of  October 
1859  to  $37,080,666  on  the  1st  of  October  1869,  but  by  the  19th  of 
I>eoember  1906  it  had  been  reduced  to  $14,230,766. 

Hwt^ry.— The  prefleat  site  of  Memphis  may  b«  the  pcnot 
where  the  Spanish  explorer,  Hernando  de  Soto,  reached  the 
Mississippi  river,  but  this  cannot  be  deberimned  with  cerlaiDty. 
Father  Marquette  in  his  voyage  down  the  Mississippi  camped 
upon  the  western  border,  and  La  Salle  built  Fort  Prud'homme 
upon  the  Chickasaw  Blu0s,  probably  on  the  site  oi  Memphis, 
in  z68a,  but  it  was  abandoned,  then  rebuilt,  and  again  aban- 
doned. The  territory  was  included  in  the  English  grant  to  Sir 
Walter  Raleigh  in  1584  and  in  the  later  Stuart  grants,  incUiding- 
that  of  Carolina,  in  1663.  No  permanent  settlement,  however* 
was  made  until  1769,  though  wandering  expbrers  and  fur 
traders  visited  the  eastern  portion  much  earlier.  A  party  of 
Virginians  led  by  Dr  Thomas  Walker  (i7i^x794>t  in  1750' 
reached  and  named  the  Cumberland  river  and  mountains  in 
honour  of  the  royal  duke.  In  1756  or  1757,  Fort  Loudon, 
named  in  honour  of  John  Campbell,  earl  of  Loudon,  was  built 
on  the  Little  Tennessee  river,  about  30  m.  N.  of  the  .present  site 
of  Knoxville,  as  an  outpost  against  the  French,  who  were  now 
active  in  the  whole  Mississippi  Valley,  and  was  garrisoned  by 
n>yal  troops.  The  fort  was  captured,  however,  by  the  Cherokee 
Indians  in  1760,  and  both  thie  garriaoB  and  the  aeigbbottring 
aettlers  were  massacred. 

Eastern  Tennessee  «as  recognised  as  a  eotnmon  hunting 
ground  by  the  Checokees,  Creeks,  Miamb  and  other  Indian 
tribes,,  and  the  Iroquois  of  New  York  also  claimed  a  considerable 
portion  by  right  of  conquest.  In  1768  the  Iroquoia  ceded  what- 
ever claim  they  had  to  the  English,  and  in  1769  several  cabins 
were  built  along  the  Watauga  and  Holston  rivers  upon  what 
was  thooght  to  be  Virginiatt  soil.  A  settlement  near  the  present 
Rogersville  was  made  in  1771  and  in  the  next  year  another 
sprang  up  on  the  Nollicbucky.  :  After  the  failiue  of  the  Re> 
gulator  insurrection  in  North  Carolina  in  t77i»  hundreds  of  the 
Regulators  made  their  way  into  the  wilderness.  When  the 
settlements  were  found  to  be  within  the  limitaof  North  Carriina, 
that  colony  made  no  effort  to  aasert  jurbdiction  or  to  protect 
^  aetikrs  lron\  Indian  depiedationa.    ThcniMe  ki  ijqt  the- 


residenfa  0^  the  &st  two  settlements  met  in  general  convention 
to  establish  a  form  of  government  since  known  as  the  Watauga 
Assodation*  A  general  committee  of  thirteen  was  elected  to 
exercise  legislative  powen.  This  committee  elected  from  its 
members  a  committee  of  ^ve  in  whom  exeoitive  and  judicial 
powers  were  lodged.  The  amaiter  conunittce  elected  a  chair- 
num^  who  waa  also  chairman  of  the  committee  of  thirteen.  A 
sheriff,  an  attorney  and  a  clerk  were  elected,  and  regulation* 
for  recording  deeds  and  wills  were  made.  Courts  were  held, 
but  any  cox^Uct  of  jurisdiction  with  Virginia  or  North  Carolina 
was  avoided.  In  1775  the  settlement  on  the  NoUichucky  was 
forced  to  join  the  association,  and  in  the  same  year  the  land  was 
bought  from  the  Indians  in  the  hope  of  averting  war.  With 
the  approach  of  the  War  of  Independence,  the  dream  of  be- 
coming a  separate  colony  with  a  royal  governor  was  abandoned, 
and  on  petition  of  the  inhabitants  the  territory  was  annexed 
to  North  Carolina  in  1776  aa  the  Washington  District,  which 
in  1777  became  Washington  county,  with  the  Mississippi  river 
as  Uie  western  boundary.  The  population  increased  rapidly 
and  soon  several  new  counties  were  created. 

During  the  War  of  Independence  the  hardy  mountaineers' 
under  John  Sevier  and  Evan  Shelby  did  valiant  service  against 
both  the  royal  troops  and  the  Loyalists  in  South  Carolina, 
chiefly  as  partisan  rangers  under  Charles  McDowell  (i  743-1815). 
Major  Patrick  Ferguson  with  several  hundred  Loyalists  and  a 
small  body  of  regulars,  nuule  a  demonstration  against  the  western 
settlements,  but  at  King's  Mountain  in  South  Carolina  he  was 
completely  defeated  by  the  Americans,  among  whom  Colonel 
Sevier  and  the  troops  led  by  him  were  con^cuous  (see  KiNC'a 
Mountain). 

After  the  Wsdr  ofi  Independence  the  legislature  of  North 
Carolina  in  1784  offered  to  cede  her  western  territory  to  the 
general  government,  provided  the  cession  should  be  accepted 
within  two  years.  The  Watauga  settlers,  indignant  at  this 
transfer  without  their  consent,  and  fearing  to  be  left  without 
any  form  of  government  whatever,  called  a  convention  which 
met  at  Jonesborougfa  on  the  93rd  of  August  1784,  and  by  which 
delegates  to  another  convention  to  form  a  new  state  were  ap- 
pointed. Meanwhile  North  Carolina  repealed  the  act  of  cession 
and  created  the  western  counties  into  a  new  judicial  district. 
A  second  convention,  in  November,  broke  up  in  confusion 
without  accomplishing  anything;  but  a  thhrd  adopted  a  con- 
stitution, which  was  submitted  to  the  people,  and  ordered  the 
election  of  a  legislature.  Hiis  body  met  early  in  1785, 
elected  Sevier  governor  of  the  new  state  of  Franklin  (at  first 
Fcanklahd),  filled  a  number  of  offices,  and  passed  several  other 
acts  looking  to  separate  existence.  Four  new  counties  were 
created,  and  taxes  wene  le>ned.^  Later  in  the  year  another 
convention,  to  which  the  proposed  constitution  had  been  re- 
ferred, adopted  instead  the  constitution  of  North  Carolina  with 
a  few  trifling  changes,  and  William  Cocke  was  diosen  to  present 
to  Congress  a  memorial  requesting  recognition  as  a  state.  Con^ 
gress,  however,  ignored  the  request,  and  the  diplomacy  of  the 
Nortlk  Carolina  autiiorities  caused  a  reaction.  For  a  time  two 
sets  of  officials  daimed  recognition,  but  when  the  North  Carolina 
l^isUture  a  second  time  passed  an  act  of  oblivion  and  remitted 
the  taxes  unpaid  since  2784,  the  tide  was  turned.  No  successor 
to  Sevier  was  elected,  and  he  was  arrested  on  a  charge  of  treason, 
but  was  alkiwed  to  escape,  and  aoon  afterwards  was  again  ap- 
pointed brigpadier-general  of  militia. 

Meanwhile,  settlers  had  pushed  on  further  into  the  wilderness. 
On  the  X 7th  of  March  1775  Colonel  Richard  Henderson  and  his 
asBOchbtes  extinguished  the  Indian  title  to  an  immense  tract  of 
land  in  the  valleys  of  the  Cumberland,  the  Kentucky  and  the 
Ohio  rivers  (see  Kentucky).  In  1778,  James  Robertson 
(1743-1814),  a  native  of  Virginia,  who  had  been  prominent  in 
the  Watauga  settlement,  set  out  with  a  smaM  party  to  prepare 
the  way  for  permanent  occupation.    He  arrived  at  French 

*  On  account  of  the  scarcity  of  a  circulating  medium  more  than 
twenty  articles  were  valued  and  declared  legal  tender.  Among 
thtai  were  fox  skhis,  is.  6d.;  beaver  skint,  m.;  bacon,  6d.  the 
pound;  rye  whislcy,  ss.  6d.  the  gallon. 
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Lkk  (90  called  from  a  French  tmding  post  established  there) 
early  in  1779,  and  in  the  same  year  a  number  of  settlers  from 
Virginia  and  South  Carolina  arrived  Another  party  led  by 
John  Donelson  arrived  in  1780,  and  after  the  cbse  of  the  War 
of  Independence,  the  immigrants  came  in  a  steady  Mream.  A 
form  of  government  similar  to  the  Watauga  Association  was 
devised,  and  block<houses  were  built  for  defence  against  the 
Indians.  Robertson  was  sent  as  a  delegate  to  the  North 
Carolina  legislature  in  1783  and  through  his  bstnunentality 
the  settlements  became  Davidson  county.  Nashville,  which  had 
been  founded  as  Nashborough  in  1780^  became  the  county 
seat.  Finally,  in  1843,  it  became  the  sute  capital. 
Robertson,  the  dominant  figure  in  the  early  years,  struggled 
to  counteract  the  efforts  of  Spanish  hitriguers  among  the 
Indians,  and  when  diplomacy  failed  led  the  settlers  against  the 
Indian  towns. 

On  the  35th  of  February  1790  North  Carolina  again  ceded  the 
territory  to  the  general  government,  stipulating  that  all  the 
general  provisions  of  the  Ghrdinance  of  1787  should  ai^y  except 
that  forbidding  slavery.  Congress  accepted  the  cession  and, 
on  the  36lh  of  May  1790,  passed  an  act  for  the  government  of 
the  "Territory  south  of  the  River  Ohio."  William  Blount 
was  appointed  the  first  governor,  and  in  179a  Knozville  became 
the  seat  of  government.  The  chief  events  of  Blount's  adminis- 
tration were  the  a,  tests  with  the  Indians,  the  purchase  of  their 
lands,  and  the  struggle  against  Spanish  influencei  A  census 
ordered  by  the  Territorial  legislature  in  1795  showed  more  than 
60,000  free  inhabitants  (the  number  prescribed  before  the 
Territory  could  become  a  state),  and  accordingly  a  convention 
to  draft  a  state  constitution  met  in  Knoxville  on  the  xxth  of 
January  1796.  The  instrument,  which  closely  followed  the 
constitution  of  North  Carolina,  was  proclaimed  without  sub- 
mission to  popular  vote.  John  Sevier  was  elected  governor, 
and  William  Blount  and  William  Cocke  United  Sutes  senators. 
In  spite  of  the  opposition  of  the  Federalist  party,  whose  leaden 
foresaw  that  Tennessee  would  be  Republican,  it  was  admitted 
to  the  Union  as  the  sixteenth  state  on  the  xst  of  June  1796. 

With  the  rapid  increaisc  of  population,  the  dread  of  Indian 
and  Spaniard  declined.  Churches  and  schools  were  built,  and 
soon  many  of  the  comforts  and  some  of  the  luxuries  of  life  made 
their  appearance.  The  public  school  ^rstem  was  inaugurated 
in  1830,  but  not  until  1845  was  the  principle  of  taxation  for 
support  fully  recognized.  As  in  all  new  states,  the  question 
of  a  circulating  medium  was  acute  during  the  first  half  of  the 
19th  century,  and  state  banks  were  organLeed,  which  suspended 
specie  payments  in  times  of  financial  stringency.  The  Bank  of 
Tennessee,  organized  in  2838,  had  behind  it  the  credit  of  the 
state,  and  it  was  hoped  that  money  for  education  and  for  in- 
ternal improvements  might  be  secured  from  its  profits.  The 
management  became  a  question  of  party  politics,  and  during 
the  Civil  War  its  funds  were  used  to  advance  the  Confederate 
cause.  The  development  of  the  western  section  along  the 
Mississippi  was  rapid  after  the  beginning  of  the  century. 
Memphis,  founded  in  1819,  was  thought  as  late  as  1832  to  be  in 
Mississippi,  and  not  until  2837  was  the  southern  boundary, 
which  according  to  the  North  Carolina  cession  was  35**,  finally 
established.*  In  common  with  other  river  towns,  the  dis* 
orderly  element  in  Memphis  was  large,  and  the  gamUecs,  robbers 
and  horse  thieves  were  only  supprosed  by  load  vigilance  com- 
mittees. The  peculiar  topographical  conditbns  made  the  three 
sections  of  the  state  almost  separate  commonwealths,  and 
demand  for  better  means  of  communication  was  insistent. 

The  policy  of  state  aid  to  internal  improvements  fotmd  ad- 
vocates very  early  in  spite  of  the  Republican  affiliations  of  the 
state,  but  a  definite  programme  was  not  kid  out  until  1829, 
when  commissioners  for  internal  improvements  were  appointed 
and  an  expenditure  of  $150,000  was  authorized.  In  1835  the 
state  agreed  to  subscribe  one-third  to  the  capital  stodc  of  com- 
panies organized  to  lay  out  turnpikes,  railways,  &c.,  and  four 
years  later  the  proportion  became  one-half.    Though  these 

>  For  account  of  the  settlement  of  the  dispute  over  the  northern 
boundary,  see  KaNTUCKY. 


agreements  were  soon  repealed,  the  general  policy  was  con- 
tinued, and  in  x86x  more  than  $17,000,000  of  the  state  debt  was 
due  to  these  subscriptions,  from  which  there  was  little  return. 

Though  President  Andrew  Jackson  was  for  many  yeais 
practically  a  dictator  in  Tennessee  politics,  his  arbitrary  methods 
and  his  intolerance  of  any  sort  of  independence  on  iLe  part  of 
his  foUowera  led  to  a  revolt  in  1836,  when  the  electoral  vote  of 
the  state  was  given  to  Hugh  Lawson  White,  then  United  States 
senator  from  Tennessee,  who  had  been  <me  of  Jackson's  most 
devoted  adherents.  White's  followers  called  themselves  Anti- 
Van  Buren  Democrats,  but  the  proscription  which  they  suffered 
drove  most  of  them  into  the  Whig  party,  which  carried  the 
state  in  presidential  elections  until  1856,  when  the  vote  was  cast 
for  James  Buchanan,  the  Democratic  candidate.  Tlie  Whig 
party  was  so  strong  that  James  K.  Polk  (Democrat),  a  resident 
of  the  state,  lost  its  electoral  vote  in  X844.  With  the  disintegra- 
tion of  the  Whig  party,  the  state  again  bec^e  nominally 
Democratic,  though  Union  sentiment  was  strong,  particular^ 
in  East  Tennessee.  There  were  few  large  plantations  and  fewer 
slaves  in  that  moimtainous  region,  while  the  middle  and  western 
sections  were  more  in  harmony  with  the  sentiment  in  Mississippi 
and  Alabama.  In  1850  representatives  of  nine  Southern  states 
met  in  a  convention  at  Nashville  (q.v.)  to  consider  the  questions 
at  issue  between  the  North  and  the  South.  The  vote  of  the 
state  was  given  for  Bell  and  Everett  in  i860,  and  the  people 
as  a  whole  were  opposed  to  secession. 

The  proposition  to  call  a  convention  to  vote  on  the  questi(A 
of  secession  was  voted  down  on  the  9th  of  February  1861,  but 
after  President  Lincoln's  call  for  troops  the  legislature  sub- 
milted  the  question  of  secession  directly  to  the  people,  and 
meanwhile,  on  the  7th  of  May  x86i,  entered  into  a  *'  Military 
League"  with  the  Confederacy.  An  overwhelming  vote  was 
cast  on  the  8th  of  Jtme  in  favour  of  secession,  and  on  the  34th 
Governor  I.  G.  Harris  (1818-1897)  issued  a  proclamation  de- 
claring Tennessee  out  of  the  Union.  Andrew  Johnson,  then  a 
United  States  senator  from  Tennessee,  refused  to  resign  his 
seat,  and  was  supported  by  a  large  element  in  East  Tennessee. 
A  Union  convention,  including  representatives  from  all  the 
eastern  and  a  few  of  the  middle  counties,  met  on  the  17  th  of 
June  x86i  and  petitioned  Congress  to  be  admitted  as  a  separate 
state.  The  request  was  ignored,  but  the  section  was  strongly 
Unionist  in  sentiment  during  the  war,  and  has  since  been  strongly 
Republican. 

The  sUte  was,  next  to  Virginia,  thtf  chief  battleground  during 
the  Civil  War,  and  one  historian  has  counted  454  battles  and 
skirmbhes  which  took  place  within  its  borders.    In  February 
1862,  General  U.S.  Grant  and  Commodore  A.  H.  Foote  captured 
Fort  Henry  on  the  Teimessee  river,  and  Fort  Donelson  on  the 
Cumberland.    The  Confederate  h'ne  of  defence  was  broken  and 
(General  D.  C.  Buell  occupied  Nashville.    Grant  next  ascended 
the  Tennessee  river  to  Pittsbutg  Landing  with  the  intention 
of  capturing  the  Memphis  81  Charleston  railway,  and  on  the 
6th-7th  of  April  defeated  the  (Confederates  in  the  battle  of 
Shiloh.    The  capture  of  IsUind  No.  xo  in  the  Mississippi  on  the 
7th  of  April  opened  the  river  as  far  south  as  Memphis,  which 
was  captured  in  June.    On  the  3 xst  of  December  and  the  and 
of  January  General  William  S.  Rosecians  (Federal)  fought  with 
General  Braxton  Bragg  (Confederate)  the  bloody  but  indedsive 
battle  of  Stone  River  (Murfreesboro).    In  June  1863  Rosecrans 
forced  Bragg  to  evacuate  Chattanooga.    Bragg,  however,  turned 
upon  his  pursuer,  and  on  the  X9th  and  30th  of  September  one 
of  the  bloodiest  battles  of  the  war  was  fought  at  Chickamauga. 
General  Grant  now  assumed  command,  and  on  the  a4th  and 
35th  of  November  defeated  Bragg  at  Chattanooga,  thus  opening 
the  way  into  East  Tennessee.    There  General  A.  £.  Bumside 
at  first  met  with  success,. but  was  shut  up  in  Knoxville  by 
General  James  Longstreet,  who  was  not  able,    however,  to 
capture  the  city,  and  on  the  approach  of  General  W.  T.  Sher^ian 
retired  into  Virginia.    Almost  the  whole  state  was  now  held  by 
Federal  troops,  and  no  considerable   military  movement  oc- 
curred until  after  the  fall  of  Adanta  in  September  1864.    Then 
Gcnend  J.  B.  Hood  moved  into  Tcaneuec,  expecting  Sbenntii 
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nMmas  and  continued  Mb  much  to  the  sea.  Hood  fought 
with  General  John  M.  Schofidd  at  FtankUn,  and  on  the 
I5th-i6th  of  Dccembec  was  utteri^y  defeated  by  Thomas  at 
NaabTiUe,  the  Federals  thns  seoffing  inituaUy  ondaputed 
oontnl  of  the  state.^ 

After  the  occupation  of  the.  state  by  the  Fedenl  annies  in 
t86a  Andrew  Johnaon  was  appomted  military  govfxaot  by  the 
pnaident  (oonfinncd  March  $,  zMa),  and  held  the  office  until 
inaugurated  vioe-preaident  on  the  4th  of  March  1865.  Re- 
publican doctors  att^pted  to  cast  the  vote  of  the  state  in 
1864,  but  were  not  recognised  b^  Congress.  Tennessee  was 
the  lost  of  the  Confederate  states  to  be  readmitted  to  the 
Union  Quly  S4,  1866),  after  ratifying  the  ConstHutioii  of  the 
United  States  with  amendments,  dwiaring  the  ordinance  of 
secession  void,  voting  to  abolish  slavery,  and  declaring  the 
war  debt  void.  The  state  escaped  "  carpet  bag  "  government, 
but  the  native  whites  in  control  under  the  leadmhip  of  William 
G*  Brownlow  (iSos-zSy?)  confined  the  frandiise  to  those  who 
had  always  been  uncompromisingly  Union  in  sentiment  and 
conferred  suffrage  upon  the  negroes  (February  25,  1867).  The 
Kn  Kluz  Klan,  originating  in  1865  as  a  youthful  prank  at 
Fulaski,  Tennessee,  spread  over  the  state  and  the  entire  South, 
and  in  1869  nine  counties  in  the  middle  and  western  sections 
were  placed  under  martial  law.  At  the  dections  in  1869  the 
Republican  party  split  into  two  factions.  The  conservative 
candidate  was  dected  by  the  aid  of  the  Democrats,  who  also 
secured  a  majority  of  the  Ifgislature,  which  has  never  been  lost 
since  that  time.  The  constitution  was  revised  in  1870.  For  a 
considerable  time  after  the  war  the  state  seemed  to  make  little 
material  progress,  but  since- 1880  it  has  made  rapid  strides. 
The  principal  occurrences  have  been  the  final  compounding  of 
the  old  8ta.te  debt  at  fifty  cents  on  the  dollar  in  1882,  the  rapid 
growth  of  dties>  and  the  increased  importance  of  mining  and 
manufacturing. 
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GOVBEKOKS  OP  TBNMBSSSS 

John  Sevier  • 

Tmitory  South  of  tkt  Ohio 

William  Blount    ...... 

Stalo  tf  Tennenee.* 

John  Sevier,  Demqcratic-RepubUcan  » 
Archibald  Roane, 
John  Sevier, 
WilUe  Blount, 
JoMph  M'Minn, 
William  Candl, 
Sam  Houatoo,* 
WflXam  HaU  (ffctlug) 
WDIiam  Ckrroil,  Democfat 
Newton  Caaaon,  And-Jackaoo  1 
James  K.  Pblk,  Oemoctat  .... 
Jamea  C  Jonea,  Whig  .... 
Aaron  V.  Brown,  Democrat  •  •  • 
Neil  S.  Brown,  Whiff  .'     ;      •      , 

William  Ttaasdalei  Oemociat   .      . 
WOHaai  B.  Campbell,  Whig      .       .       • 
Andrewjtdiraon,  Democrat  «      » 

nham  G.  Hairittk*       „  •      •      • 

Andrew  Johnson,  Military .      .      •      . 

Interregnum,*  4di  Marelh'Sth  Apri 
William  G.  Brownlow,  Republican 
De  Witt  C  Senter,  Conservative  Republican 
John  C.  Btrpwa,  Democrat . 
James  D.  Porter,      „        , 
Albert  Sb  Marks.      ,,         • 
Alvin  Hawkins,  Republican 
William  B.  Bate,  I>emocrat 


.«»  1789-1788 
.  '  179(^1796 


.  1796-1801 

.  1801-1803 

•  1B09-1809 
.  1609-1815 
.  1815-1831 

•  i8as-i827 
.  I8a7-i8s9 

•  i8a9 

•  1839-1835 
.  1835-1839 

A  1839-1841 

.  1841-1845 

..  ia45r-l847 

•  1847-1849 

•  1849-1891 
;  1891-1893 

.  1853-1857 

•  1857-1869 
.  'I86s-i86i5 

1865. 

.  1865-1869 

.  1869-1871 

.  1871-1875 

.  1875-1879 

:  1879-1881 

.  1881-1883 

.  1883-1887 


>The  state  furnished  115,000  sddieti  to  the  Confederate  and 
31,000  to  the'  Union  Army 

*  The  Constitutions  of  1796,' 1834  and  1870  all  provided  that  the 
Mveraor  shall  not  serve  mote  than  sis  years  in  soccesaioo. 

«Re«gned. 

*  Forced  to  leave  capital  by  Invaaon  of  Federal  troops. 

*  Andrew  Johnson,  the  governor,  was  inaugurated  as  Vice* 
rrcsMen^  March  4, 186&  thereby  vacating  the  oflkck 


Rdbart  L.  Taylor,         „ 
John  P.  Bwrhanan,       „  ; 

Peter  Turney,  „ 

Robert  L.  Taylor,         ,,  ! 

Benton  McMilhn*        ^  • 

James  B.  Frazier,*         ,,  « 

John  L  Cc^  „  I 

Malcolm  R.  Pattenon,  „ 
B.  W.  Hooper,  Republicaa 

BnuociAraT.— For  a  general  physical  descr^>t!6n  of  the  state 
e  the  lUports  qf  tkt  Ttniussee  Geolo^cal  Stuvey  (Nashville,  1840) 
and  £.  C.  Hewett,  Ceografky  of  Tenntssee  (no  place,  1878).  On 
administration  see  L.  S.  Merriam,  Higher  Bducation  m  Tennesut, 
in  Cisenian  of  Infatmation  of  the  Uaimd  States  Buieau  of  Educa- 
tion, Na  5  (Washington,  itea),  and  J.  W.  CaUweU.  Shtd$4s  m  Uio 
CoHshm90ial  Ststory  tf  Tmnessa  (Gndanatl.  1895;  new  ed.. 

Incre  Is  no  satisfactoiy  cbmijeCe  Ustorr  of  the  states  The  best 
la  lames  Phelan's  Huiory  Pf  TVwwwjsg  (Borton,  1888).  For  the 
csriy  period  see  John  Haywood,  Cml  aiU  P0MUOI  HUlory  (Knox- 
vflle.  1823,  repnnted  Nashville,  1891):  J.  G.  M.  Ramsey.  Annals 
(Charleston,  i8m):  A.  W.  Putnam,  Htslory  cf  UiidU  Tennessee,  or 
U$e  and  Times  ^Genera!  Jomet  Robertson  (Nashville.  1859) ;  Theodore 
Roosevelt,  Wintrinf  of  th»  WeU  (New  York,  1889-1896);  John 
Cair.  BaHy  Timoim  Middh  Tommm  (Nasbvilkr^T):    Fof  the 


I8^tg9l 
18910189s 

1897-1899 
1899-1908 
1909-1905 
1905-1907 
1907-1911 
1911- 


more  recent  period  see  O.  P.  Temple,  East  Tennessee  and  the  CwU 
War  (Cncinnati.  i899)LJames  W.  Fertig,  Jfeeession  and  Rtcon- 
stmUion  of  Thmessee  (Chicago,  1898);  and  the  Report  of  Joml' 
Commiliu  on  RoconstrucHon  {US,  Pub.  Dora.,  Wash.,  1866). 

'TENHESSKB  RIVSB,  the  largest  tributary  of  the  Ohio  river, 
tJ-S.A.  It  is  formed  by  the  confluence  of  the  Hobton  and  the 
French  Broad  rivers  4-5  m.  above  Knorville,  Tennessee,  flows 
S.S.W.  to  Chattanooga,  there  turns  W.  through  the  Cumberland 
Plateau  and  into  the  N.E.  comer  of  Alabama,  continues  W. 
across  the  northern  part  of  Alabama,  turns  N.  on  the  boundary 
between  Alabama  and  Mississippi,  and  continuing  N.  acrosa 
Tennessee  and  Kentucky  unites  with  the  Ohio  at  Paducah. 
Its  principal  tributaries  rise  in  the  Appalachian  Mountains: 
the  Holston  and  the  Clinch  on  the  mountain  slopes  that  flank 
the  Appalachian  Valley  in  western  Virginia;  and  the  French 
Broad,  the  Little  Tennessee,  and  the  Hiwassee  in  the  mountains 
of  western  North  Carolina.  The  'Tennessee  Itadf  is  659  ml 
long,  and  with  the  Holston  and  the  North  Fork  of  the  Holston 
forms  a  channel  about  900  m.  long.  Its  drainage  basin 
covers  about  44iO0o  sq.  m.,  and  its  low  water  discharge  at 
Paducah  is  10,000  cu.  ft.  per  second.  Its  average  fall  is  o<7q  ft. 
per  mile:  0-956  ft  from  Knoxville  to  Chattanooga;  i'i9  ft. 
from  Chattanooga  to  Florence,  Alabama;  and  0-39  ft  from 
Florence  to  its  mouth.  The  banks  are  everywhere  easily 
accessible  except  at  Knoxville  and  Chattanooga,  where,  for 
short 'distances,  high  elevations  rise  precipitously  from  the 
water;  and  as  the  banks  are  mostly  of  day  or  rock  the  diannel 
Is  permanent  and  the  river  is  unusually  free  £rom  silt 

The  Tennessee  is  navigable  by  steamboats  throughout  its  entire 
course  of  6m  m.  for  several  months  of  the  year;  its  tributaries 
have  a  ncany  eoual  navigable  mileage,  and  the  main  river  and  ita 
tributaries  together  have  a  navigable  mileage  for  rafts  and  flat- 
boats  of  3400  m.  ,  At  low  water  there  are  three  obetractions  to 
steamboat  navigation  in  the  main  stream:  the  Colbert  and  Bee 
Tree  shoals,  last  below  Florence;  the  Muscle  shoals  just  above 
Florence;  and  Hales  Bar,  33  m.  below  Chattanooga.  The  state 
of  Alabama,  aided  by  the  Federal  government,  constracted  a  lock 
canal,  affording  a  depth  of  s  ft.,  around  the  Muscle  shoals  in  1831- 
1836,  but  because  of  the  obstructions  above  and  bdow  the  canal 
was  little  used  and  was  soon  abandoned.  The  Federal  government, 
beginning  in  1868,  completed  the  reconstruction  of  the  Muscle 
Shoals  C^nal  in  two  diviaons  (one  3*5  m.  Ions  with  two  locks,  the 
other  14*5  as.  feng  with  nine  locla^  and  booi  providing  a  depth 
of  5  ft-)  in  1890b  began  in  1893  the  cooatnictioB  of  a  canal,  about 
8  m.  long  and  with  one  lock,  around  Colbert  and  Bee  Tree  shoaK 
and  in  1904  authorized  the  construction  wHh  private  capital  of  a 
lock  and  dam  at  Hales  Bar  to  provide  a  chanaiel  6  ft.  deep  at  low 
water  between  it  and  Chattanooga,  the  water  power  to  be  used  fagr 
the  persons  furnishing  the  capital.  In  1905  a  committee  of  the 
United  States  Senate  recommended  that  fnture  improvements  of 
the  river  be  made  with  a  view  of  obtaining  ultimatdy  a  channel 
having  a  minimum  depth  of  is  ft.  at  kvw  water;  and  in  1907  Coo^ 
gress  adopted  a  project  for  decneaing  to  s  f ^  at  tow  water  the 
channel  (145  m.  long)  between  Hales  Bar  and  the  Musele  .Sboals 
Canal.    In  1908  the  commeree  carried  on  the  Tennessee  beti 

*  Resigned  to  enter  the  U.SL  Senatfei 


TENNIEL— TBNNIS 


V^^'t 


ab  UBOBDted  te  JStfl"<  ton,  vilmd  at 

*i  .cbkAy  ui  gwnl  BMmliiridiWj  finn 

iCtDD,  tln^wr  pfviiicn  "ud  cnia  in  the 


DobHtteOva  WvPan  Henry  mMKted  by  dw  ConMnua 

on  IbeTwii rim,  in  Tmmn  Iwt  below  the  IteKucky 

■tate  1iDe»  aid  m  the  6tli  ttf  Fdmiuy  l|63  waa  captured  by  Cdcd. 
A.  H.  Footei  For  DoaeUoB  m  the  Cumbcrlaod,  ■eml  milei  cmmi. 
vat  captured  co  tlie  [6th  by  Geoeni]  U.  S-  Cnnt,  and  Ibe  two 
riven  were  thua  apavd  [or  tha  idvaocc  of  the  Fedcnli  far  into 
Codfederata  territory. 

TEHinni,  tU  JOHX  (ig»-  ),  Es^iili  bnmoreoi  md 
ntMcal  vtiU— apediUy  Identified  vCtJi  PunJt-^mt  botD  In 
London  in  iSao-  He  educated  hfmielf  for  hi*  carter,  and 
althoucb  be  became  a  pmbationai,  and  then  a  ttitdcnt,  of  the 
Roya)  Academy,  he  eooD  left  tha  (chools,  when  at  that  time 
thna  waa  tittle  teaching.  In  1S36  be  aent  bla  fint  picture  10 
tbe  exhibition  o[  tlie  Society  ol  Brillih  Artku,  and  in  1845 
contrihuled  a  16-Ft.  cartoon,  "  An  AUe^oiy  of  Jualice,"  to  the 
QHupetition,  held  in  that  year,  of  deaigni  for  tlie  mural  decora^ 
tion  of  the  new  Palace  o(  WoCDdnaiet.  for  tbli  be  lecelved  a 
£ioa  ptemhim  and  1  commlisiaD  to  paint  a  frtaco  in  tbe  Upper 
WiIIIn(Hall(or"HaUof  Poeu"]  Intbe'HoUKof  Lords.  In 
ilrile  of  hi>  UndeniT  towaida  "  hifh  an,"  be  wu  almJly  known 
and  ipprndited  ai  a  humoilit,  and  hii  eaily  mmpanioiuldp 
with  Ciiula  Keene  foatercd  and  dev^oped  hi*  talent  loi 
acbolatly  caricature.  At  Chriitmai  time  iSjo  he  waa  invited 
by  Mark  Lemon  to  M  tbe  position  of  joint  caitoooiit  (with 
John  Leech)  on  PwkIi,  from  which  Ricbaid  Doyle,  ofendcd 
by  tbs  altitude  adivled  by  tbe  paper  loirards  tbe  Papal  ice  at 
the  time  of  tbe  •o-cilled  "  isgraiioo,"  had  auddenly  reaigncd. 
On  tbe  itrtngth  of  Ms  mnatkable  Uluatiationi  to  Aesop'i 
Fables,  in  wUch  aitiailc  pover,  bumout  of  observation,  and 
kiMvledge  oI  animal  Hie  were  equally  apparent,  Tennid  was 
idected.  on  Douglai  Jerrold'a  initiative,  to  £11  tlie  breach,  and 
be  contributed  bis  fint  drawing  in  tfie  initial  letter  appearing 
on  p.  314,  vol.  aix.  tHi  fint  "  cartoon  "  waa  "  Lord  jack  the 
Ciant  Killer":  it  ihowed  Lord  John  RuucU,  whose  letter  on 
the  "  aggression-"  bad  recently  been  published,  valiantly  aasail. 
ing  with  the  sword  of  truth  and  liberty  Cardinal  Wiseman 
aimed  with  a  croacr.  In  iSji  we  find  Tennicl'a  fint  supeib 
Ikn,  and  hii  first  obituary  cartoon.  Gradually  he  took  over 
altogether  the  we^y  drawing  o(  the  poUlicat  "  big  cut," 
■hicb  John  Leecb  i*u  happy  to  leaign  into  bla  hauls  in  order 
to  restrict  himself  to  his  pictures  of  life  and  character.  Leech's 
work  consisted  for  the  most  part  of  farce;  Tenniel's  was  high 
comedy,  and  not  infteciuenLly  trsgcdyi  and  the  freedom  of 
the  humorist  btigblened  tbe  severer  beauties  of  tbe  satirist. 
When  Leech  died  his  friend  continued  bis  work  alone,  and 
except  bt  1M4,.  1M8,  and  1875-6-7-8,  during  diort  ipdls  ol 
illness  or  boliday,  he  did  not  miss  a  single  week.  .About  130a 
cartoom,  iDDuraeiable  minor  drawings,  doublfr^sge  cartoons  lor 
/WucVf  Almanac  and  other  spedal  nnraben,  and  ajo  dolgDS 
for  fnJ«*'j/'oc*a(.J«*t,  comprise  the  sum  of  Sir  JohnTenniel's 
work  ior  the  periodical  in  tbe  service  of  which  he  spent  the 
■realei  portion  of  his  life.  When  TeimicI  retired  from  the 
service  of  Pmuk  in  January  ipoi  he  mxlved  tbe  honour  of  a 
farnrell  banquet  (nib  June),  at  wbidi  Mr  A,  J.  Balfour,  then 
leader  of  the  House  of  Commons,  presided,  and  was  supported 
by  distinguished  representatives  of  sll  that  was  best  in  English 
life.  On  that  occaaioa  Ur  Balfour'a  description  of  Teoniel  at 
"  ■  great  artist  and  a  great  geotlemao  "  ma  apjllatided  by  the 
press  of  the  whole  country. 

The  malBqiiallty  o(  Sir  John  Twiiiel'B  vork  Isaccuney  of  dnwbig, 
precMon  of  teocb.  vrvfc  and  dinitv  of  mnceocian.  aBd—ao  far  ■■ 

(be  poli^  w. 

of  nobHily  Is  iwdy  (bient.     , 

Ms  ideal  SgHTra  notll  the  biBuSKe,  perhap*, 
*«l:— that  GiTWBn  mtniier  wWci  waa  tha.„„,__  v.  .»_,  - 
our  BnerdimiightimM  upon  wood  ac  the  itiWdlecf  the  l«he«ii«nry. 
Bat  TennM's  WHk  U  alny*  original,  mrofad  and  Iresh:    and 

it  never  >u««l^  what  is  the  fact,  that  the    -■  -'      -  '-  '-  " 

■ulodvely  from  0KIDM7,  sod  nevcr^fiHn  1! 


.     The  biesty  ud  naaittgiiti 


■mioHd  thatTssuM^awis  fcifBtabwuMiaa  has  bM*  (wriUUd.' 

and  hia  knowledge  ac«nuuJtBdi  bunlLy  ihrouoh  a  isnila.en 
tbe  other  having  been  lost  gurii^  a  lencbg  bout  ui  lUs  yowu  It 
was  In  rcccgnitJOB  not  only  of  his  abttiry  am  an  artitl  Id  ^^^"^  -"^ 
wUts,  but  of  Us  senwe  In  Musing  gOnd  hunHHir  and 
Into  oae  {)haae  of  poGtieal  Hfft  that  a  kaiahtbood  wai 
upon  him  on  Mr  Gladstone^  reconmendaLiao  in  lA^ 


Itfa.' 


t«93.  Without 
^  _  Teuitl  adopt-' 
:  ftb^  procUvliiet  wu. 
The   paUtieal   history 

af  lbs  wskl,  itf  half  • 

ilal's  anekly  cartooo^  which  »i 


century  appears  la  Sk  Joha  Tsnnlal  a  anekly  cartooo^  which  an 
dignified  by  a  number  of  types  mvented  by  tbe  artist,  the  claiuc 
beauty  of  which  may  be  looked  for  In  vain  in  Idndred  work  by  any 
previous  eanoonisl.  (I^ke.  for  enample.  Sir  John's  fameut 
fxmit  of  "  Drop|>hig  tbe  PBot,"  which  anieared  in  Piaik  ea 
soch  Match  1S90.  icviB.  iso-Si.)  Public  eiibibitkas  of  Sir  Joha 
Tennlel't  work  were  held  hi  169$  and  in  looa.  Sir  John  Tenniel 
li  also  the  author  of  one  of  the  mouica,  "  Leonardo  da  Vinci,"  In 
the  South  Covit  la  the  Vkioria  and  Albert  Mmeui^  while  b& 
highly  sdpi4ed  waterealour  drawinp  appeared  [run  limttotim* 
In  tbe  ealuhirioaa  of  ibe  Reyal  lanimte  of  Psjinteis  in  Water 


Rookh  "  is  perhaps  tbe  finest  of  all  hia  work  in  point  ol  CO 
[eCncment,  power  and  tedinkAl  Dccalience. 

ii""  ?.', 

Id 
S: 


lt(lS46):  Ci),*™/.jFii6fci,  too  draning.  (1848)1 

,  Ctm  I.ii0)\  (S)  Shirlry  BrDolc!!  Tkl  Ccrlicn  RmkI 
Dd  {6)  Tht  ^Smt  Cord  (lUlf;  (7)  Moore's  Leila  A»H.  «a 
■-"■-'     mLttitCinoil'tAlia'iAiltnliiraima'imil^ 

,  fkt  Uirav  st  Uh,  lUiT,   (10)  CdroU's  liriwih 

—  iw^liui  (1S70):    andthefQllowingincDlkibararian;    (llj 

Pi  CSnfKo/rdru  (1857);  It2)  Pocb a! iht  NvmetnA  Ctytirn 

(1  (13)  Poe's  Works  (I8j7):    (14)  Rimi  AWatima  (lS«'- 

(;^,^...jlnioadaky  Fenndl^i^  Syck^eH  plMi^  |i%3)l    (lb)  T 


°lB."yC=r; 


s  Wul.  the  f 


.    H*  also  contiibutej 


TEHHIS  ^metimes  called  roysl  leiuiia,  and,  in  America, 
court  tennis),  one  of  Ltae  oldest  of  ball-games,  and  one  of  the 
most  difficult  to  leariL  It  is  now  played  in  a  walled  and  roofed 
court,  110  ft.  by  ]8  ft.  S  in.,  the  floor,  however,  measuring  but 
46  (t.  byji  ft.S  in.,  the  diStcencc  UiBS  tbe  width  of  a  roofed 
corridor,  tbe  "  penthouse,"  which  runs  slosg  tbe  two  ead  avDs 
and  one  of  the  side  walk.  Actosa  the  middle  of  the  court  a 
net  is  stretched,  and  tbe  first  object  of  tbe  game  il  to  itillte  tbe 
ball  over  Ibis  with  a  bat  or  racquet.  The  net  la  j  It.  bigh  at 
the  ends,  1  It.  6  in.  at  Ibe  middle,  and  divides  the  Boor  into  two 
equal  pant,  the  "  service  "  aide  and  ibe  "  haiard  "  side.  Tie 
floor  and  inllt  m  nude  ol  cement  mod  should  be  imootb  btit 
not  polEshed.       - 

The  court  it  Uahted  from  tbe  roof  and  sides.  Tbe  heiriit  d  the 
court  10  tke  lie-bnia  it  JO  ft.,  the  height  of  the  play-lB>e,  above 
which  Ibe  ban  mutt  not  go,  iBIt,  at  tbe  sides  and  li  ft.  at  (hecnds. 
The  nor  of  tbi  pHithaute.  which  it  nade  of  wood,  ttoeca  doWBVardt 
tovBids  tbe  cnurt.  the  loww  adoa  b*iaC7  f t.  l)  in.  Inm  tha  Boor. 
tbe  uppiT  10  ft.  7  in.,  the  .width  7  (t.   The  iUuttlstioBt  abow  that 


when  pnviiiaii  it  made  for  spoctators,  wb 

It  it  SI  ft.  a  fai,  in  width;   tbe  uner  cdg. .. .  ._ 

Boar,  ilw  lam-  (dge  3  iL  a  D.  Tbe  opc(^  of  the  dedana  it  4  ft. 
6in.ri«nibenisinwall, jft.Gb.fnmibcotheraidewalL  Looking 
Imm  Che  dixltni  (ij;  from.the  service  tide),  tbe  rigM-h»d  or  main 
wall  baa  one  prcuUarity,  the  "  tambour."  aalopisg  buttiett  tolorrn 
which  lire  wait  it  built  inward,  nducjjig  the  brudlh  of  that  part 
of  the  court  to  30  fL  2  in.     In  ibe  nBhl-band  corucT  of  the  baiard 

lined  with  wood,  i  ft.  1  in.  wuBre;  and  on  this  n'aU  Li  pajnted  a 
coniinuuioo  of  the  "  pus-lice."  The  left.baod  wall,  along  which 
runs  the  pem.houae.  It  nor  continuous,  being  broken  by  a  long  apeo< 
ing  l»iw(^en  the  floor  and  the  petilhousc  dmilar  to  ihc  dedans,  and  at 
the  tanie  hdcbi  from  the  ground.  The  low  walls  under  this  opening 
and  the  dedans  aie  callrd  the  "  bnlteriErg."  TTieie  is  no  wtU  in 
front  of  the  "intrkei't  boi."  itiroush  which  the  coutt  U  BOttnd 
on  either  ade  of  ihe  net -pose.  ThiB^o^»  opening  m  the  Wt-hand 
wall  is  divided  into  "  gaUariet  "  and  "  doors."  ine  loiter  titusied 
when  the  entninccs  10  the  court  ilsed  tO  be  in  early  tinres.    Tj» 

of  Ibe  galleries  £ing  count^  from  the  mn  Service  .ido^lsst  gsleiy. 
gfLiin.:  second  gallery.  9  (t,  6  in.;  door,  jft.eic.i  first  pill*ry, 
ifl.Sin.r  m«rlat'iboxorl>oc-Dpeniiig,7fi.  lOio-i  haard^tide— 
SrstgaDery,  sit.  gin-!  doot.j  ft.  (ib.;  second  gallery. )  ft  6  ».i 


udki^^ie  parlicd  by  "  poaa  "  vkida  aba  m 
ordinate.  Wc  oUeriea,  dBbH  ud  giiHc 
'•afOBn^";  tkm  irf  tbaae — Ike  griUe,  de 
flUBy^^wii  "  viviiaf-ill  cpcnhLgi  ";  loril  h  b: 
bttB  aie  at  tboBf  the  ■triker  icohb  a  point.  Ir 
ODUTti  ver*  oUicr  "  winodirdpcningB.'  J'bu  (tk 
beard  » f I.  )v  I  tl.  in  ihe  lidl'hiDd  nuns  ii<  tke 


gn  tlK  umlb.  On  the  hurd  ode  ii  Ihe  "  hiU 
*'ni«>4ir»"  aid  the  " itniw-Ei[K."  Hic  fartt 
sbia  DiwpkycrilnsihaMkFr  tin  adds  of  "lull 
■Aa.  "  Soiri^  ud  HuaUapfinf  ").   The  »B-Li 

— '\^  TbgnWMgleiK  '   ■     ■■       ■ 


ne  belnf  iiMd  Hutpt  to  keq>  the  oulilde  byvr 


Fnm  Ike  Hoard  ^de. 

TcoDw-oiun  U  Cnbhett  PnHi.  Subo, 
Iflplue,  aiu)  are  rovcrtd  with  vhHeMehcni  cloth.  The  Amtrian 
baOt,  made  of  kiycre  ol  cotton  nnd  dotb  eltemuily.  are  toinewbat 
lighnr  and  slouu  than  Ihe  Englinh.    A  m  d(  balli  onuini  o[  hi 

liaiu  ai  to  IJEP  or  WFljht.  Tkn  h«d  l>  Kiiiewhit  prar-itwpcd,  but 
htccatnlivtlovKPtcoTTfapand  wirblhcccntre'liaaDf  the  bandit, 
u  it  ii  corvad  upmrdt  to  (acllitaK  the  urolcc  wh»  tba  ball  ia 
Uken  doK  to  the  floor.  The  carKot  racqiicti  were  eining  diagonally. 

•U  adopted,  then  lollotted  knotting  it  Ihe  ix^nu  of  inleneclion; 
bn  iw«  Iba  koDlliag  hai  diuppeaRd.  The  nama  fu^mi  (or  nclw) 
Qipaan  in  French  aa  nifuMt  and  in  Italkn  u  rnaukcUo.  It  ia 
vicioiuiy  dcnvcd  intra  Latin  relinlata  (netted),  Dutch  raclm  (to 
Dmch).  [a»rLarinrdck](piLiniof  thehandorwTisi).or  the  ATabian 
tiM  (patm  of  the  hand):  jn-fsveut  of  the  two  last  dcrivntioni  ii 
Ibe  fact 'that  tennieia  a  developmen  of  a  bbthc  ofiginaiiy  placed 
with  Ibe  hand,  pntacnd  by  a  Icalhtr  gkno,  and  later  on  atriniii 
vcie  ilrelched  ^olin-La^hiOi  acri^n  the  palm,  to  jpve  more  power 
to  the  »roki!.  Then  followed  a  unodcn  bit  (MUir),  and  then  a 
thott'handttd  raeqirel,  ruhn  itrunK  or  ctnrrTd  with  parchment, 
and  finally  ibe  modsn  impkmcpt- 

rwJNiHl  IVrnu.—SDU  of  then  Iiave  already  b«n  explained, 
but  the  following  may  be  added.  "  Biiqiie":  the  .priv:icEe,  givca 
as  a  form  of  odda,  of  KorioB  a  stroVe  during  any  pan  of  the  game, 
except  BfierihedeliVTiyof^jeivke  "or  altera '■fault."  "Boan"-: 
to  bit  the  bell  onto  thr  aide  wall  lint  "Cut  ":  to  iirihe  the  ball 
10  Ihe  b«ir,  courw  . 
dunng  backward 
n  baiiards),  which 
rwi«  '■:  atulogoui 

..„ ball  at  the  moueitt 

of  hnpact,  ad  la  to  raake  It  rotate  udewaVL  A  ball  ao  ■truck  with 
•  lnK^band  welt  Viont  inwinJa  towanja  the  «lhu  player  e9  tba 


DoriKi  ordinarily  of  four  wbmuig'  icrohcn.  iMd  hf  the  mariter 
a  "Fifteen."  "^Thirty,"  "  Forty,"  "Gmo":  H  tba  ecsn  ii 
■oTty-all."  Ihe  naarkei  calla  "  Deuce,"  lod  two  itKikaa  have  to  ha 
•nn  .n  .,.r~.^oii  by  one  of  the  playera.    Vfbta  one  haa  woo  a 


.trokehit 

the  rame;  if  he 

the  player  lAo 

fint.  In  bandicappuf  the 
also  be  given  in  addition  to 
(I)  hai^fifteen,  or  one  pcir 

gane;  (4)  hall-lbirty,  or  0 

pme:  (fi)  half-forty,  or  tw 


■ccliaae  i>  called 


::  ts!  tl 


"  tSe'gilerof^dSi  ha'Xj 
ilde  and  end  pentboiiBei 


:  ao  that  the  ball  hits  both  th 
le  court,  "  (he  ^ver  of  the  oddt  ^«..^_,  ^^ 
lo  ODE  bde  of  the  court  afl  divided  by  the 
;  played  into  the  other  half  counting  to 
po  walli,"  the  giver  of  oddi  cxjnfinini  h..  .    ,    .  .., 
10  the  6»r:  "  bar  the  apcniiig>."_  Ihe  ^ver  of  odd>  lour 


a  "S'e'  ba 


Kd  10  Ihe  giver  of  od^ 
"  aide  waUa,"  the  giver 

-„c,j. 


_. ,  _  ,. if  he  playt  the  ball  on  to  any  ude  , 

end  penthauH  beinc  open  to  hini,  and  the  dedani  and  tliUe.  m 
the^F  "  cramped  "  odda  the  rules  do  not  apply  U  the  balTioa  out 
of  limits  after  the  second  bound* 

Till  Gam  and  Eintt  en  Play.— Tit  pityat  dsdde  who  ahall 
KTve  by  ^namng  a  mctiiiet  on  it)  bead.  On*  qdn  md  Ib> 
other  nils  "  nugh  "  oi  "  smooth,"  tbe  "  lou^  "  ride  of  t)ii 
head  oI  the  fuqiwt  HMwinf  tbe  tjwta  «C  tpne  ol  the  lowa^ 
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Strings.  The  winner  takes  the  service  side,  seiyice  being  an 
advantage.  He  serves  from  any  part  of  the  court,  and  in  any 
way  he  thinks  best,  and  the  ball  must  go^ver  the  net,  strike 
the  side  ixnthoiise,  and  fall  into  the  service-court  (see  "  Fault  " 
and  '*  Pass  ").  Ws  opponent  ("  striker-out ")  tries  to  return 
the  ball  over  the  net  bsfore  it  has  touched  the  ground  a  second 
time;  he  may  volley  or  half^volley  it.  For  a  stroke  to  be 
**  good  "  it  must  be  made  before  the  second  bound  of  the  ball, 
and  the  ball  must  go  over  the  net  (even  if  it  touches  it),  and 
must  not  strike  the  wall  above  the  pLay-Une,  nor  touch  the  roof 
or  rafters.  The  first  point  to  be  attained  is  to  be  sure  of  getting 
the  ball  over  the  net,  the  next  to  do  so  in  such  a  way  as  to 
defeat  the  opposing  player's  attempt  to  make  a  ''good"  stroke 
in  return. 

It  often  happens  that  a  player,  either  intentionally  or  from 
inability,  does  not  take  or  touch  a  ball  returned  to  him  over 
the  net.  In  this  event,  chiefly  on  the  service  side,  a  "  chase  '* 
(in  Italian  caccia,  in  French  chasse)  is  made,  the  goodness  or  the 
badness  of  which  depends  upon  the  spot  on  the  floor  which  the 
ball  touches  next  after  its  first  bound.  The  nearer  this  spot 
is  to  the  end  wall  the  better  the  chase.  The  chase  lines  are 
numbered,  being  one  yard  apart,  the  shorter  lines  representing 
the  half-distance.  The  chases  are  noted  and  called  by  the 
marker.  Thus  if  a  ball  fell  on  the  line  marked  4,  he  would  call 
**  chase  four  ";  if  between  4  and  3,  he  would  call  "  Better  than 
four  "  if  it  fell  nearer  to  4  than  the  short  line,  and  "  Worse  than 
three  "  if  it  fell  on  the  short  line  or  between  the  short  line  and 
3;  for  if  the  ball  faO  on  a  line  the  striker  is  credited  with  the. 
better  stroke.  Strokes  into  the  galleries  and  doors,  with  the 
exception  of  the  winning  gallery  (last  gallery,  hazard  side) 
count  as  chases.  The  making,  or,  in  technical  language,  the 
"laying  down"  of  a  chase  does  not  immediately  affect  the 
score:  it  has  to  be  won  first,  i.e.  the  other  player  tries  to  make 
a  better  chase;  if  he  fails,  the  original  maker  wins.  For  this 
purpose  after  two  chases  have  been  laid  down  (or  one,  if  either 
player's  score  is  at  m>)  the  players  change  sides,  e.g.  if  X  has 
been  serving  and  Y  nas  laid  down  two  chases,  Y  becomes  the 
server  and  tries  to  defend  them,  X  to  win  them  by  making  the 
ball  fall  nearer  to  the  back  wall  after  its  first  bound  than  V  did. 
Either  player  wins  the  chase  if  he  **  finds  "  (t.e.  hits  the  ball 
into)  one  of  the  winning  openings,  or  if  his  opponent  fails  to 
make  a  good  return.  The  winner  of  the  chase  scores  .a  point. 
The  chases  are  played  off  in  the  order  in  which  they  are  made. 
Should  X  in  trying  to  win  a  chase  make  the  sanae  chase  as 
Y  originally  laid  down,  the  chase  is  off  and  neither  side  scores. 
In  France  the  chase  is  played  again.  The  "  rest "  goes  on  tiH 
one  of  the  phtyers  fails  to  make  a  good  return,  or  ddiberatcly 
leaves  the  ball  alone  in  order  that  his  opponent  may  lay  down 
a  chase  (a  procedure  to  be  followed  at  the  discretion  of  a  player 
in  whose  judgment  the  chase  will  be  a  bad  one),  or  lose  a  chase 
already  laid  down  and  in  the  course  of  being  played  off.  Either 
player  can  score,  there  being  no  "  hand-in  "  or  "  hand-out " 
as  at  racquets.'  A  point  is  scored  by  that  player  whose  opponent 
faib  to  make  a  good  return  stroke  in  a  rest,  or  who  strikes  the 
ban  into  a  winning  opening,  or  wins  a  chase,  or  to  whom  two 
faults  are  served  in  succession.  A  player  loses  a  stroke  who 
strikes  the  ball  twice,  oc  allows  it  to  touch  himself  or  his  clothes. 

^  "  He  who  would  excel  as  a  tennis-player  must  learn  to  serve,** 
18  the  dictum  of  an  amateur  champion,  but  the  necessary  variations, 
the  difference  between  the  **  railroad  '*  and  the  "  giraffe,"  Ac,  can 
onljr  be  explained  by  an  experienced  player  and  in  the  court. 
Variety  is  ail-imix>rtant,  as  is  the  knowledge  of  what  sort  of  service 
b  most  valuable  in  defending  a  particular  chase.  AH  service  should 
be  heavily  "  cut."  For  the  winning  of  hazard-side  chases,  indeed 
for  vXi  purposes,  the  "  nick  "  service  is  useful,  the  endeavour  being 
to  make  the  service  drop  at  the  nick  of  the  grille-wall  and  the 
floor.  In  atterajpting  this  service  it  should  be  remembered  that 
It  IS  better  for  the  ball  to  hit  the  floor  first  than  the  wall,  as  this 
allows  the  cut  to  act.  It  is  wise  to  cultivate  one  sort  of  service 
to  perfection,  if  possible,  with  a  reserve  of  others  to  suit  the  occa- 
sion. Again,  the  tennis  "  stroke,"  differing  essentially  as  it  does 
from  the  lacquet  stroke,  can  only  be  leanit  in  the  court  from  a 

Eod  teacher;  but  it  is  an  axiom  that  tennis  is  not  a  game  in  whkh 
rd  hittmg  necessatfly  tells,  though  force  may  beusefuUy  em- 
ployed in  trying  to  "  find  "  the  winning  opedngk    T^is.  however. 


is  an  Impoftaot  point  of  etiquette— it  b  not  "coneet  '*  to  font 
for  the  dedans  when  the  striker  b  close  to  the  net,  unless  the  fores 
b  "  boasted  "  or  there  b  no  danger  of  hitting  hb  opponent.  In 
some  clubs  such  a  stroke  b  forbkraen  by  a  by-bw.  Some  inodcni 
players  play  a  faster  and  harder  game  than  their  predecessors,  who 
considered  strokes  "  on  the  floor,"  «.«.  carefully  jadged  chasps,  to 
be  the  true  feature  of  the  same;  but  in  any  case  the  b^iniwr 
should  remember  that  it  b  better  to  save  hb  tweath  and  to  trust 
to  winning  an  easy  chase  by-and-by  than  to  run  after  a  fattrd-Ut 
stroke,  which  if  left  alone  would  leave  "  cljase  the  door  "  or  '*  second 
gallery  "  to  be  played  for  afterwards.  Similariy  in  defending  a 
chase,  he  should  remember  during  the  rest  what  that  chase  b.  and 
not  endeavour  to  letona  a  stroke  which  would  have  lost  it.  Chases 
act  as  breathing-spaces,  especblly  to  the  pbyer  who  can  trust  to 
hb  skill  "  on  the  floor,"  and  thew^  toi;ether  with  «>od  service, 
form  the  reason  why  men  can  play  tennis,  and  pby  it  well,  at  a 
time  of  life  when  cfKket,  racquets  and  other  active  games  have  to 
be  abandon^ 

a  '—• 

History.— Tttam  may  wdl  be  called  a  royal  game,  having 
been  popular  with  various  kitags  (rf  England  and  France,  though 
it  b  fanciful  to  connect  it  with  Homo^s  Nausicaa,  princess  of 
Phaeacia  (Odyss.  vL  115),  who  b  represented  by  him  as  throw* 
ing,  and  not  as  hitting  the  ball  to  her  maids  of  honour.  In  tha 
ball-games  of  the  Greeks  and  Romans  wo 
may  see  the  rudiments  of  the  French  jeu  d4 
paume,  which  b  undoubtedly  the  ancestor 
of  modem  tennb  in  a  direct  line.  The 
origin  of  the  name  b  quite  obscure.  Some 
give  a  numerical  derivation  from  the  fact 
that  la  longHo  paume  was  played  by  tea 
players,  five  on  each  8ide;othas  regard  it 
as  a  corruption  of  tamis  (sieve),  for  in  a 
form  of  la  paume  the  server  bounced  the 
ball  on  a  sieve  and  then  struck  it:  there 
b  no  possible  reason  for  ooonecting 
"  teimb  "  with  the  term  Tenob,  or  Senob; 
most  probable  b  the  derivation  from 
Tenat  (Take  itl  Pbyl),  especially  when 
we  remember  the  large  number  of  Fkench 
terms  that  adhere  to  the  game,  e.;.,  grille, 
tambour  (drum,  from  the  sound  on  the  board 
that  formed  the  face  of  that  buttress)  and 
dedans.  Further,  a  poem  dealing  with  the 
game,  written  in  Latm  elegiacs  by  R. 
Frissart,  makes  the  striker  cry  "  Bxciper' 
(Take  itO  after  each  stroke:  thb  seems  to 
correspond  with  the  custom  which  enjoins 
the  racquet-marker  to  call  "Play"  when- 
ever a  legitimate  stroke  has  been  made. 
In  the  "Alexuid"  of  Anna  Comnena 
(about  A.D.  iz2o)  b  a  reference  to  a  game  played  on  horseback 
in  which  a  staff,  curved  at  the  end  and  strung  with  atrings  of 
plaited  gut,  was  used.  Thb  game  was  pbyed  in  a  court  called 
"  a  court  for  goff  {sic)"  (accordingto  \ht Lexicon  of  Alexandrine 
Greek)  t  and  some  similar  game,  corrupted  through  tchangan  Into 
chicane,  was  pbyed  in  France.  In  A.n.  1300  the  game  was  also 
known  as  La  boude.  Throughout  the  century  indeed  it  was 
played  in  France  and  by  the  hi^est  in  the  bnd:  thtia  Loub  X. 
died  from  a  chill  contracted  after  pbying;  Charles  V.  was 
devoted  to  the  game,  though  he  vainly  tried  to  stop  it  as  a 
pastime  for  the  lower  cbaaes;  Charles  VI.  watched  the  ganae 
from  the  room  where  he  was  <»nfined  during  Ms  attack  of 
insanity,  and  Du  Guesdin  amused  himself  with  it  during  the 
siege  of  Dinan.  In  EngUnd  the  game,  or  sonoe  form  of  it.  was 
known,  Chaucer  possibly  alluding  to  it  in  the  words  '*  Bui 
canstow  pbyen  racket  to  and  fro";  and  hand-ball,  which  may 
have  been  either  tennb  or  cricket,  was  proscribed  with  other 
games  by  Edward  lU.  in  1365.  In  France  the  game  was  pro* 
hibited  to  priesu  hi  A.D.  1S45,  and  also  in  1485,  i5ts  aad  1673. 
In  r4a7  we  hear  of  a  woman  named  Margot,  who  wa«  a  akOful 
player,  both  her  forehanded  and  backhanded  strokes  being 
commended;  hence  we  may  infer  that  the  racquet  had  now 
been  introduced.  Tennb  was  at  thb  time  frequently  playad  in 
some  crude  form  in  the  moau  of  castlea,  where  Charlea  vm. 
used  to  watch  the  game.   Henri  It  Is  described  m  the  beil 


tennb  Racquet. 
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pkjftt  la  fHiaat,  aad  woitliy  of  tAc  fOver  taU  gtven  to  tlie 

fiBMt  playen.   Later,  Henri  IV.  and  Louis  XIV.  (who  kept  a 

regidar  staff  to  look  after  his  court)  were  patrons  and  players 

of  tennis;  indeed,  in  Henri  iV.'s  reign  so  popular  was  the  sport 

tliat  it  was  said  that  there  were  "  more  tennis-players  in  Paris 

than  drunkards  in  England" ;  in  the  i6tb  century  Paris  alone 

could  boast  of  950  courts,  yet  it  is  stated  that  in  1879.  there 

were  only  six  courts  in  the  whole  of  France.    The  word  *'  tennis  " 

— the  game  having  hitherto  been  described  as  hens  pitc« — is 

first  found  in  Gower's  "Balade  unto  the  worthy  and  noble 

kynge  Heniy  the  fourth  "  (1400),  but  Shakespeare's  allusion 

to  tennis  as  known  to  Henry  V.  must  not  be  omitted.    In  reply 

to  messengers  from  the  dauphin,  who  had  sent  him  a  present 

of  tennis-balls  by  their  handk,  Henry  says: — 

'*  When  we  have  match'd  Our  rackets  to  these  balk. 
We  wilU  in  Franoc.  by  God's  grace,  plav  a  act 
Shall  strike  his  father  s  crown  into  toe  naard. 
Tall  him  he  hath  made  a  match  with  such  a  wrangler 
That  all  the  courtt  of  Fiance  will  be  disturb'd 
With  chases.** 

^— (fllmry  V.,  Act  i,»  sc.  a.) 

Even*  if  it  be  an  anachronism  that  the  poet  should  put  these 
technical  terms  into  the  king's  mouth,  yet  the  fact  is  estab- 
Ikhed  that  the  terms  wei«  familiar  in  Elisabeth's  time. 
Henry  VII.  indeed  both  played  the  game  and  revoked  the  edicts 
that  forbade  it;  there  was  a  court  at  Windsor  Castle  in  his 
time,  an  open  court  with  four  bare  waUs>  no  penthouse,  &c., 
being  visible,  and  connected  with  the  palace  by  a  covered  way. 
This  court  still  existed  in  1607.  It  was  in  that  reign,  possibly 
in  that  court,  that  the  king  of  Castile  played  a  match  with  the 
marquis  oi  Dorset,  the  king,  who  us^  a  racquet,  conceding 
"^teen  "  to  the  marquis,  who  played  with  his-  hand.  The 
king  won  the  set.  Henry  VUI.  probably  buih  the  court  at 
Hampton  Court  Palace.  In  1615  there  were  further  courts  in 
London  of  various  sses,  and  a  picture  of  James  II.  as  a  boy 
represents  him  standing  in  a  tetmis-conrt  holding  a  short- 
handled  racquet,  strung  diagonally.  Pepys  frequently  alludes 
to  tennis  at  a  time  whfen  there  were  two  courts  at  Oxford  and 
five  at  Cambridge.  .  Though  the  game  flourished  in  the  19th 
century,  it  lost  some  of  its  popularity,  mainly  through  the 
demolition  of  courts  as  building  operations  increased;  more- 
over, courts  complete  in  every  detail  alone  were  built,  the  play 
being  consequently  confined  to  the  members  of  the  dubs  that 
could  afford  the  expense.  The  last  of  the  old  courts  to  dis- 
sppear  stood  in  Windmill  Street,  at  the  top  of  the  Haymarket, 
London.  King  Edward  VII.,  when  prince  of  Wales,  frequently 
played  tennis  at  **  Prince's  "  Court. 

The  evolution  of  the  court  as  now  built  b  not  easily  traced, 
but  courts  undoubtedly  existed  side  by  side  which  differed 
from  each  other  both  in  detail  and  in  dimensions.  It  is  generally 
assumed  that  such  detaik  as  the  penthouse,  grille,  galleries,  &c., 
were  deliberately  planned  to  elaborate  the  game,  but  it  is  not 
unreasonable  to  suggest  that  the  game,  played  ,  as  it  must  often 
have  been,  in  extemporized  courts,  took  some  of  its  modifications 
from  them:  it  is  at  least  significant  that  in  an  old  illustration 
of  la  paume  a  miniature  penthouse  appears  (from  which  the  ball 
b  rolling),  apparently  a  shelter  for  a  bell.  The  net  does  not 
appear  tiU  the  17th  century,  a  rope,  fringed  or  tasselled,  being 
stretched  across  the  court:  further,  the  racquet  was  not  in 
universal  use  in  1527,  since  Erasmus  in  his  Colhguics  says, 
**  Reiicidum  (net,  or  racquet)  piscatoribus  rdinquamus:  dt- 
ganHus  est  palma  uti**  An  Italian,  Antonio  Scanio  de  Salo,  is 
the  first  bibliographer  of  tennis.  In  his  TraUalo  ddla  PiUla 
(treatise  on  the  Ball)  he  mentions  a  large  court  for  the  game  as 
played  with  a  racquet,  and  a  small  court  for  the  hand-game. 
The  large  court  was  121  ft.  long;  It  was  entered  by  two  doors, 
one  between  the  first  and  second  galleries  on  either  side  of  the 
net;  there  were  four  galleries  on  each  sidi^  the  dedans  ex- 
tended across  the  whole  width  of  the  court:  the  tambour  was 
there  and  two  grilles.  He  also  mentioned  chases,  but  these 
were  decided  by  the  place  where  the  ball  finally  stopped,  the 
spot  being  marked  by  a  small  movable  standaid.  In  another 
kind  of  court  be  says  that  there  was  no  tambour,  but  two  grilles. 


The  poAdimiM  «u  tometiiiMS  oonflned  to  two  walla, 
to  one,  the  end  wall  service  side.  In  the  hand-cotfrt  one  tide 
was  opeor  all  its  length,  with  the  exception  of  the  bvttety  and 
some  pilufs  that  perhaps  gave  variety  to.  the  stroke,  inbe 
Latin  poem  to  which  allusion  has  been  made  diows  the  similarity 
of  the  17th-century  game  to  the  modem:  the  racquet  is  spun; 
the  marker  {signatm)  is  there  to  mark  the  chases  (metas)  with 
the  movable  standard;  there  b  the  grille  {Je$Mtrdi\  the 
scoring  by.  **  15,  30,  40,  game  ";  the  volley  (sntsiK  ludere); 
the  nick  (pedi  Mere,  French  ou  pied};  the  apped  to  the 
spectators;  the  board  (tatella,  French  Pais);  deuce  and  vantage, 
and  the  penthouse.  In  the  15th  and  x6th  centuries  tennis- 
balls  were  so  largely  imported  from  France  that  the  Iron-, 
mongers'  Company,  who  were  the  English  manufactures,  twice 
petitioned->the  last  time  in  i  sgi-^for  "  protection  "  in  the 
matter  of  balls.  The  tem  "  bisk  "  (bisque,  originsUy  bitguaye\ 
does  not  appear  in  English  temiis  till  1697  (Shad well's  True 
Wida»)^  nor  is  the  winning  gallery  mentioned  before  1767.  In 
the  17th  century  tennis  became  a  spectacle  in  France,- and  the 
professional  player  came  into  existence,  the  moat  famous  of 
that  time  being  Le  Pape,  Clergtf  and  Servo,  and  about  tbe  same 
time  was  formed  the  gild  of  Poulmiers^aequeHirs  (mann- 
facturere  of  tennis  material)  with  its  arms,  **  Sabk,  a  tennis* 
racquet  proper;  in  a  cross  four  tennis-balla  of  the  nme.'* 
De  Garsault,  writing  in  1797,  says,  *'  La  Pamme  b  the  only  game 
that  can  take  ra A  in  the  list  of  Arts  and  Crafts,"  and  hSs-  book, 
Vart  du  Paumier-RacqwUer,  was  adopted  by  the  Acadimia 
Royale.  In  France  very  large  sums  cH  money  were,  wageicd 
on  the  game,  especially  at  the  end  of  the  rfith  centuiy,  the  stakes 
being  depoutcd  under  the  cord  or  net,  while  in  En^ad,  about 
1750,  there  was  so  much  betting  and  swlndlmgi  eqiecially  by 
professional  players,  that  tbe  game  as  i^yed  la  the  pubHc 
courts  fell  into  disrepute.  In  the  middle  of  the  'I9tb  pentury, 
tennis-courts  were  rare  indeed  in  England,  the  best  known 
being  those  of  the  Marylebbne  Cricket  Chib  (built  in  1838),  of 
the  Messrs  Prince  in  Hans  Place,  S.W.,  besides  one  at  Brighton, 
one  at  Hampton  0>urt,  two  at  Cambridge,  and  one  at  (Mord; 
but  the  game  progressed  so  fast  that  in  1910  there  were  between 
thirty  and  forty  courts  in  England,  one  each  in  Ireland  and 
Scotland,  five  in  America,  six  in  France,  one  In  Mdboune 
(Australia)  and  one  m  Tasmania.  The  game  has  disappeared 
in  Italy,  Germany,  Austria  and  Spain,  though  in  Spain  it  was 
popular  in  the  days  of  Philip  III.  (1578-162^)  who  was  himadf 
fond  of  playing. 

The  great  French  players  mentioned  above  were  foDowed  by 
others--Caba8se  (who  invented  the  "boasted  force"  known 
as  the  coup  de  Cabasse),  Barcellon,  Farolais  and  Basnfon,  and 
in  the  x8th  century  the  Chamiers,  Bergeron  and  Masson,  the 
last-named  a  really  great  player  who  could  give  fifteen  to  any  of 
his  contemporaries.  One  of  his  feata  was  to  stand  in  a  barrd 
before  receiving  the  service,  spring  out  of  it  and  into  it  before 
and  after  each  stroke.  Other  good  pbyers  of  later  date  were 
C.  A.  Delahaye,  and  greatest  of  ail,  J.  E.  Barre,  who  in  1855 
re-opened  the  Versailles  court,  famous  for  the  meeting  of 
the  Tiers  £ta!  on  the  ioth  of  June  X789,  wUch  body  there 
assembled  and  took  the  celebrated  "  Oath  of  the  tennis-court." 
Masson  b  supposed  to  have  visited  England  in  179s  and  to 
have  played  against  Messrs  Hawkins  and  Price,  and  a  professional 
called  Pillct  (or  FQet);  but  of  Barre's  virit  there  can  be  no 
doubt,  as  he  played  on  the  new  court  of  the  Marylebone  Chibia 
1839,  meeting  "  Peter  "  Tompkins,  the  English  champion,  and 
beating  him  so  severely  that  when  they  met  again  next  year 
Tompkins  received  the  odds  of  thirty  and  a  bbque.  As  an  in- 
stance of  the  meagie  interest  taken  in  tennb  at  the  time,  Julian 
Marshall  in  hb  Amuls  of  Teumt  SUies  that  in  BeiPs  Life,  the 
leading  sporting  paper.  Bane  b  reported  as  pbying  Cox  and 
Tompkins  "giving  7I  for  a  bbque,"  the  tennb  teita  "half 
fifteen  "  being  arithmetically  rendered.  C.  G.  Taylor,  the  great 
cricketer,  was  one  of  the  best  amateurs,  about  thb  time.  Bane 
eventually  resigned  the  championship  in  favour  of  George 
Lambert,  who  was  beaten  in  1885  by  T.  FMtitt,  of  Boiloil 
U.S.A.   Athtetic  Association,  an  Fnglishman  by  binh.  vbo 
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pretended  thit  they  did.    It  HM  tnie  that  the  bent  of  hie 

genius  was  sUghtly  altered,  in  a  dimcUon  which  seemed  leas 
purely  and  austerely  that  ol  the  highest  ait;  but  his  coneessions 
to  public  taste  vastly  added  to  the  width  of  the  circle  he  now 
addressed.  The  home  ol  the  Tennysons  was  now  at  Cheltenham: 
on  his  occasional  visits  to  London  he  was  in  the  habit  of  seeing 
Thackeray,  Coventry  Patmoie,  Browaing  and  Maaready,  as 
well  as  older  friends,  but  he  avoided  "so<isty."  In  1S4S, 
while  making  a  tour  in  ConiwaU,  TtaayBoa  met  Robert  Stephen 
Hawker  of  Morwenstow,  with  whom  he  seems^^Nit  the  evidence 
is  uncertain — to  have  talked  about  King  Arthur,  and  to  have 
resumed  his  intentioa  of  writing  an  fpic  on  that  theme.  la  his 
absent-minded  way  Tennyson  was  very  apt  to  mislay  objects; 
in  earlier  life  he  had  lost  the  MS.  of  Foemt,  ckie^y  Lyrical  and 
had  been  obliged  to  restore  the  whole  from  scraps  and  memory. 
Now  a  worse  thing  befell  him,  for  in  February  xSso,  having 
collected  into  one  *'  long  ledger-like  book  "  all  the  elegies  on 
Arthur  HaUam  which  he  had  been  composing  at  intervals  since 
1833,  he  left  this  only  MS.  in  the  cuplKiard  of  some  lodgings  fai 
Momington  Phice,  Hampstead  Road.  By  extraordinary  good 
chance  it  had  been  overiooked  by  the  landlady,  and  Coventry 
Patmore  was  able  to  recover  it.  In  this  way  In  Memoriam 
was  dragged  back  from  the  very  verge  of  destruction,  and  could 
be  published,  in  its  original  anonymous  form,  in  May  185a 
The  public  was  at  first  greatly  mystified  by  the  nature  and 
object  of  this  poem,  which  was  not  merely  a  chronicle  of 
Tennyson's  emotions  under  bereavement,  nor  even  a  statement 
of  his  philosophical  and  religions  beliefs,  but,  as  he  long  after- 
wards explained,  a  sort  of  Dioina  Commedia,  ending  with 
happiness  in  the  marriage  of  his  youngest  sister,  Cecilia 
LusiUngton.  In  fact,  the  great  blemishes  of  In  Memoriam, 
its  redundancy  and  Uie  dislocation  of  its  parts,  were  largely 
due  to  the  desultory  maimer  of  its  composition.  The  poet 
wrote  the  sections  as  they  occurred  to  him,  and  did  not  think 
of  weaving  them  together  into  a  single  poem  until  it  was  too 
Ute  to  give  them  real  coherency.  The  metre,  wfakh  by  a 
curious  nalvet€  Tennyson  long  believed  that  he  had  inviented, 
served  by  its  happy  peculiarity  to  bind  the  sections  together, 
and  even  to  give  an  illusion  of  connected  movement  to  the 
thought. 

The  sale  of  Tennyson's  poems  now  made  it  safe  for  him  to 
settle,  and  on  the  X3th  of  June  1850  he  was  married  at  Shiplake 
to  Emily  Sarah  Sellwood  (18x3-1896).  Of  this  union  no  more 
need  be  said  than  was  recorded  long  afterwards  by  the  poet 
himself,  "  The  peace  of  God  came  into  my  life  before  the  altar 
when  I  wedded  her."  Every  species  of  good  fortune  was  now 
to  descend  on  the  path  of  the  man  who  had  struggled  against 
ill  luck  so  long.  Wordsworth  died,  and  on  the  19th  of  November 
1850  Queen  Victoria  appointed  Tennyson  poet  laureate.  The 
salary  connected  with  the  post  was  very  small,  bnt  it  had  a 
secondary  value  in  greatly  stimulating  the  sale  of  his  books, 
which  was  his  main  source  of  income.  The  youAg  couple  took 
S' house  at  WamingUd,  in  Sussex,  which  did  not  suit  them,  and 
then  one  in  Montp^er  Row,  Twickenham,  which  did  better. 
In  April  1851  their  first  child  was  bom  dead.  At  this  time 
Tennyson  was  brooding  much  upon  the  ancient  world,  and 
reading  little  but  Milton^  Homer  and  Virgil.  This  condition 
was  elegantly  defined  by  Carlyle  as  "sitting  on  a  dunghcap 
among  innumerable  dead  dogs."  In  the  summer  of  1851  was 
made  the  tour  in  Italy,  of  which  The  Daisy  is  the  immortal 
record.  Of  185a  the  principal  events  were  the  birth  of  his 
eldest  son  Hallam,  the  second  Lord  Tennyson,  in  August,  and 
in  November  the  publication  of  the  Oie  oh  the  Deoik  oj  (fu  Duke 
9J  WtUington,  In  the  winter  of  X853  Tennyson  entered  into 
possession  of  a  little  house  and  farm  called  Farringford,  near 
Freshwater,  in  the  Isle  of  Wight,  which  he  leased  at  first,  and 
afterwards  bought:  this  beautiful  place,  ringed  round  with 
ilexes  and  cedan,  entered  into  his  life  and  cok>ured  it  with  its 
delicate  enchantmenL  In  1854  he  published  The  Ckarf  of  ike 
Light  Brigadef  and  was  busy  composing  Maud  and  its  accom- 
pansring  lyrics;  and  this  volume  was  published  in  July  1855, 
just  afUsT  he  was  madfl  Z>»CX.  at  Oxford;  he  was  ifcei^fed  on 


this  occaaioB,  whkfa  may  be  oonsideied  his  fifst  pubfic  appear* 
ance,  with  a  "  tiemeBdoos  ovation."  The  leoeptlon  of  Mdid 
from  the  aiticB,  howewer,  was  the  worst  trial  to  his  equanimity 
whidi  Tennyson  had  ever  had  to  endure,  nor  bad  the  future 
ansrthing  like  it  in  store  for  him.  He  had  risen  in  Mamd  tu 
above  his  ordinary  serenity  of  styles  to  ecstasies  <rf  passion  and 
audadtiea  of  expcession  ^ch  were  scarcely  mulligible  to  his 
reader^  and  certatoly  not  welcome.  It  Is  odd  that  this  irregular 
poem,  with  its  copioiis  and  varied  music,  its  q)tendid  sweq>  of 
«motion,  its  unfailing  richness  of  texture — this  poem  in  iriiidi 
Tennyson  rises  to  heights  of  human  sympathy  and  intuition 
which  he  icached  nowhere  else,  should  have  been  received  with 
bitter  hostility,  have  been  styled  "the  dead  level  of  prose  run 
mad,"  and  have  been  reproved  more  absurdly  stiU  for  Us 
"  rampant  and  rabid  bloodthirstiness  of  souL"  There  came  a 
reaction  of  taste  and  sense,  bnt  the  delicate  spirit  of  Tennyson 
had  been  nouaded.  For  some  years  the  worid  heard  nothing 
ftom  him;  he  was  at  Farringford,  busying  himself  with  the 
Arthurian  traditions.  He  had  now  beoune  an  object  of 
boundless  peiionai  curiosity,  being  already  difficult  to  find,  and 
the  centre  of  amusing  legends.  It  was  in  1857  that  Bayard 
Taytor  saw  him,  and  carried  away  the  imprmaion  of  a  man 
"  taU  and  broad*fihoukiered  as  a  son  of  Anak;  with  hair,  beard 
and  eyes  of  southern  daiicness."  This  period  of  somewhat 
mysterious  withdrawal  from  the  worid  embraced  a  tour  in 
Wales  in  1857,  a  visit  to  Norway  in  1858,  and  a  Journey  through 
Forlugped  in  X859.  In  1857  two  Arthurian  poems  had  been 
tentatively  and  privately  printed,  as  Enid  and  Nimue,  cr  the 
True  and  Uw  False,  to  see  hqrw  the  idyllic  form  wouki  be  liked 
by  the  inner  drcle  of  Tennyson's  friends.  In  the  summer  of 
1859  the  first  series  of  Idylls  of  the  King  was  at  length  given  to 
the  worid,  and  achieved  a  popular  success  far  beyond  anything 
experienced  before  by  any  English  poets,  save  perhaps  Bsnon 
and  Scott.  Within  a  month  of  publication,  10,000  copies  had 
been  soM.  The  idyls  were  four  in  number,  "  Enid,"  "  Vivien  " 
(no  longer  caUed  "  Nimue "),  "Elaine"  and  ** Guinevere." 
These  were  fragments  of  the  epic  of  the  fall  of  Xing  Arthur 
and  the  Table  Round  which  Tennyson  was  ao  long  preparing, 
and  whidi  he  can  hardly  be  said  to  have  ever  completed, 
although  nearly  thirty  yean  later  he  dosed  it.  The  public 
and  the  aitics  alike  were  entranced  with  the  "  sweetness  "  and 
the  "purity"  of  the  treatment.  A  few^  like  Ruskin,  were 
doubtful  about  "  that  increased  quietness  of  style  ";  one  or 
two  already  suspected  that  the  "  sweetness  "  was  obtained  at 
some  sacrifice  of  force,  and  that  the  "  purity  "  involved  a  con- 
cession to  Victorian  conventionality.  It  was  not  perceived  at 
the  time  that  the  four  idyls  were  parts  of  a  great  historical  or 
mystical  poem,  and  they  were  welcomed  aa  four  polished  sttxdies 
of  typical  women:  it  must  be  confessed  that  in  this  lig^t  their 
even  perfection  of  workmanship  appeared  to  greater  advantage 
than  it  eventually  did  in  the  general  texture  of  the  so<8llcd 
"  epic."  In  1859  "  Boadicea  "  was  written,  and  "  Riflemen, 
Form  t "  published  in  The  Times.  Urged  by  the  duke  of 
Argyll,  Tennyson  now  turned  his  attention  to  the  theme  of 
the  Holy  Grail,  though  he  progressed  with  it  but  fitfully  and 
slowly.  In  i86x  he  travelled  in  Auvergne  and  the  Pyrenees, 
with  Clough,  who  was  to  die  a  few  months  later;  to  this  year 
belong  "  Helen's  Tower  "  and  the  "  Dedication  "  of  the  Idylls 
to  the  prince  consort,  "  These  to  his  Memory."  The  latter 
led  to  Tennyson's  presentation  in  April  x86a  to  the  queen,  who 
"stood  pale  and  statue-like  before  him,  in  a  kind  of  stately 
iiuiocence,"  which  greatly  moved  his  admiring  homage.  From 
this  time  forth  the  poet  enjoyed  the  constant  favour  of  the 
sovereign,  thou|^  he  could  never  be  moulded  into  a  conven- 
tional courtier.  He  now  put  the  Arthurian  legends  aside  for 
a  time,  and  devoted  himself  to  the  composition,  in  1862,  of 
"  Enoch  Arden,"  which,  however,  did  not  appear  until  x864j 
and  then  in  a  volume  which  also  contained  "  Sea  Dreams,' 
"Aylmer's  Field"  and,  above  all,  "The  Northern  Fanner,'; 
the  first  and  finest  of  Tennyson's  remarkable  studies  in  diskct. 
In  April  of  this  year  Garibaldi  visited  Farringford;  in  Februfiy 
tM6^  Xkimyaob'a  mother  died  at  Hampstead  in  her  eigbty-fifu 


TENNYSON 


633 


y«ar;  io  the  eiiBuiiig  sanuner  he  tciivelbd  {o  Gamuxf,  The 
time  slipped  by  with  inddenU  but  lew  vkL  slight,  Teiuiyaoii^ 
popularity  in  Great  Britain  growing  all  the  time  to  an  extent 
unparalleled  In  the  whole  annab  of  £ogliah  poetiy.  This 
universality  of  fame  led  to  oonsiden^Ie  practical  dbcomfort; 
ht  was  besieged  by  sightseers,  and  his  nervous  trepidation  led- 
him  perhaps  to  exaggerate  the  intensity  of  the  in£Uctk»L.  In 
1S67  he  determined  to  make  for  himseU  a  haven  of  lefoge 
against  the  invading  Philistine,  and  bought  some  land  on 
Blackdown,  above  Haslemere,  then  a  seduded  comer  of 
England;  here  Mr  (afterwards  Sir)  James  Knowles  began  to 
build  him  a  house,  ultimately  named  Aldworth.  This  »  the 
time  of  two  of  his  rare,  privatdy  printed  pamphlets,  The 
Window;,  or,  tk«  Loses  of  the  Wrens  (1867)1  and  Tke  Vidim 
(1868).  The  noble  poem  iMcreHus,  one  of  the  greatest  of 
Tennyson's  versified  monographs,  appeared  in  May  x868,  and  in 
this  year  TAa  Holy  Grail  was  at  last  finished;  it  waspublisdied  in 
1869,  together  with  three  other  idyls  belonging  to  the  Arthuri^ 
epk,  and  various  misceUaaeous  lyrics,  besides  Lucretius*  Tlie 
reception  of  this'  volume  was  cordial,  but  not  so  imiversally 
respectful  as  that  which  Tennyson  had  grown  to  expect  from  his 
adoring  public.  The  fact  was  that  the  heightened  reputation 
of  Browning,  and  still  more  the  sudden  vogue  of  Swinburne, 
Morris  and  Rossetti  (1866-1870),  considerably  disturbed  the 
minds  of  Tennyson's  most  ardent  readers,  and  eqKMcd  himself 
to  a  severer  criticism  than  he  had  lately  been  accustomed  to 
endure.  He  went  on  quite  calmly,  however,  sure  of  his  mission 
and  of  his  music  His  next  volume  (1872),  Corelk  and  LyneUe 
and  Tke  Last  Tournament,  continued,  and,  as  he  then  supposed, 
concluded  The  Idylls  of  the  King,  to  the  great  satisfaction  of  the 
poet,  who  had  found  much  difficulty  in  rounding  off  the  last 
sections  of  the  poem.  Nor,  as  he  was  to  find,  was  the  poem  yet 
completed,  but  for  the  time  being  he  dismissed,  it  from  his  mind. 
In  1873  he  was  offered  a  baronetcy  by  Gladstone,  and  again  by 
Disraeli  in  1S74;  in  each  case  the  honour  was  gracefully  de- 
clined. Believing  that  his  work  with  the  romantic  Arthurian 
epics  was  concluded,  Tennyson  now  turned  his  attention  to  a 
department  of  poetry  wl^ch  had  long  attracted  him,  but  which 
he  had  never  seriously  attempted — the  drama.  He  put  before 
him  a  scheme,  which  he  cannot  be  said  to  have  carried  far, 
that  of  illustrating  "  the  making  of  England  "  by  a  series  of 
great  historical  tragedies.  His  Queen  Mary,  the  fiist  of  these 
chronicle-plays  was  published  in  1875,  and  played  by  Sir  Henry 
Irving  at  the  Lyceum  in  1876.  Althpugh  it  was  full  of  admir- 
ably dramatic  writing,  it  was  not  theatrically  well  composed, 
and  it  failed  on  the  stage.  Extremely  pertinacious  in  this 
respect,  the  poet  went  on  attempting  to  storm  the  theatre, 
with  assault  upon  assault,  all  practically  failures  until  the 
seventh  and  last,'  which  was  unfortunately  posthumous.  To 
have  really  succeeded  on  the  stage  would  have  given  Tennyson 
more  gratification  than  anything  else,  but  he  was  not  permitted 
to  live  long  enough  to  see  this  blossom  also  added  to  the  heavy 
garland  of  his  glory.  Meanwhile  Harold^  a  tragedy  of  doom, 
was  published  in  1876;.  but,  though  perhaps  the  finest  of  its 
author's  dramas,  it  has  never  been  acted. .  During  these  years 
Tennyson's  thoughts  were  largely  occupied  with  the  building 
ef  Aldworth.  His  few  lyrics  were  spirited  ballads  of  adventure, 
inspired  by  an  exalted  patriotism—" The  Revenge"  (1878), 
"The  Defence  of  Lucknow"  (1879) — but  he  reprinted  and 
finally  published  his  old  suppressed  poem,  The  Lover's  Tale, 
and  a  little  play  of  his,  The  Falcon,  versified  out  of  Boccaccio, 
>vas  produced  by  the  Kendals  at  their  theatre  b  the  last  days 
of  1879.  Tennyson  had  reached  the  limits  of  the  threescore 
years  and  ten,  and  It  was  tacitly  taken  for  granted  that  he 
would  now  retire  into  dignified  repose.  In  point  of  fact,  he 
now  started  on  a  new  lease  of  poetical  activity.  In  1880  he 
published  the  earliest  of  six  important  collections  o(  lyrics,  this 
°eing  entitled  Ballads  and  other  Poems,  and  containing,  the 
sombre  and  magnificent  "  Rirpah."  In  1881  The  Cup  and  in 
188a  The  Promise  of  May,  two  little  ^plays,  were  produced 
without  substantial  success  in  (x)ndon  theatres:  the  second  of 
^°cse  is  perhaps  the  least  successful  of  all  the  poet's  longer 


writings,  but  its'  failhre  annoyed  him  unreasonably.  This 
detenninatlon  to  be  a  working  playwright;  pushed  on  in  the  face 
of  critical  hostility  and  populv  indifference,  is  a  vety  curious 
tntt  in  the  character  of  Teanjson.  In  September  1883  Tenny- 
son and  Gladstone  set  out  on  a  voyage  round  the  north  of 
Scotland,  to  Orkney,  and  across  the  ocean  to  Norway  and 
Denmark.  At  Copenhagen  they  were  entertained  by  the  king 
and  queen,  and  after  much  fating,  returned  to  Gsavesend:  this 
adventure  served  to  cheer  the  poet,  who  had  been  in  low  spirits 
since  the  death  of  his  favourite  brother  Charles,  and  who  now 
etttered  upon  a  phase  of  admirable  vigour.  During  the  voyage 
Gladstone  had  detenained  to  offer  Tennyson  a  peerage.  After 
some  demur,  the  poet  consented  to  accept  it,  but  added,  "  For 
my  own  part,  I  shall  regret  my  simple  name  all  my  life."  On 
the  nth  of  Maich  X884  he  took  his  seat  in  the  House  of  Lords 
as  Bason  Tennyson  of  AldwoAh  and  Farringfoid.  He  voted 
twice,  but  never  spoke  In  the  House.  In  the  autumn  of  this 
year  his  tragedy  of  Becket  was  published,  but  the  poet  at  hst 
despaired  of  the  stage,  and  disclaimed  any  hope  of  "  meeting 
the  exigendes  of  our  Ufodem  theatre."  Curiously  enough, 
after  his  death  Bocket  was  the  one  of  all  his  plays  which  enjoyed 
a  great  success  on  the  boards.  .In  1885  was  published  another 
interesting  misoellaay,  Tiresias  and  other  Poems,  with  a  post- 
humous  dedication  to  Edward  FitxGerakl.  In  this  volume,  it 
should  be  noted,  Tke  Idylls  of  Ike  King  was  completed  at  last 
by  Che  publicatk>n  of  "  Batio  and  Bakn  ";  it  contained  also 
the  superb  address  "To  VirgiL"  In  April  1886  Tennyson 
suffered  the  loos  of  hb  second  son,  Lbnel,  wlio  died  in  the  Red 
Sea  on  his  return  from  India.  The  untiring  old  poet  was 
steadily  writing  on,  and  by  x886  he  had  another  collection  oC 
lyrics  ready,  Lochsley  Hall  Sixty  Years  After,  itc,  his  eyes 
troubled  him,'  but  his  memory  and  his  intellectual  curiosity 
were  as  vivkl  as  ever.  Late  in  x888  he  had  a  dangerous  attack 
of  rheumatic  gout,  Ixom  which  it  seemed  in  December  that  he 
could  scarcely  hope  to  rally,  but  his  magnificent  conslitulioik 
pulled  him  through.  He  was  past  eighty  when  he  published 
the  collectk>n  of  new  verses  entitled  Demetor  and  other  Poems 
(1889),  which  appeared  almost  simultaneously  with  the  death 
of  Browning,  an  event  which  left  Tennyson  a  solitary  figure 
indeed  in  poetic  literature.  In  1891  it  was  observed  that  he. 
had  wonderfully  recovered  the  high  spirits  of  youth,  and  even 
a  remarkable  portion  of  physical  strength.  His  latest  drama» 
The  Foresters,  now  received  his  attentk>n,  and  in  March  189a 
it  was  produced  at  New  York,  with  Miss  Ada  Rehan  as 
Maid  Marian.  Diuing  this  year  Tennyson  was  steadily 
engaged  on  poetical  composition,  finishing  "  Akbar's  Dream," 
"Kapiolani"  and  other  contents  of  the  posthumous  volume 
called  The  Death  of  Oenone,  1893.  In  the  summer  he  took  a 
voyage  to  the  Channel  Islands  and  Devonshire;  and  even  this 
was  not  his  latest  excursion  from  home,  for  in  July  1S93  he 
went  up  for  a  visit  to  London.  Soon  after  entering  his  eighty- 
fourth  year,  however,  symptoms  of  weakness  set  in,  and  early 
in  September  his  condition  began  to  give  alarm.  He  retained 
his  intellectual  lucidity  and  an  absolute  command  of  bis  faculties 
to  the  last,  reading  Shakespeare  with  obvious  appreciation  until 
within  a  few  hours  of  his  death.  With  the  splendour  of  the  full 
moon  falling  upon  him,  his  hand  clasping  his  Shakespeare,  and 
looking,  as  we  are  told,  almost  unearthly  in  the  majestic  beauty 
of  lus  old  age,  Tennyson  passed  away  at  Aldworth  on  the  night 
of  the  6th  of  October  1892.  Cymbdine,  the  play  he  had  been 
reading  on  the  last  afternoon,  was  laid  in  his  coffin,  and  on  the 
1 2th  he  was  publitly  buried  with  great  solemnity  in  Westminster 
Abbey.   Lady  Tennyson  survived  until  August  1896. 

The  physical  appearance  of  Tennyson  was  very  remarkable. 
Of  his  figure  at  the  age  of  thirty-three  Cariyle  has  left  a  superb 
portrait:  "  One  of  the  finest-looking  men  in  the  world.  A  great 
shock  of  rough,  dusky,  dark  hair;  bright,  laughing,  hazd  eyes; 
massive  aquiline  face,  most  massive  yet  most  delicate;  of 
sallow  brown  complexion,  almost  Indian-looking,  clothes  cynic- 
ally loose,  free-and-easy,  smokes  infinite  tobacco.  His  voice 
is  musical,  metallic,  fit  for  loud  laughter  and  piercing  wail, 
and  aU  that  may  lie  between;  speech  and  speculation  free  and 
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plenteous;  I  do  not  meet  in  tbcw  late  decades  such  company 
over  a  pipe."  He  was  unusually  tall,  and  possessed  in  advanced 
years  a. strange  and  rather  terrifying  air  of  sombre  majesty. 
But  he  was,  in  fact,  of  a  great  simplicity  in  temperament, 
affectionate,  shy,  still  exquisitely  sensitive  in  extreme  old  age 
to  the  influences  of  beauty,  mdancholy  and  sweetness.  Al- 
though exceedingly  near-sighted,  Tennyson  was  a  veiy  dose 
observer  of  nature,  and  at  the  age  of  eighty  his  dark  and  glowing 
eyes,  which  were  still  strong,  continued  to  permit  him  to  enjoy 
the  delicate  features  of  country  life  around  him,  both  at  AM- 
worth  and  in  the  Isle  of  Wight  His  £1/0,  written  with  admirable 
piety  and  taste  by  his  son,  Hallam,  second  Loid  Tennyson, 
was  published  in  two  volumes  in  1897. 

At  the  time  of  his  death,  and  for  some  thne  alter  it,  the 
enthusiastic  reoognition  of  the  genius  of  Tennyson  was  too 
extravagant  to  be  permanent.  A  reaction  against  this  extrava- 
gance  was  perhaps  inevitable,  and  criticism  has  of  late  been  little 
occupied  with  the  poet.  The  reason  of  this  is  easy  to  find.  For 
an  unusually  long  period  this  particular  poetry  had  occupied 
public  and  professional  opinion,  and  all  the  commonplace 
things  about  it  had  been  said  and  re-said  to  satiety.  It  lacks 
for  the  moment  the  interest  of  freshness;  it  is  like  a  wonderful 
picture  seen  so  constantly  that  it  fails  any  longer  to  concentrate 
attention.  No  living  poet  has  ever  held  England — no  poet  but 
Victor  Hugo  has  probably  ever  hdd  any  countiy — quite  so  long 
nnder  his  unbroken  sway  as  Tennyson  did.  As  he  recedes  from 
us,  however,  we  begin  to  see  that  he  has  a  much  closer  relatfon  to 
the  great  Geoigian  writers  than  we  used  to  be  willing  to  admit. 
The  distance  between  the  generation  of  Wordsworth  and 
Coleridge  and  that  of  Byron  and  Shelky  is  not  less— it  is  even 
probably  greater— than  that  which  divides  Keats  from  Tenny- 
son, and  he  is  more  the  last  of  that  great  school  than  the  first 
<rf  any  new  one;  The  qualities  in  which  he  seems  to  surpass 
his  immediate  predecesson  are  exactly  those  which  should  be 
the  gift  of  one  who  sums  up  the  labouis  of  a  mighty  line  of 
artists.  He  is  remarkable  among  them  for  the  breadth,  the 
tichncss,  the  substantial  accomplishment  of  hb  touch;  he  has 
something  of  all  these  his  elders,  and  goes  farther  along  the  road 
of  technical  perfection  than  any  of  them.  We  still  look  to  the 
earlier  masters  for  supreme  excellence  in  particular  directions: 
to  Wordsworth  for  sublime  philosophy,  to  Cbleridge  for  ethereal 
magic,  to  Byron  for  pasuon,  to  Shdiey  for  lyric  mtensity,  to 
Keats  for  richness.  Tennyson  does  not  excd  each  of  these  in 
his  own  spedal  fidd,  but  he  Is  often  nearer  to  the  particular 
man  in  his  particular  .mastery  than  anyone  else  can  be  said  to 
be,  and  he  has  in  addition  his  own  fidd  of  supremacy.  What 
this  is  cannot  easily  be  defined;  it  consists,  perhaps,  in  the 
beauty  of  the  atmosphere  which  Tennyson  contrives  to  cast 
around  his  woric,  moulding  it  in  the  blue  mysteiy  of  twilight, 
in  the  opaline  haze  of  sunsets  this  atmosphere,  suffused  over 
hb  poetry  with  inestimable  skill  and  with  a  tact  very  rardy  at 
fault,  produces  an  almost  unfaQIng  illusion  or  mirage  of  lovdi- 
ncss,  so  that,  even  where  (as  must  sometimes  be  the  case  with 
every  poet)  the  thought  and  the  unageiy  have  little  value  in 
themselves,  the  fictive  aura  of  beauty  broods  over  the  otherwise 
undistinguished  verse.  Hence,  among  all  the  English  poets,  it 
is  Tennyson  who  presents  the  least  percentage  of  entlrelv  un- 
attractive poetry.  In  his  luminous  subtlety  and  his  broad 
undulating  sweetness,  his  rebtionship  with  Virgil  has  long  been 
manifest:  he  was  himself  aware  of  it.  But  he  was  also  con- 
sdous  that  his  exquisite  devotion  to  mere  lucidity  and  beauty 
might  be  a  snare  to  him,  and  a  happy  instinct  was  always 
driving  him  to  a  study  of  mankind  as  well  as  of  Inanimate 
nature.  Few  English  writers  have  known  so  adroitly  as  Tenny- 
son how  to  bend  the  study  of  Shakespeare  to  the  enrichment 
of  thdr  personal  style.  It  should  be  added  that  he  was  a  very 
deep  and  original  student  of  literature  of  every  description,  and 
that  the  comparatively  few  specimens  which  have  been  pre- 
served of  his  conversation  contain  some  of  the  finest  fragments 
of  modem  appreciation  of  the  great  poets  which  we  possess. 
This  is  worthy  of  consideration  in  any  attempt  made  to  skdch 
the  mind  of  a  man  who  waa  above  all  other  masters  of  recent 


Btetatuxe  an  artist,  and  wiio  onist  be  studied  in  the  vast  and 
otImc  fullness  of  his  aocompUshment  in  order  to  be  appreciated 
at  aU.  (E-  G.> 

Alfred,  Lord  1%nnyum:  e  Memoir  (i8$7),  by  Hallam.  second 
Baron  Teooyson.  as  |he  atttboritative  source  for  the  poet's  bio- 
graphy. Mr  R.  H.  Shepherd  in  his  Tennysoni€ma  {iS66),  supplied 
a  list  of  criticisms  on  hb  work,  and  a  bibliography  issued  separately 
in  1896.  Among  the  numerous  books  on  the  subject  of  hb  life 
and  writings  may  be  mentioned:  A  Commentary  <m  Tetuiysim's 
/m  Memtriam  (1901),  by  Prof.  A.  C.  Bradley;  Canon  Rawndcy's 
Memories  of  the  Tennysons  (1900);  AUred  Tenuyson  (1901),  by 
Mr  Andrew  Lang;  an  essay  on  "The  Mission  01  Tennyson"  in 
Mr  W.  S.  Lilly's  Studies  <n  "Rdifjion  and  Literature  (1904^:  and 
The  Life  ejf  Lord  Tennyson  (1904),  by  Mr  A.  C  Benson,  who  gives 
a  more  cnf  ical  estimate  of  the  poet  uun  was  possible  in  the  Memoir 
by  hb  son. 

miOR  (through  Fr.  and  It.  from  Lat.  knoff  hokling  on, 
course,  sense  of  a  law,  tone),  a  gcnetal  coarse  or  directkm,  the 
drift  or  general  meaning  of  a  statement  or  discouise,  hence,  in 
law,  the  true  purport  and  effect  of  a  deed  or  instrument.  The 
most  general  use  of  the  word  b,  in  music,  for  the  highest  kind 
of  the  natural  adult  male  voice.  Thb  use  descends  from  the 
Medieval  Latin  tenor,  which  was  applied  first  to  the  chief 
mdody,  the  canius  Jirmus,  and  then  to  the  male  voice  to  whh:h 
the  singing  of  thb  was  assigned. 

TENRIC  (Centeies  eAiiido/itf),oneof  thekiigest  representatives 
of  the  mammalbn  order  Insectivora,  the  length  being  from 
IS  in.  to  16  in.;  called  also  the  tailless  ground-hog  of  Mada- 
gascar, to  whidi  island  it  b  restricted.  The  coat  consists 
chiefly  of  bristles  and  haiis,  with  an  admixture  of  flexible  spines, 
which  in  the  young  form  longitudinal  lines  down  tlie  back;  but 
in  the  adult  they  are  limited  to  the  back  of  the  neck.  The 
general  hue  b  brown  tinged  with  ydlow.  Fnom  twdve  to 
sixteen  young  are  produced  at  a  birth,  and  twenty-one  have 
been  recorded.  In  habits  the  tenrec  b  fossorial  and  nocturnal; 
its  home  b  in  the  brush  in  the  mountain  regions,  and  in  the  cool 
season,  from  May  or  June  till  December,  it  hibernates  in  deep 
burrows.  The  long  flexible  snout  b  used  to  root  up  worms  and 
grubs,  and  ground-insects  form  part  of  its  nourishment.  These 
animals  are  very  fat  when  hibernation  begins,  and  are  then 
much  valued  for  food  by  the  natives  (see  also  Insecttvora). 

TENT.  A  tent  b  a  portable  habitation  or  place  of  shelter, 
consbting  in  its  simplest  form  of  a  covering  of  some  textile 
substance  stretched  over  a  framework  of  cords  and  poles,  or  of 
wooden  rods,  and  fastened  tightly  to  the  ground  by  pegs.. 
Throughout  the  greater  part  of  the  interior  of  Asia  the  pastoral 
tribes  have  of  necessity  ever  been  dwellers  in  tents — the  scanti- 
ness of  water,  the  consequent  frequent  failure  of  heri>age,  and 
the  violent  extremes  of  seasons  compelling  a  wandering  life. 
Tents  have  also  been  used  in  all  ages  by  armies  in  campaign. 
In  ancient  Assyrian  sculptures  discovered  by  Layard  at  Nineveh 
the  forms  of  tent  and  tent-f umbhings  are  similar  to  those  which 
still  prevail  in  the  East,  and  it  appears  that  then  as  now  it  was 
a  custom  to  pitch  tents  within  the  walls  of  a  dty.  The  ordinary 
family  tent  of  the  Arab  nomads  of  modem  times  b  a  com- 
paratively spadous  ridged  sthicture,  averaging  from  20  to  25  ft. 
in  length,  but  sometimes  reaching  as  much  as  40  ft.  Its  covering 
consists  of  a  thick  felt  of  black  goat  hair  (cp.  Cant.  i.  $— "  black 
as  the  tents  of  Kedar  ")•  of  sometimes  of  alternate  stripes  of 
black  and  white  dbposcd  horizontally.  The  ridge  or  roof  b 
supported  by  nine  poles  disposed  in  sets  of  three,  the  central  set 
being  loftier  than  those  at  each  end,  whereby  a  slope  out'A-ard 
is  formed  which  helps  to  carry  off  rain.  The  average  height 
inside  at  the  centre  b  7  ft.  and  at  the  sides  5  ft.,  and  the  cloths 
at  the  side  are  so  attached  that  they  can  easily  be  removed,  the 
sheltered  end  bdng  alwa>'s  kept  open.  Internally  the  tent  is 
separated  by  a  partition  into  two  sections,  thai  reserved  for 
the  women  containing  the  cooking  utensils  and  food.  The 
jourt  or  tent  of  the  Kirghiz  of  Central  Asia  b  a  very  capadous 
and  substantial  structure,  consbting  of  a  wooden  frame  for 
sides,  radiating  ribs  for  roof,  and  a  wooden  door.  The  sides 
are  made  up  of  sections  of  laths,  which  expand  and  contract  in 
lozenges,  on  the  principle  of  lazy  tongs,  and  to  their  upper 
extremities  ribs  are  lashed  at  regular  intervals.     Over  thb 
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Uimmwk  a  htayy  o>v«riiig  of  felt  is  thfown,  which  is  either 
weighted  down  with  stones  or,  when  necesssxy,  stitched  together. 
In  Western  o>untries  tents  are  used  chiefiiy  in  military  en* 
campments,  by  travellers  and  explorers,  and  for  temporary 
ceremonial  occasions  and  public  ipuberings.  The  material  ^ 
which  they  are  composed  is  commonly  a  light  linen  canvas  or 
navy  duck;  but  for  tents  of  small  sice  stout  cotton  canvas  is 
employed,  being  light,  strong*  elastic,  and  suffidently  water- 
proof, lliese  tents  vary  in  sixe  irom  a  low-pitched  covering, 
under  which  a  couple  of  men  can  with  difficulty  creep,  up  to 
spacious  marquees,  in  which  horticultural  and  agricttltural 
^ows  are  held,  and  which  can  accommodate  thousands  of 
persons. 

The  marquee  it  distinguished  from  the  tent  by  being:  a  ridged 
structuret  devoted  to  show  and  aocbl  usee;  but  the  humblest  tent 
otade— the  Imte  d'oftrt  or  shelter  tent  of  the  French  army— «  also 
ridged  in  form.  The  UhU  i'abri  affords  sleeping  accommodation 
for  six  men,  and  consists  of  a  rope  stretched  over  three  low  poles 
and  fixed  into  the  ground.  Four  separate  squares  of  canvas 
buttoned  together  are  thrown  over  the  rope  and  pegged  to  the 
ground  on  each  side  so  as  to  form  a  low  ridge.  Two  otner  squares 
are  used  for  covering  the  ends,  being  thrown  over  the  slanting 
rope  ends  by  which  the  poles  are  pegged  to  the  ground.  Each  ol 
the  six  men  using  the  tent  carries  one  of  the  squares  of  canvas 
besides  his  quota  of  the  poles,  rope  and  pegs.  In  the  British 
service  ienles  d'abri  are  often  improvised  bv  fastening  together 
blankets  or  waterproof  sheets  over  a  stick.  The  gipsies  and  travel- 
ling tinkers  of  England  have  an  oqualty  unpretentious  tent,  which 
consists  of  a  framework,  of  hazd  rods  bent  so  as  to,  form  a  series 
of  low  ridges,  the  ends  being  stuck  into  the  ground,  and  over  this 
frame  blankets  or  other  coverings  are  thrown  and  pegged  down. 
The  simplest,  but  at  the  same  time  the  least  convenient,^  ordinary 
tents  is  the  conical,  consisting  of  a  central  pole  with  ropes  and 
canvas  radiating  from  it  in  an  unbroken  slope  to  the  ^und.  The 
common  army  hell  tent  is  of  this  type,  but  the  conical  roof  ter* 
mtnatea  at  about  1  ft.  9  in.  from  the  groundt  and  from  it  there  hang* 
vertically  a  curtain  which  is  loosely  peg;^  to  the  ground  or  looped 
up  to  allow  of  the  free  circulation  of  air  when  the  tent  is  unoccu- 
pied or  the  weather  is  favourable.  This  form,  however,  covers 
much  ground  in  proportion  to  the  accommodation  it  affords,  as  the 
space  round  the  circumference  b  of  little  value.  A  tent,  therefore, 
which  has  sides  or  a  fall  is  a  much  more  convenient  structure. 
The  counterpart  of  the  conical  is  the  pyramidal  tent,  the  four 
equal  sides  uoping  to  the  ground;  and  this  Tor/n  with  a  fall  or 
rides  makes  the  square  tent,  which  is  both  convenient  in  shape 
and  firm,  in  structure.  Small  tents  are  also  made,  modified  from 
the  Arab  form,  with  a  central  pole  and  two  lower  lateral  poles. 
In  the  umbrella  tent  the  roof  is  supported  by  a  set  of  ribs  which 
radiate  from  the  pole,  precisely  as  tlie  ribs  of  an  umbrella  spread 
out  from  the  stick. 

The  tents  and  marquees  tn  use  in  the  British  army  are  the  follow- 
ing: The  bdt  tents  (single  or  double  thickness)  16  ft.  in  circum- 
ference, accommodating  tn  active  service  3  officers,  7  sergeants  or 
15  men  each;  the  Indian  general  service  tents,  of  various  sizes, 
square  with  pyramidal  roofs,  the  Indian  "  E.P."  and  "  Staff- 
sergeants*  "  tents,  which  are  much  roomier  than  the  tents  used  in 
India  on  active  service,  "  hospital  marquees "  and  "  operating 
tents.  •* 

In  former  wars,  when  small  professional  armies  were  employed 
and  it  was  customary  to  pay  extraordinary  attention  to  the  soldier's 
comforts,  the  train  01  an  army  included  a  full  tent  equipment,  which 
helped  to  diminish  the  already  small  degree  of  mobility  of  which 
it  was  capable  Under  the  Revolution  and  Napoleon,  and  generally 
in  the  19th  century,  the  system  of  housing  armies  in  the  field  under 
canvas  was  practically  abolished  (except  as  regards  more  or  less 
rough  UnUs  d'abri)  and  replaced  by  that  of  binets  and  bivouacs. 
The  strain  entailed  upon  the  transport  by  complete  tentage  may 
be  judged  from  the  fact  that  a  single  battalion  on  the  romimum 
scale  would  require  four  waggons,  each  with  one  ton  load  of  poles 
and  canvas,  that  is,  the  regimental  transport  would  be  doubled. 

A  tent  equipment  (of  tne  ttnte  d^abri  type)  was  introduced  into 
the  German  army  about  1888,  and  the  troops  of  Austria  and  Switzer- 
land also  possess  tents.  In  the  Russian  army  cavalry  and  engineer 
troops  are  excepted  from  the  otherwise  universal  issue  of  canvas 
shelter.  « 

TENTERDEN,  CHARLES  ABBOTT,  ist  Babon  (1763-1831), 
lord  chief  justice  of  England,  was  bom  at  Canterbury  on  the 
7th  of  October  1762,  his  father  having  been  a  hairdresser  and 
wigmaker  oi  the  town.  He  was  educated  at  Canterbury  King's 
Schodi  and  Corpus  Christi  College,  Oxford,  of  which  he  after- 
wards  became  fdlow  and  tutor  On  the  advice  of  Mr  Justice 
BuUer  (1746-1800),  to  whose  son  he  had  been  tutor,  he  deter- 
mined on  the  legal  profession,  and  entered  at  the  Middle  Ttaipls 


ID  1787.  For  several  years  he  practised  as  a  special  pleader 
under  the  bar,  and  was  finally  called  at  the  Inner  Temple  in 
1796.  He  joined  the  Oxford  circuit  and  soon  made  rapid  head- 
way. In  x8oi  he  was  appointed  recorder  of  Oxford.  In  1802 
appeared  his  Law  reiaiivt  to  Merchant  Ships  and  Seamen,  a 
omidse  and  txceUent  treatise,  which  has  maintained  its  position 
as  an  authoritative  work.  Its  publication  brou^t  to  him  so 
much  commercial  and  other  work  that  in  x8o8  he  was  in  a 
position  to  refuse  a  seat  on  the  bench;  this,  however,  he  ac- 
cepted in  x8x6,  being  made  a  judge  of  the  court  of  common 
pleas.  On  the  resignation  of  Lord  Ellenborongh  in  x8i8  he 
was  promoted  to  the  chief  Justiceship  of  the  king's  bench.  In 
bis  capacity  as  chief  justice  he  presided  over  several  important 
state  trials,  notably  that  of  Arthur  Thistlewood  and  the  Cato 
Stxeet  oonspimtors  (1820).  He  was  raised  to  the  peerage  iii 
x8a7  as  Baron  Tenterden  of  Hendon.  Never  a  great  lawyer 
and  with  no  pretence  to  eloquence,  Tenterden  made  his  way  by 
sound  common  sense  and  steady  bard  work.  He  was  an  un- 
compromising Tory,  axKi  had  no  sympathy  with  the  reform  of 
the  criminal  law  carried  out  by  Romilly;  while  he  strongly 
opposed  the  Catholk  Relief  Bill  and  the  Reform  BiU.  He 
died  on  the  4th  of  November  1832,  and  was- buried,  by  his  own 
desire,  in  the  Foundling  Hospital,  London,  of  which  he  was  a 
governor.. 

Tenterden  was  succeeded  in  his  title  l^  his  son,  John  Henry 
Abbott  (1796^1870),  then  by  his  grandson,  Charles  Stuart 
Aubrey  Abbott  (X854-X882),  permanent  under-secretaiy  for 
foreign  affairs,  who  was  made  a  K.C.B.  in  1878.  In  1882  the 
Litter's  Son,  Charles  Stuart  Henry  Abbott  (b.  X865)  became  the 
4tb  Baron. 

TENTERDEN^  a  market  town  and  municipal  borough  in  the 
Asl^rd  parliamentary  division  of  Kent,  England,  62  m.  S.E. 
by  Er  of  London  by  the  Soutb-Eastem  and  Chatham  railway. 
Pop.  (xgox)  3243.  It  lies  on  an  elevation  above  the  Newnill 
ChanneC  a  tributary  of  the  Rother,  whose  flat  valley,  called 
the  Rother  Levels,  was  an  estuary  within  historic  times;  and 
even  as  late  as  the  x8th  century  the  sea  was  within  2  m.  of 
Tenterden,  which  is  a  member  of  the  affiliated  Cinque  Port  of 
Rye.  The  church  of  St  Mildred  is  Early  English  and  later, 
and  its  tall,  massive  Perpendicular  tower  is  well  known  for  the 
legend  connecting  it  with  Goodwin  Sands.  The  story  is  that 
the  Abbot  of  St  Augustine,  Canterbury,  diverted  the  funds  by 
which  the  seap-wall  protecting  Earl  Godwin's  island  was  kept 
up,  for  the  purpose  of  building  Tenterden  steeple,  the  conse- 
quence being  that  in  1099  an  inundation  took  place  and  "  Ten- 
terden steeple  was  the  cause  of  the  Goodwin  Sands."  Attached 
to  the  church  is  a  penitentiary  used  in  the  reign  of  Qaten  Mary 
for  the  confinement  of  persons  awaiting  trial  on  a  charge  of 
heresy.  The  church  of  Hi^  Haldcn,  in  the  neighbourhood, 
is  remarkable  for  its  octagonal  wooden  tower  constructed  of 
huge  timbers,  with  a  belfry  of  wooden  tiles  (shingles),  of  the 
time  of  Henry  VI.  Tenterden  has  a  considerable  trade  in 
agriadtucal  produce  and  stock.  It  is  governed  by  a  mayor, 
four  aldermen  and  twelve  councillors.  Area,  8946  acres. 

Tenterden  {Tenierdenne^  Tentyrden)  figures  frequently  in 
contemporary  records  from  1300  onwards.  In  1449  Heniy  VI. 
incorporated  It  by  the  name  of  a  "  BaiHff  and  Commonalty," 
and  united  it  to  Rye.  In  return  for  these  and  other  privileges 
it  was  to  coMtribute  towards  the  services  due  from  the  latter  as 
one  of  the  Cinque  Ports.  The  troubles  of  1449  apparently 
hindered  the  issue  of  the  charter,  since  in  X463  Edward  IV. 
brottght  it  into  operation.  In  1600  it  was  incorporated  under 
the  title  of  the  "  Mayor,  Jurats  and  Commons  "  of  the  town  and 
hundred  of  Tenterden,  in  the  county  of  Kent,  the  members  of 
the  corporatkMi  ranking  henceforward  as  barons  of  the  Cinque 
Pons.  A  weekly  com  market  on  Friday  and  a  yeariy  fair  on  the 
first  Monday  in  Xlay  were  gmnted,  both  of  which  are  held  at  the 
present  day  In  1790  a  contemporary  writer  menrions  the 
market  as  being  little  frequented,  whilst  the  fair  was  large  and 
resorted  to  by  all  the  neighbourhood  This  charter  was  «»> 
emplified  by  that  of  the  year  1700.  The  size  and  importance 
of  TMterden  ««a  be  estimated  Irom  a  receipt  of  1635  for  ^90 
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ahip>money,  as  compared  with  £70  ooDtribated  by  Favexsham, 
and  £60  by  Hythe.  Under  Edwuid  III.  aeveral  refugee  FleminKb 
aettled  in  the  town  and  established  the  wooflen  manufacture. 
An  old  waste  book,  still  preserved,  ooDtams  entries  of  amounts 
of  cloth  sent  from  Tenterden  to  London.  By  1835  this  trade 
bad  completely  died  out,  and  Tenterden  was  suffering  from 
the  depression  of  agricultural  interests. 

TfiHURE  (Fr.  lenurey  from  Lat.  Unere,  to  hold),  in  law,  the 
holding  or  posaesaon  of  land.  The  holding  of  land  in  En^and 
was  originally  either  allodial  or  feudal.  Allodial  land  was  land 
held  not  of  a  superior  lord,  but  of  the  king  and  people.  Such 
ownership  was  absolute.  It  possibly  took  its  origin' from  the 
view  that  the  land  was  the  possession  of  the  clan;  that  the 
chief  was  the  leader  but  not  the  owner,  and  was  no  doubt 
'strengthened  by  the  temporary  and  partial  occupation  by  the 
Romans.  Their  withdrawal,  followed  by  the  Saxon  invasion, 
tended,  without  doubt,  to  re-establish  the  principle  of  common 
village  ownenhip  which  formed  the  basis  of  both  Cdtic  and 
Gennan  tenure.  Tn  the  later  Saxon  period,  however,  private 
ownership  became  gradually  more  extended.  Then  the  feudal 
idea  began  to  make  progress  in  England,  much  as  it  did  about 
the  same  time  on  the  continent  of  Europe,  and  it  received  a 
great  impetus  from  the  Norman  conquest.  When  English  law 
began  to  settle  down  into  a  system,  the  principle  of  feudalism 
was  taken  as.  the  basis,  and  it  gradually  became  the  undisputed 
maxim  of  Eng^sh  law  that  the  sovereign  was  the  supreme  lord 
of  ail  the  land  and  that  every  one  held  under  him  as-  tenant, 
that  there  was  no  such  thing  as  an  absolute  private  ri^t  of 
property  in  lai^d,  but  that  the  state  alone  as  personified  by  the 
sovereign  was  vested  with  that  right,  and  conceded  to  the 
individual  possessor  only  a  strictly  defined  subordinate  rig^t, 
subject  to  conditions  from  time  to  time  enacted  by  the  com> 
munity  (see  also  Feudausm).  Feudal  tenure  was  (fivided  into 
free  and  non-free.  Free  tenures  were  frankalmoign,  knight 
service,  serjeanty  and  free  socage.  These  tenures  are  dealt 
with  under  their  separate  headings.  Base  or  non-free  tenure 
was  tenure  in  villenage  {q.v.)  and  copyhold  (9.V.),  and  see  also 
Manor. 

TEPIC*»  a  territory  of  Hexico  facing  on  the  Pacific  Ocean  and 
bounded  N.,  £.  and  S.  by  Sinaloa,  Durango  and  JaUaco.  Area 
11,375  sq.  m.  Pop.  (xQOo)  150,098.  The  active  volcano  of 
Ceboruco  rises  in  the  western  part  of  the  territory.  The  slopes 
and  valleys  are  densely  wooded,  the  lower  regions  being  very 
fertile  and  adapted  td  tropical  agriculture.  The  rainfall  is 
abundant,  and  the  dimate  hot,  damp  and  malariaL  The  Kio 
Grande  de  Lerma,  or  Santiago,  is  the  principal  river,  whose 
sources  are  to  be  found  on  the  high  plateau  in  the  statt  of 
Mexico.  The  next  ku^est  river  is  the  Mesquital*  which  has  its 
Sources  in  the  state  of  Dumngo,  not  far  from  the  city  of  that 
name.  The  products  of  the  territonial  coast  lands  are  sugar, 
cotton,  tobacco,  maize,  palm  oil,  coffee,  fine  woods  and  medi- 
cinal plants.  Mining  attracts  much  attention  in  the  sierras, 
and  its  mineral  deposits  are  rich.  There  are  cotton  and  cigarette 
factories  at  the  town  of  Tepic,  besides  sugar  works  and  dis- 
tilleries on  the  plantations.  The  capital  of  the  territory  is 
Tepic  (pop.  1900,  15,488),  attractively  situated  on  a  small 
plateau  2950  ft.  atx)ve  sea  level,  s6  m.  £.  by  S.  of  Its  port,  Saa 
Bias,  with  whidi  it  is  connected  by  rail. 

The  territory  of  Tepic  was  detached  from  the  Stale  of  Jalisco 
in  1889  on  account  of  the  belligeient  attitude  of  its  populalion, 
chiefly  composed  of  Indians.  A  territorial  form  of  government 
places  it  more  directly  under  the  control  of  the  oatiooal  executive. 

TEPIDARIUM.  the  term  given  to  the  warm  (kfidus)  bath- 
room of  the  Roman  baths.  There  is  aa  interesting  <ixample  at 
Pompeii;  this  was  covered  with  a  semicircular  barrel  vault, 
decorated  with  reliefs  in  stucco,  and  round  the  room  a  series 
of  square  recesses  or  niches  divided  from  one  another  by 
Telamones.  The  tepidarium  in  the  Roman  thermae  was  the 
great  central  ball  round  which  all  the  other  halls  were  grouped, 
and  which  gave  the  key  to  the  plans  of  the  thermae:  it  was 
probably  the  ball  where  the  bathers  first  assembled  prior  to 
taking  the  oold  bath  or  passing  through  the  various  hot  baths, 


and  was  decorated  with  the  richcit  marbles  and  mosaics:  it 
ret^ved  Its  light  through  clerestory  windows,  on  the  sid';;s,  the 
front  and  the  rear,  and  would  seem  to  have  been  the  hsJl  in 
which  the  finest  treasures  of  art  were  placed;  thus  in  the  thermae 
of  Caracalla,  the  Famese  Hercules,  tind  the  Toro  Famese,  the 
two  gladiators,  the  sarcophagi  of  green  basalt  now  in  the 
Vatican,  and  numerous  other  treasures,  were  found  during  the 
excavations  by  Paul  IIL  in  1546,  and  tranq[>orted  to  the 
Vatican  and  the  museum  at  Naples. 

TBPLITZ  (Czech,  Teplke),  or  Teplitz-Sch6nau,  as  it  Is 
officially  called  since  the  incorporation  of  the  village  of  Sch5naa 
in  1895,  a  town  <^  Bohemia,  Austria,  80  m.  N.N.W.  of  Prague 
by  r^  Pop.  (1900)  24,420.  It  is  picturesquely  situated  in 
the  plain  of  the  Biela,  which  separates  the  Erzgebirge  from  the 
Bohemian  Mittdgebirge,  and  is  a  favourite  watering-place, 
containing  a  large  Kurkaus  and  numerous  handsome  bath- 
houses. The  environs  are  laid  out  in  pretty  and  shady  gardens 
and  promenades,  the  finest  being  in  the  park  which  surrounds 
the  ch&teau  of  Prince  Clary- Aldringen,  built  in  1751.  The 
other  chief  building  are  the  Roman  Catholic  Schlosskirche, 
built  in  1568  and  altered  to  its  present  form  in  1790,  the  Pro- 
testant church,  the  Jewish  synagogue  with  a  conspicuous 
dome,  and  the  theatre.  In  the  garden  of  the  chiteau  are  two 
ancient  towers,  probably  the  remains  of  the  Benedictine  con- 
vent, but  ascribed  by  local  tradition  to  the  knight  Kolostuj,  the 
legendary  discoverer  of  the  springs.  The  saline-alkaline  springs 
of  Teplitz,  ten  to  twelve  in  number,  ranging  in  temperature 
from  90**  to  117**  Fahr.,  are  classed  among  what  an  called 
"indifferent''  waten.  Used  almost  exclusively  for  bathing, 
they  are  prescribed  for  gout,  rheumatism,  and  some  scrofulous 
affections,  and  their  reputed  efficacy  in  alleviating  the  effects 
of  gun-shot  wounds  had  gained  for  Teplitx  the  sobriquet  of 
"  the  warriors'  bath."  Military  baths  are  malntaired  m  ;he 
town  by  the  governments  of  Austria,  Prussia  and  Saxony,  and 
there  are  also  bath-houses  for  the  poor.  TepUts  is  much  visited 
for  the  after-cure,  after  Carlsbad  and  similar  spas.  The  number 
of  patients  is  about  6000  and  the  passing  visitors  about  45,000. 
The  presence  of  a  bed  of  lignite  in  the  neighbourhood  has 
encouraged  the  industrial  development  of  Teplitz,  which  carries 
on  manufactures  of  machinery  and  metal  goods,  cotton  and 
woollen  goods,  chemicals,  hardware,  sugar,  dyeing  and  calico- 
printing. 

The  thermal  springs  are  fabled  to  have  been  diaco^'cred  as  eariy 
as  762,  but  the  first  authentic  mention  of  the  baths  occurs  in  the 
i6tn  century.  The  town  is  mentioned  in  the  12th  century,  whim 
Judith,  queen  of  Ladislaus  I.  of  Bohemia,  founded  heie  a  convent 
for  Benolictine  nuns,  which  was  destroyed  in  the  Hussite  war^ 
In  the  I7ih  century  Teplitz  bekmgcd  to  the  Kinskys,  and  after 


assumed  the  additbnal  name  and  arms  of  Aldringna/  The  family, 
which  was  raised  to  the  rank  of  count  in  1666  and  of  prince  of  the 
Empire  in  1767,  still  retains  the  property.  Teplitz  hgures  in  the 
history  of  Wailcnstein,  and  is^  also  interesting  as  the  spot  where 
the  monarchs  of  Austria,  Russia  and  Prussia  hr&t  signed  the  tripje 
alliance  against  Napoleon  in  1813.  It  is  a  curious  fact  that  on  the 
dayr  of  the  earthquake  at  Lisbon  (ist  November  1775)  the  main 
spring  at  Teplitz  ceased  to  flow  for  some  minutes. 

TERAMOt  an  episcopal  see  of  the  Abnizzi,  Italy,  the  capiul 
of  the  province  of  Teramo,  16  m.  by  rail  W.S.W.  of  Giulianova, 
a  junction  on  the  Ancona-Brindisi  railway.  Pop.  (1901) 
10,508  (town);  24,091  (commune).  The  town  stands  00  the 
left  bank  of  the  Tordino,  where  it  is  joined  by  the  Vezzola,  at  an 
altitude  of  876  ft.  above  sea-level.  The  picturesque  valley  of 
the  Tordino  is  here  domii\^ted  by  the  peaks  of  the  Gran  Sasso 
d'ltalia.  The  town  is  traversed  by  one  straight  wide  street 
with  large  houses,  but  for  the  most  part  it  consists  of  narrow 
lanes.  The  cathedral  has  a  Romanesque  Gothic  portal  of  2332 
by  a  Roman  marble  worker  named  Deodat.a5,  and  the  interior 
is  decorated  in  the  Baroque  style,  but  still  retains  the  pointed 
yaulting.of  1154,  introduced  into  Italy  by  French  Benedictines; 
it  conuins  a  splendid  silver  antependium  by  the  15th-century 
goldsmith  Nicok)  di  GuanJBagrele  (r433-48)  The  tower  is  fine. 
The  church  of  &  Antonio  is  also  in  the  Romanesque  Gothic 
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«9lc/  Vmd^  tiM».  ohaidi'ot  8.  AmTdci  Puipeta  raaMqfli  ol 
Romaic  houses  and  of  the  origrnal  cathedral  have  been  di** 
covered  (F.  Savini  in  Natisie  degli  scavi,  1898,  137).  In  the 
Comnmnal  Gallery  is  an  altarpiece  from  the  cathedral  \>y  the 
Venetian  JaoobeUo  dd  Fiore  (1400-1459).  The  antiquities  in- 
dude  lemains  of  a  gateway,  a  theatre  and  tMtths,  as  well  as 
numerous  inscriptions.  There  are  manufactures  of  wool  and 
lUk,  and  of  straw  hats  and  pottery. 

The  ancient  Inleiamna  Praetuttionim  (so  calkd  to  distaa- 
gii&h  it  from  Interamoa  Liienas  and  Interamna  Kahars)  was 
ae  cMef  town  of  the  tribe  of  the  Praetuttii  Its  pre^Roman 
necropolis  was  discovered  in  1905  (F.  Savin!  in  Notiae  degfi 
ieati,  1905,  867).  Of  its  municipal  constitution  little  is  known, 
indeed  in  an  inscription  of  the  end  of  the  Republic  it  is  spoken 
of  both  as  a  cdtmia  and  a  municipium.  It  was  atuated  on  a 
branch  of  the  Via  Caedlia  (?.«.).  Remains  of  an  amphitheatre 
still  exist.  In  the  valley  of  the  Vomano  near  Montorio  waa  a 
Roman  village,  probably  dependent  on  Interamna,  vrith  a 
temple  of  Hercules  {Corp.  truer.  Lat^  ix  p.  484). 

See  V.  Bind],  Monumenli  degH  Abrum  (Naples,  1889),  I  sqq. 

TBRAPHIM  (A.V.  sometimes  transcribes,  €.g.  Judges  xviL  5; 
xviii.  14  seq.;  Hosea  iii.  4;  sometimes  traielates  **  image," 
X  Sam.  xix.  13;  "  idols,"  Zech.  x.  2;  "  idolatry,"  x  Sam.  xv.  23; 
R.V.  renders  consistently  "  teraphim  "),  a  Hebrew  word,  found 
cmly  in  the  plural,  of  uncertain  etymology.  The  name  appears 
to  be  applied  to  some  form  of  idol  (cf.  Gen.  xxxi.  19  and  30), 
but  details  as  to  its  precise  configuration,  &c,  are  lackLig. 
From  X  Sam.  xix.  13,  x6  it  would  seem  that  in  the  eariy 
monarchical  period  a  regular  place  in  every  household  was  still 
reserved  for  the  teraphim;  while  in  the  8th  centiuy  Hosea 
(iiL  4)  speaks  of  "  cphod  and  teraphim  "  as  essential  elements 
in  the  national  worship.  Later  the  teraphim  with  other  ad- 
juncts of  heathenish  worship  were  banned  by  the  prophets. 
The  meaning  of  the  Elohistic  story  in  Gen.  xzxv.  2-4  dearly 
is  that  the  employment  of  teraphim  and  of  other  heathen 
practices  of  Aramean  paganism  was  given  up  by  Israel  in  order 
that  they  might  serve  Jehovah  alone  at  BetheL  In  Judges  and 
Hosea  the  teraphim  are  closely  associated  with  the  ephod;  both 
are  mentioned  in  connexion  with  divination  (cf.  2  Kings  ixiil. 
94;  Ezek.  xxi.  2X  [26];  2U:ch.  z.  2).  Whether  the  teraphim 
were  "  consulted  "  by  lot  or  not  is  uncertain.  In  view  of 
Esek.  XXX.  21  and  Hosea  iii.. 4  it  is. difficult  to  suppose  that  the 
teraplum  were  purely  household  idols.  The  Rabbinical  con- 
jectures on  the  subject  can  be  fotmd  in  Buxtorf,  Lex.  Taltn. 
(fid,  Fischer),  1315  seq.  One  of  the  most  curious  is  that  the 
teraphim  consisted  of  a  mummified  human  head  (see  also 
Ephod).  (W.  R.  S. ;  G.  H.  Bo.) 

TERBITTH  [symbol  Tb,  atomic  weight  X59-2  (0»x6)],  a 
metallic  chemical  element  belonging  to  the  rare  earth  group; 
it  was  originally  called  erbia  by  its  discoverer  Mosander  (see 
Rare  Earth).  Pure  terbium  compounds  were  obtained  by 
G.  Urbain  {CompL.tend.,  X904  seq.)  by  fractional  crystalliza- 
tion of  the  nickel  double  nitrates,  the  ethyl  sulphates,  and  the 
bismuth  double  nitrates  of  the  terbium  earths.  Terbium  appears 
to  be  trivalcnt.  The  oxide  is  a  black  or  brown  powder  according 
as  It  is  prepared  from  the  exalate  or. sulphate,  and  when  pure 
it  is.non-iiuoiescent,  but  mixed  with  gadoUnia  or  alumina  it 
possesses  this  property.  It  yields  colourless  salts;  the  crystal- 
lized sulphate  has  the  formula  Tbi(SO0r  8H3O. 

TER  BORCH  (or  Tbrburg),  GERARD  (i6z7-i68x),  Butch 
subject  painter,  was  bom  in  1617  at  Zwolle,  in  the  province  of 
OvetyKidf  Holland.  He  received  an  excellent  education  from 
his  father,  oboan  artist,  and  developed  his  talent  very  early. 
The  inscription  on  a  study  of  a  head  .proves  that  Ter  Borch  was 
at  Amsterdam  in  16^2^  where  he  studied  possibly  under  C. 
Duyster  or  P.  Codde.  Duyster's  influence  can  be  traced  in  a 
picture  bearhig  the  date  1638,  in  the  lonidcs  Bequest  (Victoria 
and  Albert  Museum).  In  1634  he  studied  under  Pleter  Molyn 
in  Haarlem.  .  A.  record  of  this  Haarlem  period  is  the  "  Con- 
mltatiott  "  (1635)  at  the  Berlin  Gallery.  In  1635  he  was  in 
London,  and  subsequently  he  travelled  in  Germany,  France, 
Spain' and  Italy,    It  is.  certain  that  he  wa3  in  Rome  in  164  r. 


when.  he.  paiiH^  lUe.MMtt  paitrait*  on  copRer  of  **  Jan  Six  " 
and  "  A  Young  Udy  "  (Six  CoUection,.Amsterdam).  In  1648 
he  was  at  Mtinster;  during  the  meeting  of  the  congress  which 
ratified  the  treaty  of  peace  between  the  Spaniards  and  the 
Dutch,  and  executed  his  celebrated  little  pictuie,  painted  upon 
copper,  of  the  assembled  plenipotentiaries— a  work  which, 
along  with  the  "  Guitar  Lesson  "  and  a  portrait  of  a  "  Man 
Standing,"  now  represents  the  master  in  the  national  collection 
in  London.  The  picture  was  bought  by  the  marquess  of 
Hertford  at  the  Demidoff  sale  for  £7280,  and  presented  to  the 
National  Gallery  by  Sir  Richard  Wallace,  at  the  suggestion  of 
his  secretary,  Sir  John  lAvmy  ScotU  At  this  time  Ter  Borch 
was  invited  to  visit  Madrid,  where  he  received  employment 
and  the  honour  of  knighthood  from  Philip  IV.,  but,  in  conse- 
quence of  an  intrigue,  it  is  said,  he  was  obliged  to  return  to 
Holland.  He  seems  to  have  resided  for  a  time  in  Haarlem; 
but  he  finally  settled  in  Deventer,  where  he  became  a  member 
of  the  town  council,  as  which  he  appears  in  the  portrait  now  in 
the  gallery  of  the  Hague.    He  died  at  Deventer  in  x68x, 

Ter  Borch  is  excellent  as  a  portrait  painter,  but  still  greater 
as  a  painter  of  gemre  subjects.  He  depicts  with  admirable 
truth  the  life  of  the  wealthy  and  cultured  classes  of  his  time^ 
and  his  work  is  free  from  any  touch  of  the  grossncss  which  finds 
so  large  a  place  in  Dutch  art.  His  figures  are  well  drawn  and 
expressive  in  attitude;  his  colouring  is  clear  and  rich,  but  his 
best  skill  Ucs  in  his  unequalled  rendering  of  texture  in  draperies^ 
which  is  seen  to  advantage  in  such  pictures  as  the  "Letter" 
in  the  Dutch  royal  collection,  and  in  the  "  Paternal  Advice  '^ 
(known  as  the  "Satin  Gown ")-^ngraved  by  Wille— which 
exists  in  various  repetitions  at  Bcriin  and  Amsterdam,  and  in 
the  Bridgewater  Gallery.  Ter  Borch's  works  are  comparatively 
rare;  only  about  eighty  have  been  catalogued.  Six  of  these 
are  at  the  Hermitage,  six  at  the  Berlin  Museum,  ^ve  at  the 
Louvre;  four  at  the  Dresden  Museum,  and  two  at  the  Wallace 
Collection. 

See  Ctrari  Terhurg  {Ter  Borch)  H  sa  familU,  by  Emile  Michel 
(Paris.  1887):  Der  kinsOerische  Eniwickelitngsgang^des  G.  Ter 
Borck,  by  Dr  W.  Bode;  MaUree  d'aiUr^ois,  by  E.  Fromentin 
C4thed.,  Parian  I88a). 

TERCEIRA*  an  island  in  the  Atlantic  Ocean,  belonging  to 
Portugal,  and  forming  part  of  the  Azores  archipelago.  Pop. 
(1900)  48,770;  area,  324  sq.  m.  Tcrceira, 't.«.  "the third," 
was  so  called  as  being  the  third  island  of  the  archipelago  to  be 
discovered  by  the  Portuguese.  From  its  .central  position  it' 
was  long  the  seat  of  administration,  but  its  capital,  Angra  (q.v.y 
or  Angra  do  Heroismo  (pop.  10,788),  baa  lost  much  of  its  com* 
merdal  importance.  The  other  chief  town*  arc  Ribeirinha 
(3090),  and  Praia  da  Victoria  (3236).  Unlike  the  neighbouring 
i^nds,  Terceira  exhibits  few  extensive  traces  of  volcanic  action; 
and  the  summits'  of  its  mountains  are  generally  level.  It 
abounds  in  grain  and  cattle;  but  the  wines  are  inferior,  and 
fruits  are  raised  merely  for  internal  consumptipn.  (See  also 
AzoRzs.) 

TBREBINTH,'  botanical  name  Pistacia  TerdnnikuSj  a  member 
of  the  natural  order  Anacardiaceae,  usually  a  small  tree  common 
in  the  south  of  Europe  and  the  whole  Mediterranean  area.  It 
has  a  purplish  grey  bark  and  compound  leaves  with  two  to  four 
pairs,  and  an  odd  terminal  one,  of  smooth  dark  green  oval  blunt 
leaflets,  wfaidi  when  young  are  thin,  transluctint  and  strongly 
tinged  with  reddish  purple.  The  very  small  numerous  unisexual 
flowers  are  borne  on  panicles  which  spring  from  just  above  the 
scats  of  last  year's  leaves.  The  fruit  is  a  small  roundish  bright 
red  drupe  with  a  scanty  pulp.  The  plant  has  been  long  known 
in  Eni^sh  gardens.  A  liquid  oleo-resinons  exudation,  known  as 
Chian,  Sdo  or  Cyprus  turpentine,  is  obtained  by  cutting  the 
stem.  The .  Chian  turpentine  of  commerce  is  obtained  ex« 
dusively  from  the  Island  of  Scio;  the  produce  is  very  small,  a 
large  tree  yielding  only  xo  orii  ounces  in  one  year.  An  allied 
^>edes,  P.  LenliscuSf  is  the  mastich  tree. 

TEREDO,  a  genua  of  Lamellibranchiate  MeUusca,  of  the 
order  EuhunelUbranchia,  suVoider  Adcsmacea,  family  Tiere- 
dinidae.  ^  The  ammals  Incladed  in  this  genus  axe  commox^ 
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TEREDO 


known  u  "  ahip-imrmi,"  and  ue  nMoriom  lor  the  dtMnicttOn  1  ke™i^>hi»le«l  ta  ibt*i 
which  they  ctiue  in  thipi'  timbtn,  tie  ■moiwotV  of  hJrboms,  ™™,^itS^h^1J:j; 
and  pik*  or  olhct  wood  ImnmMit  for  ■  long  period  in  the  bci.  j  vbkh^bonn  Into  vi 
They  inliabit  tang  cyUadriciI  botes,  which  ihey  excavate  in  the  j  obKmiiiin.  Mueh  haj 
wood,  and  itsuaJly  oecur  In  ^reat  numben,  crowded  together 
I  only  a  very  thin  61m  remains  beti 


Eachb 


9   lined  I 


.  layer  oj  aicareo 
;  this  Unlng  b  not  nsuil 


boui  the  boiini  o(  thk  and 
pa^  in  PUI.  Trtmt^  1I36, 


substance  secreied  by  the 

complete,  but  stops  short  a  niuc  oisiancc  irom  iite  inner  eno 
n[  the  bntniw,  where  the  bocing  piocess  contEnues  to  take  place. 
In  BODM  bucTowi,  however,  the  lining  Is  romplcle,  either  because 
tbe  animal  has  mcbed  its  full  size  0[  beoiUM  aame  cause  pre- 
nnts  it  continuing  111  tunnel;  In  audi  cases  the  cakareous 
tube  has  a  hemispherical  lermioalion.  The  burrows  are  usually 
driven  in  tbe  ditcclion  of  the  grain  of  the  wood,  but  not  in- 
variably so.  When  a  knot  or  naQ  or  tbe  tube  of  a  neighbour 
b  reached,  tbe  coune  of  the  burrow  is  attend  so  as  to  bend 
round  the  obatiuctioo.  One  burrow  ji  Mvei  found  to  break 
inlo  another. 

Tlie  odiili  Trrrio,  whM  leiuuved  from  Its  burrow  and  caicareouB 
lube,  iaframafew  incbEatol  [(.  hi  length,  accotdinc  to    ' 
to  which  ii  beUuigfl,  and  b  cybiidrical  and  wonn-lika  In  a^. 
The  anterior  end.  which  lies  at  Ihe  bonom  of  the  bunow, 
what  enlarged  and  bears  a  p^    '    '    " 
connccied  by  tbe  iiniat  Hganenl.  uin  wv  (fiun 
The  valves  are  Riangutar  in  shape  and  very 
wbicfa  ii  in  contact  with  Ibc  animaL     I-  '- 
wkldy  lepamed.  aod  ibe  mantle  tuba,  w 
has  heR  a  lUgbt  median  apceture.  througk 

abort  Buckef'bke  foot  can  be  pvotnidecL     

portion  of  tbe  body  behind  the  sMI-btulng  part 
■aked,  eieept  for  the  sbrily  lining  d  the  bvrroi 
which  la  aeereled   by    thia   part.     ADtetiorfy  (h 

poftioa  contalf  — '  ~'  '"■-  *—*•• — .— -~- 

!t  forms  a  nil 


argued  tLiI  the  Trrrdo  boi , .. ,  , 

the  aurface  of  ihe  foot,  which  it  us?s  as  a  flucker,  and  then 

the  wochI  wiih  ih«  lough  front  edsesof  the  ahrir-valvei.    TY 

the  fimUartiy  of  cbe  auanMBieat  uS  the  An 

1*  to  those  occurring  in  Pkelat^  m  which  tV ' 

bed  Ku  aciuilly  ohnnd.     W.  Thomj 


muKlcs  in  T. 


//.  ThompBB.  I 
•upported  the  ' 


-  ^buy  Hancock,  again  {Amn.  aid  Mam, 
inks  that  the  eKavauai  power  id  ToA 

the  valves.  But  the  ac'ruareiUtwe  of 
ir  scid  secmion  baa  been  denied  by  other*, 
e  foot  ii  tbe  orna  by  whiclk  the  Aainl 
umber  of  Lanaellkaache  tbe  feoi  is  doabt- 
and  it  Is  difficult  to  see  how  the  limpet 
>hk:h  il  b  attached  If  not  by  meana  of  the 
he  same  time  il  b  dilScult  to  ^^aln  how 

d  Jeffrey*  supposes  that  particles  are  dersched 
n™tened  sgrfscTto  whic^--  '—  ' '^-■ 


eubtdar  outgrowllu  of  the 


elongated  ^1  plates,  which  have  the  tyincal 

bnochiate  fltnictnre.    la  the  upper r'""'' 

latheitttum.    A  ihfck  musculo  ri... .,  __.. ,.^., _. 

rcgtoA  of  tbe  body,  and  bean  Ewo  ealcaieous  plates  opening;    r.p.,  reno-perizHjdiai  orilice; 

shaped  like  ipndei  or  balikdorea.     Tbe  expanded  Grobbeo  and  Beuck,  from  Luikeiter'i 

parts  of  these  plitei  are  free  and  proiect  backwaidi; 

tbe  handle  b  fixed  in  a  deep  socket  or  ch  lined  by  epldemiis.     fages  lelair 

These  calcareoua  plalei  are  called  palleu  (Fr.  paimi     '     -  ■■   ■  ■-.... 

tbe  patlers  the  tubular  body  bifurcates,   forming 

.i_n..  ..  .L 1  „i —  I  -melKbiinchsr  the  ilpbaii 


in  wide  limits 


□IS  cose  at  toe  aid  of  tba  vficenl  maaa  and  at 
tne  anterior  ena  at  the  gills.    Beaidia  tbe  visceral  gan^ia  a  ceiebial 

large  cryHal  line  Kyle.  The  luDCffcB  of  tbe  pUMS  b  to  form 
an  operculLim  to  the  caioa/eoos  tube  when  the  bdIwiu  are  with- 
drawn Into  it     In  some  species  Ibe  esMrnal 

uTdi^klSl  "by  a  hw 

flian  of  their 

to  tne  IDTTnation  of  a  gaitnjia  1^  epibole.  By  the  growth  of  a 
preoml  lobe  provided  with  a  riiie  of  cQla,  and  by  the  rormalion  of 
a  mouth  and  an  anus,  the  trocDcenhere  stage  is  reached.  A  pair 
of  tUn  ■hdli  then  apprnr  on  the  side*  of  the  larva,  tonnected  by  a 
hinge  on  thg  dnnal  median  line,  and  Ibe  foot  grows  out  between 
■Jouih  and  anua.  By  Ibe  time  the  lirvae  "  •warm,"  or  have  the 
branLhial  cavity  of  the  |»rtnt  to  live  fnr  a  time  as  fiee-swinuninB 

cover  the  whole  of  the  body  when  the  velum  b  retracted;  the 
foot  b  also  long,  cyUndikal  and  flexible,  aad  can  be  protruded 


The  Tpeda  u  diorc 


^lihSu 


Tbe  valva 


pedal  ganglion;    r.^.,  reiiai 
il  gangUon.     {Partly  after 

la  (S.  Spain)  a  larv-baat  wi 


fagesfou 
In^S 


i  that  they  nearly  all  perished  in  Ihe  wiHer.  T 
ly  the  case,  as  the  die  of  tbe  tubes  varira  1 
ifthcir  giuleat  Ttvmt  are  made  in  July  an 
have  nothing  to  fear  Iroin  their  atlacka,  and 


riveo  In  in  dose  proKimJty.    Soaking  wood  ia 
nain  sxfegu^;    Jeflreya  found  at  Chrisiiaiiia 


'»3F*M 


untry. 


in  account  ci  the  discovery 

re  being  impkily  destro^'oa 
ras  in  danger  of  Inundation. 
I  the  animal,  by  P,  Masuet, 


— puNbbed  CO.- 

J.  RouBct  and  Godfrey  Sellius.      

irtuch  was  Ihe  best.  deKribed  the  anaton]  of  the  CRaim  am 
■howcd  ihat  lis  aifiuicia  wen  with  hivalte  molluKa.  The  truth 
of  Sellius's  view  was  not  grasped  by  Linnseus,  who  pbccd  Tmdt 
logeiher  with  Strpula  in  the  genus  DmraltBm^  bat  it*  nnwr 
potJIioA  was  re-eslablbbed  by  Ctivier  and  LaitM 

aware  of  the  work  of  Sellhw.  in "-  "       ' 

fiiBi  CO  discover  Ihe  onlluKaa  affi 
oecesairy  to  atve  here  a  definillan  of  the  genus  uken  from  any 
■yitenutln;  it  will  be  sufficient  to  point  out  thai  Ihe  kWE  cylln- 
driul  bodywilh  Its  two  small  anterior  polygondvdvesi  tbeabsentr 


TERBK— TERENCE 
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Mmn  fa  U»  BritU  CmOilm.  fi«M  th.  faDairias  iMcia  u 
BntUi:Anfc  wnnKa,  SpcnilB-,   T.   niaalii.  Una.:  T.  fii- 
^ji-tM    rk — ^^-t^^ —  ''T-^  jftggatara,  Huilpy,     T.  lurrtctka  ocxirt 
^■■t  of  Cnl    Britain.      It    was   caken    by 
ck  in  W«tciiniil>liT.  iDd  ocaintd  in  JcfCreyl'; 

MiUoid  Uavmi.    Thii  mnxt  tHi  Wn  de- 

■cribid  br  Gi«lin  ud  >  nuinbcr  «F  British  authoi.  »  T.  Hdmyij, 
Liaa.  It  b  dBOiiiEuiihAl  by  luvjng  the  tnxof  thepaUeo  ^mpfe, 
■M  fbAed,  and  lie  tube  •eod^cneaiiiRstid  u  iu  umiinr  pn*- 
tarior  md.  llie  kocth  doa  not  Bmalty  csmt  ■  foot.  It  ii  iba 
T'  noiim  ol  ScUiui.  T.  imMi  hu  breo  ideiiii&Ht  from  (be 
fiftim  o(  ScUIus.  u  nrfikb  Lmiucui  refFrrcd;  StUiui  allnl  it  T. 
nurMO.  It  ocoin  on  all  (be  wBtcn  (nd  nuiIiBn  cmiti  of 
Eunpe.  fiDB  CtriMiuk  to  the  Bhcfc  Sea,  iikI  ii  the  ipecn  whidi 

of  thia  ipecka  an  imall  aod  fbdiaL  aod  the  talk  ia  cyUndritaL 
Tbfi  tube  la  dmple  and  not  chambend  at  itscarrcw  aid.  T.  pfd*- 
aitaltt  waa  origijialty  dlicovcnd  by  Qiiatrefafea  m  tlic  Bay  of  Lot 
Paawt  «  the  Doitb  man  of  Spaui;  it  has  alio  been  louad  in 
the  Omnptl  bhndi.  at  TonlH.  m  Pitntact  and  In  Alfstia.  Id 
T.  mmtara  the  lube  ia  limpje  and  iba  pal>at>  lil"  ^x-'  '^  ^' 
•mS^;  it  (KMB  at  ShMiand  and  Wfct.  and  al«-  -  "■ Bm 


■  alnady  mentioiiedp  Codftty 

I  (I'aru,  I7S7):  Qi^tnllaBH. 

.,-._.»  ,-   ,!rtdo:  A'btiitn  am  drm 

-JSo);   Deriajta,  UoUuiqua  i'Mifrii:  Sir  E. 

Home,  -Anatomy  of  TmAi-'  in  Piil.  Fmbi..  vol.  icvL:  Frfy 
and  Leufliaii, BrtlrtK  la'  itraiiliiiii  wVWfciw  Tliirrt  (184;); 
Woodtwd.  Jt/maJg/ Jfallai«CLoiidon,ia5>);%ertooa.''Noit 
•n  the  Oifaniaaiioa  of  the  Larva  and  the  PoB-laml  Dnelopment 
of  Shipvonna,"  Jobni  Hopldns  Univ.  Citcul..  iv.  18961  Keer, 
B^Mp  Ut  il  heimu  tan  da  Fiuiworm  (Leiden,  1903). 

nUX,  a  liver  oCRumUo  Caucasia.   It  riaealDtbeCaiicaiiu, 

eo  the  alopes  ol  Mount  Kaibek,  io  Kvaal  hcad-imama,  and 
Bom  Bonb  M  lai  aa  Vladik&vku,  jiut  above  which  it  emeigt) 
Iran  tin  mouiuaiiia.  Then  it  Bon  N.W.  and  N.  as  far  u 
appronmately  43*  45^  N,,  irbetrupon  it  awingi  round  to  tbe  E, 
4od  pumua  Uul  dinnko  aa  fai  ■>  46°  jo'  £.  Finally,  aim  a 
coa^antivdy  alxin  mn  towuds  Ibe  N.N.E.,  it  bianchca  out 
into  ■  laiga  delta  on  the  iKit  aide  dI  the  Caipiaa  Sea.  This 
lives,  the  aDdent  Alatai,  a  at  itat  an  impcluoui  moanlain 
mnnl,  as  an  also  all  its  dud  tribuiariea — the  Zuniha  on  the 
■icfal.  and  the  AnJoo.  UcdJi,  Cherek,  Urvan,  Chegetn,  Baluan 
^  Halka  on  the  Idl.  All  these  streams,  except  the  firal- 
n^med.  rise  at  alllluda  lA  3ooo  la  9000  ft.  between  Mount 
Saabek  and  Mourn  Elbnu.  In  Its  bower  coutK  the  Tciek 
becooei  very  aiiuiinia  and  ilugfith,  aitd  frequently  overflowi 
(Is  banli*  with  djsastroua  naults.  Oppcaite  iU  mouth  ii  fonna 
lai|c  Msd-buiks  in  the  CaspUn,  tod  it  nonbeie  navigable. 
1(1  knfth  ii  joo  m,,  uhI  the  uca  of  Us  diaisafe  bi^  extendi 
ID  iigSoaiq.  n. 

IBtlK.  >  provfaKC  of  RiBrian  Ctuoiii,  boated  tf.  of  the 
Caocaaua  chain,  ll  ii  bovHM  by  the  Etrvernmnit  of  Siaviopol 
on  IIm  N..  by  the  Caapiao  Sea  and  Da^ieuan  on  the  £..  by 
IW*  and  Knaii  onihe  5.,  and  by  the  Bladi  Sea  dlMiicI  aad 
the  province  of  Kuban  on  the  W .  and  baa  an  ana  of  ij.sji 
iq.  HI.    From  Ununl  Elbtui  <o  Kisbeli  [be  souihtm  boundaiy 

'lea  with  Lbe  main  range  of  The  aucisua,  and  thuj  includes 

~  1;  fimber  east  il  foUows  a  smuous  line 


Nearly  one-third  at  the  mm  b  acnfilBd  V  billy  tncts,  Ik* 

pieastonoi  theTa^lODo-half  ofihiilait,  db  the  left  bank  ed 
the  rivei,  is  occupied  by  sandy  deaota,  aalt  clay  alappca,  and 
arid  stTetchea  unauited  for  cultivatioti.  The  Caucasos  Mountalna 
aie  described  lutdn  that  hcedini;.'  Tcetiary  formations,  ovv- 
lain  by  Quate^iary  depoots,  cover  a  milr  area  in  the  pniiifli 
and  steppes.    Miaeral  spnop  occur  naai  PyatiEook. 

The  riimaK  i>  eontfnentaL  Tbi  neaii  annual  terapntnna 
^•6"  Fohr.  at  Pyaeifonk  (1680 IL  above  theata;  January  39*, 
i   70°)  and  47-7*  at   Vladikavkaa   (a345  '^<  Jantiary  33?, 

'  "   '      '     "       '  -    ' L..._,  jjju  jjj  ^^  nncomnwn. 

Dce  of  rain  (23  In.),  but 

ithbourint 


a  few 


, t^a«l 

.veli,bu(theBilRb-ntconietla< 

upper  tributaiiei  gl  t      "  '     "'     ' 

the  Tenlt  Rowi  at  ■ 


..._  STtte  ..__ 

....   Tenlt  Rowi  at  ■  bisber 
plaina,  and  la  kept  in  U>  t 

tnuadatloni  aiv  frequent  and  i.* — -  f-- . 

The  eatimated  populalioa  In  190&  wai  1,044^x1.  The  ennnncB 
ii  divided  into  aeven  diRricts.  the  chief  lowni  at  •bicli  an 
Vladikavkai,  GionyL  Klilyar,  Nakhilc.  PyatiEot^,  5iinihini>k 
and  Kbaavyun,  the  lait  two  being  uhdhI  centm  of  adminiBta- 
don.  Agtfcutturc  has  dev^oped  ETrady  oa  the  piatrin,  the  area 
under  cnu  btii^  t  per  cent.  <I  the  total.  Rye,  what,  oas^ 
baiky  and  polatoea  an  the  prinHiHl  cropL  The  vine  a  ver; 
enenflvely  culdvaled.  eapedally  in  '^*^  n,.tr 
l>vallpirik.  where  IJMMO  gjLon> 
'Ivcitock  breeding  ^widely 


V  the  prircipaJ 
espedaiuy  In  i 

ponant  aourcfl  of  Encoine,  eepecl^ly  at  t 
Beet  are  geBeralty  kept,  and  yield  even  year  n 
iterllng  worth  ol  honey  and  wu.     hfektnH.  ci 


Kizlyar  and 


The    I, 


_    ,    _  .  *ay,    which    formeriy 

nnpea  at  VhtdikaidK,  baa  been  anniaunl  Imn  the  Beilan 
itation,  near  VladibvfcH,  to  Petiovak  on  the  Cupian  Sea,  and 
thence  to  Bakn. 

nUNCB.  Out  knosrledce  of  the  life  of  the  <dd)iUed 
Latin  playwright,  PuUiui  Terotius  Alet,  ii  dedved  chiefly  bom 
s  Intment  of  the  kM  work  of  Sueioniui,  Dt  viris  iUutlriiia, 
pteaeTved  in  the  coDunentuy  of  Donatus,  who  addi  a  few  wotds 
of  hii  own.  The  prolofucs  10  the  onnediei  were  among  the 
original  aources  ol  Sueloninsi  but  he  tpiotea  or  relen  la  the 


lolvi 


Sedlgii'ui.  Q.  Cosionim,  Nepoa,  Saniia,  Feneiiella. 

There  ia  uncertainty  aa  to  both  the  dale  of  tbc  poet's  birth  and 
■he  manner  of  hit  death.  HiilaaL  play  waseihibiled  in  iteB.C, 
and  shortly  after  its  production  he  went  abroad.  "  when  he  had 
not  yet  completed  hii  iwenty-fifib  year."  ConteGm  Nepoa  fa 
quoted  for  the  statement  that  he  was  about  the  same  age  as 
Sd[UD  Alrionus  the  younger  (bom  in  1B5  or  1S4  i.e.)  and 
Uetius;  while  Fenestells,  an  antiquary  of  the  later  Augmtaa 
period,  ttpnienled  him  si  older  than  either.  If  Terence  wia 
bom  in  iSj.  he  pubUibed  hia  six  playi  between  the  ages  of 


of  talent  ia  temaikable,  ai 
■id  to  have  been  bom  in 


is  thetefote  opm 


ilbe 


Catlhsge,  ttid  brought  v 
a  a  ilave.  At  Rome  he  was  educated  like  >  free  cau 
Duae  of  Terentina  Lucanus.  a  aenalor,  by  wbom  be  wai 
nancipated;  whereupon  he    look    his  mattei's 


Terentlua,  and  Ibtsttlorwud  his  name  wu  Puhliui  Tetcntiui 
Afer.  ol  which  ihi  last  member  seems  to  Imply  that  he  was  not 
a  Phoenician  IPmia)  by  Uood.  He  waa  admitted  into  the 
Intimacy  of  young  men  of  the  best  families,  such  aa  Sdino. 
Liellui  and  Furlus  Philus;  and  be  enjoyed  the  favour  of 
older  raen  of  literary  distinction  and  official  pceilion.  In  the 
circle  oi  Sti^  he  doubtless  met  the  historian  Pot'bius,  who  was 
biDught  to  Italy  in  16;.  He  Is  said  to  have  owed  the  fsvonr 
of  the  gnat  as  much  to  bis  personal  ^ta  and  gran 
literary  eoinena;  lod  in  01        ■  ,  ■  < 

to  he  fak  «— tiiiiii,  wide  Dot 
"  honi," 

Tercace^s  earliest  play  was  the  Andna,  eilubited  in  t66  P,C 
A  pretty,  hut  parh^  apocryphal,  story  is  lold  ol  his  having 
read  the  play,  belorr  its  etbibiiion.  to  Caecilius  (who.  after  iht 
^Ib  Of  FteulUB,  nnh»d  as  the  loremiist  comic  poet),  uul  ol 
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the  generous  admiration  <rf  ft  muiifestciil  by  Caecilitis.  A 
similar  instance  of  the  recognition  of  rising  genius  by  a  poet 
whose  own  day  was  past  is  found  in  the  account  given  of  the 
visit  of  Acdus  to  the  veteran  Pacuvius.  The  next  play  was 
the  Hecyra,  first  produced  in  165,  but  withdrawn  in  consequence 
of  its  iMui  reception,  and  reproduced  in  t6a  The  HeauUm 
Timorumenos  appeared  in  163,  the  Eunmkiis  in  i6x,  the  Pkormid 
in  161,  and  the  Adelphoe  in  x6o  at  tbe  funeral  games  oiE  h.  Aemi- 
lius  Paullus.  Of  these  six  plays  the  Pkormio  and  probably  the 
Hecyn$  were  drawn  from  ApoUodorus,  the  rest  from  Menander. 
After  bringing  out  these  plays  Terence  sailed  from  Greek  parts, 
either  to  escape  from  the  suspicion  of  publishing  the  works  of 
others  as  his  own,  or  from  the  desire  to  obtain  a  more  intimate 
Icnowledge  of  that  Greek  life  which  had  hitherto  been  known 
to  him  only  in  literature  and  which  it  was  his  professed  aim  to 
reproduce  in  bis  comedies.  The  latter  is  the  more  probable 
motive,  and  we  recognixe  in  this  the  first  instance  of  that  im- 
pulse to  visit  the  scenes  familiar  to  them  through  literature 
which  afterwards  acted  on  many  of  the  great  writers  of  Rome. 
From  this  voyage  Terence  .never  returned.  According  to  one 
account  he  was  lost  at  sea,  according  to  another  he  died  at 
Stymphalus  in  Arcadia,  and  according  to  a  third  at  Lcucas, 
from  grief  at  the  loss  by  shipwreck  of  his  baggage,  containing 
a  number  of  new  plays  which  he  had  translated  from  Menander. 
An  old  poet  quoted  by  Suetonius  states  that  he  was  ruined  in 
fortune  through  his  intimacy  with  his  noble  friends.  Another 
account  speaks  of  him  as  having  left  behind  him  gardens,  to 
the  extent  of  about  twelve  acres,  close  to  the  Appian  Way.  It 
is  further  stated  that  his  daughter  married  a  Roman  knight. 

No  writer  in  any  literature,  who  has  contented  himself  with 
so  limited  a  function,  has  gained  so  great  a  reputation  as 
Terence.  He  lays  no  claim  to  the  position  of  an  original  artist 
painting  from  life  or  commenting  on  the  results  of  his  own 
observation.  His  art  has  no  relation  to  his  own  time  or  to  the 
country  in  whidi  he  lived.  The  chief  souice  of  interest  in 
the  fragmentary  remains  of  Naevius,  Ennins,  Pacuvius,  Acdus 
and  Lucilius  is  their  relation  to  the  national  and  moral  spirit 
of  the  age  in  which  tbey  wti«  written.  Plaiitua»  though,  like 
Terence,  he  takes  the  first  sketch  of  his  plots,  scenes  and  char- 
acters, from  the  Attic  stage,  is  yet  a  true  representative  of  his 
time,  a  genuine  Italian,  writing  before  the  genius  of  Italy  had 
learned  the  restraints  of  Greek  art.  The  yiho)c  aim  of  Terence 
was  to  present  a  faithful  copy  of  the  life,  manners,  modes  of 
thought  and  expression  which  had  been  drawn  from  reality  a 
century  before  his  time  by  the  writers  of  the  New  Comedy  of 
Athens.  The  nearest  parallel  to  his  literary  position  may  be 
found  in  the  aim  which  Virgil  puts  before  himself  in  his  Buddies, 
He  does'  not  seek  in  that  poem  to  draw  Italian  peasants  from 
the  life,  but  to  bring  back  the  shepherds  of  Theocritus  on 
Italian  sones.  Yet  the  result  obtained  by  Virgil  is  difierent. 
The  charm  of  his  pastorals  is  the  Italian  sentiment  which 
pervades  them.  His  shepherds  are  not  the  shepherds  of  Theo- 
critus, nor  are  they  in  any  sense  true  to  life.  Thie  extraordinary 
result  obtained  by  Terence  is  that,  while  be  has  left  no  tnce 
in  any  of  his  comedies  of  one  sketching  from  the  life,  by  which 
he  was  surrounded,  there  is  perhaps  no  more  truthful,  natural 
and  delicate  delineator  of  human  nature,  initaordinary  and  more 
level  moods,  within  the  whole  range  of  daissicali  literature. 
His  permanent  position  in  literature  is  due,  ju>  doubts  to  the  art 
and  genius  of  Menander,  whose  creations  he  has  perpetuated,  as 
a  fine  engraver  may  perpetuate  the  spirit  of  a  grei^  painter 
whose  works  have  perished.  But  no  mere  copyist  or  verbal 
translator  could  have  attained  that  result.  Though  irithout 
claims  to  creative  originality,  Terence  must  have  had  not  oidy 
critical  genius,  to  enable  him  fully  to  apj^reciate  and  identify 
himself  with  his  originals,  but  artistic  genius  of  a  bi^  and  pure 
type.  The  importance  of  his  position  in  Roman  literature 
consists  in  this,  that  he  was  the  first  writer  who  set  before  him- 
self a  high  ideal  of  artistic  perfection,  and  was  the  first  to  reaKze 
that  perfection  in  style,  form,  and  consistency  of  conception 
and  execution.  Living  in  the  interval  between  Enni«s  and 
LttdHiisr  wiwse  original  fotcs  did  geftiut  «uvlv»  mAy  in  nit 


and  inartislic  fragments,  he  produced  six  plays,  whldi  liave 
not  only  reached  our  time  in  the  form  in  which  they  were  given 
to  the  world,  but  have  been  read  in  the  most  criticaland  exacting 
literary  epochs,  and  still  may  be  read  without  any  feeling  of  the 
need  of  making  allowance  for  the  rudeness  of  a  new  and  un- 
developed art. 

While  his  great  gift  to  Roman  literature  is  that  he  first  made 
it  artistic,  that  he  imparted  to  "  rude  Latium  "  the  sense  of 
elegance,  consistency  and  moderation,  his  gift  to  the  world 
is  that  through  him  it  possesses  a  living  image  of  the  Creek 
society  in  the  3rd  century  B.C.,  presented  in  the  purest  Latin 
idiom.  Yet  Terence  had  no  affinity  by  birth  dther  with  the 
Greek  race  or. with  the  people  of  Uitium.  He  was  More  dis- 
tinctly a  foreigner  than  any  of  the  great  dassical  writers  of 
Rome.  He  lived  at  the  meeting-point  of  three  distinct  dviliza^ 
tions — the  mature,  or  rather  decaying,  dvilization  of  Greece, 
of  which  Athens  was  still  the  centre;  that  of  Carthage,  which 
was  so  soon  to  pass  awjay  and  leave  scarcely  any  vestige  of 
itsdf;  and  the  nascent  dvilization  of  Italy,  in  which  all  other 
modes  were  soon  to  be  absorbed.  Terence  was  by  birth  an 
African,  and  was  thus  perhaps  a  fitter  medium  of  connucion 
between  the  genius  of  Greece  and  that  of  Italy  than  if  he  had 
been  a  pure  Greek  or  a  pure  Italian;  just  as  in  modem  tiroes 
the  Jewish  type  of  genius  is  sometimes  found  more  detached 
from  national  peculiarities,  and  thus  more  capable  of  repro- 
ducing a  cosmopolitan  type  of  character,  than  the  genius  of 
men  belonging  to  other  races. 

The  prologues  to  Terence's  plays  are  of  high  interesL  Their 
tone  is  for  the  most  part  apologetic,  and  indicates  a  great 
sensitiveness  to  criticism.  He  constantly  speaks  of  the  malevo- 
lence and  detraction  of  an  older  poet,  whose  name  is  said  to 
have  been  Lusdus  Lavinius  or  Lanuvinus^  The  chief  charge 
which  his  detractor  brings  against  him  is  that  of  contamtfiath, 
the  combining  in  one  play  of  scenes  out  of  di^Tcrcnt  Gredk  plays. 
Terence  justifies  this  practice  by  that  of  the  older  poets,  Naevius, 
Plautus,  Ennius,  whose  careless  freedom  he  follows  in  preference 
to  the  **  obscura  diligentia  *'  of  his  detractor.  He  recriminates 
upon  his  adversary  as  one  who,  by  his  close  adherence  to  his 
original,  had  turned  good  Greek  plays  Into  bad  Latin  ones.  He 
clears  himself  of  the  chaxne  of  pla^rizing  from  Plautus  and 
Naevius.  In  another  prologue  he  contrasts  his  own  treatment 
of  his  subjects  with,  the  sensational  extravagance  of  others. 
He  meets  the  charge  of  receiving,  assistance  in  the  composition 
of  his  plays  by  daiming  as  a  great  honour  the  favour  which 
he  enjoyed  with  those  who  were  the  favourites  of  the  Roman 
people.  But  the  gosap,  not  discouraged  by  Terence,  lived  and 
throve;  it  crops  up  in  Cicero  and  Quintilian,  and  the  ascriptloii 
of  the  plays  to  Sdpio  had  the  honour  to  be  accepted  by  Mon* 
taigne.and  rejected  by  Diderot. 

We  learn  from  these  prologues  that  the  best  Roman  Kteratutt 
was  ceasing  to  be  popular,  and  had  cwne  to  rely  on  the  patrona^ 
of  the  great.  A  consequence  of  this  change  of  circumstances 
was  that  comedy  was  no  longer  national  in  character  and  sent!' 
ment,  but  had  become  imitative  and  artistic.  The  life  iriiidi 
Terence  represents  Is  that  of  the  well-to-do  dtizen  class  whos* 
interests  are  commonplace,  but  whose  modes  of  thought  and 
speech  are  refined,  humane  and  intdligent.  His  characters 
are  finely  delineated  and  discriminated  rather  than,  Uke  those 
of  Plautus,  boldly  concdved.  Delicate  irony  ^nd  pointed 
epigmm  take  the  place  of  broad  humour.  Love,  in  the  form  of 
pathetic  sentiment  rather  than  1^  irregular -passion.  Is  the  chief 
motive  of  his  pltou*  His  gittt  characteristics  are  humanity 
and  urbanity,  and  to  this  may  be  attributed  (he  attraction 
which  he  had  for  the  two  cbid  representatives  of  these  quaKties. 
in  Roman  iiteratttre — Cicero  and  Horace. 

Terencsf's  pre-eminence  in  art  was  recognixed  in  the  Augustan 
age;  and  Horace  expnesses  this  opinion,  though  not  as  hbown,. 
in  these  words  (Epistles  II.  i.  59) ^— 


M 


Vincere  Caedlius  gravitate,  Terentius  arte.* 


The  art  «f  his  comedies  consists  mthe  dearaess  and  titk^Sdtx 
nth  which  the  «l«atiogi  is  pnesented  and  developed,  tmd  kk  the 


TERENTIANUS— TERM 


641 


tottfatCBcy  and  inodenitk»  with  wUdi  bli  various  characters 
play  their  parts.  But  his  greatest  attraction  to  both  ancient 
and  modem  writers  has  Been  the  purity  and  charm  of  his  style. 
He  makes  no  claim  to  the  creative  exuberance  of  Plautos,  but 
he  is  entirely  free  from  his  extravagance  and  mannerisms. 
The  superiority  of  his  3tyle  over  that  of  Lucilius,  who  wrote 
his  satires  a  generation  later,  is  immeasurable.  The  best 
judges  and  the  greatest  masters  of  stjde  in  the  best  period  of 
Roman  literature  were  his  dnef  admirers  in  ancient  times. 
Cicero  frequently  reproduces  his  expressions,  appUes  passaged 
in  hispbys  to  his  own  circumstances,  and  refers  to  his  personages 
as  typical  representations  of  diaracter.^  Julius  Caesar's  Kncs 
on  Terence,  the  "  dimidiatus  Menander,"  while  they  complain 
of  lack  of  comic  power,  characterize  him  as  "  puri  sermonis 
amator."  Horace,  so  depredatory  in  general  of  the  older 
Uteratuie,  shows  his  appredation  of  Terence  by  the  frequent 
teproduction  in  his  Satires  and  Odes  of  his  language  and  his 
philosophy  of  life.  Quintilian  applies  to  his  writings  the  word 
eUiantissima.  ICs  works  were  studied  and  learned  by  heart 
by  the  great  Latin  writers  of  the  Renaissance,  such  as  Erasmus 
and  Mehmchthon;  and  Casaubon,  in  his  anxiety  that  his  son 
should  write  a  pure  Latin  style,  inculcates  on  him  the  constant 
study  of  Terence.  Montaigne*  applies  to  him  the  phrase  of 
Horace:  "  Llquidus  puroque  simillimus  amni."  He  speaks  of 
**  his  fine  expression,  elegancy  and  quaintness, "  and  adds,  "  he 
does  so  possess  the  soul  with  his  graces  that  we  forget  those  of 
life  fable."  Sainte-Beuve  devotes  to  him  two  papers  of  delicate 
and  admiriBg  criticism.  He  qootes  Fteelon  and  Addison, 
**  deux  esprits  polis  et  doux,  de  la  m6me  famiOe  litt^raire,"  as 
dpressing  their  admiration  for  the  inimitable  beauty  and 
natttralnesi  of  one  qf  his  scenes.  Ffoclon  is  said  to  have 
preferred  him  even  to  Molidre.  Sainte-Beuve  calls  Terence 
the  bond  of  union  between  Roman  urbanity  and  the  Atticism 
of  the  Greeks,  and  adds  that  it  was  in  the  17th  century,  when 
French  Eterature  was  most  truly  Attic,  that  he  was  most  ap- 
piedated.  M.  Joubert*  applies  to  him  the  words,  "  Le  mid 
sttique  est  aur  ses  liwes;  on  croirait  ais6ment  qu'il  naquit  sur  le 
noot  ByvatMe.*' 

The  chief  manuscript  of  Terence  is  the  famous  Codex  Bfrnbinvs, 
of  the  4th  or  5th  century,  in  the  Vatican.  Another  Vatican  MS. 
of  the  loth  century  contains  illustrations  based  on  an  old  tradi- 
tion. Each  play  h^  an  argument  in  metre  by  Sulpicius  ApoUinaris 
Cand  contary  ot  our  era).  Wie  have  also  a  valuable  commentary 
(newly  edited  by  P.  Wessner)  on  five  of  the  plays,  derived  chiefly 
from  Euanthius  and  Donatus  (both  of  the  4th  century),  and  anothtf 
of  less  importance  by  one  Eugraphius. 

The  eduio  pri$K0ps  was  published  at  Strassburg  in  147a  The 
flsost  famous  edition  is  that  of  Bentley,  published  at  Camhridee 
in  I736i  At  present  the  best  texu  are  those  by  K.  Dsiatsio 
(Leipzig,  1884),  and  A.  Fleckcisen  (Teubncr,  and  ed.,  1898).  Each 
of  the  plays  has  recently  been  edited  with  English  notes. 

For  a  conspectus  of  Terentian  studies  see  Teuffel-Schwabe-Warr, 
Eistory  of  Roman  LUenhm,  and  Scbanz's  GesckkhU  dor  r&mischen 
IMteratwr  (3rd  ed..  1907).  Arooag  critical  estimates  of  Terence 
may  be  mentioned  Sainte-Bcuve's  in  Nouveaux  lundis  (ud  and 
totn  of  August  1863),  and  Mommsen^s  in  the  Bistory  qf  Rome, 
book  iv.,  chapter  xiii. 

Molidre  made  huge  use  of  the  Phonnio  la  Lts  Fomberies  de  scapjat, 
and  the  subject  of  FecoU  dts  mfi$  is  uken  from  the  Adel^oe. 
Terence  was  translated  into  English  verse  by  C^rge  Colman  (1765). 

TBRENTIAMUS,  sunamed  Maukto  (a  native  of  lifataetania), 
Latin  grammaiian  and  writer  on  prosody,  flourished  probably 
at  the  end  of  the  and  century  a.d.  His  references  to  Septlmius 
Serenas  and  Aifius  Avitus,  who  belonged  to  the  school  of  "  new 
poets  "  (paetae  mokrici  or  noeeUi)  of  the  reign  of  Hadrian  and 
later,  seem  to  show  that  he  was  a  near  contemporary  of  those 
writers.  He  was  the  author  of  a  treatise  (incomplete)  in  four 
books  (written  chiefly  in  hexameters),  on  letters,  sylhiblesi  feet 
and  metreai,  of  which  considerable  use  was  made  by  later  writers 
00  similar  subjects.  The  most  important  part  of  it  is  that 
which  deals  with  metres,  based  on  the  work  of  Caesius  Bassus, 

^StcEp.ad  Fam.  I.  ix.  15.  Pro  Caecina  27,  PkUippic  IL  15. 

'  Essays  (trans,  by  C  Cotton),  chap.  Ixvii. 

•Quoted  by  E.  N<gt«tte  in  hxs  Hisloire de ia  WUrahin . 


the  friend  of  Persius.  6y  some  autfaorftia  Terentianus  has 
been  identified  with  the  prefect  of  Syene  mentioned  in  Martial 
(i.  86),  which  would  make  his  date  about  a  century  earlier; 
others,  again,  who  placed  Petronius  at  the  end  of  the  3rd  century 
(a  date  no  longer  held),  assigned  Terentianus  to  the  same  period, 
from  his  frequent  references  to  that  author. 

Best  edition,  by  H.  Keil,  Grammatici  LaUni,  vL;  with  commen> 
tary  by  L.  Santen  (1825);  see  also  Teuffel-Schwabe.  Hist,  of  Roman 
Litoratmre  (Eng.  tr.),  3730. 

TBR0E9TB  (mod.  Trieste,  q.v),  an  andent  dty  of  Xstria, 
s6  m.  by  road  E.S.E.  of  Aquileia,  at  the  northern  extremity  of 
the  peninsula  of  Istria,  in  a  bay  at  the  head  of  the  Adriatic 
Sea.  Its  importance  was  in  andent  days,  as  now,  mainly  due 
to  its  commerce  as  the  outlet  of  Pannonia  and  Dalmatia.  It  is 
first  mentioned  about  100  B.C.  as  a  village.  In  52  b.c  it  was 
attacked  by  barbarian  tribes  from  the  interior.  In  zi  ^.c. 
Augustus  during  his  Dalmatian  wars  built  a  wall  and  towers 
there,  as  an  inscription  records;  !n  a  medieval  copy  of  it  the 
emperor  Frederick  III.  mentions  his  own  restoration  of  the  city 
waUs  for  the  fourth  time  in  1470.  At  this  time  it  probably 
became  a  colony,  as  it  certainly  was  m  Pliny's  days.  It  appears 
to  have  had  an  extensive  territory  assigned  to  it.  The  loftily 
situated  cathedral  of  S.  Giusto  occupies  the  site  of  a  Roman 
temple,  some  of  the  walls,  and  columns  of  which  may  be  seen  in 
the  tower  Into  the  facade  are  built  fragments  of  sepulchral 
reliefs.  The  church  itself  has  a  curious  plan  which  is  due  to 
its  having  been  formed  out  of  two  distinct  churches  standing 
side  by  side,  which  were  united  in  the  14th  century.  Each  of 
these  is  a  basilica  with  andent  columns  and  mosaics  in  the  apse. 
The  southern  church,  S.  Giusto,  has  a  central  dome.  The  so- 
called  Arco  di  Riccardo  is  a  half-buried  Roman  arch  with 
Corinthian  pilasters,  possibly  a  triumphal  arch,  possibly  con- 
nected with  an  aqueduct. 

Hie  museum  contains  inscriptions,  mosaic  pavements,  &c, 
from  the  .andent  town,  of  which  no  remains  beyond  those 
mentioned  now  exist  above  ground. 

See  Th.  Mommsen  in  Corp.  inscr.  Latin,  V.  (1883),  p.  M  aaq..; 
T.  G.  Jackson,  Dalmatia,  Istria  and  the  Quamcro  ^DKforari887), 
Ili'i  343 ;-G.  Caprini,  Trieste  (Bergamo,  1906).  (T.  As.) 

froUZn,  a  town  in  Apulia,  Italy,  in  the  province  of  Ban, 
and  18  m.  by  steam  tramway  W.  from  that  town,  situated  in 
the  midst  of  a  fertile  plain,  627  ft.  above  sca-lcvd.  Pop.  (1901) 
33>394*  ^t  has  a  castle  which  at  one  time  was  very  strong, 
and  occasionally  resorted  to  by  the  Emperor  Frederick  II.  and 
afterwards  by  the  Aragonese  sovereigns.  The  walls  and  towers 
of  the  town  remain,  but  the  fosse  has  been  turned  into  boule- 
vards. Terlizri  has  some  trade  in  the  wine  and  fruit  of  the 
district.  Near  it,  in  an  andent  tomb,  was  found  in  1745  a  fine 
inkstand  inlaid  in  silver. 

TBRK*  an  English  word  which  has  various  meanings,  all 
arising  from  its  etymology  (Lat.  terminus),  and  the  idea  of 
limiting  or  defining. 

A  term  cf  years,  in  En^^h  law,  is  the  time  during  which 
an  interest  in  an  estate  for  life  or  for  years  is  enjoyed,  also  the 
interest  itself,  because  such  an  interest  must  determine  at  a 
definite  time.  If  the  interest  be  for  life,  it  is  an  estate  of  free- 
hold; if  for  years,  only  a  personal  interest  in  real  estate,  and  so 
personalty,  even  though  the  length  of  the  term^for  instance, 
1000  years — ^may  far  exceed  in  duration  any  possible  life  estate. 
A  term  of  years  is  of  two  kinds — the  first  that  created  by  an 
ordinary  lease  reserving  a  rent,  as  of  a  house  or  a  budding 
lease;  the  second  that  created  by  a  settlement  or  a  will, 
usually  without  rent  reserved,  for  the  purpose  of  securing 
payment  of  money,  such  as  portions  to  younger  children,  by 
the  owner  of  the  land.  Both  kinds  have  been  considerably 
affected  by  the  Conveyandng  Acts  of  x88i  and  1S82,  which 
erable  a  mortgagor  or  mortgagee  in  possession  to  make  certain 
leases.  Before  XS45  provision  was  always  made  in  conveyances 
for  keeping  on  foot  a  term  to  attend  the  inheritance,  as  it  war. 
called — that  is,  for  assigning  the  remainder  of  a  term  to  trustees 
for  the  protection  of  the  owner  of  the  property  against  rent- 
charges  or  other  incumbrances  created  subsequently  to  the  term 
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t  th*  betdt  or  mandiblu  oc 

rf(d  Ttrmiie. — Such  of  the  youns  at  do 

--'■" r  mnd  deiftlop  after  tSe  fa> 

loulu  ulce  plicc,  the  wing-. 
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'^  ii  pvffcttd  jit  the  H«  m 


gnduajly 

take*  puce  an_  ._  ..._, „  „  ,, „,_  „,  „„„ 

j^:-  3'-  In  pr«p&nu  cdIdius  tbrw  irinEcd  inaecu  Are  producet 
In  uni'  DUinbvn  and  enwrvc  at  iiitcrvali  u  iwamu.  They  hav 
ftamiinely  feebk  powvn  cf  ffigSl,  and  appanntly  irarrFly  any  nihe 
c^ability.    They  an  r  ' '--  ' — '  -'-  '— ' '  — ' — '- 


Fie.  ^— Adult  WoKcd  viduala  cooniiuiiiu  a  ammi  conut 
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ucd  by  Cnun.but  bai  not 

trte  or  plaol,  the  wiaied  fomu,  it  ii  ctcar,  funclionally  conapond 
to  Ibc  ftiwenand  leediof  th«  treeiindceil,  Fclu  MQ'lcrand  Craai 

Kfurthtr,  and  conclude  that  tha  modea  of  diffuiion  and  irpro- 
eiioo  of  termita  are  anatogoui  to  tho  modca  of  planii  of  con- 
■[nuinc  Ike  apectet  by  mcau  of  cicinaclinic  aa  well  ai  ordiniry 
floKcin.  The  fonx  vS  thii  comparuon  niD  be  betiec  appreclnied 
after  the  leadcr  hu  made  hiioKlf  acquaisted  with  the  futi  con- 
■cclttl  wilh  [he  ncoteinic  forms  of  termhet. 

(4)  KtHf  and  &iun. — Ai  a  rule  each  coainuiJty  [ncludcf  onty  a 
•tngle  pair  of  Individuati  apl  ba  repicduclkm;  iheac  an  the  royal 

eir.  or  Una  and  queen  (li(.  4).     Tbey  an  adtill  termila  thai 
ve  ihcd  the  winp  they  fonnerly  pmeBtd.    Tbe  queen  usually 
■iii<l>nnm  an  entraordinaiy  increase  in  the  die  of  the  abdomea. 
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ally  imprifODed.  Much  ducrtpancv  of  of^oion  exT&ta  at  to 
tbe  invariable  prveence  of  a  hing  in  each  nett;  thiL  however,  is 
eiplalncd  by  Havlland'i  olocrvation  (hat  the  Idtig  a  active  and 
timid,  and  wben  a  iieit  ia  opened  aeeki  lafcty  by  running  amy 
and  concealing  himielf,  eo  that  he  ii  aomeiiniea  only  diicoveied 
when  ihe  very  laR  ffagmeol  of  tbe  neB  i«  brought  under  tcruliny. 
Anoihet  point  on  which  eapemeiy  diveiw;  ofnciiani  an  opraaed 
b  the  copula  of  the  leva,  ft  b  unully  Hated  thai  the  mrmlng 
of  lennitn  i>  analogmi  to  thai  of  ben  and  anTi,  in  which  groupa 
sf  Inaecu  (he  conjunction  of  the  tens  Bin  place  at  tliii  period. 
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ijf  Ihe  bodylai-e  not  ulien  on  the  fully  adult  atate. 
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>/  l)u  Coifu.— When  (ennita  are  batched  from  Ibi 

of  the  rcmaikiEle  diflercnca  [hai  ue  manllisled 

. .  _  ibMquent  life  can  be  detected.  The  aeies 
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Int  ns  MImt  dlference  (hin  t)i«t  d{  mi  can  be  dM«ied. 
In  tbe  atticle  Aht  in  tbe  tunth  edition  o[  iIk  Eacyclepatdia 
Brilmwka  it'  wai  ttued  that  "tbe  dlstiiution  bctwten  >ol- 
diec  and  irotksr  un  be  tuily  wen  in  tbe  egg."  Thi>  ia 
cODtndictcd  by  alL  modern  obwrvaiianj,  and  it  cenainty 
arrotMom-  It  is  true  that  conaiiterabie  difference  of  opinion 
eiiia  BB  to  irhvn  the  disiinction  between  soldis  and  worker 
Gnt  bccORKs  evldtnl,  but  all  are  agreed  that  it  i>  not  till  after 
the  growth  is  to  some  eHeol  accomplished.  The  discrepancy 
that  eidMi  In  opiniont  on  Ihi>  point  li  due  to  the  [acts:  (i)  that 
diSetmt  ipecia  have  been  under  observation^  and  (i)  that  the 
DodlBoalion  of  the  larva  to  form  a  loldier  may  begin  at  more 
than  one  p«riod  of  the  development  even  in  the  same  speciei. 
It  being  atcertalned  tbtt  all  termites  begin  as  undifletentiated 
larvae,  the  qiwilloli  arises  u  to  what  canws  the  diReteniiation 

casta  (the   worker  and  soldier)    do  not  at  all  toemble  their 
*       ■    '  "     '  n  of  the  Individuab  ol  a 


erenliated  Urvae,  and  that  the 
I  up  to  the  perfect  InKct  may 
s  periodi  of  life  leading  to  the 


Fio.  J.— Tenaitarluoi  ol  Tmna  melajaiua: /,  fungutdianiberj  c,  n 
lonnailon  of  vorkeR,  of  ncoteinlc  formi,  or  of  ioldini,  the  l«it 
passing  throng  the  stage  of  the  young  worker.  He  attrlbutet 
this  deviatkin,  which  may  lake  p^ce  at  various  peiiadi,  to  the 
influence  of  food,  and  giliches  qiecial  IraportHiice  to  the 
Mllvaty  food.  The  soldietj  have  no  wings;  ocvetthelest  a 
Urra,  or  young  nymph  that  has  the  rudiments  of  winp,  can  be 
nude  into  a  st^ier.  Graisi  hai  Ibund  juvenile  tpedniena  that 
have  already  assumed  the  soldier  form,  ^though  Ihey  poisesa 
the  rudiments  of  wingt.  It  appears  from  his  obscrvaitotis  that 
the  woikei  may  be  tonaldered  as  a  form  with  armted  develop- 
menl,  and  the  soldiet  as  a  form  with  aneiled  and  much  diverted 
development,  while  the  neolelnic  forma  are  individuals  in  whkh 
the  reproductive  oigans  are  perfectly  devetoped,  while  «otne  ol 
tbe  bodily  strudutta  have  suSered  arreM  of  devebpraent  and 
even  some  amount  of  atrophy. 

The  soldier  form  of  lermlie  presents  moM  difficult  quotlma 
■0  the  Wologlst,  it*  special  structures  beating  no  apprn>ina(ion 
to  any  characters  poaseased  by  the  parents.  Various  theoriea 
bave  been  proposed  to  account  for  this  fact. 


rawularla.— I^ere  Is  nothing  {■  which  Unntei  display  mon 

variety  than  in    their   dweUis^    These   ate   sometimes    not 

construction*  at  aO.     Tbe  primitive  Caiiltrma  JUniaUii — In 

which  there  ■•  no  wotket—froqueaily  Inhabita  rotten  place* 

in  trees;  at  most  It  tnotates  these  a  Utile  by  emvatku,  and 

modifies  tbe  passages  by  slight  and  imperfect  barricades.     In 

the  case  of  this  (pedes  tbe  community  never  attains  a  greatei 

number  than  one  tliOBSUid  individuals,  and  even  this  is  com- 

patalfvely  tare.     On  tbe  other  hand,  wi  have  the  huge  solid 

iliuctucei,  10  oc  lo  ft.  high,  delineated  by  SmeathDun  with 

catite  standing  on  tbdr  lumoiils.    Saville  Kent  has  observed 

tcimitarl*    in   Australia    iS  ft.    high.      In  equatorial   Africa 

tecmharii  are  frequently  ii  to  15  ft.  high  and  sharp-pointed. 

As  a  rule  large  tetmitari*  do  not  occur  In  considerable  number* 

In  a  restricted  area,  but  then  an  exceptions  even  to  this.    At 

Somerset,  Cipe  Voik,  there  b  one  of  the  moat   remarkable 

termite  dtles  of  the  world.     Viewed  from  the  tea,  It  appear* 

as  if  tbe  plain  for  a  mile  or  mon  In  extent  wire  covered  with 

pointed  piUat*,  varying,  unnUng  10  dilTereni  accounts,  from 

6  to  1}  ft.  in  beighti  broad  at  the  base  and  tapering  to  the  summit, 

fotiaing  regulat  aymmetrlcal  pyramids.     In  this  part  of  Australia 

there  is  also  found  the  "  cjMnpass."  "magnetic,"  or  "meridian" 

termite,  tba  mounds  of  whkh  have  somewhat  the 

shape  of  a  tombstone,  and  have  always  the  same 

oiientatkni,  the  wider  face  of  the  stniclure  always 

■itending  north  to  sooth.    It  has  been  suggested  that 

'this  is  connscled  with  the  naceasity  of  regulailng  the 

temperature  or  the  amount  of  desiccation  of  the  nest, 

bnl  there  is  no  evidence  whatever  on  the  point.    A 

termitarium  on  being  opened  daplaya  a  vast  numbei 

of  Irregular  dumber*  wpanUed  by   thb   partftiona 

(%  5-  fl,  >he  isyal  ceO  being  placed  In  the  middle 

(Gg.  5.  ').    Tbe  material  lutd  Is  ol  an  earthy  nature, 

but  the  interior*  ol  many  eanhy  lennltatia  uc  luflriy 

cdmposad  of  woody  Gbrs,  dw  refoae  proceeding  liom 

Ibe  alimentary  canals  ol  the  in*«u  bdng  used  for  tUl 

purpose.    A  conslderabla  number  of  tbe  larger  termhn 

use  fungi  for  their  foodstnS,    Tbere  an  spedil  cbam- 

bera  where  these  are  cultivated,  the  msttsr  on  whkh 

tho  fungus  is  grown  baing  of  a  woody  nature  and 

a  Its  simcture.    The  fungi  make  tbeir 

ss  small  ^bnles.     Probably  tbe  spores 

or  mycelium  an  plaod    in  the    mass   wlien    It    k 

termites;    but   very   Uttle    is   yet 
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loldleTS  and  workers  occasionally  produce  young.  This  has 
never  been  actually  observed,  but  spedmens  have  been  lound 
with  the  sexual  organs  paniaily  developed,  and  7.  Silvcslri 
ha*  recorded  tbe  occurrence  of  wockers  with  tooM  of  the 
diancten  of  the  (emaks,  in  South  America,  In  a  nest  of  rcrms 
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TBRKOHDB  (Flemish  Dmdttmmde),  a  tov.-n  of 
the  province  of  East  Flanders,  situated  15  m.  S.W.  of  Anlvcrp 
at  the  junction  of  the  Dender  and  the  Scheldt.  Pop.  ((904) 
lo.ui.  It  is  still  one  of  the  £ve  fortified  place*  in  Belgium, 
although  its  defences  ate  not  modcntiied.  It  was  before 
Termonde  that  Louis  XIV.  in  166;  was  compelled  to  beat  an 
through   ii      '  '     ' 
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the  sub  family  Steminae  of  the  guUs  or  Laridaei  but,  according 
to  P.  J.  Selby,  properly  belonging,  at  least  in  the  Fame  Islands, 
to  the  species  known  by  the  book-name  of  Sandwich  tern,  all 
the  others  being  those  called  sea-swallows— a  name  still  most 
commonly  given  to  ihe  whole  group  throughout  Britain  from  their 
long  wings,  forked  tail  and  marine  habit.  Ib  ¥k  Willughby's 
OrfdUuUogia  (1676),  however,  the  word  tern  is  used  for  more 
than  one  species,  uid,  thouc^  it  does  not  appear  in  the  older 
English  dictionaries,  it  may  well  have  been  from  early  times  as 
genend  a  name  as  it  is  now. 

Setting  aside  those  which  are  but  occasional  visitors  to  the 
British  Islands,  six  species  of  terns  may  be  regarded  as  in- 
digenous, though  of  them  one  has  ceased  from  ordinarily  breeding 
in  the  United  Kingdom,  while  a  second  has  become  so  rare  and 
regularly  appears  in  so  few  places  that  mention  of  them  must 
for  prudence  sake  be  avoided.  This  last  is  the  beautiful  roseate 
tern.  Sterna  dougaUi;  the  other  is  the  black  tern,  Hydrockelidon 
niffa^  belonging  to  a  genus  in  which  the  toes  are  only  half- 
webbed,  of  small  sixe  and  dark  leaden-grey  plumage.  It  is 
without  doubt  the  SUrna  of  Turner,  and  in  former  days  was 
abundant  in  many  parts  of  the  fen  country,*  to  say  nothing  of 
other  districts.  Though  nearly  all  its  ancient  abodes  have  been 
drained,  and  for  its  purposes  sterilized  these  many  years  past, 
not  a  spring  comes  but  it  shows  itself  in  small  companies  in  the 
eastern  counties  of  England,  evidently  seeking  a  breeding- 
place.  AU  around  the  coast  the  diminution  in  the  niunbers  of 
the  remaining  spc^des  of  terns  is  no  less  deplorable  than  de- 
monstrable. 

The  Sandwich  tern,  S.  canliaca — named  from  the  place  of  its 
discovery,  though  it  has  long  since  ceased  to  inhabit  that 
neighbourhood — ^is  the  largest  of  the  British  species,  equalling 
in  size  the  smaller  gulls  and  having  a  daric-coloured  bill  tipped 
with  yellow,  and  dark  legs.  Through  persecution  it  has  been 
eaoraminated  in  all  its  southern  haunts,  and  is  beoome  much 
•career  in  those  to  which  it  slill  resorts.  It  was,  however, 
■never  so  abundant  as  its  smaller  congeners,  the  so-called 
common  and  the  arctic  |em — two  species  that  are  so  nearly 
alike  as  to  be  beyond  discrimination  on  the  wing  by  an  ordinary 
observer,  and  even  in  the  hand  require  a  somewhat  close  exa- 
mination.'  The  former  of  these  has  the  more  southern  range, 
and  often  affects  inland  situations,  while  the  latter,  though  by 
no  means  limited  to  the  Arctic  circle,  is  widely  distributed  over 
the  north  and  mostly  resorts  to,  the  sea-coast.  Yet  there  are 
localities  where,  as  on  the  Fame  Islands,  both  meet  and  breed, 
without  occupying  stations  apart.  The  minute  diagnosis  of 
these  two  species  cannot  be  brieBy  ^ven.  U  must  sufifice  here 
to  state  that  the  most  certain  difference,  as  it  is  the  most  easily 
recognizable,  is  to  be  found  in  the  tarsus,  which  m  the  arctic 
tern  is  a  quarter  of  an  inch  shorter  than  in  its  kinsman.  The 
remainmg  native  ^>ecies  is  the  lesser  tem,  S.  nUnuia,  one  of 
the  smallest  of  the  genus  and  readily  to  be  distinguished  by  its 
permanently  white  forehead.  All  the  species  already  mentioned, 
except  the  black  tera,  have  much  the  same  general  coloration— 

•peciet  as  "  nostratl  liflgua  sterna  appellata.*'  In  at  least  one 
instance  the  word  has  been  confounded  with  one  of  the  old  forma 
of  the  modern  Starling  (q,v.).  To  Turner's  name,  repeated  by 
Ocsoer  and  other  authors,  we  owe  the  introduction  by  Linaaeus  of 
Sterna  into  scientific  nomenclature.  '■'  Ikstern  "  is  another  Dutch 
form  of  the  word. 

*  It  was  known  there  as  carr-ewallow,  caxr-cfow  (corrupted  into 
"  scarecrow  "),  and  blue  dar  (^k. -daw?). 

'Linnaeus's  diagnosis  of  his  Sterna  ktrundo  pmnts  to  hja  having 
had  an  "  arctic  "  tern  before  him ;  but  it  is  certain  that  he  did 
not  suspect  that  specific  appellation  (already  used  by  other  writers 
for  the  ^'  common  tera)  to  cover  a  second  species.  Some  modem 
authorities  disregard  his  name  as  being  insufficiently  definite,  and 
much  is  to  be  said  for  this  view  of  the  case.  Undoubtedly 
"  hirundo  "  has  now  been  used  so  indiscriminately  for  one  species 
or  the  other  as  to  cause  confusion,  which  is  perlaps  best  avoided 
by  adopting  the  epithets  of  Naumann  (/m,  1819,  pp.  1847,  1848). 
who  acting  pa  and  oonfirming  the  discovery  ot  Nitzscb  (who 
first  detected  the  specific  differences),  called  the  southern  species 
.X  fiimaHlis  and  the  northern  S.  nUicrura,  Temmim^'s  name 
5.  arOka,  aoplied  to  the  latter  a  year  afterwards,  has,  however,  beea 
'  fy  uaed  for  a^ 


the  adults  in  summer  plumage  wearing  a  hUtk  ctp  and  havipg 
the  upper  parts  of  the  body  and  wings  of  a  more  or  less  pale 
grey,  while  they  are  mostly  lighter  beneath.  They  generally 
breed  in  association,  ofte^  in  the  closest  proximity — their  nests, 
containing  three  eggs  at  most,  being  made  on  the  shingle  or 
among  herbage.  The  young  are  hatched  clothed  in  variegated 
down,  and  remain  in  the  nest  for  some  time.  At  this  season  the 
parents  are  almost  regardless  of  human  presence  and  expose 
themselves  freely. 

At  least  half-a-doeen  other  species  have  been  recorded  as 
occurring  in  British  waters,  and  among  them  the  Caspian  tem 
^.  caspia,  which  is  one  of  the  largest  of  the  genus  and  of  wide 
distribution,  though  not  breeding  nearer  to  the  shores  of 
England  than  on  Sylt  and  its  neighbouring  islands,  which  still 
afford  lodgings  for  a  few  pairs.  Another,  the  gull-billed  tern. 
S.  anglica^  has  also  been  not  infrequently  shot  in  England.  All 
these  species  are  now  recognized — though  the  contrary  was  once 
maintained — as  inhabitants  of  North  America,  and  many  go 
much  farther.  S,  Jorsteri  is  the  North  American,  and  S. 
nulanogaster  the  Indian  tern. 

Tems  are  found  all  over  the  world,  and  among  exotic  forms  may 
be  particularly  mentioned  the  various  species  of  noddy  (ja.v.).  Oiten 
confounded  with  these  last  are  the  two  species  called  in  books  sooty 
terns  ^5.  fidiginosa  and  S.  anaestheta),  but  by  sailors  "  egg-birds 
or  ''  wide-awakes  "  from  their  cry.  These  crowd  at  certain  seasons 
in  innumerable  multitude  to  certain  islands  within  the  tropics, 
where  they  breed,  and  the  wonderful  assemblage  known  as  "  wide- 
awake fair  "  on  the  island  of  Ascension  has  been  more  or  less  fully 
described  from  very  ancient  times.  W.  Dampier  in  his  voyage  to 
New  Holland  in  1699  particularly  described  and  figured  the  sooty 
tern  (Voyages,  iti.  p.  142),  discriminating  it  from  the  noddy,  from 
which  it  had  not  before  been  distinguished.  (jL  N.) 

TERNATB,  a  small  island  in  the  Malay  Archipelago,  off  the 
west  coast  of  Halmabera,  in  o**  48'  N.,  127^  19'  £.  It  is  nearly 
circular  in  form,  with  an  area  of  about  25  sq.  m.,  and  consists 
almost  entirely  of  a  remarkable  volcano  (5400  ft.)  formed  of 
three  superimposed  cones.  Frequent  destructive  emptions 
have  occurred.  On  the  island  is  the  small  town  of  Temate, 
which,  in  spite  of  its  good  harbour,  carried  on  no  considerable 
trade  or  shipping,  and  has  only  3000  inhabitants.  But  it  is 
the  headquarters  of  the  Dutch  residency  of  Ternate,  which 
exercises  authority  over  the  area  of  the  ancient  kingdoms  of 
Temate  and  Udore.  The  residency  consists  of  the  following 
groups  of  islands:  the  Halmahera  group,  the  Bachian  and  the 
Obi  group,  the  Sula  Islands,  the  idands  near  the  western  half 
of  New  Guinea  (Gcbeh,  Vaigeu,  Salawati,  Misol,  collectively 
called  the  Papuan  Islands),  the  western  half  of  New  Guinea  as 
far  as  141^  E.,  with  the  i^ands  in  Geelvink  Gulf  on  the  north 
coast  of  New  Guinea  (Schouten  Islands,  Yapen,  &c.),  aloQg 
with  others  on  the  south  coast.  To  this  residency  also  belong 
the  state  of  Banggai  in  East  Olebes,  and  the  Banggai  Tslandi^ 
The  residency  stretches  from  a^  43'  N.  to  5^  45'  S.,  and  X2x°  to 
141*'  E.,  with  an  area  of  155,800  sq.  m.  The  Dutch  government 
exercises  direct  authority  only  over  parts  of  Ternate,  Halmahera^ 
Bachian  and  Obi  islands.  Its  rule  over  the  other  groups  it 
carries  on  through  the  sultans  of  Temate  and  Tidore  (qjo^. 
Both  the  island  and  town  of  Temate  suffer  from  their  isolatum, 
and  have  never  regained  the  importance  they  had  in  former 
centuries.  Fop.  of  the  whole  residency  (1905)  108,4x5.  The 
inhabitants  are  of  Malay  race  and  JMahonmiedans  in  religion. 
The  breaking  ^p  of  the  old  government  of  the  Moluccas  tended 
to  make  Temate  perhaps  the  most  important  Dutch-Indian 
political  centre  of  the  archipelago  east  of  Celebes.  Nominally 
the  sultan  is  still  mler,  but  virtually  his  powers  were  p^eatly 
curtailed  by  his  conventions  with  the  Dutch-Indian  government, 
under  which  he  surrendered,  with  the  concurrence  of  his  grandees^ 
nsany  of  his  former  rights  to  the  Dutch  resident,  who  became  the 
de  facia  govemor  of  the  easternmost  colonial  posBessioss  of 
Holland,  especially  since  the  transfer  of  Dutch  New  Guinea  in 
190Z.  Among  the  rights  surrendered  by  the  sultan  of  Temate 
to  the  Dutch  were  those  of  granting  monopoliea  and  mining 
concessions,  now  vested  in  the  Dutch  resident.  The  island  of 
Bachian  is  worked  by  a  kind  of  chartered  company.  For 
surrendered  rights  and  privileges  the  sultan  and  his  gEsadecf 
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wcdy<d  monetBry  compeotttiona  in  the  sliipe*of  uinual  sub- 
ventions,  iind  these  also  have  been  paid  for  the  losses  formerly 
incurred  by  the  wilful  destruction  of  the  nutmeg  plantations, 
carried  out  in  order  to  enhance  the  value  of  this  commodity 
and  monopolize  its  cultivation.  The  restrictions  on  nutmeg- 
growing  have  long  since  been  removed,  and  many  plantations, 
with  free  labour,  have  been  started  in  Temale  ance  1885.  It 
is  a  curious  fact  that  Christianity  has  declined  in  Temate  in 
modern  times,  though  it  was  an  early  stronghold  and  the 
number  of  Europeans  settled  there  has  materially  increased* 

TBRMl  (anc.  Interatnna  Nakars),  a  town,  episcopal  see,  and 
the  scat  of  a  sub-prefecture  of  the  province  of  Perugia,  Italy, 
situated  among  the  Apennines,  but  only  426  ft.  above  sea- 
kvel,  in  the  valley  of  the  Nera  (anc.  Nor),  from  wJiich  the  town 
took  its  distinguishing  epithet,  5  m.  bdow  its  junction  with  the 
Velino,  and  70  m.  N.  by  E.  of  Rome  by  raiL  P<^.  (1906) 
20,250  (town),  33,256  (commune).  It  has  unportant  iron  and 
steel  works  and  iron  foundries,  at  which  armour-plates,  guns 
and  projectiles  are  made  for  the  Italian  navy,  also  steel  castings, 
machinery  and  rails,  a  royal  arms  factory,  and  lignite  mining. 
Terai  lies  on  the  main  railway  line  from  Rome  to  FoUgno  and 
Ancona,  and  is  the  junction  for  Rieti  and  Sulmona.  Its  most 
interestmg  buildings  are  the  cathedral  (x7th  century^  with 
remuns  0!  the  eariier  15th  century  facade),  tha  diurch  <^ 
S.  Francesco  (partly  dating  from  the  13th  century,  with  some 
frescoes  of  the  i4lh),  and  other  old  churches.  Its  antiquities 
include  traces  of  the  dty  walls  of  rectangular  blocks  ol  tra- 
vertine, remains  of  an  amphitheatre  of  the  time  of  Tiberius, 
a  temple,  theatre  and  baths  (?),  and  numerous  inscriptions. 
Remains  have  dlso  been  found  of  a  pre-Roman  necropolis. 
The  excavations  and  the  objects  found  are  described  by  A. 
Pasqui  and  L.  Lanzi  in  NoHmU  degli  scanij,  1907,  595  seq.  Five 
mOes  to  the  east  are  the  falls  of  the  Velino  (CosmU  ddU  Marmort). 
Alike  in  volume  and  in  beauty  these  take  a  very  high  place 
among  European  waterfalls;  the  cataract  has  a.  total  descent 
of  about  650  ft.,  in  three  leaps  of  65, 330  and  rgo  ft.  respectively. 
They  owe  their  origin  to  M*.  Curius  Dentatus,  who  in  372  B.C. 
first  opened  an  artificial  channel  by  which  the  greater  part  of 
the  Lacus  Velinus  in  the  valley  below  Reate  was  drained.  They 
supply  the  motive  power  for  the  factories  of  the  town. 

Tcmi  is  the  ancient  InUramna  {inter  amnts, "  between  the  riverSj " 
M.  the  Nar  and  one  of  its  branches),  originally  belonging  to  Umbna, 
and  founded,  according  to  a  local  tradition  preserved  in  an  inscrip- 
tion, in  the  year  673  B.C.  It  is  first  mentioned  in  history  as  being, 
aJong  with  Spolctium,  Praenesic  and  Florentia,  portioned  out 
among  his  soldiers  by^  Sulla.  Its  inhabitants  had  frequent  liti^- 
tions  and  disputes  with  their  neighbours  at  Reate  in  connexion 
with  the  regulation  of  the  VeNnus,  the  waters  of  which  are  so 
strongly  impregnated  with  carbonate  of  lime  that  by  their  deposits 
they  tend  to  block  up  their  own  channel.  The  first  interference 
with  its  natural  course  was  that  of  M*.  Curius  Dentatus  already 
referred  to.  In  54  B.C.  the  people  of  Reate  appealed  to  Cicero 
to  plead  their  cause  in  an  arbitration  which  haci  been  appointed 
by^the  Roman  senate  to  settle  disputes  about  the  river,  and  in 
connexion  with  this  he  made  a  personal  inspection  of  Lake  Velinus 
and  its  outlets.  In  the  time  of  Tiberius  there  was  a  project  for 
regulating  the  river  and  its  outlets  from  the  lake,  agamst  which 
the  citizens  of  Intcramna  and  Reate  energetically  ana  successfully 
protested  (Tac.  Ann.  i.  79).  Similar  questions  arose  ae  the  river 
formed  fresh  deposits  during  the  middle  ages  and  during  the  15th 
and  1 6th  centuries.  A  branch  of  the  Via  Flaminia  passed  from 
Namia  to  Forum  Flaminii,  and  b  given  instead  of  the  direct  line 
in  the  Antonine  and  Jerusalem  itineraries.  A  road  led  from  here 
to  the  Via  Salaria  at  Reate  Intcramna  is  also  mentioned  in 
Cicero's  time  as  being  the  place  where  Ckxlius  wished  to  prove 
that  he  was  on  the  night  when  he  was  caught  in  Caesar's  house 
at  the  celebration  of  the  rites  of  the  Bona  I>ca.  The  Emperor 
Tacitus  and  his  brother  Florianus  were  probably  natives  o(  Inter- 
amna,^  which  also  has  been  claimed  as  the  birthplace  of  Tacitus 
the  historian*  but  with  less  reason  During  most  of  the  middle 
ages  and  up  till  i860  Temi  was  subject  to  tne  popes.  It  was  the 
scene  of  the  defeat  of  the  Neapolitans  by  the  French  on  the  37th  of 
November  1798. 

TBRPANDER.  of  Antiasa  in  Lesbos,  Greek  poet  and  musician. 
About  the  time  of  the  Second  Messenian  war,  he  settled  in 
Sparta,  whither,  according  to  some  accounts,  he  had  been 
suromooed  by  command  of  the  Delphian  oracle,  to  compose 
the  differences  which  had  ariasn  between  diffexanl  claiiei  in 


•the  state.  Hero  be -gained  the  ikise  in  tbe  nntticai  contests  at 
the  festival  Camea  (676-3  B.C.;  Atbenaeus,  635  i.).  He  is 
regarded  as  the  real  founder  of  Greek  classical  music,  and  of 
lyric  poetry;  but  as  to  his  innovations  in  music  our  information 
is  imperfect.  Acco^j^Ung  to  Strabo  (idii.  p.  618)  be  increased 
the  number  of  strings  in  the  lyre  from  four  to  seven;  others 
take  the  fragment  cf  Terpander  on  which  Strabo  bases  hs 
statement  (Bergk,  5)  lo  mean  that  he  developed  the  dtharoedic 
nomos  (sung  to  the  accompaniment  of  the  dthara  or  lyre)  by 
making  the  divisions  of  the  ode  seven  instead  of  lour.  The 
aeven<8tringed  lyre  was  probably  already  in  existence.  Ter- 
pander is  idso  said  to  have  introduced  severzU  new  rhythms  in 
addition  to  the  dactylic,  and  to  have  been  famous  as  a  composer 
<^  drinking-songs. 

Fragments  (the  genuineness  of  which  is  doubtful)  in  T.  Betgk, 
Poekf  Lyrid  Gfaeei,  iii.:  see  abo  O.  L6we,  £>#  Terpamdri  LesbU 
astaU  (1869),  who  places  him  about  676  B.C. 

TSHPENBS,  in  organic  chemistry,  the  generic  same  of  a 
group  of  hydrocarbons  of  the  general  formula  (CiHi)^,  and  tU 
more  important  oxygen  derivatives,  mainly  alcohols,  aldehydes 
and  ketones,  derived  frcm  them.  They  may  be  classified  into 
several  distinct  groups:  kemittr^enes,  CiHs;  terpmes  proper, 
Ci«His;  sesquiterpenes,  CuHm;  and  polyterpenes  (CA).*  la 
addition  to  these,  a  series  of  opea<K:hain  olefine  terpencs  is  known. 

The  chief  sources  of  the  terpencs  and  their  derivatives  are 
the  essential  oils  obtained  by  the  distiUation  or  extraction  by 
pressure  of  various  plants,  chiefly  of  the  Coniferae  and  different 
species  of  CUrus.  Certain  of  these  oils  consist  very  largdy  of 
hydrocarbons;  for  example,  those  of  turpentine,  dtron,  thyme, 
orange,  pine-needle,  goldenrod  (from  Soiidago  canadensis)  and 
cypress,  while  others  contain  as  their  chief  constituents 
various  alcoholic  and  ketonic  substances.  With  the  exception 
ol  camphene,  aH  the  terpenes  are  liqtuda,  boiling  approximatdy 
between  160**  and  190*  C,  so  that  it  is  almost  impossible  to 
separate  them  from  the  various  essential  oils  by  fractional 
distillation.  In  6rdet  to  prepare  the  individoai  members  pure, 
advantage  is  taken  of  the  different  physical  properties  of  their 
derivatives.  The  terpenes  all  possess  a  characteristic  odour 
and  are  fairly  stable  to  alkalis,  but  are  easily  decomposed  by 
adds  or  by  heating  to  a  sufficiently  high  temperature.  Many, 
polymerize  readily,  or  are  transformed  into  isomers  by  boiling 
Tirith  dilute  alcoholic  sulphuric  add.  Some  oxidize  rapidly  on 
exposure  to  air,  passing  into  resinous  substances.  The  forma* 
tion  of  addition  compounds  with  the  halogens,  halogen  hydrides, 
and  with  nitrosyl  chkmde,  is  characteristic  of  many,  whilst 
others  unite  readily  with  nitn^en  peroxide.  According  to 
A.  V.  Baeyer  (Ber.,  1895,  a8,  p.  648;  1896,  39,  p.  10)  the 
nitrosochlorides  are  not  simple  addition  prodncta,  but  bi- 
molecular  compounds  or  iMsnitrosochlorides. 

HsMiTBapaiiBS 

The  best  known  is  Isoprene,  C|Ht,  which  Is  obtained  on  distilling 
caoutchouc  or  gutta-percha.  It  was  synthesized  by  W.  Euler 
(Brf..  i8c^.  50,  p.  19^)  bjr  distilling  tfie  addition  compound  of 
methyl  iodide  and  3  •  ^  •  5-trimethylpyrollidine  with  caustic  potash. 
It  is  an  unstable  liquid  which  boils  at  33*5**  C,  and  on  heating 
rapidly  polymerizes  to  dipentene,  the  same  change  being  effcctea 
by  hydrocnbric  acid.  In  ethereal  solution  it  combines  with 
bromine  to  form  an  unstable  liauid  dibromide;  It  adso  unites  with 
one  molecule  of  hydrobromic  acid  to  form  the  same  tertiary  bromide 
as  diroethylallylene;  this  points  to  its  being  /J-m«thyldtvinyl, 
CH,:C(CHi)CH:CH,  (V.  A.  Mokiewsky,  Jwr.  &jc.  PAy*.  C*i«. 
Russ.,  1900,  33,  p.  307). 

Terpbnes  Proper 

The  terpencs  proper  may  be  subdivided  into  the  timple  mono* 

? relic  terpenes  and  the  more  complex  (usually  bicyclic)  terpenes. 
he  monocydic  terpenes  are  hydro  derivatives  of  parscymene. 
A.  v.  Baeyer  proposed  the  following  nommdaturet  the  dihydro- 
paracymenet  are  called  tcrpadienes,  the  tetrahydrocymenes  be- 
eoming  terpenes  and  tbe  nexahydrocymene  terpan,  the  carbon 
atoms  odng  numbered  as  shown  in  the  Inset  (onnula  1 
In  the  more  complex  terpenes  the  name  yf  \    Ai  w*  ini 

canmhene  is  retained,  and  camphane  is     *-.  C— ^    *4^— c  C^ 
used    for    the   dUiydrocamphene.      G.         ^\*  5/       \cfio) 
Wagner  {Ber.,  189^,  37,  p.  1636  Anm.) 

designates  the  hexahydrocymencs  menthans,  tne  tetmfaydrocymenea 
mentbenas.'  and  the  dihydracymcnea  menthadiencs.    Tbe  poskbn 
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of  tbe  doable  Bnkiiig  an  the  molecule  b  shoim  by  the  ttse  of  the 
symbol  A  followed  by  the  number  ol  the  cerboa  «tom  immediately 
precediog  it. 

Monocyclic  T&epenb  Grou^ 

Limonene,  AX:B{.9)  terpadiene,  QoHu.  U,  known  in  three  forms, 
namely  d-Umonene,  Alimonene,  and  »-Umonene  or  dipentene. 
d-Limonene  b  the  chief  constituent  of  oil  of  orange-rind,  and  is 
•lao  found  in  oil  of  lemon  and  oil  of  bergaraot.  ^Limonene  is 
found  in  oil  of  fir-cones  and  in  Russian  peppermint  oil.  Botli^are 
pleaaant-smclUng  Ikiuids,  which  boil  at  175-176*  C  Thejr  difTer 
from  each  other  onl^  in  rotatory  power.  Dry  hydrochloric  acid 
gas  converts  them  mto  optically  active  limonene  hydrochloridct 
while  in  the  moist  condition  it  ^ves  dipentene  dihydrodiloride. 
When  heated  to  a  sufficiently  high  temperature  they  are  con- 
verted  into  dipentene.  Four  optically  active  nitrosochlorides  are 
known,  two  corresponding  to  each  of  the  active  limonenes,  and 
these  on  heating  with  alcoholic  potash  are  converted*  into  d-  and 
l-carvoxlme.  Dipentene  (t-limonene)  is  found  widely  distributed 
in  many  essential  oils,  eg.  of  camphor,  Rusdan  turpentine,  cubeba, 
bergamot,  cardamom,  «c.,  and  is  also  a  product  of  the  dry  dis* 
tillation  of  many  v^etable  resins.  It  may  be  produced  by  heating 
many  terpenes  (pincne.  camphene,  sylvestrene,  limonene)  for  several 
hours  at  aso^jo'*  C.;  or  by  the  polymeriation  of  isoprene  at 
y»'  C,  To  obtain  pure  dipentene  it  is  best  to  heat  dipentene 
oydrochloride  with  anhydrous  sodium  acetate  and  glacial  acetic 
acid  (O.  WaIIach«  Ann.  Chem.  Pharm.^  1887,  239.  p.  3}.  It  is  a 
pleasant-smelling  liquid,  which  boils  at  175-176  C,  and  poly- 
merises on  heating  to  high  temperatures.  When  warmed  with 
alc^olic  sulphuric  add  it  yields  terpinene,  whilst  concentrated 
Bulphpric  aod  or  phosphorus  pentasulphide  convert  it  into  para- 
cymene.  Dipentene  dmydrocnloride,  CuHit-aHCl,  best  prepared 
by  passing  a  current  of  nydrochloric  add  gas  over  the  surface  of 
a  giadal  acetic  add  solution  <A  dipentene,  crystallises  in  rhombic 
tables  which  melt  at  50*  C.  and  boil  at  Il8-I2o^C.  (10  mm.).  It 
is  apparently  a  fraiu<compound,  for  A.  v.  Baever  (Bar.,  1893,  36. 
p.  3863)  has  obtained  a  cu-dihydrochloride  01  melting-point  2$ 
Icirea),  by  the  action  of  hydrochloric  add  on  cineol. 

TerpineUne,  Ai  14(8)  terpadiene,  has  not  as  yet 
been  observed  in  essential  oik.  It  is  formed  by  the 
action  of  hot  dilute  sulphuric  add  on  terpineol,  terpin 
hydrate  and  dneol.  It  is  an  inactive  liquid  boiling  at 
183-18^*  C,  and  is  readily  converted  Into  terpinene 
by  adcn. 

r«r^tiifM,di:4(8)  terpadicae  <?),  is  found  in  oardanmm  oil  and 
in  oil  of  manonm.  It  ia  formed  by  the  action  of  alcoholic  sul- 
phuric add  on  dipentene,  terpin  hydrate,  cineol  phellandrene  or 
terpineol ;  or  by  the  action  of  formic  acid  on  linalool. 

Phellandrene  is  a  mixture  of  Ai:5  terpadiene  and  A2;  1(7) 
terpadiene  (psendo-phellandrene)  (F.  W.  Semmler,  Ber.,  1903,  36, 
P>  1749)*  it  is  found  as  d-phcUandrene  in  oil  of  water-fennel  and 
oil  of  elemi,  and  as  /-phellandrene  in  Australian  eucalyptus  oil  and 
oil  of  bav.  It  is  an  exceedinglv  unstable  compound,  and  must  be 
extracted  from  the  oils  by  distillation  in  vacuo.  The  hydrocarbons 
obtainoi  from  elemi  oil  and  eucalyptus  oil  correspond  to  Ai'5 
terpadiene.  A  similar  hydrocarbon  was  obtained  by  C.  Harries  and 
M.  Johnson  (Ber.,  1965,  38,  p.  1832)  by  converting  carvone  hydro- 
bromide  into  A6  terpenone-2,  then,  bv  phosphorus  pentachloride, 
into  chlor-2-pheUandrene,  which  b  finally  reduced. 

5yAeslreii«,  Ai :  8(9)  meta-terpadiene,  b  found  In  Swedish  and 
Russian  oil  of  turpentine  and  in  various  pine  oils.  It  boils  at 
175-176*  C.  and  b  dextro-rotatory.  ^  It  b  one  of  the  most  stable 
of  the  terpenes  and  gives  a  characteristic  deep  blue  colour  on  the 
addition  of  a  drop  of  sulphuric  add  to  its  solution  in  acetic  an- 
hydride. On  treating  the  hydrobromide  with .  bromine  in  the 
presence  of  iodine,  a  product  is  obtained  which  on  reduction  yields 
meta-cymene  (A.  v.  Baeyerand  V.  Vflliger,  Ber„  1898,  31,  p.  2067). 

Cariesirene  is  obtained  by  the  distillation  of  car>-1amine  or  vestry- 
hraine  hydrochloride  (A.  v  Baeycr.  Ber.,  1804,  37,  pp.  ^8^  seo.). 
It  is  regarded  by  Baever  as  i-syivestrene.  it  was  6>'ntnesized  by 
W.  H.  Perkin  and  G.  Tattcrsall  (Proe.  Chem.  Soc.,  1907,  22.  p.  268) 
by  the  application  of  the  Grignard  reaction  to  the  ethyl  ester  of 
Y-ketohexahvdrobenzoic  add  (i).  By  the  action  of  magnesium 
methyl  iodide  this  ester  )^ields  the  lactone  of  r-hydroxy-hexahydro- 
meta-toluic  add,  which  is  transformed  by  hydrobromic  acid  into 
the  corresponding  -y-bromo-hexahydro-meta-tolutc  add.  This 
btter  substance  by  the  action  of  pyridine  yields  tetrahydro-meta- 
toluic  acid,  the  ester  of  which  by  magnesium  methyl  iodide  is  con- 
verted into  A-i-meta  menthenol*8  (2).  The  meta-menthenol  on 
dehydration  by  potassium  bbulphate  yields  carvestreoe  (3)  of 
boilmg-point  179-180*  C 
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re. 

the  bromo<ompour 

pene.    It  b  a  liqukl  wluch  boils  at  174*  C  and  shows  a^oompleie 

terpene  character. 

Alcohol  and  Ketone  Derivatives 

MentJul  (terpan-ol-3),  CioHi^.  The  laevo  variety  b  the  chief 
portion  of  oil  of  peppermint;  it  may  be  prepared  by  reducing  the 
menthone  obtained  oy  E.  Beckmann  and  M.  Pldssner  {Ann.,  1891, 
263,  p.  31)  from  pul^one  hydrobromide  with  sodium  and  alcohoL 
It  crystallises  in  prisms  whkh  melt  at  43*  C.  and  boil  at  aia*  C 
It  b  readily  oxidised  by  chromic  add  to  the  corresponding  ketone 
menthone.  By  the  action  of  phosphorus  pentoxide,  or  zinc  chloride, 
it  b  converted  into  menthene,  Ci»Hi«,  and  when  heated  with 
anhydrous  copper  sulphate  to  250*  C.  it  yaekb  para'Cymene.  It  b 
reduced  bv  hydriodic  add  and  phosphorus  to  bexahydrocymeDe. 
The  phosphorus  haloids  yield  haloid  esters  of  composition  Ci«HmQ, 
which,  according  to  I.  L.  Kondakow  (Jour,  prakt.  Chem.,  1899  [2]. 
60,  p.  35^)  are  to  be  regarded  as  tertiary  esters;  a  similar  type  ot 
reaction  is  found  in  the  case  of  carvomenthoL  A  d-nientm>l  has 
been  prepared  from  the  i-mixture  obtained  by  reducinff  menthone 
with  sodium.  The  mixture  b  benzoylated,  ana  the  liquid  d-menthol 
benzoate  separated  and  hydrolysed. 

Tertiary  menihol  (terpan-ol-4),  a  liquid  boDing  at  97>>xox*  C. 
(30  mm.^,  has  been  ci>tained  by^  the  hydrolysis  of  the  ester  prepared 
by  heating  menthene  with  trichloracetic  add  (A.  Reyenler  and 
JL  Masson,  Ber.,  1806,  39,  p.  1844).  It  possesses  a  famt  pepper- 
mint odour.  W.  H.  Perkin,  junr.  (Proc.  Chem.  Soc.,  1905,  3i, 
p.  355)  synthesized  it  from  1*4  methykydohexanone:  sodium 
carbonate  converts  «rbromhexahydro-para-toluic  add  (i)  into 
A'Z-cetrahydro-pani-toluic  add  and  «-oxyhexahydro-para-toluic 
add,  and  the  btter  on  treatment  with  dilute  sulphuric  add  yields 
I •4-methylcx^hexanone  (s),  which  by  the  action  of  magnesium 
isopropyl  iodide  and  subsequent  hydrolysb  b  converted  into 
tertiary  menthol  (3). 

^^°*>C  Br'COkH  -^Ca 


U)  (s)  0> 


A  synthetical  monocyclu:  terpene,  viz.*  l-methyl-4-i8opropyl 
dihydrocymene  was  prepared  by  A.  v.  Baeyer  (Ber.,  1 893,  36, 
p.  333).    Suodno-sucdnic  ester  is  converted  into  the  method  iso- 

opyl  derivative,  which  on  hydrolysb  and  dimination  of  carbon 


Terpin  (terpan-dml  i«8),  CuHii(OH)t.  b  known  in  two  etereo- 
isomeric  forms,  cw-terpin  and  trans-ttnia.  The  imn*»  form'  b 
obtained  by  adding  silver  acetate  to  a  glacial  acetic  acid  solution 
of  dipentene  dihyorochloride,  filtering  and  neutralizing  the  filtrate 
by  caustic  soda.  It  b  then  extracted  with  ether,  and  the  acetyl 
derivative  so  obtained  b  hydrolysed  by  akoholic  potash,  it 
crystallizes  in  brisms,  which  mdt  at  1563I58*  C,  and  boil  at 
20^-365^  C.  It  is  converted  into  terpineol  by  dilute  sulphuric 
acid.  The  cir-compound  melts  at  104-105*  C.  and  may  be  pre- 
pared by  heating  its  hydrate.  Terpin  hydrate,  Ci(Hii(OH)fHfO. 
crystallizes  in  prisms  which  melt  at  116*  C.  It  is  prepared  by 
acting  with  dilute  mineral  acids  on  limonene  or  dipentene.  When 
boiled  with  glacial  acetic  acid  it  is  converted  into  terpineol;  while 
concentrated  hydriodic  add  at  310*  C.  reduces  it  to  hexahydro- 
cymene.  When  heated  with  dilute  sulphuric  acid  it  gives  a  number 
01  compounds,  which  may  be  considered  as  arising  from  the  lose 
of  one  or  two  molecules  of  water  from  one  molecule  of  terpin. 

^  Cineol,  CioHiiO,  is  an  inner  oxide  of  terpin.  It  b  found  in  the 
oils  of  wormseed,  cajaput,  eucalyptus,  laurel,  galanga,  camphor 
and  of  bvender.  It  may  be  prepared  by  passing  a  current  ot  dry 
hydrochloric  acid  gas  into  wormseed  oil,  the  predpitated  hydro- 
chloride being  then  distilled  in  a  current  of  steam  (0.  Wallach 
and  W.  Brass,  Ann.,  i8Ba,  235,  p.  297).  It  is  an  inactive  liquid, 
which  boils  at  176*  C.  The  oxygen  atom  in  the  molecule  does  not 
appear  to  possess  dther  an  alcoholic,  ketonic,  aldehydic  or  add 
function. 

rcrpin«rf.(Ai-terpen-ol-8),  CioHi7(OH).  The  term  "terpineol" 
has  been  used  to  denote  what  is  now  known  to  be  a  mixture  of 
various  isomeric  alcohols.  Liquid  terpincols  have  been  isolated 
from  the  oils  of  Erigeron  canadense,  of  marjoram  and  of  camphor. 
Liquid  terpineol  b  generally  prepared  by  the  action  of  dilute  sul- 
phuric acig  on  terpm  hydrate.  It  consists  ci  a  mixture  of  various 
isomers,  from  which  a  solid  terpineol  melting  at  35*  C.  and  an 
isomeric  A-8(9)  terpen-ol-i,  mdting  at  32*  C,  have  been  isolated 
(K.  Stephan  and  J.  Halle,  Ber.,  1902,  35,  p.  21^7.  See  also 
C.  Bouchardat,  Compies  rendus,  1887,  104,  p.  990:  1895,   121, 

?.  141;  Schimmel  &  Co..  Semi-annual  Reports,  Oct.  1897,  p.  11; 
.  Godlewsky,  Chem.  CentralblaU,  1899  (I.),  p.  1241).  Solid  ter- 
pineol exists  in  active  and  raccmic  forms.  The 
active  form  was  obtained  by  F.  W.  Semmler  (Ber., 
1895.  28,  p.  2190)  by  repbdng  the  halogen  atoms 
in  the  active  mononydrobromide  of  limomne  by 
the  bydroxyl  group;  it  has  also  been  obtained  by 
tbe  action  of  acetic  acid  on  linalool.  The  racemic  variety  has  been 
prepared  by  the  action  of  formic  acid  on  gcraniol.  and  was  synthesized 
by  the followinemetbod  (W.  H.  Perkin.  lunr..  Jour.  Chem.  Soc.,  1904. 
8§*  P*  654)*  ir  •^Zyanpenuna  tricarboacylie  ester  (i)  (prepaied  "ky  the 
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aetkm  ti  c3«iHoetie  ««ter  on  ^iodopiOpioaie  ertfr)  b  hydrolywd  to 
peauae>«y«-tricarbonrfic  acid  (a),  which  whoa  boilod  with  acctie 
aafaydride  and  diatillad  giwea  ^ketDhoahydiohenaDic  acid  (3). 
The  ester  of  thia  acid*  when  tnated  with  the  Grignard  reagent, 
yielda  ^oxjyhajuihydgotoluic  acid  (4),  wliich  b  converted  into  the 
comapondiog  brom<onipound  by  tinmnf  liydnrfMomic  add.  Thia 
latter  compound  on  treatment  mth  dilnte  alkali  or  pyridine  yialda 
A>^4etimhydro>paim-toknc  acid  (5),  the  erter  of  whacfa  aith  ns^ 
itun  and  methyl  iodide  furniahce  terpined  (6) :— 

NCHrCHr 

4s 


from  dtmodU  by  converting  this  compeimd  Into  iaopalegol  acetate 
by  acetic  anfaydrtde;  tMe  eater  la  hydrolyaed,  and  the  iaopulerol 
oaddtied  tt>  iMpaicgooe,  which  on  treatment  with  baryta  yieldq 
Dulegooe.      Pulcgone  reduoea  ammoniacal  silver  nitrate  on  loni 


(BOiC*C8i*CBi}tC(CN)O0|R  ->  (BQ|C*CBrCatfiaEI>CO|B<^ 


CBallOB  4r  CBr 


OO1B4- 

Thia  lyntheaii  dettrmioca.  the  conatitution  of  terpin  (7)  and  of 
dIpAitene  (8),  since  the  former  b  produced  by  the  action  of  ^  per 
cent,  sulphuric  add  on  tefpined,  and  the  latter  by  heating  terpmcol 
with  acid  sodium  sulphate. 


CH 
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.  CHi 

(7)Terab, 


C(CH»)iOB.  CBr 
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Terpineol  adda  on  nitrosyl  chloride  to  form  a  nitrosochloride, 
which  on  elimination  of  hydrochloric  add  yielda  the  oxime  of  an 
unsaturated  oi^ketone;  tnb  on  boiling  with  adds  b  converted 
into  inactive  carvone.  When  reduced  by  the  method  of  Sabatier 
and  Seodennia  it  forma  heaahydrocymene  (A^  HaUer.  Compus 
rendus,  1905,  140,  p^  1303):  when  oxidiaed  with  Caroa  reaeent 
it  yields  trioxyhexahydrocyroene  (A.  v.  Baeyer  and  V.  Vil%er,  Btr.^ 
1899,  33,  pi  3635).  For  an  iaomeric  terpineol  (d  •  8(9)  tecpenol-i) 
see  A.  V.  Ba^r.  Ber„  1894, 27,  pp.  443.  815. 

MnUhone  (terpnn<<«e>3),  CmHuO,  occurs  with  menthol  in  oil  of 
peppermint.  It  was  first  obtained  by  M.  Moriya  (Jour.  Cktm,  Sae.^ 
18BI.  39.  p'  77)  by  oxidlanc  mentnol  with  chromic  acid  mixture 
at  lao"  C.,  ana  was  desciibed  as  an  inactive  compound;  but  R.  W. 
Atkinson  (ibid.,  1883,  41,  p.  50}  ahowed  that  when  menthol  was 
oxidized  at  135*  C  a  strongly  dextro-rotatory  menthone  was  pro- 
duced. For  the  preparation  of  ^menthone  and  ^isomenthone 
(Bockmann's  i-menthone)  see  E.  Beckmann,  Atm.,  1889,  250, 
a  323;  1891,  26a,  pp.  31  seq.  The  menthone  obuined  by 
Beckmann  by  the  reduction  of  pulegone  hydrobromide  was  shown 
by  C  Martine  (Ann,  chtm,  pkvs.,  1904  (8),  3,  p.  49)  to  be  not  com- 
pletely identical  with  Amentnone;  it  is  consequently  dcMgnated 
r-menthone.  An  inactive  menthone  has  been  ^nthesixed  as 
follows.  ^Methyl  pimelic  ester  b  converted  by  sodium  ethybte 
into  methyl- i-cyaolwxanon-3<arix>xyiic  e8ter-4,  mto  which  the  iso- 
|>ropyl  group  b  introduced  (also  in  position  4)  by  the  action  of 
isopropyl  iodide  and  sodium  ethybte.  The  ester  b  toen  hydrolysed, 
and  carbon  dioxide  eliminatea  from  the  carboinrl  group,  when 
inactive  menthone  b  obtained  (A.  Etnhom  and  L  Klages,  JB«r., 
1901,  34,  p.  3793)«  It  boib  at  304-306**  C,  whereas  Beckmjinn's 
menthones  bou  at  208*  C.  A.  Haller  and  C.  Martine  (Comptu 
rendust  I995t  140,  p.  130)  synthesiaed  natural  menthone  from 
isopropyl  iodide  and  the  aodium  derivative  of  methyl- r-c>ic^ 
hexanone-3.  It  has  abo  been  prepared  by  condensing  methyl- 
hbxanone  with  ethyl  acetate,  the  resulting  methyl- i-acetyl-^-Oioo- 
hexanone-3  being  converted  into  the  isopropyl  derivative,  yielding 
acetylmenthone,  which  b  then  hydrolysed  to  menthone  (G.  Leser, 
Compus  rendust  IQ02,  134.  p.  1 1 15).  A.  Koiu  and  L.  Hesse  (Ann.. 
190S,  343,  p.  306)  convert  methylhexanone  (i)  by  means  of  ethyl 
oxalate  and  subsequent  hydrolysis  into  methylhexanone  oxauc 
add  (3),  the  isopropyl  ester  of  which  on  treatment  ^th  a  methyl 
alcohol  solution  of  caustic  potash  yields  i-menthooe  (3). 


CBa*CB' 


(I)  (•)  (I) 

O.  Wallach  (Ann,,  1900,  312,  p.  I7i)  showed  that  the  oximes  of 
cyclic  ketones  are  converted  by  pnosphorus  pentoxide  into  iso- 
oximea»  which  are  readily  decomposed  by  concentrated  hydro- 
chloric add  to  yidd  aliphatic  amino-adds;  in  thb  way  menthone 
may  be  converted  into  <-amidoKlecyIic  add, 

(CH«)«CUCH(NH«)(CH«)fCH(CH«)'CHrCOgH. 


Diosphtncl,  CioHi«(^  which  occurs  in  the  essential  oil  of  bocco 
leaves  (Borosma  heHdina)  may  be  synthesaed  by  oxidi^ng  oxy- 
methylene  menthone.  Sodium  In.  alroholk  solution  reduces  It  to 
para^terpaneKii-o!  (2*3). 

PtJefone  (A  4(8>-terpenone-3),  Ci»Hi«0,  b  an  unsaturated  ketone 
found  ra  pennyroyal  oil.  from  which  it  may  be  obtained  by  di»> 
tillation  tn  vacuo.  It  b  a  dextro-rotatory  liquid  whfeh  boib  at 
m-^99*  C    F.  Tbmann  (Btr.,  1897.  30,  p.  33)  •yntheatzed  It 


Wiing.    It  b  reduced  by  hydrogen  to  ^menthol.    When  heated 

with  water  to  250*  C.  It  yiekb  methyi-i-c>ie:tohexanone-3  and  acetone. 

When  mcthylcycfehexanone  and  acetone  are  condensed  together  in 

the  presence  of  sodium  methybte,  an  bomer  of  pulwone  boiling 

.  at  315-316*'  C.  b  obtained.    Pulegone  combines  with  hydrobromic 

add  to  form  a  hydrobromide,   whbh  on  heating 

in  methyl  alcohol  solution  with  basic  laid  nitrate 

b  converted  into  Isopulespne  (A  8(9)-terpenone-3) 

(C    Harriea   and    G.    RMer,    Bor.,    1899.    33, 

i>.  3361).    It  b  a  laevo-rotatoiy  Ihiuhi.  Adextro- 
orm  (a  mixture)  b  also  obtatined  by  the  oxida- 
tion   of    bppulegd    with    chromic    acid.       On 
00^     reduction   it   yidda  iaopulegol  and  no  Denthol 
,  .   -  (cf.  pulegone). 

^*'  Ctuvone  (A  6  :S(9)-terpadiene-one<2),  CuHi«,0, 

b  an  unsaturated  optkally  active  ketone  which  b  found 
very  widely  distributed  in  nature.  The  dextro-form  b  the 
chief  constituent  of  oil  of  caraway,  and  b  also  found  in  ofl 
of  dill;  the  laevo-form  is  found  in  ofl  of  spearmint  and 
kurorooji  dl.  The  dextro-form  b  obtained  practleaQy  pure 
by  the  fractional  dbtillation  of  caraway  oil:  the  laevo-form 
from  the  oils  cootairanc  it,  by  first  forming  ita  addition  com* 
pound  with  snlpburetted  hydrogen,  decompoemg  thb  by  alcoholic 
potash,  and  distilling  the  product  in  a  current  of  steam.  It  may 
be  ^nthetioally  prepared  from  limonene  nitrosochloride,  alcohohc 
potash  oonvertingthis  compound  into  ^-carvoxime,  which  on  botline 
with  dilute  sulphuric  add  yidds  Acarvone;  similariy  terpined 
nitrosochloride  by  the  action  of  sodium  ethyfate  yields  oxydihydro- 
carvoxime,  which  on  hydrolysb  yidds  t'Carvone.  On  heating  with 
phosphoric  acid  carvone  b  converted  into  carvacrol  (i-metnyl-3- 
o«y-^-lsopropylbenaene).  Carvone  b  closely  related  to  pndlandrene, 
for  C  Harries  and  M,  Johnaon  (Ber.,  1905,  38,  p.  1833),  by  reduction 
of  carvone  hydrobromide,  obtained  A  6-terpenone-3,  which  with 
photopborus  peatachloride  gives  chUM>3'apphellandrene. 

Bt'Cyclic  Tbkpenb  Group 

A  nomeiKbture  for  the  bicydic  hydrocarbons  waa  devised  by 
A.  v.  Baeyer  (Bcr.,  1900,  33.  p.  3771;.  According  to  thb  system 
each  hydrocarbon  contains  two  tertiary  carbon  atoms,  which  are 
combined  with  each  other  three  times,  dther  directly  or  by  means 
of  other  intervening  carbon  atoms,  the  combination  forming  a 
series  of  "  bridges."  These  bridges  are  distinguished  1^  numbers, 
denoting  the  number  of  carbon  atoms  contained  in  them,  the. 
direct  union  of  the  two  tertiary  carbon  atoms  bdng  designated 
as  o;  if  one  carbon  atom  intervenes,  then  the  number  1  b  used, 
and  so  on.  Thus  three  numbers  serve  aa  the  "  characteristic 
for  the  compound.  Hydrocarbons  of  thb  cbss  with  five  atoms  of 
carbon  are  termed  "  OKpK/opentsnes,"  with  six  atoms  of  carbon 
"  frfc>c/0hcxanes,"  &c  Thus,  for  example,  the  compound  (1)  would 
be  called  "  bic/clo-(i  •  I  •  a)-  BiC-CH  v  ao-CHs 

heptane,'*  and  (2)  wouki  be     ..  -i  l>r,.\rru    m 
"  bicyclo-(o  •  I  .  4)-heptane."     *"  "^  Ob^CHs     (a) 

Thujene  (tanacetene),  HiC-CH'^ 

CioHic,  is  a  derivative  ol' btcydo-(Q  •  i  •  3)-hexane.  The  name  waa 
first  given  to  the  hydrocairbon  obtained  by  F.  W.  Semmler 
(Ber.,  1893,  35,  p.  33f|5)  on  the  dry  distillation  of  thujylamine 
hydrochloride.  It  is  a  liquid  which  boils  at  60-63**  (14  mm.), 
and  has  been  shown  by  L.  Tschugaeff  to  be  a  monocyclic 
hydrocarbon,  for  whk:h  he  proposes  the  name  "  isothujene."  The 
true  thujene  was  prepared  by  L.  Tschugaeff  (Ber.,  1900, 33,  p.  Ail 8) 
by  heating  the  methyl  xanthogenic  ester  obtained  m>m  tnujyl 
alcohol.  It  is  exceedingly  unstaible.  The  isomeric  /^thuiene  was 
also  obtained  by  the  same  investigator  by  the  dry  distiUation  of 
trimethylthujyl  ammonium  hydroxide.     It  boib  at  150-151  **  C,  and 

possesses  a  different  rotatory  power. 

00  V  _^  Sahinene,  Ci»Hi6,  also  a  hicyclo-(o  •  i  •  3)-bexane 

^*^'*         derivative,  b  found  in  dl  of  savine,  from  which 

it  was  first  obtained  by  F.  W.  Semmler  (Ber.^  1900. 

33,  p.  1455).    On  smiking  with  dilute  sulphuric 

add  it  yieUt  tcrpmienol  (Ai-terpen-ol-4)  ((X  Wallach,  Bor.,  1907* 

40,  p.  592)- 

Fmene,  QsHic,  derived  from  Vieyclo-Ci  •  i  •  3)-heptane.  b  found 
in  many  essentbl  oils,  and  b  the  chief  constituent  of  dl  of  tur- 
pentine; the  /-variety  b  found  in  French  dl  of  turpentine,  the 
^variety  m  Russbn,  American  and  Swedish  oil  of  turpentine. 
Pinene  is  also  a  constituent  of  the  oils  of  sage,  lemon,  eucalyptus, 
olibanun*  bay,  fennd,  sassafras,  rosemary  and  of  valerian.  The 
active  varietieB  are  obtained  by  the  fnictk>nal  distOIation  of  the 
various  db  of  turpentine.    The  inactive  variety  b  obUined  by 


Pinene  readily  absorbs  oxygen  from  the  air,  resinous  products  being 
formed,  together  with  soiall  quantitiea  of  formic  and  acetic  apidf, 


6^0 


C,H,.0. 


alkalfH  pouMdud  penuAinutc  la  dJiutt  Hladon  ***^*— 
iacBC  (lycol.  ChHi.<5h)i.  pjuaic  Kid.  CMiA.  uac  tU, 
K  Ac.»  the  pndiKti  of  Ite  nactioa  varyiiil  BCOHidiDf  to  ti» 
ttmnniuK  (G,  Watocr.  Bit,,  1(94, 17,  p.  117a:  F.  llHnuui  ud 
F.  W.  SarmW,  Bir..  iSfS.  M.  PC-  I344>  mt)-  Camatntcil 
■ufpbunc  add  connru  it  into  cunjHbBH;  and  an  alcoholic  lokitiDa 

*„,.1„.,L, 

It  IJi'C'EHminatianaf'hilasHi 


ordioary  tcmpentiire  coavoi  it  inla  (he  dihakgcB  haliila 
dlpcDieiw.  Dty  hydrocMoiic  Icid  (ive.  pinr—  ■—■—'■■— 
"  '  '  campbotj.  Ci>Hi>CI,  ■  white  civ«*Ui 


^iJZ 


^jiibcciC'CH— 
Hii  uA  JlCKi: 

J       [_     hJ-i!h— 


-1  ~1      IbCdCHU-CKCI 

]tJ.fcL 


in   i8m  h/'w"/"Til^ii   (/!*] 

(J*™.,  1S89,  »M.  P-  'SO  prtpaf 
and  ethyl  nitiile  on  oil  of  liuccn 
(hlcric  add.    W.  A.  TUdea  (je< 

chLaridc.  aiim,  bang  bimolKular 
invcfiion  ef  half  of  the  leipM 
It}'  C.  (circb)  and  ii  a  wUu  pic 
potaah  cswerti  H  into  nJtnjHqjin 
BanyUmi,  C,iH,b  dariveil  Inini 
pwrd  hy  heatinE  bomyl  iodide  to  a/u  i.,  ih  ■cvmi 
conccntrvted  •olLUon  of  alcoholic  K>1aifa  (C.  Wagnei 
U.  p-  >llt),  or  by  decompodtion  of  the  melh)^  nten 

j-bamylenc  (L.  Tic'hogufl,  Cktm.  CmraOdtll,  l«ci;,  i. 

Camplitnt.  C,iH,..  aim  a  »II;CJD-(I  -  I  -  3)-heptane 

a  conititiKnt  of  the  oili  ot  dtioncila,  aaiftar,  1 

■vHemary,  and  ein  ot  French  and  American  ol  01  tt 

y  be  obtained  by  the  action  ai  lulphuric  acid  0 

..1 --"le  hydrobromide  or  hydrochlor'-' ■""-  - 


K  in  pRteace  oE  faming  Jtydra 
.  ClMt  Sx.,  1004,  Is.  t  7M 
givea  bid  yidoi  01  the  nliroui 


TCbHiJ*! 

Ucyelc-lt  ■  a  ■ 


powder.    Aleobalic 
.heptane,  ia  pn- 


^tEriluin 


(O.  V 


,..  _.  by  heatinj  b< 


nil^iic  add  (t  ■  1}  loc  aboul  6-8  houn. 
Willi  continual  flhaldny.  a  yield  of  about  ^  pi 
The  meitinf'  end  boilinir.pojrli  of  cam"!—"* 


chtotide,  whkti  on  reduei 


p.  JJll;  S.  Moycho  and  F.  Senk. 
].  E.  Manh  and  J,  A.  Gardner,  /« 

ftJjZliS^  ^,jl„,  a  J&ydfrd  -  ) 


.  Ckim.  5k.,  1S91,  S9,  p 


hydride  from  the  fenchyl  haio^n  < 
lliE  above  iuHlii-ierpene  lydiw 


fSS 


itbdH-lai 


nith  (oiEiBa  (O.  WallaiA;  ^iib.,  iMs.  n«i  p.  *ni  I.  ttmfja 
miiiH.VMimam,Jmr.fni.aiim.  ItM  (1).  u,  p.  u).  L.TKhii. 
neff  (Cb«.  Cnlnltltll.  laofl  ■ ,  p  94)  obtatna  pun  W'banHsl  m 
MIoMi— In^Hind-bnatoltciinaiiBDCHslHniaaQgbtBi---'  '- 


>KK:S.Na,  wUch  with  iMthvl  ■ 

neihyl  aMer.   The  UBdanfed  laol 

by  aleam  diiliiUlion,  which  abo  dBoonipoaaa  mui  , ,_ .... 

Di  k»boraeol  tlut  may  have  been  fanned.  Tbe  r^iidtac  h  cvkial- 
lited  and  hydiolyacd.  whan  pun  bpneol  ia  obtafaod'  li  buavoa 
ai  a  KaMtaarv  akolwil.  Nitric  sad  oiddiaca  il  u  caaiphor  anii 
when  liraled  with  pDIaa^m  bisulphatc.  it  gtvei  campbene.  With 
ptwaphoruB  pei^Iachloride  il  foniu  a  bodiyl  chloride,  identical  with 
"■- —  hydnxhloridc. 


ic<d  ai 


I  heaiipB  10 
D  lormed  be 


)il  rflhtija"" 


e  ^oi^uA 
iag  then  hydrslvKd  (J.  Boitmi  and  H.  Wal- 
c^uUiao  in  hafiea.  wkkh  nadily  ublinc. 

huio^,  sad 

dlof  atf- 

linihe  cootafni  prindnaliy  iSe  P 


fioid  methyl  alcohol.  a-TboioD*  ia  laevo-iota 
warmed  with  alcoholic  potaih  it  ii  paniallv 
^thujone.  Sodium  ia  the  pn>eiic<  of  alcohol  ml 
alcohol,  which  -  ■  ■  -t^    ■ 


Seramkr  (Btr.,  191D. 


— .  ^.  ...^.._.. .......  ^a6-1erpenone.3). 

Oa  boiling  (Ah  feiric  chloride  It  yickk  carvaerol.  Hm  dilute 
■utphuric  add  convetti  it  into  indiujone  (dlnethyl-i .  awqiropyl. 
J.cvliipeiileiie.i^ine-g).  Thujone  behavn  aa  a  laiaiaiad  compound 
ai^  foena  a  eharuieiiaiic  tribtomide.     When  heated  wfih  line 

13.  p.  rjy,  1903.  36,  p.  43^  it  it  io  be 
i.uopropyi-j.hc)eA>.(o  -  I  -  3)-heaanone-3. 
1  trimeihyl-i  ■  7 .  j-Hcydt-io  ■  i  ■  4l.hepw- 
[ng  with  alcolwEic  liotaui  on  dihydmcarvone 

ifT':  £.1!!.:..i'.5^.ii*'k  ■*■  ^'iP^  '"*( 

l:.'"^i  i<  kmn  Hi 


'«K 


p.  4S)  who  lynlheiL 


iH^,  which  Baever  urtRsted 
i-dicartKnyllc  acid.  Th&  was 
UiTMr.  Cirm.  Sot.,  iSw.  jj. 

, --,m  dimelhylicvlic  ethyl  oler- 

"ich   elhvl    malonite   yiddi   eihyidimethylpcDpane- 

Lfboiylid  enei.  which  on  hydroh™  and  iLbHouent  healing 
i>  lonvened  into  a9.diineihy1  gluiarjc  acid.  The  •■bromdtniMhyl 
enet  of  thi>  add  when  hcafeirwiih  alcoholic  poUih  yieldt  til-, 
and  lraM^:aronic  addi.  Eucarvone,  CiJfuO,  it  a  idmethyl- 
3-7-7-h(:«(ff.(o-l()-hepline-J-one-5.  O.  Wallach  l^nn..  1903. 
110.  p.  04)  luggeiti  ihit  the  ketone  poueues  Ihe  >trur'"~  if  - 
■thyi.l  ■  4  ■  4^jcWieptadiene.J  ■  7-one-J.      Phoiphoci 


(A.  Kbgc  Btr., 
Campiuir^Ctfli/i.  U  ■  trimethvl-I  -  7  -  J-iuyth-(t  ■ 


odour,  H^liinea'nnr^y^ntriirH 

■olventk.  It  boila  al  wiq"  C,  anc  neju  at  170'  t...  uiruj.  1 
*forni  may  al»  be  obtained  by  the  diitiUaiion  of  catdum  hot 
camphorale  (A.  Mailer,  ByU.  Sx.  Cliim.,  1896  (3),  i;,  p.  3] 
Whea  healed,  with  phouilioiui  penioiude  it  yieidi  cymene,  1 
with  Iodine.  carvunS.  fliiiic  add  oiidiiei  il  to  canphoric  ai 
C,H„|CO.H),.  camphoronlc  add,  C.H,/).,  and  olhei  pniduna 
,  ^  ....  .         .,..        dehydnijoBvi 


1  ilehydniioii  yidda 
ic  add.  C^i/OiH, 


a  niirile.  from  which  by  hydrolyai*  caniphi „ .  _^.„ 

!■  obtained  it  coml^nea  with  aldehyde*  to  form  afkylidene  cc-. 
poundi.  and  yiiUi  oxymethykne  compomdt  when  aubjccled  lo 
ihc  "Claixn''  reaction.  Il  doet  not  comlHne  with  Ihe  alkaline 
l^uifphjica.  ll  11  readily  lubitiiuted  by  chlorine  atul  bmDine; 
and  with  fuming  lulphunc  add  forma  a  camphor  aulphoajc  acid. 
Sodium  reduca  It.  tn  alcohoyi:  loJLiiion.  <o  bomeol.    When  healed 

Caro'i  add  converu  il  into  campholid.  and  a  compound  CiJIuOi 
(A.  V.  Bieyer  and  V.  Vniiier.  Ba..  1894.  31,  p.  i6u>).  w£« 
healed  with  conceniiated  Bilphuric  add  10  io3-iio*^C.  h  yield* 
carvenooe  and  4-*ccl0-I  -  >-xylol  U-  Biedt,  Amm.,  t«OI.  314- 
P- 171)- 
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was  an  a^trimethvleftftdlylie  add,  t 

confirmed  by  its  syntAeais  by  W.  H.  Perlcin.  junr..  and  J.  F.  Thorpe 
Ucmr.  Cktm,  Soc,^  1897.  ^1,  li69)>'Accto>accttc  eater  ia  ooa- 
dciiaed  with  o^broouaobutync  eater,  the  resultiiig  hydnncytrimethyl 
glutarate  (f)  oraverted  into  the  chlor-  and  then  into  the  oorre- 
apondins  c^nn-trimethyl  glutarate  (a),  which  on  hydrolyaia  with 
hvdrochlonc  add  yielda  camphoronic  acid  (3)  and  aome  trinieihyl 
glutaoonic  add  ;— 


A  VMt  UMtttc  «f  work  has  bcea  done  cm  the  noaaiitirtion  of 
tite  caoiphor  molecule.  The  earlier  invcatintiona  on  the  ready 
foroution  o(  benaene  derivatives  by  the  breaiong  down  oC  camphor 
led  to  the  view  that  the  molecule  was  a  ample  aax-membered 
carbon  ring.  Subaeqiient  reaearch,  however,  showed  that  the 
formula  ^ropoaed  by  j.  Bredt  {Ber.^  1893.  26,  p.  30^7),  in  which 
camphor  la  to  be  regarded  as  a  dtcyc/^heptane  derivative,  b  correct. 
Thia  formula  is  based  on  the  fact  that  oamphoronic  add  yielda 

trimethylsuGdnic,  isobutyric,  and  carbonic  acids,  and  carbon  ,-_.--,  .-«v«  i*<w#,«y«  ««%«  >#««.  ^^«^.«  ^.^,^.,m*^  ,^  ,^^ 
on  dry  ^istiUation,  and  Bredt  suggested  thatit  was  an  aa/l-  CCH0K»O(»4^a«)CH.a»-KCH*C(CQA)C(Om(<a)Caca^ 
trimethylcarbattylic  add,  7 

HOsC.CHtC(CH«)(COiH)C(CHa)iC0bH, 
a  conclusion  confirmed  by  its  tyntheas  (see  below).  The  Bredt 
formula  is  also  supported  by  the  synthens  of  r-camphoric  acid  by 
G.  Komppa  (Ber.,  1901 .  31,  p.  3473 ;  1903.  ^6,  p.  4332).  In  this  lyn- 
thcsb  etnjrl  oxalate  is.  conaensed  wiUi  /0-dtmethyl  glutaric  ester,  and 
the  resulting  diketoapocamphoric  ester  (i)  is  then  methylated  to 
diketocamphoric  ester  (2).  The  keto  groups  in  (3)  are  converted 
in  CHt  groups  as  follows: — Sodium  amaleam  converts  this  ester 
faito  dioxycamphoric  ester  (3),  which  with  hydriodic  add  and 
phosphorus  yields  r-dihydrocamphoric  add  At  13^**  C.  this  com- 
pound combines  with  hydrobromic  add  to  form  ^-bromcamphoric 
add,  which  on  reduction  with  zinc  and  acetic  acid  yields  r-carophoric 
icid(4):— 

»0feC*CHC(CRiVCR*C0i1(-»     ROiCCH-C(CHiV9(CHiJO0Jt 
CO CO  cb —  QQ 


(I) 
•  911 .  QCHi  V  C(CHi)  ■  COiH^ 

CHt— — — ca 

(4) 


ROhC- 9H*  (i(CBi)i- C(CIIi) 'COhR 

HOOH) CH(OH) 

(A) 


This  series  of  reactiona  leads  to  a  complete  synthesis  of  camphor, 
flinoe  A.  Haller  (jC&mpU*  rendus,  18^.  122.  p.  446)  has  shown  that 
camphoric  anhydride  (1}  on  reduction  yields  campholid  (2),  which 
by  the  action  of  ootasstum  cyanide  and  subseouent  hydrolysis  of 
the  nitrile  formed  b  convertM  Into  homocamftnoric  acid  (3),  the 
caldum  aalt  of  which  yields  camphor  (4)  on  distillation : — 

O)  (4) 


(I) 


<a) 


Thus  camphor  and  its  oxidation  products  are  to  be  represented  as 


CBi'CB- 


L^lCBth  (»)  I 
■CfCHi) CO 


Cui{nior, 


CHt(«>  CIIi-CH'CO;,H 

L9(CH«)i 
•C{CHi)-COiH. 
Ctapboric  icid. 


COiHCOiH 

I        VCHi)i 
Oil     C(CHi)-COiR 

Campboraok  acid. 


Cemphor  yields  three  classes  of  halogen  substitution  derivatives 
known  respectively  as  «,  0  and  v  compounds,  the  positions  being 
shown  in  the  formula  above.  The  a  compounds  result  bjr  direct 
substitution,  the  0  and  r  derivatives  being  formed  in  an  indirect 
manner.  Cyancamphcr,  CioHiiO*CN,  b  formed  by  passing  cyanogen 
gas  into  sodium  camphor,  or  bv  digesting  sodium  oxymethylene 
camphor  with  hydnucylamlae  hydrodiloride  (L.  Claisen,  Ann., 
1894,  a8i,  p,  351). 

T-Campnor  sulphortic  add  results  from  the  action  of  fuming 
sulphuric  acid  on  camphor  (F.  S.  Kipping  and  W  J.  Pope,  Jour. 
Ckem.  Soe.t  1893,  63,  p.  573).  Campnoroxime,  CioHuO.'NOH,  was 
first  prepared  by  E.  N&geli  {Ber.,  1883,  16,  p.  ^97). 

/-Caim>hor  b  formed  bv  the  action  of  nitnc  add  on  i-bomeol 
(W.  J.  Pope  and  A.  W.  Harvey,  Jour.  Chem.  Soc.,  1901,  79t  P-  76)- 
r-Camphor  melts  at  178-179*  C.  (for  its  preparation  see  A.  Debierne, 
CompUs  rendus,  1899,  128,  p.  11 10;  W.  A.  Noyes»  Amer,  Chim. 
Jour.,  1905,  27,  p.  430). 

Campkoru  ocuL  Four  optically  active  and  two  inactive  forms 
of  this  acid  are  known.  Tne  most  important  is  the  i-form,^  which 
b  produced  by  the  oxidation  of  i-camphor  with  nitric  add.  It 
crystallizes  in  plates  or  prisms  which  melt  at  187*  C.^  Potaasiura 
permanganate  oxidizes  it  to  oxalic  acid  and  Balbbno's  acid, 
CfHi^t,  tc«ether  with  small  quantities  of  camphanic,  camphoronic 
and  trimetnyl  succinic  acids.  It  yidds  two  series  of  acid  esters, 
the  a//o-esters  (i),  formed  by  the  partial  saponification  'of  the 
neutral  esters,  and  the  ortho-tstcn  (2).  formed  by  heating  the 
anhydride  with  aloohob  or  sodium  alcoholates. 


(CEUiQCOhB)  •  C(COhHHCIIi)  *  OiiCQai  *-  (Cili)iC(COai)  -  C(CNXCBi)  •  CHa-CQA 
0>  (a) 

Ftnckone,  CioHi^,  b  trimethyl  -  (2  •  7  •  7)  -  hicydo-  (i  •  3  •  3)-  hepu> 
none-A.  It  occurs  in  d-  and  Morms,  the  former  in  oil  of  fennd 
and  the  latter  in  oil  of  thuja.  It  may  be  obtained  from  these 
oib  by  treating  the  fraction  boiling  between  190-195*  C.  with 
nitric  add  and  distilling  the  product  in  a  current  of  steam.  The 
fenchones  are  pleasant-smelling  oib  which  boil  at -193-193*  C, 
and  on  solidification  meh  at  5-6*  C.  They-  do  not  combine  with 
sodium  bisulphite.  They  dissolve  unchanged  in  cold  conceptratcd 
hydrochloric  and  sulphuric  acids,  and  are  very  stable;  thus  the 
monobromfenchone  b  only  formed  by  heating  the  ketone  with 
bromine  to  100*  C.  under  pressure  (H.  Czerny,  Ber.,  1^00,  ^. 
p.  3287).  On  oxidation  with  potassium  permanganate  it  yielda 
acetic  and  oxalic  adds  together  with  dimethylmalonic  add.  By 
the  action  of  hot  concentrated  sulphuric  add  it  yields  acetyl-ortho- 
xylene, 

CH,CO(4)C,H,(CH,),(i.3; 

(J.  E.  Marsh,  Jmir.  Ckem,  Soc.,  1899,  75>P*  i<>^8).  When  heated 
with  phosphorus  pentoxide  to  11 5-130*  C.  it  forms  metacymene. 
Since  it  cfoes  not  yiekl  any  oxymetnylene  compounds,  it  cannot 
contain  the  grouping — CHrCO-^n  the  molecule. 

Hydrocarbons,  CjoHu,  op  tbs  Tbrpbmb  Series 

Uentkene,  C«Hi(CHt)  (CsHr),  b  methyl-i-isopropyl-4-r>c^hexene-3. 
It  is  obtained  by  the  action  of  anhydrous  zinc  chloride  or  copper 
sulphate  on  menthol  fj.  W.  BrQhl,  Ber.,  1892,  35.  p.  142),  by 
boiling  menthyl  chloride  with  aniline  (G.  Wagner.  Ber.,  1894,  37, 
p.  1^6),  by  heating  menthyl  chloride  with  potassium  phenolate 
(L.  Masson,  Ber.,  1896,  so,  p.  1843),  and  by  the  dry  distillation  of  the 
methyl  ester  of  menthyl  xanthate  (L.  Ischugaeff,  Btr.,  1899.  32, 
p*  3333}'  It  b  a  colourless  liquid  which  teils  at  167*168*  C. 
When  strongly  heated  with  copper  aulphate  it  yiekb  cymene. 
According  to  Tachugaeff,  the  xanthate  method  alone  gives  a  pure 
menthene  of  the  above  constitution,  the  menthene  obtained  from 
the  dehydration  of  menthol  bdng  a  eydshexene-4 ;  and  the  one 
obcained  by  O.  Wallach  {Ann.,  1898,  300,  p.  378)  from  l-menthyl- 
amine  bdng  a  c>ic/ohexene-2. 

Carvomenikene,  CtHvCCHOCCtHr),  b  probably  methyl*i-bopix>pyl* 
4-^yofshexene-f .  It  is  prepared  by  heating  carvomenthyl  bromide 
with  quinoHne,  or  by  heating  carvomenthol  with  potassium  btsul* 
phate  to  300*  C.   It  m  a  liquid  which  boils  at  I7S'I76*  C. 

Cumphane,  C)Hs(CHs)i  b  t7>7-trimethyl-6Kyc/o-(i'3>2)-heptane. 
It  is  prepared  by  the  action  of  sodium  and  alcohol  on  pinene  hydrio* 
dide,  or  oy  reducing  the  hydriodide  with  zinc  in  acetic  add  solution. 
It  is  a  crystalline  solid  which  melts  at  153*  C.  and  boils  at  160*  C. 


CBa'^'COtB 
*C(CBi)-00ai 


CRt'CH-COklt 

LC(CH.)i 
-C(CfI«i-OQhB 


Mjamphoifc  add  results  on  oxidizing  /-bomcol  or  matilcaria 
camphor.  It  melts  at  187*  C.  r-Camphoric  acid  is  formed  on 
mixing  alcoholic  solutions  of  equimolecular  quantities  of  the  d- 
«Ad  1-adds,  or  by  oxidizing  t-camphor.    It  melts  at  202-303*  C. 

CoM^ksrMMC  ccid,  CtHi/)|.     From  a  study  of  its  distillatwn 
products  J.  Bredt  {JBtr,,  1893, 26,  p.  3049)  condudcd  that  thb  add 


Kleber 

II);  it 

rom  bay 


Olbpike  Tbrpenbs 

Myreene.  Ci«Hi«,  was  'first  isolated  by  F.  B.  Power  and  C 
from  oil  of  bay  (Schimmd  &  Co.,  BuUettn,  April  1895,  p 
is  also  found  m  oil  of  sassafras  leaves.  It  b  obtained  11 
oil  by  shakii^  the  oil^  with  a  5  per  cent,  solution  of  caustic  soda, 
followed  by  fractionation  in  vacuo.  It  boils  at  67-68*  C.  (20  mm.), 
and  polymerizes  when  heated  for  some  time.  When  oxidized  by 
potaswum  permanganate  it  yields  succinic  add.  By  the  action  01 
glacial  acetic  add  in  the  presence  of  dilute  sulphuric  acid,  a  liquid 
IS  produced,  which  on  hydrolysis  yields  myrcenoi,  CiAHigO,  an  alcohol 
which  is  probably  an  isomer  of  linalool  (P.  Barbicr.  Campus  rendus, 
1901,  133,  p.  1048).  The  hydrocarbon  is  probably  to  be  considered 
as  being  (CH,)iC  iCH  •  (CH,),  •  C(:  CH,)  CH  .  CH,  (Enklaar.  Bul- 
letin ofKouse-Berlrandfils,  Nov.,  1906.  p.  92).  Ocymene  is  an  isomer 
which  can  be  extracted  from  the  leaves  of  the  basil.  Enklaar  {loc. 
cU)  represents  it  as  (CH,),C:  CH  •  CH,  CH  C(CH,)  •  CH  .  CH,. 
Anhydro-geraniol.  CioHi«.  the  first  olefine  tcrpene  isolated,  was  pre- 

Eared  in  1891  by  F.  W.  Semmlcr:  it  b  formed  when  gecaniol  b 
eated  with  potassium  bisulphatc  to  170*  C. 

Alcohols,  Aldbrydbs  and  Ketonss 

d-C»rroiifi^flJ.CMHi,OHorCH,.C(:CH,).(CH,),.CH(CH,).(CH,)iOH. 
or  3*6  dimethyl-octene-i-ol-8  occurs  in  R6union  geranium  oil  and 
was  first  prepared  by  F.  D.  Dodge  (Amer.  Chtm.  Jour.,  1880, 
II,  p.  463)  by  redudng  the  corresponding  aldahvde  (^iuonellal). 
It  b  an  odorous  oil  which  boib  at  1 17-118*  C.  (17  mm.).  Oxida- 
tion by  chroouc  add  mixture  converts  it  into  otronellal.  whibt 


6jj 


TERPENES 


i  L   BoovBuih,    Camfia    naiia. 


JrCH(CH,M< 
dI  chroncllol  (P7  BuUs 


(i),C(CH0<ai-CHiOH, 

in  the  oilfl  of  gennLuiD, 
laagn  ind  iit  Turituh  UH 
le  oili  by  nculBjE  tbtia 
ig  in  Hekd.  71v  icnniot 

nuiuf  at  M  low  tcmpenEurr,  vlKn  tll« 
campound  CuH.it>CiCI|  HpantH  out.  Tliu  it  ndwd  vith 
■bHiule  tthcr  and  fiiuJIy  dMompoml  by  wals,  whco  pure  gcnnlDl 
ii  titanKi)  [0.  Jarabxn.  An*.,  1B71,  IS7.  p.  >}1;  J.  Btrtnm  ind 
E.  GildHDciitFT,  Jsur.  ^st.  Cikni..  1S9T  (>}.».  p.  SO?)-  It  may 
■Ju  be  prppami  by  reouciDj  tbe  corrc^wndlng  Mny^  (diial) 
vith  lodluai  amalfam.     It  u  a  colourlen,  jil^iant4inelUDg  an, 

acid,  (CH,M:rtrH'(CH,)rCJCHS^Hc'o,H!'  By  iLal^°[[ 
with  5  per  cent,  nlphuric  and  it  yiddt  terpin  hydrate,  and  irhen 
healed  with  contntnlid  alcoholic  poluh  to  ijo'  C.  ll  i>  con- 
vened into  dioKtbylbeptenol  (P.  Daibier.  C^^Ui  miliu,  TS99.  [98, 
n.  110).  Gcniiioj  may  bv  nnvetred  ifito  linaloal  by 
faiiuly  alkaliw  (olulion  of  acid  Rnnyl  phtbalai      ''    - 

Mi-CMijaa. — ' — -^ 

andO-Z" -"-■" 

laraand. 


n.watobtainediii  1903  from  neniJi  dU  by  A.  1- 
Uwr.  bst.  CknL,  I9i»  (1),  66,  p.181);  it 
— '-oa.    It  boila  ■!  3>6- — •  "  ■— 


1^. 


chloride.    It  combine) 
by  thai 


«  rcnrdn 


formed    (llonf-   it 
id  DE  linJo^  10. 


ai-lCH,),-C(CH.)lOH).CH :  CH 

-I.7-01-&     cf-Ugalogl.  urai   £«  Eound  i 

K  Dili  aod  Alinalool  in  fiii  of  iLBalgc.     It  baliD  found  i 
ir^aot.  pelit-frain,  lave    '  ~  ,.      ..  .  «      , 


1  .a-dimethyloctadieat-J  .7 


lini  liquid  which  boEi  al  197-199*  C.  (Bccurding  to  iti  nu 
iihactivv  varirty  can  be  pn^aiej  Enup  feraniol,  thia  akohc 
menC  with  hydrochloric  aod  yiddiag  »  vuctun  of  chlor 
b  when  diasud  with  AlcahDTic  potath  are  traudormed 
.tool  (F.  TKniun  aniLF.  V.  Semngltt,  Btr.,  IM.  H,  p.  I 
oxidiied  bychromicaad  tocitral.  When  (baleen  foe  loiiis 
dilute  eulphuric  acid  it  yields  icrpin  hydrate. 
Imwlliif,  CkKuO,  ii  th*  akkhydeor  cilrooellol.    It  li  ■ 


oil  \yj  F.  D.  Dodp  i,Am 
alio  found  in  cucaly  ptui  1 

by   udium   amal^ni  to 


iuondlol,  I 
ihyladipic  i 


u  fUit  diftcoveted 
JB.r..  1B»9.  ll.p.  «6);ilil 
■nwn-irau  nl.  ftuadenro- 
\'  C  _  It  ia  readily  reduced 


d.     It  ionni  B  dimethyl 


letbyl  ac 


CHrCCCH,OH)COH)-[CHi),CH(CHJ.CH,.CHO. 
^irUch  mut  powea  the  above  composition,  lince  on  furtber  oada' 
(ion  by  chromic  acid  it  vicldt  a  uio^ldehyde  of  the  conititutiop 
CH^0<CHi1i.CH(CH,VCHrCHO  (C.  D.  Viatriet  and  O.  Schau- 
wixlier.  Bf.,  1901.  31.  p.  198T):  thif  reaction  leadi  to  the  lormu- 
lationof  dltonellal at  ■  dimelhyl-].64)FI«w-i.al-8.  Oironclbl  li 
retddy  convened  iolo  an  homerie  cyclic  alcohol  Uapuirt'^  (^^(9)- 
tnpcnol-])  byacidi  or  acetic  anhydride  (F.Ticmann,  Ber.,  iSga,  19. 
-  _,_i  t-  — u: —  _^|,  (pjiuni  bitulphiie.  livine  a  Dornul 
■  —■ '-'"■-•-•olphonicacid. 


_.,.._..      _  .       .   _.  _  dihydioiul 
Peniwil  (dualj,  ChHiiO,  it  the  aMi 

MnM.     It  occun  in  the  oHi  ef  lemo _..„_. 

TmHIa.  bay.  verbena,  and  in  variodt  eucilypln 


prgducrd  by  tti*  oiudaiion  of  eeranioi 

or  by  diltiilinff  a  fniitture  of  calcium  fo. 

.    Iti  aldehydlc  nalLre  it  itiDon  by  the  [>c 
hiA  OB  rtdiiclion.  and  thai  ofi  onidaiion 


fjctalrtehydc  (F.  Fiem 


MdftaM h t«ai Mn^nedb  ItMafafaMwtth 
and  prniiie  acid,  bi  akshslic  HlutBii.  lofong 
ckryt^^uhthodDcfcanic add,  CnHnNOilHiO. 
for  idMlityiii(  cJtnl.  The  crude  dlnl  ob. 
lainca  uoai  wnii>l  081  la  (  iniiturt  gf  two  cthylaK  «eno- 
iioBHn  whicA  tre  deainutcd  u  dtnl.d  and  diral-»  IP.  tfeinanii 
and  M.  Kenchbnia,  B<r..  laoo,  u,  p.  BtT)-  Ciiml-<t  boilt  at 
1ia.-Ili*C.  (II  -n.)  >i>d  cJlnl-»  at  fofii^'  C.  Th«  Mroctanl 
identity  of  the  two  locnu  hu  bKB  ooafirmal  by  C.  Kiiilei  (Ber.. 
!W,  40,  p.  Jtoa),  who  hu  .taom  that  iMr  sBnidei  (pRpand 
from  the  otralt  by  the  action  of  otonc  on  toatr  toUilioa  ta  carbon 
latrachloride)  are -quastiuclvdy  dccompoaed  In  both  cue*  into 
acttooA,  lacvuhiiic  aldehyde  ana  glyouL  Lcmon-fiaia  oti  ^^****i**f 
7i  per  cent,  of  citn|.«  and  8  per  ceat-  ol  dtral-A.  CHral  combLnea 
Mtn  lodiun  Uiulphite  to  form  a  normal  t^Hilphiie  compound,  a 
ttaUo  dkhydroaulpboBaEe,  an  umable  dihydtHulphonfte  ajid  a 

■...J i-i...,^  nr,  Ttnaan.  Jtne  fhi.  it  Mm.  furt  tl 

I.    Cltnl  condeuei  ceadily  with  uMooe,  in  the 
'    form,  pteudo-uoDoe  (w  lanomt,  bdow). 
the  cStnJ  »nct  are  readily  cooverted  into 


'^. 


of  &i^  io  fo 


HIlL™ 


Which  caa  be  further  uiiKied  t 


ontlitDIIon  of  tbe 
dation  they  yidd 
AMbHthyMipic 


itonrowc  add,  which  c 

add;  the  ^wica  in  the  tame  way  yiel—..,  ^-. 
•s-dimethyUdipic  add.  The  tydaaatit  tbenueb 
obtained  direct  from  dtral  by  the  action 

binling  dtryUdenecyaaceclc  ~""  '  '-*-  '^ 
■ubanuent  hydnlyili  of  tl 
(F.  Tmnamn,  Btr.,  1900,  jj, 

pourda,  which  are  then  u... _,   «„.__,.-,_  „^,-,  — , 

tmine  (roup  being  hydrolyied  at  the  lamc  time  [Cantan  Fuent, 

/mnu,  CitNiiO.  By  condcniing  dtnl  with  acetone  F.  TtemaDB 
(Bcr.,  18^3,  16,  p.  1691)  abttined  neudo-ionone  (I),  an  -ap  i< 

la  ai^  ™  ™°  '  monure  o  itomenc  .  ,oK>n«t 

{il   (CHdiC:CB.<Caii'C(CH,):CB.CS  CTT.CO.CB> 


dl^iHi,  IF.  Tisoaim,  L' 


cU.). 


if  C.  (11  mm.)  and  pom 
'~ipotindboiliat  i;&-i3g* 
',    Tbcy  are  largely  ujcd 

'im.l.    WWhpKTS 


CadiwK,  C.-Hh.  il  found  in  the  oUt  ef  csde  (from  the  wood  of 
Jatiptna  Byddrul,  cubcb,  patchouli,  lalbanum,  cedar-wood  and 
juniper.    It  mavbe  obtained  by  (ruaionaiing  offl  ol  cade,  con- 

poiing*  thi.  by  boiiin™iih  aniline!"  Ii  il  an  oil  which  bo™"' 
J74-97J*  C.  and  decompotea  on  enpotuie.  Caryepkytitiu  it  found 
in  oil  ol  cjovn  and  in  oil  of  cofoiba  baluiti.    Varinm  other  tetqul- 

jinger).  cedrene  (from  oil  of  eedar-wood'  Dniilcoe  (fcou  oil  of 

(X  the  leaquitcrpene  aleoholj  pure  uiUaltt,  C,>H>0,  hu  been 

obiamcd  from  CBCoee  of  landal-wood  by  convettion  into  the  acid 

phtliahcnleriandKiponificationoltbnebvpotathlSchimnleiaCo., 

liined.  nne  boiling  al  165-167*  C  (11  mm.)  and  the  other  at  173' C. 
They  are  dlMinguiibnT  by  their  dWerent  optical  aclivhlei.  one 

M.  Cueibet,  dmpui  rtaim,  1900,  ijo,  p.  417;  Bull.  Sk.  Cliw., 
i«0  (J),  u.  p,  uo).    Caryophyllene  alcohcJ  !>  obiainni  lioffi  oil 
ot  cloveii  by  elimination  oT  water  it  yieldi  clovene,  CiiHu.  ) 
liquid  which  boili  at  J6l-J6j*  C. 
Many  di-  and  (ri-tcrpenea  have  been  dearlbed,  but  la  yet  att 


wauiee,   1900)^  R.  MeldoTa. , 

diiUi  (London,  1904):  F.W.Semmlei,0««lln 

r):  C.  Cohn.  Dit  Kiiekiltgt  (BruDiwkk,  11 
lynlWilttni    aitf   fiofirUn    ArfUtUa    C [,..,.    .™,,, 

F,  HeuilH.  Dit  Tcrptmt  {Bnuwwlcli,  iSoe),  For  camphor  « 
A,  Lapworth.  Bril.  Ante.  kip.  lor  1900,  and  O.  Aadian,  Sit  Km- 
iWnUsM  dti  Kampktrl  (Bruniwlcfc,  1903).  (I-,  C.  P.*) 
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Fig.  I.— Etruscan  Sarcophagus,  and  century  B.C. 
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TMKHMICM  (ft,  itnace,  lemuse,  from  It.  Unaccia, 
iurOMta,  Lat.  terra,  earth),  a  raiied  pbtform  of  earth;  In 
geology  the  term  is  used  of  fevd  horizontal  ridges  on  the  aide 
4f  a  slope,  formed  by  volcanic  action,  or.  more  usually  by  the 
action  of  water;  they  aie  thus  frequent  along  the  shoccs  of 
lakes  or  by  rivers;  on  the  sea^shore  they  ace  generally  known 
§»  **  raised  beaches. "  The  term  is  used  in  ardiitecture  of  an 
artificial  platform  in  front  of  a  building,  which  is  utilised  as  a 
prorjenade;  sometimes,  when  the  building  is  erected  on  an 
clovation,  there  may  be  a  series  of  terraces  rising  one  above  the 
Other,  with  flights  of  steps  leading  from  one  to  the  other,  as  in 
the  ViUa  D'Este  at  Tivoli;  or  there  may  be  a  single  terrace 
laised  high  above  the  ground  and  siqiported  on  arches,  as  the 
tenace  to  the  Adelphi  buildings  in  the  Strand,  or  the  river 
front  at  Somerset  House,  or  in  France  at  the  castles  at  Amboise 
and  St  Germain-en-laye,  or  again  a  low  terrace  like  that  in 
ftont  of  the  Houses  of  Parliament  at  Westminster  overlnoking 
the  Thames,  which  is  670  fL  k>ng  and  35  ft.  wide.  The  terraces 
of  the  gardens  at  Isola  Bella  on  the  Lago  Maggiore  are  known 
as  hanging  gardens  (Bortus  ptHsilis),  and  were  similar  to  those 
which  were  built  by  the  A^yrian  king  at  Babylon.  Though 
properly  applied  to  a  row  of  buildings  on  a  raised  level,  the  word 
g  often  used  of  any  row  of  houses. 

TERRACINA  ^t.  Tarradna,  Volsc.  Atixur),  a  town  and 
<>piscopaI  see  of  the  province  of  Rome,  Italy ^  76  m..S.£.  of  Rome 
by  rail  (56  by  the  Via  ^pia),  40  ft.  above  sea>leveL  Pop.  (1901) 
7597  (town),  10,995  (commune).  Its  position,  at  the  point 
triiere  the  Volscian  Hills  reach  the  coast,  leaving  no  space  for 
passage  between  them  and  the  sea,  oommaodiog  the  Pomptine 
Marshes  (urlu  prona  in  paindts,  as  Livy  calls  it)  and  possessing  a 
small  harbour,  was  one  of  great  strategic  importanoe;  and  it 
thus  appears  very  early  in  Roman  history.  It  ai^>ears  in  509  B.  c. 
as  under  Roman  supremacy,  but  is  not  included  in  the  list  of  the 
I#atin  league  of  499  bjc  bi  406  it  was  stormed  by  the  Romans, 
lost  in  40s,  recovered  in  400,  unsuccessfully  attacked  by  the 
Vobdans  in  397,  and  finally  secured  by  the  cstablidiment  of  a 
oolony  of  Roman  dtizcns  in  329  b.c  As  such  it  frequently 
appears  in  histcHy.  The  construction  of  the  Via  Apina  in 
31a  B.C.  added  to  its  importance:  the  road  at  first  crossed  the 
hill  at  the  back  of  the  promontory  by  a  steep  ascent  and  descent. 
An  attempt  was  made  in  184  B.C.  to  get  round  it  by  an  embank- 
ment thrown  out  into  the  sea:  but  it  was  probably  not  until 
early  in  the  imperial  period  that  a  cutting  in  the  rocks  at  the 
foot  of  the  promontory  (Pisco  Montano)  finally  solved  the 
problem.  The  dq>th  of  the  cutting  is  indicated  by  marks  on 
the  vertical  wall  at  intervals  of  xo  Roman  ft. — ^figores  enclosed 
in  huge  swallow-tsJl  tablets— the  lowest  mart,  3  or  4  ft.  above 
the  present  road,  is  CXX.  Not  far  off  are  mineral  springs  by 
the  coast  {Nepluniae  aquae),  known  to  the  Romans  and  still 
in  use — except  one  containing  arsenic  which  was  blocked  up 
both  by  the  ancients  and  again  in  1839  as  a  precauti<m.  The 
two  roads  met  some  few  miles  E.  of  Tarradna,  and  the  Via 
Appia  then  traversed  the  pass  of  Lautulae,  between  the 
mountains  and  the  Lake  of  Fondi,  where  the  Samnites  defeated 
the  Romans  with  loss  in  315  B.C.  This  pass,  the  frontier  be- 
tween the  Papal  States  and  the  kingdom  of  Naples,  was  also 
fortified  in  modern  days.  It  was  probably  in  consequence  of 
the  cutting  just  mentioned  that  some  of  the  more  important 
buildings  of  the  imperial  period  were  erected  In  the  low  ground 
by  the  shore,  and  near  the  small  harbour.  The  construction 
of  the  coast  road,  the  Via  Severiana,  from  Ostia  to  Tarradna, 
added  to  the  importance  of  the  place;  and  the  beauty  of  the 
promontory  with  its  luxuriant  flora  and  attractive  view  had 
made  it  frequented  by  the  Romans  as  early  as  300  B.C.  Galba 
and  Domitian  poss^scd  coimtry  houses  here.  It  appears  in 
the  history  of  the  Gothic  wars»  and  Theodoric  is  said  to  have 
Ind  a  palace  here.  It  was  sacked  hi  409  and  595.  In  87s 
John  Vin.  brought  it  tmder  the  domination  of  the  Holy  See. 

The  picturesque  modem  town  occupies  the  site  of  the  old; 

the  present  piasa  is  the  andent  Forum,  and  its  pavement  of 

slabs  of  travertine  with  the  inscription  "  A.  Aemilias  A.  F./' 

in  letCeiB  onoe  fiBed  m  with  bronae,  is  wel  preserved.    It  b 
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supported  by  massive  axdied  substructures,  which  extend  under 
the  surrounding  houses.  The  cathedral  of  SS.  Pietro  e  Cesareo, 
fronting  upon  it,  b  ensconced  in  a  temple  of  Rome  and  Augustus, 
part  of  the  side  wall  of  which,  with  engaged  columns,  is  still 
visible.  The  vestibule,  in  the  Cosmatesque  style,  is  supported 
by -ten  ancient  columns  resting  upon  recumbent  lions,  with  a 
mosaic  friese  upon  them.  The  brick  campanile  has  smaB 
columns  with  little  p<»nted  arches.  The  interior  has  a  fine 
Cosmatesque  pulpit  supported  by  andent  columns  resting  on 
lions,  a  Paschal  candlestick  of  1S45,  and  a  good  pavement  of 
the  same  period  with  beasts  and  dragons.  The  sactisty  contains 
a  carved  wooden  nuptial  chest  of  the^  xoth  or  nth  century 
There  are  also  remains  of  the  town  wall  in  the  "  polygonal  '* 
style,  and  above  the  town  are  several  massive  platforms  for 
supporting  buildings,  in  a  more  archaistic  form  of  this  style; 
these  may  well  belong  to  the  Roman  period,  and  the  latter  even 
to  the  empire.  The  summit  of  the  promontory  (748  ft.)  is 
reached  by  the  old  line  of  the  Via  Appia,  which  is  flanked  by 
tombs  and  by  remains  of  an  andent  defensive  wall  with  circular 
towers  (currently  attributed  to  Theodoric,  but  probably  a 
good  deal  earlier  in  date).  The  summit  is  occupied  by  a  massive 
terrace,  support^  by  arcades  of  fine  opus  incertum  (traditionally, 
but  wrongly,  called  the  palace  of  Theodoric)  on  aU  sides  except 
the  E.,  and  commanding  a  magnificent  view  seaward  over  tlie 
coast  and  over  the  Pomptine  Marshes.  On  the  terrace,  as  was 
ascertained  in  1894,  stood  a  Corinthian  temple  of  the  early 
imperial  period,  no  by  65  ft.;  the  cella  was  decorated  in- 
ternally with  engaged  half-columns,  and  contained  the  pedestal 
for  the  statue  of  the  deity,  according  to  some  authorities  Venus, 
but  more  probably  Ji4>iter  Anxur  worshipped  as  a  child — a 
theory  confirmed  by  the  discovery  of  many  curious  leaden  toys, 
like  Uiose  made  for  dolls'  houses  at  the  present  day,  in  the 
farissae  on  the  E.  of  the  temple.  Of  the  lower  town  by  the 
harbour,  which  had  buildings  of  some  importance  of  the  imperial 
period  (amphitheatre)  baths,  &c.),  little  Is  now  visible,  and  its 
site  is  mainly  occupi«l  by  a  new  quarter  built  by  Pope  Plus  VI., 
who  restored  the  Via  Appia  through  the  Pomptine  Harshcs. 
Close  by  it  in  the  S.W.  is  a  group  of  huts  inhabited  in  winter  by 
labourers  from  the  Abru2zi,  as  is  the  case  in  many  other  parts 
of  the  Campagna.  Of  the  ancient  harbour  constructed  by 
Antoninus  Pius  (M.  R.  de  la  Blanch^  in  Milanges  de  VUAe 
fran^iu  de  Rome,  L  393;  x88i)  insignificant  remains  exist, 
and  it  is  largely  silted  up.  Close  to  it  b  the  small  modem 
port.  Near  the  amplntheatre  was  found  in  1838  the  famous 
statue  of  Sophocles  now  in  the  Latcran  museum.  The  commune 
of  Terradna  indudes  a  considerable  extension  of  territory 
towards  the  N.W.  with  much  undergrowth  {macchia)  valuable 
for  charcoal  burning,  and  a  considerable  extent  of  pasture  and 
arable  land.  The  andent  aqueduct,  bringing  water  some  35  m. 
from  the  slopes  of  the  Volsdan  Hills,  has  been  repaired  and  is  in 
.use.  Three  miles  to  the  N.W.,  at  the  foot  of  the  Monte  Leano, 
was  the  shrine  of  the  nymph  Fcronia,  where  the  canal  following 
the  Via  Appia  through  the  marshes  ended.  Along  these  3  m. 
of  the  Via  Appia  are  numerous  andent  tombs,  and  the  fertile 
valley  to  the  N.E.  was  thickly  populated  in  Roman  days. 
See  M.  R.  de  la  Blanch^,  Terracine  (Paris.  1884).       (T.  A&) 

TERRACOTTA.  Greek.— Tht  use  of  day  amongst  the  Greeks 
was  very  varied  and  extensive,  hut  we  are  here  only  concerned 
with  one  aspect  of  it,  that  in  which  the  clay  was  baked  without 
any  ^aze,  whether  employed  for  utilitarian  or  ornamental 
purposes.  The  Greek  term  for  this  is  7$  drr^,  "baked 
earth  ";  the  word  miXAs  when  applied  to  worked  clay  signifies 
"sun-<kied"  only.  Among  the  manifold  ptirposcs  to  which 
terraootta  was  put  by  the  Greeks  may  be  mentioned  parts  of 
public  and  private  buildings,  such  as  bricks,  roof  tOes,  draia 
and  flue  tflcs,  and  architectural  ornaments;  tombs  and  coflSns; 
statues  and  statuettes,  for  votive  or  sepulchral  purposes  or  for 
the  decoration  of  houses;  imitations  of  metal  vases  and 
jewelry;  and  such  everyday  objects  as  spindle  whorls,  theatre 
tickets,  lamps,  braziers  and  domestic  utensils.  It  also  supplied 
the  potter  with  moulds  and  the  sculptor  with  models  of  worts 
of  asc,  espedal^hi  bronse. 
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fbnn  ttsBaily  adopted  It  ttet  tt  a  aplieifcal  vaie  with  a  fiat  bandle 
<tm  the  top  and  tuce  tall  mouths. 

Etnuean  Terracotta  Work. — ^Some  features  of  terracotta  worlc  are 
peculiar  to  the  people  of  Etruria.  who  employed  this  material  both 
for  finer  works  of  art  and  for  more  tttilitanan  purposes.  Several 
andent  wfiten  "P^k  of  their  preference  for  da^r  and  their  skill  in 
its  use.  PUny  attributes  its  introduction  to  Corinthian  refugees  in 
the  7th  century,  and  states  that  the  art  of  moddlin|^  in  day  was 
brought  to  perfection  in  Italy,  and  especially  in  Etruria.  Cer- 
tainly for  tneir  statues  the  Etruscans  appear  to  have  preferred 
day  to  other  materials  (except  perhaps  bronxe),  and  also  for  use 
in  ardiitecture.  The  Romans  employ«ti  Etruscan  artists  to  decorate 
their  temples,  and  the  statue  of  Jupiter  on  the  Capitol  was  made 
by  Vdd  of  Veil  about  500  B.C.,  in  day  painted  vermilion,  as  was 
also  the  chariot  on  the  pediment  of  tne  temple.  For  the  decora- 
tion of  temples  terracotta  remained  in  use  even  down  to  Roman 
times;  these  buildings  being  usual! v  of  wood  covered  with  ilabs 
of  terracotta,  like  the  eariy  Greek  fniildings  discussed  In  the  pre- 
ceding section.  Remains  «  temples  with  terracotta  decoration  of 
this  land  have  been  found  at-  Cervetri  (Caere),  at  Alatri,  and  at 
Civiu  Castdlana  (Falerii),  as  wdl  as  at  Civita  Lavinia  (v.  supra). 
Other  remains  of  terracotta  decorations  come  from  Conca  (Satricum), 
Orvieto,  Pitigliano  and  Luni,  where  the  pediment  of  the  temple 
has  the  figures  of  Olympian  deities,  muses  and  the  slaughter  of 
Niobids,  an  executed  in  terracotta  on  a  brge  scale.  ^  The  date  of 
these  sculptures  is  about  300  B.C.  At  Alatri  and  Falerii  the  decora- 
tion consists  of  a  complete  system  of  terracotta  plating  over  the 
woodwork  of  the  roofs  and  architraves,  ornamented  with  patterns 
in  relief  or  painted  and  surmounted  with  carved  antefixal  ornaments^ 
Some  of  the  atUefixae  from  Cervetri  are  very  effective  examples  of 
sculpture  and  eiuiibit  in  a  marked  degree  the  influence  of  Ionic 
Greek  art,  due  to  the  Hdlenic  dements  with  which  the  cholization 
of  Caere  and  the  Campanian  dties  was  permeated. 

The  form  of  monument  which  best  exhibits  the  Etruscan  fond- 
ness for  terraootta  as  a  material  for  sculpture  is  the  sarcophagus,  of 
which  some  remarkable  archaic  examples  exist,  and  a  conaoerable 
number  of  later  date.  Among  the  former  the  most  consjncuous 
example  is  the  wdl-known  Castdlani  sarcophagus  in  the  British 
Museum,  dating  from  the  end  of  the  6th  century  B.C.  The  sides 
are  decorated  with  frieaes  of  figiuvs  in  rdief,  and  on  the  cover  is  a 
aroup  of  a  man  and  a  woman  reclining,  executed  in  the  round 
nfe-aize.  These  figures  are  undoubtedly  genuine  native  work,  and 
in  the  obvious  inability  of  the  sculptor  to  achieve  success  in  work- 
ing in  the  round  they  contrast  strongly  with  the  reliefs,  which  are 
truly  Hellenic  in  st)rle  if  not  in  subject.  There  are  similar  examples 
in  the  Louvre,  and  in  the  Museo  Papa  Glulio  at  Rome. 

The  later  sarcophasi  which  belong  to  the  3rd  century  B.c.  follow 
on  the  same  lines.  Iney  invariably  consist  of  a  rectangular  body 
or  coffer  with  sculptured  rdiefs  on  the  front  and  sides,  and  a  flat 
cover  on  which  reclines  a  figure  representing  the  deceased'  person. 
They  were  used  for  holding  the  ashes  of  the  dead.  Usually  they 
are  of  small  size,  measuring  not  more  than  18  by  f2  by  12  in., 
but  some  are  large  enough  lor  a  body  to  lie  in  at  full  length.  The 
reliefs  freely  modelled  in  the  style  of  later  Etruscan  art  are  often 
of  a  funerary  character,  representing  the  last  farewell  to  the  dead 
in  the  presence  of  Charon  and.  other  death-deities:  others  have 
mytholorical  subjects,  such  as  the  combat  of  Eteokies  and  Poly- 
neikes;  tne  slaving  of  the  dragon  by  Kadmos;  or  the  parting  of 
Admetos  and  Alkestis.  They  are  usually  painted  m  tempera  on  a 
white  ground,  the  bright  colouring  having  a  very  vivid  effect. 

B^  Tar  the  finest  examples  of  this  class  are  one  from  Cervetri, 
now  in  the  British  Museum,  and  another  very  similar  in  the  Archaeo- 
logical Museum  at  Florence,  with  which  were  found  coins  of  about 
150  D.c.  The  former  (PI.  I.  fig.  l)  is  shown  by  its  inscription  to  be 
the  tomb  of  one  Scianti  Thanunia.  whose  life-size  effigy  adorns  its 
cover;  a  most  realistic  example  of  Etruscan  portrait-sculpture  in 
perfect  preservation,  richly  coloured,  and  adorned  with  jewdry.  The 
dimensions  of  this  sareoptiagus  are  6  ft.  by  3  ft.  by  X  ft.  4  in.;  it 
has  no  reliefs  on  the  front  out  a  simple  pattern  of  pilasters  and 
quatrefoils.  Owing  to  its  great  size  the  figure  of  the  lady  was  shaped 
in  two  halves,  the  joint  being  below  the  hips.  The  Florence  sarco- 
phagus represents  a  lady  of  the  name  of  Larthta  Seianti. 

Roman  Terracotta  Work. — The  uses  of  day  amongthe  Romans 
were  much  the  same  as  amongst  the  Greeks  and  Etruscans,  in 
architecture  and  sculpture,  as  well  as  for  other  purposes;  the  main 
differences  were  that  in  some  cases  its  use  was  more  extensive  in 
Rome,  in  others  less;  and  generally  that  the  products  of  Roman 
Workshops  are  inferior  to  those  of  earlier  tiroes.  But  the  technical 
processes  are  in  the  main  (hose  previously  employed.  The  Romans 
divided  the  manufacture  of  objects  in  clay  into  two  dasscs:  opus 
figulinum  for  fine  ware  made  from  argilla  or  creta  fipdaris  and  opus 
OMicre  for  tiles  and  common  earthenware.  Of  their  use  of  tiles 
and  bricks  in  architecture  this  is  not  the  place  to  speak,  except 
for  the  ornamental  architectural  details  which  come  strictly  under 
the  heading  of  terracotta. 

Ornamental  tiles  followed  much  on  the  lines  of  those  used  in 
Greece,  whether  roof-tiles  or  antefixal  ornaments,  though  the  latter 
are  both  umf^  and  inferior  in  design.  Terracotta  was  largely 
used  mt  Pompeii  for  this  porpote.  uia  alto  for  gutters  and  well 


moutlis.  A  diaractseilstic  feature  of  Pbmpclan  houses  is  the  trough- 
like gutter  which  formed  an  ornamental  cornice  to  the  compiimum 
or  open  skylight  of  the  lUrium  and  peristyle;  these  were  adorned 
with  spouts  in  the  form  of  masks  or  animals'  hicads,  through  whidi 
the  rain-water  fell  from  the  gutters  into  the  imptuvium.  Some 
good  examples  of  roof-tiles  and  antefixal  ornaments  have  also  been 
found  at  Ostia. 

Terracotta  mural  decoration  was  also  lareely  employed  by  the 
Romans  for  the  interior  and  exterior  of  their  buildings;  in  the 
form  of  slabs  ornamented  with  reliefs  hung  on  the  walls  or  round 
the  cornices.  Cicero  speaks  of  fixing  the  oas-reliefs  {typos)  "  on 
the  cornice  of  his  little  atrium."  These  sbbs  usually  measure  about 
18  by  9  to  13  in.,  and  have  neariy  all  been  found  in  Rome,  though 
isolated  examines  occur  in  other  places.  There  is  a  series  of 
160  in  the  British  Museum  (Pi.  II.  ng.  6),  whole  or  fragmentary — 
neariy  all  of  which  were  collected  at  Rome  by  Charles  Towncky^ 
and  there  is  another  large  collection  in  the  Louvre.  Others  from 
the  Baths  of  Caracalla  are  in  various  museums  at  Rome. 

These  reliefs  were  pressed  in  moulds,  as  is  shown  by  the  frequent 
repetition  of  certain  subjects  with  at  most  only  slight  differences; 
moreover  the  relief  is  low,  with  sharp  and  definite  outlines  such  as 
a  mould  would  produce.  They  were  sometimes  retouched  before 
baking,  hence  the  variations.  Helicfs  entirely  modelled  are  much 
rarer,  DUt  some  examples  exist,  of  considerable  artistic  feding  and 
freedom.  Grcular  holes  are  left  in  the  slabs  for  the  plugs  by 
which  they  were  attached  in  their  places.  The  clay  varies  in 
quality  and  appearance,  and  in  tone  raises  from  a  pale  buff  to  a 
dark  reddish-orown.  Traces  of  colouring  are  sometimes  found; 
backgrounds  of  a  light  blue,  and  figures  or  more  commonly  details 
such  as  hair  being  painted  red,  yellow,  purple  or  white.  Those 
colours  are  painted  tn  tempera^  ana  thdr  use  is  purely  conventional. 
The  slabs  are  usually  ornamental,  with  cornices  of  egg-pattern  and 
palmettes,  or  with  an  edsing  of  open-work. 

The  figures  are  mostly  m  low  relief,  grouped  with  large,  flat 
surfaces  between  in  the  manner  of  contemporary  Roman  art ;  in 
some  cases  the  whole  groundwork  is  composed  of  ^tterns  of  scroll- 
work or  foliage,  more  or  less  conventionalized.  The  compoutions 
consist  either  of  narrow  friezes  with  rows  of  Cupids  or  masks,  or 
groups  of  two  or  three  figures  resembling  temple-metopes.  The 
style  is  in  general  bold  and  vifforous,  and  being  essentially  archi- 
tectural it  IS  not  devoid  of  aignity  and  beauty.  The  known 
examples  fall  into  two  groups  according  to  their  treat  mcnt :  (a)  The 
naturalistic  style,  corresponding  to  the  so-called  "  Hellenistic " 
relids  of  Augustan  art;  {b)  the  conventional,  not  to  say  archaistic. 
corresponding  to  the  classicist  tendendes  of  another  school  01 
Augustan  artists  represented  by  the  "  New  Attic  '*  reliefs.  Both 
groups  find  close  parallels  in  the  metal- work  and  pottery  of  this 
period,  to  which  date  they  may  therefore  be  assigned. 

The  subjects  cover  a  very  wide  field.  Many  are  no  doubt  in- 
spired by  wdl-known  works  of  art;  others  are  closely  rdated  to 
the  *'  New  Attic  "  types,  including  dancing  and  frenzied  maenads 
or  the  seasons.  Others  again,  retlectinff  the  spirit  of  the  time, 
reproduce  Egyptbn  landscapes.  Scenes  trom  the  circus  or  arena, 
or  quari-histoncal  isub|ecLs,  such  as  triumphs  over  barbarians, 
again  illustrate  favourite  themes  of  Roman  Imperial  art.  Of 
mythological  subjects,  the  most  popular  are  Dionysiac  scenes. 
Satyrs  gathering  and  presring  grapes,  and  Victory  slaying  a  bull; 
while  heroic  legends  are  also  represented.  Of  a  more  conventional 
type  are  figures  of  Cupids  carrying  wreaths,  priestesses  sacrificing, 
or  single  figures  surrounded  by  elaborate  scrolls. 

Roman  Sculpture  in  Terracotta. — ^Frequent  allusions  in  classical 
writers  indicate  that  the  ancient  statues  of  the  Romans  were 
mostly  of  terracotta,  and  Pliny  notes  that  even  in  his  day  statuettes 
of  clay  were  still  preferred  for  temples.  There  are  also  references 
to  signa  fictUia  placed  on  pediments  of  buildings  such  as  the  Capi- 
toline  temple.  As  noted  in  the  previous  section,  during  the  greater 
part  of  the  Republic,  Rome  was  indebted  for  these  to  Etruscan 
artists,  but  the  style  of  the  figures  was  probably  more  Greek  than 
Etruscan.  In  493  B.C.  (jorgasus  and  Damopnilus  of  Himera  in 
Sicily  ornamented  with  terracotta  reliefs  and  ngures  the  temple  of 
Ceres  (now  Santa  Maria  in  Cosmedin^.  Towards  the  end  of  the 
Republic  modellers  in  clay  are  mentioned,  such  as  Possis,  who 
imitated  grapes  and  other  fruit,  and  the  sculptor  Arccsilaus.  Bui 
their  work  in  this  material  appears  to  have  been  confined  to  models 
'for  sculpture  or  metal  work,  and  the  invasion  of  the  masterpieces 
of  Greek  art  and  the  general  adoption  of  marble  by  sculptors  led 
to  the  neglect  of  terracotta  as  a  medium  of  the  glyptic  arts.  Few 
statues  oiany  size  in  this  material  now  exist,  but  there  is  an  interest- 
ing series  in  the  British  Museum,  found  in  a  well  near  Porta  Latina 
at  Rome  in  1767,  restored  by  Nollckens,  and  acquired  by  Charles 
Towncley.  ^  Some  terracotta  ngures  of  considerable  size  were  found 
at  Pompeii,  having  formed  the  cult-siatucs  of  a  tcrnple;  others 
were  employed  for  adorning  gardens,  like  the  ^rics  from  Rome 
just  mentioned.  Terracotta  figures  were  also  employed  as  archi- 
tectural members  of  the  caryatid  type.  All  these  belong  to  the 
Augustan  and  succeeding  pcnod,  or  at  least  are  not  later  than  the 
reign  of  Nero. 

Terracotta  statuettes  similar  in  style  to  those  of  Greece  are  also 
found  in  houses  and  tombs  of  the  Roman  period  or  as  votive 
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offennponwurediitm.  They  were  known  to  the  Rohmmv  at  5%0a, 
and  were  used  as  presents,  or  placed  in  the  tararia  or  domestic 
ahrinea.  Some  aoo  were  found  in  the  poorer  quarter*  of  PompeH, 
implying  that  they  toolc  the  place  of  the  marbw  and  bronae  figures 
whtch  the  wealthier  inhabitants  alone  coidd  afford.  At  the  festival 
of  SigUlaria,  part  of  the  December  Saturnalia,  terracotta  figures 
and  masks  were  in  great  demand.  Or^inally  these  were  votive 
offerings  to  Saturn,  but  later  the  custom  degenerated  into  that  oiF 
iving  them  as  presents  to  friends  or  children,  a  practice  indulged 
II  by  the  Emperon  Hadrian  and  Caracalla. 

The  makers  of  these  figures  were  known  as  s^fllarii  or  fiiM 
tipUalonSt  and  they  lived  in  the  Via  SigiUarU.  Their. social 
positbn  appears  to  nave  been  very  low;  but  It  must  be  remem« 
bered  that  they  were  diiefly  patronised  by  the  poorer  dasses;  pro- 
bably many  oc  them  were  slavaa.  The  technical  piooeises  which 
they  employed  were  practically  those  of  the  Greek  craftsmen* 
Large  f^ures  were  made  from  modds  {proplasnuUa)  and  built  up 
on  a  wooden  fraihe-work  known  as  crnx  or  stipes;  but  the  smaller 
ones  were  made  from  moulds.  The  range  of  subjects  is  much  the 
same  as  in  the  later  Greek  temcoCtaa.  At  Pompeii  gm^  figvres 
predominate,  such  as  gladjators,  athletes  and  slaves*  and  in  general 
there  is  a  preference  Tor  portraits  and  grotesques.  On  the  wlu^la 
these  late  works  have  little  artistic  merit.  Votive  figures  have 
been  found  at  Praeneste  on  the  site' of  the  temple  of  Fortune,  and 
also  at  Nemi  and  Gabii. 

Thb  industry  also  extended  from  Rome  to  the  provinoea,  and 
terraooUa  sutuettes  of  local  make  have  been  found  even  in  Britaint 
as  at  Richborough,  Colchester  and  London.  In  Gaul  in  particular, 
and  in  the  Rhine  district,  there  were  very  extensive  manufactures 
of  terracottas  after  the  conqaest  of  Julius  Caesar  in  58  B.c.  ,They 
were  made  by  local  craftsmen  for  the  Roman  colonists,  who  intro- 
duced their  own  types  of  design.  The  principal  centre  of  manu- 
facture was  the  district  of  the  Allier  in  Central  France.  Potteries 
have  been  found  at  MouKns,  as  well  as  in  other  paru  of  Fiance,  in 
Belgium  and  Alsace,  and  along  the  Rhine.  The  figures  found  in 
the  Allief  district  are  made  of  a  peculiar  white  clay,  the  technkiue 
resembling  that  of  Roman  work,  but  the  modelling  is  heavy  and 
often  barbaric  Numerous  moulds  have  also  come  to  light  which 
show  that  the  figures  weoe  made  in  two  pieces;  on  the  exterior  of 
these  moulds  the  potters'  names  have  frequently  been  scratched 
(to  indicate  ownership).  Names  appear  on  the  figures  as  well  as 
on  the  moulds,  and  many  of  these  are  of  Gaulish  origin.  The  com- 
monest names  are  those  of  Ptstillus  of  Autun,  Rextugenus.  a  potter 
of  north-west  France,  and  Vindex  of  Cologne.  The  subjects  in- 
clude divinities,  cenfs  figures,  and  animals;  among  the  former  the 
pre-eminent  type  is  that  of  a  Nature-Goddess,  charscteriacd  either 
as  Venus  Genetrix  or  as  a  Mother  with  a  Child  OunporpS^). 
Both  in  subject  and  in  artistk  character  these  statuettes  appear 
to  have  been  larj^ly  influenced  by  the  Crauo-EgypHan  art  of 
Alexandria  during  the  Hellenistic  period.  They  appear  to  have 
been,  need  for  (fomeatic  and  funeiary  purposes  and  aa  votive 
offoings. 

After  the  downfall  of  the  Roman  Empire  in  the  west,  the  artistic 
use  of  terracotta  was  abandoned  for  many  centuries,  though,  here 
and  there,  both  in  Italy  and  in.  the  districts  that  had  been  once 
Roman  provinces,  decorated  terracotta  work  was  carried  on  sporadi- 
cally both  in  parts  of  Fiance  and  of  Germany.  The  true  renaissance 
of  its  use  came  during  the  14th  and  15th  ccnturiOj  when  it  was 
adapted  once  more  to  architectural  service  in  the  Gothic  buildings 
of  northern  Italy  and  of  Germany.  In  Germany  the  mark  of 
Brandenburgis  especially  rich  in  buildings  enriched  with  modelled 
terracotta.  The  diurch  of  St  Catherine  in  the  town  of  Brandenburg 
is  deoocated  in  the  most  lavish  way  with  delicate  tracery  and 
elaborate  string-courses  and  cornices  enriched  with  foliage  all 
moddled  in  day;  the  town-haU  of  Brandenburg  Is  another  instance 
d  the  same  use  of  terracotta.  At  TangermOnde,  the  church  of 
St  Stephen  and  other  buildings  of  the  beginning  of  the  15th  century 


carried  to  an  equally  high  pitch  of  perfection.  The  western  fa^ad^ 
of  the  cathedral  of  Crema,  the  oonmranal  buitdinga  of  Piaccnza, 
and  S.  Maria  ddle  Graae  in  Milan  are  all  striking  examples  of  the 
extreme  splendour  of  effect  that  can  be  obtained  by  terracotta 
work.  The  Certosa  near  Pavia  is  a  gorgeous  specimen  of  the  eariv 
work  of  the  i6th  century;  the  two  cloisters  are  especially  magnifi- 
cent. Pavia  itadf  is  very  rkh  in  terracotta  deooratkm,  especially 
the  ducal  palace  and  the  churches  of  S.  Francesco  and  S.  Maria  dd 
Carmine.  Some  ddicate  work  exists  among  the  medieval  build- 
ings of  Rome,  dating  from  the  14th  and  x6th  centuries,  as,  for 
examine,  the  rich  cornices  of  the  south  aisle  of  S.  Maria  in  Ara 
Coeli,  c.  1300;  the  front  of  S.  Cosimato  in  Trastevere,  built  £.  1490» 
and  a  once  very  magnificent  bouse,  near  the  Via  di  Tordiaone, 
which  dates  from  the  14th  century. 

With  the  revival  of  terracotta  as  an  adjunct  to  medieval  archi- 
tecture we  find  the  sculptors  of  the  lulian  renaissance  turning  to 
this  material,  as  a  meoium  for  the  production  of  reliefs^  busts, 
and  even  groups  of  many  life-daed  f^res>— again  following  the 
practice  Of  classic  times.    Much   of  the    Florentine  terracotta 


atdiPiuie  of  the  tsdi  eantvry  b  amons  the  most  beantiful  plastic 
.work  the  worid  has  ever  seen,  ttpteuify  that  by  Jacopo  della 
Querda,  Donatdlo,  and  the  sculptors  of  the  next  generatkm.^  For 
life,  spirit,  and  realistic  truth,  combined  with  sculptoresque  breadth, 
these  pieces  are  masterpieoea  of  invention  and  manipulation.  The 
portrait  busts  are  periect  models  of  konic  sculpture.  In  some 
respectt  the  use  of  bomt  clay  for  sculpture  has  great  advan- 
tages over  that  of  marble;  the  soft  clay  is  easily  and  rapidly 
moulded  into  form  while  the  sculptor's  thought  b  fresh  in  hb  mind, 
and  thus  wwks  in  terracotta  often  possess  a  sfHrit  and  vigour 
which  can  hardly  be  reproduced  in  laborioudy  finished  marble. 
In  the  i6th  century  a  more  realistic  style  was  introduced,  and  thb 
was  hdghtened  by  the  custom  of  painttng  the  ficuics  in  on  ooloura. 
Many  very  clever  groups  of  thb  kind  were  proauced  by  Ambrogio 
Foppa  (Caradoeso)  for  S.  Sathx>  at  Milan  and  by  Guido  Mazzoni 
and  Begaielli  (1479-1565)  for  churches  in  Modena.  These  terra- 
cotta sculptures  are  unpleasinjf  in  colour  and  far  too  pictorial  in 
style;  but  those  of  Benretti  were  enthudastically  admired  by 
Michebngelo.  The  introduction  of  enamelled  reliefs  m  terracotta 
which  b  so  dosely  assodated  with  the  Florentine  sculptor  Luca 
delU  Robbb  ahd  hb  descendants,  b  specially  treated  in  the  artide 
Dblla  Robbia  iqs.). 

From  these  two  centres  the  devdoproent  of  architectural  terra- 
ootta  gradually  spread  over  western  Europe.  The  German  sdiool 
bfluenced  the  work  done  in  the  Low  Countries  and  finally  in  Engbnd, 
where  it  also  met  the  direct  influence  of  the  Italian  school  due  to 
the  invasion  of  En|(land  by  Italbn  artbts  such  asTorrigbno  and 
others  who  were  invited  toEnj^land  duringAhe  rd^  of  mmy  VII. 
and  Henry  VIII.  It  b  only  in  the  eastern  and  southern  counties 
of  Engbnd  that  we  find  instances  of  the  terracotta  work  of  thb 
periodT  and  much  of  it  b  so  un-Englbh  in  style  that  most  autho- 
ritiea  consider  it  was  not  made  in  Engbnd  at  all  but  was  imported 
from  Holland  or  Fbnders.  Essex  possesses  the  finest  examples; 
such  as  those  to  be  found  in  the  Manor  House  at  Layer  Marneyi  and 
a  richly-decorated  terracotta  tomb  in  the  church  at  the  same  place* 
both  dadu  from  the  reign  of  Henry  VIII. 

In  the  Collegbte  Church  at  Wymondham  in  Norfolk  there  ara 
very  brge  and  daborate  sedilb  with  canopied  niches  all  of  terra* 
cotta  of  the  same'  period  and  apparently  of  the  same  manufacture. 
The  unsettlement  which  followed  the  Rdorinatioa  in  Engbnd  and 
continued  during  the  Stuart  period  seems  to  have  put  an  end  to 
thb  imported  art,  and  it  b  only  in  modem  times  that  we  find  a 
revival  of  architectural  terracotta  work  in  England. 

Frane4. — ^Another  offshoot  from  the  fertile  pbina  of  northern 
Italy  was  implanted  in  France  during  the  i6tn  century.  Many 
sculptors  from  northern  and  central  Italy  were  attracted  to  France 
by  rrancb  I.  and  hb  successors,  and,  amoiig;  other  arts,  they  intro* 
duced  the  making  of  artistic  terracottas.  The  most  famous  name 
in  the  lists  of  th^  Italian  artists  b  that  of  Girobmo  deUa  Robbia 
(see  articb  Della  Robbia),  who  executed,  in  1539,  the  enamelled 
terracotta  for  the  decoration  of  the  "  Petit  Chftteau  de  Madrid  " 
in  the  Bois  de  Boulogne,  Paris,  for  FnuicbL*  Many  other  Italbn 
artists  of  lesser  repute  imported  thdr  arts  into  France,  and  the 
British  Museum  possesses  an  embossed  tib  bearing  the  head  of 
St  John  the  Baptist,  encircled  by  a  Gothic  inscription,  which  was 
evidently  made  at  Lyona  during  the  16th  century.  The  very 
mouki  of  thb  tile,  together  with  other  subiects  of  similar  type,  was 
excavated  at  Lyons  and.  whib  it  b  probable  that  the  workmanship 
was  Italbn,  the  styb  01  the  moddfing  b  entirdy  French  in  char- 
acter. 

Spa*%.^At  about  the  same  period  the  Italbn  moddlers  or 
sculptors  carried  the  art  into  Spam,  and  many  extraordinary  works 
are  still  extant  in  various  Spanidi  churches  reroarkabb  for  their 
vivid  realbm  and  for  a  to6  pictorial  styb  which  degrades  them 
from  their  true  rank  as  architectural  decoration. 

During  the  17th  and  l8th  centuries  the  architectural  use  of 
terracotta  again  fdl  away  owinjs  to  the  increasina  use  of  marbb, 
but  that  the  art  still  survived  m  other  forms  b  shown  by  the  por- 
trait busts  of  Dwight  (17th  century),  though  they  were  made  in 
stoneware  and  not  u  unglazed  terracotta;  and  the  charming  littb 
statuettea  and  groups  made  in  Lorraine  and  the  adjacent  parts  of 
France  by  Guibal,  Cyffl^  and.  Lemire,  sculptors  employed  at  some 
of  the  pottery  factories  of  the  period. 

It  should  be  mentioned  that  during  the  i8th  century  ordinary 
cby  had  fallen  into  disrepute,  but  the  porcelain  figures  made  at 
Meissen,  Sivres  and  other  continental  factories  show  how  persistent 
the  vogue  of  figure-moddling  in  day  had  become — though  the 
day  was  porodain  clay  and  not  ordinary  terracotta  (see  Cbbamics). 

Afodsm.— During;  the  bst  fifty  years  there  has  been  throughout 
Europe  a  great  revival  in  the  manufacture  of  terracotta,  both  glaxed 
and  unglued.  We  have  in  Ensbnd,  for  example,  some  very  im- 
portant buildings,  such  as  the  Natural  History  Museum,  the  Albert 

*  The  Vktoria  and  Albert  Museum  has  a  splendid  and  repre- 
sentative collection  of  these  Italian  terracottas. 

*Thb  last  and  most  extensive  of  the  works  in  terracotu  eaa> 
cuted  by  the  Robbb  family  was  destroyed  during  the  French 
Revolution  in  1792,  but  exact  drawings  of  it  are  stiU  in  exutenoe 
showing  all  the  necessary  details. 
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Hall,  and  the  R«yal  Coilege  oC  Sdeoca,  all  in  Sovlh  Kemiflctcm, 
London,  which  lUustiate  to  perfection  tbe  English  tenacotta  work 
of  the  mid- Victorian  period.  The  Rijks  Museum  at  Amatenlaaa, 
and  many  important  buildinfcs  in  the  north  ol  Germany,  in  Belgium 
and  in  France,  display  the  increasing  use  o(  baked  day  £or  archi- 
tectural purposes. 

The  enort  of  all  terracotta  makers  during  recent  times  has  been 
to  produce  a  building  material  capable  of  resisting  the  adds  and 
soot  contained  in  the  atmosphere  of  our  great  towns.  Technically 
many  of  the  leading  manufacturers  in  En^nd  and  the  continentu 
countries  have  been  very  successful  in  this  effort,  as  they  are  able 
to  produce  building  macerials  of  i>Ieasant  colour  and  texture  which 
are  practically  acid<resisting.  Critics  of  this  modern  development 
of  terracotta  as  a  building  material  frequently  complain  of  the 
want  of  truth  in  the  lines  of  cornices,  door  or  window  jambs,  See. 
For  this  default  the  manufacturer  is  not  so  much  to  blame  as  are 
those  modern  architects  who  design  a  building  for  stone  construo 
lion  <»nd  then  decide  to  have  it  executed  in  terracotta.  The  shrink- 
age  of  clay  both  in  drying  and  firing  is  well  known,  and  it  is  this 
shrinkage  which  causes  large  pieces  ol  terracotta  to  twist  or  become 
crookco.  When  our  modern  architects  shall  have  realised  that  the 
details  of  a  building  must  be  designed  specially  for  the  material 
that  is  to  be  used  in  its  construction,  terracotta  will  come  into  its 
own  again  as  a  decorative  building  material.  The  present  method 
of  constructing  bniildings  in  reinforced  concrete,  faced  with  glased 
or  unglazcd  terracotta,  will  afford  the  architects  of  the  20th  century 
an  unrivalled  opportunity  for  the  use  of  this  material. 

CoUectums.-^The  Louvre,  British  Musenm,  and  the  masenms  of 
Berlin  and  Athens  have  remarkably  fine  collections  of  the  Greek 
and  Raman  terracottas,  and  many  pnDvincial  museums,  such  as 
those  of  Florence,  Perugia,  Rome,  Naples*  Nlroes  and  Aries,  have 
also  collections  of  importance.  The  best  collections  of  Greek  terra* 
cotta  figures  are  in  the  British  Museum,  the  Louvre  and  the 
museums  of  Beriin  and  Athens;  but  a  large  number  of  the  finest 
Greek  terracotta  figures  are  in  private  collections.  In  the  Victoria 
and  Albert  Museum  there  is  a  remarkable  collection  of  fine  Floren- 
tiiie  terracottas  of  the  best  periods. 

LiTBRATURB. — ^L&>n  Heuzey,  "  Recherches  sur  les  figurines  de 
femmes  voiltes,"  in  Mon.  assoc.  des  itudef  grecques  (Paris,  1674}; 
W.,  "  Rech.  sur  vn  groupe  de  Praxit^le,  ...  en  tene  cuite,  in 
Gas.  ^s  B.'ArU  (Sejptember  1875);  id.,  "  Rech.  sur  les  terres 
cuftes  greoques,"  in  Mon.  assoc.  des  Hud.  tree,  (1876);  id.,  Les 
Oripnes  des  terres  citUes  (Paris,  1882) ;  id.,  Catahgue  des  figurines 
aniwues  du  Louore  (Pbris,  1882-83);  id.,  "  Papposiline  et  le  dieu 
Bes,  in  Butt.  Cor.  Hell.  (1884),  pp.  161-167 ;  Fr5hner,  Les  Terres 
suites  ^Asie-Mineure  (Paris,  187SHB1);  id..  Cat.  de  la  CM.  Lecuyer 
(Paris.  1883),  ^xiA  CaL  de  la  CM.  Barre  (Paris.  1878}:  Kekul6. 
Crieckiuh$Tonfi9UTm  aus  Tanagta  (Beriin,  i878):  id.,  Griechiscke 
TerracoUen  wm  Berliner  Museum  (Berlin,  1878):  id..  Die  antiken 
TerrocoUen  wn  Pompeii  (Stuttsart,  1&80);  Rayet,  Monuments  de 
Van   antiam   (Paris,    I884).    it.    74-90:    c^-.      Sur   une   plaque 


des  B.-Aris  (i8;r8):  Furtwaengler,  La  CM.  Sabouroff  (Paris. 
1882-85).  splendidly  illustrated  in  colours;  Martha,  Cat.  des 
figurines  du  musie  iTAthines  (1880);  id.,  "  Figurines  corinthiennes 
en  terre  cuite,"  in  Bull.  Cor.  HM.  (1879)1^  pp.  29-42;  id.,  "  Figurines 
de  Tanagra,"  ibid.  (1880),  pp.  71-75;  Pettier,  "Terres  cuitcs 
Chypriotes,"  ibid.  (1879^.  pp.  86-94;  Pottier  and  Reinach, 
*'  Fouilles  de  Myrina,"  wtd.,  various  articles  in  vols,  for  1882-83; 
Paul  Girard.  "Nteropoles  de  la  Grdce  du  Nord,"  ibid.  (1879), 
pp.  2 1 1-211 ;  Mafx.  (^liignon,  "Plaque  estam^  de.  Santcmn." 


mann, 
Tanagra 

in  Revue  de  France  (May  and  June  1878).  An  account  of  the^first 
discovery  of  the  Tanagra  figures  is  given  by  Otto  Ltiders  in  Bull. 
Inst.  Cor.  Arch.  (1874).  p.  120;  see  also  various  articles  in  Gas. 
ArcMoL,  Areh&ol,  Zeitung,  and  Mon.  Inst.  Arch.  Rom.  (especially 
vol.  vi.).  For  the  earlier  known  terracottas,  see  Panofka,  Terra- 
coUen des  k.  Muuums  zu  Beriin  (18^2);  Combe,  Terracottas  in  the 
British  Museum  (London,  1810);  and  Gerhard,  Monumenti  figulini 
di  Sicilia  (Berlin,  183s);  A.  Baumcister,  Denkmdler  des  Uassuchen 
AlUrtums,  3  vols.  (Munich  and  Leipiig,  1884-89);  E.  T.  Cook, 
Handbook  le  the  Department  of  Greek  and  Roman  Antiquities,  British 
Museum  (London,  1903);  A.  5.  Murray,  Handbook  oj  Greek  Archaeo- 
logy  (London,  1892);  S.  Reinach,  The  Story  of  Art  through  the  Ages, 
chaps,  iv.-x.  (Eng.  trans..  1004);  H.  R.  Han,  The  Oldest  CivUtta- 
tion  of  Greece  (London,  1901);  Annual  of  British  School  at  Athens, 


Ancient  Pottery,  2  vols.  (London,  1905);  British  Museum  Catalogue 
of  Terracottas  (190^);  C.  A.  Hutton,  Creek  Terracottas  (Portf^io 
Monograph,  No.  48)  (London.  1889);  H.  B.  Walters,  The  Art  of 
the  Greeks  (London,  1906);  G.  E.  Street,  R.A.,  Brick  and  MarbU 
Architecture  in  North  Italy  (London,  1855.  second  edition  2874).     . 

(W.B.*;  H.B.^A.) 


tmiAWAltA  (fram  Ita!/ terra  mama,  "  mart "),  the  name 
given  by  archaeologists  *■  to  a  type  of  primitive  culture  mainly 
of  the  early  bronze  age,  but  stxetching  back  into  the  later  stone 
age.    This  civilization  is  represented  by  a  number  of  mounds, 
formeriy  thought  (e.g.  by  Venturi)  to  be  sepulchral;  but  really 
the  remains  of  human  habitations,  analogous  to  shell  heaps 
(q.v.)  or  kitchen  middens.    They  are  found  chiefly  in  north 
Italy,  in  the  valley  of  the  Po,  rotmd  Modena,  Mantua  and 
Paima.    A  summary  of  early  results  as  to  these  mounds  was 
published  by  Monro  {Lake  DwMings)  in  1890,  but  scientific 
investigation  really  began  only  with  the  excavation  of  the 
terramara  at  Castellaza>  di  Fontandlato  (province  of  Panna) 
in  1889.    From   this  and   succeeding  investigations   certain 
genera]  conclusions  have  been  reached.     The  terramara,  in 
spite  of  local  differences,  is  of  typical  form;  it  is  a  settlement, 
trapezoidal  in  form,  built  upon  piles  on  dry  land  protected  by  an 
earthwork  strengthened  on  the  inside  by  buttresses,  and  en- 
circled  by  a  wide  moat  supplied  with  running  water.    The  east 
and  west  sides  are  parallel,  and  two  roads  at  right  an^es  divide 
the  settlement  into  four  quarters.    Outside  are  one  or  two 
cemeteries.  Traces  of  burning  which  have  been  found  render 
it  ftrobable  that,  when  the  refuse  thrown  dow^n  among  the  piles 
had  filled  the  space,  the  settlement  was  burned  and  a  new  one 
built  upon  the  remains.   The  origin  of  the  terramara  type  is  not 
definitely  ascertained.    The  most  probable  inference,  however, 
is  that  these  settlements  were  not  built  to  avoid  iht  danger 
of  inundation,  but  represent  a  survival  of  the  ordinary  lake 
dwelling. 

The  remafais  discovered  may  be  briefly  saminarized.  St<me 
objects  are  few.  Of  bronze  (the  chief  material)  axes,  daggers^ 
swords,  razors  and  knives  are  found,  as  also  minor  imple< 
ments,  such  as  sickles,  needles,  pins,  brooches,  &c.  There  are 
also  objects  of  bone  and  wood,  besides  pottery  (both  coarse 
and  fine:  see  Ceramics),  amber  and  glass-paste.  Small  clay 
figures,  chiefly  of  animals  (though  human  figures  are  found  at 
Castellazzo),  are  interesting  as  being  practically  the  earliest 
specimens  of  plastic  art  found  in  Italy. 

The  occupations  of  the  terramara  people  as  compared  with 
their  neolithic  predecessors  may  be  inferred  with  comparative 
certainty.  They  were  still  hunters,  but  had  domesticated 
animals;  they  were  fairly  skilful  metallurgists,  casting  br<nize 
in  moulds  of  stone  and  clay;  they  were  also  agriculturists 
cultivating  beans,  the  vine,  wheat  and  flax.  According  to 
Prof.  W.  Ridgeway  {Who  were  the  Romatis?  p.  16;  and  Early 
Age  of  Greece,  i.  496)  burial  was  by  inhumation:  investigation, 
however,  of  the  cemeteries  shows  that  the  bodies  were  burned 
and  the  ashes  placed  in  ossuaries;  practically  no  objects  were 
found  in  the  urns. 

Great  differences  of  opinion  have  arisea  as  to  the  origin  and 
ethnographical  relations  of  the  terramara  folk.  Brizio  in  bis 
Epoca  Preislorica  advances  the  theory  that  they  were  the 
original  Ibcro-Ligurians  who  at  some  early  period  took  to 
erecting  pile-dwdlings.  Why  they  should  have  done  so  is 
difficult  to  see.  Some  of  the  terremare  are  clearly  not  built 
with  a  view  to  avoiding  inundation,  inasmuch  as  they  stand 
upon  hills.  The  rampart  and  the  moat  arc  for  defence  against 
enemies,  not  against  floods,  and  as  Brizio  brings  in  no  new 
invading  people  till  long  after  the  terramara  period,  it  is  diflBcuit 
to  see  why  the  Ibero-Ligurians  should  have  abandoned  their 
unprotected  hut-settlements  and  taken  to  elaborate  fortifica- 
tion. There  are  other  difficulties  of  a  similar  character.  Hence 
Pigorini  regards  the  terramara  people  as  an  Aryan  lake-dwelling 
people  who  invaded  the  north  of  Italy  in  two  waves  from 
Central  Europe  (the  Danube  valley)  in  the  end  of  the  stone  age 
and  the  beginning  of  the  bronze  age,  bringing  with  them  the 
building  tradition  which  led  them  to  erect  pile  dwellings  on 
dry  land.  These  people  he  calls  the  Italici,  to  whom  he  attri- 
butes also  the  culture  known  as  Villanova  (q.v.).    This  view 

.  "Since  the  International  Congress  of  Prehistoric  Archaeology 
at  Bologna  in  1871,  when  the  shortened  form /«rramoro  (plur.  terre- 
mare) was  adopted. 
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k  fegurded  as  failing  in  vrfUi  dlscoverifes  (aomewbat  iacompleta, 
it  it  true)  in  Hungaiy  and  Bosnia. 

ACTRORiTiES. — All  the  evidence  «  collected  by  T.  E.  Peet,  Th* 
Slow  and  Broms  A^es  t»  Italy  and  Sicily  (Oxford,  1909) ,  idv.  and 
xviii.,  which  tflves  inustmtkwM  and  relerenoes  to  the  more  ikn- 
portaat  literature;  thia  work  supenedea  aU  previoua  wockaoo  tha 
terrtfmara.  Prof.  Pigorini's  article.  "Le  pii^  anticha  dvttti  dell' 
Italia."  in  BuiltUino  di  paUtnehtia  italiana,  xxix.,  it  classical. 
See  also  the  works  of  MonteKos,  Modestov,  and  Ridgeway  (Early 
Age  cf  Greece^  vol.  i.).  {J.  M.  M.) 

TERRANOVA,  a  town  of  SacOy,  on  tke  &  ootst,  in  tha  pro- 
vince of  Caltaniirrta,  74.  bb.  by  tail  and  41  m.  dkact  £££.  of 
GirgentL    Pop.  (tgoi)  aapi^.  .  The  poorly  fauiU  aiodflni  town 
containa  no  buildingi  of  interest  or  importaaoe;  Jl  ttaads  on.  a 
sand-hill  near  the  sea,  ivith  a  fertile  plain  (the  ancient  Campi 
Ctioi^  to  the  N.  of  it.    It  liaa  aome  trade  bixt  no  poit,only  an 
open  roadstead.    It  alnxMi  certainly  oecupiea  the  aite  of  the 
ancient  Gela  (7.9.)..  Outside  it  on  the  £.  an  acanty  renfcainB  el 
a  Dodo  tempJe  (48o«>44o  B.C.?)  fA  iriiidi  a>  sini^  intor  on^ 
remains,  ixrfaich  was  still  standing  in  the  xStk  cekitiiKy  (helfl^t 
about  96^  ft,  lover   diamatrr   5)  ft^;   here  soma  painted 
decorathm  t<rracottaa  hAire  laeen  found  (see  Qni  in  AM  dd 
Conpresso  di  Scienu  StoHchet  Rome,  1904,  v.  i88)«   Between  ft 
and  the  aaodenx  town  the  stylofaateof  a  hurge  teapla  wis  Ibvnd 
in  1906.    Thia  seems  to  have  been  oonatxucted  towurda  the  end 
of  the  7th  century  B.a  on  the  site  of  a  atill  awlier  edifice.   T^ 
stylobate  measures  1x5  by  5ft  ft.  A  laxge  number  of  decorative 
terracottas  were  found,  among  them  a  smaH  hrlmifsted  head  ci 
AthenarhernamerecursupontbeHpof  alaige^iMM,  and  it  is 
probable  that  the  tem^  was  dedicated  to  her.    There  is  no 
trace  of  any  object  that  can  be  dated  after  tbe  dwi  of  the  6th 
century  B.C,  aiMi  it  is  thevefane  ptobaUe  that  thb  temple  was 
destroyed  wben  the  other  was  constructed,  and  that  the  latter 
also  waa  -dedicated  to  Athena.    On  tha  W.  of  the  town,  on  the 
Capo  Soprano,  waa  the  andent  necropolis,  whete  many  toaha 
of  the  Greek  period  hove  been  disoovered;  the  ol>ject3  found, 
including  many  fine  Attic  vases,  are  partly  in  private  -coUec' 
dons  at  Terranova  itself,  partly  in  foreign  museums,  while  the 
Rsulta  of  later  eicavationsy  indudlag  aome  huge  temootta 
sarcophagi,  are  in  the  mnseurn  at  Syxacuse. 

See  Orsi  in  tfotizU  de^i  scan,  X901.  307;  19(12,  408;  1907,  38. 


TBRRAMaVA  PAUSANIA*  a  aeapoit  of  Saidii^  hi  the 
province  of  Sassari,  situated  on  the  E.  coaat,  14  m.  S.W.  of 
Golio  Aranci,  and  7a  m.  E.  of  Sassari  by  rail,  and  in  the  innex^ 
most  recess  of  the  sheltered  gulf  of  Texranova.  Fop.  (xgox) 
4348.  It  occupies  the  site  of  the  andent  Olbia  (f  .9.),  $nd  untfl 
the  trafilc  waa  transfeaed  to  GoUo  Axand,  was  the  port  of 
embarkation  for  Italy,  aa  in  ancient  times.  There  ia  some  trade 
in  cork  and  chaicoaL  The  place  as  bw-lymg  and  malarioua. 
Hie  only  building  of  interest  as  the  Romanesque  church  of 
S.  Sixnpttdo,  once  the  cathedral,  whicb  aa  it  stands  dates  pro- 
bably fkora  the  xtth  centuxy.  It  was  the  seat  of  the  gtadin  of 
GaOura,  sent  here  by  the  P&ums  in  the  i  xth  century  (but  probably 
the  native  giuditi  resided  at  'I\eBpio>,  and  of  an  cpisoopal  see, 
united  in  1506  with  that  of  Ampniias.  The  name  Pausania  is 
tbe  consequence  of  an  error;  it  is  a  ooniq>tioo  of  Fausiana,  a 
town  and  episoopal  see  of  SMdinia  mentioned  by  Giegory  the 
Great,  the  site  of  wliich  ia  In  reality  uncertain. 

TBRRB  HAUTB,  a  dty  and  the  county-scat  of  Vigo  county, 
Indiana,  U.S. A.,  on  the  eastern  bank  of  the  Wabash  river, 
about  x86  m.  S.  by  £.  of  Chicago  and  about  73  m.  W.  by  S.  of 
Indianapolis.  Pop.  (1890)  30,217;  (1900)  36,673,  of  whom 
1520  were  negroes  and  2952  fbreign-bom;  (19x0,  census) 
S8, X  57.  Land  area  (1906) ,  S- 25  sq.  m.,  of  wliich  nearly  one-third 
had  been  annexed  since  X890  and  a  considerable  part  since  1900. 
It  is  served  by  the  Chicago  &  Eastern  IHinois,  the  Cleveland, 
Cindnnati,  Chicago  k  St  Louis,  the  EvansviUe  ft  Indiana- 
polis, the  EvansviUe  ft  Ten*  Haute,  tbe  Southern  Indiana, 
the  Vandalia  and  several  electik  intenirban  railways.  It  is 
finely  situated  on  high  grotmd  60  ft.  above  the  river  level,  and 
has  'Rride,welH)aved  streets  ifcaded  by  oaka  and  etana.    U  ia 


the  seat  of  the  Indiana  State  NODoal  School  (1870),  which  had 
in  X909  a  library  of  about  50,000  volumes,  52  instructors  and 
an  average  term  enrolment  of  988  students,  and  of  the  Rose 
Polytechnic  Institute,  which  was  founded  in  1874  by  Chauncey 
K^  (i794'xfi77)f  was  opened  in  1883,  offers  courses  in  me- 
chanical, electrical,  dvil  and  chemical  engineering  and  in 
architecture,  and  in  X9Q9  had  22  instruct(»s  and  214  students. 
About  4  m*  W.  of  Teire  Haute  is  St  Maiy-of-the-Woods 
(founded  in  1840  by  the  Sisters  of  Providence,  and  chartered 
in  X846),  a  school  for  gizls.  The  Emdine  Fairbanks  Memorial 
Library  (X882)  oontalxiied  30,000  volumes  in  igzo.  housed  in  a 
building  erected  in  1903  by  Mr  Crawford  Fairbanks  in  memory 
of  his  mother.  Terre  Haute's  industrial  and  conunerdaj 
importance  is  largely  due  to  its  proximity  to  the  valuable 
coal-fidda  of  Clay,  Sullivan,  Park,  VezmHion,  Greene  and  Vigo 
counties.  The  total  value  of  its  factory  produa  in  1905  was 
%a9»99ffiiy,  both  in  1900  and  in  1905  It  ranked  second  among 
the  manufacturing  dties  of  the  state.  It  is  the  largest  distilling 
centre  m  the  state  and  one  o£  the  largest  in  the  country,  the 
vahie  of  the  output  of  this  industry  in  1905  being  more  than 
half  the  total  value  of  the  dty's  factory  product  for  the  year. 
The  vabaa  of  the  glass  product  ia  X905  was  4^4  per  cent. 
of  the  value  of  all  factory  products  of  the  dty,  and  i-6 
per  cent,  of  tha  value  of  aU  i^bss  manulaaured  in  the  Um'ted 
States. 

The  first  settkrs  at  Terre  Haute  built  their  cabins  near  Fort 
HanisMi,  which  was  erected  by  oonunand  of  Governor  William 
Henxy  Hanison  in  the  winter  of  z8zo-xx.  In  18x2  the  fort 
waa  socoesafttlly  defended  against  an  attack  of  the  Indians  by 
its  commandant  Ci^itain  Zachaxy  Taylor,  and  in  X817  was 
abandoned.  After  the  dose  of  the  War  of  x8i2  the  town  grew 
rapidly  and  became  an  important  commercial  centre,  owing 
to  its  liver  connexions  and  to  the  fact. that  the  National  (or 
Cumberland)  Road  crossed  the  Wabash  here.  Tene  Haute 
was  incorporated  as  a  town  in  1838,  became  a  dty  in  X853  (under 
a  general  state  law  oi  June  X852),  received  a  spedal  dty  charter 
In  X899,  in  1905  was  oiganixed  as  a  dty  cf  the  third  dass,  and 
became  adty  of  the  second  class  in  X909. 

TERREm  a  dty  of  Kaufman  county,  Texas,  U.S.A.,  about 
32  m.  E.  of  Dallas.  Pop.  (1890)  2988;  (1900)  6330  (X517 
negroes);  (19x0)  7050.  Temll  is  served  by  the  Texas  ft  Pacific 
and  the  Texas  IfidUnd  nilways.  The  dty  is  the  seat  of  Wesley 
College  (Methodist  Episcopal,  South),  until  X909  the  North 
Texas  University  School,  and  of  the  North  Texas  Hospital  for 
the  Insane  (1885),  and  has  a  Carnegie  library.  It  is  situated  in 
a  rich  fanning  legioa.  The  dty  baa  a  cotton  compress  and 
cotton-gins,  and  various  manufactures.  The  Texas  Midland 
railway  has  ahops  and  general  offices  here.  Terrell,  named  in 
honour  of  Robert  A.  Terrell,  an  early  settler,  was  founded  in 
X872  and  was  chartered  as  a  dty  in  1874. 

TIRRISS,  WILUAll  (1847-1897),  English  actor,  whose  real 
name  was  William  Charles  James  Lewin,  was  bom  in  London 
on  the  aoth  of  February  1847.  After  trying  the  merchant 
service,  medicine,  sheep-farming  in  the  Falkland  Isles,  and 
fea-planting  in  Bengal,  in  1867  1^  took  to  the  stage,  for  which 
his  handsome  presence,  fine  voice  and  gallant  bearing  eminently 
fitted  him.  His  first  ^pearance  in  London  was  as  Lord 
Cloudrays  in  Roberta<»'s  Society,  at  the  old  Prince  of  Wales's 
theatre.  He  quickly  came  into  favour  in  "  hero  "  parts,  and 
appeared  at  the  priiuripal  London  theatres  from  1868  onwards. 
In  x88o  he  joined  Irving's  company  at  the  Lyceum,  playing 
such  parts  as  Casdo  and  Mercutio,  and  in  1885  he  acted  there 
with  Mary  Anderson,  as  Romeo  to  her  Juliet,  &c.  He  was 
then  engaged  to  take  the  leading  parU  in  Adelphi  mekxlrama, 
and  it  was  in  this  capadty  that  for  the  rest  of  his  career  he  was 
best  known,  though  he  occasionally  acted  elsewhere,  notably 
with  Irving  at  the  Lyceum.  His  last  appearance  was  in  Secret 
Service.  On  the  i6th  of  December  1897,  as  he  was  entering 
the  Adelphi  theatre,  he  was  stabbed  to  death  by  a  madman. 
Richaxd  Arthur  Prince.  Terriss  married  Miss  Isabel  Lewis, 
and  his  daughter  EUaUne  Terriss  (Mrs  Seymour  Hicks)  became 
a  w«ll4mown  aetsesB  in  musical  comedy,  in  association  with 
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her  husband  Edward  Seymour  Hicks  (b.  iBjt),  proprietor  of  the 

Aldwych  and  Hicks  theatres  in  London. 

See  Arthur  J.  Smythe,  The  Life  of,  Wmiam  Teniss  (^ndon, 
1898). 

TBRRT»  EDWARD  O'CONNOR  (1844-  )•  English  actor, 
was  bom  in  London,  and  began  his  stage  career  in  a  small  and 
struggling  way  in  the  provinces.  Between  x868  and  1875  he 
was  the  leading  comedian  at  the  Strand  theatre,  London,  but 
it  was  not  till  he  joined  HoUlngshead't  company  at  the  Gaiety 
in  1876  that  he  became  a  public  favourite  in  the  burlesques 
produced  there  during  the  next  eight  yeaxs.  With  Nellie 
Farren,  Kate  Vaughan  and  Royce,  be  nuule  the  fortune  of  this 
house,  his  eccentric  acting  and  snj^  creating  a  style  which 
had  many  imitators.  In  1887  he  went  into  management, 
opening  Terry's  theatre,  ^ere  his  production  of  Pinero's 
^uxet  Lavender  was  a  great  success.  But  in  subsequent  years 
he  was  only  occasionally  seen  at  his  own  theatre,  and  made  many 
toun  in  the  provinces  and  in  Australia,  America  and  South 
Africa.  Off  the  stage  he  was  well  known  as  an  ardent  Free- 
mason, and  an  indefatigable  member  of  the  councils  of  many 
charities  and  of  public  bodies. 

TERRT,  ELLEN  AUCIA  (184S-  ),  English  actress,  was 
bom  at  O^ventry  on  the  27th  of  February  1848.  Her  parents 
were  well-known  provincial  actors,  and  her  sisters  Kate> 
Marion  and  Florence,  and  her  brother  Fred,  all  joined  the 
theatrical  profession,  and  her  own  first  appearance  on  the  stage 
was  made  on  the  28th  of  April  1856,  under  the  Keans'  manage- 
ment, as  the  boy  Mamilius  in  The  Winter's  TdU,  at  the  Princess's 
theatre,  London.  Two  years  later  she  played  Prince  Arthur 
in  King  John  with  such  grace  as  to  win  high  praise.  From 
i860  to  1863  and  again  from  1867  to  1868  she  acted  with  various 
stock  companies.  During  this  period  she  played,  on  the  26th 
of  December  1867,  for  the  first  time  with  Heniy  Lrving,  being 
cast  as  Katharine  to  his  Petruchio  in  Garrick's  version  of  The 
Taming  of  the  Shrew  at  the  Queen's  theatre.  When  quite  a  girl 
she  married  G.  F.  Watts  the  painter,  but  the  marriage  was  soon 
dissolved.  Between  1868  and  1874,  having  married  £.  A. 
Wardell,  an  actor  whose  professional  name  was  Charles  Kelly, 
she  was  again  absent  from  the  stage,  but  she  reappeared  in 
leading  parts  at  the  Queen's  theatre  under  Charles  Reade*s 
management.  On  the  X7th  of  April  1875  ^^  played  Portia  for 
the  fiist  time  in  an  elaborate  revival  of  The  Merchant  of  Venice 
under  the  Bancrofts'  management  at  the  old  Prince  of  Wales's 
theatre.  This  was  foDowed  by  a  succession  of  smaller  triumphs 
at  the  Court  theatre,  culminating  in  her  beautiful  impersonation 
of  Olivia  in  W.  G.  WOls's  dramatic  version  of  Goldsmith's 
Vicar  of  Wakefidd,  in  1878,  the  result  of  which  was  her  engage- 
ment by  Henry  Irving  as  his  leading  lady  for  the  Lyceum 
theatre,  and  the  beginning  of  a  long  artistic  partnership,  in  the 
success  of  which  Miss  Terry's  attractive  personality  played  a 
large  part.  Her  Shakespearean  impersonations  at  the  Lyceum 
were  OpheHa  in  1878,  Portia  in  1879,  Desdemona  In  x88i,  Juliet 
and  Beatrice  in  1882,  Viola  in  1884,  Lady  Macbeth  in  x888, 
Katherine,  in  Henry  VIII.,  end  Cordelia  in  1892,  Imogen  in 
X896,  and  Volumnis,  in  Cori(Uanm,  in  X90T.  Other  notable 
performances  were  those  of  the  Queen  in  WiUs's  Charles  /.  in 
1879,  Camma  in  Tennyson's  The  Cnp  in  1881,  Margaret  in 
Wills's  Pausl  in  1885,  and  the  title-part  in  Charles  Reade's 
one-act  play  Nance  Oidfield  (1893),  Rosamund  in  Tennyson's 
Becket  (1893),  Madame  Sans-Glne  in  Sardou's  play  (1897),  and 
Clarisse  in  Robespierre  (1899).  With  the  Lyccwn  company  she 
several  times  visited  the  United  States.  In  1909,  while  still 
acting  with  Sir  Henry  Irving,  she  appeared  with  Mrs  Kendal 
in  Beerbohm  Tree's  revival  of  The  Merry  Wives  of  Windsor,  et 
His  Majesty's  theatre,  and  she  continued,  after  Sir  Henry 
Innng's  death,  to  act  at  different  theatres,  notably  at  the 
Court  theatre  (190$)  in  some  of  G.  Bernard  Shaw's  plays.  In 
1906  her  stage-jubilee  was  celebrated  in  London  with  much 
enthusiasm,  a  popular  subscription  in  En^and  and  America 
resulting  in  some  £8000  being  raised.  In  1907  Miss  Teny 
married  James  Carew,  an  American  actor. 

Her  sister  Marion  Tcny  <b.  ifts6)  becamo  only  km  distia- 


guished  on  the  English  stage  than  herself;  and  her  brotha 

Fred  Terry  (b.  1865)  also  became  a  leading  actor,  and  a  aacceia- 

ful  manager  in  association  with  his  wife,   the  actress  Julia 

Neilson. 

See  Charles  Hiatt,  EUen  Terry  and  her  ImpersMoUfius  (1898); 
Clement  Scott,  EUen  Terry, 

1ER8TBEGBN»  GERHARD  (X697-X769)',  German  religious 
writer,  was  bom  on  the  35th  of  November  1697,  ^  Mdrs,  at 
that  time  the  capital  of  a  countship  belonging  to  the  house  of 
Orange-Nassau  (it  fell  to  Prussia  in  X702),  which  formed  a 
Protestant  enebne  in  the  midst  of  a  Catholic  country.  After 
being  educated  at  the  gymxiasium  of  his  native  town,  Tersteegen 
was  for  some  years  appfentioedto  a  merchant.  He  soon  came 
under  the  inihie&ce  oii  WOhehn  Hoffman,  a  pietiatic  revivalist, 
and  devoted  himself  to  writing  and  public  speaking,  with- 
drawing hi  X738  from  all  secular  pursuits  and  giving  himself 
entirely  to  rehgfanis  work.  His  writingi  include  a  ooUection 
of  h3rmns  {Das  gdsAicke  BlumengOrAeint  1729;  new  edition, 
Stutt^trt,  x868),  a  volume  of  CAele,  and  another  of  Bneft, 
besides  tzansiatioDs  of  the  writings  of  the  French  mystics. 
He  died  at  Mflhlhwrn  in  Westphalia  on  the  szd  of  April  1769. 

See  Hymns,  and  the  article  by  Eduani  Simons  in  Heraog-Uauckr 
SealencyUopSdie,  vol  six.  (ed.  1907). 

TERTIARIES  (Lat.  tertiarii,  from  ierUus,  tUrd),  aasociationa 
of  lay  folk  in  connexion  with  the  Mendicant  Orders..  T%c  old 
monastic  ordett  had  had  attached  to  their  abbeys  oonfrater^ 
niiies  of  lay  ma  and  women,  going  back  in  some  cases  to  the 
8th  century.  The  Confrateniity  Book  of  Durham  is  extant 
and  embraces  some  90,000  names  in  the  course  of  eight  centuries^ 
Emperors  and  kinj^  and  the  most  ilhistrious  men  in  church 
and  state  were  commonly  oonfratera  of  one  or  other  of  the  great 
Benedictine  abb^s.  (On  thb  subject  see  article  by  Edmund 
Bishop  in  Downside  Rgoiera,  X8S5.)  The  confratexs  and  con* 
soron  were  made  partakers  in  ail  the  rdigious  exercues  and 
other  good  works  of  the  community  to  which  they  were  affiliated, 
and  they  were  expected  in  return  to  protect  and  forward  its 
interests;  but  they  were  not  called  upon  to  follow  any  special 
rule  of  life. 

Although  something  of  the  kind  existed  among  the  HumQiati 
in  the  X2th  century,  the  institution  of  Tertiaries  arose  out  of 
the  Franciscan  movement.  It  seems  to  be  certain  that  St 
Francis  at  the  beginning  had  no  intention  of  forming  his 
disciples  into  ait  Order,  but  only  of  xnaking  a  great  brotherhood 
of  an  thoee  who  were  prepared  to  carry  out  in  daeir  lives  certain 
of  the  greater  and  more  arduous  of  the  maxitna  of  the  GospeL 
The  formation  of  the  Franciscan  Order  was  necessitated  by 
the  success  of  the  movement  and  the  wonderful  rapidity  with 
which  it  spread.  When  the  immediate  discaplcs  of  the  saint 
had  become  an  order  bound  by  the  religious  vows,  it  became 
necessary  to  provide  for  the  great  body  of  laity,  maxried  men 
and  women,  who  oould  not  leave  the  world  or  abandon  their 
avocations,  but  still  were  part  of  the  Franciscan  movement 
and  desired  to  carry  out  in  theur  Hves  its  spirit  and  teaching. 
And  so,  probably  in  zasx,  St  Francis  drew  up  a  Rule  for  those 
of  his  followers  who  were  debaxred  from  being  members  of  the 
order  of  Friais  Minor.  At  first  they  were  called  "  Brothers  and 
Sisters  of  the  Order  of  Penance";  but  kter  on,  when  the 
Friars  were  called  the  "  First  Order  "  and  the  nuns  the  "  Second 
Order,"  the  Order  of  Penance  became  the  "  Third  Order  of 
St  Francis  "—whence  the  name  Tertiaries:  this  threefold 
division  already  existed  among  the  Humiliati. 

In  190X  Paul  Sabatier  published  a  "  Rule  of  Life  of  the 
Brothers  and  Sisters  of  Penance,"  whkh  probably  contains, 
with  additions,  the  substance  of  the  original  Rule  of  X82X.  It 
prescribes  severe  simp^dty  of  diess  and  of  life,  and  certaixi 
abstinences  and  prayers  and  other  religious  exercises,  and 
forbids  the  frequentation  of  the  theatre,  the  bearing  of  arms 
and  the  taking  of  oaths  except  when  administered  by  magis- 
trates. In  X  289  Nicholas  IV.  approved  the  Third  Order  by  a 
Bull,  but  made  some  alterations  in  the  Rule,  and  this  form  o< 
the  Rule  remaixied  in  force  until  our  own  day. 

Immediately  on  its  establishment  in  1391  the  Third  Onki 
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spread  urith  incredible  xa^ty  aD^^ver  -luly  laacl  thrauglionit 
western  Europe,  and  embraced  multitudes  qI  men  and  women 
of  all  ranks  from  highest  to  lowest.  Everywhere  it  was  con- 
nected closely  with  the  First  Order,  and  was  under  the  control 
of  the  Friars  Minor. 

.  In  time  a  tendency  set  in  for  members  of  the  Third  Order 
to  live  together  in  community,  and  in  this  way  congregations 
were  formed  who  took  the  usual  religious  vows  and  lived  a 
fully  oiganlzed  religious  life  based  on  the  Rule  of  the  Third 
Order  with  supplementary  regulations.  These  congregations 
are  the  "  Regular  Tertiaries "  as  distinguished  from  the 
"Secular  Tertiaries,"  who  lived  in  the  world,  according  to  the 
original  idea.  The  Regular  Tertiaries  are  in  the  full  trrhnical 
sense  "religious,"  and  there  have  been,  and  are,  many  con- 
gregations of  them,  both  of  men  and  of  women. 

There  can  be  little  doubt,  whatever  counter  claims  may  be 
set  up,  that  the  Third  Order  was  one  of  St  Francis'  creations, 
and  that  his  Third  Order  was  the  exemplar  after  which  the  others 
were  fashioned^  but  at  an  early  date  the  other  Mendicant 
Orders  formed  Third  Orders  on  the  same  lines,  and  so  there 
came  into^  being  Dominican  Tertiaries,  and  Carmelite,  and 
Augustinian,  and  Servite,  and  also  Fremonstratensian  and 
many  others.  These  followed  the  same  lines  of  development 
as  the  Franciscan  Tertiaries,  and  for  the  most  part  divided  into 
the  two  branches  of  regular  and  secular  TerUaiies.  The  Rules 
of  the  various  Third  Orders  have  proved  very  adaptable  to  the 
needs -of  modem  congregations  devoted  to  active  works  of 
charity;  and  so  a  great  number  of  tearhing  and  nursing  con- 
gregations of  women  belong  to  one  or  other  of  the  Third  Orders. 

The  Franciscan  Third  Order  has  always  been  the  principal  one, 
and  it  received  a  great  impetus  and  a  renewed  vogue  from 
Leo  XIIL,  who  in  1883  caused  the  Rule  to  be  recast  and  made 
more  suitable  for  the  requirements  of  devout  men  and  women 
at  the  present  day.  In  consequence  it  is  estimated  that  the 
number  of  lay  Franciscan  Tertiaries  now  exceeds  two  millions. 

Bi  BLiOG  RA  PHY. — ^The  mo6t  serviceable  authority  on  the  Franciscan 
Tertiaries  is  probably  Max  Heimbucher,  Orden  und  Konpregationm 
(1907).  ii*  II 103, 104,  105,  where  an  ample  bibliography  is  supplied. 
The  same  work  gives  information  oa  the  other  Tertiarieft  at  the  end 
of  the  sections  on  the  various  Orden.  Similarly  information  wUl 
be  found  in  Helyot,  Bistoire  des  Ordra  religuux  (1714)1!,  after  the 
chapters  on  the  dinerent  Orders.  Hdmbucner  names  Tachy,  Les 
Tiers  Ordres  (1897),  and  Adderley  and  Marson,  Third  Orders 
(J902).  (E.  C  B.) 

TBBIIARYt  in  geo&9gy,  the  time-division  whidh  includes 
the  Eocene,  Oligocene,  Miocene  and  Pliocene  peiiods,  in  other 
words,  it  is  the  earlier  portion  of  the  Cainozoic  era.  By  some 
authorities  the  term  Tertiary  is  nuule  to  embrace  in  addition 
to  the  foregoing  periods  those  of  the  Quatctnaxy  (Pldstooene 
and  Hdooene),  «.«.  "Tertiary"  is  made  the  equivalent  of 
Cainoioic.  On  logical  grounds  there  is  much  in  favour  of  this 
interpretation;  but  having  in  view  the  state  of  geological 
literature,  it  is  certainly  better  to  restrict  the  use  of  the  term 
in  the  manner  indicated  above.  Tertiary  xx>cks  were  among 
the  latest  to  receive  the  careful  attention  of  geologists,  and  the 
name  was  introduced  by  G.  Cuvier  and  H.  Brongniart  in  1810 
{Essai  sw  la  gioirapkie  minirahpque  da  emkons  de  Farist 
1810-11,  isted.). 

Deshayet  (1830)  worleed  out  the  percentages  of  recent  foaaib 
found  at  tevesal  horisons  in  those  strata,  and  upon  this  Sir  C.  Lyell 
(1852)  founded  the  main  periods*  viz.  the  Eocene  with  3I  per  cent. 
of  recent  forma,  Miocene  17  per  cent.,  Pliocene  35  to  50  per  cent. 
Subsequent  investigatbns  naturally  modified  the  numerical  values 
upon  which  this  nomenclature  was  based,  but  without  altering  the 
offdcr  of  the  periods.  Later,  £.  Beyrich  introduced  the  Otieocene 
period,  and  some  geologists  recognize  a  Palaeocene  or  early  Eocene 
period.  European  geologists  very  generally  use  the  grouping 
^dopted  by  R.  HOmes:— 

Youngo*  Tertiary  «  Neogene  (Miocene,  Pliocene). 

OklerTeitiary  •  Palaeogene  (Palaeocene.  Eocene.  Oligocene). 
.  The  great  number  and  variety  of  mammalian  remains  has  made 
It  possible  for  the  Tertiary  rocks  to  be  clas«ficd  by  their  means: 
see  A-  Ganndry,  Les  enchainements  du  monde  aninuu — mammifhes 
Tertiaires  (1878);  W.  B.  Dawkins.  Q.  J.  Ceol.  Soc,  Land.  (1880); 
Forsyth  Maior,  GeeL  Mat,  (London.  1899);  and  H.  F.  OsborTi, 
J.  L.  Woftoaan,  G.  F.  Matthew,  for  western  North  America.  BiM. 
dm.  Mw9.  HcL  Via,,  xii  (1899). 


'  Dunng  the  Tertiaiy  cm  the  engraphkal  configuration  oC  the 
globe  was  stea<sly  approaching  that  oT  the  present  day;  but  in 
the  earlier  part  off  the  time  there  stfll  esdsted  the  great  equatorial 
ocean  "  Tetfaya."  and  there  is  evidence  that  East  India  and  Africa, 
Australia  and  Asia,  north  Europe  and  North  America  were  prab^ 
ably  severally  united  by  land  connerions.  As  the  period  advanced, 
along  the  very  line  that  had  been  occupied  by  the  nummulitic  sea 

Sethys)  the  crust  began  to  be  folded  up,  giving  rise  to  the  Alps, 
rpathians,  Caucaflua^  Himalayas  and  other  mountains,  some  of 
the  early  Tertiary  manae  formatkms  being  now  found  raised  more 
than  16,000  ft.  above  the  present  level  of  the  sea.  Associated 
with  these  crustal  movements  were  enormous  outpourings  of  vol- 
canic materials. 

The  faunal  aspect  of  the  Tertiary  periods  differs  strikingly  from 
that  of  preceding  Seoondary  or  Mcsosoic;  in  pkce  of  tne  great 
saurian  reptiles  we  find  the  rapid  development  and  finally  the 
maximum  expanaon  of  mammals.  Snaka  and  true  birds  advanced 
rapidly  towards  their  modem  podtion.  In  the  seas,  bony  fish  and 
orab-bke  decapods  increased  in  numbers  and  variety,  while  pelecy- 
pods  and  gasteropoda  Xntik  the  prominent  place  previously  occupied 
by  ammonites  and  bekmnites,  and,  leaving  behind  such  forms  as 
RudisUs,  Inoceramus,  &c..  they  gradually  developed  in  the  direction 
of  the  modem  regional  sroupe.  In  the  jpkint  world,  the  dicotyle- 
donous angiosperras  gradually  assumed  tne  leading  rdle  which  tney 
occupy  to-day. 

The  climate  in  northern  latitudes  seems  to  have  passed  from 
temperate  to  sub-tropkal,  with  minor  fluctuations,  until  at  the 
close  a  rsind  lowenng  of  temperature  ushered  m  the  glacial 
period.  (J-  A.  H.) 

TBBTtTUIAK  {c.  155-c.  222),  whose  full  name  was  Quintus 
Septdoxjs  FtosENS  TERTDUiAMtrs,  is  the  earliest  and  after 
Augustine  the  greatest  of  the  ancient  church  writers  of  the 
West.  Before  him  the  whole  Christian  h'terature  in  the  Latin 
language  consisted  of  a  transhition  of  the  Bible,  the  Octanus 
of  Mlnudus  F^Iix  (9.0.)— an  apologetic  treatise  'written  in  the 
Ciceronian  style  for  the  higher  circles  of  society,  and  with  no 
evident  effect  for  the  church  as  a  whole,  the  brief  Acts  of  the 
Scillltan  martyrs,  and  a  list  of  the  books  recognized  as  canonical 
(the  so-called  Muratorian  fragment).  Whether  Victor  the 
Roman  bishop  and  Apollom'us  the  Roman  senator  ever  really 
made  an  appearance  as  Latin  authors  is  quite  uncertain. 
Tcrtulh'an  in  fact  created  (Christian  Latin  literature;  one  might 
abnost  say  that  that  literature  sprang  from  him  full-grown,  »lilf»^ 
in  form  and  substance,  as  Athena  from  the  head  of  Zeus. 
Cyprian  polished  the  language  that  Tertullian  had  made,  sifted 
the  thoughts  he  had  given  out,  rounded  them  off,  and  turned 
them  into  current  coin,  but  he  never  ceased  to  be  aware  of  his 
dependence  on  Tertullian,  whom  he  designated  as  xar*  i{(>x4^  bis 
master  (Jer.,  De  vir.  ill.  53).  Augustine,  again,  stood  on  the 
shoulders  of  TertulUan  and  Cyprian;  and  these  three  North 
Africans  are  the  fathers  of  the  Western  churches^ 

Tertullian's  place  in  univenal  history  is  determined  by  (i) 
his  inteUectual  and  spiritual  endowments,  (2)  his  moral  force 
and  evangelical  fervour,  (3)  the  course  of  his  personal  develop- 
ment, (4)  the  circumstances  of  the  time  in  the  midst  of  which 
heworked. 

(i)  Tertullian  was  a  man  of  great  originality  and  genius, 
characterized  by  the  deepest  pathos,  the  liveliest  fancy,  and 
the  most  penetrating  keenness,  and  was  endowed  with  ability 
to  appropriate  and  make  use  of  all  the  methods  of  observation 
and  speculation,  and  with  the  readiest  wit.  His  writings 
in  tone  and  character  are  always  alike  "  rich  in  thought  and 
destitute  of  form,  passionate  and  hair-splitting,  eloquent  and 
pithy  hi  expression,  energetic  and  condensed  to  the  point  of 
obscurity."  His  style  has  been  characterized  with  justice  as 
dark  and  resplendent  like  ebony.  His  eloquence  was  of  the 
vehement  order;  but  it  wins  hearers  and  readers  by  thfc 
strength  of  its  passion,  the  energy  of  its  truth,  the  pregnancy 
and  elegance  of  its  expression,  just  as  mucl^as  it  repels  them 
by  Its  heat  without  light,  its  sophistical  azgumentations,  and  its 
elaborate  hair-splittings.  Though  he  is  wanting  in  moderation 
and  in  luminous  warmth,  his  tones  are  by  no  means  always 
harsh;  and  as  an  author  be  ever  aspired  with  longing  after 
humility  and  love  and  patience,  though  his  whole  life  was  hved 
in  the  atmosphere  of  conflict.  Tertullian  both  as  a  man  and 
as  a  writer  bad  much  in  common  with  the  apostle  Paul. 

(2)  In  spite  of  all  the  contradictions  in  which  he  involved 
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himself  as  a  thinker  and  as  a  teadi^,  IVrtuIIiaA  was  a  compact 
ethical  personality.  What  he  was  he  was  with  his  whole  being. 
Once  a  Christian,  he  was  determined  to  be  so  with  all  his  soul, 
«ad  to  shake  himself  free  of  all  half  measures  and  compromises 
with  the  world.  It  is  not  difficult  to  lay  one's  finger  upon  very 
many  obliquities,  self-deceptions  and  sophisms  in  Tertullian 
in  matters  of  detail,  for  he  struggled  for  yean  to  reconcile 
things  that  were  in  themselves  IrrecoDcilable;  yet  in  each 
case  the  perversities  and  sophbms  were  rather  the  outcome 
of  the  peculiarly  difficult  circumstances  in  which  he  stood.  It 
is  easy  to  convict  him  of  having  failed  to  eontrol  the  glowing 
passion  that  was  in  him.  He  Is  often  omrageously  unjust  in 
the  substance  of  what  he  says,  and  in  manner  harsh  to  cynicism, 
scornful  to  gruesomeness;  but  in  no  battle  that  he  fought 
was  he  ever  actuated  by  selfish  interests.  What-  he  did  was 
Rally  done  for  the  Gospel,  as  he  understood  it,  with  aU  the 
faculties  of  his  soul.  But  he  understood  the  Gospel  as  being 
primarily  an  assured  hope  and  a  holy  law,  as  fear  of  the  Judge 
who  can  cast  into  hell  and  as  an  inflexible  rule  of ,  faith  and  of 
discipline.  Of  the  glorious  liberty  of  the  children  of  God  he  had 
nothing  but  a  mere  presentiment;  he  looked  for  it  only  in 
the  world  beyond  the  grave,  and  under  the  power  of  the  Gospel 
he  counted  as  loss  all  the  world  could  give.  He  well  understood 
the  meaning  of  Christ's  saying  that  He  came  not  into  the  world 
to  bring  peace,  but  a  sword:  in  a  period  when  &  lax  spirit  of 
conformity  to  the  world  had  seized  the  churches  he  maintained 
the  '*  vigor  evangelicus  "  not  merely  against  the  Gnostics  but 
against  opportunists  and  a  worldly-wise  deigy.  Among  all  the 
fathers  of  the  first  three  centuries  Tertullian  has  ^ven  the  most 
powerful  expression  to  the  terrible  earnestness  of  the  GospeL 

(3)  The  course  of  Tcrtulllan's  personal  development  fitted  him 
in  an  altogether  remarkable  degree  to  be  a  teacher  of  the  church. 
Bom  at  Carthage  of  good  family — his  father  was  a  "  ccnturio 
pro  consularis " — he  received  a  first-rate  education  both  in 
Latin  and  in  Greek.  He  was  able  to  speak  and  write  Greek, 
and  gives  evidence  of  familiarity  alike  with  its  prose  and  with 
its  poetry;  and  his  excellent  memory — though  he  himself 
complains  about  it — enabled  him  always  to  bring  in  at  the  right 
place  an  appropriate,  often  brilliant,  quotation  or  some  historical 
allusion.  The  old  historians,  from  Herodotus  to  Tacitus,  were 
familiar  to  him,  and  the  accuracy  of  his  historical  knowledge  is 
astonishing.  He  studied  with  earnest  zeal  the  Greek  philo- 
sophers; Plato  in  particular,  and  the  writings  of  the  Stoics, 
be  had  fully  at  command,  and  bis  treatise  De  Anima  shows  that 
he  himself  was  able  to  investigate  and  discuss  philosophical 
problems.  From  the  philosophers  he  had  been  led  to  the 
medical  writers,  whose  treatises  plainly  had  a  place  in  his 
working  library.  But  no  portion  of  this  rich  store  of  mis- 
cellaneous knowledge  has  left  Its  characteristic  impress  on  his 
writings;  this  influence  was  reserved  for  his  legal  training. 
His  father,  whose  military  spirit  reveals  itself  in  the  whole 
bearing  of  Tertullian,  to  whom  Christianity  was  above  every- 
thing a  "  militia,"  had  intended  him  for  the  law.  He  studied 
in  Carthage,  probably  also  in  Rome,  where,  according  to 
Euscbius,  he  enjoyed  the  reputation  of  being  one  of  the  most 
eminent  jurists.  This  statement  derives  confirmation  from 
the  Digest,  where  references  arc  made  to  two  works,  DeCastrcnsi 
Peculio  and  Quacstionum  Libn  VIII.,  of  a  Roman  jurist  named 
Tertullian,  who  must  have  flourished  about  180  a.d.  In  point 
of  fact  the  quondam  advocate  never  disappeared  in  the  Christian 
presbyter.  This  was  at  once  his  strength  and  his  weakness: 
his  strength,  for  as  a  professional  pleader  he  had  learned  how 
to  deal  with  an  adversary  according  to  the  rules  of  the  art — to 
pull  to  pieces  his  theses,  to  reduce  him  ad  absurdum,  and  to 
show  the  defects  and  contradictions  of  his  statements, — and  was 
specially  qualified  to  expose  the  irregularities  in  the  proceedings 
taken  by  the  state  against  the  Christians;  but  it  was  also  his 
weakness,  for  it  was  responsible  for  his  litigiousness,  his  often 
doubtful  shifts  and  artifices,  his  sophisms  and  argumcnialioncs 
ad  hffminfm,  his  fallacies  and  surprises.  At  Rome  in  mature 
manhood  Tertullian  became  a  Christian,  under  what  circum- 
ttauces  we  do  not  know,  and  forthwith  be  bent  himself  with  all 


his  energy  to  the  study  of  Scripture  and  of  Christian  literature. 
Not  only  was  he  master  of  the  contents  of  the  Bible:  he  also 
read  carefully  the  works  of  Hcrmas,  Justin,  Tatian,  Miltiades, 
Melito,  Irenaeus,  Proculus,  Clement,  as  well  as  many  Gnostic 
treatises,  the  writings  of  Mardon  in  particular.    In  apologetics 
Us  principal  master  was  Justin,  and  in  theology  proper  and  in 
the  controversy  with  the  Gnostics,  Irenaeus.    As  a  thinker  he 
was  not  original,  and  even  as  a  theologian  he  has  produced  but 
few  schemes  of  doctrine,  except   his  doctrine  of  an.     His 
special  gift  lay  in  the  power  to  make  what  had  been  traditionally 
received  impressivr,  to  give  to  it  its  proper  form,  and  to  gain  for 
it  new  currency'.    From  Rome  Tertullian  visited  Greece  and 
perhaps  also  Asia  Minor;  at  any  rate  we  know  that  he  had 
temporary  relations  with  the  churches  there.    He  was  conse* 
quently  placed  in  a  position  in  which  he  could  check  the  doc- 
trine  and  practice  of  the  Roman  church.    Thus  equipped  with 
knowledge  and  experience,  he  returned  to  Carthage  and  there 
laid  the  foundation  of  Latin  Christian  literature.     At  first, 
after  his  conversion,  he  wrote*  Greek,  but  by  and  by  Latin 
almost  exclusively.     The  elements  of  this  Christian  Latin 
language  may  be  enumerated  as  follows: — (i.)it  had  its  origin, 
not  in  the  literary  language  of  Rome  as  developed  by  Cicero, 
but  in  the  language  of  the  people  as  we  find  it  in  Plautus  and 
Terence;  (ii.)  it  has  an  African  complexion;  (iii.)  it  is  strongly 
influenced  by  Greek,  particularly  through  the  Latin  translation 
of  the  Septuagint  and  of  the  New  Testament,  besides  being 
sprinkled  with  a  large  number  of  Greek  words  derived  from  the 
Scriptures  or  from  the  Greek  liturgies;  (tv.)  it  bears  the  stamp 
of  the  Gnostic  style  and  contains  also  some  mih'tary  expressions; 
(v.)  it  owes  something  to  the  original  creative  power  of  Tertullian. 
As  for  his  theology,  its  leading  factors  were — (i.)  the  teachings  of 
the  apologists;  (ii.)  the  philosophy  of  the  Stoics;  (iii.)  the  rule  of 
faith,  interpreted  in  an  anti-Gnostic  sense,  as  he  had  received  it 
from  the  Church  of  Rome;  (iv.)  the  Sotcriological  theology  of 
Melito  and  Irenaeus;  (v.)  the  substance  of  the  utterances  of  the 
Montanist  prophets  (in  the  ck)sing  decades  of  his  life).  This  ana- 
lysis does  not  disclose,  nor  indeed  is  it  possible  to  discover,  what 
was  the  determining  dement  for  Tertullian;  in  fact  he  was  under 
the  dominion  of  more  than  one  ruling  prindple,  and  he  felt  him- 
self bound  by  several  mutually  opposing  authorities.   It  was  his 
desire  to  unite  the  enthusiasm  of  primitive  Christianity  with 
intelligent  thought,  the  original  demands  of  the  Gospel  with  every 
letter  of  the  Scriptures  and  with  the  practice  of  the  Roman 
church,  the  sayings  of  the  Paradete  with  the  authority  of  the 
bishops,  the  law  of  the  churches  with  the  freedom  of  the  inspired, 
the  rigid  disdpline  of  the  Montanist  with  all  the  utterances  of  the 
New  Testament  and  with  the  arrangements  of  a  church  seeking 
to  set  itsdf  up  within  the  world.    At  this  task  he  toiled  for 
years,  involved  in  contradictions  whicH  it  took  aU  the  finished 
skill  of  the  jurist  to  conceal  from  him  for  a  time.    At  last  he 
felt  compelled  to  break  off  from  the  church  for  which  he  had 
lived  and  fought;  but  the  breach  could  not  dear  him  from  the 
contradictions  in  which  he  found  himsdf  entangled.    Not  only 
did  the  great  chasm  between  the  old  Christianity,  to  which  his 
aoul  dung,  and  the  Christianity  of  the  Scriptures  as  juristically 
and   philosophically   interpreted    remain    un bridged;   he    also 
dung  fast,  in  spite  of  his  separatioo  from  the  Catholic  church, 
to  his  position  that  the  church  possesses  the  true  doctrine,  that 
the  bishops  per  sucussicncm  are  the  repositories  of  the  grace 
of  the  teaching  office,  and  so  forth.    The  growing  violence  of 
his  latest  works  is  to  be  accounted  for,  not  only  by  his  bum* 
ing  indignation  against  the  ex'er-advandng  secularisation  oi 
the  Catholic  church,  but  also  by  the  incompatibility  between 
the  authorities  which  he  recognized  and  yet  was  not  able  to 
reconcile.     After  having  done   battle  with  heathens,    Jevi's, 
Mardonites,  Gnostics,  Monarchians,  and  the  Catholics,  he  died 
an  old  man,  carrying  with  him  to  the  grave  the  last  remains  d 
primitive  Christianity  in  the  West,  but  at  the  same  time  is 
conflict  with  himself. 

(4)  What  has  just  been  said  brings  out  very  dearly'how  im- 
portant  in  their  bearing  on  Tertullian's  development  were  the 
drcumstancet  of  the  age  in  which  he  laboured.    His  activity 
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do  not  Rem  to  the  present  writer  to  hive  weirfil.  ft  i«  quHe 
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TioNS.— For  the  MSS.'  see  E.  PHusdin  ia  A.  Hunacb 
cMa  do-  aluiruU.  LiUmlur,  i.  675-7.    01  pruned  cDlleciioat 
ief  ate  the  tdilio  princtpa  1^  Beams  RhrnanitB  (Baiel,  lur), 
■,  Pair.  iaJ..i,-ii.  (Parifc  1844);  Fr.  Ochlei  (3  vub..  IJSiig. 
():  and  A.  Rstffeischeid  am)  G.  Wiwnwa  in  the  CwBi. 
.    wnm   till.    La.    (Fan   L.   Vienia.     1S9D).     Editions  of   Ibg 
seplnle  books  SII  almoH  innumerable. 
Tbakslaiioks.— German  by  K.  A.  H.  KelUier  (a  vols,  Cologne. 
'     tions  In  SiUialkrt  irr  Kiidmciltr   (1B6;.   lijl); 

lolfvtk  and  practical  writings)  by  C.  Dodnon  ii 
■Jibrl,  n.  (Oiford,  1B43). 

-Fr.  Oebki'i  thiid  volume  contains  a  oillectioD  ol 
ins.  See  a)90  A.  llauck.  TtrlMial'l  Libn  trnif 
sen.  1S?7):  J.  M.  Folln  in  DUI.  Cllr.  Biar..  iv. 
Sdechen.  TtrnMa*  (Goiha.  ig^ol;  P.  Moacenun. 
t  it  rAJriaml  itriltnnr.  vol.  i.  (Paris,  l4Dl)r 
Ik  Cimjlkl  B]  Xrhiimi  ia  Uu  Earlj  Roman  Empirt, 
n.  1909):  and  the  various  Hhiorici  of  Do^ma  and 

EbibliogTBphy  lee  C,  KrOger.  Bitl.  aJEatly  Ckrijlitu 
tr.  New  Vork  and  Losdoa.  1S97J:  Herwg-Hauck, 

ml.  T^bdliitie.  nix.;  and  O.  BardGnhEwcr.  Falioloa 


Zty.  Bri. 


(A.H 


f^n^^i: 


S(>ajn,  fimned  in  iSjj 
im  pan  of  tiie  ancient  kipfdom  ot  Arigon;  bounded  on  Iht 
by  SaragoMa.  E.  by  Tairacona,  5.E.  and  S.  by  Castellun  de 
la  Plana  and  ValeniiB,  S.W.  by  CueDca,  and  W.  by  Cnadalajar*. 
Pofi.  (i«ae)  146^001;  area  s;io  ai).  m.  Id  the  onire  ol  the 
'>c«  tiM  the  Sienat  ol  Gudar  and  San  Just;  in  the  loulb- 
and  west  are  Ihe  lofty  Albamcia  luge,  Ihe  MoMsi 
resales,  and  the  isolated  ridges  oi  Paloncra  and  Cuciknh 
OulUen  of  the  CaUeUon  and  Tarragona  highlands  extend  along 
the  esalcra  border.  Tfaa  nortbeni  diiiiicU  belong  to  ike  Ebia 
■— '-  In  the  tmx  lh«e  are  a  few  peakf,  such  aa  the  Cano  d* 
1^  and  Uuela  de  San  Juan,  which  exceed  sooo  ft.  ia 
>  and  aie  covered  with  inow  ioi  many  monthe^  but  lb* 
UgtaeM  point  b  JtvaUmbrt  (&iM  fu)  in  Lbe  toulh.  -The 
large  riven,  Iba  priupal  being 
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the  Tagus  (q.v.);  the  Guadalaviar,  wbich  rises  in  the  Monies 
Univeraales  and  flows  south>east  to  enter  the  Mediterranean  at 
Valencia;  the  Jiloca,  wbich  flows  north  from  the  lake  of  Cella 
to  join  the  }al6n  at  Calatayud;  the  Gaadalopei  Martin  and 
Matarrafia,  tribuUries  of  the  £bn>. 

Notwithstanding  the  fertile  character  of  the  plains  and  the 
abundance  of  mineral  wealth,  the  trade  of  the  {province  is  un- 
important and  civilization  in  a  backward  state,  owing  to  the  lack 
of  means  of  transport,  want  of  enterprise  and  imperfect  com- 
municatioD  with  the  outer  world.  Much  land  is  devoted  to  pasture 
that  could  be  cultivated.  Extensive  forests  with  fine  timber  are 
neglected,  aa  are  some  important  coal  beds  in  the  eastern  districts. 
The  chief  products  are  com,  wine,  oil,  cheese,  fruits,  timber,  flax, 
hemp,  silk,  wool  and  saffron,  together  with  cattle,  sheep  and 
swme;  while  in  the  busier  centres  some  slight  manufacture  of 
coarse  cloth,  paper,  leather,  soap,  pottery  and  esparto  goods  b 
carried  on.  The  only  railway  is  the  line  from  Murviedro^.on  the 
Gulf  of  Valencia,  to  Calatayud. 

TBRUBU  the  capital  of  the  Spanish  province  of  Temel;  on 
the  left  bank  of  the  river  Guadalaviar,  at  its  confluence  with 
(he  Alfambrai  and  on  the  Murviedro-Calatayud  railway.  Pop. 
(1900)  10,797.  The  older  part  of  Temel  is  a  walled  city  with 
narrow  gloomy  streets  and  crumbling  medieval  houses,  but 
modern  suburbs  have  been  built  outside  the  walls.  Some  of 
the  numerous  churches  are  worth  seeing,  with  their  paintings 
by  the  i7th'century  artist  Antonio  Visquert.  In  the  cloisters 
of  San  Pedro  lie  the  remams  of  the  celebrated  "lovers  of 
Teruel,"  Juan  de  Mardlla  and  Isabella  de  Segura,  who  lived  in 
the  13th  century  and  whose  pathetic  story  has  formed  the 
subject  of  numerous  dramas  and  poems  by  Perez  de  Montalban, 
YaquC  de  Salas,  Hartzenbusch .  and  others.  The  cathedral 
dates  from  the  x6th  century.  The  great  aqueduct  of  140 
arches  waa  erected  in  x555H5o  by  Pierre  Bedel,  a  French 
architect.  Terud  has  several  good  hospitals  and  asylums  for 
the  aged  and  children,  an  institute,  a  training  school  for  teachers, 
primary  schools,  a  public  library,  an  athenaeum,  a  meteoro- 
logical itatJon,  and  a  liige  prison. .  The  see  was  created  in 
i577»  and-  forms  part  of  the  archiepiscopal  province  of 
Saragossa. 

TERVUEREK,  a  small  town  of  Belgium  in  the  province  of 
Brabant,  midway  between  Brussels  and  Louvain.  Pop.  (1904) 
40x7.  It  contained  an  ancient  abbey  and  a  hunting  chAteau 
belonging  to  the  dukes  of  Brabant.  The  fine  park  of  Tervueren 
is  really  part  of  the  forest  of  Soignies.  The  Colonial  Museum 
and  World's  Colonial  School  are  established  here,  and  Tervueren 
is  connected  with  Brussels  by  a  fine  broad  avenue,  traversed 
by  an  electric  tramway  as  well  as  by  carriage  and  other  roads, 
and  between  6  and  7  m.  in  length. 

.  TBRZA  RIMA,  or  "  third  rhyme,"  a  form  of  verse  adapted 
'from  the  Italian  poet^  of  the  13th  century.  Its  origin  has  been 
attributed  by  some  to  the  three-lined  ritoumel,  which  was  an 
early  Italian  form  of  popular  poetry,  and  by  others  to  the 
stiventes  of  the  Pxovencal  troubadours.  The  servenUse  in- 
catenah  of  the  latter  was  an  arrangement  of  triple  rhymes,  and 
unquestionably  appears  to  have  a  relation  with  terza  rima; 
this  connexion  becomes  almost  a  certainty  when  we  consider 
the  admiration  expressed  by  the  Tuscan  poets  of  the  xjth 
century  for  the  metrical  inventions  of  their  forerunners,  the 
Frovengab.  In  Italian,  a  stanza  of  terza  rima  consists  of  three 
lines  of  eleven  syllables,  linked  with  the  next  stanza,  and  with 
the  next,  and  so  on,  by  a  recurrence  of  rhymes:  thus  aba, 
bcb,  cdc,  ded,  &c.,  so  that,  however  long  the  poem  is,  it  can  be 
divided  nowhere- without  severing  the  continuity  of  the  rhyme. 
Schachardt  has  developed  an  ingenious  theory  that  these  suc- 
cessive terzinas  are  really  chains  of  ritoumeb,  just  as  ottava 
rima,  according  to  the  same  theory,  is  a  chain  of  rispettL  There 
were,  unquestionably,  chains  of  interwoven  triple  rhymed  lines 
before  the  days  of  Dante,  but  it  was  certainly  he  who  raised 
terza  rima  from  the  category  of  folk-vene,  and  gave  it  artistic 
dutracter.  What  this  character  is  may  best  he  seen  by  an 
examination  of  the  austere  and  majestic  lines  with  which  the 
Infcmo  opens,  no  more  perfect  example  of  terza  rima  having 
dvtrbeen  composed  ^— 


"  Nel  mezao  dd  canunia  di  nestfa  Vila 
'  Ml  tetrovai  per  una  selva  obscura, 
Che  la  diritta  via  era  amarrita. 

Ahi  quanto  a  dir  qual'era  b  cosa  dura 
Questik  selva  sdvagjisia  ed  aspra  e  forte, 

Che  nel  pensier  nanova  la  peura  1 " 

It  is  impossible,  however,  to  break  off  here,  smce  there  is  no 
rhyme  to  forte f  which  has  to  be  supplied  twice  in  the  succeeding 
terzina,  where,  however,  a  fresh  rhyme,  trovai,  is  introduced, 
linking  the  whole  to  a  stiU  further  terzina^  and  so  on,  inde- 
finitely.   The  only  way  ki  which  a  poem  in  terza  Hma  can  be 
closed  is  by  abandoning  a  rhyme,  as  at  the  end  of  Canto  1  of 
the  Inferno,  where  no  third  rhyme  is  supplied  to  Pietro  and 
dietro.    Boccaccio  wrote  terza  rima  in  close  foUowing  of  Dante, 
but  it  has  not  been  a  form  very  frequently  add|;>ted'  by  Italian 
poets.    Nor  has  the  extreme  difficulty  of  sustaining  dignity 
and  force,  in  these  complicated  chains  of  verse  made  writers 
in  other  languages  very  anxious  to  adventure  on  tetza  rima. 
In  the  age  ot  Efizabeth,  Samuel  Daniel  employed  it  in  his 
"  Epistle  to  the  Countess  of  Bedford,"  but  he  found  no  followers. 
Probably  the  most  successfully  sustained  poem  in  terza  rima  in 
the  En^ish  language  is  Mrs  Browning's  Com  Guidi  Windows 
(1851).    The  Germans  have  always  had  an  ambition  to  write 
in  terza  rima.    It  was  used  by  Paul  Schede,  a  writer  of  whom 
little  is  known,  before  the  close  of  the  z6th  century,  and  re- 
peatedly by  Martin  Opitz  (1597-1639),  who  called  the  form 
driUreime.    Two  centuries  and  a  half  later,  W.  Schlegd  had  the 
courage  to  translate  Dante  in  the  metre  of  the  Italian;  and  it 
was  used  for  original  poems  by  Chamisso  and  RUckert.    Goethe, 
in  1826,  addressed  a  poem  in  tenea  rima  to  the.  praise  of- Schiller, 
and.  there  is  a  passage  in  this  mttre  at  the  beginning  of  the 
second  part  of  Faust. 

3ee  Hugo  Schuchardt.  RUourndl  uni  Tertine  (Halle,  187O. 

(E.  G.) 

TESCHRN  (Czech,  TSiin;  Polish,  Ciessyn),  a  town  of  Austria, 
in  Silesia,  50  m.  S.E.  of  Troppau  by  rail  Pop.  (1900)  r9,X43, 
of  which  over  half  is  German,  43  per  cent.  Polish  and  the  re- 
mainder Czech.  It  is  situated  on  the  Olsa,  a  tributary  of  the 
Oder,  and  combines  both  Polish  and  German  peculiarities  in 
the  style  of  its  buildings.  Tbe  only  relic  of  the'  ancient  castle 
is  a  square  tower,  dating  from  the  lath  century.  Jhere  are 
several  furniture  factories  and  large  saw-miUs. 

Teschen  is  an  old  town  and  was  the  capital  of*  the- duchy 'of 
Teschen.  It  was  at  Teschen  that  Maria  Theresa  and  Frederick  II. 
signed,  in  May  1779.  the  Peace,  which  put  an  end  to  the  war  of 
Bavarian  succession!  The  duchy  of  Tescnen  bdonged  to  the  dukes 
of  Upper  Silesia,  and  since  1298  it  stood  under  the  suzerainty  of 
Bohemia.  It  became  a  direct  apanage  of  the  Bohemian  crown  in 
1625  at  the  extinction  of  the  male  line  of  its  dukes,  and  since  1766 
it  bore  the  name  of  Saxe-Teschen,  owing  to  the  fact  that  Prince 
Albert  of  Saxony,  who  married  a  daughter  of  Maria  Theresa,  re- 
ceived it  as  part  of  his  wife's  dowry.  In  1822,  it  was  bestowed  on 
the  Archduke  Charles,  the  victor  of  Aspem-;  it  was  inherited  by 
his  eldest  son,  and,  at  his  death,  in  1895  >t  passed  into  the  hands 
of  his  nephew,  the  Archduke  Frederick. 

TESSELLATED  (Lat  lessdiaius,),  formed' of  tesseUae,  or  small 
tesserae,  cubea  from  half  an  inch  to  an  inch  square  like  dice, 
of  pottery,  stone,  marble,  enamel,  &c.  (See  Pawment  arnl 
Mosaic.)  ' 

.  TBSSIN,  CARL  6U8TAF,  Coukt  (1695-1770),  ,  Swedish 
statesman,  son  of  a  great  architect,  Nicodemus  Tessin,  began 
his  public  career  in  t723,  at  which  time  he  was  a  member  of 
the  Holstein  faction.  In  1725  he  was  appointed  ambassador 
at  Vienna,  and  in  that  capacity,  counteracted  the  plans  of  the 
Swedish  chancellor.  Count  Arvid  Horn,  who  was  for  acceding 
to  the  Hanoverian  Alliance.  During  the  riksdags  1726^27  and 
1 731  he  fiercely  opposed  the  government,  and  his  wit,  eloquence 
and  imposing  presence  made  him  one  of  the  foremost  pro- 
tagonisis  of  the  party  subsequently  known  as  "  The  Hats  "  (see 
Sweden:  History).  From  1735  to  1736  he  was  again  Swedish 
ambassador  at  Vienna.  Diunng  the  riksdag  of  1738  he  was 
elected  marshal  of  the  diet  and  contributed  more  than  anyone 
else  to  overthrow  tbe  Horn  administration  the  same  year.  On 
the  dhrlsion  of  the  spoil  of  patronage  he  chose  for  himself  the 
post  of  ambassador  extraordinary  at  Paris,  and  from  1739  to 
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1743  ddigbtcd  Versailles  witb  bb  btilHant  <|iiiiHt£Bs  of  grand 

ieiinmr,  at  the  same  time  renewing  the  txaditional  alUaace 

between  France  &n4  Sweden  which  had  been  interrupted  for 

moift  than  sixty  years.    His  political  ability^  however,  was  by 

no  means  oonunensurate  with  his  splendid  social  <|uaJitieB.    It 

was  his  sanguine  credulity  which  committed  the  "  Hats  "  to 

their  rash  and  unconsidered  war  with  Russia  in  1741-42,  though 

in  fairness  it  must  be  added  that  Tessin  helped  them  out  of 

their  difficulties  again  by  his  adroitness  as  a  party  leader  and 

bis  stirring  eloquence*    He  gained  his  arm-chair  in  the  senate 

as  a  reward  for  his  services  on  this  occasion.    In  1743  Tessin 

composed  the  long  outstanding  differences  between  Sweden 

and  Denmark  in  a  special  mission  to  Copenhagen.    In  1744  he 

was  sent  at  the  head  of  an  extraordinary  embassade  to  Eeilin 

to  escort  to  Stockhodm  Frederick  the  Great's  sister,  Louisa 

Ulrica,  the  chosen  bride  ol  the  Swedish  crown-prince,  Adolpbus 

Frederick*     As  oferhofmarskalk  of  the  young  court,  Tessin 

speedily  captivated  tht  royal  pair.    He  abo  succeeded  in 

withdrawing  the  crown-prmce  from  beneath  the  influence  of 

the  Russian  empress  Elizabeth,  to  whom  Adolphus  Frederick 

owed  his  throne  when  he  beosme  king  ol  Sweden  in  17  51, 

thereby  essentially  contributing  to  the  maintenance  o£  the 

independence  of  Sweden.     From  1746  to  1753  Tessin  was 

president  of  the  chancellery,  as  the  Swedish  prime  nUnister 

was  called  in  those  days.    Ws  "  system  "  aimed  at  a  fapproehe- 

mint  with  Demnark  widi  the  view  of  counterbalancing  the 

influence  of  Russia  in  the  north.    It  was  a  dignified  and  prudent 

policy,  but  his  endeavour  to  oooaolidate  it  by  promoting  a 

matrimonial,  alliance  between  the  two  courts  alienated  the 

Swedish  crown-prince,  who,  as  a  Holsteiner,  nourished  an 

ineradicable  hatred  of  everything  Danish.    As,  moreover,  on 

the  acoBSsion  of  Adolphus  Fredarick  in  r75r,  Tessin  refused 

to  countenance  any  extension  of  the  royal  prerogative,  the 

rupture  between  him  and  the  court  became  final.    On  the 

occasion  of  the  ooimiation  (175a)  he  resigned  the  premiership, 

and   in    1754  the  governorship  of  the  young  crown-prince 

Gostavus  also,  spending  the  rest  of  his  days  at  his  estate  at 

AkerO.    Tessin  was  one  of  the  most  brilliant  personages  of  his 

day,  and  the  most  pcominoit  representative  of  French  -culture 

in  Sweden.    He  was  also  a  fine  orator,  and  his  literary  style 

Is  excellent. 

His  prindpal  works  are  his  autobiographical  Tragments  (ist  ed. 
Stockholm,  i3i9)«  Teuin  och  Tessiniana;  K.  C.  Tessin's  Dathok 
(Stockholm,  i8a4)>  both  of  them  extracts  from  his  voluminous  MS. 
memoirs  in  29  volumes;  and  his  famous  En  ^ammal  mans  br^  til 
en  ung  Prins  (Stockholm,  1753;  Enj^Iish  editions,  1755  and  1756), 
addressed  to  his  pupil,  afterwards  Gustavus  III.,  one  of  tne  most 
delightful  books  for  the  young  that  ever  saw  the  light. 

See  R.  Nisbet  Bain,  Customs  J  J  I.  and  his  Contemporaries  jLondon, 
1895)1  vol.  i;  Bernbard  von  Beskow,  Minne  af  Grefve  K.  C.  Tessin 
(Stockholm,  1864);  Bernhard  EHs  Malmstrdm,  Sveriges  pditiska 
kistoria  frdn  Kvnung  Karl  XII.'s  dod  till  stalshvdlfningen,  1773 
(Stockholm.  1893-1901)."  (R.  N.  B.) 

TEST  ACTS.   .The  principle  that  none  but  persons  professing 
the  established  religion  were  eligible  for  public  employment 
was  adopted  by  the  legislatures  of  both  England  and  Scotland 
soon  after  the  Reformation.    In  England  the  Acts  of  Supremacy 
and   Uniformity  and  the  severe  penalties  denounced  against 
recusants,   whether  Roman  Catholic  or  Nonconformist,  were 
affirmations  of  this  principle.    The  Act  of  7  Jac.  I.  c.  2  provided 
that  all  siich  as  were  naturalized  or  restored  in  blood  should 
receive  the  sacrament  of  the  Lord's  Sui^>er.    It  was  not,  how- 
ever, nntil  the  reign  of  Charles  II.  that  actual  receiving  of  the 
communion  of  the  (Thurch  of  England  was  made  a  condition 
precedent  to  the  holdmg  of  public  offices.    The  earliest  imposi- 
tion oi  this  test  was  by  the  Corporation  Act  of  i66t  (13  Car.  II. 
St.  2,  c.  i),  enacting  that,  besides  taking  the  oath  of  allegiance 
and    supremacy  and   subscribing  a  declaration  against   the 
Solemn   L<eague  and  Covenant,  all  members  of  corporations 
were  within  one  year  after  election  to  receive  the  sacrament  of 
the  Lord's  Supper  acoordhig  to  the  rites  of  the  Church  of  Eng- 
land.    This  act  was  followed  by  the  Test  Act  of  1672  (25  Car. 
II.  c.  2).     The  immediate  cause  of  the  Test  Act  (the  full  title 
of  which  is  "  An  act  for  preventing  dangers  which  may  happen 


from  popish  recusants  "0  was  the  king's  declaration  of  indulgence; 
dispensing  with  laws  infficting  disabilities  on  Nonconformists. 
This  act  enforced  upon  all  persons  filling  any  office,  eivil  or 
military,  the  obligation  of  taldng  the  oaths  of  supremacy  and 
allegiance  and  subscribing  a  declaration  against  transubstantla- 
Uon,  and  also  of  receiving  the  sacrament  within  three  months 
after  admittance  to  office.  The  act  did  not  extend  to  peers; 
but  in  1678  30  Car.  II.  st.  3  enacted  that  all  peers  and  members 
of  the  House  of  Omunons  should  make  a  declaration  against 
transubstantiation,  invocation  of  saints,  and  the  sacrifice  of 
the  mass — a  special  exception  bdng  made  in  favour  of  the 
duke  of  York.  The  proWsions  of  the  Test  Act  were  violated 
by  both  Charles  n.  and  James  II.  on  the  groimd  of  the  dispens- 
ing power  claimed  by  the  Stuart  kings.  In  the  well-known  case 
of  Godden  v.  Haks  (ix  State  Trials,  1166),  an  action  for  penahies 
under  the  Test  Act  brought  against  an  officer  in  the  army,  the 
judges  decided  in  favour  of  the  dispensing  power^a  power 
finally  abolished  by  the  Bill  of  Rights.  After  a  considerable 
number  of  amendments  and  partial  repeals  by  the  legislature 
of  the  acts  of  x66x,  1672  and  1678,  and  of  acts  of  indemnity 
to  protect  persons  under  certain  circumstances  from  penalties 
incurred  under  the  Test  Act,  the  necessity  of  receiving  the 
sacrament  as  a  qualification  for  office  was  abolished  by  9  Geo.  IV. 
c.  17,  and  aQ  acts  requiring  the  taking  of  oaths  and  declarations 
against  transubstantiation,  &c.,  were  repealed  by  the  Roman 
Catholic  Relief  Act  of  1829  (xo  Geo.  IV.  c.  7).  This  general 
repeal  has  been  followed  by  the  special  repeal  of  the  Corporation 
Act  by  the  Promissory  Oaths  Act  187X,  of  the  Test  Act  by  the 
Statute  Law  Revision  Act  X863,  and  of  the  act  of  1678  by  an 
act  of  x866  (29  &  30  Vict.  c.  X9).  Religious  tests  remained 
in  the  English  universities  until  187 x,  in  Dublin  University 
untn  X873,  and  the  Scottish  imiversities  until  1889.  To  be  a 
member  of  the  Church  of  England  was  a  necessary  condition 
precedent  for  holding  most  university  or  college  offices  by  the 
Act  of  Uniformity  of  X662,  and  such  offices  were  not  affected 
by  the  Toleration  Act  of  x688  and  the  Roman  Catholic  Relief 
Act  of  X829.  In  1871  the  University  Tests  Act  abolished  sub- 
scriptions to  the  articles  of  the  Church  of  England,  all  declara- 
tions and  oaths  respecting  religious  belief,  and  all  compulsory 
attendance  at  public  wor^ip  in  the  universities  of  Oxford, 
Cambridge  and  Durham.  There  is  an  exception  confining  to 
persons' in  holy  orders  of  the  Church  of  England  degrees  in 
divinity  and  positions  restricted  to  persoiis  in  holy  orders,  such 
as  the  divinity  and  Hebrew  professorships. 

Scetiandj^h  reUgkMS  test  was  imposed  immediately  after  the 
.  Rdormatioa.  By  1 567,  c.  9,  no  one  was  to  be  appointed  to  a  public 
office  or  to  be  a  notary  who  did  not  profess  the  Reformed  religion. 
The  Scottish  Test  Act  was  1681,  c.  6,  rescinded  by  1690,  c.  7.  Re- 
ntmciatton  of  popery  was  to  be  made  by  persons  employed  in 
education  (1700,  c.  3).  A  motion  to  add.  after  the  18th  article  of 
union,  an  exemption  of  Scotsmen  from  the  sacramental  test  in  the 
United  Kingdom  was  negatived  by  the  Scottwh  parliament.  A 
similar  fate  awaited  a  proposal  that  while  a  sacramental  test  was  in 
force  in  England  all  persons  in  public  office  in  Scotland  shoulcf 
subscribe  their  adhe«on  to  the  Presbyterian  Church  government. 
By  1707,  c.  6,  all  pnrfessors.  principah,  regents,  masters  or  fttbecs 
boarine  ofiice  in  any  university,  oollcge  or  school  m  Scotland  were 
to  profess  and  subscribe  to  the  Conicsston  of  Faith.  AU  persons 
were  to  be  free  of  any  oath  or  test  contrary  to  or  inconsistent  with 
the  Protestant  religion  and  Ppesb^-terian  Church  government.  The 
veceptfon  of  the  oommunion  was  never  a  part  of  the  test  in  Scotland 
as  in  England  and  Ireland.  The  necessity  for  subscription  to  the 
Confe^ion  qjf  Faith  by  persons  holding  a  univcruty  office'  (other 
than  that  of  prindpal  or  professor  of  theology)  ^'as  removed  by 
16  &  17  Vict,  c.  89.  The  act  provided  that  in  place  of  subscription 
every  person  appointed  to  a  university  office  was  to  subscnbe  a 
.declaratkm  according  to  the  fomii  in  tbo  act,  promising  not  to  teach 
any  opinions  opposed  to  the  divine  authoriQ^  of  Scripture  or  to  the 
Confesaon  of  Faith,  and  to  do  nothing  to  the  prejudice  of  the 
Church  of  Scotland  or  its  doctrines  and  privileges.  All  tests  t^ere 
finally  abdbhed  by  an  act  of  1889  (53  &  53  Vict.  c.  55). 

Irnandi— An  oath  of  aHegiaace  «>«s  required  by  the  Irish  Act 
of  Supremacy  (2  Eliz.  c.  1).  The  English  Act  of  z  ^'ill.  &  M.  c.  a 
substituted  other  oaths  and  enforced  in  addition  from  peers, 
members  of  the  House  of  Commons,  bishops,  barristers,  attorneys 
and  others  a  declaration  against  transubstantiation,  invocation  of 
the  Virgin  Mary  and  the  sahits,  and  thfe  sacrifice  of  the  mass.  By 
the  Irish  Act  ol  3  Anne,  c  6.  every  person  admitted  to  any  office. 


666 


TESTAMENTS 


civil  or  milttaiy.  waa  to  ulce  and  aubacribe  the  oaths  of  allegiance, 
supremacy,  ana  abhiration,  to  subscribe  the  declaration  against 
cransubauntiatton.  oc.,  and  to  receive  the  Lord's  Supper  according 
to  the  uaauie  of  the  Church  of  Ireland.  Ei^lish  legtsktion  on  the 
subject  01  oaths  and  declarations  was  adoptied  in  Iceland  by 
Yelverton*s  Act,  21  &  22  Ceo.  HI. c  a8.  i  5  (In).  Theseproviaions 
were  all  repealed  by  the  Promissory  Oaths  Act  1871.  The  Roman 
Catholic  Etelief  Act  of  1^3  (33  Geo.  III.  c.  21.  Ir.)  excepted  Trinity 
College,  Dublin,  from  its  provisions,  and  t»su  existed  in  Dublin 
university  until  187^.  Tney  were  abolished  aa  far  as  re|nided 
certain  scientific  professorships  in  1867  by  30  Vict,  c  9,  and  were 
finally  abolished  for  the  whole  university  by  the  University  of 
Dubkn  Tests  Act  I873,  except  aa  to  profeasors  of  and  lecturers  in 
divinity. 

UntUd  5/a/ej.— By  art.  6  of  the  constitution,  "  no  religious  test 
shall  ever  be  required  as  a  qualification  to  any  office  or  public  trust 
under  the  United  States."  A  nmilar  provision  is  generally  included 
in  the  sute  oonstitutiona. 

TESTAMERTS  OF  1HB  THBBE  PATRIARCHS.  This  apo- 
cryphal work  of  the  Hebrew  Scriptures  was  first  published  by 
M.  R.  James  {The  Testament  of  Abraham^  the  Greek  Text  now 
first  edUed  with  an  Introduction  and  Notes,,  With  an  appendix 
containing  extracts  from  the  Arabic  Version  of  the  Testaments  of 
Abraham,  Isaac  and  Jacob,  by  Barnes,  Texts  and  Studies,  ii.  2: 
Cambridge).  The  Greek  testament  o£  Abraham  is  preserved 
in  two  recensions  from  six  and  three  MSS.  respectively.  This 
testament- is  also  edited  by  Vassiliev  in  his  Anecdote  Graeco^ 
Byzantina,  1893,  u  792-308  from  a  Vienna  MS.  already  used 
by  James.  According  to  James,  it  was  written  in  E^ypt  in 
the  ind  century  a.d.,  and  was  translated  subsequently  into 
Slavonic  (Tichonrawow,  Panyatnifci  otretschennoi  russkoi  Lite- 
raturi,  1863,  i.  79-90),  Rumanian  (Gaster,  Proceeding;!  of  the 
Society  of  Biblical  Archaeology,  1837,  ix.  195-226),  Ethiopic 
and  Arabic. 

This  testament  deals  witb  Abraham's  reluctance  to  die  and 
the  means  by  which  his  death  was  brought  abouL  As  regards 
its  origin  James  writes  {op.  cit.,  p.  55):  "The  Testament  was 
originally  put  together  in  the  second  century  by  a  Jewish 
Christian:  for  the  narrative  portions  he  employed  existing 
Jewish  legends,  and  for  the  apocalyptic,  he  drew  largely  on  his 
imagination."  He  holds  that  the  book  is  referred  to  by  Origen, 
Horn,  in  Luc.  xxxv.  With  the  exception  of  x.-xL  the  work  is 
really  a  legend  and  not  an  apocalypse. 

To  the  above  conduaions  SchOrer,  Gesch.  desjUd.  Votkes,  3rd 
ed.,  iii.  353,  takes  objection.  He  denies  the  reference  In  Origen, 
and  asserts  that  there  are  no  grounds  for  the  assumption  of  a 
partial  Jewish  origin.  But  the  present  writer  cannot  agree  with 
SchOrer  in  these  criticisms,  but  is  convinced  that  a  large  body 
of  Jewish  tradition  lies  behind  the  book.  Indeed,  Ko£ler 
(Jewish  Quarterly  Review,  1895,  v.  581-^06)  has  given  adequate 
grounds  for  regarding  this  apocxyph  as  in  the  main  an  inde- 
pendent work  of  Jewish  origin  subsequently  enlarged  by  a  few 
Christian  additions. 

An  English  translation  of  James's  texts  will  be  fouad  in  the 
Ante-Nieene  Christian  Library  (Clark,  1897).  pp.  185-201.  The 
testaments  of  Isaac  and  Jacob  are  in  part  stul  preserved  in  Arabic 
and  Ethiopic  (see  James,  op.  cik,  140-161).  (R.  H.  C.) 

TESTAMENTB    OP    THE    TWELVB    PATRIARCHS.       The 

Testaments  of  the  Twelve  Patriarchs  (see  Apocalyttec  Ltte- 
kature:  //.  Old  Testament,  are  an  important  constituent  of 
the  apocryphal  scriptures  connected  with  the  Old  Testa- 
ment, comprising  the  dying  commands  of  the  twelve  sons  of 
Jacob. 

They  "  were  written  in  Hebrew  in  the  later  years  of  John 
Hyrcanus — ^in  all  probability  after  his  final  victory  over  the 
Syrian  power  and  before  his  breach  with  the  Pharisees — in 
other  words,  between  109  and  106.  Their  author  was  a 
Pharisee  who  combined  loyalty  to  the  best  treditions  of  his 
party  with  the  most  unbounded  admiration  of  Hyrcanus.  The 
Maccabean  dynasty  had  now  reached  the  zenith  of  its  pros- 
perity, and  in  its  rdgning  representative,  who  alone  in  the 
history  of  Judaism  possessed  the  triple  offices  of  prophet, 
priest  and  king,  the  Pharisaic  party  had  come  to  recognize 
the  actual  Messiah.  To  this  John  Hyrcanus,  in  whom  bad 
culminated  all  the  glories  and  gifts  of  this  great  family,  our 


author  addxeasci  two  Mesrfanfc  hymns.  The  writer  already 
sees  the  Messianic  kingdom  esublishcd,  under  the  sway  of 
which  the  Gentiles  will  in  due  course  be  saved,  Beliar  overthrown, 
sin  disappear  from  the  earth,  and  the  righteous  dead  rise  to 
share  in  the  blessedness  of  the  living.  Alas  for  the  vanity  of 
man's  judgment  and  man's  prescience  I  Our  book  had  hardly 
been  published,  when  Hyrcanus,  owing  to  an  injury  done  him 
by  the  Pharisees,  broke  with  their  party,  and,  joining  the 
Saddttcees,  died  a  year  or  two  later.  His  successors  proved 
themselves  the  basest  of  men.  Their  infamy  is  painted  in  lurid 
colours  by  contemponuy  writers  of  the  xst  century  B.C.,  and  by 
a  strange  irony  the  work,  or,  rather,  fragments  of  the  work  of 
one  of  these  assailants  of  the  later  Maccabees,  has  achieved 
immortality  by  finding  a  covert  in  the  chief  manifesto  that  was 
issued  on  behalf  of  one  of  the  earlier  members  of  that  dynasty. 
This  second  writer  singles  out  three  of  the  Maccabean  priest 
kings  for  attack,  the  first  of  whom  he  charges  with  every 
abomination;  the  people  itself,  he  declares,  is  apostate,  and 
chastisement  will  follow  speedily^the  temple  will  bie  laid  waste, 
the  nation  carried  afresh  into  captivity,  whence,  on  their  re- 
penunce,  God  will  restore  them  again  to  their  own  land,  where 
they  shall  enjoy  the  blessedness  of  God's  presence  and  be  ruled 
by  a  Messiah  sprung  from  Judah.  When  we  contrast  the 
expectations  of  the  original  writer  and  the  actual  events  that 
foUowed,  it  would  seem  that  the  chief  value  of  bis  work  would 
consist  in  the  light  that  it  throws  on  this  obscure  and  temporary 
revolution  in  the  Messianic  expectations  of  Judaism  towards 
the  dose  of  the  and  century.  Bat  this  is  not  so.  The  main, 
the  overwhelming  value  of  the  book  lita  not  in  this  province, 
but  in  its  ethiod  teaching,  which  has  achieved  a  real  im- 
mortality by  influencing  the  thought  and  diction  of  the  writers 
of  Che  New  Testament,  and  even  those  of  our  Lord.  Tfaia 
ethical  teaching,  which  is  indefinitely  higher  and  purer  thas 
that  of  the  Old  TesUment,  ia  yet  iu  true  spiritual  child,  and 
helps  to  bridge  the  chasm  that  divides  the  ethics  of  the  Old  and 
NewTesUments."^ 

In  the  early  decades  of  the  Christian  era  the  text  was  current 
in  two  forms,  which  are  denoted  by  H*  and  H'  in  this  article 
and  in  the  edition  of  the  text  published  by  the  Oxford  Uni* 
versity  Press.  "  The  former  of  these  was  translated  not  later 
than  A.D.  50  into  Greek,  and  this  translation  was  used  by  the 
scholar  who  rendered  the  second  Hebrew  recension  into  Greek. 
The  first  Greek  translation  was  used  by  our  Lord,  by  St  Paul, 
and  other  New  Testament  writers.  In  the  second  and  following 
centuries  it  was  mterpolated  by  Christian  scribes,  and  final^ 
condemned  undiscriminatiogly  along  with  other  apoczyphs. 
For  several  centuries  it  was  wholly  lost  sight  of,  and  it  waa  not 
till  the  13th  century  that  it  was  rediscovered  through  the 
agency  of  Robert  Grossetcste,  bishop  of  Lincoln^  who  translated 
it  into  Latin,  under  the  .misconception  that  it  was  a  genuine 
work  of  the  twelve  sons  of  Jacob,  and  that  the  Christian  inter- 
polations were  a  genuine  product  of  Jewish  prophecy.  The 
advent  of  the  Reformation  brought  in  critical  methods,  and  the 
book  was  imjustly  disparaged  aa  a  mere  Christian  forgery  for 
nearly  four  centuries.  The  time  has  at  last  arrived  for  this 
book,  so  noble  in  its  ethical  side,  to  come  into  its  own."  * 

Versions  and  USS.'-The  two  recensions'  of  the  Hebrew  original. 
to  which  we  have  already  referred,  were  translated  into  Greek,  the 
former  being  attested  by  the  Greek  MSS.  cki  and  the  latter  by 
a  b  d  e  f  F.  which  groups  for  the  sake  of  bre\niy  we  designate  as 
a  arid  ft.  The  Oeek  version  was  in  turri  renderad  into  Armenian 
in  the  $th  or  6th  century.  The  rendering  waa  made,  except  in  a 
limited  number  of  passages,  from  ft.  Of  this  versioo  there  are  at 
least  eleven  MSS.  Icnown.  Here  again  two  types  of  text.  A*  and 
A^,  are  represented,  but  for  the  most  pan  the  differences  onnnated 
within  the  Armenian.  Finally  about  the  13th  century  the'Savonic 
Version  was  made  from  the  ft  form  of  the  Greek  version.  Hero 
— — ^— ^^  ■    ■  I  ■■       11      >  »^— .——.—— .^^— 

*  From  §  t  of  the  Introduction  to  R.  H.  Charles's  The  Testaments 
of  the  Tvaelte  Patnarchs,  translated  from  the  Editor's  Greek  Text 
(A.  &  C.  Black.  1908). 

•From  I  I  of  the  Introduction  to  R.  H.  Charles's  The  Greek 
Versions  of  the  Testament  of  the  XJI.  Patriarchs  (Oxford  UmveraHy 
Press.  iQoS). 

*  Some  01  the  evidence  for  this  conclusion  will  be  given  later* 
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reatofiably  <teacribe(i  a$  an  abbroviatioa  of  die  otaer. 
The  relations  of  the  above  authorities  are  too  complicated  to  be 
treated  of  here  ia  detail,  but  they  are  represented  on  the  subjoined 
diagram. 


H(*  Hsbfvw  Arctetyps) 


OfftMl  £aiif*Mfr.— 'Apart  from  Grabe,  tin  within  the  last  fifteen 
years  no  notable  scholar  has  advocated  a  Hebrew  originaL  Nitnch, 
Dillmana,  Ritschl  and  Sinker  are  convinced  that  the  book  was 
not  a  translation  but  was  written  originally  in  Greek.  To  Kohler 
and  Gaster  belongs  the  honour  of  re-opening  the  question  of  the 
Hebrew  original  of  the  Testaments.  Only  the  latter,  however, 
offered  any  unruistic  evidence.  In  his  article  *  on  the  question  he 
•ought  to  establish  a  Hebrew  original  of  all  the  Testaments  and  to 
prove  that  the  Hebrew  text  of  Naphtali  which  he  had  discovered 
was  the  original  testament,  and  that  the  Greek  Naphtali  was  a 
late  and  corrupt  reproduction  of  it  with  extensive  additions  from 
other  sources.  But  he  failed  in  establishin|;  either  thesis.  The 
subject  was  next  taken  in  hand  by  R.  H.  Charles,  who  in  a  pre- 
timmary  form  in  the  Bmcyclofkudia  Biblica  n.  241,  1899),  and  later, 
with  considerable  fullness,  in  kis  edition  01  the  Greek  text  of  the 
Testaments  (1908),  brought  to  light  a  number  of  facts  that  put  the 
.question  of  a  Hebrew  original  beyond  the  range  of  doubt.  We 
wilt  DOW  idace  a  few  of  the  grounds  before  the  reader. 

ifl)  Hmrtm  caautnuiioma  and  txpressUms  an  to  b«  found  in  every 
page.  Though  the  vocabuUkrp  i$  Creek  Ike  idiont  i$  fre^nenUyHebrau 
and  foretgn  lo  the  genius  of  the  Creek  laiuuage.  Thus  in  T.  Reub. 
vi.  II,  ip  al^  lC«XI{aro-')na  >a.  In  T.  Jud.  xx.  4,  li^  vrffin 
irt^jKf  ekren — an  utterly  unmeamng  phrase — becomes  intelligible 
oacctrovenioQ—W  sfo,  '*on  hirverv  heart.**  In  T.  Benj.  x.  11 
camc^yflra  hr'  IXsiSt  l^  iitol"'* ye  shall  dwell  securely  with  me**; 
for  here  It*  IXa-(it,  aa  several  umes  in  the  Septoagint,  ia  a  wrong 
rendering  of  neaV. 

(by  Dittofprapkic  renderings  in  the  Creek  of  the  same  Hthrew  ex- 
prtmum:  aiso  diUograpkic  expressions  in  the  Creek  implying  ditto- 
paphs  in  the  Hebretp.  See  Introduction  to  R.  H.  Charies  s  Text.  In. 

(c)  Paronomasiae  wkich  are  lost  in  the  Creek  can  be  restored  by 
retranstation  into  Hebrew.   There  are  over  a  dozen  of  such  instances. 

(dy  Many  passages  vkich  are  obscure  or  wholly  unintdligible  in 
Ike  CNtlk  beeome  Bear  on  retranstation  into  Hebrew.  Of  tM  larve 
body  of  such  passages  (see  op.  cit.  |  13)  we  will  give  only  one.  In 
T.  Jttd.  ix.  3,  we  nave  the  foUowmg  impossible  sentence,  where 
Esau  is  referred  tO'  fpA*  FMp6t  ir  6pct  Zutp,  jcat  «i>p«w6|M«of  l» 
'AMHpaii  Atj^w.  Here  a  fragment  of  the  Hebrew  original, 
whkh  has  happily  been  oreaerved,  reads  nVts.  ''  wounded,"  where 
the  Greek  baa  rtepie^mv,  which  ia  manifestly  a  cormption  of 
the  former* 

In  all  the  above  cases  there  is  no  divei^enoe  among  the  MSS. 
and  Versions.  Yet  the  restorations  are  so  many  and  so  obvious 
that  oiir  contention  might  be  taken  for  proven.  But  there  is 
stronger  evidence  still,  and  this  is  to  bt  found  where  the  MSS.  and 
Versiona  attest  dififereat  texts,  «  standing  generaUy  in  opposition 
to  B,  A  ("■Armenian  Version),  and  S  («^vonic  Version).  Ev 
means  of  this  evidence  we  are  able  to  prove  not  only  that  our  book 
is  from  a  Hebrew  original,  but  that  also  the  Hebrew  existed  in  two 
raoensioaa*  H«  and  HP,  wUch  are  the  parents-reapectivefy  of «  and  (I 
(see  diagfaro  above). 


M  and  $  are  not,  strfetfy  yalriag.  Crtek  recensions;  for  their 
chief  variations  go  back  to  diverse  forms  of  text  already  existing 
in  the  Hebrew  H*  and  HP.  For  the  considerable  body  ot  evidence 
supporting  this  conclusion  see  the  Introduction  to  R.  H.  Charles's 
Text,  1 12.  A  couple  of  the  many  passages  in  which  the  variations 
in  «  and  (I  are  due  to  variations  in  H«  and  HP  will  now  be  given. 
In  T.  Bcni.  xii.  3  «  reads  l«Pi«i4A|  Svny  <aX^  and  ^  AS^  &vi9«w«  . . . 
ir  Y^fNt  xaA^.  Here  boi^i^^v  And  dTtfcuv  may  be  taken  as  render- 
ings  of  the  same  Hebrew  word,  but  Sny  caX^~i3ia  mwa,  an  un- 
doubted corruption  of  nyo  mva  -"at  a  good  old  age."  The 
same  corruption  invaded  both  Hd>rew  recensions  in  T.  Zeb. 
X.  6:  T.  Dan.  viL  l;  T.  Ash.  viii.  i;  T.  Joa.  xx.  4,  whereas  in 
T.  Is*,  vii.  9  both  recensk>ns  we^  right.  In  the  late  Hebrew  text 
of  Naph.  L  I  the  correct  Hebrew  phrase  is  found.  Again  in  T. 
Ash.  vL  6  a  reads  da^kfoi  9M0  els  TmIv  eUmam  and  ^  A  S^ 
r«^«#u#itr«  eAfbr  ir  C»i>  Here  vapein^ct rw  m  oro\  a  corruption 
of  «u*aicl^^p«u  It  is  the  soul  of  the  righteous  that  is  here 
s^ken  of,  and  «  rightly  says  that  the  angel  of  peace  "  leads 
him  into  eternal  life.  *  The  rightness  of  H*  is  confirmed  by  T« 
Benj.  vL  I,  whkb  reada  6  7^^  Am^  riyt  d^M|i  tfn«  r^r  fvxi^ 


'"The  Hebrew  Text  of  one  of  the  Testaments  of  the  XII. 
Patriarchs  **  {Proceedings  of  the  Soc.  of  BiU.  Archaeology,  D«;ember 
It99.  JMMfy  I0H)- 


H«  and  HP.  however,  differed  mainly  from  each  othei*  in  words 
and  phrases,  as  we  infer  from  a  and  fi.  In  some  passages,  however, 
the  divergence  is  on^a  larger  scale,  as  in  T.  Lev.  u.  7-m.  Not- 
withstanding tboe  divergences,  however,  the  great  sinularities  be- 
tween a  and  ^  obUge  us  to  assume  that  the  translator  of  HP^  used 
the  Cxreek  version  of  H«,  or  vice  versa.  That  the  former  is  (h« 
more  likely  we  shall  see  presently.  To  the  above  we  have  a  good 
parallel  in  the  Book  of  Daniel;  tor  the  variations  of  its  two  chief 
Greek  Versions — that  of  the  Septuagint  and  of  Theodotioo — go 
back  to  variations  in  the  Semitic 

Date  of  the  Orifinat  Hebrew. — "  The  date  of  the  groundwork  <4 
the  Testaments  is  not  difficult  to  determine.  Thus  Reuben  (T* 
Reub.  vL  lO-ii)  admonishes  his  sons:  Upbs  rbr  A«U  kritovr^  In 
raT«tM^cc  (opSios  iiUiv  Imi  ii^qoiPlt  drXmrUr  U  rod  orhiwnt  aArojI.  .  . 
trK  ir  aAr^  i^O^aro  %6pta$  (hiriXdntr  ip^mor  wrrit  reO  X«ev.  ^lere 
a  high-pnest  who  is  also  a  Idnf^  is  referred  ta  Such  a  combination 
of  omces  naturally  makes  us  think  of  the  Maccabean  priest-kinga  ol 
the  3nd  century  B.C.  The  poesibiUty  of  doubting  this  reference  ia 
excluded  by  the  words  that  immediatdy  follow  >— «ai  «-pevcfa^«r« 
ri  oeipum,  abrov  Srt  bwip  bfiOr  iwoBarurai  ir  wokifioit  bparols  ««4 
AopArott  col  ir  biuM  Irri  0»r*Mt  mUmae.  A  similar  statement  ia 
made  in  T.  Sim.  v.  5.  Thus  the  high-pciett  is  not  only  a  high-priest 
and  civil  ruler,  but  uso  a  warrior.  That  the  Maccabean  hign-|>ric8t8 
are  here  designed  cannot  be  reasonably  doubted.  But  the  identifica- 
tion becomes  undeniable,  as  further  characteristics  of  this  priestly 
dynasty  come  to  light*  It  was  to  be  a  new  priesthood  and  to  be 
called  by  a  new  name  (T.  Lev.  viii.  14  Upirtlar  rktm  .  •  .  fcopa 
Ktr6r\.  Now  the  Maccabean  high-priests  were  the  first  to  assuma 
the  title  'priests  of  the  Most  High  God  '— ^he  title  anciently 
borne  by  Melchizedek.  But  the  praises  accorded  in  this  book 
could  not  apply  to  all  the  Maccabean  priest-kings  of  the  nation. 
Aa  it  was  written  by  a  Pharisee,  it  coulo  not  have  been  composed 
after  the  breach  arose  between  John  Hyrcanus  and  the  Phariseea 
towards  the  close  of  the  and  century  B.C.  Thus  the  period  of 
composition  lies  between  I53t  when  Jonathan  the  Maccabee  assumed 
the  high-priesthood,  and  the  srear  of  the  breach  of  John  Hyreantis 
with  the  Pharisees;  some  time,  therefore,  between  153  and  107.  But 
the  date  can  be  determined  between  closer  limits.  To  one  member 
of  the  Maccabean  dynasty  are  the  prophetic  gifts  assigned  in  our 
text  (T.  Lev.  viiL  IS)  in  conjunction  with  the  functions  ot  kingship 
and  priesthood.  Now,  In  all  Jewish  history  the  triple  bfficea  were 
ascribed  to  only  one  individual,  John  Hyrcanus.  rience  we  con- 
clude that  the  Testaments  were  written  between  \xj  and  107."  But 
the  limits  of  the  date  of  composition  be  fixed  still  more  definitely. 
For  the  text  refers  most  probably  to  the  destruction  of  Samaria, 
T.  Lev.  vi.  1 1.  In  that  caae  the  Testamenta  were  written  between 
109  and  107  B.C. 

uate  of  the  Creek  Version. — The  «  Version  seemb  to  have  been 
translated  first,  indeed  before  a.d.  50;  for  it  is  twice  quoted  by 
St  Paul.  The  first  passage  is  in  Rom.  i.  33  c4  pbror  eJrrA.  eouwctr 
AXX&  soZ  fftawlMoGair  toSI  rphareneat  which  ia  taken  almost 
verbally  from  T.  Ash.  vi.  a,  ^«  ot  <<sp6iw»m  bweOe  XmMrcrrmt 
(rd.  iifttLprArovoi)  iri  tal  Tpiooovei  rb  icoMir  »al  evrtvbonSn  nit 
rpiumvjtif.  Since  bg,  A  omit  the  words  Srt  •  .  .  rpi^voiwir,  we 
conclude  that,  though  it  is  now  found  in  a,  adef  S^,  it  was 
originally  waatina  in  fi  and  probably  also  in  Hp.  For  as  we  have 
already  seen  ^see  diagram  above)  ocjT  wiere  early  influenced  by  a,  and 
d  is  conflate  in  character.  Hence  in  reality  the  passage  waa  pro* 
served  only  by  «  originally. 

The  second  passage  is  the  -well-known  one  in  t  Thess.  fi.  16, 
Ma7V  M  Ir'  ubr^  4  ^4  (  +ro9  P«n)  bCFG  «(,  Vulg.  go)  r(«  riXon 
which  is  borrowed  from  T.  Lev.  vi.  lUHeneerbi  (-fir'^)  mbrrit 
4  6py^  Tov  $toif  ds  rHKat. 

Here  fi  reads  Kvplor  for  ro8  $mi.  The  twl  is  omitted  by  a 
through  a  simple  scribal  error. 

On  the  ground  of  the  above  quotations  we  assume,  therefore, 
that  a  was  used  hy  St  Paul,  and  that  H«  waa  therefore  translated 
into  Grsek  at  latest  before  A.D.  $X 
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who  are  of  matufe  age.  The  deacons  hart  fanctiODS  kk  the 
£ucfaarist  and  about  th,e  altar  which  point  to  an  early  date; 
they  have  also  much  administrative  work  of  an  important  kind, 
and  e^>ecial  provisions  are  made  for  the  care  of  the  tick  and  the 
dead,  and  the  buxial  of  those  who  perish  by  shipwreck.  One 
of  the  dcaoons  Is  to  be  chosen  as  **  chief  deacon  '*  {pretodiaeonut, 
L  i9f  if.  I  34),  and  is  charged  with  the  care  of  pilgrims.  There 
are  no  doorkeepers  or  singers,  who  begin  to  appear  eire,  A.0. 34a 
The  honour  given  to  confessors  is  very  coobihcuoub,  and  points 
back  to  an  early  date.  But  lemarkable  above  allls  the  position 
given  to  women.  We  have  **  widows  haying  precedence  "  or 
pccsbyteresseSf  three  in  number,  deaconesses,  virgins^  and 
widows  who  are  in  receipt  of  the  akns  of  the  Church;  and  the 
fixBt^amcd  occupy  a  place  of  very  great  dignity,  which  is  almost 
unequalled  elsewhere  (excepthig  in  the  earlier  fona  of  the 
apocryphal  and  Montanistic  A€is  stid  Uarlyriom  »/  MaSlkeWt 
where  the  relatfon  of  the  Tp&rfiOn  and  deacooesa  corresponds 
with  that  of  the  T«skunent)t  and  which  was  formally  condemned 
by  the  G>uadi  of  Laodicea  in  Phrygia. 

What  conclusion  is  to  be  dnwn,  then,  as  to  the  age  and 
cfaamcter  of  the  Testannntt  Mgr  Rahmanrs  view,  that  it  Is 
a  work  of  the  and  century,  is  univenaUy  discredit^;  nor  has 
Funk's  contention  found  aooqitance,  that  it  and  the  Canons 
of  Hippolytus  are  alike  derived  ultimately  from  the  eighth 
book  of  the  Apostolic  Corutiluiums*  Some  scholars  think  that 
the  ^iiocalypse  at  the  beginning  is  pre-Kioene  (a.d.  a50>335), 
and  that  it  originates  from  Aaa  Minor,  probably  from  Mon- 
tanistic circles.  Hamack  formerly  contended  that  this  was  an 
independent  work,  upon  which  the  Church  Order  had  been 
grafted,  and  that  as  a  whole  it  dated  from  dfc.  mj>,  400.  But 
the  unity  of  thought  and  atmosphere  is  such  as  to  show  that  the 
work  is  one  whole  (subject  no  doubt  to  a  certain  amount  of 
redaction  and  interpolation),  and  that  the  apocalyptic  part  was 
composed  as  an  introduction  to  the  rest.  As  to  the  central 
portion  (i.  xp-iL  24)  it  is  a  Chuoch  Order  of  the  same  kind  as  the 
Canons  of  HippolyluS  (c  220)  and  the  Egyptian  (e.  310)  and 
Ethiopkr  (c.  335)  Church  Orders,  standing  nearer  to  the  two 
latter  than  to  the  former,  and  especially  to  the  Verona  Latin 
Fragments,  part  iii.  <«.  340),  published  in  iqoo  by  Dr  Hauler. 
The  precise  relation  in  wiiich  these  documents  stand  to  one 
another  still  remains  in  a  measure  doubtful,  but  it  seems  pio> 
bable  that  they  are  based  upon  a  lost  Church  Order,  to  which 
the  Canons  of  Hippolytus  stands  nearest.  [The  Greek  original 
of  the  Ttsfamentum  would  seem  to  date  from  the  middle  of 
the  4th  century,  not  long  after  35a  This  is  the  view  of  T. 
2^n  and  Dom  Morin  and  also  of  Profs.  Cooper  and  Maclean. 
It  is  possible  that  about  400  a  later  editor  added  a  few 
paragraphs.] 

Such  redactk>n  was  indeed  inevitable  in  the  case  of  a  work 
which  has  had  a  living  history  as  part  of  a  codex  of  Church  law. 
It  may  be  discerned  in  the  interpolations  in  the  prayers;  possibly 
in  the  reference  to  the  chief  deacon,  for  elsewhere  no  single 
deacon  is  distinguished  by  namo  until  the  ck>se  of  the  4th 
centuiy;  in  the  reference  to  the  Epiphany,  which  is  first  heard 
of  elsewhere  at  the  beginning  of  the  4th  century*  The  sugges- 
tion has  been  hazarded  that  this  revision  was  due  to  the  school 
of  Apollinaris  of  Laodicea  (died  £i>£;A.a  390). 

AoTaoRi-nES.— Ign.  Ephr.  Rahmani.  TesUniuntum  Dommi  nostri 
Juu  Ckrisli  (Moffuntiae,  1^):  E.  Hauler,  DidasaUiae  Aposto- 
lorum  Fragmenta  U^onensia  Latina  (Lipsiae,  looo);  A.  Hamack 
in  Sitzungsberichte  der  X.  Pretus.  Akad.  der  Wtssensckaften,  xlix. 
(Berlin,  1899);  Bishop  J.  Wordsworth  in  Church  Qwnrterly  Review 
(London.  April  1900) ;  and  Renu  mternalionale  dt  thioione  (Bera, 
July  1900};  R.  B.  Rackham  in  Indian  Church  Quarterly  Review 
{Calcutta,  January  and  April  1901):  F.  X.  Funk,  Das  Testament 
des  Herrn  und  ate  venoandten  Schriften  (Mainz,  I90i);-James 
Cooper  and  A.  J.  Maclean,  The  Testament  of  Our  Lord,  an  EingKsh 
translation,  with  introduction  and  notes  (Edinburgh,  1902).  Cf.  also 
A.  J.  Maclean,  Recent  Discoveries  illustrating  ESrH  Christian  Life 
and  Worship  (London,  1904):  (W.  E.  Co.) 

TESTAKUR,  Latin  for  "  we  testify  "  or  "  certify  "  (terfan). 
The  name  given  in  English  universities  to  s  certificate  given  to  a 
student  signifying  that  he  has  passed  an  ezaminatbn,  so  called 
from  the  word  with  which  the  certificate  begins. 


(Ff.  MAre,  head-covermg,  ftom  Mfo),  anything 
placed  horisontally  over  the  head,  as  the  sound-board  of  a  pulpit, 
the  flat  boards  over  an  old-fashioned  bed,  &c. 

TBTANUS  (from  Gr.  rcCvw,  I  stretdi,  on  account  of  the 
tensbn  of  the  fibres  of  the  affected  musdes),  or  Lockjaw,  a 
disease  caused  by  the  bacilli  Tetani  (see  Pakasitic  Diseases). 
The  home  of  these  badlli  is  the  earth,  and  so  it  comes  about 
that  if  a  man  is  thrown  off  his  bicycle  and  grazes  his  ungloved 
hand  upon  the  road,  or  running  without  shoes  cuts  his  foot, 
there  is  a  considerable  chance  of  the  badlli  entering  the  wotmd 
and  giving  him  lockjaw.  It  is  populariy  thought  that  wotmds 
in  the  region  of  the  thumb  are  most  often  followed  by  the 
disease,  but  this  is  not  a  fact.  Wounds  about  the  thumb  are  of 
common  occurrence,  but  they  are  not,  in  proportion,  more  often 
the  starting  point  of  tetanus. 

Acute  tmumatic  tetanus  Is  very  deadly,  and  up  to  the 
present  tune  nothing  has  been  discovered  to  check  or  -guide 
its  almost  tMrtainly  fatal  course;  It  often  picks  out  the  young 
and  vigorous  as  its  victims-^-the  athlete,  for  instance,  who  meets 
with  some  mishap  in  the  fidd  or  on  the  road,  the  gardener  who 
pricks  his  hand,  ,the  swimmer  who  cuts  his  foot,  the  wounded 
soldier  on  the  field  of  battle.  The  violent  muscular  contractions 
are  distressingly  painful;  and  the  brain  remaining  perfectly 
dear  throughout,  the  unhappy  individual  feels  that  the  vice- 
like gripping  of  his  musdes  is  steadily  exhaustbg  him  and 
bringing  him  down.  The  spasms  of  tetanus  differ  from  those 
caused  by  the  administration  of  strychnine  in  that  the  musdes 
are  all  the  time  hard  from  rigid  contraction,  the  acute  spasmodic 
attacks  being  si^radded,  as  it  were.  In  poisoning  by  strychnine 
the  musdes  are  quite  rdaxed  between  the  qsasmodic  attacks. 

Tetanus  may  follow  a  mere  prick  or  scratch  or  a  severe 
surgical  operation.  It  not  sddom  complicates  bums,  gunshot 
wounds  and  injuries  caused  by  the  imtimdy  explosion  of  fire- 
works. It  may  be  met  with  in  the  woman  in  child-bed  or  in 
the  newly-born  infant.  But  wherevec  it  occars  it  is  due  to 
the  one  cause — ^to  the  reception  into  some  wounded  surface  of 
the  spedfic  germs. 

in  hot  countries  tetanus  is  more  common  and  more  acute 
than  it  is  in  temperate  dimes,  and  a  case  has  been  recorded  in 
which  a  man  in  the  West  Indies  cut  his  hand  on  a  broken  plate 
at  dinner  and  was  dead  of  tetanus  before  the  day  was  out. 
It  is  easy  to  see  that  the  gerpis  are  more  likdy  to  undergor 
virulent  cultivation  in  wann  earth  than  in  cold.  It  was 
formerly  the  custom  to  speak  of  idiopathic  tetanus— that  is  to 
say,  of  the  disease  occurring  without  any  wound  having  been 
received.  But  modem  teaching  is  to  the  effect  that  there 
must  have  been  some  wound,  however  slight,  by  which  the 
germs  found  entrance.  Rheumatic  tetanus  is  as  unreal  a 
disease  as  that  just  mentioned.  The  germs  themselves  do  not 
wander  from  the  wound  to  multiply  in  the  blood  as  in  infecting 
diseases,  but  rem^ming  at  the  wound  elaborate  a  terribly 
poisonous  substance  (a  toxin)  which  makes  its  way  along  the 
nerve-trunks  to  the  spinal  cord.  Even  prompt  amputation, 
however,  is  likdy  to  prove  ineffectual  as  regards  cure,  for  the 
germs  in  the  wound  have  in  this  growth  set  free  so  virulent  a 
poison  (toxin)  that  the  nerves  of  the  voluntary  musdes  all  over 
the  body  are  hopelessly  under  its  influence. 

The  first  symptom  of  the  disease  is  discomfort  !n  the  back 
of  the  neck;  the  man  waking  up  in  the  morning,  for  instance, 
complains  of  "  stiff  neck  "  and  of  obscure  painS)  and  wonders 
if  he  has  been  lying  in  a  draught.  Then  the  muscles  of  the  jaw 
and  of  the  face  become  affected,  there  being  a  difficulty  in 
opening  the  mouth,  and  the  comers  of  the  mouth  are  drawn 
downwards  and  backwards,  and  fixed  in  that  position  {risus 
sardonicus).  The  j2iw  is  so  firmly  set  that  it  is  impossible  to 
pass  anything  between  the  teeth.  AH  food,  therefore,  has  to 
be  fluid,  and  being  poured  into  the  pouch  of  the  cheek,  finds  its 
way  into  the  mouth  by  the  serviceable  gap  which  exists  behind 
the  wisdom-teeth.  Soon,  however,  a  difficulty  m  swallowing 
comes  on  because  of  the  musdes  of  the  throat  being  involved. 
The  musdes  of  the  abdomen  becoming  contracted  are  rigidly 
fixed,  and  on  layhig  the  hand  upon  the  front  of  the  abdomen 
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thej  fed  as  "  hard  as  a  board."  The  muacks  of  the  linbs  are 
also  attacked  with  fearful  cramps,  and,  last  of  all,  the  muscles 
of  the  chest  are  involved.  Though  all  these  mxisdes  are  in  a 
continuous  state  of  contraction,  spasmodic  contractions',  as 
already  remarked,  oome  on  in  addition,  and  occasionally  with 
such  (^stressing  energy  that  the  patient  is  doubled  up  forwards, 
backwards,  or  sidewa^,  and,  may  be,  some  of  the  muscles  tear 
across.  The  patient  is  bathed  in  perspiration,  and  sinks  worn 
out  and  exhausted,  or,  perchance,  slowly  suffocated  by  the 
locking  of  the  muscles  of  respiration. 

As  regards  the  prospect  of  recovery  in  tetanus  it  may  be 
said  that  when  the  symptoms  break  out  acutely  within  a  week 
of  the  reception  of  an  injury  the  prospect  of  recovery  is  ex- 
tremely remote.  If  they  occur  within  ten  days  the  prospects 
are  bad.  But  if  there  is  an  interval  of  three  weeks  or  a  fortnight 
before  theur  occurrence  the  case  may  be  regarded  more  hope- 
fully. 

In  the  treatment  of  tetanus  the  first  thine  to  do  is  to  try  to 
make  the  wound  by  which  infection  has  takso  place  surgically 
dean,  for  though  a  wound  free  from  the  germs  of  suppuration 
may  be  the  incubating  place  of  the  bacilli  of  tetanus,  stiu  in  most 
cases  there  is  also  an  invasion  of  septic  germs,  and  the  double 
infection  makes  the  action  of  the  tetanic  poison  the  more  virulent. 
If  the  local  conditions  are  such  that  it  is  impossible  to  cleanse  the 
wound,  the  free  use  of  the  knife  or  of  the'  cautery  or  of  pure  car- 
bolic acid  may  be  resorted  to,  or  an  amputation  may  be  performed. 
But  even  the  early  amputation  of  the  mfectcd  part  may  not  avail 
for  the  reason  that  the  germs  in  the  wound  have  already  set  free 
a  lethal  dose  of  their  toxin. 

The  wound  having  been  cleansed  the  further  treatment  of  the 
disease  demands  absolute  quiet  in  a  darkened  room.  There  must 
be  no  slamnrittg  of  the  door,  shaking  of  the  bed,  or  the  sudden 
bringing  in  of  a  light,  for  anv  act  rach  as  this  might  cause  the 
outMeak  of  a  violent  spasm.  Morphia  may  be  given  by  the  hypo- 
dermic syringe,  and  if  the  spasms  are  causing  great  distress  chloro- 
form may  be  administered;  indeed,  in  certain  severe  cases  it  may 
be  necessary  to  keep  the  patient  almost  continuously  under  its 
influence.  If  there  is  difficulty  in  swallowing  fluid,  rectal  feeding 
must  be  resorted  to.  Though  at  present  one  is  unable  to  apeak 
enthusiastically  or  with  confidence  about  the  antitoxin  treatment 
of  lockjaw,  still  it  is  a  method  which  should  certainly  be  given 
trial — and  that  early.  The  tetano-antitoxin  is  prepared  from  the 
blood  of  animals  wtdch  haw  been  rendered  immune  to  repeated 
injections  of  the  pdson  elaborated  by  the  cultivation  of  the  tetanus 
bacilli.  The  bacflli  themselves  are  not  injected,  the  injections  being 
rendered  sterile.  By  passing  the  sterile  injections  into  one  of  the 
fewer  animals  the  blood  of^that  animal  prepares  an  antidote  to 
them  known  ai  an  antitoxin. 

The  antitoxin  may  be  injected  into  the  nerve  trunks  or  into 
the  sheath  of  the  spinal  cord  or  of  the  brain.  But  inasmuch  as 
the  nerves  and  the  nerve-cells  are  under  the  influence  of  the  toxin 
before  the  antitoxin  is  administered — as  evidenced  by  the  occur- 
rence of  the  symptoms — the  injection-traataent  has  but  a  poor 
dianoe  of  producing  a  good  effect.  (E.  O.*) 

TETRADTMITB,  a  mineral  oonsbtlng -of  bismuth  telluride 
and  sulphide, ' BisTciS,  also  known  as  "telluric  bismuth." 
Sometimes  sulphiu*  is  absent  and  .the  formula  is  then  BiiTcs; 
traces  of  sdcnium  are  usually  present.  Crystals  are  rhom- 
bohedral,  but  arc  rarely  distinctly  developed;  they  are  twinned 
together  in  groups  of  four;  hence  the  name  of  the  mineral, 
from  the  Greek,  rtrpaSviiOs,  fourfold.  There  is  a  perfect 
deavage  paralld  to  the  basal  plane,  and  the  pnineral  usually 
occurs  in  foliated  masses  of  irregular  outline.  The  colour  is 
sted-grey,  and  the  lustre  metallic  and  brilliant.  The  mineral 
is  very  soft  (H»i})  and  marks  paper;  the  specific  gravity 
Is  7*4  to  7-6.  It  was  first  found,  in  1815,  at  Tdcmarken  in 
Norway;  crystals  are  from  Schubkau  near  Schemnitz  in 
Hungary.  It  often  occurs  in  quartz  associated  with  native 
gold.  Other  species  very  similar  to  tctradymite,  but  with 
different  formulae,  are:  josciUf  from  San  JosI  near  Marianna 
in  Brazil;  grUnlingiie  (Bi4SaTe),  from  Caldbeck  Fells  in  Cumbcr- 
land;  and  rochrlUe,  from  Hungary.  (L.  J.  S.) 

TETRAGRAMHATOH  (rerropa,  four;  yfi&nna,  letter),  a  Greek 
compound,  found  in  Philo  and  Josephus,  which  designates  the 
divine  name  composed  of  the  four  Hebrew  letters  J  H  V  H 
(nvr).  The  derivation  and  pronunciation  of  the  Tctra- 
grammaton  is  still  doubtful.  The  form  "Jehovah'*  (q.v.) 
used  in  some  of  the  English  Versions  is  an  error  which  arose 


in  the  i6ih  century.  It  is  now  gcwrally  unimed  that  the  wold 
is  the  causative  form  (Jiipk'U)  and  should  be  pronoimced  Yahveh 
or  Yahweh  (accent  on  second  syllabk).  The  Jews  quite  early 
ceased  to  pronounce  the  Tetragrammaton,  substituting  (as 
the  Books  of  Chronicles  and  the  LXX  tianslaUon  already 
indicate)  the  word  Lord  {'Adonmi),  The  priests  condinied  to 
use  the  name  in  the  Benediction  of  the  People  (Numbers  vi. 
32-37),  and  on  the  Day  of  Atonement  the  Hi|^  Fricst  pro* 
nounced  it  (Leviticus  xvi.  30)  amidst  the  prostrations  of  the 
assembled  multitude.  It  is  recorded  in  the  Talmud  that  Rabbis 
communioated  the  true  pronunciation  to  their  disdi^  once 
in  seven  years  {Qidduskm,  71a)*  The  Jews  called  the  Tetra- 
grammaton by  a  Hebrew  dcBoaansLtJoik^  SMtm  Hawtmephorask 
(c^T^  oflp),  i,e,  the  distinctive  excellent  name.  It  was  con^ 
sidered  an  act  of  blasphemy  for  a  layman  to  pronounce  the 
Tetngrammaloa.  Thk  avoidance  of  the  origiiiai  name  was 
due  on  the  one  hand  to  reverence  and  on  the  other  to  fear  lest 
the  nante  be  desecrated  by  heathens.  Partly  in  consequence 
of  this  mystery  and  partly  in  accord  with  wide^read  super- 
stitions, the  Tetragramoaaton  figures  in  magical  fomsttlae  from 
the  time  of  the  Gnostics*  and  on  amulets.  Many  a  medieval 
mirade-worker  was  supposed  lo  derive  his  competence  from 
his  knowledge-of  the  secret  of  the  Name. 

TETRAHEDRITE,  a  tnfneral  oonsasting  typkally  of  copper 
sulph-antimonite,  CuaSbSi,  but  often  of  complex  composition. 
The  copper  is  usually  isomorphoualy  replaced  by  variable 
amounts  of  silver,  iron,  zinc,  mercury,  lead  or  cobalt,  and  the 
antimony  by  arsenic  or  bismuth.  In  general,  the  formula  is 
R'«X2S«+jcR'«XiSf,  where  R'-Cu,  Ag;  X«Sb,  As,  Bi; 
R' «»  Fe,  Zn,  and  s  is  a  small  fraction,  often  /q  <v  }.  Numerous 
special  names  have  been  applied  to  varieties  differing  in  dicmicd 
composition;  the  arsenic  compound,  Cu«AsSt,  is  known  as 
tennantite  (after  Smiihson  Tennant).  The  old  German  name 
Fatten  includes  both  tetrahedrite  and  tennantite,  and  so  does 
the  term  "grey  copper  ore"  of  minera.  Tctrahcdrite  is  an 
important  ore  of  copper,  the  formula  CuaSbSe,  comsponding^th 
57-5  per  cent,  of  this  metal;  it  is  also  brgdy  worked  as  an  ore 
of  silver,  of  which  dement  it  sometimes  contains  as  much  as 
30  per  cent.  WeU-devetoped  crystals  are  of  frequent  occur- 
rence; they  belong  to  the  tetrahedral  dass  of  the  cubic  system, 
and  thdr  tetrahedral  form  is  a  very  characteristic  feature  of  the 
mineral,  which  lor  this  reason  was  named  tetrahcdiite.    Fig.  1 
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Crystals  of  Tetrahedritc. 


shows  a  combination  of  a  tetrahedron  and  a  triakis- tetrahedron 
(an},  ftnd  fig.  a  a  tetrahedron  with  the  rhombic  dodecahedron. 
Interpenetrating  twinned  crystals  sometimes  occur.  The 
colour  is  steel-grey  to  iron-black,  and  the  lustre  netalttc  and 
brilliant.  The  streak  is  usually  black;  somdrmes,  however, 
it  is  dark  cherry-red,  and  very  thin  splinters  of  the  mineral 
then  transmit  a  small  amount  of  blood-red  L'ght.  The  hardness 
is  4},  and  the  specific  gravity  varies  with  the  composition  from 
4*4  to  5-1.  There  is  no  cleavage,  and  the  fracture  is  conchoidal. 
The  material  is  often  very  Impure  owing  to  Intimate  inter- 
Tokf/tmt  with  chalcopyrite. 

Tetrabedrite  occurs  in  metalliferous  vdns  associated  with  chaV> 
copyrite,  pyrites,  blende,  galena,  &c.  Fine  groups  of  crystals, 
coated  on  their  surface  with  brassv  or  brilliantly  tarnished  chal- 
copyrite, were  formerly  found  at  Herodsfoot  mine,  near  Liskcard 
in  Cornwall.  Good  crvstals  are  also  met  with  at  Kapnik-Banya 
in  Hungary,  in  the  Harz,  Peru,  and  other  places.  Tennantite 
occurs  as  small  crystals  of  cubic  or  dodecahedral  habit  in  oiaoy 
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CqniUi  copper  jninai^  tiparfally  in tho  ndghbouilKMKi  of  Rednitk: 
it  is  aUo  found  as  small,  brilliant  crystals  veiy  rich  iit  faces  in  the 
white  crystalline  dolomite  of  the  Binnenthal  m  the  Valais,  Swttcer- 
land,  and  under  the  name  binnite  was  tong  conddered  as  a  distinct 

(L.J.S.) 


TETRAHEDRON  (Gr.  rirpor,  four,  tSpa,  £ace  or  base),  in 
geometry,  a  solid  bounded  by  iour  triangular  faces.  It  coosO' 
quently  has  four  vertices  and  six  edges.  II  the  faces  be  all 
squal  equilateral  triangles  the  solid  is  termed  the  "  rcfuJar  " 
tetrahedron.  This  is  one  of  the  Platonic  solids,  and  is  treated 
in  the  article  FoLyjiEOtON,  as  is  also  the  derived  Archimedean 
solid  named  the  "  truncated  tetxahcdron  '*;  in  addition,  the 
regular  tetrahedron  has  important  cryatallogrsphic  relations, 
being  the  hemihedial  form  of  the  regular  octahedron  and  conse- 
quently  a  form  of  the  cubic  system.  The  bispheaoids  (the 
heraihcdral  forms  of  tbe  tetragonal  and  rhombic  bipyramids), 
and  the  trigonal  pyramid  of  the  hexagonal  system,  are  examples 
of  non-regular  tetrahedca  (see  CaySTALLOCRAPHy).  ''Tetra* 
hedral  co-ordinates  "  are  a  system  of  quadripbnar  co-ordinates, 
the  fundamental  planes  beii^  the  fa^es  of  a  tetrahedron,  iuid 
the  a>-ordinates  the  perpendicular  distances  of  the  point  from 
the  faces,  a  positive  sign  being  given  if  the  paint  be  between 
the  face  and  the  oppoeile  vertex,  and  a  negative  aign  if  not. 
If  («,  w,  a.-,  /)  be  the  coordinates  of  any  pcunt,  then  the  relation 
a+o+v-f-/-R,  where  R  is  a  constant,  invariably  holds.  This 
system  is  of  much  service  in  following  out  mathematical, 
physical  and  chemical  problems  in  which  it  is  necessary  to 
r^rcsent  four  variables^ 

Related  to  the  tetrahedron  are  'two  spheres  which  have 
received  much  altentioo.  •  The  V  twelve-point  sphere/*  dis- 
covered hy  P.  M.  £.  Prouhet  (iStJ^iSd?)  in  1863,  is  somewhat 
analogous  to  the  nine-point  circle  of  a  triangle.  If  the  per* 
pendlculars  from  the  vertices  to  the  opposite  faces  of  a 
tetrahedron  be  concurrent,  then  a  sphere  passes  through  the 
four  feet  of  the  perpendiculars^  and  consequently  through 
the  centre  of  gravity  of  each  of  the  four  faces,  and  through  the 
mid  •points  of  the  segments  of  the  perpendiculars  between  the 
vertices  and  their  common  point  of  intersection.  This  theorem 
has  been  generalized  for  any  tetrahedron;  a  sphere  can  be 
drawn  through  tbe  four  feet  of  the  perpendiculars,  and  conse- 
quently through  the  mid-points  of  the  lines  from  the  vertices 
to  the  centre  of  the  hypcrboloid  having  these  perpendiculars 
u  generators,  and  through  the  orth6gonal  projections  of  these 
points  on  the  opposite  faces. 

TETRARCH  (rerp&px^s),.  the  ruler  of  a  tetrsrchy,  that  is, 
in  the  original  sense  of  the  word,  of  one  quarter  of  a  region. 
Such  were  the  tetrarchies  of  Thessaly  as  reconstructed  by 
Philip  of  Briacedon  and  of  Gahitia  before  its  conquest  by  the 
Romans  (169  B.C.).  In  later  times  the  title  of  tetrarch  is  fanuliar 
from  the  New  Testament  as  borne  by  certain  princes  of  the 
petty  dynasties  which  the  Romans  allowed  to  exercise  a  de- 
pendent sovereignty  within  the  province  of  Syria.  In  this 
application  it  has  lost  its  original  precise  sense,  and  means  only 
the  ruler  of  part  of  a  divided  kingdom,  or  of  a  district  loo  un- 
important to  justify  a  higher  title.  After  the  death  of  Herod 
the  Great  (4  B.C.)  his  realm  was  shared  among  his  three  sons: 
the  chief  part,  including  Judaea,  Samaria  and  Idumaca,  fell 
to  Archelaus  (Matt.  ii.  23),  with  the  title  of  ethnarch  (Joscphus, 
Anliq.^  xvii.  11,  4);  Philip  received  the  north-east  of  the  realm 
and  was  called  tetrarch;  and  Galilee  was  given  to  Herod 
Antipas,  who  bore  the  same  title  (Luke  ill.  i).  These  three 
sovereignties  were  reunited  under  Herod  Agrippa  from  a.d.  41 
to  44.  In  the  same  passage  of  Luke  mention  is  made  of  Ly- 
sanias,  tetrarch  of  Abilene  near  Damascus,  in  the  valley  of  the 
Barada. 

TETRASTOON  (Gr.  rkrpa-,  four,  and  oroA,  a  portico),  the 
term  in  architecture  given  to  a  rectangular  court  round  which 
(»  all  four  sides  is  carried  a  covered  portico  or  colonnade;  the 
same  as  peristyle  iq.v.). 

TETRA8TYLB  (Gr.  T^rpa-,  four,  and  ffivkoi,  a  column),  the 
term  in  architecture  given  to  a  portico  of  four  columns  which 
foms  lb*  main  front  oi  a  temple  (9.a,). 


tVnunm,  in  oifuic  chemistiy,  a  graup  of  ooiqpouiids 
oontaliniag  tbe  ling  system 
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onty  deri^tivct  of  the  first  two  types  iCn  known.  The  mem- 
bers of  the  first  series  may  be  prepared  by  oxidicing  osaaones 
(«.«.  dihydiazones  of  iMliketones),  dihydiotetiazioea  resulting. 
DihydrcMlefivativcs  of  tbe  second  type  are  formed  fromhydnuane 
and  imino^then  (A.  Pinner,  &r.,  1893,  s6^  p.  sis6;  1894, 
27,  p.  984);  these  ca^y  oxidiiBe  to  the  conesponding  tf>w«tncs» 
which  are  stable  towards  adds;  their  dihydro-derivatiyeSk 
however,  arb  decomposed,  the  group^NH*NH— being  elhni- 
Bated  as  hydrazine  and  replaced  by  oxygen,  with  ooosequent 
formation  of  the  five  membered  oxybiaxole  ring.  Concentrated 
acids  convert  the  dihydro-tet^azincs  into  isodBiydrotetraxines, 
thus>T 

R'ONH-NH  _v  RCNH-N 
«.N  :CR  "^      NNHCR, 
the  N-alkyI  derivatives  of  which  type  may  be  prepared  by  the 
action  of  alcoholic  potash  and  chloroform  on  aromatic  hydra- 
zines. 

Much  discusaon  has  circulated  about  the  decompontion  of 
diazo-acetic  ester,  from  which  A.  Hantzsch.and  O.  Stlberrad  {Ber,, 
1900,  ^3,  p.  58)  obteined  what  they  conddeied  to  be  a  dihydn> 
tetraztne,  thusr— 
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C.  BQlow  (Aff.,  l)906k  19,  pp.  2618,  4106},  however,  showed  this 
substance  to  be  an  N-anunotriazoie.  which  necessitates  the  first 
decomposition  product  being  an  acid  (L),  the  conversion  into  the 

(I.)  HQiCCNHNH  .   ... .  HO,CC— NNH, ' 
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triazole  derivative  (II.)  beine  due  to  the  ring  opening  on  tbe  addition 
of  the  elements  of  water  andthen  ctosimji  again  to  the  five-membered 
ring  with  ettmination  of  water  again.  The  deoompositions  of  diaso- 
acetic  ester  were  then  again  examined  by  T.  Curtius  and  his  students 
(B«r..  1907. 40,  p^.  262, 350, 450.  &c.),  who  showed  that  both  triazole 
and  tetrazine  derivatives  could  be  obtained  from  the  bisdiazo-acctic 
acid  which  is  formed  by  the  action  of  alkali  on  diaxo-acetic  ester. 

TETRAZOLBS»  in  oiganic  chemistry,  a  group  of  heterocyclic 
compounds,  capable  of  existing  in  two  isomeric  series  (formulae 
I  and  3),  although  the  methods  of  preparation  do  not  always 
permit  discrimination  between  the  possible  isomers.  Th^r  are 
prepared  by  the  action  of  nitrous  add  on  cyanamidrazone 
(dic3^anophenylhydrazine)  and  hydroljrsis  of  the  resulting 
nitrile,  from  which  J.  A.  Bladin.by  elimination  of  the  phenyl 
group  (by  nitration^  reduction,  8ic)  and  of  carbon  dioxide  ob- 
tained  free  tetrazole,  CHiNs;  from  amidines  by  the  action  of 
nitrous  acid,  followed  by  the  reduction  of  the  intermediately 
formed  dioxytetraxotic  acids  with  sodium  amalgam;  from 
amidognanldine  by  diazotization,  the  diazonium  nitrate  qn 
treatment  with  acetates  or  carbonates  yielding  aminotetrazole 
(J.  Thiele,  Ann,,  1892,  270,  p.  i);  from  the  action  of  nitrous 
add  on  phenylthiosemicarbazide;  and  by  the  action  of  aryl- 
azoimides  on  aldehyde  hydrazones  (0.  Dimroth,  Ber,,  1907,  40^ 
p.  3402).  The  tetrazoles  behave  as  strong  monobasic  adds, 
and  are  exceedingly  stable.  A  scries  of  tetrazolium  bases 
(formula  3)  have  been  obtained  by  H.  V.  Pechmann  {Ber^ 
i894«  27,  p.  2920)  starting  from  formazyl  compounds  (formula  4), 
which  are  oxidised  by  means  of  amyl  nitrite  and  hydrochloric 
acid*  They  are  strong  bases,  which  in  aqueous  solution  absorb 
carbon  dioxide  readily.  The  free  bases  have  not  been  isolated, 
but  their  salts  are  well«ciystaUized  solids. 

„^/N:N         xi/NNH    dm/N-CH    RHN— N:CH 
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TETSCREH»  a  town  of  Bohemia,  Austria,  Z^  m.  N.N.E.  off 
Prsgue  by  raiL  Pop  (1900)  9692,  exdosively  German.  It  is 
situated  at  tbe  confluence  of  the  Polzen  with  the  Elbe,  on  the 
night  bank  of  the  latter  rivet  opposile  Bodeobach  (f.t.),  with 
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shicb  il  ii  canncctHl  by  a  cbaln  bridge  (1S55)  nd  Iwa  railway 
bridgei.  The  handsome  cMleiu  oi  the  coOnU  of  Than  (buUt 
in  i66;-7j  and  rcsiOied  in  17E8),  irbicb  accu|^ej  a  rocky  taelghc 
above  the  tonn,  was  at  one  time  foclificd,  and  was  i  place  o[ 
•oms  importance  during  the  Seven  Yean'  War.  It  coDtwns 
■  magnificent  iibnry,  with  aiay  Taluable  USS.  and  fine  collec- 
tioni  of  coins  and  armour.  In  addition  to  being  the  principal 
emporium  for  the  Auslcian  traffic  on  the  Elbe,  Telichen  hu  a 
considerable  Industry,  ils  product!  cocipriBuig  chetnloli,  oil, 
■oap,  cotton  ituB'i,  plaster  of  Parb,  glated  and  coloured  paper, 
cellulose'  beer,  Sour  and  preserved  fsh. 
oiiginally  lay 
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TErnAM  (TettJLvtam),  the  only  open  port  oi  Morocco  on  the 
Mediterranean,  a  lew  miles  S.  of  the  Strait  0!  Gibraltar,  and 
about  40  m.  E.S.E.  ot  Tangier.  Population  about  as,ooo,  ol 
whom  a  fifth  are  Jews.  It  Is  picturesquely  situated  on  the 
aorlhem  slope  of  a  fertile  valley  down  which  flowi  the  W. 
Manil,with(hehBrbourofTeluan,Uani],atit9mouth.  Bcfamd 
rile  rugged  masses  of  rock,  the  soutbeni  wall  of  the  Anjera 
country,  practically  closed  to  Eur<^Kans,  and  across  the  valley 
are  the  hills  which  form  the  northern  limit  of  the  still  more 
impenetrable  Kit.  In  point  of  cleanliness  Tetuan  compares 
favourably  with  most  Moorish  (owns.    The  streets  are  lairiy 

aristocratic  Moon,  descendanls  of  those  eipcllcd  from  Spain, 
have  fine  courts  surrounded  by  arcades,  some  with  marble 
fountains  and  planted  with  orange  trees.  Within  the  houses 
the  ceilings  an  often  eiqnisitely  carved  and  painted  in 
Mauresqne  designs,  such  as  are  found  bi  the  Alhambn,  and  the 
tile-notlc  for  whicb  Tetuan  is  known  may  be  seen  on  floors, 
pillars  and  dadoL  The  principal  industries  arc  tilework, 
inlaying  with  silver  wire,  and  the  manufacture  of  (bick-soled 
yellow  sllppcn,  much^sleemcd  flinlloclit,  and  artistic  "  towels  " 
used  as  cape  and  skirt  by  Moorish  country  girls.  The  Jews  live 
tn  a  wiUali,  separated  from  the  rest  of  Ihe  town  by  fates  which 
are  dosed  at  night.  The  harbour  of  Tetuan  is  obstructed  by  a 
bar,  over  which  only  small  vessels  can  pass,  and  tbe  roadstead, 
sheltered  lo  the  N.,  N.W.  and  S,,  is  eiposed  to  the  E.,  and  is  at 
times  unsafe  in  ctinsequencc  of  the  strong  Levanter. 

The  present  town  of  Tetaan  dales  from  1491,  when  Iht 
Andaludan  Moora  first  reared  the  walls  and  then  filled  the 
enclosure  with  houses.  It  bad  a  reputation  lor  piracy  at 
various  limes  In  Its  history.  It  was  taken  on  the  4th  of 
February  i8io  by  the  Spaniards  under  O'Donnell,  and  almost 
transfotnied  by  them  into  a  European  cily  before  its  evacuation 
on  lh»  ii>d  of  May  lEGl,  but  so  haleful  wer"  the  changes  to  Ihe 
Moara  ihKi  they  completely  destroyed  alt  vestiges  of    ' 
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1460-1519),  preacher  and  salesman 
oI  papal'  Indulgences,  the  son  of  Hans  Tetid,  a  goldsmith  of 
Leip^g,  was  born  there  about  1460.  He  matriculaled  at  the 
university  in  148J,  grjduated  B.A.  In  14(7,  and  in  i4S»  entered 
the  Dominican  convent  at  Leipzig.  He  early  discovered  hfs 
vacation  as  a  preacher  of  indulgences^  he  combined  the  elocu- 
tionary sfts  ol  a  revivalist  orator  with  the  shrewdness  of 
an  auctioneer.  He  painted  in  lurid  colours  the  leirora  of  pur- 
gatory, while  hedwdl  on  the'cheapnessof  the  indulgence  which 
would  purchase  remission  and  his  prices  were  kiweted  a»  each 
sale  appmached  its  end.  He  began  in  1501  In  the  service  ol 
the  f^irdinil-lcgate  Raymond  Fctaudi:  and  In  the  next  few 
years  he  visited  Freiberg  (where  he  eitiacted  1000  gulden  in 
tno  days),  Dresden,  Pima,  Leipiig,  Zwickau  and  CMiliti. 
Lalet  on  he  was  at  Nuremberg,  Ulm  and  Innsbruck,  where  he 
Is  said  (0  have  been  condemned  10  imprisonment  for  adultery, 
but  releucd  al  the  interceaion  of  Ihe  elector  of  Saioor'  _  TUi 


chaige  is  denied  by  his  apolo^sli;  awl  tboti|li  Us  melbodi 
were  attacked  by  good  Catbotlcs  like  Johann  Hasi,  he  was 
elected  prior  of  the  Dominicans  in  Glogau  in  1505. 

Fresh  scope  was  given  lo  his  activity  in  i]i7  by  archbishop 
Albrecbt  ol  Mainz,  Albiecht  had  bcsn  elected  al  the  age  of 
twenty-four  to  a  sea  already  impoverished  by  frequent  suc- 
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Leo  X.  for  building  the  basilica  of  St  Peter's  at  Rome.  Tetn) 
was  selected  as  the  most  ellident  salesman;  he  waa  appobiled 
general  sub-commissioner  for  indulgences,  and  was  accompanied 
by  ■  clerk  of  the  Fuggeis  from  whom  Albreeht  had  borrowed 
llie  money  to  pay  his  first-frulta.  Tetid's  efforts  Inctrievab^ 
damaged  the  complicated  and  abstrtue  Catholic  doctrine  on  the 
subject  of  indulgence;  as  soon  as  the  cola  dinlu  in  the  cbat, 
he  cried,  the  soul  is  freed  from  purgatory.  Tn  June  he  waa  at 
Magdeburg,  HaHe  and  Naumhnrg;  the  elector  of  Saaony 
eacluded  him  from  bis  dominions,  but  Albrecht's  brotlier,  the 
dector  Joachim  of  Brandenburg,  encoutaged  him  it  BerHn 
In  the  hope  of  sharing  the  ^loils,  and  by  the  conrtlvance  of 
Duke  George  of  Sajony  he  was  permilled  10  pursue  his  4^>era- 
tions  within  a  few  miles  of  the  dectoral  territory  al  Wittenberg. 
Luther  was  thus  roused  to  publish  his  momentous  ninety.fivc 
theses  on  the  subject  of  indulgences  on  October  jr,  isr7  (s« 

Even  Albreeht  waa  shamed  by  Luther's  attack,  but  he  could 
not  afford  to  reb'nquiah  his  profits  already  pledged  for  the  re.- 
paymenl  of  his  dehts^  and  Tetsl  waa  encouraged  to  defend 
himself  and  Indulgences.  Through  the  influence  of  Conrad 
Wimpina,  rector  of  Frankfurt,  Tetael  was  created  D.D.  of  that 
univcrsily,  and  with  Wlmplna-a  assistance  be  drew  up,  in 
January  1518,  a  hundred  and  ^  theses  Tn  answer  In  LtLlber's. 
But  the  storm  overwhelmed  hfan;  sober  Catholics  felt  (hat  his 
vulgar  eitravagances  had  prejudiced  Calbolic  doctrine,  and 
Miltltz,  who  was  sent  fn>m  Rome  to  deal  with  the  alluaiian, 
administered  lo  him  a  severe  castigatlon.  He  hid  hbnscif  in 
the  Dominican  convent  at  Leipzig  in  fear  of  popular  vMence, 
and  dJMl  there  on  the  4th  of  July  1519,  just  aa  Lolher  was 
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TEUFFEL,  WILHELN  SIBCKUHD  (iSio-iS/S),  Cerman  ■ 
classicd  scholar,  was  bom  al  Ludwigsbuig  in  the  kingdom  of 
WHntemberg  on  the  171b  of  September  iSio.  In  1849  he  was 
appobited  extraordinary,  in  1857  ordinary  professor  in  Ihe 
university  of  TDbingen,  which  post  he  hdd  till  his  death  on 
the  Sth  of  March  1S78.  His  most  ImporUnt  work  was  his 
Cvchkhle  Set  rSmlichin  LilUralui  (1S70;  sth  ed.  by  L.  Scbwabe, 
1S90;  Eng,  tr,  by  G.  C.  Warr.  1900),  which,  although  written 
ui  an  unattractive  style,  la  indispensable  lo  the  studeht,  the 
bibliographical  information  being  espccidly  valuable.  After 
the  dcalh  of  A.  Fauly,  the  editor  of  the  welt-ktiown  Seal- 
Encydipaiie  ia  classiichtn  AlltrhimmiiscnuHaft,  Teuflel,  at 
first  assisted  by  E.  C.  Walz.  undertook  the  completion  ol  Ihe 
work,  to  which  be  alto  contributed  numerous  arlicles. 


lTbo  the  author  of  "  Prolegomena  cur  ChronolaFle  dCE 
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TEUTOBURGER  WALD— TEUTONIC  LANGUAGES 
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contain  viIimU*  eontributioiM  to  the  himoty  of  Gceek  •aA  Rcmdui 

literature.  See  S.  Teuffel,  WUkdm  TtuMd  (1889);  C  Bvrsian  in 
Biographisches  Jahrbuck  (1878} ;  F.  Koldevi^  in  AUgemeins 
ieutsche^BioirapfM,  xxxviL 

TEUTOBUROER  WAU),  &  mountain  range  of  Germany, 
stretching  N.W.  to  SJ£.,  along  the  iwrders  of  the   Prussian 
provinces  of  Hanover  and  Westphalia  and  through  the  pnnd- 
pality  of  Lippe,  for  a  distance  of  70  m,,  with  a  width  of  3  to  6  m. 
It  consbts  of  a  well-marked  main  chain^  accompanied  in  its 
central  part  by  subsidiary  ridges.    It  slopes  up  gradually  to- 
wards the  £.,  where  it  culminates  in  the  Vdlmerstod  (1536  ft). 
The  greater  part  of  the  range  is  densely  wooded.    The  main 
chain  is  pierced  by  several  deep  gapS  or  *'  doors/'  through  some 
ol  which  important  railways  have  been  carried;  e,g,,  the  line 
connecting   Paderbom   and    Hanover,   and  .that   connecting 
Herford  and  Hamm.    The  chid  geological  formations  beliHig 
to  the  Cretaceous  system,  backed  towards  the  north  and  east  by 
Jurassic  and  Triassic  formations.  The  Teutoburger  Wald  was  the 
scene  of  a  famous  battle  in  which  Arminlus  at  the  head  of  the 
Chenuci  destroyed  three  Roman  legions  under  Quintilius  Varus 
(a.d,  g).    Mommsen  has  located  the  battle  near  the  source  of 
the  Hunte,  north  of  Osnabrilck,  and  outside  the  range  of  hOls; 
but  most  scholars  prefer  some  site  in  the  central  part  of  the 
mountain-chain.    In  accordance  with  these  latter  views  th^ 
Grotenburg  (1263  ft.),  2}  m.  S.W.  from  Detmold,  has  been 
crowned  with  a  gigantic  monument  to  Arminlus  Hermann, 
erected  in  1838-41  and  1871-75,  at  a  cost  of  £13,500.    The  work, 
which  was  designed  by  £.  von  Bandel,  consists  of  a  gigantic 
statue  of  the  chieftain,  56}  ft.  high,  standing  on  an  arched 
pediment  08  ft.  high. 

See  H.  Thorbecke,  FSkrer  durch  den  Teutoburger  Wald  (i^th  ed., 
Detmold,  I90<);  Wilisch,  Der  Kampf  .urn  das  SchlacMdd  im 
Teutoburger  WaUe  (Neu*  JahrbUcier  fOr-  da$  kkansche  AUertumt 
May  1909)- 

TBinOlfl,  or  Teutonesj  a  tribe  of  northern  Europe,  tirho 
became  Icnown  to  the  Romans  in  the  year  103  b.c'.,  when,  accord- 
ing to  the  Epitome  of  Livy,  together  with  the  Ambrones  they 
reinforced  the  Cimbri  (^.v.)  after  their  repulse  from  Spain  by 
the  Cdtiberi.  In  X02  the  Teuton!  and  Ambrones  were  totally- 
defeated  by  Marius  at  Aquae  Seztiae  (see  Mauus,  Gaiits). 
The  racial  affinities  of  the  Teutoni  have  formed  a  matter  of 
dispute  amongst  historians.  Their  name  is  Celtic  in  form,  and 
many  writers  suppose  that  the  Teutoni  were  really  a  Celtic 
tribe,  a  branch  of  the  Helvctii.  But  a  people  of  this  name  seems 
to  have  been  mentioned  by  the  early  traveller  Pytheas  as  in- 
habiting  the  coasts  of  the  northern  ocean  in  bis  time.  Strabo 
and  Velleius,  moreover,  dassify  them  as  German!,  and  this  is 
perhaps  the  more  probable  view,  although  apparently  the  dis- 
tinction between  Cdt  and  Teuton  was  not  clearly  realized  by 
some  of  the  earlier  historians.  If  the  Teutoni  really  came  from 
the  same  quarter  as  the  Cimbri,  it  is  possible  that  thdr  name 
may  have  been  preserved  in  that  of  the  district  called  until 
recently  Thyland  or  Thythsyssd  in  the  extreme,  north-west  of 
Jutland. 

For  authorities  tee  Cimbri;  also  Pliny,  xxxvii.  35. 

I F  G  M  B  ^ 

TEUTONIC  (GERMANIC)  UNOUAGES.*  a  comprehensive 
term  fpr  a  number  of  languages  most  of  which  are  still  spoken 
at  the  present  time,,  namely  English,  Frisian,  Dutch,  Flemish, 
German  (both  High  and  Low)  and  the  various  Scandinavian 
languages  (Swedish,  Danish,  Icelandic  and  the  Norwegian  dia-. 
lects).  The  course  of  time  has  tended  very  largely  to  obscure 
the  affinities  between  these  languages,  and  in  several  cases  they 
have  been  mutually  unintelligible  for  many  centuries.  In  thdr 
earliest  known  forms,  however,  they  betray  the  most  unmistak- 
able traces  of  a  common  origin.  To  the  languages  enumerated 
above  we  have  to  add  the  now  extinct  Gothic,  which  in  the 
$th  and  6th  centuries  was  spoken  over  a  large  part  of  Europe. 

Detailed  accounts  of  the  various  Teutonic  languages  will  be 

found  in  articles  under  the  respective  headings.    Here  it  is 

*The  following  abbreviation*  are  used:  A.S.« Anglo-Saxon: 
O.H.G.-Old  High  German:  O.N. -Old  Norse;  l.-Eur. -  Indo- 
European.  The  symbol  *' :  denotes  relationship  between  tfwo 
forms  csr  sets  of  forms. 


possible  oniy  to  give  a  brief  summary  of  the  chid  chaiactcristicf 
of  these  languages  as  a  group,  and  of  the  dald  divergences 
noticeable  in  early  times  between  the  various  members  of  the 
groupt  It  should  be  noted  at  the  outset  that  the  written  records 
of  the  various  languages  date  from  very  different  periods. 
Gothic  is  known  to  us  almost  entirely  from  Ulfiias'  translation 
of  the  BiUe,  which  dates  from  the  4th  century.  English  written 
literature  starts  with  the  beginning  of  the  7th  century,  though 
earHer  matter  may  be  preserved  in  certain  poems.  The  earliest 
known  German  and  Dutch  documents  date  from  the  8th  and 
9th  centuries  respectivdy,  while  Frisian  is  practically  unknown 
bdore  the  13th  century.  Scandiiuivian  written  Kterature  seems 
to  have  begun  in  the  1 3th  century,  but  many  poems  are  probably 
from  two  to  three  centuries  older.  In  the  North  there  are  also 
a  large  number  of  inscriptions  which  are  of  great  value  for 
linguistic  purposes.  Most  of  them  cannot  be  dated  with  cer- 
tainty, but  the  forms  of  language  which  they  present  show  aO 
stages  of  devdopment,  from  the  type  found  in  literary  times 
bade  to  one  which  is  somewhat  more  archaic  even  than  (Gothic* 
It  is  probable  that  the  earliest  of  them  date  from  between  the 
3rd  and  5th.  centuries.  The  inscriptions  found  in  England  and 
Germany  are  much  fewer  and  less  archaic  In  the  latter  case, 
however,  a  good  deal  of  linguisric  evidence  is  avaikble  from  the 
prc^r  names  and  other  Teutonic  words  whick  occur  in  early 
Latin  and  Gredt  writings.  Much  assistance  may  also  be  ob> 
tained  from  the  loan-words  borrowed  by  Teutonic  languages 
from  Latin  and  by  other  languages^  especiaUy  Finnish  and 
Slavom'c,  from  Teutonic. 

The  Teutonic  languages  form  a  distinct  and  wdl-defined 
group  of  the  Indo-European  family.  Their  nearest  afSnities 
are  on  the  one  side  with  the  Cdtic  and  Italic  (Latin,  &c)  lan- 
guages, and  on  the  other  with  the  Shivonic  and  Baltic  languages. 
In  regard  to  the  fundamental  distinction,  however,  by  which 
the  Indo-European  languages  as  a  iriiole  fall  Into  two  main 
diviskms,  namdy  'according  to  the  .treatment  of  certain  guttural 
and  palatal  consonants,  the  Teutonic  group  belongs  d^nitelyt, 
together  with  Cdtic,  Italic  and  Greek,  t^  the  western  of  thes^ 
divisions. 

The  chief  characteristic  of  the  Teutonic  languages  as  a  whole 
lies  iA  their  treatment  of  the  Indo-European  explosive  sounds. 
This  characteristic,  generally  known  as  Grimm's  Law,  is  due  to 
sound-changes  peculiar  to  Teutonic,  though  somewhat  simitar 
changes  may  be  traced  both  in  Armenian  and  Cdtic.  The 
most  noteworthy  phenomma  are  as  follows: — 

(i)  The  Indo-European  voiced  aspimtes,  bh,  dk,  gh  (Lat./,/,  h; 
Gk.  ^,  t,  x)  became  voiced  spirants,  b,  d,  I.  After  nasals  tnese 
spirants  became  explosives  (b,  d,  r);  and  in  the  first  two  cases 
the  same  change  took  place  initialty,  chough  hardly  during  the 
early  centuries  of  our  eia,  e,g.  A.S.  beran^  O.N.  bera  :  Lat.  far*, 
Glc  ^kfiu;  KS.  stigan  :  Gk.  erdxf*i  O.N.  midbr  (A.S.  meaii}  ; 
Gk.  iMv. 

(2)  The  I.-Eur.  voiceless  explodves,  ^,  /,  kt  were  preserved  only 
afters  (t  also  in  the  l.-Eur.  groups  pt  and  hi);  e,g.  A.S.  <<ed& 
Goth.  eUips'.  Gk.  9t^vi\  Goth,  nahts:  Lat.  moctem.  In  all 
other  cases  they  became  voiceless  spirants,  /,  />,  x,  (A).  These  new 
sounds  remained  G-)  initially, «.£.  A.S.  hvotut,  O.N.  kwxt'.  l^X.quod; 
A.S.  faeder,  O.N.  faJiir  :  Lat.  Pater;  (H*)  >n  combination  with  other 
voiceless  sounds,  e.g.  Goth,  saihs,  O.H.G.  seks:  Lat.  sex;  Goth. 
luMsi  Lat.  noctem;  (iii.)  immedlatdy  after  the  (origiAal)  accent* 
e.g.  Goth,  bropar,  A.S.  brobor  :  Lat.  f rater,  Gk.  ^pdrv.  Goth. 
tatkuH,  O.H.G.  wehani  Lat.  decern,  Gk.  Ura.  In  all  other  cases 
they  became  voiced  spirants  ("  Vcrner's  Law "),  identical  with 
those  arisirw  from  l.-Eur.  6A,  da,  gh  (see  above) ;  e.g.  A.&.  faedert 
Lat.  pateTt  Gk.  war^p;  AS.  iwafsr,  O.H.G.  sutigfw  (mother-in-hiw); 
Gk.lKiMA. 

(3)  The  L-Eur.  voiced  (unas{uiated)  explosives,  b,  d,  g,  became 
voiceless,  p,  t,  k\  e.g.  A.S.  Oan  :  Lat.  edere-,  A.S.  oMer^  Goth. 
akrs'.  Lat.  amr,  Gk.  irfpUt. 

Among  other  consonantd  chaiqies  we  may  note  especially  the 
following: — 

(4)  3w  arising  from  l.-Eur.  ghw  or  Jhj>'^(see  above)  was  reduced 
(except  after  nasals)  before  u  (perhaps  also. before  l.-Eur.  0) 
to  3,  and  in  all  other  cases  to  w;  e.g.  A.S  gu^  (war),  O.H.Ck 
gundi  Gk.  -^oraf  (d.  ^Amt);  A.S.  iiMwO  (siiows):  LaL  niuU, 
Gk.»t<^M. 

(5)  The  l.-Eur.  cons,  group  arising  from  combination  of  dental 
sound.  4f  became  ss,  as  m  Celtic  and  L^tin,  e.g.  A.S.  sess  (seat): 
sitlan,  Lat.  sedere  (d.  Sanser.  pp.  etUtas,  Lat.  chsessus). 
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(6)  The  treatment  of  L-Eiir.  t  was  piedMly  parallel  to  that  ot 
the  voiceless  spirants  /,  ^,  x  ariaine  from  I.-Eur.  p,  I,  k  (see  above). 
It  was  preserved  (i)  initially,  (iij  in  combination  with  voiceless 
flounds,  (iii)  immediately  after  the  (orig^inal}  accent.  In  alt  other 
cases  it  became  voiced  (s).  This  voiced  spirant  eufafieqiiemly 
became  r  in  all  Teutonic  languages  except  Gothic,  where  however 
the  distinction  between  voiced  and  voiceless  spirants  is  not  well 
pveserved;  «.; .  A.S.  c«osan,  pp.  cpren  (ffuso-gushio)'.G\i.  yttofiai 
(cf.  Lat.  guslus);  A.S.  snorth  O.H.G.  mwa  (daughter-in-law): 
Sanscr.  sn^d,  Gk.  iwdr. 

Most  of  the  other  oomonaotal  changes  are  ia  the  nature  of 
assimilation^ 

(7)  ifn,  4n,  5»  before  the  accent  became  pf,  U,  kk  (probably 
through  the  intermediate  stage  bb,  dd,  gi)\  e.g.  A.S.  Jicciatit  O.H.G. 
kckan  (from  UinA-) :  Ck.  XiXH&tf  (cf.  Goth,  iri-laigpn). 

(S)  In  became  U;,e.g.  A.S.  fuU,  Goth.  fuUs:  Lkh.  Mnos. 

(sl)  nw  became  fin;  e.g.  AS.  pynne,  O.N.punnn  Lat.  tenuis. 

(lo)  dl  became  U;  e.g.  A.S.  stie)aU,  O.N.  stoBri  Lat.  stabtdum 
(from  stadhlom). 

(ii)  In  some  oomUnations  oonaonanta  are  lost  or  new  con- 
sonants developed:  «•£•  Goth,  suma  (truth):  Lat.  praesentia 
i'Sntji);  O.H.G.  kunno  (centurion)  from  hundn-f  cf.  Goth.  AanJ: 
Lat.  centum;  A.S.  stream^  O.N.  straumr  from  sroum-t  cf.  Gk.  fi^tu.. 
Old  Irish  sruaim. 

The  following  changes  are  found  in  all  Tentonk:  languagesr  but 
took  place  apparently  later  than  those  enumerated.above>-*' 


(i)  n  was  lost  before  x  (^)>  ^'ith  compensatory  lengthening  of  the 
jwel;  e.£.  A.S.  Pdhte,  GotI 


vowel;  e.g.  A.S.  pdhte,  Goth,  p&hta  beside  A.S.  penc^n,  Goth. 


(it)  Final  explonvea  and  nasals  were  lost;  e.g.  AS.  vile,  Goth. 
tnlii  Lat.  uelit;  AJS.  ia,  Goth,  akwa:  Lat.  a^uami  Goth,  kustu: 
Lat.  g;ustum. 

In  its  vowel-system  the  earliest  known  form  of  Teutomc  did 
not  'differ  greatly  from  the  other  I.-Eur.  languages.  Its  chief 
peculiarities  seem  to  have  been  as  follows  :^ — 

(()  It  had  one  vowel  (a)  corresponding  to  the  two  vowels  a.  o 
found. in  the  other  I.-Eur.  languages;  e.g.  (joth.  akrs,  O.N.  akri 
Lat.  ageft  Gk.  iypis;  Goth.  cMau,  O.H.G.  ahto:  Lat.  octo,  Gk. 

9KTw. 

(a)  It  had  also  one  vowel  (0)  corresponding  to  the  two  vowels 
f,  df  found  in  the  other  I.-Eur.  langoages,  e.g.  AS.  bri^or,  Goth. 
u;o  par:  Lat.  frSicr,  Gk.  ^drnpi  AS.  rSw  (rest),  O.H.G.  ruomai 
Gk.  lA«(rf«.  ^  ^   ^ 

The  other  I.-Eur.  vowels,  9,  f,  «,  were  preserved  in  the  eatliest 
TeutonJc.  .Soon  after  the  beginnii^  of  our  enu  however,  e  began 
to  flange  to  i  before  a  nasal  followed  by 'a  consonant,  c.gi-  Ptol. 
^Lntoi  (A.S.  Finmu,  O.N.  Finnar)  against  Tac.  Fennt.  The 
diphthong  ei  became  I;  e.g.  A.S.,  OJl.G.  sUfan,  O.N.  sHgai  Gk. 
«rt^xw  (the  ei  of  Goth,  sieigan  is  merely  graphic). 

The  reduced  nasal  sounds  generally  written  9.  i?»,  axistng  from 
«»,  ne,  sm,  me,  &c.,  in  unaccented  syllables,  became  uih  um\raxtiy 
nu,  ma),  e.e.  AS.,  Goth.,  Sec  un-  (negative  prefix):  Lat.  in-,  Gk, 
A',  Ay-;  A.S..  Goth,  kund:  Lat.  centum,  Gk.  i-Karlv.  Similarly 
the  reduced  liquid  sounds  ;,  /  became  «r.  id  (rarely  ru,  /«);  e.g.  A.S. 
Jurh:  Lat.  porca;  Goth.  pMttn:  Lat.  toUo,  Gk.  fvrXW- 

Accent.— 'Jh  the  I.-£ur.  languages  the  position  of  the  accent 
was  oriipnaUy  free — ».e.,  any  syllable  in  the  word  could  bear  the 
chief  accent — ^variation  occurring  very  frequently,  e.g.  between 
different  cases  of  the  same  noun.  This  freedon^  of  position 
must  have  been  retained  in  Teutonic  at  the  time  when  voiceless 
spirants  (/,  P,  Xt  9)  became  voiced  (see  above).  Eventually, 
however,  as  in  Gaelic  (Irish)  and  at  one  time  also  in  the  Italic 
languages,  the  first  syllable  of  every  word  came  to  bear  the 
chief  accent,  the  only  noteworthy  exceptions  being  certain 
compotmd  words,  more  especially  verbs  compounded  with 
prepositions,  which  were  probably  long  regarded  as  more  or 
less  independent  words.  Thb  system  of  accentimtion  was  inti- 
mately connected  with  the  principle  of  alliteration,  the  essen- 
tial characteristic  of  early  Teutonic  poetry  and  the  dominant 
factor  in  family  nomenclature.  Alliteration  in  family  names 
certainly  dates  from  the  very  beginning  of  the  Christian  era, 
e.g.  the  S-names  in  one  of  the  princely  families  of  the  Cher- 
usci  frequently  mentioned  by  Tacitus,  and  there  is  also  some 
evidence  that  Teutonic  poetry  was  alliterative  by  this  time. 
It  is  probable,  therefore,  that  the  change  in  the  system  of  accen-. 
tuation  took  place  not- later  than  the  ist  century  B.C. 

The  description  of  the  phonetic  characteristics  given  above 
applies  in  general  to  the  Teutonic  group  of  languages  as  a  whole. 
So  far  as  one  can  judge  from  the  proper  names,  &c,  which  occur 
in  Latin  works,  the  description  would  probably  be  true  for  the 
time  about  the  beginning  of  the  Christian  era.  Dialectical 
differences  no  doubt  already  existed,  but  few  of  them  wen  so 


dearly  marked  that  they  can  now  be  t^tced  witli  anything  Uktf 
certainty.  The  language  of  the  earliest  Runic  inscription^ 
does  not  differ  very  markedly  ,from  this  type.  The  principal 
changes  which  we  can  now  detect  are  as  foUows^^ 

(1)  e  became  i,  Q)  >n  the  unaccented  syllable  of  dissyllabic  and  in 
the  least  accented  syllables  of  polysyllabic  words;  e.g.  Aohtrit 
(inscr.),  O.N.  doetfi  Gk.  Bvyta-tftsj  (ii)  in  accented  syllabtea 
when  the  following  syllable  contained  i,  j,  or  «;  e.g.  AS.  mid(ji), 
O.N.  miOf :  Lat.  nudius. 

(2)  i  became  e  when  the  following  syllable  contained  a,  i,  6; 
e.g.  AS.,  O.H.G.  nw,  O.N.  verr  (stem  uwra-) :  Lat.  uir. 

(3)  tt  became  o  when  the  following  syllable  contained  a,  e,  8; 
e.g.  (i  sing,  pret.)  vomhld  (inscr.),  A.S.  wor{p)kle,  OJLG.  worifi)Ma: 
AS.  wyrcean,  O.H.G.  vmrcken. 

(4)  e  became  4  always;  e.g.  -mirit  (inscr.) :  Goth.  -mers. 

(3)  final  a,  e,  were  lost;  e.g,  (i,  3  dng.  pxet.)  twu  (inscr.);  cf.  Gk. 
MXoir-a,  -0, 

(6)  final  long  vowela  were  (in  general)  diortened  ^»>J,  Osmu) ;  e.g. 
liudu  (inscr.y.    N.  sing.  fern.  (cf.  Gk.  ijfifiA). 

(7)  final  nasals  and  explosives  were  lost;  (.g.  vwdhtd,  i  dogi 
pret.  (cf.  Gk.  hUkpf). 

These  changes  appear  to  have  (^Marated  In  aU  the  northern 
and  western  Teutonic  languages  during  the  first  four  centuries 
of  our  era,  ezcq>t  the  change  i:>,df  which  in  the  extreme  west 
(Prankish)  seems  not  to  have  taken  place  until  the  latter  part 
of  the  6th  century.  Several  of  them  can  be  traced  more  or 
less  dearly  in  Latin  writings  of  the  ist  century.  The  (jothic 
langui^e,  however,  seems  to  have  developed  on  quite  different 
lino.    Tlie  more  important  of  its  changes  are  as  followa^^ 

(i)  a  became  i  always;  e.g.  via  (road):  A.S.  vmg.  Bat  «  later 
became  e  (written  ai  in  ulfilas'  orthography)  before  r,  hi  e.g.  kairdeis 
(herdsman) :  O.H.G.  hirti. 

(a)  u  became  0  (written  au)  before  r,  h;  e.g.  baurgs:  A.S.  burg. 
(In  Ulfilas'  ortho^phy  the  letters  transcribed  e,  0  are  used  for  long 
vowels  only.) 

^)  at,  au  became  2,  9\  but  the  digraphs  were  still  written. 

(4)  short  vowels  (except  0)  in  final  syllables  were  lost ;  e.g.  dags, 
gasts:  (N.  inscr.)  dazaz,  -lastiz. 

(5)  final  nasals  and  explosives  were  lost;  e.g,  iunu  (Ace.  sing.): 
Sanscr.  sUnum. 

(6)  final  long  vowels  (including  those  which  had  become  final 
through  the  last  change)  were  (in  eeneral)  shortened'  (f  ^t,  ds^a, 
ii»M);  e.g.  vaurhta  (i  sing,  pret.):  (n.  inscr.)  vorahtd;  liulia  (N. 
sing,  fern.) :  (N.  inscr.)  liuBu. 

(7)  voiced  spirants  when  final  (also  before  s)  became  voiceless; 
e.g.  bap  (5  sing.  pret.  of  bidjan). 

AU  these  changes  appear  to  have  taken  place  before  or  during 
the  4th  century.  The  effect  of  them  must  have  been  to  render 
the  Gothic  lai^guage  hardly  intelligible  to  a  person  who  spoke 
a  northern  or  western  language,  whereas  during  the  same 
period  there  is  little  evidence  for  differences  among  the  latter 
languages  themselves.  At  a  later  date  Gothic  underwent 
further  changes  which  do  not  appear  in  Ulfilas'  version,  or  only 
to  a  slight  extent. 

fi)  i  became  a  close  a-  sound;  «.£•  Vmelkae  Gordanes),  for 
Wtnid-. 

(2)  u  became  a  close  0  sound:  e.g.  P6>m  (Procopius):  J^ugii; 
later  0  became  a  in  unaccented  syllables:  e.g.  Uras  (for  -us). 

(3)  i  became  i;  e.g.  Uikeis  for  leiceis  (not  unf requently  in  the  M^.)« 

(4)  9  became  U;  e^.  sulcus  for  sunjos. 

The  chief  sound-changes  in  the  northern  and  western 
languagesseem  to  have  taken  place  in  the  6th  and  7th  centuries.. 
Some  of  these  changes  were  common  to  all  the  languages  in 
question,  some  to  English  and  Scandmavian,  some  to  English 
and  German,  while  others  again  occurred  in  only  one  of  these 
languages  or  a  portion  of  it. 

I.  Among  the  chief  changes  common  to  English,  Scandinavian 
and  German  we  may  reckon  (1)  the  loss  of  final  a  (in  Scand.  also 
before  final  consonants);  e.g.  A.S.,  O.N.,  O.H.G.  kom  (N.  inscr.' 
harna);  (d)  the  loss  of  unaccented  t.  u  after  Ions  syllablea,  «.g.  A.S. 
hand,  O.N.  kbnd,  O.H.G.  hant:  Goth,  kandus;  (3)  the  change  s-a..r 
before  vowels  or  g;  e.g.  AS,  dlor,  O.N.  djrr,  O.H.G.  tior :  Goth.  Cplur.) 
diuza. 

II.  Among  the  ihost  Important  of  the  changes  common  to  English 
and  Scandinavian  must  be  classed  (i)  the  affection  {umla$tt)  of 
vowels  by  the  vowels  (generally  f.  «f)  of  following  sylUbles}  fj.  A.S4 
cyn{n),  O.N.  kyn:  O.H.G.  kunni;  A.S.  ceo/n,  O.N.  gwf:  (5.H.G. 


geba.  In  early  Carman  the  only  case  of  this  kind  was  the  affectkm 
of  a  by  a  following  *  and  even  this  seems  to  have  taken  place  much 
later.   To  the  same  category  we  must  reckon  (a)  the  early  loss  of  h 
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bat»w  toaaittt,  Af.  AS,  9io»,  jiUm,  O.K.  Hdi  O.H.C.  mIm; 
(XI  the  loss  of  »  before  ^  eg.  A.S.  df,  O.N.  4«5:  O.H.G.  Ans-, 

III.  Among  the  chief  changes  common  to  English  and  German 
were  the  following;  (i)  The  loss  of  final  s;  c.f.  A.S.  daeg,  O.H  G. 
tat:  O.N.  da^r  (N.  tnscr.  datas).  In  short  monosyllables,  however, 
s  Decame  r  in  High  German,  as  in  Scandinavian;  «.g.  mir  (Dat.): 
A.S.  mi,  O.-Sax.  mi,  O.N.  mir,  Goth.  mis.  (2)  The  cha^e  3*^. 
before <f  (whereas  assimilation  took  place  in  Scand.),  f.f.  A.S.  kordt 
O.H.G.  koH:  O.N.  hodd,  Goth.  Jb<e^  (3)  The  change  cf^d  in  alt 
positions  (in  Scand.  only  initially  and  alter.  /),  e.g.  A3,  fatder, 
0.-Sax.  fadtr  (O.H.G.  faUr) :  O.N.  faSir,  (4)  The  lengthening  of  all 
consonants  (except  r)  before  i  (in  Scand.  only  gutturals),  «,g.  A.S. 
bidden,  O.H.G.  bttUH:  ON.  KSia. 

The  sound-changes  peculiar  to  English,  Scandinavian  and  German 
are  treated  in  the  articles  dealing  with  these  languajges.  It  should 
be  noted  that  the  Frisian  dialects  agree  with  English  not  only  in 
l^e  phenomena  enumerated  above,  but  also  in  a  number  of  changes 
peculiar  to  these  languages.  Such  are  (i)  the  change  &:>JI  before 
nasals,  $.g.  A.S.  mdnalB,  O.Tt,  mdnalki  O.H.G.  m&nod;  (a)  the 
change  dai^  (later  I)  in  other  positions,  e.g.  A.S.  nSd,  O.Fr.  rid'. 
O.H.G.  rdt;  (s)  tfae  labialiBition  of  a  before  nasals,  e.g.  AS.  man, 
matit  OiFr.  mon,  man:  O.H.G.  man;  (4)  the  change  «a»a<  (« in 
Fris.)  in  dose  syllables  (also  in  open  syllaDlcs  before  front  vowels), 
e^.  A.S.  staif,  O.Fr.  slef:  O.H.G.  stop:  (5)  the  diphthongizatlon 
01  vowels  before  h,  e.g.  A.S.  enet^,  O.Fr.  Itniuehi:  O.H.G.  ktuht; 
f6)  thc'locB  of  n  before  p,  e.g.  AS.  Msr,  O.Pr.  Men  O.HjG.  Mdfr; 
^7)  the  {Blataliation  of  gutturals  before  front  vowels,  tf.g.  A.S. 
gadan,  guddan  (Engl,  yield),  O.Fr.  itldai  O.H.G.  g/eltan.  The 
noteworthy  dIflFerenccs  between  the  two  languages  in  early  times 
secnl  to  have  been  very  few:  (l)  a,  «,  «,  are  diphthon;g^zed  before  r 
followed  by  a  oonsonant  In  English,  but  not  in  Frisian,  e.g.  A.S. 
earm:  O.Fr.  crm  (of.  Goth,  arms);  (2)  the  diphthong  ai  beosme  d 
in  English  everywhere,  but  in  Frisian  only  in  open  syllables  (2  in 
Cl6«e  syllables);  e.g.  A.S.  ofi:  O.Fr.  Ilk  (Goth,  aips),  but  A.S., 
O.Fr.  6gun  (GotK.  aigun) ;  (3)  the  diphthong  au  became  {aeu,  then) 
te  in  Engfish,  but  A  in  Frisian,  e.g.  AS.  iage  (lg«):  O.Fr.  Am  (Goth. 
augio>);  (4)  *  ^MW  labialiaed  in  Frisian,  but  not  in  English,  before 
(onginal)  »  in  the  following  syllable;  e,g.  O.Fr.  siungai  A.S. 
singan  (cf.  Goth,  siggumn).  Frisian  texts  of  the  13th  and  14th 
centuries  show  many  characteristic  changes  which  must  have 
rendered  the  language  almost,  if  not  whollv,  unintelligible  to  an 
Englishman  of  the  aame  period;  but  it  b  hardly  probable  that  these 
changes  were  for  the  most  part  of  any  great  antiquity. 

OccUnsioH. — ^The  I.-£ur.  languages  seem  originally  to  have 
bad  three  niunben  and  eight  cases,  though  it  is  by  no  means 
dear  that  each  of  the  Utter  had  a  distinct  form  in  evezy  dass 
of  stems.  In  Teutonic  there  is  scarcely-  any  trace  of  the  dual 
fai  nouns.  Of  the  cases  all  the  early  Teutonic  languages  pre- 
served four,  viz.  the  Nominative,  Accusative,  Genitive  and 
Dative.  The  Vocative  also  was  kept  in  Gothic  and  the  Instru- 
mental, to  a  considerable  extent  in  eariy  German,  while  the 
earliest  Anglo-Saxon  preserved  many  traces  of  the  locative. 

The  case  endings  are  best  preserved  in  the  earliest  Northern 
inscriptions  and  in  (Gothic  As  an  illustration  we  may  take  those 
of  the  I.-Eur.  o-declension  :— 


Goth.       N.  thf.    -*  A.  -  G.  Wi    D.  •«    K.  pisr.  -J*    A.  -mi  G.  i  D.  -«■ 
■K.  tatcr.  -*»      '■m      -OS        -9  -9 

tLGnA  -Of       -•»  -w^C-ow)   -•r 

As  examples  of  the  forms  found  in  the  inscriptions  may  be  given 
N.  erilaz.  A.  slaina,  G.  A(n)suiisalas,  D.  Wodutide.  In  the  other 
classes  of  steins  also  the  declension  confornfs  to  the  general  I.-Eur. 
types.  Whatever  changes  have  taken  place  have  usually  tended 
towards  wnaolification;  thus  there  are  but  few  traces  of  stem- 
variation  ioMuui)  between  different  cases  of  the  same  noun. 

The  treatment  of  adjectives  was  somewhat  more  peculiar.  In 
addition  to  the  old  type  of  declension  which  conformed  to  that  of 
.  .:  the  demonstrative  pronoun  and  not.  as  in  Greek  and 

Cf!^  Latin,  to  that  of  substantives,  almost  «v»ry  adjective 
^^  was  inflected  also  after  the  model  of  n^stems.    This  type 

of  inflection  occurs  chiefly  in  conjunction  with  the  demonstrative 

Eronoun  (definite  article)  and  it  is  thought  that  its  origin  is  to 
s  found  in  substantival  (apfwmtronal)  sage. 
The  coihparative  of  adjectives  is  formed  partly  by  a  suffix  -isoii- 
(e.g.  Goth,  fuliza^  AS.  Uttf^ra),  which  is  apparently  extended  from 
the  suffix  -ios;  -is-  found  in  the  other  I.-Eur.  languages  and  pro- 
bably to  be  compared  with  Gk.  Ifilu*  (from  sv>&dis6n),  and  partly  by 
a  suffix  •^sBift*  {fi.g.  Goth,  swinpoza)  which  is  peculiar  to  Teutonic, 
^milarly  (hesupmative  is  formed  partly  by  a  sufiix  -isia-  («.g.  Goth. 
hauhistSt  A.S.  let^est)  corresponding  to  -u/o-  in  other  I.-Eur. 
languages  ^e.g.  Ck.  Hiwrtn),  and  partly  by  a  Hew  formatk)n  Ssta- 
{e.g.  Goth,  armosts). 

Most  of  the  l.-Eur.  demonatrative  pronouns  are  found  in  Teutonic, 
and  the  peculiarities  of  their  inflection  are  in  general  well  preserved. 

^ . The  most  important  are  Goth,  ts,  O.H.G.  er:  Lat.  is; 

A.S.  he:  Lith.  stis;  Goth,  sa,  so,  pata:  Gk.  i,  ^,  r6. 
The  hut  of  these  (as  in  Greek)  has  become  a  definite  artide  in  all 
except  Cli»  Scandinavian  langiQifBs.    The  intenogative  pronouns 


am  Goth,  kwas,  AS.  tatf:  Sanacr.  kas,  and  O.H.G.  huer:  Lat. 
quis.  The  place  of  the  rdattve  pronoun  is  supplied  by  the  demon- 
strative or  Dy  indedinable  forms.  The  Inflection  of  the  personal 
and  reflexive  pronouns  is  for  the  most  part  peculiar  to  leutonic, 
e.g.  Goth.  I  taxM.  N.  ik,  A.  m$k,  G.  meina,  D.  mis;  I  plur.  N.  weis, 
A.D.  UHS  iunsis),  G.  wisara.  The  majority  of  these  forme  are  common 
to  all  the  Teutonic  languages,  though  there  is  a  variation  between 
-e  and  -•*  which  is  i>rdbiabiy  due  to  accentual  causes;  e.g.  A.S.  tc, 
meCf  mi;  O.N.  ek,  mik^  mer;  O.H.G.  ih,  mt'A,  mtr. 

CtmfugaSion.—'Iht  Teutonic  verb-system  is  simpler  than  that 
of  most  of  the  I.-Eur.  Unguages.  The  old  Middle  Voice  is 
preserved  only  in  Gothic,  where  it  is  used  as  3  passive.  In  the 
other  Teutonic  languages  only  one  or  two  isolated  forms  remain. 
In  i^ce  of  the  two  old  moods,  Conjunctive  and  Optative,  there 
is  but  one,  which  is  generaOy  called  Conjunctive,  though  its 
forms  are  mostly  of  Optative  origin.  Again,  there  are  only  two 
tenses,  Present  and  Preterite,  the  latter  of  which  is  derived 
partly  from  the  l.-Eur.  Perfect,  partly  from  Aorist  or  Iniperiect 
formations.  A  few  old  Perfects,  however,  which  have  no 
Presents,  retain  their  original  meaning  and  are  generally  known 
as  Preterite-presenU,  e.g.  Goth,  waiij  A.S.  wdl,  "I  know": 
Gk.  olda.  In  i^ce  of  thie  Future  the  Teutonic  languages  use 
either  perfective  verbs  (generally  compounded  with  a  prepo- 
sition) or  a  periphrasis  consisting  of  the  Infinitive  with  an 
'  auxiliary  verb. 

The  conjugation  of  the  Prcs.  Indie.  Act.  corresponds  in  general 
to  that  of  most  of  the  I.-Eur.  languages,  e.g.  Goth,  i  sin^.  baira, 
2  bairis,  3  bairib,  I  plur.  totram,  2  bairip,  3  bairand,  cf.  ok.  4ipu, 
Sanscr.  Morasi,  bkarati,  Gk.  ^pofum,  ^iprrt,  ^Apwrt,  {,4kpoyai).  Gothic 
had  also  forms  for  the  1,  2  dual,  baitcs,  bairatSt  which  have  not 
been  satisfactorily  explained.  In  the  other  languages  there  is 
scarcely  any  trace  of  the  dual.  The  conjugation  of  verbs  corre- 
sponding to  the  Greek  verbs  in  -/u  is  preserved  best  in  Old  High 
Uerman;  e.g.  i  sing,  kahi^m  (-n),  2  kahis^  3  kabet,  i  plur.  kabimis, 
2  kaibitt  3  kabint,  cL.  Gk.  i  sm^.  r(09iM,  Lat.  2  sing,  eabis,  3  kabti, 
\  plur.  kabanus,  2  kabctis,  3  kabenL  A  number  oi  archaic  forms 
are  preserved  in  the  "  verb  substantive,"  e.g.  Goth,  i  sing.  I'm, 
2  ««,  3  «5f ,  3  plur.  sind.;  O.N.  i  plur.  erum;  cf.  Gk.  I1  sing,  tipf, 
2  fo<r(,  ct,  3  iarl,  I  plur.  kvitbf,  3  tlol.  The  forms  of  the  Con- 
junctive (Optative)  correspond  in'  general  to  those  of  the  other 
l.-Eur.  languages;  e.g.  Goth.  2  sing,  bairaist  3  sing,  bairai;  Gk. 
2  sing,  ^ipoit,  3  sing.  ^ipoi.  3o  also  the  Imperative,  e.g.  2  sing. 
bair:  Gk.  ^(fit;  but  the  origin  of  the  3  sing,  and  3  pfur.  forms 
in  Gothk  (totrodati,  bairandau)  Is  not  quite  clear.  The  Gothic 
Passive  is  coniugatod  as  follows  in  the  Pres.  Indtc.:  I,  3  sing. 
bairada,  2  sing.  Mtrasa,  I,  2,  3  plur.  bairanda;  d.  Gk.  3  sing,  ^ptrw, 
2  sing,  ^{pg  (from  6ip«{o)tu),  3  plur.  A^perroi. 

The  Preterite  formations  are  ot  two  types,  usually  termed 
*'  strong  "  and  **  weak."  The  latter  belong  to  verbs  whose  past 
partid^e  has  a  stem  -do*  (L-Eur.  -1^;  see  below),  the  former  to 
the  remaininff  verbs.  The  singular  of  the  stronff  Preterite  is  de> 
rived  from  tne  l.-Eur.  Perfect,  while  the  plural,  which  in  most 
verbs  has  a  different  stem,  may  come  either  from  the  Perfect  or 
from  Aorist  formations.  In  the  plural  the  endings  were  originally 
accented;  hence  many  verbs  show  differences  not  only  in  the  stem 
vowel  but  lUso  in  the  ronsonants  (by  Verner's  Law,  see  above) 
between  the  two  numbers;  e.g.  A.S.  sing,  mus,  loearti,  ^lur.  vSiron, 
wurdon.  Reduplication  is  preserved  in  Gothic  only  in  a  limited 
number  of  verbs  (e.g.  kaldan,  pret.  kaikatd);  in  the  other  languages 
it   is  rare.     The  inflection  u  as  follows:  Goth,   i   sing,  -baup, 

2  -bausU  $  -beutp,  1  dual  -^mdu,  2  -buduiSt  1  plur.  -bwlum,  a  -budup^ 

3  -budun;   cf.   Ck.    I   sing.  o78a,  yiyora,  2  olo9a,  3  oti*,  ykyen, 

1  plur.  Tefiff,  ykyoftaf.   Except  in  Gothic  and  Scandinavian  the 

2  sing,  has  generally  a  form  (originally  Aorist)  simiktr  to  the  plur., 
e.g.  AS.  bude.  The  stem  of  the  Conjunctive  also  agrees  with  that 
of  the  plur.,  e.g.  Goth.  I.  sing.  -budjAM,  3  sing.  -budi. 

The  "  weak  Preterite  seems  originally  to  have  arisen  out  of  a 
periphrastic  formation  of  which  the  second  part  consisted  of  Im- 
perfect or  Aorist  forms  of  the  \'crb  seen  in  A.S.  ddn,  O.H.G.  tuon 
(related  to  Gk.  rlBniu),  and  probably  identical  with  the  Pret.  A.S. 
sing,  dede  (dyde^.  {Hur.  ddtdm;  O.H.G.  sing.  Ma,  plur.  tatun.  The 
diort  redupltcation-syllable,  however,  is  lost  in  the  sing.,  while  the 
long  syllable  of  the  plur.  (and  dual)  is  preserved  only  in  Gothic. 
The  inflection  of  the  indic.  is  as  follows: — 

sins.  Goth,  i  naeida,  2  -dss,  3  -da;  A.S.  nerede,  -desit),  -de, 
O.H.G.  iterita,  -Ids,  -ta.  O.N.  hgfia  (early  inicr.  -4),  >«r,  -t. 

plur.  3  Goth.  nasideduH,  AS.  neredan;  O.H.G.  neritun;  O.N. 
Id^u. 

It  is  to  be  observed  that  the  stem  of  the^  weak  Preterite  almost 
always  conforms  to  that  of  the  past  ^rticiple.  Such  forms  as 
Goth.  pret.  vattrkla  are  probably  derived  from  the  past  part. 
waurkls  (stem  waurkla-)  on  the  analogy  of  pret.  nasida  beside  past 
part,  nasips  (stem  nasida-),  where  tne  resemblance  between  the 
two  formations  b  due  to  tne  regular  operation  of  the  sound  laws. 
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The  inflection  of  the  XZonjunctive  Afncf  with  that  of  the  rtroag 
I^etcrite,  e.^.  Goth,  nasidtdjau. 

The  Infinitive  is  formed  from  the  present  stem  with  an  ending 
-an  {e.g.  AJ&,  beran)^  and  probably  was  originally  a  caie>form  of  a 
verbal  noun.  In  the  western  languaf^es  we  find  also  the  Dative 
of  a  stem  -anja-  used  liter  a  preposition ;  0.f.  A.S.  to  eiounne, 
O.H.G.  n.tumanne. 

The  Present  Participle  has  a  stem  -and-  (I.-Eur.  -mi-)  Identical 
with  the  ending  of  tne  3  plur.  IndiCi  as  in  the  other  t.-Eur. 
languages;  but  the  Participles  in  .actual  use  were  declined  as  -an- 
or  -ja-  stemst  «.g.  G.  bair^niia,  AJ&.  berettde.  The  unextended  stem 
sunives  only  in  substantives,  e.^.  A.S.  tu^end,  "  warriors."  The 
stem  of  the  Past  Participle  (Passive)  is  formed  by  the  sufhxes  -Uh 
and  -iM-  (Teut.  -da^t  -fio-),  as  in  the  other  l.-Eur.  lang;uages.  The 
former  occurs  as  a  living  formation  only  in  oonaexion  with  the 
verbs  whose  Present  stem  ends  in  -ja^  -d-,  -i-  (in  Gothic  also  -aa-} ; 
e.g.  Goth,  nasipst  salbo  bs  {inasjan,  satbon).  The  Past  Participle  in 
use  with  other  classes  ot  verbs  has  a  stem  -ena-  or  -ana-,  the  former 
in  EngU^  and  Scandinavianr  the  latter  in  Gothic  and  German; 
e.f.  A.S.  horoui^  O.N.  berinn^  Goth.  bamanSt  O.H.G.  [gi)bonau 
Remains  of  old  Participles  in  -Uh^  -ha-  formed  otherwise  than  those 
in  living  use  may  be  found  in  adjectives;  e.f.  A.S.  {e^ald  :  ohn 
(cf.  Lat.  aUufhfuU  :  Ut.  plw  (cf.  Lith.  pilnas). 

The  above  sketch  will  suffice  to  show  that  in  Tc^gard  to 
morphology  the  Teutonic  group  of  languages  Bas  many  char- 
acteristic features  which  distinguish  it  from  other  languages  of 
the  same  stock.    On  the  other  hand  the  morphological  differ* 
ences  which  exist  among  the  Teutonic  languages  themselves 
are  on  the  whole  comparatively  sligl^t  and  due  mainly  to  the 
operation  of  syncretism  and  othA  simplifying  processes.    In 
more   recent   times  these   processes  have  been   carried   still 
further,  so  that  6.g.  the  Danish  verb  has  lost  all  inflection  of 
person  and  number,  while  distinction  of  gender  has  wholly 
disappeared  in  Engh'sh.    In  the  earlier  stages  of  the  Teutonic 
languages  diiterences  of  phonology  are. more  marked  than  those 
of  morphology,  and  afford  surer  criteria  for  determining  the 
relations  of  these  languages  to  one  another.    It  is  customary 
among  scholars  to  classify  the  whole  group  In  three  ifudn 
divisions,  an  eastern  or  Gothic,  a  northern  or  Scandinavian, 
and  a  western  which  includes  English,  Frisian  and  German. 
We  have  noticed  above  that  (jothic  hegui  at  an  early  date  to 
show  marked  divergences  from   the  other  languages.    Tlie 
Scandinavian  languages  also  certainly  underwent  a  considerable 
number  of  peculiar  changes  before  the   beginning  of  their 
literatures.    But  it  is  to  be  remembered  that  from  the  6th 
century  to  the  9th  the  Scandinavian  peoples  were  practically 
cut  off  from  communication  with  other  Teutonic  nations  hy 
the  Slavonic  occupation  of  Mecklenburg  and  eastern  Holstein. 
The  earliest  of  the  more  striking  sound-changes  peculiar  to 
Scandinavian,  viz.  the  loss  of  initial  j-,  is  not  thought  to  have 
taken  place  before  the  7th  century,  while  the  most  characteristic 
features  in  its  morphology,  i.e,  the  development  of  the  post- 
positive article  and  of  the  new  medio-passive,  bebng  in  all 
probability  to  a  later  period.    If  we  confine  our  attention  to 
changes  which  probably  took  place  before  the  middle  of  the 
7  th  century  it  will  be  seen  that  the  English  and  Frisian  lan- 
guages may  fairly  be  described  as  lying  about  midway  between 
Scandinavian  and  German,  though  they  had  already  developed 
well-marked  characteristics  of  their  own. '  They  are  doubtless 
to  be  regarded  as  the  representatives  of  the  old  language  of 
the  maritime  districts,  and  it  is  probable  that  langua^;es  of  this 
type  wefe  at  one  time  spoken  along  the  whole  of  the  coast 
between  the  present  frontiers  of  Belgium'and  Denmark.    On  the 
other  hand  the  special  characteristics  of  German  in  all  pro- 
bability developed  in  the  interior  and  those  of  Scandinavian 
round  the  Baltic  and  the  Cattegat.    From  the  8th  century 
onwards  the  High  German  (southern)  dialects  of  German  differed 
greatly  from  those  spoken  further  north  owing  to  the  operation 
of  the  changes  generally  known  as  the  "  second  sound-shifting." 
Hie  northern  dialecu,  however  (Old  Saxon  and  Low  Fiankidb), 
were  essentially  German,  though  both  were- more  or  less  affected 
by  Frisian  influence. 

The  Gothic  and  Scandinavian  languages  have  one  ot  two 
characteristics  in  common,  the  most  important  of  which  is 
the  treatment  of  intervocalic  j  and  «  in  a  number  of  words. 
In   the  former  case    we  find   GoOl   -ddj"  and  O.N.  -ggi-, 


whereas  in  German  a  diphthong  devek^wd;  4,g,  G«Ui.  tm9i4§t 
(Gen.  of  twai,  "  two  "),  O.N.  tteggia:  O.RG;  omw.  In  tht 
latter  case  both  Goth,  and  Scand.  had  ggp  (O.N.  $go),  while  a 
diphthong,  appears  both  in  English  and  German,  «.g.  Coih. 
triggws  C*  true  "),  O.N.  tryg^i  A.S.  gcfrlMfr,  f^lswe,  O.H.G. 
gUriuwL  It  may  also  be  noted  that  Gothic  and  Scandinavian 
preserved  the  ending  -f  in  the  s  sing,  of  the  strong  Preterite, 
while  English  and  German  had  a  different  form  with  the  stem 
of  the  plur.  (see  above).  On  the  grotmd  of  these  common 
characteristics  some  scholars  h<rid  that  Gothic  and  Scandinavian 
are  more  closely  related  to  one  another  than  to  the  other 
Teutonic  languages.  But,  whatever  may  have  been  the  case 
originally — ^and  the  evidence  is  far  from  condosLve— it  is  clear 
that  by  the  4th  or  5th  century  the  Scandinavian  languages 
had  far  more  resemblance  to  English  and  German  than  to 
Gothic. 

The  languages  of  the  Vandals,  Gepldae  and  other  easteni' 
tribes  seem  to  have  been  practically  identical  tnth  Gothic. 
That  of  the  Burgundians,  so  far  as  we  can  judge  from  the  slight 
evidence  at  our  disposal,  had  at  least  as  much  in  common  with 
southern  German  as  with  (xothic,  which  may  be  due  to  fhe  fact 
that  this  tribe,  though  originally  located  in  the  basin  of  the 
Oder,  had  moved  westwards  by  the  4th  century.  The  early 
divergience  of  the  eastern  languages  in  general  from  those  of 
the  north  and  west  is  perhaps  to  be  ascribed  in  port  to  the  great 
extension  southwards  of  the  territories  of  the  eastern  tribes  in 
the  3rd  and  4th  centuries.  Yet  it  is  not  to  be  overlooked  that 
all  dialectical  divergences  within  the  Teutonic  group  seem  to 
be  of  relatively  recent  origin,  as  compared,  €.g.f  with  the  special 
characteristics  of  some  of  the  Greek  dialects.  Indeed  there  is 
scarcely  one  of  them  of  which  we  can  say  with  certainty  that  it 
dates  from  before  the  beginning  of  our  era. 

AoTBORiTiBS.— J.  Grimm.  DetUscht  Crammatik  (Qktittfefi,  1819, 
1832, 1837;  aad  ed.  Berlin,  1870-78,  Gfiteraloh,  iSoo) ;  W.Thomseo, 
Ober  den  Einfiuss  d,  werm.  SPfoeJun  cuf  die  nnm$eh4appiadle» 
(transl.  by  E.  Sievers),  Halle.  1870;  O.  Schade,  AUdeutukes  Wdrter* 
bucli  (Halle,  1872-82):  IC  Vemer.  Afkandlinger  pg  Breee  (reprinu), 
(Copenhagen,  1^3);  K.  Brugmann  and  B.  Delbrflck,  Grundriu  tU 
verff,  Crmnmaltk  d*  indegerm.  Spracken  (StFassbnnr,  1886-1900; 
2na  ed.  1897) ;  and  A  Comparatiee  Grammar  eX  the  Imdo-CermnnU 
Ijmguages  (London,  1888-1895);  W.  Braune,  GeUedie  CmimaUk 
(Halle,  1880,  4th  ed.  1895);  and  AUhochdeutsche  Crammaiik  (HaHc, 
1886.  2nd  ed.  1891);  E.  Sievers,  Angdsdchsische  CrommiOUt  (Halle.. 
188a,  3rd  ed.  1898);  and  Altgermaniscke  Metrik  (Halle.  1893); 
A.  Noreen.  AUnordiscke  Grammatik  (Halle,  1884:  and  ed.  1893^ 
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Utkast  till  FdrdOsningar  i  urgermansk  Judldra  (U^sak,  1890, 
Abriss  d.  urgerm.  Lautiehre  (Strassburg,  1894) : "  Geschichte  d.  nord 


Grammaitk  (Heidelberg,  1807):  F.  Dieter,  R.  Bethge,  O.  Bremer. 
F.  Hartmann  and  W.  Schiater,  LaiOr  u.  FarmenUkre  d*  altgerm 


E.  M.  Wright,  ad  English  Grammar  (Oxford.  19^);  W.  Wilmanns. 
Peulsche  Crammatik  (btrassburg,  1803 — );  (A.  Fick)  A.  Torp  und 
H.  Falk,  WortukaSz  d.  germ.  Sprackeinkeit  (GOttingen,  1909). 

TEUTONIC  ORDER,  TRB»  or  Teutonic  Knights  of  St  Mary*s 
Hospital  at  Jerusalem  (Der  deutscke  Orden,  Deutsche  RiUer)  was 
one  of  the  three  great  military  and  rehgious  orders  which  sprang 
from  the  Crusades  (9.0.).  Later  in  birth  than  the  Templars 
and  Hospitallers,  the  Teutonic  Order  traces  its  first  beginnings 
from  the  third  Crusade.  Already,  indeed,  in  1x43  ve  hear  of  a 
hospital  of  Germans  at  Jerusalem,  which  Celestine  11.  places 
under  the  control  of  the  Hospitallers,  with  the  stipulation  that 
the  prior  and  servants  alone  shall  necessarily  be  of  Gemsan 
birth.!  But  it  is  amidst  the  privations  and  plague  which 
attended  the  siege  of  Acre,  during  the  third  Crusade,  that  the 
first  certain  beginnings  of  the  Order  appear.  In  the  winter 
of  z  190*91  certain  pious  merchants  from  Bremen  and  Lflbcck 
(towns  with  which  the  Order  was  still  to  be  connected  in  the 
days  of  its  hter  history)  kid  the  foundations  of  a  ho^tal  in  a 
*  lUihricbt.  CestkUkte  des  Kdrnprndu  JmuAm,  pi  M^ 
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VMsfll  whiditlwsr  htd  divwtt  ttlioit^  WHIdn  a  feir  yttat  the 
foundation  apparentJy  became  attacKed  to  the  Qennan  Church 
«f  St  Maiythe  Virgiii  at  Jerusalem;  and  in  Maich  1x98  (there 
being  present  in  the  Holy  Land  a  mimber  of  Germans,  the  relics 
of  Henry  VI.'s  projected  crusade),  the  great  men  of  the  army 
and  the  kingdom  raised  the  brethren  of  the  German  Hospxtid 
of  St  Maty  to  the  rank  ci  an  order  <rf  kmgbts.  The  original 
memben  were  thus  ennobled;  and  henceforth  it  was. the  rule 
that  only  Germans  of  noble  birth  couM  join  the  Order.  The 
Order  was  from  the  first,  therefore,  of  a  national  character, 
unlike  the  cosmopolitan  orders  of  the  Temphirs  and  HospttaUers; 
but  in  other  respects  it  was  modelled  upon  the  same  lines,  and 
shared  in  the  same  development.  Like  the  knights  of  other 
ordeis,  the  Teutonic  knights  lived  a  semi-monastic  life  under  the 
Augustinian  rule;  and  in  the  same  way  they  admitted  priests 
and  half-brothers  {servienies)  into  their  ranks.  Like  the  other 
two  orders,  the  Teutonic  Order  began  as  a  charitaUe  society,  de- 
veloped into  a  military  club,  and  ended  as  something  of  a  chartered 
company,  exerdsing  rights  of  sovereignty  on  the  troubled  confines 
of  Christendom.  Even  in  its  last  phase,  the  Order  did  not  forget 
its  original  purpose;  it  maintained  several  great  hospitals  in  its 
new  home  on  the  south-east  shore  of  the  Baltic,  in  addition  to  an 
had  4«s  ifnalides  at  Marienburg  for  its  sick  or  aged  brethren. 

For  a  hundred  years  <ii9i-x29x)  the  headquarters  of  the 
Order  were  at  Acre;  nor  was  it  until  1309  that,  after  a  brief 
sojourn  at*  Venice,  the  seat  of  government  was  transferred  to 
Marienburg  on  the  Vistula.  &rt  long  before  that  date  the 
Order  had  begun  to  find  that  its  true  work  lay  on  the  eastern 
frontiers  of  Germany.  Perhaps  ft  was' Hermann  von  SaLea, 
the  first  great  grand  master  of  the  Order  (i  210-1239),  who 
orii^naUy  conceived  the  idea  of  transpkinting  the  Order  to  the 
west.  At  any  rate  it  was  he  who  accepted  tlie  invitation  of 
Andrew  of  Hungary  that  the  Order  should  aid  him  with  its 
resources  against  the  Comans  by  whom  he  was  threatened. 
In  1 21 1  the  Order  received  from  the  king  the  district  of  Burzen- 
land  in  Trannylvania.  Towns  arose  and  agriculture  began  to 
flourish;  bot  seeking  to  make  itself  independent,  the  Order 
kst  its  lands,  and  disappeared  from  Transylvania.  A  new 
opportunity  almost  immediatdy  arose  on  the  banks  of  the 
^8t«da.  Here  Christian,  bishop  of  Prussia,  who  had  received 
from  the  Polish  duke  of  Masovia  a  part  of  Kulmerland  as  a 
fief,  had  founded  the  knightl/  Order  of  Dobrzin,  and  was 
attempting  with  its  aid  to  subdue  the  heathens  of  Prussia. 
Unsuccessful  in  his  attempt;  he  invited  the  Teutonic  Order  to 
come  to  the  rescue,  and  bestowed  on  the  Order  Ktdm  and  some 
of  the  frontier  towns  in  his  territory,  with  such  lands  as  it 
should  conquer  (1228).  Thus  the  Order  took  its  place  as  the 
founder  of  one  of  the  marks  on  the  eastern  frontier  of  Germany, 
and  began  to  play  its  part  in  that  Drang  nock  Osten,  which  is 
perhaps  the  vitally  important  thing  in  the  history  of  Germany 
from  the  12th  to  the  i4tfa  century.  Snce  the  days  of  AdoU 
of  Holstein  and  Henry  the  lion,  a  movement  of  German  coloni- 
lation,  in  which  farmers  from  the  Low  Countries,  merchants 
from  LUbeck,  and  monks  of  the  Cistercian  Order  all  played 
their  parts,  had  been  spreading  German  influence  from  the 
Oder  to  the  Vistula,  from  the  Vistula  to  theDwina— to  Prague, 
to  Gnesen,.and  even  to  Novgorod  the  Great.  Of  this  movement 
the  Teutonic  Order  became,  along  with  the  Hanse,  the  chosen 
representative.  It  was  not,  indeed,  the  first  knightly  Order  to 
gird  itself  for  the  task.  Besides  the  knightly  Order  founded 
by  Christian,  there  was  already  another  still  farther  east, 
which'  had  served  as  Christian's  modd,  the  Knights  of  the 
Sword  of  Livonia.  This  was  an  order  founded  by  Albert, 
3rd  bishop  of  Riga,  in  x2ox,  to  serve  as  an  instrument,  under 
hit  control,  for  the  conquest  of  the  land.  But  in  1237  the 
Knights  of  the  Sword  were  merged  into  the  Teutonic  Order, 
and  Livonia  be^me  a  province  of  the  Order,  with  a  master 
of  its  own  under  the  grand  master's  control,  just  as,  two  years 
before,  the  Order  had  also  absorbed  the  Knights  of  Dobrzin. 

^ROhricht,  CuckUkU  d*s  K5nigrtkJu  Jerusalem^  p.  54a.  The 
relations  of  thb  oew  foundation  to  the  German  hospital  mentioned 
fat  1143  oaumot  b^  traced. 


In  1229  the  Order  began  the  conquest  of  Prussia,  founding 
fortresses  at  each  step  to  rivet  its  conquests  (for  instance,  at 
Thorn,  named  after  Toron  In  Palestine),  much  as  the  Anglo- 
Normans  had  done  In  their  conquest  of  Wales.  Frederic  II. 
gave  the  Order  the  rights  of  a  priiKre  of  the  Empire  in  its  terri- 
tories: Conrad  of  Masovia  gave  it  the  whole  of  Kulmerland  in 
1230;  while  in  1234  the  Order  established  its  independence  of 
all  authoriti^  except  the  Papacy,  by  surrendering  its  territories 
to  the  Holy  See  and  receiving  them  back  again  as  a  fief.  The 
pope  gav^  to  those  who  joined  in  the  work  of  the  Order  the 
privOeges  of  Crusaders;  and  the  knights,  supported  by  numerous 
donations  and  large  accessions  to  their  ranks,  rapidly  Increased 
their  territories.  By  1266  they  ruled  the  eastern  bank  of  the 
Vistula  from  Kulm  to  its  mouth,  and  the  northern  shore  of  the 
Baltic  from  the  mouth  of  the  Vistula  to  KOnigsberg.  Livonia 
they  held  after  1237;  and  during  the  i4tb  century  they  gained 
the  Lithuanian  territory  of  *  Samogitia,  which  lay  between 
Livonia  and  their  Prussia,n  dominions,  while  they  also  added, 
to  the  west  of  the  Vistula,  Pomerellen  and  the  Neumark  (see 
under  Pkttssxa).  Already  by  the  beginning  of  the  14th  century 
these  conquests  had  fundamentally  changed  nhe  character  of 
the  Order.  It  lost  any  connexion  with  the  East:  after  the 
fall  of  Acre  in  1291,  the  grand  master  (whose  seat  had  been  at 
Acre,  while  the  German  master  {Deutsckmeister)  had  controlled 
the  Order  in  Germany)  moved  first  to  Venice,  and  then,  in 
1308,  to  Marienburg  on  the  Vistula.  Again,  with  the  accession 
of  large  territories,  the  Order  became  a  governing  aristocracy; 
the  original  care  for  the  sick,  and  even  the  later  crusading  zeal 
of  the  period  of  conquest,  gave  way,  when  conquests  were 
gained  and  administratioi^  was  needed,  to  the  problem,  half 
military,  half  political,  of  governing  a  frontier  state.  The 
statutes  of  the  Order  were  altered  to  suit  the  new  conditions, 
and  a  whole  system  of  administration  arose.  At  Marienburg 
the  grand  master  maintained  a  magm'flcent  court;  round  him 
were  the  five  great  dignitaries  of  the  Order,  the  Grand  Com- 
mander, the  Marshal,  the  Hospitaller,  the  Treasurer  {Tressler) 
and  the  Keeper  of  the  Wardrobe  {Trapier)  to  see  to  the  clothing 
of  the  Order.  There  was  a  Landmeister  for  Livonia,  and  another 
(the  Deutsckmeister)  for  the  German  province,  with  his  seat  at 
Mergentheim  in  Swabia.  Over  each  of  the  twenty  districts  of 
the  Order  was  set  a  commander  {Konttur),  with  the  brethren  of 
his  house  at  his  ade  as  advisers.  The  commander  was  bound 
by  the  advice  of  his  brethren;  and  in  the  same  way  the  general 
chapter  of  the  Order,  consisting  of  the  landmeisters  and  the 
great  dignitaries,  formed  an  advisory  board  to  the  grand  master 
in  matters  such  as  treaties  and  internal  le^slation.  It  was 
government  by  an  aristocracy  almost  Venetian  in  character. 
The  individual  was  merged  in  the  Order:  each  brother  must 
pray  four  times  in  the  day,  and  four  times  at  night,  and  he  must 
at  all  times  pay  an  unquestioning  obedience  to  his  superiors. 
The  Order  was  at  once  supreme  ecclesiastical  and  political 
authority.  There  were  no  struggles  of  Church  and  State  in  its 
dominions:  the  state  was  also  the  church:  the  bishops  and  the 
canons  of  the  four  bishoprics  (with  the  exception  of  Ermeland) 
were  priests  of  the  Order.  The  lay  subjects  of  the  Order  con^ 
sisted  of  two  classed;  on  the  one  hand  there  were  the  conquered 
Prus^ns,  in  a  position  of  serfdom^  bound  in  time  of  war  to 
serve  with  the  brethren  in  foreign  expeditions;  on  the  other 
hand  there  were  the  German  immigrants,  both  urban  and 
rural,  along  with  the  free  Prussians  who  had  voluntarily  sub- 
mitted and  remained  faithful.  The  towns  were  large  and 
flourishing;  as  many  as  nxty  arose  in  the  period  between  1233 
and  1416,  including  Thorn  and  Elbihg,  Danzig  and  KSnigsberg 
(named  after  Ottocar  of  Bohemia,  who  took  part  in  the  campaign 
during  which  it  was  founded).  The  towns  possessed  the  rights 
of  Magdeburg,  or  (jiike  Elbing)  those  of  LUbeck;  the  most 
important  of  them  soon  came  to  join  the  Hanseatic  League. 
The  Order  only  imposed  customs  duties:  it  levied  no  tolls 
within  the  land;  and  though  its  consent  was  necesstfy  to  any 
change  in  munidpal  ordinances,  it  allowed  the  towns  a  large 
amount  of  sdf-govemment.  The  concord  of  the  Order  with 
I  the  towns  and  the  Hanse  was  one  great  cause  of  its  prosperity 
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untn  the  close  of  the  14th  century;  aad  the  rupture  of  that 
concord  in  the  15th  century  was  largely  'responsible  for  its  falL, 

This  political  and  material  strength  enabled  the  Order  to 
weather  the  storm  by  which  the  Templars  were  destroyed  at 
the  beginning  of  the  14th  century.  For  a  time,  indeed,  the 
Order  lay  under  papal  sentence  of  excommunication;  but  the 
.transference  of  his  seat  to  Marienburg  at  this  time  (1308)  gave 
the  grand  master  a  basis  from  which  he  was  able  to  make  easy 
terms  with  the  pope.  Nor  was  the  Order,  during  the  14th 
century,  at  all  unfaithful  to  its  original  calling.  Particularly 
under  the  grand  master  Winrich  of  Kniprode  (1351-1382)  it 
was  the  school  of  northern  chivalry,  engaged  in  unceasing 
straggle  to  defend  and  extend  Christianity  against  the  heathen 
Lithuanian.  To  the  brilliant  court  of  Marienburg,  not  only  a 
school  of  chivalry,  but  under  Winrich's  predecessor  Luther  of 
Brunswick,  a  literary  centre,*  men  came  from  all  over  Europe 
to  win  their  spurs.  John  of  Bohemia  had  fought  by  the 
Vistula:  Henry  of  BoUngbroke  was  of  the  goodly  company; 
Chaucer's  perfect  knight  had  travelled  in  "  Pruce  and  Lettowe." 
The  neo-chivalry  of  the  14th  century,  in  which  a  fantxistic 
love  of  adventure  had  displaced  the  finer  and  more  ideal  motives 
of  the  old  chivalry,  looked  towards  the  Vistula  and  Marienburg. 
.  At  the  height  of  its  glory  sudden  and  irretrievable  ruin  fell 
upon  the  Order.  The  conditions  Which  had  made  possible  its 
prosperity  now  disappeared.  Externally,  a  Slavonic  reaction 
came,  and  dealt  heavy  blows  to  the  eastward  advance  of  German 
civilization.  The  Hussite  movement,  a  victorious  expression  of 
Czech  nationality,  is  contemporaneous  with  the  loss  of  German 
dominion  in  Prussia;  the  exodus  of  German  students  from 
Prague  takes  place  a  year  before  the  defeat  of  the  Order  at 
Tannenburg.  The  particular  danger  from  the  Slavs  of  the 
north-east  arose  from  the  conversion  of  Lithuania,  and  the 
union  of  converted  Lithuania  to  Poland.  The  conversion  of 
Lithuania  deprived  the  Order  of  its  mission:  the  union  of 
Lithuania  to  Poland  robbed  it  of  the  security  which  it  enjoyed 
while  they  were  disunited,  and  gave  new  strength  to  Poland, 
a  constant  enemy  to  the  Order  which  had  deprived  it  of  any 
outlet  on  the  Baltic.  Internally,  too,  the  Order  suffered.  The 
Hussite  wars,  the  feuds  of  Burgundian  and  Armagnac,  the 
renewal  of  the  Hundred  Years'  War,  all  prevented  it  from 
drawing  new  blood  from  the  west.  But  above  all  it  lost  touch 
with  its  subjects.  A  religious  order,  largely  composed  of  immi- 
grants from  abroad,  could  not  permanently  rule  a  state  which 
bad  developed  a  national  feeling  of  its  own;  and  the  native 
luistocracy,  both  of  the  towns  and  the  country,  revolted  against 
its  dominion.  The  rebellious  elements  allied  themselves  in- 
stinctivdy  with  the  Poles,  who  thus  found  the  absorption  of 
the  greater  part  of  the  lands  of  the  Order  an  easy  task.  Com- 
mercial jealousy  aided  the  process:  the  Order  had  alienated 
the  towns  by  entering  into  competition  with  their  trade;  it 
had  established  a  monopoly  of  amber  and  even,  occasionally, 
of  com;  and  its  agents  were  spread  as  far  afield  as  Bruges. 
This  commercial  policy  had  indeed  a  deeper  and  more  fatal 
effect  than  the  alienation  of  the  towns;  it  secularized  stiU 
further  the  brethren  of  the  Order,  and  made  them  financiers 
instead  of  soldiers.  Their  finances  were  indeed  excellent;  they 
kept  regular  accounts,  and  had  already  developed  the  modern 
principle  of  separating  the  ciyil  list  from  the  expenses  of  the 
government;  but  when  they  brought  the  tables  of  money- 
changed  uito  the  temple,  they  were  doing  as  the  Templars 
had  done  before  them,  and  were  likely  to  suffer  as  the  Templar; 
bad  suffered. 

The  first  blow  struck  at  the  Order,  if  it  did  not  destroy  its 
power  immediately,  ruined  its  prestige  for  ever.  The  defeat 
which  the  Polish  king  Ladislaus  mflicted  upon  the  knights  at 
Tannenberg  in  1410  was  crushing.  It  brought  Ladislaus  little 
Immediate  gain;  but  it  stimulated  the  elements  of  unrest  in 
Pmssia  to  fresh  activity..   The  discontented  clergy,  especially 

*■  Every  boast  of  the  Order  had  two  karned  brethren,  one  learned 
in  the  l»w,  one  in  theology.  There  wen  also  dementary  Khoob, 
and  munidoal  foundations  in  which  Latin  was  taught*  in  the 
dominkms  01  the  Order. 


10  Uvonia;  the  towis,  such  u  Dnnaig;  the  aa^t  ti^<^°>7i 
organized  in  a  kafue  (the  Eidtehsmkund,  or  Leagneof  tkLizud), 
all  sought  to  use  their  opportunity.  It  was  in  vain  tbat  tk 
heroic  grand  master,  Heniy  of  Plauen  (1410-1413)  soegb^  ^ 
stem  the  tide  of  disaster  j  he  was  deposed  by  the  cbapur  d 
the  Order  for  bis  pains.  The  success  of  the  Hiissiu  iwh  in 
Germany  gave  fresh  confidence  to  the  Slavs  oi  Fobad.  Tbe 
Order  was  at  variance  within  itsdf ;  aome  ol  the  houaa  tl  tbe 
brethren  refused  to  obey  the  marshal,  and  the  gcand  muta 
quarrelled  with  the  German  muter.  Above  ail,  there  anst 
in  1440  the  Prussian  League  (.Prcusstscker  Bimd),  is  «kick  the 
nobles  and  towns  joined  together,  nominally  for  amnon  po- 
tecUon  of  their  rights,  but  really  against  the  Order.  The 
League  naturally  aympathised  with  Poland,  not  only  beraue 
Poland  was  the  enemy  of  the  knights,  but  also  because  under 
Poland  it  hoped  to  enjoy  the  practical  liberty  which  Tolisb 
anarchy  already  aeemcd  to  offer.  The  ultimate  result  ««i 
that  in  1454  an  embassy  of  the  League  offered  Frusfia  to  ibe 
Polish  ki^,  and  'that,  after  many  years  of  war,  the  Peace  d 
Thorn  (1466)  gave  to  Pohuid  West  Prussia,  with  Marienbw^B. 
Thorn,  Danzig  and  other  towns,  in  full  poaseasion,  and,  whik 
leaving  East  Prussia  to  the  Order,  made  the  Order  the  vassah 
of  Poland  for  the  territory  which  it  retained.  Henceforth  the 
grand  roaster  was  to  sit  in  the  Polish  diet  on  the  left  of  the  king, 
and  half  of  the  knights  of  the  Order  were  to  be  Polish.- 

From  1466  to  1526  grana  masters  of  the  Order  ruled  in  East 
Prussia  as  vassals  of  Poland.    But  the  master  of  the  Livoniaa 
province  and  the  German  master  would  not  obey  a  Polisb 
vassal,  and  went  their  own  way;  the  German  master  took  the 
grand  master's  place  as  a  prince  of  the  Empire.    The  brethren 
of  East  Prussia,  however,  still  sighed  for  independence;  and 
they  pursued  the  policy  of  choosing  German  princes  to  be  grand 
masters  of  the  Order,  in  the  hope  of  regaining  liberty  by  their 
aid.    Frederick  of  Saxony  held  the  office  from  1498  to  xs^i*  *^ 
he  was  succeeded  by  the  HohenaoUem  Albert  of  Brandenburg 
Anspach.    When   Lutheranisra   arose,   it   spread    rapidly   in 
Prussia;  Albert  himself  came  mto  contact  with  Luther,  and 
turning  Protestant  he  secularized  his  territories,  and  (1526) 
made  them  into  an  hereditary  duchy,  still  held  as  a  fief  of  the 
king  of  Poland.    Few  of  the  brethren  resisted;  and  the  Onki 
quietly  ceased  from  the  land  where  for  three  hundred  years  it 
bad  had  its  being. 

Henceforth  the  Xeut<Niic  Order  lived  in  Germany  and  in 
Livonia.  The  master  of  the  latter  province  had  beaten  off  an 
attack  of  the  Russians  in  1502,  and  secured  a  fifty  years'  peace. 
But  in  1 561  another  master  followed  the  example  of  Albert, 
and  received  Courland  as  an  hereditary  fief  from  Poland. 
Henceforth  the  Order  was  confined  to  Germany  alone.  The 
German  master— now  grand  master  and  German  master  an  <Hie 
— had  his  headquarters  at  Mergentheim  in  Swabia;  the  revenues 
of  the  states  scattered  throughout  the  twelve  bailiwicks  of  Ger- 
nuiny  sustained  him  and  his  Order.  T^e  Order,  clinging  to  its 
rights  with  the  conservatism  of  an  ecclesiastical  corporation» 
still  maintained  its  dalms  to  East  Prussia,  and  pressed  them 
tenaciously  even  against  the  electors  t>f  Brandenburg  them- 
selves, when  they  inherited  the  land  on  the  failure  of  Albert's 
descendants  in  1618.  The  French  Revolution  finally  deprived 
the  Order -of  all  its  estates,  and  for  a  while  of  its  existence.  In 
1801  the  bailiwicks  to  the  west  of  the  Rhine  were  absorbed  .by 
France;  in  1809  the  Order  was  entirely  suppressed,  and  it« 
lands  went  to  the  secular  prmdpalities  in  which  they  lay.  But 
in  1840  the  Order  was  resuscitated  in  Austria,  where  it  now 
exists  as  a  semi-religious  knighthood,  dos^y  connected  with 
the  Habsburgs. 

It  has  remembered  its  earliest  objects,  and  has  of  late  years 
engaged  during  war  in  the  ambulance  service.  "  At  the  foot 
of  sunny  vineyards,"  says  Trdtschke,  ''the  house  of  the 
Teutonic  Order  now  stands  at  Botzen;  on  its  door  is  still 
emblazoned  the  black  cross — in  the  middle  of  the  shield  ol 
the  Habsburg-Lorrainers."  Whatever  its  connexion  with  the 
Habsburgs,  the  Order  has  its  real  heirs  in  the'HohenzoIIerns  of 
Prussia.    When  Frederic  the  Great  gained  West  Prussia  by 
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the  first  partition  of  Poland  (177s),  he  was  nutting  together  once 
more  the  dominions  of  the  Order,  sundered  since  1466;  and  it 
is  the  kings  of  Prussia  who  have  inherited  tiie  Order's  task  of 
maintaining  German  influence  on  the  banks -of  the  Vistula. 

LiTBaATURB. — ^The  article  w  chiefly  based  on  H.  von  Treitscbke** 
Das  deutscke  Ordenstamd  Freusuns,  in  Hislorisdu  und  Pf^iUsche 
Aufsdtae^  vol.  ii.  (Leipzig.  187 1)«  and  on  j;  Loserth,  Ceschichte  (Us 
spaleren  MUielalUrs  (Munich  and  Berlin,  190O.  Loserth  gvves  a 
bibliography  of  authorities  dealing  with  the  history  of  the  Order 
on  pp.  131,  365  and  567-8.  The  original  evidence  is  to  be  found 
in  E.  Strefalke,  TabiOat  Ordinis  Tttttomici  (Berlin,  1869),  and  in 
Scripiores  rtmm  Prussicantm  {Lap^,  1861-1870^^  J.  Volgt  has 
traced  the  Ixistory  of  the  Oder  previous  to  1526  m  his  Ceschichte 
Preussens  (Kdnigsberg.  1827-1839),  and  he  lias  dealt  with  the 
organization  of  the  Carder,  and  with  its  hjatory  in  Germany  from 
1535  to  1858,  in  his  Ceschichte  des  d&utschen  RUterordtn  in  seinen 
swUf  Balleiem  in  Deutuhland  (Berlin,  18^7-1859).  More  recent 
writers  are  Lohmeicr,  Ceschichte  Oft-  una  Westprenssens  (Gotha, 
1880),  and  Prutz,  Ceschichte  Preussens  (Stuttgart.  1900).  For 
monographs  on  the  grand  masters,  the  various  territories,,  and  the 
different  epochs  io  the  history  of  the  Order  see  the  references-  in 
Loserth's  work.  (jE.  Da.) 

TEUTONIC  PBOPLBS,  a  comprehensive  tenn  for  those  popu- 
lations of  Europe  which  speak  one  or  other  of  the  various 
Teutonic  languages,  viz.,  the  Eoj^sh-speaking  inhabitants  of 
the  British  Isles,  the  GernuLn<q)eaking  inhabitants  oi  Germany, 
Austria-Hungary  and  Switzerland,  the  Flemish-speaking  jn- 
habitants  of  Belgium,  the  Scandinavian-speaking  inhabitants 
of  Sweden  and  Norway  ajid  practically  all  the  idiabitants  of 
Holland  and  Denmark.  To  these  we  have  to  add  small  (German 
and  Flemish-speaking  communities  in  Italy  and  France  and 
somewhat  larger  German  and  Swedish  populations  in  Russia. 
Outside  Europe  we  hive  to  nKlude  also  the  very  numerous 
populations  in  America,  Africa,  Australasia,  &c,  which  have 
emigrated  from  the  same  countries.  The  statement  that  the 
Teutonic  peoples  are  those  which  speak  Teutonic  languages 
requirss  a  certain  amount  of  qualification  on  one  side.  In 
the  British  Isles,  ei^ecially  Ireland,  there  is  (in  addition  to 
the  Celtic-speaking  elements)  a  considerable  population  which 
claims  Celtic  nationality  though  it  uses  no  language  but  English; 
and  further  all  Teutonic  communities  contain  to  a  greater  or 
less  degree  certain  immigrant  (especially  Semitic)  elements 
which  have  adopted  the  languages  of  their  neighbours.  On 
die  other  hand  there  does  not  appear  to  be  any  considerable 
population  anywhere  which  claims  Teutonic  nationality  without 
using  a  Teutonic  language.  We  know  indeed  that  France, 
Spain,  Italy,  &c.,  contained  within  historical  times  krge  popular 
tions  which  were  Teutonic  both  by  origin  and  by  language, 
but  these  have  now  been  completely  absorbed.  Simlkcrly, 
there  is  no  doubt  that  the  inhabitants  of  England  and  of  the 
(kiman-speaking  regions  of  the  Continent  are  xlescended  very 
largely  from  peoples  which  two  thousand  years  ago  spoke  non- 
Teutonic  languages.  Yet  on  the  whole  the  definition  given  above 
may  1>e  accepted  as  generally  true  for  the  present  time. 

It  is  to  be  observed  that  the  term  "  Teutonic  "  is  d  scholastic 
and  not  of  popular  origin,  and  this  is  true  also  of  the  other 
terms  ("  Germanic,"  "  Gothic,"  lie.)  which  awj  or  have  been  used 
in  the  same  sense.  There  is  no  generic  term  now  in  popular 
use  either  for  the  languages  or  for  the  peoples,  for  the  reason 
that  their  common  origin  has  been  forgotten.  In  Tacitus's 
time,  however,  when  the  area  occupied  by  the  Teutonic  peq>les 
was,  of  course,  considerably  less  than  now,  a  consciousness  of 
their  relationship  to  one  another  was  fully  retained.  He  dtes 
native  poems  which  declared  that  the  Inguaeones,  Hermiones 
and  Istaeuones— the  three  main  branches  of  the  Germani 
<sce  below) — ^were  spruhg  from  three  sons  of  a  certain  Mannus 
(perhaps  **  Man  "),  who  was  himself  the  son  of  the  god  Ttiisto 
the  son  of  Earth;  and  in  a  Prankish  document  at  least  four 
centuries  later  we  hear  again  of  three  brothers  named  Erminus, 
Inguo  and  Istio,  from  whom  many  nations  were  descended. 
In  English  documents  also  we  find  eponymous  national  ancestors 
grouped  together  in  genealogical  trees,  and  there  Is  reason  to 
believe  that  the  common  origin  of  the  various  Teutcmfc  peoples 
was  remembered  to  a  certain  extent  until  comparatively  late 
in  Che  middle  ages. 


Tb^  Hngulstic  cbaiBCteristics  of  the  various  Teutoofc  peoples 
have  been  dealt  with  under  Tectonic  LAMCtJACES.  In  regard 
to  physical  features  they  present  at  the  present  time  very  many 
varieties  both  of  stature  and  of  pigmentation,  though  on  the 
whole  they  are  probably  the  tallest  and  fairest  oi  European 
peoples.  These  characteristic^  are  noted  by  a  number  of  andenC 
writers  in  language  which  seems  to  show  that  they  must  at  that 
time  have  bc^  at  least  as  pronounced  as  among  any  of  the  pre* 
sent  Teutonic  peoples.  Moreover,  the  tallness  and  doHcfaocepfaaly 
which  DOW  specially  mark  the  more  northern  peoples  of  the  groupi 
appear  very  prominently  in  cemeteries  of  the  migration  period 
in  Switserland  and  other  neighbouring  countries.  On  the  whole, 
however,  the  skeletons  found  in  (German  and  Scandinavian 
tombs  dating  even  from  the  earliest  period  do  not  show  any 
very  remarkable  differences  from  those  of  the  present  .day. 
But  whether  we  are  justified  in  q>eaking  of  a  Teutonic  race  in 
the  anthropolo|^d&l  sense  is*  at  least  doubtful,  for  the  most 
striking  characteristics  of  these  peoples  occur  also  to  a  con- 
siderable extent  among  their  eastern  and  western  neighbours, 
where  they  can  hardly  be  ascribed  altogether  to  Teutonic 
admixture.  The  only  result  of  anthropological  investigation 
which  so  far  can  be  regarded  as  definitely  established  is  that  the 
old  Teutonic  lands  in  northern  Germany,  Denmark  and  southern 
Sweden  have  been  inhabited  by  people  of  the  same  type  since 
the  nedithic  age,  if  not  earlier. 

The  results  of  investigations  in  prehistoric  archaeology  are 
treated  in  the  articles  Geruany  and  Scandinavian  Civiiim- 
TTON.  As  no  Teutonic  inscriptions  are  extant  from  before  the 
3rd  or  4th  centuries,  it  cannot  be  stated  with  absolute  certainty 
what  tjrpcs  of  .objects  are  characteristic  of  Teutonic  civillzatioB 
in  the  hmvte  and  earliest  iron  ages.  Yet  throughout  the 
bronze  age  it  is  possible  to  trace  a  fairly  well-defined  group  of 
antiquities  covering  the  basin  of  the  Elbe,  Mecklenhnig,  H<d* 
stein,  Jutland,  southern  Sweden  and  the  islands  of  the  Belt, 
and  archaeologists  have  conjectured  with  much  probability 
that  these  antiquities  represent  the  early  dvih'zation  of  the 
Teutonic  pec^les.  The  dvQization  was,  of  course,  not  wholly 
of  native  growth.  Strong  foreign  influence,  first  Aegean  and- 
later  Etruscan,  can  be  distinguished;  but  the  types  introduced 
from  the  south  have  generally  undergone  considerable  modifi* 
cation  and  expansion.  The  somewhat  surprismg  degree  of 
wealth  and  artistic  skill  of  which  many  of  even  the  earliest 
antiquities  give  evidence  is  probably  to  be  explained  by  the 
importance  of  the  amber  trade.  Both  in  eastern  and  in  western 
Germany  the  objects  found  are  of  somewhat  different  types 
and  seem  to  point  to  a  lower  standard  of  dyilization;  What 
peoples  inhabited  these  regions  can  <»ly  be  conjectured,  but 
there  is  a  certain  amount  of  evidence  from  pkce-names-^ot 
altogether  satisfactory— that  the  Celtic  peoples  at  one  time 
extended  eastwards  throughout  the  basin  of  the  Weser.  With 
the  beginning  of  the  iron  age  (perhaps  r.  500-400  B.C.)  Cekic 
influence  becomes  apparent  everywhere.  By  this  time,  however, 
the  great  Cdtic  movement  towards  the  south-east  had  probably 
begun,  so  that  the  Teutonic  peoples  were  now  cut  of!  from 
direct  communication  yith  the  centres  of  southern  civilization. 

X.  History.'— The  fii^t  recognition  that  the  inhabitants  of 
Germany,  Holland,  &c.f  were  a  people  distinct  from  their  Celtic 
neighbours  dates  from  about  the  middle  of  the  ist  century  b.c:, 
when  Caesar's  conquest  ai  Gaul  rendered  a  knowledge  of  northern 
Europe  more  generally  accessible  to  the  Romans.  Certain 
notices  relating  to  individual  Teutonic  tribes  come  down  itom 
stiU  earlier  times.  Thus  there  can  be  little  doubt  that  the 
Cimbri  (q.v.)  and  their  aHies,  who  hivaded  Jllyrictim,  Gaul  and 
Italy  in  the  last  years  of  the  preceding  century,  were  for  the 
most  part  of  Teutonic  nationality.  The  Bastarnae  also,  who 
in  the  3rd  century  B.C.  invaded  and  settled  in  the  regions  be* 
tween  the  Carpathians  and  the  Black  Sea,  are  said  by  several 
ancient  writers  to  have  been  Teutonic  by  origin,  though  they 
had  largely  intermarried  with  the  native  inhabitants.  Again, 
individual  travellers  from  the  time  of  Pytheas  onwards  had 
visited  Teutonic  countries  in  the  north.  In  none  of  the  early 
records,  however,  do  we  get  any  dear  indication  that  the 
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Tetttooic  people^  «ct«  dktinguisbed  from  the  Cdts.  Ftom 
the  time  of.  Caesar  onwards  the  former  were  known  to  the 
Romans  as  "  Germani/'  a  name,  of  uncertain  but  probably 
Gaulish  origin.  It  is  said  to  have  been  first  applied  to  certain 
Belgic  tribes  in  the  basin  of  the  Meuse.  who  may  lormeriy 
have  come  from  be3rcmd  the  Rhine. 

'  At  the  beginning  of  our  era  the  Teutonic  peoples  stretched 
from  the  Rhine  to  the  Vistula.  Before  Caesar's  arrival  in 
Gaul  they  had  advanced  beyond  the  former  river^but  their 
farther  progxess  in  this  direction  was  checked  by  his  campaigns, 
and,  though  both  banks  ol  the  river  were  occupied  by  Teutonic 
tribes  throughout  the  greater  part  bf  its  ooucs^  moat  of  these 
lemained  in  definite  subjection  to  the  Romans.  The  eastern- 
most Teutonic  tribe  was  probably  that  <d  the  Goths,  in  the  basin 
of  the  Vistula,  while  the  farthest  to  the  south  were  the  Mar- 
oomanni  and  Quad!,,  in  Bohemia  and  Moravia.  These  latter 
districts,  however,  had  been  conquered  from  the  Boii,  a  Celtic 
people,  diortly  before  the  beginning  of  our  era.  Towards  both  the 
south  and  west  the  Teutonic  peoples  seem  to  have  been  pressing 
the  Celts  for  some  oonsiderable  time,  since  we  are  told  that,  the 
Hdvetii  had  formerly  extended .  as  ^  as  the  Main,  while 
another  important  Celtic  tribe,  the  Volcae  Tcctosages,  had 
occupied  a  still  more  remote  position,  which  it  is  impossible 
now  to  identify.  How  far  the  Teutonic  peoples  extended  north- 
wards at  this  time  cannot  be  determined  with  certainty^  but 
it  is  dear  that  they  occupied  at  least  a  considerable  part  of 
the  Scandinavian  peninsula. - 

It  has  already  been  mentioned. that  the  Teutonic  p60t>Ies  of 
this  period  seem  to  have  been  fully  conscious  of  their  common 
origin.  What  exactly  the  grouping  into  Ingoaeones,  Hermiones 
and  Istaeuones  was  based  upon  can  cmly  be  conjectured,  though 
probably  its  origin  is  to  be  sought  rather  in  religioa  than  w 
political  union.  The  name  of  the  Hexmioiies,  who  are  defined 
as  ''central"  or  "interior"  peoples,  is  probably  connected 
with  that  of  the  Irtmnsul,  the  sacred  pillar  of  tbe  Old  SaJtaus. 
The  Inguaeones 'again  are  defined  as  being  "  next  to  the  ocean  "; 
bttt  the  name  can  be  tiaced  only  in  Denmark  and  Sweden, 
where  we  find  the  eponymous  hero.lng  and  the  god  Yngvi 
(Fny)  respectively.  It  is  likely  that  the  name  really  belonged 
only  to  the  peoples  of  the  southern  Baltic  Very  *  probably 
there  were  many  tribes  which  did  not  regard  themselves  as 
belonging  to  any  of  these  groups.  Tadtus  himself  fecords  a 
variant  form  of  the  genedogy  (sciie  above),. according  to  which 
]^annus  had  a  larger  number  of  soi^,  -who  were  regarded  as  the 
ancestors  of  the  Suebi,-  Vandiiii,  Atarsi  and  others  (see  Suebx, 
Vaztdals).  In  two  at  least  of  these  cases  we  hear  of  sanctuaries 
which  were  resorted  to  by  a  number  of  tribes.  •  It  is-  not  to  be 
doubted  that  uich  religious  confederatious  wore  favourable  to 
the  existence  of  political  unions.  '  Generally  speaking,  however, 
each  tribe  formed  a  political  unit  ui  itself,  and. the  combinations 
brought  together  from  time  to  time  in  the  hands  of  powerful 
kin^  were  liable  to  fall  to  pieces  after  the  first  disaster. 

For  a  few  years  at  the  beginning  of  the  Christian  era  the 
part  of  Germany  which  lies  west  of  the  Elbe  was  under  Roman 
government;  but  after  the-  defeat  of  Varus  (a.d.  9)  the  Rhine 
and  tbe  Danube  formed  in  general  the  frontlets  of  the  empire. 
Roman  Influence,  however,  nnade  itself  felt  both  by  way  of 
trade  and  especially  by  the  employment  of  German  soldiea 
in .  the  auxiliary  forces.  In  the  age  of  -national  migrations — 
Irom  tbe  4th  to  the  6th  century— the  territories  of  tbe  Teutonic 
peoples  were  vastly  extended,  partly  by  conquest  and  partly 
by  arrangement  with  the  Romans.  Th^  movements  b^n  in 
t^  east,  where  we  find  the  Goths  ravaging  Dacia,  Moesia  and 
tiie  coast  regions  as  early  as  the  3rd  century.  In  tbe  foUowiug 
century  the  Vandals  settled  in  Pannonia  (western  Hungary), 
while  the  Goths  occupied  Dacia,  which  had  now  been  given  up 
by  the  Romans,  and  subsequently  took  possession  also  oi  lai^ge 
territoriesito  the  south  of  the  lower  Danube. 
.  The  5th  century  was  tbe  time  of  the  greatest  national  move- 
ments. In  406-9  the  Vandals  and  other  tribes  invaded  Gaul 
from  the  east  and  subsequently  took  possession  of  Spain  and 
north'Wfttem  Africa.    Immediately  afterwards  tho  Vii^Bptfas 


Italy^  and  captured  Rome;  then  tuining  weatwank 
they  occupied  southern  .(jaul«nd  Spain.  The  southern  Suebic 
peoples,  the  Akmaani  and  JBavarians,  extended  their  frontiers 
as  far  as  the  Alps  probably  about  the  same  time.  Not  much 
later  a  considerable  portion  of  northern  Gaul  fell  into  the  hands 
of  the  Fhinks,  and  before  the  middle  of  the  century  the  eastern 
part  was  occupied  by  the  Burgundians.  Sevoral  of  these  move* 
ments  were  due,  without  doubt,  to  pressiue  from  the  Huns,  aa 
eastern  people  .who  had  conquered  many  Teutonic  tribes  and 
^established  tbe  centre  of  their  power  in  Hungary.  Their  empire, 
however,  speedily  broke  up  after  the  death  of  their  king  Attila 
in  4S3f  I'he  chief  events  of  the  latter  part  bf  the  century  were 
the  conquest  of  the  eastern  part  of  Britain  by  the  Angli,  the 
invasion  of  Italy  by  the  Gstfogoths  and  the  complete  subiuga- 
t»>n'  of  Aorthem  Gaul  by  the  Franks.  By  this  time,  with  the 
exception  of  Brittany  and  the  southern  part  of  Ihe  Balkan 
peninsula,  practically  the  whole  of  southern  and  western  Europe 
was  under  Teutonic  govemment. 

It  is  customary  to  attribute  this  great  expansion  partly  to 
tbe  increasing  weakness  of  the  Romans  and  ftutfy  to  pressure 
of  population  in  Germany.  Both  explanations  may  contain  a 
certain  amount  of  truth  but  there  is  no  doubt  that  the 
military  strength  .of  the  Teutonic  nations  was  far  more  formid- 
able now  than  it  had  been-  in  the  time.- of  tbe  early  empire. 
Not  only  is.  ft  dear,  both  from  literary  and  archaeological 
evidence,  that-  they  were  better  armed  (see  below),  but  als6 
their  power  was  much  more  concentrate<L  Thus  during  the 
ist  century  we  hear  of  about  4  docen  different  tribes  in  and 
around  the  lower  part  of  the  basin  of  the  Rhine.  In  later  times, 
with  one  or  two  possible  exceptions,  these  were  ail  included 
imder  the  general  term  Pratiei,  and  by  the  end  of  .the  5th  century 
all  had  beeomfe  subject  to  one  king.  Similar  processes  can  be 
traced  elsewhere,  e.i.  among  the  Alamaoni  and  in  the  northern 
kingdoms.  Their  ^ect,  of  course,  must  have  been  to  provide 
the  kings  with  greater  wealth  and  with  larger  pennanent  bodies 
of  armed  men.  The  motive  force  towards  extension  of  territories 
was  supplied  by  military  ambition;  especially  we  have  to  take 
account  <rf  the  growth  of  a  warlike  ^irit.  in  the  North,  which 
was  constantly  driving  young  warriors  to  seek  their  fortunes  in 
the  service  of  continental  princes.  Where  the  movemefit  was 
really  of  a  migratory  charaaer  it  may  generally  be  ascribed  to 
external  pressure,  in. particular  from  the  Huns  and  the.  Avars. 

The  first  half  of  the  6th  century  saw  the  subjugation  of  the 
Burgundian  and  Visigothic  portions  of  CSauI  by  tbe  Franks  an^ 
the  recovery  of  Africa  by  the  Romana*  This  hitter  event  was 
soon  followed  by  the  overthrow  of  the  Ostrogothic  kingdom; 
but  not  many  years  later  Italy  was  sgain  invaded  by  the 
Langobardi  (Lombards),  the  bist  of  the  great  Teutonic  migra- 
tions. By  this  time  the  extension  oi  Teutonic  dominion  towards 
the  south  and  west  had  brought  about  its  natural  sequd  in  the 
occupation  of  the  old  Teutonic  lands  in  eastern  (»erroany,  in* 
cludittg  even  the  basin  of  the  Elbe,  by  Slavonic  peoples.  Before 
the  end  of  the  ceMury  Bohemia  also  and  Lower. Austria,  together 
with  the  whole  of  the  baafais  of  tbe  Dravt  and'  the  Save,  had 
become  Sfaivonic  countries. 

The  story  of  the  succeeding  centuries*  may  briefly  be  de- 
scribed 9»  hi  'general  a  process  of  return  to  the  ethnographical 
conditions  which  prevailed  before  the  migmtion  period.  The 
Franks  and  the  Langobardi  remained  in  Gaul  and  Italy,  but  they 
gradually  became  denationalized  and  absorbed  in  the  native 
populations,  while  in  Spain  Teutonic  nati<mahty  came  to  an  end 
with  the  overthrow  of  the  Visigothic  kingdom  by  the  Moors,  11 
not  before^  Yet  throughout  the  west  and  south-west  the 
Teutonic  frontier  remained  from  fifty  to  .two.  hundred  miles  in 
advance  of  its  position  in  Roman,  times.  In  south*eastem  Eur(^)e 
also  the  Teutonic  elements  were  swallowed  up  by  the  native  and 
Slavonic  peculations,  though  a  small  remnant  lingered  in  the 
Crimea  until  probably  the  X7th  centtfry.  On  the  other  hand 
the  political  consolidation  of  the  various  continental  Teutonic 
peoples  (apart  from  the  Danes)  |n  the  8th  century  led  to  tbe 
gradual  recovery  of  eastern  (jermany  together  with  Lower 
Austria  and  the  greater  part  of  Styria  and  Carinthia,  though 


IBOTONIO  PfiOHUES 


681 


fiohemk,  Mon^aiid  the  basiiis  of  tlw  Vblttt^  and  the  Warthe 
bav«  ahvays  remained  niamly  Slavoiiie.  In  the  British  Ides 
the  Teutonic  element,  in  spite  of  temporary  checks,  eventually 
became  dominaat  eversrwhere.  Lastly,  from  the  very  beginning 
of  tlie  9th  century  bodies  of  Scandinavian  imirriora  b^ian  to 
found  kingdoms  and  piihdpalitks  in  all  parts  of  Eur^.  The 
settlers,  howifever,  were  not  suffidenUy  numerous  to  preserve 
their  nationality,  and  in  almost  all  cases  they  were  soon  ab- 
sorbed by  the  populations  (Teutonic,  Celtic,  Latin  or  Slavonic) 
which  they  had  conquered.  Their  settlements  hi  Greenland 
and  Canada  likewise  came  to  an  end,  but  Iceland,  which  was 
formerly  uninhabited,  remained  a  Scandinavian  colony.  The 
permanent  expansion  of  the  Teutonic  peoples  outside  Europe 
did  not  begin  till  the  i6th  century. 

a.  F^rm  of  GimmmeiUj — ^Fkom  the  evidence  at  our  disposal 
it  Is  difficult  to  determine  how  far  the  Teutonic  peoples  were 
nnder  kingly  government  in  early  times.  Tadtus  speaks  of 
tribes  whfch  had  kings  and  trib^  which  had  not,  the  latter 
y-  j^.  apparently  being  under  a  number  of  principes.  On 
nearer  examination,  however,  it  appears  that  kingship 
was  intermittent  in  some  tribes,  while  in  others,  vdiich  had  no 
kings,  we  find  mention  of  royal  families.  All  such  cases  were 
perhaps  peculiar  to  the  western  peoples;  In  the  east,  north  and 
centre,  we  have  no  evidence  for  kinglrss  government.  Further, 
while  Tadtus  represents  the  power  of  Teutonic  kings  in  general, 
with  reference  no  doubt  primarily  to  the  western  tribes,  as 
being  of  the  slightest,  he  states  that  among  the  Goths,  an  eastern 
pec^le,  they  had  somewhat  more  authority,  while  for  the  Swedes 
he  ^ves  a  picture  of  absolutism.  It  is  quite  in  harmony  with 
these  statements  that  many  Northern  and  probably  all  the 
An^o-Saxon  kmgly  families  traced  their  origin  to  the  gods. 
The  Swedes,  indeed,  and  some  of  the  eastern  peoples  seem  to 
have  regsrded  thdr  kings  themsdves  as  at  least  semi-divine 
(see  bebw,-  §  iSeHfiofi).  As  the  west  was  the  side  most  open 
to  foreign  influence  during  the  Roman  period,  it  is  likely  that 
the  f<»m  of  government  which  prevailed  here  was  less  primitive 
than  the  other,  espedolly  as  we  know  that  kingship  had  by  this 
time  died  out  among  the  Gauls.  In  later  times  we  very  fre- 
quently find  a  number  of  "  kings,''  generally  belonging  to  one 
family,  within  the  same  tribe;  and  it  is  not  improbable  that  the 
early  principes  were  persons  of  similar  position.  The  kingless 
state  naay  therefore  have  arisen  out  of  kingship  through  divisions 
of  the'  royal  power  or  through  failure  on  the  part  of  the  leading 
men  to  agree  on  a  head  acceptable  to  alL  On  the  other  hand 
the  conditions  of  the  migration  period  were  doubtless  favourable 
to  monarchical  government,  and  from  this  time  onwards  kingship 
appears  to  have  been  universal,  except  among  the  OM  Saxons 
and  in  Iceland. 

The  concUium  or  tribal  assembly  figures  largely  in  Tacitus's 
account  of  the  Germani,  and  he  represents  it  as  the  final 
authority  on  aR  matters  of  first-rate  importance.  Further, 
Tfftaf  it  was  here  that  the  principes  were  chosen,  serious 
AMeamtfTf  charges  brought  against  members  of  the  tribe  and 
youths  admitted  to  the  rights  of  warriors.  The  duties  of 
opening  the  proceedings  and  maintaining  order  belonged  not 
to  the  king  but  to  the  priests,  from  which  we  may  probably 
infer  that  the  gathering  itself  was  primarily  of  a  rdigious 
character  and  that  it  met,  as  among  the  Swedes  in  later  times, 
in  the  immediate  nd^^hbourhood  of  the  tribal  sanctuary,  ^uch 
religious  gatherings  were  no  doubt  common  to  all  Teutonic 
peoples  in  eariy  times,  but  it  may  be  questioned  whether  among 
the  eastern  and  northern  tribes  they  were  invested  with  all  the 
powers  ascribed  to  them  by  Tadtus.  After  his  time  tribal 
assemblies  are  seldom  mentioned,  and  though  we  hear  oc- 
casionally, both  in  England  and  elsewhere,  of  a  concouise  of 
people  being  present  when  a  king  holds  court  on  high  days  or 
religious  festivals,  there  is  no  evidence  that  such  concourses 
took  part  in  the  discussion  of  state  affairs.  Indeed,  consider- 
ing the  greatly  increased  size  of  the  kingdoms  in  later  times, 
it  is  improbable  that  they  were  drawn  from  any  except  the 
immediately  adjacent  districts.  When  we  hear  of  deliberations 
sow  they  are  those  of  the  king's  oouncfl  or  court,  a  body  con- 


sisthig  partly  of  members  of  the  royal  family  and  partly  of 
warriors  old  and  young  in  the  personal  service  of  the  king. 
Such  bodies  of  course  had  always  existed  (see  below)  and  exer- 
cfaed  at  all  times  a  powerful  influence  upon  the  Ungs,  frequently 
even  fordng  them  into  war  against  thdr  own  ytishta.  That 
they  appear  mere  prominently  now  than  iii  earlier  times  a 
due  to  the  fact  that  owing  to  the  uscreased  size  bf  the  kingdoms, 
they  had  become  both  more  numerous  and  more  wealthy.  The 
prindple  of  representation  for  the  unofficial  classes,  i.e,  for  those 
not  under  the  immediate  lordship  of  the  king,  scarcely  begins 
before  the  r^th  century. 

Of  all  the  institutions  of  the  Teutonic  peoples  probably  none 
exercised  a  greater  influence  on  thdr  histoiy  than  the  comiiaius. 
From  Caesar  we  learn  that  it  was  customary  at  tribal  assemblies 
for  one  or  other  of  the  chiefs  to  propose  an  expedition.  He 
had  generally  no  difficulty  in  gathering  a  following,  and  those 
who  embraced  his  service  were  hdd  botmd  to  accompany  him 
to  the  end,  any  who  drew  back  bdng  regarded  as  traitors. 
Inddents  iDustrarive  of  this  custom  are  of  frequent  occurrence 
In  early  history  and  tradition.  Moreover,  kings  and  other 
distinguished  persons  kept  jttandmg  bodies  of  young  warriors, 
an  honour  to  them  in  time  of  peace,  as  Tadtus  says,  as  well  as 
a  protection  in  war.  Chiefs  of  known  prowess  and  liberality 
attracted  large  retinues,  and  thdr  influence  within  the.  tribe, 
and  even  beyond,  increased  proportionately.  The  foflowers 
(called  by  Tadtus  comiies,  in  Eni^Iand  "thegns,"  among  the 
Franks  anirustionetf  &c.)  were  expected  to  remain  faithful  to 
thdr  hxd  even  to  death;  indeed  so  dose  was  the  itktionship 
between  the  two  that  it  seems  to  have  reckoned  as  equivalent 
to  that  of  father  and  son.  According  to  Tadtus  it  was  regarded 
as  a  disgrace  for  a  comes  to  survive  his  lord,  and  we  know  that 
in  later  times  they'  frequently  shared  his  erile.  Perhaps  the 
most  striking  instance  of  sudi  devotion  was  that  displayed  at 
the  battle  <A  Strassburg  in  357,  when  the  Alamannic  king 
Chonodomarius  was  taken  prisoner  by  the  Romans,  and  bte 
two  hundred  eomles  gave  themselves  up  voluntarily  to  share  his 
captivity.  In  return  for  theur  services  the  chief  was  expected 
to  reward  his  followers  with  treasure,  arms  and  horses.  If  ho 
were  a  king  the  reward  might  take  the  iorm  of  a  grant  of  land, 
or  of  jurisdiction  over  a  section  of  the  population  subject  to 
him—- in  early  times  a  village,  in  bter,  perhaps,  a  con^derable 
district.  Further,  since  the  grantees  as  a  rule  naturally  sent 
their  SMS  into  the  service  of  their  own  lords,  such  grants  tended 
to  become  hereditary,  and  in  them  we  have  the  origin  of  the 
baronage  of  the  middle  ages.  The  origin  of  the  earls  or  counU, 
on  the  other  hand,  is  to  be  found  in  the  governors  of  hrgc  dis- 
tricts (Tacitus's  principes),  who  seem  at  first  gcnerafly  to  have 
been  members  of  the  royal  family,  though  later  they  were  drawn, 
from  tne  highest  barons. 

3.  Social  OrganisaHon. — As  far  back  as  the  time  of  Tadtus 
we  hear  of  three  sodal  classes,  viz.  nobles,  freemen  and  freed- 
men.  Hie  same  classes  are  met  with  in  later  time;,  though 
occasionally  one  of  them  disappears,  e.g.-  the  nobility  among 
the  Franks  and  the  freedmen  (as  a  distinct  class)  in  the  Anglo- 
Saxon  kingdoms,  except  Kent.  Each  of  these  dasses  was,  to  a 
large  actent  at  least,  hereditary  and  had  separate  rights  and 
priinleges  of  its  own.  Among  the  chief  of  these  must  be  reckoned 
the  wergdd  <x  "  man-price."  When  homidde  took  place 
vengeance  was  regarded  as  a  sacred  duty  incumbent  on  the 
relatives,  and  sometimes  at  least  the  lord  also,  of  the  slain  man; 
but,  as  in  the  case  of  any  other  injury,  compensation  couid  be 
made  by  a  fixed  payment.  From  the  evidence  of  later  custom 
it  is  probable  that  the  normal  payment  for  a  freeman  was  a 
hundred  head  of  cattle.  The  sums  paid  for  members  of  the 
other  dasses  were  more  variable;  for  the  frcedman,  however, 
they  were  always  lower,  and  for  the  noble  higher,  sometimes 
apparently  three  or  four  times  as  high.  Similar  gradations 
occur  in  the  compensations  paid  for  various  injuries  and  insuhs, 
in  fines  and,  among  some  tribes,  in  the  value  attached  to  a  man's 
oath.  There  is  a  good  deal  of  uncertainty  in  regard  to  both 
the  exact  position  and  the  numbers  of  the  nobles  and  freedmen 
of  Tadtus's  age.    It  is  ptobaUe,  however,  that  the  latter,  Eke 
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the  /if»  or  W  of  later  ttoMs,  fimtfaited  not  only  of  na^tunitted 
slaves  but  also  oC  whd«  communities  which  had  forfeited  their 
liberty  through  unsuccessful  warfare  or  othar  causes.  In 
addition  to  these  classes  there  waa  also  a  considerable  popula- 
tion of  slaves,  who  had  no  legal  status  or  wergeld  and  were 
regarded  as  the  property  of  their  masters.  In  general,  however, 
their  lot  seems  to  have  struck  the  Romans  as  favourable,  since 
they  were  not  attached  to  their  masters'  households  but  lived 
in  homes  of  their  own,  subject  to  fixed  payments  in  conk, 
live  stock  and  clothing. 

Groups  of  family  and  kindred  occupy  a  prominent  position 
in  the  accounts  of  Teutonic  society  giyen  by  Caesar  and  Tacitus. 
It  was  regarded  as  a  universal  duty  to  afford  protection  to  one's 
kinsmen,  to  assist  them  in  the  redress  of  wrongs  and  to  exact 
vengeance  or  compensation  in  case  of  death.  Hence  to  have  a 
numerous  kindred  was  a  guarantee  of  security  and  influence. 
The  large  amounts  fixed  for  the  wergelds  of  nobles  and  even  of 
freemen  were  paid  no  doubt,  as  in  later  times,  not  only  by  the 
slayer  himself,  but  by  every  member  of  his  khidred  in  propor- 
tion to  the  nearness  or  remoteness  of  his  relationship;  and  in 
like  manner  they  were  distributed  among  the  l^dred  of  the 
slain.  The  importance  of  the  kindred,  however,  was  not 
limited  to  purposes  of  mutual  protcctbn.  It  appears  also  in 
the  tenure  of  land,  and  according  to.  Tacitus  the  tribal  armies 
were  drawn  up  by  kindreds.  As  to  the  nature  of  these  organiza- 
tions the  evidence  is  not  altogether  consistent.  It  is  clear  that 
agnatic  succession  prevailed  among  the  .princely  families  of  the 
Cherusci,  and  the  general  account  given  in  the  Germatiia  seems 
to  imply  that  this  type  of  organization  was  normal.  On  the 
other  hand  there  are  distinct  traces  of  cognation  not  only  in 
Tadtus's  worlcs  but  also  in  Northern  traditions  and  more 
e^cially  in  the  Salic  law.  On  the  whole  it  seems  not  unlikdy 
that  at  the  beginning  ol  the  Christian  era  the  Teutonic  peoples 
of  the  continent  were  in  a  state  of  transition  from  cognatic  to 
agnatic  organization. 

All  the  usual  forms  of  marriage  were  known,  including 
marriage  by  capture  and  marriage  by  purchase.  The  latter 
ji  .  appears  moat  prominently-  in  Kent  and  among  the 
^^^^  Old  SaxonSy  Langobardi  and  Burgundians.  In  other 
liations,  «.;.  the  Franks,  we  find  the  payment  of  a  very  small 
sum,  which  is  often  rec^uxied  as  symbolic  and  as  a  relic  of  real 
purchase.  Yet  this  explanation  is  open  to  question  owing  to 
the  very  early  date  at  which  the  regidation  appears,  and  to  the 
fact  that  in  the  case  of  widows  the  sum  specified  had  to  be  paid 
to  relatives  of  the  widow  herself  on  the  female  side,  and  by 
preference  to  those  of  a  younger  generation.  Again,  Tacitus 
states  that  the  presents  of  arms  and  oxen  given  by  the  bride- 
groom at  marriage  were  made  to  the  bride  herself  and  not  to  her 
guardian,  and  such  spears  to  have  been  the  case  in  the  North 
also  from  early  times.  It  is  not  certain,  therefore,  that  marriage 
by  purchase  was  a  universal  and  primitive  Teutonic  custom. 
Of  the  actual  ceremonies  practised  at  marriage  not  very  much 
Is  known.  It  waa  preceded,  however,  by  a  formal  betrothal 
and  accompanied  by  a  feast.  Moreover»  even  among  those 
peoples  with  whom  purchase  prevailed  it  was  fcustomary  for 
{the  bridegroom  to  present  the  bride  with  a  "morning-gift," 
which  in  the  case  of  queens  and  princesses  often  took  the  iom 
ol  considerable  estates.  There  is  no  doubt  that  the  marriages 
of  heathen  times  were  often,  of  a  kind  which  oould  not  be  per^ 
mitted  after  the  adoption  of  Christianity,  Among  these-  may 
l)e  mentioned  marriages  with  brothers'  widows  and  stepmothera, 
the  latter  especially  in  England.  Polygamy  was  Imown,  but 
limited,  both  in  early  and  late  times*  to  persons  of  exceptionally 
bigh  position,  while  of  polyandry  there  is  hardly  any  trace. 
Indeed,  the  sanctity  attachnl  to  marrisge  seems  to  have  struck 
the  Romans  as  remarkable.  On  the  other  hand  strife  between 
persons  connected  by  marriage  appears  to  have  beui  of  ex- 
tremely frequent  occurrence,  and  no  motive  plays  a  more 
prominent  part  in  Teutonic  tniditions. 

4.  Stat^  of  CivilixaUon. — It  is  a  much  diluted  question 
whether  the  Teutonic  peoples  were  really  settled  agricuUuFal 
c^^mmunities  at  the  time  .when  they  first  came  into  contact 


with  the-  Romaaa,  Aottly  befon  the  »w<iinrftg  of  tm  eta. 
That  agricttHuR  of  some  kind  was  praaised  is  dear  enough 
Itom  Caesar's  account,  and  Stnbo's  siatemeot  to  the  contrary 
must  be  attributad  to  ignoiance  or  exaggenttien.    But  Caesar 
himself  seems  to  have  regarded  the  Gamam  as  essential^ 
pastoral  peoplaa  and  their  agriculture  as  of  quite  secondary 
importance,  while  from  Tadtua  we  gather  that  e««n  in  his 
time  it  was  of  a  somewhat  primitive  character.    For  not  only 
waa  the  husbandry  coK>perative,  as  in  much  later  times,  but 
apparently  the  ploughlanda  were  changed  from  year  to  year 
without  any  lecognition  of  a  two<<»ttrse  or  three- course  system. 
Caesar,  moreover,  says  that  the  clans  or  kindreda  to  whom  the 
lands  wore  aUotted  changed  their  abodes  also  from  year  to 
year — a  statement  which  giyes  a  certain  amount  of  cdour  to 
Strabo's  description  of  thie  German!  aa  quasi-nomadic.    Yet 
there  is  good  reason  for  believing  that  this  repre&entalion  of 
early  Jeutonic  life  was  by  no  means  univcisally  true.    We  have 
evidence,  both  archaeologicai  and  linguistic,  that  the  cnltivation 
of  cereals  in  Teutonic  lands  goes  back  to  a  very  remote  period, 
while  the  antiquity  even  of  the  ox-plough  is  attested  by  the 
rock-carvings  at  Tegneby  in  BohusUin  (Sweden),  which  are 
believed  to  date  from  early  in  the  bronze  agcu    Further,  that 
the  tribes  were  not  normally  of  a  migratory  chancter,  as  Strabo 
seems  to  imply,  is  shown  by  the  existence  of  sanctuaries  of 
immemorial  age  and  by  frontier  ramparts  such  aa  that  raised 
by  the  Angrivarii  againat  the  Chcmsci.    It  would  aeon  that 
Julius  Caesar  encountered  the  Germani  under  somewhat  ab- 
normal conditions.    Several  of  .the  tribes  with  which  he  came 
into  collision  had  been  expelled  from  their  own  territories  by 
other  tribes,  and  we  are  exfHreasly  told  that  Ariovistua's  troops 
had  not  entered  a  house  for  fourteen  years.    Funherg  there  is 
satisfactory  evidence  that  the  basin  <^  the  Rhine,  perhaps 
also  a  considerable  area  beyond,  had  been  conquered  from 
Celtic  peoples  not  very  long  before— from  which  it  is  probable 
that  western  Germany  was  still  in  a  more  or  less  unsettled  con- 
dition.   Indeed  Caesar  himself  seems  to  have  regarded  the 
prevalence  of  the  military  spirit  as  the  chief  hindrance  to  the 
development  of  agriculture.    From  this  time  onwards  it  was 
from  the  west  mainly  that  Roman  civilization  made  ita  way  into 
Germany;  but  in  earlier  ages,  a^  we  have  already  iK>ticed, 
there  are  more  abundant  traces  of  civilization  in  the  basin  of 
the  Elbe  than  in  the  districts  farther  to  the  west.    Hence  it  is 
not  so  surprising  as  might  at  first  sight  appear  that  the  remote 
Aesdi,  a  non-Teutonic  people  settled  about  the  mouth  of  the 
Vistula,  are  represented  by  Tacitus  as  keener  agriculturists 
than  any  of  the  other  inhabitants  of  Germany. 

AU  ancient  writers  emphasize  the  essentially  warlike  character 
of  the  Germani.  Yet  Tacitus  seems  to  represent  their  military 
equipment  as  bdng  of  a  stmewhat  primitive  type.  Swords, 
helmets  and  coats  of  mail,  he  sayi^  were  seldom  to  be  seen;  in 
general  th^  were  armed  only  with  huge  shields,  unwieldy  spears 
and  darts.  Here  again  be  appeaxs  to  be  thinking  of  the  western 
tribes;  for  elsewhere  he  states  that  some  of  the  eastern  peoples 
wdte  ann^  with  short  swords  and  round  shields— which  pro- 
bably were  of  comparativdy  small  size,  like  those  used  in  later 
times.  This  latter  type  of  equipment  prevailed  also  in  the 
North,  as  may  be  seen,  e.g,  from  the  figures  of  warriors  on  the 
inscribed  gc^den  horn  found  at  GaHehus  (Jutland)  in  1734. 
The  favourite  method  of  attack  was  by  a  wedge  formation 
(known  later  in  the  North  aa  svinfylking),  the  point  being 
fonned  by  a  chosen  band  of  young  warriors.  Certain  tribes, 
such  as  the  Tencteri,  were  famous  for  their  horsemen,  but  the 
Germani  in  general  preferred  to  fight  on  foot.  Sometimes  also 
we  hear  of  specially  trained  forces  in  which  the  two  arms  were 
combined.  Naval  warfare  is  seldom  mentioned.  The  art  of 
sailing  seems  to  have  been  unknown,  and  it  is  probable  tbat 
down  to  tlie  3rd  century  the  only  peoples  which  could  truly  be 
described  as  seafaring  were  those  of  the  Baltic  and  the  Cattegat. 

There  ia  no  doubt  that  Roman  influence  brought  about  a 
considerable  advance  in  civilization  during  the  early  centuries 
of  our  era.  The  cultivation  of  vegetables  and  fruit  trees  seeraa 
to  have  been  practically  unknown  before  this  period,  and  almoat 
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•It  thdr  nAmet  testify  to  the  source  from  which  they  were  d»> 
lived.  We  may  notice  also  the  introduction  of  the  mill  in 
place  of  the  quem  which  Jiitherto  had  been  in  universal  use. 
In  all  such  cases  the  tribes  subject  to  the  Romans,  in  the 
neighbourhood  of  the  Rhine,  were  probably  the  chief  channel 
by  which  Roman  influence  made  its  way,  though  account  must 
abo  be  taken  of  the  fact  that  considerable  numbers  of  warriors 
from  remoter  districts  were  attracted  to  serve  in  the  Roman 
armies.  Great  improvements  took  place  likewise  in  armour 
and  weapons;  the  equipment  of  the  warriors  whose  relics  have 
been  found  in  the  Schteswig  bog-deposits,  dating  from  the  4th 
and  5th  centuries,  appears  to  have  been  vastly  isuperior  to  that 
which  Tacitus  represents  as  normal  among  the  Germani  of  his 
day.  Yet  the  types,  both  in  armour  and  dress,  remained 
essentially  T^tonio— or  rather  Celtic-Teutonic  Indeed,  when 
in  the  course  of  time  uniformity  came  to  prevail  over  the  greater 
part  of  Europe,  it  was  the  Teutonic  rather  than  the  Roman 
fashions  which  were  generalized. 

The  antiquity  of  the  art  of  writing  among  the  Teutonic 
peoi^es  is  a  question  which  has  been  much  debated.  Tacitus 
WMtar.  ^y^  ^^^^  certain  marks  were  inscribed  on  the  divining 
chips,  but  it  cannot  be  determined  with  certainty 
whether  these  were  really  letters  or  not.  The  national  type 
of  writing,  generally  known  as  Runic,  must  have  been  fully 
developed  by  the  4th  century,  when  some  of  its  letters  were 
borrowed  by  Ulfilas  (Wulfila)  for  his  new  alphabet  (see  Goths: 
§  C).  Indeed,  by  this  time  It  was  probably  known  to  most  of  the 
Teutonic  peoples,  for  several  of  the  inscriptions  found  in  Jutland 
and  the  islands  of  the  Belt  can  hardly  be  of  later  date.  As  to 
the  source  from  which  it  was  derived  opinions  still  differ,  some 
thinking  that  it  was  borrowed  from  the  Romans  a  century  or 
two  before  this  time,  while  others  place  its  origin  much  farther 
back  and  trace  it  to  one  of  the  ancient  Greek  alphabets.  Many 
of  the  earliest  inscriptions  read  from  right  to  left,  and  the 
PcmtfM^fl/fibv  type  is  ahK>  met  with  occaaonally.  It  is  dear 
both  from  literary  and  linguistic  evidence  that  the  cJiaracter 
was  chiefly  used  for  writing  on  wood,  but  the  inscriptions 
which  have  survived  are  naturally  for  the  most  part  on  metal 
objects— in  Sweden,  Norway  and  En^and  also  on  monumental 
stones.  In  Germany  very  few  Runic  inscriptions  have  been 
found,  and  there  is  nothing  to  show  that  Uie  alphabet  was  used 
after  the  8th  century.  In  England  also  it  seems  not  to  have 
lasted  much  longer,  but  inscriptions  are  far  more  numerous. 
On  the  other  hand,  in  Scandinavian  countries  it  oontinoed  hi 
use  through  the  greater  part  of  the  middle  ages— in  Gotland 
tni  the  i6th  century;  indeed,  the  knowledge  of  it  seems  sever  to 
have  wholly  died  out.  In  the  course  of  time,  however,  it  under- 
went many  changes,  and  the  earliest  inscriptions  must  have 
been  unintelligible  for  over  a  thousand  years  until  they  were 
deciphered  by  scholars  within  the  last  half  century.  The  Roman 
a^habet  first  came  into  use  among  the  western  and  northern 
Teutonic  peoples  after  their  adoption  of  Christianity. 

5.  Funeral  Customs. — Icelandic  writers  of  the  12th  and  15th 
centuries  distinguished  between  an  earlier  **  age  of  burning  " 
and  a  later  **  age  of  barrows,"  and  the  investigations  of  modem 
archaeologists  have  tended  in  general  to  confirm  the  distinction, 
though  they  have  revealed  also  the  burial-places  of  tifnes 
antecedent  to  the  age  of  burning.  Throughout  the  stone  age 
inhumation  appears  to  have  been  universal,  many  of  the  neo- 
lithic tombs  being  cfaamben  of  considerable  sixe  and  constructed 
with  massive  blocks  of  stone.  Cremation  makes  its  appearance 
first  in  the  eariicr  part  of  the  bronse  age,  and  in  the  latter  part 
of  that  age  practically  displaces  the  older  rite.  In  the  early 
iron  age  there  is  less  uniformity,  some  districts  apparently 
favouring  cremation  and  others  inhumation.  The  former 
practice  is  the  one  recognised  by  Tacitus.  In  the  national 
migration  period,  however,  it  fell  into  disuse  among  most  of 
the  continental  Teutonic  peoples,  even  before  their  conversion, 
though  it  seems  to  have  been  stifl  practised  by  the  l)eruli  in 
the  5th  century  and  by  the  Old  Saxons  probably  till  a  much 
later  period.  It  came  into  Britain  with  the  Anglo-Saxon 
iavaden  and  continued  in  use  in  certain  dlstxicu  perhapi  until 


neariy  (he  close  of  the  6th  century.  In  Scsndinavian  hinds  the 
change  noted  by  Icelandic  writers  may  be  dated  about  the  5th 
and  6th  centuries,  though  inhumation  was  certainly  not  alto* 
gether  unknown  before  that  time.  After  the  6th  century 
cremation  seems  not  to  have  been  oommon,  if  we  may  trust  the 
sagas,  but  isolated  instances  occur  as  kte  as  the  loth  century. 
It  is  to  be  observed  that  cremation  and  the  use  of  the  barrow 
are  not  mutually  exclusive,  for  cremated  remains,  generally  in 
urns,  are  often  found  in  barrows.  On  the  other  hand  inhuma- 
tion below  the  surface  of  the  ground,  without  perceptible  trace 
of  a  barrow,  seems  to  have  been  the  most  usual  practice  during 
the  national  migration  period,  both  in  England  and  on  the 
continent*  A  special  form  of  funeral  rite  peculiar  to  the  North 
was  that  of  cremation  on  a  ship.  Goierally  the  ship  was 
drown  up  on  land;  but  occasionally  we  hear,  in  legendary  sagss, 
of  the  burning  ship  being  sent  out  to  sea.  Large  ships  con- 
taining human  remains  have  sometimes  been  found  in  barrows 
of  the  viking  age.  Anns  and  ornaments  are  frequently  met 
with,  sometimes  also  horses  and  human  remains  whidi  may  be 
those  of  slaves,  the  belief  bdng  that  the  dead  would  have  all 
that  was  buried  with  him  at  his  service  in  the  life  beyond. 
Usage,  however,  seems  to  have  varied  a  good  deal  in  this 
respe<ft  at  different  times  and  in  difi^erent  districts. 

6.  Religion. — ^The  conversion  of  the  Teutonic  peoples  to 
Christianity  was  a  gradual  process,  covering  some  seven  cen- 
turies. The  first  to  accept  the  new  rdigion  seem  to  have  been 
the  Goths,  beginning  about  the  middle  of  the  4th  century,  and 
the  Vandals  must  have  followed  their  example  very  quickly. 
In  the  course  of  the  sth  century  it  spread  to  sevwal  other  natk>ns, 
induding  the  G^idae,  Burgundians,  Rugii  and  Langobardi. 
In  all  these  cases  the  Arian  form  of  Christianity  was  the  one 
first  adopted.  The  first  converskm  to  the  Catholic  form  was 
that  of  the  Franks  at  the  end  of  the  sth  century.  The  ex- 
tension of  Prankish  supremacy  over  the  neighbouring  Teutonic 
peoples  brought  about  the  adoption  of  Christianity  by  them 
also,  partly  under  compulsion,  the  last  to  be  converted  being 
the  Old  Saxons,  in  the  latter  half  of  the  Sth  cemury.  The 
conversion  of  England  began  in  597  and  was  complete  in  less 
than  a  century.  In  the  north,  after  several  attempts  during  the 
9th  century  which  met  with  only  temporary  success,  Christianity 
was  established  in  Denmark  under  Harold  Bluetooth,  about 
940-960,  and  in  Norway  and  Sweden  before  the  end  of  the 
century,  while  in  Icdand  it  obtained  public  recognition  in  the 
year  1000.  Manjr  districts  in  Norway,  however,  remained 
heathen  until  the  rdgn  of  St  Olaf  (1014-1028),  and  in  Sweden 
for  half  a  century  later. 

The  subsequent  religious  history  of  the  various  Teutomc 
peoples  will  bie  found  elsewhcoe.  Here  we  are  concerned  only 
with  the  bdiefs  and  forms  of  worship  which  prevailed  before 
the  adoption  of  Christianity.  For  our  knowledge  of  this  subject 
we  are>indebted  chiefly  to  Icelandic  literary  men  of  the  12th  and 
13th  centuries,  who  gave  accounts  of  many  legends  which  had 
come  down  to  them  by  oral  tradition,  besides  committing  to 
writing  a  number  of  andent  poems.  Unfortunately  Icelandic 
history  is  quite  unique  in  this  respect.  In  the  literatures  of 
other  Teutonic  countries  we  have  only  occasional  references  to 
the  religious  rites  of  heathen  times,  and  these  are  generally  in 
no  way  comparable  to  the  detailed  accounts  given  in  Icelandic 
writings.  Hence  it  is  often  difiicult  to  decide  whether  a  given 
rite  or  legend  which  is  mentioned  only  in  Icdandic  literature 
was  really  peculiar  to  that  country  alone  or  to  the  North 
generally,  or  whether  it  was  once  the  common  property  of  all 
Teutonic  peoples. 

A  number  of  gods  were  certainly  known  both  in  England 
and  among  many,  if  not  all,  the  Teutonic  peoples  of  the  con- 
tinent, as  well  as'in  the  North.  Among  these  were  Odin  (Woden) , 
Thor  (Thunor)  and  Tfr  (Tl);  so  also  Frigg  (Frig),  the  wife  of 
Odin  (see  Fnoo,  Odin,  Woden,  Thok,  TVs).  Some  scholars 
have  thought  that  Balder,  the  son  of  Odin,  was  once  known  in 
Germany,  but  the  evidence  is  at  least  doubtful.  Heimdallr* 
the  watchman  of  the  gods  and  UUr,  the  stepson  of  Thor,  as  well 
as  Hoenir,  Bragi  and  most  of  the  other  less  pfominent  gods* 
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were  abo  probably  peculiar  to  tbe  North,  tbough  Ullc  at  kaafc 
was  knowA  in  Denmark.  Some  of  these  ddiiea  may.srigioaUy 
have  been  quite  local.  Indeed,  such  may  very  well  have  been 
the  case  with  Frey,  the  chief  fiod  of  the  North  after  Thorand 
Odin.  Tradition  at  all  evenu  uniformly  poinu  to  Upsahi  as 
the  original  home  of  his  cult.  But  it  is  probable  that  both  he 
and  his  sister  Freyia  were  really  specialized  forms  of  a  divinity 
which  had  once  been  more  widely  known.  Their  father^  Ni6r Or, 
the  god  of  wealth,  who  is  a  somewhat  less  important  figure, 
corresponds  in  name  to  the  goddes  Nertbus  (Hcrtba),  who  in 
ancient  times  was  worshipped  by  a  number  of  tribes.  Including 
the  Angli,  round  the  coasts  of  the  southern  Baitic  Tadtus  de- 
scribes her  as  "  Mother  Earth,"  and  the  account  which  he  gives 
of  her  cult  bears  a  somewhat  remarkable  resemblance  to  the 
ceremonies  associated  in  later  times  with  Frey.  This  family 
of  deities  were  collectively  known  as  Vanir,  and  are  said  to  have 
once  been  hostile  to  the  Aesir,  to  whom  Odin  belonged.  Their 
worship  was  generally  connected  with  peace  and  plenty,  just 
as  that  of  Odin  was  chiefly  bound  up  with  war.  Gefion  was 
another  goddess  who  may  represent  a  later  form  of  Nerthus. 
In  her  case  tradition  poinu  distinctly  to  a  connexion  with 
Denmark  (Sjaelland).  On  the  other  hand,  the  portraiture  of 
SkaSi,  the  wife  of  NiSrOr,  seems  to  point  to  a.  Finnhh  or  Lappish 
origin.  The  rest  of  theoiorthem  goddesses  are  comparatively 
unimportant,  and  only  one  of  them,  Fulla,  the  handmaid  of 
Frigg,  seems  to  have  been  known  on  the  continent. 

Some  of  the  deities  known  to  us  from  Gennan  and  English 
sources  seem  also  to  have  been  of  a  local  or  tribal  character. 
Such  doubtless  wasi  Foaite,  to  whom  Heligoland  was  sacred. 
Saxnot  (Seaxneat),  from  whom  the  kings  of  Essex  claimed 
descent,  was  probably  a  god  of  the  Saxons.  Holda,  who  is 
known  only  from  the  folkloreof  later  times,  appears  to  have  been 
a  German  counterpart  of  Nerthus.  Ing,  w1k>  is  connected  with 
Denmark  in  Anglo-Saxon  tradition,  was  in  all  probability  the 
eponymous  ancestor  of  the  Inguaeonea  (see  above).  His  name 
connects  him,  too,  with  the  god  Frey,  who  was  also  called  Yngvi- 
freyr  and  Ingunarfreyr,  and  he  must  at  one  time  have  been 
closely  associated  with  Nerthus.  The  relationship  of  Ing  to 
the  Inguaeones  is  paralleled  by  that  of  Irmin  to  the  Hermiones 
(see  above).  He  may  be  the  deity  whom  Tadtus  called  "  Her- 
cules. 

Some  of  these  eponymous  anoeston  may  be  regarded  as  heroes 
rather  than  golds,  and  classed  with  such  persons,  as  Skifildr,  the 
eponymous  ancestor  of  the  Danish  rojral  famfly,  who  is  not 
generally  included  in  the  Northern  pantheon.  But  the  line  of 
division  between  the  human  and  the  divine  is  not  very  definite. 
The  royal  family  of  Norway  daimed  descent  from  Frey,  and  many 
royal  families,  both  English  and  Northern,  from  Woden  (Odin). 
Indeed,  several  legendary  kings  are  described  as  sons  of  the 
latter.  Sometimes,  again,  the  rdatbnsh^  is  of  a  conjugal 
character.  Skidldr,  though  hardly  a  god  himself,  is  the  husbaiad 
of  the  goddess  Gefion.  So  we  find  Freyia's  priest  described  as 
her  husband  and  Frey*s  priestess  as  his  wife,  and  there  is  no 
reason  for  regarding  such  cases  as  exceptional. 

If  it  is  not  alwa3rs  easy  to  distinguish  between  gods  and 
heroes,  there  is  still  greater  difficulty  rn  drawing  a  line  between 
tbe  former  and  other  classes  of  supernatural  beings,  such  aa 
the  "  gianu  "  (O.N.  idfiMr,  A.S.  edenas).  Here  again  we  have 
intermarriage.  Ska0i,  the  wife  of  NidrAr,  and  GerOr,  the  wife  of 
Frey,  were  the  daughters  of  the  giants  Thiad  and  Gymir  re- 
spectively, though  SkaOi  is  always  rediooed  as  a  goddess.  Ldu 
siso  was  of  giant  bnrth;  but  he  is  always  reckoned  among  the 
gods,  and  we  find  him  constantly  in  their  compaqy,  in  spite  of 
his  malevolent  disposition.  In  general  it  may  be  said  that  the 
giants  were  regarded  as  hostile  to  both  gods  and  men.  Often 
they  are  represented  as  living  a  primitive  life  irt  caves  and 
desolate  places,  and  thdr  character  is  usually  ferocious.  But 
there  are  exceptions  even  among  the  male  giants,  such  aa  Aegir, 
whom  we  find  on  friendly  terms  with  the  gods.  It  is  worth 
noting  also  that  some  of  the  leading  families  oi  Norway  are  said 
to  have  daimed  descent  from  giants,  especially  from  Thrymr, 
the  diief  opponent  of  Thor.    In  such  cases  that  May  be  ioms 


foantiiM  baiwaen  tfie  giuta  and  the  scmMvilaMd  (Vfaiiiik 
or  Lappish)  commimiries  of  the  mountainous  districts.  This 
connexion  is  moM  dear  in  the  case  of  Th&tgfir^  H<Hgabr<iOr, 
who  is  known  chieity  from  the  extreme  veneration  paid  to  her 
by  Haakon,  earl  of  Lade  (+995)-  Aocordiag  to  one  story  she 
was  the  daughter  of  HOlgi,  the  eponymous  king  of  Hatogaland 
(northern  Norway);  according  to  another  she  was  the  wife  of 
U5lgi  and  daughter  of  Gusi,  king  of  the  Fins.  She  ought 
perhaps  to  be  regarded  rather  as  a  goddess  than  aa  a  gianteta^ 
but  she  is  never  associated  with  tbe  other  ddties. 

Another  class  of  supernatural  beings  was  that  ol  the  dwarfs. 
They  were  distinguished  chiefly  for  their  cunning  and  for  skill 
in  working  metals.  More  important  than  these  from  a  rdigious 
point  of  view  were  the  dvea  (O.N.  al/ar,  A.S.  y//e),  who  oertainly 
received  worship,  at  all  eventa  in  the  North.  They  are  almost 
always  spoken  of  coUectivety  and  generally  represented  aa 
beneficent.  In  some  respects,  e.g.  in  the  fact  that  they  are 
often  said  to  inhabit  barrows,  they  seem  to  be  connected  with 
the  souls  of  the  dead.  In  other  cases,  however,  they  are 
hardly  to  be  disUnguishcd  from  spiriu  (the  loeL  landvaeUir,  &c.), 
which  may  be  regarded  as  genii  looonmu 

In  addition  to  the  above  there  were  yet  otha  classes  of  super- 
natural beings  (see  Noufs  and  VAunxns).  Mention,  however, 
must  be  made  here  of  the  fytgiur  and  kaminihir  of  Northern 
belief.  These  are  of  two  kiiwis,  though  the  names  seem  not 
always  to  be  clearly  distinguished.  Sometimes  the  fylgia  is 
represented  as  a  kind  of  attendant  spirit,  bdongiog  to  each 
individual  person.  It  may  be  wen,  generally  in  animal  form, 
in  visions  or  by  persons  oif  second  si^t,  but  to  see  one's  own 
fylgia  is  a  sign  of  impending  death.  In  other  cases  the  Jylgiw 
(or  perhapa  more  cecectly  the  AaMmfsur)  apparently  belong 
to  tbe  whole  family.  These  genenlly  appear  in  the  form  of 
maidens. 

Human  bdnga>  cqiedaOy  kings  and  other  distinguished 
peraons,  were  not  infrequently  honour^  with  wonbip  after 
death.  In  Sweden  during  the  9th  century  we  have  tnistworthy 
record  of  the  formal  ddficaUon  of  a  dead  king  and  of  the  erection 
of  a  temple  in  his  honour.  In  general  the  dead  were  believed 
to  retain  thdr  faculties  to  a  certain  extent  in  or  near  the  place 
where  they  were  buried,  and  stories  are  told  of  the  lesistanoe 
oflered  by  them  to  tomb-robbers.  It  would  seem,  moreover, 
that  they  were  credited  with  the  power  of  hdping  thdr  friends 
(and  likewise  of  injuring  other  people)  very  much  in  the  same 
way  aa  they  had  done  in  life.  Hence-  the  possession  of  the 
remains  of  a  ditef  who  had  been  both  popufair  and  prosperous 
was  regarded  aa  hi^ly  desirable. 

The  blessings  which  kings  were  expected  to  bestow  upon 
their  subjects,  in  life  as  well  as  after  death,  were  partly  of  a 
supernatural  character.  Chid  among  them  was  that  of  securing 
the  fertility  of  the  crops.  The  prevalence  of  famine  among  the 
Swedes  was  attributed  to  the  king's  remissness  in  performing 
sacrifidal  functions;  and  on  more  than  one  occasion  kings  are 
said  to  have  been  put  to  death  for  this  reason.  Under  similar 
drcumstances  Burgundian  kings  were  deposed.  In  connexion 
with  this  attribution  of  superhuman  powers,  we  may  mention 
also  the  widespread  belid  that  certain  persons  had  the  faculty 
of  "  changing  shape,"  and  especially  of  assuming  the  forms  ii 
animals. 

Besides  the  various  dasses  of  beings  to  the  worship  of  which 
we  have  already  rderred,  we  hear  occasionally  also  of  sacred 
animals.  Tadtus  tells  of  horses  consecrated  to  the  service  of 
the  gods,  and  of  omens  drawn  from  them,  and  we  meet  again 
with  such  horses  in  Norway  nearly  a  thousand  years  later.  In 
the  same  country  we  find  the  legend  of  a  king  who  worshipped 
a  cow.  Besides  the  anthropomorphic  "giants,"  mentioned 
above.  Northern  mythobgy  speaks  also  of  theriomorphtc 
demons,  the  chid  of  which  were  MidgarCsormr,  the  "world- 
serpent,"  and  Fenrisulfr,  a  monster  wolf,  the  enemies  of  Thor 
and  Odin  respectivdy.  These  beings  are  doubtless  due  in 
part  to  poetic  imagination,  but  underlying  this  there  may  be  a 
substratum  of  primitive  religious  belief.  In  contrast  with  later 
ScanduMvian  usage  Tadtus  states  that  the  aadent  Germans 
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symbols  which  he  defines  elsewhere  m  ^gures  of  wild  beasts, 
Ooe  of  the  chief  objects  of  veneratiog  among  the  CimbrI  is  said 
to  have  been  a  bnusen  bull 

Figures  of  animals,  however,  were  not  the  only  inanimate 
thin^  regarded  in  this  way.  The  Quadi  are  said  to  have 
considered  their  swocds  divine.  More  important  than  this  was 
the  worship  paid,  especially  in  the  North,  to  rocks  and  stone 
cairns,  while  springs  and  pools  also  were  frequently  regarded 
as  sacred  in  all  Teutonic  lands.  But,  on  the  whole,  there  is 
perhaps  no  characteristic  of  Teutonic  religion,  both  In  ^arly  and 
later  times,  more  prominent  than  the  sanctity  Attached  to 
certain  trees  and  groves,  though  it  is  true  that  in  such  cases 
there  is  often  a  doubt  as  to  whether  the  tree  itself  was  wor- 
shipped or  whether  it  was  regarded  as  the  abode  of  a -god  or 
spirit.  The  sanctuaries  mentioned  by  Tacitus  seem  always  to 
have  been  groves,  and  in  later  times  we  have  references  to  such 
places  in  ail  Teutonic  lands.  One  of  the  most  famous  was 
that  in  or  beside  which  stood  the  great  temple  of  Upsala.  Here 
also  must  be  mentioned  the  Swedish  V&rdtr&d  or  '*  guardian 
tree,"  which  down  to  our  own  time  is  supposed  to  grant  pro- 
tection and  prosperity  to  the  household  to  which  it  belongs. 
One  of  the  most  striking  conceptions  of  Northern  mythology 
is  that  of  the  "  world-tree,"  Yggdrasil's  Ash,  which  shcltened 
sU  living  beings  (see  Yccorasil).  The  description  given  of  it 
recalls  in  many  respects  that  of  a  particulariy  holy  tree  which 
stood  beside  the  temple  at  Upsala.  For  the  idea  we  may  com- 
pare the  Irminsul,  a  great  wooden  pillar  which  appears  to  have 
been  the  chief  object  of  worship  among  the  Old  Saxons,  and 
which  is  described  as  "universalis  columna  quasi  sustincns 
omnia.'* 

The  Northern  sanctuaries  of  kter  times  were  generally  build- 
ings coostructed  of  wood  or  other  materials.  A  space  apparently 
partitioned  off  contained  figures  of  Thor  or  Frey  and  perhaps 
other  gods,  together  with  an  altar  on  which  burned  a  perpetual 
fire.  In  the  main  body  of  the  temple  were  held  the  sacrificial 
feasts.  The  presiding  priest  seems  always  to  have  been  the 
chief  to  whom  the  temple  belonged,  for  there  is  no  evidence  for 
t  he  existence  of  a  spedal  priestly  class  in  the  North.  In  England, 
however,  the  case  was  otherwise;  wc  arc  told  that  the  priests 
were  never  allowed  to  bear  arms.  There  is  record  also  of 
priests  among  the  Burgundians  and  Goths,  while  in  Tadtus's 
time  they  appear  to  l^ve  held  a  veiy  prominent  position  in 
German  sodcty.  Among  all  Teutonic  peoples  from  the  time 
of  the  Cimbri  onwards  we  frequently  hear  also  of  holy  women 
whose  duties  were  concerned  chieflv  with  divination.  Some- 
times, indeed,  as  in  the  case  of  Veleda,  a  prophetess  of  the 
Bnicteri,  during  Ve^asian's  rdgi\,  they  were  regarded  practi- 
cally as  ddties.  After  the  adoption  of  Christianity,  and  possi  biy 
to  a  certain  extent  even  before,  such  persons  came  to  be  re- 
garded with  disfavour — whence  the  persecutions  for  witchcraft 
—but  it  is  dear  from  TadtusS  works  and  other  sources  that  thdr 
influence  in  early  times  must  have  been  very  great.  In  the 
North  the  sanctuaries  called  k»rgar  seem  to  have  been  usually 
under  the  charge  of  the  wives  and  daughters  of  the  household. 
But  there  is  some  eividcnce  also  for  the  existence  of  special 
priestesses  at  certain  sanctuaries. 

Of  religious  ceremonies  the  most  important  was  sacrifice. 
The  victims  were  of  various  kinds.  Those  offered  to  Odin 
(Woden)  were  generally,  if  not  always,  men,  from  the  time  of 
Tadtus  onwards.  Human  sacrifices  to  Thor  and  the  other  gods 
are  not  often  mentioned.  Of  animals,  which  were  consumed 
at  the  sacrificial  banquets,  we  hear  chiefly  of  horses^  but  also 
of  oxen  and  boars.  At  human'  sacrifices,  hqwever,  dogs  and 
hawks  were  often  elTered  with  the  men.  At  all  sacrifices  it 
seems  to  have  been  customary  to  practise  divination;  in  con- 
nexion with  human  sacrifice  we  have  record  of  this  rite  from  the 
time  of  the  Cimbri.  One  barbarous  custom  which  was  regarded 
OS  a  sacrifice  was  the  dedication  of  an  enemy's  army  to  the 
l^ods,  especially  Odin.  This  custom,  which  is  likewise  known 
to  have  prevailed  from  the  earliest  times,  involved  the  tot^I 
destruction  of  the  defeated  arn^,-  together  with  jBv^iything 
;kxvr  i% 


bdongiog  to  tbem.  lo-gnicnltheiJUelaacrifidal  festivals  aeea 
to  have  taken  place  at  find  dmes  in  the  year,  one  in  early  or 
mid-autumft,  another  at  mid-winter  and  a  third  during  the 
spring. .  Saaifices  on  an  oxdeptionaU;^  large  scale  were  hdd  at 
Upsala  and  Leiie  every  nine  years,  at  the  former  place  about 
the  time  of  the  spring  equinox,  at  the  iatter  in  the  early  pact  o< 
January.  Besides  these  fixed  festivals  sacrifices  eoeJd  of  coorae 
be  offered  in  all  time  of  public  or  private  need.  In  the  latter 
case  resort  wu  very  frequently  had  also  to  aoicery  and  necro- 
mancy. 

Mention  has  been  made  above  of  the  belief  that  the  dead  re* 
tained  a  consdous  existence  in  or  near  the  place  where  they  were 
buried,  and  that  they  were  able  to  confer  Uessings  upon  thdr 
friends.  Beside  this  bdief,  however,  we  find  another  wbidi 
seems  hardly  to  be  comptttble  with  it,  vis.,  that  the  seals  of 
the  dead  pased  to  the  realm  of  Hel,  who  in  Northern  mythology 
is  represented  as  the  daughter  of  Loki.  Again,  thoae  who  had 
fallen  in  battle  were  suppoaed  to  go  to  Valhalla,  where  they 
became  warrion  in  Odin's  service.  This  last  belief  seems  to 
have  been  connected  at  one  time  with  the  practice  of  cremation. 
In  condusion  it  must  be  mentioned  that  even  the  life  of  the  gods 
was  not  to  be  for  ever.  A  day  was  to  come  when  Odin  and  Thor 
would  fan  in  conflict  with  the  wolf  and  the  world-serpent,  when 
the  abode  of  the  gods  would  be  destroyed  by  fire  and  the  earth 
sink  into  the  sea.  But  the  deattraction  was  not  to  be  final;  in 
the  future  Ae  gods  of  a  younger  generation  would  govern  a 
better  world.  How  far  tiiese  beliefs  were  common  to  the 
Teutonic  peoples  as  a  whole  cannot  be  determined  with  cer- 
tainty. Some  acbolar<  hold  that  they  were  peculiar  to  the 
mythology  of  Norway  and  Iceland  and  that  thty  arose  at  a 
late  period,  largely  through  Christian  influence.  But  a  serious 
objection  to  this  view  is  presented  by  the  fact  that  very  similar 
ideas  In  some  respects  were  current  among  the  andent  Gauls. 

AUTROMTISS. — I.  Ancient.  The  most  important  of  the  earfy 
authorities  (down  to  the  and  oentuty)  are  Caesar  (esp.  B.  Gm, 
1'  31-^  iv.  I~l9i  vL  91-44),  StfBbo  (eq>.  Ok  390  ff.).  rliay.  Hist. 
Nat.  (fiBp,  iv.  96  n.t  xvL  i  ff.,  xxxviL  42  ff.),  Tacitus  (esp.  Gennania)^ 
Plutarch.  Marius,  and  Ptolemy,  Gtogr.  ii.  11.  Among  later  writers 
much  valuable  information  is  dven  by  Ammianus  Marcdlinus, 
TordaiMS,  Ptocopius.  Gregory  01  Toum,  Bede,  Pauliis  Diaconus, 
Widukuid,  Ttiietmav,  ^dam  of  Bremen  and  Saxo  Gremmatious,  as 
well  as  by  the  early  laws  and  chartem.  ^  To  these  must  be  added 
a  large  AUmber  of  Old  Norse  writings  including  the  older  Edda 
a^id  tne  prose  Edda  (the  chief  authorities  for  Northern  mythology), 
Islands  Landn&mab6k  and  many  sagas  dealing  with  the  history 
oC  familiw  in  ictUod  (such  as  Jbyrb^ia  Saga;  or  with  the  lives 
of  Norwegian  and  other  kings,  both  historical  and  leecndary  (in 
Hdmakriflgk,  Fommanna  SAgurand  Rafn's  Fomaldar  SQgnr  Norr- 
laoda).  ^  further  refecences  see  Britain  (Anglo-Saxon),  Ger* 
MANY   (Ethnography  and  Early   Hlstor)),   and  Scandinavian 

QVILIZATtON. 

II.  Modem  AutkoriUes.  {a)  Arduteelory.  L.  Lindenscfcmit,  Dd 
Attert&mer  tautrer  keidnisehen  VoneH  (Mains,  1864*  ){ Hiand^ 
buck  d.  dmi$ckm  AUetfunukundt  (Brunswick,   1880);  S.  MttlUr 


Vor  OUtid  <Copenhagen,  1^97} ;  Nordische  Altcrtumskunde  ^trass- 

'-08):  Urgescktchte  Eu 
BRiTAw"(Anglo-Saxon),  Gbrmany   (Archaeology)  and  SCandi- 


burg,  1897-^):  Urgescktckte  Europas  ^trassburg,  1905).    See  also 


HAVIAN  CiVItlZATION. 

(A)  History  Md  EtkMog^ky.  K.  Zeuss.  Die  Deutschen  und  die 
Nackbarstdmme  (Munich,  1837);  K.  MQlIenhoff.  Deutsche  Alter- 
(umshunde  (Berlin,  1870-1900)^  H.  d'Arbois  de  Tubainville,  Lef 
Premiers  Habitants  de  I* Europe  f Paris,  1880-94);  O.  Bremer, 
'*  Ethfloeraphie  d.  germ.  St&mme     in  H.  Paul  s  Grundriss  d.  tend. 

....-»    r.^".    .    .....    ,0 u — ►);  H.  M.  Chadwick, 

:  G.  SchUtte, 

^ _,_„-_  ,_-   „-  . Ethnopaphie: 

See  also  Alamanni,  Ancli,  Britain  (Anjrio-Saxon),  Chatti, 
CiiBftusci,  Ombri.  Denmark,  Franks,  Frisians,  GnaiAinf 
(Etbaogrsphyand  Early  History),.  Goths,  Hbruu.  Lombards* 
Nrthbrlands,  Norway,  Saxons,  Susbi,  Sweden,  Tsutoni, 
Vandals. 

(c)  Government,  Social  OrganiMecli<m  and  State  of  Ciinlitatien. 
J.  Grimm.  Recktsattertltmer  (igs8, 4th  ed.,  Ldpdg,  i»99)i  F>  Daho/ 
-  '  "  (Muoieh,  i«ii-i90^;C.  \Vaiu,Bfl«ixA« 


Die  K&mte  d.  €er ^. _.  ,  -* 

Veriasrnn^tesekickU  (KieL  i860;  3rd  ed._i88o);  M.  Bruoner, 
Deutsche  Xechtsgeschichte  (LeipzrBv  1 887) ;  K.  Wcmhold^  DeuHcht 
Frauen  (Vienna.  1851:  2nd  ed.  1W2);  Atinbrdisches  Lehen  (Berlin, 
1856):  R.  Keyser,  Bftirladte  Skr^ler  (li.  1,  e,  Christiania,  1867U 
A.  Mdtsen,  Stedelune  u.  Agraruesen  (Berlin,  1805) ;  F.  B.  Gwinnere« 
Cermemie  Oriptu  (New  Yorkj  1802):  K.  T^  vofi  loai 
Qcog,  K.  voo  Aminsy  V.  Qudmundsson  apd  ICr.  Kalund, 
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TEVIOT— tEWFIK  PASHA 


TEVIOT.  AHDRBW  KDTBnmBD.  Eui  or  (d.  1664).  *u 
the  un  of  WUliiin  Riilberford  of  QuuieUulct,  RoibutsWiuc. 
Ui3  cducation  WM  nceived  [0  EdinbuiEhi  ud  he  twk  up  the 
cucet  ol  ioLdiu  o{  fortusc.  Hii  Kivko  vcie  ^vea  to  the 
French  govenkmeot,  which  maintmuicd  rcglmtnta  o£  5<i3tiiab 
metcHUuitt.    On  the  mtoinian  oI  Cluula  IL,  Rutheriord 


(mploymc 


tbyhi 


/.  ol  Fnr 

Ken  LOUD  L -general  m  FriDci  *nd  bad  >  high  npulaiion  for 
pcnuBiJ  courage.  Quuls  U.  gave  hira  the  Scottiih  title  oi 
Loid  Rutheifoid  lad  the  govcinonhip  of  Dunlurk,  which 
bad  b«o  acquired  by  the  Prwertoi  Oliver  CromwelJ.  When 
Charlea  It.  told  the  town  to  Fianx  m  i6fii  Ruihcrfoid  •>■« 
conioled  by  the  command  of  the  and  or  Taikgicr  reginient.  waa 
■Dide  earl  of  Tcviol  in  the  peerage  oE  Scolbnd,  and  vat  lent  in 
1663  as  govtmoi  to  Tangier.  HiB  tenure  of  office  was  vtfy 
■bolt,  foi  («  the  41k  of  May  1664  he  allowed  hinuelf  Id  be  ta- 
trapped  into  an  ambuah  by  the  Uoorv,  who  earned  on  iDCtttant 
Iingulai  warfare  againit  the  fingliih  gstriKiD,  and  wu  killed, 
tivetber  wiib  n'-*'""  offieen  and  neuly  five  bundled  men  of 
UataniMn. 

See  W.  F.  Lard.  TU  LcH  Ftamlau  df  EoftaiJ  (London,  1)96). 

TBVIOTDALI,   the   TtOey  «i    the   Tevlot,    Roiburghihire, 
Scotland.    -       -■   ■    ■  .... 


e  Hawick  (g  n 


and,  I 


._    .  nateziy  diiection  from  Teviothead  neaily 

to  the  coofiflea  of  the  paiiA  of  Roxburgh,  a  diAlance  of  >j  m. 
It  is  tometimo  [ncoirecdy  »ed  as  an  allerMttre  name  for  the 
shire,  much  of  the  area  of  which,  in  pobt  of  fact,  lies  outside 
the  Tnviol  drauiage  basin.  There  are  numerous  poinll  of 
Intereuin  thedale.  Henry  Scott  Riddell  (iTqS-iB7o).  the  poet, 
«ai  hurled  at  Teviothead.  Almoat  side  by  aide  (n  the  church- 
yard are  the  obelisk  near  his  grave  uid  the  mRooiial  stone 
erected  bi  the  cemetery  wall  to  John  Armstrong  of  Cibiocliie, 
tbe  cdebrued  IneboMer,  who,  aloeg  with  levenl  follower!, 
was  traacherously  aeiied  \n  isjo  and  hanged  at  Caerianrigg, 
b  the  Inunedlale  viriniiy,  by  order  of  Jamo  V.  Riddel!  ia 
lurtbu  commenoiited  by  a  monuoient  on  Dry  den  hill. 
Braoab^m  tower,  tbe  peel  of  Goldidands,  arui  Harden  caiile 
(m  HiTdoi  bum,  a  trihuiary  of  Northwick  water)  an  ipols 
hmillir  ■  through  the  writinga  of  Sir  Walter  Scott  and  many 
Bonier  ballads.  Five  m.  to  the  east  of  Hawick  atinds  the  hiH 
«f  RtbersUw  (i]9>  ft.).  Among  the  oaff  mt  ita  siunmii  is 
tlw  ndi,  slIH  called  "  Pedm'i  chair,"  tmi  which  AtnondR 
Feden  preached  to  coqvcnticla  of  Covenanteta.  Below  Hawiek 
interest  principally  centres'  Vound  Minto,  tTasKodeaa— the 
HtsekleiB  of  Sir  Walter  ScoU'i  iDnf,  "  Jock  a'  BaMldcan  "— 
wid  Aitcrum. 

TKWPIK  PASHA  (iSsi-iftfi),  kbedive  of  Egnil,  ion  of  (he 
Uediv*  Imuil,  wii  bom  on  the  ijtb  of  KovembeT  igji.    Hli 


Ahbdu^  At  eUM  •no,  be  wi 
Inciled,  Uke  Ui  yoimgei  bmher 


e  khediviate.    The  title,  toMeid  of  pudag  tn  tbt  «l 


.mplive,  I 


able  to 


>f  hisic 


nshe  p' 


d  lorU 


c  found,  liter  the  change  had  been  made,  that 
the  power!'  interpreted  the  new  arrangement  oa  applying 
strictly  to  the  eldest  ion.  TewGk  therefore  became  heir- 
apparent.  He  wu  given  1  palace  near  Cilto  to  live  bi.  ind  for 
tn^ve  yein  be  peued  in  uneventful  life,  (innbig,  and  eslib- 
lishlng  1  reputation  for  good  sense  and  fair  dealing  with  bb 
fellah  tenants.  In  187B  be  »>s  appointed  preiideot  ol  the 
~    '■       NubaiPiiba.    Ho  held  tMs  office 


onlyfc 


onths;  bi 


ikingc 


puticuUity  uitelligent  or  ener- 
getic, he  hid  the  wisdom  to  relraln  from  taking  a  part  iii  the 
iilrigua  which  then  formed  the  chief  part  of  political  Ufe  in 
Egypt.  He  went  hack  to  his  eataie,  and  leiticd  down  once  more 
to  a  quiet  country  life.  He  waa  not  left  undisturbed  for  king. 
Onlhei6thof  June  iS;(i  Ismail,  at  the  haianceol  Great  Btiliiii 
and  France,  was  deposed  by  the  sultan,  who  sent  orders  at  tbe 
same  time  that  Tev4k  should  be  proclaimed  khedl-ve.  The  new 
viceroy  was  10  little  pleased  by  the  newi  of  his  sccesiion  that 
he  soundly  boxed  the  ears  ol  the  servant  who  fiist  broughl  the 
tidings  to  him.  Egypt  at  that  tbne  was  involved  in  financial 
and  political  troubles  brought  about  by  the  policy  of  Ismail 


(1').  I 
England 


t  the  si 


.  by  t1 


illowing  Tewfik's  ac- 
cession. TewGk's  people  were  dissaiisftcd,  his  oimy  dfsaRecled; 
bb  advisers  were  neatly  all  of  the  adventurer  cliu,  with  their 
on-n  ends  to  g>hi;  and  he  himself  had  neither  the  chaiactei  ol  a 
strong  rtjer  nor  the  experience  that  would  have  enabled  him 
to  Kcute  on  orderly  admln&tralion  of  affain.  Disorder  pit- 
vailed  until  November  1B79,  when  the  dual  control  was  re- 
established by  the  governments  of  Great  Britain  and  France. 
For  over  two  years  Major  Baring  (afterwards  Lord  Cromer). 
Mr  (afterwards  Sir)  Auckland  Cdvin,  and  M.  de  Bligni^ies 
practically  governed  tbe  country,  endeavouring  to  InsLliute 
reforms  while  possessbrg  no  means  ol  coercion-  During  all 
this  time  Ihe  disoHeclion  In  the  Egj-ptliui  army  was  increasing. 
TewGk  has  been  blamed  for  ha  fallutt  to  lake  a  drm  line  with 
the  rebels,  but  his  attitude 


The  diss; 


Lord  A 


n  July  188: 
idmiiol  (Sir 


linatcd  In  the  anti-foreign  movement 
.1.).  who  had  gaUied  complete  command 
ittliude  of  Ambi.  who  waa 


-e  that  he  would  b> 


■i  the  (otii  of 
1-    Before  tbe 


bDfnbtrdment  began  it  was  suggested  ti 
leave  the  city  and  embark  either  upon  1  man-of-war  belongbig 
to  one  of  the  neutral  powers,  or  in  his  own  yacht,  or  In  a  maO 
steamer  which  was  then  In  the  port.  His  answer  wai,  "  I  am 
still  khedivc,  and  I  remain  wirb  my  people  in  the  hour  of  thrir 
danger."  At  his  palace  of  Samlch,  }  m.  from  the  town,  he 
■as  beyond  reach  oF  the  shells,  but  his  life  was  nevertheless 
Imperilled.  When  the  rebel  soldiers  attacked  tbe  palace  he 
managed  to  make  his  escape  and  to  reach  another  palace  afiei 
passing  ihmugh  the  burning  sltecis  of  Alexandria.  Here  he 
was  obliged  lo  igree  that  a  guard  of  British  bluejadiets  should 
ppDWct  him  from  further  risk.  He  showed  hb  courage  equally 
during  the  cholera  epidemic  al  Aleiandria  In  liSj.  He  had 
gone  back  to  Cairo  alter  the  battle  of  Tel-el-Kebir,  bid  con- 
sented to  the  reforms  Insisted  upon  by  Great  Britain,  and  had 
assumed  the  position  of  a  const  imtionai  ruler  under  the  guid- 
tnceof  LoM  SUSerln,  the  British  special  commiaiioser.     When 
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tlw  diolera  bioka  out,  he  lAitoted  tiixm  solng  to  Alemidtli. 
His  wife  accompanied  him,  and  Ke  went  round  the  faospitali, 
letting  an  excellent  example  to  the  authorities  of  the  city,  and 
encouraging  the  patients  by  kind  and  hopeful  wofda.  In  1884 
Sir  Evelyn  Baring  went  back  to  Egypt  as  diplomatic  agent  and 
consul-general  of  Great  Britain.  His  first  task  was  to  demand 
that  Tewfik  should  abandon  the  Sudan.  Tewfik  gave  his  con- 
sent with  natural  reluctance,  but,  having  consented,  he  did 
everything  he  could  to  ensure  the  success  of  the  policy  which 
Baring  had  been  sent  to  carry  out.  He  behaived  with  equ«d 
propriety  during  the  negotiations  between  Sir  H.  Drummond 
Wolff  and  the  Turkish  envoy,  Mukhtar  Pasl^  -in  1886.  His 
position  was  not  a  dignified  one— dhiU  of  a  titular  luler  com- 
pelled to  stand  by  while  others  discussed  and  managed  the 
affairs  of  his  country.  The  sultan  was  his  suzerain;  in  Great 
Britain  he  recognized  his  protector:  to  the  representative  of 
each  he  endeavoured  to  show-  friendliness  and  esteem.  As 
time  went  on  his  confidence  in  Baring  increased,  until  at  last 
he  deferred  to  the  British  agent  in  almost  everything.  On 
occasion,  however,  he  acted  on  his  own  initiative,  as  when  in 
June  x888  be  dismissed  Nubar  Pasha  and  summoned  Riaz 
Pasha  to  form  a  ministry— an  action  influenced,  neverthekn, 
by  Tewfik's  knowledge  ti  the  divergence  of  views  between 
Nubar  and  the  British  agent.  Baring  encouraged  Tewfik  to 
ehow  his  activity  in  matters  of  adnunistration,  and  he  took  a 
great  interest  in  all  matters  connected  with  irrigation,  educa^ 
tion  and  justice.  He  was  iMt  a  particularly  strong  man  either 
in  mind  or  in  character,  but  he  showed  a  genuine  desire  to 
govern  his  country  for  its  own  benefit.  He  understood  the 
importance  to  E^t  of  British  assistance  and  support;  his 
natural  shrewdness  made  him  accept  the  British  conditions; 
his  natural  good  feeling  kept  him  fit>m  any  inclination  to  in- 
trigue. In  private  life  he  was  courteous  and  amiable.'  He 
had  no  desire  to  keep  up  the  unapproachable  state  of  an  oriental 
ruler.  Indeed,  in  many  w^s  his  manners  and  habits  were  less 
oriental  than  European.  He  married  in  1873  his  kinswoman, 
Amina  Hanem,  with  whom  he  lived  very  happily.  She  was  his 
only  wife  and  Tewfik  was  a  strong  advocate  of  monogamy. 
He  died  on  the  7th  to  January  1892,  at  the  Heluan  palace  near 
Cairo,  and  was  succeeded  by  his  eldest  son,  Abbas  U.  {q.9.). 

A  warm  tribute  to  Tewfik's  many  admirable  qualities  was  paid 
by  Baring  (Lord  Cromer)  in  his  report  on  the  administzation  of 
Egypt  for  1891  (see  Egy^,  No.  3, 1892,  pp.  i  and  3). 

nWKESBTJRT.  a  market  town  and  municipal  borough  in 
the  Tewkesbury  parliamentary  division  of  Gloucestershire, 
England,  15)  m.  N.£.  of  Gloucester  by  the  Midland  railway. 
Pop.  (1901)  5419.  It  lies  in  a  flat  pastoral  district,  with  low 
hills  to  the  south,  on  the  Warwickshire  Avon,  close  to  its  ^nc-> 
tion  with  the  Severn.  The  Severn  is  Crossed  by  an  iron  bridge 
with  a  flattened  arch  of  170  ft.  span,  erected  by  Telford  in  1834. 
Of  the  great  Benedictine  abbey,  one  of  the  richest  foundations 
in  England,  refounded  and  enlarged  by  Sir  Robert  Flta-Hamon 
in  the  12th  century  on  the  site  of  an  andent  hermitage  and 
Saxon  monastery,  there  only  remain  the  gate  and  a  few  other 
Iragmencs.  The  abbey  church,  however,  consecrated  in  iiss» 
is  a  magnificent  specimen  o!  eari'y  Norman.  This  elaborate 
cruciform  building  consists  of  nave  and  side  aisles,  with  transepts 
united  by  a  grand  central  tower  richly  arcaded.  The  choir 
terminates  in  an  apse  and  is  surrounded  by  an  ambulatoiy^ 
One  of  the  most '  remarkable  features  of  the  building  is  the 
unique  western  front,  the  central  part  of  which  is  occupied  by 
one  vast  arch  extending  from  the  ground  to  the  roof.  Originally 
it  was  filled  in  with  Norman  windows,  but  a  Perpendicular 
window  now  occupies  the  spaoe.  The  whole  building.' under- 
went restoration  in  the  Decorated  period,  and  of  thi^  style  it 
is  one  of  the  finest  ezisling  examples.  The  Norman  windows 
in  the  nave  were  replaced,  and  stone  groining  was<  substituted 
for  the.  carved  wooden  ceiling,  a  like  transformation  takfng 
place  in  the  transepts.  The  Norman  columns  in  the  choir  still 
exist ;  but  above  them  rises  a  grand  superstructure  of  Decorated 
work.  The  elegant  clerestory  windows  are  of  the  i4fth  century* 
with  stained  glass  of  the  same  date.    The  ambuUitofy  was  re* 


buQt  0IM  dUtaoce  farther  out,  and  from  It  projected  a  beautilul 
series  of  chapelsw  The  elaborate  tombs  include  those  of  Sir 
Robert  FitfrHameB,  the  De  Spensen,  Alan  prior  of  Canterbury, 
Sir  Cily  de  Brieo,  and  the  vault  of  George  duke  of  Clarence 
(murdoed  in  the  Tower)  and  hSs  wife  Isabella.  Edward,  prinoe 
of  Waks»  slain  after  the  battle  of  Tewkesbury  (1471)  by  tbe 
YorkistB,  is  also  buried  in  the  church.  Of  the  two  organs,  eoe, 
dating  from  the  early  X7th  century,  is  of  singularly  beautiful 
tone.  In  the  High  Street  there  are  several  ancient  timbered 
and  gabled  houses.  Rrmaina  of  an  ancient  wall  have  been 
discovered  adjoining  the  town.  There  are  a  free  grammar 
school  (1695)  and  a  number  of  charities  and  almshouses. 
Tewkesbury  is  diicfly  dependent  on  its  agricultural  trade. 
Below  the  junction  of  the  rivers  there  is  a  great  lock  and  weir 
on  the  Severst  up  to  which  the  stream  is  sometimes  reversed 
by  the  tidad' bore.  The  borou^  is  under  a  mayor,  4  aldermen 
and  ia  councillors.    Area,  S532  acres. 

Remains  of  Roman  encampments  and  roads  prove  that  the 
eadiest  settlement  near  Tewkesbury  (Tke^esbwgf  Tkeodut- 
bmia,  TInoktbim)  of  which  we  have  evidence  was  a  mih'taiy 
encampment  against  the  British.  It  was  the  site  of  a  SaaHo 
castle  and  monastery,  and  its  position  near  navigable  rivers 
kd  to  the  gsowth  of  a  town,  which  was  a  borouf^  with  a  market 
in  to87  when  ft  was  part  of  the  royal  domain.  It  was  subse- 
quently granted  to  Earl  Robert  of  Gloucester,  who  granted  a 
charter  before  1x07,  whicb  exempted  the  borough  from  certain 
tolls  and  from  suit  at  the  hundred  court.  Edward  m.  con- 
firmed this  diarter  in  1337,  and  made  Tewkesbtiry  free  from 
tolls  throughout  En^hmd.  The  borough  was  incorporated  by 
Elizabeth  by  a  diartcr  of  1574,  which  was  confirmed  m  1604, 
1605,  1609  {when  the  manor  and  borough  were  sold  to  the 
corporation)  and  1685,  whOe  the  town  was  governed  under  the 
charter  granted  by  Wflliam  III.  in  1698  until  the  corporation 
was  remodeUed  in  1835,  the  modem  government  consisting  of 
a  mayor,  4  aldermen  and  19  councillors.  Tewkesbury  returned 
two  members  fVom  1609  to  1867,  when  ft  lost  one  member, 
and  in  1885  the  representation  was  merged  in  that  of  the 
county.  A  fair  on  July  so  was  granted  in  1393,  and  fairs  on 
September  21  and  August  24  in  1440,  and  on  April  35  in  1574. 
For  the  last  May  3  was  substituted  in  1605,  and  two  more  fairs 
on  June  iz  and  September  29  were  granted  in  2609.  All  these 
grants  wa»  confirmed  by  the  charter  of  1685.  Chie  fair  only 
is  BOW  hehl,  on  October  10.  It  is  a  pleasure  fair  and  a  fair  for 
hirhig  servants,  and  has  lost  the  commercial  ifflp<^ance  of  the 
early  wool  fairs.  The  long-existing  provision  trade  along  the 
four  rivers  declined  through  railway  competition.  Goth-making 
lasted  from  the  xzth  century  uttil  the  begiimmg  of  the  18th; 
gloving  in  the  17th  century  was  followed  by  worsted-combing 
m  the  1 8th.  Cotton-thread  lace-making,  introduced  in  1825, 
collapsed  about  186a.  Tewkesbury  was  once  celebrated  for  the 
manufacture  of  mustard,  which  ceased  to  be  important  at  the 
end  of  the  i8th  century.  Stocking- frame  knitting  was  the  chief 
trade  in  1830,  but  has  been  replaced  by  the  boot  and  shoe  trade. 
Tewkeabuzy  was  strategically  important  in  the  Wars  of  the 
Roses,  and  was  the  siu  of  a  battle  in  1471,  and  in  the  Civil  War 
WBB  four  times  besieged. 

See  Victoria  County  Histofy,  Ghucesterskirei  James  Bennet, 
History  qf  Tevokefbury  (1850);  William  Wyde.  History  of  Tewkea- 
h^y  (17^)- 

TBXAtlKANA.  two  adjoining  cHIes  forming  one  community. 
Situated  on  either  aide  of  the  boundary  line  between  Arkansas 
and  Texaa,  VSA.,  about  165  m.  E.  by  N.  of  Dallas,  Texas; 
Texarkaua,  county«eeat  of  MiUer  county,  Arkansas,  pop.  (1900) 
4914,  of  whom  iw  were  forelgn-bom  and  2078  were  negroes; 
(1910)  565s;  Texarkana,  Bowie  county,  Texas,  pop.  (1900)  siS^* 
of  whom  192  were  foreign-bom  and  1964  were  negroes;  (1910) 
9790.  Texaurkaoa  is  served  by  the  Kansas  City  Southern  (Port 
Arthur  Route),  the  Texas  ft  Pacific  (of  which  it  is  the  eastern 
terminus),  the  St  Louis,  Iron  Mountain  &  Southern  (Iron  Moun- 
tam  Route,  the  southern  terminus),  and  the  St  Louis  South- 
western (Cotton  Belt  Route^raalways.  The  public  buildings  a« 
t«s  eity  halU,  a  wdl-deal|ned  Post  OOoe,  which  siaadi  «i  the 
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i,(gD^j<ie»  rfieep  fa  rfft  <me.  Tfce  vool  pradiiot  «f  (!■ 
ftatt  ia  1900  was  '9.Ci38.ooa  lb,  and  in  1910  m  8.943.750  w 
WMliMi  and  uomMhed  and  3^040.875  lb  aoouied.  In  toe  number 
of  cUckena  {i$,9^t3m  in  looo)  the  state  ranked  6ith,  and  la  the 
number  of  ducka,  gieeae  and  turkeya  (ia99>044  in  1900),  laakad 
fint* 

The  oereab  grov  fenerallv  thvoughout  the  aute,  eaceptin^  in 
the  arid  westsra  UadiL  The  crop  of  Indian  tan  ia  etpecially 
iMfe  in  a  belt  of  counties  beginniog  near  the  north-eastern  comer 
of  the  atate  and  eaoteading  in  a  aouth-westeriy  directioiL  Most  of 
the  rice  ia  raised  along  the  seaboard,  in  the  south-eastern  oomer 
ofthestalie.  The  laivest  cxopa  of  cotton  are  grown  ia  the  cercal- 
grawiog  coontie^ 

FffretU  and  Timber.-^Abmxt  64/MO  aq.  n.,  or  14  per  cent,  of 
the  area  of  Texasi  b  e8tin^lted  to  be  wooded.  The  area  of  ycttow 
pine  forosts  (the  snnd  is  estimated  at  67,968-5  million  ft.),  and  thn 
lesser  one  of  hardwood*  together  with  considerable  softwood,  repre- 
sent lurober>producing  possibilities  of  much  economic  importanob 
The  pine  and  hardwood  areaa  occur  diiefly  in  the  noitn  fissUrn 
part  of  the  state,  and  are  bordered  00  the  west  by  scattering  growths 
of  hardwood,  extending  as  far  westward  as  Austin.  Sparpe  scrub 
timber,  of  Ihtla  value  except  for  posts,  poles  and  rough  beams 
and  for  lael.  oocupica  the  region  westward  to  approximately  the 
longitude  of  the  Pease  river.  Outside  of  these  general  areas,  tasest 
producu  are  of  relatively  little  value,  the  exoeptiona  being  the 
dense  growths,  in  certain  restricted  areas,  of  livt-oak,  which  is  in 
demand  for  ship  timbers;  and  scattering  patches  of  hickory,  which 
is  requitttw  for  certain  manufactures.  The  pine  and  hardwood 
forests  are  of  great  economic  value  )Mcause  of  the  density  of  their 
growth,  and  there  are  at  hand  the  means  of  profitable  development 
of  this  industry  in  the  numerous  wateroourses  which  make  logging 
cheap  and  expeditious.  The  maple,  walnut,  cal^  ash,  beech,  elm. 
gam,  sycamore,  hickory  and  poplar,  found  on  tii»  southern  slope 
of  tM  Osage  highlands,  on  tne  uplands  about  the  source  of  toe 
highlands  and  in  the  central  portiona  of  the  Red  river  valley,  are 
valuable. for  cabinet  woods.  The  cut,  consisting  almost  entirely 
of  yeUow  pine,  was  valued  in  1900  at  $i6,a96,473> 

ruJbmef.'-TfaB  value  of  the  fisheries  imduct  of  Texas  iacreaaed 
from  $286,610  (7.174.550  tt»)  in  l8f^  to  laS3.8x4  (8/144,404  lb) 
in  I90af;  and  the  amount  of  capital  wvested  in  this  uidustry  from 
^7496  in  1897  to  1373,734  uk  190a,  but  the  number  of  wag^ 
earnors  empkyyed  decreased  sughtlr--from  1199  in  1897  to  1144  in 
1901.  The  values  of  the  pnndpal  catches  in  1900  were:  red 
anapper,  $103,998;  oyatesB,  $ioo,3S9:  aquetaague.  $49*577*  and 
channel  bass,  $39,535.' 

Afrasfolr.— The  total  value  of  the  mineral  products  of  Teiaa  in 
1890  waa  $1,986,679;  in  1903,  $6,981,533;  in  1907,  $19,806,^58, 
and  in  1908,  $i5,3X3y9a9--the  valuations  for  the  two  years  last 


named  bong  those  of  the  United  States  Geological  Survey.  By 
far  the  lariest  item  in  these  totals  after  1^03  represented  the  value 
of  petrolsttm.  Little  attention  waa  paid  to  thia  resouroe  until 
1883;  in  1890  the  product  waa  valued  at  only  $237;  and  five 
vears  later  it  had  increaaed  to  only  $350.  A  good  quality  of  oil — 
better  in  fact  than  the  Ohio  product^  but  not  aa  good  as  that 
of  Pennsylvania-^was  accidentally  found  at  Corsicana,  Navarro 
county,  about  1894,  and  in  1898  it  wM  diaoovered  at  a  depth  of 
1040  ft.  In  1901  an  extraordinary  "gusher"  well  waa  drilled 
near  Beaumont.  Jefferson  county;  In  the  nine  days  beiore  this 
wdl  was  capped,  it  threw  a  stream  of  ml  160  ft.  high,  and  poured 
out  about  500,000  barrels.  The  devekqymeat  of  the  Haidin  county 
field  also  began  in  1902.  Aa  the  result  of  these  developments,  the 
value  of  the  oil  product  increaaed  from  ^7,135  (546,070  bbb.) 


The  value  of  the  bituminous  coal  output  was  $465,900  (184^40 
short  tons)  In  1800;  $1,581,914  (968,373  short  ^ms)  in  1900; 
$3,778,811  (1,648.069  short  tons)  m  1907;  and  $3410,481  (1,805^77 
short  tons)  ia  1908.  The  value  of  the  product  of  lunestonea  and 
dolomites  in  1900  was  $134,728;  in  1003,  $a38.66a;  of  sand- 
stones and  qnaitxitea  in  1900.  $37,038;  in  1903,  $165,569 ;  while 
the  value  of  all  stom:'  produoea  in  1907  was  $a97,903,  and  in  1908, 
$659,574.  Natural  gas  waa  discovered  in  WMhington  county  in 
1879.  but  was  not  commerdally  used  in  that  vidmty  natil  1888. 
In  1903  gas  was  discovered  in  Jeffersra  county.  Other  minerals 
found  in  small  ouantidea  are  copper,  lead,  zinc,  iron  orea,  nsaa- 
ganese  ores  and  tm. 

i^Sna/acfi^er.*— The  value  of  the  manufactured  prodacta  of 
Texas  in  1905  was  $150,538,380,  the  capital  invested  in  inaan- 
facturing  being  $115,664,871.  and  the  nonbcr  of  factories,  3158. 

In  the  value  ($14,005,334  in  1900*  and  $18,698,815  m  1903) 

—    -  ■       ■   -     -- 

'Publications  of  the  U.S.  Commission  of  Fish  and  Fisheries. 
Part  xxix.,  Repdii  of  0m  Commissioner  for  th»  Your  ending  Jum  y>, 
1903  (Washington,  1905). 

'The  statistics  given  in  the  text  for  1900  from  this  point  are 
for  factory  ptMucts  and  are  thus  comparable  with  those  given 
for  1905 ;  the  special  census  of  the  latter  year  .waa  Itndted  to  the 
manufactures  under  the  factory  ayatan- 


of  rta  conaa  saed  oil  aad  caka  poodoceTevaa  aunaased  aO  oa^^ 
statea.  Flour  and .  grist  mill  products  advanced  In  value  troia 
$11,048,596  ia  1900  to  $32,083,136  in  1005.  The  vahies  of  other 
products  m  1005  were  aa  follows:  slaughtering  and  meat  packing 
(wbokaale),  $i5,6ao,93(;  lumber  and^  timber  products  (whiif 
empk^ied  the  Uraest  average  number  of  wage-earners— 13,332,  01 
37>3  per  cent.),  $16,378,240;  can  and  general  shop  constructioa 
and  repairs  by  steam  raJway  companies.  $10473.743;  printing 
and  publishing,  $7,782,2^7;  foundry  and  madune  snop  products, 
>905f  $4,953,8272  malt  liquors,  $4.iS3i938;  saddlery  and  harness. 
1^05,  $3,351^25.  The  highest  average  quantity  of  rough  millea 
rice  per  establishment  ia  the  United  Statea  in  1905  was  lor  Texas, 
when  seventeen  estab}ishmenu  produced  an  average  of  1 8,598.259  lb. 
valued,  together  with  that  of  other  rice  products,  at  $4,638,867. 

TraitsporUUum. — Until  the  middle  of  the  19th  century  transpor- 
tation mdUtias  remained  pcactk^ally  undeveloped  in  Texaa.  In 
i860  the  steam  railway  mileage  waa  307  ra.;  in  1870,  711  m.; 
in  1880,  3244  m.;  in.  1890,  8709  m.(  in  19M,  ii,949  m.;  m  1907, 
13,877  m.;  and  in  1908.  13.066  m.  Most  01  this  mueage  is  in  the 
eastern  part  of  the  state,  toe  western  and  aouthcra  portions  having 
slight  railway  facilities.  The  principal  railway  systems  ara  the 
Southern  Pacific,  the  Sanu  r^  the  Texaa  &  Pacific  aad  the 
Colorado  &  Southern.  The  inland  waterways  include  the  35  ft.' 
ship  canal  from  the  Gulf  to  Port  Arthur  Ccke  Port  Arthur  Canal), 
opened  in  189^,  and  transferred  to  the  United  Sutes  government 
in  1906;  the  Gatvestoo  and  Brazos  River  caaal,  39-5  m.  long  and 
of  a  ruUn^  depth  of  3  ft.,  also  acquired  by  the  government  in  1902, 
and  a  pnvately  owned  canal,  9  m.  long  aad  from  65  ft.  to  10  ft. 
deep,  extending  from  Corpus  Chrisu  to  Aransas  Bay.  Other 
important  waterways  which  have  been  authorized  by  tne  United 
Statea  government  and  on  which  work  was  proceeding  in  1910  ass 
canals  trom  the  Rio  Grande  river  to  the  Mississippi  river  at  Uonald* 
sonviUe,  Louisiana;  and  "  a  navigable  channd  depth  of  5  ft.  ia  a 
canal  aJaoa  the  coast  of  Texas,  underlying  the  lagoons  lying  between 
the  islanda  and  the  mainland"  to  develop  light  navigation  to 
pointa  not  reached  by  the  railways.  Another  important  under- 
taking is  the  deepening  of  the  Trinity  river  to  Dallas,  a  distance 
of  511  m.,  ther^y  aiTording  aiuivigable  waterway  almost  to  the 
northera  boundary  of  the  state.  Congressional  appropriations  for 
the  survey,  improvemeat  and  maintenance  of  waterways  began  ia 
1852;  amounted  to  $15,055,688  between  1891  and  1896  inclusive^ 
and  $1,613,839  between  1897  and  1907;  the  total  appropriated 
being  $33,2^,4x9.  The  ports  of  entiy  of  Texas  ara  Galveston, 
Corpus  Chnsti,  Eagle  Pass,  ^  Paso  and  Brownsville. 

PopvhUoH.'-Tb^  population  in  x88o  mm  1,591,749; 
in  1890, 2,23S»S23 ;  in  1900, 3,048,7x0;  and  in  1910, 3,896,S42.«  Of 
the  population  in  1900,  94- x  per  cent,  was  native  bom,  79*6  per 
cent,  was  white  and  30*4  per  cent,  (or  620,722)  was  negro,  or  of 
negro  descent.  There  were  in  X900,  3,249^068  native  wUtci, 
179^57  persons  of  foreigp  birth,  836  Chinese,  470  Indians  and  x) 
Japanese.  Of  the  inhabitants  bom  in  the  United  Statea  x  30,389 
were  natives  of  Tennessee,  129,945  of  Alabama,  90,584  cl 
Mississippi,  77,950  of  Georgia  and  75>63d  of  Arkansss;  and  of 
the  foreign-bom  7x,o62  were  Mexicans,  48,395  Germans,  9104 
Bohemians,  8213  English,  6870  Austrians  and  6^3  natives '(^ 
Ireland.  Of  the  total  population  471,573  were  of  foreign  parent* 
age^-f .e.  other  one  or  both  parents  were  foreigD4x>m,  and  of 
those  both  of  whose  parents  were  foreign-bom  70,736  were  of 
German,  xo,967  of  Bohemian,  7759  of  Irish  and  6526  of  Austrian 
parentage.  In  1906  1,396,906  inhabitants  of  the  state  were 
membeis  of  religious  societies.  Of  these  4ox,7so  were  Baptlstg; 
3x7,495  Metho(&ts;  s<^tSSl^  Roman  Catholics*,  63,090  Presby^ 
terians;  39,550  Disciples  of  Christ;  '34,006  members  of  tike 
Churdbes  of  Chiisti  27,437  LaUierans;  X4,246  Protestant 
Episcopalians;  7745  memben  of  the  German  Evangelical  Synod 
Of  North  America,  and  1856  Congregationalists.  The  principal 
cities  are  San  Antonio,  Houston,  Dallas,  Galveston,  Fort  Worth, 
Austin,  the  capital,  Waco,  £1  Paso,  Lai'edo,  Deniaon  and  Sherman. 

A  ihsim  ii§ru  f  1  jw.-^Teiaa  as  a  part  of  Mesioo  mis  gavemed 
under  the  constitution  <x8s7)  of  the  '^  Free  State  «f  Coahuilc 
and  Tejcas";  g  sepai&te  constitution  adopted  in  1835  wa^ 
never  recognized  by  the  Mexican  government  and  never  went 
into  effect.  The  Texan  DedamtuA  of  Independence,  adopted 
in  November  X835,  was  aooompanled  by  %  provisional  eoostitio- 
tion;  and  ^th  the  Declaratu>n  of  Independence  of  March  x^6 
there  were  adopted  an  executive  ordinance  and  a  oonstituiion. 
As  a  sute  of  the  United  Sutes  Texas  adopted  a  consdtution 
in  1845,  another  in  x866,  .and  a  third  in  1868,  and  Is  nosr 


*  la  other  census  yean  the  popolatioas  were:  1850  (the  ftiat 
the  United  States),  s2a,99S-  i860  604,31^;  I0o  M849f« 
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fiyvetped  under  the  coostftutton  of  1876,  with  am^dments 
of  1879,  X883,  1890,  X891,  X897,  X904  and  1906.  All  male 
dtkena  over  twenty-one  years  of  age  and  resident  in  the  sute 
for  one  year  and  in  th^  county  or  election  prednct  for  six 
months  immediatdy  preceding  election  (except  paupers,  idiots, 
huatics,  felons,  United  States  soldien,  marines  and  seamen, 
and  persons  who  have  taken  part,,  either  as  principal  or  second, 
in  fighting  a  duel  or  in  sending  a  challenge)  have  the  right  of 
suffrage.  The  constitution  originally  forbade  the  registration 
of  voters,  but  an  amendment  of  1891  permits  it  in  cities  having 
•  population  of  ten  thousand  or  more,  and  the  Australian 
ba^t  system  was  adopted  in  such  dries  by  an  act  of  the 
twenty'Second  legislature  in  X892.  An  amendment  to  v  the 
oonsritution  may  be  proposed  by  a  two^hirds  vote  of  all  members 
elected  to  each  house  A  the  legislature,  and  is  adopted  if  it  is 
approved  by  a  majority  of  the  popular  vote  on  the  amendment. 

The  executive  department  consists  of  a  governor,  lieutenant- 
governor,  secretary  of  state,  comptroller  of  public  accounts,  trea- 
•arer,  oommitsioner  of  the  general  land  office,  and  attorney-general. 
Contraiy  to  the  usual  custom  in  other  states,  the  secretary  of  state 
is  appointed  by  the  governor.  The  other  officials  are  dected  t^ 
popular  vote  for  two  years'  terms.  The  governor  and  lieutenant- 
governor  must  be,  at  the  time  of  election,  at  least  thirty  years 
of  age,  citiaens  of  the  United  States,  and  residents  of  the  state  for 
the  preceding  five  years.  The  governor  receives  an  annual  sidary 
of  l40<to  and  the  use  of  the  governor's  mansion.  His  functi<Nis 
are  rather  more  extensive  than  those  of  the  average  Aniericaa 
executive.  In  addition  to  the  usual  privilege  of  granting  pardons 
•ad  reprieves,  he  controls  considerable  patronage,  and  possesses  a 
Bpwer  of  veto  which  extends  to  sepaiate  items  in  appropriation 
DtUs.  A  two-thirds  majority  in  ean  house  is  necessa^  to  over- 
ride a  veta 

The  legislature  of  the  state  is  Composed  of  a  Senate  and  a  House 
gI  Representatives.  The'  Senate  consists  of  thirty-one  members; 
chosen  by  popular  votfe  for  four  years,  one-half  retiring  every  two 
years.  Representatives  are  elected  biennially.  Their  number, 
originally  mnety-three,  is  determined  by  apportionment  bills  passed 
after  the  publication  of  each  Federal  census,  but  under  .the  con- 
stitution it  can  never  exceed  one  hundred  and  fifty.  Senators  and 
representatives  must  be  at  least  twettty<«ix  years  old,  dtixens  of 
the  United  States,  qualified  electors  of  the  state,  and  residents  of 
the  state  for  two  years,  and  of  the  district  for  one  year,  preceding 
die  dection.  The  unusual  provision  that  two-thirds  of  each  house 
shall  constitute  a  quorum  would  probably  prove  inconvenient,  if 
tkie  political  parties  were  appnntmately  equid  in  strength.  Bills 
for  raising  revenue  may  orieuiate  only  in  the  House  of  Reoresentt^ 
tives,  but  may  be  amended  or  leiected  by  the  Senate.  Meetings 
of  the  legislature  an  biennial,  although  special  sessiouf  may  be 
oslled  by  the  governor. 

The  judicial  system,  revised  by  a  constitutionat  amendment  of 
1691  •  consists  of  a  supreme  court  of  three  members,  dected  for  a 
term  of  six  years,  with  civil  jurisdiction  only,  laigelv  appdiace; 
a  court  of  criminal  appeals,  of  three  members,  elected  for  six  years, 
with  appdlate  jurisdiction  in  criminal  cases';  courts  of  dyil  appeals 
(number  determined  by  the  legislature)  of  tbrse  members  eachi 
elected  for  six  years;  district  courts,  each  with  one  judg^e,  elected 
for  four  years,  with  original  jurisdiction  in  the  more  iroporunt 
dvil  and  criminal  felony)  cases  and  a  limited  appellate  jurisdic- 
tion; county  and  justice  of  the  peace  courts  with  original  juris- 
diction in  mtsdemeaoodiB  and  pet^  dvil  cases.  The  commissioners* 
court  of  five  meoibefs,  induding  the  presiding  iudge*  attends  to 
county  business  matters,  the  county  being  the  umt  01  local  govern- 
ment. 

Miiscdlmntoms  Ldw*.— The  long  domination  of  Spain  and  Mexico 
swirisrd  an  tnfluenoe  on  the  institutions  of  the  state,  but  it  can 
easily,  be  exaggeiatod'  It  must  be  rememboied  that  dnriag  the 
colonial  period  the  Spanish  and  Mexican  population  was  never  very 
large,  that  the  first  permanent  Anglo-American  settlement  was 
'not  estaUtshed  until  1821,  that  there  was  ill-jfeeling  between  the 
two  peoples  almost  from  the  very  beginning,  and  that  in  fifteen 
years  the  Americans  carried  thnMgh  a  successful.  rebeUion.  The 
framework  of  the  governments  established  in  1836-37  and  1845 
was  not  essentially  different  from  those  with  which  the  franiers 
were  familiar  in  the  United  States.  But  while  this  was  true  of 
tho  outward  atnicturB  it  was  impossible  to  drsreesrd  entirely  private 
rwbfts  based  u^  Spanish  sod  Meidcan  legislation.  In  other  words, 
the  system  ^jurisprudence  is  the  most  atrikiog  example  of  Spanish 
inmienCe.  '  There  was  the  same  conflict  between  the  English 
COmnwn  Law  and  the  Roman  Civit  Law  whidh  had  taken  place 
in  Louisiana  a  tern  years  bdore  (see  LoutsiaTtA);  but  the  result 
was  different.  Owing  to  the'  peaceful  diaracict  oil  its  acquisitioa 
and  the  relative  strength  ot  the  Romartoe  (Fifmeh)  dement* 
Louisiana  continued  the  use  of  the  Civil  Law.  The  Texas  invaders, 
on  the  other  hand,  adopted  the  Common  ^W,  but  with  the  addition 
of  laitmy  Civil  ■Law.pruidptMt       Fbr  etaimple.  the  sute  has  never 


made  any  distfaiction  between  law  and  equity,  and  It  has  always 
followed  the  Civil  Law  procedure  by  petition  and  answer.^  The 
independent  exigence  of  Texas  as  a  republic  (1836-45)  was  also 
not  without  influence.  By  strengthening  the  filing  dT local  cviide 
it  added  force  to  the  states'  rigbu  senunkent,  and  it  enabled  the 
state  on  coining  into  the  Union  to  retain  possession  of  all  its  public 
lands.  This  vast  domain  has  been  utilised  to  provide  hcnies  for 
settlers,  to  encourage  educatkMi,  to  subsidise  railways*  and  to 
build  the  state  capitd.  There  is  a  general  land  office  at  Austin 
under  the  charge  of  a  commissioner.  Among  other  features  of 
interest  the  constitution  forbids  the  suspension  of  the  writ  of  habtas 
corpus^  makes  duelling  a  disqualificatioo  for  holding  office  or  excr* 
cising  the  right  to  vote,  and  authoriaes  the  exduskm  of  atfadsts 
from  office.  There  is  uso  a  clause  which  exempts  from  seucure 
for  debt  the  homestead,  not  more- than  two.  hundred  acres  of  bnd 
in  the  country,  or  a  house  of  any  value  in  a  city  or  town  on  a  tot 
or  lots  not  exceeding  five  thousand  dollars  in  vahie  at  the  time 
of  its  designation  as  the  homestead.  The  object  is  the  protection 
of  mdows  and  orphans,  but  the  right  has  been  very  much  abused* 
and  its  abuse  is  in  part  responsible  for  the  high  rate  of  interest 
which  prevails.  State-wide  prohibiten  of  the  sale  of  intoxicatiag 
liquors  was  voted  down  in  1887  and  a  kxat  option  law  went  into 
effect;  in  1007.  when  there  was  no  Ucence  m  145  (out  of  24^ 
counties  and  licence  only  in  parts  of  51  other  counties,  a  law  was 
passed  giving  local  option  to  parts  of  dtics  and  towns.  In  1908-09 
there  was  an  unsuccessful  attempt  to  pass  in  the  leipslature  a  con- 
stitutional amendment  providing  for  state-wide  prohibition:  the 
amendment  was  favoured  by  the  Democratic  state  platform,  but 
the  hostility  of  the  legislature  to  Governor  Campbelli  who  favoured 
the  amendment,  secured  its  defeat. 

•  Both  husband  and  ndfe  retain  thdr  separate  title  to  the  nK>> 
pcrty  which  each  owned  bdore  marriage  and  to  that  acquired 
after  marriage  by  ^ift,  devise  or  descent,  and  to  the  increase  of 
all  lands  thus  acquired,  but  the  husband  has  .the  sole  management 
both  of  his  own  and  of  his  wife's  separate  property.  Howcveiv 
should  the  husband  negleot  to  sue  for  the  recovery  of  any  sepamte 
propert)r  of  his  wife  she  may,  with  the  permission  of  the  court, 
sue  for  it  in  her  own  name ;  or  should  the  husband  refuse  to  sup* 
port  his  wife  and  educate  her  children  as  her  fortune  would  war* 
rant,  the  county  court  may  in  answer  to  her  oomi^aint  require  a 
fixed  portion  of  the  proceeds  from  her  property  to  be  paid  to  her. 
All  property  which  either  husband  or  wife  aoquilts  during  the 
marriage,  other  than  by  gift,  devise  or  descent,  is  their  common 
property,  and  during  coverture  may  be  disposed  of  by  the  husband 
only:  on  the  death  of  the  husband  the  widow  has  one-half  «f  the 
property,  which  they  held  in  common.  The  causes  for  a  divoros 
are  cruelty,  adultery,  desertion  (or  three  ycatt*  or  conviction  after 
marriage  of  a  felony  and  imprisonment  in  the  state  prison  without 
being  pardoned  within  one  year  after  conviction;  die  plaintiff 
must  reside  in  the  county  six  months  bdore  beginning  suit. 

Education. — Educational  matters  are  sup^vised  by  a  state 
board,  composed  of  the  governor,  comptroller  and  secretary  of 
state,  by  a  superintendent  of  public  instruction,  who  is  «s  0^0 
secretary  of  the  board,  by  county  superintendents  (in  oountiss 
having  a  school  populatwn  of  3000  or  more),  by  superintendents 
and  boards  of  trustees  in  corporate  towns  and  cities,  and  fay  sdbool 
commissioners  in  the  rural  districts.  The  permanent  public  school 
fund  is  the  lainest  of  any  state  in  the  Union:  in  1908  it  included 


largely  in  federal,  state  and  county 

The  revenue  for  schools  in  1907-08  was  $8,030,aap^  of  which 
|a,76i,65i  was  from  the  state  tax,  $a/>8o,l59  from  the  total  tax) 
$1,640,969  from  the  one  dollar  poll  tax  on  males  between  the  age^ 
of  twenty-one  and  sixty,  $481,890  from  a  state  occupation  tax, 
$429>365  from  county  funds,  and  $105,806  from  tuition  fees.  The 
state  apportionment  to  the  districts  was  $5  per  capita  of  school 
population  in  1906-074  and  was  $6  in  1907-08.  In  the  latter 
year  the  total  enrolment  in  public  sdiods  was  777,545.  of  whom 
I45>748  were  negroes.  Separate  schools  are  maintained  for  white 
and  negro  children  and  impartial  provision  b  made  for  both  rsccs* 
In  1839  the  Congress  of  the  Republic  set  apart  fifty  square  ia^fgam 
(221420  acres)  of  land  for  the  establishment  of  two  univenities. 
The  state  legislature  approved  this  grant  in  1858.  added  to  the 
endowment  one  sectton  (640  acres)  out  of  every  ten  appropriated 
to  encourage  the  building  of  xailwaysr  and  provided  that  thens 
should  be  one  university  instead  of  two.  The  Civil  War  aad 
Reconstruction  delayed  the  execution  of  the-  plan,  and  tils 
university  of  Texas  was  not  opened  until  September  ]88)< 
The  main  university  is  at  Austin,  and  the  litedical.  depanmedfe 
(established  1891)  at  Galveston.  The  state  also  supports,  wholly 
or  in  part:  the  Agricultural  and  Mechanical  Colhce  at  CoUcge 
Sution  (opened  in  1876;  »  land  grant  college  under  the  Morrill 
Ad  of  1862),  near  Bryan,  wMch  has  a  course  in  textile  engineeriftt 
besides  the  coufBesusuaUy  given  ia  state  agricnltuial  and  mcchsnica] 
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For  a  full  discussion  of  this  question  see  E.  W.  Townes,  QuhrterJy 

^'  i"A  "^Vf^^  ^'^^  /IiM9ric4l  AMocmti0»*  iu  a9-^$3*  Y34-i5a  (iafo 
and  October  1898).  <rr- g-  v   7 
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or  neii  Uie  dly  □[  San  Antonio  an  the  nana  of  &vc  miMioM 
buUl  oi  BtoDCi  and  miaaioiis  ntn  male  DumBoui  ia  tu( 
Texas,  but  tbey  were  built  oC  wood  and  uatbiog  nanaiiu  to  maik 
tleii  botiaii.  In  i]ii  the  tenitoiy,  niitli  v*guely  dcEned 
UioiU,  ITU  fOimed  into  1  province  azid  named  Teju,  or  Teiai, 
Ifler  the  tribe  or  the  confederacy  ol  Tejai  Indiapa.  For  more 
than  a  centuty  tbe  copditkiiii  *en  lavourabk  for  coloaiutioik 
The  French  in  Louisiana  proved  to  be  peuxable  neichbanii, 
and  that  province,  both  undei  French  (lo  1763}  and  usdit 
Spatiigh  nile  [1763-igaj)  Ktved  la  a  piotectien  against  the 
Eniliifa.  Spun  failed  to  take  advaotafe  of  the  cfipDnuDii/, 
faowever,  and  it  wai  lost  when  the  United  Stale*  purcbaicd 
[803.  Three  abortive  Anglo- American  inviiioni 
during  the  fatt  tew  yean  al  the  century  indicated  tbe  future 
1  of  evesti.  The  £n(,  under  PHlip  NoUa,  in  i79a-i&ii, 
poorly  supported,  and  oaa  crushed  witbout  difficidtyi 
the  second,  uadei  Bemaido  Gutienei  and  Auguitus  Ha|ee, 
tSij-ij,  captured  San  Antonio  and  defeated  several  Ueiican 
armies,  but  was  finally  ovriponeted;  tbe  third,  under  James 
'lADg,  anai-oScerof  the  United  States  amy,  tStQ-ii,  waskss 
ormidable.  The  year  i&ar  marks  a  sgnlficanl  luming-poibt 
n  the  history.  By  the  Florida  treaty,  finally  ratified  at  thai 
imc,  the  claimi  oi  the  United  States  to  Teias.  based  00  the 
Louisiana  purcJiuc,  were  given  up,  and  the  eaatem  and  northern 
loundaries  ol  tbe  province  were  deierraiaed.  Tbey  were  lo  be, 
n  general  lenni,  the  Sabine  river,  the  Mth  meridian  (appcoli- 
nalely),  tbe  Red  river,  the  looth  mciidhn.  the  Arkanaaa  livcr, 
ind  the  43tui  j**"'^*-*  So  far  as  Spain  w 
inly  a  Ion      *  ■'    ' 
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,  bwerar,  mso  ■hsnJowd,  and  tha 


just  completing  III  long  struggle  for  indepeDdcace 
In  that  year  alio  (Decembei-  iSii)  Stephen  F. 
iblisbed  tbe  £rat  pemanent  Anglo-American  settle 
in  Felipe  de  Austin  on  the  Braios  rfver.  This  WU 
<  an  extensive  immigration  from  the  Urdted  Stitti 
period  of  Ueaican  rule  (iSji-36}-  tt  la  estimated 
thai  the  population,  cidusive  ol  Induns,  increased  (toa  lout 
ibouiand  in  iSii  to  ten  thousand  in  iS»7,  and  Dearly  twenty 
thousand  in  1B30.  Molt  of  the  settlers  came  from  the  souihera 
section  of  the  Union  and  of  course  brought  theit  slaves  with 
them,but  tlkKols  Doevidene*  to  show  that  tbeic object  was  lh> 
territorial  extension  of  slavery,  or  that  the  revolt  tgalnlt 
Mexico  was  the  result  of  dissaiislaction  with  that  country't 
antj-slavery  policy.  Texas  was  ioined  to  Coahuila  in  iSi*  to 
form  a  state  ol  the  Mexican  federalioa.  Althougb  (he  attempt 
to  force  tbe  Roman  Catholic  rehgion  upon  the  people,  the 
fcdeni  decree  of  rSjo  lorliiddiDg  (unher  ImoigiBtiDn  fiom  the 
states,  and  the  reckless  grants  ol  land  10  Meiican  favouritea 
aroused  some  iU-leeling,  the  government  on  the  wbde  was 
fairly  liberal.  Tho  peace  party,  ted  by  Stephen  F.  Austin, 
was  able  to  restrain  the  more  wariilie  followers  ol  William 
H,  Wharton  and  Henry  Smith  (itm-iSji)  until  lin,  when 
Santa  Atma  overthrew  tbe  federal  comitutioo  ol  1814  and 
CBtablialicd  a  dictatonhip.  A  consultation  of  representatives 
from  the  various  settlements  met  at  Ssn^Fslipe  de  Austin, 
October  10  November  iSj;.  Under  Austin's  influence  the  - 
delegates  rejected  an  independence  resslutioa  and  recommoidid 
a  union  with  the  Mexican  Liberals  lor  the  resioralloa  of  the 
eoostitution  of  1814.  A  provisional  government  was  organised 
with  Henry  Smith  as  goveirot  and  James  W  Robinson  (d.  1811) 
as  lieuieaant-govemor,  Sam  Houston  as  Bujor-general  ai  tha 
armiea  ol  Texas;  and  Auilin,  Whartea  and  Branch  T.  Archer 
(r7«o-igje)  wan  Ilecled  commissioners  to  seek  aid  in  the 
Uniled  States.  Boatillties  had  abeidy  beguo.  The  Teum* 
routed  the  Meifcans  near  Gonzales  on  tbe  ind  of  October. 
About  a  hundred  men  under  Cctenel  James  Bowie  and  CapliiD 
J.  W.  Fannin  defeated  a  Mexican  force  near  Jll^sion  Conctpiion 
on  the  iStb  of  Ortober;  and  after  a  caRipaifD  of  naarly  two 
BWIUhiBJiai>Maunasd<ccd  tatheoDattaeii'''    " 
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la  tlic  Uil&mom  npctUtloD  Ihe  Ttnn  fotco  were  tcvtieiy  ' 

crippled  on  iccouni  of  ■  qaanel  belween  Governor  Smilb,  who 
desired  indepeadence,  and  (he  msjoiity  ol  hli  council,  who 
Uvoured  union  with  the  Mellcui  Liberals.  The  coDimand 
wu  divided  between  Houston,  who  was  supported  by  ihe; 
governor,  and  two  leaders,  Frsnk  W.  Johnson  and  J.  W.  Fannin, 
•ho  were  appoioied  by  Ihs  council.  The  Meiicans  under 
Sanli  Anns  captured  the  Alamo  on  the  6II1  ol  March  1S3S  and 
llaughtered  its  gatrison  of  iBj  men;  on  the  lolh  of  the  same 
month  cbey  captured  Fannin  and  his  force  of  jji  men,  and  a. 
weeLlater  slaughtered  all  eicept  twenty  who  escaped.    Houston 

the  San  Jacinto,  on  the  Jist  of  April,  he  dealt  the  enemy 
&  crnshiuft  blow  and  brought  the  war  to  an  end;  nearly  all  of 
Saota  Anna'a  anny  were  kUltd,  itounded  01  taken  ptisooecs, 
ud  even  Santa  Anna  himself  was  captured  the  nat  day, 
wfcile  the  Teians  lost  only  two  killed  and  twenty-three  wounded. 
The  ireaknew  of  the  Mexican  Uberali  and  the  necessity  of 
•enirlng  aid  In  the. Stales  led  the  Austin  paity  to  abandon 
tbde  nppositfoTi  to  independence.  A  convention,  assembled 
in  the  town  of  Washington  on  the  lit  ol  March,  adapted  a 
declarxtion  of  independence  on  the  and  and  a  repubhisn.  coo- 

September' iSjS,  and  the  independence  ol  the  repubUc  wu 
recogniied  in  1S37  by  the  United  States,  Great  BritAln,  France 
■nd  Belgium.    After  a  long  conflict  over  the  slavery  question, 

of  Congress  adopted  on  the  ist  of  March  1845,'  on  condition 
that  the  United  States  should  settle  all  questlona  ol  boundary 
with  foreign  governments,  IhaL  Teias  ihould  retain  all  of  its 
vacant  and  unappropriated  public  lands,  and  that  new  states, 
not  exceeding  four  in  number,  might  be  lormed  within  its 
limits.  The  western  boundary  claimed  by  the  republic  was 
tbe  Rio  Grande  to  hs  source  and  the  meridian  of  lon^tude 
(com  that  point  to  the  forty.«a>nd  panllel,  although  as  a 
political  division  of  Metico  Its  limits  never  extended  farther 
west  than  the  Xueca  and  the  Medina.  The  United  Suies 
government  asserted  the  Rio  Grande  dam  and  prepared  to 
enforce  it  at  the  cost  of  war;  at  the  same  time  (he  Meitcan 
govemrneni  considered  annexation,  regardless  of  the  boundary 
<lnestton,  a  declaration  of  war  by  Ihe  United  Stales.  An  army 
of  1000  men  under  Zachary  Taylor  (jj.)  arrived  on  the  north 
bank  of  the  liia  Grande,  apposite  Malamnras,  on  the  2Sih  of 
March  1S46.  The  Mexican  commander,  Pedro  de  Ampudia, 
demanded   Taylor's  withdrawal    beyond    (he    Nueces  within 

Ampudia's  successor,  opened  hostililies.  The  Americans,  out- 
nnmbered  three  to  one,  defeated  the  Mexicans  In  the  battles 
of  Palo  Alto  (May  Sth)  and  Resaea  de  la  Palma  (May  gth). 
The  war  terminated  in  the  treaty  of  Guadalupe  Hidalgo 
(Februaiy  i,  iS^S)  by  which  Mexico  accepted  the  Rio  Grande 
boundary.  By  the  Compromise  of  1850  Texaa  received 
|io,ooo,ooo  (or  Its  territory  lying  north  and  wesl  of  a  line 
drawn  from  the  toolfa  meridian  to  Che  Rio  Grande,  followtng 
36*  30'  N,,  lo]'  W.  and  31°  N,  The  BmJ  step  in  the  determina- 
tion  of  the  pmmt  boimdarle*  of  the  state  was  taken  in  iBqA, 
when  tbe  Supreme  Court  of  the  Doited  Slates  decided  the  Greer 
coun^  case.  Under  Ihe  FlorMs  treaty  of  igiQ->i  a  portion 
of  the  Red  river  was  to  be  (he  Dorthem  boundary  of  Texas 
cut  of  thciooth  meridian,  but  as  theie  are  two  branches  of  the 
liver  meeting  east  ol  the  meriiUan  the  enclosed  territory  (Cieer 
cooaty)  was  in  dispute.  The  decision  of  1^  selected  the 
■outhem  branch  and  thus  deprived  Teias  of  a  large  tract  of 
lertilo  land  over  which  it  had  previously  exercised  jurisdiction. 

Id  the  crisis  of  i«6o-4i  Texas  sided  with  Ihe  other  Southern 
Ststea  in  ipite  of  the  strong  Unionist  influence  exerted  by  the 
Germaii  settlers  and  by  Governor  Sam  Houiton.  An  ordinance 
of  lecission  was  adopted  February  i,  1S61,  and  Governor 
Houston  was  deposed  from  office  on  March  16th.  The  slate 
was  never  the  scene  of  active  mDitacy  operations  during  the 

■  Tbia  acquiHtioo  of  foreign  territory  by  fdnt  resolution  instead 
of  by  tnty  ««•  Iidkned  In  Ihe  case  d  HawaH  Id  iBqB- 


Ciril  War  (iSdi-ij),  althDU^  il  k  Intefotloi  to  note  that 
tbe  last  battle  of  the  conflict  was  fought  on  l(a  uil.  M  Palmllo, 
near  Palo   Alto,  on  the   ijtb  ol  May   1845,  Hum  than  a 

recogniiing  the  abolition  oi  lUveiyi  roouncing  the  right  ol 
secessiOTi,  and  repudiating  the  war  debt  was  adoptsd  in  iSM, 
and  J.  W.  Throckmorton,  Unionist  Democrat,  was  elected 
governor.     When,  in  1867,  the  Congressional  plan  ol  recou- 

constitute  the  fifth  military  district,  and  the  fic^t  commander, 
General  P.  H.  Sheridan,  removed  Throckmorton  from  ofEce  as 
"  an  impediment  to  reconstruction  "  and  appointed  E.  M.  Pease 
in  hia  place.  Delegates  to  a  new  constitutional  convenlion 
were  elected  in  1868,  Ihe  coDStltulion  framed  by  this  body  was 
radhed  in  November  1869,  state  officers  and  congressmen  were 
elected  the  same  day,  the  new  legislature  ratified  the  Thirteenth 
and  Fourtsenth  AmeDdments,  and  on  the  jcKh  ol  March  1870 
Texas  waa  Teadmitled  to  the  Union.  But  ibe  slate  remained 
under  the  rule  ol  negroes  and  carpet-baggers,  supported  by 
United  States  troops  until  the  inauguration  ol  Governor  Richard 
Cola  in  1814.  It  has  since  been  consistently.  Demoaatic. 
The  lupnmacy  ol  the  party  waa  threatened  for  a  tteie  by  the 
growth  ol  Populism,  but  the  danger  was  avoided  by  the  accept- 
ance of  free  silver,  and  tbe  partial  adoption  of  the  Populist 
local  programme.  This  sutreDdei  aroused  strong  opposition 
among  tbe  cooservativa  cpt  Cleveland  Democmls,  whkh  cal- 
mitrated  in  the  Hogg-Clark  gubematoTial  campaign  'of  i8gi. 
The  victory  of  the  Radicals  rcsiJtcd  in  the  cst^bli^ment  of  a 
railway  imtc  commission,  based  upon  a  conslitutional  amendfflent 

■  utional  ai  ' 


n  for  I 


id  towns  of  more  than  10,000  inhabitants  (i8«i),  tb 
snl  ol  Roger  Q.  Mills  Irom  Ihe  United  States  Senate  (1I90) 
id  the  sending  of  free  silver  delegations  to  the  national  con- 
Dliona  of  1896  and  1900. 
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they  may  be  sludying, 

TEXTILB-PtllNTlHO.   "  Teilile  "  &(«  Weavino)  is  a  psietil 

ime  for  all  miven  (abrics  (L«l.  Iiart.  U>  weave),  and  Ihe 

rl  of  omaiDcnline  buth  labrin  by  ptinling  on  dciitna   or 

Eax.  Il  hu  b«n  practiaed  in  aotne  lonn,  with  consderable 
Cbriu  and  India  IrtHn  time  immeniorial,  and  the 
Chinese.  a(  least,  ire  lunwn  to  have  nude  use  <A  engraved 
wood-bloclu  many  ceniuris  before  any  kind  of  printing  mi 

jnled  with  Ibe  art  ii  proved  not  rncniy  by  the  writing  of 
ly  but  by  the  diKovery,  in  the  Pyramids  and  other  EgyptUo 
lbs,  of  fragnicnli  of  doth  which  were  undoubtedly  ilKonted 
}ome  mrthod  of  printing. 

The  Inus  of  Fern,  Chile  and  Meaco  alio  pnctiscd  leiiUe- 
'kting  previous  to  the  Spanish  Invaswn  in  i^itj;  but,  owing 
the  isiperfeo.  character  of  tbeii  reccrds  before  tliat  dale, 
I  impossible  to  say  whether  they  discovered  the  art  for  tbem« 
ay,  learnt  its  prindfJei  from  Ike  Asiatics. 
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TEXT  (Lat.  Iixlum,  woven  fabric,  from  fciwe.  to  weave),  a 
term  which  is  applied  wiib  teveral  varieties  of  meaning  to  the 
actual  words  of  an  auLhor  as  written;  It  is  Ihua  used  of  the 
original  composition  as  opposed  to  the  oammentaiy,  paraphrase, 
notes,  &c.,  writlen  by  others  upon  it,  and  to  the  written  printed 
matter  as  opposed  to  tbe  iUusttntiou.  dlagnma,  Ac,  accom- 
panying it  (see  Tei'iuii.  Cunoui  below).  A  qiidfic  meaning 
l>  that  of  a  paiaage  of  Scripture  lued  as  the  subfect  of  a  sermon 
or  diKonise,  as  an  argunenl  or  illustraLlon  !n  theological  dls- 
cuHion  or  aa  ■  meant  of  edification,  eihoitalion  01  admonition. 
Technically  Ibe  term  ia  also  applied  to  a  pviiculir  form  of 
wriiing  in  MSS.  before  tbe  age  of  ptintin«.  and  ao,  in  torn- 
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ihannels,  Europeans  derived  their  knowled^  of 
block-printing.  By  land  ita  piaclici  qjread  sbwly  wotwuds 
through  Persia,  Asia  Minor  and  the  Levant,  until  It  «a)  token 
upin  Europe^uring  the  latter  half  of  the  ijthftiitury.  Almost 
at  ihe  same  lime  the  French  brought  dlrecily  by  sea,  from  iheii 
colonies  on  tbe  east  c^aast  of  India,  samples  of  Indian  blue  and 
white  "  resist  "  prints,  and  along  with  them,  particulars  of  (he 
processes  by  which  they  had  been  produced. 
I.  TSCHHOUW* 
Textile-printing  was  Intioduced  into  England  in  i6j6  by  a 
French  refugee  who  opened  works^  in  that  year,  ork  the  banks 
of  the  Thames  nqar  Richmond.  Curiously  enough  this  is  the 
first  print-works  on  record;  but  the  nationality  and  political 
status  of  lis  founder  are  sulBdent  to  pmvc  that  printing  was 
previously  carried  on  in  France.  Ia  GerDLaoy,  loo,  tektile 
printing  was  in  all  probabilily  well  atablishcd  before  it  tpiead 
to  England,  for,  towards  the  end  of  Ihe  I)th  century,  the  dis- 
trict of  Augsburg  was  celebrated  for  its  printed  lioeot— ■  repuls- 
tioQ  not  likely  to  have  been  built  up  had  the  industry  been 
intioduced  later  than  1676. 

On  tbe  continent  of  Europe  the  commetdal  inporUnce  of 
olico-priniing  seems  to  have  been  almost  immedlauly  recog- 
nlied,  and  in  consequence  it  ipcBad  tud  developed  ihm  mucb 
more  rapidly  than  in  England,  where  it  was  ne^tctad  and 
practically  at  a  standstill  lor  neariy  ninety  yeara  after  ita  intro- 
duction. During  the  last  two  deodes  of  the  17th  centtuy  and 
the  earlier  ones  of  the  i8th  new  works  were  started  in  France, 
Germany,  Switzerland  and  Austria;  but  it  was  only  in  i7jft 
that  calico-printing  was  first  practised  ia  Scotland,  and  not 
until  twenly-sii  years  later  that  Mcaan  Clayton  of  Bvnber 
Bridge,  near  Preston,  catablished  in  17<i4  the  fiitl  ptinl-oorka 
In  Lancashire,  and  thus  laid  the  loundatioa  of  what  bos  alBC* 
become  one  of  Ihe  most  imporiaDt  iaduitrie*  of  the  county 
and  indeed  of  Ibe  country.  At  Ihe  pieaeat  time  calico-fffiMlng 
it  carried  00  eitensively  in  every  quarter  of  the  globe,  and  ii  ia 
pretty  safe  to  say  that  there  is  scarcely  a  dviUEed  country  ia 
either  hemisphere  wbeieaprint-worksdoea  not  exist. 

From  an  artistic  point  of  view  most  of  the  pioneer  work  in 
caliavpiintlng  was  done  by  the  French;  and  so  rapid-  waa 
their  advance  in  this  hianch  of  the  business  that  they  aoea 
came  to  be  acknowled^d  as  ix*  Icadii^  eiqHneots.  Their 
styles  of  design  and  schemes  of  colour  were  dooely  foUowcd— 
even  deliberately  copied — by  all  other  European  prinletv;  and, 
from  the  early  days  of  the  industry  down  to  tbe  Utter  half  of 
Ihe  igth  century,  the  productions  of  the  French  prialeic  ia 
Jouy,  Bcauvais,  Rouen,  Alsace-Lorraine,  Sic,  wore  looked  upon 
as  representing  "  all  that  was  best  "  in  artistic  calito-priutins. 

by  Ihe  superiority  of  Ibeit 

:  it  may  have  Ucked,  posseaaed 
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^mxoBtive  work,  vix.,  appropriateness  of  pattern  and  excellency 
of  workmanahipi  If,  occasionally,  the  earlier  deiignets  per- 
mitted themselves  to  indulge  in  somewhat  bLsane  fandeS) 
^y  at  least  caicfuily  itfcained  bom  any  attempt  to  produce 
those  pseudo-realistfic  effects  the  undue  straining  after  which 
In  later  times  ultimately  led  to  the  degradation  of  not  only 
l^cench  calico-printing  design,  but  of  that  of  all  other  European 
jnatibns  who  followed  their  lead*  The  practice  of  the  older 
grafrsqifln,  at  their  best,  was  to  treat  their  ornament  in  a  way 
at  once  broad,  simple  and  direct,  thoroughly  artistic  and  per- 
fectly adapted  to  the  means  by  which  it  had  to  be  rquoducod. 
The  result  waa  that  their  desi^  were  characterized,  on  the  one 
hand)  by  those  qualities  of  breadth,  flatness  of  ^d,  simplicity 
M  treatment  and  purcness  of  tint  so  rightly  prized  by  the  artist; 
and,  on  the  other,  by  their  entire  freedom  from  those  meretri- 
cious effects  of  naturalistic  projection  and  recession  so  dear 
to  the  modem  mind  and  so  utterly  opposed  to  the  principles 
of  applied  art. 

McUutds  tf  Printing. 

'  Broadly  speaking  textile-printing  means  the  local  application, 
to  textile  fabrics^  of  any  colour  in  definite  patterns  or  designs, 
but  in  properly  primed  goods  the  colour  becomes  part  and 
parcel  of  the  fibre,  or,  in  other  words,  the  latter  is  dyed  so  as 
to  resist  washing  and  friction.  Textile-printing,  then, 'may  be 
looked  upon  as  a  form  of  dyeing;  but,  whereas  in  dyeing  proper 
the  whole  fabric  is  uniformly  covered  with  one  colour,  in  printing 
one  or  more  colouts  are  apph'ed  to  it  in  certain  parts  only,  and 
in  sharply  defined  patterns.  In  principle  these  two  branches  of 
(AXtila  colouring  are  closely  allied,  for  the  colouring  matters 
used  in  each  case  are  piBCtically  identical,  but  in  practice  the 
means  whereby  their  respective  objects  are  attained  bear  little 
or  no  resemblance  to  each  other.  In  dyeing,  for  instance,  it  is 
sufficient,  for  the  most  part,  to  immerse  the  fabric  in  an  aqueous 
solution  of  the  dye*8tuisr,  stirring  it  about  constantly  or  other- 
wise manipulating  it  to  prevent  unevenness.  In  printing, 
however,  the  colour  must  be  applied  by  special  mean»--either 
by  a  wooden  block,  a  stencil  or  engraved  plates,  or  roUers— 
and  thickened  to  prevent  it  from  spreading,  by  capillary  attrac- 
tion, beyond  the  limits  of  the  pattern  or  design.  Many  colours 
also  contain,  besides  the  colouring  matter  and  thickening,  all 
the  substances  necessaiy  for  their  proper  fixation  on  the  doth 
when  the  latter  is  simply  passed  through  a  subsequent  process  of 
steaming,  and  others  again  require  to  be  subjected  to  many 
after  treatments  before  they  are  thoroughly  developed  and 
rendered  fast  to  light  and  washing. 

There  are  five  distinct  methods  at  present  in  use  for  producing 
coloured  patterns  on  cloth?— 

(i)  Hand  block-printing. 

(2)  Perrotine  or  block-i^inting  by  machine. 

(3)  Bngraved  plate-printing. 

(4)  Engraved  roller-printing. 

(5)  Stencilllne,  which  although  not  really  a  printing  process 
ipay  be  classed  here  as  one. 

(i)  ^siuf  B^ik-Pnif/tfi^.— -This  process,  though  considered  by 
some  to  be  the  most  artistic,  is  the  earliest,  simplest  and  slowest  of 
all  methods  oif  printing. 

The  blocks  may  be  made  of^box,  lime,  holly,  sycamore,  plane  or 
pear  wood,  the  latter  three  being  most  generally  employed.  They 
vary  in  size  considerably,  but  must  always  be  between  two  and 
three  inches  thick,  otherwise  they  are  liable  to  warp  -a  defect  which 
is  additionally  ^[uarded  against  by  backing  the  wood  chosen  with 
two  or  more  pieces  of.  cheaper  wood,  such  as  deal  or  pine.  The 
several  fSeces  or  blocks  are  tongued  and  grooved  to  fit  each  other. 
and  are  then  securely  glued  together,  under  pressure,  into  one  solid 
block  with  the  grain  01  each  alternate  piece  running  in  a  different 
direction. 

'  The  block,  being  planed  quite  smooth  and  fierfectly  flat,  next 
has  the  dengn  drawn  upon,  or  transferred  to  it.  This  latter  is 
effected  by  rubbing  off,^  upon  its  flat  surface,  a  tracin||[  in  lamp- 
black  and  Oil,  of  the  outlines  of  the  masses  of  the  design.  The 
portions  to  be  left  in  relief  are  then  tinted,  between  their  outlines, 
in  a.nimoniacal  carmine  or  magenta,  for  the  purpose  of  distinguishing 
them  from  t^ose  portions  which  have  to  be  cut  away.  As  a  separate 
block  is  requnvo  for  each  distinct  colour  in  the  deugn.  a  separate 
tncins'  must  be  made  of  each  and  transferred  (or  "  put  on  as  fb 
is  termed)  to  its  own  special  block. 


HavfaK  thus  4«eeiv«i  a  tnclag  of  the'  psftttm  the  Mock  is 
thoroughly  damped  and  kept  in  this  condition  by  being  eoveiied 
with  wet  chiths  during  the  whole  process  of  "  cutting."  The  bkxk- 
eutter  commences  by  carving  out  the  wood  around  the  heavier 
masRs  fint,  leaving  the  finer  nod  more  delkate  work  until  the 
last  so  as  to  avoid  any  risk  of  injuring  it  during  the  catting  of  the 
coarser  parts.  When  large  masses  of  coloor  occur  in  a  pattern,  the 
corresponding  parts  on  the  bk)ck  are  usually  cut  in  outline,  the 
obiect  being  nfled  in  betwfecu  the  outlines  with  fek,  which  not  only 
absort>s  the  cohwr  better,  but  gives  a  much  more  even  impression 
than  it  is  possible  to  obtain  with  a  large  eurface  of  wood.  When 
finished,  the  Mock  presents  the  appeamnceof  flat  relief  carvmg,  the 
desi^  standing  out  like  lettetpress  type. 

Fme  details  are  very  difficult  to.  cut  in  wood,  and,  even  when 
successfully  cut,  wear  down  very  rapidly  or  break  oflf  in  printing. 
They  are  therefore  almost  invariably  bum  up  in  strina  of  brass  or 
copper,  bent  to  shape  and  driven  Mgewise  into  the  flat  surface  of 
the  Mock.  This  method  b  known  as  ''coppering,'*  and  by  its 
means  many  delicate  little  forms,  such  as  stars,  rosettes  ami  fine 
spots  can  be  printed,  which  wouM  otherwise  be  quite  impossible 
to  produce  by  hand  or  machine  btodc-printing. 

Freouently,  too,  the  process  of  "  coppefing  "  is  used  for  the  pur* 
pose  ot  mannff  a  mould,  from  which  an  entire  block  can  be  made 
and  dttpikated  as  often  as  desired,  by  casting.  In  tUs  case  the 
metal  strips  are  driven  to  a  predetermined  depth  into  the  face  of  a 

Eiece  of  lime-wood  cut  across  the  grain,  and,  when  the  whole  design 
I  completed  in  this  way,  the  block  is  placed,  metal  face  downwards. 
in  a  tniy  of  molten  type-metal  or  solder,  which  transmits  salKdcnt 
heat  to  the  inserted  portions  of  the  strips  of  copper  to  enable  them 
to  carbonise  the  wood  Immediately  in  contact  with  them  and,  at 
the  same  time,  firmly  attaches  itself  to  the  outstanding  portkms. 
When  cold  a  slight  tap  with  a  hammer  on  the  back  of  the  lime> 
wood  block  easily  detaches  the  cake  of  the  type-metal  or  alloy  and 
along  with  it,  ol  course,  the  strips  of  copper  to  whkrh  it  is  firmly 
soldered,  leaving  a  matrix,  or  mould,  in  wood  of  the  original  design. 
The  casting  is  made  in  an  alloy  of  low  melting-point,  and,  after 
cooling,  is  nlcd  or  ground  until  all  its  projections  are  of  the  same 
height  and  perfect^  smooth,  after  which  it  is  screwed  on  to  a 
wooden  support  and  is  ready  for  printing.  Smilar  moulds  are 
also  made  by  burning  out  the  lines  of  the  pattern  with  a  red-hot 
steel  punch,  capable  of  being  raised  or  lowered  at  wilt,  and 
under  which  the  block  is  moved  about  by  hand  akmg  the  lines  of 
the  pattern. 

In  addition  to  the  engra^^  block,  a  printing  fable  and  colour 
sieve  are  required.  The  table  consists  of  a  stout  namework  of  wood 
or  iron  supporting  a  thick  slab  of  stone  varying  in  sise  according 
to  the  widtn  of  cloth  to  be  printed.  Over  the  stone  table  top  a 
thick  piece  of  woollen  printer's  blanket  is  tightly  stretched  to 
supply  the  elasticity  necessary  to  give  the  Mock-  every  chance  of 
making  a  good  impression  on  the  cloth.  At  one  end,  the  table  il 
provided  with  a  couple  of  iron  brackets  to  carry  the  rolt  of  cloth 
to  be  printed  and,  at  the  other,  a  series  of  guide  rollers,  extending 
to  the  ceiling,  are  arranged  for  the  purpose  of  suspending  ana 
drying  tl»  newly  printed  goods.  The  **  colour  deve  consists  of 
a  tub  (known  as  the  swimming  tub)  half  filled  with  starch  paste, 
on  the  surface  of  which  floats  a  frame  covered  at  the  bottom  with 
a  tightly-stretched  piece  of  mackintosh  or  oiled  calico.  On  this  the 
"  cdour  sieve "  proper,  a  frame  similar  to  the  last  but  covered 
with  fine  woollen  cloth,  is  placed,  and  forms  when  in  position  a  sort 
of  elastic  colour  troueh  over  the  bottom  of  niikh  the  colour  is 
spread  evenly  with  a  brush. 

The  modns  operandi  of  printing  is  as  follows  v-The  .|Mrinlef 
commences  by  drawing  a  length  of  doth,  from  the  roll,  ovtr  the 
table,  and  marks  it  with  a  piece  of  coloured  chalk  and  a  ruler  to 
indicate  where  the  firrt  impression  of  the  block  fe  ro  be  applied. 
He  then  applies  his  block  in  two  difi'erent  directions  to  the  colour 
On  the  sieve  and  finally  presses  it  firmly  and  steadily  on  the  cloth, 
ensuring  a  good  impression  by  striking  it  smartly  on  the  back  with 
a  wooden  mallet.  The  second  impression  is  made  in  the  same  way, 
the  printer  taking  care  to  see  that  it  fits  exactly  to  the  first,  a  point 
which  he  can  make  sure  of  by  means  of  the  pins  with  which  the 
blocks  are  provided  at  each  corner  and  which  are  arrannd  in  such 
a  way  that  when  those  at  the  right  side  or  at  the  top  <n  the  block 
fall  upon  those  at  the  left  side  or  the  bottom  of  the  previous  im- 
pression the  two  printings  join  up  exactly  and  continoe  the  pattern 
without  a  break.  Each  succeeding  impression  is  made  in  pivciwiy 
the  same  manner  until  the  length  of  ckrth  on  the  table  is  fully 
printed.  When  thb  is  done  it  is  wound  over  the  dning  nmtT$, 
thus  bringing  forward  a  fresh  length  to  be  treated  similarty. 

If  the  pattern  conuins  several  colours  the  cloth  is  usually  first 
printed  throughout  with  one,  then  dried,  re-wouad  and  printed 
with  the  second,  the  same  operations  beihg  repeated  umil  all  the 
colours  are  printed.  . 

Many  modifications  of  block-printing  have  been  tried  from  time 
to  time,  but  of  these  only  two—"  tobying  *•  and  "  rmnbowing  — 
are  of  any  praaical  value.  The  object  of  "  tobey-printing  is  to 
print  the  several  colours  of  a  multkwlour  pattern  at  one  operation, 
and  for  this  purpose  a  block  with  the  whole  of  the  pattern  cut  upc*s 
it.  and  a  Spedany  constructed  "  colour  sieve  **  are  employee.  The 
sieve  consists  of  a  thick  block  of  wood,  oa  one  side  of  srhkh  •  lerifs 
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of  cottpaitiaents  are  holtotMed  out,  oorrespondinc  raugMy  m  ahape, 
wm  and  positiofi  to  tha  varioua  objecta  cut  on  tha  Mock.  The  topa 
ii  the  dividing  walla  of  these  compartments  are  then  coated  anth 
melted  pitch,  and  a  piece  of  fine  wooUen  doth  is  stretched  over  the 
whole  and  pressed  well  down  00  the  pitch  so  aa  to  adhere  firroljy 
CO  the  top  of  each  wall;  finally  a  piece  of  string  soaked  in  pitch  is 
cemented  over  the  wAdkn  cloth  along  the  lines  of  the  dividing 
walls,  and  afttr  boring  a  hole  through  the  bottom  of  each  compart- 
ment the  sieve  is  ready  for  use.  In  o()eratioa  each  compartment 
is  filfed  with  its  special  colour  through  a  pipe  connecting  it  with  a 
colour  box  situated  at  the  side  of  the  sieve  and  a  little  above  it«  so 
as  to  exert  just  sufficient  pressure  on  the  colour  to  force  it  gently 
through  the  wooUen  cloth,  but  not  enough  to  cause  it  to  overflow 
its  proper  limits,  formed  by  the  pitch-aoaked  string  boundary  lines. 

The  Block  is  then  carefully  pressed  on  the  sieve,  and,  as  the  different 
parts  of  its  pattern  fall  on  aifierent  parts  of  the  sieve,  each  takes 
up  a  certain  colour  which  it  tranafers  Co  the  cloth  in  the  usual  way. 
By  this  method  of  "  tobying  "  from  two  to  six  colours  may  be 
printed  at  one  operation,  but  it  is  obvious  that  it  is  only  applic* 
able  to  patterns  where  the  different  coloured  objects  ace  placed  at 
some  little  distance  apart,  and  that,  therefore,  it  is  of  but  limited 
application. 

Block-printing  by  hand  is  a  slow  pfoceas;  it  is,  however,  capable 
of  yielding  highly  artistic  results,  some  of  which  are  unobtainable  by 
any  other  moans,  and  it  ia,  therefore,  still  largely  practised  for  the 
highest  class  of  work  in  certain  styles. 

(2)  Perroluu'PruitinjL — The  ^perrotine"  ia  a  block-printing 
nukchine  invented  by  Perrot  of  Rouen  in  18^  and  practically 
speaking  is  the  only  successful  mechanical  device  ever  introduced 
for  this  purpose.  For  some  reason  or  other  it  has  rarely  been 
used  in  England,  but  its  value  was  almost  immediately  recogniaed 
on  the  Continent,  and  although  block-priming  of  all  sorts  has  been 
replaced  to  such  an  enormous  extent  bv  roller-printiflg,  the  "  perro. 
tine  **  is  still  largely  employed  in  French,  German  and  Italian  works. 

The  conMruction  of  this  ingenious  machine  is  too  complex  to 
describe  here  without  the  aid  of  several  detailed  drawings,  but  its 
mode  of  action  is  roughly  as  foUaws»— Three  laxge  blocka  (3  ft. 
long  by  3  to  5  iq.  wide),  with  the  inttem  cut  or  cast  oa  them  in 
relief,  are  brought  to  bear  suocessivdy  on  the  three  faces  of  a 
H>ecially  constructed  printing  tabic  over  which  the  cloth  passes 
j^}getber  with  its  backing  of  printer's  blanket)  after  each  impression. 
The  faces  of  the  table  are  arraijged  at  right  andes  to  each  other, 
and  the  blocks  work  in  slides  simuarly  placwd,  so  that  their  engravea 
faces  are  perfectly  parallel  to  the  tables.  Each  block  ia  moreover 
provided  with  its  own  particular  colour  trough,  distributing  brush, 
and  woollen  cok>ur  pad  or  sieves-  and  is  supplied  automatically 
with  colour  by  these  appUanc^  during  the  whole,  time  that  tlie 
machine  is  in  motion.  .The  first  effect  of  starting  the  machine 
ia  to  cauae  the  colour  aieves,  which  have  a  reciprocating  motion, 
to  pass  over,  and  recave  a  charge  of  colour  from,  the  roflers,  fixed 
to  revolve,,  in  the  colour  troughs.  They  then  return  to  their 
original  position  between  the  tables  and  the  printing  blocka^  coming 
in  contact  on  the  way  with  the  distributing  brushes,  whicn  spread 
the  o^ur  evenly  over  their  entire  surfaces.  At  this  point  the 
blocka  advance  and  are  gently  preased  twice  against  tne  colour 
pads  (or  sieves)  which  then  retreat  once  more  towards  the  colour 
troughs.  During  this  last  movement  the  doth  to  be  printed  is 
drawn  forward  over  the  first  table,  and.  immediately  tne  colour 
pads  are  sufficiently  out  of  the  way,  the  block  advances  and,  with 
some  force,  stampa  the  first  impressimi  on  it.  The  aecond  block 
ia  now  put  into  gear  and  the  foregoing  operations  are  repeated 
for  both  blocks,  the  cloth  advaoang,  after  each  impression,  a 
distance  exactly  equal  to  the  width  of  the  blocks.  After  the 
aecond  Uock  has  inade  its  impression  the  third  comes  into  play 
in  precisely  the  sao^  way,  so  that  as  the  doth  leaves  the  machines 
it  IS  fullv  printed  in  three  separate  colours,  each  fitting  into  its 
proper  place  and  completing  the  pattern.  If  necessary  the  forward 
movement  of  the  doth  can  be  arrested  without  in  any  way  inter- 
fering with  the  motion  of  the  blocks—an  arrangement  whicn  allows 
any  insufficiently  printed  impression  to  be  repeated  in  exactly  the 
same  place  with  a  precision  practically  impossible  in  hand-printing. 

For  certain  classes  of  work  the  "  perrotine "  possesses  great 
advauntages  over  the  hand-block;  for  not  only  is  tne  rate  of  pro- 
duction greatly  increased,  but  tJhe  joining  up  of  the  various  impres- 
aions  to  each  other  is  much  more  exact — ^in  fact,  as  a  rule,  no 
sign  of  a  break  in  continuity  of  line  can  be  noticed  in  wdl-executed 
work.  On  the  other  hand,  however,  the  "  perrotine  "  can  only  be 
applied  to  the  production  of  patterns  containing  not  more  than 
three  cdouia  nor  exceeding  five  jnches  in  vertical  repeat,  whereas 
hand  block-printing  can  cope  with  patterns  of  almost  any  scale 
and  containing  any  number  of  colours.  All  things  considered, 
therefore,  the  two  processes  cannot  he  compared  on  the  same 
basis:  the  "  perrotine '  is  best  for  work  of  a  utilitarian  character 
and  the  hand-block  for  decontive  work  in  which  the  design  only 
repeats  every  15  to  zo  in.  and  contains  colours  varying  in  number 
from  one  to  a  dozen. 

(3)  Engraved  Capperplok'PrfMtinj.^The  printing  of  textilea 
from  engraved  copperplatts  was  first  practised  by  J8eu  in' 177O. 
It  b  now  entirdy  obeolcteb  as  an  'mdwryt  in  F^tigkiwl,  and  a  only 


mentioned  hn%  bacausa  it  Is,  to  a  slight  extienti  still  used  ia 

land  for  pnntiqg  finely  engraved  oordere  on  a  special  atyle  of 
handkerchief  the  centre  of  which  Is  afterwards  filled  in  by  Uock- 
printing. 

The  presses  fint  nsed  were  of  the  onllnary  letterpress  type,  the 
engraved  plate  bdng  fixed  in  the  phice  of  the  type.  In  later 
improvements  the  well-known  cylinder  press  was  employed:  the 
plate  was  inked  mechankally  and  cleaned  off  by  passing  under  a 
sharp  bhule  of  steel ;  and  the  doth,  instead  of  lieing  laid  on  the 
plate,  was  passed  nmnd  the  pressure  cylinder.  The  plate  was 
raised  into  frictional  contact  with  the  cylinder  and  m  paasiag 
under  it  transferred  its  ink  to  the  cloth. 

The  neat  difficulty  in  plate-printing  was  to  make  the  various 
impressions  join  up  exactly;  ana,  as  this  could  never  be  done  with 
any  certainty,  the  process  was  eventually  confined  to  patterns 
complete  in  one  repeat,  such  aa  handkerebkifs,  or  thooe  made  up 
of  widely  separated  objects  in  whkh  no  repeat  is  visible,  like,  for 
instance,  patterns  composed  of  little  sprays,  spots,  &c. 

(4)  RoOer-PrinUnt,  Cylinder-Printtng,  or  MachiiUrPrinting.^ 
This  degant  and  efficient  process  was  patented  and  worked  by 
Bell  in  1785  only  fifteen  years  after  his  application  of  the  engraved 
plate  to  textiles.  It  will  probably  remam  a  moot  question  aa  to 
whether  he  was  the  originator  of  the  idea,  but  it  is  ocyond  doubt 
that  he  was  the  first  man  to  put  into  practfce  the  continuous  printing 
of  cloth  from  engraved  copper  rdlers.  Bdl's  6rst  patent  was  for  a 
machine  to  print  six  coloure  at  once,  but,  owing  probably  to  its 
incomplete  devdopment,  this  was  not  immeduatdy  succosfuL 
although  the  principle  of.  the  method  was  shown  to  be  poetical 


was  soon  overcome  by  Adam  Parkinson  of  Manchester,  and  in 
1785,  the  year  of  ita  invention,  Bdl's  machine  with  Parkinaon's 
improvement  was  successfully  employed  by  Messrs  Livesey,  Har- 
greaves,  Hall  &  Co.,  of  Bamber  Bridge,  Inxston,  for  the  printing 
of  calico  in  from  two  to  six  colours  at  a  single  ooeration. 

What  fttfidnson's  contribution  to  the  development  of  the  modem 
rdler-printirtg  machine  really  was  is  not  known  witli  oertainty, 
but  it  was  possibly  the  invention  of  the  ddkuite  adjustment  known 
as  "  the  box  wheel,*'  whereby  the  rollers  can  be  turned,  whilst  the 
machine  is  in  motion,  either  in  or  against  the  direction  of  thdr 
roution. 

In  Its  simplest  form  the  roller-pHrintii^  machine  coosiata  of  a 
strong  cast  iron  cylinder  mounted  in  adjustable  bearings  capable 
of  sliding  up  and  down  slots  in  the  sides  01  the  rigid  iron  framework. 
Beneath  this  cylinder  the  eneraved  copper  roller  rests  in  stationary 
bearings  and  is  supplied  with  colour  from  a  wooden  roller  whicn 
revolves  in  a  odour-box  bdow  it.  The  copper  roller  is  mounted 
on  a  stout  steel  axle,  at  one  end  of  whkh  a  cog-wheel  .is  fixed  to 
gear  with  the  driving  wheel  of  the  machine,  and  at  the  other  end 
a  smaller  cog-wheel  to  drive  the  colour-furnishing  roller.  The 
cast  iron  pressure  cylindtf  ia  wrapped  with  several  thicknesoes  of 
a  special  material  made  of  wod  and  cotton — lappini^— the  object 
of  whkh  is  to  provide  the  dastkity  necessary  to  enable  it  to  properly 
force  the  clotn  to  be  printed  into  the  lines  of  engraving.  A  further 
and  most  important  appliance  is  the  "doctor" — a  thin  ahaj-p 
blade  of  steel  whkh  rests  on  the  engraved  rdler  and  serves  to 
scrape  off  every  vestige  of  auperfluous  colour  from  its  surface, 
leaving  ody  that  which  rests  in  the  engraving.  On  the  perfect 
action  of  this  "doctor"  depends  the  entire  success  of  printing, 
and  as  its  sharpness  and  angle  of  inclination  to.  the  copper  roller 
varies  with  the  styles  of  work  in  hand  it  requires  an  expert  to 
"  get  it  up  "  (sharpen  it)  properiy  and 
considerable  practical  experience  to 
know  exactly  what  qualities  it  should 
possess  in  any  given  case.  !n  order  to 
prevent  it  (the  "  doctor  ")  from  wear- 
it^  irregulai-ly  it  is  given  a  to-and-fro 
motion  so  that  it  is  constantly  changing 
its  position  and  is  never  in  contact  with 
one  part  of  the  engraving  for  more  than 
a  moment  at  a  time.  A  second  "doctor" 
of  brass  or  a  similar  alloy  is  frequently 
added  on  the  opposite  side  of  the  roller 
to  that  occupied  by  the  steel  or  "  clean- 
ing "  doctor;  it  is  known  technkally  as 
the  "  lint  doctor  "  from  its  purpose  of 
cleaning  off  loose  filaments  or  lint " 
which  the  roller  picks  off  the  cloth 
during  the  printing  operation.  The 
stcd  or  "  cleaning  doctor  "  is  pressed 
against  the  roller  by  moans  of  weighted 

levers,  but  the  "  lint  doctor  "  is  usudly  ^ 

just  allowed  to  rest  upon  it  by  its  own  weight  as  its  function  ia 
merely  to  intercept  the  nap  whkh  becomes  detached  from  the  clotb 
and  would,  if  not  cleaned  from  the  roller,  mix  with  the  cdour  and 
give  rise  t,o  defective  work. 

The  workiim;  of  the  machine  will  be  best  understood  by  referring 
tfi^  |he  accompanying  diagraromatk  sketch  of  a  single  colour  (fig.  iji 
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A  19  the  cast  iron  pitteure  eyHmin;  B  the  tapping  «itb  iHucIt 
it  is  usually  wrapped;  C  the  cngiaved  copper  pnatinc  roller; 
D  the  «leei  "deankig  doctor":  E  the  bnus  '^  lint  doctor": 
F  the  ootour-furnishing  loUer;  G  the  colour- trough  or  "box" 
in  which  the  latter  (FJ  works  partly  immersed  in  colonr;  X  an 
endless  wooUen  blanket  continually  circulatine  between  the  cloth 
to  be  printed  (K)  and  the  cylinder  A;  and  K  the  cloth  in  question. 
In  operation,  the  cylinder  A  is  screwed  down  with  an  even  pres" 
sure  into  frictional  contact  with  the  roller  C;  the  madiioe  is  then 
set  io  motion,  turains  in  the  direction  indicated  by  the  arrows; 
the  doth  is  now  introduced  betsreen  A  and  C  and  as  it  leaves  the 
machine  iuOy  printed  it  is  carried  oiver  a  series  of  drying  cylinders 
situated  above  and  heated  by  steam.  The  printing  xoUer  C  is 
the  only  part  of  the  machine  directly  connected  with  the  motor 
or  main  drive  of  the  worics  through  the  cog-wheel  on  its  axle— 
the  "  mandril  "-^all  the  other  parts  deriving  their  motion  from 
1/.  cither  by  friction  as  in  the  case  of  the  cylinder  or  by  a  spur 
wheel  as  in  that  of  the  coloar-furnishins  roller.  The  mode  of 
printing  is  almost  self-evident;  the  roller  C  revolving  in  the  direc* 
tion  of  the  arrow  takes  colour  from  the  "  furnisher  "  F,  the  excess 
is  scraped  off  by  the  "  doctor  "  G  and,  in  continuing  its  couree, 
it  comes  in  contact  with  the  cloth  K,  which  being  pressed  by  the 
cylinder  A  into  the  engraving  abstracts  the  coh>ur  therefrom  and 
of  course  deceives  an  exact  impresnon  of  the  engraved  pattern. 

Larger  machines  printing  from  two  to  sixteen  colours  are  pre* 
dscly  similar  in  principle  to  the  above,  but  differ  somewhat  in 
detail  and  are  naturally  more  complex  and  difficak  to  operate. 
In  a  twelve-colour  machine,  for  example,  twelve  C(q>per  rollers, 
each  carrying  one  portion  of  the'  design,  are  arranged  round  a 
central  pressure  cybnder,  or  bowl,  common  to  all,  and  each  roller 
is  driven  by  a  common  driving  «died,  called  the  •  crown  "  wheel, 
actuated,  in  most  cases,  b^  its  own  steam-engine  or  motor.  Another 
difference  is  that  the  adjustment  of  pressure  is  transferred  fnun 
the  cylinder  to  the  rollen  which  work  in  spedally  constructed 
bearings  capable  of  the  following  movements:  (i)  Of  oeing  screwed 
op  bodily  until  the  roUers  are  ughtly  pressed  against  the  central 
bowl;  (a)  of  being  moved  to  and  fro  sidewasrs  so  that  the  rollers 
may  be  laterally  ad  tasted;  and  (3)  of  being  moved  np  or  down 
for  the  purpose  of  aajusting  the  rollers  in  vertical  <firection.  Not- 
withstanding the' great  latitude  of  movement  thus  provided  each 
roller  is  furnished  with  a  "  box-wheel,"  which  serves  the  double 
purpose  of  connecting  or  gearing  it  to  the  driving  wheel,  and  of 
affording  a  fine  adjustment.  JEacb  roller  is  further  furnished  with 
its  own  Qolour-box  and  doctors. 

With  all  these  delicate  equipments  at  hia  command  a  machine- 
printer  is  enabled  to  fit  all  the  various  parta  of  the  most  com- 
plicated patterns  with  an  ease,  despatch  and  precision  which  are 
remarkable  considering  the  complexity  and  size  of  the  machine.  ^ 

In  recent  years  many  improvements  have  been  made  in  printmg 
machines  and  many  additions  made  to  their  already  wonderful 
capacities.  Chief  amongst  these  are  those  embodied  in  the  "  Inter- 
mittent "  Slid  the  '*  Duplex  "  machines.  In  the  former  any  or  all 
of  the  rollers  may  be  moved  out  of  contact  with  the  cylinder  at  will, 
and  at  certain  intervals.  Such  machines  are  used  in  the  printing  of 
shawls  and  "  sarrics  "  for  the  Indian  market.  Such  goods  require  a 
wide  border  right  across  their  width  at  varying  distaacesT-sometiroes 
every  three  yards,  sometimes  eivoy  nine  yards — and  it  is  to  effect 
this,  with  rollers  of  ordinary  dimensions,  that  "  intermittent " 
machines  are  used.  The  body  of  the  "  aarrie  '*  will  be  printed, 
say  for  six  yards  with  eight  rollers;  these  then  drop  away  from 
the  cloth  and  others,  which  have  up  to  then  been  out  of  action, 
immediately  fall  into  contact  and  print  a  border  or  "  crossbar,' 
aay  one  yard  wide,  across  the  piece;  they  then  recede  from  the 
cloth  ana  the  first  eight  again  return  and  print  another  six  yards, 
and  so  on  continually. 

The  "  Duplex  "  or.'*  Reversible  '*  machine  derives  its  name  from 
the  fact  that  it  prints  both  sides  of  the  cloth.  It  consists  really 
of  two  ordinary  machines  so  combined  that  when  the  cloth  passes, 
fully  printed  on  one  side  from  the  first,  its  plain  side  is  exposed 
to  the  rollers  of  the  second,  which  print  an  exact  duplicate  of  the 
first  impression  upon  it  in  such  a  way  that  both  printings  coincide. 
A  pin  pushed  through  the  faxx  of  the  cloth  ought  to  protrude 
through  the  corresponding  part  of  the  design  printed  on  the  back 
if  the  two  patterns  are  in  good  "  fit." 

The  advantages  possessed  by  roller-printing  over  all  other  pn>> 
cesses  are  mainly  tnree:  firstly^  its  high  productivity^— 10.000  to 
I3,ooo  yds.  being  commonly  pnntcd  in  one  day  of  ten  hours  by 
a  single-colour  machine;  secondly,  bv  its  capacity  of  being  applied 
to  the  reproduction  of  every  style  ot  design,  ranging  from  the  fine 
delicate  lines  of  copperplate  engraving  and  the  small  "  repeats  " 
and  limited  colours  of  the  "  perrotine  to  the  broadest  effects  of 
bloclc-priniing  and  to  patterns  vamng  in  *'  repeat "  from  I  to 
80  in.;  and  thirdly,  the  wonderful  exactitude  with  which  each 
portion  of  an  elaborate  multicolour  pattern  can  be  fitted  into^  its 
proper  place,  and  the  entire  absence  of  faulty  joints  at  its  points 
of  repeat "  or  repetition — a  consideration  of  the  utmost  import- 
*anoe  is  fine  delicate  worl^  where  such  a  blur  would  utterly  destroy 
the  effect. 

(5)  StutdUmg.i'-mm  jtxt  of  tUtidSaag  b'veiy  ol4    It  haa  been 


applied  Cs  the  decoration  01  (sxclle  f sdnici  from  tinie  unfflenonai 
by  the  Japanese,  and,  of  late  years,  la^  found  increasing  empby- 
■wnt  in  Europe  for  certain  casses  of  decorative  work  on  wovett 
goods  for  furmshii^  purposes. 

The  pattern  is  cut  out  of  a  sheet  of  stout  paper  or  thin  metal 
with  a  sharp-pointed  knife,  the  uncut  portions  representing  th* 
part  that  is  to  be  *  reserved  "  or  left  uncoloured.  The  sheet  is 
now  laid  on  the  material  to  be  decorated  and  cotour  is  brushed 
through  its  interstioes. 

It  u  obvious  that  with  suitable  plaifning  an  *'  all  over  "  pattern 
may  be  just  aseamly  produced  by  this  process  as  by  hand  or  machine 
printing,  and  that  moreover,  it  sever^  plates  are  used,  as  many 
colours  as  plates  may  be  introduced  into  it.  The  pectiliarity  ol 
stendlled  patterns  is  that  they  have  to  be  held  together  by  *'ties," 
that  b  to  say,  ccruin  parts  of  them  have  to  be  left  uncut,  so  as 
to  connect  them  with  each  other,  and  prevent  them  from  falling 
apart  in  separate  pieces.  For  instance,  a  complete  circle  cannot 
be  cut  without  its  centre  dropping  out,  and,  consequently,  its 
outline  has  to  he  interrupted  at  convenient  points  by  "  ties  "  or 
uncut  portions.  Similarly  with  other  objects.  The  necessity  fof 
"  ries  exerciaes  RToat  influence  on  the  desiffn,  and  in  the  hands  of  a 
designer  of  indi&rent  ability  they  may  be  very  unsightly.  On 
the  other  hand,  a  capable  man  atiltzes  them  to  supply  the  drawing, 
and  when  thus  treated  they  form  an  integral  part  of  the  pattern 
and  enhance  its  artistic  value  whilst  complying  with  the  condi- 
tions and  the  process. 

Por.single^Iour  work  a  stencitlins'  machine  was  patented  in 
i9^  by  S.  H.  ^arp.  It  consists  of  an -endless  stencil  plate  of 
thin  sheet  steel  which  passes  continuously  over  a  revolving  ca^ 
iron  cylinder.  Between  the  two  the  cloth  to  be  ornamented  passes 
and  the  colour  is  iforced  on  to 'it,  through  the  holes  in  the  stencil, 
by  mechanical  means. 

(6)  OIker  Methods  of  P^nlfm.— Although  most  work  is  executed 

throughout  by  one  or  other  of  the  five  distinct  processes  mentioneii 

above,  comtrinations  of  them  are  not  infrequently  employed.  Some- 
times        •       •  -  J  ^  ^.    .- 1^ ^  ^^^,.   *..  ^,^.. 

and 

copper-rollers  in  the  ordinary  printing 
latter  case  is  in  all  respects,  except  that  of  shape,  identical  with 
a  flat  wood  or  *'  coppered  '*  block,  but,  instead  of  being  dipped  in 
colour,  it  receives  its  supply  from  an  endless  blanket,  one  part  of 
which  works  in  contact  with  colour-furnishing  rollera  and  the 
other  part  with  the  cylindrical  block.  This  block  is  known  as  a 
**  surface  '*  or  "  peg  "  roller.  Many  attempts  have  been  made  to 
print  multicolour  patterns  with  "surface"  rollera  alone,,  but 
hitherto  with  little  success,  owing  to  their  irregularity  in  action 
and  to  the  difficulty  of  preventing  themr  from  "warpinj^.  These 
defects  are  not  present  in  the  printing  of  linoleum  in  which  opaque 
oil  coloura  are  used — coloura  which  neither  sink  into  the  body  of 
the  hard  linoleum  not*  lend  to  warp  the  nrfler. 

The  printing  of  varns  and  warps  u  extensively  practised.    It  is 
usually  carried  on  by  a  rimple  sort  of  "surface     printing  machine 
.and  calls  for  no  special  mention. 

Lithographic  printing,  too.  has  been  applied  to  textile  fabrics 
with  somewhat  qualified  success.  Its  irregularity  and  the  diffi- 
culty of  printing  '•  all  over  "  patterns  to  "  repeat  properly,  have 
restrictea  its  use  to  the  production  of  decorative  panels,  equal  it) 
size  to  that  of  the  plate  or  stone,  and  complete  in  themselves. 

Engraving  op  Coppbr  Rollers 

The  engraving  of  copper  rollera  is  one  of  the  most  important 
branches  of  textile-printing  and  on  its  perfection  of  execution 
depends,  in  great  measure,  the  ultimate  success^  of  the  designs. 
Roughly  speaking,  the  operation  of  engraving  is  performed  by 
three  different  methods,  viz.  (i)  By  hand  with  a  graver  which  cuts 
the  metal  away;  (2)  by  etching,  in  which  the  pattern  is  dissolved 
out  in  nitric  add;  and  (3)  by  machine,  in  which  the  pattern  is 
simply  indented. 

(i)  Engraving  by  hand  is  the  oldest  and  most  obvious  method  of 
engraving,  but  is  the  least  used  at  the  present  time  on  account  of 
its  slowness.  The  design  Is  transferred  to^  the  roller  from  an  oil- 
colour  traciog  aAd  then  merely  cut  out  with  a  steel  graver,  pris- 
matic in  section,  and  sharpened  to  a  bevelled  point.  It  requires 
great  steadiness  of  hand  and  eye,  and  although  capable  of  yielding 
the  finest  results  It  is  only  now  employed  for  very  special  work  and 
for  those  patterns  which  are  too  large  in  scale  to  be  engraved  by 
mechanical  means. 

(2)  In  the  etching  process  an  enlarged  Image  of  the  design 
is  cast  upon  a  zinc  plate  by  means  of  an  enlarging  camera  and 
prisms  or  reflectors.  On  this  plate  it  is  then  painted  in  coloura 
roughly  approximating  to  those  in  the  original,  and  the  ouilines  of 
each'  coloar  are  careiully  ensBved  in  duplicate  by  hand.  The 
necessity  for  this  is  that  in  euOsequent  operations  the  design  has  txn 
be  again  reduced  to  its  original  size  and,  if  the  outlines  on  the  ztnq 
plate  were  too  small  at  firet,  they  would  be  impracticable  either  to 
etch  or  prints  The  reduction  of  the  design  and  its  transfer  to  a 
varnished  copper  roller  are  both  effected  at  ome  and  the  same 
operadon  in  uie  pantograph  macbineh,  This  machine  14  capable  of 
i«di«rioy  a  pattern  00  the  sine  plate  from  9oe-hatf  to  ooo-teoiA 
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of  Its  «iM.  tnd  is  K>  tttanted  thutntoi  its  pointer  or  "  stylus"  k 
moved  along  the  engraved  lines  of  the  plate  a  scries  of  diamond 
points  cut  a  reduced  facsimile  of  them  thnsugh  the  varnish  with 
which  the  roller  is  covered.  These  diamond  points  vary  in  number 
according  to  the  number  of  timss  the  pattern  u  requiied  to  repeat 
along  the  length  of  the  roller.  Each  colour  of  a  design  »  trans- 
fened  in  this  way  to  a  separate  roller.  The  foHcr  is  then  placed  in 
4  shallow  trough  cootaimng  nitric  acid*  which  acts  only  on  those 
parts  of  it  from  which  the  varnish  has  been  scraped.  To  ensure 
^nness  the  roller  is  revolved  durii^  the  whole  tune  of  its  imroersiDn 
m  the  acid.  When,  the  etdiing  is  sufficiently  deep  the  roller  is 
washed,  the  varnish  dissolved  on,  any  parts  not  quite  perfect  being 
tetouched  by  hand. 

(3)  In  machine  engraving  the  pattern  is  impressed  in  tbe  roller 
by  a  imall  cylindrical  "  mill  "  on  which  the  pattern  is  in  nMd.  It 
is  an  indirect  process  and  requires  the  utmost  care  at  every  stage. 
The  pattern  or  design  is  first  altered  in  size  to  repeat  evenW  round 
the  roller.  One  repeat  of  this  pattern  is  then  engraved  by  hand  on 
a  small  highly  polished  soft  steel  roller*  usually  about  3  in.  long 
and  I  in.  to  3  in.  in  diameter;  the  mic  varies  according  to  the  sixe 
of  the  "  n^peat"  with  which  it  must  be  identical.  It  is  then  re- 
polishcd,  painted  with  a  chalky  mixture  to  prevent  its  surface 
oxidizing  and  exposed  to  a  red-bsat  in  a  box  filled  with  chalk  and 
charcoal;  then  it  is  plunged  in  cold  water  to  harden  it  and  finally 
tempered  to  the  proper  degree  of  toughness.  In  this  state  it  forms 
the  die  "  from  which  the  "  mill  "  is  made.  To  produce  the  actual 
"  mill  "  with  the  design  in  relief  a  softened  steel  cylinder  is  screwed 
tightly  against  the  hardened  die  and  thp  two  arc  rotated  under 
instantly  increasing  pressure  until  the  softened  cylinder  or  '*  mill  " 
has  received  an  exact  replica  in  rtlkf  of  the  engraved  pattern. 
The  "  mill "  in  turn  is  then  nardened  and  teraperod.  when  it  is  ready 
for  use.  In  size  it  may  be  either  exactly  like  the  "  die  "  or  its 
circumferential  measurement  may  be  any  multij^e  of  that  of  the 
tatter  according  to  circumstances. 

The  copper  roller  must  in  like  manner  have  a  circumference  equal 
to  an  exact  multiple  of  that  of  the  "  mill,"  so  that  the  pattern  will 
join  up  perfectly  without  the  slightest  break  in  line. 

The  modus  operandi  of  engraving  is  as  follows: — The  "mill " 
is  placed  in  contact  with  one  end  of  the  copper  roller,  and  being 
mounted  on  a  lever  suppwt  as  much  pressure  as  reauired  can  be 
put  upon  it  by  adding  weights.  Roller  and  "  mill "  are  now 
revolved  together,  during  m'hich  operation  the  projection  parts  of 
the  latter  are  forced  into  the  softer  substance  of  the  roller,  thus 
engraving  it,  in  intaglio,  with  several  replicas  of  what  was  cut  on 
the  original  "die."  When  the  foil  circumference  of  the  roller  is 
engravra,  the  "  mill "  is  moved  sideways  along  the  length  of  the 
roller  to  its  next  position,  and  the  process  is  repeated  until  the 
whole  roller  is  fully  engraved. 

PSBPARATION  OF  ClOTB  FOR  PUNTIHO 

Goods  intended  for  calico-printing  ought  to  be  exceptionally 
well  bleadied,  otherwise  mysterious  stains,  and  other  serious  de- 
fects, are  certain  to  arise  during  subsec^uent  operations.  Parti- 
culars of  bleaching  will  be  found  in  the  article  BLEACHING  (9.9.). 

The  chemical  preparations  used  for  special  styles  will  be  men- 
tioned in  their  proper  places;  but  a  general  "  prepare,**  employed 
for  most  colours  tnat  are  developed  and  fixed  by  steaming  only, 
consists  in  passing  the  bleached  calico  through  a  weak  solution  of 
"  sulphated  "  or  turkey  red  oil  containing  Trom  2^  per  cent,  to 
i  per  cent,  of  fatty-  acid.  Some  colours  arc  printed  on  pure 
bleached  cloth,  but  all  patterns  containing  alizajone  red,  rose  and 
salmon  shades,  are  considerably  brightened  by  the  presence  of 
oil,  and  indeed  very  few,  if  any,  colours  are  detrimentally  a£fected 
by  it 

Apart  from  wet  preparatbns  the  cloth  has  always  to  be  brushed, 
to  free  it  from  loose  nap,  flocks  and  dust  which  it  picks  up  whilst 
stored.  Frequently,  too,  it  has  to  be  ''sheared  **  by  being  passed 
over  rapidly  revolving  knives  arranged  spirally  round  an  axle, 
which  rapidly  and  effectually  cuts  off  all  filaments  and  knots,  leaving 
the  cloth  perfectly  smooth  and  clean  and  in  a  condition  fit  to  re- 
ceive impressions  of  the  most  delicate  en^ving.  Some  figured 
fabrics,  especially  those  woven  in  checks,  stripes  and  "  cross-overs," 
require  very  careful  stretching  and  straightening  on  a  special 
machine,  known  as  a  "  stcnterT'  before  they  can  oe  printed  with 
certain  formal  styles  of  pattern  which  are  intended  In  one  way  or 
another  to  correspond  with  the  cloth  pattern.  Finally,  all  de- 
scriptions of  cloth  are  wound  round  hollow  wooden  or  iron  centres 
wto  rolls  of  convenient  site  for  mounting  on  the  printing  machines. 

Pbxparation  of  Colours 

The  art  of  making  oolours  for. textile-printing  demands  both 
chemKal  knowledge  and  extensive  technical  experience,  for  their 
ingredients  must  not  only  be  pmperly  proportioned  to  each  other, 
but  they  must  be  specially  chosen  and  compounded  for  the  par- 
tkular  style  of  work  in  hand.  For  a  pattern  containing  only  one 
colour  any  mixture  whatever  may  be  used  so  long  u$  it  fulnls  all 
conditions  as  to  sha(fe,  quality  and  fastness;  but  whtre  two  or 
more  coloun  art  Mandated  in  tne  anm*  design  each  mutt  becnpabte 


of  undeijeoing  witfadut  Inlnry  t&e  vnrioaa  epcntioils  jnoesiary  for 
the  development  and  fixation  of  the  othen. 

All  printing  pastes  whether  containing  colouring  matter  or  not 
are  known  technically  as  "  oolours,"  andare  refoned  to  &b  such  in 
the  sequence. 

Coloun  vary  considerably  in  composition.  The  ^greater  number 
of  them  contain  all  the  elements  necessary  for  the  direct  production 
and  fixation  of  the  cobur-Iake.  Some  few  contain  the  colouring 
matter  alone  and  require  various  after-treatments  for  its  fixaticm; 
and  othere  again  are  amply  "  mordants  "  thickened.  A  mordant 
is  the  metallic  salt  or  other  substance  which  combines  with  the 
colouring  principle  to  form  an  inaoluUe  colour-lake,  either  directly 
by  steaming,  or  indirectly  by  dyeing. 

All  printmg  coloun  require  to  be  thickened,  for  the  twofold 
object  of  enabling  them  to  be  transferred  from  oolour-box  to  doth 
without  loss  ana  to  prevent  them  from  "  running  "  or  spreading 
beyond  the  limits  of  tficpattem. 

ThieheHtHf  Agents^-^'tht  thickening  agents  in  most  general  use 
as  vehicles  m  printing,  are  starch,  flour,  gum  arabic,  gum  senega! 
and  gum  tragacanth,  British  gum  or  dextrine  and  albumen. 

Wtth  the  exception  of  albumen  all  these  are  made  into  pastes,  or 
dissdved,  by  boiling^  in  double  er  "  jacketed  "  pans,  between  the 
inner  and  outer  casings  of  which  either  steam  or  water  may  be 
made  to  droulate.  for  boiling  and  cooling  purposes.  Mechanical 
agitatora  are  also  fitted  in  these  pans  to  mix  the  various  ingredients 
together,  and  to  prevent  the  formation  of  lumps  b^r  keeping  the 
contents  thoroughly  stirred  up  during  the  whole  time  they  are 
besog  boiled  and  cooled. 

Stank  Fcsier-^Tiat  is  made  by  mixing  15  lb  of  whept  starch 
wiUi  a  little  cokl  water  to  a  smooth  creamy  paste;  a  Uttfe  olive  oil 
b  then  added  and  sufficient  water  to  bring  the  whole  up  to  10 gaDons. 
The  mixture  is  tiien  thickened  by  being  boiled  for  about  an  hour 
and,  after  cooling,  is  ready  for  use. 

Starch  is  the  most  extensively  used  of  all  the  thickenings.  It  is 
applicable  to  aU  but  stran^y  alkaline  or  stromly  acid  colours. 
With  the  former  it  thickens  up  to  a  stiff  unwomable  jelly,  while 
mineral  adds  or  add  salts  convert  it  into  dextrine,  thus  diminishinji 
its  thickening  power.  Acetic  and  formic  adds  have  no  actum  on  it 
even  at  the  boil. 

Flour  ftaste  is  made  in  a  similar  way  to  starch  paste.  At  the 
present  time  it  is  rsrely  used  for  anything  but  the  thui^eningof 
aluminium  and  iron  mordants,  for  which  it  is  eminently  adapted. 

Gum  ambk  and  gum  stnetal  are  both  very  old  thickenings,  but 
their  expense  prevents  them  from  being  used  for  any  but  pal6 
delicate  tints.  They  are  especially  useful  thickenings  for  the  light 
ground  coloun  of  soft  muslins  and  sateens  on  account  of  the  pro- 
fiefty  they  possess  of  dissolving  completely  out  of  the  fibces  of  the 
cbth  in  the  washing  process  after  printing.  Starch  and  artificial 
gums  always  leave  the  cloth  somewhat  harsh  in  "  feel  "  unless  they 
are  treated  specially,  and  are  moreover  incapable  of  yielding  the 
beautifully  dear  and  perfectly  even  tints  resulting  from  the  use  of 
natural  gums.  Very  dark  coloun  cannot  well  be  obtained  with 
gum  Senegal  or  gum  aralnc  thickenings;  they  come  away  too 
much  in  washing,  the  gum  apparently  preventing  them  from  com- 
bining fully  with  the  fibres.  Stock  solutions  ot  these  two  gums 
are  usually  made  by  dissolving  6  or  8  lb  of  either  in  one  gallon  of 
water,  eitner  by  boiling  or  in  the  oold  by  standing. 

British  turn  or  dextrine  is  prepared  by  heating  starch.  It  varies 
Gonsideralny  in  composition — sometimes  being  only  slightly  roasted 
and  consequently  only  partly  converted  into  dextrine,  ana  at  other 
times  being  highly  torrefied,  and  almost  completely  soluble  in  cold 
water  and  veiy  dark  in  colour.  Its  thickening  power  decreases  and 
its  "  gummy  nature  increases  as  the  temperature  at  which  it  is 
rOBstra  is  raised.  The  tighter  coloured  gums  or  dextrines  will  make 
a  good  thickening  with  from  3  to  3  ub  of  j^um  to  one  eallon  of 
water,  but  the  darkest  and  most  highly  cakined  require  from  6  to 
to  lb  per  gallon  to  give  a  substantial  paste.  Between  these  limits 
all  qualities  are  obtainable.  The  darkest  qualities  are  very  useful 
for  strongly  acid  coloun,  and  with  the  exception  of  gum  Senegal, 
are  the  best  for  strongly  alkaline  coloun  and  discharges. 

Like  the  natural  gums,  neither  light  nor  dark  British  gums 

Senetrate  into  the  fibre  of  the  cloth  so  deeply  as  pure  starch  or 
our,  and  are  therefore  unsuitable  for  very  dark  strong  colours. 
Cum  tragacantht  or  "  Dragon,"  is  one  of  the  most  indispensable 
thickening  agents  possessed  by  the  textile  printer.  It  may  be 
mixed  in  any  proportion  with  starch  or  flour  and  is  equaDy  useful 
for  pigment  coloun  and  mordant  coloun.  When  added  to  starch 
paste  it  increases  its  penetrative  power,  adds  to  its  softness  without 
diminishing  its  thickness,  makes  it  easier  to  wash  out  of  the  fabric 
and  produces  much  more  level  coloun  than  starch  paste  alone. 
Used  by  itself  it  is  suiuble  for  printing  all  kinds  of  dark  grounds 
on  gioods  which  are  required  to  retain  their  soft  dothy  we\.  A 
tragacanth  mudlage  may  be  made  either  by  allowing  it  to  stand 
a  day  or  two  in  contact  with  cold  water  or  by  soakineit  for  twenty- 
four  noun  in  warm  water  and  then  boiling  it  upunrifit  is  perfectly 
smooth  and  homogeneous.  If  boiled  under  pressure  i*  8'^'**5_^'X 
fine  smooth  rmidlage  (not  a  solution  proper),  much  thinner  than  if 
made  in  the  cold. 
Aihumenj^Mbiuaen  k  bodi  a  thickening  nnd  a  fixing  ngent  tor 
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iatolublB  pigtQfcatt  sucb  m  dnomt  ydfov;  the  ocknm  vemUliofi 
and  ultramarine.  Albumen  is  always  uiasolvcd  io  the  cold,  a  j>n>- 
cess  which  takei  several  days  when  laree  quantities  are  required. 
The  usual  strength  of  the  solution  u  4  ib  per  gallon  of  water  for 
blood  albumen,  and  6  lb  per  galloa'for  egg  aJbumea.  The  latter 
is  expensive  and  only  used  for  the  lightest  shades.  For  roost 
purposes  one  part  of  albumen  solution  is  mixed  with  one  part  of 
tragacanth  mucilage,  this  proportion  of  albumen  bong  foundamply 
sumcient  for  the  fixation  01  all  ordinal^  (rfgnient  colours.  In 
special  instance  the  blood  albumen  solution  is  made  as  strong  as 
so  per  cent.,  but  this  is  only  in  cases  where  very  dark  colours  are 
required  to  be  absolutely  fast  to  washing.  AitN  printing,  albnmen- 
thickened  colours  are  expoted  to  hot  steam,  which  coc^julates  the 
albumen  and  effectually  tues  the  colours. 

Formeriy  coknirs  were  always  prepared  for  printing  by  boiling 
the  thickening  a^t,  the  colouring  matter  tfna  solvents,  Ac.,  to> 
gether,  then  cooling  and  adding  the  various  fixing  agents.  At  the 
present  time,  however,  concentrated  solutions  of  the  colouring 
matters  and  other  adjuncts  are  often  umply  added  to  the  cold 
thickenings,  of  which  large  quantities  are  kept  in  stock. 

Colours  are  reduced  in  shade  by  simply  adding  more  starch  or 
other  paste.  For  example,  a  daric  blue  containing '4  oz.  of  methylene 
blue  per  gallon  may  readily  be  made  into  a  pale  shade  by  adding 
to  it  thir^  times  its  bulk  of  starch  paste  or  gum,  as  tte  case  may 
be.    Similarly  with  other  coloure. 

Before  printing  it  is  very  essential  to  strain  or  sieve  all  tolbun 
in  order  to  free  them  from  lumps,  fine  sand,  Ac.,  which  wovld  in- 
evitably damage  the  highly  polished  surface  of  the  engraved  rollers 
and  result  in  bad  jirintine.  £very  scratch  on  the  surface  of  a  roller 
prints  a  fine  line  m  the  cloth,  and  too  much  care,  therefore,  cannot 
be  taken  to  remove,  as  far  as  possible,  all. grit  and  other  hard  par* 
tides  from  every  colour. 

The  straining  is  usually  done  by  sqtieesing  the  colour  throogh 
fine  cotton  or  silk  doths.  Mechanical  means  are  also  trnjAoyeA 
for  colours  that  are  used  hot  or  are  very  strongly  alkafifie  or  acid. 

Styles  op  PsurniiG 

The  widely  differing  properties  of  the  hundreds  of  colouring 
matten  now  on  the  maricet  give  rise  to  prany  different  styles  of 
textile-printing.^  Generally  speaking,  thes^  faU  into  the  fdUowing 
four  gr6at  divisions  ^— 

(1)  Direct  printing. 

(2)  The  pnnting  of  a  mordant  upoo  whidi  the  colour  is  after' 
wards  dyed. 

13)  The  discharge  style. 

(4)  The  resist  or  reserve  st^ 

The  fact  that  each  of  these  diviaooa  Is  further  sutxlivided  into 
Ruuiy  smaller  divisions  rendera  it  out  of  the  question  to  give  more 
than  a  few  typical  examples  of  the  various  styles  they  include. 

( I )  Direct  Printing. — ^Thb  style  is  capable  of  application  to  almost 
every  c^lass  of  colour  known.  Its  essential  feature  is  that  the 
colouring  matted  and  \\A  fixing  agent  are  both  applied  to  the  fabric 
simultaneously.  In^some  instances  the  fabric  requires  to  be  pre- 
viously prepared  for  certain  of  the  colours  used  alo^g  with  those 
characteristic  of  the  process;  but  this  is  one  of  many  cases  where 
two  styles  are  combinied,  and  it  must  be  claaecd  with  the  one  whkh 
it  most  resembles. 

(a)  Amplication  of  Mordant  Dye-Stuffs. — Mordant  coloara  Include 
both  artificial  and  natural  dye-stuffs  (sefc  also  under  DvnNC),  the 
most  important  of  all  being  olitartHe,  an  artificial  preparation  of 
the  colouring-principle  of  the  madder  root.  With  different  metallic 
oxides  alizanne  forms  different  colour-lakes  all  exceedingly  fast  to 
light  and  soap.  iAluminium  mordant  gives  red  and  piak  Ukes; 
iron  mordant,  purples  and  lavenden;  chromium  yields  maroons; 
and  uranium  gives  grey  shades.  Mixture  of  iron  and  aluminium 
produce  various  tones  of  chocolate  and  brown. 
'  In  addition  to  alizarine  the  folbwinp  are  a  few  of  the  more 
important  mordant  dye-stuffs  employed  in  textile-printing: — 

Alizarine  orange  with  aluminium  and  chrome  mordants  for 
orange  and  warm  brown  shades  respectivel)^;  alizarine  bordeaux, 
with  ajlumina,  for  violets;  alizarine  blue  with  chrome  and  zinc 
for  quiet  blue  shades;  coeruleine  and  alizarine  viridine  for  greens 
and  olives  with  chromium  mordants;  gallocyanine,  jcnrome 
violet  blue,  alizarine  cyanines,  &c.,  urith  chromium  for  various 
shades  of  blue  and  violet;  alizarine  yellows  and  anthracene 
brown  for  yellows  and  fawn  shades  reflectively  with  either  alu- 
minium ^or  chrome  ^mordants.  The  lutural  dye-stuffs  bebnging  to 
this  series  are  chiefly:  logwood,  with  chromiom  and  iron  mor- 
dants, ^for  blacks:  Persian  berries  and  quercitron  bark,  with 
aluminium,  tin  and  chromium  mordants,  for  colours  ranging  from 
brilliant  yellow  to  quiet  old  golds  and  browns:  catecnu.  with 
chromium,  for  very  fast  dark  browns;  and,  occasionally,  in  mix« 
tares,  sapan-wood,  peach-wood,  Brazil-wood,  and  divi-divi  extracts 
with  an^  of  the  above-mentioned  mordants. 

The  ^  mordants  are  mostly  in  the  form  of  acetates  which  are 
stable  in  the  cold  but  decompose  during  the  steaming  process,  and 
combine  as  hydroxides  with  the  cokTurs,  forming  and  fixing  on  the 
fabric  the  insoluble  lake. 
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of  brightening  agpnts,  such  as  oxalate  of  tin,  oils,  tartaric  acid, 
and  also  acetate  of  lime.  This  also  applies  to  alizarine  orange, 
but  all  the  other  coloura  are  veiy  simple  to  compound  and  are 
stable  for  a  k>ng  time  after  making.  Reds,  pinks  and  oranges 
are  best  prepared  freshly  each  day;  thdr  constituents  are  liable 
to  combine  if  the  colour  stands  twenty-four  houra  before  printing. 

The  following  types  of  redpes  will  give  some  idea  of  toe  way  in 
which  coloura  are  mixed  >— 

i^    61  gallons  thicV  stardi  and  tragacanth  paste. 

li      „      alizarine  (20  per  cent,  commercial  paste). 
I        M      nitrate  of  alumina,  )8*  Tw. 

„     acetate  of  lime.  28*  Tw. 

n     oxalate  of  tin,  10*  Tw. 

„      10  per  cent,  solution  of  tartaric  add. 

6)  galkMs  ttavch-tragacanth  paste. 

I        M      blue  shade  alizarine  (20  per  cent,  paste). 

If-     „     sulphocyanide  of  alumina,  18*  Tw. 

„     acetate  of  lime,  28*  Tw. 

„      oxalate  ef  tin. 

t,     dtrate  of  alamiaa,  46*  Tw. 

For  reds  and  pinks  the  nitrate,  sulphocyanide  and  dtrate  of 
ahimina  are  generally  preferred  in  practice  to  the  acetate  though 
the  latter  is  also  lari^ely  used.  Oranges  from  alizarine  orange  are 
made  similarly. 

Purpk.    9I  gallons  starch  paste. 

„     bme  shade  alizarine,  2Q  per  cent. 
t,     acetic  add. 
N     acetate  of  lime,  28*  Tw. 
„     acetate  of  iron,  24*  Tw. 

MoTpen.  5}  gallons  paste. 

I        ..      alizarine,  20  per  cent. 

acetate  of  chrome,  32*  Tw. 
acetate  of  lime,  28^Tw. 

Blues  and  the  other  coloura  are  made  by  leaving  out  the  lime 
in  the  last  recipe  and  replacing  the  alizarine  with  another  colour. 

Alitaruu  Blue,   i  Ib  alizarine  blue  shade  (powd.). 
iUgkt  Shade.)  i  gaQon  water. 

3}     •,      thick  paste. 

If      M      acetate  of  chrome,  40*  Tw. 

Logwood  and  other  natural  cotoun  are  specially  boiled. 

Lofpood  Black.         f  15  B>  starch. 

xo  „  British  gum. 
4|  g^Ulons  water. 

acetic  add. 

kigwood  extract,  48^  Tw. 
quercitron  extract,  48*  Tw. 
Boil,  cool  and  add: — 

lb  red  prussiate  of  potash. 

gallon  water. 
2       »      acetate  of  chrome,  40*  Tw. 
2   oz.       chtorate  of  potash. 

1 1  gallons  querdtron  eztiact,  48*  Tw. 
6*  ^  If      water. 
II  lb         starch. 

Boil,  oool  and  add: — 
i  gallon  acetate  of  chrome,  30*  Tw. 

The  proportions  here  gnen  are  liable  to  variatbns  according  to 
drcomstaooes.  Indeed,  no  two  works  employ  quite  the  same 
redpes,  although  the  proportion  of  mordant  to  dye-stuff  is  pretty 
generaUy  known  and  obsoved. 

After  printing,  the  goods  are  dried,  steamed  for  one  hour,  and 
then  wasned  and  finished. 

\h)  AppitcaHon  ef  Basic  Aniline  D>e-5/»/r.—- These  coloura  all 
form  insoluble  lakes  with  tannic  add;  hence  tannic  add  is  the 
common  fixing  agent  of  the  group.  Arsenic  in  combination  with 
alumina  also  gives  basiocolour  lakes,  but  thdr  poisonous  char- 
acter and  their  inferior  bstness  to  most  reagenta  considerably 
limit  thdr  application. 

The  more  important  basic  dye-stuffs  are:  methylene  blue, 
methyl  violet,  rnodaraine,  aufemine  ydlow.  safranina  emerald 
green  and  indoine  blue.  Most  of  them  are  fairiv  fast  to  soaping, 
but  towards  the  action  of  light  they  vary  a  good  6ta\,  methylene 
blue  bang  perhaps  as  good  as  any,  and  the  malachite  greens  the 
least  stable. 

Thdr  application  is  simple.  A  solution  of  the  colouring  matter 
is  added  to  the  requisite  quantity  of  starch  paste  or  gum,  .and, 
when  well  mixed  in,  the  tannin  is  added  in  the  form  of  a  solution 
also.  If  desired  they  may  be  boiled  up  like  the  extract  dye^tuffs 
(logwood,  Ac),  but  this  is  not  necessar>'  unless  large  quantities 
are  required,  v^itn  it  would  be  more  convenient  to  boil  the  whole 
aronee  than  to  mix  small  batches  by  hand. 


f» 
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TBXrffifi-tRINTnTO 


by  replacijlg  the  blue  with  the  required  dye-ilufl, 

Aficr  printing*  goods  cootaining  banc  dyn  4i« 
pasBHl  tLjDU^  a  (olution  ol  tartar  emetic,  or  DttieE  i 
vhereb;^  an  iiuolubte  double  tanrute  of  antimDa' 
matter  a  fomjtdt  *hkh  conetitutea  a  much  Eaater 
BnglE  laniute  of  tbc  dye-ttufl. 


be  priaud  along  with  "  ■-"■'■■'  "  and  albuatn 


danl™  They,  are  i> 
empioyment  in  prin 


Cdkho  dyc-BiuHi  c 
of  the  ytilows  no 


lilce  the  uunt  that  " 


If  .iheie  cokHin  it  aa 

}^Uor  fiuf.         "' 
'  >■    itarch  or  tragacanth  tiiickeriflg. 
40L  photphateoi  »da. 
2  ox-  iulphate  of  toda. 
Arter  printing,  with  dirrct  cokuETL  the  Eooda  art  fijirt  Bteamcd.  Iben 
aliehlly  waihecf  >oa  wank  tepid  aoap  iDlutioii  and  finally  Rniihed. 

(i)  Aftttfti"!  if  Pit*"*!  (Mxri.—Brion  [ha  laimjucnon  of 
coal-tar  cohnin,  pigment!  and  laites  played  a  much  more  imponant 
part  in  texdle-pnociag  than  they  do  at  preaenCt  though  they  are 
iiilt  largdy  wed  lor  certain  ttyiei  of  wort.  They  [onn  a  leriea 
of  coloun  more  diRiciilt  to  work  thai  tboaa  already  mentioned. 
but  very  fait  to  Eoap  and  b^ht. 

PigmeRt  cr^ura,  being  inaoluble  mineral  predpitatea  or  lakea, 
CXR  only  be  fixed  on  tl^  libre  mechanically;  comequently  they 
require  10  be  applied  in  eoniuactian  with  vehicica  which  caune 
them  to  adhere  to  tha  CabEio  in  much  tbe.aame  way  that  paint 

01  thciB  vebklca,  aibunxn  U  the  moM  inportaDI  and  the  ben. 

with  ail  the  colours  'used  in  pigment  printing,  and  poucaaea  the 
pnpvxy  of  coafulating  when  hated  to  the  temperature  of  bdBni 
water.  When  clolh  printed  with  cohiiiri  tontaininl  albumen  S 
paned  throuBh  hot  iteam  or  hot  add  ^^uthjpa.  aa  in  the  indito 
ditcharge  Byle,  the  ilbumcn  cMgulaUh  Emrang  a  loufh  inuluble 
colloidal  .depnt,  whidi  Grnily  Gits  on  the  fibre  any  colour  with 

The  oAwra  chieBy  employed  in  p«aieDt  ivintiac  an:  chrane 
yellow  and  oange.  Guignet'a  grven  or  chrome  green;  artiftcial 
ulmmariLie;  lamp  black  lor  ^reya;  rba  varicns  ccbrea  for  gcJds 
anij  browna;  line  oaide;  venmlion  and  ita  aubatitnlea.  and  occa- 
booaUy  klcea  of  the  nattual  and  artificial  colouriog  aattera.  All 
Ihete  bodies  arc  appliFd  in  eoctly  the  aanw  way  and  may  be 
miaed  together  in  any  propcetion  AforB  compound  abadea.  The 
amount  oi  aitHinten  neceanaiy  to  tin  them  vand  aceordiag  to  the 
depth  c4  tlude  required  Ibctweea  id  aad  n  per  cent,  nf  ilie  total 
woight  of  the  ma^up  printliw  ookiuiO,  *nd  alUiw|h  it  ia  uavally 
coniidcred  in  teAt-booki  aa  a  tbichcBini;  ^enl  it  ie  nicly  lucd  aa 
auch  in  pruclicc  on  account  ol  itaaapenae.  Aa  a  ride  the  coiouring 
maticr  ia  beaten  uji  into  a  eowdth  paite  viih  the  neoeiMry  quantity 
of  a  srong  Bolution  of  albumen  and  then  reduced  to  ita  proper 
atrengtb  by  the  odditicn  of  tragacanth  mudla^  or  etarcb  paale. 

The  mam  factor  in  (he  aucntiral  working  of  piEment  ceioiifa 


Mickinii-  in  the  enar 

■peckled  \n  appeam'i 
tmind  tbcv  are  Ha 
defsl  which  ii  more 


Urifif  funUuli  ot  dalfc  nHfaataitui  blua  Kill  Km  u 
other  piBTneat  printinff  colDUn: — 

KTinding  machina  and  beat  up  gradually  with 


id  grind  the  whole 


^      „      ^vc  or  cotton-aeed  (nL 
Make  to  8  gatlona  with  tragacanth  or  *i 

antil  perfec^y  homogenew.. 

are  added  to  prevent  the  colour  from  frothing  during  thn  piiniii^ 

Chnme  yellovs  and  orangea  an  Tieilucntly  mixed  with  >  Utile 
cadmium  altrale  to  counteract  the  action  of  nilphuretted  hydrogen 

The  neat  disadvanta^  ot  pifmeoC  coloura  it  that  although 

aonaiderabll  niffnoi  to  the  gonli.  and  (or  llicte  two  rcawu  ihey 

liied  for  »iich  atyles  u  wiadaw-blin<U  wlicrc  the  tliCnest  b  not 
objectiDaable.  In  vary  oak  Khailci  ibcy  are'uted  for  printing  the 
gmiodi  or  "blotcbea  ol  niuliicalDUi  pallemg,  the  tmall  quantity, 
of  albunvn  Ihcy  then  cDuuin  beinf  inuifficicnt  to  appreciably 
aJFect  the  softneH  of  the  cloth.  In  several  discliarge  scj'tca  too 
-^noiabiy  indigo — ihcy  find  cidensive  use,  and  on  the  whole  they 

(■)  Appitioiwn  of  /nJifD.— IndiEo  it  printed  on  cloth  by  aeveral 
dillcrent  n^hoda,  tlie  chief  of  which  are  i  (0  Schiicpc-t  and  Baum'a 

Slucoae  proceta;  (a)  the  hydrosulphile  pTDCeu;  and  (s)  the  pro-, 
uclion  of  indigo  on  the  fibre  ilself  by  mcairs  ol  Kile's  Indigo 
•alt  and  levcra)  other  anificiul  prcparaliOiiL  The  fir><  and  second 
proceasea  depend  upon  the  facts  '.hat  iadl^  io  presence  of  caustic 
ailolis  [nay  lifl  convened  inlD  IndjaD-wbilc  by  reducing  agents, 
and  that  the  indigo-white,  beinft  Hlublc  in  the  aikaii.  penetrates 
into  Uic  fibres  of  (he  daih,  wheoe  It  ia  subaequcntly  re-ojucliied 

In  Schiicper  and  Baum'a  pmcesi  (also  known  as  the  ^uccse 
prooeas)  the  cloth  la  fir^  prepared  in  giucoae,  and  then  pristed 
With  a  colour  conlalnli^  hnefy  ground  indi^.  cnusllc  soda  and 

the  ciolh  is  "aEed,  that  is,  passed  through  damp  steam  for  a 
few  minutd  10  effect  [hq  reduction  and  solution  of  the  Indigo, 
and  is  then  hone  up  in  a  cool  chamber  for  a  day  or  two,  in  order 
to  re-oiddife  the  mdieo-whiH  to  indlEO  by  the  action  of  (be  ovyfpen 
in  the  air.    A  wash  in  cold  water  finally  contpletes  the  fbcation  of 

'-•■'■  ■  '  'a  through  a  b      ■-  --  - 

._... Ml.    Il  is  [hen  I 

:okrurs  according  to  shade  required: — 

K      IS-     Vt 

Alkaline  dcarine  mbU  ...  7)  gals.  S  gals.  8  gals. 
Caustic  soda,  JB*  Tw.  ,  .  -■  .. 

Indigo  »  per  cenL  paale 


■1: 


u^  ing  (he  indigo  as  a  blue  pattern  on  a 

11,  which  is  much  (nicker  than  (he 
pr  il.  the  indien  and  the  alkali  are  all 

p  ed  white  cloth.    The  goods  are  then 

wi  ).  unlil  the  indigo  is  IborDhghly  re- 

_  colour  is  as  follows!— 
|-IDO  pans  hydroiulphlte  N.F.  Cor  too  cJ  the  concenmted  pto- 

1B5o    ..    cam(icsoda,70-Tw, 
Print,  dry.  "  age  "  Md  wash  ofl  in  a  copious  aufiply  ol  cold  aiata 
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tk.  J.— Child's 
bting"restry« 


of  birds  and  antbeniions. 


r«n,  and  black  (tc 
1  of  black  circin 


awoodblDck.withdi 
:t,  Italy  sprajn,  a  houi 


sirip  of  linen  pruitrd  in  deep  purpk  fnwn 
i  block.  Kith  s  Rpealing  pdtlcm  of 
and  convenlional  leaf  an'f  fruit  Inrms. 
h,  14th  or  early  isth  c«ntuiy.      JOJj  ii> 
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Fig.  S.-^otton  piint  in  caloun. 


fig  1- — Poitioaof  reddish  linen  Lining  formcluinible 
piinud  in  blact  from  wood  blodii.witlia  repnit- 
ing  pattern  comiHiKd  of  Cvc-lobnl  shapes  encliHinit 

aom  uid  ka[  forms.  Rhenish.  Ijlh  ceDlury* 
Irom  the  neigbbnurhnod  of  DflsMfdoif.  3  ft. 
8in.Xa4«in. 


he    Blyle   ol 


Maiied  "  Collina  Wocdmen 


"tril 
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The  third  procfss  with  Kalle't  salt  is  not  properly  (peeking  the 
prit»tiog  of  indigo,  but  of  a  cpecial  pre|>aratioo  capable  of  fonning 
aadigo  when  treated  with  cauatic  alkali*.  The  salt  is  merely  dis- 
solved and  thickened  with  gum  or  starch,  printed,  and  then  passed 
difcct  through  a  solution  of  caustic  soda*  wncn  the  indigo  is  immedi- 
ately  developed.  Instead  of  being  passed  through  the  alkali,  which 
is  apt  to  cause  the  colour  to  run  before  it  is  properly  developed, 
the  cloth  is  more  commonly  printed  with  thickened  caustic  soda, 
whereby  the  indigo  is  equally  well  produced  without  any  fear  01 
"  running." 

Besides  indigo,  other  vat  dye-stufTs,  such  as  indanthreaes,  the 
alsol,  helindone  and  dba  colours,  thioindigo  scarlet,  &c.,  are  also 
pnnted  largely  at  the  present  time,  yielding  colours  of  hitherto 
unattained  Tastneaa  to  washing  and  to  bght. 

(/)  JnsoliMe  AvhCoUmrs.-^Thest  coloure  do  not  exist  as  such, 
but  reauire  to  be  produced  on  the  fibre  itself  from  their  components. 
They  lorm  a  range  of  exceedingly  fast  colours,  including  orange, 
ced,  pink,  maroon,  brown,  chocolate,  blue  and  black,  and  are 
produced  by  the  combination  of  various  diaso-bodies  with  phenols, 
the  most  important  of  which  latter  is^naphthol  (beta-napnthol). 

In  practice  their  application  b  brieny  as  follows: — ^The  bleached 
doth  is  prepared  in  a  solution  of  p-naphthol  in  caustic  soda 
(naphthoUte  of  soda),  then  gently  dried  and  printed  with  the 
thickened  diazottzed  amine  required  to  produce  tne  desired  shades 
The  printing  colour  must  be  cooled  with  ioe  to  prevent  its  decom- 
position :  hence  such  coIouzb  are  sometimes  known  as  "  ice  coloun.** 

The  two  colours  most  extensively  used  are  para-nitraniline  red 
and  n-naphthylanune  maroon,  both  of  which  are  bright  fast 
colours,  only  equalled  by  turkey  red  and  madder  chocolate  for 
fencrai  usefulness. 

On  /3-naphthol  prepare  the  following  colours  may  be  obtained  ^— 

Red  with  paranitraniline. 

Maroon  with  a-naphthylamine. 

Orange  with  orthonitrotoluidine. 

Pink  with  azo  pink  2  B. 

Chocolate  with  benzidine. 

Brown  with  benzidine  and  orthonitrotoluidiM 

Blue  with  dianisidine. 

Black  with  dianisidine  and  benzidine 

Other  naphthols  and  other  basts  give  a  still  greater  variety  of 
shades. 

The  naphthol  prepare  requires  to  be  freshly  made,  and  the  cloth 
prepared  with  it  carefully  dried,  if  good  results  are  to  be  obtained. 

Paranitmniline  is  made  up  for  printing  by  dissolving  in  hydro- 
chloric acid.  Nitrite  of  soda  is  then  added,  and,  after  standing  a 
short  time  to  complete  the  reaction,  the  resulting  diazo>solution  is 
mixed  with  thickening,  and  acetate  of  soda  is  then  added  to 
neutralize  any  free  mineral  acid  still  remaining,  the  presence  of 
which  would  prevent  the  formation  of  the  colour. 

In  practice  the  following  formulae  have  pven  good  results r— 

(i)  Pakanitranilinb  Red 

Prepare  the  bleached  cloth  in:— 

47  parts  /3-naphthoI. 
3      „    naphthol  R. 
107      „    caustic  soda,  50*  Tw 
400      „    hot  water. 

10      „    tartar  emetic 

13     „    tartaric  add. 

Make  up  to  1000  parts  with  hot  water 

Tb»  doth  is  passed  through  a  trough  containing  this  solution, 
the  excess  is  tefueezed  out  between  two  wooden  rollers,  and  the 
ck)th  is  gently  oried  and  then  printed  with:— 

36  ports  paranitraniline  C 
100     M    ice. 
100     „    hydrochloric  acid,  30*  Tw 

70     „    water. 

Mix  and  add  quickly* 

84  parts  nitrite  of  soda,  93  per  cent 
70      „    water  (cold). 

And  just  before  printing  add  further' 

TOO  parts  acetate  of  soda. 

100      „    ice  in  large  pieces. 

400     ,f    tragacanth  mucilage,  la  per  cent. 

Print,  dry  and  wash. 


''  A  similar  prepare  without  the  naphthol  R.  may  be  used  for 
a-naphthylamine  maroons,  the  printing  colour  for  which  is  made 
up  as  follows  :-* 

36  parts  a-naphthylamine. 
93      i»    hydrochloric  add,  30*  Tw, 
171      N    tragacanth  mucilage. 


•I 


It    »» 


It    t» 


ti 


t* 


Grind  till  petfecily  smooth  in  •  ihlll  add  then  tddt 
loopstftsioe. 

ao    n     nitrite  of  soda  of  93  per  cent,  sttcngth. 
to    „     water. 

400    „     starch  and  uracuanth  thickening. 
as    M     beoaiDe. 
75    „     acetate  of  soda. 

1000 

Print,  dry  and  wash. 

Immediately  these  diazo-colour  pastes  come  in  contact  with  the 
naphthol-prepared  doth  the  colour  itself  is  formed  and  fixed  and 
requires  no  further  treatment  except  that  of  washing  to  remove 
the  naphthol  from  the  unprinted  parts  of  the  ck>th. 

The  other  bases  are  diazotized  in  precisely  the  same  way,  the 
quantities  of  acid  and  nitrite  of  soda  being  varied  according  to  the 
molecular  weights  of  each  base. 

Several  processes  of  printing  azo*colours  directly,  without  any 
previous  preparation  of  the  cloth,  have  been  proposed,  but  they 
are  not  in  general  use  as  yet;  those  which  have  passed  the  expen<- 
mental  stage  are  not  very  successful  on  the  large  scale,  and  mive, 
for  the  most  part,  been  abandoned. 

((}  Appliettlum  of  Sulphur  Dyeir-d  late  years  the  class  of  coloure 
knosm  as  "  sulphur  cofours  "  have  assumed  a  prominent  place  In 
textile-printing.  Tbey  are  really  direct  dyeing  cohnirs,  but  th^ 
special  properties  entitle  them  to  oe  classed  apart  from  those  usually 
known  under  this  name. 

There  are  now  an  enormoas  number  of  sulphor-oolourB  on  tiM 
market  under  many  different  names,  but,  as  they  are  all  similar  in 
general  properties,  it  is  needless  to  mention  more  than  one  series. 
The  "  thiogen  coloun  "  of  Meister,  Lucius  and  Bruning  will  serve 
as  well  as  any  to  exampUfy  the  application  of  these  <hre-stulfs  in 
printing.  They  comprise  yellows,  golds,  browns,  violets,  blues,  greys 
and  blacks,  all  fairly,  and  some  very,  fast  to  Kght  and  soap,  and, 
under  proper  conditions,  easy  of  application  to  a  variety  of  styles. 

The  general  recipe  for  printing  is  as  under  ^— 

30  parts  by  weight  of  colouring  matter. 

glycerin, 
water. 

diina  day  beaten  up  with 
water. 

concentrated  hydrosnlphite  N.F.,  50  per 
cent,  solution. 
„     M        »•        alkaline  British  gum  thickening. 


Thb  paste  b  printed  on  unprepared  bleached  doth,  gently  dried 
and  then  passed  through  a  rapid  steam  ager,  in  from  4  to  7  minutes 
in  dry  steam  at  212*  F.  to  220*  F.  (or  twice  for  3  minutes),  after 
which  the  doth  is  passed  in  the  open  width  through  the  washing 
and  soaping  machines,  and  finally  dried  up  and  finished. 

The  sulphur  colours  may  be  used  in  combination  whh  the  azo* 
colours,  on  naphthol-prepared  doth,  for  the  production  of  multi- 
colour effects,  and  are  eminently  adapted  also  to  the  production  of 
coloured  discharges  on  paranitraniline  red  and  the  dixect-dyeing 
colours. 

(k)  AnUin*  Black. — ^Aniline  black  was  discovered  and  first  used 
by  Lightfoot  in  x86a.  It  is  one  of  the  fastest  blacks  known,  and  is 
equally  useful  for  direct  printing  by  itself,  and  for  working  aloitjE 
with  printed  mordants  and  discharge  pastes.  Aniline  black  is 
formed  by  the  oxidation  of  aniline. 

As  a  rule  the  oxidation  of  the  aniline  is  brought  about  by  means 
of  sodium  chlorate  in  presence  of  suitable  oxygen  carriers  such  as 
copper  sulphide,  vanadium  chloride  or  potassium  ferrocyanide. 
Copper  ana  vanadium  blacks  are  usually  developed  after  printing 
by  being  aged  in  a  moderately  warm  room  for  a  day  or  two,  when 
they  b^me  converted  into  "  emeraldine,**  at  which  stage  they 
are  taken  down,  aad  passed  through  a  hot  solution  of  bichromate 
of  potash  to  complete  the  oxidation  of  the  aniline.  Great  care  is 
required  in  printing  these  two  blacks,  as  if  overdried  they  take  fire 
and  have  occasionally  caused  considerable  damage  to  buildings  in 
consequence.  The  blacks  made  with  ferrocyanide,  on  the  contrary, 
may  be  printed  in  conjunction  with  *'  steam  "  colours,  and,  after  a 
prellminarv  passage  through  a  rapid  steam  ager,  and  an  ammonia 
'*  gassing  "  box,  will  withsund  the  long  steaming  necessary  for 
alizarine  colours. 

A  copper  aniline  black  may  be  made  as  follows.*— 
15  n>  starch. 

8  fl>  British  gum  or  dextrine 
${  rals.  water. 

4  n>  chlorate  of  soda. 
\  gal.  olive  oiL 

Boil,  cool  and  add: 

8  lb  aniline  salt. 
3  lb  aniline  oil. 

5  lb  sulphide  of  copper  (predpltate  pressed  to  a  30  per  cenL 
paste). 

.1  gal.  water. 
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Thb  bittck  may  be  «ttlMr  liunf  Co  (tovctep,  which  is  the  safer 
course,  or,  if  printed  in  fine  shirting  paiterns,  it  nuy  be  *'  aged  " 
through  steam  for  2  to  3  minutes.  Whichever  method  b  adopted 
the  pnnted  cloth  must  afterwards  be  passed  through  hot  bichromate 
— "  chroming  " — and  then  well  washed. 

The  following  ferrocyanide  black  works  ««U  in  practice:— 

to  lb  starch, 
a  lb  British  gum. 

6  tt)  yellow  prusaate  (Cerrocyanidf)  of  potash* 

7  gals,  water. 

B<»1,  turn  off  the  steam,  aod  add: 
2I  lb  chlorate  of  soda  in  powder. 

Cool  and  add: 
8}  fl)  aniline  salt. 

Print,  a^e  4  minutes  through  the  npid  ager.cfarome,  wash  and 
soap.  If  pnnted  with  alizarine  steam  colours  it  must  be  passed 
through  ammonia  vapour  after  "  ^Kingi"  and  then  be  steanfed  for 
one  hour  before  chroming  and  washing.  Sometimes  the  chroming 
is  omitted,  but  the  colour  is  then  apt  to  become  green  after  a  short 
time  owing  to  the  action  of  sulphur  dioxide  ptnaent  in  the  air. 

Aniline  olack  »  now  used  .almost  ocdusively  for  printing  along 
with  mordants  for  the  madder  style,  and  foe  Uack  ground  goods 
that  were  formerlv  dyed  with  bgwood  on  an  iron  mordant.  Shirt- 
ings and  all  single-colour  black  dress  goods  are  also  executed  in 
aniline  black,  which  b  faster  to  light,  washing^  and  perspiration 

iii 


than  any  other  black  except  some  ofthe  sulphur  blacks. 

(2)  PritUint  of  Mordants, — ^Thb,  the  second  of  the  great  styles 
of  textile  printing,  was,  at  one  time,  the  most  extensivdy  ptactised 
of  all.  ana  u  still  the  most  important  for  all  classes  of  work  where 


Us  weight  of  arsenkMiB  add,  or  **  white  arsenfe.**  a  substance  whk:h 
retards  its  oxidaimn.  For  thb  purpose  the  goods  are  printed  wit% 
either  aluminium  or  iron  aceutes.  and  hung  or  "aged  "  f or  2  t6 

3  days  in  a  brick  chamber  containing  moist  air  at  aboot  30*  C. 
ry  bulb,  and  27*  C.  wet  butb  thermometer.  In  thb  operation  the 
"ageing"  (which  b  really  the  volatilixation  of  the  aortic  acid, 
leaving  the  hydrated  oxide  on  the  fibre)  goes  on  slowly  and  evenly. 
After  hanging,  the  last  traces  of  add  are  removed  and  the  hydrrndde 
thoroughly  fixed  by  '*  dunging,"  a  process  in  which  the  goods  are 
passed  through  a  mixture  of  cow-dung  and  chalk  at  a  tempersture 
of  about  so*  C.  In  thb  "  dunging  *^  bath  th«y  are  wortied  alto- 
gether about  i)  hours,  at  the  end  of  which  the  moidants  art 
thoroughly  fixed,  and  all  the  thtckenine  agents  perfectly  eliminated, 
thus  leaving  the  cloth  in  the  best  conmtion  to  absorb  the  dye>€iuff% 
The  dyeing  is  carried  out  by  working  the  goods  at  60*  C.  in  a  mbture 
of  alizarine,  a  little  chalk,  and  glue  siac  for  1  to  1)  hours.  They 
are  then  well  washed,  soaped,  and  the  whites  cleaned  by  a  passage 
through  weak  bleaching  powder  solution,  followed  by  a  passage 
through  steam.  Further  soaping  and  washing  b  then  resorted  to 
until  the  goods  are  quite  clear  and  bright. 

In  the  case  of  dotn  dyed  in  red  and  pink  alone  the  goods  after 
dyefaig  are  wdl  washed,  passed  through  a  bath  of  diiarioe  oU 
conuining  oxalate  of  ammonia,  and  then  steamed  for  one  hour  at 
15  lb  pressure.  This  brightens  the  colours  by  removing  the  browa 
appearance  they  possess  after  dydog.  When  reds  are  aasocbtod 
with  chocolates  and  purples,  however,  the  oiling  process  must  be 
carefully  conducted,  otherwise  the  two  latter  suffer;  frequently  it 
b  omitted  altogether,  the  brightening  being  effected  1^  vigonnis 
soaping. 

By  printing  the  following  mordants  a  six-colour  design  flMy  ht 
produced  with  a  single  dye-stuff  and  in  one  r^   * 


Aluminium  acetate.  6*  Tw. 
Black  liquor*  24*  Tw     •     . 

Water 

Britbh  gum  .     .     •     •     • 
Acetic  acid    .     ,     .     ,     , 

Tincrystab 

Cotton-seed  oil  .     .     ,     , 
Starch      


RmL 


12  gals. 


illb 


Phk. 


3gab. 


36 


is 


al. 


Oiooohtf. 


■n 


gals. 


isaL 


16  lb 


Dufc  Purples. 


igaL 
11    *. 


16  lb 


VUtt 


Tgal. 

11}    .. 
36  B> 


BtKk. 


Sgali. 

4        H 


l6lb 


the  fastest  colours  are  required.  It  may  be  conveniently  divided 
into  two  branches:  (a)  the  madder  style,  and  (h)  the'printing  of 
other  mordants  such  as  chrome,  tannic  acid,  /l-naphthol.  &c. 

(a)  The  Madder  Styk. — In  thb  style  the  only  mordants  used  are 
those  of  aluminium  and  iron. 

Aluminium  alone  yields  various  shades  of  red  and  pink  when  dyed 
Up  in  madder,  or  its  artificial  competitor  alizarine.  Iron  alone 
yields  with  the  same  dye-stufis  shades  varying  from  black  to  the 
palest  lavender.  Iron  and  aluminium  mordants  in  combination 
yield  colours  ranging  in  shade  from  claret  through  all  gradations 
of  bordeaux  and  maroon  to  the  deepest  chocolates,  according  to 
which  of  the  two  mordants  predominates  in  the  mixture.  Browns 
and  allied  colours  may  be  dyed  on  the  same  mordants  with  either 
nitroalizarine  alone,  or  with  alizarine  itself  mixed  with  dyewood 
extracts — ^logwood,  Persian  berry  or  quercitron  bark,  &c. 

Both  aluminium  and  iron  mordants  consist  of  the  acetates  of 
their  respective  metals.  The  iron  mordant  which  gives  the  best 
results  is  known  as  "  black  liquor."  It  is  a  crude  acetate  contain- 
ing a  good  deal  of  organic  matter  which  appears  to  regulate  the 
speed  of  its  oxidation  and  so  produce  much  more  Icvd  colours  than 
have  ever  been  obtained  from  any  other  iron  mordant. 

Aluminium  acetate  in  the  pure  state  b  also  rarely  employed,  the 
crude  commercial  "  red  liquor  "  being  found  in  practice  to  yield 
the  best  results,  both  as,  regards  colour  and  eaM  of  working.    The 
*'  red  liquorl  "  vary  considerably  in  composition,  some  being  normal 
acetates,  others  basic  acetates,  eome  normal  sutphato-acctates, 
others  basic  sulphate-acetates,  but  their  mode  of  application  is 
always  the  same,  that  is,  they  are  thickened,  printea,  aged  and 
dyed  in  alizarine.    If  they  arc  too  basic  they  decompose  on  boiling. 
or  on  dilution,  and  become  utterly  usde85;but  this  rarely  happens 
nowadays  and  need  not  be  further  gone  into.   Many  difficulties 
occur  in  the  printing  of  mordants  and  their  subsequent  dydng,  but 
If  the  folhywmg  points  are  observed  most  of  them  may  be  sur- 
mounted; (i)  after  printing  the  cloth  must  be  gently  dried,  other- 
wise the  miDrdants  become  dehydrated  or  "  burnt,"  and  instead  of 
dyeing  up  evenly  they  appear  patchy  and  very  light  in  the  over- ' 
dried  parts;  (2)  the  dye-stuff  must  mit  be  used  in  excess;  and 
(^)  the  temperature  of  the  dye-bath  must  be  kept  as  low  aa  Is  con- 
stttent  with  the  fixation  of  the  colour.    If  these  last  two  points 
are  neglected  the  unprintcd  parts  of  the  cloth,  which  shoukj  remain 
a  pure  white  when  it  b  finished,  will  be  soiled  beyond  repair  unless, 
indeed  the  "  whites  "  are  cleared  at  the  expense  of  wea«e«ing  the 
colour.    Iron  mordants  especially  are  liable  to  unevenness  due  to> 
the  oxidation  being ioo. rapid;  and  as.  thb  defect  b  most  noticeable; 
Al  burples  and  lavenders,  the  pyrolignite  of  iron  or  "  black^lkiuor  "; 
la  trequently  boiled  for  ball  an  hour  or  more  with  i  per  ^ent.of 


The  above  mordants  are  printed  on  white  bleached  cloth,  dried 
huojg  2  to  3  days,  "  dunged,'  dyed,  washed,  well  soaped  and  washed 
aj;am;  then  "chemicked*'  through  weak  bleaching  powder  solu- 
tion, and  finished. 

^  The  "  dunging  "  b  performed  in  vats  through  which  the  doUi 
circulates  continually  during  the  operatk>n.  As  a  rule  dunging  b 
done  twice,  the  second  bath  bdng  weaker  than  the  first.  The  vats 
or  "  becks  "  contain  a  mixture  oiT— 


at  60*^  C. 


100  gals,  water 
10  lb  chalk 
50  lb     cow-dung 


! 
! 


istduQ&ng. 


2nd  dupging. 


100  rals.  water 
5  Ih     chalk 
25  lb     cow-dung 

Wash  well  after  "  dunging  "  and  dye  in  alizarine,  ftc. 

The  dyeing  b  carried  out  in  large  becks  over  which  a  roller  or 
bowl  revolves,  equal  in  bngth  to  the  beck.  Over  thb  aoller  the 
cloth  b  wound  spirally  in  large  loose  loops  so  that  one  end  of  the 
loop  is  on  the  roller  and  the  other  dips  into  the  dye  liquor.  When 
about  700  yds.  of  doth  have  bc«n  entered  in  thb  way  the  two 
ends  of  it  are  knotted  together,  thus  forming  an  endless  rope  which 
circulates  continuously  in  and  out  of  the  dye-liquor«  The  vat  or 
beck  b  then  charged  with  alizarine,  chalk  and  glue,  the  propor- 
tions varying  according  to  the  amount  of  space  covered  oy  the 
mordants  on  the  cloth.  If,  for  instance,  half  the  surface  b  printed 
then  the  dye-liquor  might  be  made  up  as  follows,  the  quantities 
bdng  calculated  on  the  wdght  of  the  cloth  >~- 

4I  per  cent,  alizarine  (blue  shade),  30  per  cent. 

1 1        „       acetate  of  lime,  28**  Tw. 

10       „       glue  solution,  or  aze,  15  per  cent. 

The  goods  are  entered  into  this  solution  cold.  The  temperature 
is  gradually  raised  to  60*  C,  and  the  dyeing  continued  at  this  for 
one  hour  or  more.  The  goods  aiR  then  washed  in  a  similar  machine, 
soaped  well  and  finished  off  by  drying. 

Aniline  black  may  be  printed  along  with  "  red  liouor  "  and  iron 
liquor,  and  many  other  modifications  also  employed,  but  the  prin- 
ciple of  dydne  b  always  the  same. 

(6)  TJu  Frtntimg  ^  other  Mordants.— Of  these  the  most  importtnl 
are  tannic  acid,  chrome  mordants  and  ^-naphthol. 

For  printing  tannic  acid  the  following  b  used: — 

5  lb  tannic  acid  dissolved  in 
I  gal.  acetic  acid  and  added  to 
9    „  starch  add'txagacanth  paste. 


1.5      o* 


sufficiency 
'  Water. 


i 
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The  goods  are  umply  dried  after  priottng  and  the  tannic  acid 
fnunediaiety  fixed  by  passing  through  a  solution  of— 


{ 


8  OS.  tartar  emetj . 

f  OS.  chalk. 

I  gaL  water  at  60 


C. 


After  washing  they  may  be  dyed  up  in  any  of  the  basic  aniline 
coloura.  '     ' 

Various  chrome  mordants  are  employed  in  printing-  amongst 
which  may  be  mentioned  chromium  ehromate,'  and  chrDmhim 
kcet&te.  The  former  is  thickened  with  starch  or  gum,  printed.' 
land  fixed  by  bein^  passed  through  boiling  sodium  carbonate.  The 
latter  is  a|>plicd  m  the  same  way  bur,  after. priming,  ts  steamed 
before  the  carbonate  treatment.  Both  these  mordants  are  suitable 
for  dyeing  with  any  of  the  dyes  mentioned  under  the  direct  printing 
bf  mordant  colours,  such  as  alizarine,  alizarine  bordeaux,^  coerulcine 
Und  the  natural  dye-wood  extracts.  They  are  dyed  ^milarty  to 
the  madder  colours,  with  an  addition  of  glue  size  to  preserve  tlie 
white  of  thf  unprinted  part*  of  the  cl9th. 

(3)  The  Viuharge  Style. — ^This  style  is  now  one  of  the'  mo«it 
important  produced.  Ita  rang[e  is  so  extensive,  and  its  modifica- 
tions so  numerous,  that  it  is  impossible  to  mention  more  than  a 
few  of  its  chief  applications.  It  may  be  used  for  locally  destroying 
either  the  colours  dyed  on  cloth, or  the  mordants  with  which  they 
have  been  previously  prepared.  In  both  cases  the  resulting  pattern 
appears  in  white,  or  colours,  op  a  full  rich  ground  the  beauty  of 
wnich  cannot  be  equalled  by  dfnsct  priming. 

The  discharging  agents  consist  oi  organic  acids,  oaustk:  alkalis, 
oxidizing  agents  and  reducing  agents,  each  used  «cc(»ding  to  the 
kind  of  colour  or  mordant  to  be  discharged. 
.  (a)  JOisduu^  #/  Jrim  and  Almmnutm  Mofdattts.-^Thte  dotb  m 
padded  with  a  solution  of  these  mordants*  dried  io  hoc  air,  ami 
(heA  printed  with  thickened  citric  acid  or  add  citrate  of  aoda 
mixed  with  china  clay  to  prevent  the  pattern  ninning  It  is  then 
passed  through  the  rapid  ager  once  or  twice,  "  dunged/'  washed, 
aad  dyed  ia  the  uauai  way  for  madder  colours.  Wherever  the 
diachiirge  hM  been  primed  the  mordant  is  dissolved  out,  leaving 
a  white  pattern  on  a  dyed  ground. 

(ft)  Tanaate  of  antimony  mordant  ia  similariy  discharged  by  prints 
ing  on  caustic  soda.  The  goods  are  passed  in  like  manner  through  the 
agier»  well  washed  in  water,  aad  dy«d*up  in  any  basic  aniline  dye. 

(c)  The  chrome  discharge  is  produced  by  padding  the  good^  in 
chromium  bisulphite;  then  drying  them,  and  printing-on  citric 
acid,  or  chlorate  of  soda  and  vcllow  prussiate  of  potash  -  They  are 
then  steamed,  passed  through  chalk  and  water,  weU  washed  and 
dyed  up  in  any  mordant  dye. 

(d)  Turkey  red  may  be  dlschatiged  in  both  'white  and  coloured 
patterns  by  either  oxidiang  agents  or  caustic  alkalis^  (1)  The 
dyed  cloth  is  printed  with  strong  citric  acid,  or  arsenic  acid,  at 
ISO*  Tw  ,  and  then  run  through  bleaching  powder  solution,  whereby 
the  printed  parts  are  completely  decolorized  If  colours  arc  re- 
quired, the  atric  acid  it  mixed  with  kad  Mlta  and  Pnssian'blue, 
and  the  fabric  af tc^- paaaing  through  the  bleaching  powder  solution. 
is  further  treated  in  a  bath  of  bichromate  of  potash  which  forms 
with  the  lead  salts  the  insoluble  chrome  yellow.  Qretn  is  obtained 
by  the  combination  of  Prussian  blue  with  the  chrome  yellow 

Enmplea:— 

White  6  lb  dtric  acid  or  tartaric  acid. 

I  e»\  water 

4  lb  British  gum  or  dextrine. 
Boil  together 
Yeihn  15  lb  British  gum. 

II  gahk  dark  British  gum  p^wte.  3P  per  cent* 
2J  „    water 

20  ro  tartaric  add. 
12  lb  nitrate  of  lead 
Print,  dry,  discharge  through  bleaching  powder.sdiutkm. 
1 8^  Tw.,  and  chrome- 
(«)  The  dyed  cloth  is  printed  ^^ith'  strongly  alkaline  discharge 
pastet.  pataed  through  the  "  ager  "  two  «r  thr«e  times.  And  then 
washed  off  in  silicate  of  soda.    If  blue,  yellow  and  green  discharges 
m  daarad  th»  dyed  idoth'Must  fint  be  dasaed  throueh  glucose, 
solutbn.  well  dried,  printed  with  the  cvrfours,  "aged."  passed 
through  silicate  of  soda,  chromed  in  bichromate,  well  washed  and 
dried    Example8^— 

White  10  lb  stannoaa  chbnde  dissolved  cold  In 
8  gals,  alkaline  thickening. 
2  „  silicate  of  soda.  70"  Tw. 


Bine. 


15  lb  indigo  pure  20  per 
cent  paste, 
gal  turpentine. 


7 


riyceim. 
Br*  " 


Iritish  gum  paste, 
alkaline     thicken- 
ing. 

GHtn.  8  parts  of  the  yellow 
without  silicate. 
1  part  of  blue." 


Ydhw  30  K  lead  hydrated  50 
per  cent 
2  gals,  water 
i  „  silicate  soda. 
5}  „  alk.  thickening 

Alkaline  Sickening. 
15  lb  yellow  dextrine. 
I  gab.    caustic    toda. 
•  loo*  TV 


'(J)  Parimilmmtfne  iW  iadfadharged  by  means  of  the  near  hydro* 
sulphite-formaldehyde  omipounds.  The  dyed  doth  is  printed  with 
the  f  oUowlnfp— 

i^  ft)  hydrosulphite  N.F.  cone,  or  hydraldtte  cone. 
1 1  gals.  British  gum  paste. 

Heat  till  dissolved  and  add— 

4*  gal.  glyoeria.  . 

4t  „  ttafcb-tiagacanth  thickening. 

After  printing,  age  twice  for  a  minutes  through  dry  steam 
at  a20*P.,  then  wash  well  and  soap. 

Coloured  discharges  are  obtained  by  mixing  hydrosulphite,  tannic 
add,  aniline  or  phenol,  and  basic  colouring  matters  together.  Mor- 
dant dyes  fixed  with  chromium  acetate  may  also  be  used. 

On  a-naphthylamine  maroon  the  above  discharge  white  re<iuires 
the  addition  of  indutlne  scarlet,  patent  blue  or  anthraquinone, 
before  it  becomes  effective,  otherwise  the  procedure  is  the  same  as 
for  paranitraniline  red. 

ig)  Indigo  is  usually  discharged  by  oxidation.  For  this  purpose 
the  dyed  cloth  Is  printed  in  two  different  ways.  Firstly,  with 
chlorate  of  soda,  and  red  or  yellow  prussiate  of  potash  together 
with  a  little  citric  add  or  citrate  of  soda;  secondly,  with  chromate 
of  potash.  In  the  first  instance,  the  doth  is  "aged  "  through  the 
rapid  ager  after  printing,  and,  in  the  second,  is  passed  through  a 
vat  containing  hot  sulphuric  add  and  oxalic  acia.  Coloured  dis- 
charges may  be  obtained  in  both  methods  by  adding  albumen  and 
pigment  colours  to  the  discharging  agents. 

(1)  Discharge  by  steaming  >- 

'12  lb  ciiric  add,  dissolve  ini 

7  lb  caustic  aoda,,  70*  Tw.,  aad  add: 
- 1 2  lb  sodhim  chloraae. 
$  gala.  Britiab  gum  paste. 

Heat  till  dtstolved,  cool  and  add  ^— 


{ 


}i|  gab.  Britbh  gtim  paste. 
2    «>:     " 


r 


yellow  prussiate  of  potadi: 

Print,  steam  and  wash. 
Chlorate  of  aluRuniore  is  also  uaed  for  thU  process,  but  it  acts 
very  energetically  and  ia  ajkt  to  tender  the  doth. ' 
<2)  Chnmiate  daadhM^f^ 
White*  9i  snls^  Brilish  gum  paste. 
12  ID  bichromate  of  soda. 
i  gal.  turpentine. 

Yelhm*  33  lb  chrome  yellow  pigment 

gals,  so  per  cent,  albumen  solution. 
„  thkW  tragacaiith  mucilage. 
,.  oil  (vegetable). 
12  lb  bichromate  of  soda  aeatialiaed  with 
'  gal.  caustic  soda,  70*  Tw 
„  water. 

Print.*  dry.  pass  through  a  "  beck  '*  (i«.  a  bath)  containing:— 
100  iais.  water.    ,  ^ 

50  lb  sulphuric  add  (168^  Tw.). 
50  lb  ojtalic  add. 

Then  well  wash  and  dry. 

With  these  oxidation  discharges  it  is  Impossible  to  prevent  the 
fibre  being  attacked  in  the  discharged  portions,  with  the  result 
that  it  is  partially  copverted  into  oxycallulose.  Recently  a  method 
has  been  brought  out  for  the  production  of  a  white  discharge, 
on  indigo  which  is  said  to  do  away  with  the  formation  of  o^- 
cellulose  and  which  consists  in  printing  on  a  thickened  solution 
of  sodium  nitrate  and.  after  drying,  running  through  sMlphuric 
acid  of  50*  Tw. 

Another  method  of  prouudiue  white  discharges  00  indigo'  condsts 
in  printing  the  dyed  cloth  with  hydrosulphite  N.F.,  then  steaming 
ana  running  throug^h  a  boiling  solution  of  caustic  soda*  Good 
whites  are  thus  obtained  without  the  formation  of  oxyccUulose,  but 
the  process  is  expensive 

(a)  Dtrect  dfmf  or  iubstamOoe  coleues  can  be  easlhr  discharwd 
with  the  hydrosuluhiic  dischai^  used  for  paraniiraoiline  red  isce 
above).  It  must  oe  reduced  in  strength  to  about  one-fourth  for 
dark  shades,  and  much  weaker  for  lighter  colours.  Direct  tolours 
were  formerly  discharged  by  stannous  chloride  or  acetate,  but  the 
h^rosulphite  has  almost  entirely  displaced  these  salts  for  white 
discharges. 

(0  Discharges  on  manganese  bronae  are  of  little  importance  at. 
the  present  time.  They  are  effected  by  means  of  stannous  chloride, 
colours  being  obtained  by  the  addition  of  basic  dyes  and  dye  wood 
extracts. 

0')  Sulphur-colours,  dyed  basic  colours,  and   some   alizarine, 
colours,  are  discharged  with  chlorate  and  prussiate  like  indigo 

(4)  TV  Rjetist  or  Reserve  5/y/*.— Reserves  are  substances  which, 
when  printed,  prevent  the  fixation  or  development  of  mordants 
and  colours  subsequently  applied,  and  art*  used  to  produce  effects 
similar  to  those  (Stained  by  discharge  printing 

The  principal  reserves  are  those  used  for  madder  dyed  goods, 
steam  alizaiioe  reds  and  pinkSt  steam  bask:  colours,  vat  indttD 
blue»  iasoluUeau  cotoun.  siupntir-coloun  and  aniline  blade ' 
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with  their  discovery  wis  that  of  a  ftagaent  of  printed  cotton 
lit  Aries  in  the  grave  of  St  Caesarius,  who  was  bishop  there  about 
A.o.  542.  Equal  in  archaeological  value  are  similar  fragments 
found  in  an  ancient  tomb  at  Quedlinburg.  These,  however, 
are  of  comparatively  simple  patterns.  Other  later  specimens 
establish  the  fact  that  more  important  pattern-printing  on 
textiles  had  become  a  developed  industry  in  -parts  of  Europe 
towards  the  end  of  the  12th  and  the  beginning  of  the  13th 
century.  , 

Acoordihig  to  Forrer  {Die  Kunst  ies  ZeugintcltSt  1898) 
medieval  Rhenish  monasterks  were  the  cradles  of  the  artistic 
craft  of  ornamental  stamp  or  block  cutting.  In  rare  monastic 
MSS.  earlier  in  date  than  the  13th  century,  initial  letters 
(especially  those  that  recurred  frequently)  were  sometimes 
stamped  from  hand*cut  blocks;  and  German  deeds  Of  the  X4th 
century  bear  names  of  block  cutters  and  textile  stampers  a3 
those  of  witnesses.  Between  the  nth  and  X4th  centuries  there 
was  apparently  in  Germany  no  such  weaving  of  rich  orna- 
mental stuffs  as  that  carried  on  in  Spain  and  Italy,  but  her 
competitive  and  comoaerdal  instincts  led  her  to  adapt  her  art 
of  stamping  to  the  decoration  of  coarse  textiles,  and' thus  to 
produce  rather  rough  imitations  of  pattens  woven  in  the 
Saracenic,  Byaantine  and  Italian  silks  and  brocades.  Amongst 
the  more  ancient  rdics  of  Rhmish  printed  textiles  are  some  of 
thin  silken  stuff,  impressed  with  nide  and  simplified  versions 
of  such  patterns  in  gold  and  silver  foil.  Of  those,  and  of  a 
considerable  number  of  later  variously  dyed  stout  linens  with 
patterns  printed  in  dark  tones  or  in  black,  specimens  have  been 
collected  from  reliquaries,  tombs  and  old  churches.  Prom  these 
teveral  bits  of  evidence  Dr  Forrer  propounds  an  <^>inio&  that 
the  printing  of  patterns  on  CexlHes  as  carried  on  in  several 
Rhenish  towns  preceded  that  of  printing  on  paper.  He  pro- 
ceeds to  show  that  from  after  the  14th  oentury  Incretsing 
luxury  and  prosperity  promoted  a  freer  use  of  woven  and  em- 
bnndered  stuffs,  in  consequence  of  wUch  textile-printing  fdl 
into  neglect,  and  it  was  not  untii  three  centuries  later  that 
it  revived,  very  largely  under  the  influence  of  trade  import- 
ing into  Europe  quantities  of  Indian  printed  and  paiiUed 

Augsburg,  famous  in  the  17th  ceiitury  for  its  printing-  on 
Mnens,  &c.,  snppUed  AkaCe  and  Switzerland  with  many  crafts- 
men in  this  process.  After  the  revocation  of  the  edict  of  Nantes^ 
Frencli  refugees  took  part  in  starting  maaufactorim  of  both 
painted  and  printed  doths  in  HoUand,  England  and  Switzer** 
land;  some  few  of  the  refugees  were  allowed  back  into  France 
to  do  the  same  in  Nonnandy:  manufactories  were  also  sat  up 
in  Paris,  Marseilles,  Nantes  and  Angers;  but  there  was  still 
Croater  activity  at  Geneva,  Neuch&td,  Ziirich,  St  Gall  and  BaseL 
The  first  textile-printing  worics  ,in  Great  Britain  are  said  to 
have  been  begun  towards  the  end  of  the  17th  century  by  a 
-Fsenchman  on  the  banks  of'  the  Thames  near  Richmond,  and 
«)on  afterwards  a  more  considerable  factoiy  wal  established 
at  Bromley  Hisil  in  Essex;  maay  others  were  opened  in  Surrey 
aariy  in  the  i8th  century.  At  Mulbouse  the  enterprise  of 
Koechlin,  Schmatzer  and  DoQfus  in  1746,  as  well  as  that  of 
Oberkampf  at  Jouy,  led  to  a  still  wider  spread  of  the  industry 
in  Alsace.  In  almost  eveiy  place  in  Europe  where  it  was 
■taken  up  and  followed,  it  was  met  by  local  and  national 
^cohibitions  or  trade  protective,  isgulations  and  acts,  which, 
jbowever,  were  gradually  overcome. 

>  Towards  the  end  of  the  i8ih  cantuiy  a  revolution  in  the 
British  manufacture  of  printed  textiles  was  brought  about 
ihioughi  the  inveniion  of  cylinder  or  roller  printing  from  metal 
tfplatea..  This  is  usually  credited  to -Oberkampf  of  Jouy»  but  it 
;seems  to  have  also  occurred  to  a  Scotsman  named  Bell,  and  wa^ 
«ua;esf;aUy  applied  in  a  large  way  about  1785  at  Monsey  near 
|Pre6toa<  From  this  and  the  calico-printing,  works  at  Manchester 
jn  1763^  and  in  $cotUnd  in  1768.  the  present  huge  proportions 
,of  i^e  industry  ip  the  United  Kingdom  have  grown. 
.  IIlu»tcations  aflcoopanylng  this  brief  account  merely  indicate 
la  few  types  of  patterns  used,  ia  various  European  countries  up 
•10  the  be|ittIfi]|0<^>t'llN^'x9tb'«emQfyi•  trypfcal  sf^edmens  of 


Eaat  Indian  painted  and  printed  calicoes  for  ooveriets  and  other 
draperies  are  shown  in  the  Indian  division  of  the  Victoria  and 
Albert  Muscnm.  These  are  sm  generis^  and  therefore  differ 
from  the  bulk  of  Western  prints  on  chintz,  cretonne,  &c.,  which 
together  with  a  less  quantity  of  printing  on  satin,  silk,  velvet, 
cr£pe  and  the  like  are  principally  from  adaptations  of  weaving 
patterns.  An  interesting  series  of  over  2500  patterns,  chiefly 
of  this  character,  was  made  by  M.  Corimand  between  1846  and 
i860,  and  is  preserved  in  the  National  Art  library  *t  South 
Kensington.  For  many  years  of  the  latter  part  of  the  19th 
century,  William  Morris  designed  and  produced  attracti^y 
ingenious  floral  and  bird  patterns,  admirable  in  contrasts  of 
blight  colours,  frequently  basing  his  arrangement  of  criq>ly 
defined  fwms  in  them  np<»  that  of  Persian  surface  ornament. 
His  style,  which  on  its  appearance  struck  a  distinctive  note, 
has  very  considerably  affected  numbers  of  British  and  foreign 
designers  of  printed  patterns  whether  for  textiles  or  wall 
papers. 

The  portion  of  Hnen  hanging  or  valance  siven  in  fig.  x  (Plate  I.) 
comes  from  an  ancient  cemetery  at  Akhmim  in  Upper  Egypt 
The  linen  dyed  blue  bears  ornamentation  with  figures  undyed  or 
"  reserved,*'  through  the  previous  application  to  tl,  by  means  of 
an, engraved  block,  of  some  such  saturating  fluid  as  that  mentioned 
by  Pfiny.  The  design  and  cutting  of  the  block  were  no  doubt 
the  work  of  Coptic  artificers,  the  style  of  the  composition  being 
Egypto-Roman  of  the  5th  century  a.d.  On  the  child's  tunic  dyed 
blue  (fig'  2)  the  ample  trellis  and  blossom  pattern  is  similarly 
producra  by  the  *'  reserve  "  process,  and  the  specimen  is  of  the 
sahie  prcnenance  as  that  of  ns.  I.  ^U  is  perhaps  rather  earlier 
in  date,  «'.«.  4th  century  a.d.  Fig.  3  is  from  a  fragment  of  red  silk 
printed  in  red,  green  and  black  from  wood-blocks,  thus  niustrating 
another  methoo  of  applying  colours  to  textiles.  It  is  probably  of 
Rhenish  work  in  the  12th  or  13th  century,  and  came  from  the 
Eifel  district!  llie  ornament,  however,  is  a  survival  of  a  scheme 
of  pattern  which  was  in  use  in  Perso-Roman  weavings  as  early  as 
the  7th  century  A.D.  Fig.  4  shows  a  piece  of  red  silk  printed  with 
i  Rnenish  adaptation  ol  a  13th-century  North  Italian  weaviog 
pattern  possessing  earlier  Byzantine  features.  The  dengn  in  fig.  S 
18  another  Rhenish  version  of  a  richer  style  of  14th-century  North 
ItaJIan  weaving.  An  advance  in  refinement  of  block-cutting  is 
seen  in'fig.  6,  a  Rhenish  adaptation  of  a  i^th-century  North  Italian 
pattern  often  employed  in  brocade  weavmg  of  that  period.  The 
pattern  in  fig.  7  (Plate  II.)  is  typical  of  a  style  introduced  during 
the  15th  century  in  sumptuous  damask  satins,  and  velvets  woven 
at  Florence.  Genoa  and  Venice.  Very  different  is  the  style  exem- 
plified in  ng.  8,  taken  from  a  Dutch  17th-century  "  Indienne," 
the  trade  name  for  such  prints.  The  repeated  wide  and  narrow 
stripes  recall  a  scheme  of  design  which  the  Siculo-Sara^ens  of  the 
Ilth  century  employed  for  brocades;  the  intertwining  floral  orna- 
ment closely  resemoles  such  as  occurs  in  16th-century  Indian 
painted  and  printed  cottons.  Fig.  9  is  a  19th-century  Italian 
reproduction  of  the  Persianesque  spreading  tree  device  often  used 
in  Indian  palampores  from  the  i6th  century  onwards  to  the  present 
day.  These,  however,  were  cither  painted  or  printed  from  wood- 
blocks, whereas  for  this  Italian  copy  engraved  metal  plates  were 
used,  after  the  manner  of  the  process  which  was  started,  as  already 
mentioned,  by  Oberkampf  and  Bell  in  the  l8th  century  The 
remaining  figures  10.  11  and  13  are  from  stuffs  roetal-printcd 
with  subjects  of  a  pictorial  character  which  had  a  vogue  for  some 
time.  In  fig.  10— a  French  print— are  family  groups:  shepherds 
4nd  shepherclesses  with  their  flocks;  children  at  play;  buildings, 
rocks,  trees,  &c.;  the  decorative  eflect  of  which,  for  the  purposes 
of  curtains  and  furniture  covers,  resulted  mainly  from  the  ordered 
repetition  of  these  somewhat  unrelated  details.  A  landscape  v^ith 
a  Chinese  pagoda  was  repeated  in  lengths  of  the  English  cotton 
print,  a  piece  of  which  was  cut  to  fit  the  back^of  a  chair  as  in 
n^.  II.  Fig.  12  is  from  a  linen  panel  printed  in  colours  with  a 
stipple  engraving  to  be  used  as  a  small  fire  screen.  The  style 
reflects  the  pseudo-classical  taste  of  the  end  of  the  i8th  century 
In  England.  Beneath  the  group  of  figures  in  the  original  is  an 
inscription.  "London,  engraved  and  published,  August  i.  1790,  by 
M— Bost  No.  207  Piccadilly."  This  son  of  printing  has  practically 
disappeared:  it  was  unsuitable  for  manufacture  on  a  large  scale. 

Authorities.— J.  Persoz,  Llmprcuton  ies  Tis^us  (I^'s.  1846^ 
see  vol,  i.  Preface);  E.  A,  Pamcll.  Pyetng  and  Calico  Priming 
f  London,  1849);  W.  CrOokes,  F.R.S^  ^i«lJ  ^^  ^°^^^  Pnnting 
(Londoo,  1864^  see  Introduction);  Dr  R.  Forrer,  Die  Kunst  da 
Zfugdrucks  (Strassburg.  1894).  (A.  S.  C.) 

TBXTCAL  CRinciSNk  a  general  term  given  to  the  skiUed 
and  methodical  appUcation  of  human  judgment  to  the  settle-^ 
mitnt  of  texU,  By  ,a  "  ten  "  is  to  be  understood  a  document 
written  in  a.huifuage  known,  mora  or  leas,  to  the  Inquirer,  and 
hani^e^  u>  hiVe'^aiMBlng  whith  has  \ktai  or  can  be  Momaiiiod. 
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Ther  zth  of  the  **tettai  critic  ••  may  then  be  dcfiiMd  as  the 
restoration  of  the  text,  as  far  aa  possible,  to  its  original  form, 
if  by  "original  form"  we  understand  the  form  intended  by 
its  author. 

Texts  may  be  either  autographs  or  they  may  be  transmitted 
texts;  the  latter,  again,  bemg  immediate  copies  of  autographs 
or  copies  of  copies  in  any  degree. 

Autographs  (which  may  be  taken  to  include  whatever, 
though  not  actually  in  the  writing  of  its  author,  has  been  revised 
and  attested  by  him)  are  not  exempt  from  the  operations  of 
textual  criticism.  Editors  of  journals  remove  the  slips  of  the 
pens  of  their  contributors;  editors  of  books,  nowadays  usually 
in  footnotes,  the  similar  lapses  of  their  authors.  VVIth  this 
branch  of  textual  criticism,  however,  modem  scholarship  is  not 
largely  concerned.  Not  so  with  immediate  copies.  Textual 
criticism  is  called  upon  to  repair  the  mischief  done  to  inscriptions 
(texts  inscribed  upon  stones)  by  weathering,  maltreatment  Or 
the  errors  of  the  stone-cutter.  Any  great  collection,  such  as  the 
Corpus  of  Latin  inscriptions  or  the  similar  Corpus  of  Greeks  will 
show  at  once  its  activity  and  ability  in  this  direction. 

The  chief  field  of  textual  criticism  is  elsewhere.  The  texts 
of  the  older  authors  which  have  come  down  to  us  were  written 
for  the  most  part  not  on  stone  but  on  papyrus,  parchment  or 
other  perishable  material.  Of  these  several  copies  had  to  be 
made,  both  by  way  of  prevention  against  the  wear  and  tear  of 
use  and  as  a  means  of  satisfying  the  desire  of  other  persons 
than  the  original  possessor  to  be  acquainted  with  their  contents. 
Had  the  copies  made  of  ancient  writings  been  mechanical 
reproductions  of  the  originals,  such  as  the  photographic  fac- 
stmiles  of  modem  times,  there  would  have  been  little  here  for 
textual  criticism  to  do.  The  ancient  texts  have  not  come  to 
us  In  this  way,  but  through  copies  made  by  the  human  hand 
directed  more  or  less  by  the  human  intelligence.  Now  a  copy 
made  thus  can  in  no  circumstances  be  a  quite  exact  rendering 
of  that  from  which  it  is  copied  or  its  exemplar.  A  copy,,  qua 
copy,  can  never  be  the  equal  of  the  exemplar,  and  it  may  be 
much  its  inferior.  This  deterioration  increases  with  the  number 
of  successive  copyings.  Let  us  suppose  that  from  a  text  wbich 
we  will  call  A  a  copy  has  been  made  which  we  will  call  B,  and 
from  this  again  a  copy  which  we  will  call  C.  If  the  copyist  ol 
B  goes  wrong  once  and  the  copyist  of  C  twice  in  a  hundred 
times,  then,  assuming  that  there  is  no  coincidence  or  cancelling 
of  errors,  the  relative  correctness  of  the  three  texts  A,  B,  C  will 
be  100  (absolute  correctness),  99  and  97*02.  If  C  had  made 
his  copy  direct  from  A,  his  percentage  would  have  been  98. 
The  importance  of  this  must  be  borne  in  mind  when  we  are 
dealing  with  transmitted  texts,  which  have  passed  through  many 
stages  of  copying. 

In  the  Epidicus  of  Plautus,  1. 1. 10,  the  right  reading  hahitioTf 
"  more  portly,"  has  been  preserved  to  us  by  Donatus,  an  ancient 
commentator  on  Terence  {Eunuchus,  2.  2.  xi).  It  was  corrupted 
to  abilior  by  omission  of  the  h  and  confusion  of  /  and  /,  and.  this 
corruption,  which  is  attested  by  the  oldest  extant  copy,  the 
Ambrosian  palimpsest,  was  still  further  corrupted  in  the  other 
copies  to  agUior. 

The  first  step  towards  the  restoration  of  a  text  is  the  examina- 
tlbn  of  the  evidence  upon  which  it  is  or  is  to  be  based.  This 
begins  with  the  investigarion  of  its  traditional  or  transmiUed 
form.  For  this  we  have  usually  to  rely  upon  manuscripts 
(MSS.).  By  manuscripts  (q.v.)  we  understand  copies  of  the 
text  made  before  the  art  of  printing  came  into  general  use. 
These  may  be  either  extant  or  non-extant.  The  evidence  of 
extant  manuscripts  must  be  ascertained  by  coUation.  To 
collate  a  manuscript  is  to  observe  and  record  everything  in  it 
which  may  be  of  use  towards  determining  what  stood  in  the 
source  or  the  sources  from  which  it  b  derived.  A  manuscript 
is  not  usually  a  clean  or  single  piece  of  writing;  it  is  commonly 
found  to  contain  alterations  by  erasure,  addition  or  substitu- 
tion. Such  alterations  may  be  due  to  the  writer  or  writers  of 
the  MS.,  called  the  scribe  or  scribes ^  or  to  some  other  pe«son 
or  persons  (for  there  may  be  several)  called  correctors.  The 
idative  importance  of  these  corrections,  it  is  obvious,  may 


be  veiy  different.  It  is  therefore  nec'essazy  to  distinguish  the 
different  hands  which  have  been  at  work  on  the  manuscript. 
Account  must  also  be  taken  of  the  number  of  lines  iti  each 
page,  the  number  .ol  pages  in  each  quire,  of  gaps  or  lacunae  in 
the  maauscript,  and  so  forth.  The  work  cannot  be  considered 
complete  tffl  flJl  the  extiknt  manuscripts  have  been  collated 
or  at  least  examined. 

When  this  Is  done  we  shall  have  the  materials  for  pronouncing 
a  Judgment  upon  the  text  as  directly  transmitted.  Perhaps 
there  is  only  one  extant  MS.  of  the  text,  as  in  the  case  of  the 
Mimes  of  Herodas  and  the  Annals  and  Histories  of  Tadtus. 
Then  this  part  of  our  work  is  done. 

But  often  we  have  to  take  account  of  a  number,  and  it  may 
be  a  large  number,  of  manuscripts,  whose  respective  claims  to 
attention  we  must  determine.  In,  the  first  place  we  shall 
discard .  all  manuscripts  which  are  derived  by  copying  from 
other  extant  manuscripts.  If  a  MS.  is  immediately  or  ultimately 
derived  by  copying  from  another  MS.,  it  cannot,,  ^a  copy, 
tell  us  anything  that  we  do  not  know  already  if  the  latter  MS. 
is  known  to  us.  But  bow  can  we  tell  that  a  MS.  is  so  derived? 
It  must  be  later  than  the  other  MS.,  and  the  similarity  between 
them  must  be  such  as  to  permit  of  no  other  explanation.  In 
the  absence  of  explicit  dates  the  relative  age  ol  MSS.  is  often 
hard  to  determine,,  and  hence  the  criterion  of  unmistakable 
resemblance  is  one  of  special  importance.  If  the  MSS.  agree 
in  singular  though  trivial  mistakes,  if  they  omit,  apparently 
without  motive,  words  and  passages  which  other  MSS.  pisserve, 
we  shall  be  safe  in  pronouncing  that  there  exists  a  close  bond  of 
connexion  between  them,  and  if  one  of  them  shows  errors 
which,  though  strange  in  themselves,  are  quite'  intelligible 
when  we  see  what  stands  in  the  other,  then  we  shall  be  justified 
in  concluding  that  the  second  is  that  from  which  the  first  b 
derived.  For  the  proper  consideration  of  such  points  a  personal 
examinatipn,  autopsy,  of  the  MSS.  or  of  facsimiles  of  them,  is 
very  often  indispensable.  It  was  tbou^t  at  one  time  that  a 
MS.  of  the  Latin  poet  Propertius  at  Naj;^  QJeap,  368)  might 
have  independent  value  as  an  authority  for  the  text.  But  its 
claims,  were  disposed  of  when  (amongst  other  facts)  it  was  ob- 
served that  at  book  iv.  S,  3,  the  MS.  with  which  it  most  closely 
agreed  (F,  No.  '36,  49  in  the  Laurentian  library)  had  a  gap  at 
the  beginning  of  the  line  and  only  the  end  words  "  uetus  est 
tutela  draconis,"  with  the  marginal  note  "  non  potuit  Ugji  in 
ftxjemplari  hoc  quod  deficit,"  and  that  Neap.  368  gives  the  fiuae 
as  follows,  "  non  poluii  legi  uetus  est  tutela  draconis." 

Acddeat  eppurt,  idetUily  of  reading  implies  identity  of  somvet. 
The  source  of  a  transmitted  reading  may  undoubtedly  be  tbc 
author's  autograph:  but  if  fkot,  then  it  is  some  MS.  in  the  Une 
of  ti^msmission. 

The  peculiar  resemUances  of  two  MSS.,  though  not  suffident 
to  warrant  the  derivation  of  eUher  from  the  other,  may  be 
sufficient  to  establish  some  connexion  between  them.  From 
the  axiom  which  has  just  been  dted  it  follows  that  this  con- 
nexion can  be  due  only  to  community  of  source,  and  we  tht» 
arrive  at  the  idea  of  families  of  MSS.  Suppose  that  a  tact  is 
preserved  in  seven  MSS.,  A,  B,  C,  D,  £,F,  G.  If  we  find  that 
of  these  A  stands  apai;t,  showing  no  gceat  similarity  to  any  of 
the  other  six,  while  B,  C,  D  on  the  one  side,  and  £,  F,  G  on  the 
other,  much  resemble  each  other  though  differing  considerably 
from  the  rest»  we  may  express  this  by  saying  that  B,  C,  D  fono 
a  "  family  "  descended  from  a  hypothetiod  common  "  ancestor  " 
which  we  may  call  X,  and  £,  F,  O  another  "  family  "  descended 
from  a  hypothetical  "  ancestor  "  which  we  may  call  Y.  The 
readings  of  X  which  can  be  deduced  from  considering  the  agree- 
ments in  B,  C,  D  will  be  of  higher  antiquity  and  of  greatsr 
extefsal  authority  than  any  of  the  readings  in  B,  C,  D  taken 
singly.  And  simUarly  for  the  readings  of  Y  and  thoae  of  £|  F,  G. 
Nor  shall  we  stop  here:  but  we  shall  further  compare  the 
readings  of  X  and  Y  with  each  other  and  with  those  of  A,  and 
thus  deduce  the  readings  of  a  still  more  remote  ancestor  which 
we  may  call  Z.  Z  will  be  the  archetype  ol  all  our  existing  MSS«* 
and  we  may  embody  our  results  in  a  pedi^eo  of  mniHiwriptB  or 
stomma  codicum  as  foUows:^ 


^J 


JIQ 
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Z"  (archetype). 
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If  wc  have  done  our  work  properly,  the  texts  that  we  arrive  at 
(or  X  and  for  Y  will  be  freer  from  error  than  the  texts  of  the 
separate  members  of  the  families  B,  C  and  D,  and  E,  F,  G 
respectively,  and  that  of  Z  freer  from  error  than  that  authenti- 
cated by  any  exbting  MS. 

The  procedure,  however,  is  by  no  means  always  so  simple. 
That  a  text  may  be  improved  by  the  comparison  of  different 
MSS.  is  not  a  modem  discovery.  It  has  long  been  known,  and 
the  knowledge  has  led  to  the  production  of  what  are  known  as 
conflated  manuscri^  or  Mischrcoiicu,  These  are  MSS.  pro- 
duced by  "crossing"  or  "intermixture."  In  the  following 
stemma  M  and  N  are  "  mixed  "  or  "  conflated  "  MSS.,  being 
formed  by  the  blending  of  readings  from  the  "  pure  "  or  "  un- 
mixed "  codices  A,  B  and  D,  E  respectively. 


Intermixture  may  take  place  to  any  extent,  and  tlie  more  of  it 
there  has  been  the  more  difficult  does  it  become  to  trace  the 
transmission  of  a  text. 

Whether  crossing  improves  a  given  text  or  not  depends 
ultimately  on  the  knowledge  and  the  judgment  of  the  crosser, 
and  these*  wOl  vary  indefinitely.  On  the  whole  it  is  probable 
that  it  does,  provided  it  is  not  accompanied  by  other  attempts 
at  improvement.  If  it  be,  as  may  very  well  be  the  case,  the 
text  win  probably  suffer.  For  but  a  smaU  proportion  of  scholars' 
corrections  are  really  amendments,  and  a  far  smaller  proportion 
of  scribes'. 

The  "  genealogical "  method,  as  we  may  call  it,  cannot  in 
strictness  be  applied  to  conflated  MSS.,  as  their  mutual  relations 
ean  rarely  be  with  certainty  disentangled.  But  it  is  often 
possible  to  detect  in  such  MSS.  a  common  strain,  shown  by 
their  agreement  in  peculiar  corruptions  or  in  probable  readings 
when  these  latter  would  have  been  hard  to  discover  by  con- 
jecture. This  is  practically  an  application  of  the  method  to 
a  portion  of  such  nmnuscripts. 

A  special  value  atuches  to  a  conflated  codex  when  one  of  the 
MSS.  from  which  it  has  been  compounded  has  perished  and  its 
leadings  ztt  thus  otherwise  irreooveiable.  This  is  exemplified 
In  the  Htafdilanus  of  Pvopertius,  a  manuscript  now  at  Wolfen- 
bdtteL 

It  not  unfrequendy  happens  that  good  or  fnstnictive  readings 
are  found  in  manuscripts  which  are  in  general  of  small  trust- 
worthiness (see  below),  and  whose  relations  to  the  general 
tradition  it  is  not  worth  while  to  investigate.  These  readings 
may  be  dted  by  the  name  of  the  MS.,  or  if  still  greater  brevity 
ia  required  as  the  readings  of  inferior  BftSS.  (tfeterMrer),  or,- as 
Is  frequently  done,  by  the  symbol  S. 

N^n-exUtni  Manmscripis.-^Somt  of  the  naost  valuable  of 
mndent  MSS.  have  disappeared  since  their  discovery  in  modem 
timek  When  this  has  happened  we  have  to  rdy  upon  mere 
copies,  many  times  of  inferior  quality,  or  upon  the  infotination 
whidi  old  scholars  have  given  us  respecting  them.  In  the 
Jatiar  case  what  we  have  are  not  "  coUations,"  for  the  art  of 
voHsikB  «raa  not  onderMood  till  the  i9tb  ceDtuiy,  but  ideaioaa 


or  "  ezceipta  -'  of  readinp  which  we  have  rcaaoa  to  fear  am 

often  imperfect  and  erroneous.  Further,  it  must  not  be  assiuned 
that  all  readings  which  are  cited  as  being  "  ex  uelmstis  codidbus  " 
are  necessarily  from  older  or  better  MSS.  than  we  now  possess 
or  indeed  from  MSS.  at  alL  Schobrs  since  the  Renaissance 
have  not  always  been  above  inventing  codices  to  obtain  currency 
for  their  own  conjectures.  The  codices  of  Bosius  (1535-1580) 
are  just  as  imaginary  as  the  "  old  plays  "  which  appear  as  the 
source  of  so  many  of  the  quotations  that  head  the  chapteci  of 
the  Waverley  novels,  and  suspicion  rests  on  Barth,  Lambinus 
and  others. 

Some  texts  and  portions  of  texts  df  andent  writers  are  now 
only  known  from  printed  books.  The  metrical  treatise  of 
Terentianus  is  now  preserved  in  the  edUio  princeps  (1497)  alone. 
All  known  MSS.  of  Silius  Italicus  have  a  considerable  gap  in 
the  8th  book,  first  filled  up  on  the  authority  of  Jac.  Con- 
stantius  (1503),  and  not  printed  with  the  rest  of  the  poem  tiH 
the  edition  of  Aldus  (1533).  The  early  printed  books  are 
often  called  by  old  scholars  codices  impressi  {typis)f  **  printed 
manuscripts,"  a  phrase  which  at  first  seems  curious  to  us  but 
becomes  perfectly  intelligible  when  we  examine  these  codket 
impressi  and  observe  how  dosely  they  follow  the  codices  scrip'L 

By  .the  methodical  employment  of  these  means  we  shall 
arrive  at  a  text  different  from  any  existing  one.  It  will  not 
be  the  best  one,  possible  or  existing,  nor  necessarily  even  a 
good  one.  But  it  will  be  She  most  oHcient  one  according  to  the 
direct  line  of  transmission,  and  the  purest  in  the  sense  of  bdng 
the  freest  from  traceable  errors  of  copying  and  unauthoriMd 
improvements. 

The  textual  critic  has  occasionally  to  deal  with  the  effects 
of  oral  transmission.  A  text  so  transmitted  must  in  the  lapse 
of  time  be  profoundly  though  insensibly  modified,  its  forms 
and  expressions  modernized,  and,  if  widdy  disseminated,  local 
variations  introduced  into  it.  This  is  the  case  with  ^e  Homeric 
poems,  the  ascertainment  of  the  original  form  of  which  b  a  task 
beyond  the  powers  of  criticism.  Even  where,  as  in  the  V^das, 
the  sacred  books  of  India,  there  is  proof  that  tJie  work  has  been 
transmitted  without  change  through  many  centuries,  the  exist- 
ence of  unintelligible  passages  and  unmetrical  verses  shows  that 
here  too  there  is  work  for  textual  criticism  to  perform,  though 
in  the  opinion  of  most  scholars  it  should  be  confined  to  the  res- 
toration of  such  forms  as  would  be  unconsdously  and  inevitably 
cormpted  through  changes  of  pronunciation  and  the  like. 

The  invention  of  printing  has  natur<^ly  limited  the  province 
of  textual  criticism,  and  modified  its  operations.  The  writer's 
autograph,  if  it  is  preserved  after  it  has  been  through  the  hands 
of  the  printer,  has  seldom  more  than  an  antiquarian  value.  As 
a  source  for  the  text  it  is  superseded  by  the  printed  edition, 
and  if  there  is  more  than  one,  then  by  the  latest  printed  edition, 
which  has  been  revised  in  proof  by  the  amhor,  or,  in  certain 
cases,  by  his  representative;  and  the  task  of  the  textual  critic 
is  restricted  to  the  detection  of  "  misprints,"  in  other  words, 
of -errors  which  the  compodtor  (the  modem  analogue  to  the 
scribe)  has  made  in  "  setting  up  "  the  manuscript,  and  which 
have  escaped  the  notice  of  the  proof-reader  and  the  author 
or  his  representative.  If,  however,  this  revision  has  been 
neglected  or  incompetently  performed,  the  number  of  such 
mistakes  may  be. considerable. 

Another  question  with  which  the  textual  critic  of  modem 
authors  must  be  prepared  to  deal  is  the  relative  importance  of 
different  editions,  each  of  which  may  have  a  prima  fade  claim 
to  be  considered  authentic.  Thus  Shakespearean  criticism 
must  dedde  between  the  evidence  of  the  first  folio  and  the 
quartos:  the  critic  of  Shelley's  poems  must  consider  what 
wdght  is  to  be  attached  to  the  readings  in  the  posthumous 
edition  by  Mrs.  Shelley,  and  in  unpublished  transcripts  of 
various  poems.  Where  there  is  great  or  complicated  divergence 
between  the  editions,  as  in  the  case  of  Marlowe's  Faustus^  the 
production  of  a  resultant  text  which  may  be  relied  upon  to 
represent  the  ultimate  intention  of  the  author  is  wdl-nigh 
impossible. 

For  the  bettering  of  the  transmitted  fe:cf  we  can  call  in  aids  of  a. 
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panU  or  nbifiliBffy  chancttr  Which  are  known  In  general  as 

Ustimonia.    Such  are  Anthologies  or  collections  of  extracts. 

The  oldest  authority  for  An  epithalamium  of  Catullus  (62)  is  an 

anthology  at  Paris  written  in  the  9th  century. 

Translations  from  one  lanpiage  into  another  may  help  to 

fix  the  reading  of  the  original,  or  tlus  again  that  of  the  trans* 

lation. 

In  Shelley's  PrmeAms  Vnbmmd,  H.  5.  54*—"  Child  of  LUitl 
thy  limbs  are  burning  I  Through  the  vest  which  seems  to  hide 
them  "— "  limbs  "  is  supported  against "  Up»  "  (cd,  l)  by  "  tntmbre  " 
in  the  Italian  prose  version  made  by  Shelley  himself:  and  similarly 
in  L  s»  "  looks  "  (not  "  locks  ")  by  the  rendering  *'  wuardL"  In 
hJs  tranalatioiis  of  Euripides'  Ciehps^  381,  "a  bowl  |  Three  cubits 
wide  and  four  in  depth,  as  much  |  As  would comtBin  four  amphofae  " 
the  Greek  original  cteariy  points  ta"  ten  amphorae  "  and  jour  may 
have  come  from  the  previous  line. 

In  direct  quotations^  either  of  passag»  or  sin|^  words,  and 

either  with  or  without  the  author's  name^  we  must  be  sure 

that  the  writer  is  quoting  exactly. 

A  couplet  of  Propertius  is  written  upon  the  walls  of  Pbmpeli 
in  the  rdfowing  form:  **  Quisquis  amator  erit,  Scrtkiae  licet 
ambttlet  oris,  |  Nemo  adeo  vt  feriat,  barbanis  esse  uoiet."  Here 
the  iaai«MoriliC^  h»v«  "  S^$kicis  "—"  dss  lU  Nweut."  of  which  dco 
is  leiected  bv  every  one  m  favour  of  the  Pompeiatt  reading;  but 
Scythicis  ana  noceat  are  retained  on  the  ground  that  they  are  in 
themselves  better  than  the  Pompeian  readings,  which  may  be 
■imply  doe  to  lapse  of  memory.  In  Shelley's  JnUan  and  Maddalo,  40, 
-^'Ctalk)  such  as  once,  so  poets  tell.  (  The  devils  held  within  the 
daUs  of  Hell  I  Concerning  Cod,  freewill  and  destiny/' — vales^  has 
been  suggested  to  make  it  harmonize  »'ith  the  passage  of  Milton 
to  which  reference  is  made:  but  the  argument  is  not  (Conclusive. 

Parodies  may  prove  of  service  in  restoring  the  form  of  what , 
is  parodied  or  this  in  restoriilg  the  parody.    So  also  obvious 
imilalioHSf  especially  in  a  highly  imitative  literature  such   as 
Latin  poetry.    The  connexion  of  the  passages  must  in    all 
these  cases  be  unmistakable. 

In  Homer,  Iliad,  I.  4  scq.,  Aristarchus  had  the  common  reading 
cdyrodf  H  tXAfiut  r«vxc  utitaoi  |  oitM^oSirt  rt  irflirt,  but  another  Homeric 
critic  of  aote^  Zenodotus,  read  ivSra  for  vAvi.  and  this  is  supported 
by  the  obvious  imitation  in  Aeschylua*  SuppUces,  9oo»  who  haa 

The  support  which  a  reading  gains  from  the  evidence  of  the 
directly  transmitted  text  and  from  the  auxiliary  testimonia  may 
be  called  its  documental  probability.  To  restore  a  text  from  the 
documental  evidence  available  we  must  know  and  weigh  the 
causes  which  tend  to  vitiate  this  evidence  in  its  various  kinds. 
We  shall  speak  first  of  those  which  affect  the  direct  transmission 
of  texts.    These  are  either  external  or  internaL 

External. — A  text  may  become  illegible  through  damp  or 
constant  thumbing;  portions  of  it  may  be  torn  away;  if  it  is 
in  book  form,  leaves  or  whole  quires  may  be  detached  and 
either  lost  or  misplaced.  When  this  has  taken  place  on  a  con- 
siderable scale,  the  critic  is  helpless;  but  minor  injuries  may 
sometimes  be  traced  and  remedied.  The  weakest  parts  of  a 
MS.  book  were  the  outer  mar^ns;  and  hence  the  beginnings 
and  the  ends  of  lines,  whether  of  verse  or  prose,  were  specially 
liable  to  injury.  It  obviously  makes  a  difference  upon  which 
ride  of  a  leaf,  whether  on  the  verso  or  the  recto,  a  line  was 
written.  Hence  the  determination  of  the  paging  of  the  arche- 
type (as  was  done  for  the  archetype  of  Lucretius  by  Lachmann) 
has  more  than  a  merely  antiquarian  value.  In  ancient  classical 
MSS.  the  first  letters  of  poems  in  verse  and  of  paragraphs  in 
prose  usually,  and  the  initial  letters  of  lines  in  verse  occasionally, 
were  written  separate  and  by  another  penon  than  the  scribe 
(who  was  called  the  rubricalor),  and  hence  were  apt  to  be 
omitted.  Other  external  circumstances  may  prejudicially 
affect  a  text.  The  copy  from  which  Shelley's  Julian  and 
Maddalo  was  printed  was  written  on  very  narrow  paper,  and 
the  punctuation  marks  at  the  ends  of  the  lines  were  frequently 
omitted. 

Internals — These  errors  arise  from  the  default  of  the  scribe 
or  copyist,  and,  in  the  case  of  printed  books,  the  compositor.* 
They  are  very  numerous.    They  may  be  roughly  arranged 

*  For  the  convenience  of  the  general  reader  these  errors  have 
been  illustrated  as  far  as  possible  from  English  authors  and  especi- 
•llrinio.|lie  poems  of  Shelley  <ed.  Hutchinaon;. 


aoeording  to  the  'degree  in  which  the  vofitSon  of  the  copyist 
is  absent  or  present,  as  involuntary  or  mechanical,  semi* 
voluntary  and  voluntary;  or  again  as  they  affect  single  signs 
(letters,  figures  or  symlwls),  words,  lines  or  even  laz|^  units 
such  as  sentences  or  paragraphs. 

Simple  Errors  oj  Ike  Eye* — (a)  Confusions  of  letters.  These  are 
very  numerous,  and  different  in  different  scripts  or  styles 'of 
writing,  (see  Pala£OGKAPby).  Thus  the  Roman  letters  B  and 
F  are  Uable  to  be  confused  in  capital  script,  but  not  in  cursive 
(«>/)>  C,  Gf  in.  capitals,  c,e  in  the  cursive  writing  called  Caroline 
minuscule,  c /,  in  the  angular  cursive  of  the  13th  century  and 
Uter.  Texts  which  have  had  a  long  history  will  often  show  by 
the  lettetKXMiftiaions  which  they  eachibit  that  they  have  passed 
through  several  distinct  stages  of  copying.  It  is  to  be  observed 
that  two  different  styles  of  writing  are  often  found  in  the  sanm 
manuscript,  the  difference  being  utilized  for  the  purposes  ol 
diaUnction.  Thus  in  Greek  cursive  MSS.  notes  were  often 
written  in  uncials;  the  use  of  majuscules  or  capitals  for  headinsi 
and  for  the  initial  letters  of  lines  is  well  known,  (b)  Omissions 
of  letters,  (c)  Shiftings  of  letters,  sometimes  by  syllables* 
This  Is  very  common  in  half  intelligent  or  half  mechanical 
copying.  In  printing  we  get  the  disarrangement  of  type  which  is 
known  as  "  pie."  ((f)  Confusions  of  symbols  and  abbreviations. 

<a)  Examples  of  confusion  of  caintal  letters  from  Shelley's  poenS 
are:  Prometheus,  L  553,  "  Jf ark  that  outcry  of*  despair^'  for 
**  Hark  ";  Hellatt  473,  ^Hold  each  to  the  other  in  loud  mockery  " 
for  "  Told."  Of  cursive  letters:  UarenM,  130,  "  the  dm  ocean  " 
for  "the  dam  ocean";  Later  to  Maria  Cisbome  126*  aqg., 
"  above  |  One  chasm  of  Heaven  amtlea  like  the  4Sfe  of  Love  |  On 
the  unquiet  worid  "  for  "  eye."  lb)  Translations  from  Coelhe's 
Faust,  sc.  i.  46,  "To  live  more  hesLstiiy  than  any  beast,"  for 
"beaaffily";  ii.  165,  "eye"  for  "eviie"  Gn  »pitc  of  the  rhyme 
with  163).  (e)  Prometk.,  iv.  S75.  "  Neither  to  change,  nor  ffatter, 
nor  repent."  tor  "falter."  In  Latin  MS&  we  often  fiod  a  mere 
jumble  of  letters,  (d)  Confusion  of  words  through  abbreviations' 
IS  very  common  in  ancient  MSS.,  where  they  were  much  employed. 
At  a  famous  place  in  the  doxology  of  I  Timothy^  iii.  16,  the  MSS. 
vary  between  6c  (or  tf)  and  ^ute.  In  uncial  writing  OC  (At)  might 
easily  be  miswrittien  or  altered  to  dC  Hdtie)  or  vice  vena. 

Loss  of 'Letters  f  SyllaUes,  Words  or  LineSr  through  Similarity  of 
Writing:  Homoeographon. — ^When  similar  letters  or  groups  of 
letters  stand  next  to  each  other,  one  of  these  Is  liable  to  be 
omitted.   This  is  the  simplest  case  and  Is  called  haplography. 

Similarity  operates  differently  if  the  similar  groups  stand  in 
different  lines  of  the  exempUir.  Then  the  copyist's  eye  is  apt 
to  slip  from  the  first  of  two  similarly  written  groups  to  the 
second;  and  he  will  thus  omit  all  that  is  between.  The  term 
hotnoeoteleulon  {"  similarity  of  ending  ")  is  often  used  of  these 
omissions,  but  it  is  not  adequate,  as  similiarity  anywhere  may 
produce  the  same  result. 

Examples  of  homoeographon  and  hafhgjrafihy.  Shelley's  Cenci,  v. 
4,  136,  *"  whose  love  war  [as]  a  bond  to  all  our  loves  :  a  similar 
omission  in  Witch  of  AOas^  599.  In  Slansas  written  in  DejecHom 
near  Naples  the  two  lines  4,  5,  "  The  purple  noon's  transparent 
mifkk.  The  breath  of  the  moist  earth  is  ligktt"  were  Minted  in 
the  1st  edition,  "  The  purple  noon's  transparent  light,*^  owing  to 
the  homoeographon  "  might  "  "  light." 

Omissions  through  Simple  Negligence. — Groups  of  letters,' 
words,  syllables  and  lines  are  .often  omitted  without  any  con- 
tributory cause.  Short  words  or  such  as  are  not  necessary  to 
the  sense  are  e^edally  prone  thus  to  disappear. 

Examples  of  omission.  Shelley's  Prometheus,  iii.  i.  "P*  /*  No 
refuge!  No  appeal  I  Sink  with  me  Ithenl;"  Cenci,  1.  !,  26, 
"  Respited  [me]  from  Hell!  So  may  the  Devil  |  Respite  their 
souls  from  Heaven!";  Hellas,  657,  "Bask  in  the  (deep]  blue 
noon  divine  ";  Julian  and  Maddalo,  21 S,  where  "  Moans.  shriekSi 
and  curses,  and  blaspheming  prayers  "  is  absent  in  the  earlier 
editions  though  required  for  the  rhyme;  so  lines  299-301  of  the 
Letter  to  Marta  Gisoome. 

Repetitions:  Dittography.—hetten,  groups  of  lettefs>  words 
and  lines  may  be  written  twice  (or  evenoftener)  instead  of  once. 

Other  repetitions  of  words  already  wikten  and  antidpationg 
of  words  yet  to  be  written  are  also  found,  through  the  scribe's 
eye  wandering  into  the  preceding  or  the  foUowing  context* 
Wherever  the  word  or  gvoilp  of  woMs  repeated  is  not  the  one 
that  he  hat  Just  copied  towii  liable  to  occiif. 
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DiUttawfky  19  oonunoa  onough  in  snaiUMCxli>ta  but  k  uwally 
detected  in  reading  proofs.  In  the  unique  MS.  of  Cicero's  treatiae 
Dt  RetmUiea,  2,  33,  57,  secutus  appears  as  "  seeututus-  seculus.*' 
Othhr  lands  of  repetition  are  Slielley's  WiUk  of  Atlas,  6ri  seq., "  Like 
one  askep  in  a  green  hermitage.  {  With  gentle  $lup  about  its  eye* 
lids  playing  "  (sUep  for  smites  has  come  from  the  previous  line); 
Rewut  of  Jdam,  4749^  "  Where  **  for  "  When  "  appears  to  have 
come  from  '*  Where  **  m  4750  or  4751.  Often  the  wora  thus  extruded 
is  irrBCcyventble;  Gituvra,  135  sqq.,  "The  matin  winds  from  the 
expanded  flowers  i  Scatter  their  hoarded  incense  and  awaken  I  The 
jearth,  until  the  dewy  sleep  is  shaken  1  From  every  living  heart 
which  it  possesses  J  Through  seas  and  winds,  cities  and  wilder- 
nesses  " ;  the  second:  **  winds  **  is  a  repetition  at  the  first,  but  what 
•hould  stand  in  its  place.-~"  lands  '*^  or  "  strands  **  or  "  waves  " 
or  somethiqg  dse— no  one  can  say* 

C(mfmsions  of  Words. — Words  are  not  only  changed  tfaxoui^ 

oonfosbn  of  single  letters  or  abbreviations,  but  idso  tbroogh 

gieneral  resemblance  or  (a  semi-voluntary  change)  thvongh 

similarity  of  meaning. 

Shelley,  Prometkeus,  H  2.  53:  "  There  streams  a  plume-uplifting 
wind  "  for  "  steams."  In  SheiTev's  Unes,  When  the  lamp  is  shattered. 
vv.  5-6,  "  When  the  lute  is  broken,  \  Sweet  tones  are  remembered 
not  the  printed  edition  had  "notes"  for  "tones."  In  Mrs 
Gaskell's  Cranford,  ch.  xiv.  (near  the  end),  "The  lunch~a  hot 
savoury  mutton-chop,  and  a  little  of  the  cold  Mn  sliced  and  fried 
— was  now  brought  in"  is  the  readii^  of  most  if  not  all  the 
editions;  but  "  Unn  "  should  be  "  lion,"  the  reference  being  to  the 

Jiudding,  "  a  lion  with  currant  eyes,'*  described  earlier  in  the  chapter, 
n  Shelley's  "  Evening:  Ponte  al  Mare,  Pisa."  20.  "  By  darkest 
barriers  of  enormous  cloud"  for  "cinereous";  "Hymn  to  Mer- 
cury "  (trans.),  57,  "  And  through  the  tortoise's  hard  strong  skin  " 
for  "  stony."  Shelle/s  "  The  Boat  on  the  Seichk\"  X17,  "  woods  of 
stunted /&  "  for  "  ptne  "  which  the  rhyme  requires;  Prissu  Athanaset 
as/0,  "  And  sea  buds  burst  beneath  the  waves  serene  "  for  "  under." 

The  same  character  frequently  attaches  to  transpositions  of 

words  and  parts  of  words.    The  copyist  does  not  as  a  general 

nUe  consciously  intend  a  change,  but  he  (alls  into  one  through 

the  influence  of  dominant  associations.  He  substitutes  an  order 

of  words  which,  in  respect  of  syntax,  metre  or  rhythm  is  more 

familiar  to  him. 

Transpositions  of  words,  if  not  purely  accidental,  as  in  Chaucer, 
"  Parson's  Tale,"  p^  689  (ed.  Skeat).  "  God  yaf  (gave)  his  benison 
to  Laban  by  the  service  of  Jacob  and  to  Pharaovy  the  service  of 
Joseph,"  where  the  MSS.  transpose  Laban  and  Pharao,  are  gene- 
rally to  a  more  usoal  order,  as  in  Shelley's  Witch  of  Atlas,  65,  "  She 
first  was  changed  "  to  "  she  was  first  changed."  An  instance  of 
transposition  of  words-Mi  par/  is  in  Shclley''8  "  Invocation  to  Miaenr," 
1.  37,  "  And  mine  arm  shall  be  thy  pfllow,"  where  the  1st  ed.  bad 
« thine  arm  "  and  "  my  pOIow." 

Faulty  Divisions  of  Words. — ^These  will  generally  imply  an 
exemplar  in  which  the  words  were  without  any  division  or 
without  a  sufficient  one.  Under  this  bead  we  may  class  errors 
which  arise  from  the  omission  or  the  insertion  of  such  marks 
as  the  apostrophe  and  the  hyphen. 

Examples  of  wroni  division  of  words.  Chaacer's  Jlouse  of  Fame, 
iii->  I975>  "  Of  good  or  misgovemement "  which  should  m  "  mis 
(3.e.,  bad)  govememcnt  " ;  Shcdley's  Prometheus,  iiL  3,  22,  *'  Round 
many  peopled  continents  "  for  "  many-peopled,"  ib.  26,  "  the  light 
biden  moon"  for  "light-laden";  Revolt  of  Islam,  4805,  "Our 
bark  hung  there,  as  Me  lide  sumended  j  Betvfeen  two  heavens," 
fQr"maliAe." 

With  this  we  may  dass  fattUy  division  of  sentences.  Wrong 

panctuation  is  a  common  error  and  usually  easy  to  correct. 

As  an  example  of  mispunctuation  we  may  take  Shelley's  rruoK^ 
4/  IMe,  188  sqcL,  "  '  II  thou  can'st,  forbear  |  To  join  the  dance, 
which  I  had  well  forborne '  [  Said  the  ^rim  Feature  of  my  thought 
'  Aware  I  I  will  unfold,' "  &c..  for  "  said  Hat  grim  Feature  (of  my 
thought  aware) '  I  will  unfold.  " 

Grammatical  Assimitations. — ^Tbese  ate  often poirely  mechani- 
cal errors:  but  they  may  be  semi- voluntary  or  even  voluntary, 
the  copyist  desiring  to  set  the  syntax  right. 

,  Examples:  Shelley's  Rosalind  and  Helen,  63,  "A  sound  from 
thee,  Rosalind  dear  instead  of  there;  Mask  of  Anarchy,  280  seq., 
"  the  daily  strife  |  >^th  common  wants  and  common  cares  |  Which 
alwthe  bunaji  heart  with  tareS)"  for  "  miw." 

Insertions  {or  Omissions}  of  Seemingly  UnSmportanl  Words.—' 
These,  Inasmuch  as  they  must  often  impdrt  some  judgment  on 
the  sense  of  the  passage  copied,  will  be  frequently  semi-volttntaiy 
if  not  voluntary. 

Examples:  Shelley,  Promeihem,  m.  I,  s»  "  1^  wul  of  man  Kke 
M  unextinguished  fire/'  ^^.i^S^i^sm'^  ^\J^i»  /'  W^om 


from^  the  floek  of  oonqueron  I  Fame  aiagled  mi<  for  her  tbimdi^ 
bearing  minion,"  out  seems  to  be  due  to  the  compositor. 

False  Recollections.— Tht  passage  which  a  copyist  b  repro-^ 
ducing  may  suggest  to  him  something  else  and  he  will  wriu 
down  what  is  thus  in  his  mind  instead  of  what  is  before  his  eyes. 

There  is  a  noteworthy  instance  in  Hoiace.  Odes,  uL  18,  11  aeq. 
'*/estus  in  praHs  uacat  otioso  I  cum  boue  pagus  "  where  some  MS5. 
give  pardus,  a  reminiscence  ot  Isaiah  xL  6,  "  The  leopard  (parduA 
shall  lie  down  with  the  kki."  In  iv.  i  aoy  lor  "  /rots  €iirea*mui 
MSS.  have  "  trabe  Cypria,"  which  occuib  m  i.  i»  13. 

Incorporation  of  Marginalia.— Tht  copyist  may  erroneously 
suppo^  that  something  written  in  the  margin,  between  the 
lines  or  at  the  top  or  the  foot  of  the  page  which  he  is  oopying, 
is  intended  to  be  placed  in  the  text.  The  words  so  incorporated 
may  appear  side  by  aide  with  the  genuine  reading  or  they  may 
expel  it. 

In  Horace,  Odes,  ilL  27,  47,  "  amat!  |  cornua  monstri "  (of  the 
buU  wfakh  carried  off  Europa),  more  than  one  MS.  has  "  cornua 
tauri,"  an  explanation  of  monstri.  The  celebrated  passage  about 
the  three  heavenly  witnesses  inserted  in  the  Epistle  of  St  John 
(v.  2)  seems  to  have  been  originally  a  comment  explanatory  of  the 
text. 

Transpositions  of  Lines  and  Passages.—DaB  kind  of  trans- 
position is  really  arrested  loss.  An  accidental  omission  is  dis^ 
covered,  and  the  person  responsible,  or  another,  places  what  is 
omitted  in  the  margin  at  the  foot  of  the  page  or  in  some  other 
part  of  the  text,  usually  adding  a  mark  to  show  where  it  «ught 
to  have  been.  The  next  copyist  may  easily  overlook  this  sign 
and  thus  the  passage  may  be  permanently  displaced. 

In  Chaucer's  Canterbury  Tales,  most  MSS.  place  the  couplet, 
"  And  eek  of  many  another  maner  cryme  |  Which  nedeth  nat 
rehercen  at  this  tyme,"  which  should  stand  after  v.  8  of  the  "  Friar's 
Tale,"  in  the  Prologue  to  the  Tale  before  the  fourth  line  from  the 
end.  In  the  "  Monk's  Talc  "  a  block  of  88  lines  (3565-3652)  is 
transposed  In  most  MSS.  to  follow  3956. 

Interpclalion.—Th\B  is  the  deliberate  alteration  of  an  exemplar 
by  way  of  substitution,  addition  or  omission,  but  when  it  takes 
the  particular  form  of  omission  it  is  naturally  very  hard  to  detect. 
Interpolation  then  always  has  a  motive.  The  most  frequent 
motive  is  the  removal  of  some  difficulty  in  the  sense,  expression 
or  metre  of  the  text,  and  especially  obvious  gaps  or  corruptions 
which  the  interpolator  endeavours  to  fill  or  to  heal.  '  Fraudulent 
interpolation,  whether  the  fraud  be  pious  or  otherwise,  does 
occur,  but  is  comparatively  rare.  The  removal  or  the  mitiga* 
tion  of  objectionable  matter  is  also  occasionally  found.  Inter- 
polation is  then  a  voluntary  alteration,  but  in  ijiactice  it  is 
often  hard  to  distinguish  from  other  changes  in  which  its  motive 
is  absent. 

The  usual  dieoracter  of  scribes*  alterations  Is  wcO  Illustrated  by 
a  passage  in  Bacon's  Adeancesnent  of  Leamint,  II.  xix^  **For 
these  critics  have  often  presumed  that  that  which  they  uwleratttid 
not  is  false  set  down:  as  the  Priest  that  where  he  found  it  written 
of  St  Paul  Demissus  est  per  sportam  "  [Acts  ix.  2^  "  mended  hb 
book,  and  made  it  Demissus  est  per  portam,  because  sporta  was  an 
hard  word,  and  out  of  his  reading."^  Shelley  in  T^umpk  ef  Life. 
201  seq.,  wrot«, "  And  if  the  spark  with  whkh  Heaven  lit  my  spirit  f 
Had  been  with  proper  nutriment  supplied,"  but  the  printed  editions 
made  it  "  sentiment."  The  transcript  usied  for  the  printed  edition 
of  Marenghi  apparently  often  corrupted  what  was  rare  and  strange 
to  what  was  commonplace;  e.g.,  1.  119,  "dewglobes"  to  "dew- 
drops."  Interpolation  is  sometimes  due  to  an  inopportune  use  of 
kno«^edge,  as  when  a  quotation  or  a  narrative  is  made  to  agree 
with  what  the  interpolator  has  read  elsewhere.  The  text  of  the 
Septnagint,  a  translation  of  the  Old  Testament  made  from  MSS. 
older  than  those  accessible  to  Origen,  was  much  altered  by  him 
in  order  to  make  it  conform  more  closiely  to  the  Hebrew  tesct  with 
which  he  was  familiar,  and  in  the  Synoptic  Gospds  changes  are 
found,  the  aim  of  which  is  to  "  hamoniae  "  the  accounts  given 
by  the  different  evangelists.  Deliberate  alteration  is  occasionally 
due  to  disapproval  of  what  stands  in  the  text  or  even  to  less  credit- 
able reasons.  There  is  an  old  and  seemingly  trustworthy  tradition 
that  some  lines  in  Homer's  "  Catalogue  of  the  Shipe,'^  Iliad,  it. 
553-555  and  558.  were  introduced  there  to  gratify  the  vanity  or 
ambition  of  the  Athenians.  Insertions  of  this  or  of  a  similar 
character  may  be  of  almost  any  length,  from  a  few  words  to  a 
whole  chapter  or  a  complete  poem.  Literary  forgery  haa  never 
set  any  bounds  to  itself,  and  the  historv  of  every  Jlterauue  wA 
supply  examples  of  entire  works  being  foisted  upon  authors  and 
personages  of  repute.  A  notable  one  was  the  EptsHes  of  PhaUtris, 
a  late  Creek  foiieery,  demonstrated  to  be  suck  b)f  Beatley  in  a 
troatite  whkh  js'a  qiodal  of  what  such  4>  demowstiaMon  vbcmM  be*  . 
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SMfi^  CondiHtm  torndtuing  to  CatrupUBn.-^'Thte  chief  of  tbeso 
is  sUwigeMss  or  difficulty  is  the  matter  to  be  oopkcL  Proper 
names,  tMhokal  expieaBioiis,  quotations  from  foreign  languages, 
aad  trequf nt  chaage  of  subject,  ate  all  likely  to  cause  difficulty 
to  a  scribe  and  eirar  io  his  voiic 

7 .  Careful  sod  codllnuaus  segard  to  the  various  kinds  of  eirors 
aad-dBfauita  that  aie  found  in  txauacription  will  enable  us  to 
|«dge  vhether  *  leading  which  it  is  suggested  stood  in  the 
Rfcbetypt  of  our  text  is  likely  to  have  been  coirupted  to  the 
feadiitft  or  lesdincBp  which  stand  in  the  extant  manuscripts 
>Qr  editions.    If  it  -is»  we  say  of  this  leading  that  it  is  kna^ 

Some  inocautionB  must  be  observed.  First  we  must  rule 
out  any  pioposal' which  aasunies  confusions  of  letters  and 
abbrewlatmm  which  aw  not  attested  for  the  particular  tradi- 
tiOB*  Secondly,  Biace  different  scribes  are  prone  to  different 
i|Biiada<xf  eiror,  we  flnost  ever  bear  in  mind  the  particular  failings 
of  the  seribeB  responsible  for  the  tnnsmission  of  our  text  as 
Ihesa  failings  are  revealed  in  the  apparoius  cntieus. 
^  Maaims  of  criticism  to  which  we  may  here  refer  arc  that 
"  haxdrr  leadkigs  art  batter  than  easier  "  and  that  **  the  shorter 
iMdiag  ia  gencndly  the  truer."  The  first  maxim  is  indisput- 
abk),  pcoivfdcd  ye  updewtsad  by  "  harder  "  kafder  to  ike  uribe, 
WBA\i^*tMal^**vttkHo1kescnb$.  The  characteristic  of  scribes' 
ameadatiant  or  intarpolationa  k  that  they  are  superficial. 
*nieir  mavk  is  that  at  the  time  of  their  making  they  "  combine 
Iha  appearaace  of  impravemcnt  with  the  absence  of  its  rcaHty  " 
iWetCaoU.  iid  Hort»  Htm  TtstamerU,  i.  p.  37).  The  second 
maxim  xefors  to  the  wett^taowix  fact  that  accreti<ms  from 
margkialia,  &c.,  lengthen  and  at  the  same  time  weaken  a  text. 

The  virtues  of  a  scribe  are  kounty  and  «irc  (or  in  a  single 
word  Jiddfty)  and  inteUi^Hco.  But  it  is  rare  to  find  these 
eomfa&aed  in  a  vary  high  degree,  and  out  of  them  we  can  least 
asaily  dispbnse  with  fidelity.  Paradoxical  as  it  may  seem,  the 
Taachaftical  eonuptions  of  a  stupid  but  faithful  oop3rist  may 
taU.  tM  more  than  tho  intdUgent  copyings  of  a  less  faithful  one. 

A  nice  question  is  bow  far  any  alteration  of  the  text  of  the 
aaemplar  is  compatible  with  fidelity.  Is  a  scribe,  who  recognizes 
andcff  4  eoinlption  the  word  certainly  intended,  to  perpetuate 
the  enor  of  the  tfeemplar?  Considering  the  liaUlity  of  corrup- 
tion to  bteed  corcuption  we  can  hardly  blame  him  if  he  does  not, 
and  we  may  say  ti«t  it  is  no  derogation  to  hh  fides  if  he  makes 
self-evident  oorrections.    But  with  these  he  must  stop. 

At  certain  epocha  in  the  tiansmisston  of  litemtuie  systematic 
affoita  have  been  apada  to  improve  the  transmitted  texts,  and 
these  efforts  have  natnially  been  accompanied  by  a  good  deal 
iA  emendation  both  successful  and  unsnccessfuL  Such  an 
epoch  waa  the  revival  of  Latin  and  Greek  learning  in  the  i^th 
cantaxy,  and  a  modem  scholar  would  for  that  reason  natursdly 
pfefer  to  hsve  a  manuacript  to  work  on,  which  waa  written 
inunedialely  befoie  this  epoch  to  one  which  waa  written  inune- 
diatdy  after  it^ 

The'  fideli^  of  a  scribe  has  to  be  judged  chiefly  by  interml 
tesfcSi  and  these  are  beat  applied  to  his  work  in  passsges  where 
UMwe  is  no  reasonable  doubt  of  the  conectneas  of  the  trans- 
mitted text.  But  there  are  two  tests  of  a  mote  objective 
duuracter  that  may  be  used— orthegiaphy,  and  indication  of 
lacanse  er  other  faulu  in  hia  exemplar.  A  scribe  who  preservea 
in  hia  speUhig  the  traces  of  a  t^gone  age  is  probably  trust- 
worthy. U  faithful  in  small  things,  he  is  likely  to  be  faithful 
in  great.  A  scribe  again  who  scrupulously  records  the  presence 
of  a  lacuna  or  illegibility  in  what  he  is  copying,  Inspires  us  with 
confidence  in  the  rest  of  his  work. 

^  As  regards  the  use  of  testimonMf  it  may  be  observed  to  begin 
^th  that  their  value  must  depend  on  the  trustworthiness  of 
the  texts  of  the  writers  from  whom  they  are  taken,  and  further 
upon  that  o(  the  text  used  by  the  translator,  the  excezptor  or 
the  quotcr,  about  which  we  can  know  nothing  for  certain, 
IboQgh  we  may  sometimes  make  probable  inferences.  In  the 
ease  of  quotations  we  must  allow  for  failures  of  memory. 

.Many  times  in  the  course  of  bis  investigations  the  critic  wiU 
W>  foonfnoted  fviUi  prablema  wlwcb  cannot  be  lesoLvnt  by 


coasfderstfons  of  transcriptional  or  documental  probability.  To- 
take  an  Insunce  already  mferred  to,  it  is  not  clear  at  first 
sight  whether  in  the  couplet  from  Propenius  Scyfhiae  is  more 
likely  to  be  a  Bu*srecollection  of  Some  text  of  the  At  century  a.o., 
or  Scytkieis  some  scribe^s  assimilation  which  made  its  way  into 
theuansmitted  text  in  the  oourw  of  the  next  thousand  years. 

This  leads  us  to  consider  Intrinsic  ProhahUily.  By  this  Is 
meaat  the  likelihood  that  the  writer  of  our  text  would  at  the 
thne  of  writing  have  written,  or  not  have  written,  a  particular 
thing.  Two  questions  which  may  be  separated,  though  they 
are  not  entirely  distinct,  are  here  involved.  What  was  the 
meaning  of  the  writer?  And  how  did  he  express  it?  The 
sense  nay  be  dear  though  the  words  may  no  longer  be  deter- 
minable. 

A  reading  may  be  impugned  on  a  nomber  of  grounds:  that  it 
gives  no  sense  or  an  inappropriate  sense,  that  it  involves  a 
usage  or  an  Idiom  not  current  at  the  assumed  titaie  of  writing, 
or  foreign  to  the  reputed  author,  or  to  the  style  in  which  he 
then  "was  writing,  that  it  involves  some  metrical  or  rhythmical 
anomaly»  or  that  the  oonne^on  of  thought  wUch  it  produces 
is  inedherent  or  disoideriy.  These  charges  cannot  be  pla>'ed 
off  agafest  each  other.  It  is  no  answer  to  the  objection  that  a 
reading  in  some  Roman  poet  makes  nonsense  to  say  that  its 
Latinity  Is  perfect  or  its  metre  excellent.  But  they  may 
reinforce  ttuA  other,  and  to  sudi  corroboration  great  weight 
must  be  assigned. 

To  set  the  meaning  of  a  passage  in  a  foreign  language  before 
us  we  must  frequently  have  recourse  to  IroftsUUion.  But  this 
method  of  Rpresehtation  is  a  very  imperfect  one;  we  may' 
easily  impose  on  eunelves  and  others  by  strained  and  ambiguous 
renderings.  A  more  subtle  danger  to  whk:b  we  are  especially 
liable  in  the  case  of  a  dead  language  Is  that  of  our  acquicsdng 
in  a  sense  which  satisfies  us  but  which  would  not  have  satisfied 
the  andent  writer.  Above  aU  we  must  avoid  applying  our  own 
standards  of  taste,  style  and  morality  to  the  judgment  of  the 
text  before  us.  The  teatual  critic  has  no  concern  with  what 
the  writer  ougkt  lo  have  thought  or  said;  fab  business  is  solely 
with  what  he  did  say  or  think  or  might  have  said  or  thought. 
Amongst  the  legitimate  reosmis  for  suspecting  the  correctness 
of  a  text  are  patent  contradictions  in  a  passage  or  its  immediate 
neighbourhood,  proved  and  inexplicable  deviations  from  the' 
standards  for  forms,  constructions  and  usages  (mere  rarity  or 
singularity  ia  not  enough),  wedc  and  purposeless  repetitions  off 
a  wwd  (if  there  is  no  reason  for  attributing  these  to  the  writer), 
violatfons  of  the  laws  of  metre  and  rhjrthm  as  observed  by  the 
amthor,  otmoea  breaks  in  the  thought  (incoherence)  or  dis- 
orderiy  sequence  In  the  same  (doqbie  or  multiple  incoherence). 

Where  the  critic  las  ascertained  the  earliest  form  of  a  reading 
in  hia  text,  he  will  ^iply  to  it  the  tests  of  intrinac  probability. 
No  part  of  a  text  can  be  considered  exempt  from  this  scrutiny, 
though  for  a  very  large  part  of  it  it  may  be  dispensed  with.  It 
should,  however,  be  here  observed,  that  whoever  takes  a 
reading  without  investigation,  on  the  authority  either  of  a 
manuscript  or  of  a  great  scholar,  or  of  a  number  of  schohus, 
ceases  for  the  time  being  to  be  &  textual  critic 

After  every  such  critical  examination  four  condusions  are 
poasible-*acoeptance,  doubt,  rejection  and  alteration.  In 
other  wneds»  a  critic  may  deliberately  pronounce  that  what 
stands  in  the  liext  represents  what  the  author  wrote  or  might 
well  have  written,  that  It  is  doubtful  whether  it  does,  that  it 
certainly  does  notv  ot,  in  the  last  event>  that  it  may  be  re- 
placed with  certainty  by  something  that  does.  •  In  the  three 
fint  cases  his  jud^nent  will  be  governed  by  considerations 
of  intrinsic  probability  alone:  but  in  the  kst  it  must  regard 
transcriptkmal  probability  as  well.  No  alteration  of  a  text,  or 
emendoHon,  is  entitled  to  approval,  unless  in  addition  to  pro* 
viding  the  sense  and  diction  required,  it  also  presents  a  reading 
winch  the  evidence  furnished  by  the  tradition  shows  might 
not  improbably  have  been  corrupted  to  what  stands  in  the  tent* 
These  tests,  and  these  alone,  are  emendations  bound  to  satisfy; 
but  others  are  often  tacitly  imposed  upon  them.  .Of  this  the 
tttavosKioB  oijUnsa  ig  the.noit  notable  esamc^   libit  kkA, 
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of  changB  is  tiwibleMine  to  estimate  and  inconv^nkne  to  adopt, 
as  it  involves  placing  passages  where  ;«ve  ace  not  accustomed 
to  look  for  tbem;  but  to  tbe  <)uestioh,  did  the  author  write 
the  passage  bese  or  there?  the  matter  of  tfur  trouble  or  tncon- 
v^nience  is  wholly  irrelevant.  There  is,  however,  one  class 
of  cases  in  which  no  conclusion  may  be  drawn,  documenial 
and  intrinsic  probability  both  failing  us.  This  is  where  two 
alternative  readings,  neither  of  which  can  have  come  from  the 
other,  have  equal  external  support  and  equal  intrinsic  merit. 
Isolated  discrepancies  of  this  kind  may  be  due  to  some  acddent 
to  our  text  at  a  period  now  beyond  our  power  to  trace. 
Numerous  and  striking  discrepancies  may  be  due  to  the  fact 
that  there  was  more  than  one  edition  or  recension  of  it  in  early 
times,  or  to  the  author  leaving  his  work  in  such  a  condition 
that  such  discrepancies  must  inevitably  gain  currancy.  In  the 
case  of  dramas,  different  acting  editi<ms  will  give  rise  to  them. 

Up  to  this  point  all  schools  of  textual  criticisin  are  theo- 
retically at  least  in  accord.  But  here  begins  a  divjcifence  which 
has  done  more  than  anything  else  to  discredit  the  study  with  the 
outside  world.  It  emerges  because  in  all  judgments  on  textual 
matters  it  is  presupposed  that  they  will  be  acted  on,  that  a 
reading  accepted  will  remain  in  the  text,  a  rejected  one  obelised, 
enclosed  between  brackets  or  removed,  and,  in  this  last  case, 
something  else  substituted  in  its  place. 

The  "  conservative  "  critic'^  chief  ooBcem  is  for  the  safety 
of  the  traditional  and  by  preference  the  transmitted  text. 
He  urges  very  rightly  that  if  alteration  is  earned  beyond  a 
certain  point  it  cuts  away  its  own  foundation,  and  so  all  cer- 
tainty  is  destroyed.  His  objective  Is  the  minimum  oC  dialige. 
And  ss  the  need  of  making  a  text  compels  some  sort  of  de- 
cision in  every  esse,  the  "  doubtful "  readings  of  the  tradition, 
some  of  which  on  the  evidence  woold  be  doubtfully  accepted 
and  othen  doubtftilly  rejected,  will  all  appose  with  the  ao- 
cepteds  in  the  text.  As  to  alterations  (emendations)  that  are 
less  than  certain,  his  attitude  is  clearly  if  somewhat  crudely 
exprened  in  the  dictum  that  it  is  better  to  leave  in  the  text 
*'  what  if  not  the  original  reading  is  at  least  the  remains  of  it.'* 
The  corresponding  thesis  of  the  opposite  school  would  be  that 
it  is  better  to  present  to  the  reader  something  which  the  author 
might  have  written,  than  something  which  he  could  not:  or, 
in  other  words,  that  "  stopgaps  "  should  be  preferred  to  d6bris. 

An  editor  of  a  corrupt  and  disputed  text  may  reasonably 
adopt  either  of  two  methods  of  procedure.  He  may  present 
the  text  in  the  purest  form  which  the  external  evidence  warrsnts, 
and  place  all  plausible  suggestions  for  its  improvement  in  notes 
or  appendices.  The  text  will  be  faithful  but  unreadable,  and 
his  work  will  be  that  of  an  honest  man  but  of  a  textual  anli^ 
quarian,  not  a  textual  critic,  since  he  declines  the  duty  of  '*  the 
restoration  of  the  text,  as  f ar  ss  possible,  to  its  orii[iiiai  forfi." 
On  the  other  method  the  editor  will  provide  all  necessary 
information  about  the  evidence  for  the  teact  in  the  notes  of  hb 
critical  appiiratus;  bat  in  the  tAt  itself  he  will  give  whatever 
in  each  case  is  supported  by.  the  balaaoe  of  the  probabilities. 
Each  and  every  case  he  Trill  decide  on  its  own  merits  and  without 
reference  to  decisions  upon  the  other  cases  not  now  before 
him.  Spe^  considemtion  will  bepaid  to  "  doubtful "  readings, 
wliich  win  be  disHnguishsd  in  Ids  wokk  as  *' doubtfully  ac- 
cspted"  or  ''doubtfully  rejected."  Legitimate  doubt  arises 
when  the  svldenoe  ^  et  eotUiw  of  docbneotal  and  intrinsic 
probability  is  equal,  or  Marly  equal,  or  when  documental 
probability  ponits  strongly  to  one  side  and  hittinsic  probability 
to  another.  lUccitimate  doiabt  is,  the-  ttnceitaimy  of  the 
doubter  u  to  whether  he  has  examined  the  whole  of  the  evidence. 
Such  doubt  Is  mach  more  frM|uenUy  felt  than  acknowledged, 
alkd  its  effect  upon  critical  work  is  highly  injuriovs.  On  the  one 
hand,  it  is  apt  to  take  refuge  in  an  uncritical  Acoeptanoe  of  the 
ttadhioaal  readings.  iM/ on  the  other  hand,  to pieduc^  acrop 
of  hesilaiit  and  mutually  destructive  conjectures  which  a  reader 
natiMatly  fMents  aa  a  needless  waste  of  his  thM. 

The  so^afled  **  conservative  text  "  Is  neither  an  antlqiniiian's 
text  nor  a  critICa  text,  but  a  compromise  between  the  two. 
When  it  is  ooMdeMlouBly  obtahMd,  it  i»  aiilved  al  bf  hMtt- 


capping,  mor»or  less  heavily,  intrinsic  profanbfllty  at  compared 
with  docunwntal  probability,  or  by  raising  the  «M*«iM<iM»»  of 
probability  which  shall  qualify  a  reading  for  ■^'■"^Tffm  into  the 
text  until  it  is  in  agreement  with  the  notions  of  the  editor. 
Both  of  these  procedures  are  arbitrary  in  their  princ^le,  and 
liable  to  be  erratic  in  their  application.  The  test  wiU  suffer 
whichever  coune  is  adopted,  and  it  will  suffer  tSw  tnore  the  more 
conservative  is  the  editor,  aa  may  easily  be  shoum.  Thai,  to 
take  the  Utter  one,  if  we  suppose  that  of  two  editors  of  equal 
competence  A  requires  a  probalHlity  of  four*fiftha  to  admit  a 
reading  into  his  text  and  B  a  probability  of  three^fiftha  only, 
then  in  all  the  cases  in  which  the  probabfllty  Uea  betowin 
these  two  ftsctums  B  will  be  right  seven  times  to  A's  thiee, 
while  outside  these  limits  there  will  be  no  difference  betiveen  them. 

Many  persons  appear  to  suppose  that  dedtions  upon  doohcf  ul 
points  can  be  avoided  by  the  expedient  af  leaving  the  tradi- 
tional reading  in  possession  of  the  text.  The  rule  is  a  simpla 
one  and  easy  to  apply.  But  Owing  to  the  constitution  ef  the 
human  mind  it  has  oonsequences  which  possibly  they  have  not 
contemplated.  The  great  works  of  cIsMical  literature  are  not 
studied  as  patholDgiosl  spfrimms,  and  they  iriD  he*  studied 
the  leas  the  more  they  contain  to  repel  and  disquiet  the  reader* 
If  a  corruption  is  left  in  a  text  when  aosBethng  n^i^  be  iob- 
stituted  which  would  at  least,  aa  a  "stopgap,*'  give  the  aoit 
of  sense  required,  then  one  of  two  things  mast  ha|ipeii» 
Either  the  sense  of  the  passage  is  blotted  out  for  the  reader  and 
the  conservation  of  .the  corruption  is  tantamount  to  the  ex- 
punging of  the  rest  of  the  sentence,  or  else  he  trill  obtain  the 
required  sense  by  wresting  the  meaning  of  the  other  -001181110601* 
of  .the  context  until  they  furnish  it.  So  far  so  gOodt  the  »* 
quisite  sense  has  been  obtained,  but  the  price  has  now  to  be 
paid.  And  the  price  is  that  the  reader's  perception  of  the 
signification  of  .the  woid'or  words  so  wrested  is  dimmed  and 
impaired,  and  his  power  of  discriminating  and  understanding 
them  when  he  meets  them  again  is  shot  with  doubt  and  aiteff. 
In  dealing  with  writings  in  dead  hmguages  this  b  pattfcalar)^ 
mitehievous. 

There  are  two  reasons  in  particular  why  the  pan  irhkh 
emendation  plays  in  the  shaping  of  Greek  and  LMin  testa  fi 
apt  to  be  overiooked.  Most  people  take  their  notions  of  a 
dassical  book  not  from  its  traditional  form  but  fiem  a  "  re- 
ceived "  or  vtUtaU  text.  This  in  the  case  of  most  writings  U 
fairiy  readable,  because  it  has  been  purged  by  the  oootinuooa 
emendation  of  sdxxlasB  during  aeveral  centuries.  But  the 
received  conjectures  which  make  this  text  accepubte  have  no 
more  authority  in  themselves  than  equally  good  cott|ectures 
which  have  not  yet  won  theh  way  faito  the  text,  and  it  Is  dearly 
iUogfeal  to  treat  a  text  largely  built  upon  conjectures  as  if  it 
were  now  beyond  the  reach  of  conjecfure.  Again,  it  has  often 
happened  that  reodingi  which  have  been  <fiscoVaed  by  con* 
jecture,  and  as  such  received  into  a  t«xt,  have  afterwaids  been 
found  to  have  the  support  of  MSS.  Thus  in  one  ^)eech  of 
Cicero,  pro  Caeiio,  some  thirty  conjectures  of  critics  were  found 
to  be  attested  by  a  single  recently  discovered  MS.  Such  read>* 
ings  it  is  How  commonly>  the  practice  to  transfer  to  the  otdll 
of  the  MS.  and  to  suppress  the  fact  that  they  were  origtaaOtf 
discovered  by  emendation.  These  eonfirmatiiims,  as  they  are  catteof 
should  be  oacefuUy  recorded  in  all  critical-texts,  inasmuch  aa  thef 
constitute  the  most  striking  justification  of  the  critical  methods 

dome  Aesmple*  from  Shelley's  poems  are  Ptometheut.  iL  3,  901 
''Ste'H  Mm  shapes  within  the  mist"  (Zapitai  for  **/  «e  Iftte 
sb^>^.")«  f^*.iv-.  ^  242f.  'I  Purple  and  asue,  white  «md  greea» 


body  and  soul  as  with  a  mortal  blight  "  (A/fskfcwf,  condeamed  hgr 
Ronetti.  is  caocelled  ia  the  Bodleian  MS.). 

It  is  a  weakness  of  conservative  critics  to  extol  httefftreutfoK 
'  (or  etegesis)  at  the  etpense  of  emendstion.  Soeae  have  eveif 
ventured  to  say  that  the  soccessful  defence  of  a  passage  hi  • 
text  is  a  greater  service  than  Its  suooeasful  correction.  This  It 
not  true.  The  servke  to  the  text  is  the  some,  what 
pteviNHly  darit  befaii  fu»#  made  dMT.    BM  lh» 
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tht  Wsbfcrpniae  is  being  ill  mdtt  nsunoesdM  w^ort 

difikult  achievenMnt.  Tlie  faiUt  of  the  opposite  school,  on  tlie 
other  hsnd,  is  to  disparage  interpreutioa  and  to  repod  oorrec- 
Ifaii  as  the  proper  fidd  of  a  sdiolaar  and  geatleman.  This  bias 
is  leAwled  in  the  maxim  that  "contction  should  precede 
ittterprelvtioar"  which  is  no  more  than  a  half-truth.  For 
eaendatioB  must  inevitably,  fail  unless  it  express  the  meaning 
wfaidk  the  proper  interpretation  of  the  paasa^e  haa  shown  to  be 
Kipfiftdt  Fnither,  a  oorrectoc  may  propose  the  right  word 
with'tha  wRmg  meaning.  Yet  the  custom  is  to  ^ve  the  credit 
6f  the  emendation  to  him,  and  not  to  a  successor  who  has  seen 
what  the  right  seme  was  and  that  this  was  the  only  word  to 
express  it,  whereas  the  first  scholar  blundered  once  if  not  twice, 
first  sffg^'»g  the  wrong  sense  to  the  passage  and  then  sdectlng 
what  (in  most  cases)  would  be  the  wrong  word  to  expcess  it. 
The  proper  course  would  be  not  to  mention  the  £rst  oonjecturer 
or  to  mentioft  hiai  ooly  for  hie  error. 

One  ef  the  most  vexed  <|uestions  of  textual  criticism,  and  one 
which  diridea  scbolan  more  pvrhaps  than  any  other,  is  the 
question  to  what  extent  admitted  imperfectionB  and  incon- 
ristencka  may  property  be  left  in  a  text  as  due  to  the  default 
^  an  Authdr  rather  than  of  a  scribe  or  compositor.  No  uoi* 
.venal  ruk  is  here  attainable.  Each  case  must  be  oonsidcred  on 
ha  merits;  and  the  critic's<  procedure  must  of  necessity  be 
"  edeetic  "—fn  epithet  often  used  with  a  tmge  of  reproach, 
the  gnmad  for  which  it  is  not  easy  to  discover.  Two  general 
coosiciaratieitf  may  be  indicated.  If  the  auto0raph  of  a  work 
fa  not  aceeesfUe,  there  is  no  -means  of  distinguishing  betweem 
the  Invelimtary  erroia  of  a  scribe  and  the  involuntary  errors 
^  slipe  of  pen  "-^  an  author.  For  the  latter  are  in  fact  only 
loribcAi  ml^takea,  the  author  being  his  own  amanuensis.  To  taJce 
the  MtlftpV  gives  under  Confusions  of  Words  above,  toin  for 
Hon  in  Oumfotd  la  piotMtbly  a  printer's  error,  but  it  is  con- 
CHvnble  that  it  te  due  to  a  deflexion  of  the  authoress's  mind  or 
pen  through  the  aodtfental  proximity  of  the  "  mutton  chop." 

Ftaiitg  ovct  this  dhss  wie  come  to  ona  about  i  which  there  may 
fiecpMdtly  beierioas  doubu  What  is  dearly  erroneous  or 
fadty  may  as  dearly  be  intended,  and  therefore  nef  to  be  re- 
moved by  the  critic  In  Chaucer's  *'  Miller's  Tale  "  (3451*  3457) 
§slromi6  is  used  for  cHroiumUf  and  Noi  and  Noel  (Christmas) 
cMkfused,  *'  Now^lis  flood  "  (345i»  34S7)>  because  the  speaker 
b  an  ittitArate  caipentcr.  In  the  Prologue  to  the  "  Parson's 
Tak  "  (10)  these  is,  on  the  other  hand,  a  mistake  of  Cbaucer'k 
«wn,  which  so  judidem  critic  would  think  of  reoNiving,  the 
ooiHtdlalian  Libra  bong  said  to  ht  "  ikc  moon's  exaltation  " 
»hen  it  shMld  be  5aiHni't.  But  thk  error  in  an  astrological 
^ail  wonM  not  wamnt  lia  in  assigning  to  the  poet  the  bkmder 
about  Jacob  and  Laban  in  the  same  tale  (see  above).  Much 
depends  on  the  precision' with  wfakh  an  error  can  be  conected 
wheiever  there  aie  more  plausible  ways  than  one  of  doing  this. 
the  fauHy  seeding  must  be  allowed  to  remain.  Collateral  as 
well  as  direct  evidence  must  be  obtained.  If  there  are  a  number 
of  i«^f»i^^*  wfaae  there  is  faultinees  which  b  hard  to  remove. 
H  is  probable  that  the  evil  lies  too  deep  for  emendation.  The 
authorls  oihk  caiekssness  may  be  to  blame,  or,  as  in  the  case  of 
Viigil  and  Lacan,  he  may  not  have  been  allowed  to  put  the 
imishing  umchea  to  his  work. 

Certain  lapses  from  grammatical  correctness  and  metrical  resu- 
ferity  that  we  find  in  the  poems  of  Shdlcy  are  undoubtedly  due 
to  tne  author,  thoudb  the  number  of  theK  has  been  raduccd  (as 
Mr  Buxton  Foemaa  nas  pointed  out)  with  our  improved  knowledge 
of  the  sources  of  the  text.  Amongst  such  lapses  wp  may  instance 
Fritu0  A  thanase  (287),  *'  The  shadow  of  thy  moving  winRs  tmbue  |  Its 
iesbrts  and  its  mountains  ";  "  To  a  Skylark  "  (80).  "  Thou  lovest— 
but  ne'er  kium  love's  sad  satiety. "  The  sokcisra  in  the  Prafare 
10  the  AdontiSt  "  My  kiK>wn  repuenance  to  the  narrow  pnncipks 
of  taste  on  which  several  of  hb  eanier  compositions  were  modelled 
pro9e  at  least  that  1  am  an  impartial  judjpc,"  would  probablv  have 
been  corrected  by  the  poet  if  hb  attention  had  been  called  to  it ; 
but  the  two  first  ones,  with  others,  cannot  be  thus  regarded  We 
may  detect  occasional  laxity  siso  in  hb  handling  01  hb  verse. 
Lines  aie  left  unrhymed  e.g.,  JtUtan  and  Maddalo  (an),  Rosalind 
omd  HeUn  (36^)-     O""  the  same  word  is  used  in  place  of  another 

Cyming  word:  RnoU  of  Islam  (3573  and  3576.  38*0  and  1831). 
I  thel>MMM  ^  ika  World  (3«a-a$;  Shelley  himself  caaeelled  a 
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metrical  raadiog  lor  ooe  that  mahes  the  vuns  a  lyllable  too  Chort. 
It  b  in  thb  department  <h  criticism  that  the  personal  equation 
has  the  freest  play,  and  hence  the  natural  aohcrents  of  either 
school  of  critics  shoukl  be  specially  on  their  guard  against  thdr 
school's  peculiar  bias. 

The  part  which  conjectural  emendation  shoidd  play  must 
obviouily  be  very  different  in  different  texts.  In  the  New 
Testament,  for  example,  thb  part  b  very  small  indeed,  though 
it  cannot  be  altogether  excluded.  Cokssians  ii.  xS  b  corrupt 
as  it  I4>peart;  but  the  adoption  of  a  correction  recommended 
by  Bbhop  Lightfoot  and  Dr  C.  Taylor  will  restore  it  to  sense. 

It  haa  been  maintained  that  emendatton  (being  guessing) 
b  no  part  of  textnsl  critidam  at  all,  though  judgment  upon 
emendation  is.  The  position  approaches  to  paradox  and  b 
not  llkdy  to  be  geneiully  accepted.  But  it  docs  contsin  an 
element  of  truth  and  indicates  a  well-founded  reproach  against 
the  majority  of  those  who  practise  conjecture.  Nothing  haa 
discredited  emendation  as  a  means  of  improving  texts  more 
than  the  want  of  method,  common  care  and  research,  which 
those  addicted  to  it  show.  Some  of  the  most  distinguished 
scholars  have  offended  worst.  The  Uillon  of  Bentley,  England's 
greatest  critic,  b  a  by-wonL  To  examine  all  the  causes  which 
may  vitute  emendations  would  mean  writing  a  treatise  upon 
human  fraihy.  But  the  reason  why  the  vast  majority  of  them 
fail  b  that  the  vast  majority  Of  them  should  never  have  been 
made  at  all.  Their  proposers  do  not  take  even  elementary 
precautions  to  be  right.  An  inquirer  who  examines  the  stars 
with  a  shilling  tdescope  Is  not  likely  to  make  observations  of 
value,  and  even  a  trained  astronomer  has  to  allow  foe  hb 
**  personal  equation  " — a  point  to  which  even  a  finidied  critic 
rarely  attends.  Successful  emendation  requires  a  rate  tmion 
of  qtialifications— insight,  prudence,  patience  and  famfliarity 
with  the  author  emended  and  the  conditions  of  hb  text.  If  any 
of  these  b  absent,  the  work  b  apt  to  be  wasted. 

Authority,  as  already  hinted,  has  properiy  no  place- in  textual 
criticbm.  For  his  facts  a  textual  critic  may,  and  often  must, 
be  beholden  to  others:  but  never  for  his  opinions.  It  adds 
nothing  to  the  evidence  for  a  reading  that  It  has  been  approved 
by  e  Lachmann  or  a  Madvig  or  rejected  by  a  Stoeber  or  a 
Carutti;  and  an  appeal  to  names  on  any  such  question  confuses 
bsues  aivd  deters  inquiry.  But  inasmuch  as  there  are  many 
persons,  including  most  makeis  of  school  editions,  who  prudently 
and  modestly  desire  a  better  road  to  truth  than  their  own 
inveakigatioAS  can  dbcover  and  think  thus  to  find  it.  It  win  not 
be  amiss  to  observe  on  the  one  hand  that  the  concurrence  of  a 
succession  of  editon  in  a  reading  b  no  proof  and  often  no 
presumption  either  that  their  agreement  b  independent  or  that 
their  reading  b  rig^t;  and  on  the  other  that,  though  inde^ 
pendence  may  generally  be  granted  to  coinciding  emendations 
of  diffeient  schobrs,  yet  from  the  general  constitution  of  the 
human  mind  it  b  likely  that  not  a  few  of  these  will  be  coin- 
adences  in  error  rather  than  in  truth. 

One  of  the  marks  of  a  great  textual  critic  b  his  attention 
to  details.  He  will  not  consider  his  work  upon  the  text  com- 
plete until  he  has  made  it.  as  far  as  he  can,  such  as  the  author 
would  approve  in  every  particular  Accordmgly  he  will  restore 
the  spelling  of  the  author  if  that  can  be  ascertained  he  will 
not  accept  the  corruptions  which  have  been  introduced  mto  it 
by  copyists  or  printers,  even  though  these  may  not  affect  its 
sense,  nor  will  he  modermze  it  so  as  to  bring  it  into  harmony 
with  that  of  a  later  and  to  htm  a  more  familiar  age  Thus,  to 
take  an  example,  he  will  not  print  a  critical  text  of  Plautus 
with  two  letters  (Y  and  Z)  which  were  no  part  of  the  Latin 
alphabet  in  the  age  of  that  comedian,  stiU  less  will  he  introduce 
into  Latin  texU  distinctions,  such  as  i,j  and  w,  v,  which  were  not 
used  till  long  after  the  middle  ages. 

As  time  goes  on,  textusi  criticism  will  have  less  and  less  to 
do.  In  the  old  texts  its  work  will  hsve  been  performed  so  fat 
as  it  b  periormable.  What  is  left  will  be  an  obstinate  remainder 
of  difhculties,  for  which  there  b  no  solution  or  only  too  many. 
In  the  newer  texts,  on  the  other  hand,  as  experience  has  ahneady 
ahown,  it  will  have  from  the  outaet  but  a  very  contracted  field. 
I  (J.  P.  P.) 
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TBZPOR,  or  Tbipitk,  a  town  of  British  India,  the  adminis- 
trative headquaiters  of  Darrang  district,  Eastern  Bengal  and 
Assam,  on  the  right  bank  of  the  Brahmaputra.  Pop.  (igox) 
5047.  It  is  the  centre  of  a  flourishing  tea  industry,  and  contains 
many  houses  of  English  residents.  Communications  are  main- 
tained by  river  steamer,  while  a  light  railway  runs  northward 
through  the  tea^growing  tract. 

THA'XUBl  [Abu  Man^Qr  'Abd  ul-Malik  ibn  Mahommed  ibn 
Isma'U  uth-Tha'&liblJ  (961-1038),  Arabian.philologist,  was  bom 
ih  NIsh2pQr,  and  is  said  to  have  been  at  one  time  a  furrier. 
Although  he  wrote  prose  and  verse  of  his  own,  he  was  most 
famous  for  his  anthologies  and  collections  of  epigrams.  Like 
many  other  Arabian  writer^  he  does  not  always  distinguish 
between  his  own  and  other  people's  work.  Of  the  twenty-nine 
works  known  to  have  been  written  by  him,  the  most  famous 
is  his  KUdb  Yatimat  ud-Dakr,  on  the  poets  of  his  own  and  earlier 
times,  arranged  according  to  the  countries  of  the  poets,  and 
containing  valuable  extracts  (pubh'shed  at  Damascus,  4  vols., 
1837).  Another  of  his  works,  the  KUdb  Figh  vl-La^jha,  is 
lexicographical,  the  words  being  arranged  in  classes.  It  has 
been  published  at  Paris  (x86x),  Cairo  (1867),  and  Beirat  (1^5, 
incomplete). 

For  his  other  works  sec  C  Brockelmann*s  CtsckkhU  itr  Ardbiscken 
UUeraiur,  vol.  L  (Weimar,  1898),  pp.  284-86.  (G.  W.  T.) 

THACKERAY,  WILUAM  HAKEPEACB  (1811-1863),  English 
novelist,  only  son  of  Richmond  and  Anne  Thackeray  (whose 
maiden  name  was  Becher),  was  bom  at  Calcutta  on  the  i8th  of 
July  18 IX.  Both  his  father  and  his  grandfather  (W.  R.  Thack- 
erayj  had  been  Indian  civil  servants.  His  mother  was  only 
nineteen  at  the  date  of  his  birth,  was  left  a  widow  in  x8i6,  and 
afterwards  married  Major  Henry  Carmichael  Smyth.  Young 
Tliackeray  was  brought  home  to  England  from  India  as  a  child, 
and  was  sent  to  private  schools,  fixst  in  Hampshire  and  then  at 
Chiswick.  In  iSa;  he  was  transferred  to  Charterhouse,  at  that 
time  still  on  its  ancient  site  near  Smithfield.  Anthony  TroUope, 
in  his  book  on  Thackeray  in  the  "  English  Men  of  Letters " 
series^  quotes  a  letter  written  to  him  about  Thackeray's  school- 
days by  George  Stovin  Venables.  "  He  came  to  school  young," 
Venalaks  wrote,  "a  pretty,  gentle,  and  rather  timid  boy." 
This  accords  with  the  fact  that  all  through  Thackeray's  writings 
the  student  may  find  traces  of  the  sensitiveness  which  often 
belongs  to  the  creative  mind,  and  which,  in  the  boy  who  does 
not  understand  its  meaning  and  its  possible  power,  is  apt  to 
assume  the  guise  of  a  shrinking  disposition.  To  this  very 
matter  Venables  tersely  referred  in  a  later  passage  of  the  letter 
quoted  by  TroUope:  "  When  I  knew  him  better,  in  later  years*  I 
thought  I  OQuId  recognize  the  sensitive  nature  which  he  had  as 
a  boy."  Another  illustration  of  this  idiosyncrasy  is  found  in 
the  statement,  which  will  be  recognised  as  exact  by  all  readers 
of  Thackeray,  that  "  bis  change  of  retrospective  feeling  about 
his  schooldays  was  very  characteristic  In  his  earlier  books  he 
always  spoke  of  the  Charterhouse  as  Slaughter  House  and 
Smithfield.  As  he  became  famous  and  prospat>us  his  memory 
softened,  and  Slaughter  House  was  changed  into  Grey  Friars, 
where  Colonel  Newcome  ended  his  life."  Even  in  the  earlier 
references  the  bitterness  which  has  often  been  so  falsely  read  into 
Thackeray  is  not  to  be  found  In  "  Mr  and  Mrs  Frank  Berry  " 
{Men's  Wives)  there  is  a  description  of  a  fight  at  Slaughter 
House  following  on  an  incident  almost  identical  with  that  used 
in  Vanity  Fair  for  the  fight  between  Dobbin  and  Cuff.  In  both 
cases  the  brutality  of  school  Ufe,  as  it  then  was,  is  very  fully 
recognised  and  described,  but  not  to  the  exduaon  of  the 
chivalry  which  may  go  alongside  with  it.  In  the  first  chapter 
of  "  Mr  and  Mrs  Frank  Berty,"  Berry  himsdf  and  okl  Hawkms 
both  have  a  touch  of  the  heroic,  and  in  this  story  the  bully  whom 
Berry  gallantly  challenges  is  completely  defeated,  and  <»ie  bears 
no  more  of  Kim.  In  Vanity  Fak  Cuff  the  swaggerer  is  defeated 
as  oompletely  as  is  Berry's  opponent,  but  regains  his  popularity 
by  one  well-timed  stroke  of  magnanimity,  and  afterwards  shows 
the  truest  kindness  to  his  conqueror.  Thackeijay  left  Charter- 
house in  1828  to  join  his  moiha  and  her  husband  at  LArkbeare 
in  Devonshire,  near  Ottery  St  Mary.    Otlery  St  Mary  is  the 


*'  Clavering  St  Mary,**  as  Enter  and  SidiBOuth  wet  wipecUw^^ 
the  "  Chatteris  "  and  *'  Baynouth  "  of  Pmidmms. 

In  Februuy  1839  Thackeray  west  to  TxiaaSly  CoUeia,  Cam* 
bridge,  and  in  that  year  centxibBted  some  wifBging  Ikies  «a 
"  Timbuctoo,"  the  subject  for  the  Prise  Poem  (the  |ute  iot 
which  was  won  in  that  jrear  by  Tennyson),  to  a  little  papei  caUedi 
The  Snob,  a  title  whidi  Thackeray  altenpnds  utiUaed  in  thn 
famous  Book  of  Snobs.  The  first  starnsa  has;  become  tolemUie 
well  known,  but  ia  worth  qootiag  as  an  early  faMt^nce  of  tkA 
direct  comic  force  afterwanis  empk^yed  byi  tht  aiiftkor  in  vene 
and  prose  burlesques^— 

•*  In  Africa— a  quarter  of  the  world- 
Men's  skins  are  black;  their  hair  is  crisp  and  curled; 
And  somewhere  there,  unknown  to  pubUc  view,  *' 
A  mighty  dty  lies,  called  Timbuctoa" 

One  other  passage  at  least  hi  Tko  Snob,  In  the  foim  of  a  ddr 
on  a  paragraph  of  fashionable  inteUigenoe,  seems  to  bear  traces 
of  Thackeray's  handiwork.  At  GambridigBi  Jamsa  Speddxng) 
Moiickton  ^Uhles  (Lord  Houghton),  Edward  FltaGcndd,  W.  IL 
Thompson  (afterwards  Master  of  Trinity),  and  othaes  who 
made  their  mark  in  later  life,  were  among  faia  friends.  In  1830 
he  kft  Cambridge  without  taking  a  degrse,  and  went  to  Wtimar 
and  to  Paris.  His  visit  to  Weinutf  bore  fruit  ixi  tbe '  keen 
sketches  of  life  at  a  small  German  OMirt  which  appear'  in  FiUi^ 
Boodle^s  Confessions  and  in  Vosrity  Fair.  In  6.  H.  Lewca's 
Life  of  Goethe  is  a  letter  contaiaing  Thackaiay'a' impressions 
of  the  German  poet.  On  his  retnm  to  Rnglahrt  In  t&si  ha 
entered  tbe  Middle  Toniple.  He  did-  not  care  to  piirsue  the 
study  of  the  biw,  but  he  found  in  his  eoqsorience  of  tiie  Ttacfitt 
the  material  for  some  capital  scenes  in  Pondonnit,  In  tf^t  be 
came  of  age,  and  inherited  a  torn  whidi,  aocotdiog  to  TroUope^ 
*'  seems  to  have  amounted  to  about  five  Imndred  a  year.*'  Tks 
money  was  soon  lost— some  in  an  Indian  baadct  aomt  At  play 
and  some  in  two  newspapeis,  The.  Notional  Standtsd  <iNth  a 
kmg  sttb-Utle)  and  The  ConsHtutioml.  In  Lood  theWitMuer 
these  two  pi^>ers  are  indicated  under  one  name  as  The  Mwsestm^ 
in  conneidon  with  which  our  friends  Honeyman^  and  Sliertick 
of  The  NetKomes  are  briefly  brought  in.  Tliadceray's  advdntmci 
and  losses  at  play  were  utiUaed  in  his  Utefaty  work  on^tiuee 
occasions,  m  *'A  Caution  to  Travellers*'  {The  Pdrit  ShtUi» 
Booh)f  in  the  first  of  the  Deooeaco  nanatioas  {The  Memoes  of 
Mr  C.  J.  YeUawplnsh),  and  in  Pendemho,  vol.  ii.  cfaap.  v.,  in  a 
story  (wherein  Deuceace  reappears)  told  to  Captaia  Stroof 
by  "  (>)Ioncl  Altamont."  As  to  Deuceace,  Sir  Theodone  Martin 
has  idated  how  once  in  the  playrooms  at  Spa  Tliaekiiay  called 
his  attention  to  a  certain  man  and  said  presently^  "Tint  wia  tks 
original  of  my  Deuceace." 

In  1834  or  at  the  end  of  1833  Thackeray  established  himseH 
in  Paris  in  order  to  study  art  serious^.  He  had,  like  Ciiva  m 
The  Niweomes,  shown  talent  as  a  caricatuiist  fram  hk  eaiJ| 
boyhood.  His  gift  proved  of  great  valae  to  him  in  iUtetiating 
much  of  bis  own  literary  work  in  a  fashion  wliich»  dcapite  all 
incorrectness  of  draughtsmanship^  conveyed  vivid  suggestions 
that  could  not  have  been  so  well  given  by  anyone  but  bimsetf. 
Perhaps  his  pendl  was  at  ita  best  technically  in  such  fantastic 
work  as  i«  found  constantly  in  the  initial  letters  winch  be  iie» 
quently  used  for  chapters  in  his  various  kinds  of  work,  and  in 
those  drawings  made  for  the  amusement  of  some  child  friends 
which  woe  the  origin  of  The  Rose  and  the  Ring.  j 

In  1836  Thackeray  married  Isabella,  daaghter  of  Colonel 
Matthew  Shawe.  'Hiere  were  three  daughters  bom  of  th^ 
marriage,  one  dying  in  infancy.  The  eldest  daughter,  Anne 
Isabdla  (b.  1837),  married  in  1877  Mr  Richmond  Ritchie,  of 
the  India  Office,  who  in  1907  was  created  a  K.C.B.  Sht 
inherited  literary  talent  from  her  father  and  wrote  several 
charming  works  of  fiction,  notably  Miss  Angel  (1875),  and  subse* 
quently  edited  Thackeray'a  works  and  published  aomevolumef 
of  critidsm  and  reminiscences.  The  younger  daughter,  Hankt 
Marian  (b.  1840),  married  (Sir)  Leslie  Stephen  In  1867  and  die^ 
in  1875.  Thackeray's  own  family  life  was  early  broken,  fol 
Ma  Thackeny,  to  qoote  TroU^pe,  "  bccaoM  ill  and  her  mud 
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^Ofd^Httt*^  in  tftfd,  «fKl'!ie''*tMcftiii»'fts  ft  «i^  &  vvfdowe^  to 
the  end  of  his  itayft  ";  M»  Thadcefay  did  not  die  tilt  1892. 
-'  In  185^7  Thackeray  came  to  London,  worked  at  various  kinds 
of  jouroolismv  and  became  a  regular  contributor  to  Fraser*s 
Magatine*  In  this  in  1841  appeared  The  History  of  Mr  Samud 
TUmprsh  und  the  GreM  Jfogg6rty  Dtamond^  a  work  filled  with 
iiiatances  of  the  wit,  humovr,  satire,  pathoS)  #hich  found  a 
more  ordered  if  not  a  fresher  etpreseion  in  fab  later  and  longer 
works.  For  freshness,  indeed,  and  for  a  fine  perception  which 
enables  the  at^hor  to  perform  among  other  feats  that  of  keeping 
ap  thtoughout  the  story  the  curious  simplicity  of  its  supposed 
oafrator's  chaMCter,  The  Greai  Hoggarty  Diamond  can  scarcely 
be  surpassed.  The  characters,  from  Lady  Drum,  Lady  Fanny 
Rakes,  Lady  Jane  and  Edmund  Preston,  to  Brough,  Mrs  and 
Miss  Brough,  Mrs  Roundhand,  Gus  Hoskins,  and,  by  no  means 
least,  Samuel  Titmarsh's  aunt,  Mrs  Hoggarty,  with  her  store 
«l  **  Rosolio,"  are  full  of  life;  the  book  is  crammed  with  honest 
fun;  and  for  pure  pathos,  the  death  of  the  child,  and  the 
meeting  of  the  husband  and  wife  over  the  empty  cradle,  stands. 
If  not  alone  in  its  own  line,  at  least  in  the  company  of  very  few 
soch  scenes  in  Engh'slh  fiction.  The  Great  Hoggarty  Diamond, 
oddly  eMHigh,  met  with  the  fate  that  afterwards  befell  one  of 
Lever's  best  stories  which  appeared  in  a  periodic^  week  by 
week—rit  had  to  be  cut  short  at  the  bidding  of  the  editor.  In 
1840  came  out  The  Paris  Skekh'Booh,  much  <A  Which  had  been 
written  and  published  at  an  earlier  date.  The  book  contains 
iMnong  othto  things  some  curious  divagations  in  criticftm,  along 
i^th  tome  really  fine  critical  work,  and  a  very  powerful  sketch 
called  "  A  Gambler's  Death."  In  1838  Thackeray  had  begun, 
io  Ftaset,  The  Yettcurpfush  Papers,  with  their  strange  touches  of 
humour,  satire,  tragedy  (in  one  scene,  the  closing  one  of  the 
hlsfoiy  of  Mr  Deuceace),  and  their  subKmatibn  of  fantastic 
bad  speHing  (M'Arony  for  macaroni  is  one  of  thetjrpical  touches 
of  this);  and  this  was  followed  by  Catherine,  a  strong  story, 
and  too  disagreeable  perhaps  for  its  purpose,  founded  closely 
on  the  actual  career  of  a  crimiha!  named  Catherine  Hayes,  and 
intended  to  counteract  the  then  growing  practice  of  making 
ruffians  and  harlots  prominent  characters  in  fiction.  N6w, 
#hen  Pendemm  was  coming  out  In  serial  form  (1850),  Miss 
Catherfne  Hayes,  a  singer  of  Irish  birth  and  a  famous  prima 
donna  (Sims'Rteves  described  her  as  "  the  sweetest  Lucia  Id! 
Lammermoor]  lie  had  ever  sung  with  *')  was  much  before  the 
public.  A  reflective  passage  in  a  number  of  Pendennis  referred 
iadignantly  and  scornfully  to  Catherine  Hayes,  the  criminal 
ctf  old  time,  coupling  her  name  with  that  of  a  then  recently 
notorious  murderer.  It  would  appear  that  Thackeray  had  for 
the  ntoment,  oddly  enough,  omitted  to  think  of  Miss  Catherine 
Hayes,  the  justly  famed  soprano,  while  ciertain  Irish  folk  were 
obviously  ignorant  or  oblivious  of  the  history  of  Catherine  Hayes 
the  murderess.  Anyhow,  there  was  a  great  outcry  in  the  Irish 
press,  and  Thackeray  was  beset  by  private  letters  of  indignation 
from  enthusiastic  compatriots  of  the  prima  donna.  In  deference 
to  susceptibilities  innocently  outraged  Thackeray  afterwards 
suppressed  the  passage  which  had  given  offence.  The  thing 
is  worth  mention  if  only  because  it  explains  the  initial  letter 
drawn  by  Thackeray  for  chap,  xv.,  vol.  ii.,  of  Pendennis.  The 
drawfng  is  in  itself  highly  comic,  but  must  seem  quite 'meaning- 
less without  the  key. 

There  soon  followed  Pitt-Boodt^s  Confessions  and  Professions, 
including  the  series  Hen's  Wives,  already  mentioned;  and 
slightly  before  these,  the  Shabby  Gented  Story,  a  work  inter- 
rupted by  Thackeray's  domestic  affliction  and  afterwards  re- 
published as  an  introduction  to  The  Adventures  of  Philip,  which 
took  up  the  course  of  the  original  story  many  years  after  the 
supposed  date  of  its  catastrophe.  In  1843  t^lso  came  out  the 
Irish  Sketch-Book,  and  in  1844  appeared  the  account  of  the 
journey  From  Comhitt  to  Grand  Cairo,  in  which  was  included 
the  excellent  poem  of  "The  White  Squall."  In  1844  there 
began  In  Praser  the  Memoirs  of  Barry  Lyndon,  called  in  the 
magazine  "  The  Luck  of  Barry  Lyndon,  a  Romance  of  the  Last 
Century.**  *'  Barry  Lyndon  "  has,  with  a  very  great  difference 
in  treatment,  some  resemblance  to  Smollett's  ^Ferdinand, 
X.XV1   12* 


Count  Fathom  ''•M&e  hero,  Oat  fe  to  say,  \^  os  becomes  a  most 
intolerable  scoundrel,  who  ts  magnificently  unconscious  of  his 
own  iniquity.  The  form  and  pressure  of  the  time  depicted  are 
caught  with  striking  tetisimllltude,  and  in  the  boyish  career 
of  Barry  Lyndon  there,  are  fine  touches  of  a.  wild  chivalry, 
simplicity,, generosity,  which  mingle  naturally  with  those  worse 
qualities  that,  under  the  influence  of  abominable  training, 
afterwards  corrupt  his  whole  mind  and  career.  The  man  is  so 
infatuated  with  and  so  blind  to  lib  own  roguery,  he  hu  so 
much  dash  and  daring,  and  Is  on  occasions  so  infamously 
treated,  that  it  is  not  easy  to  look  upon  him  as  an  entirely 
detestahfe  villauk  until,  towards  the  end  of  his  course,  be  be- 
comes wholly  lost  in  brutish  debauchery  and  cruelty.  His 
Utter  career  is  founded  on  that  of  Andrew  Robinson  Stoney 
Bowes,  who  married  the  widow  of  John,  9th  earl  of  Strathmore. 
There  is  also  no  doubt  a  touch  of  Casanova  in  Barry  Lyndon's 
character.  Thackeray  became  a  contributor  to  Ptnuh  within 
the  first  year  of  its  existence.  John  Leech,  who  was  one  of 
the  earliest  contributors,  had  been  at  Charterhouse  with 
Thackeray  and  the  two  men  were  friends  through  life.  Thack- 
emy's  first  series  contributed  to. Punch  did^not  attain  or- indeed 
deserve  signal  success.  He  made  his  first  hit  with  Jeames's 
Diary,  begun  in  November  1845,  and  may  be  said  to  have  estab- 
lished his  reputation  by  the  Sn(A  Papers  (1846),  now  better 
known  hs  The  Book  of  Srtobs,  These,  besklea  greatly  improving 
Thackera3r^  position,  ptsvoked  much  discussion  of  Various 
kinds.  Thackeray  himself  was  naturally  accused  of  being  a 
snob.  To  this  charge  he  had  partly  ^ven  an  anticipatory 
answer  (in  the  third  chapter)  in  the  statement  that  '^  It  is  in^ 
possible,  in  our  condition  of  society^  noi  to  be  sometimes  a 
Snob,"  and  in  giving  the  name  <rf  ''  Mr  Snob  "  to  the  supposed 
historian  of  snobs  throughout  the  scries.  Thackeray's  coor 
nexion  with  Puruh  caoie  practically  to  an  end  in  1851.  The 
severance  was  doe  partly  to  differences  in  political  opinion. 
His  persona]  relations  with  the  staff  of  Pun(k  always  remained 
cordial.  Special  mention  may  be  made  of  one  other  contribu- 
tion of  his  to  the  paper,  "  Punches  Priu  Novelists,'*  containing 
some  brilliant  parodies  of  Edward  Lytton  Bulwcr,  Lever, 
Benjamin  Disraeli  (in  "  Codlinf^by,"  perhaps  the  most  perfect 
of  the  series),  and  others.  Among  minor  but  admirable  works 
of  the  same  period  are  found  A  Legend  of  the  Rhine  (a  burlesque 
of  the  great  Dumas's  Olhon  VArcher),  brought  out  in  George 
Cruikshank's  Table  Booh,  edited  by  Gilbert  Abbott  A  Beckett, 
Coj^s  Diary  (on  which  has  been  founded  a  well-known  Dutch 
comedy,  Janus  Tulp),  and  The  Fatal  Boots.  This  is  the  moA 
fitting  moment  for  naming  also  Rebecca  and  Roieena,  which 
towers,  not  only  over  Thadcera/s  other  burlesques,  excellent 
as  they  are,  but  over  every  other  burlesque  of  the  kind  ever 
written.  Its  taste,  its  wit,  its  pathos,  its  humour,  arc  unmatch- 
able;  and  it  contains  some  of  the  best  songs  of  a  particular 
kind  ever  written — songs  rivalled  only  by  Peacock's  best  of  the 
same  sort.  In  1846  was  published,  by  Messrs  Bradbury  and 
Evans,  the  first  of  twenty-four  numbers  of  Vanity  Pair,  the 
work  which  first  placed  Thackeray  in  his  proper  poeirion  hdmt 
the  public  as  a  novelist  and  writer  of  the  first  rank.  It  was 
completed  in  1848,  when  Thackeray  was  thirty-seven  years 
old;  and  In  the  same  year  Abraham  Hayward  paid  a  tribute 
to  the  author's  powers  in  the  Edinburgh  Review,  It  is  probable 
that  on  Vanity  Pair  has  been  largely  based  the  foolish  cry,  now 
heard  less  and  less  frequently,  about  Thackeray's  cynidsm,  a 
cry  which  he  himself,  with  his  keen  knowledge  of  men,  foresaw 
and  provided  against,  amply  enough  as  one  might  have  thought, 
at  the  end  of  the  eighth  chapter,  in  a  passage  which  Is  perhaps 
the  best  commentary  ever  written  on  the  author's  method. 
He  has  explained  how  he  wishes  to  describe  men  and  women 
as  they  actually  are,  good,  bad  and  indifferent,  and  to  daim  a 
privilege. 

" Occasionally  to  Step  down  from  the  platform,  and  talk  about 
them :  if  they  ana  good  and  fciAdly,  to  love  and  shake  i^m  by 
the  hasKl;  if  the^arb  sitty.  to  laugh  at  then  oonfidential^  in  the 

reader's  sleeve;  if  they  are  wicked  and  heartless,  to  abuse  them 
in  the  strongest  temvi  politeness  adnoits  of  Otherwise  you  mi^ht 
fancy  h  Was  I  who  was  sneering  at  the  practice  of  devotion,  wtucn 
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MiM  Siiup  finds  10  ridiculout)  that  it  «aa  I  who  Uinhed  good*- 
humouredfy  at  the  caJltng  old  ^lenus  of  a  baronet— whereai  the 
lauffhter  comes  from  one  who  has  no  reverence  eiooept  for  pros> 
penty,  and  no  eye  for  anything  beyood.  success.  Such  peopis 
there  are  living  and  flourishing  in  the  world — ^Faithless,  Hopeless,' 
Charityless:  let  us  have  at  them,  dear  friends,  with  might  ana 
main.  Some  there  are.  and  very  successful  too,  mere  quacks  and 
fools;  and  it  was  to  combat  and  expose  such  as  those,  no  doubt, 
that  laughter  was  madcu" 

<  At  to  another  accuaatioa  which  waa  brought  against  the 
took  when  it  fiist  came  out,  that  the  cblcuis  were  laid  on  Loo 
thick,  in  the  sense  that  the  viUaias  were  too  villainouB,  the  good 
people  too  goody-goody,  the  best  and  completest  answer  to 
that  can  be  found  by  anyone  who  chooses  to  read  the  work 
with  care.  Osborne  is,  and  is  meant  to  be,  a  poor  enough 
creatuie,  but  he  is  an  eminently  human  being,  and  one  whose 
poorness  of  character  is  developed  as  he  aUows  bad  influences  to 
teSi  upon  his  vanity  and  foUy.  The  good  in  him  is  fully  recog- 
nued,  and  comes  out  in  the  beautiful  passage  describing  his 
farewell  to  Amelia  on  the  eve  of  Waterloo,  in  which  passage 
may  be  also  found  a  sufficient  enough  answer  to  the  statement 
that  Amdia  is  absolutely  in^pid  and  uninteresting.  So  with 
the  companion  picture  of  Rawdon  Crawley's  fareweil  to  Becky 
Sharp:  who  that  reads  it  can  resist  sympathy,  ta  spite  of 
Rawdon's  vices  and  shady  shifts  lor  a  living,  with  his  simple 
bravery  and  devotioa  to  his  wife?  As  for  Becky,  a  character 
that  has  since  been  imitated  a  host  of  times,  there  is  cotainly 
not  much  to  be  said  in  her  defence.  We  know  of  her,  to  be 
vure,  that  she  thought  she  would  have  fouztfl  it  easy  to  be  good 
a  she  had  been  rich,  and  we  know  also  what  hiq)pened  when 
Rawdon,  released  without  her  knowledge  from  a  spunging' 
house,  surprised  her  alone  with  and  s&iging  to  Lord  Steyne 
in  the  bouse  in  Mayfair.  After  a  gross  insult  from  Steyne, 
'*  Rawdon  Crawley,  springing  out,  seised  hixn  by  the  neckcloth, 
until  Steyne,  ahnost  strangled,  writhed  and  bettt  under  his  arm. 
'  You  lie,  you  dog,'  said  Rawdon ;  *  you  lie;  you  coward  and 
Tittainl'  And  he  struck  the  peer  twice  over  the  face  with 
his  open  hand,  and  flung  hind  tdeeding  to  the  ground.  It  was 
all  done  before  Rebecca  could  interpose.  She  stood  there 
trembling  before  him.  She  admired  her  husband,  strong, 
brave,  and  victorious."  This  admiration  is,  as  Thackeray 
himself  thought  it,  the  capital  touch  in  a  scene  which  is  as 
powerful  as  any  Thackeray  ever  wrote — as  powerful,  indeed, 
OS  any  in  English  fiction.  Its  full  merit,  it  may  be  noted  in 
passing,  has  been  curiously  accented  by  an  imitation  ol  it  in 
Alphonse  Daudet's  Fronumt  Jeune  ei  Riskr  Atnt*  As  to  the 
extent  of  the  miserable  Becky's  guilt  in  the  Steyne  matter, 
Thackeray  leaves  it  practically  open  to  the  reader  to  form  what 
conclusion  he  will.  There  is,  it  diould  be  added,  a  distinct 
touch  of  good  in  Becky's  conduct  to  Amelia  at  Ostend  in  the 
last  chapter  of  the  book,  and  those  who  think  that  too  little 
punishment  is  meted  out  to  the  brilliant  adventuress  in  the  end 
may  remember  this  to  her  credit.  It  is  supreme  art  in  the  treat- 
ment of  her  character  that  makes  the  reader  und^tand  and 
feel  her  attractiveness,  though  he  knows  her  extraordinarily 
evil  ctualities;  and  in  this  no  writer  subsequent  to  Thackeray 
who  has  tried  to  dq)ict  one  of  the  genus  Becky  Sharp  has  even 
faintly  succeeded.  Among  the  minor  characters  there  is  not 
one'-ond  this  is  not  alwio**  the  case  even  with  Thackeray's 
chief  figures — who  is  incompletdy  or  inconsistently  depicted; 
and  no  one  who  wishes  luUy  to  understand  and  appreciate 
the  book  can  afford  to  miss  a  word  of  it. 

Vanity  Fatr  was  followed  by  Pendennis,  Bsmond  and  Th$ 
HeUKomes,  which  appeared  respectively  in  1S50, 1853  and  1854. 
It  might  be  more  easy  to  pick  holes  critically  in  PetuUnnis  than 
an  Vaniiy  Fair,  Pendennis  himself,  after  his  boyish  passion 
and  university  escapades,  has  disag-eeable  touches  of  flabbiness 
and  worldliness;  and  the  important  episode  of  his  relations 
with  Fanny  Bolton,  which  Thackeray  could  never  have  treated 
otherwise  than  delicately,  is  so  lightly  and  tersely  handled  th^t 
h  is  a  little  vague  even  to  those  who  read  between  the  lines. 
It  can  hardly  be  said  that  there  is  adequate  preparation  for  the 
final  annouQo^ent  that  those  reUtioos  have  been  Innocent, 


and  one  can  bsfdlr  Mb  why  HslKialdliltve  beitt  tokMigddigpBd: 
This  does  not,  of  course,  affect  the  value  of  the  book  As  a  pkturB 
oi  middle-  and  upper-class  life  of  the  time,  the  timo  when  Vaix- 
hall  still  existed,  and  the  haunt  for  suppers  ond-.totkgs  whick 
Thackeray  in  this  book  called  the  Back  Kitdwn,  and  it  is  a 
picture  filled  with  striking  figures.  In  some  of  these,  notably 
in  that  of  Foker,  Thackeray  went,  it  Is  suppooed*  v«iy  dose 
to  aaual  life  for  his  matctial,  and  in  that  particular  mse  with 
a  most  agreeable  result.  As  for  the  two  "  umbtae  "  of  Lord 
Sieyne,  it  is  difficult  to  believe  that  they  werp  intended  as 
caricatures  of  two  well'Jtnown  pemona.  II  th^  were,  for 
onco  Thackecsy's  bond  forgot  its  cunnhig.  Here,  as  in  the 
case  of  Amelia  Sedley  ( Vaniiy  Fair)^  the  heroine  has  been  thought 
a  little  insipid;  and  there  may  be  good  ground  for  finding 
Laura  Pendennis  dull,  though  she  has  a  spirit  of  her  own.  In 
later  books  she  becomes,  what  Thackeray's  people  very  seldom 
are,  a  tiresome  as  well  as  an  uninviting  person.  Costigon  is 
unique,  and  so  is  Major  Pendennis,  a  type  which,  alkywing.for 
differences  of  periods  and  monnefs,  will  exist  as  long  as  society 
exists,  and  which  has  been  seized  and  deleted  by  Thackefay 
as  by  no  other  novelists  The  Major's  two  encountota*  from 
both  of  which  he  comes  out  victodous,  one  with  Costigon  in 
the  first,  the  other  with  Morgan  in  the  second  volume,  are  true 
touches  of  genius.  In  <^position  to  the  worldUness  of  the  Majoi» 
with  whkh  Pendennis  does  not  escape  being  tainted,  we  have 
Warrington,  whose  nobility  of  nature  has  come  unscathed 
through  a  severe  trial,  and  who,  a  thorough  gentleman  if  a 
rough  one,  is  reaUy  the  guardian  of  PendennJs's  career.  There 
is,  it  shoulid  be  noted,  a  characteristic  and  acknowledged  oonfu* 
sion  in  the  plot  of  PendewHiti  which  will  not  spoil  any  intdligvnt 
reader's  pleasure. 

Probably  most  readers  of  The  Newcomes  (1854)  to  vh<Mn  the 
book  is  mentioned  think  first  of  the  fine,  chivalrous  and  simple 
figure  of  Colonel  Newcome,  who  stands  out  in  the  reliei  of  almost 
ideal  beauty  of  character  against  the  crowd  of  more  or  less 
imperfect  and  more  or  less  base  personages  who  move  through 
the  noveL  At  the  same  time,  to  say,  as  has  been  said,  that  this 
book  **  is  full  of  satire  from  the  first  to  the  last  page  "  is  to 
convey  an  impression  which  is  by  no  means  jusU  There  is 
plenty  of  kindliness  in  the  treatment  of  the  young  men  who, 
tike  Clive  Newcome  himself  and  Lord  Kew,  possesa  no  very  shin- 
ing virtue  beyond  that  of  being  honourable  gentlemen;  in  the 
character  of  J.  J  Ridley  there  is  much  tenderness  and  pathos, 
and  no  one  can  help  liking  the  Bohemian  "  F  B.,"  and  looking 
tolerantly  on  his  failings.  It  may  be  that  there  is  too  close  aa 
insistence  on  the  fiendish  temper  of  Mrs  Mackenzie  and  qn  tha 
sufferings  she  inflicts  on  the  colonel,  but  it  must  be  remembered 
that  this  heightens  the  singular  pathos  of  the  closing  scenes 
of  the  colonel's  life.  It  has  seemed  convenient  to  take  Tkt 
Newcomes  after  Pendennis,  because  Pendennis  and  his  wife 
reappear  in  this  book  *as  in  The  Adventures  oj  PhUip;  but 
Esmond  (1853)  was  written  and  published  before  The  Newcomes, 
To  some  students  Esmond  seems  and  will  seem  Thackeray's 
capital  work.  It  has  not  been  rivalled  as  a  romance  repro- 
ducing with  unfailing  interest  and  accuracy  the  figures,  manners 
and  phrases  of  a  past  time,  and  it  is  full  of  beautiful  touches 
of  character.  But  Beatrix  upon  whom  so  much  hinges,  is  an 
unpleasing  character,  although  on^  understands  fuUy  why  men 
were  captivated  by  her  insolent  beauty  and  brilliancy;  and 
there  is  some  truth  in  Thackeray's  own  saying,  that  "  Esmond 
was  a  prig."  Apart  from  this,  the  story  is,  like  the  illusion  of 
a  past  time  in  the  narrative,  so  complete  in  aU  its  details,  so 
harmonioudy  worked  out.  that  there  is  little  room  for  criticism. 
As  to  Esmond's  marriage  with  the  lady  whom  he  has  served  and 
lov^  as  a  boy,  that  Is  a  matter  for  individual  judgment. 
Beatrix,  it  has  been  indicated  above,  is  wonderfully  drawn:  and 
not  the  least  wonderful  thing  about  her  is  her  reappearance  as 
the  jaded,  batjiered,  worldly,  not  altogether  unkindly,  Baroness 
in  The  Virginians  It  was  just  what  Beatrix  must  have  come 
to,  and  her  decline  is  handled  with  the  lightest  and  finest  touch. 

In  1851  Thackeray  had  written  The  English  Humourists  oj 
the  Eii/Uttnlk  Century,  delivered  as  a  series  of  lectures  at  Willis'a 
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1I06AI  111  tte  umt  yetr,  AOd  re-deliv«Kd  id  tbe  United  States 
ta  1853  and  1853,  as  was  afterwards  the  series  called  Tk$  Pom 
Ceoft09.  Both  sets  were  written  for  the  pvrpose  of  lecturing. 
In  1854  was  published  a  most  delightful  burlesque.  The  Rou 
and  Uf  Ri»gf  whereof  tbe  origin  has  already  been  mentioned. 
In  i8s7  Thackeray  stood  unsuccessfully  as  a  parliamentary 
candidate  Cor  Oxford  against  Mr  CardweU,  and  in  the  same 
year  appeared  the  first  number  of  Tkt  Virghnans,  a  sequel  to 
Eimond,  This  is  a  most  unequal  work — ^infierior,  as  sequels 
Are  apt  to  be,  to  Esmond  as  an  historical  romance,  less  compact 
and  ooheient,  prone  to  cfivagation  and  desultonncss,  yet  charm- 
iag  enough  in  its  lifelikeness,  in  the  wit  and  wisdom  of  its  re- 
flexions»  and,  as  has  been  said,  in  its  portrait  of  Beatrix  grown 
-old.  The  hut  number  of  The  Virginians  came  out  hi  t8s9i 
and  in  the  same  year  Thackeray  undertook  the  editorship  of 
the  ComhUl  Magazine.  This  was  a  task  which,  as  readers  of 
Ym  Rof^ndaboui  Paper  *'  Thorns  in  the  Cushioo  '*  will  remember, 
the  kindiiness  and  sensitiveness  of  his  disposition  made  irksome 
to  him,  and  he  resigned  the  editorship  in- April  i863>  though  he 
continued  to  write  for  the  magazine  until  he  died.  In  the 
CornkiU  appeared  from  his  pen  Lonl  the  Widower^  previously 
written,  with  different  names  for  some  of  the  petsonagcs<  in 
dramatic  forin;  The  Adwentures  of  Philip  (1861^2);  the 
Roundabout  Papers;  and  Ci 860-63)  the  story,  unhappily 
never  finished^  called  Denis  Dutal.  Lovel  the  WitUnser,  changed 
from  the  dramatic  to  the  narrative  form,  remams  a  piece  of 
high  comedy  in  which  the  dianctcrs  are  indicated  rather  than 
fully  worked  out,  with  a  bold  and  practised  touch.  Tbe  Rouni- 
^Aout  Papersy  a  small  storehouse  of  some  of  Thackeray's  best 
qualities  as  an  essayist,  came  out  in  the  CornhUi  Magaahto 
sironltaneously  with  Lovel  the  Widower  and  with  The  Adventures 
of  Philip.  Among  these  papers  is  one  differing  in  fonn  from  the 
rest,  called  "  The  Notch  on  the  Axe— a  Story  il  la  Mode."  It  is 
an  almost  perfect  specimen  of  the  author's  genius  for  burlesque 
story'teUing;  but  it  contanis  an  odd  instance,  whidi  a  careful 
leader  will  not  fail  to  discover,  of  that  odd  habit  of  inaccnracy 
of  which  Thackeray  himself  was  oonsdous.  The  Adteutures 
of  Philip  is,  as  has  been  before  said,  in  the  nature  of  a  sequel  to 
or  a  completion  of  A  Shi^by  Genteel  Story.  As  with  the  other 
direct  sequel,  it  Is  a  work  of  great  inequality.  It  contains 
scenes  of  humour,  pathos,  satire,  which  rank  with  Thackeray's 
best  work;  some  old  friends  from  othera  of  the  novels  make 
brief  but  pleasant  reappearances  in  its  pages;  there  are  fine 
sketches  of  journalistic,  artistic  and  diplomatic  life,  and  the 
seene  from  the  last-nained  in  Pads  is  ininitable.  The  Little 
Sister  is  altogether  delightful;  the  Twysden  family  are  terribly 
true  and  vastly  diverting;  the  minor  characters,  among  whom 
old  Ridley.  "  J.  J/s  "  father,  should  be  mentioned,  are  wonder- 
fully hit  off;  nor  did  Thackeray  ever  write  a  better  scene  than 
that  of  the  quarrel  between  Bunch,  Baynes  and  M'Whirter  in 
the  Paris  pension.  Philip  himself  is  impossible;  one  cannot  say 
that  the  character  is  iU-drawn--it  is  not  drawn  at  all.  It  is  an 
entirely  different  personage  in  different  chapters;  and  it  has 
here  and  there  a  very  unpleasant  touch  which  may  perhaps 
have  come  of  rapid  writing.  Yet  so  admirable  are  many  parts 
of  tbe  book  that  Philip  cannot  be  hrft  out  of  the  list  of  Thack- 
eray's most  considerable  works.  Denis  Duval,  which  reached 
only  three  numbers,  promised  to  be  a  first-rate  work,  more  or 
less  in  the  Esmond  manner.  The  author  died  while  it  was 
in  progress,  on  the  day  before  Christmas  day  1863.  He  was 
buried  in  Kensal  Green,  and  a  bust  by  Marochctti  was  put  up 
to  his  memory  in  Westminster  Abbey. 

Little  has  yet  been  said  oi  Thackeray's  performances  in  poetry. 
They  formed  a  small  but  not  the  least  significant  part  of  his 
life's  work.  The  grace  and  the  apparent  spontaneity  of  his 
versification  are  beyond  question.  Some  of  the  more  serious 
efforts,  such  as  "  The  Chronicle  of  the  Drum  "  (1841),  are  full 
of  powar,  and  instmct  with  true  poetic  feeling.  Both  the  half" 
humorous,  half-pathetic  balhds  and  the  wholly  extravagant 
ones  must. be  classed  with  the  best  work  in  that  kind;  and  the 
translations  from  Birangcr  are  as  good  as  verse  translations 
can  be.    Thackeray  had  tbe  true  poetic  instinct,  and  proved 


It  by  writing  poetry  which  e^iuafled  )ils  prose  In  grace  and 
fedlng. 

There  can  be  fittle  doubt  that  Thackeray  will  always  be 
ranked  among  the  foremost  English  writen  of  fi<;tion,  or  that 
his  more  Infrequent  work  as  essayist  and  poet  will  go  hand  in 
hand  with  Ms  wider  achievements  as  a  novriist.  Many  attempts 
have  been  made  at  many  times  to  Institute  a  comparison  be- 
tween Thackeray  and  Dickens  as  novelists.  In  truth  it  would 
be  as  much  to  the  purpose,  to  borrow  a  homely  metaphor, 
to  compare  chalk  with  cheese.  The  two  aothon  were  so 
radfoally  different  In  their  purviews,  in  their  modes  of  thought^ 
in  their  methods  of  expresskm,  that  critical  comparison  between 
them  is  of  Its  nature  absolutely  unprofitable.  It  is  better  to 
recognise  simply  that  the  tw>  novdists  stood,  each  in  his  own 
way,  distinctly  above  even  their  most  distinguished  con- 
temporaries. As  to  preference,  that  is  a  matter  with  which 
criticism  has  nothing,  and  individual  inclination  has  every" 
thing,  to  do» 

The  hooka  of  reference  that  can  be  txst  coounended  10  the  studenc 
of  Thackeray's  life  and  works  are  Merivale  and  Macziala'  Itfe  ^ 
Thackeray  0801);  K-  H.  Shepherd,  Bibliograpky  of  Thackeray 
(1880);  C.  P.  Johnsoti,  The  Early  WrUtngs  of  Thackeray  (i888h 
Charles  Whibley's  Thackeray  (isK>S).  e  critlca!  commentary;  the 
edition  of  .Thacfceray's  Worlu  with    biegraBhlcal   introductloflS 

!  1897-1^00),  by  bis  daughter.  Lady  RitcUe:  the  Life  of  Thaaheray. 
"  English  Men  of  Letters  Scries/'  169^)  by  Anthony  TroUope. 
t  fs  curious  that  Trollope  showed  in  his  own  Autobiography  Tar 
more  appreciation  df  Thackeray's  great  qualities  than  is  apparent 
in  the  fonnal  Ufew  (W.  H.  P.) 

.  THAIS,  a  Greek  courtesan,  who  lived  dnriog  the  time  of 

Alexander  the  Great*    She  accompanied  him  on  his  Asiatio 

campaign,  and  is  chiefly  knows  from  the  stoiy  which  represents 

her  as  having  persuaded  the  coaqaeror  to  set  fire  to  the  dty  of 

PeisepoluL    This  anecdote  locms  the  subject  of  Dryden's  (Me 

to  SahU  Cecilia's  Day.   But  iU  anthentidty  is  doubtful,  stnoe 

it  is  based  upon  tbe  aarthority  of  Cleitarcfaas,  one  of  the  -least 

trustworthy  of  the  historians  of  Alexander.     Thais  snbee- 

quentJy  became  the  wife  of  Ptolemy  Lagus,  king  of  Egypt. 

Numerous  anecdotes  and  unttkisms  attabated  to  her  will  be 

found  in  Athenaeus. 

See  Died.  Sfc.  xvii.  73;  Plotarch,  Akumdert  38;  Athenaeus 
xiii  576,  585;  Quintus  CustiuB  v.  7. 

THAiBBRA,  tnUtHOND  (1819-1871),  (krman  plaiust  ajkl 
compoBcr,  iras  bom  at  Geneva  in  181  a  (May  the  stb  or  January 
the  7th).  In  i8as  he  was  taken  to  Vienna,  .where,  unikr  the 
watdiful  care  of  Count  Dietrichstein,  bis  eduoatioo  was  com« 
pleted.  He  made  bis  first  appearance  as  a  pianist  at  Tsmca 
Mettemich's  in  i8a(»,  and  published  his  first  compOBition~-a 
fantasia  am  Airs  from  "  Euryanthe  "—in  1828,  but  it  was  nob 
until  1830  that  he  was  first  fairiy  introduced  to  the  public,  with, 
such  brilliant  sucoesa  that  iron  that  time  forward  fais  only 
rival  was  Liszt  iq.v.).  In  1834  he  was  appointed  "  hammer^ 
virtues"  to  the  emperor  of  Austria.  He  first  a|^)eared  in 
Paris  in  1837;  and  in  1838  he  went  to  EngUnd,  astnmishing 
his  hearen  with  the  novel  effects  produced  in  his  Variations  on 
God  Save  the  Queeut  while  he  charmed  them  with  his  ddicate. 
touch  and  the  purity  of  his  expression.  Thenceforward  hia 
career  was  a  succession  of  triumphs.  In  order  to  disprove  the- 
popular  idea  that  he  could  execute  no  music  but  his  ofwn,  he. 
played  Beethoven's  Concerto  in  C  minor  (Op.  37)  at  the  London 
Wednesday  Concerts,  held  in  1846-47  at  Exeter  Hall,  with  a. 
keen  inteUigenoe  which  proved  his  power  o£  interpreting  the' 
works  <if  the  great  raasien  to  be  at  least  on  a  level  with  his 
wdnderful  techniqm.  Be^es  his  pianoforte  oompos&ionst. 
which  are  almost  innumeraUe,  Thalberg  produced  two  opens— 
CrisHna^  which  proved  a  complete  failure,  and  Florinda,  which- 
fared  but  httfe  better  at  Her  Majesty's  Theatre  in  1851.  Hr 
played  in  London  for  the  last  time  in  1863,  and  aiterwards 
retired  to  his  esute  near  Naples.  He  died  at  Naples  on  the 
27th  of  April  1871. 

TllAtB,  a  tosm-  of  (SermaByv  In  (he  Prusama  pttyvince  of 

Saxony,  charmingly  situated  under  the  northern  dcdlvity  of 

the  Han  Mount^Jns,  8  m.  by  rail.S.W.  of  Quedllnburg,  at 

I  the  entrance  to  the  romantic  gorge  of  the  Bode,  ajid  in  Ui» 
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inunediate  vidaity  o{  the  RoMtcappet  the  HexentaospbU  and 
other  notable  points  in  the  Harz.  Pop.  (1905)  13,194.  It  is 
largely  frequented  as  a  summer  resort  and  for  its  saline 
springs.  It  is  also  a  brisk  manufactuiiag  centre,  its  chief  pro- 
ducu  being  enamelled  goods,  iroii'war«  and  machinery. 

THAtES  OF  M lUBTUS  (640-546  »X.),  Greek  physical  philo- 
sopher»  son  of  Examyxis  and  Cleobuline,  is  univenally  recog- 
nized as  the  founder  of  Greek  geometry,  estronoi^y  and  philo- 
sophy. He  is  said  hy  Herodotus  and  ^ers  to  have  been  of 
Phoenician  extractv>x^  but  the  more  common  account  (see 
Diogenes  La£stiu6)  is  that  he  was  a  native  Milesian  of  noble 
birth.  Zeller  thinks  that  his  ancestors  belonged  to  the  Cadmean 
tribe  in  Boeotia,  who  were  intermingled  with  the  looiansof  Asia 
Minor,  and  thus  reconciles  the  conflicting  statements.  The 
nationality  of  Thalcs  is  certainly  Greek  and  not  Phoenician. 
The  high  estimation  in  which  he  was  held  by  his  contempomiies 
is  shown  by  the  place  he  occupied  as  chief  of  the  seven  "  wise 
men  "  of  Greece;  and  in  later  times  amongst  the  ancients  his 
fame  was  quite  remarkaUe.  It  is  wdl  known  that  this  name 
{(9o^)  was  given  on  account  of  practical  abQily;  and  in  accord- 
ance with  this  we  find  that  Thalcs  had  been  occupied  with  civil 
affairs,  and  indeed  several  instances  of  his  political  sagacity 
have  been  handed  down.  Of  these  the  most  remarkable  is  the 
adviee,  praised  by  Herodotus,  which  he  gave  to  his  fellow- 
countrymen  "  before  Ionia  was  ruined  " — "  that  the  lonians 
should  constitute  one  general  C9undl  in  Teos,  as  the  most 
central  of  the  twelve  cities,  and  that  the  remaining  cities  should 
nevertheless  be  governed  as  independent  states  "  (Herod,  i.  170). 
It  is  probable,  however,  that  in  the  case  of  Thales  the  appellsr 
tion  "  wise  man,"  which  was  given  to  him  and  to  the  other  six 
in  the  archonship  of  Damaaius  (586  B.&),^  was  conferred  on  him 
not  only  on  acooimt  of  his  pi^tical  sagadty,  but  also  for  his 
scientific  eminence  (Plut.  Sohtt,  c  3).  To  about  the  same  time 
must  be  referred  hb  celebrated  pr«liction  oi  the  edipse  of  the 
sun,  which  took  place  on  the  16th  of  May  585  B.C.  This  event, 
which  was  of  the  highest  importaatfe,  has  given  rise  to  much 
diacossaon.  The  account  of  it  as  given  by  Herodotus  (i.  74) 
contains  two  statements: — (i)  the  fact  that  the  eclipse  did 
actually  take  place  durhtg  a  battle  between  the  Medes  and  the 
Lydians,  that  it  was  a  total  eclipse  (Herodotus  calls  it  a  '*  night 
battle  ")»  that  it  caused  a  cessatton  of  hostilities  and  led  to  a 
lasting  peace  between  the  contending  nations;  (2)  that  Thales 
had  foretold  the  eclipse  to  the  lonians,  and  fixed  the  year  in 
which  it  actually  did  take  pkice.  Various  dates^-ranging  from 
62  s  B.C.  to  583  B.a->have  been  assigned  hy  different  chrono- 
logisU  to  this  eclipse;  but,  since  the  investigations  of  Aiiy,' 
Hind,*  and  Zech,*  the  date  determined  by  them  (May  28, 585  b.c.) 
|ias  been  generally  accepted  (for  later  authorities  see  Eclipsb 
and  AsTKONQifT).  This  date  sgrecs  nearly  with  that  given  by 
PUny  (JET.  N*  iL  is).  The  second  part  of  the  sUtement  of 
Heredotua~-the  reality  of  the  prediction  by  Thales— has  been 
ffsquently  called  in  question,  chiefly  on  the  ground  that,  in 
order  to  predict  a  solar  edipse  with  any  chance  of  success, 
one  shoidd  have  the  command  of  certain  astronomical  facts 
which  were  not  known  imtil  the  3rd  century  B.a,  and  then 
merely  approximately,  and  only  employed  with  that  object 
in  the  foUowing  ceaUicy  by  Hipparchus.  The  question,  how- 
ever, is  not  whether  Thales  oouki  predict  the  edipse  of  the  sun 
with  any  chance  of  euocess— much  lesa  whether  he  oould  state 
beferehand  at  what  places  the  ecUpsevoiild  be  visible,  u  some 
famve  enoBeoasly  sapposed,  and  which  at  coune  would  have 
been  quitie  faapoasible  for  him  to  do^  hut  simply  whether  he 

'  Bretfichnefder  (Die  Gam.  vof  BuUiies,  p.  40),  without  ttatine 
hk  authority,  gives  "  between  58s  and  583  B.C."  •»  the  date  oT 
the  ancfaonship  of  Damaaius.  In  thb  be  '»  toUowed  by  some  other 
recent  wxiten^  who  infer  thence  that  the  name  "  wise  *  was  con- 
ferred on  Thales  on  account  of  the  success  of  his  prediction.  The 
date  586  B.C.,  given  above,  which  is  taken  froni  Clinton,  is  adopted 

^'"On  thq  BtfipMS  of  Ag«0iocles»  Thales,  and  Xerxes.*'  Pka. 
Tktau,  vol,  cjdiii.  p.  J179  ae^.,  |8$3. 
,  'Athenaeum,  D,  Q19.  1 852. 
<  Astronomisck  unteriUchetHren  der  lOdkHftnn  Finstemieae,  Ac., 


foretold  that  there  would  be  a  solar  edipse  in  that  year,  <l 
suted  by  Herodotus.  Now  as  to  this  there  is  quite  a  remarkable 
unanimity  in  the  testimony  of  the  andeats,  and  the  evidence 
is  of  the  strongest  kind,  ascending  to  Uoodotus,  and,  aooording 
to  the  account  of  Diogenes  Laftthis,  even  to  Xenophanes,  who 
was  an  Ionian,  mid  not  much  later  than  Thales.  Further, 
we  know  that  in  the  8th  century  b.c,  there  were  observatoria 
in  most  of  the  large  cities  in  the  valley  ef  the  Euplumles,  and 
that  pr<rfesskmal  astronomers  regulariy  took  observations  of 
the  heavens,  copies  of  which  were  sent  to  the  king  of  Assyria; 
and  from  a  cuneiform  inscription  found  in  the  polace  of  Senna* 
cfaerib  at  Nineveh,  the  text  of  which  is  given  by  George  Smith,' 
we  learn  that  at  that  time  the  epochs  of  edipses  of  both  sun  md 
moon  were  predicted  as  possible-^robably  by  means  of  the 
cycle  of  223  lunations  or  Chaldaean  Saroa— and  that  observe* 
tiona  were  made  accordingly.  1 

The  wonderful  fame  of  Thales  amongst  the  andents  must  have 
been  in  great,  part  due  to  this  achievement,  which  seema,  aoore- 
over,  to  have  been  one  of  the  chief  causes  that  excited  amongst 
the  Hellenes  the  love  of  science  vAdch  ever  afterwards  cfaarw 
acterized  them.  Thales  seems  not  to  have  left  any  writing^ 
behind  him,  though  as  to  this  .there  a|q>ears  to  be  some  doubt 
(see  Diog.  LaSr. '  L  23).  Many  anecdotes,  amusing  nther 
than  instructive,  are  related  of  him,  which  have  been  handed 
down  by  Diogenes  LaCrtius  and  other  writers.  From  some  of- 
them  it  would  appear  that  he  was  engaged  in  trade,  widch  is 
indeed  expressly  stated  by  Plutarch  (5o/ofi,c  i).  It  is  probable 
that  in  the  pursuit  of  commerce  he  was  led  to  visit  £|Orpt  Of 
the  fact  that  Thales  visited  Egypt,  and  there  became  acqtiainted 
with  geometry,  there  is  abundant  evidence.  Hieranymus  of 
Rhodes  (ap.  Diog.  LaCr.  i.  27)  says,  '*  he  never  had  any  teacher 
except  during  the  time  when  he  went  to  Egypt  and  associated 
with  the  priests.*** 

But  the  characteristic  feature  of  the  work  of  Thaka  was  that  to 
the  knowledge  thus  acquired  he  added  the  oipital  creation  of  the 
geometry  of  lines,  which  was  essentially  abstract  in  iu  charaaer. 
The  only  geometry  known  to  the  Egyptian  priests  was  that  of 
sur&ces,  together  with  a  sketch  of  that  of  solids,  a  geometry 
consisting  of  some  simple  qundrstures  and  elementary  cubatures, 
which  they  bad  obtained  empirically.  Thales,  on  the  other 
hand,  introduced  abstract  geometry,  the  object  of  which  is  to 
establish  precise  relations  between  the  different  parts  of  a 
figure,  so  that  some  of  them  could  be  found  by  means  of  others 
in  a  manner  strictly  rigorous.  This  was  a  phenomenon  quite 
new  in  the  world,  and  due,  in  fact,  to  the  abstract  spirit  of  the 
Greeks. 

The  following  discoveries  In  geometry  are  attributed  to  Thales:—* 

(1)  the  circle  is  biaected  by  its  diameter  (Prod.  op.  cii.  p.  157); 

(2)  the  angles  at  the  base  of  an  isoacelea  triangle  are  equal  (la. 
p.  250);  (S)  when  two  straieht  lines  cut  each  other  the  vertically 
opposite  an^es  are  equal  (id.  p.  299);  (4)  the  angle  in  a  semi- 
circle is  a  right  angle;*  <5)  the  theorem  Euclid  i.  26  is  leforred 
to  Thales  by  Eudemua  (Prod.  9p.  cit.  p.  352).  Two  applications 
of  gcometnr  to  the  aolution  of  practical  proSlems  are  also  attri- 
buted to  him: — (1)  the  determination  of  the  distance  of  a  ship 
at  sea,  for  which  he  made  use  of  the  last  theorem ;  (2)  the  deter* 
mination  of  the  height  of  a  pyramid  by  means  of  the  length  of  ics 
shadow;  according  to  Hieronymus  of  Rhodes  (Diog.  Lal^r.  i.  s?) 
and  Hinv  {N.  H.  xxxvt  la),  the  shadow  was  measured  at  the 
hour  oi  the  day  when  a  man's  shadow  is  the  same  length  as  him- 
self Plutarch,  however,  states  the  method  in  a  form  requiring  the 
knowledge  of  Eudid  vL  4,  but  without  the  restrktion  as  to  the 
hour  of  the  day  {SepL  Sap.  Comnv.  2)  Further,  we  learn  from 
Diogenes  LaCrtius  (i.  ss)  ttiat  he  perfected  the  things  relating  to 
the  scalene  triangle  and  the  theory  of  lines.  Proclus.  too,  in  his 
summarjf  of  the  history  of  geometry  before  Euclid,  which  he  prob-' 
ably  derived  from  &iderou8  of  Rhodes,  says  that  Thaka,  having 
visited  Egypt,  first  brought  the  Icnowlcdge  of  geometry  into  Greece, 

•  Assyrian  Dtscovenes,  p.  409. 

•  Cf.  Pamphila  and  the  spunous  letter  from  Thalcs  to  Phcrecydcs, 
ap.  Diog.  La£r. ;  Proclus,  In  primum  Euclidxs  Elemenlorum  librum 
umtmentarih  ed.  Friedlein«  p.  65;  Pliny.  H.  N  xxxvi.  is;  lAm> 
blichus.  In  Vtt.  Pofthag.  la;  Plutarch,  Sept.  Sap.  Conviv.  2,  Dm 
Iside,  10.  and  Plac  i.  3,  I. 

'  This  is  unquestionably  the  meaning  of  the  statement  0I  Pamphila 
(temp.  Nero),  ^p.  Diog.  La$r.  i.  34,  that  he  was  the  Arst  person  to 
dexribf  a  righ^angled  triangfe  io  ac  ciide. 
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tfiat  he  discovered  many  things  himaeir.  «nd  coDimumcatcd  the 
beginnings  of  many  to  his  successors,  some  of  which  he  attempted 
in  a  more  abstract  manner  (<a*i»XtKiSir4^or)  and  some  in  a  more 
intuitional  or  sensible  manner  (sloArruc^ciMr)  i,op»  eU.  p.  6s)* 

From  these  iodicatioas  it  is  no  doubt  difficult  to  d^erminc  what 
Thalcs  brought  from  Egypt  and  what  was  due  to  his  own  inven- 
tion. This  difficulty  has,  however,  been  lessened  since  the  trans- 
htloa  and  publication  of  the  papyrus  fthtnd  by  Eisenlohr;*  and 
it  is  now  genenally  achnitted  that,  ia  the  distinction  made  ia  the 
la^t  passage  quoted  above  from  Proclus*  refeiVHca  is  made  to  the 
two  forms  of  his  work — otoArrixwrcpor  pointing  to  what  he 
derived  from  Egypt  or  arrived  at  in  an  Egyptian  manner,  while 
«atfaXiJft^r«Aoi'  indicates  the  discoveries  which  he  •  made  in  accord- 
aotc  with  the  ^reek  spirit.  To  the  former  belong  the  theocema 
(i),  (2),  and  (3).  and  to  the  latter  especially  the  theorem  (4),  and 
also,  probably,  his  solution  of  the  two  practical  problems.  We 
infer,  then,  [i]  that  Thales  must  have  known  the  llieorem  that 
the  sum  of  the  three  angles  of  a  triangle  are  equal  to  two  rieht 
angles  Thi»  inlecftnce  is  made  from  (4}  taken  along  with  (d).  No 
doubt  we  are  informed  by  Produs.  on  the  authority  of  EudcaiiM, 
that  the  theorem  Euclid  i.  32  was  first  proved  in  a  general  way. 
by  the  Pythagoreans;  but,  on  the  other  hand,  we  learn  from 
Geminus  that  the  ancient  geometers  observed  the  equality  to  two 
right  angles  in  each  kind  of  triangle— in  the  eouilateral  fiirst,  then 
in  the  tsoaceles,  and  lastly  in  the  scalene  (ApoU.  Ctmico*  ed. 
Halleius,  p.  9),  and  it  is  puiin  that  the  seometers  older  than  the 
Pythagoreans  can  be  no  other  than  ThaTes  and  his  school.  The 
theorem,  then,  eeema  to  have  been  arrived  at  by  induction,  and 
may  have  been  sugge^ed  by  the  contemplation  of  floors  or  walb 
covered  with  tiles  of  the  form  of  equilateral  triangles*  or  aquans* 
or  hexagons,  [a]  We  see  also  in  the  theorem  (4)  the  first  trace 
of  the  important  conception  of  geometrical  lod.  which  we,  there* 
foce.  attribute  to  Thales.  It  is  worth  notking  that  it  was  in  this 
manner  that  thia  remaricable  f>ropcrty  of  the  circle,  with  whkh, 
\p.  fact,  abstract  geometry  was  inaiugurated,  i»esented  itself  to  the 
linagination  of  Dante: — 

"  O  se  del  mezzo  cerchio  far  si  puote 
Triangol  s),  ch'un  retto  non  avesse."'^Par.  c.  xiii.  loi. 

(3I  Thalcs  discovered  the  theorem  that  the  sides  of  equiangular 
tnangtes  are  proportional.  The  knowledge  of  this  theorem  is  dis- 
tSnctty  attributed  to  Thales  by  Plutarch,  and  it  was  probably 
made  use  of  also  in  his  determination  of  the  distance  of  a  ship 
at  sea. 

Let  us  now  confer  the  importance  of  the  work  of  Thales. 
I.  In  a  scientific  point  of  view:  (a)  we  see,  in  the  first  place,  that 
t^  his  two  theorems  he  founded  the  geometry  of  lines,  which  has 
ever  since  remained  the  principal  jiart  of  geometry;  (6)  he  may, 
in  the  second  place,  be  fairly  considered  to  have  laid  the  founda- 
tion of  algebra,  for  his  first  theorem  establishes  an  equation  in  the 
true  sense  of  the  word,  while  the  second  institutes  a  proportion.' 
n.  In  a  philosophic  point  of  view:  we  see  that  in  these  two  theorems 
of  Thales  the  nrst  type  of  a  natural  law,  i^.  the  expression  of  a 
fixed  dependence  between  dinerent  Quantities,  or,  in  another  form. 
the  disentanglement  of  constancy  m  the  midst  of  variety — has 
decisively  ansen.'  .III.  Lastly,  in  a  practical  point  of  view: 
Thales  furnished  the  first  example  of  an  application  of  theoretical 
flcomctry  to  practice,^  and  laid  the  foundation  of  an  important 
branch  of  the  same — the  measurement  of  heights  and  distances. 
For  the  further  progress  of  geometry  see  Pythagoras. 

As  to  the  astronomical  knowledge  of  Thales  we  have  th^  follow- 
ing notices : — (t)  besides  the  prediction  of  the  solar  eclipse,  Eudcmus 
attributes  to  nira  the  discovery  that  the  circuit  of  the  sun  between 
the  solstices  is  not  always  umform;*  (2}  he  called  the  last  day  of 
the  month  the  thirtieth  (Diog.  Laer.  1.  24);  (^)  he  divided  the 
year  into  365  days  {Id.  1.  37);  (4)  he  determined  the  diameter 
ct  the  sun  to  be  the  720th  part  of  the  zodiac;'  (5)  he  appears 
to  have  pointed  out  .the  constellation  of  the  Lesser  Bear  to  his 
countrymen,  and  instructed  them  to  steer  by  it  (as  nearer  the 
pole]  instead  of  the  Great  Bear  (Callimachus  ap.  Diog.  taXx.  \ 
23;  cf.  Aratus,  Phawomena,  v.  36  seq.).  Otbtf  discoveries  in 
antronomy  are  attributed  to  .Thales,  but  on  authorities  which  are 
not  trustworthy.  He  did  not  know,  for  example,  that  "  the  earth 
in  spherical,"  as  is  erroneously  stated  by  Plutarch  {Placila,  iii.  10); 
dtk  the  contrary, 'he  .conceived  it  to  be  a  flat  disk,  and  in  this  sup- 
position he  was  followed  by  most  of  his  successors  in  the  Ionian 
schools,  iocluding  Anaxagoras.    The  doctrine  of  the  sphericity  of 

•  *  Ein  maOtemaUseket  Handbuch  der  altcn  Ae^yptet  (Leipzig,  1877). 

*  AugQste  Comte,  Sysihne  ie  PolUigue  PostHoe,  iii.  pp.  397,  300^ 
■  P.  Lofiitte,  Us  Grands  Types  de  rHumauiii,  vol.  li.  p.  393. 

*  /Wa.,  p.  394- 

*Theoni8  Smyrnael  Platonlci  LibtT  de  Astronomic  ed.  Th.  H. 
Martin,  p.  334  (Paris,  18^9).   Cf.  Diog.  LaCr.  i.  34. 

*  This  is  the  received  interpretation  of  the  passage  in  Diogenes 
La.Srtins,  i.  34  (see  Wolf,  Gescn.  der  Astron.,  p.  169),  where  otX-nraknt 
is  probably  a  scribe's  error  for  tt^axcR.  Cf.  Apuleius,  Florida, 
iw.  18,  who  attributes  to  Thales,  then  old,  the  discovery:  *'  quotiens 
pol  «^gnitiifffi  nr  ao«  dfcuhim  quem  permeat  metiatur. 


the  earth,  for  which  the  feaeaithea  of  Anaxiouiader  had  prepare^ 
the  way/  was  in  fact  one  of  the  great  discoveries  of  Pythagoras 
was  taught  by  Parmenides,  who  was  connected  with  the  iVtha-* 
goreans.  and  renuiined  for  a  long  time  the  exclusive  property  ol 
the  Italian  schools.*  (G.  J .  A«) 

PkUosopky.-^^H\iStslt  m  tdrtue  of  his  political  aagadty  and 
intcUeciual  eminence  Thales  held  a  pkce  in  the  traditioiud  list 
of  the  wise  men,  on  Ihe  strength  of  the  da^nterested  love  of 
knowledge  which  appeared  in  his  physical  speculations  he  va» 
accounted  a  "  philosopher  "  (^X69o^of>.  His  *"  philosophy  "  in 
usually  summed  up  in  the  dogma  "  water  is  the  principle,  or 
the  element,  of  things  ";  but,  as  the  technical  terms'*  principle  ** 
(^4)  u><i  "  element  "  {arcKxfiw)  ^^  not  yet  come  into  use, 
it  may  be  conjectured  that  the  phrase  "  all  things  are  water'* 
(w&Kra  ^Shtap  ^0  more  exactly  represents  his  teadbing.  Writings 
which  bore  his  name  were  extant  in  antiquity  i  but  as  Aristotle, 
when  he  speaks  ol  Thaks's  doctrine,  always  depends  upon 
tradition,  there  can  be  little  doubt  that  they  were  forgeiieSb 

From  Aristotle  we  learn  (i)  that  Thales  found  in  water  the 
origin  of  things;  (2)  that  he  conceived  the  eart)i  to  float  upon  a 
sea  of  the  elemental  fluid -,  (3)  that  he  supposed  all  things  to  be 
full  of  godsi  (4)  that  in  virtue  of  the  attraction  exercised  by  the 
magnet  he  attributed  to  it  a  souL  Here  our  information  ends. 
Aristotle's  suggestion  that  Thales  was  led  .to  his  fundamental 
dogma  by  observation  of  the  part  which  moisture  plays  in  the 
production  and  the  maintenance  of  Ufe,  and  SimpUcius's,  that 
the  impressibility  and  the  binding  power  of  water  were  perhaps, 
also  in  his  thoughts,  are  by  admission  purely  conjecturaL. 
SimpUcius's  further  suggestion  that  Thales  conceived  the  ele-^ 
ment  to  be  modified  by  thinning  and  thickening  b  plainly 
inconsistent  with  Ihe  statement  of  Theophrastus  that  the  hypo- 
thesis in  question  was  peculiar  to  Anaximenes.  The  assertion 
preserved  by  Stobaeus  that  Thales  recognized,  together  with 
the  material  element  "  water,"  "  mind,"  which  penetrates  it 
and  sets  it  in  motion,  is  refuted  by  the  precise  testimony  of 
Aristotle,  who  declares  that  the  early  physicists  did  not  distin- 
guish the  moving  cause  from  the  material  cause,  and  that  before 
Hermotiinus  and  Anaxagoras  no  one  postulated  a  creative 
intelligence. 

It  would  seem,  then,  that  Thales  sought  amid  the  variety  of 

things  a  single  material  cause;  that  he  found  such  a  cause  in 

one  of  the  forms  ol  matter  most  familiar  to  him,  namely,  water, 

and  accordingly  regarded  the  wodd  and  all  that  it  contains  a& 

water  variously  metamorphosed;  and  that  he  asked  himself 

no  questions  about  the  manner  of  its  transformation. 

The  doctrine  of  Thales  was  interpreted  and  developed  in  the 
course  of  three  succeeding  ^eneratbns.  First,  Anaximandcr  chose 
for  what  he  called  his  "  ptmciple  "  (Ipx4)t  tiot  water,  but  a  cor- 
poieal  eleniedt  intermediate  between  fire  and  air  on  the  one  hand 
and  water  and  earth  on  the  other  Next,  Anaximenes^  preferring 
air.  resolved  its  transformations  into  processes  of  thmning  ana 
tMckenin^r.  Lastly,  HeracUtus  asserted  the  claims  of  fire,  which 
he  conceived  to  modify  itself,  not  occasionally,  but  perpetually. 
Thus  Hiales  reoognicea  change,  but  was  not  careful  to  explain  it; 
Anaximander  attributed  to  change  two  directions;  Anaximenes 
conceived  the  two  sorts  of  change  as  rarefaction  and  condensation; 
Heraclitus,  perceiving  that,  if,  as  his  predecessors  had  tacitly 
Msumed,  change  was  occasional,  the  interterence  of  a  moving  cause 
was  necessary,  made  change  perpctuaL  But  all  four  agreed  in 
tracing  the  variety  of  things  to  a  single  material  cause,  corporeal, 
endowed  with  qualities,  and  capable  01  self-transformation.  A  new 
departure  was  taken  by  the  Eleatlc  Parmenides  (ff-v.*),  who,  escpressly 
noting  that,  when  Thalcs  and  his  successors  attributed  to  the  sup- 
posed element  changing  qualities,  they  became  pluiansts,  reouired 
I  that  the  superficial  variety  of  nature  should  he  strictly  distin- 

Saished  from  its  fundamental  unity.  Hence,  whereas  Thales  and 
\i  successors  had  confounded  the  One,  the  element,  and  the  Many, 
its  modifications,  the  One  and  the  Not-Om  or  Many  became  with 
Parmenides  matters  for  separate  investigation.  In  this  way  two' 
lines  of  inquiry  originated.  On  the  one  hand  Empedocles  and 
Anaxagoras,  abandoning  the  purrtuit  of  the  One,  gave  themselves 
to  the  scientific  study  ot  the  Manv;  on  the  other  Zeno,  abandoning 
^e  punuit  of  the  Many,  gave  hunadf  to  the  diaiectkal  study  of 
the  One.    Both  suooessions  were  doomed  to  failure;  and  the  result 

'  In  likening  the  earth*  to  a  cylinder  Anaximander  recogmzed  it* 
dicular  figure  1*  one  directbn. 

•  See  G.  V.  Schlapardli,  IPrecmsori  di  Copemko  ndF 
p.  3  (Milan,  ^8;^. 
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M  phymcktx  vu 
— {a)  Cfomttneol  and 
Haakil,  Zu 


In  ttf  ErUiia  (LcipiJi, 
MaUitmillUl  {Leip«.  1874): 
>iii  -Hula  u  EucUS."  klr- 
I.  Cantor.  forf'lHHMI  lU>ir 
Mo):   p.  TflOTitry.^^TTij:*. 


ji.  J.  AUmaa,  "Gffck  GcDRWry 

•uflriu.   Mo.  V.   (Dublin,   lB;;f; 
CiKlrKUt  At  Usllirmalik   (Lnpiii 

de  Milet  rt  nu'il  «  CTflpnint*  i  1  tgypiP,  emit  rmiKjovntq 
Much  1880;  ^-L*  TnJilion  louchani  tVlhwotr.  Onoputo, 
Thilta,"  BuL  <la  Sc.  Maili..  May  1SS6;  k  Wi4l.  Ctxkuku  . 

IIOKY.    (f)  PWDiDpiuiiJ.    Tlie  iMioriM  of  Ci«k  pfiHoK^hy  m 

(C6iiinBHM»40)-  '  'Of-Kl 


wtigbt  1 


WiUIai 


CiookM, 


ring  B  spKtra 


It  Tllkcrodc  in  Ihc  Han,  obKrvcd  *  grnn  line  iotdgii 
to  «U  ihcD  knovD  'spectra.  He  concluilcd  (hal  tbc  mineral 
contained  1  new  element,  to  nhich  begsvcthcDanieof  (hillium. 
from  SaUdt,  a  grccn  twig,  Ciookcs  presumed  that  his  IbalUum 
vas  »mething  of  the  onkt  of  sulphur,  selenium  or  Icllurium  ; 
but  Lamy,  who  anticipated  him  in  isolating  ihe  new  element, 
found  it  to  be  n  melil.  Oui  knowledge  of  the  chemistcy  of 
tballium  is  based  chiefly  upon  the  laboura  of  Crookei. 

The  chemical  characier  of  thallium  present  sinking  pecu- 
Uarilies,  Dumas  once  called  it  the  "  antilicrkyti^kia  faraioim 
of  metals."  As  an  ctcmenliry  substance,  il  is  very  similar  in 
Its  physical  properties  to  lead;  il  resembles  lead  chemically 

insoluble    iodide.     Bui    Ibe    hydioilde  of  thillium,  in  most 

tirongly  basic,  forms  an  insoluble  cbloroplatmate,  and  an  atom 
Biikingly  aimilai  to  Ifae  coire^noding  polasium  compounds. 
Yet,  unlike  potassium  or  lead,  it  forms  a  feebly  basic  scsqmoiide 
limitar  to  manganic  oiide,  MmO.. 

Traces  ol  (Jialbum  eiist  in  many  kinds  of  pyiilei,  as  used 
tot  vitiiol-making.  The  only  known  mineral  of  which  it  forms 
an  essential  component  is  the  larc  mineral  ctookesiie  of  Skri- 
kerum,  Smiland,  Sweden,  whith,  according  to  NoidcnskiBld, 
contains  3J-J  per  cent,  of  selenium,  4S-8  per  cenl.  of  copper, 
1-7  per  cent,  of  silver,  and  i;-!  per  cent,  of  tfiallium.  The  besL 
n«  materials  for  liie  piepaiatioB  of  thallium  are  the  fluc-duMl 
produced  indujltially  in  the  roasling  of  thaiiiierous  pyrites 


rrought  with  si 


.....  .  enlly  iMOciated 

.  The  flue-dust  from  the  pyrites  of  Theui,  ntai 
Spa  (Belgium),  according  lo  Bditcher,  contains  o-j  to  o-7S  pet 
cenl.  of  ihalUum;  that  ^  the  pyrites  of  Mcggen,  according  to 
Canlanjen,  as  nuchas  I'l  per  ceoU;  while  that  of  the  pyiitei 
•f  Ruhrort  yielded  r  per  cent,  ol  the  pure  chloride  to  Guoniiig. 
For  the  eiiniction  of  Ihe  meia]  from  chamber  mud.  the  latter  is 
boiled  with  water,  which  eiliacti  Ihe  thallium  u  Ihc  sulphate. 
From  Ibe  bitefed  aoliilion  Ihe  thalliuin  ii  prtcipilnted  a>  Ihc 
chloride  by  addition  of  hydrochloric  acid,  alonB,  in  scneiaL  with 
moic  or  Icis  of  lead  chloridE.  The  mlicd  cHloiidci  are  binlcd 
down  to  dryness  wiih  aulphuricactd  (DCDi\VFTt  ihem  into  aulpiiBFes, 
_ir.L  __.  .1.. .  ,pp3f^^^  ^y  IxHiiaE  water,  which  diaoivos  only 


■e  Ihilliui 
ired.  ai 


K"5 


Detnllic   spon 
n.  iutal  fal 


atJDotphcre  of  hydrogen,  and  1 

Melatlic  thallium  Es  Uunh  while;  it  I)  eitRmdy  lolt  and 
almost  devoid  ol  tenacity  and  elastictty.  Iti  qiecific  gravity 
la  ii'SS.  It  fuses  al  190'  C;  at  a  while  beat  II  boiU  and  can 
be  distilled  in  hydrogen  gas.  lis  vapoor  deidty  at  171S* 
c«na|»ikd*  to  lb*  itK^ectiie  Tli.  Its  mht  eoknt  (Ik  Bonsen 
Dune  ■  brffht  green.    When  heated  in  air  11  is  nidUy  oafdlied, 


with  Ibe  tonnatloD  of  ■  leddlih  ot  vioirt  vapooi.  WIwii  v 
poaed  10  the  air  it  becomes  quickly  covoed  wiihafilmofoiide^ 
the  laniidied  metal  wbes  planned  into  wMtr  rtawiiiii  Ht 
metallic  lostie,  the  oiide  fibn  being  quicUy  ditiolved.  When 
kept  in  contact  with  water  and  au-  it  is  gradually  convened  into 
hydroxide,  TIOH.  It  decompoKs  water  at  a  red  beat,  llboat- 
ing  bydnsm  and  beang  iMell  eoavcrted  into  (be  hydEUc  It  it 
readily  sohible  in  nitric  and  niiADTic  acids,  bul  lea  so  in  bydn- 
cUorlc. 

Thallium  form*  two  (erie*  of  salts:  thaUou,  in  wbkh  Ih( 
melal  is  manovalent ;  and  Ihallic,  in  which  il  it  Iriviiltnt.  Il 
the  thallous  series  many  analo^es  with  lead  compotttids  ait 
observed;  in  Ibe  thillie  tome  lesemblaDcc  to  aluirusluiii  and 
gold. 


hjdraiidt.  TIOH,  Is  most  eeneoiemly  pnpand  by  de- 

^ the  telutiaa  o(  the   iulpliate  with  baryta  water.     It 

crynlHies  Inta  it*  fdaiica  in  loiic  yellow  nseAeb  TIOH  or 
TlOH  +HiO.  wUeh  (Bwlve  rewlity  In  water,  focmiag  an  iiKeriKly 
alkaliK  tolulion,  which  acta  aa  a  cauilic,  and  lite  )t  grwlfly 
abaoilit  carbonic  add  Iron  the  alowsphen.  Unlike  the  aUcatlt, 
il  readily  loiea  its  water  at  100' C.  and  even  althvonllnarv  tempera- 
ture, to  form  the  onide  TlvO,  which  ia  block  or  black-videl. 

Thallic  mtit,  TIO  or  Tl/>b  isu  obuiood  by  O.  Rabe  (AtA 
J.C.S.,  i^aj,  i.  TM)  by  aciinc  with  h)4nifn  pemide  00  an 
alkaline  solution  of  tballoat  eulphate  at  h^  renpentvivt,  aa 
initial  led  pneipalate  rapidly  cJianging  into  a  bluiUHblBch  com- 
pound-  It  meltt  at  770*  and  drconneca  rapidly  above  8ao*, 
jtiving  oiygen  and  thalkiut  oiide.  rtaU™  -"—-'-  •""  - 
i~dlt  ol     ■     ■  ■ 


lie  pteeipltaled  chloride  dimlvea 

ric  acid,    urboiute  of  soda  h1 

Talltui  MiJt.  Til,  is  obtained  u  a  yelk 
uiret  16,000  pant  of  cokl  water  for  iu  to 


reet  union  of  its  eomp 

nd  when  cooled  down  a 

^aal  yellow  oa  aiandi 

iw  crnialjine  powder: 

.    7«aJr«iJta«r>£,  TIF, 

tilled  by  crytlalUaiiig  a  1 

acid.     It  n •■' 


ution  ol  a  thaJknu  Bit,  M 
.  The  ydkiw  cryBals  melt 
■  nd  colsur,  whkh  change* 
nWIeM  trtmlie.  TIBr.  is  a 
formed  BoalogcHisly  to  tha 
I  white  gtlateaiiv  octahedra; 
B  of  the  carbonate  in  hydro- 

, fluoride  In  forming  an  acid 

Hit,  TIHF..    Tkillnu  ckhroplaliiiiM,  TliPtOi,  readily  obtainable 
from  thallous  salt  Khiliont  by  addition  of  platinum  i^aride,  la  a 

S How  precipitate  aotubte  ID  no  le«a  than  15.000  paitaof  cold  water, 
•aUms  frriUaHU.  TICO.  and  fttiedaU.  TIIO^  ate  intereslinl 
inasmuch  as  they  are  itomorpbout  with  tbccorRapoadiitf  potaaiium 
■attt.  Otherinttancetoltbeliomotiihismof thallouiiriilipatuuum 
■altaan  the  nlltalet,  pbotphaies,  bydtajoatet,  aulphatet,  cbrDt]iate*B 
'  amtlogoiuly  coutituted  dauble  aali^aiul  also  tbs 
es andjHciBtet.  Ttaatmi artHofe, TliCQb  non 
GOaipound  than  aAy  other  orifinary 
'  •'-  npouR  of  thaHout  hydrate  ts 
blamed  when  Ihe  moiat  metal  1* 
leaptendeal  monocliitic  priunai 


oiolatet,  meemales  and  wcibI 

carbonate    [|  Is  prodnced  ^-^ 
carbon  lUonde,  and  Ihcrvfc 

nlSHein  w 


.    TAoUnu  »J^lkill,^£6i.  fomu  cbi 
.„  -. — r.  which  melt  at  a  red  beat  ^th  A-.^.., , 

lulphur  dioxide  being  evolved.  It  unitet  with  lulphurfc  acid  ajvint 
an  acid  sail.  TlHSOrlHiO,  and  with  aluminium,  chromium  anS 
iron  mlpbatet  10  form  an  "  alum."  Il  al»  forma  double  (ills  of 
Ibe  tjftt  TI,50,(M(J'e,ZnSO,).fiHA  nWfsu  -i-Ipiidi,  TIS,  la 
obtained  at  a  black  predpitat*  by  poBtiiw  sulphuretted  hydnjeeit 
into  a  Ihalloui  lolulioa.  It  it  Insoluble  in  water  and  in  the 
alkalis,  but  readily  disaolvea  lathe  mineral  acids.  On  thallium  atil^ 
phidiaieeH.  POabon.  Abl. /.C£.  1007,  ii  ~~ 

TINO1.  h  obtained  as  white.  rhoir>^  —' 
solution  of  Ihe  metal,  oxide,  carbona 
ihalloui  pbosphatn  are  known,    Thi 

ihid^i^aJu  (^  V/.  Stoite^^ko 
Tbaaic  Dxiifi.  TI1O1.  it  o.'     '     ' 


IT  «id  alkalis,  by  plur 


(    leddish    powdet. 


'^ll^mai 


of  aodiun hypochloiiti^  OndryingitbailliecompoiitionTIO(OH). 
Hydrochloric  acid  give*  tbtflous  chloride  and  cU^riiR;  sul^rk: 
acid  gives  of  ot^en;  and  on,  healing  it  first  gives  tbe  iruukla 
and  aflennards  the  monoxide.  The  hydroxide  ii  obtained  >• 
brown  heuBonal  plates  by  fusiDg  Ihallic  onide  with  potash  to 
which  a  VlJi  water  baa  been  added.      TTuUic  cUirilt,  TKHi,   I* 
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iihtiiiiwl  Igr  tSMtliic  the  menocblofide  witb  chloriae  under  wnter: 
irfvaporMioii  in  »  vacuum  gives  coIouHms  ddiqueaceat  crysUl*  PI 
TlCU'Hip.  By  hating  tlw  metal  or  thalkMis  cblocide  in  cblonne^ 
TlCMICti  is  obtained,  which  on  further  heating  givesSTlOTla^ 
UB  a  vellowish  brown  mass.  The  chloride  when  anhvdxout  is  a 
crystalliae  mass  which  melts  at  24*.  It  forms  seven!  aouble  salts^ 
«f.  with  hydrochloric  acid  and  the  alkaline  chlorides,  and  alio 
with  jiitrosvl  chloride.  The  chlorine  is  not  Gora{>letcly  piwipitated 
by  silver  nitiate  in  nitric  add  solution,  the  ionization  apparently 
aot  proceeding  to  all  the  chlorine  atoms.  Tkallie  tpdide,  TUa,  is 
interesting  on  account  of  its  isomorphism  with  rubidium  and 
caesium  tri»iodides,  a  resemblance  which  suggests  the  formula 
Tli(Ii)  for  the  salt,  in  which  the  metal  is  obviously  monovalent. 
Oa  the  halogen  compounds  see  V.  Thomas,  Abst.  J.CS,  (l5K>7}, 
S.  ^.  TltaUic.  sidphaU,  U(SO0a-7H.O.  and  IhaUic  utSroU, 
Tl(NOa)s*8H^,  are  obuined  as  colourless  crystals  on  the  evapora« 
tion  of  a  solution  oif  the  oxide  in  the  corresponding  acid.  The 
sulphate  decomposes  into  sulphuric  acid  and  the  trioxide  00  warming 
with  water,  and  differs  from  aluminium  sulphate  in  not  forming 
alums. 

Analysts. — ^All  thallium  compounds  volatile  or  liable  to  dissoda- 
tbn  at  the  temperature  of  the  flame  of  a  Bansen  lamp  Impsurt  to 
such  flame  an  intense  green  colour.  The  spectrum  Contains  a 
bright  green  of  wave-length  5351.  From  solutions  containins  It 
as  thalious  salt  the  metal  is  eaSly  precipitated  as  chloride,  iodide. 
or  chtoroplatinate  by  the  corresponding  reagents.  Sulphuretted 
hydrogen,  in  the  presence  of  free  mineral  acid,  gives  no  precipitate^ 
sulphide  of  ammonuim,  from  neutral  solutions,  precipitates  TUS 
as  a  dark  brown  or  black  precipitate,  insoluble  in  excess  of  reagent. 
Thallic  salts  are  easily  tcducra  to  thallous  by  means  of  solution 
of  sulphurous  acid,  and  thus  rendered  amenable  to  the  above 
reactions.  The  chtoroplatinate  serves  for  the  qtnuititative  estima- 
tion. L.  F.  Hawlev  employs  sodium  thiostannate  which  precipi- 
tates thallium  as  TitSnS*.  insoluble  in  water,  and  which  may  be 
dried  on  a  Cooch  filter  at  105*.  It  may  be  noted  that  all  thallium 
compounds  are  poisonous. 

The  atomic  weight  of  thallium  was  detennined  very  carefully 
by  Crookes,  who  found  TI*M4-3  (0*i6):  this  figure  waa  con* 
finned  by  Lepierre  in  1893. 

THALWEG  (a  German  word  ctSmpounded  from  Tkd^  vaUey, 
and  Weg,  way)  In  physical  geography,  a  term  adopted  into 
English  usage  signifying  the  line  of  greatest  slope  along  the 
bottom  of  a  valley,  i.e.  a  line  drawn  through  the  lowest  points 
of  a  valley  in  its  downward  slope.  It  thus  marks  the  natural 
direction  of  a  watercourse. 

THAMBS.  the  chief  river  of  England,  lismg  in  several  small 
streams  among  the  Cotteswold  Hills  in  Gloucestershire.  Its 
source  is  generally  held  to  be  at  a  place  known  as  Thames  Head, 
in  the  parish  of  Coales,  3  m.  W.  by  S.  of  Cirencester;  but  daims 
have  also  been  advanced  on  behalf  of  the  Seven  Springs,  the 
head  waters  of  the  river  Churn,  5  m.  S.  of  Cheltenham.  The 
length  of  the  river  from  Thames  Head  Bridge  to  London  Bridge 
is  161}  m.  and  from  London  Bridge  to  the  Nore,  47I  m.,  a  total 
of  209  m.  The  width  at  Oxford  is  about  150  ft.,  at  Teddington 
950  ft.,  at  London  Bridge  750  ft.,  at  Gravesend  2100  ft.,  and 
between  Shecrncss  and  Shocburyncss,'  immediately  above  the 
Nore,  si  m.  The  height  of  Thames  Head  above  sea-level  is 
356  ii^  but  that  of  Seven  Springs,  the  adoption  of  which  as 
the  source  would  extend  the  length  of  the  river  by  several  miles, 
is  700  ft.  The  height  of  the  river  at  Lechlade  is  237  ft.,  the 
average  fall  between  Lechlade  and  London,  143}  m.,  being 
rather  less  than  20  in.  per  mile.  The  drainage  area  of  the  Thames 
is  5924  sq.  m.,  including  that  of  the  Medway,  which,  as  it  joins 
the  estuary  immediately  above  Sheerness,  may  be  considered 
a  tributary  of  the  Thames.  The  Thames  forms  part  of  the 
Gloucestershire- Wiltshire  boundary  to  a  point  below  Lechlade; 
thence  for  a  short  distance  it  separates  Gloucestershire  from 
Berkshire;  after  which  it  separates  successively  Oxfordshire 
and  Berkshire,  Buckinghamshire  and  Berkshire,  Middlesex  and 
Surrey,  and  finally,  at  its  estuary,  Essex  and  Kent.  In  the 
succeeding  paragraph  the  bracketed  figures  indicate  the  dis- 
tance in  miles  above  London  Bridge. 

The  upper  course  lies  through  a  broad  valley,  between  the 
foot-hills  of  the  Cotteswolds  on  the  north,  and  the  slight  eleva- 
tions dividing  it  from  the  Vale  <rf  White  Horse  on  the  south. 
The  scenery  is  rural  and  pleasant;  the  course  of  the  river 
winding.  Before  reaching  Oxford  the  stream  swings  north, 
cast  and  south  to  encircle  the  wooded  hills  of  Wytbam  and 
Camnor,  «luch  «vcrlooh  the  dty  (lom  the  west.    The  Wiadrusli 


joins  from  tJbe  north  (left)  at  New  Bridfe  (x36|)»  the  Evenh>dd 
near  £^ynsham  (119),  and  the  Cberwell  at  Oxford  (zia).  Bop 
tween  Lechlade  and  Oxford  the  main  channel  sends  off  many 
narrow  branches;  the  waters  of  the  Windiush  ara  similarly 
distributed,  and  the  branches  in  the  neighbourhood  of  Oxford 
form  the  pictaresqae  "  backwaters  "  which  on^  light  pleasure 
boats  can  penetrate.  The  river  then  follows  a  valley  confined 
between*  thie  hills  on  either  side  of  Oxford,  passes  the  pleasant 
woods  of  Nuneham,  and  at  Abingdon  <io3|)  receives  the  Ock 
from  the  Vale  of  White  Horse.  At  Dorchester  (95})  the  Thame 
enters  on  the  left,  and  the  river  then  passes  WalUngford  (90}) 
and  Goring  (Ss).  Hitherto  from  Oi^ord  its  course,  thou^ 
greatly  winding,  has  lain  generally  in  a  southeriy  direction^ 
but  it  now  bends  eastward,  and  breaches  the  chalk  hills  in  a 
narrow  gap,  dividing  the  Chiltems  from  the  downs  of  Berkshire 
or  White  Horse  Hills.  From  this  point  as  far  as  Taplow  the 
southern  slopes  of  the  Chiltems  descend  niore  or  less  closely 
upon  the  river;  they  are  finely  wooded,  and  the  scenery  if 
peculiar^  beautiful,  especially  in  eariy  summer.  The  charm 
of  the  Thames  is  indeed  maintained  throughout  its  course;  the 
view  of  the  rich  valley  from  Richmond  Hill,  of  the  ouukirts  of 
London,  b  celebrated;  the  river  is  practically  the  only  physical 
attribute  to  the  beauty  of  the  metropolis  itself,  and  the  estuary, 
with  its  burden  of  shii^iing  and  its  industrial  activity,  is  no 
less  admlTBUe.  At  Pangboume  (80})  the  Thames  itceives  the 
Pang  on  the  right,  and  at  Reading  (74!)  the  Kennet  on  the  same 
side.  After  passing  Reading  it  bends  northward  to  Henley 
(65),  eastward  past  Great  Marlow  (57)  to  Bourne  End  (54),  ana 
southward  to  Taplow  and  Maidenhead  (49!),  receiving  the 
Loddon  on  the  right  near  Shljilake  above  Henley.  Windnig  in 
a  south-easterly  direction.  It  passes  Eton  and  Windsor  (43I). 
Datchet  <4ii),  Staines  (56),  Chertscy  (52),  Shepperton  {yi 
and  Sunbury  (26)),  receiving  the  Gobi  from  the  left  at  Staine% 
and  the  Wey  from  the  right  near  Shepperton.  Flowing  past 
Haotpton  Court,  opposite  to  which  it  recdves  the  Mole  on  the 
right,  and  past  Kingston  (20)),  it  reaches  Teddington  (18}), 
Passing  Richmond  (16)  and  Kew  the  river  ffows  throti^  London 
and  its  suburbs  for  a  distance  of  about  25  ro.,  till  it  has  passed 
Woolwich.  Gravesend,  the  prindpal  town  bdow  Woolwich, 
is  264  m.  irom  London  Bridge.  The  estua»y  may  be  taken  to 
extend  to  the  North  Foreland  of  Kent.  In  the  tideway  the 
principal  affluents  of  the  Thames  are  the  Brent  at  Brentford) 
the  Wandle  at  Wandsworth,  the  Ravensboume  at  Deptford, 
the  Lea  at  Blackwall,  the  Darent  just  below  Erith,  and  the 
Ingrebouroe  at  Rainbam,  betides  the  Medway. 

The  basin  of  the  Thames  is  of  curioudy.  composite  character. 
Thus,  the  upper  portion  of  the  system,  above  the  gap  at  Goringi 
is  a  basin  in  itself,  defined  00  the  west  and  south  by  the  CottesniXiM 
and  White  Hotse  Hills  and  on  the  east  and  north  by  the  Chilterns 
and  the  uplands  of  NorthamptooshWe.     But  there  are  ieveral 

Ets  at  which  its  division  from  other  river  basins  is  only  mau'ked 
fc  veiy  low  pasting.  Thus  a  well-marked  depression  in  the 
eswolds  brings  the  head  of  the  (Gloucestershire)  Coin,  one  of 
the  head^treams  of  the  Thames,  very  close  to  that  of  the  Isbome, 
a  tributanr  of  the  upper  Avon;  the  carting  between  the  head* 
streams  01  the  Thames  and  the  Bristol  Avon  unks  at  one  point, 
near  Maloiesbury,  below  300  ft.;  and  head-streams  of  the  Great 
Oust  rise  Kttla  more  than  two  miles  from,  and  only  some  300  ft 
above,  the  middle  valley  of  the  Cberwell.  The  White  Horae  Hills 
and  the  Chilterns  strike  right  across  the  Thames  basui,  but  almost 
their  entire  drainage  from  either  Hank  lies  within  it.  and  similarly 
a  great  part  of  the  low-lving  We^ld,  though  nuirked  off  from  the 
rest  of  the  basin  by  the  North  Downs,  drains  into  it  through  these 
hilb.  It  may  be  noted  further  that  the  Kennet  continues  upward 
the  line  of  the  main  valley  below  the  Goring  gap,  and  the  Cherwell 
that  of  the  main  valley  aoove  it.  The  ba&in  thus  presents  interest- 
ing problems.  The  existence  of  wide  valleys  where  the  small 
upper  waters  of  the  Cherwdl.  Evenb>de  and  Coin  now  flow,  the 
oocunence  of  watcrborne  deposits  in  thdr  beds  from  the  north- 
west of  England  and  from  Wales,  and  the  fact  that  the  Tbame% 
like  its  k>wer  southern  tributaries  which  pierce  the  North  Dowm^ 
has  been  able  to  maintain  a  deep  valley  through  the  chalk  eleva- 
tion at  Goring,  are  considered  to  point  to  the  lonncr  eidstence  of 
a  much  larger  river,  in  the  system  of  which  were  included  the 
upper  waters  of  the  yestut  Severn,  Dee  and  other  rivers  of  the 
west.  The  question,  m  fact,  involves  that  of  the  development  01 
a  laisc  part  of  the  hydragmphy  of  EngUnd. 
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Tbe  Thames  about  Oxford  is  often  caUed  tlie  lafo.  Camden 
gave  currency  to  the  derivation  of  the  word  from  the  combina* 
tion  of  the  names  Thame  and  las.  But  it  .can  be  shown  con- 
clusively that  the  river  has  borne  its  present  designation  from 
the  earliest  times.  Caesar  {De  Bdl.  Gatt,  ▼.  xt)  says  that  at  the 
time  of  his  invasion  of  Britain  it  was  called  Tsmesis.  Dion 
Cassius  (zL  3)  and  Tacitus  {Attn.  ziv.  32)  both  call  it  I^mesa, 
and  in  no  early  authority  is  the  name  has  used.  In  early  Saxon 
times  the  river  was  called  Thamis,  as  may  be  seen  in  a  grant 
before  A.D.  675  to  Chertsey  Abbey  by  the  sub-king  PridiwaM. 
In  the  first  statute  passed  for  improving  the  navigation  of  the 
river  near  Oxford  (21  Jac.  I.)  it  is  called  the  river  of  Thames, 
and  it  was  only  in  a  statute  of  George  II.  (1751)  that  the  word 
Isis  appears.  The  name  Isis  has  indeed  the  authority  of  Spenser 
as  applied  to  the  Thames  in  its  course  above  Dorchester  (Faerie 
Queen f  Bk.  iv.  canto  zi.  stanza  24),  but  there  is  ample  evidence 
to  show  that  long  before  his  time  the  name  of  the  river  through- 
out its  course  was  not  Esb  but  Hiames.  The  word  Isis  b  prob- 
ably an  academic  rendering  of  Ouse  or  Isca,  a  common  British 
river  name,  but  there  is  no/reason  to  suppose  that  it  ever  had 
much  vogue  except  in  poetry  or  in  the  immediate  neighbour- 
hood of  Oxford. 

The  flow  of  the  Thames  varies  greatly,  according  to  the  season 
of  the  year.  The  average  gaugings  at  Teddtngton  tor  the  summer 
months  of  the  years  1883  to  1900  were  ia  July  413,000,000  galkms 
a  day,  in  August  393,000,000  gallons,  and  in  September  375,000,000 
gallons.  The  normal  natural  flow  in  ordinary  summer  weather  is 
about  3^,000.000  gallons  a  day,  and  of  this,  after  the  companies 
have  taken  130,000,000,  only  220,000,000  gallons  are  left  to  pass 
over  Teddinaton  Weir.  After  a  long  ^iod  of  dry  woather  the 
aatucal  flow  has  been  known  to  fail  oonsiderably  below  200,000,000 

K lions,  whibt,  on  the  other  hand,  in  the  rainy  winter  season,  the 
w  in  1894  rose  for  a  short  time  to  as  high  a  figure  as  20,000,000,000 
gallons,  and  the  ordinary  flow  in  winter  months  may  be  put  down 
as  3,000,000.000  galkms.  The  importance  d  stoiage  nservoins  is 
manifest  under  such  conditions  of  flow,  especially  bearing  in  mind 
the  erowth  of  population  in  the  London  district  and  of  its  mcreasing 
needs.  The  water-supply  of  London  is  considered  under  that 
heading;  it  may  be  noted  here  that  the  Thames  forms  the  chief 
sooice  of  supply  for  the  metropolfB}  but  apart  f torn  this  the  corpora- 
tion of  Oxiora  and  two  compames  in  the  Sialnes  district  have 
powers  to  draw  water  from  the -river,  though  not  in  any  large 
quantities. 

Throughout  the  whole  of  the  Thames  wateralted,  and  espectslfy 
in  the  3800  sq.  m.  above  the  intaloes  of  the  water  compames  (at 
Hampton  or  in  the  vicinity),  the  Thames  Conservancy  has  enforced 
the  requirements  of  parliament  that  no  sewage  or  other  poUutioit 
shall  be  allowed  to  pass  into  the  Thames,  into  its  tributary  streams, 
or  even  into  any  water  communicating  with  them.  There  is  a 
large  staff  of  insi>ectors  oonstantly  visiting  the  various  parts  of  the 
watershed,  and  in  spite  of  many  difficulties  arising  from  vested 
interests,  the  work  ol  purification  is  attaining  completion,  with  a 
correspondingly  great  improvement  in  the  quality  of  the  tiver 
water.  So  recently  as  1890  the  state  of  the  river  bek>w  London 
was  such  as  to  be  dangerous  to  the  public  health.  The  metro- 
politan sewage  was  discharged  untreated  into  the  river,  and  the 
heavier  solids  deposited  over  the  river-bed,  while  the  lighter  parts 
flowed  tnckwards  and  forwards  on  the  tide.  The  Loncwn  County 
Council,  directly  after  its  establishment,  took  means  to  remedy 
this  evil  (see  London). 

The  Thames  is  navigable  for  rowing-boats  as  far  upwards  as 
Cricklade,  except  in  dry  seasons,  and  for  barges  at  all  times  as  far 
as  Lechlade,  18  m.  below  Thames  Head.  At  Inglesham,*  three* 
quarters  of  a  mile  abows  Lechlade,  the  Thames  and  Severn  canal 
has  its  junction  with  the  Thames.  This  eanal  is  the  link  between 
the  two  great  rivers  from  which  it  takes  its  name,  or,  in  other 
words,  between  the  east  and  west  of  England.  It  snrmounts  the 
watershed  by  means  of  Sapperton  tunnel,  2  m.  long,  opened  in 
1780.  and  joins  the  Stroudwater  canal,  which  completes  the.  con- 
nexion, at  wallbridge  near  Stroud.  It  was  long  abandoned,  but 
owing  to  the  exertrans  of  a  joint  committee  of  the  counties  and 
other  interests  coocemed  in  189^,  powers  were  obtained  from 
pariiament  for  hs  restoration,  and  the  works  needful  for  its  re- 
opening werv  carried  out.  Concummtly  with  the  repair  of  the 
canal,  the  navigation  works  on  the  Thames  were  remodelled  at  a 
large  ooat,  and  baiges  drawing  3  ft.  6  in.  can  now.  even  in  the 
sommer  season,  naviaiate  from  London  to  Inglesham.  Although 
the  Thames,  as  one  01  the  *'  great  rivers  of  England,"  was  always 
a  navigable  river,  that  is  to  say,  one  over  which  the  pubNc  had  the 
right  of  navigation,  it  was  not  until  the  last  quarter  of  the  18th 
century  that  any  systematic  regulation  of  its  flow  in  the  upper 
reaches  was  attempted.  Complaints  of  the  obstructions  in  it  are 
not  uncommon,  and  lohn  Taylor,  the  Water  Poet  (I58i>-t653).  in 
comaemonung  a  voyage  f fora  Oxford  to  Londoo.  bewaUs 


the  difliciilties  be  foond  on  the  pasaage.  I^o  substentiaf 
to  remedy  thb  state  of  thiiqis  were  adopted  till  1771,  when  an 
act  of  pariianient  was  passed  authorising  the  construction  of  pound 
locks  on  the  Thames  above  Maindenhead  Bridge.  In  pursuance  of 
the  powers  thus  granted,  the  Thames  Commissioners  of  that  day 
caused  locks  to  be  built  at  various  points  above  Maidenhead,  and 
between  1810  and  1815  the  Corporation  of  London  carried  out 
river  works  on  the  same  lines  as  far  down  the  river  as  Teddiagtoa. 
The  works  as  subsequently  maintained  by  the  Thames  Cooservancy 
ensure  an  efficient  head  of  water  during  the  drier  seasons  of  the 
year,  and  facilitate  the  escape  of  winter  floods.  The  number  of 
locks  b  47,  including  four  naviealion  weirs  above  Cbdord.  The 
uppermost  kick  b  St  John's,  below  Lechlade:  the  fewest  b  Rich- 
mond, but  thb  b  a  mtH-tide  lock,  keeping  the  water  above  at  a 
level  corresDondio^  to  haU  that  of  flood  tide.  Under  ordinary 
conditions  the  sluices  are  raised  to  admit  boats  to  pass  from  tlie 
half  flood  to  hair  ebb|  ao  that  the  river  remains  tidal  up  to  TtA- 
dingtoo,  the  next  lock. 

The  canab  in  use  communicating  with  the  Thames,  In  addition 
to  the  Thames  and  Severn  canal,  are  the  (Mord  canal,  giving  com- 
munication from^that  city  with  the  north,  the  Kennet  ana  Avon 
canal  from  Reading  to  the  Bristol  Avon,  the  Grand  Junction  at 
Brentford,  the  Regent's  canal  at  Limehousc,  and  the  Grand.  Surrey 
canal  at  Rotherhithe.  A  short  canal  connects  Gravesend  wito 
Higham.  Navigation  b  also  cairicd  on  by  the  Mcdway  to  Ton- 
bridge,  on  the  lower  parts  of  the  Darent  and. Cray,  from  Dartford 
and  Crayford,  and  on  the  Wey  up  to  Guildford  and  Godalming. 
The  WoKing,  Aldcrshot  and  Basingstoke  canal  |oins  the  AVey,  but 
b  little  used.  The  Wilts  and  Berks  canal,  joining  the  Thames  at 
Abingdon,  b  disused.  By  means  of  the  Grand  Junction  and 
Oxford  canals  cspecblly.  constant  communication  is  maintained 
between  the  Thames  and  the  great  industrial  centres  of  England. 
The  trade  on  the  upper.  Thames  is  steady,  though  not  extensive. 
The  vast  trade  on  the  estuary,  which  lies  within  the  bounds  of 
the  port  of  London,  b  considered  under  LoHDON. 

The  utility  of  the  fiver  b  great  in  the  opportunities  for  exerdse 
and  recreation  which  it  a£brds  to  the  public,  especially  to  Londoners. 
The  scene  on  any  part  of  the  river  from  Oxford  down  on  public 
holidays,  and  on  Saturdays  and  Sundays  during  the  summer,  would 
be  sufficient  ^to  show  how  it  contributes  to  the  public  enjoynent. 
It  b  only  since  about  18^0  that  this  popularity  has  grown  up. 
Ten  years  earlier  even  rowing-boats  wefte  few  excepting  at  Oxford, 
at  Henley  in  regatta  time,  and  at  Putney  on  the  tideway.  Steam 
iauhches  dkl  not  exbt  on  the  river  before  1866  or  1867,  and  house* 
boats  only  in  the  form  of  college  barges  at  Oxford.  But  by  1900 
there  were  541  launches.  162  house-boats,  and  11.284  rowing-boats. 
Each  boat  is  registered,  a  small  tax  being  charged;  wbiw  there 
are  fixed  prices  for  the  passage  of  locks.  During  the  season  regattas 
take  place  at  itiany  of  the  towns  and  biger  villages.  Of  these 
Henley  Royal  Regatta  b  pre-eminent  by  the  aumbtf  and  import- 
ance of  the  entries,  and  by  its  comparative  suitiquity.  The  regattas 
at  Molescy,  Kingston,  Reading,  Mariow  and  Oxford,  as  well  as 
many  othen,  attract  numerous  competiton  and  spectators.  The 
Oxford  and  Cambridge  boat-race  from  Putney  to  Mortbke  on  the 
tideway,  the  summer  eights  and  the  "  torpids  "  at  Oxford  Univer- 
sity, and  the  school  races  at  Eton  and  Kadley  should  also  be 
mentioned. 

A  statute  of  1303  was  granted  to  the  clttsens  of  London  to 
remove  wein  on  the  Thames,  and  empowered  the  Lord  Mayor  to 
enforce  its  provisions.  For  the  next  four  centuries  he  acted  through 
water-bailiffs,  till  in  177 1  a  committee  of  the  Corporation  of  Londoo 
took  over  the  wcn'lc  In  1857  the  Thames  Conservancy  Board  was 
established.  Its  powers  were  increased  and  its  constitufron  varied 
in  1864,  1866  (till  which  year  the  jurisdiction  of  the  river  above 
Staines  was  under  a  large  body  of  commissioners),  and  189^,  but 
the  creation  of  the  Port  of  London  Authority  (see  Lokuon)  limited 
its  jurisdiction. 

Fish  are  abundant,  especblly  coarse  fish  such  as  pike,  perch, 
roach,  dace  and  barbel.  .  Of  trout  there  are  many  fine  specimena* 
especuJlly  at  the  weics.  Salmon  are  known  to  have  existed 
at  Maidenhead  so  recently  as  1812,  but  they  disappeared  soon 
after  that  date.  An  association  was  formed  under  the  presi- 
dency of  Mr  W.  H.  Grenfell,  M.P.,  with  the  object  of  reintro- 
dudnj;  thb  fish  into  the  river,  and  in  April  1901  and  on  subsequent 
occasions  a  number  of  young  salmon  were  placed  at  Teddingtoo 
by  way  01  experiment.  The  right  of  the  public  to  take  fish  has 
been  frequently  in  dispute,  but  a  committee  of  the  House  of 
Commons,  which  took  much  evidence  on  the  question  in  the  year 
1884,  came  to  the  conclusion  that  "  it  is  impossible  to  recognise 
anything  like  a  general  public  right  to  take  fbh  as  now  exbtins.  *' 
They  aaded  "  that  the  public  at  large  have  only  to  know  that 
their  rights  are  imaginary  to  induce  them  also  to  be  content  with 
the  extam  system  under  which  pennrssion  is  very  freely  granted 
by  ownen  of  fisheries  to  the  public  for  angling  on  the  more  fn> 
quented  parts  of  the  Thames.  These  conclusions  are  interesting 
ii^  face  of  the  fact  that  the  question  has  arisen  from  time  to  time 
since  1881L. 

The  fisheries  are  under  the  regulation  of  by-laws  made  by  tfie 
Thames  Conservancy,  which  apply  to  the  riparian  owaecs  as  well 
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«l  tD  tb«  puttte  g^nefaRy.  TlMfe  by-tiw»  ate  carried  int^  effect 
y  <^cers  of  the  conservators,  assisted  by  the  river-loeepefs  of  the 
various  fishtns^  associations.  The  principal  associations  are  those 
at  Oxford,  Reading,  Henley,  Maidenhciid  and  Windsor,  and  the 
Thames  AiwUnf  fVeservatiott  Sodcty.  whoaediatrict  ia  ln>m  Stai&es 
to  Bmtf  ora. 

IflAMBI,  a  aeapoit  aid  gold-iniiiing  centxe  in  North  Island, 
New  Zealand,  >in  the  county  and  at  the  meuth  of  the  river  of 
its  name,  on  the  Firth  of  lliames,  a  deep  inkt  of  the  Hawraki 
Gulf  ol  the  east  coast.    Pop.  (19CN&)  375a   It  oomprisea  under 
one  municipality  the  settlement  formerly  called  Grahamstown, 
with  its  subnibs  Shortland  and  Tarani.    It  lies  42  n.  S.E.  of 
Anckland  by  the  steamer-route,  a  pleasant  journey  among  the 
islands  ci  the  Gulf.    There  is  also  railway  oommnnkation  with 
Auckland  (but  by  .a  drcuitons  route  of  lao  m.),  and  with  the 
neighbouring  districts  by  branch  lines.    The  harbour  is  good; 
the  industries  include  foundries,  shipbuilding  yards  and  saw- 
mills.   The  sea  fisheries  are  valuable,  a  large  part  Of  the  yield 
being  exported  to  Auckland.    The  inland  district  watered  by 
the  Thames  river  is  auriferous;  Waitekuri  (40  m.)  and  Karanga- 
hake  (38  m.  S.  of  Thames)  are  centres  of  operations.   The  small 
town  of  Tto  Aroha  (32  m.  by  rail),  on  the  river,  besides  being  the 
centre  of  mining  and  agricultural  industries,  is  a  favourite 
health  resort  on  account  of  its  hot  medidnal  springs.    The 
river  is  navigable  for  steamers  of  light  drau^t.    The  sceneiy 
along  its  course  is  pleasant,  and  at  Ohinemuri.  (30  m.  from 
ThamesI  it  flows  through  a  fine  gorge. 

THAK A,  or  Tanna  (^a  fort,  or  police-station),  a  town  and 
district  of  British  India,  in  the  Northern  division  of  Bombay. 
The  town  is  on  the  west  of  the  Salsette  creek  or  Huma  ilver, 
just  when  the  Great  Indian  Penfaisula  railway  oossn  to  the 
mainland,  sr  m.  from  Bombay  city.    Pop.  (1901)  i6,oir. 

The  District  or  T^ana  has  an  aiea  of  3573  sq.  m.    It 

extends  along  the  coast  for  105  m.,  with  a.  brnidth  of  ^o  m., 

and  is  confined  between  the  Western  Ghats  on  the  £.  and  the 

sea  on  the  W.,  while  on  the  N.  it  is  bouhded  by  the  Portuguese 

territory  of  Damaun  and  by  Sorat  district^  and  on  the  S.  by 

Kolaba  district.    The  district  is  well  watered  and  wooded,  and, 

except  in  the  nort-east,  is  a  lownlying  rice  tract  broken  by 

hills.    Most  of  the  htUs  were  onoe  fortified,  but  the  forts  built 

on  them  are  now  dilapidated  and  useless.    Matheran  {q.v.)  is 

a  favourite  summer  resort  for  the  citizens  of  Bombay.    The 

oiily  rivers  of  any  importance  are  the  Vaitama  and  the  Ulhaa, 

the  former  being  navigable  for  a  distance  of  about  30  m.  from 

its  mouth;  the  Utter  Is  also  navigable  in  parts  for  small  craft. 

There  are  no  lakes;  but  the  Vehar  and  the  Tulsi,  formed 

artificially,  supply   Bombay   dty  with  water.    In  1901  the 

pofMilatSon  was  81x433,  showing  a  decrease  of  i  per  cent,  in 

the  decade.    The  supte  crop  Is  rice.    Fishing  supports  many 

of  the  people,  and  th€!  forests  yield  timber  and  other  produce. 

Salt  is  largely  manufactured  by  evaporation  along  the  coast. 

At  Kurla,  in  Salsette  island,  there  are  cotton  mills  and  liee 

mills.    The  district  is  traversed  throughout  its  length  by  the 

Bombay  and  Baroda  railway,  and  also  crossed  by  the  two 

brandiea  of  the  Great  Indian  Peninsuhi  line. 

The  territory  comprised  in  the  district  of  Thana  (apart  from 
Salsette  ishiad,  which  was  acquired  in  1782)  fioxmcd  part  of  the 
dominiotis  of  the  peshwa,  and  was  aaniexed  by  the  British  In 
18x8  on  the  overthrow  of  Bajt  Rao.  Since  then  the  opcfations 
to  put  down  the  Koli  robbefs,  whidi  extended  over  sectoral 
years,  have  been  the  only  cause  of  serious  trouble. 

THAMBBAR  (ai**  place  of  the  god*'),  an  and«it  town 'of 
British  India,  In  Karnal  district  ol  the  Punjaby  on  the  Hver 
Sai«s#ati,  too  m.  by  rail  N.  of  Delhii  pop.  (1901)  S066.  As 
the  ceiKre  of  the  tract  called  Kunikshetra  i«i  the  MahaUiarata^ 
it  has  always  been  a  holy  place,  and  was  in  tbe  seventh  otntny 
the  capKhl  of  King  Hanhavardhania,  whoruled  over  all  nortbeni 
India.  The  bathing-fair  held  heps'  on  the  oocasfon  of  a  sddff 
eclipte  in  said  to  be*  attended  by  half  a  mlUion  pilgrinls. 

THAMT*  MLB  OF,  the  exttene  north-eastern'  corner  of 
Kent,  Bngiand,  irtMlated  by  the  two  brxnchct  ^of  the  river 
Stour,  -and  forming  one  of  the  eight  parrKamentaiy  divisioas 
lunaaia  ia  said  t^hadDOtvedfrtaa  Santo 


a  beacon  or  fire  (pr^>ably  from  the  number  of  watch-fire* 
existing  on  this  easily  ravaged  coast),  and  numerous  remains 
of  Saj(on  occupation  nave  been  found,  as  at  Osengal  near  Ramar 
gate.  Thanet  is  roughly  oblong  in  form,  its  extreme  measure- 
ments bciBg  about  8  m.  from  £.  to  W.,  and  5  m.  from  N.  to  S. 
The  branches  of  the  Stour  dividing  near  Sarre  take  the  pkice 
of  the  former  Wantsume,  a  sea-passage  which  had  diminished 
in  breadth  to  half  a  mile  in  the  time  of  Augustiite.  The  Want* 
sume  was  guuded  \ty  the  Roman  strongholds  of  RegulbUtm 
(Reoutver)  in  the  north  and  Rutupiae  (Richborough)  in  the  south, 
and  was  crossed  by  fcnies  at  Sarre  and  Wade.  With  the  drying 
up  of  this  chaniid  and  the  closing  of  Sandwich!  harbour  ih  the 
1 6th  century,  the  present  marshlands  or  level  to  the  south  and 
west  of  the  isle  were  left.  The  sea-face  of  Thanet  consists 
mainly  of  bold  slopes  or  sheer  clifis,  and  the  eastern  extremity 
is  the  fine  headland  of  the  North  Fordand.  Containing  the 
popular  seaside  resorts  of  Ramsgate,  Broadstairs,  Margate 
and  Westgate,  Thanet  is  served  by  the  South-Eastem  ft 
Chatham  railway,  and  .Minster  is  'a  junctioii  station  of  the  lines 
to  Ramsgate  and  Sandwich  respectively. 

THANKSQIVINO  DAT,  in  the  United  States,  the  fpurth 
Thursday  in  November,  annually  set  apart  for  thanksgiving 
by  proclamation  of  the  president  and  of  the  governors  of  the 
various  states.  The  day  is  observed  with  religious  services  in 
the  churches,  and,  especially  in  New  England,. as  an  occasion 
for  family  reunion.  The  PUgrims'set  apart  a  day  for  thanks^ 
giving  at  Plymoutii  immediately  after  their  first  harvest,  in 
i6ii\the  Massachusetts  Bay  Colony  for  the  first  time  In  x630^ 
and  frequently  thereafter  until  about  x68o,  when  it  became  an 
annual  festival  in  that  colony;  and  Connecticut  as  early  as 
1639  and  annually  after  1647,  except  in  1675.  The  Dutdi  in 
New  Netherland  appointed  a  day  for  giving  thanks  in  1644 
and  occasionally  thereafter. ,  During  the  War  of  In(^epe'ndence 
the  Continental  Congress  appointed  one  or  more  thanksgiving 
days  each  year,  except  in  1777,  each' time  recommending  to 
the  executives  of  the  various  states  the  observance  qf  these 
days  in  their  states.  President  Washington  appointed  a  day  of 
thanksgiving  (Thursday,  the  26th  of  November)  in  1789,  and 
appointed  another  in  1795.  President  Madison,  in  response 
to  resolulions  of  Congress,  set  apart  a  day  for  thanksgiving  at 
the  close  of  the  War  of  x8i3.  One  was  annually  appointed 
by  the  governor  of  New  Yqrk  from  1817.  In  some  of  the 
Southern  States  there  was  opposition  to  the  observance  of 
such  a  day  on  the  ground  that  it  was  a  relic  of  Puritanic  bigotry, 
but  by  1858  prochmiarions  ai^pointing  a  day  of  thanksgiving 
were  issued  by  the  governors  of  twenty-five  states  and  tw9 
Territories.  President  Lincoln  appointed  the  fourth  Thursday 
of  November  1864,  and  since  that  time  each  president  has 
annxially  followed  his  example. 

See  F.  B.  HomAi*  ^rcclamatipHs  for  Thmkspving  (Albany,  1858): 
W.  D.  Love,  Tko  Fast  and  Thanksgwin^  Daj$  of^  Ntw  EngUxni 


R.  M.  Schauffler  (ed.),  Thanksffmnt  (New  York.  1907^. 

THANN.  a  town  of  Germany,  \n  Upper  Alsace,  16  m.  by  nil 
N  W.  of  MtOhausen.  Pop.  (1905)  79ox.  It  is  the  seat  of  coUon» 
cafico,  ailh,  machinery  and  other  industries,  and  excellent  wina 
IB  grown  there.  The.  (Roman  Catholic)  church  of  St  Theobald 
(1351)  ia  an  elegant  specimen  of  Gothic,  and  has  a  remark- 
ably  fine  tower  (x4$o-i5i6),  a66  ft.  high.  Above  the  town 
an  the  tuhs  of  the  castle  of  Engdbuig,  destroyed  by  Turenne 
in  1675.  • 

TBAPBACUS*  the  "  large  and  prosperous  dty  "  dn  the  Anbiail 
side  df  the  Euphrates  where  Cyras  the  Younger  revealed  tf>  the 
Greeks  the  object  of  Us  expedition  (XeiL  Anah,  i.  4,  ix).  No 
such  place  has  yet  been  found  mentioned  in  cuneiform  texbk 
We  may  haw  a  Semitic  form  of  the  name  in  the  Hebrew 
Tfpfasah;  but  It  Is  impossible  to  determine  whether  the  on( 
phrase*  "from  Tiphsah  to  Gaaa"  (i  Kmgs  v.  4r—fv.  34  in  the 
Eoe^h  veraioo),  where  the  name  seems  to  occur,  is  as  ea^ly 

>a  Kings  xv.  t6  cannot  possOily  refer  to  any  place  on  the 
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«s  the  Peniaii  period:  the  Gitck  test  b  ^te  dkaciMuit. 
Thapsactis  was  Che  cxxMBing-pIace  of  Duius  Codonuuunis,  biefoce 
tpd  after  his  defeat  (Arrian  ii.  13),  and  of  Alexander  (JSL  7), 
atid  in  Strabo's  time  it  was  the  fisual  crosiing-place  (avi.  i,  ai); 
but  Tiglath-pileser  I.  and  Assur-naslr-pal  crowed  oaniderably 
farther  north,  and  we  have  no  reason  to  suppose  that  they  were 
not  simply  following  the  practice  of  those  early  times;  iad  we 
do  not  know  when  the  custom  of  crossing  at  Thapsacus  which 
the  Hebrew  text  of  the  passage  in  x  Kings  may  pmuppose 
sprang  up.  Xcnophon's  army  bad  to  be  content  with  fording 
die  stream.  Alexander,  however,  effected  his  crossing  (Anian, 
iii.  7)  by  two  connected  bridges  (of  boats?),  and  it  was  from  this 
place  that  later  he  had  the  material  for  his  fleet  sent  down 
(Arrian  vii.  19;  Strabo  xvi.  741)  to  Babylonia.  His  suocesiors 
must  also  have  valued  the  place,  for  according  to  Pliny  (v.  87) 
it  bore  later  the  name  of  Amphipolis^  peiiiaps  bestowed  on  it 
(Steph.  Byz..  Appian  Syr,  57)  by  Seleucus  I.,  althou^  the  nainie, 
Hke  so  many  others,  probably  failed  to  Win  acceptance;  and 
In  the  time  of  Eratosthenes  the  position  of  Thapsacus  had  be^ 
come  so  central  that  he  chose  it  as  th^  point  ^m  which  to 
make  his  measurements  for  all  Asia  (Strabo  iL  79,  80),  and  in 
the  time  of  Strabo  himself  it  was  there  that  goods  were  em- 
barked for  transport  down  the  Euphrates  (Q.  Curt.  z.  x),  and 
landed  after'  having  come  by  stream  from  lower  districts 
<Strabo  xvi.  s,  23}.  After  PUny  the  city  is  not  again  men* 
tioned.^ 

After  various  attempts  at  ideatification  (aee  Ritter.  Erikmde). 
h  has  apparently  been  oonnectly  identified  by  J.  P.  Peters  (Natiim, 
May  23,  1889)  and  B.  Moritz  {SiU.-Ber.  d.  Bed.  Akad.,  July  25, 
J889).  The  name  may  survive  in  Kal'ai  Dibse,  "a  small  rum 
8  m.  below  Mcskcne.  and  6  nu  below  the  ancient  Barbalissus." 
See  J.  P.  Peters,  Nippur^  196  ff.  (H.  W.  H.) 

THAPSUS,  a  low  peninsula,  now  known  as  Magnisi,  joined 
by  a  narrow  isthmus  to  the  mainland  of  Sidly,  about  7  m. 
K.N.W.  of  Syracuse.  The  founders  of  Megara  Hyblaea  settled 
here  temporarily,  according  to  Thucydides,  in  the  winter  of 
729-728  B.C.,  but  it  seems  to  have  remained  almost  if  not 
entirely  uninhabited  untU  the  Athenians  used  it  as  a  nnval 
station  in  their  attack  on  Syracuse  early  in  414  B.C.  A  number 
of  tombs  were  excavated  In  1894,  containing  objects  belonging 
to  a  transitional  stage  between  the  second  and  third  Sicel 
period,  attributable  roughly  to  ioo6'-900  B.C.,  and  with  a  certain 
proportion  of  Mycenean  importations. 

See  Oru  in  Monument  dii  Lincei  (1897),  vi.  89>I$0. 

THAR  AND  PARKAR,  or  Thdr  and  Pauees,  a  district  of 
British  India  in  the  SSnd  province  of  Bombay.  Area,  i3,94r 
HI  m.  The  district  is  divided  into  two  portions.  The  western 
part,  called  the  "  Pat,"  is  watered  by  the  Eastern  Nara  and  the 
Mithrau  canals,  which  constitute  the  sole  water-system  of  the 
district,  and^  the  presence  of  water  has  created  a  quantity  of 
jungle  and  marsh;  the  other  part,  called  the  "Tliar,"  is  a 
desert  tract  of  rolh'ng  sand-hiUs,  running'  north-east  and 
south-west^  composed  of  a  fine  but  slightly  coherent  sand.  To 
the  south-east  of  Thar  is  Parkar,  where  there  are  ranges  of 
rocky  hills,  rising  to  350  ft.  abov\B  the  surrounding  levd,  and 
open  plains  of  stiff  day.  This  portion  contains  the  ruins  of 
■everail  old  temples.  The  dimate  is  subject  to  considerable 
extremes  in  temperature,  being  eaeessively  hot  in  the  stmumer 
and  very  cold  in  winter,  the  cold  increasing  as  the  sand-hills 
tre  approached.  la  1901  the  population  was  389,7x4,  showing 
M  mcrease  of  29  per  cent,  in  the  decadb.  The  principal  crops 
are  millets,  rice,  wheat,  oil-seeds  and  cotton.  Cultivation 
largely  depends  upon  the  contmL  of  the  water  which  conies 
down*  the  canals  and  occasionally  causes  flood.  Salt  is  found 
in  two  or  three  places.  The  western  border  oi  the  district  is 
entered  by  the  narrow-gauge  railway  from  Hyderabad  to  Shadi- 
Yialli,  connected  with  the  North-Westem  main  line  by  a  bridge 
across  the  Indus  at  Kotri,  and  with  the  Rajpulaaa  system  at 
Jodhpur.    Umarhot,  the  adniaistrative  baaqgarters  of  the 

*  Stephanus  of  Bysantium  gives  it  in  a  list  of  cities  as  a  *'  Syrian 
town  en  tho  Eupiwatcs."  qootma  from  Theopompus,  withmit  hottng 
that  he  has  already  referred  to  it  under  the  naoM  Anphipolia. 


district.  Is  on  the  edge  of  the  desen.  Pop.  (1901)  4914.  It  l| 
historiadly  Interesting  as  the  birthplace  of  the  emperor  Akb^ 
in  1543. 

Very  little  is  known  of  the  early  history  of  the  district.  The 
Soda  Rajputs,  said  to  be  descendants  of  Parmar  Soda,  are  sup- 
posed to  have  come  into  this  part  of  Sind  about  1226.  whtn  they 
quickly  displaced  tJie  rulers  of  the  country,  though,  according 
to  other  authorities,  they  did  not  conquer  the  country  from  the 
Sumras,  the  dominant  race,  before  the  beginning  of  the  i6th 
century.  The  local  dynasty  of  the  Sodas  succumbed  to  the 
Kalboras  about  1750,  since  which  period  the  district  has  been 
subject  more  or  less  to  Sind.  The  Talpur  mics  succeeded  the 
Kalhoras,  and  built  a  number  of  fwts  to  overawe  the  people, 
who  were  lawless  and  addicted  to  robbery.  On  the  Britidi 
a>nqueat  of  Sind  in  1843  the  greater  part  of  the  district  was  made 
over  to  Cutch,  but  in  1856  it  was  mcorpomted  in  the  province 
of  Sind.  In  2859  a  rebellion  broke  out,  which  was  quickly 
suppressed. 

THARANDT,  a  town  of  (jermany^  in  the  kingdom  of  Saxony, 
romantically  situated  on  the  Wikle  Weisseriu,  9  m.  S.W.  of 
Dresden,  on  the  Dresden-Reichenbach  railway.  Pop.  (1905) 
3967.  It  Jias  a  Protestant  church,  a  hydropathic  establish- 
ment,  and  the  oldest  academy  of  forestry  in  Germany  (founded 
by  Heinrich  Cottainx8xi)wilh  about  sixty  students.  Thsrandt 
is  a  favourite  summer  resort  of  the  people  of  Dresden,  one  of 
its  prindpal  charms  being. the  magnificent  beech  voods  which 
surround  it* 

See  Donner,  Tkormtdl  (Tharandtr  1890). 

THAHGEUA*  one  of  the  chief  Athenian  festivals  itf  honour 
of  the  Delian  Apollo  and  Artemis,  held  on  their  birthdays, 
the  6th  and  7th  of  the  month  ThargeUon  (about  the  a4th  and 
25th  of  May).  The  name,  which  was  derived  by  the  ancients 
from  tf^pecv  ri)y  T^r  ("  to  reap  the  land  "),  is  more  probably  con- 
nected with  ttp9'%9cjk  (cf.  Lat.  toneo,  toUrn),  signifying  the 
produce  of  the  earth  "baked"  by  the  sun.  EnentiaUy  an 
agricultural  festival,  the  Thargelia  included  a  purifying  and 
expiatory  ceremony.  While  the  people  offered  the  first-fruits 
of  the  earth  to  the  god  in  token  of  thankfulness,  it  was  at  the 
same  time  necessary  to  propitiate  him,  lest  he  might  ruin  the 
harvest  by  excessive  heat,  possibly  accompanied  by  pestilence^ 
The  purificatory  preceded  the  thanksgiving  service.  On  the 
6th  a  sheep  was  sacrificed  to  Demeter  ChloS  on  the  Acropohs* 
and  perhaps  a  swine  to  the  Fates,  but  the  most  important 
ritual  was  the  following.  Two  men,  who  were  called  ^ap/uucoi  or 
a(i||3ajcxoi,  the  ugliest  that  could  be  found,  were  chMen  to  die, 
one  for  the  men,  the  other  (according  to  some,  a  woman)  for 
the  women.  On  the  day  oi  the  sacrifice  they  were  led  round 
with  strings  of  figs  on  their  necks,  and  whipped  on  the  genitals 
with  rods  of  fig^wod  and  squills.  When  they  reached  the  place 
of  sacrifice  on  the  shoie,  they  were  stoned  to  death,  their  bodies 
burnt,  and  the  ashes  thrown  into  the  sea  (or  over  the  land,  to 
aict  as  a  fertilizing  influence).  The  whipping  with  squills  and 
figwood  was  intended  to  stimulate  the  reproductive  energies 
of  the  ^apitaiAit  who  represented  the  god  of  vegetation^  annually 
shiin  to  be  bom  again.  It  is  agreed  that  an  actual  human 
sacrifice  took  pJace  on  this  occasion,  replaced  in  later  times  by  a 
milder  form  of  expiation.  Thus  at  Leucas  a  criminal  was 
annually  thrown  from  a  rock  mto  the  sea  as  a  scapegoat:  but 
his  fall  was  checked  by  live  birds  and  feathers  attached  to  his 
person,  and  men  watched  below  in  small  boats,  #ho  caught  him 
and  escorted  him  beyond  the  boundary  of  the  city.  Similari>*, 
at  Massllia,  oa  the  occasion  of  some  heavy  calamity  (plague  or 
famine),  one  of  the  poorest  inhabitants  votunteowd  as  a  scape- 
goat. For  a  year  he  was  fed  up  at  the  public  expense,  then 
clothed  in  sacred  garments,  led  through  the  city  amidst  execra- 
tions, and  cast  out  beyond  the  boundaries.  The  ceremony  on 
the  7th  was  of  a  cheerful  character,  All- kinds  of  first-fruits 
were  carried  in  procession  and  offered  to  the  god,  and,  as  at  the 
Pyanepsia  (or  Pyanopsia),  ^ifttvwvtu  (branchef  of  olive  bound 
with  wool),  borne  by  children,  were  affixed  by  them  to  the  doors 
of  the  houses.  These  branches,  origiaally  intended  as  a  cbann  io 
awcft  failure  of  the  crops,  were  aftcrwiids  reavdedaa  lotmii« 
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paX'^'m  auppliottory  atrvioeu    On  the  aeoond  <lay  choraMS 

•I  meo  And  boys  took  part  in  moakal  ooDtcsta,  the  prize  for 
whidi  was  a  tripod.  Further,  on  this  day  adopted  pccsocis 
.were  solemnly  recdvtd  into  the  %at»i  and  p^mtHa  of  their 
iMlOptive  parents  (see  Apatubia). 

Sse  Prener-Robcft,  GrieeMsche  MyOtohfie,  1.  <i8h):  G.  P. 
Sch6mann.  Crteehtsche  AUertkAmer  (4th  ed.  by  J.  H.  Lipnus,  1897^ 
1903);  P.  Stengel.  Die  p^tckisckeu  KvUumUertkAmtr  (18^); 
ankle  is  Smith's  t)kiionary  cf  Creek  and  Roman  AntiouUUs,  revised 
by  L.  C.  Purser  C^rd  ed.,  1891);  A.  Mommscn,  FcsU  Jer  Stadl  Atken 
Ci698>;  h.  R  Farncll.  CuUs  of  Ike  Creek  States,  iv.  (1906}.  pp.  268- 
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TRARRAWABDY,  a  town  and  district  in  the  Pegu  division 

of  Lower  Burma.     The  town  has  a  station  on  the  railway, 

68  m.  N.W.  from  Rangoon.    Pop.  (1901)  1643.    The  district 

has  an  area  of  3851  sq.  m.    The  Pegu  Yoma  range  separates  it 

from  Tbungoo  district,  and  forms  the  water-parting  between 

the  rivers  Irrawaddy  and  Sittang;  there  are  also  many  small 

etevations.     The  Irrawaddy  is  the  principal  navigable  river. 

Another  important  river  is  the  HIaing,  which  runs  through  the 

district  from  north  to  south,  receiving  from  the  east,  through 

numerous  channels/the  drainage  of  the  Pegu  Yoma  Mountains, 

which  fertilizes  the  plain  on  its  eastern  bank.    There  are  teak 

forests  and  fuel  reserves,  covering  an  area  of  73s  sq.  m.    Among 

the  wild  animals  found  in  the  mountains  are  elephant,  rhinoceros, 

bison  and  various  kinds  of  feathered  game.    The  rainfall  in 

V905  was  91  65  in-    Pop  (1901)  395.570,  showhig  an  incivas^  of 

17  per  cent,  in  the  deoide.    The  raflway  nins  through  the 

centre  of  the  district,  with  ten  stations.    The  chief  towns  are 

Oyobingauk  (6030)  and  Thonsi  (6578).    The  staple  crop  is 

lice,  but  orchards  and  gardens  are  alJM)  common.    The  history 

of  the  district  is  identical  with  that  of  Henzada  (^.t.).    Tharra^ 

waddy  was  formed  In  1878  out  of  that  portion  of  Henxada  lying 

east  of  the  Irrawaddy. 

THARR08,  an  ancient  town  of  Sardinia,  situated  on  the  west 
eoast,  on  the  narrow  sandy  isthmus  of  a  peninsula  at  the  north 
extremity  of  the  Gulf  of  Otistano,  now  marked  by  the  tower  of 
S.  Giovanm*  di  Sinis.    It  was  ism.  W.  of  Othoca  (Oristano)  by 
the  coast  road,  which  went  on  northward  to  Comus  (a  milestone 
of  it  is  given  in  Corf.  Inscr.  Lai.  x.  8009),  and  thence  to  Turns 
Libisonis.    It  was  of  Phoenician  origin,  but  continued  to  exist 
in  Roman  times,  as  the  inscriptions  show,  though  they  give  but 
little  information  (Mommsen  in  Ccrp.  Instr.  Lai.  x.  822).    It 
was  destroyed  by  the  Saracens  in  the  nth  century.    Scanty 
traces  of  Roman  bufldings  may  be  seen,  and  an  ancient  road 
paved  with  large  blocks  of  stone.   A  part  of  the  site  of  the  town 
is  now  invaded  by  the  sea.   The  church  of  S.  Giovanni  di  Sinis 
is  a  heavy  building  of  the  8th  (?)  century  A.d.  origfattUy  onid- 
form,  with  a  dome  over  the  crossing;  the  transepts'  ami  dome 
are  still  preserved,  but  the  nave  with  iu  two  aisles  is  later.   It 
Is  natureuy  built  of  materials  from  the  old  town.    Close  to  it  is 
a  watch-tower  and  a  spring  of  fresh  water.   The  inportaate  of 
Tharros  may  be  inferred  fiom  the  eoctent  of  it9  necropoils,  which 
lies  cm  the  basaltic  peninsida  of  S.  Marco  to  the  S.;  ov  At 
summit  of  it  are  the  remains  of  a  tmnike.   Casual  escavations 
are  meixtioned  under  the  Spanish  viocroys,  bat  regular  explora- 
tion only  began  in  1838,  when  the  Roman  tooibs  were  examfaied. 
In  1850  Spano  excavated  many  Plioenician  tombs;  they  ai« 
rectangular  or  square  chambers  ^ut  in  the  rock,  measuring  from 
6  to  9  fti  each  way,  in  which  inhumation  was  the  sole.    The 
objects  fomid~-pottei7>  scarabs,  jewehy^  amulets,  &c.— Wre  of 
oonatderabie  interest.    In,  XS51  Lord  Vernon  opened  fonrteiin 
tomba»  and  after  that  the  whole  countryside  ragsacked  the 
necropoISs,  without  any  proper  records  or  notes  being  taken^  and 
smb  great '  damage  to  the  -objects  found.    Some  of  these  ob* 
|ects  aiw  in  Uie  museum  at  Cagliari,  others  in  private  collections, 
and  many  scarabs  are  in  the  British  Museum,  all  of  which  by 
the  coins  found  with  them  are  dated  Uter  than  the  Roman 
occupation  {C^talopt^  of  Gems,  LondoA,  t888,  pp.  13  sqq.).    la 
ttSS'-Uft  Kgolar  excavations  woe  made,  tfaa  icittUa  of  whisb 


may  be  seen  in  the  araaekm  it  Ca^Bsri.  One  tomb  eontained 
some  fine  gold  ornaments,  with  Roman  coins  of  the  xst  to  jtd 
century  aj>.  (F.  Vivanet  in  Notku  d^U  Scan,  tS86,  2j;  1887, 
46,  124)-  The  objects,  like  those  found  at  Sulds,  show  con- 
sideiable  traces  of  Egyptian  infiuenoe,  but  are  prottahly  all  of 
Phoenidaa  importation — the  theory  of  the  existence  of  Egyptian 
colom'es  in  Sardinia  being  quite  inadmissible.  Some  3  m.  to 
the  N.  is  the  church  of  S.  Salvatore,  with  underground  lock-cut 
chambets  below  it,  used  as  a  baptistery  (?)  by  the  eariy  Christians, 
though  the  walls  are  decorated  with  paintings  of  a  decidedly 
pagan  nature.  (T.  As.) 

T1US06,  an  islaiid  in  the  berth  of  the  Aegean  Sea^  off  the 
coast  of  Thiace  and  the  plain  of  the  river  Nestus(now  the  Kara- 
Stt).  The  islahd  was  colonized  at  an  early  date  by  Phocnidaiu, 
attracted  probably  by  its  gidd  mines;  they  founded  a  temple 
of  Herades,  which  still  existed  ia  the  time  of  Herodotus.  Thasus, 
son  of  Phoenix,  is  said  to  have  been  the  leader  of  the  PhOeniiriana, 
and  to  have  i^ven  his  name  to  the  i^nd.  In  710  or  .708  B.a 
Thasos  received  a  Greek  colony  from  Paros.  In  a  war  sdikh 
the  Parian  cofenista  waged  with  the  Saians,  a  Thracian  tribe, 
the  poet  Archilochua  threw  away  his  shield.  The  Greeks  ex- 
tended  their  power  to  the  mainland,  whete  they  Owned  gold 
mines  which  were  even  more  valuable  than  these  on  the  island. 
From  tlicse  aounes  the  Thasiaas  drew  great  wealth,  their  annual 
revenues  amonntmg  to  aoo  or  even  300  talents.  Herodotus, 
who  visited  Thasos,  says  that  the  best  miiMs  on  the  i^nd  were 
those  which  had  been  opened  by  the  Phoenicians  en  the  east 
aide  of  the  island  facing  Samothrace.  The  |rface  was  important 
during  the  Ionian  revolt  against  Persia.  After  the  capture  of 
Miletus  <494  B.C.)  Histiaeus,  the  Ionian  leader,  laid  siege  to  Thasoai 
The  attack  Cailol,  but,  warned  by  the  danger,  the  Thasians 
es^iloyed  their  revenues  to  build  war.  ships  and  strengthen  their 
fortifications.  This  eacited  the  suspicions  of  the  Persians,  and 
Darius  compelled  them  to  surrender  their  ships  and  pull  down 
their  walk.  After  the  defeat  of  Xerxes  the  Thasians  joined 
the  Delian  confederacy;  but  afterwards,  on  account  of  a 
difference  about'  the  mines  and  marts  on  the  mainland,  they 
revolted.  The  Athenians  defeated  them  by  sea,  and,  aiter  a 
siege  that  hstcd  more  than  two  years,  took  the  capital,  Thasos, 
probably  in  463^  and  compelled  the  Thasians  to  destroy  their 
wallsy  surrender  their  shqn,  pay  an  indemnity  and  aa  aiumal 
contribution  (in  449  this  was  9|  talents,  from  445  about  30 
talents),  arid  resign  their  poasesMons  on  the  mainhnd.  Ia 
411  B.C.,  at  the  time  of  the  oligarchical  revolution  at  AtlKn% 
Thasos  again  revolted  from  Athens  and  received  a  Llicedae« 
monian  governor;  but  in  407  the  partisanw  of  LacedaemoB 
were  expelled,  and  the  Athonans  under  Thrasybulus  were  ad» 
mitted.  After  the  battle  of  Aegospotami  (405  B.&),  Thasos 
again  fell  mto  the  hands  of  the  Laoedaemonians  under  Lysaadee 
who  foimed  a  decarchy  there;  but  the  Athenians  must  have 
recovered  it,  for  it  formed  one  of  the  subjects  Of  dispute  between 
them  and  Philip  IL  ol.  Macedonia.  In  the  embroilment  be^ 
tweca  Philip  III.  of  Macedonia  and  the  Romans^  Thasos  sub< 
mitted  to  Philip,  but  received  its  freedom  at  the  hands  of  the 
Rnaums  after  the  battle  of  Cynoscephalac  (197  B.c),  and  ft  was 
still  a  "  free  "  state  in  the  time  of  Pfiny.  After  a  period  of 
Latin  occupation,  it  was  captured  by  the  Turks  in  14(2;  it 
was  given  by  the  Sultan  Mahiftud  II.  to  Mehemet  Alt  of  Egypti 
and  stiS  remains  the  property  of  the  khedlve.  Thasos,  the 
capital,  ktood  on  the  north  side  of  the  island,  and  had  two 
harbours,  bne  of  which  was  dosed.  Archilochus  described 
Thasos  as  "  an  ass's  backbone  crowned  with  wild  wood,"  and 
the  description  stiU  suits  the  mountainous  island  with  ita 
forests  of  fix;  The  hi^est  mountain,  Ipsario,  is  3428  ft.  high. 
Besides  its  gold  mines,  the  wine,  nuts  and  marble  of  Thasos 
were  weH  known  in  antiquity.  The  mines  and  marble  quarries 
are  no  longer  worked;  and  the  chief  exports  are  now  fir  timber 
for  shipbidlding,  "olive  oil,  honey  and  wax.  The  imports 
consist  of  manufactured  goods,  beasts  of  burden  and  corn, 
for  the  island  u  too  mountaaamis  to  grow  exunigh  com  for  the 
inhabitants. 

The  papulatia«i»  distribiiMd  ia  tea  viUauDl»  is  Mliaialsd  at 
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9ooo.  The  people  are  Grade  ChilttiftDSr  and  do  not  differ  in 
appearance  from  the  inhabitants  of  the  other  Gre^  klandi. 
The  villages  are  mostly  atuated  at  some  distance  from  (he  sea; 
for  the  island  suffered  from  pirates.  Even  in  the  early  part  of 
the  19th  century  sentinels  stood  on  duty  night  and  day,  and  at 
»  signal  of  alann  the  whole  population,  including  the  Turkish 
aga  himself,  used  to  hide  in  the  woods. 

For  a  defcriptkm  of  the  island  and  its  remains  dt  antloirity,  see 
A.  Cooxe,  Rtiu  am/  den  Insdn  des  tkruktsektH  lieem  (Hanover, 
i860);  for  inacriptiont  cee  Jnscr*  Gr.  xii.fi;  the  islana  is  fully 
described  by  J.  ff.  Baker-Penoyre  in  Journal  Hell.  Stud.  xxix.  (1909). 

THATCH  (O.E.  tkaee;  the  word  is  common  to  many  Teutonic 
languages  ta  the  sense  of  "  roof,"  "  cover  '^  cf.  Du.  dak,  Gtf. 
Dock;  from  Du.  dekken  oomcs  "dedt";  the  Indo-European 
TOot  is  stagy  whence  Gr.  mkyos,  roof,  Let.  tegent  to  cover;  the 
French  equivalent  is  chaume),  the  material  employed  sometimes 
foe  roofs  in  the  place  of  tiles  or  slates;  it  consists  of  wheat  straw, 
of  which  several  layers  are  required,  to  the  depth  of  from  i^  to 
14  in.,  or  even  extending  to  18  In.  Unthreshed  stmw  is  said 
to  hist  from  twenty-five  to  thirty  years,  and  is  easily  repaired. 
In  Norfolk  the  reeds  of  marshland  are  emi^oyed,  and  they  con- 
stitute a  durable  thatch  lasting  from  thirty  to  forty  years  or 
more.  Thatched  roofs  am  not  now  allowed  in  London  or  other 
towns  and  their  vicinity,  but  if  saturated  with  a  solution  of 
lime,  the  thatch  is  said  to  be  incombustible.  It  forms  in  ex- 
tremely good  roof,  warm  in  winter  and  cool  in  sonuner. 

THATON,  a  town  and  district  in  the  Tenasseiim*  division  of 
rower  Burma.  The  town  is  situated  below  a  hill  range,  to  lA. 
from  the  sea.  It  was  formerly  the  capital  of  the  Talaing 
kingdom  and  a  sea-porL  Pop.  (1901)  14,342.  The  district  has 
an  area  of  5079  sq.  m.;  pop.  (1901)  343'>5xe',  showing  an  in- 
trease  of  39  per  cent,  in  the  decade.  It  was  formerly  a  sub- 
divisk>n  of  AJnherst  district,  but  was  formed  in  1895  out  of 
part  of  that  and  of  Shwegyin  district,  •  which  hatf  npw  ceased  to 
exist.  The  staple  crop  is  rice,  but  a  good  deal  of  tobacco  also 
is  grown.  The  railway  from  Pegu  to  Martaban,  recently  opened, 
passes  through  this  distria  and  is  calnilatM  to  increase  its 
prosperity  and  population. 

THAXTBR«  CEUA  (1836^1894),  American  poet,  was  bom  at 
Portsmouth,  New  Hampdiire,  on  the  29th  of  June  1836.  Her 
father,  Thomas  B.  Laighton,  became  ofifended  with  some  of  his 
associates  in  stato  poUtics,  and  retired  about  1841  to  the  barren 
and  isolated  Isles  oif  Shoak,  ten  iniks  off  Portsmouth,  where  for 
about  ten  years  he  was  keeper  of  the  White  Island  lighthouse; 
and  his  dau^ter's  girlhood  was  therefore  ^lent  in  marine 
surroundings,  which  coloured  the  best  of  the  -verse  she  after- 
wards wrote.  Her  poems,  mainly  in  lyrical  form,  deal  with 
the  beacon-hgfatt  the  sea-storm,  the  glint  of  sails,  the  sand- 
piper, the  flower  among  the  rocks,  Aec.,  in  chaiaoteristic  and  sym- 
pathetic fideh'ty.  She  also  wrote  prose  sketches  of  life  and 
scenery.  Among  the  Isles  of  Shoals  (1873);  stories  and  poems 
for  ddldren,  and  letters;  besides  a  book  about  floriculture. 
An  Isiand  Garden  (1894).  In  1896  appeared-  a  complete  edition 
of  her  poems,  edited  by  Sarah  Ome  Jewett.  She  married  ia 
1851  Levi  L.  Thaxter  <d.  1884),  a  devoted  student  of  Robert 
Browning's  poetry,  and  spent  most  of  her  Ufe  on  Appledore, 
<nie  of  the  Ides  of  Shoals,  where  she  died  on  the  26th  of  Augosfi 
1894.  Her  son  Roland  Thaxter  (b.  1858),  a  well-known  crypto- 
gamic  bounist,  became  profciaor  of  botany  at  Harvard  in  1891. 

THATBR,  ABBOTT  HANOBRSON  (1849-  )«  American 
artist,  was  born  at  Boston,  Afassadiuactts,  on  the  xath  of 
August  1849.  -  He  was  a  pupil  of  J.  L.  G^rdme  at  the  £cole  dcs 
Beaux  Arts^  Paris,  and  became  a  member  of  the  Society  cf 
American  Artists  (1879),  of  the  National  Academy  of  Design 
(1901),  and  of  the  Royal  Academy  of  Sim  Luca,  Rome.  As  a 
painter  of  portraits,  landscapes,  anJmals  and  the*idud  figure^ 
he  won  high  rank  among  .American  artists.  Among  his  bcst^ 
known  pictures  are,  "Virgin  Enthroned,"  "Caritas^"^  "111 
Memoriam,  Robert  Louis  Stevenson,"  and  **  Portrait  d  a  Young 
Woman  ";  and  he  did  some  decorative  work  for  the  Walker 
Art  Buil(^ng,  Bowdoin  College,  Maine.  Thayer  is  also'woU 
haoWB  as  a  nirtuxiliat.   He  devebped  a  theony  of  "  puMotive 


colontion  "  in  aaimab  (see  Colouks  or  Anxicaia),  wfakh  hu 
attracted  considerable  attention  among  naturalists.  Acoordittg 
to  this  theory,  **  animals  are  painted  by  nature  darkest  on  those 
parts  which  tend  to  be  most  h'ghted  by  the  sky's  light,  and 
vice  versa  ";  and  the  earth-brown  of  the  upper  parts,  bathed 
in  sky-light,  equals  the  skylight  colour  of  the  belly,  bathed  in 
eaith-ydlow  and  shadow. 

See  his  article,  "  The  Law  which  underiies  Protective  Coloration,** 
in  the  Annual  Rebort  of  the  Smithsonian  Institution  for  1897 
(Washington,  1808);  and  Concealing  Coloration  in  the  Animal 
Kingdom  (New  York,  19 ro).  a  summary  of  his  discoveries,  by  h» 
son,  Gerald  H.  Thayer. 

THATSR,  JAHE8  BRAOtBT  (1831^1902),  American  legal 
writer  and  educationist,  was  bom  at  Haverhill,  Massachusetts, 
on  the  i$th  of  January  1831.  He  graduated  at  Harvard  CoUege 
in  1852,  and  at  the  Harvard  Law  School  m  1856,  in  which  year 
he  was  admitted  to  the  bar  of  Suffolk  county  and  began  to 
practise  in  Boston.  In  1873-83  he  was  RoyaU  professor  of 
law  at  Harvard,  in  1883  he- was  transferred  to  the  professor- 
ship which  after  1893  was  known  as  the  Weld  professorship 
and  which  he  held  until  his  death  on  the  14th  of  February  1902. 
He  took  an  especial  interest  in  the  historical  evolution  of  Uw. 


(1896):  A  Prettminary  Treatise  0%  Bndaue  at  the  Common  Lam 
(1808),  and  a  short  life  of  John  Marsha^  (looi):  and  edited  the 
twelfth  edition  of  Kent's  Commentaries  and  the  LeUers  of  Chauncej 
Wright  (1877),  *nd  A  Westward  Journey  vnth  Mr  Emerson  (1884). 

THATER,  JOSEPH  HENRT  (1828-1901),  American  hibUcal 
schohur,  was  bom  at  Boston  on  the  7th  of  November  1828.  He 
studted  at  the  Boston  Latin  School,  and  graduated  at  Harvard 
in  1830.  Subsequently  he  studied  theology  at  the  Harvard 
Divinity  School,  aJnd  graduated  at  Andover  The<Hogical  SHninaiy 
in  1857.  He  preached  in  (}uincy,  and  in  1859^^  in  Salem, 
Massachusetts,  and  in  1862-63  was  chaplain  of  the  40th 
Massachusetts  Volimteers.  He  was  professor  of  sacred  literature 
in  Andover  Seminary  in  1864-82,  and  in  1884  sucooedtd  Ezra 
Abbot  as  Busscy  professor  of  New  Testament  criticism  in  the 
Harvard  Divinity  SchooL  He  died  on  the  26th  of  November 
1901,  soon  after  his  resignation  from  the  Buasey  professiorship. 
He  was  a  member  of  the  American  Bible  Revision  Committee 
and  recording  secretary  of  the  New  Testament  company*  His 
chief  works  were  his  translation  of  Grimm's  CUnis  Novi  TestO' 
menti  (1887;  revised  1889)  as  A  Creek-Engfish  lexUon  of  tht 
New  Testament,  and  his  New  Testament  bibliography  (1890). 

THATETMYa  a  town  and  district  in  the  Minbu  divaiion  of 
Upper  Burma.  The  town  is  situated  on  the  right  bank  of 
the  Inawaddy,  opposite  AUanmyo.  Pop.  (K901)  15,824.  The 
cantonment  contains  the  ¥dng  of  a  British  battaiioa  and  a 
native  regutoent.  It  enjoys  a  high  reputatioa  for  healthiness. 
There  is  a  special  industry  of  silver  work* 

The  district  has  an  area  of  4750  sq.  m.;  pop.  (1901}  339u7o6, 
showing  a  decrease  of  4  per  cent,  fat  the  decade^  The  total 
rainfall  in  1905  waa  41*30  in.  On  the  wci$  it  the  Arakan 
Yoma  jaBge»  and  on  the  east  the  Pegu  Yonkas;  and  the  lace  of 
the  country,  where  it  docs  not  rise  into  mountains^  is  every* 
where  broken  by  low  nngea  of  hills,  many  of  which  aie  banen 
and  destitute  of  all  vegetation.  The  greater  part  of  the  <liatria 
is  wooded,  and  the  Yoraaa  eaat  and  west  are  ooveicd  with  forests, 
BOW  mostly  preserved.  The  chief  livtr  is  the  Imwaiddy»  which 
teaveises  Thayetmyo  fiom  north  to  south.  The  drainage  finds 
itsiway  to  the  Irnvaddy  by  three  main  strsama  (the  Pwon« 
Ma^4iUui  and  M*^.on  the  west,  and  by  two  (the  Kyie^ii  and 
Hpat)  en'tfae  cast.  Several  salt  and  hdt  springs  occur  m.  many 
hxalilios;  petroleum  is  also  fotmd,  and  eatenaivt  lime  quarries 
eaost  a  few  miles  sovth  of  Thayetmyo.  The  princigia^  yriiA 
aaimaJs  are  elephants,  ihinoceros,  tigers,  leopards,  blaek  heart 
aadwild  hog.^  Silver  pheasants  and  paftodgos  *x^  found  iit 
large  numbers,-  especially  in  the  mountains.  The.  chief  prodocti 
axe  ride,  ootSon,  oilhseods  and  toboooo;  catch  is  ako  voiy 
a&undavt,  and  tho' manufacture  of  the  dy».rtuff  is  carried  too 
MtaMivdy*    Coal  iiaa  keen  found  an  the  d«ttkl»  and  eaith 
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but  ndtlier  dal  nor  o&  has  yet  iafeea  eaetncted 
UkMOf  qinaitity.  Tieze  8n  403  sq.  m.  of  reserved  forest.  Three 
oii'jnrcUs  wece  sunk  in  18B5  at  Pedaakpin,  but  they  were  found 
aopfofitabla  and  abandoned. 

'  Ob  the  anneluitiott  of  Pegu  by  the  British  in  1852*53,  Tha^ 
jnetmyo  was  formed  into  a  subdivision  of  Prome  district;  and 
in  1870  it  was  erected  into  a  separate  jurisdiction  and  phiced 
under  a  deputy<»mmissioner.  It  was  formerly  in  the  Irra^ 
waddy  division  of  Lower  Burma,  but  was  transferred  to  Upper 
Burma  for  administrative  purposes  in  x8q6. 

THEATRE  {9kaTfK»,  "  a  place  for  seeing/'  from  tkMai),  a 
building  spedaUy  devised  for  dramatic  representations.    The 
drama  arose  from  the  choric  dances  in  honour  of  Dionysus, 
winch  were  hdd  in  a  circular  dandng-ptace  (dfx4<^^>  Lat. 
ordusira)  in  his  precinct  at  the  foot  of  the  Acropolis  at  Athens* 
When  the  leader  of  the  chorus  held  a  dialogue  with  the  remaining 
durtutae  he  mounted  the  table  which  stood  beside  the  altar  of 
Dionysus  in  the  centre  of  the  orchestra;  .but  as  the  number  of 
actors  and  the  importance  of  the  dialogue  increased,  it  became 
necessary  to  erect  a  platform  at  the  side  of  the  dancing-place 
anS  a  booth  in  which  the  performers  could  change  their  diesses 
and  masks.     At  the  same  time  temporary  wooden  stands 
Okpuk)  were  set  up  for  the  spectators,  who  no  longer  ranged 
themseives  around  the  whole  ring,  but  only  on  the  slope  of  the 
AcTOpohs,  ladng  -southward.    We  are  told  that  the  collapse  of 
the  Upui,  in  499  a.c.  led  to  the  erection  o£  a  permanent  theatre; 
this  was  not,  however,  a  stone  building.    Embankments  were 
made  for  tlw  support  of  the  spectators'  benches:  the  stage 
buildings  were  of  wood,  and,  although  some  traces  of  a  stone 
theatre  belonging  to  the  end  of  the  5th  century  have  been 
pointed  out,  the  "  theatre  of  Dionysus,"  whose  remains  may  still 
be  seen  (PL  I.  and  II.),  is  in  the  main  a  work  of  the  4th  century. 
It  was  completed  soon  after  340  b.c.  under  the  administration 
of  the  statesman  and  finanaier  Lycurgus.     Alterations  were 
made  in  the  stagc-buildings  in  the  Hellenistic  period,  under 
Nero,  and  again  in  the  3rd  ccntiiry  a.d.    Although  the  proto- 
type of  Greek  theatres,  it  is.  not  the  most  perfectly  preserved. 
Amongst  those  of  purely  Greek  design  the  most  typical  is  that 
of  Epidaurus  (PL  I.)i  which  was  built  in  the  hitter  part  of 
the  4th  century  B.a  by  Polyditus  the  Younger.    The  largest 
known  to  Paiaaniaa  was  that  of  Megalopolis,  excavated  by  the 
British  School  at  Athens  in  1889-91,  in  which  the  stage  buildings 
were   replaced   by  the  Thersilion,  a  large  council  -  chamber. 
Others- of  importance  for  the  study  of  the  ancient  theatre  have 
been  excavated  at  Ddos,  Eretria,  Sicyon  and  Oropus.    None 
of  these,  of  coune,  is  oontempomry  with  the  ckissical  period  of 
the  Greek  drama,  and  their  stone  stage-fronts  belong  to  the 
Hdlenistic  period. 

.   In  Asia  Minor  we  find  a  type  of  theatro  (belonging  to  a  some- 
what later  date)  with  a  broader,  lower  and  deeper  stage;  and 
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JPio  i.-«DIagrara  showiog  the  principle  on  which  the  Greek 
theatre  was  planned  according  to  Viuuvius. 

the  Roman  theatre  (see  below)  carries  these  changes  still  further. 
Before  discussing  their  significance  it  will  be  best  to  describe 
the  parts  of  the  ancient  theatre,  the  fullest  account  of  which  is 
to  be  found  in  the  fifth  book  of  Vitruvius  (written  in  the  Augustan 
period). 

Its  three  main  divisions  were  the  auditorium  (Lat.  cavea;  it  had 
no  technical  narae  in  Greek),  the  orchestra,' and  the  stage  boildings 
(9Ki|r4,  literally  "  tent  "  or  **  booth  "  Lat.  s(ena).  As  the  orchestra 
was  the  germ  of  the  theatre,  so  it  determined  its  shape,  and  in  the 
Greek  theatre  preserved  its  circular  form  in  manyinstanoes  (as  at 
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Epidaurus).  In  the  scfteme  ef  proportions  ffivm  by  Vitraviusi 
however  (see  fig.  i,  which  carries  its  own  expbnation).  a  segment 
{tkgP  was  cut  of!  by  the  stage  front  {rpoegliPm,  prascenium): 
1  he  auditorium  was  divided  by  flishts  of  seats  into  «wdge>shaped 
blocks  {MpMtt^  aaut)  and  also  longitudinally  by  a  gangway 
(<«Af«rivMu  pnectndu).  In  Greece  the  slope  of  a  hill  was  always 
chosen  for  the  auditorium  and  furnished  with  stone  seats  in  tiers 
like  steps.  The  that  of  the  Acropolis  faces  south,  which  (as 
Vitni\iu8  poims  out)  was  the  worst  aspect  for  the  spectators: 
but  this  was  unavoidable  for  religbus  reasons,  since  the  perform- 
anoes  had  to  be  hekl  in  the  precinct  of  Dionysus.  At  Athens  the 
inner  boundary  was  a  semicircle  with  the  ends  prolonged  in  parallel 
straight  lines,  which  gave  the  MXKrtators  in  the  wings  a  better  view 
of  the  stage  than  that  obtainable  in  those  theatres  where  (according 
to  the  Vrtruvian  rule)  the  boundary  was  segmental.    At  Epidavras 


R*li  of  the  Acropolis  _; 
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-ioyvit. 


Fig.  2. 
From  D6rpfeld  and  Reisch,  Das  pieckUcks  TJuattr. 

ab,   double  western  walL 

be,    single  walL 

aa,  u,  walls  terminating  wings  of  auditorium. 

b,  if,  entrances. 

c,  the  "  katatome  "  (when  the  rock  of  the  Acropolis  was  met 

by  the  walls), 
(f,  t,  diazqnia. 

/s,    eastern  boundary  walL 
hh,  front  wall  of  Neronian  stage. 
I,      fragment  5th-ccntury  orchestra. 
Urn,  ancient  masonry  (?  of  supporting  walls), 
na,  oldest  stage  buildings. 

00,  stone  proscenium  (1st  or  and  century  b.c.)« 
P,     foundations  of  Meroniaa  side  wings, 

qr,    fragments  5th<cntury  orchestra. 
i,     4th<entury  portico. 

1,  old  Dionysus  temple. 

a  compromise  was  effected  by  prolonging  the  ends  of  the  semi- 
circle as  segments  of  a  curve  with  a  longer  radius.  The  best  seats 
were  in  the  lowest  row;  at  Athens  this  was  formed  by  a  scries 
of  marble  thrones  assigned  to  various  priests  or  officials  whose 
titles  may  be  read  on  those  (60.  out  of  67)  which  arc  now  preserved. 
The  priest  of  Dionysus  occupied  the  central  throne.  In  some 
theatres  benches  with  backs  tool,  the  place  of  separate  thrones. 
The  right  of  shcing  m  reserved  places  was  called  rpoiipLa, 

The  orchestra,'  which  was  separated  from  the  auditorium  by  a 
gutter  and  kerb  and  generally  paved  with  slabs,  contained  an 
altar  of  Dionysus  called  the  6v(ti\ii,  whcncb  the  choral  or  musical 
contests  which  took  place  in  it  were  called  d^utrr  6vttt\uu)l. 
At  Athens  this  altar  stood  in  the  middle  of  a  lozenge-shaped  marble 
Ikavement.  In  a  few  theatres  subterranean  passages  have  beea 
found,  leading  from  the  stage^niBittgs  to  the  middle  of  the 
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orchcatn.  which  may  be  wippoifed  to  Iwe  been  und  for  the 
Appearance  oC  acton  (e.f.  as  ghoau)  in  the  orehestn:  they  do  not 
exsat,  however,  at  Athens  or  Eptdaurus,  so  that  no  general  ugu- 
Wient  can  be  founded  on  their  remaina. 

The  stage  buildings  of  the  earliest  Greek  theatoea  have  been 
destroyed  save  for  -w  foundations  and  architectural  fragmentSk 
And  the  interpretatiota  of  their  remains  presents  a  dilficuh  problem. 
Whether  built  on  level  ground  or  (as  at  Sicyon  and  elsewhere) 
excavated  in  rock  or  earth  they  constated  of  a  rectangular  structure 
4WO  stories  high,  usually  with  projecting  side  wings  (ra^wc^na). 
Between  these  wings  was  the  nw^Mof  <8tage)f  which  at  Athena 
and  indeed  in  aH  early  theatres  was  buik  of  wood,  but  waa  after- 
wards reconstructed  in  stone,  with  a  front  formed  by  a  row  of 
columns  from  lO  to  13  ft.  h^h ;  its  depth  varied  from  «  to  io|  ft. 
ft  has  been  argued  by  DdrpfcM  thai  the  r^o^ir^vter  was  not  a 
stage,  but  a  background,  which  couM  be  characterized  as  a  palace, 
temple,  &c.,  by  means  of  painted  wlpwut  set 'up  in  the  intervals 
between  the  columns,  and  that  throughout  the  history  of  the  Greek 
drama  actors  as  well  as  chorus  performed  in  the  orchestra.  This 
tiieory  has  been  supported  by  arguments  drawn  from  passages  of 
tfie  classical  dramatists,  iriiich  seem  to  imply  that  actors  and 
chorus  were  on  the  same  leyeU  and  by  a  priori  considerations 
vegarding  the  unfitness  of  so  high  and  narrow  a  platform,  uncon- 
nected with  the  orchestra  by  stairs  (except  such  temporary  wooden 
tieps  as  may  have  left  no  trace  in  extant  remains),  for  a  stage. 
But  these  arguments  are  outweiehed  by  the  positive  testimony  of 
ancient  writers  and  inscriptions  triat  the  actora  in  the  Greek  drama 
mounted  on  a  platform  (6*plfia%)  which  was  also  called  the  \»Yc?or 
C*  speaking-place  "),  and  the  description  of  the  Greek  theatre  by 
yitruviua.  who  tells  us  that  the  >>ayuw  (Lat.  ptdpUum)  was  narrower 
than  that  of  the  Roman  theatre,  and  was  from  10  to  12  ft.  high- 
Moreover  the  background  afforded  by  the  Hellenistic  rpooKiivta.  would 
have  been  diminutive  in  its  proportions — it  must  be  remembered 
that  Greek  actors  stood  some  6  ft.  6  in.  high  when  wearing  the 
colhumttt  and  tragic  mask — and  quite  unlike  a  palace  or  temple. 
They  never  have  more  than  one  doorway  in  the  centre,  though 
Vitruvius  prescribes  three,  and  in  some  theatres  (where  the  stage- 
buildings  were  partly  excavated)  there  are  no  rooms  at  the  back 
of  them,  but  either  virgin  rock  or  earth.  We  may  therefore  dis- 
miss DOrpfold's  theory:  but  it  is  more  than  probable  that  the 
wooden  stage  of  the  5th  century  B.C.  was  much  lower  than  that 
of  HellenbtK  times,  when  the  chorus  had  either  disappeared  from 
dramatic  performaaoes  or  performed  musical  interludes  uncon- 
nected with  the  action  of  the  play.  Horace,  in  fact,  says  of 
Aeschylus:  "Aeschylus  .  .  .  modicis  instravit  pulpita  tignis,'^' and 
doubtless  preserves  a  fragment  of  genuine  tradition.  When  choras 
and  actors  came  into  contact,  wooden  steps  could  be  used,  and 
tfiat  such  were  employed  even  in  the  later  drama  is  proved  by 
the  evidence  of  South  Italian  vase-paintings  which  represent  tl^e 
Phylakes  or  burlesques  popular  at  Tarentum. 

The  fa^de  of  the  ^nir^  furnished  an  architectural  background, 
and  this  was  supplemented  by  oaintcd  scenery,  which,  according 
to  Aristotle,  was  introduced  by  bophoclcs:  Vitruvius,  however,  tells 
us  that  the  first  scene-painter,  Agatharchus,  worked  for  Aeschylus. 
In  their  days  the  vcifii^  was.  of  course,  a  mere  booth.  Changes 
of  scene  wore  very  rare^-ihere  are  only  two  in  the  extant  classical 
tra^dies — and  were  brought  about  by  the  use  of  revolving  prisms 
(r«p{axroi).  Other  appliances  used  in  the  Greek  drama  were  the 
imcbtXiuta,  a  low  platform  on  rollers  which  was  pushed  forward  in 
order  to  show  an  action  supposed  to  take  place  in  the  interior  of 
the  #K9*^  (the  scene  in  a  Greek  play  was  always  laid  in  the  open 
air),  and  tne  mt«^.  a  crane  by  which  an  ipctor  representing  a 
god  could  be  suspended  in  mid-air  (hence  the  phmsc  ieus  ex  machine). 
In  the  upper  part  of  the  ^mvnfr  was  a  balcony  calkd  the  ite^yla 
("  second  story  ").  and  at  the  top  a  narrow  platform  called  the 
9«oXoY«io»,  upon  which  gods  suppoied  to  be  stationary  in  heaven 
could  appear.  Ghosts  ascending  from  the  underworld  mounted 
the  x«P^<M  icXIfMWft.  ■  whose  positbn  is  uncertain.  The  ffportttw 
was  a  machine  for  imitating  thunder  by  means  of  stones  rolled 
in  metal  jars.  It  is  far  from  certain  whether  a  droo-scene  was 
used  in  the  classical  period  of  the  Greek  drama;  in  later  times 
and  in  the  Roman  theatre  a  curtain  (aAXoIa,  Lat.  aulaea,  siparium) 
was  let  down  into  a  narrow  slit  in  front  of  the  stage  before  the 
play  began  and  drawn  up  at  the  end. 

It  has  been  mentioned  above  that  in  the  later  Hellenistic  theatres 
th^  stage  was  made  broader,  lower  and  deeper,  and  In  the  Roman 
theatre,  the  principle  of  whose  construction,  as  explained  by  Vitru- 
vius, is  illustrated  by  fig.  3.  the  orchestra  is  reduced  to  a  semi- 
circle {(Ud).  The  line  ef'a  that  of  the  background  {scenae  front) 
and  its  limits  are  those  of  the  eavea  or  auditorium. 

The  Romans,  by  their  use  of  the  arch  in  construction  and  alab 
of  concrete  for  vautting.  were  enabled  to  erect  theatres  on  level 
fround,  such  as  the  Campus  Martlus  at  Rome,  where  an  elaborate 
airucture.  usually  In  three  stories  of  arcades,*  took  the  place  of 

*  Vitruvius  prescribes  for  the  Roman  theatre  a  portico  running 
round  the  interior  of  the  auditorium  on  the  level  of  the  topmost 
Wfr  of  seats;  remains  of  such  a  portico  (or,  as  at  Aapendua.  of  a 
Mfica  of  accsdes)  <an  aofnetiacs  be  tncodff 


the  natural  hill-sk)f>e  of  Gfeek  theatres.  The  Roaiaa  tlMalM 
thus  became  an  organic  whole;  the  auditorium  and  stage- 
buildings  were  structurally  connected,  and  the  oichestxa  waa 
entered  from  the  wings,  not  by  open  pninngnr  (vaptfca)  as  in 
Gncece,  but  by  vaulted  corridors.  The  orchcatia  was  no 
longer  tised  for  the  performances  (whether  dramatic,  musicsl 
or  merely  spectacular),  but  waa  reserved  for  senators  and 
other  persons  of  distinction.  Hence  (as  Vhruvius  points  out) 
arose  the  necessity  fpr  lowering  and  enlarging  the  stage.  It  is 
hard  to  say  when  this  change  was  made  or  at  what  date  it  wss 
first  introduced  into  Italy  (if  it  did  not  originate  in  the  west). 
The  larger  of  the  two  theatres  at  Pompeii  dates  from  the  Hellen- 
istic period,  but  was  tJirioe  reconsAructed,  and  it  is  not  dnr  to 
what  date  we  are  to  assign  the  k>w  stage  of  Roman  pattern; 
possibly  it  belongs  to  the  earliest  period  of  the  Roman  colony 
at  Pompeii  founded  by  Sulla  (B.C.  80).  The  theatre  of  Pompey 
(see  bdow)  is  said  by  Plutarch  to  have  been  copied  from  thM 
of  Mytilene,  which  suggests  that  the  Roman  theatre  wtss  de- 
rived from  a  late  Greek  model;  and  this  is  made  pnbabte  by 
the  existence  of  transitional  forms. 

JDuring«  the  Republican  period  the  erection  of  permanent 
theatres  with  seats  for  the  spectators  was  thought  to  aavooc 
of  (jireek  luxury  and  to  be  imworthy  of  the  stsrn  simptfdty 
of  the  Roman  citisetis.  Thus  in  154  b.c.  Scipio  Nasica  indttoed 
the  senate  to  demolish  the  first  stone  theatre  which  had  been 
begun  by  C.  Caasius  Longinus  ("  tanquam  xnuLile  et  nociturum 
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Fig.  3.— Diagram  showing  the  principle  on  which  the  Roman 
theatre  was  planned  according  to  Vitruvius. 

publids  moribus,"  Liv.  Epit.  48).  Even  in  55  B.C.,  when 
Pompey  began  the  theatre  of  which  remains  still  exist  in  Rome, 
he  thought  it  wise  to  place  a  shrine  to  Venus  Victriz  at  the  top 
of  the  cavca,  as  a  sort  of  excuse  for  having  atone  seats  below  it*<~ 
the  seats  theoretically  serving  as  steps  to  reach  the  temfde. 
This  theatre,  which  was  completed  in  52  B.C.,  is  spofkea  of  by 
Vitruvius  as  "  the  stone  theatre  '*  par  esceUaieti  it  is  said  by 
Pliny  to  have  held  40,000  people.'  It  was  aJso  used  as  an  amphi- 
theatre for  the  bloody  shows  in  which  the  Romans  took  greater 
pleasure  than  in  the  purer  intellectual  enjoyment  of  the  dnumu 
At  its  inauguration  500  lions  and  30  elephants  were  killed  by 
gladiators*  Near  it  two  other  theatres  were  erected,  one  begia 
by  Julius  Caesar  and  finished  by  Augustus  in  13  B.C.,  under  the 
name  of  his  nephew  MarccUus,'  and  another  built  about  the 
same  date  by  Cornelius  Balbus  (Suet.  Aug.  ag;  Pliny,  H.  N. 
xxxvi.  59).  Scanty  remains  exist  of  this  last  theatre,  but  the 
ruins  of  the  theatre  of  Marcellus  are  among  the  most  imposing 
of  the  buildings  of  ancient  Rome. 

A  long  account  is  given  by  Pliny  (ff.  N.  xxxvi.  5  and  114) 
of  a  most  magnificent  temporary  theatre  built  by  the  aedile 
M.  Aemilius  Scaurus  in  58  B.C.  It  is  said  to  have  held  the  in- 
credible number  of  80,000  people,  and  was  a  work  of  the  most 
costly  splendour.  Still  less  credible  is  the'  account  which  IHiny 
gives  (H,  N.  xxxvi.  xx6)  of  two  wooden  theatres  built  by 
C.  Curio  in  50  B.C.,  which  were  made  to  revolve  on  pivots,  so 
that  the  two  together  could  form  an  amphitheatre  in  the  sfter- 
noon,  after  having  been  used  as  two  separate  theatres  in  the 
morning. 

All  Roman  provhidal  towns  of  any  importance  possessed  at 
least  one  theatre:  many  of  these  are  partly  preserved.    On 

'Huelsen  has  shown  that  this  statement  is  exaggerated,  and 
estimates  the  number  of  spectators  at  9000  to  10.000. 

*  According  to  tivy  (id.  51).  the  theatre  of  MareeUus  was  built 
on  the  fiu  oT^n  carUer  o^e  onected  by  Aemilius  Lcpidus. 
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R  n.  ivfi  bl?  fiMiAd  ttlMtMibctJdM  of  t^vo  otiht  wiost  fmpori ant 
—that  of  Aspendus  in  Pamphylia,  which  iUuslrattt  the  Eastern 
type  showing  Hellenistic  influence,  and  that  of  Arausio  (Orange) 
in  South  Gaul.  Coveted  theatres  were  sometimes  built,  whether 
on  account  of  climatic  conditions  (as  at  Aosta)  or  morecomroonly 
for  musical  performances.  These  latter  were  generally  called 
Qdea  (Gr.  4^iop,  a  place  for  singing).  The  best  preserved  Is 
the  Odeum  of  Herodes  Atticus,  at  the  south-west  angle  of  the 
Athenian  Acropolis,  which  has  a  semicircular  orchestra.  It 
was  built  in  the  reign  of  Hadrian  by  Herodes  Atticus,^  a  very 
wealthy  Greek,  who  spent  enormous  sums  in  beautifying  the 
city  of  Athens,  in  honour  of  his  wife  RegiUa.  Its  cavea,  which 
B  excavated  in  the  rock,  held  about  6000  people;  it  was  con- 
nected with  the  great  Dionysiac  theatre  by  a  long  and  lofty 
porticus  or  stoa,  of  which  considerable  remains  still  exist, 
probably  a  late  restoration  of  the  stoa  built  by  Eumenes  II. 
of  Pergamum.  It  was  also  a  common  practice  to  build  a  small 
covered  theatre  in  the  neighbourhood  of  an  open  one,  where  per- 
formarces  might  take  place  in  bad  weather.  We  have  an  example 
of  this  at  Pompeii.  The  Romans  used  scenery  and  stage  effects 
of  more  elaboration  than  was  the  custom  in  Greece.  Vitnivius 
(iii.  7)  mentions  three  sorts  of  movable  scenery: — (i)  for  the 
tragic  drama,  facades  with  columns  representing  public  build- 
ings; (2)  for  comic  plays,  private  houses  with  practicable 
windows  and  balconies;*  and  (3)  for  the  satyric  drama,  rustic 
scenes,  with  mountains,  caverns  and  trees. 

BrBLioGRAPHY. — By  far  the  fullest  account  of  the  Greek  theatre 
is  given  in  D6rpfeld  and  Reisch,  Das  grieckuche  Theater  (Athens, 
18^).  Its  main  thesb  is,  however,  rejected  by  many  archaeo- 
kigists  on  the  grounds  stated  above,  ruchstein.  Die  griechiscke 
BukiUt  endeavours  to  prove  that  a  stone  theatre  was  built  at 
Athens  in  the  ^th  century  B.C.,  and  that  the  proscenium  usually 

Eipposed  to  be  Hellenistic  dates  from  the  time  of  Lycurgus  (above), 
or  English  readers  the  best  account  of  the  Greek  theatre  is  to 
e  found  in  A.  E.  Haigh's  AJtie  Theatre  (3rd  ed.,  revised  by  A.  W. 
Pickard-Cambridge,  1^7),  where  a  bibliography  of  the  voluminous 
Ktemture  of  recent  times  is  given.  Atberr  Affflller's  Lehrhuck  der 
grkehiuheB  Sdhnetulterfiuher  (Fretbuig.  1886)  is  Indispensable  to 
the  student,  ror  the  Roman  theatre  reference  may  Se  made  to 
Durm,  Banktmst  der  RSmer,  ed.  2,  pp.  645  ff. 

OHM;  H.S.J.) 

The  Modern  Treatue 

During  the  middle  ages  miracle  plays  with  sacred  scenes  were 
the  favourite  kind  of  drama;  no  special  buildings  were  erected 
for  these,  as  they  were  represented  either  in  churches  or  in 
temporary  booths.  In  the  i6th  century  the  revival  of  the 
secular  drama,  which,  in  the  reign  of  Elizabeth,  formed  so  im- 
portant a  part  of  the  literature  of  England,  was  carried  on  in 
tents,  wooden  sheds,  or  courtyards  of  inns,  mostly  by  strolling 
actors  of  a  very  low  class.  It  was  not  tlU  toward^  the  close  of 
the  century  that  a  permanent  building  was  constructed  and 
licensed  for  dramatic  representations,  under  the  management 
of  Slukespeare  and  Burbage. 

The  first  building  specially  erected  in  London  for  dramatic 

fiurposes  was  built  in  1576-77  by  the  actor  James  Bturbage. 
t  was  constructed  of  timber,  and  stood  in  Holywell  Lane, 
Sboreditch,  till  1598,  when  it  was  pulled  down;  it  was  known 
as  "  The  Theatre  "  ffar  excdUnce.  Of  almost  equally  early  dat« 
was  the  "  Curtain  "  theatre,  also  in'  Shoreditch;  so  called  from 
the  plot  of  ground,  known  as  "  The  Curten,"  on  which  it  stood. 
K  probably  continued  in  use  t31  the  general  dosing  of  theatres 
by  order  of  the  parltament  in  1642.  The  **  Globe  "  theatre, 
famous  for  its  association  with  Shakespeare,  ifas  built  by  James 
Borbage,  who  used  the  materials  of  "  The  Theaetre,"  in  the  year 
1599.  Its  site  was  in  Southwark,  in  the  Bankslde,  near  the 
"  Bear  Gardens."  It  was  an  octagonal  structure  of  wood,' with 
lath  and  plaster  between  the  main  firamework.  It  was  burnt 
in  1:6x3,  rebuilt,  and  finally  pulled  down  and  its  site  bitilt  over 

*  This  theatre  was  not  begun  when  Fausanias  wrote  his  book 
AUicOt  and  was  complete  when  he  wrote  the  Ackaica  (see  Paus. 
Vii.  30).    It  is  illustrated  in'  Mon.  Jnst.  vi.,  plate  iG. 

'These  are  shown  on  Gracco-Roman  vases  of  the  latest  type, 
with  4wijrtinp  of  bnrlcsqae  paiodics  of  mythological  stories.      .1 


in  1644-  l^  Mtn^  WAS  dei!ved  fi^om  !ts  sign  of  Atlas  supporting 
the  globe.  Near  it  were  two  less  important  theatres,  *"nie 
Rose,"  opened  in  1592. by  Henslowe,  and  "The  Swan"  (see 
below),  opened  in  X598  and  partly  owned  also  by  Henslowe; 
like  the  Globe,  the  latter  was  an  octagonal  wood-and-plaster 
building.  The  "  Bhickfriars  "  theatre,  another  of  the  Burbages' 
ventures,  was  buflt  in  1596,  near  the  old  Dominican  friary.  The 
"  Fortune  "  theatre  was  built  by  Edward  AUejm,  the  actor,  in 
i599»  *^t  a  cost,  including  the  site,  of  £1320.  It  stood  between 
Whitecrbss  Street  and  Golding  Lane.  It  stoiod  as 'late  as  1819, 
when  a  drawing  of  it  was  given  by  Wilkinson  {Londina  iUuztfata, 
1819).  The  "  Red  Bull "  theatre  was  probably  originally  the 
galleried  court  of  an  inn,  whidi  was  adapted  for  dramatic  pur- 
poses towards  the  dose  of  Elizabeth's  rdgn.  Other  early 
theatres  were  the  **  Hope  "  or  "  Paris  Garden  "  theatre,  the 
"  Whitefriars "  and  "Salisbury  Court"  theatres,  and  the 
"  Newington  "  theatre.-  A  curious  panoramic  view  of  London, 
engraved  by  Visscher  in  x6x6,  shows  the  Globe,  the  Hope  and 
the  Swan  theatres. 

The  plan  of  the  first  English  theatres  appears  to  have  had  no 
connexion  with  those  of  dassieal  times,  as  was  the  case  In  Italy: 
it  was  evidently  produced  in  an  almost  acddental  way  by  the 
early  custom  of  erecting  a  temporary  platform  or  stage  in  the 
middle  of  the  open  courtyard  of  an  inn,  in  which  the  galleries 
all  round  the  court  formed  boxes  for  the  chief  spectators, 
while  the  poorer  part  of  the  audience  stood  in  the  court  on  all 
sides  of  the  central  stage.  Something  similar  to  this  arrange- 
ment, unsuitable  though  it  now  seems,  was  reproduced  even 
in  buildings,  such  as  the  Globe,  the  Fortune  and  the  Swan, 
which  were  specially  designed  for  the  drama.  In  these  and 
other  early  theatres  there  was  a  central  platform  for  the  stage, 
surrounded  by  seats  except  on  one  side,  where  there  was  a 
"  green-room  "  or  "  tireynge-howse."  The  upper  galleries  or 
boxes  completely  surrounded  the  stage,  even  the  space  over  the 
green-room  being  occupied  by  boxes.  This  being  the  anange- 
ment,  it  is  easy  to  see  why  the  octagoxud  plan  was  selected  in 
most  cases,  though  not  in  SX — the  Fortime  Uieatie,  for  exais4)le; 
was  square.  An  interesting  specification  and  contract  for  the 
buUding  of  the  Fortuite  theatre  (see  below)  is  printed  'by 
Halliwdl-Phillipps  {op.  cU.  infra^  p.  164).  In  all  its  details  the 
Fortune  is  spedfied  to  be  like  the  Globe,  except  that  it  is  to  he 
square  in  plan,  and  with  timbers  of  heavier  scanting.  The 
walls  are  to  be  of  .wood  and  plaster,  the  roof  tiled,  with  lead 
gutters,  the  stage  of  oak,  with  a  "  shadow  "  or  cover  over  it,  and 
the  "  Ureynge-howse  "  to  have  glazed  windows.  Two  sorts  of 
boxes  are  mentioned,  vix.,  "  gentlemen's  roomes  "  and  "  twoo- 
pennie  roomes."  A  woodcut  showing  this  arrangement  of  the 
interior  is  given  in  a  collection  of  plays  edited  by  Kirkman  in 
1672.  The  vexed  question  of  the  construction  of  these  theatres 
has  been  much  discussed  in  recent  ytan.  In  1888  a  drawing 
of  the  Swan  theatre  (fig.  4),  apparently  copied  from  a  rough 
drawing  in  a  London  letter  from  the  traveller  Johannes  de  Witt, 
was  discovered  by  Dr  Karl  Gaedertz  in  a  manuscript  volume 
in  the  Utrecht  University  library,  consisting  of  the  common- 
place book  of  Avend  van  Bucbdl  (x 565-1641).  While  un- 
doubtedly authentic,  and  probaCly  broadly  accurate,  this 
copied  sketch  cannot  be  accepted,  however,  as  giving  the  r^^lar 
or  typical  plan  of  the  contemporary  theatre,  as  in  some  respects 
it  does  not  fulfil  the  known  conditions  of  the  stage.  What 
that  typical  plan  was,  if  (as  is  probable)  one  actually  existed, 
has  led  to  mnch  letfned  conjectiire  and  great  difference  of 
opinion  as  regards  the  details  required  by  the  interpretation 
of  contemporary  stage  directions  on  the  necessities  of  tbe  action 
in  contemporary  drama.  The  ingenious  reconstruction  (fig.  5), 
drawn  by  W.  H.  Godfrey  in  1907,  of  the  Fortune  theatre, 
following  the  builder's  spedfication,  appears  to  approach  very 
neariy  to  satisfying  all  the  requirements.  (See  ^  The  Elizabethan 
SUge,"  in  the  Quarterly  Reptew  (London),  April  1908.) 

In  the  x6th  and  17th  centuries  a  favourite  kind  of  theatrical 
representation  was  in  the  form  of "  masques,"  with  processions  of 
grotcsqudy  attired  actors  and  temporary  scenic  effects  of  great 
iplendoor  and  neebcnieal  iBgenuityi   In^  reigns  of  James  1^ 


ind  Chuleil,,  Ben  Jbiwhi  u 
together  in  die  produclJoii  gf 

being  very  cosily  and  coi* 
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ic  udiitKl  luiii  Jotms  wotked 
3c  "  Diisaiiii,"  Jonson  writing 


*iih  g. 


hm  Inig 


3  did  loi  bb 


;civedD[ 


uroUy  annoyed  tl  the  secondary  place  wbich  be  wai  made 
to  occupy:  he  Ihcrclore  nvcoged  himsell  by  writing  severe 
ulites  on  loigo  JonB  and  the  lystem  which  placed  Ibc  literaiy 
and  mcchaoica]  pails  of  the  opera  on  tbe  lame  (oaling.  In  an 
autograph  MS.  which  still  eiiels  thii  tatiikal  line  occun— 
"  Painting  and  cupentiy  are  the  khiI  ol  muquc  "  (tee  Cunn[ii(- 
bam,  Lijc  •>!  Imto  J^u,  London.  iStS). 

In  Italy,  during  the  i6th  century,  the  drama  occupied  a 
more  important  potition,  and  levetal  theatra  were  erected, 
prolesscdiy  on  the  model  of  the  classic  (bealre  ol  Vilruvius, 
One  of  IbeK.  Ibc  Tealro  OUnpicD  at  Vicina,  slilt  eistii  it 

.s  daigned  by  Pajladio.  but  wis  not  completed  till  1584. 


:  alter 


leath.    It  hi 


with 


in  Dicbei,  ant 

thtce  doore  oi  the  clauic  ihealrci  but  tbe  whole  b  painted  with 
strong  perspective  tttccii  which  are  very  unclasucal  in  tpirit. 
Scamozii,  Faliadio'a  pupil,  who  conpleied  tbe  Teatn  Olimpico, 


Fic.  4.— SwuTheatniframSidMy  Ufr't  I^lf  traiiBiH 


built  another  pttudo-claisical  theatre  in  ijBS  «  SitbiedelU  fe* 
Ihc  duke  VespatiiDsGaBiaga,  Imt  thit  dan  nM  MWesiiL 

In  fiance  the  miracle  play  develored  iato  tbe  Mtnlar  dram 
rather  earlier  thui  in  Endud.  In  tbe  leicn  o{  Louis  XI. 
about  14^;,  Ibe  "  BroUm  ol  the  Fuwon"  had  a  Ihoatn 
whiih  was  paiily  rdigioiu  anl  parity  laiirioL  Is  tba  tMl 
(cntuiy  CaUwiiDe  dc'  Medici  is  Hid  (o  have  )ptat  inciediUi 


luliaii  bdlHi  and  In  tto  niddk  af^tk*.  iftfa  crauijr  tfc>  nsilM 
opera  was  introducad  ai  Paris. 

At  the  end  of  tbe  i81h  century  tbe  IbMtre*  of  Su  Cukt 
at  Naples,  LaScala  al  Milan,  and  La  Faniceat  Vudct  mce  tbs 
Anew  in  Europei  all  Ibeie  were  lebuiil  ki  the  igth  century. 


Fic.  S— The  Fortune Tlicalni  lettontioa  of  WaJIv  H.  Godlivy. 

but  have  been  eclipsed  by  (he  later  theatres  of  London,  Paris, 
St  Petenburg  and  other  great  cities  ol  Europe  and  Mierica, 
both  in  size  and  archilcctutal  splendour. 
AuTHOIiiTlBS.— Much    valuable   informition  about   the   early 

In  .  of  aoma  ol  them.    Sea  alio  Collier,  Hut. 

■f  ));    Halliwell-PhiUiDpi,  Itfi  «f  5l»luh'im 

S  1  by  BcHwcll  in  iliii   the  publlcaltoii'i  of 

tk  ielyi    tbe  Ninth  Report  of  the  Hittoriiral 

b  Anliaun,  vob.  ai.,  lii.  and  nv.  {iS8^4£). 

^  neclSl  n'th  the  consuuction  of  the  flka- 

bi  Cecil  Brodmeier,  Die  Slatattart-Behiu 

•K  «BnnniMi   (Weimar,   1004):     Dr    Paul 

M  ma  (ter  £Mi(tnr  iir  MnU«*"  l'"'^ 

M         _    _  '  Stuirf  Ziii  (Lcip>«,  iva);    Or  BichaM 

Wegener.  Dir  BuiiuiuimcUiai  del  ^ici^nrtifltii  TttaUri  uack 
itm  itOiniMnttktn  drama  (Halle,  T907I:  Geonte  F.  Reynolds, 
5««  Pri«tiUa  •/  EliubHliam  Su™  (Chieago  Univenity.  looj)-, 
E.  K.  Chambn,  "  Tbe  Stan  of  the  Alobe."  ia  tnL  it  el  die  Strat- 


.  Chamben,  "  Tbe  Stage  of  the  Globe."  la  tnL  it  el  the  Strat- 
SktlHipian  (|«>4>;  Vieigr  E.  Albrighi,  A  Typini  SMa- 
»  ^ic  (New  y«k,  ifoei.  IS-  H.  M-i  U.  Ca.) 


originated   tn 


MoctaN  SiaCE  Mecbanieu 
A  monment  knDon  ai  "Stage  Referm" 
tuHtia  about  iSBo,  with  the  primary  object  01 
he  greatest  possible  imitation  ol  nalure  in  the  p 
pera  and  drama.  The  nidinMita  of  art  i*  uodnslood  by 
■Inten.  tculpton,  Bchitecli  and  tba  txllnred  public  ol  the 
lay  were  to  be  applied  to  tbe  uige,  and  a  true  scale  art  was 
0  take  the  place  of  the  nondescript  tnaejiling  pMvlowly  given. 
ro  facilitate  tbe  eOont  o[  the  icc«i«  artist,  the  lullnt  appUcft. 
ion  oi  modem  science,  notaUy  of  mechaDics  and  hydraulics, 
nd  the  inlrodnction  ol  «p-(a-dal(  btMhods  o(  tt&ling  wire 
onildered  essential.  The  taumcrous  iatal  conOagiationl 
rhicb  had  originated  on  ihi  stage  cawsd  Ibc  qVESIioB  ol  pio- 
cctJODlion  tea  tota  closely  aapcsaled  with  tlwiwiWnt, 


Epidaurus,  the  Theatre  from  the  West. 


PluiB.  A  il.  Woeditard. 
Aspendus,  Interior  of  the  Upper 
GaUery  of  the  Theatre. 


rkoU,  R.  Buy  Smith  PluU,A.  U.  Waodvard. 

Athens,  Principal  Seats  in  the  Theatre  of  Dionysus.  Aspendua,  the  Stage  Wall. 


InUiioi  of  Theatre,  Orange,  J"*"".  UamM  &■  Ca. 


PrMuPkeHifraHihS.B.BcliutfCa. 

Sachs'  Electrical  Stage  "Bridges,"  Royal  Opera  House,  Covcnt  Garden, 


A  Pimin»li  »y  li'/'td  BUii  »  Waltry. 

Socha'  Electrical  Stage  "Bridges,"  Theatre  Royal,  Drury  Lane. 


THEATRE 


733 


•■d  the  enteipriM  niAde  great  headw«y,  more  particukiiy  on 
account  of  the  protective  measures  against  fire  proposed  soon 
after  the  burning  of  the  old  Ring  Theatre  at  Vienna.  The 
movement  gradually  developed  thtooghout  Austria  and  Ger^ 
many  and  ^read  beyond  the  frontiers  of  these  countries.  Con- 
currently, independent  movements  originated  elsewhere,  and 
from  1885  to  1895  a  transitional  period  may  be  said  to  have 
existed  for  the  stage,  both  in  Eurc^  and  in  the  United  States, 
but  by  the  dose  of  the  iptb  century  the  necessity  for  reform 
was  recognized  in  every  country.  During  the  transitional 
time  various  unsatisfactory  expcriinents  were  made,  some  of 
the  boMcit  eKperiqwDta  proving  oostlv  failures,  yet  serving, 
because  of  such  features  a^  were  valuable,  as  a  basis  for  further 
developments.  Great  Britain  and  France  were  almost  the  last 
countries  touched  by  this  movement,  although  in  England 
throu^out  the  'nineties  there  was  considerable  improvement 
in  actual  scenic  art  and  stage-mounting,  as  tar  as  this  could  be 
brought  about  without  the  aid  of  improved  stage  mechanism. 

Among  those  primarily  responsible  for  this  new  q)och  in 
Kenic  art  in  Great  Britain  were  Sir  Henry  Irving  and  Mr 
Beerbohm  TNe,  both  actor-managers,  Mr  Hubert  von  He^omer, 
R.A,,  Sir  L.  Alma-Tadema,  R.A.,  and  Mr  Edwin  0.  Sachs, 
architect.  Although  almost  last  in  the  application  of  stage 
reform  in  its  best  sense,  England  really  completed  the  experi- 
mental period  with  the  modemizatkm  of  the  Royal  Opera 
House,  Covent  Garden,  vtiete,  by  the  opening  of  the  season 
of  190a,  the  directorate  were  provided  with  the  latest  improve- 
ments of  mechanical  skill  for  the  almost  complete  re-eqidpment 
of  stags  scenery.  This  work  of  remodelling  was  carried  out  by 
the  Grand  Opera  Syadicate,  with  Mr  Edwin  O.  Saf±s  as  tech- 
nical advfaer  and  architect.  Modem  mechanism  has  also  been 
applied  at  the  Apollo  Theatre,  London,  where,  however,  the 
stage  equipment  was  bodily  imported  from  the  Continent  and 
does  not  include  any  mechanically  or  electrically  driven  parts, 
manual  labour  alone  being  used.  Tlie  stage  mechanism  which 
was  employed  in  the  equipment  of  the  Royal  Opera  House, 
Covent  Garden,  embodies  the  Sachs  system  of  dividing  the  stage- 
floor  into  a  few  large  sections  and  working  them  with  the  aid 
of  electrical  power,  the  Brandt  system  of  counter-weighting 
for  the  suqiension  of  all  scenery  from  above,  the  application 
of  fight  in  four  colours  by  electricity,  and  the  designing  of  all 
scenery  to  accord  as  much  aa  possible  with  nature,  the  whole 
mounting  being  built  up  on  the  basis  of  a  flat  stage  as  distinct 
from  the  sloping  stage  of  old. 

The  classification  of  stages  genexaDy,  both  home  and  foreign, 
whether  for  the  production  of  opera  or  plays,  should  be  made 


as  follows:  wood  stages,  wood  and  iron  stages,  and  iron 
stages,  with  subdivisions  according  to  the  power  chiefly 
employed  in  working  the  t^ipliances.  These  subsections 
ace:  manna!  labour,  hydraulics  and  electricity.  Owing  to  the 
almost  entire  ateence  of  steam  for  motor  power  in  connexion  with 
stage  machinery,  a  separate  subdivision  for  appliances  where 
steam  is  employed  is  not  required.  With  the  wood  stage  and  the 
wood  and  bon  stage  manxtal  labour  alone  is  utilized.  But  in 
the  iron  stage  manual  labour,  hydraulic  power  and  electric 
power  are  either  used  iadividiially,  or  a  combination  of  any 
two  or  three  of  these  classes  is  applied.  The  first  series  of  stages 
built  hi  accordance  with  the  principles  of  Stage  Reform  was 
erected  on  what  was  termed  the  "  asphaleia  '*  system,  in  which 
direct  hydraulic  power  was  utilized  throughout.  The  stage- 
floor  is  divided  into  innumerable  small  sections  supported  on 
rams  (some  working  telesoopically),  whilst  everything  suspended 
from  above  is  abo  worked  mechanically  by  hydraulic  power. 
Notable  examples  are  the  Budapest  Opera  House  and  the 
Municipal  Theatre  at  Halle. 

The  next  type  is  that  of  the  stage  of  the  Court  Theatre, 
Vienna,  which,  although  based  to  a  considerable  extent  on  the 
"  asphaleia  "  system,  showed  somewhat  larger  sections.  These 
are  suspended  by  cables  and  worked  indirectly  by  small 
hydraulic  rams  placed  at  the  side,  whilst  the  whole  of  the  top 
work  is  maniptdated  by  manual  labour  with  the  partial  assist- 
ance of  counter-weights.    The  nest  type  is  the  Brandt  type. 


where  the' number  of  dlvf^onTcl  ^Itage  is'Turifier  reduced 
to  a  few  me<fiam-^zed  sections,  worked  by  means  of  a  foni- 
bination  of  a  central  hydraulic  ram  and  suspended  cables  duly 
counter-weighted.  The  top  work  in  this  case  is  entirely  counter- 
weighted,  uid  requires  the  least  possible  manual  labour  for 
manipulation.  An  example  will  be  found  at  the  Wiesbaden 
Court  Theatre.  We  next  have  the  Sachs  system,  where  eleciffc 
power  is  substituted  for  hydraulic  power,  the  niunber  of  stage 
divisions  limited  to  several  large  sections,  suspended  on  cables 
partly  counter-weighted  and  partly  worked  by  electric  motors, 
while  the  whde  of  the  top  work  is  balanced  on  a  system  similar 
to  that  of  the  Brandf,  with  hitermedlate  electric  motors  for 
the  manlpohitlon  of  particularly  heavy  loads.  It  is  this  last 
system  that  has  been  adopted  at  the  Covent  Garden  Opera 
House,  with  the  modification  that  the  top  work  is  entirely 
operated  on  the  latest  development  of  the  Brandt  system  of 
manual  labour  and  counter-weic^ts.  Another  example  of  the 
Sachs  system,  as  far  as  individual  stage  sections  are  conceme^t 
will  be  found  in  a  portion  of  the  Theatre  Royal,  Drury  Lane. 

.Regarding  the  question  of  expense  and  practicability,  the 
hydraulic  system  has  generally  been  found  to  be  expensive  and 
impracticable.  The  system  of  the  Court'  Theatre,  Vienna^ 
though  practicable,  is  costly  both  in  capital  and  annual  outby. 
The  Brandt  method  of  equipping  the  upper  stage  mechanism  has 
been  found  particularly  suitable  for  medium-sized  theatres, 
and  not  expensive.  The  Sachs  system  has  been  found  practic- 
able, of  moderate  initial  cost  and  minimum  annual  outlay. 
The  advantages  of  electricity  over  hydraulic  power  have  been 
most  marked  both  in  capital  and  in  annual  expense.  There  is 
of  course  a  far  greater  initial  outlay  requhed  to-day  than  with 
the  wooden  stage  of  old,  but  the  saving  in  staff  and  wear  and 
tear  of  the  scenery,  and  the  absence  o£  eipensive  temporary 
makeshifts,  repairs  and  reinstatements,  compensate  for  this  by 
a  material  reduction  of  annual  charges.  It  is  known  as  a  fact 
that  upon  an  overhaul  of  the  Covent  Garden  equipment  being 
ordered  after  five  years'  running,  the  contractors  could  not  find 
anything  to  do  in  the  way  of  repairs  or  reinstatements.  The 
stage  carpenter  has  long  reigned  supreme  in  England  and  France, 
althouj^  in  England  there  are  already  one  or  two  notable 
exceptions  of  men  who  are  advancing  to  the  position  of  en^neers 
rather  than  carpenters.  In  Germany  and  Austria  the  stage 
carpenter  is  idready  being  replaced  in  most  theatres  by  men  of 
engineering  or  technical  training,  as  the  more  complex  arrange- 
ments of  a  modem  stage  demand  intelligent  and  careful  control. 
It  is  merely  a  question  of  time  for  the  engineer  to  obtain  general 
control  in  these  matters. 

Regarding  the  actual  designing  and  painting  of  the  scenery, 
the  English  scene-painter  may  now  be  considered  in  advance 
of  his  Continental  and  American  colleagues,  although  Setm' 
the  productions  of  some  notable  ateliers  at  Viezma  ^■'•««» 
and  Munich  run  the  English  scene-painter's  work  vety 
doeely..  In  1890  Viezma  was  in  advance  of  England  in  scene- 
painting,  but  the  English  scene-painters  have  since  then  rapidly 
come  to  the  front,  and  it  is  to  be  anticipated  that  it  will  never 
again  be  necessary  to  import  scenery  from  Austria,  as  has  been 
the  case,  both  at  Ihe  Theatre  Royal,  Diuiy  Lane,  and  at  the 
Royal  Opera  House,  Covent  Garden.  As  a  matter  of  fact^ 
scenery  from  Covent  Garden  and  Drury  Lane  is  already  exported 
to  the  United  States.  The  position  of  the  scene-painter  is 
particularly  difficult,  inasmuch  as  whilst  artistit  temperament 
and  thorough  knowledge  of  art  are  essential  for  the  practice  of 
his  vocation,  it  it  equally  essential  that  he  should  be  thoroughly 
practical  and  to  a  considerable  extent  a  mechanic.  He  lacks 
recognition  among  artists  and  there  is  unfortunately  a  tendency 
to  depreciate  his  work. 

During  the  period  of  intenegnam  in  stage  reform  there  ap' 
peared  a  number  of  faddist  inventions  which,  while  creating 
public  interest,  cannot  be  considered  of  lasting  M*d»m 
practical  utility.  Thus  in  the  United  States  an  at-  /wm- 
tempt  was  made  to  have  a  large  platform  oonstructed  *■*• 
like  a  lift,  bodily  rising  and  failing,  wilhthrec  different  tiers  or 
stages  on  whkh  scenery  could  be  mounted  at  different  levels 
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■ad  Itai  nbed  «  loninl  into  poiilloB.    A^o,  at  Uunk)^ 

t  schema  o[  tura-tibla  baaed  on  tbc  ]m»nae  lemJvim  mgc 
wai  put  ionrird,  but  thii  cm  only  be  looked  upon  w  *a  in- 
teiating  apciiment  o[  little  ptulical  value. 

Numerous  mellii>d>  of  iUuminiling  Ihe  lU^e  have  limDariy 
been  ittempled,  with  Ihe  aU  of  Harch-lighu,  and  poacenium- 
■  ^u  licbti,  or  by  Ihe  absence  of  loot-li^ta,  and  Che  like, 

but  the  general  method  of  lighting  the  itage  from 
the  top  wilb  batif  ns,  from  the  aide  with  wing-ladden, 
and  from  behiw  with  foot-IighU,  Lf  carefully  regulated 
tnd  skiUuDy  handled,  produca  excdlen  I  reiulti.  The 
lighting  anangemenu  aa  pnctiaed  at  the  Royal  Opera 
House,  Coveni  Garden,  in  which  building  the  lighting 
engineer  is  Mr  Crawihaw  and  the  consulting  engineer 
lor  Ihe  lighting  installation  wai  Mr  Bowles,  leave 
nothing  to  be  desired  from  an  artist's  point  of  view. 
Tbe  great  difficulty  of  the  light  coming  too  strongly 
from  below,  i.e.  from  the  loot^lights,  can  be  overcome 
by  the  regtdation  and  colouring  of  Ihe  lights. 

graphs  have  been  reproduced  showing  viewt  of  the 
dectrical  stage  "  bridges  "  of  tbe  Royal  Operi  Hous», 
Covent  Garden,  and  of  the  Theatre  Royal,  Dnuy 
LiDe,  respectively,  both  on  the  Subs  syMem  (see 
PL  in,).  A  imall  general  plan  and  aection  ol  the 
Covent  Cardeo  itage  an  also  ahown  (see  if.  6), 
and  anolhei  iUuimlioD  (see  PL  IV.)  presents  the 
"gridiroD"   at    Covent    Garden    on     the    Brudt 

The  following  IS  a  detailed  desciiplian  ef  the  Covat 

Tlie  stage  may  be  descnbed  as  coiuiiting  of  a  leriei  of 
ilx  hofisontal  sectioH  running  parallel  wiib  the  curtain 
Koe  Ifoo  front  to  back,  each  iicllan  bong  I  ft.  wid^ 
and  the  whole  besng  foUowvd  by  a  large  back  or  nu 
atogb  The  first  section  coDUina  noehuig  but  a  plain 
-carpet_a- 


that  tha  elaetiie  IMit  baa  btrn  iaajfcd;  dx  iMi«l  o  swtfiwrt 
of  Gie  or  iu  ipnadlias  bcee  oiaierially  teduccd. 

No  nentloB  of  stage  mechanism  vould  be  eainplete  unkaa  laentlan 
were  made  of  the  ■Einslty  af  piwidliic  a  eanfnlly  made  and 
caiBy  warted  iie-igilitiiM  cnrtria  el  aobitantial  but  Ughl  eas- 
■InKIioo.  On  the  Cenuaeat  netal  euttalas  are  favaand.  la 
England  the  double  asbesK*  curtain  Is  more  cannBon.  Tbe  London 
County  CouncO  prefer  a  steel  framing  with  aibenoa  *i»-i>av« 
doth  oa  both  faces,  the  ietcrvenlni  span  besng  Ulcd  with  slag 
wool  «dl  rammed  and  packed.     Such  curtaina  we  loawhac 


Tbe  second  and  tUrd 

S  which  can  be  imi*  ' 
8  ft.  bekiw  tbe  stai 
t  tower  level  of  whicb 
for  the  purpose  of  laisiflg  i 
levd  or  sinking  traps  and 


bridge^  which . _.._...  -,-    -- 

toweied  8  ft.  bekiw  tbe  stage,  owMnictcd  in  two  leveliL 
'le  tower  level  of  which  appUsnoes  can  be  InBallcd 

L 1  _;j :-„  plaifornH  above  stage 

<  lib.    Tba  laurth.lmi 


n  tbe  various  lectioBa  iJ  the  staie,  long  long^ 
itiainai  flspa,  3  ft.  wide,  have  been  formed,  which  can 
be  essily  opened  to  sIIdw  scenery  to  be  paised  througli 
below  lot  tnnslonnatioa   scenes  and   the  like.      Each 

charioo,  Co  bold  "  wing  " 


frot 


g  ladder* 


id.  for  power  on  a  lull  lim  when  taadid. 

Above  the  stage  level  «ch  aeclion  baa  ita  lerieB  of  fines 
to  lak*  riothi,  bocdera,  Ac  Each  sccdon  has  a  batten, 
from  which  the  electric  batten  aic  suapended,  and  has 
also  a  targe  wooden  lattice  girder,  from  which  heavy 
pieces  of  scenery  can  be  hung.  Tlue  an,  on  the 
average,  about  ten  Hnca  for  oranary  battens,  a  girder 
ballen,  and  a  light  bailen  to  each  action;  besides  Ibese  lines, 
there  are  Ihe  equipmenn  of  flyuig  appaniiua  and  the  Uke,  whilsi 

act-drot«  and   draperies.     Everything  that  is  suipended 

can  essily  handle  it.    No  nvchankal  __ 

in  peactjce  quiie  a  nunher  of  scene«  can  be  rapidly  changed  i 
very  short  time.  ThrouBliuiiI  the  Btnjcrure  and  meduniqm  i 
bu  been  used,  with  imn  pulleyi  arid  wire  cible;  and  the  inH 
mabte  materials  have  been  absolutely  redutwl  to  Ihe  floorini 
the  trkUron  and  sallerita  and  Ihe  hardwood  flooring  ol  the  e 

mahle  material  ceplacea  wbac  was  almost  a  maximumi  and  n 


:he  gallery  levels. 


Flc  6.— Han  ar 


nt  Garden  Stage. 

a  nicety,  but  If  well  made 
y.  It  la  ad<diable  to  It 
istlng  curtains  and  to  so  arrange  the  wwkieg 
B  be  lowered  from  four  points,  ij.  from  botE 
impc  dde  files  and  from  tbe  suge 
Chamberlain's  rules,  firere^stlug 
■    ■  • lWsls« 


wise  nieaniie  lor  tescins  the  eSdency  of  tbe  upliaaoes. 

Adthobities.— Vs£n  Owrs  Hauia  tad  Ijbulru,  j  vels.  gund 
folio,  by  Edwin  O.  Saeha  (1896-00):     SiMi  Cwtunnlisa,  I  vol 
_.j  ..„_   .     ,.__  o.  Saehs  (1*6);  ^'SmAHrtn  "■■  AiUda 
by  Edwin  O.  Saelis  (itMnn):     Km  «« 
I  vgl.  qaartA  by  Edwin  O.  Sacha  (itey); 


ifiK; 
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^  by  CaaifM  Boute  (■9e»);  Dk 
quano.  I>y  JoecC  B«y«r  (1894). 


(E.a&) 


(« 


SPECTACtB" 


The  afypea!  to  the  eye  hat  been  the  cnestial  feature  of 
dramatic  production  in  its  many  stages  of  development  from 
tibe  earliest  times  of  the  mirade  plays  and  "moralities," 
mnmmen  and  moirisHlanoersy  down  throng  the  cenCuiies,  in 
the  form  of  masques  and  ballets,  to  the  luzurianoe  of  scenic  and 
oostume  display  that  is  lavished  on  the  latest  forms  of  theatrical 
entertainment.    Considering  the  enormous  advance  that  haa 
been  made  in  mechanical  appKances,  mere  especially  in  the 
increased  powers  of  iQumiiAtion  supplied  by  gas  and  electridty* 
as  compared  with  oil  and  candles,  we  must  acknowledge  that  the 
artistic  achievement  of  spectacle  has  hardly  kept  paoe  with  the 
times.  If  we  may  credit  the  venidty  of  oontempoiary  chroniclers, 
the  most  elaborate  e£Fects  and  illusions  were  successfully  at- 
tempted in  the  vaifous  courtly  entertainments  that  are  leeorded 
under  th\e  T^dor  and  StuArt  dsmattks,  and  found  periiape  their 
most  sumptuous  expfessfon  in  the  courts  of  Louis  XIV»  and 
Louis  XV.   It  would  be  a  difictth  task  f <«  the  meet  eapetienced 
of  modem  Rage  managers  to  ri^  the  splendours  of  tcpptMk 
and  the  irigenious  de^^ces  that  were  exploited  in  incteasing 
magnificence  during  successive  periods,  as  dcKfibed  by  FMssact, 
Hcrflnsfaed,  Cavendish,  Stow,  Fepys  and  other  writeM.    the 
sums  expended  on  these  entertainments  were  prodigious,  and 
a  perusal  of  the  eatraordiuaxfly  detailed  descriptions  of  such 
lavishly  appointed  masques  as  those  designed  by  Inigo  Jones 
in  particular  renders  credible  the  statement  that  a  certain 
masque  presented  before  Charles  L  at  the  Inns  of  Court  in  1633 
cost  £ai,ooo.    Spectacle  in  its  earlier  phasea  appears  to  have 
existed  chiefly  in  connexion  with  court  and  dvic  oetemonial:  as 
evidenced  in  the  wonderful  pageantry  of  the  Field  of  the  Cloth 
of  Girfd;  in  such  princely  entertahmient  as  the  Revela  at 
Kenilworth,   when  the   Eaii  of  Leicester  weEoomed  Queen 
Elizabeth  in  a  series  of  splendid  fftcs;  and  hi  the  more  aecon- 
plished  imaginings  of  Ben  Jonson,  decorated  by  Inigo  Jones, 
such  as  the  Inns  of  Court  masque,  afaeady  cited.    The  scenic 
effects  and  illusions  which  had  evidently  been  brought  to  great 
perfection  in  these  masques  were  not  devoted  to  the  service 
of  the  drama  in  the  public  theatres  until  Davenant  introduced 
them  at  the  period  of  the  Restomtion,  although  simple  scenery, 
probably  mere  background  *'  cloths,"  had  been  seen  on  the 
stage  as  eariy  as  1605.    The  buDt-up  stage  pictures,  familiar 
to  us  as  "  set-ecenes,"  are  said  to  owe  their  origin  to  Philip  James 
de  Loutfaerbourg,  R.A.,  and  to  have  been  first  used  in  1777; 
but  it  is  difficult  to  believe  that  some  sudi  elaborate  construc- 
tions had  not  already  enjoyed  a  term  of  popularity  in  view 
of  the  contemporary  paintings  and  engravings  of  the  epoch  of 
Louis  XTV.,  who  was  himself  not  averse  from  appearing  (in 
r653)  as  **  Le  Roi  Soleil "  in  the  midst  of  an  eniourage  com- 
bining much  that  was  artistic  and  fanciful  with  the  most  pompous 
and  most  absurd  incongruities  of  character  and  costume. .  A 
greater  measure  of  elegance  and  refinement  distinguished  the 
spectacles  of  the  reign  of  Louis  XV.,  inspired  by  the  delicate 

>The  Savoy  Theatre,  London,  was  first  entirely  lighted  by 
efcctridty  in  r882.  The  various  methods  of  liehting  used  have 
been  an  important  item  in  the  production  of  striKing  effects.  The 
old  system  of  a  row  of  "  foot-li|^t*,  "  with  tlieir  unpleasant  upward 
shadow,  is  now  almost  obsolete.  Dip  candles  were  used  till  ino, 
when  moulded  candles  were  introduced  into  French  theatres.  The 
next  improvement  was  the  lamp  of  M.  Ar^nd,  with  its  circular 
wick.  In  j8S3  gaa  was  fint  used  in  a  Parisian  tlieatre,  next  came 
the  oxyhydnogen  lime-light,  used  lor  special  effects,  and  then 
eiBctnc  lighting. 

The  old  way  of  prodocing  lightning  was  to  Ihsm  lycopodinm  or 
powdered  Msin  irith  bdlows  through  a  flame,  and  this  is  still  used 
in-  realistic  effects  of  conflagrations.  More  effective  lightning  is 
ilow  made  by  flashing  the  electric  light  behind  a  scene  painted 
Wflh  clouds,  in  which  a  tigtag  apertnte  haa  been  cut  out  and  filled 
with  a  transparent  substance.  Thunder  is  made  by  shaking  large 
Sheets  of  iron.  Wfatd  is  imitated  by  a  machine  with  a  coM^ed 
cirlinder,  which  revolves  against  coarse  doth  tightly  stretched. 
The  sovnd  Of  min  b  produced  by  shaking  parched  peas  in  a  metal 


ttt  of  Watie«B,'  Boucher  and  lineret,  and  preserved  for  our 
delecution  in  their  delightful  canvases.  Under  the  French 
Revolution  the  spectacular  ballet  lost  much  of  its  prestige; 
and  its  decorative  features  were  for  a  time  principally  associated 
with,  the  f^es  inaugurated  by  the  Republic,  and  presented  in 
the  classic  costume,  which  the  severity  of  the  new  regime 
adopted  as  a  reaction,  or  as  a  protest  against  the  frivolities  and 
furbelowB  of  the  obliterated  monarchy.  The  Festival  of  the 
Supreme  Being,  decreed  by  the  National  Convention,  designed 
by  David  and  conducted  by  Robe^ierre,  was  perhaps  the  most 
impressive  spectacle  of  the  dose  of  the  x8th  century. 

The  19th  century  saw  spectade  devoted  almost  exclusively 
to  theatrical  entertainment.  In  London,  melodrama,  both  of 
the  romantic  and  domestic  description,  daimed  its  illustrative 
aid.  At  Drury  Lane  Theatre  (which,  with  Covent  Garden,  the 
Adelphi  and  Astley's,  waa  first  illuminated  by  gas  in  xSx7-'i8) 
the  Caiaraa  of  tk*  Ganges,  with  its  cascade  of  real  water  and  its 
ptandng  steeds,  made  a  great  sensation  in  1823,  and  the  same 
stage  in  1843,  under  Macready's  management,  displayed  the 
"  moving  wave  "  effect  in  the  Sicilian  views,  painted  by  William 
Oarhaon  Stanfield  for  Acia  tnd  GaloUa.  The  Lyceum  llieatTe 
from  1847  to  1855  introduced  a  long  series  of  degant  eztrava- 
ganzaa  £com  the  pen  of. J.  R.  Planch^  elaboratdy  Qlustxated 
by  the  scenery  of  William  Beverly.  The  Gold*n  Bramkt  the 
King  of  the  Peacocks  and  the  Idand  of  Jemels  (Christmas  1849) 
were  the  most  remarkable  of  these  productions,  and  were 
noteworthy  as  originating  the  fantastic  fairy  pictures  that 
became  known  as  *'  tranafoimation  scenes,"  and  were  copied 
and  popularised  in  all  directions.  Beverly's  skilful  brush 
was  at  a  later  date  employed  at  Drury  Lane  to  enhance  the 
attractions  of  a  succession  of  spectacular  versions  of  Sir  Walter 
Scott's  aovda,  Amy  Rabsort  (1870),  Rob  Roy  (with  a  beautiful 
panorama  of  the  Trossachs  scenery),  JMscm,  Bngfand  in  the 
Days  of  Ckaries  II.,  and  others.  Later  stiO.  under  the  r^me 
of  Sir  Augustus  Harris  and  his  successors,  spectacle  at  Drury 
Lane  aanimed  even  mon  oosdy  proportions,  and  modem 
mehidrainas,  representing  weil-known  localities  with  extra- 
ordinary fidelity  and  all  kinds  of  disasters  from  earthquakes 
to  avalanches,  have  been  alternated  with  sumptuously  mounted 
pantomimes  (so-called),  in  which  the  nominal  fairy-tales  were 
almost  smothered  by  the  paraphemaHa  of  scenery  and  costume. 
It  is  remarkable  that,  for  a  "  run  "  of  ten  weeks  only,  such  a 
sum  as  £x6,ooo  each- can  have  been  profitably  expended  on 
more  than  one  of  these  productions. 


U>rKlon  playgoers  will  recall  the  processional  glories  <d  A  Dream 


Goddesses  of  Olympus  Qack  and  the  Beanstalk),  for  which  Mr  WU 
helm  was  responsible.  Tke  Armada,  a  historical  dmma  (r888),  also 
deserves  to  be  remembered  for  the  coropietenesB  and  excellence  of 
its  spectacular  features.  In  addition  to  the  names  of  Clarkson 
Sunndd  and  Beverly,  already  cited  as  masters  of  scenic  art,  it 
must  not  be  forgotten  that  the  skill  of  David  Roberta  was  also 
devoted  to  the  embellishment  of  the  stage:  and  the  names  of 
Grieve,  the  TdUns  (father  and  son).  Hawes  Craven,  and  J.  Harker 
have  in  successive  years  carried  on  the  best  traditkms  of  the  art. 
Alfred  Thompson  waa  one  of  the  first  to  revise  the  conventionalities 
of  fanaful  stage  costume,  and  to  impart  a  French  Ikhtncss  of 
touch  and  delicacy  of  oobur.  A  ballett  Yolande,  which  he  dressed 
for  the  Alhambra  in  the  'sixties,  was  the  first  Japanese  spectacle 
to  grace  the  English  suge;  and  be  was  also  mainly  responsible 
for  the  attractions  of  BabU  and  Biiou,  which  cost  upwards  of 
£xr,oao  at  Covent  Garden  Theatre  m  X873,  and  was  at  the  tinio 
considered  to  have  snipasscd  all  former  spectacubr  accomplish- 
ments. It  achieved,  however,  merely  a  eucUs  d'estime,  and  has 
bequeathed  to  a  hter  generation  only  the  recollections  of  its 
"  Sprins  "  dioir  of  boys,  and  of  the  brilliant  dansesise,  Henrietta 
d'Or,  who  revived  memories  of  the  great  days  of  the  ballet,  when 
Taglioni,  Cento,  Elsder,  Duvemay  and  other  *.*  Diesses  de  la 
Danse,'*  appeared  under  Lumley's  management  at  the  oM  Her 
Majesty's  Theatre  in  the  Haymarket.  Since  the  memorable 
tenancy  of  Sadler's  Wells  Theatre  by  Phelps  (1844-62),  Shake- 
speare and  spectacle  have  been  honourably  associated.  Charlca 
Kean's  revivals  at  the  Princess's  Theatre  (1850-59)  deservedly 
attracted  considerable  attention  for  the  splendoar  and  accuracy 
of  their  archaeology.  Bynm's  Sardanapalms  was  also  a  triumpll 
for  the  same  management  in  1853;  and  the  same  theatre  thrai 


xIb>  (DMnbtr  iMj)  bf  WHmrn 
c  poMic  dnnu  of  cImhc  d«yt, 
.■-■"STTij,..  -lUiuliutic  piaw! 

, _j  o(  >ptct>d*  with 

ShAkapean  wei  made  by  Sir  Heary  Irnw  at  tlw  L-youin.  Thm 
ttrt  «f  RDyal  AcuSenktuu  ma  baniily  oiuned  lo  add  luMiv  and 
datuicllon  to  hii  proditctlau.  RattvvfMd  And  tba  nimptuouily 
pmcnud  Htnry  VIII.  (1S41)  otnd  miich  to  tin  <»«pcntion  o( 
Mr  SeyifKiur  Lucaa.  Sir  Lawrencfl  Alna-TadniB  HipMiriied  CS»- 
Miuand  Cindiiinu  (1901).  wiiibl  Sir  EdvaidBuna-Joosain^iHad 
the  dtunlioa  sf  £iw  jlrljtar  (ItMk  la  Teanyioo'i  Ca^  (pro- 
duced in  Januuy  iSSi)  H'nd  Ia  tba  beautiful  revival  of  Roma  ciKd 
tulia  li  wu  fell  thai  perfecllon  of  Kaoe  UIu^od  could  ecarcely 
go  larxha,  but  ilw  nul  production.  JfacA  ildp  ffhmt  ^«fJkiiir, 


by  Che  more  rmnt  RBbtipitrre  by  Sardou.    Sha! — ^ 

poetic  dianu  wtn  aba  biEty  Qluitnted  by  Mr  Becibnh 
who  acuied  Sk  Uwnace  Alm>-T*dcma's  mMieat  for  fii 
the  Havmickel.  and  ^iJiu  Qicuir  at  Ibe  new   Hi>  M  >i 

whilst  foe  hit  later  productloTu,  Kini  Jokn.  A  UUiumma  't 

Dnan.  Rati  (by  Stephen  PhilUnl,  Vailllk  Ni[la  (rw  id 

mcb  tater  pliyi  u  hit  revival  of  Atdaij  anil  Ciapalra  [igiij),  >ie 
ma  a^ItDd  tw  Che  desigrw  of  Ferry  Andenoo,  ao  BrtiBt  who  made 
hiB  mafk  ID  the  cottuoua  for  a  Kri^  U  the  opnaa  at  t}ie  Savoy 
Theatre,  noUbly  Cbe  IJth-certury  dtMjra  for  the  Biauly  Slimc. 
spectacular  features  of  eKCP't"naL  refincmmt  diaiin^i»heti  the 
padcuoklaie  of  CMtteUa,  proented  by  Mr  Oscar  Buieit  at  the 
C«uia  Theatre  In  ChfiicaHe  1B91.  and  dtaigncd  b^  Mr  Wilkdni. 
Tliia  produccioo  alio  eniuyed  a  pmef  '     "       "    ' 

The  ^Cen  of  Interoationai  exchange 
nctaele  a>  in  ocber  ease*,  and  In  inum 

productiom  *tc*  tfaally  admired  In  Xoadco.  'OAer 
DKuis  of  a  more  absolutdy  spectacular  order  fouod  aocepcance 
in  London.  Id  connFiion  inch  Bunuu  and  BaDey'a  Hlppsdrame, 
Imi^  Kinlly'B  ihoT,  iVrrs,  eoasiiculed  a  "manaotli  combination,'' 
and  attracted  iiowdg  to  "  CHvupla  "  In  IB90.  The  locceH  of  this 
latter  tpectacle  of  coioor  and  movtment,  «Uch  nai  abo  dewgned 
by  Mr  WiUidin.  induced  Mr  Kinlfy  to  prodoea  a  icill  more  am- 
bCioos  encertainmcnt  the  following  ■raaon,  Vtnictt  designed  by  the 
ianve  artiM.  A  (peccade  oil  Iheae  linn  may  be  regarded  ai  the 
ouccoax  of  asch  ballcti  a*  have  long  btta  popular  on  the  continent 
ti  Eiinn — especially  in  Italy,  where  giacc  of  movanHt  and 
qjontaneity  of  gestuK  are  oaluial  to  cbe  people,  and  greatly  faeili- 
taie  such  an  enterprise  as  the  famous  EMttiior  ballet  of  Manzatti, 
which  Tasi0d  a  whole  eveolog,  in  several  acta,  and  reiioirnl  the 
iervkca  of  hundreds  of  Agurancea,  Esuiaior  iraa  originally  pro- 
duced at  La  Scaia,  Uilan,  in  JanuaryrBSi.  "  " '    ""        """'"" 

given  with  great  success  at  the  Eden  Theatre 


rvived  p< 


at  the  Emr 
whidTlbrMnie  of  Mr  WIlbebB 


iMj     The 

"triumphi 
ras  closely 
(CWt.) 


London, 

idcnti5ed  as  designer, 

L««  RKUTtnO  TO  TIEAIKM. 

It  was  not  untQ  corDparalively  late  io  RomiD  biiton'  t)>i( 
aaini^  became  a  diuinn  calUQg.  The  ttoopa  at  public  actors 
Imaasltria  ^Ktcs)  *tre  gnierally  slavei,  and  tbeir  cunings 
enriched  ibcir  maalers  more  than  themselvea. 

The  ngulailon  of  the  theatre  by  Isislstion  (ewept  M  to  stroc- 
tim)  belongi  chMy  to  the  time  of  the  lower  empire,  in  which  it 
depended  aInKtt  wholly  upon  eonicitutiont  of  Tlieodotlus  and 
Vdenilniin.  incorpomted  in  the  Theodosian  Code  (Tit.  xv.  s.  6, 1), 
and  a  century  later  to  a  large  ciieni  adopted  by  Jinlinian.  In 
the  whole  of  this  law  there  Is  an  evident  attempt  at  a  compromise 
batween  the  doctTinB  of  Chrislanity  and  the  old  Roman  love  of 
public  ■pecfclea  of  aU  lands.  It  deals  [en  with  tbntdcal  repcr- 
■onlationspnjper  than  with  tladlaiotial  conCesti  and  chatioC  races.' 
The  Theodosian  Code  provided  that  the  sacraments  were  not  to  be 

on  condlrisn  that  the  ailing  sbonid  bemouiKKl  in  cast  of  recovery. 
Diuihlera  of  accora  were  not  to  be  fomd  to  go  on  iha  stage,  pro- 
vided that  they  lived  an  heneat  Kle.    An  actma  wu  to  be  altownd 


made  for  Ihe  evhibition  of  pobiic  gi 


kM«>«iWMo>b«tah 

Mb*  plMdiaTbe  iwEla 

sueeis,  but  only  in  the  pneceaiuni  of  a  theatre.  A  gt>veiiior  of  a 
provioce  wae  entitled  to  take  tba  aooey  laited  for  public  ganea 
lor  the  purpooe  ol  lepurifu  the  city  walls,  pn>vidad  that  be  gave 
•Kwily  for  aftarwaidt  cefehiadiut  tbe  (amea  aa  UHaL  Hiaki- 
nlitiea  were  encouraged  to  build  theatre*  (Z>i(.  I,  10.  3).  By 
ffnxf  ciivii.,  ft  wi>  ground  for  divorce  II  a  wile  went  to  Ihe  thcaIR 
without  her  bntbaBcl'a  tnowterke.  In  CM.  Ui.  11,  tl  {fit  IMui 
■  a  eoBBtitnia  al  Lb  and  AuheokH  lortiiddli^  dnuati)!  tatn- 
•HUalioaa  am.  Sunday.  Hie  Diifit  (iiL  a)  classed  aU  who  acted 
for  hire  ^acr  propttr  Peatniam  ra  uenam  prodeialtt)  as  infamous 
pcnoni,  and  oa  such  debarred  them  from  filling  pabiic  officea.  A 
mere  contiut  to  perform  not  futlilled  did  oM,  howawt,  carrr 
iafaniy  with  it.  By  ATorf  IL  actiesaea  could  retire  frma  (he  itaae 
without  Inctsring  a  penalty  even  il  Ihcy  had  given  aisretlb  or 
taken  an  oath,  ^kr  wai  probably  a  censorship  at  certain  periods.* 
as  wdt  at  pRivlsIoni  lor  aafety  of  the  buikflng  and  die  audieniv 
(Tadlu,  Aim.,  iv.  fiji  Leonine  Coaadtutiom,  adh.).  Tbt  taat* 
were  allocated  by  the  nau,  and  the  eve  of  tba  buitdiu  conmitisd 
to  ceittia  magisuaia  (Xoiif  ulii.  >). 

Eifttai. — Id  Enfland,  ai  in  other  countdM  ol  wolera 
Eutnpe,  tbeallkal  kcialalJaD  vai  of  companlivtly  recent 
inttoductlon.  Suth  kijilation  «aa  unncceasaiy  u  long  aa 
the  theatre  iraa  uudet  the  control  of  the  Chnick  and  acton 
under  iti  ptotoction,  the  Chunii  having  turned  to  iis  own  una 
what  it  va«  powuleM  to  prevent.  The  eailiiat  ngulatisna. 
were  ibeietore,  *i  might  b«  opectcd,  made  by  th*  Church 
rather  than  by  the  slate  The  ecdcmaatical  oidiiianca  weru 
directed  chiefly  againtt  the  deicciatian  of  churcho,  though  they 
extended  to  forbidding  attcodasca  of  the  faithful  at 


.  .  soiahumllM 
ial  were  denied  by  Ihe  cai 
Thomal,  Wert  acquirod  w      ,  , 

tbey  eiceeded  what  wu  proper,  mi^t  be  In  mortal  tin.  It  was  a 
doubtful  pcunt  at  to  whether  apectatoit  might  not  be  in  timilax 
ctte.  The  tame  iaw  forbade  playi  to  be  acted  by  the  dergy, 
even  under  Ihe  plea  af  cuatom,  at  in  Chiiitmat  week,  and 
followed  tbe  cod«  of  Justinlaa  in  cDloining  the  deigy  not  to 
conion  wilh  actora  or  be  present  at  plays  (see  Ditrtiali,  iii. 
i,iiand  t5,l}«  ViUatifMulaJaClinciruM).  AilaUaiiboj, 
canon  IxxxviiL  oI  the  canons  of  the  Church  of  England  enacted 
that  churchwardens  were  not  to  au0er  playa  In  churcbea, 
chapdt  or  churcbyardt.  The  latest  occunenca  of  autji  a  pUy 
teenu  to  have  been  at  Odord  in  i^ga. 

The  Relormalion  marki  tbe  period  of  transition  from  tbe 
ecclesiastical  to  tbe  non-ecdeaiattical  authority  over  the  drama. 
Precautions  began  to  be  taken  by  the  crown  and  the  legitlaiure 
against  Che  acting  of  unauth«iiied  pUy>,  by  utMutboiitcd 
pciBons,  and  in  unauthoriud  placet,  and  the  acting  of  plays 
objectionable  to  the  government  on  poliiiaU  or  otbtr  gniuiuli. 
Tlie  proioction  of  the  Church  being  (rilhdnwn,  penont  not 
sircJled  in  a  filed  company  or  in  pOHCuion  of  a  licence  frcra 
the  crown  01  justicea  were  liable  to  severe  penalties  as  vagrantt. 
Tbe  hiaiory  of  the  legislation  on  this  subject  ii  very  curious. 
An  aa  ol  the  year  1S71  enacted  that  "  all  feocen,  bearwards, 
common  players  of  interludet,  and  minitrela  (not  belongiiig  to 
any  baron  of  this  lethn,  ot  to  any  olhet  honourable  penon  ol 
greater  degree),"  wandering  abroad  without  the  licence  of  two 
justices  at  the  least,  were  subject "  to  be  grievously  whipped  and 
burned  through  the  gristle  of  the  right  ear  with  a  hot  iron  of 
the  compass  of  an  inch  about."  This  statute  was  tupeiaeded 
by  39  Eiti.  c.  4,  under  which  the  punishment  of  the  iiroUiog 
player  is  lets  severe,  and  there  is  no  mention  of  justices.  Tbe 
jurisdiction  of  justices  over  the  theatre  dluppetis  from  le^tlttlon 

■If  ona  may  judge  from  Horace'!  line  {Sal.,  i.  10,  3^)-  (3<»u 
KtffiU  n  atde  umrml  urivUia  judke  Tarpm. 

■A  large  number  of  such  ordinances  will  be  found  dted  ia 
Pryoat,  HiiMHuati:;  Botniec,  ifanoul  H  pMnum  jar  la 
camUli;  MinMm.  Ik  SfulaaUii.  They  foUowed  cbe  almoti  unaai- 
mous  condemnation  by  the  Christian  falben.  See,  fo'  *idmnl„. 
Chiysoslem,  Csiifra  Luita  d  Tkialra;  TertuUi 
Augustine,  Di  Cic.  Dti,  L  31,  Cmjuiiau.  a 
Ax^y,  pp.4T,  iir. 

'For  this  reason  11  appears  CD  have  ixen  t 
for  aclort  to  be  married  under  the  name  of  v 
pt'U'HmUun  it  ia  Kkxluah  /raxasjc  vi.  3 
attending  Ihe  f  uncial  of  Moli^  are  well  known 
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from  that  time  until  1788.  lo  39  Elu.  c.  4  there  is  a  remark- 
able exception  in  favour  of  persons  licensed  by  Dutton  of 
Dntton  in  Cheshire,  !n  accordance  with  his  claim  to  liberty 
and  jurisdiction  in  Cheshire  and  Chester,  established  in  favour 
of  his  ancestor  by  proceedings  in  quo  touranto  in  1499.^  The 
stricter  wording  ol  this  act  ss  to  the  licence  seems  to  show  that 
the  licence  had  been  abused,  perhaps  that  in  some  cases  privi- 
leges had  been  assumed  without  authority.  In  14  EUz.  c.  5 
the  privileges  of  a  player  attached  by  service  of  a  noble  or 
licence  from  justices,  in  the  later  act  only  by  service  of  a  noble, 
and  this  was  to  be  attested  under  his  hand  and  arms.  The 
spirit  of  the  acts  of  Elizabeth  frequently  appears  in  later  legis- 
lation, and  the  unauthorized  player  was  a  vagabond  as  late  as 
the  Vagrancy  Act  of  1744,  which  was  law  till  1824.  He  is  not 
named  iti  the  Viigrancy  Act  of  1824.  The  Theatre  Act  of  1737 
narrowed  the  definition  of  a  player  of  interludes,  for  the  pur- 
poses of  punishment  as  a  vagabond,  to  mean  a  person  acting 
imeiiiides,'  &c.,  In  a  place  where  he  had  no  legal  settlement. 

Before  the  Restoration  there  were  privileged  places  as  well  as 
privileged  persons,  eg.  the  court,  the  universities*  and  the  inns 
of  court.  With  the  Restoration  privilege  became  practically 
confined  to  the  theatres  in  the  possession  of  those  companies 
(or  their  representatives)  established  by  the  letters  patent  of 
Charles  II.  in  1662.  In  spite  of  the  patents  other  and  un- 
privileged theatres  gradually  arose.*  In  1735  Sir  John  Barnard 
introduced  a  bill  "  to  restrain  the  number  of  playhouses  for 
playing  of  interludes,  and  for  the  better  regulation  of  common 
players."  On  VValpoIe's  wishing  to  add  a  clause  giving  parlia- 
mentary sanction  to  the  jurisdiction  of  the  lord  chamberlain, 
the  mover  withdrew  the  bill.  Ib  1737  Walpole  introduced  a 
bill  of  his  own  for  the  same  purpose,  there  being  then  six 
theatres  in  London.  The  immediate  cause  of  the  bill  is  said 
to  have  been  the  production  of  a  political  extravaganza  of 
Fielding's,  The  Golden  Rump.  The  bill  passed,  and  the  act  of 
10  Geo.  11.  c.  38  regulated  the  theatre  for  more  than  a  century. 
Its  eEfect  was  to  make  it  impossible  to  establish  any  theatre 
except  in  the  city  of  Westminster  and  in  places  where  the 
king  should  in  person  reside,  and  during  such  residence  only. 
The  act  did  not  confine  the  prerogative  within  the  city  of 
Westminster,  but  as  a  matter  of  policy  it  was  not  exercised  in 
favour  of  the  non-privileged  theatres,  except  those  where  the 
"legitimate  drama"  was  not  performed.  The  legitimate 
drama  was  thus  confined  to  Covent  Garden,  Dniry  Lane  and 
the  Hay  market  from  1737  to  X843.  In  the  provinces  patent 
theatres  were  established  at  Bath  by  8  Geo.  III.  c.  so,  at 
Liverpool  by  ii  Geo.  III.  c.  t6,  and  at  Bristol  by  18  Geo.  III. 
c.  8,  the  act  of  1737  being  in  each  case  repealed  pro  tanto.  The 
acting  of  plays  at  the  universities  was  forbidden  by  10  Geo.  II. 
c.  19.  It  is  not  a  little  remarkable  that  the  untveisities,  once 
possessing  unusual  dramatic  privileges,  should  not  only  have 
lost  those  privileges,  but  have  in  addition  become  subject  to 
special  disabilities.  The  restrictions  upon  the  drama  were 
found  very  inconvenient  in  the  large  towns,  especially  in  those 
which  did  not  possess  patent  theatres.  In  one  direction  the 
difficulty  was  met  by  the  lord  chamberlain  granting  annual 
licences  for  performances  of  operas,  pantomimes  and  other 
spectacles  not  regarded  as  legitimate  drama.  In  another 
direction  relief  was  given  by  the  act  of  1788  (28  Geo.  III.  c.  30), 
under  which  licences  for  occasional  performances  might  be 
granted  in  general  or  quarter  sessions  for  a  period  of  not  more 
than  sixty  days.  •  The  rights  of  patent  theatres  were  preserved 
by  the  prohibition  to  grant  such  a  licence  to  any  theatre  within 
eight  miles  of  a  patent  theatre.  During  this  period  (i  737-1843) 
there  were  several  decisions  of  the  courts  which  confirmed  the 

*  The  **  advoWry.**  as  it  was  called,  over  the  Cheshire  minstrels 

lasted  antit  1756,  when  the  latest  minstrel  court  was  held  at  Chester. 

'  interlndes  were  acted  in  the  open  air  at  Berriew  in  Mont- 

Kmcrysfiire  as  lately  as  1819,  when  the  players  were  indicted 
fore  the  Great  Sessions  of  Wales.    They  had  been  'prohibited 
in  the  Declaration  of  Sports  (1633)  and  m  the  Propositions  of 
Uxbridge  (1644). 
« See  W>  NtchOlaMi.  The  Stntggfe  far  a  ft^  Steft  m  Lradoti 

(1907)- 


operation  of  the  act  of  1737'  as  creating  a  monopoly.  Tte  ex* 
elusive  rights  of  the  patent  theatres  were  also  recognized  <» 
the  Disorderly  Houses  Act,  1751,  and  in  private  acts  dealing 
with  Covent  Garden  and  Drury  Lane,  and  regulating  the  rights 
of  parties,  the  application  of  charitable  funds,  &c.  (see  16 
Goo.  III.  cc  13,  31;  50  Geo.  HI.  c  ccxiv.;  52  Geo.  IH.  c  xfx,; 
I  <xeo.  IV.  c.  Ix.).  The  results  of  theatrical  monopoly  were 
beneficial  neither  to  the  public  nor  to  the  monopolists  them- 
selves. In  X832  a  select  committee  of  the  House  ol  Commons 
recommended  the  legal  recognition  of  *' stage-right  •"  and  thd 
abolition  of  theatrical  moiwpoly.  The  recommendations  ol 
the  report  as  to  stage««ight  were  carried  out  Immediately  by 
Bulwer  Lytton'e  Act,  3*4  WilL  IV.  c.  15  (see  Copyiicrt),- 
Bot  it  was  not  till  eleven  years  Uter  that  the  Theatres  Act,  1843, 
was  passed,  a  previous  bill  on  the  same  lines  hnvlng  been  re" 
jected  by  the  House  of  Lords.  The  act  of  1843  Inaugurated  a 
more  liberal  policy,  and  there  is  now  complete  ''free  trade" 
in  theatres,  subject  to  the  oondidons  imposed  by  the  act.  The 
growth  of  theatres  since  that  time  has  been  enormons.  Nor 
does  the  extension  seem  to  have'  been  attended  with  the  sociiA 
dangers  anticipated  by  some  of  the  witnesses  before  the  com- 
mittee  of  183:2.  t 

ThesoppresBOS  of  objectionable  playi  was  the  ground  of  many 
early  statutes  and  prochLmations.  While  the  religious  drama 
was  dying  out,  the  theatre  was  used  as  a  vehicle  for  enforcing 
religions  and  political  views  not  ahrays.  as  orthodox  as  those 
of  a  miracle  play.  Thus  the  act  of  34  ft  35  Hen.  VIII.  c.  t 
made  it  criminal  to  play  in  an  interlude  contniTy  to  the  orthodox 
faith  declared,  or  to  be  declared,  by  that  monarch.  Profanity 
in  theatres  seems  to  have  been  a  crying  evil  of  the  time.  Stephen 
Gasson  attacked  it  as  early  as  1579  in  his  Sckodl  of  Alnae.  The 
first  business  of  the  government  of  Edward  VI.  was  to  pass  an 
act  reciting  that  the  most  holy  and  blessed  sacrament  was 
named  in  plays  by  such  vile  and  unseemly  words  as  Christian 
ean  did  abhor  to  hear  rehearsed,  and  inflicting  fine,  and  inM 
prjaonment  upon  any  person  advisedly  contemning,  despising 
or  reviling  the  said  most  blessed  sacrament  (i  Edw.  VI.  c  i)." 
A  proclamation  of  the  same  king  in  1549  forbade  the  acting  of 
interiudes  in  Eng^h  on  account  of  their  dealing  with  sacied 
subjects.  In  1556  the  council  called  attention  to  certain  lewd 
persons  in  the  livery  of  Sir  F.  Lefce  representing  pbys  and 
interiudes  reflecting  upon  the  queen  and  her  consort  and  the 
formalities  of  the  mass.  The  same  queen  forbade  the  re^ 
currenoe  of  such  a  representation  as  the  mask  given  fay  SIk 
Thomas  Pope  in  honour  of  the  Princess  Sizabeth  at  Hatfield, 
for  she  "  misiiked  these  follies."  By  the  Act  of  Unifonmty, 
I  Eliz.  c.  2,  it  was  made  an  o£fence  ponishable  by  a  fine  of  a 
hundred  marks  to  speak  anything  hi  the  derogation,  dq>raving 
or  despising  of  the  Book  of  Common  Prayer  in  any  interiudes 
or  plays.  In  1605  "  An  Act  to  restrain  the  Abuses  of  Players  " 
made  it  an  offence  punishahile  by  a  fine  of  £10  to  jestingly  ot 
profanely  speak  or  use  certain  sacred  names  -in  any  stage  play, 
interlude,  show,  may-game  or  pageant  (3  Jac.  I.  c  ai).  In 
consequence  of  the  appearance  of  fdayers  In  the  characten 
otthe  king  of  Spain  and  Gondomar,  an  ordinance  of  James  L 
ftebade  the  representation  on  the  stage  of  any  hving  Christian 
kii^  The  first  act  of  the  reign  of  Chaxks  I.  forbade  acHng  on 
Sunday.  Puritan  opposition  to  the  theatre  culminated  in  the 
ordinance  of  1648,  making  it  a  crime  even  to  be  present  as  a 
spectator  at  a  play.*  After  the  Restoration  there  are  few 
royal  prodamatioos  or  ordinances,  the  necessary  jurisdiction 
being  exerdsed  almost  entirely  by  parliament  and  the  lord 
chamberlain.  Among  the  few  post-Restoration  royal  pro- 
clamations is  that  of  the  a 5th  of  February  1664-65,  restraining 
any  but  the  company  of  the  Duke  of  York's  theatre  from  enters 
ijfg  at  the  attiring  house  of  the  theatre,  and  that  of  the  97ti| 
of  February  1698-99  against  immorality  in  plays. 

Preventive  censorship  of  the  drama  by  an  officer  of  state  dates 
from  the  reign  of  Elixabetk.  The  master  of  the  revels  (see 
Revels)  appears  to  have  been  the  dramatic  ceosor  from  154$  to 

•  «^For  the  anti-theatrical  Puritan  literature  see  Courthope,  ffUlot^ 
of  English  Poetry,  il  i&U  1 
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Ihe  poel  by  wiinnl  in  i6nj.  TTie  propos»l  to  give  ualuLory 
uiLborily  to  the  junsdjctjon  oE  the  lord  duiaberlain  led*  u  bu 
been  already  uiledi  to  the  withdrawal  ol  Sir  John  Bamord'i 
bill  in  1735,  and  to  convderable  debate  before  the  biU  of  1737 
becABM  law.  Lord  Cbeater^ld*A  objertioo  ta  the  hiU  in  the 
UouK  of  Lordi  was  sol  unreaunable.  "  If  the  playen," 
oaid  be,  "are  to  be  puniabed.  let  k  be  by  the  lawi  of  ihdr 
country,  and  not  by  the  will  oi  an  ineapoiuible  de^wi."  A 
stage  play  muat  Dow  be  duty  liceiucd  before  performanfe. 
f  1 1  of  ibe  ad  ol  1S4J  ptdcribei  llill  a  copy  of  eveiy  new  play 
and  oi  every  addilioa  to  an  old  play,  and  of  every  new  prologne 
or  epilogue  ot  addition  thereto  (stich  copy  to  be  iigned  by  the 
mailer  or  maoagn),  ihalf  be  mt  la  ilie  lord  duunbcrlain.  and. 
if  the  iofid  cbainbeilaia  does  not  fortud  it  iritluii  leven  dayi,  it 
nay  be  Rprewnted.  f  13  empowen  the  lord  chambeilam  10 
6x  a  Kale  of  feea  for  eumination;  the  fee  it  new  two  giuneu 
for  a  play  of  three  or  more  acta,  one  guinea  for  a  play  of  lo^  than 
three  ocu.    All  playi  repreaenled  picviouily  to  the  (ft  aie  held 


Blhe  li 


■.zi  I. 


Iheei 


the  duty  of  a  ipedal  o£[ker  ot  the  lord  chamtxrlain'a  depaitment, 
the  eiamincr  of  stage  plays.  In  apite  of  occaiionol  iapaea  ot 
judgment,  a  belief  in  the  wiadom  generally  duwn  in  Iha 
Mcrdse  of  the  cemoridup  lias  beeu  cen&mied  by  the  report  of 
the  sdect  mmmitlee  of  Ihe  House  of  CommonB  in  1S66,  and  al» 
by  the  report  ol  the  joint  conuaiitee  tA  both  Houici  in  1901}. 
The  censoTahip  faai  been  contiWeDtly  tupponcd  in  recoit 
yean  by  thealilc*]  raonagera,  but  violently  ofipoKd  by  an 
advanced  eectioii  of  dianutJc  auihora.  Tlise  have  txen 
iMlancta,  no  douhe,  where  perhaps  both  the  lord  chanlicrhiiit 
and  hii  subordinate  officer,  ttw  eiaminer  of  stage  plays,  have 
ton  aomeiriiat  nice  in  their  otajectiona.  Thus,  during  the 
fltaeaaof  George  III.,  £>■{  Idor  was  inhibited.  George  Caiman. 
when  examiDer,  showed  an  extraordinary  antipathy  to  such 
tvorda  as  "heaven"  or  "  angd."  Tho  lord  chamberlain's 
pDweB  are  still  occasionally  exerted  against  scriptural  dramas, 
IcB  frequently  ior  political  naaons.  Later  instances  are  Oscar 
Wilde's  Sahnt  (tSqi),  Jm<t^  bJ  Carnmit  (iS9«),  Maeterlinck's 
Ufima  Varna  (iqQi),  Uouamau'i  BaUihm  (1901),  CUbert 
aiwl  SuWvan'i  ilikaio  (lempotaiily  in  1907),  and  1  play  by 
Laurence  Housmac  dealmg  with  Goirge  IV.  (igio).  Before 
i£W  the  lard  chamberlain  appears  to  have  taken  into  considen- 
tioB  the  wonts  of  the  ndghbourhood  before  granting  a  licence, 
but  since  thu  year  auch  a  course  has  been  abandoned.     The 

for  an  author  to  submit  a  play  for  licence,  and  legal  to  perform 
an  unlicensed  play  whether  submiited  or  not,  ttic  risk  of  police 
inlervention  being  taken.  Iliey  also  Tecommended  thai  the 
rtiich  a  hcence  should  lie  refused  should  lie:  in- 


. _-!aie  wm  Edited.    The  i 

telolvsf  161  J, 


,  ,     ,,-,-. i«41il»  word *^»ia«e- 

y     iiuJudes  D^ady,  oDiiedy,  (arcs,  eye™,  hurletij,  iouriude. 
lodrama,  paijiomime  or  mhcr  nianainmcnt  ol  ihe  asae,  a 

BKion  wbtlhn  a  Dericpnnancc  Is  a  naM-olav  df  rw«  wwna  ia  h* 


j*m  Of  OGgrec.  HLO  one  latber  oi  fact  than  of  la 

would  uBuiliy  be  a  ttage-play,  but  It  »ould  t 


ihe  prescrvatfon  of  goDd  maasii 
1  play  or  pdil  of  a  play  al 


KuclT  Inhibition,  uvd  avoids  the  lkenc«  of  the  theatre  vhere  it 
appears.  Refolatlons  of  poGce  revpeding  the  pFrfomiance  an 
contain)  in  1  ft  3  Vtct.  t  47.  and  in  many  local  actt  A  per- 
ranuacc  may  abo  boprocieded  aiBiiM  aa  a  auitance  at  Dgeimoa 
law,  jl,  for  iiuunce.  It  be  arttra  bonoi  morej  or  draw  together  a 

neiibbourbODd  as  10  inrerlerr  with  the   ordinary  occupations  ot 

rm^nlnl.  In  Sir  Anthaiy  AiJiley'.  cue  (J  Rolle'i  R™.  loa). 
I6t5,  pUyen  were  indicted  for  not  and  unCau-lul  a»nnbly.  In 
1700  the  Bland  jury  of  Middlesex  presented  the  two  play-house* 
and  alto  the  bear-^rden  on  Banloide  (the    ■  Paria  gatden  "  of 

Bcgulillont  as  to  tlii  sale  -'  ■—■'■■ 
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!•  to  be  ffttnted«xpept  to  tlie  actual  ftn4  responable  mviagert  who 
ii  to  be  Dodnd  by  YitmscM  and  two  sureties  Tor  due  dbMrvance  of 
rales  and  for  sccaring;  payment  of  any  penalties  incumBd.  The 
nKtfopolttan  theatres  other  than  the  patent  theatres  (as  far  at 
least  as  they  are  Jndvded  in  the  boroughs  named  in  the  act  of 
1843)  are  licensed  by  the  lord  chamberlain.  By  }  4  his  fee  on 
grant  of  a  licence  is  not  to  exceed  los.  for  each  month  for  which 
the  theatre  is  licensed.  The  lord  chamberlain  appears  to  have  no 
power  to  Bake  suitable,  rules  for  enforcing  order  and  decency.  He 
can,  however,  by  1 8,  suspend  or  revoke  a  licence  or  close  a  patent 
theatre  where  any  riot  or  misbehaviour  has  taken  place.  He  has 
issued  a  code  of  regulations. 

Provincial  theatres  fall  under  thi««f  different  Ikenaing  authoritks. 
The  lord  chamberlain  licenses  theatres  in  Windsor  and  Br^hton, 
and  theatres  situated  in  the  plaeea  where  the  king  occasionally 
resides,  but  only  during  the  time  of  such  occanonal  residence  (|  3). 
Theatres  at  Oxford  and  Cambridg|e,  or  within  14  m.  thereof,  are 
licensed  by  the  justices  having  jurisdiction  therein,  bat  before  any 
such  licence  can  come  into  force  the  conaent  of  the  chanoeUor  or 
vice*chanoellor  must  be  given.  The  rules  made  by  the  justices 
for  the  management  of  the  theatre  are  subject  to  the  approval 
of  the  chancellor  or  vice-chancellor,  who  may  also  impose  such 
conditions  upon  the  licence  as  he  thinks  fit.  In  case  of  any  breach 
of  the  rules  or  conditions,  he  may  ftnnul  the  licence  (t  10).  Alt 
other  provincial  theatres  are  licented  by  the  county  councils  or 
county  borough  councils*  under  s.  7  of  the  act  of  1888,  except 
in  case  of  a  special  and  temporary  performance,  where  justices 
still  grant  the  licence  as  the^  aid  in  all  cases  before  that  act  came 
into  operation.  The  regulations  of  the  London  County  Council  are 
dated  the  27th  of  July  1897.  Penalties  are  imposed  by  the  act 
for  keeping  or  acting  in  an  unlicensed  theatre,  and  for  producing 
or  acting  m  an  unlicensed  play.  A  contract  to  perform  in  an 
unlicensed  theatre  is  unenforceable. 

Ifusic  Hallg.-^Muuc  was  at  no  tinte  the  object  of  restrictions 
as  severe  as  those  imposed  upon  the  drama.  The  present  EngBah 
act  governing  inusic  halls,  the  Disorderly  Houses  Act  1751,  was 
passed  probably  In  consequence  of  the  publication  in  1750  of 
Fielding  s  Inqutrj  into  the  Causes  of  the  late  Increase  of  Robbers. 
It  is  remarkable  that  two  works  of  the  same  writer  should  from 
opposite  causo  havt  led  to  both  theatre  and  music-hall  legidation 
of  lasting  importance.  The  act  was  oriffinally  passed  for  a  term 
of  three  years,  but  was  made  perpetual  oy  28  Ceo.  II.  c.  IQ.  It 
applies  only  to. music  halls  within  20  m.  of  London  and  West- 
minster. Every  such  music  hall  must^be  licensed  at  the  Michaelmas 
quarter  sessions,  the  licence  to  be  ugnified  under  the  hands  and 
seals  of  four  or  more  justices.  The  licence  may  be  granted  for 
music  or  dancing  or  both.  Public  notice  of  the  licence  b  to  be 
given  by  affixing  over  the  door  the  inscription  "  Licensed  in  pur- 
suance of  act  of  parliament  for,"  with  the  addition  of  words  showins 
the  purpose.  The  penalty,  for  keepiiw  an  unlicensed  music  bail 
is  £iQO.  This  act  is  amended  as  to  Middlesex  by  the  Music  and 
Dancing  Licences  (Middlesex)  Act  1894,  putting  the  licensing  into 
the  bands  of  the  county  council.  Regulations  were  made  by  the 
council  under  this  act  on  the  Aist  of  July  1900  and  the  27th  of 
June  1901.  Musk:  hajb  b^ond  the  radius  of  20  ro.  from  London 
and  Westminster  are  mainly  governed  by  the  Public  Health  Act 
1890,  the  licensing  authority  being  the  licensing  justices.  There 
b  no  censorship  of  music-hall  performance,  the  only  remedy  for 
anything  objectionable  is  for  the  licensing  authority  to  withdraw 
the  licenoe  or  refnse  to  renew  h. 

See  generally  W.  N.  M.  Geary,  Law  of  Theatres  and  Musk  Halls 
(1885);  C  Hamlyn,  Manual  of  Theatrical  Law  (1891):  A.  A. 
Strong,  Dramatic  and  Musical  Law  (1898);  J.  B.  Williamson, 
Law  of  Licensing  {1^2). 

Scel/afid.^— In  Scotland  the  theatre  has  always  exeicised  •  smaller 
arnount  of  influence  than  in  England,  and  there  has  been  Kttle 
exclusively  Scottish  legislation  on  the  subject.  155S.  c.  40,  dis- 
countenanced certain  amusements  oi  a  semi-theatrical  kind  by 
enacting  that  no  one  was  to  be  chosen  Robert  Hude  (sic),  Little 

1[ohn,  abbot  of  unreason,  or  queen  of  May.  A  proclamation  of 
lames  VI.  in  I574i  and  1579,  c  12,  followed  the  fines  of  English 
egislation  by  making  persons  using  unlawful  plays,  such  as  jugglery 
or  fa^  and  loose,  punisnable  as  vagabonds.  In  1574  the  General 
Assembly  claimed  to  license  plays,  and  forbade  representations  on 
Siunday.  As  in  England,  the  licensing  power  seems  then  to  have 
passed  from  the  church  to  the  citjwn*  uir  in  1599  James  VI.  licensed 
a  theatre  at  Edinburgh.  1672,  c.  21,  exempted  comedians  white, 
upon  the  stage  from  the  sumotuary  provisions  of  the  act  respecting 
apparel.  The  chamberlain  ot  Scotland,  while  such  an  office  existed, 
appears  to  have  exercised  a  certain  police  jurisdiction  over  theatres. 
Tne  Theatres  Act  184A  extends  to  Scotland,  as  did  also  the  previous 
act  of  1737,  and  further  proviaions  are  made  by  the  Burgn  Police 
Act  1892. 

Ireland, — ^Theatrical  legislation,  as  far  as  it  went,  was  based  upon 
English  models.  Thus  ridicule  of  the  liturgy  was  forbidden  by 
2  tliz.  c.  a  (Ir.);  common  players  of  interludes  and  wandering 

*  The  councils  may  delegate  their  authority  to  justices,  a  district 
council,  or  a  committee  of  their  own  body,  such  as  the  Theatre 
and  Music  Hall  Committee  of  the  Lowlon  County  Council. , 


minstrels  were  deemed  vagabonds,  10  &  11  Cat.  L  c.  4  (Ic).  In 
1786  an  act  was  passed  to  enable  the  crown  to  grant  letters  patent 
for  one  or  more  theatres  in  Dublin  city  and  county,  26  Geo.  IIL 
c.  57  (Ir.).  The.  preamble  alleges  that  the  establishing  of  a  well- 
regulated  theatre  at  the  seat  of  government  will  be  productive 
01  public  advantan  and  tend  to  improve  the  morals  of  the  people. 
Exceptions  from  the  r^trictions  of  the  act  were  made  in  favour 
of  entertainments  for  the  benefit  of  the  Dublin  lyine-in  hospital 
and  exhibitions  of  hocBemanship  or  puppet'«hows.  The  axistint 
theatre  and  muuc-haU  acts  do  not  apiuy  to  Ireland*  except  tke 
Publk  Health  Act  1890,  s.  ^i. 

British  Colonies. — There  is  a  large  amount  ot  legislation.  An 
exampte  is  the  Victoria  Act,  No  1430  (1897),  giving  the  chief 
seocCary  power  to  ouicel  or  suspend  the  licence  of  any  theatue 
if  used  on  Sunday  without  special  permits 

United  Slates. — ^Public  entertainments,  dramatic  or  othei*,  are 
usually  under  the  control  ol  the  municipal  authorities,  and  there 
is  no  act  of  Congress  on  the  subject,  except  one  of  1898  imposing 
a  temporary  war  tax  on  the  theatres,  inmost  states  there  is 
state  Kgislatton,  requiring  frfaoes  of  public  entertainment  to  be 
licensedliy  the  proper  authority.  In  many  states  it  is  a  condition 
of  the  licence  that  intoxicating  liquors  shall  not  be  sold  in  such 

E laces.  Other  conditions,  more  or  less  usual,  are  that  there  shall 
e  no  Sunday  or  dangerous  performances,  that  acrobats  shall  be 
properiy  protected,  and  that  female  waitera  shall  not  be  employed. 
Structinal  qualificatknis  are  in  some  cases  made  necessary.  Thus 
in  1885  the  New  York  legislature  passed  an  act  containing  many 
minute  prCrvisions  for  ensuring  the  safety  of  theatres  against  fire. 
A  chaivcteristic  piece  of  Icgi^tion  is  the  New  York  Act  of  1873, 
c.  186,  enacting  that  no  citizen  is  to  be  excluded  from  a  theatre 
by  reason  of  race,  colour  or  previous  condition  of  servitude.  This 
act  of  course  merely  carries  out  the  important  principle  affirmed 
in  art.  xiv.  of  the  amendmems  to  the  constitution  <»  the  United 
States.  There  are  two  curious  and  conflicting  decisions  of  c^er 
states  on  the  matter.  Missouri  held  that  a  manager  could  dis- 
criminate against  a  person  of  colour,  Michigan  that  be  oould  not 
(see  Green's  Digest^  vol.  i.  642^. 

Continental  Europe. — ^The  principal  points  in  which  the  continental 
theatre  differs  from  the  English  are  that  Sunday  is  the  most  impor- 
tant day,  and  that  the  theatre  is  often  owned  or  sub^zcd  by  the 
state  or  a  municipality.  In  France  there  has  been  much  legislation 
ance  the  days  <m  the  Revolution,  the  principal  law  being  one  ol 
1864.  A  feature  is  the  tax  known  as  le  droit  des  pauores,  which 
has  been  the  subject  of  much  discusaon.  The  censure  prialabU 
was  abolished  in  1906.  The  object  is  attained  by  police  penaltic* 
Most  of  the  authorities  will  be  found  in  Dalloz,  Supplement,  voL 
xvii.,  paid,  for  the  older  law,  Lacan,  La  Legislation  et  ia  jurisprudence 
des  thidtres  (1853),  and  Maugras,  Les  Comidiens  hors  de  la  lot  (1887), 
may  be  consulted.  Italy  has  produced  at  least  two  modern  worla 
on  the  subject,  Rivalta^  Storia  e  Sistema  del  Dirilto  dei  Teatri  (1886), 
and  Tabanelli,  Coditm  del  Teatro  (1901).  What  strikes  one  is  how 
little  special  legislation  there  is  on  the  subject.  The  penal  code 
meets  most  cases.  Spain  retained  the  atUos  sacramentales  much 
longer  than  other  countries  retained  the  religious  drama.  Loisla- 
tion  begins  very  early.  The  Siete  Parlidas  enacts  that  the  ctergy 
are  not  to  take  part  as  actors  or  spectators  in  scurrilous  playv 
^juegos  tor  escamio).  Cervantes  in  the  first  part  of  Don  Quixek 
maltts  tJie  canon  ot  Toledo  regret  that  the  government  had  not 
appointed  a  censor  to  prevent  the  acting  of  plays  not  only  injurious 
to  morals  but  also  offending  against  the  classical  rules  of  the  drama. 
There  is  a  considerable  amount  of  law  in  the  Ottoman  empire; 
details  will  be  found  in  G.  Young,  Corps  de  droit  ottoman,  vol.  ii. 

320  (1904).  a.  W.) 

THBBBS  iOrjfiw),  the  Greek  name  of  the  andent  capital 
oi  Upper  Egypt,  presumably  an  Egyptian  name  (e.g.  2Kmi»  seen 
in  -9fu*^h  '^M^O  assimilated  to  that  of  the  Greek  city.  It  occurs 
In  Homer  (//.  ix.  381-4)  where  it  has  the  epithet  iKarbfamKot, 
"  hundred-gated/'  probably  derived  in  the  first  place  from  the 
gateways  of  its  endless  temples,  though  perhaps  mistmderstood 
as  if  it  referred  to  a  city  with  a  hundred  gates  in  the  droiit  of 
its  waUs.  .  Thebes  was  never  a  walled  dty  in  this  sense,  though 
its  vast  temple  cndosures  in  different  quarters  would  form  as 
many  fortresses  in  case  of  siege  or  tumult.  Its  Egyptian  name 
was  Wesi  (or  Wis?),  later  Ne,  "the  dty"  (sometimes  Ne- 
Amun,  hence  No-Amon  in  Nahum  iii.  8),  and  different  quarters 
were  knoim  by  special  names.  In  non-literary  Gredc  Thebes 
was  regularly  called  Diospolis  the  Great.  Ammon^  Amen-Re, 
or  Amenrasonther  {"  Ammon-RC  king  of  the  gods  ")  was  its 
ddty,  with  his  consort  Mut  and  their  child  Khons.  Mont  also 
was  a  local  deity  and  Hathor  presided  over  the  western  cliffs 
of  Thebes.  In  very  andent  tiroes  the  dty  lay  oh  the  east 
bank,  the  necropolis  on  the  west.  As  it  grew,  however,  at 
though  the  necropolis  was  still  confined  to  the  west  bank,  a 
vast  city  of  temples,  |«ests  and  necropolis  peopk,  to  which 
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Were  Added  royal  tttlaces  and  tlieir  accompaniments,  covered 
tlie  western  shore  as  far  back  as  the  desert  JbiUs.  The  chiel 
audeus  of  the  ancient  WCsi  was  a  town  about  the  temple  of 
Kamak:  it  probably  reaches  back  to  the  prehistoric  period. 
At  Drah  abu'I  nagga,  opposite  to  it,  are  tombs  of  its  princes 
under  the  Vlth  Dynasty.  The  temple  of  Karnak  is  no  doubt 
of  immemooial  aotiquity.  Perhapa  no  sculpture  earlier  than 
the  Xllih  Dynasty  has  survived  there,  but  Senwosrl  I.  dedi- 
cated statues  to  his  predecessors  of  the  Vth  Dynasty  who  had 
probably  showed  their  devotion  to  Ammon  in  a  substantial 
manner,  and  Cheops  of  the  I  Vth  Dynasty  is  named  in  it.  After 
the  end  of  the  Old  Kingdom  Theb«  grew  from  an  obscure  pro- 
vincial town  to  be  the  seat  of  a  strong  line  of  princes  who  con- 
tended for  supremacy  with  Heracleopolis  and  eventually 
triumphed  in  the  Xlth  Dynasty  of  Manetho.  The  most  im- 
portant* monument  of  the  Middle  Kingdom  now  extant  at 
Thebes  is  the  funerary  temple  of  Menthotp  III.  of  this  dynasty, 
which  has  been  revealed  by  the  excavations  of  the  Egypt 
Exploration  Fund  at  Deir  el  Bahri  (see  Arcbitectuke,  section 
Egypiiant  Bgi  4):  and  the  period  is  well  represented  by  an 
abundance  of  statues  of  the  Xllth  and  Xlllth  dynasties  from 
the  temple  of  Karnak.  The  name  Amenemhe,  so  common  in 
the  Xllth  Dynasty,  shows  the  importance  of  the  Theban  god 
at  this  time.  It  was  not,  however,  till  the  XVIIIth  Dynasty, 
the  beginning  of  the  New  Empire,  that  the  whole  site  began  to 
be  occupied  by  monuments  which  have  survived  to  the  present 
day.  The  early  rulers  of  this  dynasty  down  to  Tethmosis  liL 
developed  Kamak,  and  on  the  west  bank  built  the  great  funerary 
temple  of  Deir  el  Bahri  and  smaller  temples  as  far  south  as 
Medinct  Habu,  and  began  the  long  series  of  royal  tombs  in  the 
famous  Volley  of  ihe  Tombs  of  the  Kings  far  back  in  the  desert 
behind  Deir  el  Bahri.  Amenophds  III.  continuing,  trans- 
formed western  Tliet>es  monumentally:  built  three  great 
tcmplies  in  addition,  that  of  Mont  on  the  north  of  Kamak,  the 
temple  of  Mut  on  the  south  and  the  temple  of  Ammon  at 
Luxor,  and  connected  the  last  two  wkh  the  state  temple  of 
Kamak  by  avenues  of  sphinxes.  On  the  west  bank  of  the  huge 
colossi  of  Memnon  marked  the  entrance  of  his  funerary  temple, 
a  magnificent  building  which  was  afterwards  destroyed,  and  the 
great  lake  of  Birket  Habu  was  dug  and  embanked  in  front  of 
his  brick  palace  at  the  extreme  south.  The  chief  energies  of 
this  king  in  fact  were  expended  on  developing  the  south  ex- 
tremity of  Thebes  on  both  banks.  The  city  and  its  monuments 
DOW  covered  an  area  about  three  miles  square.  After  this 
Thebes  experienced  a  serious  set-back  with  the  heresy  of 
Akhenaton,  the  son  of  Amenophis  III.  He  moved  his  capital 
northward  to  Akhetaton  (£1  Amarna)  and  strove  to  suppress 
the  worship  of  Ammon,  doing  infinite  damage  to  the  monu- 
ments of  Thebes  by  defacing  his  name  and  figure.  After  about 
twenty  years,  however,  the  reaction  came,  Thebes  was  again  the 
capital,  and  a  little  later  under  Seti  (Sethos)  I.  and  Rameses  II. 
6f  the  XXth  Dynasty  it  was  raised  to  greater  architectural 
magnificence  than  ever.  These  two  kings  built  the  great 
columnar  hall  of  Karnak,  added  a  large  court  with  pylons  to 
Luxor,  and  on  the  west  bank  built  the  funerary  temple  of  Seti 
at  Kurna,  and  the  Ramesseum  with  iu  gigantic  colossus,  be- 
tides other  edifices  of  which'  only  inaoes  remain.  Under  the 
XVlilth  and  XlXih  Dy^iasties  Thebea  was  at  the  height  of 
its  greatness.  Conquering  Pharaoh»  brought  home .  trains  of 
prisHiets  and  spoil,  embassies  came  thither  of  strange  people 
in  every  variety  of  costume  and  of  every  hue  of  skin,  from 
Ethiopia,  Puoni  (Punt),  Mesopotamia,  Asia  Minor,  Libya,  and 
the  islands  of  the  Mediterranean,  bringing  predous  stones,  rare 
animak,  beautiful  slaves,  costly  garments  and  vessds  of  gold 
and  silver,  while  the  ground  shook  with  the  movement  of 
colossal  architraves,  statues  and  obelisks.  The  tombs  of  the 
XVIIIth  Dynasty  on  the  west  bank  and  the  sculptures  in  the 
temples  refiect  the  brilliancy  of  these  days,  but  even  the  reign 
of  Rameses  II.  marks  the  beginning  of  the  decline  of  Thebes. 
The  enormous  constructive  energy  of  the  proud  Pharaoh,  in- 
stead of  being  concentrated  on  the  capital,  waa  expended  with 
■Imoat  equal  iavishness<OB  other  part*  oC  Ihe  countiy.    In 


every  city  he  left  hb  mark.  A  great  temple  at  Tanis  boasted  a 
larger  colossus  than  existed  in  Thebes:  Heliopolis  and  Memphis 
muse  have  been  lavishly  adorned,  and'  the  temples  of  Aba 
Stmbel  {q.v.)  alone  would  have  been  sufficient  to  satisfy  the 
ambition  of  many  of  the  great  Pharaohs.  After  Rameses  II. 
the  efforts  of  all  his  successors  combined  could  add  little  to 
the  wonders  of  Thebes.  The  temple  and  tower  of  Rameses  III. 
(XXth  Dynasty)  at  Medlnet  Habu,  his  tomb  in  the  Btban  d 
Moluk,  the  temple  of  Khons  (Rameses  IU.  and  later)  and  the 
court  of  Sbeshonk  I;  (XXUnd  Dynasty)  at  Kamak  are  the  only 
great  achievements. 

For  the  rest  there  are  the  tombs  of  many  kings  In  theBiban 
el  Moluk  and  a  good  deal  of  comparatively  petty  construction 
and  tinkering,  with  the  help  of  stone  robbed  from  older 
structures.  Earlier  and  greater  kings  had  remorselessly  de- 
stroyed buildings  which  interfered  with  their  own  plans.  The 
"  Memnon  '*  temple  of  Amcnophu  III.-  had  already  gone, 
sacrificed  perhaps  to  Akbenaton's  god.  Rameses  II.  had 
plundered  his  predecessors'  monuments  for  materials.  Hitherto 
Thebes  had  been  glorified  by  the  process,  but  henceforth  it  was 
rather  to  perish.  The  tide  of  prosperity  was  flowing  northward 
and  $uch  monumental  energy  as  remained  was  expended  more 
widely.  For  several  centuries  after  the  fall  of  the  New  Empire 
Thebes  was  but  one  of  several  alternating  or  contemporaneous 
capitals.  Memphis,  Tanis,  Bubastis,  Sais,  Heracleopolis  had  at 
one  time  or  another  at  least  equal  claims.  The  Ethiopian  con- 
querors of  Egypt  made  Theb«i  their  Egyptian  capital,  but  in 
66S  Assur-bani-pal  sacked  the  city.  Psammetichus  did  not 
neglect  it,  and  during  the  XXVIth  Dynasty  Petemenopi,  a 
wealthy  priest  and  official,  excavated  for  himself  the  greatest 
private  tomb  that  ever  was  made.  Probably  every  king  that 
included  Thebes  in  his  realm,  except  the  Assyrians  and  the 
Persians,  left  his  memorial  there  in  chapels  erected  or.  sculptures 
added.  Of  the  Persians,  however,  not  even  Darius  is  traceable 
at  Thebes;  on  the  other  hand,  there  is  no  support  for  the  tradi- 
tion that  Cambyses  destroyed  its  monuments.  Ptolemy  L  gave 
a  new  capiul  to  the  upper  country  in  the  Greek  foundation  of 
Ptolemais,  and  thus  struck  a  fresh  blow  at  the  prosperity  of 
Thebes.  For  a  short  period  in  the  reign  of  Epiphanes,  when 
Upper  Egypt  was  in  rebellion  against  the  Ptolemaic  rule, - 
Thebes  was  the  capita!  of  udependent  native  dynasts.  In  a 
later  rebelUon,  Thebes  was  captured  after  a  three  years'  siege 
and  severely  punished  by  Lathyrus  (Ptolemy  X.,  Soter  II.). 
In  the  reign  of  Augustus,  having  joined  in  the  insurrection 
against  the  tax-gatherers,  it  was  destroyed  by  Cornelius  Galhis 
and  became  a  collection  of  villages.  Tliough  its  vast  buildings 
have  since  served  as  quarries  for  mill-stones  and  for  the  lime- 
burner,  Thebes  still  offers  the  greatest  assemblage  of  monu- 
menul  ruins  in  the  world. 

We  will  now  briefly  enumerate  the  principal  groups  of  monu- 
ments. On  the  east  bank  at  Karnak  stand  the  great  state 
temple  of  Amen-Rft  with  iu  obelisks  of  Hatshepsut  and  Teth- 
mosis I.  and  the  vast  columnar  hall  of  Rameses  II.;  the  temple 
of  Mflt  and  the  well-preserved  temple  of  Khons;  the  temple  of 
Luxor  and  avenues  of  rams  and  sphinxes  connecting  all  these. 
These  temples  ate  described  in  the  articles  Karnak,  Luxor  and 
Architecture:  Egyptian,  On  the  west  bank,  in  front  of  the 
necropolis,  on  the  edge  of  the  desert  or  projecting  Into  the 
cultivation,  was  a  low  row  of  temples:  the  northernmost, 
placed  far  in  front  of  the  others,  is  the  well-preserved  temple  of 
Seti  I.  at  Kurna;  then  follow  the  Ramesseum  and  Medinet 
Habu;  and  the  foundations  of  many  others  can  be  traced. 
The  temple  of  Amenophis  1II.»  to  which  the  colossi  of 
"  Memnon  "  were  attached,  was  again  far  forward  of  the  line. 
The  Ramesseum  contains  the  remains  of  a  stupendous  seated 
colossus,  in  black  granite,  of  its  builder  Rameses  II.,  thrown 
on  its  face.  When  perfect  it  was  probably  57  ft.  high  and 
weighed  about  1000  tons,  surpassing  the  "  Memnon  "  statues 
of  Amenophis  III.  in  sixe  and  weight.  The  temple  oi  Rameses 
III.  at  Medinct  Habu.  sculptured  with  very  interesting  scenes 
from  his  Syrian,  Libyan  and  other  wars  and  from  religious 
festivals,  is  remarkable  also  for  the  unique  entxaooe-tower 
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mhkh  probably  fomcd  put  oC  the  loyal  palace;  Northward 
atid  far  back  In  the  foot-hiUa  ie  the  Ptolemaic  temple  of  Deir  d 
Medina,  and  beyond  ntider  thedifTs  of  Deir  el  Bahii  the  terrace 
temple  of  Queen  iiatshepsui,  the  walls  of  which  are  adorned 
with  scenes  from  her  expedition  to  Ptioni  (Somaliland)  in  search 
of  incense  tiws,  and  many  other  subjects.  The  necropolis 
extends  from  Kurna  in  the  north  through  Drah  abu'l  nagga, 
the  Assasif,  and  Shckh  abd  d  Kurna  to  Kurnet  Murral  of 
Medinet  Hdbu.  The  finest  tombs  are  of  the  XVIIIth  Dynasty. 
Far  behind  Medinet  Habu  are  the  Tombs  <^  the  Queens,  where 
royal  relatives  of  the  XXth  Dynasty  are  buried;  and  imme- 
diately behind  the  lofty  cliffs  of  Deir  d  Bahri,  but  accessible 
only  by  a  very  circuitous  route  from  Kurna,  are  the  tombs  of 
the  kings  (from  Tethmosis  I.  onward  to  the  end  of  the  XXth 
Dynasty)  in  the  Biban  d  Moluk  and  the  Western  Valley.  They 
are  decorated  with  religious  scenes  and  texts,  especially  those 
which  describe  the  passage  of  the  sun  through  the  underworld. 
Those  of  Scti  I.  and  Rameses  III.  are  the  most  remarkable. 
These  royal  sepulchres  are  long  galleries  excavated  in  the  rock 
with  chambers  at  intervals:  in  one  of  the  innermost  chambers 
was  laid  the  body  in  its  sarcophagus.  In  the  XXlst  Dynasty^, 
when  tomb  robberies  were  rife  and  most  of  their  valuables  had 
been  stolen,  the  royal  mummies  were  removed  from  place  to 
place  and  at  last  deposited  for  safety  in  the  tomb  of  Amen- 
ophis  II.  and  in  the  burial-pbce  of  the  priest-kings  at  Deir  el 
Bahri.  The  finding  of  the  two  (achates  neariy  intact  has  been 
among  the  greatest  marvels  of  archaeological  discovery,  and 
Che  sjrstematic  exploration  of  the  Valley  of  the  Tombs  of  the 
Kings  by  Theodore  M.  Davis  has  been  annually  rewarded  with 
results  of  the  highest  interest. 

See  Baedeker's  Egyptj  E.  Naville,  CTempIe  oQ  Deir  d  Bahari, 
introduction  and  parts  i.-v.  (London,  1894-1900);  W.  M.  F." 
Petrie.  Six  TempUs  at  Thebes  (ruined  temples  on  west  bank). 
(London,  1897);  G.  DarMsy,  Notks  expUcaUve  dts  mmes  da 
Medinet  Habu  (Cako,  1897):  O.  Masprro.  "  Let  Momies  royalea 
de  Deir  el  Bahari  "  in  Mimcires  de  la  mission  archicloiMtu  franmise 
au  Caire,  tome  I. ;  and  many  other  works.  (F.  Ll.  G.) 

THEBBS  (anciently  Oq^,  Thebae,  or  in  poetry  sometimes 
9^a,  in  moidem  Greek  PAim,  or,  according  to  the  corrected 
pronunciation,  Thivae),  an  andent  Greek  dty  in  Boeotia,  is 
situated  on  low  hilly  ground  of  gentle  slope  a  Uttle  north  of  the 
range  of  Cithaeron,  which  divides  Boeotia  from  Attica,  and  on 
the  edge  of  the  Boeotian  plain,  about  44  m.  from  Athens,  whence 
it  is  reached  by  two  carriage-roads  and  by  railway  ^ce  1904. 
It  has  about  4S00  Inhabitants,  and  is  the  seat  of  a  bishop. 
The  present  town  occupies  the  site  of  the  ancient  citadd,  the 
Cadmea;  two  fragments  of  andent  wall  are  visible  on  the  north, 
and  another,  belonging  either  to  the  dtadel  or  the  outer  wall, 
on  the  south.  Two  streams,  rising  a  little  south  of  the  town, 
and  separated  by  an  average  distance  of  about  half  a  mile, 
flow  on  the  two  sides^  and  are  lost  in  the  plain.  These  are  the 
andent  Ismenus  on  the  east  and  Dircc  (AI/mci;)  on  the  west, 
which  gave  to  the  town  its  name  huchratton-  The  DIrco,  now 
Plakidtissa,  has  several  springs.  From  the  west  side  tl  the 
Cadmea  another  copious  fountain  (Paraporti)  falls  to  the  Dlrce. 
In  a  suburb  to  the  east  b  another  (Fountain  of  St  Theodore), 
and  north-west  are  two  voro.  The  Qidmea  itsdf  is  supplied 
with  water  brought  from  an  unknown  source  to  the  south  by 
works  supposed  of  prehistoric  antiquity.  It  now  enters  the 
town  by  an  aqueduct  of  twenty  arches  of  Fnmkisb  construction. 
The  "  waters  "  of  Thebes  are  odebrated  both  by  Pindar  and  by 
the  Athenian  poets*  and  the  site  is  still,  as  described  by  Dicae- 
archus  (3rd  century  B.a),  "  all  springs,"  nbBv^fioi  'gd^aa^  One, 
from  which  a  pasha  of  Kegroponte  (Euboea)  Is  said  to  have 
supplied  his  table,  is  still  called  "  the  spring  of  the  cadi."  Some 
of  the  marble  basins,  seats,  &c.,  remain,  and,  with  the  fragments 
of  wall  above  mentioDedr  are  the  ody  relics  of  the  daasic  timei. 
The  most  carious  of  later  buildings  is  th«  church  of  St  Luke» 
south-east  of  the  Cadmea,  belie>oed  to  contain  the  tomb  of  the 
evangelist.  From  the  abundance  of  water  the  piace  is  lavour- 
able  to  gardens,  and  the  neighbouring  plain  is  extremdy  fertile. 
But  the  popubtiQB  h  acsaty,  and  tha  t«wn  at  present  of  no 
inpartanok 


ITiftory.^The  record  of  the  earliest  dajs  oi  Thebes  was  pre* 
served  among  the  Greeks  in  an  abundant  mass  of  legends 
which  rival  the  myths  of  Troy  in  their  wide  ramificatwa  and 
the  influence  which  they  exerted  upon  the  literature  of  the 
classical  age.  Five  main  cycles  of  story  may  be  distinguished: 
(i)  the  foundation  of  the  dtadd  Cadmea  by  Cadmus,  and  the 
growth  of  the  Sparti  or  "  Sown  Men  "  (probably  an  aetiological 
n\yth  designed  to  e3q>lain  the  origin  of  the  Theban  nobility 
which  bore  that  name  in  historical  times);  (2)  the  building  of 
a  "-seven-gated"  wall  by  Amphioa,  and  the  cognate  stoxice 
of  Zethus»  Antiope  and  Dixce;  (3)  the  tale  of  the  "  house  of 
Laius,  "culminating  in  the  adventures  of  Oedipus  and  the  ware 
of  the  "  Seven  "  and  the  £pigoni;(4)  the  advent  of  Dionysus} 
and  (5)  the  expbiu  of  Heracles.  It  is  difficult  to  extract  any 
historical  fact  out  of  this  maze  of  myths;  the  various  groupe 
cannot  be  fully  co-ordinated,  and  a  further  perplexing  feaiura 
is  the  neglea  of  Thebes  in  the  Homeric  poems.  At  mo0t  it 
seems  safe  to  infer  that  it  was  one  of  the  first  Greek  com-*' 
munities  to  be  drawn  together  within  a  fortified  dty,  that  it 
owed  its  importance  in  prehistoric  as  in  later  days  to  its  milltar/ 
strength,  and  that  its  original  "  Cadmean "  population  waa 
distinct  from  other  inhabitants  of  Boeotia  such  as  the  Miayaa 
of  Orchomenus. 

In  the  period  of  great  invasions  from  the  north  Thebes  re- 
cdved  settlers  of  that  stock  which  in  historical  times  was  homo- 
geneously spread  over  Boeotia.  The  central  position  and 
military  security  of  the  dty  naturally  tended  to  raise  it  -to  • 
commanding  position  among  the  Boeotians,  and  from  early 
days  its  inhabitants  endeavoured  to  establish  a  complete 
supremacy  over  their  kinsmen  in  the  outlying  towns*  Thie 
centralizing  policy  is  as  much  the  cardinal  fact  of  Tbebaa 
history  as  the  counteracting  effort  of  the  smaller  towns  t9 
resist  absorption  forms  the  main  chapter  of  the  stoiy  of  Boeotia^ 
No  detaiJb  of  the  earlier  history^of  Thebes  have  been  preseryed« 
except  that  it  was  governed  by  a  land-holdiog  aristocracy  who 
safeguardcxl  their  integrity  by  rigid  statutes  about  the  owner^^ 
ship  of  property  and  its  transmission.  In  the  late  ^h  century 
the  Thebaas  were  brought  for  the  first  time  into  hostile  coih 
tact  with  the  Athenians,  who  bdped  the  small  fortress  of 
Plataea  to  maintain  its  independence  against  them,  and  in  506 
repelled  an  inroad  mto  Attica.  The  aversion  to  Athens  b«st 
serves  to  explain  the  unpatriotic  attitude  which  Thebes  di^ 
played  during  the  great  Persian  invasion.  Though  a  Cea" 
tingent  of  700  was  sent  to  Thermopylae  and  remained  th^ 
with  Leonidas  to  the  end^  the  governing  aristocracy  soon  alter 
joined  the  enemy  with  great  readiness  and  fought  zealously  oo: 
his  behalf  at  the  battle  of-  Plataea  (479).  The  victorious  Greeks 
subsequently  punished  Thebes  by  depriving  it  of  the  presidency 
of  the  Boeotian  League,  and  an  attempt  by  the  Spartans  to 
expd  it  from  the  Delphic  amphictyony  was  only  frustrated  by 
the  intercession  of  Athens.  In  457  Sparta*  needing  a  counter* 
poise  against  Athens  in  central  Greece,  reversed  her  policy  and 
reinstated  Thebes  as  the  dominant  power  in  Boeotia.  The 
great  fortress  served  this  purpose  well  by  holding  out  as  a 
base  of  resistance  when  the  Athenians  overran  and  occupied  the 
rest  of  the  country  (457-'447)*  Ia  the  Pdoponnecian  War  the 
Tliebans,  embittered  by  the  support  which  Athens  gave  to  the 
smaller  ^peotlan  towns,  and  especially  to  Plataea,  which  they 
vainly  attempted  to  reduce  in  431,  were  firm  allies  of  Sparta, 
which  in  turn  hidpt^  them  to  besiege  Plataea  and  allowed  them 
to  destroy  the  town  after  capture  (427).  In  424  at  the  bead  of 
the  Boeotian  levy  they  tnfHctcd  a  severe  defbat  dpon  air  Invading 
force  of  Athenians  at  Ddium,  and  for  the  first  time  displayed 
the  effects  of  that  firm  military  organization  which  eventually 
raised  them  to  predoednant  power  in  Greece.  After  the 
downfall  of  Athens  at  the  end  of  the  Peloponnesian  War  the 
Thc!>ans,  finding  that  Sparta  Intended  to  protect  the  iisX^ 
which  they  desired  to  annex,  broke  off  the  alllanoe.  In  404 
they  had  urged  the  complete  destruction  of  Athens,,  in  ^40J 
they  secretly  sapported  the'restorstlon  of  1^  democracy  in  order 
to  find  In  It  a  counterpoise  against  Sparta.  A  few  jniars  later, 
ipfiufoce^  PHrhftjM  in  part.by  Persian  gold,  tficy  iqrc^^  «i9  .^ 
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so-caDed  Corinthian  War  and  fonned  the  nucleus  of  the  Ica^e 
against  Sparta.  At  the  battles  of  Haliartus  (395)  and  Coroneia 
(394)  they  again  proved  their  rising  military  capacity  by  stand- 
ing their  ground  against  the  Spartans.  The  result  of  the  war 
was  especially  disastrous  to  Thebes,  as  the  general  settlement 
of  387  stipulated  the  complete  autonomy  of  all  Greek  towns 
and  BO  ^thdrew  the  other  Boeotians  from  its  poh'tical  controL 
Its  power  was  further  curtailed  in  382,  when  a  Spartan  force 
occupied  the  dtadel  by  a  treacherous  atu^-de-main.  Three 
years  later  the  Spartan  garrison  was  expelled,  and  a  democratic 
constitution  dc&iitcly  set  up  in  place  of  the  traditional  oli- 
gardiy.  In  the  consequent  wars  with  Sparta  the  Tbeban  army, 
trained  and  led  by  Epaminondas  and  Pelopidas  {q.v.)t  proved 
itself  the  best  in  Greece.  Some  years  of  desultory  fitting,  in 
which  Thebes  established  its  control  over  all  Boeotia,  culminated 
in  371  in  a  remarkable  victory  over  the  pick  of  the  Spartans  at 
Leuctra  iq.t.).  The  winners  were  bailed  throughout  Greece  da 
champions  of  the  oppressed.  They  carried  their  arms  into 
Peloponnesus  and  at  the  head  of  a  large  coalition  permanently 
crippled  the  power  of  Sparta.  Similar  expeditions  were  sent 
to  Thessaly  and  Macedonia  to  regulate  the  affairs  of  those 
countries.  But  the  predominance  of  Thebes  was  diort-lived. 
The.  states  which  she  protected  were  indisposed  to  commit 
themselves  permanently  to  her  tutelage,  and  the  renewed 
rivalry  of  Athens,  which  had'been  linked  with  Thebes  since  395 
in  a  common  fear  of  Sparta,  but  since  371  had  endeavoured  to 
maintain  the  balance  of  power  aguost  her  ally,  prevented  the 
formation  of  a  Theban  empire.  With  the  death  of  Epaminondas 
in  36s  the  dty  sank  again  to  the  position  of  a  secondary  power. 
In  a  war  mih  the  neighbouring  state  of  Phods  (356-346)  it 
could  not  even  maintain  its  predominance  in  central  (keece, 
and  by  inviting  Philip  11.  of  Macedon  to  crash  the  Phodans  it 
extended  that  monarch's  power  within  dangerous  proximity  to 
its  frontiers.  A  revulsion  of  feeling  was  completed  in  338  by 
the  orator  Demosthenes,  who  persuaded  Thebes  to  join  Athens 
in  a  final  attempt  to  bar  Philip's  advance  upon  Attica.  The 
Theban  contingent  fought  bravely  on  behalf  of  Gredan  liberty 
in  the  decisive  battle  of  Chaeroneia,  and  bore  the  brunt  of  the 
slaughter.  Philip  was  content  to  deprive  Thd)es  of  her  domi- 
nion over  Boeotia;  but  an  unsuccessful  revolt  in  335  against 
his  son  Alexander  was  punished  by  the  c6mi^te  destruction 
of  the  dty,  except,  according  to  tradition,  the  house  of  the  poet 
Pindar.  Though  restored  %i  315  by  Cassander,  Thebes  never 
again  played  a  prominent  part  in  history.  It  suffered  from  the 
establishment  of  Chalcis  as  the  chief  fortress  of  centnl  Greece, 
and  was  severely  handled  by  the  Roman  conquerors  Mummius 
and  Sulla.  Strabo  describes  it  as  a  mere  village,  and  in 
Patisanias^s  time  (aj>.  170)  its  dtadel  alone  was  Inhabited. 
During  the  Bysantine  period  it  served  as  a  place  of  refuge 
against  foreign  invaders,  and  from  the  loth  century  became 
a  centre  of  the  new  silk  trade.  Though  severely  plundered 
i>y  the  Normans  in  1146  it  recovered  its  prosperity  and  waa 
selected  by  the  Prankish  dynasty  de  la  Roche  as  its  capital. 
In  43x1  it  was  destroyed  by  the  Catalans  and  passed  out 
of  history. 

The  most  famous  monument  of  ancient  Thebes  was  the  outer' 
wall  with  its  seven  gates,  which  even  as  late  as  the  6th  century 
B.C.  was  probably  the  largest  of  artificial  Greek  fortresses.  The 
names  of  the  gaties  vary,  but  four  are  constant— the  Proetidea, 
Electrae,  Neistac  or  Neitae,  and  Homoloides;  Pausanias  gives  the 
others  as  Ogygiae,  Hypsistac,  Crenacae.   There  is  evidence  that  the 

fite  Electrae  was  on  the  south,  and  near  it  was  the  tomb  of  the 
hebans  who  fell  at  the  capture  by  Alexander.  The  gates  shown 
to  Pausantas  as  Neistae  and  Proctidcs  led  respectively  north-west 
and  north-east.  Two  of  the  springs  have  been  identified  with 
some  probabiKty— that  of  St  Theodore  with  the  Oedipodca.  in- 
which  Oedipus  is  said  to  have  putved  himself  from  the  polbxtion 
of  homicide,  and  the  Paraportl  with  the  dragon-guarded  foantaia 
of  Area  (see  Cadmus),  uicaearchua,  referring  to  the  towa  of 
Cassander,  eivcs  two  measurements  for  the  drcutt,  equal  to  about 
f  ifa.  and  *\  m.;  the  smaller  fairly  corresponds  to  the  4}  m.  over 
which  the  extant  remains  have  been  traced;  it  consbteicLof  sun-^ 
dried  brick  on  a  stone  foundation.  Beyond  this  the  topqgraphy 
Is  idiolly  uncertain.  From  the  interest  of  the  site  in  history  and 
Mill  more  in  literature,  as  the  scene  of  so  many  dramas,  the  tempta- 
ftNi  t»  fie  details  has  been  specially  strong.    CoajeCloral  |dam  01' 


descriptions,  differing  widely,  are  civen  by  Leslce.  Porchhammer, 
Uliichs,  Bursian,  Fabridua  and  otners  (references  below).  Then 
are  two  main  diflScultics  to  contend  with.  The  description  of 
Pausanias  was  written  at  a  time  when  the  Tower  city  was  deserted, 
and  only  the  temples  and  the  gates  left;  and  the  references  to 
Thebes  in  the  Attic  dramatisu  are,  like  those  to  Mycenae  and 
Argos,  of  little  or  no  topographical  value.  The  literary  glory  of 
Thebes  is  centred  in  the  poet  Pmdar.  It  had  a  flourishing  school 
of  painting  in  the  4th  century,  of  which  the  most  famous  rcprc> 
senution  was  Aristides,  who  excelled  in  pathetic  subjects. 

AuTHORiTlBS.— Herodotus,  bka.  v.-ix.;  Thucydides  and  Xeno* 
phon  (HtUemca),  passim:  Dtodorus  xviL.  xix.;  Pausanias  ix. 
§-17;  M.  MQUer,  Cesckukt*  Thebms  (Ldpzig,  1879):  E.  v.  Stern, 
Gesckickte  der  spartanischen  uml  tkehanisch<n  Hegemonie  (Dorpat, 
1884),  pp.  44-246;  E.  Fabricius,  TKeben  (Frriburg  im  Breisgau, 
1890);  E.  Funk,  Dt  Thebanorum  aais,  378-362  (Berlin.  1890): 
B.  V.  Head.  Hisloria  Numprum  (Oxford,  1887),  pp.  295-299.  See 
also  Boeotia  throrghout.  (E.  Cn.) 

THEBES,  ROMANCE  OP.  The  French  Roman  de  Thhbts  is  a 
poem  of  some  10,000  lines  which  appears  to  be  based,  not  on 
the  Thebaid  of  Statius,  but  on  an  abridgment  of  that  work. 
This  view  is  supported  by  the  omission  of  incidents  and  details 
which,  in  spite  of  the  altered  conditions  under  which  the  poem 
was  composed,  would  naturally  have  been  preserved  in  any 
imitation  of  the  Thebaid,  while  again  certain  modifications  of 
the  $tatian  version  can  hardly  be  due  to  the  author's  invention 
but  point  to  an  andent  ori£^.  As  in  other  poems  of  tlte  same 
kind,  the  marvellous  disappears;  the  Greeks  adopt  the  French 
methods  of  warfare  and  the  French  code  of  diivalric  love. 
The  Roman  dates  from  the  X2th  century  (c.  1150-55),  and  is 
written,  not  in  the  tirades  of  the  chansons  de  geste,  but  in  octo- 
syllabic rhymed  couplets.  It  was  once  attributed  to  Benolt  de 
Sainte-More;  but  all  that  can  be  said  is  that  the  Thbbes  is 
prior  to  the  Roman  de  Troie^  of  which  Benoit  was  undoubtcfUy 
the  author.  The  Thibes  is  preserved  also  in  several  French  prose 
redactions,  the  first  of  which,  printed  in  the  x6th  century  under 
the  name  of  Edipus,  belongs  to  the  early  years  of  the  13th 
century,  and  originally  formed  part  of  a  compilation  of  andent 
history,  HistoUrt  ancsenne  jusqu'A  Clsar.  The  first  volume  of 
Les  histoires  de  Pawl  Ci^ose  ^aduiies  en  francais  contains  a  free 
and  amplified  version  of  the  Thibes.  llie  Romance  of  Thebes, 
written  about  1420  by  John  Lydgate  as  a  supplementary 
Canterbury  Talc,  was  printed  by  Wynkyn  de  Worde  about 
1500.  Fkom  the  Roman  de'  Thibes  also  were  possibly  derived 
the  Ipomedon  and  Its  sequel  Prothesilaus,  two  romans  d'avenhtres 
written  about  the  end  of  the  12th  century  by  Hue  de  Rotelande, 
an  Ani^o-Norman  trouvhe  who  lived  in  Credenhill,  near  Here- 
ford.  The  author  asserts  that  he  translated  from  a  Latin  book 
lent  him  by  Gilbert  Fitz-Baderon,  4th  lord  of  Monmouth,  but 
in  reality  be  has  written  romances  of  chivalry  on  the  usual 
lines,  the  names  of  the  characters  alone  being  derived  from 
antiquity. 

See  L.  Constans,  La  Ugende  i'Oedipe  Uudiie  dans  VanHquiU  au 
moyen  dge  et  dans  les  temps  modemes  (Paris,  1881),  and  in  the 
6ectk>n  *^VEpopU  anOaue  "  in  De  JuIleVille's  HiH,  de  la  lanpte 
etdelalitL  Jrangaisei  Is  Roman  de  Thibes,  ed.  L.  Constans  {Soc. 
des  anetens  textes  franiois  (Paris,  1890)  ',  G.  Ellis,  Specimens  of 
Early  English  Memcal  Romances,  iil  (1805). 

TRBGLAt  ST,  one  of  the  most  celebiated  saints  in  the  Greek 
Church  (where  she  is  commemorated  on  the  24th  of  September) 
and  in  the  Latin  Church  {where  her  festival  is  the  23rd  of 
September).  She  is  honoured  with  the  title  of  "  protomartyr.'* 
The  centre  of  her  cult  was  Seleuda,  in  Isauria.  Her  basilica, 
south  of  Seleutia,  on  the  mountain,  wis  long  a  very  popular 
phce  of  pilgrimage,  and  is  mentioned  in  the  tw^  books  of  St 
Bas3  of  Seleuda.  Hie  great  popularity  of  the  saint  Is  due 
more'  particularly  to  her  Acta,  which  in  all  their  forms  derive 
from  the  apocryphal  work  known  as  the  Ada  PauU  el  Theclae, 
According  to  her  Acta,  Theck  was  bom  of  illustrious  parentage 
at  Iconhim,  and  came  under  the  personal  teaching  of  the 
apostle  "PwA:  In  her  eighteenth  year,  having  broken  her 
engagement  with  Thamyris,  to  whom.' she  had  been  betrothed, 
^e  was  accused  by  her  relation*  of  being  a  Christiui.  Armed 
with  the  sign  of' the  cross,- she  threw  hendf  on  the  pyre,  but  the 
flames  were  extinguished  by  a  sudden  raia.   She  theo  went  to 
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Antioch j  wktin  sIirwaA  eraoaed  Ita  inld  beasts,  then  fastened  to 
bulls  in  order  that  she  might  be  torn  asunder,  and  finafly  thrown 
inU)  a  pit  full  o£  serpents;  but  she  was  delivered  from  all  thesie 
.perils.  She.pOQverted  umiy  heathen.  Returning  to  Iconium, 
fihe  withdrew  into  a  mountain  solitude,  and  became  distin- 
guished by  many  virtues  and  miracles.  In  spite  ol  their  highly 
fabulous  character,  which  caused  them  to  be  more  than  once 
condemned  by  the  Church,  the  Acta  of  Paul  and  Theda,  which 
date  badi  to  the  2nd  century,  are  among  the  most  intezesting 
jnonumeiUs  of  ancient  Christian  literature. 

S«e  Acta  Satutwum,  September,  vi  $1^568;  J.  A.  Upsiua. 
Acta  aposlolorum  apocrypha  CL^ipzig,  1891),  1.  835-209;  C.  Schmidt. 
Acta  Pauli  (Leipzig,  1905),  where  an  attempt  k  made  to  prove 
that  the  Acta  ct  Paul  and  Thecla  formed  an  integral  part  <tf  the 
Ada  Fttuli;  flee  also  Apocryphal  Litbratubs.  W.  M.  Ramiay, 
thf  Church  in  He  Roman  Empire  before  A.D.  170  (London,  i893fi 

g?-  375  ficq.;    C.  Holrey,  Die  Thekla-Aklen,  ikre  Verbreitung  mid 
eurtheilung  in  der  Kirche  (Munich,  1905).  (U.  Db.) 

:  THEFT,  the  act  of  thieving  or  stealing.  In  English  legal 
usage  the  practice  is  to  call  this  act  by  its  Norman-French 
name  odf  "  laxcenyi"  but  properly  theft  is  a  wider  term  including 
other  forms  of  wrongful  deprivation  of  the  proper^  of  another 

'  The  OJE.  word  peoJSe  or  />i^Be  19  formed  frott  peof,  thief  or 
peo/kuit  to  thieve,  cf.  Gcr.  Dub,  Du.  dieL  Goth.  tkiu^.  The  origin 
is  not  known.  It  may  be  related  to  Lithuanian  tupHt,  to  crouch  or 
squat  down;  thus  "  thief  "  would  mean  "one  who  hides  himself." 
The  O.E.  skUtk,  to  steal,  appears  also  in  other  Tout,  languafes. 
cf.  Dtt.  stekn,  Swed.  stjdla,  Goth,  sHUan,  &c  It  has  been  doubt- 
fully connected  with  Gr.  trT«p£p,  to  deprive. 

• .  THBQN,  or  Thane,  ao  Anglo-Saxon  word  meaning  an  at- 
tendanrt,  servant,  retaine;r  or  official,  and  cognate  with  Gr. 
rkicvo^t  a  child.  From  the  first,  however,  it  had  a  mih'tary 
••ignifieaooe,  and  its  usual  Latin  translatioB  was  MileSt  although 
minister  was  often  used.  J.  Bosworth  {Anglo^ax^n  Diciicnaryf 
new  ed.  by  T.  H. Toller)  describes  a  thegn  as  "one  engaged  in  a 
lung's  or  a  queen's  service,  whether  in  the  household  or  in  the 
country,"  and  adds,  "  the  word  in  this  case  aeems  gradually 
to  acquire  a  technical  meaning,  and  to  become  a  term  denoting 
a  class,  eooltaining,  however,  several  degrees."  The  precursor 
of  the  tbega  was  the  gesUht  the  companion  of  the  king  or  great 
krd,  the  member  of  his  comitatust  and  the  word  thegn  began 
to  be  used  to  describe  a  military  gcslth.  It  Is  only  used  once 
in  the  laws  before  the  time  of  Aethelstan  (c.  S^S-^Ao),  but  inore 
frequently  in  the  charters.  H.  M.  Chadwick  {Studies  on  Angl^ 
^ax«H  InstitvUonSi  1905)  says  that  "  the  sense  of  subordination 
must  have  been  inherent  in  the  word  from  the  earb'est  time," 
bnt  it  has  no  connexion  with  the  German  dienm,  to  serve.  In 
the  course  of  time  it  extended  its  meaning  and  was  more 
generally  used.  The  thegn  became  a  member  of  a  territorial 
nobility,  and  the  dignity  of  thegnhood  was  attainable  by  those 
who  fulfilled  certain  conditions.  Thus  from  a  doctmient  of 
tmcertain  date,  possibly  about  the  time  of  Alfred  the  Great, 
and  translated  by  Stubbs  {SeUet  Charters)  as  "Of  people's 
ranks  and  laws,"  we  learn  :^"  And  if  a  ceorl  throve,  so  that  he 
had  fully  five  hides  of  his  o?m  land,  church  and  kitchen,  bell- 
bouse  and  burh-gate-^eat,  and  special  duty  in  the  king's  hall, 
then  was  he  thenceforth  of  thegn-right  worthy."  And  again-*- 
•"  And  if  a  mtfchant  throve,  so  that  he  fared  tlurice  over  the  wide 
sea  by  hifl  own  meana,  thfm  was  he  thenceforth  of  thegn>right 
worthy.''  In  Jlkc  manner  a  suosssful  thegn  might  hope  to 
bepotne  an  ead.  In  addiUon  to  the  thegns  there  were,  others 
who  inxG  thegns  OA  account  of  their  birth,  and  thus  thegnhood 
"was  partly  inherited  and  partly  acquired.  The  thegn  was 
inferior  to  the  aethel,  the  member  of  a  kingly  family,  but  he  was 
superior  to  the  ceori,  ahd,  ^ys  Chadwick,"  from  the  time' of 
Aethelstan  the  distinction  between  thegn  and  ceori  was  the 
broad  line  of  demarcation  between  the  classes  of  society."  His 
itatus  is  shown  by  his  wergild.  Over  a  large  part  of  England 
this  was  fixed  at  X300  shillings,  or  six  times  t^t  of  the  ceori. 
He  was  tlie  twelfhynde  man  of  the  laws,  sharply  divided  from 
the  twyhynde  man  «r  ceorl. 

The  increase  in  the  number  of  thegns  produced  in  time  a 
subdivision  of  the  order.    There  asoae  a  dais  of  kiaf's  thegns, 


coirespondiag  to  tbe  eadier  thegns,  and  a  larger  cJsas  of  inferior 
thegns,  some  of  them  the  thegns  of  bishops  or  of  other  thegns. 
A  king's  thegn  was  a  person  of  great  importance,  the  con- 
temporary idea  being  shown  by  the  Latin  translation  of  the 
words  as  comer.  He  had  certain  special  privileges.  No  one 
save  the  king  had  the  right  of  jurisdiction  over  him,  while  by  a 
law  of  Canute  we  learn  that. he  paid  a  larger  heriot  than  an 
ordiiuiry  thegn. 

But,  like  aU  other  words  of  the  kind,  the  word  thegn  ws3 
slowly  changing  its  meaning,  and,  as  Stubbs  says  {Const.  Hisf., 
voL  i.),  "  the  very  name,  like  that  of  the  gesith,  has  different 
senses  in  different  ages  and  kingdoms,  but  the  original  idea  of 
military  service  runs  through  all  the  meanings  of  thegn,  as  that 
of  personal  association  is  traceable  in  aU  the  applications  of 
gesith."  After  the  Norman  Conquest  the  thegns  appear  to 
have  been  merged  in  the  dass  of  knights. 

The  twelve  senior  thegns  of  the  hundred  play  a  part,  the 
nature  of  which  is  rather  doubtful,  in  the  development  of  the 
English  system  of  justice.  By  a  law  of  Aethelred  they  "  seem 
to  have  acted  as  the  judicial  committee  of  the  court  for  the 
purposes  of  accusation  "  (W.  S.  Holdsworth,  History  of  English 
Law,  vol.  L  1903),  and  thns  they  have  some  connexion  with 
the  grand  jury  of  modem  times. 

The  word  thane  was  used  in  Scotland  until  the  zsth  century, 
to  describe  an  hereditary  non^military  tenant  of  the  crown. 

■ (A.  W.  H.*) 

THBnnn,  or  Hsbnwi,  one  of  the  Northern  Shan  Sutes  of 
Burma.  It  is  called  by  the  Shans  Hsenwi,  and  also  ofiidally 
SQ  designated,  but  is  better  known  by  the  Burmanized  name  oif 
Theinni.  It  was  by  far  the  largest  of  the  cis-Salween  Shan 
sutes,  and  at  one  time  included  not  only  all  the  terrHoiy  of  the 
present  states  of  North  and  South  Hsenwi,  but  also  Kehsi 
Mansam,  Mong  Hsu,  M5ng  Sang,  and  M6ng  Nawng,  besides 
having  a  sort  of  protectorate  over  Hang  L&n  and  other  Wa 
states  east  of  the  Salween.  These  had,  however,  fallen  away  in 
Barmese  times,  arid  at  the  period  before  the  British  annexation 
Thm:id  was  divided  into  five  parts  by  name;  but  there  was  no 
central  authority,  and  the  whole  state  was  in  hopeless  disorder. 
This  continued  until  the  appearance  of  British  troops  in  March 
1888,  when  it  was  divided  into  two  states — North  Theinni, 
which  was  assigned  to  a  successful  adventurer,  Hknn  Sang,  of 
T6n  H6ng,  and  South  Theinni,  which  went  to  NawmSng,  of 
the  old -Shan  ruling  house.  North  Theinni  has  an  area  of  6330 
sq.  m.,  and  a  population  (1901)  of  118,325  persons;  estimated 
revenue,  £6000.  South  Theinni  has  an  area  of  2400  sq.  m., 
with  a  popuhitlott  (in  1901)  of  67,836;  estimated  revenue, 
£4800. 

The  northern  part  of  North  Theinni  h  a  mass  of  hills  affected 
fay  the  gcolocical  fault  which  has  produced  the  rift  that  fonaa  the 
Nam  Tu  or  Myit-ngA  valley,  and  has  thrown  up  a  aeries  of  PwaUel 
ranges  which  extend  northwards  to  the  Shweli  (Lung  Kiansu, 
without  altogether  destroying  the  north  and  south  trend  which  ts 
the  characteristic  of  the  Shan  hills  as  a  whole.  In  the  vafleyt 
between  these  hills  are  numerous  tracts  under  rice  cultivation, 
some  circubir  or  oval,  some  mere  ribands  along  the  river  banka. 
The  southern  ^rtion  has  much  more  flat  land,  along  the. line  of 
the  Nam  Tu.  its  tributaries  the  Nam  Yao  and  the  Nam  Nim,  and 
the  Nam  Yck  flowing  into  the  Salween.  This  was  formerly  thickly 
populated,  and  still  remains  the  most  valuable  portion  of  the  state. 
A  range  ranning  westi^ards  from  the  Salween.  and  marking  the 
southern  twrder  of  the  rift,  in  the  hills,  divides  North  from  South 
Theinni.  Both  north  and  south  of  the  Nam  Tu  there  are  many 
peaks  which  rise  to  6000  ft.,  and  several  over  7000  ft.  The  northern 
portion  is  almost  connstent  enough  in  its  altitude  of  about  4000  ft. 
to  be  lalled  a  plateao.  k  has  large,  grassy,  upland  downs.  Thb 
part  of  the  state  has  fallen  almost  entirely  into  the  hands  of  the 
Kachtns.  The  Shans  are  found  in  the  Nam  Mao  (Shweli  or  Lui^ 
Kiang)  valley,  and  in  the  Nam  Tu  and  other  valleys  in  the  southern 
part  oi  the  state.  The  line  of  riie  Nam  Mao  is  the  lowest  portion 
of  North  Theinni,  being  Httle  over  aooo  ft.  above  sea^levei.  The 
southern  valleys  are  about  500  or  more  ft.  higher.  South  Theinni 
is  practically  bisected  by  the  huge  mass  of  Lot' Xing,  rieariy  9000  ft. 
above  sea-level,  end  by  the  spurs  which  that  peak  sends  north  and 
south.    Apart  from  this  it  consists  of  broken  hill-coontry  of  no 

Esat  height,  or  open  rolling  dbwns,  the  latter  chiefly  in  the  eastern 
If  ol  tne  state.  It  is  watered  by  numerous  streams,  of  which 
the  chief  is  the  Nam  Pang,  an  affluent  of  the  Salween.  The  chief 
river  in  the  northern  sute,  apart  from  the  Salween,  Is  the  Nam 
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To  or  Mylt*aed,  whleh  itiM  on  th«  In»wad(ly^l<vMefi  wMenli^, 
not  far  from  the  latter  rivor,  and  flows  westwards  through  tJie  state 
into  Taungbaing  or  Thibaw,  and  eventually  into  the  Irrawaddy  at 
Anuirapura.  The  Nam  Mao  or  Shweli  only  skirts  the  state,  but 
it  receives  a  considerable  tributary,  the  Nam  Paw.  which  has  its 
entire  course  in  Theinni  territory,  and  is  large  enough  to  be  barely 
fordable  in  the  dry  weather,  and  only  passable  by  boats  io  tbe 
rains.  The  deforestation  caused  bv  years  of  upland  cultivation 
has  dried  up  many  of  the  springs,  out  as  a  whole  North  Theinni 
is  very  well  watered.  Considerable  deposits  of  coal,  or  rather  of 
lignite,  exist  in  both  North  and  South  Thcimil,  but  do  not  appear  • 
to  be  of  high  quality.  Gold^  ia  washed  in  many  of  the  streams 
in  a  fit/ul  way.  Limestone  exists  in  large  quantities.  No  valuable 
timber  exists  to  any  considerable  extent.  There  is  some  teak  in 
the  Nam  Yao  valley,  and  scattered  woodKnl  trees  exist.  Pine 
forests  cover  some  of  the  ranges,  but,  as  elsewhere  in  the  Shan 
autes,  varieties  of  the  oak  and  chestnut  are  the  commonest  forest 
trees.  The  dimatc  of  the  state  as  a  whole  b  temperate.  In  the 
plains  of  the  uplands  there  are  yearly  frosts  in  Januarv,  February 
and  March,  but  in  the  greater  part  of  the  state  the  thermometer 
tardy  falls  to  froezinK'point,  and  in  the  hot  weather  does  not 
deceed  ninety  degrees  H>r  any  length  of  time.  The  average  rainfall 
seems  to  be  about  60  in.  vcariy.  After  the  disruption  of  the  ancient 
Shan  empire  at  Tali  by  Kublai  Khan^  Theinni  seems  to  have  been 
the  centre  of  the  independent  Shan  kingdom,  with  various  capitals 
In  the  Shweli  and  Nam  Tu  valleys.  This  kingdom  of  Kawsampi 
was  ended  by  the  Burmese  about  1738,  and  the  country  was  divided 
into  various  states,  with  appointment  orders  from  Ava.  Numerous 
rebellions  and  civil  wars  have  reduced  Theinni  from  its  position  as 
the  most  powerful  and  populous  Shan  state  to  a  condition  of  fearful 
desolation.  It  has  nqgamcd  much  population  since  the  British 
occupation  in  1888.  but  is  still  far  from  its  old  prosperity.  Much 
may  be  expected  from  the  cart  roads  that  have  been  made,  ftnd 
from  the  Mandalay-Kun  long  Railway. 

Hscnwi,  the  capital  of  North  Theinni,  stands  near  the  north 
■bank  of  the  Nam  Tu.  The  ruins  of  the  old  capital  lie  at  a  short 
distance. .  and  show  it  to  have  been  a  large  and  well-built  town, 
with  a  number  of  houses  variously  estimated  at  from  three  to  ten 
thousand.  Mong  Yai  is  the  capital  of  South  Theinni,  with  a  popu- 
lation of  about  aooo.  Lashio,  the  headquarters  of  the  sui^r- 
intendent  of  the  Northern  Shan  State,  is  in  North  Theinni.  The 
races  found  in  Theinni  comprise  Shaus,  Kachins,  Chincac,  Burmese, 
Lihsaws.  Wa,  Palaungs  and  Vanglam.  The  Shans  and  Kachins  vastly 
predominate,  and  are  nearly  equal  in  numbers.  (J.  G.  Sc.) 

THEISM  (Gr.  Btds,  god),  literally,  and  In  lU  widest  sense, 
the  bdicf  in  a  god  or  gods.  The  term  has  had  several  changes 
<>f  meaning,  (z)  It  appears  for  the  first  time  in  18th-century 
English  as  an  occasional  synonjon  for  "  deism  "  (g.f.),  and 
therefore  as  applying  to  those  who  believed  in  God  but  not  in 
Christianity.  Later  criticism,  orthodox  and  heterodox,  upon 
the  Bnglish  deists  inclines  to  charge  them  with  the  conception 
of  a  divine  absentee,  who  wound  up  the  machine  of  nature  and 
left  it  to  run  unleaded.  That  was  the  general  zSth-century 
way  of  thinking.  God  was  apt  to  be  thought  of  as  purely 
transcendent,  not  immanent  in  the  world.  (2)  In  the  19th 
century  theism  is  generally  used  of  positive  belief  in  God, 
either  with  or  without  belief  in  the  cbim  of  Christianity  to  be 
a  revelation,  but  unassociated  with  any  peculiarities  of  18th- 
century  deists.  If  the  word  "deism"  emphasizes  a  negative 
element — rejection  of  church  Cbristianlly — "  theism  "  generally 
emphasizes  the  positive  clement — ^belief  in  God.  (3)  There  is 
also  a  third  usage.  "Theism"  was  redaimed  l^  Theodore 
Parker,  F.  W.  Newman,  Frances  Power  Cobbe,  and  others, 
for  their  more  modem  speculative  belief  in  God,  which,  while 
Bon-Christian  or  at  least .  non-orthodox,  held  to  an  immanent 
God,  continually  revealing  himself— in  the  moral  consdousness. 
The  ambiguity  cannot  be  cured.  .We  use  the  word  in  this 
article  in  the  second  sense.* 

I.  FxoA  this  point  of.  view  theism  is  a  synonym  for  Natural 
.Theology,  or  almost  so.  But  the  expression  Natural  Theology 
Nstani  itself  has  a  history,  (i)  The  "  three  theologies  "-* 
Tteoiqgr.  recognized  by  the  eariy  Roman  Stoics— probably  ofi 
the  suggestion  of  a  passage  in  Aristotle's  Metaphysics,  xi.  &-^ 
are  named  by  St  Augustine  (Latinizing  the  Groek  terms) 

Umm.  Kant's  distmction  of  "deist"  and  "  theist "  may  W 
found  in  the  CriUftue  of  Fnn  Reason^  "  Transoendeaul  Dialectic" 
Book  H.  chaps,  iii.  and  vii.  It  is  curious,  bot,  unless  for  the  iMidy 
of  Kant,  unimportant. 

*  Cf .  Theology.  Natorp's  article  quoted  there  gives  the  reference 
to  the  passage  in  Arisiotie.  but  doos  not  recognixe  its  coAAeaon 
with  ibe  later. Stoical  distinction. 


mythical,  naiuratf  and  civil  or  political  (Cify  tf  Gddi  iv.  97). 
There  is  probably  a  malicious  edio  in  a  well-known  passage  of 
Gibbon  (Decline  and  FaU,  chap,  ii.):    "The  various  modes  of 
worship  which  prevailed  in  the  Roman  woild  were  all  con- 
sidered by  the  people  as  equally  true,  by  the  philosopher  as 
equaHy  false,  and  by  the    magistrate   as   equally    useful." 
Augustine  rejects  all  three  "  theologies  "  as  pagan  figments,  and 
not  a  few  church  writers  follow  him  in  this — ^borrowing  his 
learning  without  naming  him  {e.g.  the  Protestant  Grotius  in 
his  notes  on  Rom.  i.  20).   Yet  the  natural  or  physical  theology 
of  the  philosophers— in  contrast  to  mere  myths  or  mere  state- 
craft— seems  a  straightforward  effort  to  reach  faith  in  God  on 
grounds  of  scientific  reason.    It  deserves  the  name,  in  the 
modem  sense,  of  Natural  Theology.   (2)  Raymond  of  Sabunde's 
Liber  naiurae  sm  erealurarum  (1454-36)  bears  also  the  title 
Theologia  Naturalis'—hvt  not  from  the  author's  own  hand,* 
though  his  introduction  to  the  book  in  question,  the  Prologue, 
put  upon  the  Index  at  Rome  for  its  daring,  describes  the  *'  book 
of  nature  "  as  "  connatural  to  us,"  in  contrast  with  the  "  super- 
natural" book,  the  Bible,  which  belongs  to  the  deilcs.   Laymen 
may  read  the  book  of  nature,  and  Man  himself  is  the  most 
important  "  leaf  "  in  it.    Raymond  attempts  to  demonstrate 
the  whole  of  church  theology  upon  principles  of  reason.    That 
is  a  task  quite  beyond  what  is  generally  recognized  as  Natural 
Theology.    (3)  With  Francis  Bacon  {Advancement  oj  Learnings 
1605)  the  expression  Natural  Theology  emerges  in  what  has 
become  the  modem  sense — as  standing  for  a  part  of  Christian 
theology,  attainable  by  reason,  and  contrasted  by  most  theo- 
logians with  the  "  mysteries  "  of  faith  (Bacon  uses  that  term 
too)  on  the  principles  of  Albert  tlw  Great  and  Thomas  Aquinas 
(see  Apolocetics). 

(It  is  not  dear  that  Baoon  ]a  the  first  to  use  the  term  in  the 
now  accepted  sense;  but  he  and  TheophUus  Raynaadus,  S.  J., 
in  his  Thu^ogia  Naturalis  (1693),  of  whidi  there  Is  a  copy  in  the 
Bodleian,  must  at  least  be  among  the  first  in  their  respective 
communions  to  do  so.  Raynaudus's  authorities,  in  favour  of 
the  recognition  of  a  natural  theology  and  against  it,  do  not,  so 
far  as  the  present  writer  has  been  able  to  consult  then,  use  the 
expression.  So  too  H.  Alsted,  an  early  Protestant  writer  on 
Natural  Theologsr  (in  bis  Metkodus  TkeohgiMt  161  r,  and  in 
later  works),  defines  it  as  modems  do — some  of  the  contents  of 
his  Natural  Theology  are  fantastic  enough — and  kis  authorities, 
again  so  far  as  consulted,  differ  upon  the  place  to  be  asagned  to 
Natural  Theotogy  within  a  system  of  study,  but  do  not  employ 
the  term.] 

In  later  times  the  expression  is  common;  it  b  used  e.g.  by 
Locke,  Leibnitz  and  Wolff.  Wolff's  influence  made  the  usage 
habitual,*  though  Schleiermacher  and  Ritschl,  like  the  Sodnians 
eariier,  deny  the  existence  of  a  natural  theology.  Following 
the  text  and  ordinary  interpretation*  of  Aristotle's  n^mtmm 
Metaphysics,  it  is  believed  that  Aristotle  already  Cetboae 
identified  metaphysics  with  a  theology:  accordingly  *'»"'M» 
modem  Roman  Catholic  learning,  which  owes  a  great  debt  to 
Aristotle  through  the  schoolmen,  includes  Natural  llieology 
in  philosophy,  not  in  theolo^  properly  so  called.  With 
Natoxp's  aiticle  W.  Wallace's  Oifford  Lectwe,*  chap,  i.,  may 
also  be  ooRSuHed;  but  Wallace  does  not  distingulifa  the  un- 
usual sense  which  the  term  bears  as  applied  to  Raymond's 
book.  R.  Flint  has  remarked  that  Natural  Theology  ought 
not  merely  to  pfoM  the  being  of  God,  but  to  give  a  full  sys> 
tematic  view  of  what  (it  is  contended)  can  be  learned  of  theo- 
logical truth  from  the  "  Ught  of  nature  "  (St  Augustine,  and 

*  See  art.  "  Ratmundus  Sablende  "  by  Schaarschmidt  in  Hcrsog- 
Hauck,  RtalencyUopddie  (ed.  1905)^.  At  this  point  we  must  also 
can  to  mind  the  wide  currency  given  to  the  term  theology' by 
Abclard,  and  his  editors  or  copyists. 

*  A.  Hamack  and  some  oth«r&use  the  expression  in  a  wider  sense. 
Aay  sofODosed  prindpks  (even  if  not'  worke<)  out  into  a  system  of 
inferences)  usea  as  ready-made  clues  for  the  study  and  interpretation 
of  Christianity  are  described  by  this  school  as  natural  theology 
(cf.  Thkologv). 

*  Challenged  by  Natorp:  see  Thbologv. 

*  Puhlirfhed  ini  teOans  and  Etselyt,  ■ 
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tkeolotittBs  gemnrally  afur  hhn). '  The  nuse  "  thdsm  "  makes 
that  rvquircinent  less  emphatic  (sec  bdow). 

Another  kindred  term  is  **  Natural  Religion."  We  meet 
with  this  in  the  titles  of  two  Latin  works*  by  German  authors 
m  reply  to  Lord  Herbert  of  Cherbury.  They  use  it 
with  strong  condemnation,  from  the  standpoint  of 
rigorous  Christian  orthodoxy;  but  it  comes  into  England 
within  very  few  ycftts  upon  the  Christian  side — religion  against 
irKligion->-in  Bishop  John  WilkiTis's  Principles  end  Duties  of 
Natural  Religion  (1678).  The  author  died  1679,  and  left  the 
book  unfinished;  but  iJie  language  of  the  title  occurs  in  the 
first  sentence;  so  it  is  undoubtedly  Wilkins's,  as  well  as  sanc- 
tioned by  his  editor  and  connexion  through  marriage,  Tillotson, 
afterwards  tiie  archbishop.  We  meet  with  "  Natural  Religion  *' 
again  in  Samnel  Clarke's  works,  and  notably  in  Bishop  Joseph 
Butler's  Analogy  (1736).  Thus,  as  employed  by  most  writers. 
*'  Natural  Religion  "  connotes  neutrality  or  even  friendliness 
towards  Christianity;  just  as  is  the  case  with  theism  in  sense 
(3),  or  with  Natunal  Theology.  *^  Deist,"  or  sometimes  "  theist  " 
in  sense  (i),  or  Naturalist,  is  a  term  of  reprobation  with  English 
x8tb-century  apologists,  but  not  "Natural  Religion."  If 
there  is  any  difference  between  *'  theism  "  or  "  Natural  Theo- 
logy "  on  the  one  hand,  and  Natural  Religion  on  the  other,  ft  is 
to  be  found  in  the  more  practical  character  attaching  to  natural 
"religion."  While  Romans  i.  19  and  jo  (yet  cf.  Acts  xiv 
17,  xvn.  34,  &c.)  is  the  main  New  Testament  passage  which 
teems  to  recognise  a  Natural  Theology,  Rom.  ii.  14,  15  may  be 
said  to  assert  Natural  Religion.  When  the  expression  Natural 
Theology  comes  to  the  front  once  more  with  Archdeacon  W. 
Paley  (1802),  this  is  a  sort  of  after-birth  or  anachronism  * 

Natural  I<w.-^We  do  not  pretend  that  Law  of  Nature— 
the  jurist's  term,  not  of  course  that  of  inductive  science — is 
AManrf  Strictly  a  synonym  for  theism.  But  it  is  a  cognate 
i-**^  '  conception,  of  great  importance  historically,  bearing 
the  marks  of  the  Stoic  doctrine  of  "  nature,"  and  helping  to 
turn  men's  minds  towards  a  "  natural "  theology.  A  pantheist 
may  believe  in  Law  of  Nature  and  go  no  further;  a  theist  who 
accepts  Law  of  Nature  has  a  large  instalment  of  natural  theology 
ready  made  to  his  hand,  including  an  idealist,  or  else  an 
Intuitionalist,  scheme  of  ethics.  Both  Jus  naturale  and  lex 
uaiuralis  are  as  early  as  Cicero,  and  the  jus  gentium  of  the 
Roman  lawyers  is  earUer  still.  Ambrose  of  Milan  {Epistles  ix.  7 1 ) 
quotes  Romans  ii.  14,  15 — the  passage  already  referred  to, 
under  "  Natural  Religion  "—as  asserting  "  Naturkl  Law  "; 
St  Faal*b  words  suggest  that  form  of  thought  and  may  con- 
ceivably have  been  suggested  by  it.  J.  G.  Ritchie's  Natural 
RightSi  from  the  point  of  view  of  a  very  hostile  (evolutionary) 
idealism,  sketches  the  early  history  of  the  phrase  Natural  Law.* 
The  philosopher  in  Abclard's  Dialogus  inter  Jvdaeum  Phih- 
sophum  H  Ckrisiianam  expects  to  be  saved  ex  sola  lege  naturali, 
here  "  law  of  nature  "  is  fully  equivalent  to  Natural  Religion, 
and  the  word  sola  sets  it  in  contrast  with  Christianity.  Not  to 
speak  of  the  canonists,  Thomas  Aquinas  gives  natural  law  an 
important  place;  while  Mehmcthon,  drawing  from  Aquinas, 
gives  it  an  entrance  into  Protestant  thought.  Zwingli  and 
Calvin' on  the  other  hand  prefer  the  positive  view  of  law  as  in- 
stituted by  God  far  back  .in  history  in  the  days  of  the  Old 
Covenant;  but,  when  exegesis  or  controversy  puts  pressure 
upon  them,  they  fall  into  line  and  reiterate  the  appeal  to  a 
Natiural  Law.  Richard  Hooker,  again  with  traces  of  Aquinas, 
uses  the  conception  as  a  weapon  against  Puritanism,  with  its 
aggresdve  positivism  of  scriptural  precept.  Natural  Law,  he 
claims,  leaves  room  for  discretionary  arrangements  like  epis- 
copacy; Scripture  does  not  mean  to  supersede  the  Hght  of 
reason.  It  is  httelfigible  that  Locke  {Treatises  of  Civil  Covern- 
menti  should  have  a  relish  in  quoting  Hooker  against  the  divine- 
right  royalism  of  Sir  John  Filmer;  but  in  Locke  there  is  already 

» Recorded  in  J.  G.  Walch's  Bibliotheca  Tkeologica  SeUcta  (175O. 

*See  Wallace's  Cifford  Lecture. 

*  For  the  influence  of  that  conception  in  theology,  especially 
through  the  medium  of  Isidore  of  Seville,  see  succesaive  chapters 
in  A.  J.  Carlyle's  flist.  of  Mediaeval  Political  ThoutfU  in  the  W«st, 
vol  L  *      •  " 


a  revival  of  belief  in  the  (beau-ideal)  "  state  "  of  nature  and  a 
growing  emphasis  uix)n  natural  rights',  ideas,  which,  heralded 
by  Rousseau,  echoed  round  the  world  in  the  French  Revolution. 
Locke  had  spent  some  years  in  Holland,  the  country  of  Grotius, 
who,  with  help  from  other  great  lawyers,  and  under  a  mis- 
apprehension as  to  the  meaning  of  the  Roman  jus  gaitium, 
shaped  modem  concepts  of  internalioiuil  law  by  an  appeal  to 
law  of  nature.*  This  moral  ideal  rendered  considerable  services 
to  civilization;  we  must  not  forget  these,  in  the  offence  which 
the  myth  of  a  primitive  golden  age  may  offer  to  our  historic 
sense.  The  kernel  is  sound  enough  though  the  husk  is  a  poor 
thing.  Finally,  it  is  of  some  interest  to  note  that  Chr.  Wolff, 
in  the  mtervaLs  of  his  chequered  theological  career,  lectured 
and  wrote  as  a  jurist  upon  the  Law  of  Nature. 

"  Philosophy  of  religion  "  is  the  modem  term.'*  It  again  is 
not  exactly  a  synonym,  though  more  nearly  so  than  the  last. 
The  new  phrase  indicates  that  we  are  to  approach  AUbs«- 
the  thou^t  of  God  through  a  study  of  religious  beliefs  pky  0/ 
and  practices;  "  theism "  tended  to  make  God  a  *•%*•*• 
purely  scientific  inference  from  the  facts  of  nature.  But 
"  philosophy  of  religion  "  can  be  construed  in  many  different 
ways.  An  investigator,  pledging  himself  to  no  beliefs — even 
perhaps  one  who  definitely  disbelieves  and  rejects  theism — ^may 
yet  interest  himself  in  tracking  out  the  psychology  of  religion. 
Or  a  philosopher  like  Hegel,  armed  with  a  metaphysical  theory, 
may  descend  upon  the  facts  of  religion  and  interpret  them  in 
its  lig^t,  tni  they  almost  lose  their  original  significance,  which 
we  might  provisionally  define  as  consisting  in  this,  that  the  be- 
liever in  any  religion  finds  himself  helped  or  (as  he  claims) 
saved  by  it.  Again,  we  must  not  be  misled  by  verbal  idiosyn- 
crasies. What  James  Martineau  calls  A  Study  of  Religion  is 
really  in  the  main  a  re-statement  of  old  thcistic  arguments.' 

[Wallace's  Ci£ord  Lecture  may  be  consulted  upon  this  phrase 
also.  He  observes  with  truth  that  Natural  Theology,  if  you 
remove  from  it  the  idea  of  subordination  to  Christianity  as 
(claiming  to  be)  a  special  revelation,  tends  to  pass  into  a 
philosophy  of  religion.  But  it  does  not  follow  that  the  new 
standpoint  involves  what  Wallace  seems  to  hint,  though  he 
conceals  his  meaning  behind  complimentary  rhetoric — rejection 
of  church  Christianity.  A.  M.  Fairbaim's  Phil,  of  the  Christian 
Religion  shows  by  its  very  title  that  an  effort  is  being  made  to 
combine  great  confidence  in  metaphysics  with  strong  belief  in 
the  imiqueness  of  Christianity;  and  the  effort  will  be  found  to 
characterize  all  Fairbairn's  work.  Possibly,  fuller  study  of 
religions  may  help  theologians  to  formulate  the  imperial  claims 
of  Christianity  more  happily  than  in  the  dry  contrast  between 
what  is  "  revealed  "  and  what  is  "  natural."  But  that  contrast 
is  traditional;  and  it  is  Implied  in  the  ordinary  theological 
usage  of  such  phrases  as  "  natural  theology "  or  "  natural 
religion  "  and  almost  of "  theism."] 

Comparative  religion,  or,  as  some  can  it,  Ustory  of  religion, 
is  yet  another  modem  study,  closely  akin  to  the  last  discussed, 
although  more  strictly  conhned  to  registering  the  cinpar^ 
sequence  of  religious  phenomena  and  less  disposed  tivRf 
towards  criticizing  religions  or  towards  ranking  them  'tr'*"' 
In  an  order  of  merit.  We  cannot,  therefore,  call  it  precisely 
synonymous  with  theism.  And  yet  theism — or  monotheism- 
constitutes  a  special  locus  in  the  history  of  religion.  The 
historian  observes  aiul  records,  in  different  lands  and  ages,  the 
rise  or  explicit  utterance  of  belief  in  one  God. 

Some  uncertainty  may  be  fell  whether  pantheism  should 
rank  as  a  theism.  Is  unity  the  main  point?  Or  is  not  per- 
sonality rather  of  prime  importance,  though  doubtless  pre- 
supposing unity?  (Usage  does  not  allow  us  to  rank  polytheism 
as  a  form  of  theism.)  E.  Troeltsch,  Kullur  der  Gcgenwart, 
Teil  I.  Abt.  4,  p.  470,  finds  that  the  wisdom  of  the  priests,  in 
one  land  after  another,  rises  to  the  thought  of  divine  unity. 
That  suggests  pantheism,  the  usual  form  of  such  esoteric 
wisdom.  Professor  T.  W.  Rhys  Davids  {American  Lectures, 
p.  37)  sums  up  that,  when  the  name  of  an  earfier  deity  is 

<  See  (with  writers  already  mentioned)  Sir  H.  Maine's  Ancieni 

«  See  his  Introduction. 
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attached  to  the  object  of  supreme  vronhip,  monothcltin  proper  is 
approached;  while,  when  a  new  thought-construction  is  put  in 
the  supreme  place,  there  is  a  tendency  rather  towards  pan- 
theism. So  far  as  this  is  true,  theism  (proper)  would  seem  to 
be  an  accident  of  language. 

There  is  a  further  problem;  whether  monotheism  is  of  very 
early  occurrence.  Bdief  in  a  primitive  historical  revelation, 
once  universal  among  Christians,  has  almost  disappeared;  but 
belief  in  a  very  early  and  highly  moral  theism  is  stoutly  defended, 
chiefly  on  Australian  evidence,  by  Andrew  Lang  {The  Making  of 
Religion  and  later  works).  If  I^ng  is  right,  "  primitive " 
peoples  drew  typical  theistic  inferences,  and  argued  to  God 
from  nature  and  from  conscience^  though  without  displacing 
other  types  of  religious  belief  and  practice.  In  many  regions — 
Egypt,  Babylonia,  &c — individual  investigators  of  the  great 
religions  have  thought  they  found  traces  of  an  early — one 
hesitates  to  write,  of  a  **  primitive  " — monotheism.  Perhaps 
J.  Legge,  who  finds  true  theism  at  the  dawn  of  Chinese  histoiy, 
is  the  most  authoritative  representative  of  such  views. 

Passing  to  later  times,  we  can  watch  a  theory  of  monotheism 
rlsbig,  and  dying  down  again,  during  what  our  scholars  distin* 
Bnhmaa  guish  as  the  Brahmanical  period  of  Indian  religion. 
ttciia.  Xhe  supreme  god,  Isvara,  has  the  personal  name 
Prajapati,  Visvakarman  or  some  other.  But  this  theism  is 
lifeless — a  "pale  and  shallow  deism,  which  India  has  often 
confessed  with  the  lips,  but  which  has  never  won  the  homage  of 
her  heart."*  The  thought  of  India  is  upon  the  side  of  pan- 
theism. Again,  the  heretical  Egyptian  king  Amenophis  IV. 
jhiij^ft-f  *>r  Akhenaton,  one  of  the  sovereigns  to  whose  govern* 
ment  the  celebrated  Tell  el-Amama  letters  from 
Palestine  were  addressed,  was  a  zealous  champion  of  the  ex- 
clusive claims  of  the  sun-disk  God,  Ra;  but  his  policy  died 
with  him.  In  Babylonia  a  mutilated  inscription  printed  by 
Saftrfoa-  T.  Pinches  {Transactions  of  Victoria  Institute,  vol.  28), 
'"^  identifying  (so  far  as  preserved)  thirteen  other  Gods 

"mth  M^arduk,  has  been  hailed  by  Fricdrich  Dclitzsch  {Babel  und 
Bibel)  as  the  great  fountain-head  of  monotheism,  and  has  in- 
fluenced the  bold  if  highly  precarious  conjectures  of  H.  Winckler.* 
Of  more  assured  importance  was  the  Zoroastrian  faith — "  pure 
moral  dualism  if  not  theism  '*  (L.  H.  Mills) — which 
proved  its  zeal  by  persecutions.  But  later  times 
neariy  strangled  Zoroastrian  piety,  not  only  by  laws  of  ritual 
purity  but  also  by  newly  evolved  secondary  deities — personified 
attributes,  and  the  like.  So  that  here  again  theism,  if  theism 
It  was,  did  not  continue  in  strength.  If  we  understand  by  theism 
not  simple  belief  in  a  divine  unity,  but  such  faith  in  one  divine 
person  as  will  constitute  the  basis  for  a  popular  religion,  then — 
unless  we  allow  a  doubtful  exception  in  Zoroastrianism — we  must 
agree  with  those  historians  of  religion  who  afiirm  that  the  world 
has  known  only  a  single  living  monotheism,  viz.  that  of  the  Old 
Testament,  along  with  what  are  historically  the  daughter  faiths, 
Christianity  and  Islam. 

The  theist  believes  that  he  can  further  trace  many  inoomplete 
workings  of  the  monothesitic  instinct  in  the  history  of  religion. 
Not  only  is  it  true,  as  A.  Menzics  observes,  that 
"Reason  knows  only  God,  not  Gods";  if  we  take 
religion  as  saving  help,  no  worshipper  possesses  re- 
ligion in  full  security  until  he  has  gone  straight  to  the 
fountain-head,  and  gained  (he  friendship  of  the  God  of  Gods. 
Indian  Vedic  henolheism  (otherwise  called  kathenotheism);* 
Semitic  monolatry,  so  important  as  the  probable  starting-point 
of  religious  development  in  Israel;  the  Greek  use  of  "  Zeus  " 
almost  as  we  say  "  God  " — even  the  attempt  to  arrange  deities 
in  a  monarchical  pantheon,  all  show  the  tendency,  Uiough  it 
•0  seldom  attains  a  real  victory. 

'  A.  Bart.h,  Jtdipons  o(  India,  Eng.  trans.,  pp.  29,  30.  69.  We 
may  probabt)r  extend  this  hostile  judgment  to  the  theism  of  the 
fflodern  Samaj-cs. 

'The  centralizing  of  woahip  at  Babylon  by  its  latft  king, 
Nabonidof,  hardly  aeems  to  have  amounted  to  monotheism, 

■  The  two  terms  are  explicitly  identified  by  F.  Max  MQUer,  their 
Inventor  (t.g.  Hibbert  Lutwet,  chap.  vi.  p.  171). 
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than  the  name  at  first  may  suggest.  It  can  never  quite  confine 
attention  to  the  problem  of  the  being  of  God.  Whtre  ^n^^^j^ 
God  is  believed  in  at  all,  it  is  believed  that  upon  God  mmuth' 
everything  else  depends.  With  the  thought  of  God,  mmt^tt 
accordingly,  th^re  Is  correlated  n  modification  in  ^****^ 
thoughts  upon  all  other  subjects;  and  a  full  system  of  theitn 
must  discourse  "  Of  God,  of  the  worid,  of  the  Soul, "  like  Matthew 
Arnold's  Moses.  In  other  words  there  must  be  doctrines  re- 
garding matter  and  mind,  the  worid  and  the  sdf,  ns  veil  as 
regarding  that  Absolute  Being  who  is  believed  to  exist  bdiind 
both,  revealing  Himself  through  them.  This  way  of  approach* 
ing  theism  is  illustrated  in  A.  C.  Eraser's  Gifford  Lectnns,  or 
in  earlier  times  in  the  writings  of  Christian  Wolff,  whose  science^ 
according  to  the  slightly  different  nomenclatiin  wUdi  Kant 
imposed  on  them,  were  ''rational  psychology,"  ''latibnsl 
cosmology,"  and  "  rational  theology."  Kant  swept  away,  sa 
far  as  his  influence  extended^  such  "  dogmatic  metaphy'sics " 
and  the  old-fashioned  theism  which  it  constituted  or  nchided; 
but  Kant  himsdf  introduced,  in  his  own  more  sceptical  yet  also 
more  moral  type  of  theistic  doctrine,  a  new  trichotomjr-^God, 
Freedom,  Immortality,  the  three  '*  postulates  "  of  the  Kaaft 
"  practical  reason."  It  is  tempting  to  try  to  correlate  '*pmim 
the  members  of  this  triad  with  the  individual  mcmbeiB  '■**'•" 
of  the  okier.  triad.  But  that  would  only  mislead  us;  free  wiD 
and  immortality  are  really  predicates  ascifbed*-^n  wiiatever 
grounds— to  the  soul;  and  it  is  natural  that  in  theism  the  soul 
of  man  should  be  a  topic  second  in  importance  only  to  God 
Himself.  Every  thebtic  system,  or  almost  every  one,  makes 
provision  va.  some  way  for  Kant's  three  postulates.  Accord* 
inglyt  even  in  a  hurried  survey  of  the  histoiy  of  theism,  we 
must  try  to  question  the  systems  we  are  reviewing  upen  their 
attitude  towards  human  freedom  and  immortality,  m&  weU  as 
upon  their  doctrine  of  God.  Sometimes  it  will  be  fOniKl  that 
free  will  is  asserted  as  an  assured  fact,  as  a  datum,  #Mt 

and  so  as  a  ground  of  inference  to  God.    But  somis*  ^^ 

times  free  will  is  rather  a  probandum.  In  Christian  theology, 
much  labour  has  been  qpent  upon  vindicating  man's  freedom 
against  God's  intrusion,  or  upon  blotting  o*it  human  power  in 
order  to  leave  room  for  the  divine.  Theism  suggests  at  the 
very  outset  that  we  should  rather  expect'  to  find  a  oocrdatioB 
betweeb  the  two.  If  there  is  a  God  at  all,  he  must  be  thou^ 
of  as  the  guarantee  of  freedom  in  man  and  aa  the  pledge  of  his 
immortality. 

The  mention  of  Christian  theology  may  remind  us  that,  for 
the  majority  of  theists  in  medieval  and  modem  times,  theism 
proper  has  ranked  only  as  a  secondary  wisdom.  It  Skm^Klh 
is  possible  for  Christians  to  work  out  natural  theology  ^f^^  ^ 
in  separate  detail;  but  we  cannot  wonder  if  they  '**''"' 
rarely  attempt  the  task,  believing  as  they  do  that  they  have 
a  fuller  revelation  of  religious  truth  elsewhere.  In  pomt 
of  fact,  as  we  look  to  histoiy,  we  find  that  theism  has  been 
much  simplified  and  cut  down.  Fimt  of  all,  attention  has  been 
concentrated  upon  God.  One  does  not  suggest  tiiat  this  con- 
centration was  an  error.  On  the  contniy,  even  Chrisrian  theo- 
logy miikes  at  least  the  effort  to  show  that  the  thought  of  God 
regulates  the  whole  system  of  belief*  Yet  while  an  adeqyste 
doctrine  of  God  may  settle  everything  i»  principle,  we  ought 
to  remember  that  there  are  applications  of  the  pfrincipki  spaft 
from  which  we  do  not  see  our  way  deariy.  As  a  second  step  ni 
.concentration,  attention  is  almost  confined  to  the  qpiestion 
"  Doe?  God  exist?  "  and  to  theistic  proofs  as  answering  *'  Yes. 
The  further  question  "  What  is  God?"  is  slurred,  as  if  there 
could  be  no  two  opinions  regarding  that;  whereas  in  truth 
there  are  two  hundred  opinicns.  A.  B.  Bruce  feeb  this  lo 
strongly  that  the  natural  theology  sectkm  of  his  Apoloietia 
entirely  omits  the  question  "Does  (M)d  exist?"  in  fswur  ol 
the  question  "What  is  God?"  Perfiaps  that  is  equally  one- 
sided.  When  we  do  find  theism  dealmg  with  the  question 
"What  is  God?"  it  tends  to  borrow  from  scholastic  forms 
of  Christian  theology  the  scheme  of  Being  and  Attributes 
(see  «^.   WoUO*    But  such   »   scheme  ^vca  at   best  sa 
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extenutl  prdiminary  description  of  tbe  object  to  which  it 
is  applied.^ 

So  our  wealth  of  material  narrows  down  in  the  ordinary 
handling  to  a  single  question.  God,  the  world,  the  soul,  free 
will,  immortality,  optimism;  What  then  is  God?  All  these 
questions,  and  perhaps  others,  tend  to  conceal  themselves 
behind  a  single  discussion:  Does  Gcd  exist?  But  further 
still.  Either  the  fuller  or  the  narrower  way  of  dealing  with 
theism  will  differ  according  to  the  philosophical  stand- 
^^f  point  of  the  particular  theist  who  speaks  to  the  ques- 
pbOo*  tion.  As  long  as  the  battle  of  the  philosophies 
M9phkai  endures,  theism  can  hardly  be  imified.  Its  history  is 
■JJJ*  not  so  much  that  of  a  single  evolving  doctrine,  but 
rather  the  history  of  many  and  diverse  theistic  schemes. 

ni.  It  may  help  us  if  we  rapidly  review  at  this  point  the 
leading  types  of  pl:dlosophy  in  their  application  to  the  theistic 
problem.  Grouping  and  naming  are  fixed  here  for  one  special 
purpose.  From  other  points  of  view  they  may  perhaps  appear 
open  to  blame;  but  it  is  hoped  they  will  throw  light  upon  our 
present  study. 

The  simplest  basis  for  philosophy*  is  empiricism.  Such  a 
philosophy  makes  b'ttle  serious  attempt  at  constructive  work  in 
BmfM'  antiquity;  but,  upon  the  first  great  victories  of 
«*■"•  physical  science  in  modem  times,  a  desire  arose  to 

extend  the  new  and  wonderfully  fruitful  method  to  the  ultimate 
problems  of  speculation.  Let  us  take  experience  as  our  teacher! 
Let  us  stand  upon  realities — upon  facts!  Difficulty  may  be 
found  in  carrying  out  this  empiricist  programme;  but  at  the 
outset  no  one  dreams  of  failure.  Beginning  with  the  certainties 
of  everyday  experience,  it  reaches  theism  at  last  by  means  of 
an  analogical  argument.  Many  objects  in  nature,  organisms 
especially,  seem  to  resemble  the  works  of  human  design;  there- 
AiwKweai  fore  with  high  probability  we  infer  a  designing  mind 
itom  behind  nature,  adequate  to  the  production  of  these 

**•■•  special  results.*  Having  got  such  a  mind,  we  may 
next  inquire  whether,  on  the  principle  Of  parsimony,  it  will  not 
account  for  more;  perhaps  for  everything  in  nature!  But 
the  starting-point  of  the  argument  in  question  b  the  purely 
empirical  evidence  of  a  single  fact  or  set  of  facts;  it  proceeds 
by  way  of  analogy,  not  of  strict  demonstration;  and  it  claims 
for  its  results  nothing  more  than  probability.  From  Socrates, 
in  Xenophon's  Memorabilia,  downwards,  the  argument  is  toler- 
ably common;  it  is  notable  in  Cicero;  in  the  modem  discus^on 
it  dominates  the  18th-century  mode  of  thought,  is  confidently 
appealed  to  though  not  worked  out  by  Butler,  and  is  fully 
stated  by  Paley.  The  argument  does  not  necessarily  imply 
empiricism  in  philosophy;  still,  it  is  peculiarly  characteristic 
of  empiricism.  In  ethics  empiricism  begins  by  recognizing  that 
man  possesses  sensations,  and  so  is  liable  to  pleasures  and 
pains.  Hence,  early  empiricism  makes  ethics  simply  a  calculus 
gfi^f„j  of  pleasures  (*'  hedonism  '*).  We  may  doubt,  with 
U€4oa'  W.  E.  H.  Lecky,*  whether  such  a  philosophy  affords 
*"•  a  basis  for  natural  theology  at  all;  but  the  attempt 

is  made.  As  J  S  Mill  tried  to  reconcile  criminal  law  and  its 
punishments  with  his  very  hard  type  of  determinism  by  saying 
that  law  was  needed  in  order  to  weight  the  scale,  and  in  order 
to  hold  out  a  prospect  of  penalties  which  might  deter  from 
crime  and  impel  towards  good  citizenship,  so  Paley  held  that 
virtue  was  not  merely  obedience  to  God  but  obedience  "  for 

'  Criticism  of  tfie  scheme,  from  the  point  of  view  of  an  idealist 
theism,  will  be  found  in  John  Caird's  Introduc  to  the  Phil.  ofRHigion, 
tfhapk  viii.  Yet  the  formula  is  eerviccable  Perhaps  it  ia  even 
iwhqitfjsftble  as  •  prelimtnary  statement.  We  find  it  substantia 
ally  revived  in  the  opening  sentence  and  general  scheme  of  a  useful 
hook.  A.  Caldecoct'a  study  of  The  Phil,  of  RcUg,  in  Enifamd  and 
Amtrifa. 

*  An  outline  of  the  history  of  theism  is  reserved  for  Section  IV. ; 
but  k  has  not  proved  possible  to  sketch  the  types  of  philosophy 
without  intr.oduciag  references  to  the  history  of  philosophy  and 
sometimes  even  to  the  history  of  theism  as  well. 

*0f  course  the  Desien  Argument  is  wcU  known  in  antiquity, 
but  not  the  type  o(  philosophy  which  stands  or  falls  by  that  line 
of  "proof." 

«  Cf .  JiisL  oj  EMToptan  Morals,  pp.  58,  59. 


the  Sake  of  eternal  happiness."  A  second  type  of  hedonism-^ 
less  ignoble,  but  perhaps  also  less  logical— -calls  men  to  seek 
the  happiness  of  others.  Paley  includes  that  too;  virtue  is 
"  doing  good  to  mankind/'  in  obedience  to  God,  for  the  sake 
of  heaven. 

The  second  type  of  philosophy,  for  our  purpose,  is  intuition- 
ah'sm.  It  finds  its  chance  in  the  misadventures  of  empiricism. 
The  Scottish  philosophy  of  Thomas  Reid  and  his  tattdOoa^ 
successors  believed  that  David  Hume's  scepticism  was  ■'<>«• 
no  more  than  the  genuine  outcome  of  Locke's  sensationalist 
appeal  to  experience  when  ripened  or  forced  on  by  the  im- 
materialism  of  Bishop  Berkeley — God  and  the  soul  alone;  not 
God,  world  and  soul.  And  so  the  Scotsmen  fell  back  upon  the 
witness  of  consciousness.  They  did  not  make  much  use  of  the 
wotd  **  intuition,"  which  may  indeed  be  taken  in  different 
senses,  e.g.  of  visionary  experiences  as  well  as  of  the  principles 
of  "  common  sense "  {ix.  tiniversal  beliefs).  They  spoke  of 
"  natural  realism  '*  and  a  "  natural  dualism  "  of  mind  and 
matter  (reinstating  here  the  element  which  Berkeley  had  struck 
out).  Still,  they  do  not  repudiate  the  word  **  intuition,"  and 
kindred  writers  make  it  prominent.  The  term  is  borrowed  from 
Sight,  of  all  the  physical  senses  the  one  which  most  rapidly 
instructs  the  mind.  You  see,  at  a  glance,  that  things  are  so. 
Indeed,  there  is  a  ftirther  implication,  when  the  term  intuition 
is  borrowed  for  mental  vision;  you  sec  at  a  glance  that  things 
must  he  so.  Here  then  characteristically  intuitionalism  occupies 
a  half-way  house  between  empiricism,  with  its  appeal  to  real 
given  fact,  and  idealism,  with  its  appeal  to  necessity  The 
senses,  in  perception  as  contrasted  with  sensation,  are  held  to 
give  immediate  knowledge.  We  perceive,  beyond  all  possi- 
bility of  doubt,  that  things  art  so  and  so.  This  is  Rcid's  first 
reply  to  Hume.  Define  more  carefully  than  Locke  did,  with 
his  blunder  about  *'  ideas/*  the  process  of  perception,  and  you 
cut  up  scepticism  by  the  roots!  So  far,  this  philosophy  has 
little  bearing  upon  theism.  But  Intuitionalism  has  further 
arguments  for  the  doubter.  Besides  testimony  from  outer 
sense,  we  have  testimony  and  teachings  from  consciousness 
within — "  first  principles,"  as  Reid  generally  calls  them.  There 
are  some  principles  which,  as  soon  as  they  are  presented  to  the 
mind  and  correctly  grasped,  must  be  assented  to;  we  see  the 
truth!  Two  regions  become  prominent  in  the  working  out  of 
intuitionalism,  if  still  more  prominent  in  the  widely  differing 
philosophy  of  Kant—  the  regions  of  mathematics  and  of  morals. 
Though  J.  S.  Mill  boldly  affirmed  that  there  might  be  remote 
realms  in  space  where  2+2  did  not  make  4  but  some  different 
total,  even  empiricists  may  hestitate  to  concur;  and  yet  Mill's 
assertion  is  at  least  the  most  obvious  empiricist  reading  of  the 
situation.  If  all  knowledge  is  drawn  from  experience,  state- 
ments universal  in  form  arc  but  generalizations,  holding  within 
the  limits  of  actual  experience,  or  advanced  beyond  them  at 
our  peril.  Geometry  again  is  regarded  by  thoroughgoing 
empiricists  as  hypothetical.  It  deals,  according  to  Mill,  with 
arbitrary  and  imaginary  constmctions.  If  there  were  such  a 
thing  as  a  triangle  contained  by  absolutely  straight  lines,  its 
three  angles  would  no  doubt  measure  what  Euclid  says;  but 
straight  lines  and  ime  triangles  nowhere  exist  in  rerum  natura. 
Kant's  point  is  ignored,  that  deductions  from  these  "  imaginary  " 
figures  apply  to  the  "  real "  world  of  experience.  Every  lime 
we  survey  a  field,  we  go  upon  the  principles,  not  of  special 
experience,  but  of  a  priori  necessity.  Given  certain  linear  and 
angular  measurements,  the  area  must  be  so  and  so.  Great  as 
is  the  difference  when  we  pass  from  mathematics  to  morality, 
yet  there  are  striking  similarities,  and  here  again  intuitionalism 
claims  to  find  much  support.  If  we  accept  moral  ideals  at  all, 
we  are  BO  longer  in  th«  world  of  mere  phenomenal  sequences, 
but  in  a  new  world.  It  is  a  problem  for  empiricism ;  given  a 
world  where  nothing  but  phenomenal  sequences  exist,  to  account 
for  moral  ideals.  Vulgar  materialism  sneers  at  the  problem; 
duty  h  ft  fraud  or  hobgoblin,  a  mere  superstition.  Even 
JcrcTny  Bentham,  restive  under  appeals  to  vague  and  in- 
tkngible  standards,  breaks  otit  in  despairing  indignation  against 
the  word  "  oughi "  as  "  the  talisman  of  arrogance,  ind^enc 
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and  ignprance/'  and  as  "an  authoritative  imposture/'*  Later 
ethical  empiricism  is  more  refined.  J.  S.  Mill  recognizes  an 
ultimate  difference  in  quality  between  higher  and  lower  plea? 
sures.  A.  Bam  finds  that  benevolence  is  one  given  dement  in 
man's  original  constitution.  -  H.  Sidgwick  holds  that  intuition 
must  justify  the  claims  of  the  general  happiness  upon  the 
individual,  though  everything  subsequent  is  hedonistic  cal- 
culus. Herbert  Spencer  finds  that  the  modem  individual  has 
intuitions  of  duty  which  represent  the  inherited  experience  of 
what  has  been  good  for  the  race  in  the  past.  Sir  Leslie  Stephen 
finds  that  moral  laws  are  the  conditions  needful  for  the  good  of 
the  social  organism,  and  are  imposed  as  such  by  society  upon 
its  individual  members.  The  problem  has  altered  its  form. 
V^liat  the  modern  empiricist  needs  is  a  rational  bond  uniting 
the  individual  w^ith  the  community  or  with  the  aggregate  of 
individuals — a  rational  principle  distinguishing  high  pleasures 
from  low,  sanctioning  benevolence,  and  giving  authority  to 
moral  generalizations  drawn  from  conditions  that  are  past  and 
done  with.  The  non-empirical  m'oralist  will  not  of  course 
admit  that  duty  to  the  community  or  to  mankind  Is  a  final 
definition  of  the  ethical  ideal.  He  will  accept  it  as  a  stage,  of 
no  small  importance,  in  progressive  definition,  but  he  will  seek 
to  go  further. 

We  have  already  remarked  that  the  difficulties  of  empiricism 
constitute  the  strength  of  intuitionalism.  A  critic  of  intuition- 
CHoaam  ^^'^"^  might  add  that  they  arc  its  whole  strength; 
o/iatiO-  intuitionalism  is  sound  upon  the  intellectual  and 
t^aallBm,  moral  interests  of  humanity,  but  it  does  little  to 
justify  them.  It  reasserts  them,  with  resolute  loyalty;  but 
if  philosophy  ought  to  vindicate,  to  explain,  perhaps  inddcn- 
taily  to  modify,  even,  it  may  be,  to  purify  our  primary  beliefs, 
intuitionalism  is  hardly  a  philosophy  at  all.  For  good  or  for 
evil,  so  far  as  there  is  an  accepted  line  of  theistic  doctrine,  that 
doctrine  is  intuitionalist.  Other  schools  of  philosophy  pay 
flying  visits  to  theism;  intuitionalism  is  at  home  there.  Its 
leading  argument  is  the  cosmological,  concluding  to  **  God  as 
cause  "  (Martineau).  When  David  Hume  {Dialogues  concern- 
ing Natural  Religion)  protests  that  the  universe  is  a  "  singular 
effect  "  and  that  we  have  no  right  to  affirm  a  cause  for  it,  unless 
we  have  experience  of  the  origin  of  many  universes,  and  can 
generalize  the  conclusion,  They  all  have  causes — he  may  be 
unassailable  upon  empiricist  grounds.  But  intuitionalism 
claims  to  allege  a  higher  certainty;  everything  (or  every  change) 
must  have  a  cause — this  is  not  merely  actual  fact  but  necessary 
truth.  The  universe  exists— or,  as  otherwise  stated,  the  uni- 
verse is  *'  contingent  " — therefore,  even  without  detailed  know- 
ledge of  different  universes,  we  can  affirm  that  it  must  be 
caused,  and  In  its  "  Great  First  Cause  "  we  recognize  God.* 
It  is  generally  stated  that  this  argument  was  for  the  first  time 
definitely  formulated  in  Aristotle's  philosophy.  Of  course  the 
cosmological  argument  is  rarely  or  never  left  to  stand  quite 
alone.  The  design  argument  is  available  for  the  slightly  bolder 
philosophy  of  intuitionalism  as  well  as  for  empiricist  theism. 
But  there  is  yet  another  argument  which  is  even  more  important. 
^fo^al  elements  must  enter  into  theism  at  some  point:  and,  as 
against  empiricism,  intuitionalism  is  morally  strong.  Hence  it 
naturally  has  a  moral  argument  in  reserve.  Moral  law  implies 
a  law-giver;  "  we  are  conscious  of  moral  dependence  "  (Robert 
Flint).  Siill  the  main  weight  of  intuitionalist  theism  rests  upon 
the  conception  of  God  as  First  Cause. 

As  a  philosophy,  intuitionalism  leaves  the  mind  In  all  the 
embarrassment  of  an  indefinite  number  of  separate  starting- 
points.  Every  percept  is  such  a  starting-point;  it  fa  an 
immediate  certainty,  remaining  with  us  unmodified  as  the  basis 

•  DtotiUiogy.  p.  42.    F.  H.  Bradley  {Ethical  SiudigSt  p.  a)  i|uotes 
■n  even  plainer  attack  on  the  conceptioas  as  well  as  the  terminolcjgv 
pf  ethics  in  a  WeUniiusfeT  Revieio  article  (Oct.  iSyi.  p.  3i0  *'hich 
describes"  rospons>ibility  "  or  {fie) "  moral  desert  in  ihe  vulgar  sense 
as  "  hornd  figments  of  the  imagination." 

*  Any  attempt  to  treat  "  cause  *'  as  pointing  to  a  truth  here, 
but  inadequately,  u-ould  lead  us  beyond  intuitionalism  into  aomf 
pha^  of  tdcaUsm.  To  revise  one'a  first  principlo*  is  to  be  an 
intuitionalist  no  Ioniser. 


of  lelii^e  infezence.  Evtiy  Ficst  Pijociple  of  the  miod  i« 
a  starting-point  too.  Reid — certainly  a  very  unsystematic 
thinker— furnishes  lox^  and  random  lists  of  "  first  principles  "; 
a  later  writer,  J.  M'C(»hy  in  his  Intuitions  of  the  Mind,  attempts 
a  more  systematic  study.  (For  ethics  we  may  also  compare 
Miss  F.  P.  Cobbe.  Contemporary  with  Reid  and  even  more 
popular  In  treatment  was  Jfames  Beat  tie;  X>ugald  Stewart 
with  trivial  modifications  followed  Reid;  but  in  Sir  W. 
Hamilton  and  H.  L.  Mansel  there  were  sweeping  changes  in 
the  direction  of  agnosticism — changes  due  partly  or  primarily 
to  the  influence  of  Kant.)  Memory  is  included  among  First 
Principles.  Testimony  is  also  a  First  Principle  (this  is  aimed 
against  Hume's  Essay  on  Miracles).  Inevitably  the  question 
forces  itself  upon  the  nund,  is  not  some  fuller  synthesis  possible? 
All  these  isolated  surting-polnts  of  thought  are  said  to  be,  one 
by  one,  necessary.  Is  there  no  higher  or  broader  necessity? 
Can  we  not  atuin  to  some  farther-reaching  philosophy? 

If  we  answer  "Yes"  to  that  question,  we  pass  on  from 
intuitionalism  to  ideahsm — an  idealism  not  on  the  lines  of 
Berkeley  (matter  does  not  exist)  but  of  Plato  (things  ^  ^amah 
obey  an  ascertainable  rational  necessity).  This  third  uba  tm 
possibility  in  philosophy  docs  not  enter  at  all  into  Idtattim 
Lecky's  grouping  referred  to  above;  in  fact,  it  is  22?" 
very  generally  strange  to  older  British  thinking,' 
which,  if  it  conceives  any  tertium  quid  besides  empiricism  and 
intuitionalism,  is  apt  to  think  of  scepticism.  The  fixed  given 
points  of  intuitionalism  furnish  Hamilton  with  one  of  his 
arguments  in  his  unexpected  development  towards  a  sceptical 
or  "  faith  philosophy."  You  cannot  prove  any  first  principle. 
You  accept  it  by  "  faith."  So — for  this  among  other  reasons 
— we  infer  that  knowledge  has  narrow  limits,  beyond  which 
doubt,  or  faith,  presently  begins.  But  is  it  really  a  matter  of 
faith  that  two  and  two  make  four?  Do  we  "  believe  where  we 
cannot  prove  "  that  the  whole  is  greater  than  its  part?  A  less 
sophisticated  intuitionalism  would  rejoin  with  great  iorcei, 
"  These  are  matters  of  sight;  it  could  not  be  otherwise,  and  you 
see  that  it  could  not  I"  Hamilton's  line  of  thought  may, 
however,  impress  on  us  the  conviction  that  it  is  extremely 
natural  for  philosophy  to  pass  beyond  the  limitations  of  a 
purely  intuitionalist  programme.  It  does  so  notably  in  Kant. 
He  is  a  most  difficult  writer;  different  readers  under-  fCamtaa 
stand  him  differently;  and  he  uses  in  the  earlier  parts  mtrmma^ 
of  his  Critique  of  Pure  Reason  much  of  the  language  *j^f{^ 
of  intuitionalism.  But  nothing  is  more  certain  than  ■*•■"•*• 
that  his  thought  is  a  strong  solvent  of  the  intuitionalist  way  of 
thinking;  and  he  has  had  an  immense  influence  in  many  direc- 
tions. We  may  state  his  chief  results  in  our  own  words.  First 
he  breaks  up  the  percepL  It  is  no  ultimate  given  point  of 
departure;  it  is  due  to  the  reaction  of  thought  upon  sensation. 
Sense  alone  will  never  create  orderly  experience,  as  empiricism 
supposed;  but  a  group  of  sensations  reacted  on  by  thought 
does  so,  it  becomes,  it  is,  a  percept.  Secondly:  the  "  forms  " 
of  time  and  space,  not  referable  to  any  sensation,  and  pre- 
supposed in  every  experience^  come  from  the  mind  ("  Trans- 
cendental Aesthetic").  Thirdly:  we  cannot  explain  how 
these  three  elements — sensation;  time  and  space,  thought- 
work  together.  True,  Kant  refers  often  to  the  ideal  of  a  "  per- 
ceptive "  or  **  Intuitive  understanding,"  whose  thought  would 
produce  the  whole  of  knowledge  out  of  its  native  contents 
But  our  understanding,  he  is  convinced,  is  of  a  different  and 
inferior  type.  Incomprehensibly,  we  are  dependent  upon 
sensati<ni;  and  incomprehensibly,  we  place  our  sensations  in 
time  and  space.  Fourthly:  if  we  tiy  to  think  of  objects  nol 
built  up  o«t  of  sensations  and  noi  in  time  and  space,  we  are 

*  AosHn's  Jwispmdence  explicitly  assumes  that  the  dnemma  of 
"  intuitive "  and  "  utilitarian "  is  exhaustive.  Hence  F.  H. 
Bradley's  characteristic  protest  {Ethical  Studies,  pp.  8?,  83):"*  If 
we  wished  to  cross  an  unknown  boj;.  and  two  men  came  to  as  of 
whom  the  one  taid  *  Some  one  roust  know  the  way  over  ihis  boe. 
for  there  must  be  a  way,  and  you  see  there  is  no  one  here  beside 
us  two,  and  therefore  one  of  us  two  must  be  able  to  guide  you.  And 
the  other  man  does  tiok  know  the  way,  as  you  ean  soon  see:  then* 
fore  I  must  '—should  we  answer.  'Liad  on.  I  follow'?" 
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Iwffled  by  contrediccloRs  or  abdurdities.  Kant  tdmits  that  we 
necessarily  aspire  to  think  of  such  objects—"  God,  the  World, 
the  Soul" — possibly  this  alleged  tendency  of  our  thought  is 
already  implied  in  the  dream  of  a  "  perceptive  understanding." 
But  speculative  knowledge  breaks  down  or  breaks  off  at  an 
earlier  point.  If  we  try  to  know  the  ioul,  we  grasp  at  a  phantom. 
The  self  is  always  subject  in  consciousness  and  never  can  be- 
come an  object  of  knowledge  ("  Paralogism  of  Pure  Reason  "). 
If  we  try  to  know  the  real  world,  we  find  ourselves  distracted 
by  opposite  arguments  ("  Antithetic  of  Pure  Reason ''),  piausiUe 
and  resistless  tn  attack,  helpless  in  defence.  The  oniy  thing 
which  the  "  Ideas  "  of  "  Reason  "  can  do  for  theoretic  know* 
ledge  is  to  exert  a  "  regulative  "  function.  They  teach  the  in* 
ferior  but  working  part  of  our  intellect,  the  "  Understanding," 
that  its  picture  of  sensuous  reality  envisaged  in  time  and  np^ct 
must  be  as  fully  articulated  as  is  possible — as  much  difierentiated 
into  detail,  and  as  perfectly  integrated  again  into  unity  and 
system.  God,  for  Pure  Reason,  is  an  illegitimate  personifica* 
tion  of  the  idea  of  perfected  experience  ("  Ideal  of  Pure  Reason  "). 
Fifthly  there  are  fixed  limits  to  the  possibility  of  improving  the 
quality  of  expmcnce.  Sense-knowledge  is  an  endless  process, 
incon^tent  with  the  itquircments  of  thought.  We  can  by  no 
means  regard  the  physical  world  aa  the  real  world.  But  we 
possess  knowledge  of  the  physical  world  and  of  it  alone. 
'*  Thingi  in  themselves  " — whether  defined  by  Kant,  illogically 
enough,  as  causes  of  sensations  or  again  defined  by  him  as  the 
ultimate  realities  towards  which  thought  vaguely  points-— in 
either  case,  "  tlyngs  in  themselves  "  are  unattainid>le  by  any 
definite  knowledge.  Our  "  reach  "  exteeds  our  "  grasp  "  with 
a  vengeance. 

So  far  as  a  remedy  for  scepticism  is  found  at  all,  Kant  places 
it,  not  within  theoretic  knowledge,  but  in  moral  or  "  practical " 
experience.  Pure  knowledge,  for  man.  moves  among  a 
world  of  shadows;  duty  is  certain.  Mansel  charged  Kant 
with  inconsistency  in  this  preferential  trestraent  of  the 
moral  consciousness;  all  our  knowledge,  even  in  moral 
things,  was  "  relative  "  and  was  "  regulative."^  But,  whether  con* 
sistent  or  inconsistent,  Kant  was  deliberate  in  diflercntiating 
faNCtween  the  ethical  and  the  theoretic  knowledge  of  man.  "  Ana- 
lytic '*  or  tautological  thought  does  not  become  "  synthetic  "  or 
capable  of  embracing  a  real  content  except  under  the  sting  ctf' 
sensation;  why  sensation  should  thus  help  it  is  obscure,  yet  the 
fact  is  plain.  But  analytic  thinkine  is^  victorious  in  morails,  where 
the  test  of  formal  stlf-consuUncy  distinguishes  virtue  from  vice. 
The  good  man  is  the  perfectly  rational  or  perfect  self-consistent 
man;  and  that  is  a  full  account  of  virtue,  though  Kant  pro- 
fewes  to  re'interpret  it  still  further  in  a  much  more  positive  sense 
as  implying  the  service  of  humanity.  True,  at  a  later  stage, 
the  opposition  of  sense  and  thought  reasserts  itself  strongly  with 
Kant  even  in  ethics.  We  are  allowed  moral  certainty,  out  are 
fbrbid<fen  the  ho[Mt  of  genuine  moral  victory.  Just  as  our  knowledge 
never  can  finish  its  task  of  reducing  world<experieace  to  aa  tntelu- 

E'ble  system,  so  our  will  is  never  once  able  perfectly  to  obey  the 
w  of  reason.  There  is  always  a  taint  of  jliceltng  in  man'sgooaness. 
This  portion  of  the  ethical  theory  does  curious  service  m  Kant's 
doctnnc  of  religion.  That  doctrine  runs,  briefly,  as  followa.  Duty 
must  be  accepted  as  a  given  certainty,  or  it  is  vindicated--^nsatis- 
factorily  enough,  perhaps— in  the  way  just  explained^  Next,  from 
the  certainty  of  duty  we  infer  as  our  first  moral  postulate  free 
will — "  I  can  because  I  ought  " ;  which,  primarily  at  least,  means 
"  I  know  I  can  because  I  know  1  ought. '  But  this  strong  asser- 
tion is  greatly  qualified  when  Kant  recun  to  what  he  coniiden 
the  least  discredited  portion  <A  our  theoretical  knowledge.  In  the 
World  of  phenomena,  not  freedom  rtiks  but  determinisni.  CauaaHty 
tt  one  oi  the  "  cato^orics "  which  our  mind  iiaes  in  building  up 
orderly  experience.  So  we  are  left  with  a  see^saw.  Will  is  noumen^ 
ally  free;  but  phenomenally,  in  all  real  exerdaea  of  will,  we  are 
determined  by  the  past.  Secondly:  from  the  diacrepancy  between 
the  pure  abitract  law  of  adf-consiatent  reason  ana  the  pleaaure- 
ting«l  nature  of  man,  we  infer  or  postulate  Immortality.  Aa  we 
never  can  hit  the  bull's  eye,  we  must  have  literally  endless  oppor- 
tunities of  aiming  at  it,  so  as  to  get  indefinitely  nearer  the  central 
Spot.  If  we  did  nit  the  exact  mark,  apparently  we  need  no  longer 
be  immortal.  Lastly,  God.  We  must  not,  we  dare  not,  aim  at 
happincaa.  It  ia  an  eternal  weakness  in  our  moral  being  which 
makes  us  constantly  squint  aside  from  the  thought  of  duty  towvids 
the  forbidden  motive~-*wincing  under  pain,  or  bungariag  after  joy 

*  ManseVa  term  for  Kant's  "  practical.**     Tt  must  be  carefully 

distinguished  from  Kant's  "  regulative,"  which   refers  to  know^ 

ledge — rcgulativa  in  ooouaat  to  camtUuHtc  of  knowledge— not  to 

practice.  I 
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Yet,  If  the  motive  m  forbidden  us,  it  la  plain  from  another  point 
of  view  that  good  persons  ought  to  be  happy.  And,  as  nature 
reveals  no  great  care  for  this  postulate,  we  must  appeal  away 
beyond  nature  to  a  power  who  shall  make  good  men  at  the  last 
aa  happy  as  they  deserve  to  be.  And  this  power  ia  God.  Such 
is  the  train  of  thought  aa  sutcd  for  ua  in  the  Critiq!^  «/  PnctiaU 
Rtason* 

In  the  Critique  of  Judgment,  Kant  restates  his  new  type  of  theistic 
argument  in  a  way  which  has  had  great  subsequent  influence.    We 
must  amccive  nature  as  overruled  by  God  not  so  much 
for  the  sake  of  man's  happiness  as  tor  the  sake  of  his      r***** 
moral  development.    Or,  tb  state  this  aa  a  thebtic  aigu-     ""^'^ 
ment:  we  are  bound  to  postulate  a  God  who  overrules     ^^'T. 
nature  for  moral  ends.    This  new  statement  has  at  least     •  •'"^ 
the  merit  of  bringing  God  into  touch  with  man's  good-     ""^ 
nesa  aa  well  aa  with  his  happiness.    But  the  train  of  thought  is 
deeply  embedded  among  characteristic  sceptical  hesitations.     In 
spite  of  the  various  details  of  the  Judgnunt  Critique  (as  to  beauty; 
and  as  to  the  "  internal "  or  as  Hegel  subeequentlv  phrased  It 
*'  immanent "  adaptatkma  seen  in  living  organisms)  Kant  regards 
as  extremely  precarioua  all  thcae  hinta  of  a  higher  view  of  nature. 
Nature  aa  a  machine,  governed  by  changeless  causal  law,  is  nccia 
sary  to  thought.     \Vere  no  such   machine  recognized,  the  thraad 
of  consciousness  would  be  cut  and  orderly  experience  impossible; 
we  tuast  all  go  mad.'    But  nature  breathing  of  life,  or  of  beauty, 
or.  however  faintlv,  oC  a  God  immanent  in  the  whole  procesa,  aad 
shaping  it  towards  moral  purposes — that  is  or  may  be  no  belter 
than  a  subjective  dream.    It  is  doubly  uncertain.    It  has  inferior 
guarantees,  as  comi>arcd  with  our  knowledge  of  the  mechanism  of 
nature.    And,  after  all,  not  even  onr  knowledge  of  the  mechanism 
of  nature  is  a  knowledge  of  reality.    Things  aa  they  truly  ate  Ue 
wholly  beyond  our  poor  human  vision. 

Kant  then  has  broken  away  from  intuitionalism  by  sub- 
stituting one  system  of  necessity  for  the  many  necessary  truths 
or  given  experiences  from  which  intuitionalism  takes  Ksar» 
its  start.  But  there  are  gaps  in  Kant's  system — a  imptrtecf 
gap  between  sensation  and  the  sense-forms  of  time  nauiuf 
and  space;  a  gap  between  sense-forms  and  thought;  **■•• 
a  gap  between  the  lower  but  practicable  processes  of  the  Under- 
standing and  the  higher  but  unrealixable  ideas  of  Reason. 
And  thus  Kant's  idealism  is  incomplete.  On  one  side,  the 
world  we  know  by  valid  processes  of  thinking  cannot,  wc  are 
told,  be  the  real  world.  Or,  beginning  from  the  other  side; 
neither  the  reality  which  ideal  thought  Teaches  after,  nor  yet 
the  reality  which  our  conscience  postulates,  is  the  valid  worid 
of  orderly  thinking.  The  great  critic  of  scepticism  has  diverged 
from  idealism  toward  scepticism  again,  or  has  given  his  idealism 
a  sceptical  colour,  mitigated — but  only  mitigated — by  faith  iu 
the  moral  consciousness.  If  there  arises  a  system  of  philosophy 
in  which  all  truths  are  grasped  in  unity,  and  it  is  seen  that  the 
principles  of  things  must  be  what  they  are^  such  a  philosophy 
will  give  us  in  perfection  the  kiealistic  conception  of  reality 
and  the  idealistic  guarantees  of  truth  which  Kant  gave  brokenly. 
The  Absolute  Idealism  of  G.  W.  F.  Hegel  was  such  a  system. 
It  ranks,  up  to  our  own  day,  as  the  last  of  the  great 
philosophies,  and  the  boldest  of  afl.  Kant  had  fewer  ••* 
isolated  points  of  departure  than  intuitionalists;  yet  gaps  and 
isolation  recurred  In  Kant,  and  helped  to  make  him  the  father 
of  modern  agnosticism.  In  the  later  intuitionalism  of  Hamilton, 
recoiling  from  Hegel,  the  many  subjective  necessities  of  th6 
Intuitionalist  scheme  were  made  to  breathe  the  new  agnostic 
suggestions.  We  necessarity  think  as  we  do— but  only  because 
of  our  entangling  faculties.  It  is  a  mental  "  impotence  "  that 
makes  us  believe  in  such  a  law  as  Cause  and  Effect.  Kant  had 
substituted  one  great  necessity,  sprung  from  an  ideal  source. 
Reason — ^under  conditions  of  sensation — created  the  worid  of 
(valid)  knowledge;  Reason  created  the  practical  world  of  duty. 
But,  having  said  this,  Kant  went  on  to  repeat  the  ecejptkal 
suggestion.  The  whole  coherent  necessary  world  of  his  philo- 
sophy became  "  our  world,"  as  we  necessarily  think  it,  but  not 
by  any  means  of  necessity  the  world  as  it  is.  Hegel  brushes  aside 
all  these  hesitations.  His  PhihS9pky  of  Natwe-^one  of  the 
least  admired  parts  of  his  system — is  the  answer  from  his  point 
of  view  to  Kant's  assertion  that  a  "  perceptive  understanding  ** 
is  for  us  impossible.  Hegel  offers  a  supposed  proof  that  Time 
aad  Space,  Matter,  Nature,  are  aacertainablo  and  definable 


*  This  ia  Kant's  poutive  refutation  of  Hume*s  loepticiam. 
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neccsatles  in  ft  reasonable  universe.  Rational  systAn  Is  the 
first  and  last  word  in  this  philosophy.  The  element  of  given- 
Dcss,  dominant  in  empiricism,  and  partially  surviving  through 
intuitionalism  even  into  Kant,  is  sublimated  in  Hegel's  thinking. 
Everything  is  to  be  exhibited,  in  outline  or  in  essence,  as  the 
working  of  necessary  truth.  You  need  not  wish  anything  in 
the  universe  to  be  other  than  it  is;  as  well  grumble  at  once 
that  two  and  two  do  not  make  five  I^  Hegel  will  allow  no 
dualism  of  fact  and  principles.  Nothing  is  bare  facL  Philo- 
sophy will  ^ow  you  that  everything  has  to  be  so  and  so.  The 
effect  of  this  point  of  view  in  regard  to  moral  perceptions  is  that 
they  represent  an  important  relative  truth,  but  that  philosophy 
"  passes  "  beyond  them  "  into  a  higher  re^on,  where  imputa- 
tion of  guilt  is  "  absolutely  "  meaningless  "*—jenseits  des  GtUen 
und  BSsen.  More  peculiarly  his  own  is  Hegel's  great  doctrine 
7^  of  contradiction,  whereby  opposing  views  of  truth 

'«Oto-  rank  as  stages  in  one  progressive  definition.  We 
may  explain  this  to  ourselves  as  an  extraordinarily 
vehement  recoil  from  Kant's  deification  of  formal 
logic  with  its  principle  of  "  analytic  "  tautology.  As  a  result, 
Hegel's  system  undertakes  to  show  candid  minds  that  incoin- 
patible  assertions  not  only  may  but  must  both  be  true.* 
Through  this  unexpected  and  obscure  principle  of  "dialectic  "* 
Hegel  claimed  to  fulfil  his  programme  .of  interpreting  everything 
as  manifest  necessary  truth  of  ideal  relationship.  It  all  must 
be  so  and  you  see  U  must, 

Hegel  wrote  extensively  upon  religicm.  especialiy  in  his  Philo- 
sophy of  XelifioH.  Yet  it  remains  doubtful  whether  he  was  a 
Ambhul-  theist  with  large  pantheistic  elements — such  as  every 
^uroB  •pcculative  mind  will  be  likely  to  incorporate  in  thdam — 
ZmttMLtm.     or  a  pantheist  rejecting  theism  altogether.     We  nwy 

''^^  r^ard  his  ambitious  programme  as  the  last  logical 
development  of  idealism  and  indeed  of  philosophy  itself.  If 
perfect  knowledge  be  posable  for  us,  it  must  take  the  form  of 
such  a  system  as  Hegel  offers.  If  the  world  exists  purdy  to  be 
known,  and  if  every  other  working  of  reason  conies  into  con* 
sideration  gua  incomplete  knowledge,  Hegel  is  right  with  his  sweep- 
ing intcllectualism.  Or  at  least  he  has  rightly  seen  what  are  the 
assertions  to  aim  at;  it  is  difficult  to  accept  the  principle  or  method 
upon  which  his  answer  to  the  riddle  proceeds,  the  dialectic  method. 
Perhaps  it  was  ncoeasary  for  human  thought  to  try  how  far  it 
would  carry  out  this  programme.  And  yet  perhaps  full  success 
was  neither  possible  nor  desirable.  If  such  are  our  conclusions, 
wc  return  to  a  possU)le  bans  for  theism  not  very  far  removed  from 
that  of  intuitionalism.  Certainly  history  shows  that  theism  has 
generally  been  associated  with  some  reduced  or  limited  form  of 
phikeophy,  usually  with  the  intuitionalist  scheme.  ^  It  is  not  the 
first  runnmgs  of  tne  stream  of  religious  thinking  which  have  given 
the  world  its  thcistic  philosophies.  Theism  is  an  afterthought — 
the  reply  to  doubt — the  attempted  reflective  justifi<;ation  of  what 
announced  itself  at  first  as  a  prophetic  certainty.  But  no  more 
u  tlieism  the  first  runnings  of  tne  stream  of  philosophy.  It  is 
philosophy  harnessed  to  a  practical  and  religious  interest.  It  is 
philosophy  called  into  court  to  answer  selected  questions. 

Theism  then  has  its  most  habitual  affinities  with  intui- 
tionalism, but  may  fall  under  any  one  of  our  philosophical  or 
quasi  philosophical  types.  We  have  distinguished  three  types 
or  tendencies:  empiricism,  intuitionalism,  idealism.  They  deal 
re^>ectively  with  what  is — partly  with  what  is  and  partly  with 
what  must  be — with  what  must  be.  They  are  based  on  factsr— 
upon  facts  in  the  light  of  princifdes— upon  principles  purely 
and  ultimately  upon  one  principle.  They  claim  probability- 
moral  (^rtainty — ^mathematical  certainty.  They  incline  to  the 
Design  Argument  and  Analogy — ^to  the  Cosmological  argument 
<with  other  elements  in  a  subordinate  place)  and  proof  by 
inference — to  the  Ontological  argument.  This  last  and  boldest 
argument  is  a  system  of  idealistic  philosophy  in  a  nutshell. 

* "  It  may  be  asked,  Why  can  God  not  ctmU  a  triangle  whose 
three  angles  shall  not  be  equal  to  two  right  angles?  To  abstraction 
and  tgnorance  everything  is  possible"  From  notes  of  a  class  lecture 
by  Dr  E.  Caird. 

*  F  H.  Bradley,  Ethical  Studies,  p.  4. 

*  J.  E.  MacTa^gart  {Studies  in  Hetfitiau  Dialectic  )  contends  that 
direct  contradiction  is  confined  to  the  elementary  portions  of  Hegel's 
Logic:  but  he  does  not  den^  its  existence  there,  though  his  inter- 
pretation, could  one  accept  it,  softens  the  paradox. 

*  Used  by  Kant  sceptically  of  the  limitations  of  reason,  ^lectic 
in  Hc^l  becomes  con8ti:uctive:  and  scepticism  itself  becomes  a 
•tage  ui  knowledge. 


When  such  a  system  is  worked  out  in  full  detail,  It  assays  or 
ought  to  essay  a  proof  of  the  following  points:  (i)  God  or  the 
Absolute  necessarily  exisu;  (2)  He  necessarily  is  what  He  is; 
(5)  He  or  it  necessarily  manifests  itself  in  the  finite,  (4)  and 
necessarily  manifests  itself  in  just  this  finite  which  we  know 
from  experience.  If  phihMophy  is  able  to  fill  up  that  pro- 
gramme, it  justifies  itself;  it  raises  all  belief  to  necessary  truth; 
and  whether  its  teaching  be  theistic  or  pantheistic,  pantheism 
or  theism,  whichever  turns  out  victorious,  must  henceforth  rank 
as  a  demonstrated  certainty. 

Again,  these  contrasted  philosophies  throw  light  upon  the 
meaning  of  a  posteriori  and  a  priori  in  Kant  and  subsequent 
writers.*  To  empiricism,  all  is  a  posteriori.  To  in-  -Apoo- 
tuitionalism,  half  is  a  posteriori  and  half  a  priori.  To  UrioH** 
idealism,  all  is  a  priori.  Not  that  a  posteriori  is  denied,  «>'  "  « 
or  that  kiealism  even  in  Hegel  tries  to  evolve  reality  *'*'*" 
out  of  the  philosopher's  inner-consdousness.  Mere  given  fact 
may  be  the  starting-point;  but  it  is  sublimated.  We  see  by 
degrees— in  general  outline  or  upon  general  principles^^that 
what  M  is  no  other  than  ttkat  must  be. 

There  is  another  conception  of  necessity  which  has  estab- 
lished itself  in  the  history  of  science  and  philosophy.  We  may 
call  it  mechanical  necessity.  If  this  conception  is  *»mtcbM» 
regarded  as  full  and  absolute  truth,  it  involves  0*0!  m- 
materialism.  When  we  recollect  the  empiricist  start*  «Msi(ir>" 
ing-point  of  science,  it  is  curious  to  observe  with  what  vehemence 
the  average  man  of  science  now  rejects  free  will.  To  him,  it 
coMnci  be  true.  William  James  stood  almost  alone  in  bdng 
prepared  to  go  anywhere  at  the  bidding  of  apparent  facts,  un- 
concerned about  rational  probabilities.  On  this  ground  James 
is  a  libertarian.  The  fact  appears  to  be  so;  he  reports  it. 
Similarly,  James  is  willing  to  believe  in  many  universes  n^e»» 
einander  or  durcheinander  but  not  ineinander.  Dualism, 
pluralism,  manifold  parallel  inconsistency  may  belong  to  the 
nature  of  fact.  Does  our  intelligence  demand  unity?  That 
may  be  a  mere  subjective  fancy.  Even  polytheism,'  or  some- 
thing indistinguishable  from  it,  is  suggested  to  this  doggedly 
empiricist. mind  by  the  Varieties  of  Religious  Experienu;  they 
are  all  good  to  those  to  whom  they  appeal;  and  what  right 
have  we  to  talk  of  objective  sUndards?"  Ordinary  "  induc- 
tive" empiricism  shows  that  it  has  travelled  far  from  this 
unprejudiced  credulity  when  it  asserts  its  hard  determinism — 
uniform  law,  never  broken,  never  capable  of  being  broken. 
But  what  is  mechanical  necessity,  if  we  admit  that  in  some 
sense  it  exists?  It  is  a  relative  necessity.  The  present  and 
the  future  have  to  be  what  the  past  and  the  absent  make  them. 
Past  events,  "  happening  **  to  be  what  they  were,  have  fixed 
subsequent  processes  to  their  channels.  But  you  can  never,  at 
any  one  point,  say,  from  the  scientific  or  mechanical  or  material- 
istic standpoint,  this  "had  to  be."*  The  relative  necessity 
never  passes  into  an  absolute  one.  A  different  primitive 
"collocation,"  as  T.  Chalmers »  put  it,  would  have  yielded,  by 
the  same  process  of  natural  law  as  ours,  quite  a  different  uni- 
verse from  ours."  T.  H.  Huxley  admitted  that  this  contention 
could  not  be  ruled  out  as  impossible.  Again,  in  the  scheme  of 
mechanism,  everything  ]^  determined  by  everything  else— in 

*(i)  Aristotle  and  the  schoolmen  meant  by  a  proof  a  priori 
reasoning  from  cause  to  effect.  (2)  Kant  is  often  supposed  to 
mean  by  a  priorv^-^ee  Hamilton's  Reid,  p.  763— "innate"  as 
opposed  to  acauired  from  experience."  (3)  If  we  accept  the 
suggestion  offered  above— that  a  priori  in  Kant  and  later  thinkers 
■•necessary— we  place  ourselves  on  the  track  which  leads  from 
intutrionalism  to  soine*fom  of  idealism. 

*  Why  only  in  such  general  teems?  But  this  limitation  is  always 
taken  for  granted. 

'It  does  not  seem  as  if  James's  "Pragmatism"  could  lend 
itself  to  anything  so  concrete  as  a  thcistic  .conclusion. 

•A  very  different  thinker,  Dr  J.  E.  MacTaggart,  works  round 
from  idealism  to  an  eternal  qmasi  polytheistic  society  of  equal  souls. 

*  H.  Spencer's  "  instability  of  the  homogeneous  '*  is  perhaps  an 
attempt  to  perform  the  impossible  {First  PrirKtplcs,  chap.  xix.). 

"» Quoted  in  J.  S.  Mill's  Logic,  and  with  fuller  sympathy  in  W.  S. 
Jevons's  Principles  of  Science. 

"  God  has  ordered  the  original  "  collocation  "—a  new  statement 
of  the  argument  which  traces  Design  in  nature. 
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space  &8  wdl  as  bi  time;  nothing  does  anything  for  itself.  Yet 

again,  nature  is  broken  up  into  co-operating  parts;  the  whole 
is  the  sum  of  these  parts;  or,  if  you  prefer  to  say  so,  there  is 
no  whole.     But,  if  we  should  take  the  view  that  nature  is 
infinitely  extended — part  of  the  "  Antithesis  "  in  Kant's  first 
"Antinomy" — relative  necessity   breaks  down  on   the  last 
analysis,  since  boundless  nature  may  overwhelm  that  sequence 
which  we  thought  most  securdy  established.     Who  can  say 
what  may  emerge  from  an  infinite  background?   We  reach 
similar  conclusions  when  we  recognize  that  the  laws  of  nature 
arc  general  or  hypothetical;  not  In  Mill's  sense  ("  If  you  had 
such  a  non-existent  thing  as  three  perfectly  straight  lines  united 
in  a  triangle  "),  but  in  a  sense  noted  in  F.  H.  BradJey's  Log^: 
•* If  "  or  "As  often  as  you  have  the  cause  working  unimpeded, 
you  get  the  effect."    Pure  scientific  theory  cannot  tell  you 
when  you  have  got  such  a  cause,  or  whether  you  ever  get  it  at 
all.    No  law  of  nature  contains  in  itsdf  a  promise  that  it  shall 
pass  into  operation.    Its  doing  so  depends  upon  the  totality  of 
conditions.     Materialism  supposes  that  this  mechanical  order 
is  the  real  world  and  the  only  real  world — mechanical  monism.* 
Intuitionalism  suppos^  that  there  are  two  realms — of  necessity 
and  freedom,  of  nature  and  wHl,  of  matter  and  mind;  con- 
tiguous, independent,  yet  interacting — dualism.    Idealism  in 
one  way  or  other  supposes  that  mind  is  more  real  than  matter. 
And  thus  its  first  programme — AU  is  in  accordance  with  reason^ 
may  pass  into  the  more  doubtful  programme  AU  is  reason^   in 
one  of  the  two  forms  (a)  nothing  exists  biit  mind  (e.g.  Hegel,  as 
often  interpreted — pantheisticaUy?)  or  (b)  noihit^  exists  but 
minds  (e.g.  Hegel,  as  interpreted  by  Dr  MacTaggart).    Any- 
how, whatever  the  method  o'r  interpretation  is  to  be,  idealism, 
even  more  fully  than  materialism,  is  pledged  to  monism  and  to 
the  rejection  of  dualism.    The  valid    or  sdentific  but  meta- 
physically untrustworthy  knowledge,  to  which  Kant  shut  us 
up,  was  knowledge  of  a  mechanical  universe.    His  reply  to 
Kmrnfe        Hume  was  this— Mechanical  causation  is  as  real  as 
JfAj' *»      the  unity  of  consciousness.    It  is  false  to  suggest  that 
"""'•'        sequence  is  a  fact  and  causal  connexion  a  figment; 
apart  from  causal  connexion,  there  could  be  no  consciousness 
of  sequences.    Over  against  this  "  valid  "  mechanism,  in  some 
truer  but  vaguer  region,  Kant  placed  free  will;  and  so  left 
things.    The  English  thinkers  influenced  by  Hegel  are  inclined 
to  assert  mechanism  unconditionally,  as  the  very  expression  of 
xrason — the  only  thinkable  form  of  -order.    Thus  libertarian 
free  will  has  to  disappear  from  their  belief.    In  this  interprets- 
tion  of  the  universe,  the  difference  between  mechanical  or 
relative  necessity  and  absolute  or  ideal  necessity  is  shirred,  or 
dogmatically  affirmed  to  be  non-existent.    It  might  be  sug- 
gested in  reply  that  free  will,  whether  or  not  it  be  ultimate  truth, 
is  true  to  the  same  degree  of  analysis  as  mechanical  necessity 
itself.    Mechanism  is  that  which  obeys  impulses  from  outside. 
It  is  profoundly  unsatisfactoty  to  regard  mechanism  as  the  whole 
ultimate  truth.    For  such  a  r61e  it  is  in  no  sense  fitted.    If  it 
is  ultimate  truth  in  its  own  region,  that  region  cannot  be  accepted 
as  more  than  half  the  entire  universe  of  reality  (common  sense 
intuitionalism;  dualism).    If  mechanical  determination  applies 
to  the  whole  universe,  it  cannot  be  ultimate  truth  at  all  (cf.  H. 
Lotze;  more  drastic  in  Ward's  Naturalism  and  Agnosticism). 

Quite  a  different  view  of  necessity  is  the  moral  necessity 
pointed  to  by  Kant's  "  Practical  Reason."  And,  as  the  sym- 
m»mim9»  pathizers  with  Hegel  try  to  force  mechanical  necessity 
99uHjrt  into  the  garb  of  absolute  or  ideal  necessity,  so  they 
*"*•  seek  to  show  that  moral  necessity  is  only  an  inferior 
form  of  absolute  or  ideal  or,  we  might  say,  mathematical 
necessity.  Thdsts,  on  the  other  hand,  wOl  contend  that  the 
distinctiveness  of  moral  necessity  is  vital  to  religion.  Thus  we 
might  restate  our  grouping  of  philosophies  in  terms  of  the 
views  they  take  regarding  necessity.  Theism*  is  directly  inte- 
rested in  this,  since  it  affirms  the  necessity  of  God's  existence. 

*  Ernst  Harckel  will  not  allow  us  to  call  his  system  "  Materialism," 
because  he  affirms  that  the  rudiments  of  matter  are  also  rudimentary 
"  ratnd  stuff  "  (to  use  W.  K.  Cliffords  term).  But  in  spite  of  this 
its  materialistic  affinities  arc  unmistakable. 


At  least,  it  would  be  hard  to  name  any  school  of  theists  whidi 
was  content  to  affirm  that  there  "  happened  "  to  be  a  God.* 
On  the  other  hand,  theism  does  not  desire  to  see  necessity— 
or  Fate— tanked  as  superior  to  the  living  God. 

One  great  change  and  only  one  since  Kant's  day  has  affected 
the  outlook  upon  theistic  problems — ^the  increasing  belief  in 
evolution.  It  is  a  manifest  weakness  in  intuitionalism  Bmokf 
that  it  finds  such  difficulty  in  leaving  room  for  evolu-  <<**• 
tionary  change.  All  men  may  perhaps  be  aiming  everywhere 
at  the  same  moral  ideal,'  but  it  is  absurd  to  say  that  dJ  men 
actually  formulate  the  same  moral  judgments.  On  the  other 
hand,  many  evolutionists  ignore  the  certainty  that  there  must 
be  a  continuum  in  any  real  evolutionary  process.  In  the  light 
of  that  truth,  a  reformed  intuitionalism  might  justify  itself. 
But  fuller  conceptions  of  evolution  raise  further  difficulties 
for  intuitionalism  in  its  wonted  forms.  Knowledge  cannot 
be  divided  into  the  two  components — immediate  certainties, 
precarious  inferences.  The  starting-point  is  reconsidered, 
modified,  transformed,  in  the  h'ght  of  subsequent  acquisitions. 
Knowledge  grows,  not  by  mechanical  addition,  but  by  organic 
transformation.  This  may  help  us  to  appreciate  the  meaning 
of  Hegel's  Dialectic.  His  thought  then  is  not  wholly  paradox, 
whatever  the  expression  may  be.  Hegel's  system  is,  in  its  own 
way,  a  great  evolutionary  philosophy  of  an  ideal  type.^  JB volu- 
tion, repelled  by  the  older  intuition^dism,  was  thus  incorporated 
in  the  greatest  of  all  idealisms.  It  has  also  been  largely  applied 
to  empiricism.  Sometimes  one  questions  whether  empiricism 
is  really  stUl  empiricist;  so  much  of  the  a  priori  has  come  in 
under  the  name  of  evolution  {e.g.  in  Herbert  Spencer).  But 
the  change,  if  it  has  taken  place,  is  imrecognized. 

IV.  Greek  philosophy  for  our  purpose  begins  with  Socrates, 
who  formulated  the  Design  Argument.    His  ethics  have  some- 
times been  regarded  as  pure  utilitarianism  (so  e.g.  q^^m-^ 
H.  Schultz);  but  it  is  surely  significant  that  the  great  Muofy 
idealism  of  Plato  was  developed  from  his  suggestions,  •tihtiam, 
The  new  method  of  definition  which  Socrates  ap-  *•*«'•«• 
plied  to  problems  of  human  conduct  was  extended  by  Plato 
to  the  whole  universe  of  the  knowable.    In  the  light  of  tha, 
it  may  be  possible  (with  J.  R.  Seeley  in  Ecce  Homo)  to  call 
Socrates  the  "creator  of  science."     The  man  who  inspired 
Plato  deserves  that  name.     Those  Ideas  according     ^^^ 
to  which  all  reality  is  objectively  shaped — and  there- 
fore too,  as  a  modern  would  add,  subjectively  construed — ^ii»> 
dude  the  idea  of  the  Good,  which  Plato  identifies  with  God. 
We  might  mislead  ourselves  if  we  interpreted  this  expressk>n 
as  referring  to  moral  goodness;  on  the  other  hand,  Phito  more 
than  most  of  the  Greeks  ihinks  of  moral  virtue  as  an  imitatton 
of  God.    With  all  its  idealism,  Greek  thought  had  difficulty 
in  regarding  rational  necessity  as  absolute  master  of  the  physical 
world.    Matter  was  a  potentially  recalcitrant  elcmenL    Hence 
there  are  tendencies  even  in  Plato  to  build  up  the  ideal  world 
in  sharp  contrast  to  the  actual  world — to  the  half  interpen»> 
t rated  or  half  tamed  world  of  matter.    His  suggestions  as  to 
immortality  are  affected  by  this.    The  body  is  the  soul's  prison. 
He    teaches    (whether    suggestively,    metaphorically    or    de- 
liberately), pro-existence*  as  well  as  survival;  perhaps  he  is 
moved  to  this  by  non-Greek  influences.    Thus  at  several  points 
Plato  reveals  germs  of  dualism  and  asceticism.    Free  will  had 
not  yet  been  formulated  as  a  problem.    Aristotle  has  impressed 
the  ordinary  mind  chiefly  by  his  criticism  of  Plato's        .     . 
idea]  theory;  and  therefore  he  n  often  ranked  as  the 
father  of  empiricists.    But  those  who  treat  him  as  the  great 

'Still.  Lotse's  criticism  of  the  rosmological  argument  reveals 
his  realist  side.  On  the  other  hand,  in  discussing  the  ontoloeical 
argument,  Lotze  commits  himself  to  a  moral  c  priori  (below, arfXii.).' 

' "  VVe  are  all  embarked  upon  a  trouMcsome  world,  the  children 
of  one  Father,  striving  in  many  essential  points  to  do  and  to  become 
the  same  "  (R.  L.  Stevenson). 

*  The  idea  of  evolution  in  lime  (physical  evolution)  was  laughed 
at  bv  Hegel. 

'  *  A  belief  hinted  again  at  the  close  of  Lessine's  Educatiow  of  the 
Human  /^acr;  also--more  dcfinitcly—by  J.  E.  NiacTaggart  (^udui 
in  Hegelian  Cosmology,  p.  4S;  and  elsewhere). 
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Realist  make  him  almost  if  'not  quite  intuUiofialist;  while 
there  is  also  an  idealist  reading  possible.  The  threatened 
dualism  oi  ideal  and  material  becomes  lor  Aristotle  mainly  a 
contrast  of  matter  and  form;  the  lower  stage  in  development 
desires  or  aims  at  the  higher,  matter  more  and  more  tending 
to  pass  into  form,  till  God  is  form  without  any  matter.  But 
this  God  of  Aristotle's  is  a  cold  consciousness,  imitated  only  by 
the  contemplative  virtue  of  the  philosopher,  not  by  the  morally 
active  dtizen.  And  the  chief  contribution  of  Aristotle  to  theism 
is  a  theory,  found  in  his  Physics  as  well  as  his  Mdapkysics,  of 
God  as  first  mover  of  the  universe,  himself  unmoved.  This 
theory  is  generally  ranked  as  the  earliest  appearance  in  European 
thought  of  the  cosmological  argument.  Free  will  is  shaping 
itself  towards  discussioki  in  Aristotle's  EUiics,  but  is  hardly 
yet  a^  formulated  problem.  For  'anything  like  personal  immor- 
tality the  medieval  Schoolmen  searched  him  anxiously  but 
,in  vain. 

epicureanism  need  not  detain  us.  It  is  a  system  of  empiricism 
and  materialism,  remarkable  only  for  teaching  free  will.  Atoms 
swerved  as  they  fell  endlessly  downwards,  and  thus  introduced  an 
indeterminate  or  irrational  element  into  the  processes  of  the  world. 
Theism  can  take  but  little  interest  in  this  peculiar  type  of  free  will 
doctrine,  or  again  in  Epicurus's  fjrofcssed  admission  of  the  existence 
of  gods — ^madc  of  atoms:  inhabiting  the  spaces  between  the  worlds; 
SfefcftiBt  careless  of  men.  Stoicism  is  a  much  more  important  system, 
but  harder  to  classify.  Pcrha^  in  the  department  of 
thought  where  it  is  most  in  earnest — in  ethics — it  is  an  idealism.  It 
tells  men  to  *'  obey  reason  "  and  crush  passion,  or  to  live  "  according 
to  nature."  In  physics — ^but  in  that  region  of  speculation  its  positions 
are  more  perfunctory — it  teaches  pantheism  on  a  ovaii-matcrialistic 
basis.  Cod  is  the  soul  of  the  world,  alt  hough  the  gods  of  popular  belief 
are  (at  least  by  the  later  Stoics)  respectfully  if  exoterically  acknow- 
ledged. Human  survival  is  taught,  but  not  ultimate  immortality; 
and,  as  against  Epicureanism,  Stoicism  on  the  whole  tends  to  deny 
free  will.  There  is  perhaps  a  certain  religious  enthusiasm  in  the 
thought  of  being  passively  determined  by  Fate,  the  Univcrae,  Zeus. 
Finally,  the  Stoic  analysis  of  the  process  of  knowledge  is  sensa- 
tionahst  and  empiricist. 

So  far  as  a  coherent  body  of  theistic  doctrine  exists,  it  did  not 
grow  out  of  the  great  systems,  but  out  of  the  lesser  men  who  stood 
nearer  to  the  apprehension  of  practical  citizens.  Perhaps  the  most 
important  of  these  popular  thmkers  was  Marcus  Tullius  Cicero — 
no  great  philosopher,  but  a  graceful  and  effective  man  of  letters. 
Cken,  '^  **^*  ^^  truly  observed^  that  the  Kneaments  of 
intuitionalism  are  very  clear  in  him.  He  also  gives  us 
"natural  law"' — ^a  Stoic  inheritance,  preserving  the  form  of  an 
idealist  appeal  to  systematic  requirements  of  reason,  while  prac- 
lically  limiting  its  assumptions  to  those  of  intuitionalism.  Formally, 
Cicero  adhered  to  the  Academic*  philosophy  during  its  *'  middle  " 
or  almost  sceptical  period.  (The  senses  are  so  far  from  truth  that 
we  must  be  content  with  reaching  probability.)  '  In  Cicero's  De 
tlalura  Dcorum  the  burden  of  theism  rests  mainly  on  the  Stoic 
Interlocutor.  The  conclusion,  "  academically  *'  recognizing  the 
contendings  of  one  disputant  as  more  "  probable,"  is  imitated  in 
D.  Humes  Dialogues  Concerning  Natural  Religion.  In  the  great 
Roman  Stoics — Seneca,  Epictetus;  less  material  for  theism  perhaps 
BtiafCS-  ^"  Marcus  Aurclius — we  sec  the  partial  softening  and 
'  religious  deepening  of  the  system,  and  a  doctrine  of  the 
wise  man's  power  over  passion  and  circumstance  which  has  all  the 
essentials  ot  Libcrurianism.  Philo  of  Alexandria  should  al»  be 
Mbdtoir  mentioned.  He  blends  the  tradition  of  the  Old  Testa- 
^"  ment  with  Greek  philosophy,  and,  within  the  latter, 

exhibits  that  union  of  Platonism  with  Stoicism,  especially  in  the 
doctrine  of  the  Logos,  which  became  dominant  if!  the  Christian 
apoii^ists  and  the  great  theologians  of  the  ancient  church.  Philo 
is  Greek  enough  to  believe  in  the  eternity  .of  matter;  otherwise 
he  preserves  the  main  outlines  of  Old  Testament  theism.  He 
teaches  free  will  and  immortality;  and  the  design  and  cosmological 
arguments  arc  both  traceable  in  him.  Augustme  of  Hippo  trans- 
mits a  type  of  Platonism  as  part  of  his  Icesicy  to  the 
\Vestern  church.  Against  Manichaean  duauun  he  had 
vindicated  free  will;  but  as  against  Pclagianism  he 
taught  the  bondage  of  sinful  man — a  position  accepted  in  the  East 
but  never  welcome  there,  and  not  more  than  half  welcome  even 
in  the  West.  From  this  theological  entanglement  the  pb'oblem  of 
free  will  did  not  escape  for  long  centuries.  In  spite  of  some  waver- 
ings towards  what  has  lately  been  called  "  conditional  immortality  " 
(see  APOLOcerics)  the  doctrine  of  "  natural  immortality  "  cham- 
pioned by  Augustine  became  dominant  in  the  church;  an  instal- 
ment of  what  was  afterwards  to  be  called  Natural  Theology;  and 
*  postulate  or  prciiuppoeitiott  to-day^-like  iree  will— in  Roman 
Catholic  apologetics. 

»  D.  C.  Ritchie.  Natural  Rights,  p.  36. 

*  See  above  {ad  iniL).  *  Platonic 


The  middte  tfei^  in  the  dcrwii  of  Anselm  of  Camerbvryt  con* 

tribute  the  first  clear  form  of  the  Ontological  argument  for  theism. 
If  our  grouping  of  philosophies,  as  given  above,  is  sound, 
every  idealist  scheme  contains  potentially  an  ontologi- 
cal argument.  In  other  words;  whenever  philosophy 
teaches  a  doctrine  of  the  Absolute,  and  regards  such  doctrine  as 
valid  and  certain,  we  have  the  essence  of  an  ODtological  or  a  priori 
argument.  Of  course  it  remains  debatable  whether  this  philo- 
sophical Absolute  is  necessarily  interpreted  as  a  persotuil  God,  or 
perhaps  even  whether  logkrallv  it  can  be.  But  tne  Christian  bias 
IS  sure  to  make  theologisns,  who  borrow  a  doctrine  of  the  Absolui«, 
interpret  it  in  a  Christian  sense;  hence  we  may  consider  it  some- 
thing of  an  accident  that  even  an  Augustine  fails  exactly  to  put 
the  argument  in  fqrm.  Anselm  tells  us  that  a  most  perfect  being 
must  exist,  nnce  the  perfection  which  includes  existence  is  manH 
festly  greatn-  than  a  perfection  confined  to  an  object  of  thought. 
Some  of  the  impression  of  paradox  here  is  due  to  Anselm's  treating 
the  Absolute  simply  as  one  among  many  other  beings,  and  to  his 
treating  existence  nmply  as  one  element  in  the  quantitative  sum 
of  perfectkms.  At  least,  idealist  phitosophy  will  hold  that  the 
substance  if  n<^  the  form  of  the  argtunent  is  sound*  though  the 
question  of  its  interpretation  remains.  In  Anselm's  case  we  have 
the  further  sanguine  hope  of  justifying  not  theism  merely  but  aR 
Christian  doctrme  to  the  scientinc  reason.  Thomas  Aquinas, 
following  Albertus  Magnus,  but  with  grater  power  and  greater 
influence,  occupies  substantially  intuttionatist  ground.  He  will  not 
have  the  Ontological  argument;  but  he  asserts  Natural  Law,  and 
relies  upon  the  cosmological  and  design  argument»~-with  various 
refinements  and  distinctions, differently  stated  in  his  two  Summae. 
In  declaring  the  supreme  doctrines  of  Christianity  to  be  mysteries 
above  reason,  he  marks  off  a  lower  region  wh«re  reason  is  to  reign; 
the  study  of  that  lower  region  may  well  be  called,  as  later  centuries 
have  called  it.  Natural  Theology;  and  as  such  it  presents  strong 
intuitionalist  affinities.  The  critics  of  Aquinas — Duns  Scotns  and 
the  Uiter  Nominalists — show  some  tendency  towards  rational  scepti* 
cism.  They  exercise  their  acumen  in  multiplying  difficulties;  nut 
all  such  questionable  doctrines  are  piresently  re-established  from 
a  different  point  of  view  as  truths  of  faith  or  findings  of  church 
authority.  The  Church  of  Rome  has  dis90uraged  these  daring 
tactics  in  favour  of  the  more  cautious  and  probably  more  defensible 
positions  of  Aquinas.  In  Raymond  of  Ssbundes  form  of  moral 
argument — there  must  be  a  God  to  reward  and  punish,  if  human 
life  is  not  to  be  "  vain  " — we  see  the  kinship  of  that  argument  to 
the  argument  from  design. 

Ren£  Descartes,  a  faithful  though  not  an  unsuspected 
Roman  Catholic,  founded  modern  philosophy  by  his.  starting- 
point  of  universal  doubt  and  by  his  arguments  in 
reply.  One  may  regard  him  as  an  idealist,  though 
Scottish  intuitionalism — especially  in  the  writings  of  Professor 
John  Veilch— has  claimed  him  for  its  own;  and  indeed  Descartes's 
two  substances  of  active  mind  and  passive  extended  matter  are 
very  much  akin  to  "  Natural  Dualism."  Still,  Descartes  has 
marked  idealist  traits,  as  when  he  refurbishes  the  ontological 
argument  with  clearer  emphasis  on  the  perfect  being  as 
"necessarily"  existent' — reasoning  a  shade  less  quantitative  or 
a  shade  more  subtle  than  Anselm's.  Descartes's  preh'mi- 
nary  statement  of  the  argument  in  somewhat  popular  form 
brings  it  very  near  the  lines  of  the  cosmological  proof.*  There 
must  be  a  cause  for  aaturcv  but  particularly  for  the  idea  of 
perfection  in  us — that  cause  must  be  God.  The  radical  side 
of  Descartes  appears  again  in  his  offering  his  own  type  of  theism 
as  a  substitute  for  the  old  proofs — not  a  supplement.  Design 
especially  was  under  suspicion  with  him.  He  was  even  more 
dfefim'tely  opposed  to  "  final  causes  "  than  Francis  Bacon,  who 
excluded  them  from  science  but  admitted  them  to  theology. 
AH  this  was  connected  with  zeal  for  physical  and  mathematical 
science.  Descartes  was  an  expert;  Bacon  was  the  prophet 
of  a  great,  if  half  comprehended,  future;  and  the  science  they 
loved  was  struggUng  for  its  infant  life  against  a  mass  of  tradi- 
tional prejudices,  whidh  sought  to  foreclose  eyery  question  by 
confident  assertions  about  the  purposes  of  God  and  Nature.  A 
difficult  question  arose  for  Descartes's  philosophy,  when  it  had 
to  explain  the  union  in  man  of  the  absolutely  opposite  substances, 

*  a.  J.  Er  MacTaggart  in  regard  to  Hegd.  Studies  m  HepUm 
CosnuUorf,  cha|X  iii. 

'So  Mfditalim  5,  at  least  in  the  French  version.  Again: 
"  Existence  cannot  be  separated  from  the  essence  of  Cod  **;  com- 
pare Spinoza's  ethics,  definition  i ;  "By  Musa sui  I  understand 
that  the  eaence  of  which  involves  existence,  or  that  which  by  its 
own  nature  can  only  be  concaved  as  existing." 

•  iif dilation  3, 
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mind  wnd  mftttet.  Malibraaehe  gaive  all  ctfuaatitm  to  Go^; 
and  the  acosmist— as  Hegel  called  him,  in  repudiation  of  Bayle*s 
niduuuae,  "atheist" — Spiooxat  irom  the  preoiises  of,  Cwte- 
^j.  aiaoism,  and  from  otber  soggestiooa  of  the  past, 

^^  developed  that  gf«at  system  of  detenninist  pantheism 

which  was  a  scandal  and  a  terror  to  his  generation.  Really, 
he  urged,  there  could  be  only  one  substance — Descartes  himself 
bad  dropped  a  passing  hint  to  that  effect-'-and  the  bold  dc* 
ductive  reasoning  of  Spinoa's  Elkics^  in  process  if  not  in  result, 
betrays  its  Idnship  to  the  ontologicai  argument,  with  its  afiinna- 
tton  o(  what  nuut  be.  Thought  and  extension  are  peaceable 
attiibntcs  in  this  one  substance;  there  are  infinitdy  many 
other  attributes,  but  these  only  are  known  to  us. 

In  a  different  region,  the  tradition  of  Descartes  passes  on  tp 
G.  W.  Leibnit2.  He  accepts  the  ontologicai  aigujnent  with  a 
LmnHis  <lusLi^6cation<-*almost  like  his  disdpie  Wolff,  who 
tries  to  use  It  for  defining  the  divine  aUrUbnUs.  Leib- 
9itz*s  Monadology— -which  has  litUe  influence  on  his  tJbeism^- 
may  be  viewed  as  a  strong  recoU  from  Spinosa'a  aU«swaUawing 
substance.  The  more  Spinoztitic  side  of  Lcibnita's  thought-^ 
God  as  Monad  of  Monads^s  a  tfaeistic  postulate  if  hardly' a 
theistic  proof.  The  free  will  which  LeSbnitz  teaches  is  not 
libertarian  but  determinist.  Each  monad  works  out  necessary 
Msdlts,  but  these  flow  frooa  its  own  nature;  and  so  fai  a  sense 
It  b  free.  Kedprocal  actloh  is  explained  away  intd  a  "pre- 
established  harmony  "  between  every  monad  and  all  others. 
In  his  Theodicy  Leibnitz  argues,  like  not  a  few  predecessors, 
that  this  univeiae  must  be  regarded  as  the  best  ol  all  possible 
universes:  Pain  and  sin  muH  have  been  reduced  to  a  minimum 
by  God;  though  they  are  so  ingrained  in  the  finite  that  we 
have  to  make  up  our  minds  even  to  the  endkas  sin  and  endlesa 
ponishxnents  of  hell.  It  has  been  truly  said  that  such  optimism 
ht  a  proJFound  relative  pessimism.  The  best?  Yes,  perhaps  th<^ 
best  possible,  in  familiar  speech,  the  best  of  a  very  bad  business. 
But  why  muat  universes  be  so  bod?  Leibnitz's  philosophy 
has  no  answer  for  ns.  In  another  direction,  Leibnitx-'-^nd 
Wolff— give  emphasis  to  the  contrast  between  the  necessary  and 
Ike  eonlineent ;  with  important  results  JEor  popular  philosophy, 
fPMVr  *^^  indirectly  for  theism.  The  disdpie,  Christian 
Wolff,  is  one  of  the  most  typical  figures  in  the  history 
of  theistfc  thought.  He  is  a  pure  scholastic.  The  great 
thoughts  of  his  master — or  perhaps  indeed  xather  Leibmtz> 
secondary  thoughtfr*-are  dried  add  pressed  by  him>  labelled 
and  catakgued.  Monadology  drops  out  of  Wolff's  teaching. 
Pre-established  harmony  drops  out— except  that  it  is  used 
tp  espkin  the  union  of  aeul  and  body.  Wolff  tells  us 
that  six  Latin  worka  contain  his  system>— OMo^fy,  General 
Cpsmohgy,  Empirical  Fsychohgy,  RaUotial  Psyckolegji,  Natmral 
Akeelogy,  i.;  Natural  TlteoUgy^  ii.  In  the  volume  ajp. 
Empi^kal  Ptycholpgyf  Wolff  discusses  free  will.  He  decides 
that.hwpan  aaions  are  caused  or  det/ermined  by  the, nature 
ot  the  agent,  bu^  that,  as  man  is  not  a  necessary  beii^, 
his  actions  are  C9niingei>t.  This  .  yiew  seems  to  preserve 
all  that  is  questionable  in  Libertarianism,  while  omitting  its 
moral  meaning.  The  Ralumal  Psydidogy  formulates  immor- 
IfAity  on  the  ground  that  the  immaterial  soul  has  no  parts  to 
suffer  dec%y— '  the  argument  which  Kant's  Critique  of  Fwe 
Reqson  "  refutes  "  with  special  reference  to  thest^ment  of  it 
1^  ^oAes  Mendelssohn.  The  earlier  of  the  two  volumes  on 
Satttrei  Thetdegy  relies  on  the  cosnological  arguoeBt;  the 
later— obviously  aa  afterthought— tries  to  vindicate  the  onto* 
l^g^ai  argument  as  an,  alternative  basis  for  theis^n,  but 
ajvkwardly  and  with  manifest  uneasinessii  In  the.  endr  this 
vbh/Lme  divergps  into  the  ii//^6i</ey, .  construing  God  in  the 
IjkeaesB  of  majx.via  eminenliae}  No  writer  can  be  less  intrinsi- 
cally worthy  of  study  than  Wolff.  But  he  is  immortal  as  the 
man  against  whom  E^nt  directed  his  tremendous  battery ;' 

*  Human  attributes  magnified,  or  their  weak  potnte  thought 
aWay.  The  Schoolmen  sought  to  establish  other  divine  attribute^ 
by  fweatfofi  of  human  wealenesses  and  by  finding  in  God  the  cause 
of -the  veried  phenea^ne  of  ereation. 

*  Qn  .one  sidfi;  Aftother  battery  of  Kant'a  was  aioted  against 
Hume. 


and  he  is  also  tolerably  characteristic  in  outlook.  He  is  no 
iatoitionalisc;  but  he  is  a  drily  common-sense  mind,  piling  up 
in  heaps  the  iuine«»  fragments  of  an  idealist  system. 

in  England,  empiricist' thou^^t  found  a  prophet  in  Bacon. 
He  dimwB  no  inferences  to  theok>gy  or  religion,  whether  friendly 
or  hostile,  from  his  new  positSona.    He  takes  the  line 
of'seftanting  the  things  of  God  firom  those  of  Caesar,       '*"'■• 
and  defends  the  traditional  Protestant  theology  with  obvious 
sincerfty.    Thomas  Hobbes,  a  rough  and  anomabus  but  Vigor- 
ens  thhiker,  is  the  fountainbead  of  a  more  fonnidable     ^.^^„ 
einpiridsm.    He  is  almost  a  materialist.    In  ethics, 
he  b  m  hard  determinist  and  hedonnt,  though   not   without 
qualifications  (man's  boundless  ^es&tt  for  "  gain  and  s^ory  ") 
and  pecufiaritles.    He  saves  himself  thcoJogicany  by  afl^rming 
thsrt  the  good  citizen  will  be  of  the  same  faith  as  the  government 
— #hich  had  best  be  a  monarchy.    In  that  sense,  living  under 
a  professedly  Christian  ruler,  Hobbes  himsdf  is  4  Christian. 
John  Locke,  the  real  father 'of  English  phiksophy,       ,^^^ 
took  the  field  against  what  he  regarded  as  Descartes's       *■••■* 
impossible  programme  of  "  Innate  Ideas.'"*    But  Locke  is  a 
doCible-minded  or  half-hearted  philosopher.     He  admits  two 
sources  of  knowledge — sensation  and  teftexion;  and  God  is  to 
him  the  Great  Pint  Cause,  especially  of  our  own  existence  (or 
of  the  existence  of  finite  minds).    This  h  a  form  of  the  cosmo- 
logical  argument,  and  ought  to  go  with  an  intuitionallst  not 
an  emphicist  doctrine  of  causality.    On  ethics,  Locke  says  very 
little,  although  that  little  is  hedonist  and  determinist.    But 
once  ai^n  in  his  political  writings  he  breaks  away  from  em- 
piricism in  appealing  to  natural  lav— an  intuitionalist  or  con- 
ceivably an  idealist  tradition.    Locke  is  thus  a  sensationalist 
and  empiricist,  but  Incompletely,  and  without  perfect  coherence. 
His  suggestions  led  to  different  developments.     In  France, 
thiotigfi  Condillac,  the  inconsistendes  were  purged    coaduiae 
out,  tmd  materialism  was  ready  for  the  next  comer   Mtfm*-  * 
to  aflkm--thou|^  it  may  be  said  idth  R  Flint   *m*»^ 
that  while  materialism  re(|uires  sensationalist  psychology,  yet 
the  psychology  in   question   allows  no  valid   inference    to 
matter,  and  therefore  destroys  materialism.     Bishop  Geoi^ge 
Berkeley,  afraid  of  materialistic  developments  from  a    ,^  . 
philosophy  he  was  not  prepared  fully  to  recast,  took    "^^'^^^ 
refuge  fin  immateriatism.    Lodce  had  treated  ideas  as  testifying 
to  the  existence  of  matter.  '  But  can  they?    The  inference 
seemed  unwarrantable.    Why  shotild  not  God,  a  spirit  like  our 
own,   though   greater,   speak  to  us  in   this  hinguage?     In 
AMphron  or  the  Minute  PkUosopher  Berkeley  gN^  the  fullest 
statement  of  this  argument,  while  adding  more  commonplace 
attacks  on  the  pettiness  of  religious  -scepticism.    David  Hume, 
following  up  Berkeley's  leading  suggestion,  pointed       g/^^g, 
out  that  tbe  inference,  to  God  is  as  precarious  ais  the 
inference  to  matter,  and  that  the  assertion  of  a  continuous  or 
immaterial  mind  in  man  also  goes  beyond  the  immediate  facts. 
The  truth  ia»  that  aU  truth  is  UMertain  I    SceptidBm,  with 
which  P.  Bayle  had  played  as  a  histDrian— 4ie  amused  himself, 
too,  with  praising  the  Manichaean  solution  of  the  riddle  of  the 
universe — became  a  ae;rious  power  in  the  history  of  philosophy 
with  the  advent  of  David  Hume.    Still,  it  may  be  doubted  how 
far  Hume  was  in  earnest.    Nay/  it  may  be  questioned  how  far 
it  is  either  psychologically  or  logically  possible  to  turn  general 
scepticism  into  a  coherent  doctrine.  ,Tbe  Dialogues  Qouceming 
NaUtral  S/Uigjh»  odftstitute  Hume's  t  formal  profession  of  re* 
llgions  faith.    The  existence  of  Qod  was  no  doubt  probable; 
but  what  a  number  of  di£5culties  then  were  I   Still,  one  would 
not  dilute  whether  God  existed;  but  what  be  was— that  was 
the  hard  question.    Tlus.treatise  must  not  be  confused  with 
th«  N^tmrml  History  of  JWf«KOf»,k  irhkh  Hume  acts  as  a  pkmeer 
for  oomparative  religion,  with  Ks  study  of  facts.   Even  in  that 
book  Hume  is  able  to  play  with  sceptical  sohitions.    Iteligion 
began  in  feai^-as  if  it  were  ao  more  than  a  lying  superstition. 
Of  course  once  more  Hume  saves  himself  by  strong  professioog 
ef  aiihnirathm  for  ratldnal  or  natural  religk>n.    It  was  not  yet 
socially  safe  to  be  a  confessed  religious  sceptic 

'  And  aga^pat  nmHar^views  in  Lord  Heri>erC  of  Cheri>Qry. 
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Stmiid  Chlfcc,  wbo  deftodcd  NewtMi'*  view  ol  tba  maid 
(.gainft  l^biuli'i  itiicluia,  ii  perhipi  chiefly  iBKiatlnt  to 
»^._  ni  u  one  of  Lhc  uiLhonLia  ol  Bbhop  JoMph  Bullcr. 
IL  ii  OBckc'i  dcftace  ol  free  mil,  CLulu'i  Uetliit 
tbfOTy  of  elenul  "  btncn  "  u  the  bull  o[  clhkeJ  diAtlnctioiH, 
pcrbipi  Clarke's  teoduzifl  oa  inuDorUlily,  that  Buller  regarda 
a>  "  the  conuBon  luowa  arguiiKiul "  and  anlhoriiuivc  aDuocia- 
lioiu  ol  (luth  is  the  regiaiu  ol  ptutoeophy  oc  Nitiual  Tbeoloi]'.' 
Butlu  huntdl  occupica  t  peculiar  potitioD  in  man  reapctii 
than  one.  He  hai  pislouiully  JofliKnced  fiiitiih  thlnliiiHi 
bat  H  Ultk  kucrWB  abnwd.  He  ii  difficult  la  clsiufy.  We 
may  be  helped  in  anigtUDg  him  hii  pcopet  place  if  wi  abMrve 
tliiti  almost  iDwiably,  be  accepts  ceitaio  bcliefa  which  he 
foibeaci  to  pleas.  Thua  is  his  nwat  importaot  contiibutioa 
to  ethio,  the  r*r«  Smums  n  Human  Siilvt~i..  ij.,  UL  of  the 
Srmwm— he  pants  the  validii/  ol  an  appeal  to  "  nature  " 
upoo  the  lines  of  a  %an  of  Stoical  Idealism,  bat  lor  his  own  part 
he  prefers  the  humUci  appeal  to  kumttr  nature.  He  makes  tbe 
imie,  as  far  IS  possible,  a  queslica  ol  fact.  We,  from  the  altered 
modem  point  of  view,  n>'y  doubt  wbeihei  Builei'a  curious 
account  ol  the  mechanism  of  moral  ptychology  it  a  timple 
remrt  ol  facts.  Tbere  are  (a)  given  instinctive  "propensions  "; 
pait  of  higher  principles,  *'  benev^ence  "  and  "  rational 
ivc,"  equally  valid  with  each  other,  thou^  at  '' 


leU- 


:;  (c)  there  is  the  di 


nciplc  ol  a 


.  s  not  itscU 

constitute  a  motive  to  auioiL  Butler  is  opposiog  the  ti>c^ 
Utkd  hdmiim  *  o(  Hobbei.  He  does  not  bid  it  true  to 
eipcricnce  that  man  necesurily  acts  at  the  dictation  of  telliah 
molives.  But  Butler — for  reasons  satisfactory  to  himself,  and 
eminently  charaderistlc  of  the  man;  he  h<^xd  to  conciliate 
hrs  agel — dwells  so  much  upon  tbe  rewacdi  of  goodness,  sa 
bribes  (we  must  almoat  say)  to  ntional  self-love,  that  »ine 
have  called  Buller  himself  an  tliUal  kcdmtiii;  thou^  his 
lumoa  on  the  '"Love  ol  God  "  ought  surety  to  free  bim  fiom 
that  charge.  In  all  thta,  Butlo  wu  convinced  that  be  was 
^vlng  a  simple  BtBlemeDt  ol  lacts.  Any  one  inliHpeciively 
apprehending  the  facts  must  grant,  he  thought,  that  bene- 
volence wu  an  btegral  part  of  human  nature  and  that  con- 
•cleiH«  wia  righiiuUy  suprema.  This  reveals  tbe  eaipiricist 
temper,  ajid  points  to  an  attempted  empirldsl  solution  c^  great 
pTcblcms.  Butler  holds  thst  more  ambitious  philosophies 
are  valid,  but  be  shrinis  from  Iheli  use.  The  same  thing  is 
seen  again  in  the  AiuiUriy,  Bullet  divests  himself  in  this  book 
ol  the  prindplei  of  "libeny"  and  "  moial  fitness'^  in  which 
peisoiujly  he  believet.' 


pav4flB  trierence  id  ' 


nathod  of  vlndkaling  thiit  m 

Bstion  whellia  the  ids  U  Cod's  mural  ic 
n^  di^ed  u  pure  matter  of  feet.    Butter  tr 

ST^UF,  Tut  example,  that  you  have  no  free  « 


chap.  I.  i^  tbe  natural  and  mon 
ly  iawled  upon ")-,  last  seaten 
ft  Dflnaluiallrtllgianli 

. .  .       ..  _,    riii-  ntb  fim.,  ^'  the  P"»^     .- b— 

of   the-  two  . . .  principk*  c4   Tibeny   and    mar 


.  chap,  viii-  nift  fi'i-'     the  J»"»f ' 

. 'Tbete  UKful  dittim 
W.  R,  Sorley-.  ilkkl  (/ 

•  AMl^tr-  >>••  '^P-  '^'  i  ftJ>D*W  S..Cbrte7 


and  wan  .Bvlsiiwd  ki 


so  appeal  to  fu:t»-it  u  the  depth  umI  ^rlty  of  ^tler'i  aioral 
natuiw-^whlch  laadnales  tbe  reader,  ard  wins  pniv  from  MBtthew 
Arnold  er  Goldwin  Smith  or  even  L.alle  Stephen.  Preclwly  bccauie 
he  far*  beyond  pbeDonrenal  Bpquencefl,  it  n  Impowble  to  iiing 
him  Slide  anheud.  On  the  4Jlher  hnnd,  no  Chritfian,  and  perhapa 
no  theiit.  is  Intended  in  ruinlaininK  thai  Buller^  giaips  the  whole 

ttonrine,  Bixler  m  EogLnd*tilIe"^nt"in  C^2ny  'aanS^'^ 
Eood.     No  wonder  If'  tbey  prove  to  invol 


M  Mciio/,  not  pctaonsi 


weHan?  Builer'a  arcumeiit  it  that  the  individual  suffers  (aod 
feels  that  be  suffers  dwrvedly)  froru  [tcflecting  these.  11  George 
Eliot  i«  guilty  of  a  plaritjde  when  she  layi  that  '■  conseQuences 


Butler  on  tbe  aoul  luy  be  iludied  in  rhap.  L 


of  the  J*  tahff—mbti 


cation  of  hit  viewi  ii  the  startinB -point  ol  W    H.  GUIenJie'l 

.Irfuneill  u  pruri  fur  Ou  anat  and  AUrlbtla  ai  lit  Calilai, 

published  part  by  part  igu-iS;i.  We  End  mneihing  cutinul* 
Emilar  in  ^Da  lAnirnS^t  S«lj  ■>/  JUr'tiM  (-'  lin^idt  Aiii^ 
butei  ol    Cod  as  Cmte,"  sub  fin.).     One  might  alio  compsie 


a  ol  God._  He  theretcne  tppea 

gods  called  Adilyat.    Lodking -into  (be 
alto  IooIes  into  the  depths  ol  godhiad. 


Whiiei 


.y  think 


Sfi 


thinkers,  who  dislike  connruciive  idealiun.  but 

olir^ity.  and  il  they  are  ihAits,  oecetsanly  conj 
with  reflnJoni  oa  Ib^  uatiue  ol  Time  and  S[»ce. 

We  have  already  spoken  of  Kant's  peculiar  phUoBfihica] 
positlcns.  One  result  ol  these  is  a  very  damaging  attack  upon 
traditional  theism.  Kant  puts  together,  is  belonging  jCut  u 
to  '■  Rational  Theology,"  three  aigumenH — he  h  ^rut  tt 
lond  ol  triads,  though  they  have  not  the  signifiouice  **'*■ 
lor  him  vhiiii  tbey  came  to  have  (or  Hegel.  Tin  he 
attacks  the  arguments,  one  alter  another.  Is  there  anything 
fresh  in  the  attack?  Or  is  it  simply  a  reiteration  of  bis  sceplicit 
contrast  between  phenomena  and  nnumena,  and  ol  his  conhne- 
ment  ol  (valid)  knowledge  to  the  former?  Perhaps  the  altaek 
on  latiK  u  used  <n  the  cosmologlcal  argument  b  IndcpendeBl 
of  Kant's  philosophical  peculiarities.  Tbe  argument  affiims  a 
first  close,  or  uncaused  cause.  Does  it  not  then  deny  rather  than 
assert  univetsal  cansalion?  But  thai  qiecial  critidim  ts  a 
qoeslim  Of  detail.  A  more  enliiely  novel  and  more  geneial 
prfadplcol  Kent's  attack  upon  theism  Is  the  challenge  d  our 
rUht  to  build  up  the  idea  of  God  bit  by  bit  out  ol  different 
argumenls.  Tbe  arguments  had  been  regarded  u  altemalive 
or  else  aa 'comulative  proofs,  all  poinliog  to  one  conciuston — 
God  eiisls.  Kant  intistt  thit  they  are  Inconipatifale  with  each 
of  the  Amiloa  tiici  limilaity  ta  ettabllih  Chrixisnitv 
,,  .„,,..-.._  ,..™^mcsrap^"'r™"?'Sl^'r"^^iuV 

'See  (t,(.)  ii,  chaiJ,  i<.  The  Tirtr  Smmmt  Blto_poli«  to  a 
moat  argument  lor  Ifiiism,  but  tertiear  la  prett  It  (Stnaof  li.l 
■bea  the  ttM  itaae  si  the  woH  "  Nature  "  i>  bdag  cajMaed). 
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«lktf;^  TUy  offer  ^Itenntive  tad  nratuafly  esdwivift  conoep* 
tloos  pf  God*  U  the  God  of  the  cosmologfeal  argument  b  the 
"  Great  Tirst  Cause/'  we  have  no  right  to  identify  him  with  .the 
"  Most  real  being  "  of  the  Ontological  argument.  If  the  God  of 
the  Design  argument  seems  a  limited  being,  working  as  att 
artist  upon  given  materials»*  be  is  hanUy  God  at  aU.  Kant 
takes  for  granted  that  we  catuiot  sum  up  these  imperfect  con- 
o^liotts  in  a  .wider  reconciling  truth.  It  is  a  shrewd  crkidttn, 
but  needs  arguing  out.  A  great  deal  of  pt^Milar  thdsm  js  un* 
doubtedly  hard  Mt  by  it;  for  popular  theism  is  apt  to  throw 
its  arguments  together  in  very  random  fasfaioik 

It  is  no  more  than  characteristic  of  Kant's  whole  speculative 
philosophy  thi^  he  should  think  the  Ontological  argument 
the  one  which  comes  nearest  to  success  (yet  the  Ontological 
argument  is  held  to  prove— ^r  rather  to  point  Out — not  that 
God  must  exist,  but  that  we  think  of  him  as  necessary  if  we 
think  of  him  as  existing  at  all).  As  a  result  of  this,  Kant  is 
metaphysically  a  sort  of  pantheist.  The  God  whom  all  our 
thinking  feels  after  is  the  all-inclusive  system  of  reality.  On  the 
other  hand,  Kant's  religion  is  of  a  type  which  requires  a  sort  of 
deistic  God,  standing  outside  the  world  and  constsaining  it  into 
moral  paths,  or  standing  outside  our  moral  struggles  and  re- 
warding our  goodness.  Butler  fears  profoundly  that  there  must 
be  a  just  God  who  will  punish  us.  Kant  hopes,  with  tolerable 
strength  of  conviction,  that  there  may  be  a  just  God  who  will 
leward  us. 

The  main  line  in  pure  philosophy  runs  oa  from  Kant's  waver- 
iog  and  sceptical  idealism  to  the  all-including  gnosis  of  HegeL* 
j^  Hegel  inherits  from  Kant  the  three  arguments,  and 
takes  them  as  stages  in  one  developing  process  of 
thought.  The  cosniok>gical  argument  points  to 
*"^  nature-pantheism,  with  the  religions— especially  those 
of  India— which  embody  that  attitude  of  mind.  This  involves 
a  re-interpretation  of  the  Cosmological  argument,  or  a  criticism 
of  the  view  ordinarily  taken  of  it.  Trace  out  the  clue  of  causa* 
tion  to  the  end,  says  Hegel  in  effect,  and  it  Introduces  you,  not 
to  a  single  fint  cause  beyond  nature,  but  to  the  totality  of 
natural  process~-a  substance,  as  it  were,  in  which  all  causes 
inhere.  This  is  a  suggestion  which  deserves  to  be  well  weighed. 
The  Design  argument  is  held  to  gjve  a  contrasted  view.  It 
suggests  in  every  deed  a  personal  but  limited  God,  or  a  number 
of  Gods—"  RdigiODS  of  spiritual  Individuality,"  indudiog, 
along  with  "  Judaism,"  the  anthropomorphic  religions  of  Greece 
and  Rome.  Finally  the  Ontological  argument  sums  up  the 
truth  in  the  two  previous  arguments,  and  gives  it  worthier 
utterance  in  its  vision  of  the  philosophical  Absotute*  This  is  the 
last  word  of  reUgioua  truth,  though  pure  philosophy  stands  still 
higher.  And,  in  some  sense  not  ck»rly  explained,  Hc^el 
identifies  this  final  religion  with  Christianity. 

The  theism  of  Hegel  is  ambiguous.'  Later  theists  may  be 
grdtiped  according  as  their  thought  has  been  remoulded  or  not 
ThaMm  by  the  influences  of  Kant.  The  distinguished 
«A»f  writers,  whom  we  have  to  regard  as  repeating  in 
'^"^  essence  pre-Kanlian  theories,  generally  know  Kant, 
and  frequently  show  traces  of  him  in  detail  But  it  b  a  plaiq 
finding  of  history  that  he  has  brought  no  "  Copemican  revolu- 
tion"^ to  their  minds. 

Empiricbm  b  restated  by  Paley,  who  is  Kant's  younger  oon- 
temporaiy  as  a  man  and  also  on  the  whole  as  a  writer.  Doubt- 
less the  archdeacon  knew  nothing  of  the  German 
professor,  and  would  have  cared  nothing  for  him  how- 
ever well  he  had  known  him.  A  much  more  significant  figure 
b  that  of  J.  S.  Mill  in  the  tentative  approach  to  thebm  found 
in  hb  posthumous  volume  (Thre^  Essays  on  Religunt',  1874). 

*The  Design  argument  has  mainly  to  do  with  living  bodies. 
Might  one  suggest  that  orsanimns  sum  at  least  to  be  a  working 
up  of  inorganic  matter  for  new  ends,  viz.  those  of  life? 

<  The  idealisms  of  Ficbte  and  Schelling  made  oontributions  to 
Hegel's  thought:  Krause  and  the  Roman  Catholic  Baader  repce- 
aent  paralkfl  St  minorphaaes  of  idealitm. 

'  Equally  so  the  Hegelian  attitude  towarrf..  _.«Anal  immortality. 

•Such  as  Kant  claused  to  eflecc:  ^^.^T Fuf*  »*^^* 
preface  to  and  ed.  ^^Ii^  *'' 
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liin  directs  hit  attotiiMi  to  Uie  DeslgD  ugamCDL  The  mfer- 
ence  that  organized  bodies  are  due  to  an  intelligent  cause  b  only 
retched  by  the  "Method  U  AgBeement "— a  full 
inductive  proof  requiring,  according  to  Mill's  Logfc, 
the  "  Method  of  Diffefence."  Still,  the  Design  ax^piment  b  a 
good  sample  of  a  proof  .by  means  of  the  inferior  method. 
Although  nothing  more  than  probability  b  establbhed,  it  b  a 
high  probability.*  Unfortunately,  however,  the  method  ol 
agreement  b  hable  (0  be  bafDed  by  "plurality  of  causes."  In 
tbb  instanff  it  may  happen  that  the  work  of  intelUgence  haa 
only  been  mfmick<^d  in  nature  1^  blind  forces  which  have 
accidentally  produced  organic  life;  and  Mill  b  dbposed  to 
hold  that  if  the  evolution  o£  ^maes  should  be  deady  estab* 
liahed  as  due  to  natural  lav^-if  there  lias  been  no  creation  by 
special  inteiposition— the  argument  faUs  to  the  ground  and 
thebm  i(apparently)  b  lost.*  A  further  point  b  of  some  inte* 
rest.  If  Mill's  thebm  holds,  what  b  it?  The  behef  in  a  God 
of  limited  power.  That  b  what  Kant  contended  that  the 
Design  argument  pointed  to,  and  Mill,  proceeding  on  the 
Design  argument,  claims  nothbig  more  for  his  condu^ra.  Of 
course  that  was  not  Mill's  4>edal  or  conscious  motive  f<M-  deny- 
ing divine  omnipotence.  His  extreme  sensitiveness  and  hatred 
of  pain  constrained  Mill  to  hold  that,  if  a  good  God  exists,  he 
cannot  possess  infinite  power.  Y^  the  correspondence  between 
Mill's  condusidn  and  what  Kant  had  alleged  to  be  implied  in 
the  underlying  metaphysical  position  b  very  striking  indeed. 

Intuitionalian  also  has  its  restatements  of  theistic  reasoning 
little  modified  by  Kant.    R.  Flint's  theism  carefuUy  exdudea 

the  early  random  talk  (eg,  Cicero)  of  an  intuitive  or    

innate  knowledge  of  God,  What  b  self-evident,  Flint  aOtm  t 
justly  remarks,  neither  needs  nor  admits  of  argument. 
We  have  intuitions  of  auu€f  of  it^mty,  of  good  and 
eml.  The  Cosmological  argument  proves,  with  the  hc^  of  the 
first-named  intuition,  that  there  b  one  great  First  Cause;  and 
the  Design  argument  shows  the  First  Cause  to  be  intelligent. or 
personaL  The  Ontological  argument,  though  not  wholly  re- 
jected as  a  proof,  b  taken  rather  as  pointing  to  God's  attribute 
of  infinity;  thought  rather  than  ejperience  making  affirmation 
that  the  intuition  in  question  must  be  attached  to  God.  The 
moral  argument,  rdying  upon  the  third  intuition  named,  certifies 
us  of  a  good  God.  In  thb  way,  the  attributes  are  suggestively 
allotted  among  the  four  traditional  proofs;'  but  we  miss  an 
e^lidt  rebutting  of  Kant's  hostile  assumption,  that  it  b  in- 
competent for  us  to  take  the  thought  of  God  piecemeaL 
Martineau's  Study  of  Rdigion  b  also  essentially  intuitionaUst. 
It  has  two  parts:  "  God  as  cause  "  and  **  God  as  Mmt- 
perfection."  The  Design  argument  comes  in  as  a  t^ft- 
spedal  iUustrati<m  or  intensification  of  the  former  of  these, 
Lc.  <ii  the  cosmological  proof;  but  Martineau  follows  a  side 
modification  of  intuitionalbm  (Maine  de  Biran,  &c.)  in  identi- 
fying cause  with  wilL  Thb  involves  a  very  high  doctrine  of 
Libertarianbm.  The  only  ultimate  cause  b  God.  Nature 
exbu  over  against  Him;  but  its  forces  or  processes  are  Hb 
own  power  in  immediate  exerdse,  except  in  so  far  as  God  has 
delegated  freedom  to  human  wiUs;  and  there  follotvs  a  theodicy, 
repeating  Leibnitz  in  more  modem  form.  Martineau's  two 
main  proofs  yiekl  two  sets  of  attributes;  those  known  as 
"  natural "  and  "  moral,"  R.  Browning's  "  power  "  and  "  love." 
In  "  God  as  perfection  "  Martineau  handles  the  basb  of  ethics 
without  reference  to  hb  own  modification  of  the  intuitionaUst 
position  {Types  of  Ethical  Theory),  according  to  which  "  good  " 
b  the  better  or  the  best.  We  may  infer  that,  whatever  the 
menu  of  that  modification,  it  does  not  affect  the  theistie 
problem.  Martineau's  Study  abo  indudes  a  section  upon 
Immortality.  The  Ontological  argument  b  omitted;  but  we 
have  already  observed  that  there  b  a  discussion  of  divine 

•Paul  Janet's  rUui  Causes  seems  to  follow  Mfll  in  thb  ("the 
fact  of  Flnafity  "),  but  without  naming  him. 

*  Janet  naturally  Is  in  opposition  here.  Ultiaiately,  he  argues. 
if  not  immedbtely,  there  musf  be  a  rational  cause  to  account  for 
•o  rational  aa  effect.    But  again  of  course  Mill  b  not  jaamed. 

'The  three  whkh  Kant  critkrbcd,  with  the  addition  of  the 
moral  argument,  whidi  be  favoured. 
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Infiiiity  In  rdatfonto  tia«  snd  s^ace  ivticb  fnm  one  pomt  of 
view  is  parallel  to  lli«  Ontc^^cal  argument. 

Definit^thelsm,  bearing  the  mark  of  Kant's  thought  through- 
out, is  found  in  Hermann  Lotse.  From  the  point  of  view  ol 
our  grouping,  he  is  an  idealist  of  anomalous  type. 
He  begins  as  an  eropiiidst  or  realist,  with  given 
matter-of-fact;  but  from  time  to  time  (44.  in  his 
Microc^smus)  he  makes  readjustments  without  per- 
haps very  dearly  infonning  the  reader  what  is  being  done,  and 
in  the  end  he  is  unmistakably  idealist.  While  a  pronounced 
theist—though  not  a  church  Christian—- he  is  hardly  less  an 
assailant  of  traditional  theism  than  Kant  («.f.  his  Outline 
(Lecture  headings]  on  Philosophy  of  Religion).  He  dissents  as 
a  rc»Ust  from  the  Cosmological  argument  in  the  form*  in  which 
it  concludes  from  ''  contingent  **  to  "  necessary  "  bdng.  We 
do  not  wish  to  find  our  way  to  a  bdng  who  "  diust  be."  That 
is  an  idle  dream.  We  must  keep  to  real  and  assured  facts. 
Lotze  was  a  man  of  connderaUe  attaiimients  in  special  sdence; 
perhaps  he  reveals  her6  the  bias  of  the  scientific  mind,  and 
pos^bly  even  its  liinitations.  He  regards  the  Ontological  argu- 
ment strictly  so  called  as  having  been  exfdoded  by  Kant.  Still 
it  has  a  value  for  him  if  taken  not  as  an  argument,  but  rather  as 
the  expression  of  an  immediate  conviction;  vis.  The  highest 
must  exist.  This  is  an  intuitionalist  touch,  or  a  parallel  to 
intuitionalism,  and  has  called  forth  a  gibe  from  that  very 
confident  ratiodnator,  J.  E.  MacTaggart;  Lotze's  immediate 
convictions  are  matter  of  interest  to  a  biographer  but  to  no 
one  else.  The  Design  argument  clidts  from  Lotze  the  criticism 
that  some  things  look  purposeful,  but  others  decidedly  putpose- 
less.  The  only  solid  nucleus  he  finds  in  it  is  the  fact  that  there 
is  a  great  deal  of  beauty  in  this  world.  Obviously  this  writer 
is  harder  to  focus  tlian  Kant  or  HegeL  He  is  not  all  of  one 
piece.  He  holds— «n  grounds  of  fact  and  sdence^to  the 
mechanical  orderliness  of  nature,  but  daims  that  the  Wdtan- 
schauung  thus  suggested  may  be  reinterpreted  in  view  of  those 
undying  human  aspirations  which  MacTaggart  dismisses  to 
instant  execution  (unless  they  can  dress  themselves  in  syllogism). 
Thus,  for  Lota,  freewill  is  posttble;  the  consequences  of  action 
proceed  regularly  a  parte  post,  and  there  is  no  such  chaos  as 
ike  critics  of  Libertarianism  have  pretended  it  would  involve. 
Similarly,  miracles — absolute  new  beginningsr-<-are  possible  on 
God's  side,  if  they  are  not  mere  anomalies  but  acts  promotive 
of  the  general  meaning  or  tendency  of  things,  and  of  the  divine 
plan  of  the  universe.*  But  this  appeal  to  *'  values  *'  is  only 
half  of  Lotze's  constructive  work.  For  the  other  half  he  falte 
back  on  ratiodnation.  AH  existences  must  be  individuals, 
with  an  inner  life  <cf.  Ldbmtz).  Since  they  interact,  they 
must  be  elements  in  the  life  of  one  supreme  being  (cf.  Spinoza: 
the  Spinozistic  affinities  of  Leibnitz  are  not  so  marked  as 
Lotze's).  God  can  be  personal  and  doubtless  is  (though  he  has 
BO  Non-ego  to  define  himself  against)  through  contrast  of  passins 
conscious  states  with  the  abiding  Ego.  It  is  reasonable  to  hold 
that  the  supreme  personality  is  the  orHy  fuQy  personal  being, 
while  ours  is  a  broken  and  imperfect  personality,  hindered  by 
the  Non-ego  which  in  other  ways  helps  it.  Lotze  resolves  space 
into  "  ide^  space  ";  and  finally,  in  the  philosophy  of  religion, 
or  in  view  of  the  thought  of  God  (in  liis  Metaphysics),  he  denies 
the  objective  existence  of  time.  God  sees  an  history  neither  as 
future  nor  as  present  but  as  actual. 

Besides  the  stream  of  tendency  which  flowed  from  Kant  in 
the  direction  of  idealism,  two  other  streams  emerged  from  him, 
often  but  not  always  blending.  There  was  a  new 
scepticism— at  the  very  least  a  doctrine  of  limitation 
in  human  knowledge;  but  in  its  extremer  forms  an 
}^  ai>soIote  agnosticism.  And  there  was  the  positive 
^^         ethical  element  in  Kant's  thdsm. 

Aodent  Ket>Udsm  was  frankly  opposed  to  rdigiotts  belief. 
Later,  the  emergence  of  a  great  body  of  doctrine  attributed  to 

*  Stated  and  criticised  by  Kant. 

*  Lotze  if  not  to  be  understood  as  jniarsntedntf  the  actuality 
of  Bible  mirKtes.  Such  things  are  pmioaophically  poeiible*^hat 
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divine  revebtloB  anid  of  a  graa  fnstfCtttloii  tike  (he'ChrittUm 
church  suggested  the  possibility  of  enlisting  scepticism  in  the 
service  of  dogmatic  faith.  In  a  sense  (see  Afologctics)  this  was 
done  in  the  middle  ages,  and  possibly  repeated  by  Pascal  after 
the  Reformation.  We  now  find  Kant's  intellectual  acei^iclMii 
borrowed  by  W.  Hamilton  and  H.  L.  Mansel,*  both  of  them, 
as  J.  S.  Mill  complained, «  **  bringing  back  under  the  name  of 
belief  what  they  banishedas  knowledge."  The  theory  found  ■ 
melodious  cdio  in  Tennyson's  /»  Memoriam,  a  great  hymn 
Of  God,  Freedom  and  Immortality  on  a  basis  of  speculative 
agnostidsm.  "  We  have  but  faith  we  cannot  know,  For  know- 
ledge Is  of  things  we  see; "  but  the  moral  element  which  Marisel 
despised  is  dominant  in  Tennyson.  "  The  heart  Stood  sp  and 
answered,  I  have  felt.  "  If  there  is  a  reading  of  the  new  theories 
of  evolution  in  nature  which  revives  rather  than  darkens  hope 
in  immortality  and  faith  in  God,  Tennyson  gave  an  eariy  sketch 
of  that  tentative  modem  theism. 

R.  Browning  has  been  charged  by  H.  Jones  with  partial 
agnostidsm.  But  at  least  we  may  say  that  agnostidsm  is 
much  less  dear  in  Browning  than  in  Tennyson.  ■  Browning 
reasons  as  far  as  he  can;  if  reasoning  fails  him,  ho  gives  a  leap 
of  faith.  Jones,  almost  as  merciless  as  MacTaggart,  calla  thh 
procedure  by  the  hard  names  of  agnostidsm  and  dualism. 
Another  who  "  got  the  seed  "  and  "  grew  the  flower  "  was 
Herbert  Spencer.  He  quotes  pages  from  Mantel's  Bampton 
Lectures  in  favour  of  his  own  type  of  agnostidsm,  whidi  is  to 
make  peace  between  idigion  and  sdence  by  permanently 
silendng  the  former.  Rdigion  may  "fed,"  like  TennysGSi's 
'*  man  in  wrath, "  and  may  expatiate  in  an  undefined  awo; 
sdence  alone  is  to  possess  the  "knowable."  This  yidds  a 
characteristic  type  of  pantheism,  hi  the  theory  of  the  Unknow' 
able  which— rather  paradoxioally— is  offered  us.  Alongside  of 
this  there  are  other  elements  in  Spencer's  composite  system  of 
"  Naturalism  and  Agnostidsm  "  (J.  Ward's  expression,  see  his 
afford  Lecture).  The  element  of  naturalism  stands  for  sdence 
with  a'  leaning  towards  materialism  ("  explanation  in  terms  of 
matter  and  motion").  The  element  of  agnostidsm  tends 
rather  towards  pantheism,  just  as  Indian  pantheism  long  ago 
tended  towards  agnosticism.  John  Fiske,  however,  an  able 
interpreter  of  Spencer,  reachod  what  he  called  "  Cosmic  Theism.  " 
He  rejected  all  that  is  anthropomorphic  in  thdsm,  but  gave  a 
positive  not  negative  interpretation  to  Spencer's  sdentiflc 
generalizations,  and  broke  away  from  pantheism-rperhaps  also 
from  naturalism— ^hoi,  like  Tennyson,  he  pleaded  for  Akktm 
immortality  as  the  cUmax  of  evolutionary  progfess. 

(The  name  agnostidsm  (9.9.)  is  T.  H.  Hual^'s.  Modern 
doubt  does  not  say  there  is  no  God;  it  toys,  We  don't  know. 
Popular  sceptidsm— p^haps  even  Charies  Darwin's;  Huxley 
himself  was  a  student  of  Hume— understands  by  agnostidsiB 
that  sdence  is  certain  while  philosophy  and  th«ok)gy  are 
baseless.  Leslie  Stephen  gave  this  popular  agnostidsm  *  its 
finest  literary  expression,  ^noer  goes  much  further  intcejecv 
tion  of  human  knowledge:  *'  The  man  of  sdence  tMft  than  any 
other  truly  knows  that  in  its  ultimate  essence  notMng  can  be 
known.  "1 » 

An  Interesting  manifesto  of  agnostidsm,  irfth  ■  a  •  religious 
condusion,  is  A.  J.  Balfour's  Foundations  of  Bdief,  welcooned 
in  Germany  by  JuUus  Kaftan  (see  below).  In  "  Some  Conse- 
quences of  (naturalistic)  Belief,"  Balfour  argues  that  the  results 
of  *'  naturalism  "  are  unbearable.  -  In  "  Some  Reasons  for 
Belief, "  the  author  institutes  a  rapid  destructive  criticism  of  all 
possible  philosophies.  In  *'  Some  Causes  of  Belief,"  he  tries, 
standing  outside  the  psychological  proc^ssi  to  show  hdw  belieik 
grow  up  under  every  kind  of  influence  enept  that  of  genuine 
evidence.  His  constructive  theory  comes  at  the  end,  and  seems 
to  argue  thus:  Since  0)  there  is  no  discoverable  ti^asoA  why  ws 

*  Mansd's  theism  (or  natural  theology),  and  the  ret^datioo  he 
believes  in,  teem  both  of  them  pure  matters  of  aseeirtton  00  h» 
part,  without  evidence,  or  even  in  the  teerii  of  the  evidence  as  he 
conceives  It. 

« BxaminaHon  of  Sir  Wm.  Hamilton's  Philosophy,  dia&  v. 

*  First  Pfimipl€S,p,  67,  r  ^f       r- 
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^ihodd  reftch  tnith,  beauty  oe  goodiMflsrViit1(ay  aw  i^,  therefore 
(3)  there  must  be  a  God  outside  the  process,  overruling  and 
oounieracting  the  natural  tendencies  of  the  buaoan  mind.  It 
lecms  as  if  on^  foot  rested  on  dogmatism  and  one  on  scepticism. 
The  fact— assumed  without  any  attempt  at  justifioaiion  by 
'argument— that,  in  spite  of  the  multitude  of  l<^cal  j«asonsfor 
soeptidsm,  we  do  know  truth  and  beauty,  makes  Balfour  a 
thetst.  And  the  God  he  postulates  is  brought  in  ex  maekina 
Hke  the  God  of  the  old  Design  argument  in  its  roughest  popular 
form.  There  must  be  a  God,  who  could  compel  irrational 
matter  to  serve  rational  ends— so  ran  the  old  argument.  There 
must  be  a  God  who  can  miraculously  endow  the  irrational 
mind  of  man  with  truth — so  runs  the  new. 

Emphasis  on  moral  motives  is  plain  in  Kant's  theism  as  in 
Butler's.  If  this  tendency  is  to  take  effect,  a  certain  part  of 
Kant's  rational  scepticism  must  be  accepted.  There  is  no 
chance  for  the  moral  consciousness  to  claim  a  decisive  vote  if  a 
metaphysical  system  like  Hegel's  demonstrates  all  realities  in 
evcrry  region,  and  if  its  janissaries  crush  out  every  movement 
of  rebellion  against  the  tyranny  of  abstract  thought.  Is  it 
really  impossible  to  claim  for  m^  something  between  om- 
niscience and  universal  nescience?  May  we  not  cherish  what 
A.  C.  Fraser  calls  "reasonable  faith"?  Granted  that,  ideally, 
scientific  knowledge  ought  to  be  able  to  demonstrate  all  truth, 
is  it  safe,  or  humane,  for  a  being  who  is  imperfectly  started  in 
the  process  of  knowledge  to  fling  away  with  scorn  those  un- 
analysed  promptings  and  misgivings  *'  Which,  be  they  what 
they  may,  Are  yet  the  fountain  light  of  all  our  day.  Are  yet  a 
master  light  of  all  our  seeing  .  .  .  truths  which  wake  To  perish 
never  "?  Those  who  assert  the  superior  worth  and  importance 
of  moral  judgments  speak  of  "values"  (A.  Ritschl,  after 
J.  F.  Herbert  and  H.  Lotze).  As  worked  out  by  Ritschl,  this 
i&  specially  a  basb  for  Christian  belief.  With  what  is  sped- 
ficaUy  Christian  we  have  nothing  to  do  in  the  present  article: 
but  it  lis  worth  noticing  that  the  appeal  to  '*  values,  "  aesthetic 
and  still  more  moral,  forms  a  substitute  for  that  natural 
theology  which  Ritschl  despised  and  professed  to  reject.  There 
are  not  a  few  difficulties  in  his  programme..  When  Otto  Ritschl* 
interprets  values  hedonistically — recoiling  from  Hegel's  ;dealism 
the  whole  way  to  empiricism — be  brings  again  to  our  minds  the 
doubt  whether  hedonist  ethics  can  serve  as  a  foundation  for  any 
religious  belief.  Julius  Kaftan — Balfour's  German  editor,  and 
a  highly  influential  theologian,  occupying  a  position  of  modified 
RItschKanism— is  also  a  very  thoroughgoing  empiricist.  On  the 
other  hand,  W.  Herrmann's  appeal  to  Kant's  moral  teaching 
is  in  close  analogy  to  the  more  thoughtful  forms  of  intuitionalist 
ethics.  But  is  the  basis  for  religious  belief  to  be  constructed 
purely  within  the  region  of  "values"?  Can  you  contrast 
"judgments  of  value"  with  "judgments  of  fact"?  Or,  if, 
as  the  Ritschlians  maintain,  it  is  a  slander  invented  by  their 
enemy.  C.  E.  Luthardt,  to  say  that  they  draw  this  contrast,  do 
you  achieve  much  by  calling  the  principles  of  moral  and  re- 
ligious betief.  with  A.  Ritschl,  "independent  judgments  of 
value"?  Independent  of  what?  Surely  not  of  fact?  It  is 
explained  that  they  are  in  contest  with  "accessory  value- 
judgments.  "  Perhaps  the  meaning  is  that  they  are  of  iwU- 
pendent  importance.  But  does  that  carry  us  far?  It  all  seems 
a  very  hurried  and  imperfectly  studied  philosophical  analysis. 
One  might  prefer  as  a  thcist  to  hold  (1)  that  we  need  a  philo- 
sophical doctrine  of  the  nature  of  reality— the  "  Absolute  "; 
given  in  popular  form  in  the  Cosmological  argument;  (3)  that 
we  lake  th^  risk  of  attaching  a  higher  degree  of  significance  and 
authority  to  the  revelations  of  the  moral  consciousness,  which, 
although  moulded  or  educed  by  society,  do  not  terminate  in 
the  authority  of  society,  but  point  beyond  it  to  God;  this 
position  has  its  popular  form  in  the  moral  argument;  possibly 
(3)  that  necessities  of  thought  shut  us  up  to  belief  in  omnipo- 
tence or  infinity;  (4)  that  divine  hdp  is  the  supreme  revela- 
tion. But  such  lines  of  thought  might  carry  US  outade  the 
limits  of  traditional  theism. 

I  » Son  of  A.  Ritschl.  The  younger  th*eola,,ian  baa  accepted 
determinism.  HJgw** 


If  we  try  to  bring  the  coateats  of  theism  under  Kant's  thr^s 
traditional  arguments,  then  moral  and  aesthetic  considerations 
— the  •*  values  " — fall  under  the  Design  argument  or  the  stu^y 
of  teleology;  albeit  there  is  a  great  gap  between  Paley's  super- 
natural watchmaker  and  any  moral  argument  or  appeal  to  the 
beautiful.  It  might  be  argued  that  beauty  bears  witness 
against  materialiamf  and  moral  values  against  pantheism; 
although  such  an  anomalous  type  as  ethical  panlkeism  has  its 
representatives— J.  G.  Fichte,  Matthew  Arnold,  perhaps  H. 
HQffding.  Kant's  reliance  on  the  moral  argument  alone  goes 
with  his  scepticism.  Giving  that  argument  the  highest  plact 
seems  to  involve,  as  already  said,  a  dash  of  the  same  scepticism. 
— The  arguments,  as  already  noted,  may  be  differently  com- 
Hned.  (i)  Usually  they  are  alternatives  or  else  cumulatrvo»' 
(3)  Flint  spaces  out  the  proof  (and  the  attributes)  among  tbemv 
(3)  Hegel  regards  them  as  phases 

V.  What  are  the  alternative  conclu»ons  to  theism?  The 
extremest  form  of  antagonism  is  pure  scepticism  or  pure  agnos- 
ticism, the  assertion  that  nothing  can  be  known.  AJtoma* 
Empiricism  may  lead  to  this  conclusion;  or  it  may  ov^ 
lead  to  materialism*.  True  materialism  includes  ••'■^* 
within  itself  dogmatic  atheism,  and  is  probably  the  only  coherent 
or  reasoned  type  of  atheistic  opinion.'  Materialism  further 
brings  with  it  an  extreme  or  "hard"  <ieterminism;  and, 
denying  the  soul's  separate  exetence  In  any  sense,  it  naturally 
denies  immortality.  Once  again,  empiricism  may  lead  to  some 
qualified  and  restricted  form  of  agnosticism,  religious  or  anti- 
rcUgious.  If  polytheism  is  to  be  seriously  defended  at  all,  the 
basis  must  be  empiricist.*  Intuitionalism  in  its  turn  may 
harden  out  of  "  natural "  dualism  into  moral  dualism ;  either 
a  literally  Manichaean  scheme— a  good  God  impeded  by  an 
evil  personality  or  principle  (Bayle) — or  belief  in  a  good  God 
of  limited  powers  (Mill).  And  idealism  in  some  cases  may 
interpret  itself  in  favour  of  pantheism  rather  than  of  theism. 
Pantheism  does  not  favour  free  wUi  or  immortality,  and  may 
move  indefinitely  near  to  materialism.  Out  of  pantheism  again 
pessimism  develops.  If  the  principle  of  the  universe  is  im* 
personal  or  unoonadous,  personal  consciousaess  in  finite  spirits 
comes  to  wear  the  appearance  of  a  blunder.  Conversely,  if 
God  cares  for  men,  despair  is  impossible.  For  another  syste- 
matic grouping,  see  A.  C.  Eraser's  Cifford  LeUures.  Wolff's  list 
is  of  some  historical  importance — atheism,  deism  (a  God  with- 
out care  for  men)  and  naturalism  (denial  of  supernatural  revela- 
tion); anthropomorphism  (assigning  a  human  body  to  God); 
materialism,  and  idealism  (non-existenco  of  matter);  paganism 
(polytheism);  Manichaeism,  Spinozism,  Epicureanism.  R. 
Flint  has  dealt  with  the  following  antithebtic  theories:  atheism, 
materialism,  positivism,  secularism,  pessimism,  pantheism  and 
(in  a  separate  volume)  agnosticism.  It  is  hard  to  be  certain 
that  any  systematic  grouping  will  anticipate  all  the  sugges* 
tions  that  may  occur  to  a  restlessly  and  recklessly  inquiring  age., 

jLiTERATURB. — ^Two  scts  of  writer*  have  been  considered: — first,' 
the  greater  philosophers,  who  have  incidentally  furthered  theism 
(Secretes.  Plato.  Aristotle,  the  Stoics,  Descartes.  Locke,  Kant,' 
Hegel,  Mill,  Lotse).  or  opposed  it  (Epicurus,  Spinoza,  Hume,  Kant. 
He^el,  Mill.  Spencer):  and,  secondly,  the  deliberate  champions  of 
theism— Cicero  (especially  in  the  De  Natura  Deorum)^  Philo.  Raymond 
of  Sabunde  (in  a  sense}.  Wolff,  Butler  (in  a  sense).  Palcy,  and  a 
host  of  English  and  German  iSth'Century  authors,  who  chiefly 
handle  the  Desigfi  argument;  then  recent  writers  like  R.  Flint. 
Theism,  AfUilheistic  Theories,  AgnosHcism'^-an  with  valuable  notes 
and  references,  and  J.  Martineau — especially  in  A  Study  of  Rehgton. 
The  tbeistic  writers  are  usually  intuitionalists;  but  it  has  been 
urged  above  that  a  fruitful  study  of  theism  must  in  each  case 
inquire  what  is  the  writer's  philosophical  basis.  The  Bridgewatet 
treatises  havie  little  more  than  historical  interest  to-day.  A  oertais 
historical  interest  also  attaches  to  the  Burnett  prize  essays  oa 


many 


be  strictly  appropriated  to  Natural  Theology;  yei  subjects  and 


*  Dr  MacTaggart's  belit^s  once  more  present  themselves  as  an 
unexpected  modern  type  {Studies  in  Hegelian  Cosmolon,  chap.  iii.). 
>  Yet  cf.  once  more  MacTaggart's  society  of  eternal  sptriu  with 
I  no  divine  head. 
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.treatment  vary  immeosely.  A.  C.  Fnaer's  Edinbufgb  lectures  {PkU. 
of  Tkeism)  are  central  In  topic  and  of  dminct  value.  J,  Caird  (Cbw- 
gow;  FundameHlai  Idsas  of  Ckristiamtyt  comp.  hu  earlier  Introduc. 
If  tim  Fkd.  ^ Rd^.)  and  more  unreMrvedly  Eld.  Caird  (St  Andrews: 
Tke  eoUution  of  Rdinon;  Glaifow:  The  Enolutian  4^  Theolory  t» 
the  Creek  Philosophies)  represent  speculative  treatment  on  a  basis 
of  Hegelianism.  H.  M.  Gwatldn  (Edinbureb:  The  Knowtedne  of 
Cod)  pours  out  his  historical  knowledge,  and  W.  James  (Edinburgh : 
.  Vari/^ies  of  Relig.  Exp.)  reveals  hb  many-sided  intellectual  interests 
and  iWdy  sympathies.  W.  Wallace  (Lediirei  and  Essays,  incor- 
porating  Glasgow  lectures)  gives  some  useful  historical  references. 
James  Ward's  masterly  criticism  of  Herbert  Spencer  {.Naturalism 
and  Arnostkism)  has  been  mentioned  above.  The  student  will 
farely  lose  by  reading  Gifford  Lectures;  but  it  will  not  always 
be  upon  theism  that  he  finds  himself  better  informed.  In  France. 
Paul  Janet  {Final  Causes.  Eng.  trans.)  and  Ch.  S6cretan  {Pkilo- 
Sophie  de  la  Liberti)  may  be  named:  in  Germany,  H.  Ulrid;  while 
R.  Eucloen  represents  to  a  bter  generation  the  spirit  and  tendency 
of  Lotxe  and  Ulrid,  fai  orwinaland  powerful,  if  rather  elusive, 
fashion.  H.  H6ffding's  PhiL  of  ReUpon  (tninsbted)  is  one  of  the 
most  original  books  under  that  title,  but  it  cannot  be  called  theistic. 
P.  C.  ST  Schiller.  Uke  W.  lames,  opens  up  new  suggestions  in 
philosophy;  the  tearing  of  tnese  upon  theistic  (or  other)  beliefs  is 
iiard  to  define.  In  history  compare  B.  PQnjer's  Hist,  of  the  Phil, 
of  Relig.  {Eng,.  trans. ;  it  includes  a  good  deal  of  the  history  of 
general  phikMophy) ;  A.  Caldecott's  The  Philosophy  of  Religion  in 
England  and  America;  and  A.  Caldecott  and  H.  R.  Mackintosh's 
Sdections  from  the  Ltieratnre  of  Tkeism  (useful  texts  with  useful 
notes:  notning  from  Hegel).  (R.  Ma.) 

.  THEI88  (Hungarian,  TisMa;  Lat^  Tisia  or  Tissus),  a  large 
affluent  of  the  Danube,  next  to  which  it  is  the  greatest  river  of 
Hungary.  It  rises  in  the  north-eastern  part  of  the  Carpathian 
mountains,  in  the  county  of  M&ramaros,  at  a  height  of  above 
6300  ft.,  and  is  formed  by  the  confluence  of  two  branches,  the 
Black  Tbelas  (Fekete  Tisza),  and  the  White  Thetss  (Feb6r 
Tissa),  which  unite  at  about  90  m.  E.  of  M&ramaros-Sziget. 
The  Theiss  then  follows  a  north-westeriy  direction  until  it  leaves 
Its  mountainous  valley,  then  runs  west,  and  after  a  great  curve 
to  the  north,  takes  a  south«westeriy  direction  and  enters  the 
great  Hungarian  plain  (AlfOld).  From  $2olnok  it  runs  south 
let  an  almost  parallel  course  with  that  of  the  Danube,  from 
which  it  b  separated  by  a  dbtance  of  about  60  m.,  and  flows 
into  the  Danube  near  the  village  of  Titel,  30  m.  E.  of  Ujvidek. 
Its  length  from  source  to  mouth  b,  as  the  crow  flies,  only  about 
340  m.,  but  its  windings  make  its  course  about  870  m.  long. 
The  Theiss  b  clear  and  swift  in  its  course  through  the  moun- 
tains, but  in  the  |4ain  it  becomes  slow,  somewhat  muddy  and 
very  tortuous.  Its  basin  covers  an  area  of  56,600  sq.  m.,  and 
comprises  the  whole  eastern  part  of  Hungary,  and  the  greater 
part  of  Transylvania,  and  collects  all  the  rivers  descending 
from  the  Caipathians  westward. 

The  Thetss  is  navieable  for  rafts  almost  everywhere,  but  for 
steamers  only  from  Sxoinok  downwards,  a  distance  of  about  200  m., 
where  the  breadth  of  the  river  U  450  to  750  ft.  The  depth  of  the 
Theiss  at  low- water  mark  is  7  ft.,  at  Tokaj.  20  ft.  at  Sieged  and 
n  ft.  at  Titel.  near  its  mouth,  while  the  difference  between  the 
tow'water  mark  and  the  high>water  mark  is  as  high  as  25  to  35  ft. 
During  its  course  through  the  great  Hungarian  plain  the  Theiss 
flows  between  flat,  low-lymg  banks,  whkh  are  the  cause  of  periodical 
and  sometimes  disastrous  inundations  and  of  extensive  marshes. 
Therefore  extensive  works  have  been  undertaken  for  the  regub- 
lion  and  canaliaation  of  the  r^^er.  which  b  now  strongly  dammed 
«n  many  parts.  By  these  works  large  tracts  of  marshes  have  been 
transformed  into  productive  ground.  Its  chief  tributaries  are  the 
Szamos.  KOrOs,  Maros.  Latoreaa,  and  the  Sai6.  In  its  tower  course 
it  is  joined  to  the  Demute  by  the  Frins  Josef  eanal,  while  it  b 
also  united  with  Temesvftr  by  the  Bega  caaai. 

THEMIS*  m  Greek  mythology,  the  personificatton  of  justice. 
In  Homer  $kiut  b  used  both  as  a  common  and  as  a 
proper  noun.  As  aoommon  noun  (plural  ftfaarif ,  dttunt,  MiuSet), 
it  is  ihs  body  of  rules  and  precedents  establbhed  at  the  beginning 
of  the  world,  as  a  guarantee  of  its  order  and  harmony  (see 
Greek  Law);  personified,  Themb  b  the  servant  or  companion 
of  Zeus,  her  chief  functioo  being  to  summon  the  UMmUies  of 
both  gods  aiul  men  {Odyssey,  ii.  68).  In  the  Hesiodtc  theogony, 
she  is  the  daughter  of  Uranus  and  Gaea.  and  according  to  Pindar 
the  wife  of  Zeus,  by  whose  side  she  Sits,  aaabling  him  with  her 
advice,  which  b  even  better  than  that  of  any  of  the  gods.  She 
b  the  mother  of  the  Horae  and  of  the  Moirae  (Fates),  an  indicn- 
tion  of  her  influence  in  the  physical  and  moral  world.    She  b 
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the  repiesentative  of  divine  jostioe  in  all  Its  rrlsfitti'tb" 
and  takes  special  cognizance  of  the  righu  of  hospitality.  >  Her 
opposite  b  Hybrb  (i^pit),  insolent  encroachment  upon  the 
rights  of  others,  on  whose  track  she  follows  to  punbfa,  like 
Nemesis.  In  this  aspect  both  Themb  and  Nemesb  are  called 
Ixpoia  (Ixiw,  track).  In  the  lencon.  of  FestuB,  Themb  b 
described  as  the  goddess  who  prescribes  that  which  In  right  in 
accordance  with  divine  Uw  {fas}  and  b  herself  idenu'cal  with 
thb  divine  Uw.  She  b  also  a  prophetic  divinicy,  and  there 
was  a  tradition  that  the  oracle  at  Delphi  had  irst  been  in  the 
hands  of  Gaea,  who  transferred  it  to  Themb  (sometlnea  idcnti* 
fied  with  her)  by  whom  it  was  handed  over  to  ApoUo  (Aeacbylns. 
Eumenides,  2;  Euripides,  Ipkig.  t»  T.  1181).  Orphic  poetry 
makes  her  a  daughter  of  Helios,  whose  eye  b  all'Seemg  («««6^MC9t) 
and  penetrates  all  mysteries.  She  was  especially  honouicd  at 
Athens,  Delphi,  Thebes,  Aegina  and  Troeseae,  where  there  was 
an  altar  dedicated  to  a  triad  of  Themides  (on  the  analogy  of 
the  triads  of  Horae,  Charites,  Moirae).  In  art  she  was  reptc* 
seoted  as  of  dignified  and  commanding  presence,  with  the 
comucopiae  (symbolizing  the  blessings  resulting  fnun  order) 
and  a  pair  of  scales. 

See  article  "  Justitb  "  by  T.  A.  Hild  in  Darembere  and  Saglio'a 
Diet,  des  Antt^uilis;  H.  Ahrens.  Die  CMtn  TlUmu  (1W2): 
R.  Hirzel,  Themu,  Dike,  und  Verwandtes  (1907). 

THEHISnUS  <3iW387).  named  ^b^fieMfi  ("eloquent"), 
statesman,  rhetorician  and  philosopher,  was  bom  in  Paphla- 
gonia  and  taught  at  Constantinople,  where,  apart  from  a  short 
sojourn  in  Rome,  he'resided  during  the  rest  of  hb  life.  Though 
a  pagan,  he  was  admitted  to  the  senate  by  Constantius  in  355. 
He  was  prefect  of  Constantinople  in  384  on  the  nomination  of 
Theodosius.  Hb  paraphrases  of  Aristotle's  P^sUnar  Analytics, 
Physics  and  De  Anima  are  valuable;  hut  the  orations  in  ^diich 
he  panegyrizes  successive  emperors,  comparing  them  to  Plato's 
"  true  philosopher,"  and  even  to  the  "  idea  "  itself,  are  servile 
and  tuiworthy.  Against  thb,  however,  should  be  set  the  de- 
scription given  by  Boetius,  "  diseriissimus  scripUfr  ac  isuidms, 
et  omnia  ad  facilitalem  intdligeniiae  retocans,"  and  that  of 
Gregory  Naaanann — ^with  whom  Thembtius  cone^ionded — 
fiaaOiia  Xbyieet.  Thembtius's  paraphrases  of  the  De  Code  and 
of  book  A  of  the  Metaphysics  have  reached  us  only  through 
Hebrew  verswns.  In  philosophy  Thenustius  was  an  edcctic. 
He  held  that  Plato  and  Aristotle  were  in  substantial  agreement, 
that  God  has  made  men  free  to  adopt  the  mode  of  worship  they 
prefer,  and  that  Christianity  and  Hellenbm  were  merely  two 
forms  of  the  one  universal  religion. 

The  first  edition  of  Themistius's  works  (Venk:e,  1534)  included 
the  paraphrases  and  ^ight  of  the  orations.  Nineteen  orations  were 
known  to  Petavius,  whose  editions  appeared  in  1613  and  1618: 
Hardouin  (Paris.  1684)  gives  thirty>tnree.  Another  oration  was 
discovered  by  Angelo  Mai.  and  published  at  Mibn  in  1816.  The 
most  recent  editions  are  W.  Dindorf's  of  the  orations  (Ldpcig. 
1832).  and  L.  Spengel's  of  the  paraphrases  (Leipzig.  1866).  The 
Latin  translations  of  the  Hebrew  versions  of  the  paraphrases  of 
the  De  CoHo  and  book  A  of  the  Metai>hysics  were  published  at 
Venice  in  1574  and  1558  respectively.  A  new  edition  of  the  btter 
by  S.  Landauer  appeared  in  1903.  See  Fabricius,  BtbUotheta 
Craeca,  vi.  790  seq.;  E.  Zeller.  History  of  Greek  Phil.;  E.  Baret. 
De  Themtsi,  sophtsta  (Paris.  1853);  Jourdain's  Recherches  crtl^ues 
sur  V&ge  et  Vongtne  des  traductions  latines  d'Arulote  (Paris,  1819); 
see  NeoPLATONiSM.  For  Themistius's  Commentaries  on  Aristotle. 
see  CommeiUana  in  Artslotelem  Craeca  (Berlin),  aad  abo  Themut»* 
paraphrases  Aristolelu  Hbrorum  auae  smpersunt,  ed.  L.  Speagel. 
(1866.  Teubner  series  mentioned  above). 

THEMISroCLES  (c  514-449  b-c),  Athenian  soldier 'and 
statesman  in  some  respects  probably  the  ablest  and  most  far-, 
sighted  whom  Greece  produced  in  the  first  half  of  the  5th  century. 
He  was  the  son  of  Neodes,  an  Athenian  of  no  dbtinction  and 
moderate  means,  hb  mother  being  a  Carian  or  a  Thracian. 
Hence  according  to  the  Peridean  law  k^  &m^<hv  io^roicv  he 
would  not  have  been  a  free  Athenian  at  aU  (see  PsaiCLES) 
Thucydides  property  brings  out  the  faa  that,  though  he  lacked 
that  education  which  was  the  peculiar  glory  of  the  Peridean 
age,  he  dbplayed  a  marvellous  power  of  analysing  a  complex 
situation  together  with  a  genius  for  rapid  action.  Phitardi 
similarly  enlarges  on  hb  consuming  arabKlDn  for  power  both 
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ptfaonal  «nd  ottiomit,  aad  tbeunacnipuJottft  ablUty  mitk  whitb 
ke  imnued  his  ends.  U  all  these  points  he  ts  the  antithesis 
of  bis  great  rival  Aristides  {q.9.}.  Of  his  early  years  Utile  is 
known.  He  may  have  been  strategus  of  his  tribe  at  Marathon 
(Phit.  Arist.  5)  and  we  are  told  that  be  deeply  envied  the  glory 
which  MHtJades  earned.  At  aU  evenu  the  death  of  Miltiades 
left  the  stage  to  Aristides  and  Themistocles.  It  is  sufficiently 
dear  that  thdr  rivalry,  terminated  in  483-82  by  the  ostracism 
of  Aristides,  tunjed  largely  on  the  fact  that  Tbemistodes  was 
the  advocate  of  a  policy  of  naval  expanaionk  This  policy  was 
unquestionably  of  the  liighest  importance  to  Athens  and  indeed 
to  Greece.  Athens  was  faced  by  the  equal  if  not  superior 
power  of  Aegina,  while  the  danger  of  a  renewed  Persian  invasion 
loomed  large  on  the4iOTizon-  Themistocles  therefore  persuaded 
bis  countrymen  to  put  in  hand  the  building  of  300  triremes,  and 
"-what  was  of  even  greater  importance — to  fortify  the  three 
natural  harbours  of  Peiraeus  (see  E.  Gardner,  Ancient  AtkenSt 
S6i  f )  in  place  of  the  open  roadstead  of  Pbalerum.  For  the 
building  of  the  ships  Themistocles  persuaded  the  Athenians  to 
allocate  200  talents  obtained  from  the  new  silver  mines  at 
Lanrfiun  {Ath.  Pol.  a  a)  which  were  about  to  be  distributed  to 
the  citiaens  (10  drachmae  each).  One  hundred  of  the  proposed 
aoo  were  built. 

According  to  the  Atk.  Pd.  it  would  seem  that  Themistocles 
was  archon  in  483-8a  at  the  time  when  this  naval  programme 
began.  Dionysius  of  Haiioamassus  places  his  archonsbip  in 
493-Qa,  in  favour  of  which  are  several  considerations.  In  487 
tie  office  lost  much  of  its  importance  owing  to  the  substitu- 
tion of  tbe  k>t  for  election:  the  chance  that  thi  lot  would  at  the 
particular  crisis  of  483  fall  on  Themistocles  was  obviously 
remote:  and  the  Alk.  Pol.  is  generally  wrong  about  Themis- 
tocles. In  any  case  ^he  year  prior  to  the  invasion  of  Xerxes 
found  Themistocks  the  chid  man  in  Athens  if  not  in  Greece. 
Though  tbe  Greek  fleet  was  nominally  under  the  control  of 
the  Spartan  Euiybiades,  it  was  Themistocles  who  caused  tbe 
Greeks  to  fight  the  indecisive  battle  of  Artemishim,  and'  still 
more  it  was  he  who,  by  his  threat  tbat  he  would  lead  the  Athenian 
army  to  found  a  new  home  in  the  West,  and  by  bis  treacherous 
message  to  Xerxes,  precipitated  the  engagement  at  Salamis 
{q.9.).  The  retirement  of  the  Persians  leift  the  Athenians  free 
to  restore  their  ruined  city  (see  Athens).  Sparta,  nominally 
on  the  ground  that  it  was  dangerous  to  Ckeece  that  there  should 
be  any  citadel  north  of  the  Isthmus  which  an  invader  might 
hold,  urged  that  this  should  not  be  done,  but  Themistocles  by 
means  of  diplomatic  delays  and  subterfuges  enabled  the  work  to 
be  carried  sufficiently  near  to  completion  to  make  the  walls 
defensible.  He  also  carried  out  his  original  plan  of  making 
PcJraeus  a  real  harbour  and  fortress  for  Athtos.  Athens  thus 
became  the  finest  trade  centre  in  Greece,  and  this  fact,  coupled 
with  Themistocles'  remisswn  of  the  alien's  tax  (jMTiAn»), 
induced  many  foreign  business  men  to  settle  in  Athens. 
I  After  the  crisis  of  the  Persian  invask>tt  Themistocles  and 
Aristides  appear  to  have  composed  their  differences.  But 
Themistocles  soon  began  to  lose  the  confidence  of  the  people, 
partfy  owing  to  his  boastfubess  (it  is  said  that  be  built  near 
his  own  house  a  sanctuary  to  Artemis  ArisloboulS  '*  of  good 
counsel  '*)  and  partly  to  bis  alleged  readiness  to  take  bribes. 
Diodorus  (jd.  54)  and  Plutarch  {Tktmist.  23)  both  refer  to  some 
accusation  levelled  against  him,*  and  some  time  between  476 
and  471  he  was  ostracised.  He  retired  to  Argos,  but  the 
Spartans  further  accused  him  of  treasonable  intrigues  with 
Penia,  and  he  fled  to  Corcyra,  thence  to  Admetus,  king  of  the 
Molossians,  and  finally  to  Asia  Minor.  He  was  proclaimed  a 
traitor  at  Athens  and  hb  property  was  confiscated,  though  his 
friends  saved  him  some  portion  of  ft.  He  was  well  received  by 
the  Persians  and  was  allowed  to  settle  in  Magnesia  on  the 
Maeander.  The  revenues  (50  talents)  of  this  town  were  assigned 
to  him  for  bread,  those  of  Myus  for  condiments,  those  of 
Lampsacus  for  wine.  He  died  at  MagQ^ij^  ^x  the  age  of  sixty- 
five,  and  a  splendid  memorial  was  raiser4  ku  the  people  of  the 


town,  though  ft  b  said  that  hii  bones  were  sccrstly  transferred 
to  Attica.  He  was  worshipped  by  the  Magnosiahs  as  a  god, 
as  we  find  ttom  a  coia  on  which  he  is  shown  with  a  patara  in  his 
hand  and  a  shiin  bull  at  his  feet  (hence  perhaps  the  legend  that 
he  died  from  drinking  bull's  blood;  cf.  Aristoph.  Eq.  8^; 
Diod.  xi.  58;  Plut.  Them.  31). 

Though  his  end  was  discreditable,  though  his  great  wealth 
can  haidly  have  been  obtained  by  loyal  public  service,  ttiere  is 
no  doubt  that  his  services  to  Athens  and  to  Greece  were  great. 
He  created  the  Athenian  fleefand  with  it  the  possibility  of  the 
Ddian  League  iq.t.)  which  became  the  Athenian  empire,  and 
there  are  many  indications  {t.g.  his  well-attested  plan  of  ex- 
pansion in  the  west)  that  the  later  imperialist  ideal  originated 
in  his  fertile  brain. 

There  are  monographs  by  Bauer  (Merseborg.  1881)  and  Wecklein 
(Msnkh.  188a);  bat  the  best  diacuMions  of  his  career  wHI  be 
found  in  the  chief  Greek  hiatoriea  e.f.  Busolt:  on  the  difficult 
chronology  of  hit  later  vears  tee  Giroce.  Htstory  of  Greece  (and  the 
one-vol.  ed.  by  Mitchell  and  Caspari.  1907,  p.  38^,  note  i.  with  thr 
authorities  there  quoted);  on  (he  Magnesian  coin.  Rhousopoulos. 
in  Atkeu.  MtUeU.  (1896).  p.  aa.-  On  the  walls,  see  Ed.  Meyer  in 
Hermes,  xl.  (1905).  pp.  S6t-a69>    '  '    (J.  M.  M.) 

THfiNARD,  LOUIS  JACQUES  (1777-1857),  French  chemist, 
was  bom  on  the  4th  <A  May  1777  at  Loupti^,  near  Nogcnt- 
sur-Seine,  Aube. '  His  Hither,  a  poor  peasant,  managed  to  have 
him  educated  at  the  academy  of  Sens,  and  sent  him  at  the  age 
of  sixteen  to  study  pharmacy  in  Paris.  There  he  attended  the 
lectures  of  A.  F.  Fourcroy  and  L.  N.  Vauqudin,  and  succeeded 
in  gaining  admission,  in  a  humble  capacity,  to  the  latier's 
laboratory.  But  his  progress  was  so  rapid  that  in  two  or  three 
years  he  was  able  to  take  his  master's  place  at  the  lecture-table, 
and  Fourcroy  and  Vauquelin  were  so  satisfied  with  bis  per- 
formance that  they  procured  for  him  a  school  appointment  in 
I7Q7  as  teacher  of  chemistry,  and  in  1798  one  as  repttiteur  at 
the  6£oU  Potytechnique.  In  1804  Vauqudin  resigned  his  pro- 
fessorship at  the  CoUtge  de  Prance  and  succeufully  used  bis 
influence  to  obtain  the  appointment  for  Th^nard,  who  six  years 
later,  after  Fourcroy's  death,  was  further  dected  to  the  chairs 
of  chemistiy  at  tbe  £cole  PtdyUcknique  and  the  PaculU  des 
Sciences.  He  also  succeeded  Fourcroy  as  member  of  the 
Academy.  In  1825  he  received  the  title  of  baron  from  (Thartes  X., 
and  in  1832  Louis  Philippe  made  him  a  peer  of  France.  From 
1827  to  1830  he  represented  the  department  of  Yonne  in  the 
chamber  of  deputies,  and  as  vice-president  of  the  conseil  superieur 
de  Vinstrmction  pubtiquet  he  exercised  a  great  influence  on 
scientific  education  in  France.  He  died  in  Paris  on  the  21st  of 
June  1857.  A  statue  was  erected  to  his  memoiy  at  Sens  in 
1861,  and  in  1865  the  name  of  his  native  village  was  changed  to 
Loupti^re-Th6nard. 

Above  all  things  Th^ard  was  a  teacher;  as  he  himself  said, 
the  professor,  the  assistants,  the  laboratory — everything  must 
be  sacrificed  to  the  students.  Like  most  great  teachers  he 
published  a  text-book,  and  his  Traiti  de  Chimie  ilimentaire, 
thearigtte  el  pratique  (4  vols.,  Paris,  1813-16),  which  served  as  a 
standard  for  a  quarter  of  a  century,  perhaps  did  even  more 
for  the  advance  of  chemistry  than  his  numerous  original  dis- 
coveries. Soon  after  his  appointment  as  repititeur  at  the  £cole 
Polytecknique  be  began  a  lifelong  friendship  with  J.  L.  Gay- 
Lussac,  and  the  two  carried  out  many  researches  together.. 
Careful  analysis  led  him  to  dispute  some  of  C.  L.  BerthoUei's 
theoretical  views  .regarding  the  composition  of  the  metallic, 
oxide?,  and  he  also  showed  Berthollet's  "  zoontc  add  "'  to  be 
impure  acetic  add  (1802):  but  BerthoDet  {q.v.),  so  far  from 
resenting  these  corrections  from  a  younger  man,  invited  him  to 
become  a  member  of  the  SociiU  d'Arcneil.  His  first  original 
paper  (1799)  was  on  the  compounds  of  arsenic  and  antimony 
with  oxygen  and  sulphur,  and  of  his  other  separate  investiga- 
tions one  of  the  most  important  was  that  on  the  compound 
ethers,  begun  In  1807.  His  researchd^  on  sebacic  acid  (i8oa) 
and  on  bile  (1807),  and  his  discoveiy  of  peroxide  of  hydrogen 
(1818)  also  deserve  mention.  The  substance  known  aa 
"  Third's  blue,  "  he  prepared  in,  1 799  in  response  to  a  peremp- 


»Th«e  is.  however,  much  difficulty  ^      '.^^  this  accusation.        i  nenara  s  Diue,     ne  preparea  »v  1 799  "»  response  10  a  p««mH- 
it  inay  be  simply  a  miaunderatanding  of  k^^'^^^&iii.  '  ^  *  ^^  demand  by  J.  A.  Chaptal  for  a  cheap  colouring  matter,  as 
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bris^  ai  iiluamaiine  and  aplble  of  lUnding  che  heat  of  the 
poroeUin  farnace. 

Most  of  Th^nard'e  inemoirs,  a  Kst  of  which  may  be  found  in  the 
Royal  Society's  Calahgtie  of  Seienttfie  Papers,  were  published  in 
the  AnnaUs  de  CJiimie  ei  de  Physique,  the  Mf moires  d  Arcueil,  the 
Comptes  Rendus  and  the  Mimoires  of  the  Academy  of  Sciences. 

THEOBALD  (d.  1x61),  archbishop  of  Canterburyi  was  of 
Norman  parentage,  but  the  date  of  his  birth  is  unlcnown.  Early 
in  life  he  entered  the  %fitaX  abbey  of  Bee,  of  which  he  became 
prior  in  1 1 37  and  abbot  ten  years  later.  In  1 158  he  was  selected 
by  Stephen,  king  of  England,  to  fill  the  vacant  see  of  Canter- 
bury. Apparently  he  owed  this  advancement  to  his  charaaer 
for  meekness,  and  as  archbishop  he  behaved  with  a  moderation 
which  is  in  striking  contrast  to  the  conduct  of  his  rival,  Henry 
of  BIois»  bishop  of  Winchester.  During  the  struggle  between 
Stephen  and  Matilda  it  was  Bishop  Hcniy  who  fought  for  the 
privileges  of  the  Church;  Theobald,  while  showing  a  preference 
for  Stephen's  title,  made  it  his  rule  to  support  the  de  facto 
sovereign.  But  as  Stephen's  cause  gained  ground  the  archbishop 
showed  greater  independence*  He  refused  to  consecrate  the 
king's  nephew  to  the  see  of  York,  and  in  1148  attended  the 
papal  council  of  Reims  in  defiance  of  a  royal  prohibition.  This 
quanel  was  ended  by  the  intercession  of  the  queen,  Matilda  of 
Boulogne,  but  another,  of  a  more  serious  character,  was  pro- 
voked by  Theobald's  refusal  to  crown  Count  Eustace,  the  eldest 
son  of  Stephen,  the  archbishop  pleading  the  pope's  orders  as 
the  excuse  for  this  contumacy.  He  was  banished  from  the 
kingdom,  but  Pope  Eugenius  terrified  Stephen  into  a  reversal 
of  the  sentence.  In  x  153  Theobald  succeeded  in  reconciling 
Stephen  with  Henry  of  Anjou,  and  in  securing  for  the  latter  the 
succession  to  the  throne.  On  the  accession  of  Henxy  in  1154* 
Theobald  naturally  became  his  trusted  couxisellor;  but  ill- 
health  prevented  the  archbishop  from  using  his  influence  to  its 
full  extent.  He  placed  the  interests  of  the  Church  in  the  hands 
of  Thomas  Bcckct,  his  archdeacon,  whom  he  induced  Henry  to 
employ  as  chancellor.  Theobald  died  on  the  x8ih  of  April 
X161.    He  is  said  to  have  recommended  Becket  as  his  successor. 

In  history  Theobald  lives,  chiefly  as  the  patron  of  three 
eminent  men:  Becket,  who  began  life  as  a  clerk  in  his  house- 
hold; Master  Vacarius,  the  Italian  jurist,  who  was  the  first  to 
teach  Roman  law  in  England;  and  John  of  Salisbury,  the 
most  learned  scholar  of  the  age.  Theobald's  household  was  a 
university  in  Uttle;  and  in  it  were  trained  not  a  few  pf  the 
leading  prelates  of  the  next  generation. 

See  the  Vita  Tktaboidi  printed  in  J.  A.  Giles.  UmffOMci  Opera, 
voL  i.  (Oxford.  1844):  W.  Hook.  Uves  of  the  Archbishops  of  CanUr^ 
bury,  W.  c.  vi.  (London.  1862);  and  K.  Norgate,  England  under  the 
Angevin  Kings,  vol.  i.  (London,  1687).  (H.  W.  C.  D.) 

THEOBALD.  LEWIS  (1688-1744),  Engltth  man  of  letters, 
playwright  and  Shakespearian  commentator,  the  son  of  an 
attorney,  was  born  at  Sittlngbourne,  Kent,  and  was  baptized 
on  the  2nd  of  April  1688.  He  waa  educated  under  a  clergyman 
named  Ellis  at  Isleworth,  and  became  a  good  classical  scholar. 
He  followed  his  father's  profession,  but  soon  abandoned  it  for 
literature.  In  17 13  he  translated  the  Phacdo  of  Plato,  and 
entered  into  a  contraa  with  Bernard  Lintot  the  publisher  to 
translate  the  tragedies  of  Aeschylus.  He  seems  to  have  made 
other  promises  not  carried  out,  but  in  17 14  and  171 5  appeared 
versions  of  the  Electro,  the  Ajax,  and  the  Oedipus  Rex  of 
Sophocles,  and  the  Plutus  and  the  Chuds  of  Aristophanes.  He 
became  a  regular  hack-writer,  contributing  tb  Mist's  Journal, 
and  producing  plays  and  poems  of  very  small  merit.  The 
publication  of  his  play  The  Perfidious  Brother  (acted  X715; 
printed  1716)  involved  Theobald  in  considerable  difficulty.  He 
apparently  received  a  rough  draft  of  the  play  from  Henry 
Mcystayer,  a  London  watchmaker,  with  a  commission  to  arrange 
it  for  the  stage.  Theobald  brought  it  out  as  his  own  work. 
In  the  next  year  Meystayer  produced  a  version,  and  charged 
Theobald  with  plagiarism,  but  there  b  no  means  of  ascertaining 
the  exact  rights  of  the  case.  His  poverty  tompeUed  him  to 
produce  rapidly.  He  translated  the  first  book  of  the  Odyssey 
(1716),  wToit  tragi-comcdies,  operas  and  masques,  and  helped 


John  Rkb  in  the  prodiictlon  of  pantomimes,  then  *&  imovt- 
tion  at  Drury  Lane.    But  in  1726  he  produced  Shdkaptart 
Restored,  or  a  Speetmen  of  Ike  many  Errors  as  wM  CommiUti  or 
Unamended  by  Mr  Popt  in  his  late  ediHon  of  this  PoH;  designed 
not  only  to  correct  the  said  Edition,  but  t*  rtstor$  the  true  Kcadiitg 
of  Shakespeare  in  all  the  Editions  eoer  puUisked  (1726)'.    How- 
ever ill  Theobald  may  have  succeeded  as  a  poet  and  dramatist, 
he  showed  great  discrimination  as  a  textual  editor.    Some  of 
his  happiest  emendations  are  to  be  found  in  this  work,  which 
conclusively  proved  Pope's  incompetence  as  a  Shakespearian 
editor.     Two  years  later  a  second  edition  of  Pope's  work 
appeared.    In  It  he  suted  that  he  had  incorporated  some  of 
Theobald's  readings,  in  all  amounting  to  about  twenty-fiira 
words,  and  that  he  added  the  rest  which  could  **  at  worst  but 
spoil  half  a  sheet  of  paper  that  chances  to  be  left  vacant  here." 
He  also  insinuated  that  Theobald  had  maliciously  kept  back 
his  emendations  during  the  progress  of  the  edition.    AH  this 
was  a  gross  misstatement  of  fact.    He  had  in  reality  inco^ 
porated  the  majority  of  Theobald's  best  emendations.    In  the 
first  edition  of  the  Dunciad  (1728)  Theobald  figured  as  the  hero, 
and  he  occupied  the  place  of  chief  victim  until  retraced  by  CoBey 
Cibber  in  174 1.    In  spite  of  the  critics,  Theobald's  work  was 
appreciated  by  the  public.    In    1731    he    undertook   to  edit 
Shakespeare  for  Tonson  the  publisher.    The  work  appeared  in 
seven  volumes  in  1734,  ^^^  completely  superseded  POpe't 
edition.    From  1729  to  the  date  of  its  publication  Theobald 
had  been  engaged  in  correspondence  on  the  subject  with  War* 
burton,  who  after  his  friend's  death  published  an  edition  of 
Shakespeare,  in  the  preface  of  which  he  asserted  that  Theobald 
owed  his  best  corrections  to  him.    Study  of  the  correspondenos 
proves,  however,  that  the  indebtedness  was  on  Werburton'S' 
side.    Subsequent  editors  reaped,  in  most  cases  without  acknoW' 
ledgment  or  with  actual  scorn,  the  fmit  of  Theobald's  poikiaf- 
taking  labour,  his  wide  learning  and  his  critical  genius^    But 
Pope's  satire,  as  Johnson  jxistly  remarked,  blasted  the  char> 
acters  that  it  touched,    llieobald  remained  the  type  of  the 
dry-as-dust  commentator.    His  merits  obtamed  a  tardy  recog- 
nition on  the  publicatioa  of  a  detailed  study  of  his  critkal  work 
by  Mr  Churton  Collins  in  an  essay  entitled  "  The  Poraon  of 
Shakespearian  Criticism  "  {Essays  and  Studies^  1895).    Theo- 
bald gave  proo!  of  the  same  happy  gift  in  dassital  scholarship 
in  some  emendations  of  Aeschylus,  Eustathius,  Atheilaeas  and 
others,  contributed  tg  a  learned  journal  started  by  John  Jortin 
in  173 1.    He  was  a  candidate  for  the  laureateahip  in  1730,  but 
(fibber  gained  the  coveted  post.    His  last  years  were  harassed 
by  poverty  and  disease.    He  began  a  critical  edition  of  the 
plays  of  Beaumont  and  Fletcher,  completed  by  Sewvrd  and 
Sympson  after  his  death,  which  took  pUice  on   the    iSth  of 
September  1744. 

His  correspondence  with  Matthew  Concanen.  Styan  ThMby  and 
William  Warbarton  is  to  be  found  in  Nichols's  JUustmHonM  of 
Ltteratun  (ik  204-^54),  which  also  gives  the  fullest  account  of 
his  life. 

THEOCRACY  (Gr.  BfoKparla,  the  rule  of  God,  from  ^c^^ 
god,  and  -Kparta,  np^ruv,  to  rule),  a  term  applied  to  a  form  o£ 
government  or  to  a  stale  niled  by  such  a  form  of  government^ 
in  which  God  or  the  divine  power  is  looked  to  as  the  source 
of  all  dvil  power,  and  the  divine  commandments  regarded  as 
the  laws  of  the  community.  The  typical  example  of  such  a 
state  is  that  of  the  Jews  till  the  establishment  of  the  kingship 
under  Saul  (see  Jews). 

THEOCRITUS,  the  creator  of  pastoral  poetry,  flourished  in 
the  3rd  century  b.c  Little  is  known  of  him  beyond  what  can 
be  inferred  from  his  writings.  We  must,  however^  handle 
these  with  some  caution,  since  some  of  the  poems  ("  Idylls  ") 
conmionly  attributed  to  him  have  little  claim  to  authenticity. 
It  is  clear  that  at  a  very  early  date  two  collections  were  made, 
one  of  which  included  a  number  of  doubtful  poems  and  forojed 
a  corpus  of  bucolic  poetry,  while  the  other  was  confined  to  those 
works  which  were  considered  to  be  by  Theocritus  himself. 
The  record  of  these  recensions  is  preserved  by  two  epigrams, 
one  of  which  proceeds  from  Artemidorus,  a  grammarian,  who 
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Oved  is  die  time'oC  Solbt  and  k  sdd  to  bwve  Un  tie  fini 
editor  of  these  potpa.  He  says,  "  BucOHc  tuuses,  once  were 
ye  scattered,  but  now  one  byre,  one  herd  is  yours."  ^  The 
second  epigram  is  anonymous,  and  runs  as  foUows^" '  The 
Chian  is  another.  I,  Theocritus,  who  wrote  these  songs,  am  of 
Sjrracuse,  a  man  of  the  people,  the  son  of  Praxagoras  and  famed 
Philina.  I  never  sought  after  a  strange  muse.  The  last  line 
may  mean  that  he  wrote  nothing  but  bucolic  poems,  or  that  be 
only  wrote  in  Doric  The  statement  that  he  was  a  Syiacusan 
is  confinned  by  allusions  in  the  "  Idylls  "  (xi.  7,  xxviii  x6-i8). 
The  information  concerning  his  parentage  beaxs  the  stamp  of 
genuineness,  and  disposes  of  a  rival  theory  based  upon  a  mis- 
interpretation of  Idyll  vii. — which  made  him  the  son  of  one 
Simicbus.  A  larger  collection,  possibly  more  extensive  than 
that  of  ArtemidoruS|  and  including  poems  of  doubtful  authen- 
ticity, was  known  to  Suuias,  who  says:  "  Theocritus  wrote  the 
so-called  bucolic  poems  in  the  Dorian  dialect.  Some  peisons 
also  attribute  to  him  the  following:  Daughters  of  Proetus,  Hopes, 
BymnSt  Heroines,  Dirges,  Lyrics,  Elegies,  Iambics,  Epigrams.** 
The  first  of  these  may  have  been  known  to  Virgil,  who  refers 
to  the  Proetides  in  the  Eclogues.^  The  spurious  poem  xxi.  may 
have  been  one  of  the  Hopes  (cf.  1.  66,  iXrlr  ruv  Ihnw), 
and  poem  xx\'i.  may  have  been  one  of  the  Heroines  (cf.  L  36, 
itfiuiivcu):  elegiacs  are  found  in  viii.  33-^1  UKi  the  spurious 
epitaph  on  Bion  may  have  been  one  of  the  Dirges.  The  other 
classes  are  all  represented  in  the  larger  collection  which  has  come 
down  to  us. 

The  poems  which  are  generally  held  to  be  authentic  may  be 
classified  thusr—  .  ... 

I.  Bucolics  and  Mimes.— The  distinction  between  these  is  that 
the  Kcnea  ot  the  former. am  laid  in  the  country  and  tfaoee  of  the 
latter  in  a. town.  The  most  famous  of  the  Bucolics  are  L,  vii., 
xi.  and  vi.  In  i.  Thyrsis  sings  to  a  goatherd  how  Daphnis,  the 
mythical  heidsman,  having  defied  the  power  of  Aphrodite,  dies 
father  than  yield  to  a  passion  with  which  the  goddees  had  inspired 
hin.  In  xi.  Polyphemus  is  depicted  as  in  love  with  the  sea^nsmiph 
Galatea  and  finding  solace  in  song:  in  vi.  he  is  cunsd  of  his  passion 
and  naively  relates  how  he  repulses  the  overtures  now  made  to 
htm  by  Galatea.  The  monster  of  the  Odyssey  has  been  '*  written 
up  to  date  "  after  the  Alexandrian  manner  and  has  become  a 
gentle  simpleton.  Idyll  vii.,  the  Harvest  Feast  (OoXWui),  is  the 
most  iinportant  of  the  bucolic  poems.  The  scene  is  laid  in  the 
Isle  of  Coa.  The  poet  speaks  in  the  first  person  and  is  styled 
Sfanichidas'  by  his  friends.  Other  poets  are  introduced  under 
feigned  names.  Thus  ancient  critics  identified  Sicelidaa  of  Samoa 
(1.  40)  with  Asclepiades  the  Samian,  and  Lvddas,  "  the  ooatherd 
of  Cydonia,"  may  well  be  the  poet  Astaddes,  whom  Calfimacbus 
calls  "  the  Cretan,  the  goatherd."  Theocritus  speaks  of  himself  as 
having  already  gained  fame,  and  says  that  his  lays  have  been  brought 
by  report  even  unto  the  throne  of  Zeus.*  He  praises  Philetas,  the 
veteran  poet  of  Cos,  and  criticises  "  the  fiedgeUnga  of  the  Muse, 
who  cacxle  against  the  Chian  bard  and  find  their  labour  lost."* 
Other  persons  mentioned  are  Nicias,  a  physician  of  Miletus,  whose 
name  occurs  in  other  poems,  and  Aratus»  whom  the  Scholiast 
fcientifies  with  the  author  of  the  Phenomena. 

The  other  bucolic  poems  need  not  be  further  discussed.  Several 
of  them  consist  of  a  dnging-match,  conducted  according  to  the 
rules  of  amoebean  poetry,  in  which  the  second  singer  takes  the 
subject  chosen  by  the  first  and  contributes  a  variation  in  the  same 
air.  It  may  be  noted  that  the  peasants  of  Theocritus  differ  greatly 
in  refinement.  Those  in  v.  are  low  fellows  who  indulge  in  coarse 
abuse.  This  Idyl!  and  iv.  are  laid  in  the  neighbourhood  of  Croton, 
and  we  may  infer  that  tlieocritus  was  personally  acquainted  with 
Magna  Graecia.  Suspfcion  has  been  cast  uoon  poems  yiii.  and  ix. 
on  various  grounds.  An  extreme  view  holds  that  in  ix.  we  have 
two  genuine  Theocritean  frag^nts,  11.  7-13  and  15-20,  describing 
the  joys  of  summer  and  winter  respectively,  which  have  been 
provided  with  a  clumsy  preface.  11.  ihS,  while  an  early  editor  of  a 
bucolic  collection  has  appended  an  epikigue  in  which  he  takes 
leave  of  the  Bucolic  Muses.  *  On  the  other  hand,  it  is  clear  that 
both  poems  were  in  VirgiTs  Theocritus,  and  that  they  passed  the 
scrutiny  of  the  editor  who  formed  the  short  collection  of  Theo- 
critean Bucolics. 

*  "  Proetides  Implcrunt  falsls  mugitibus  airros.  '~^'  ^'  ^' 

>Two  explanations  are  offered  by  the  sJ^^AKast*.  either  that  the 
poet  was "  snub-nosed  "  {oiftSt),  or  that  h^^  «tbe  so^ o^ Siraichus. 
The  second  is  obviously  a  mere  guess.         *^  W>*  ^ 

*rknv  Kol  Zi|.*  M  9pi9Q»  27«7^   ^  ^-.     It  Is   poa 

that  Zeus  refers  to  Ptolemy:  cf.  Horat^^t^.  1-  ^  ax.  Isms  am 
isia  Senas,  where  lupiler " Auguttu^  *  gT  I  »9*  ♦^ 

•Some  think  that  theie  is  an  allu^      ''       ji^iiSuS  Rhodius. 


possible 
awibus 


•  a.  Hiller.  ad  loc. 


The  mimes  ave  thfes  hi  auialier,  tiL,  Ih,  1^9.,  zv.  In  B.  SImaetha, 
deserted  by  DelpUs.  trite  the  story  of  her  love  to  the  moon;  in 
xiv.  Aeschines  namrtes  his  quarrel  with  his  sweetheart,  and  is 
advised  to  go  to  Egypt  aoid  enlist  in  the  army  of  Ptolemy  Phila- 
delphus;  in  av.  Gcnvo  and  Praadnoe  go  to  the  festival  of  Adonis. 
It  maybe  aotioed  tnatln  the  best  MSS.  ii.  comes  immediately 
beCoee  xiv.,  an  arrangement  whieh  is  obviously  right,  nnce  it  places 
the  three  saimeB  together.  The  secondplace  in  the  MSS.  is  occupied 
by  l^yllvii^  the  "Harvest  Feast"  The«»  three  mimes  am  wonder^ 
fully  natvrsl  and  Ufelike.  There  is  nothing  in  ancient  Kterature  en 
vivid  and  real  as  the  chatter  of  GoigD  and  Praxinoe,  and  the  wees 
populihi  XV. 

It  will  be  eonwnient  to  add  to  the  BiuMics  and  Mimes  three 
poems  which  csnMt  be  brau^t  intoony  other  class,  viz.  i  sii.  (AfnftX 
a  poem  to  a  beautiful  youth;  xviii.  the  marriage-song  of  Helen 
CETi^oX&fuos):  and  xxvi.,  the  murder  of  Pcntheus  (Aayat).  The 
senuinencss  oi  the  last  has  been  attacked  by  U.  von  wnamowitz» 
Mflllendoc0  on  account  of  the  crudity  ot  the  language,  which 
sooietimes  degenerates  into  doggerel.  It  is,  however,  hkdly  that 
Theocritus  intentionally  used  vealtstk:  language  for  the  sake  of 
dramatic  effect,  and  the  MSS.  evidence  is  m  favour  of  the  poem, 
Eustathtus  quotes  from  it.as  the  work  of  Theocritus. 

II.  Bpies.'^Thnt  of  these  are  Hymns,  viz.,  xvi.,  xvil.  end  xxfl. 
In^kvt.  the  poet  fmUsea  Hiero  II.  of  Synctise,  in  xvU.  Ptolesoy 
PbiladelphuB,  and   in  xxii.  the   Dioscuri.    The  other  poems  oitt 

S*ii.,  the  story  of  Hylas  and  the  Nymphs,  and  xxiv.  the  youthful 
erades.  It  cannot  be  said  that  Theocritus  exhibits  signal  merit 
in  his  Epies.  In  xifi.  he  shows  some  skill  in  word-painting,  in  xvL 
thero  is  some  ddicale  fancy  in  the  description  of  his  poems  as 
"  Graces  "  QUpnn),  and  a  passage  at  the  end.  where  he  foretdtt 
the  joys  of  peace  mter  the  enemy  have  been  driven  out  of  ^ily. 
has  the  true  bucolic  ring.  'The  most  that  can  be  said  of  xxii.  anq 
xxiv.  i»  that  they  are  very  dramatic.  Otherwise  they  differ  little 
from  woric  done  by  other  poets,  snch  as  Calliniachus  and  Apollonius 
Rhodius.  The  flattieiy  heaped  upon  Ptolemy  Is  somewhat  nauseous. 
From  another  point  of  view,  however,  these  two  poems  xvi.  and 
xvii.  are  supremely  interesting,  since  they  are  the  only  ones  which 
can  be  dated.  In  xvii.  Theocritus  celebrates  the  incestuous  marriage 
of  Ptobaay  Philadelphus  with  his  sister  ArsinoS.  This  marriage 
is  held  to  nave  taken  place  in  277  B.C.,  and  a  recently  discovered 
inscription  shows  that  ArsinoC  died  in  370.  in  the  fifteenth  year 
of  her  brother's  reign.  *  This  poem,  therefore,  together  with  xv^ 
which  Theocritus  wrote  to  please  ArnnoC  C^aof.  xvf^*o^  *T 
fiturMS^  must  fall  within  this  pei;iod.  The  encomium  upon 
Hiero  II.  would  from  internal  reasons  seem  prior  to  that  upon 
{Holemy,  since  in  it  Theocritus  is  a  hungry  poet  seeking  for  li 
patron,  while  in  the  other  he  is  well  satisfied  with  the  worio.  Now 
Hiero  first  came  to  the  front  in  275  B.C.  when  he  was  made 
"  General  "  (<rrpanry^) :  Theocritus  q>eaks  of  his  achievements 
as  still  to  comfc,  *  and  the  silence  of  the  poet  would  show  that  Hieffo'a 
marriage  to  PhilistJS,  bis  victQ«y  over  the  Mamerttaes  at  the 
Longanus  and  his  election  as  "  King  "  OWiXsfo).  events  which  an 
ascribed  to  370  B.C.,  had  not  yet  taken  pl«c&  If  sOb  xviL  and  xv. 
can  only  have  been  written  within  275  and  27a 

III.  Lyrics. — ^Two  of  these  are  certainly  by  TheocrituSi  vis.« 
xxviii.  and  xxix.  The  first  is  a  very  naceful  poem  psesented 
tq^cther  with  a  distaff  to  Theugenis,  wife  of  Nicias*  a  doctor  of 
Miletus,  on  the  occasion  of  a  voyage  thither  undertaken  by  tha 
poet.  The  riicine  of  xxix.  is  similar  to  that  of  xii.  A  very  coituj 
poem,  only  found  in  one  very  late  MS.,  was  discovered  1^ 
m  .i8iS4.  As  the  subject  and  style  very  closely  resemble  that 
xxix.,  it  is  assigned  to  Theocritus  by  recent  edlton^ 

IV.  The  Epiff^anu  do  not  call  for  detailed  notice.  They  do 
possess  any  i^wcial  merit,  and  their  aothentidty  is  often  ooiibtfuL> 
It  remains  to  notice  the  poems  which  are  now  gsnetally  oonsideitd 
to  be  spurious.   They  are  as  follows: — 

xix.  "  love  stealing  'Honey  "  (KiiAMi^isnif).  The  poem  Is 
anonymous  in  the  MSS.  «iid  tjbe  oonoeptlon  of  Love  is  not  Tbeo* 
critean. 

XX.  "  Heidsman  "  (BoucoXiam),  xxi. "  Fishermen  "  ('AXttft),  xxHL 
"  Passionate  Lover  "  ('Epo^r^).  These  three  poems  are  remarks 
able  for  the  corrupt  state  of  their  text*  which  makes  it  likdy 
that  they  have  oome  from  the  same  source  and  possibly  are  by 
the  same  author.  ^The  "  Fishermen  "  has  been  much  ■  admiredf 
It  is  addressed  to  Diophantus  and  conveys  a  momi,  that  one  should 
work  and  not  dream,  illustrated  by  the  story  of  an  old  fisherman 
who  dreams  that  he  has  caught  a  fish  of  gold  and  narmtes  his 
vision  to  his  mate.  As  Leonidas  of  Tarentum  wrote  epigcnms  oa 
fishermen,  and  one  of  them  is  a  dedication  of  his  tackle  to  roseidoa 
by  01oi>bantiis,  the  fisher,*  it  is  likely  that  the authorof  thtSL 
was  an  imicator  of  Leonidas.  It  can  hardly  be  by  Tiiioftiilae 
self,  who  was  a  contemporary  of  Theocritus,  as  it  bears  marks  ol 
lateness. 

XXV.  "  Heradcs  the  Lion-elayer  "  (AissTo^ten).     This  b  a.  long 

I  »— — ^Mi^.— — ^1^1^    ■■■nil  I   I      «        I     W  I    — M— .  I  .         I  ii^fM— — ^^> 

*  The  evidence  is  contained  in  a  new  fragment  of  the  Mender 
Stele.   Cf.  von  Prott  in  Rheinisches  Museum  (1898),  p.  464. 

'  teetrm  evrat  d^p  0f  iiuS  MXP^er'  doi3oC,  1.  73. 

*  iypateH  At^^wres  dr^ropi  94<aro  rlxMt   (^itfft.  PaL  vi.  4,7)* 
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poem  OMuiMing  of  two  epbodtii  vis»  the  uMrviev  of  Hendet 
vith  the  twififf  of  Augeas  and  hk  recital  to  Phyleua^  eon  of  Aiigf  ■. 
of  the  story  of  the  Nemean  lion.  The  comfneitioa  is  not  unworthy 
of  Theocritus.  It  is,  however,  anonymous  in  the  MSS.  and  oomes 
next  to  another  anonymous  poem  called  "  Megan*  the  wife  of 
Hercnles.**  It  is  probable  from  some  metrical  and  Ungutsdc  pecu- 
liarities that  zxv.  and  the  "  Megara"  are  both  by  the  same  autho*. 
.  xxvlL  "  The  wo(Mng  of  Daphnis"  VOapwrit)  is  also  anooynKMis. 
It  contains  imiutions  of  Theocritus,  but 'the  tone  and  the  language 
betray  a  later  writer* 

We  have  no  sure  facts  as  to  the  life  of  Theocritus  beyond 
those  suppUed  by  Idylls  zyi.  and  ivii  It  is  quite  uncertain 
whedier  the  bucolic  poems  were  written  in  the  pleasant  isle  of 
Cos  among  a  dxde  of  poets  and  students,  or  in  Alexandria 
and  meant  for  dwellea  in  -streets.  Tlie  usual  view  Is  that 
Theocritus  went  first  from  Syracuse  to  Cos,  and  then,  after 
suing  in  vain  for  the  favour  of  Hiero,  took  up  his  residence 
permanently  in  Egypt.  Some  have  supposed  on  very  flimsy 
crridence  that  he  quarrelled  with  the  Egyptian  court  4uid  retired 
to  Cos,  and  would  assign  various  poems  to  the  ''  later-Coan  " 
period.^  WHamowits-MOUendoxff,  laying  stress  on  the  fact  that 
in  the  best  MS.  the  poem  to  Ptolemy  (zm)  comes  before  that 
to  Hiero  (zvi.),  very  ingraiously  puts  the  Egyptian  period  first 
and  supposes  it  to  have  been  of  very  short  duFstion  {Le,  977  to 
S7s),  and  then  makes  the  poet,  after  his  unsuccessful  apptal  to 
GBero,  retire  to  Cos  for  the  rest  of  his  life.  This  view  would 
enable  us  to  see  a'  reference  to  Ptolemy  in  vlL  95,  and  even  to 
the  young  Apollbnius  Rhodius  in  47-48  of  the  same  poem. 

The  poems  of  Theocritus  were  termed  Idylls  (e<56XXM)  by 
the  grammarians.  The  word  is  a  diminutive  from  cTSot,  and 
is  supposed  to  mean  "  little  poems.'*  The  use  of  jcZSos  in  the 
tense  of  "  poem  ".  is  somewhat  doubtful,  and  so  some  have 
referred  diitXKui  to  dSot  in  its  usual  sense  of  "  form  **  or 
*'type."  Thus  diw  fiovKokmAp,  (rur6r,  XvpocAr  might  be 
vsed  to  classify  various  kinds  of  poetry,  and  these  poems  might 
be  called  c£5(rXXui,  since  they  include  so  many  types. 

Langw^  and  Jf«lrs.— Theocritus  wrote  in  various  dialects  accord- 
ing to  the  subject.  The  Lyrics  xxviii.,  xxix.  (and  xrx.)  ate  in 
Aeolic,  that  bemg  the  traditional  dialect  for  such  poems.  Two 
poems,  zil.  (AXnfif  and  xxii.  (to  Castor  and  Pollux),  were  written 
ni  Ionic,  as  is  stated  in  titles  prefixed  to  them,  though  a  number 
of  Doric  forms  have  been  inserted  by  the  scribes.  The  epics  in 
|eoetal  show  a  mixture  of  Homeric,  lomc.  and  Doric  forms.  The 
micolkst  Mimes,  and  the  "  Maniage*song  of  Helen**  Ocviii.)  'are  in 
Doric,  with  occasional  forms  from  other  dialects. 

The.  metre  used  by  Theocritus  in  the  Bucolics  and  Mimes,  as 
well  as  in  the  Epics,  is  the  dactylic  hexameter.  His  treatment  of 
this  may  be  compared  both  with  Homeric  usage  and  that  of  other 
Alexanmrian  poets,  e.f .  Callimachus.  It  was  the  tendency  of  these 
writers  to  use  dactyls  in  preference  to  spondees  with  a  view  to 
IMitness  and  rapidity.  This  tendency  snows  itself  most  in  the 
t&d  foot,  the  favourite  caesura  bring  the  trochaic,  i.e.  after  the 
second  syllable  (-  v>  <)•  On  the  other  hand,  the  Alexandrians 
admitted  a  spondee  in  the  fifth  foot,  especially  when  the  verse 
ends  with  a  quadriavUable.  Theocritus  in  the  Epics  conforms  to 
the  new  technique  in  both  these  respects:  in  the  Bucolics  his 
prsctloe  agrees  with  thatt  of  Homer.  'The  feature  in  his  verrification 
which  has  attracted  most  attention  is  the  so-called  bucolic  caesura. 
The  rule  is  that,  if  there  b  a  pause  at  the  end  of  the  fourth  foot, 
thb  foot  must  be  a  dactyl.  This  pause  is  no  new  hivention,  being 
caceediagly  common  in  Homer.  Tlieocritus  uses  it  so  frequently 
la  the  Bucolics  that  it  has  become  a  mannmsm.  In  the  Epics 
Us  practice  agjees  with  that  of  Homer. 

We  alfcays  think  of  Theocritus  ak  an  original  poet,  and  as  the 
"inventor  of  bucofic  poetry"  he  deserves  this  reputation.  At 
the  same  time  he  had  no  scruple  about  borrowii^  from  predecessors 
or  cootemporaries;  in  fact  he  did  so  in  the  most  open  manner. 
Thus  xxix.  begins  with  a  line  of  Akaeus,*  and  xvii.,  as  the  SdioHast 
pointsoot,  wtth  words  used  by  Aratus  at  the  beginning  of  the 
Fkemameita,  The  love  of  the  Cyclops  for  Galatea  had  been  treated 
hf^  PhUoxeous,  and  fragments  quoted  from  this  show  that  Theo- 
critus copied  some  of  his  phrases  closely.  In  the  nrimes  Theocritus 
ififMan  to  have  made  great  use  of  Sophron.    Idyll  ii.  to  modelled 

upon  a  mime  of  this  writer  which  began  in  a  very  rimilar  way.' 

J.  ...  

'  The  chief  argument  is  that  in  xii.  5  the  poet  sayr— 
gtfvoip  rf<iwK#  rpo^f/M*  rpcrA^No  yvimucts* 
As  Aninol  had  been  married  three  times,  it  to  thought  that  she 
•flight  have  been  offended  by  thto  remark. 
TelMf,  I  ^  rwS,  UytTM  koI  iXoMo. 

■Sophron's  mime  began  with  wu  yip  iir^ukroti  Tbeocritus*s 
begins  with  r^  im  rol  M^o«; 


nto^ 


The  SdMttMt  ttosogbt  tint  Tbeocfkus  showed  wut  «r  tastt  in 
making  Tbestylto  •  penoma  nuOa,  instead  of  giving  her  a  aharu 
in  the  dialogue  aa  Sophron  had  done.  The  famous  poem  about 
and  Prsxinoe  at  the  feast  of  Adonto  was  modelled  on  one 
about  women  looking  on  at  the  Isthmian  games 
.  r«ov«*)t  and  fragments  quoted  from  thto  are  closely  inutated 

by  Theocritus.  It  to  extremely  interesting  to  find  a  similar  poem 
in  the  recently  discovered  mimes  of  Herondas,  the  fourth  of  which 
to  termed  ''  Women  maldiig  offerings  to  Aesculapius**  ('A/^iChtwi^ 
dbwnMSrai  sat  Bmnktovm),  The  rdation  of  Theocritus  to  Heron* 
das  to  a  'subject  of  great  tntereet.  Herondas  must  have  been 
a  contemporary,  aa  he  refers  to  Ptolemy  Philadelphus,*  and  was 
a  native  01  Cos,  so  that  he  and  Theocritus  must  have  been  acquainted. 
There  are  some  curious  paralleto  in  the  lai^:uage  and  idioms  of  the 
two  poets,  but  which  of  them  oofried  the  other  it  to  inq)oesible  to 
determine* 

ifanfiMri^— The  oldest  authority  for  any  part  of  Theocritus 
to  a  papyrus  discovered  by  B.  P.  Greniell  and  A.  S.  Hunt  at  C^- 
rhynchus,  written  in  the  and  centunr  a.d.  and  containing  xiii. 
I9~54-*  There  are  also  fragments  of  another  papyrus  bdoaging 
to  the  sth  oeattiffy.  iriifch  contain  some  hnea  of  L,  v.,  xiii.,  xv., 
xvi.  and  xxvi.*  These  papyri  are  carelessly  written  and  do  no^ 
contain  any  notable  variants.  The  nKMt  valuable  of  the  existing 
MSS.  bdoi^  to  the  Library  at  Milan  {Ambros,  222).  It  was 
written  in  the  13th  century,  and  contains  Idylls  l.-xvu.,  xxix., 
and  the  Bpierams.  Other  good  MSS.  of  the  same  family  contain 
xviiL  also.  The  other  poems  oome  from  two  sources.  Ctee  of 
these  to  represented  by  several  MSS.  and  contains  xix.,  xx.,  xxi., 
xxii.,  xxiii.j  xxv.  The  other  contains  xxii.  69-^23,  xxiv.,  xxv., 
xxvi.,  xxviL,  xxviiL,  xxix  Thto  collection  was  first  published  in 
the  JuHtine  edition  (1S15)  from  a  codex  Paiavinus  now  lost.  The 
only  existing  MS.  of  any  ^ue  in  which  it  is  found  is  in  Paris  (3736), 
and  was  written  in  the  14th  century.  These  two  collections  are 
termed  ^  and  w  by  Hiller  and  other  recent  writers.  It  will  be 
noticed  that  xxv.  and  a  portion  of  xxii.  are  found  both  in  ^  and  «-. 
In  these  poems  there  are  constant  divergences,  and  w  appears  to 
give  the  better  rscensuMU- 

There  are  important  SchciUa  to  Theocritus,  or  rather  to  that 
portion  of  the  poems  (L-xvli.  and  xxix.)  which  is  found  in  the  best 
MSS.  The  most  valuable  of  those  are  those  contained  by  And^ros. 
33S  (K).  They  are  composite  in  character.  The  Argument  to 
xiL  to  ascribed  to  Eratosthenes*  a  contempocary  of  Justinian,  while 
reference  to  frequently  made  to  the  views  of  Munatius,  who  lived 
in  the  time  of  Herodes  Atticus,  and  Amarantus,  a  contemporary 
of  Galen.  Wilamowitz-Mflllendorff  ascribes  the  nucleus  ot  these 
SchoUa  to  Theon,  who  wrote  similar  scholto  on  Lycopbron  and 
ApoHonius  Rhodius^nd  to  stated  to  have  written^  commentary  on 
Theocritus.'  Thto  Theon  to  stated  to  have  been  the  son  of  Artemi* 
dorus,  the  first  editor  of  Theocritus.  It  is,  therefore,  suggested 
diat  Theon  formed  the  shorter  collection  of  Theocritean  poems. 
fumishcsd  them  with  scMia^  and  wrote  the  second  epigram  quotM 
at  the  beginning  of  thto  article.  The  other  poems,  vmich  possess 
no  scholia  and  haw  oome  down  to  us  from  the  other  oollectkms. 
would,  acoctfding  to  thto  ingenious  theory,  be  those  which  appeared 
in  the  torger  collection  of  Artemidorus  but  were  excluded  by  Theon. 
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THBOMCnS  (c.  380-340  B.C.),  Greek  rhetorician  and  tragic 
poet,  of  PhaieUs  in  Lyda,  pupil  of  Isocrates  and  Plato,  and  an 
intimate  friend  of  Aristotle.  He  at  first  wrote  speeches  for 
the  law  courts,  but  subsequently  composed  tragedies  wiih 
success.  He  spent  most  of  hto  life  at  Athens,  and  was  buried 
on  tha  sacred  road  to  Eleusis.  The  inhabitants  of  Phaselis 
honoured  him  with  a  statue,  which  was  decorated  with  garlands 
by  Alexander  the  Great  on  hto  way  to  the  East.  In  the  contests 
arranged  by  Artemtoia,  queen  of  Caria,  at  the  funeral  of  Mausolus, 
Theodectes  gained  the  prize  with  his  tragedy  JfanMi/atf  (extant 
in  the  snd  century  a.d.),  but  was  defeat^l  by  Theopompus  in 
oratory.    According  to  the  inscription  on  his  tomb,  he  was 

*  1.  30.  OtOm  iit\^Gm  ri/icKot.  6  fiomkebt  Xf^erbs, 

*  Oxyrkynckus  Papyri,  iv.  p.  139. 

*  C.  Wesaely  in  Bvliner  PMolovstke  Wockensekrifi  (1906), 
p.  831. 

^ek»ir  r«  bwofoHwH  ^toeptrw,  Etym.  on  i.  39:  Oii^  b  'kpt*^' 
Utpcv,{b.  on  W.'iy  (3.  Ahrens.  ii.  p.  xxvfi. 
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i^t  tlmei  vktMiau*  Id  tUiUol'dnnutlc  cooUtti.    Of  hfi 

tngedus  (fifty  u  nomtKr'    " 

RuaiD  (A.  Ntiick,  Trfi 

Hit  tiMtiK  00  tha  4rt  of  ilietoric  (icoordini  lo  SuUu  initten 

ia  vcne)  ud  hii  tpttchei  m  ktt.    TIib  uma  of  two  of  tbc 

luin — Sitraitt  and  Nemn  (rcKnuig 

TlModecta  for  tbo  nform  of  tbi  menx 

lervcd  by  Aiiuotls  (Xtntanc,  iL  ij,  i],  17).    The  Thtediclf 

(Ariilotlc  JUcf.  iiL  9.  g)  vH  pntnliljr  not  fay  TbeodccM*,  bul 

*a  tailicr  <ntk  of  Atiitotlo,  vhidi  wb  nipaneded  by  Ibc 

5u  iiiaiiii(ra|ih  brC  F.  HlnkBT  (Bndu,  iBjjI.  Tlutt  _ 
(  leuilliy  uiickg  on  Tbeodecnt  in  Smitli'a  DtOlmury  »/  Cntk  ani 
Jtmuii  Biitinipky.  in  whicli  iIk  unumian  ol  the  u^edy  nill-  -'-- 
AflemUaa  contest  Li  dItputetL 

THEODOUTB.'  t  ninreying  lulnimcBt  coniUtini  ot 
gndiuied  cLrdo  placed  it  light  ugia  to  each  other,  for  the 
meuunment  of  h«ia>nial  and  vertical  asilea,  ft  Uldcope, 
which  tiuni  on  ue*  mounted  centilally  10  the  dtdea,  and  as 
aUdade  (or  each  drde,  which  curia  two  or  more  v«rDicrt. 
The  whole  ii  Hipported  by  1  pedatil  rtating  on  fiwtKnw*, 
which  are  alio  employed  to  ieirel  the  inatiument.  The  liM 
varia  (mm  a  minimum  with  circles  3  in.  m  diameter  to  • 
maamum  with  a  jG-In.  horiuntil  aikd  an  ig-in.  vertical  dtcle. 

TheodoUto  are  designed  to  measure  horizoatal  angla  with 
gnater  accurs^  than  vcetical,  because  It  ii  on  the  fom 
that  the  most  impDrtJUit  work  of  a  survey  depends^  measn 
of  vertical  ingles  ue  liibk  lo  be  much  Impaired  by  atmoiphi 
rtfraclion,  mora  puticuUrly  on  long  line*,  >o  that  when  heights 
have  lo  be  deterroioed  with  much  accuracy  the  theodolite 
be  diacaided  for  a  lereUiog  Inununent.    When  truly  odjuUed 
the  Iheodolile  meuuta  the  borlzoatal  angle  between  any  1*0 
objects,  however  much  Ihey  may  diStr  b  altitude,  ai  llw  pok 
Kai  and  any  teireitrlal  object. 

The  loatfumein  is  made  id  three  femu— the  Y  pattern,  the 
Evtnst  and  the  tmiwi.  Cvtoin  [sTta  an  Gonnon  to  all  tbe 
lormi  in  UK  and  to  the  leveL  The  stand  Is  goinUv  made  ciicular 
in  srciioii,  each  of  the  tbres  legs  being  shod  at  tl>e  lower  extremity 
with  steeL  Their  upper  ends  are  hinged  to  a  flat  plate  provided 
with  a  screwed  collar  d  laige  dlinieter  (fig.  I).  To  the  kgs  is 
screwed  ■  plate  <X>,  which  supports  the  lower  side  of  tbe  plate 
PP.  This  lecelve*  the  ends  ol  ihe  senwa  SS  by  which  the  iHm- 
iveni  is  levelled,  its  snnubr  ponlon  bddg  lacger  tkan  the  collar 
Id  do.  id  ihii.  uniil  damped  by  Ihe  screwed  pliie  above  It. 
ih*  whole  of  the  iimniment  eiiTpt  ike  legs  can  be  moved  hori- 
Dntally  in  my  dlrvction  to  the  coenl  of  about  )  In,  TUi  (orili- 
tates  renrring  over  a  pi^nt.  The  upper  plate  FP  is  bored  ccntially 
10  receive  a  pamllel  or  conical  pmar  which  supports  the  low 
circle  of  Ihe  theodolite  or  Ihe  arm  ol  the  level  which  carries  ibc 
teletcope.  In  the  theodolite  the  edge  ol  the  pUte  rr  is  bevelled 
and  divided  into  3A0  or  400  darees.  and  to  half  decrees,  or  to 
M  juiflutes  or  to  minutes,  accordiog  10  the  tise  of  tbe  instrument. 
A  cdtar  Is  provided,  which  when  tightened  onibc  vertical  onm. 

Id  Ihi  pbirPP.  Trthii  coiui  i."SluchH  i^o™mMimi  screw, 
snrkint  against  a  reaction  spring,  by  which  tbe  pbite  rr  can  be 
iDtatKi  through  a  small  arc-  Tbe  upper  plate  canving  two.  three 
or  [gut  verniers  w  is  attached  to  a  vertical  cooed  pilbT  peiilD^ 
through  tbe  t:enlre  of  Ibc  larger  pillar  and  rotating  in  it;  this 
pUle  can  be  clamped  to  tbe  kiiver  plale  by  means  of  the  screw  C, 
and  con  be  nMated  viih  itspect  to  it  by  ine  slow^nolioa  screw  d. 
On  the  upper  plale  an  placed  twv  •mail  levellint  hubblei.  and  iiro 
standards  a  are  attached  lo  ibe  upper  side  of  Ihe  plate  for  sup. 
poniog  tbe  trunnloni  of  the  lelescope  T.  Tbebearinpfbrreceiving 
the«  ttuiinions  are  V-ihaped;  the  V  on  one  side  Is  Ibed.  while 
the  otber  is  cut  through  and  can  be  nairourd  or  made  wider,  thus 
hiring  or  hnnsring  the  trunnion  by  means  of  two  capstan-headed 
...     "    .-L^  lelescope  the  vertkr"  "'""'"  ' ■" '""  '" 


I  This  wnnt  hsi  been  a  puiile  to  etymologists.  Various  ingmioui 
etplanaiicpns  have  been  given,  all  hesed  on  Ihe  spparrni  Creek 
formal  Ihe  word;  thus  li  has  been  derived  from  liMu.  10  see. 
MAi.  wny.  and  Krht,  smooth,  plain;  from  tf«P.  to  run,  and  SvXiK^, 
long,  and  in  other  wayi  equally  fanciful.  Another  Imafinaiy  origin 
has  been  surtesied  in  a  comipiFon  o(  "  Ihe  O  deleted,  i*  croeted 
out,  the  drrlc  bein?  crossed  by  dismeters  to  show  the  degrees; 
olhem  have  found  in  it  a  corruption  of  "  th,  alidade  "  U-iX  It 
would  appear,  however,  10  be  taken  rrom  rVe  O  Fr  IkadeUi  or 
ttcoffJrl,  the  name  of  s  Ireati*  by  oih  4aLwtuhis.  probatAy  a 
maiheiwiciaf,  («  NM,  «d  <?«r<„.  3^  ZST^.  MT.  *».  *e. 
Skcai,  EHm.  DIa..  loto),  °  '""^ 


ing  a  pctMectiDO  on  . .. 

■  bubble,  wbicb  should  be  parallel 

■t  cvitiw  Bae  <ri  the  lenisiB.    The  diagonal  leleacieie  m 

iiM  with  CTDia  bain,  oad  is  used  foe  the  bnal  centring  o( 

— ment  (ner  an  object.    The  oes  of  aluminium  !•  •!>. ,«. 

of  all  parts  not  hable  to  nudi  wear  is  to  he  eo 

V  low.  t£n  the 


t  vertical  clnde.    ' 


Pia.t. 


lifted  Di 

-lO  ID  me  Y  I 

■  "        ■     1.    Tlw  insiJ^SES! 
the  vertical  circli 

Germany  and  diewber 


g  therxlolifcs  arid   tnosit 


Instruments  an  aocnerimcs  cmpioyed.  jIk  eye  end  of  If 
■cope  tube  is  removed — a  counierpoiie  to  Ihe  object  end  bang 
suMilulcrf  In  its  place— end  a  piiim  is  insetted  at  tbe  iniencciioe 
of  the  visual  ails  with  tbe  tnosit  alio,  so  ihal  the  nvs  from  the 
abiect.glass  nay  be  nflccled  through  ooe  of  tbe  tubes  of  Ibe  Innut 

—  ,. ; —  ]„  ,[„  pivot  of  Ibis  tube.     In  this  ate  the 

igh  enough  lor  tbe  counterpoise  (opsMfredy 
nrisDnlal  eirdsi  but  Ihe  observer  Ma  elw*- 
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to  phoe  himBelf  at  tight  angtes  to  the  direction  of  the  object  be 
boDMrving. 

LeveUing  InstrumenL — ^This  is  another  surveyii^  instrument  oon- 
clsting  essentially  of  a  telesccMpe  bearing  a  le^  and  mounted 
horizontaUy  upon  a  frame.  To  the  upper  side  of  the  parallel 
plates  it  is  similar  in  construction  to  tne  theodolite.  No  pre- 
vision is  made  for  centring  over  a  point.  The  upper  plate  is 
boned  through  the  centre  and  carries  a  conical  pillar,  which  rotates 
frcclv  in  it  and  supports  a  horizontal  plate,  to  the  extreme  ends  of 
whioi  are  attached,  by  means  of  capstan  screws  or  otherwise,  two 
vertical  supports,  on  which  the  telescope,  which  is  constructed  to 
be  perpendicular  to  the  vertical  axis  of  the  instrument,  rests  and 
rotates  with  it.  The  level  bubble,  by  which  the  instrument  is 
brought  into  a  position  at  right  angles  to  the  axis  of  the  earth, 
is  generally  placed  on  the  top  of  the  telescope.  In  the  best  tcle- 
scopes,  whettier  for  theodolite  or  level,  the  diaphragm 'on  which 
the  image  is  formed  is  made  of  glass,  and  the  cross  hatn  are  engraved 
thereon.  In  the  level  the  eye-piece  and  object-glass  are  inter- 
changeable, to  facilitate  adjustment  for  coUimation. 

THEODORA,  the  wife  of  the  emperor  JuBtinian  (q.v.),  was 
bom  probably  in  Constantinople,  though  according  to  some  in 
Cyprus,  in  the  early  years  of  the  6th  century,  and  died  in  547. 
According  to  Procopius,  our  chief,  but  by  no  means  a  trust- 
worthy authority  for  her  life,  she  was  the  daughter  of  Acadus, 
a  bear-feeder  of  the  amphitheatre  at  Constantinople  to  the 
Green  Faction,  and  while  still  a  child  was  sent  on  to  the  stage 
to  earn  her  living  in  the  performances  called  mimes.  She  had 
no  gift  for  either  music  or  dancing,  but  made  herself  notorious 
by  the  spirit  and  impudence  of  her  acting  in  the  rough  farces, 
as  ono  may  caQ  them,  which  delighted  the  crowd  of  the  capital. 
Becoming  a  noted  courtesan,  she  accompanied  a  certain 
Hecebolus  to  Pentapolis  (in  North  Africa),  of  which  he  had  been 
appointed  governor,  and,  having  quarrelled  with  him,  betook 
herself  first  to  Alexandria,  and  then  back  to  Constantinople 
through  the  cities  of  Asia  Minor.  In  Constantinople  (where, 
according  to  a  late  but  apparently  not  quite  groundless  stoiy, 
she  now  endeavoured  to  support  herself  by  spinning,  and  may 
therefore  have  hctux  trying  to  reform  her  life)  she  attracted  the 
notice  of  Justinian,  then  patrician,  and,  as  the  all-powerful 
nephew  of  the  emperor  Justin,  practically  ruler  of  the  empire. 
He  desired  to  marry  her,  but  could  not  overcome  the  opposition 
of  .his  aunt,  the  empress  Euphemia.  After  her  death  (ustially 
assigned  to  the  year  523)  the  emperor  yielded,  and  as  a  law, 
dating  from  the  time  of  Constantine,  forbade  the  marriage  of 
women  who  had  followed  the  stage  with  senators,  this  law  was 
repealed.  Thereupon  Justinian  married  Theodora,  whom  he 
had  already  caused  to  be  raised  to  the  patriciate.  They  were 
some  time  after  (537)  admitted  by  Justin  to  a  share  in  the 
sovereignty;  and,  on  his  death  four  months  later,  Justinian 
and  Theodora  became  sole  rulers  of  the  Roman  world.  He 
was  then  about  forty-four  years  of  age,  and  she  some  twenty 
years  younger.  Procopius  relates  in  his  unpublished  history 
CAvixJora)  many  repulsive  tales  regarding  Theodora's  earlier 
life,  but  his  evident  hatred  of  her,  though  she  had  been  more 
than  ten  years  dead  when  the  Afucdola  were  written,  and  the 
extravagances  which  the  book  contains,  oblige  us  to  regard 
him  as  a  very  doubtful  witness.  Some  confirmation  of  the 
reported  opposition  of  the  imperial  family  to  the  marriage  has 
been  found  in  the  story  regarding  the  conduct  of  Justinian's 
own  mother  Vigilantia,  which  Nicholas  Alemanni,  the  first 
editor  of  the  Anecdola,  in  his  notes  to  that  book,  quotes  from  a 
certain  "  Life  of  Justinian  "  by  Theophilus,  to  which  he  fre- 
quently refers,  without  saying  where  he  fonnd  it.  Mr  Biyce, 
however,  discovered  in  Rome  what  is  believed  to  be  the  only 
MS.  of  this  so-called  life  of  Justinian;  and  his  examination 
of  its  contents  makes  him  think  it  worthless  as  ah  authority 
(see  Theophilus). 

Theodora  speedily  acquired  unbounded  influence  over  Her 
husband.  He  consulted  her  in  ever>thing,  and  allowed  her  to 
interfere  directly,  as  and  when  she  pleased,  in  the  government 
of  the  empire.  She  had  a  right  to  interfere,  for  she  was  not 
merely  his  consort,  but  empress  regnant,  4Uid  as  such  entitled 
equally  with  himself  to  the  exercise  of  all  prerogatives.  In  the 
most  terrible  crisis  of  Justinian's  reign,  the  great  Nika  in- 
■VTOCtioB  of  532.  her  courage  and  firmness  in  refusing,  to  By 


wheal  the  rebeb  were  cttaiekliig  th^  palace  saved  her  husbands 
crown,  and  no  doubt  strengthened  her  command  over  his  mind. 
Officials  took  an  oath  of  allegiance  to  her  as  well  as  to  the 
emperor  (ATot.,  viii.).  She  even  corresponded  with  foreign  am- 
ba&fitdon,  and  instructed  Belisarius  how  to  deal  with  the  popes. 
Procopius  descrUses  her  as  acting  with  harshness,  seizing  <m 
trivial  pretexts  persons  who  had  offended  her,  stripping  some 
of  their  property,  and  throwing  others  into  dungeons,  where  they 
were  cruelly  tortured  or  kept  for  yeara  without  the  knowledge 
of  their  friends.  The  city  was  full  of  her  spies,  who  reported 
to  her  everything  said  against  herself  or  the  administration.^ 
She  surrounded  bersclf  with  ceremonious  pomp,  and  required 
all  who  approached  to  abase  themselves  in  a  manner  new  eveb 
to  that  half-Oriental  court.  She  was  an  incessant  and  tyrannical 
match-maker,  forcing  men  to  accept  wives  and  women  to 
accept  husbands  at  her  caprice.  She  constituted  herself  the 
protectress  -of  faithkss  wives  against  outraged  husbands,  yet 
professed  great  aeal  for  the  moral  reformation  of  the  city,  en- 
forcing severely  the  laws  against  vice,  and  immuring  in  a 
"  house  of  repentance  "  on  the  Asiatic  side  of  the  Bosphonis 
five  hundred  courtesans  whom  she  had  swept  out  of  the  streets 
of  the  capital  How  much  of  all  this  is  true  we  have  no  means 
of  determining,  for  it  rests  on  the  sole  word  of  Procopius.  But 
there  are  sK^t  indications  in  other  writers  that  she  had  a 
reputation  for  severity. 

In  the  religious  strife  which  distracted  the  empire  Theodora 
took  part  with  the  Monophysites,  and  her  coterie  usually  con- 
tained several  leading  prelates  and  monks  of  that  party.  As 
Justinian  was  ^a  warm  upholder  of  the  decrees  of  Chalcedon, 
this  difference  of  the  royal  pair  excited  mudi  remark  and  Indeed 
much  suspicion.  Many  saw  in  It  a  design  to  penetrate  the 
secrets  of  both  ecclesiastical  factions,  and  so  to  rule  more 
securely.  In  other  matters  also  the  wife  spoke  and  acted  very 
differently  from  the  husband;  but  their  differences  do  not  seem 
to  have  disturbed  either  his  affection  or  his  confidence.  The 
maxim  in  Constantim^le  was  that  the  empress  was  a  stronger 
and  a  safer  friend  than  the  emperor;  for,  w&He  he  abandoned 
his  favourites  to  her  wrath,  she  stood  by  her  prot£g£s,  and  never 
failed  to  punish  anyone  whose  heedless  tongue  had  assailed 
her  character. 

Theodora  bore  to  Justinian'  no  son,  but  one  daughter— at 
least  it  would  seem  that  her  grandson,  who  is  twice  mentioned, 
was  the  offspring  of  %  legitimate  daughter,  whose  name,  how> 
ever,  is  not  given.  According  to  Procopius,  she  had  before 
her  marriage  become  the  mother  of  a  son,  who  when  grown  up 
returned  from  Arabia,  revealed  himself  to  her,  and  forthwith 
disappeared  for  ever;  but  this  is  a  story  to  be  received  with 
distrust.  That  her  behaviour  as  a  wife  was  irreproachabk 
may  be  gathered  from  the  fact  that  Procopius  mentions  only 
one  scandal  affecting  it,  the  case  of  Areobindus.  Even  he  does 
not  seem  to  believe  this  case,  for,  while  referring  to  It  as  a  mere 
rumour,  the  only  proof  he  gives  is  that,  suspectiiig  Areobindus 
of  some  offence,  she  had  torture  applied  to  this  supposed 
paramour.  Her  health  was  delicate,  and,  though  she  took  aU 
possible  care  of  it,  frequently  quitting  the  capitaJ  for  the 
seclusion  of  her  villas -on  the  Asiatic  shore,  she  died  compara- 
tively young.  Theodora  was  small  in  stature  and  rather  pale, 
but  with  a  graceful  figure,  beautiful  features,  and  a  piercing 
glance.  There  remains  in  the  apse  of  the  famous  church  of 
S.  Vitale  at  Ravenna  a  contemporaneous  mosaic  portrait  of 
her,  to  which  the  artist,  notwithstanding  the  stiffness  <tf  the 
material,  has  succeeded  in  giving  some  character. 

The  above  account  is  In  substance  that  which  historians  of  the 
two  centuries  and  a  half  prior  to  1885  accepted  and  repeated  rt> 
garding  this  famous  empress.  But  it  must  be  admitted  to  be  open 
to  serious  doubts.  Everything  relating  to  the  early  career  of 
Theodora,  the  faults  of  her  girlhood,  the  charges  of  cnieltv  and 
insolence  in  her  government  of  the  empire,  rest  on  the  soleautnority 
of  the  A  mcdota  of  Procopius — a  book  whose  credit  is  shaken^  by 
its  bitterness  and  extravagance.  If  we  reject  it.  little  is  left  against 
her,  except  of  course  that  action  in  ecclesiastical  affaire  which  ex- 
cited the  wrath  of  Baronius,  who  had  denounced  her  before  the 
iinrcioto  was  published. 

In  favour  of  the  picture  which  Procopius  gives  of  the  empress  it 
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pmf  bt^aij^uad  (i)  that  she  ocrtably  did  interfere  oonttentlv  and 
mrf^itrarily  u  the  administration  of  public  affairs,  and  showed  her- 
self therein  the  kind  of  person  who  would  be  cruel  and  unscrupulous 
in  her  choice  of  means*  and  (a)  diat  %ve  gather  from  other  writen 
an  impression  that  she  was  harsh  and  tyrannical,  as,  (or  instance, 
from  the  references  to  her  in  the  lives  of  the  popes  in  the  I«bsr 
PonltfiaUis  ([which  used  to  pass  under  the  name  of  Anastasius,  the 
papal  librarian).  Her  threat  to  the  person  whom  she  commanded 
to  bring  VigUius  to  her  was  "  nisi  hoc  feceris,  per  Viventem  in 
saecula  excoriari  te  fadam."  Much  of  what  we  find  in  these  lives 
is  legendary,  but  they  are  some  evidence  of  Theodora's  reputation. 
Again,  (3)  the  statute  {Cod,,  v.  ^  33)  which  repeals  the  older  law  so 
far  as  relates  to  scentcae  ntidieres  is  now  generally  attributed  to 
Jnstin.  anH  agrees  with  the  statement  of  Procopius  that  an  altera- 
tion ot  the  law  was  made  to  l^Iize  her  marriage.  There  Is  there- 
fore reason  for  holding  that  she  was  aa  actress,  and,  considering' 
what  the  Byzantine  stage  was  (as  appears  even  by  the  statute  in 
question),  her  life  cannot  have  been  irreproachable. 

Against  the  evidence  of  Procopius,  with  such  confifouklions  as 
have  been  indicated,  there  is  to  be  set  the  silenoe  of  other  writers, 
contemporaries  like  Agathias  and  Evagrius,  as  wcU  as  such  later 
historians  as  Thcophanes,  none  of  whonf  repeat  the  charges  as  to 
Theodora's  life  before  her  marnage.  To  this  consideration  no 
great  weight  need  be  attached.  It  is  difficult  to  establish  any 
view  of  the  controvert  without  a  long  and  minute  examination  of 
the  authorities,  and  in  particular  of  the  AnecdoUi,  But  the  most 
probable  conclusions  seem  to  be — (i)  that  the  odious  details  which 
ProcoptuB  gives,  and  which  Gibbon  did  not  Mush  to  copy,  deserve 
no  more  weight  than  would  be  given  nowadays  to  the  malignant 
scandal  of  disappointed  courtiers  under  a  despotic  government, 
where  scandal  is  alt  the  blacker  because  It  Is  propagated  in  secret; 
(3)  that  apparently  she  was  an  actress  and  a  courtesan,  and  not 
unprobablv  conspicuous  in  both  dioae  characters;  and  (3)  that  it 
b  impossible  to  determine  how  far  the  speci6c  charges  cl  cmelty 
and  oppression  brought  against  her  by  Procopius  deserve  credence. 
We  are  not  bound  to  accept  them,  for  they  are  uncorroborated; 
3ret  the  accounts  of  Justinian's  government  given  in  the  Autedt^ 
agree  in  too  many  reelects  with  what  we  know  aliunde  to  enable 
us  to  reject  them  altogether;  sndjt  must  be  admitted  that  there 
is  a  certain  internal  consistency  in  the  whole  picture  which  the 
Anecdota  present  of  the  empress.  About  the  beauty,  the  intel- 
lectual gifts,  and  the  Imperious  will  of  Theodora  there  can  be  no 
doubt,  for  as  to  these  all  our  authorities  agree.  She  was  evidently 
an  extraordinary  person,  bom  to  shine  in  any  station  of  life. 

Her  fortunes  nave  employed  many  pens.  Among  the  later 
serious  works  dealing  with  them  mav  be  mentioned  M.  Antonin 
D6bidour'8  VImpiraiHce  Theodora:  Etude  Critique  (Paris,  1885), 
which  Mndeavours  to  vindicate  her  from  the  aspersions  of  Procopius; 
and  among  more  imadniative  writings  are  air  Henry  Pbttinger's 
interesting  romance  Blue  and  Green  (London,  Hurst  and  Blackett, 
X879),  M.  RhangaUS's  tragedy  Qt6U»pa  ^Ipzig,  1884),  and  M. 
Sardou's  play  Tieodora,  produced  in  Pans  in  xsBa.  See  also  Dr 
F.  Daim's  Prokopios  von  Cdsona  (1865),  and,  ia  adctttion,  the  works 
dted  under  Justiniam.  (J.  Br.) 

TH'BODORA,  wife  of  the  Roman  emperor  Theophilus.  In  the 
bst  year  of  her  husband's  reign  (843)  she  overrode  his  ecclesi- 
astical policy  and  summoned  a  coimcfl  under  tlie  patriarch 
Methodius,  in  which  the  worship  of  images  was  finally  restored 
and  the  iconoclastic  clergy  dispossessed.  Appointed  guardian 
of  her  infant  son,  Michael  III.,  she  carried  on  the  government 
with  a  firm  and  judicious  hand;  she  replenished  the.  treasury 
and  deterred  the  Bulgarians  from  an  attempt  at  invasion. 
In  order  to  perpetuate  her  power  ahe  purposely  neglected  her 
son's  education,  and  therefore  must  be  held  responsible  for  the 
voluptuous  character  which  he  developed  under  the  influence 
of  his  uncle  Bardaa.  Theodora  endeavoured  in  vain  to  combat 
Bardas's  authority;  in  855  she  was  displaced  from  her  regency 
at  his  prompting,  and  being  subsequently  convicted  of  intrigues 
against  him  was  relegated  to  a  monastery.  She  was  sainted 
in  recompense  for  her  zeal  on  behalf  of  image-worship. 

THBDOORA  (d.  1057),  daughter  of  the  emperor  Const&n- 
tine  VIII.  Possessed  of  a  strong  and  austere  character,  she 
refused  the  hand  of  the  heir-presumptive,  Romanus,  who  was 
married  instead  to  her  sister  ZoS  (1028).  Though  living  in 
retirement  she  excited  Zo<&'8  jealousy,  and  on  a  pretext  of  con> 
q>{imcy  was  confined  in  a  monastery.  Id  1043  the  popular 
movement  which  caused  the  dethronement  of  Michael  V.also 
led  to  Theodora's  instalment  as  joint-empress  with  her  sister. 
After  two  months  of  active  participation  in  government  she 
aUowed  herself  to  be  virtually  superseded  by  ZoK'^  ^^^^  husband, 
Constantine  IX.  Upon  his  death  Iq  ^^  {n  spite  of  her 
seventy  years,  she  reasserted  her  doq^^^  righu  with  vigour. 


■Bd  fnutratad  *n  aUcmpr  to  soperaede  her  on  bdialf  of  the 
general  lincephorus  BiTcnnius.  By  her  firm  adminlstrntfam  she 
controlled  the  unrufy  nobles  and  checked  ntunerons  abusesj 
but  ahe  marred  her  reputation  by  excessive  severity  towards 
private  enemies  and  the  undue  employment  of  meniab  for 
advisers.    She  died  suddenly  In  losz^ 

See  G.  Finlay,^  B&lsrv  0/  Crteee,  vol.  H.  (Oxford,  1877);  G. 
Schlumbeiger.  L'Ap9pU  ByaenUiu,  vol.  iiL(P»ns.  190s). 

THBMKNIB;  the  name  of  two  popes.  Theodore  L,  pope 
from,  November  643  till  May  649,  succeeded  John  IV.  He  was 
the  son  of  a  bishop,  and  was  bom  in  Jerusalem.  A  xealous 
4^>ponent  of  monothditism,  in  the  course  of  the  probcacted 
controvefsy  he  In  a  Roman  synod  excommunicated  Pyrrhus, 
patriarch  of  Constantinople,  and  signed  the  document  with  Ink 
mingled  with  consecrated  wine.  Theodore  H  had  a  pontificate 
of  only  twenty  days  (Nov.-Dec.  897). 

THBODORB  (Rus.  Fedor,  or  Feodor),  the  niuio  of  three 
tsars  of  Hnssia. 

Thzodoss  I.  (155^-1598)}  tsar  of  Russia,  the  son  of  Ivan 
the  Terrible  and  Anastasia  Ronumova,  nominally  succeeded  hfs 
father  in  1584,  but  befaig  of  weak  Intellect  was  governed 
throughout  his  reign  by  the  boyar,  Boris  Godnnov,  whose  sister 
Irene  he  married  in  xsSa  On  his  death-bed  he  is  said  to  have 
left  the  throne  to  his  ooosort,  with  the  Patriarch  Job,  Boris 
Godunov,  and  Theodore  Romanov»  afterwards  the  Patilarch 
Phlhiret>  as  ber  chief  connsdlors.  Irene,  however,  retired  into 
a  monasteiy  and  her  brother  Boria  8tq>ped  into  her  plaoe. 

See  S.  M.  Solovev,  History  of  Russia  (Rus.),  vol.  vliL  (Petersbwg, 
1895*  Ac.). 

Tbzodoxe  n.  (T589-X605),  tsar  of  Russia,  was  the  son  of 
Tsar  Boris  Godunov  and  one  of  the  daughters  of  Malyuta- 
Skuratov,  the  infamous  favourite  of  Ivan  the  Terrible.  Pas- 
sionately beloved  by  his  father,  he  reccivoi  the  best  available 
education  for  those  days,  and  from  childhood  was  initiated  into 
aH  the  minutiae  of  government,  besides  sitting  regularly  In  the 
council  and  receiving  the  foreign  envoys.  He  seems  also  to 
have  been  remarkably  and  precociously  inteUigent,  and  the 
first  map  of  Russia  by  a  native,  still  p^reserved,  is  by  his  hand. 
On  the  sudden  death  of  Boris  he  was  pcodaimued  tsar  (x^th  Of 
April  1605).  Though  his  father  had  taken  the  precaution  to 
surround  hfan  with  powerful  friends,  he  Bved  from  the  first 
moment  of  his  reign  in  an  atmosphere  of  treachery.  On  the 
xst  of  Jtdy  the  envoys  of  Pseudo-Demetrius  I.  arrived  at 
Moscow  to  demand  his  removal,  and  the  letters  which  ihey  read 
publicly  in  the  Red  Souare  decided  his  fate.  On  the  loth  of 
JvSy  be  was  meet  foully  murdered,  in  his  apartments  in  the 
Kreml. 

See  D.  1.  tlovaisky.  The  Anarchical  Period  in  'the  Realm  of  Uoseoej 
(Rus.)  (Moscow,  1S94). 

ToEODoaE  IIL  (z66x-x68a),  tsar  of  Russia,  was  the  eldest 
surviving  son  of  Tsar  Alexius  and  Maria  Miloolavskaya.  In 
1676  he  succeeded  his  fathtf  on  the  throne.  He  was  endowed 
with  a  fiine  intellect  aad  a  noble  disposition;  he  had  received 
an  ezcdient  edocatloa  at  the  hands  of  Simeon  Polotsky,  the 
most  leanied  Slaveoic  monk  of  the  dax,  knew  P<^sh,  and  even 
possessed  the  unusual  accompUshment  of  Latin;  but,  horrib^ 
disfigured  and  hslf  paralyzed  by  a  mysteiiouB  disease,  supposed 
to  be  scurvy,  he  had  been  a  bopekas  invalid  fix>m  the  day  of 
his  birth*  la  1679  he  nanded  his  first  ooushi  Agatha  aivi 
assumed  the  sceptsa.  His  native  energy,  tfaou^  crippled,  wit 
not  crushed  by  his  terrible  diAbillties;  and  he  soon  showed 
that  he  was  as  thorough  and  devoted  a  xtlormer  as  a  mail 
ixu»mpetent  to  kad  axmies  and  obliged  to  Issue  his  orders  froip 
his  litter,  or  hfs  bed-chamber,  could  possibly  be.  The  atmoft 
sphere  of  the  oourt  ceased  to  be  oppressive;  the  light  of  a  nev 
liberalism  shone  in  the  highest  places;  and  the  severity  of 
the  penal  laws  was  oonsidesaUy  alftigatecL  fie  founded  the 
academy  of  sdenoes  in  the  Zaikono^passy  monastery,  where 
everything  not  expressly  forbidden  by  tl^  orthodox  churth, 
including  Slavonic,  Gre^,  Latin  and  Polish,  was  fb  be  taught 
by  fffmpetsnt  psofeHors.    Th«  chief  diifersnce  betwecs  th« 
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Tbebdonm  ud  \bt  iUtt  Pctdoe  Tcforu  mi  thai  whilg  tin 
lorsMt  were  ptiia>.rily,  though  noL  eicliaivdy,  f«  the 
ol  the  church,  the  Uitet  woe  prinHri]y  lot  the  benefit  o(  the 
■tats.  Tlie  nuMC  notable  tefotm  of  Theodore  UL,  bower 
was  the  aboUiian,  at  the  >u(getliDii  ol  Va^y  CaUtniin, 
ifjwtfiKukfiJH,  or  "place  priority,"  ■hkh  had  p«nlyiedthe 
vlu^  dWl  and  militiry  adminvtratian  ol  Muicovy  for  genera- 
tiou  (mc  Goi;minN).  Kencefonh  all  apiKuntineiil)  toibe 
dvil  and  mUitaiy  leivices  were  to  be  delenoiitcd  by  merit  inil 
the  will  of  the  sovcieign.  Theodore'i  coason,  Agatba,  (hated 
hii  ptogtBuve  views.  She  wai  the  StM  to  advoate  beaid- 
■heating.  Od  bet  death  (4th  o[  July  i6Si)  Theodate  manied 
Mittha  ApraUiaa.    lie  died  on  the  37th  of  Aptil  16S1,  wiih- 

THEDDOHE  (&>i-6oo),  Mventb  •cchUitacf)  of  Caaleihury, 
ra  bom  It  Tatsiu  in  CUidi  to  6oj.  On  the  doktb  of  W^uid, 
who  had  been  Bent'  to  Fcipe  Vbalian  by  Ecgbolit  of  Kent  and 
Oraio  oI  Nonbunibiia  in  667,  appareDtly  foi  couKtation  ai 
uvbhlahop,  Theodore,  who  bad  become  ptomfaent  in  the  Eaitcin 
votk  o(  the  church,  waa  ttoonmicndfld  by  Hadrian  of  NiridajTUm 
to  fill  tlie  vtaat  aee.  Vitalian  oomcciBled  Theodore  In  April 
688  on  condition  that  HidiiaO,  iftemtdi  abbot  oC  St  Peter't, 
<Untubuiy,  should  go  with  htm.  Hadtlan  vu  detained  for 
■ome  time  by  Ebroin,  the  Neuittlan  mayor  erf  the  palace,  bu 
Theodore  leached  Eo^and  in  May  fi6g.  Accotdlii(  10  Bede* 
■ccount  be  made  a  tour  ol  the  whole  of  Anglo-Sauii  Englanr 
reforming  abuses  aud  giving  instruction  aa  to  the  monaati 
rule  and  the  canonical  Eaater,  Bcde  alao  declares  that  he  wa 
the  £rst  archbishop  to  whom  all  the  "  church  of  the  An^ea  '* 
lubmitled.    From  the  £ist  hi 


Sa>  M.  P.  Faaodia.  ITit  FinI  Se 
lb  Grml  (Ru..)  IMoKOV,  187J). 
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pite,  assigning  Biai  to  But  Aiglia.  Pulta  to  Sochestet, 
bete  to  WesKit,  and  Ceadda  after  rectauecnlion  to  Metda. 
He  brought  the  tuonaalic  education  up  to  dale  by  introdiiKlng 
Uleraryii  metrical  and  mu^cal  studies.  In  673  Theodore  pre- 
rided  at  the  fint  <ynod  o[  the  detgy  In  Eii^nd  which  was 
beld  at  Hertford.  Various  disdplbiaiy  regulations  weie 
emphuisied,  aud  au  aTiniial  meeting  atianged  at  a  pLwe  called 
Oovcshoe.  After  this  council  Theodore  revived  the  East  Saion 
biohopric,  to  which  he  appointed  Eaiconwald.  5oon  alter  the 
first  upuU™  of  Wilfrid  in  A7S  he  divided  the  Nonhurabilao 
diocese,  appointing  Trumwine  bishop  to  tlie  PIcta.  This  led 
to  a  quarrel  with  ^VilIrid  which  was  not  finally  settled  untH 
686-687.  In  l'79  Theodore  intervened  to  make  peace  between 
Ecgbitb  of  Xoithumbria  and  Aethelied  of  Merda.  Be  pteaided 
■t  other  synods  h«ld  in  6S0  at  Hatfield  and  in  6B4  it  Twytotd, 
and  died  in  690.  A  penitential  compoMd  under  Tbeodote's 
ditedion  is  iiill      ■     ■ 

See  Bede,  BU.  EOl.. 
Eddlin,    VBa  WUSrUil  In 

)>r^,  vol.   i.    (London,    lt,„.  „-., ^— ,  . 

Eaila  ■»!  PlumniCT  (Difocd,  lBm)i  Ifaddaa  ud  StitbU,  Ci 
aai  EtdahOiaitSeHimttii  ((M«d,.i8<9-7«).  IB.  Ift^i). 

«i  th*  Emperor    '  i  I-._. ^ 

'     s  ol  CoaMaulnopia  try  tba  Lidis  (1*03-4).    After 


■e  the  eUef  nllylnHiolot  for  hb  coiratfymin.  Relieved 
ei  the  daagcT  of  tnvaiion  by  a  Latin  tatce  wfiidi  had  defeated 
bdm  la  1104  but  vat  reoDed  to  Europe  by  a  Bnlarlan  iDvatfon, 
be  set  to  work  fo  form  a  naw  Byiantlne  Mate  n  Asia  Minor, 
and  Id  1106  ascumed  ibe  title  of  emperor.  DtnlDg  the  next 
yean  neodon  waa  betet  by  enealea  on  divert  tfdea.  Be  ouln- 
talned  hbnaeU  itubbomly  1b  drfentjvt  eampaigni  ag^nn  the 


victory  was  gained  {a  iiio,  when  (n  a  battle  neu  Pltidlaa 
Antiocb  he  captured  Alcidus  and  wrested  the  town  itself  from 
Ibe  Turks.  At  the  end  of  bis  reign  be  ruled  over  a  LCrritoiy 
roughly  contcrminoua  with  the  old  Roman  provinces  of  Afia 
and  Bithynla.  Though  there  ii  no  proof  of  higher  quaHties 
ol  italesmanship  in  him,  by  bis  courage  and  military  skill 
be  enabled  the  Byiantine  nation  not  metdy  to  survive,  but 
ultimately  to  beat  back  ibe  Latin  invasioa. 
See  E.Qbbon,  Till  DoIwaiiJ  Fan  iT  tfi  Rmui  EhMiv,  vol.  n. 

■ iry  (London,  l8o6)iG.FmIiy.HN(i»yorC«Be,  vol.  Hi. 

77);»ildAMenarlli-   "—-•----->.------■    ■- 
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Theodore's  gtandson.  Theodore  H.  (Laacaris),  emperor  from 
list  to  I9SS,  is  chiefly  nolinable  foi  two  brilliant  campaigns 
by  which  he  recovered  Thrace  from  the  Bulgarians  (iijs-st). 
His  ni-beallh  and  euly  death  prevented  his  making  luU  use  of 
hla  ability  at  ■  mler. 

Skit  (fJA.  ivt^J." 

luKE  Lascaus,  daughter  of  Theodore  I.  (Lascaris),  waa  6aL 
married  to  the  general  Andromcus  Palaeologus,  and  after  bit 
death  became  the  wile  of  Tbeodore'B  aucceasn,  Jobn  Vatalie* 
(f.a.),  and  mother  of  theodore  II.  She  Is  much  praised  by 
bistotians  for  her  modesty  and  prudence,  and  is  uid  to  bava 
brought  about  by  bee  eiamirie  a  considerable  improvement 
In  the  morals  of  her  natloD.  Sbe  died  book  ten  yean  before 
her  husband. 

THBODORB  OF  >0PS1IBSnA  (c.  3SO-438),  early  Christian 
theologian,  tbe  moat  eminent  repreaenUtive  of  the  •o-<a]led 
school  of  Auiodi,  waa  bom  at  KKlitxb  about  the  middle  of  tbe 
4t)i  century  and  wa*  a  friend  of  Jobn  ChryBostom:  In  rhetoric 
the  celebrated  Ubaidui  vis  bis  teacher.  Soon,  however,  he 
attached  Uoiidt  to  the  school  of  the  great  eiegete  and  ascetic, 
Qlodonn,  ■  pietbyler  in  AnUoch,  and  with  only  a  transitoTy 
poind  of  TarJUatlon,  froni  lAich  he  was  iron  bail  by  ChryBostom. 
be  remained  fa/thfvl  to  the  theology  and  Iscelic  discipline  of 
this  master.  Uodec  Diodorus  he  liecama  a  sklUul  eiagete, 
and  ultimatdy  outacripped  his  master  In  bibbcal  leaniing; 
AboDt  jSj  Theodore  became  a  presbyter  In  Antiocb,  and  began 
to  write  against  Eunomiua  the  Ariin  and  against  the  chritlology 
of  ApcdUnaris.  Soon  after  391  be  became  bishop  of  Mc^ucslia 
lnCtUda(tb«»odanU]MltneBr  Adana).  As  such  he  was  held 
In  great  rtigiect,  and  took  part  In  several  synods,  with  a  repitia- 
tiaa  for  oitliodoiy  that  waa  never  questioned.  It  waa  greatly 
to  hit  advantage  that  In  the  EasMm  C^urdi  the  period  betweeo 
the  years  jgo  and  4a3  was  one  ol  comparative  repose.  He  was 
OD  Diendly  teroa  even  with  Cyril  of  Aleiandrb.  He  died  in 
43B  or  4>4,  Just  at  the  be^nning  of  the  Nesiotian  tonlrovctiy.  > 
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'  Bd.  P.  B.  Chabot  (Paris,  iSn)- 


TU  BJtH^  vcn  Vifinhr  tlw  Setomwilr  vriiiap  tad  tb*  book  tt 
J<X>}  CantldM  M  crobmcd  u  a  BupdBl  poem  dI  SotniDcni'ii  ttie 
h»k  ol  Job  ippeunl  U  him  in  muy  fkat  ioMy  wnthy  oi  tD 
•oUect,  ud  lie  cxniira  the  vrilcr  ihirplr;  Chnnklei,  En  and 
Nencnub  bt  cntinly  iHectrd;  he  denied  tlic  nccuncy  of  the 
dtlei  of  tbi  PBhm,  anticipated  the  M-pollu^  tlut  nuny  oT  tbem 
beloni  tD  th*  Macaban  itc  ■«■  irffrrTd  tbe  iiHaUnl  Mcvianic 
tieianit  atmoit  tavaisbly  toUabbnol  laid;  beevcDcrhiciisI 
tbe  Catbcdk:  aiutla  and  njactcd  tha  opiMle  if  Jama,  rh^rw 
Itrlidca  lucfa  aa  tbeie  biing  Tbndm,  U  aH  patriclic 
tvarcaC  to  tha  nodcrn  iiilnt,    *"'  " — " — ' — *""  — '"^~ 


THBODOR£T 


3«  CORUiwiilaTWa  omtain  a  sreac 


■nXflltsKiiaeaxnaliiiaCiiL   Bat,Battaa(«hvlwiiL  hi , 

niuA  not  be  Qvcnitinutcd.  It  falk  behind  that  of  Ozi^n,  Eiaiebhie 
and  jerofne,  n««itiutuH&ig  tbe  aupmori^  of  bk  pvlhod  It  It 
•ndiiny  noticeable  that  Theodun  tmiiblu  hlnueK  Hitle  abon 
mtval  oltidna.  He  aiaqilv  aca|ila  Iha  teat  of  the  LXX  a*  thai 
ar  nWath^n,  and  new  muaf  eiti  the  ali^teaf  effort  to  cnatrvl  it 
by  tbe  on^nal  or  oven  by  tbe  Syriac  He  Eia  prouic  and  often 
monotonoUB  vrller,  and  hai  other  taultt,  tj  a  lack  of  iniight  into 
the  d«^r  movenwntfl  of  acrlptuia]  thojgbt.  atkd  a  want  of  ef^rttiial 

Ib  addilloa  tn  hi>  eomoeitirii 
dafnutioKiolankal  woHct,  which 
hii  death  diasitrauily  for  hi>  tit.^.    — 
Theodore  aeceptetl  the  KiMne  temdifng 
Triaily,  bat  at  the  wne  tim-  "-  -■■-— 
wry  doaa^  appfwJuns  tiut 
id  bU  oppoeition  to  hU  Tellow- 
perhapa  Ilie  '  ' 


nte  long  aft 
of  DiSJon 

»k  up  a  pcakion 

ApaUiaant  of  Laodicea. 


bouu).  He  ftona  with  ,  .. 
voild.  Man  ia  the  liKulBH  of 
the  materiaJ  and  tbe  Bphftunl. 
rntcred  by'Clmft-  ^xndinc  I 
oevpieU  maohood,  which  had  to 
devdopmenl  iuK  a«  in  tht  case 
"le  LogcH  only  supported 


euentlalfy  coniwcted  with  bimi  the  Lopna  diRh  hi  hfm  [hf/mtf). 
but  any  tuch  thin^  a»  fivnv  fwrrt  did  pot  and  could  not  eiiK. 
berauaa  the  finite  la  not  "capax  Innniti,"  aad  becaiue  any  ItuAt 
wouM  have  deAroyed  tl  '     '  " 

Bober  and  ihoughtCid  i 
tendenw  to  gtve  pmmli 


, of  theatit™  Of 

thcnloelanaof  the  Weel'-u  obtdning  from  Jim 
1^  ot  hfi  worfcB  in  tha  coatrDvenv  of  tfHi'  T^ 
act  of  tha  empenr  vat  UHiiiuied  by  the  fifth  or 

and  Thcodofv'a  Bame  waa  accDnkaaly  deleted 

orthodox  wrilera.  Frooi  that  day  Tneodore'a  vocka  ceated  tc 
nd  adthia  tbe  Byrantiae  CburcKp  and  hence  haw  been  I 
Syilana.  on  the  other  haod,  haw;  alwmya  held  In  high  ei 
pawxy  of  .the  (iiat  taactaer,  and  have  ««i  arned  b 
Itoiliy  u>  kia  same.   Tba  Neatonana,  ~'~  '-"-i  >■—     • 


Un  la  Syiiac 

Thaodon  took  part  ado  In  tbe  Pelagiai 
-^1  it  tagtd  ia  FaleNloe.     Ir  "•-  — 

jl.'  bA  r^  X*Ti»r«  #ni 


large  number  of  wridn^  by 


ETXriSSr 


only  partially  pre- 

of  orL^nal  ain  and  Jcmtne 

ali'icta'nKe^ 


r  the  theory  of  Augimlne  i> 


ncanJed  it  at  a  docti 


ia  .not  sDipiaing;  he  note  nearly  ta 


reoived  by  hiiB  in  CiUda. 

bnahat  of  Theodore,  PolychnHiiua  by  name,  biahop  of 
'.  high  fame  aa  an  o«r -■ — 


in  Syria  {d.«oJ, , 

tha  theofogy  o'  the  ichaol  of  Antioch. 

UtBUiuBL— Migne.  fowl. 
Btemi  of  ThBOdt--  "—  "— 


Gr.,  Iivl.    The  Creek  If 


«  the  cata1os}ie  —  .— ^...^.-,  ^ 
)edj«UH  tb*  Ntatnrian  metropoM_„ 
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inmi.  Mft.  «•  N.T.  Cmm-  TVila. 

--,,.      on  tha  Paalioe  eiiMlat  fflna,  St** 

bpaai Snfuauut.  Mf,  lS<3, L Maeq.) hava imm «IM by  H.  B. 

iNo-Sa).  along  with  the  Cicek  ftagnieati  aad  the  f ragniBRa  of  Ae 
lial  wrMnn;  on  ttak  edit£n.  eee  E.  Schtttai,  VmT  UL 
BSo-Bi.  Tlie  niBuaeulary  «  tha  Mlnoe  PropMa  wBI  be 
~  >,  BailM.,r"   '•"  "— *-    •■-' 


iptiriailt  4er  K^,  pma.  A^i.  it  W 
ia,  I9n, pp. 3Mwq-   Enracufmn tbawiiiingaolTheoikaa 

I  the  CuniatofMarhB  Menalor,  in  the  Acta  oI  tha  tbhd  tod 


The  prlaopal  moMgnph  on  ThtodoR,  anait  trom  ih«  proien- 

of  Swete,  and  the  lanH  wriln'i  an^ck  In  D*L  CkHilaa 

-  '  'ithatof  M.iahn(TTI.a  Ma^iL^/imflfcirXf*. 

nirg,  iBSoJ.     On  hia  iip— ■-■■ —  '—  •'■-  "-^ 


^r,  N.  (18B7 
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.  ol  Cytrhus,  as  Important  writer  in  Ibc 
domajni  ol  exegcui,  dogmatic  theology,  cfaurch  bisUny  and 
ascetic  theology,  fas  bom  In  Antloch,  Syria,  about  ]96.  At  an 
early  age  be  catered  the  cloister;  and  in  413  be  became  bishop 
eS  Cyrrhot,  a  unall  dly  in  a  wild  diatiict  bclHMn  Andoch  and 
the  Eupbnta,  nhne,  dcept  ioi  >  abort  pesiod  of  exile,  be 
spent  tbe  temaindtr  of  hIi  life.  Tbe  date  of  his  death  [>  uncertain, 
but  II  must  have  been  at  least  sii  or  seven  years  later  than  the 
conncQ  of  Chakedon  (451).  Akbough  thoiougUy  devoted  to 
tlw  Idak  a(  HMDaMiduD,  Iw  dbebirged  his  qriicopsl  dutiea 
with  nmarkaUc  ttal  and  fidcUtjr.  He  itas  diHgent  in  tbe  cun 
of  louls,  labouiing  haid  and  aucceiBfuIly  for  the  conversion  of 
tke  nuncna*  fjMMk  coninunkiea  ami  other  bcredcal  accu 
whkJi  Min  mabiUlned  >  footing  within  tbe  diocese.  He  himself 
daims  to  have  bron^  more  than  a  thousand  Harcionita 
wiibia  tbe  pale  of  the  diuich,  and  to  have  destroyed  many  copiea 
ol  tbe  DiaUttarm  of  Tatian,  which  were  ilill  in  ecclesiaslical 
nw;  and  be  alio  enrtcd  blmieH  to  impiwe  the  diocese,  which 
vas  at  once  laise  and  poor,  by  building  bridges  and  aqiiedncta; 
bcauljlyinj  tbe  town,  and  by  aimitar  works. 

Aa  an  eiegete  Theodom  helonia  to  the  Antioehene  acboot,  of 
whkh  DiodoruB  of  Tarwii  and  Theodore  of  MopabMia  were  the 
beadi.     He  waa  not  actually  tbe  perianal  diidple  of  eicber,  bvt 

be  adopted  their  aiethodi,  Ihoii(h  without  tbe  a — ' — ' 

beidneit  of  the  firM-naned.    "' 

Canticlea,  ob  the  Propbett, 
~    -  ^ebatt 


PaubM  epbtht— tbe  ba  the  moat  nluabM  an  anang  (ha  beat 
perlarmaneea  of  Ibe  (atbeis  of  tbe  church.  They  an  hnef ,  yet  not 
wandng  In  that  dement  of  praccfcal  edification  «  wMch  Chryioeiom 
lay*  tpecfal  weight  aa  chaiactetiitic  of  the  Antloehenea,    In  ackfitica 

(of  that  on  luiah,  for  enniple),  principally  met  »Sih  In  tntenae. 
Then  an  abo  aneoal  duclditioiw  of  some  difficult  Scrlptun  icnfc 
Theodont'i  ehiel  impartancB  tt  as  a  docmatk  tbeotogian,  k 
hairing  fallen  to  Ms  lot  to  take  pan  hi  the  Neitorian  conioveny 
•ad  »  be  the  nuit  eonidenhk  opponent  of  the  vkwa  of  Cyril 
and  [XoKims  of  AksBsdiia.  For  mm  than  twenty  yean  be 
maintained  the  itrutgle  againat  the  Alexandrian  dogmatic  and  ila 
fonnluae  (ftar^Bi,  rtttan  ttit  MrrtaWt  Mia  bji^mnit  fo^nr  #ivut, 
and  the  hkc).  and  Ui«fat  that  In  the  pertoa  of  Chmt  w« 
moat  itrletly  dirtiofuidi  two  natBIM  (lljpcilasa).  wbkh  an  nnited 
indeed  b  one  penon  (fnng^n).  but  an  not  amalgamaled  hteeaenn. 
For  these  yeara  hii  history  colncidea  with  that  of  the  Caatem 
Chnrch  from  uirto  4SI,  and  lor  thi>  ven>  reason  h  la  impotable 
to  sketch  it  even  bnelly  here  (aee  Hejetr.  Cni'/acli.,  vol.  il.). 
Tha  iasue  was  not  unlaTuirable  to  Theodcot'a  cause,  but  melan- 
■  I7  ^e*"  ''  ■.    .  ^   .    . 
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Cod,  and  who  divide  tbe  c 


lap^nly  yielded  to  'prrssuw 

n  Holy  Virgin  Mother  d 
two.''  AaThesdontb-^ 
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prevtoualy  been  a  cowunt  <lef«ider  of  NMtocius  It  mw  {ftipoMible 
for  him  to  concur  in  this  sentence  upon  bis  uolortuoate  mend  with 
a  clear  conacienoe,  and  in  point  of  tact  he  did  not  chanee  his  own 
dogmatic  position.  It  is  painful,  therefore,  to  find  mm  m  his 
•absequent  Epitom*  classing  Ncstorius  as  a  heretic,  and  speaking 
of  him  vith  the  utmost  hostility.  Some  of  Theodoret's  dogmatic 
works  are  no  longer  extant:  of  nis  live  books  Ilcpt  AroitfpiM^irtwf, 
for  example,  directed  against  Cyril  after  the  council  of  Ephesus, 
we  now  possess  fragmenu  roeruy.  A  eood  deal  of  what  passes 
under  his  name  has  been  wrongly  attributed  to  him.  Certainly 
genuine  are  the  refuution  ('iiwcpsv^)  of  Cyril's  twelve  LftS^aturftot 
of  Nestorius,  and  the  'EpopUrnst  or  IIoX^op^,  (written  about 
446),  consisting  of  three  dialogues,  entitled  req;)octiveiy  'Arpcrrof, 
'Av^vrof,  and  'AvoMr,  in  which  the  monophysitism  of  Cyril  is 
opposed,  and  its  Apoilinarian  character  insisted  on.  Amonip  the 
apologettcoKlogniatk:  works  of  Theodoret  must  be  reckoned  his  ten 
discourses  IIi^  rpOTDJat. 

Theodoret  gives  a  valuable  expositkm  of  his  own  dogmatic  in 
the  fifth  book  of  his  Jilptrudit  uun,tMaM  iwtroM. .  *lro»ay  «- 
ferrad  to.^  This,  the  latest  of  his  works  in  the  domain  of  church 
history  (it  was  wriUen  after  451).  is  a  source  of  great  though  not 
of  primary  hnporunoe  for  the  history  of  the  old  heresies.  In 
spite  of  the  investigations  of  VoUimar  and  Hilgenfeld.  we  are  stiu 
somewhat  in  the  dark  as  to  the  authorities  he  used.  The  chief 
uncertainty  is  as  to  whether  he  knew  Justin's  Syntapnc,  and  also 
as  to  whether  he  had  access  to  the  PkUosopknmena  of  Hippolytus 
in  their  complete  form.  Besides  this  work  Theodoret  has  also  left 
OS  a  church  history  in  five  books,  from  324  to  439jwhich  was 

Kblished  shortly  before  the  council  of  Chalcedon.  The  style  is 
tter  than  that  of  Socrates  and  Soaomen.  as  Photius  has  remarked, 
but  as  a  contribution  to  history  the  work  is  inferior  in  importance. 
Its  author  made  use  of  Euaebms's  Xf/c  af  ConstatUine,  and  of  the 
histories  of  Rufinus,  Socrates  and  Sozomen,  and  probably  of  Phito- 
stoigius  as  welk  He  also  used  other  sources,  and  made  a  thorough 
atttcfy  of  the  writings  of  Athanasius,  but  apart  from  some  docu- 
ments he  has  preserved,  relating  to  the  Ariaa  controversy,  he  does 
not  contribute  much  that  is  not  to  be  met  with  in  Socratea.  As 
regards  chronology  he  is  not  very  trustworthy:  on  the  other  hand, 
his  moderation  towards  opponents,  not  excepting  Cyril,  deserves 
recognition.  The  TEXX^rutAv  $tpar«»rudi  vtBmikriof  iD$  Cwtmiis 
CroMorwn  AffecHoHtbus) — written  before  4A8 — is  of  an  historical 
and  apologetic  character,  very^  largely  indebted  to  Clement  of 
Alexandria  and  Eusebius;  it  aims  at  showing  the  advantages  of 
Christianity  as  compared  with  "  the  moribund  but  still  militant  " 
Hellenism  of  the  day,  and  deals  with  the  asiaults  of  pagan  advert 
■ariea.  The  superiority  of  the  Christian  faith  both  philosophicaily 
and  ethically  is  set  forth,  the  chief  stress  being  laid  on  roonachism, 
with  which  heathen  phik>sophy  has  nothing  to  compare.  Much 
prominence  is  also  given  to  tne  cult  of  saints  and  martyrs. 

On  this  side  of  his  character,  however,  Thoodonet  can  best  be 
studied  in  the  thirty  ascetic  biographies  of  his  4tXtf«ot  laro^a. 
This  collection,  which  has  been  widely  rcad,^  is  a  pend&nt  to  the 
JJistoria  Ltuuiaca  of  Panadius  and  the  monkish  talcs  of  Sozomen. 
For  the  East  it  has  had  the  same  importance  as  the  similar  writings 
of  Jerome,  Sulpicius  Sevcrus  and  Cassian  for  the  West.  It  shows 
that  the  ''  sobnety  "  of  the  Anti6chene  scholars  can  be  predicated 
only  of  their  exegesis;  their  style  of  piety  was  as  exaggerated  in 
its  devotion  to  the  Ideals  of  monasticism  as  was  that  of  tneir  mono- 

Ehysite  opponents.  Indeed,  one  of  the  oldest  leaders  of  the  school, 
Hodortis  of  Tarsus,  was  himself  among  the  strictest  ascetics. 
181  letters  of  Theodoret  have  come  down  to  u&  partly,  in  a 
aeparate  oollcctton,  partly  in  the  Aeia  of  the  oouncils,  and  partly 
in  the  Latin  of  Manus  Mercator;  they  are  of  great  vahie  not  only 
for  the  Uography  of  the  ^writer,  but  also  for  the  history  of  his 
diocese  and  of  the  church  in  general. 

The  edition  of  Sirmond  (Paris.  1643)  was  afterwards  completed 
fay  Gamier  (1684),  who  has  also  written  disaertations  on  the  author's 
works.  Schulze  and  Ndsaclt  published  a  new  edition  (6  vols,. 
Halle,  1769-74)  baaed  on  that  of  their  predecessors:  a  gbssary 
was  aftenN^rds  added  by  Bauer.  The  reprint  will  be  found  in 
vols.  lxxx.-lxxxiv.  of  Migne.  and  consideraUe  portions  occur  in 
Mansi.  The  church  history  has  been  published  liequently  in  con- 
nexion with  the  histories  ol  Socrates.  Soaomen  and  others,  $.g.  by 
Vaksius  (1603)  and  Reading  (1720).  There  is  an  English  transla- 
tfon  <^  the  history  by  Bkx>mfield  Jackson  in  the  Nictif  end  Post- 
Nicette  Fathers,  series  ii.,  vol.  Ui.;  the  translation  including  also 
the  dialogues  and  letters 

Besides  the  earlier  labours  of  Tillemont,  Ceillier,  Oudin,  Du  Pin 
and  Fabridus  and  Harlcss,  ace  Schr6cUh,^*f^hetit>esck,,  \<A.  xviii.; 
Hcfele.  Cme.-Ksck.,  vol.  ii.;  Ricbtcr,  X>s  Theodoreto  Epp.  Paul. 
fnterpreU  (Lcipxig.  r823):  Binder,  Eludes  sur  Thioderei  (Oneva, 
1844):  StUudlin.  Ce9ck  u,  IM.  der  Kirckengesch.  (Hanover,  1827); 
Kihn.  Die  BedetUuMl  der  OMiioih.  Schuk  (1866);  Diesid,  Das  A.  T 
in  der  ckrisU,  KMk  (J«m«  ^)i  Spccht,  TheodiMr  9.  MopsveUia 

'  Roman  Catholic  writers  vary  greatly  in  their  estimate  of 
Theodoret's  christology  and  of  his  general  orthodoxy.  On  Ber- 
tram's essay  on  this  suDJcct  {Theodoreli,  Episcqpi  CyrensU,  Doctrina 
ChruUihika,  HiUcsheim,  1883}.  MX  Theol.  UL-Zttmg.  (1883).  563  teq. 


M.  TheedoMl  %.  Cyrus  (Munfch,  iSli):  Koob^  H^Theodonlo  CbaiMOtf 
el  Euselfii  Comptialore  (HaQe.  1883).*  Nolte  !n  the  Tithint.  Qmr- 
talsckr.  (1859),  p.  A02  seq.;  Mollcr,  art.  "Theodoret,"  in  Hcrzog* 
Hauck's  Reaiencylu.;  Venables's  article  in  Smith  and  Wace'a  DicL 


and  especiauy  GQldenpenning,  Die  Kirchentesch.  aes  i  neoaont  ten 
Kyrrhos  (Halle,  1889).  (A.  Ha.;  A.  C  McG.) 

THBODORIC.  king  of  the  Ostrogoths  {c,  454^536).    ReCerring 
to  the  article  Goths  for  a  general  statement  of  the  position  of 
this,  the  greatest  ruler  that  the  Gothic  nation  produced,  we  add 
here  some  details  of  a  more  personal  kind.    Tbeodoric  was 
bom  about  the  year  454,  and  was  the  son  of  Theudenoir,  one  of 
thxee  brothers  who  idgned  over  the  East  Goths,  at  that  time 
settled  in  Pannonia.    The  day  of  his  birth  coincided  with  the 
arrival  of  the  news  of  a  victory  of  his  uncle  Walaniir  over  the 
sons  of  Attila.    The  name  of  Theodoric's  mother  was  ErcUeva, 
and  she  is  called  the  concubine  of  Theudemir.    The  Byzantine 
historians  generally  caQ  him  son  of  Wakmir,  apparently  because 
the  latter  was  the  best  known  member  of  the  royal  fraternity. 
At  the  age  of  seven  ho  was  sent  as  a  hostage  to  the  court  of 
(Constantinople,  and  there  spent  Xen  years  of  his  life,  which 
doubtless  czerdsed  a  most  important  influence  on  his  subsequent 
career.    Soon  after  his  return  to  his  father  (about  471)  be 
secretly,  with  a  comUalus  of  xo,ooo  men,  attacked  the  Icing  of 
the  Sarmatians,  and  wrested  from  him  the  important  city  ol 
Singidunum  (Bdgrade).    In  473  Theudemif,  now  chief  king  of 
the  Ostrogoths,  invaded  Moesia  and  Macedonia,  and  obtained 
a   permanent  settlement  for  his  people  near  Thcssalonic^. 
Theodoric  took  the  chief  part  in  this  expedition,  the  result  of 
which  was  to  remove  the  Ostrogoths  from  the  now  barbaroua 
Pannonia,  and  to  settle  them  as  foedcrati  in  the  heart  of  the 
empire.    About  474  Theudemir  died,  and  for  the  fourteen  follow- 
ing yean  Theodoric  was  chiefly  engaged  in  a  series  of  profltkst 
wars,  or  rather  plundering  expeditions,  partly  against  the 
emperor  Zcno,  but  partly  against  a  rival   Gothic   chieftain, 
another  Theodoric,  son  of  Triarius.'    In  488  he  set  out  at  the 
head  of  his  people  to  win  Italy  from  Odoacer.    There  is  n* 
doubt  that  he  had  for  this  enterprise  the  sanction  of  the  em- 
peror, only  too  anxious  to  be  rid  of  so  troublesome  a  guest. 
But  the  precise  nature  of  the  relation  which  was  to  unite  the 
two  powers  in  the  event  of  Theodoric's  aucoess  was,  perhaps 
purposely,   left   vague.    Theodoric's  complete  practical  indo* 
pendence,  combined  with  a  great  show  of  deference  for  the 
empire,  reminds  us  somewhat  of  the  relation  of  the  old  East 
India  (Company  to  the  Mogul  dynasty  at  Ddhi,  but  the  Ostfogotli 
was  sometimes  actually  at  war  with  his  imperial  friend.    The 
invasion  and  conquest  of  Italy  occupied  more  than  four  years 
(48S-493).    Theodoric,  who  marched  round  the  head  of  the 
Venetian  GiJf,  had  to  fight  a  fierce  battle  with  the  (kpidad, 
probably  in  the  valley  ck  the  Save;    At  the  Sontius  (Isonao) 
he  found  his  passage  barred  by  Odoacer,  over  whom  he  gained  a 
complete  victory  (28th  of  August  489).    A  yet  mote  decisive 
victory  followed  00  the  30tb  September  at  Verona.    Odoacer 
fled  to  Ravenna,  and  it  seemed  as  if  the  conquest  of  Italy  was 
complete.    It  was  delayed,  however,  for  three  years  by  tht 
treachery  of  Tufa,  an  ofiicer  who  had  deserted  from  Ac  service 
of  Odoacer,  and  of  Frederic  the  Rugian,  one  of  the  companiooa 
of  Theodoiit,  as  wdl  as  by  the  intervention  of  the  Bargundiana 
on  behalf  of  Odoacer.    A  saHy  was  made  from  Ravenna  by  the 
besieged  king,  who  was  defeated  in  a  bloody  battle  in  the  Fine 
Wood.    At  length  (26th  of  February  493)  the  long  and  severe 
blockade  of  Ravenna  was  ended  by  a  capitulation,  the  terms  .of 
which  Theodoric  disgracefully  violated  by  slaying  Odoacer  wifb 
his  own  hand  (15th  of  March  493).    (See  Odoacek.) 

The  thirty-three  years'  reign  of  Theodoric  was  a.  time  oi 
unexampled  happine^  for  Italy.  Unbroken  peace  re(gne<^ 
within  her  borders  (with  the  exception  of  a  trifling  raid  made 
by  Byzantine  corsairs  on  the  coast  of  Apulia  in.  508).    The 

*  In  one  of  the  intervals  of  friendship  with  the  emperor  in  48A 
Theodoric  was  made  master  of  the  houaehold  troops  and  in  4SI 
coMML  . 
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venality  of  the  Roman  offidnis  and  the  tttrt>uknce  of  the  Gothic 
nobles  were  slernjy  repressed.  Mardies  were  drained,  harbours 
fornied,  the  burden  of  the  taxes  lightened,  and  the  state  of 
agriculture  so  much  unproved  thai  Italy,  fioQi  a  conMmpcot* 
ing,  became  a  corn-exporting  country.  Moreover  Thcodoric, 
though  adhering  to  the  Arian  creed  of  his  forefathers,  was 
during  the  greater  part  of  his  reign  so  conspicuously  impartial 
in  religious  matters  that  a.  legend  which  afterwards  becastie 
current  represented  him  as  actvally  putting  to  death  a  Catholic 
deacon  who  had  turned  Arian  in  order  to  win  his  favour.  At 
the  time  of  the  contested  papal  election  between  Symmachus 
and  Laurentius  (496-502), Theodoric's  mediation  was  welcomed 
by  both  contending  parties.  Unfortunately,  at  the  very  clos^ 
of  his  reign  (524),  the  Emperor  Justin's  peisecntion  of  the 
Arians  led  him  into  a  policy  of  r^risals.  He  forced  Pope  John 
to  undertake  a  mission  to  Constantinople  to  plead  for  toleration^ 
and  on  his  return  threw  him  into  prison,  whcM  he  died.  Above 
all.  he  sullied  his  fame  by  the  execution  of  Boctius  and  Sym- 
machus (see  BoETius)^  It  should  be  observed,  however,  that 
the  motive  for  these  acts  of  violence  was  probably  political 
rather  than  religious— jealousy  of  intrigues  with  the  imperial 
court  rather  than  aeal  on  behalf  of  the  Arian  confesuon.  Theo- 
doric's  death,  which  is  said  to  have  been  hastened  by  remorse 
iQx  the  execution  of  Symmachus,  oocuned  on  the  30th  of  August 
$36.  He  was  buried  in  the  mausoleum  which  is  still  one  of  the 
marvels  of  Ravenna  (9.0.)  >  and  his  grandson  Athalaric,  a  boy  of 
ten  years,  succeeded  him,  under  the  regency  of  his  mother 
Amaiasontha. 

Cttualoty  tff  TUodork, 

TRin>ont  ■■  ErdievA. 
d.494-    I 

A  fint  wire»TBEO0onc*AiideSaiB, 

Of*       I    454-S>(-  I      ikter bf pavii, 
coocubtne.  |  |      king  of  ue  Fnakli 


AMAUSmcTOA  -  Eotliftric. 
d.  CM-      I   •  deaccaSaat 
oCthe  Anab. 
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OMnsotlm  TliMdesrttbo. 
(or  Aievoaai).       Burtfcd 
marriea  Sigisnvund. 

Malic  IL,  Unir  o?  the 

khc  of  ihe  Buf|indiMB> 
West  GqUis.  -Ij.        Atsaiamc; 

Anabnc,  atucdota 

td^ofthc  bynb 

West  GoliMb         fitht^ 

d.  53>'         onWn.  &a  i.  ppt  to  death  by 

Phocu.6os- 
Amalafrida.  a  full  ^ter  of  Theodotk,  inanle<l  ThfrnnniBd.  kfag  of  the  ¥«adall, 
«b1  ma  mother,  bjr  aa  earlier  ■aimaa,  at  Theodahad  (<L  sj6)- 


Witigii-*MATASUSHXHA*>G«nqaiiak 
'  nephew  of 


AuTBOMTiEs.>-The  authorities  for  the  Ufe  of  Theddorfc  are  very 
imperfect.  Jordanca,  Prooopius,  and  the  curious  imgment  known 
as  Anonymus  Vales!!  (printed  at  the  end  of  Ammianus  MarccIIinus) 
are  the  chief  direct  sources  of  narmtive,  but  far  the  most  important 
indirect  source  is  the  Vatiae  (state^papers)  of  Casiiodorus,  chief 
minister  oC  Theodoric.  Malchus  furnishes  some  interesting  par- 
ticulars as  to  his  early  life,  and  it  is  possible  to  extract  a  tittle 
informatioo  from  the  turgid  j^negync  of  Ennodlus.  Among 
German  scholars  F.  Dahn  XKtinifjB  Ser  Cermanen,  it.,  iil.  and  iv.V, 
J.  K.  F.  Manso  {Gesekuhte  das  OstgalkisckeH  ReUhs  in  llaliiH,  1S34), 
and  Sartorius  iVerwck  iiber  die  Rtgiitranf  der  OagotMn^  &c.)  have 
done  most  to  illustrate  Theodoric's  principles  of  government.   The 

p      ••  t I f.  #-'iuu__»r  «--iy_« >  euw   .t._-    „»^:» 


an< 

duction  --   , 

(London  and  New  York,  i£9i}.    For  the  kcends  conneoted  with 
the  name  of  Theodoric  see  the  article  Dibtuch  of  Bsrm. 

(T.  H.) 

TH10D0RU8,  FLAVIim  MALUIJS.  Ronun  ijonsol  aj>.  399, 
•ttthor  of  an  extant  treatise  on  metres^  on^  of  the  best  of  its 
kind  (H.  KeO,  Grammtia  LaUni,  vi.).  He  also  studied  phik>- 
sophy,  astronomy  and  geometry,  and  wrote  works  on  those 
subjects,  which,  together  with  Us  consulship,  formed  the  sub- 
ject of  a  panegyric  by  Ctoudiaa. 

THBODORUS  8T1IDITA  (a.d.  759-896),  Greek  theok>g!cal 
writer,  abbot  of  the  monastery  of  Studlum,  was  bom  at  Con- 
stantinople. In  794  lie  succeeded  his  uade  Plato,  who  had 
persuaded  him  to  become  a  monk  some  ten  years  before,  as 
head  of  the  monastery  of  Saccudhim  fi^  ^{tfiynin-  Soon  after- 
wards he  was  banished  to  Thessalonica  f  having  excommuni- 
cated Constfntine  Vt.,  who  had  divorc^  Pf  ^e  J^Arin  in  ordcf 


to  many  TheodotS.  Alter  tl»  emptrox'a  death  in  797  he  wu 
recalled  with  every  mark  of  favour,  and  removed  with  his  ntonkt 
to  the  monastery  of  Studium  in  Constantinople,  where  he  carried 
on  a  vigorous  campaign  in  favour  of  asceticism  and  monastic 
refonn.  In  809  he  was  agMn  banished  in  consequence  of  hit 
refusal  to  hold  communion  with  the  patriarch  Nicephonis,  who 
bad  pardoned  the  priest  Joaeph  lor  his  part  fn.  the  marriage  of 
ConstastiAe  and  TheodotC  In  81  z  be  was  vecalled  by  Michael 
Rhangabes,  and  again  banished  in  8x4  for  hia  resistance  to  the 
edia  ol  Leo  the  Annenian,  which  forbade  the  worship  of 
images.  Liberated  in  821  by  the  Emperor  MichneL  the  Stam^ 
merer  (Balbns),  he  soon  got  into  trouble  again.  In  824  he 
violent^  attacked  Michaid  for  showing  too  great  lenienqr 
towards  the  iconoctastn  and  even  favoured  an  insurrection 
against  him.  When  the  attempt  failed,  Theodorua  found  it 
prudent  to  leave  Constantinople.  He  lived  at  various  monas- 
teries in  Bithynia,  on  Chakitis  (one  of  the  Prinoea'  Islands) 
and  on  the  pemnsula  dl  'Syphon,  near  the  promontory  of 
Acrita,  where  he  died  on  the  izth  of  November  8a6.  He  was 
buried  at  Chaldtia,  but  his  body  -was  afterwards  (a6th  of 
January  844)  removed  to  Studium.  He  sufcaequcnUy  re* 
oeived  the  honours  of  canonization.  Of  hia  extant  works  the 
following  are  the  moat  hnportant: — LeUtn,  which  are  of  con* 
siderabls  vahie  an  giving  an  inaight  into  the  life  and  chancter 
of  the  writer,  and  throwing  light  upon  the  eCdesiastical  difl- 
putea  in  wfakh  he  was  involved;  CaUckacs^  (divided  into 
Mof^a  and  Pana)^  two  collections  of  addresses  to  lus  monks 
on  various  subjects  connected  with  the  spiritual  hfe;  funeral 
orationa  on  his  mother  and  hia  unde  Phito;  varioua  polemical 
discourses  connected  with  the  quesUon  of  im^^worship.  He 
was  also  the  author  of  epigrams  on  various  subjects,  which 
show  considerable  originality,  and  of  some  church  hymnft 
Like  all  the  monks  of  Studitus,  Theodore  was  famoua  for  hia 
calligraphy  and  industry  in  copying  MSS. 

BnLioGHAPRT. — Genera]  edidon  of  his  works  in  J.  P.  Migne, 
Pairolotia  Craeeat  xcix.,  to  be  supplementod  (for  the  Letters)  by 
A.  MaTa  Patrum  Nona  BiUiotheca,  vuL  (1871)  and  (for  the  Cate- 
dieses)  by  i6.,  ix.  (1888),  which  contains  the  Greek  text  of  the 
Pana  (also  ed.  separately  by  £•  Auvray,  1891);  hymns  in  J.  B. 
Pitra,  Analecta  Sacra,  i.  (1876).  See  also  Alice  Gardner,  Theodore 
ef  Stadium:  his  Life  and  times  (1905),  containing  specimens  of 
English  tnaslatioa  and  an  aoooaot  of  liis  iiablisoea  works;  C. 
Thomas,  Theoder  sea  Studien  vnd  sem  ZetlaUer  (1893);  G,  A. 
Schnader,  Theodor  ten  Studion,  in  "  ICrcbenecschichtncne  Studien/* 
v.  3  (MQnster,  1900);  S.  Schiwietx,  De  Sancto  Theodore  Sttidita 
(Brsslau,  1896):  E.  Maiin.  De  Shtiia  eaeuobie  CenslmiHinapeiiieno 
(K897);  C  Scbwarrion^  Der  BUdersireU  (1890);  A.  Tougard.  La 
Perskmim  ieemeehUe  ^sfris  la  cenespendance  de  sm$U  Tkhdore 
StudiXe  (1801).  Some  of  the  hymns  have  .been  translated  fay 
I.  M.  Ncaie  in  his  Hymns  of  Ike  Eastern  Church.  For  further 
Mbliographical  details  see  C.  Krumbocher,  Cesek.  der  Ays.  Litt. 
(and  ed.,  1897)  and  article  by  Von  Dobschatz  in  Herxog-Hanck^ 
Reaiencyclopadie  f0r  pretesfanissche  Theotogie,  xix.  (1907).  On  his 
relation  to  Theophanes  Confessor  (f.v.),  see  J.  Pai^ire,  "  Saint 
Thiophane  le  Chronographe  ct  ses  rapports  avec-  samt  Th£odote 
Stndite  **  in  Bvfsvrwd  XporacA,  ix.  (St  Petersburg,  1902). 

THEODOSIA,  formerly  Kaiva,  a  seaport  and  watering-place 
of  South  Russia,  on  the  east  coast  of  the  Crimea,  66  m.  £.N.£. 
of  Simferopol  and  ja  m.  by  a  branch  line  from  the  Sebastopol- 
Ekaterinoslav  railway.  It  has  an  excellent  modem  harbour, 
and  its  roadstead,  which  is  never  frozen,  is  well  protected  from 
east  and  west  winds,  and  partly  also  from  the  south,  but  its 
depth  is  only  xi  to  14  ft.,  reaching  35  ft.  in  tbe  middle.  The 
population  was  10^800  in  1881,  and  27,236  in  1897.  Among 
the  motley  population  of  Russians,  Tatars,  Armenians}  Germans 
and  Gxcds  are  several,  hundred  Qaraite  Jews.  Few  remains 
of  its  former  imporUnce  exist,  the  chief  being  the  Citadel  built 
by  the  Genoese  and  still  showing  Latin  inscriptions  on  some  of 
its  towem,  the  one  or  two  detached  towers  left  when  the  town 
waUs  were  puUed  down,  and  two  or  three  mosques,  formerly 
Genoese  churches.  The  town  also  possesses  a  museum  of 
antiquities  and  a  picture  gallery  conUining  the  works  of  the 
marine  painter  Ayvazovsky.  Theodosia  is  an  episcopal  see  of 
the  Orthodox  Greek  Church.  Gardening  is  one  of  the  leading 
I  industries^  £shing»  a  few  manufactures*  and  agricuUura  are 


770 

canifd  OB.  Hieodosfai  has  gained  much  of  the  trade  of 
Sevaeti^l  since  that  town  was  made  a  miUtary  port  in  1894, 
and  the  value  of  its  exports  (i)-a|  milUons  steiling  annually), 
principally  grain  and  oil-seeds,  is  increasing  year  by  year.  A 
bronse  statue  of  Alexander  III.  was  put  up  on  the  aea^froot 
in  1806. 

The  andent  Theodosia,  the  native  naine  of  which  was 
Ardabda)  was  a  colony  f otmded  from  Miletus.  Archaic  (erra- 
cottas  show  it  to  have  been  inhabited  in  the  6th  century  B.C., 
but  it  is  first  heard  of  in  history  as  resbting  the  attacks  of 
Satyrus,  rukr  of  the  Cimmerian  Bosporus,  e,  390  B.C.  His 
successor  Leucon  took  it  and  made  it  a  great  port  for  shipping 
wheat  to  Greece!  especially  to  Athens.  This  export  of  wheat 
continued  until  the  days  of  Mithradatea  VL  of  POntus,  against 
Whom  the  city  revolted.  Later  it  became  «  special  part  of  the 
Bosporan  kingdom  with  its  own  governor.  In  the  3rd  cen* 
tury  A.D.  it  was  still  inhabited,  but  seems  to  have  been  deserted 
not  long  afterwards.  Besides  the  terra-cottas  and  pottery 
very  beautiful  Greek  jewehy  has  been  found  near  Thoodosia. 
It  coined  silver  and  copper  during  the  5th  and  4th  -centuries  B.C. 
Hie  name  Kaffa  (Genoese  Capka^  Turkish  Keje)  first  o<;;urB  in 
a  writer  of  the  9th  century.  The  Genoese  established  them- 
selves  on  the  site  shortly  afteriaM,  and  the  settlement  flourished 
exceedingly,  being  the  dep6t  of  a  trade  route  reaching  to  China. 
It  became  the  head  of  die  Genoese  establishments  in  Gazaria, 
the  see  of  a  bishop,  and  the  chief  port  on  the  northern  sh(»ie  of 
the  Black  Sea,  far  surpassing  the  Venetian  Tana.  Its  popula- 
tion is  said  to  have  reached  80,000  souls  of  many  creeds  and 
nationalities.  There  was  «  citadel  (still  semaining)  and  magmfi' 
cent  walte.  These  were  lendoed  necessary  by  the  occasixmal 
hostility  of  the  Tatar  khans.  When  the  Turks  took  Constanti- 
nople the  colony  was  almost  cut  off  from  the  mother  city, 
which  handed  it  over  to  the  enterprising  bank  of  St  George; 
but  it  could  not  be  saved  and  feU  in  1475  to  the  Turks,  who 
sometimes  called  it  Kuchuk-Stambul  (Little  Stambul  or  Con- 
stantinople) or  Kiym-Stambul  (Stambul  of  Crimea).  Its  new 
masters  kept  it  under  their  own  direct  rule  and  its  prosperity 
was  not  entirely  destroyed.  In  1771  it  was  taken  by  the 
Russians,  and  in  1783  annexed  by  them,  whereupon  the  greater 
part  of  its  population  deserted  iL  Its  prosperity  did  not  return 
until  about  1894,  when  new  harbour  works  made  it  a  convenient 
port  for  grain  ships  coming.  B|^t  out  of  the  Sea  of  Asov  and 
wishing  to  complete  their  cargoes. 

See  E.  von  Stern,  Tkeodosia  (German  and  Russian,  OdesMi, 
1906):  E.  H.  Minns,  Scythians  and  Creeks  (Cambridge.  1909); 
for  the  history  of  Katta  see  Heyd,  Histoin  du  commerce  du  Levant 
OH  moyen  dge  (Paris,  x886),  voL  u.  (E.  H.  M.) 

THB0D0SI17S>  the  name  of  three  Koinan  emperors  of  the 
East. 

Trcgdosius  I.,  "the  Great,"  son  of  Theodosius,  Valcn- 
tinian's  great  general,  who  in  ^68-69  drove  back  the  Picts  and 
Scots  from  the  Roman  territones  in  Britain  and  suppressed  the 
revolt  of  Firmus  in  Mauretania  (372).  Shortly  after  (376),  the 
elder  Theodosius  was  put  to  death  by  order  of  Valens,  probably 
through  fear  lest  he  should  be  the  Theodosius  or  Theodore 
whom  a  magician  had  indicated  as  the  future  emperor.  The 
younger  Theodosius  was  bom  about  the  year  346.  He  was  a 
native  of  Spain,  but  the  exact  place  of  his  birth  is  uncertain 
(Cauca  in  (jalicia  according  to  Idatius  and  Zosimus,  Italics 
according  to  Marcellinus).  He  accompanied  his  father  into 
Britain  (368),  and  a  little  later  distinguished  himself  by  defeat- 
ing the  Sarmatiana  who  had  invaded  Moesia  (374).  On  his 
father's  death  he  retired  to  his  native  pUtce,  where  he  lived 
<}uietly  till  after  the  great  battle  of  Adrianople  (August  9,  378), 
when  Gratian  summoned  him  to  share  the  empire.  After 
gaining  some  fresh  victories  over  the  Sarmatlans,  Theodosius 
was  made  Augintus  at  Simtram  on  the  19th  of  January  379, 
ttid  Wis  a;»igned  all  the  eastern  provinces,  mcludtng  part  of 
lUvricum.  It  was  a  time  of  great  peril  for  the  Roman  state. 
'While  the  Visigoths  were  carryfaig  their  raids  up  to  the  walls  of 
Constantinople,  bands  of  Ostrogoths,  Taifali,  Huns  and  Alans 
joined  them  in  overrunning  the  Battaii  ooontriea.    In  37^ 


THEODOSIUS  (EMPERORS) 


Theodosius,  after  reorganisiftg  the  army  at  Thessalgnica; 
carried  on  a  successful  campaign  of  skirmishes  along  the  Danube 
and  induced  numerous  Gothic  bands  to  give  in  their  allegiance; 
his  lieutenant  Modares,  a  Gothic  refugee,  defeated  the  In- 
vaders  severely  in  Thrace.  At  the  end  of  the  year  Theodosius 
went  to  Constantinople  to  be  crowned.  Returrung  to  Thessa-* 
lonica  in  380  he  was  kept  out  of  the  field  for  some  time  by  a 
serious  illness.  In  this  year  or  the  next  he  was  called  upon  to 
meet  two  armies  of  invaders.  He  conducted  in  person  the  war 
against  the  Visigoths  under  Fritigem  (in  Macedonia  and  Epirus), 
uid  on  one  occasion  was  nearly  betrayed  into  the  enemy's 
hands;  this  campaign,  in  which  Gratian's  general  Arbogast 
eventually  lent  help,  was  ended  by  Friiigcm's  death.  The 
defence  of  the  Danube  against  the  Ostrogoths  under  Alathcus 
and'Safrax  was  entrusted  to  the  general  Promotus,  who  severely 
defeated  the  enemy  in  an  attempt  to  cross  the  river.  Theo- 
dosius attained  even  greater  successes  by  his  diplomacy.  He 
persuaded  the  fugitive  Visigoth  king  Athanaric  to  enter  his 
service,  and  enlisted  40,000  of  his  former  enemies  as /tTe^era^i, 
providing  them  with  settlements  in  various  parts  of  the  realm. 
Thoui^  this  kindness  towards  the  Germanic  tribes  was  resented 
by  the  Romans,  and  in  some  cases  ill  requited;  yet  it  may  be 
said  that  it  not  only  averted  a  great  danger  to  the  empire,  but 
considerably  strengthened  Theodo»us'  army.  In  383  the  pad- 
ficatton  of  the  Balkans  was  complete.  In  386  Promotus  checked 
a  new  attempt  at  invasion  on  the  Danube. 

In  383  Theodosius  created  his  eldest  son  Arcadius  Augustus. 
The  same  year  saw  the  revolt  of  Maximus  in  Britain  and  the 
murder  of.  Gratian.  For  five  years  Theodosius  consented  to 
accept  the  usurper  as  his  colleague;  but  when  Maximus  at- 
tempted a  few  years  later  to  make  himself  master  of  Italy 
Theodosius  advanced  against  the  invader  and  overthrew  him 
near  Aquileia  (July  28,  388).  This  victory  was  followed  by 
the  murder  of  Maximus  and  his  son  Victor,  after  whose  death 
Theodosius  conferred  upon  Valentinian  II.  all  that  part  of  the 
empire  which  his  father  had  held.  After  celebrating  a  triumph 
in  Rome  (389)  he  stayed  to  arrange  the  government  of  Italy  for 
another  two  years.  If  we  may  trust  the  evidence  of  Zosimus, 
from  the  end  of  the  year  388  Hicodosius  resigned  himself  to 
gluttony  and  voluptuous  living,  from  which  he  was  only  roused 
by  the  news  that  in  the  Western  empire  Arbogast  had  dain 
the  young  Emperor  Valentinian  and  set  up  the  grammarian 
Eugeniua  in  his  stead  (May  15,  39a). 

Theodosius  made  extenave  levies  and  with  a  force  partly 
composed  of  barbarian  auxiliaries  marched  out  against 
Eugenius.  The  armies  met  near  the  river  Frigidus,  some 
thirty-six  miles  distant  from  AquOeia.  On  the  first  day  Theo- 
dosius' barbarians,  engaging  with  those  of  the  hostile  army, 
were  almost  destroyed,  and  the  victory  seemed,  to  be  with 
Eugeoius.  After  a  night  of  prayer,  towards  cockcrow  the 
emperor  was  cheered  by  a  vision  of  St  Philip  and  St  John,  who, 
mounted  on  white  stoeds,  promised  him  success.  On  the 
second  day  the  issue  was  doubtful  till,  il  we  may  trust  the  con- 
current testimony  of  all  the  contemporary  church  historians,  a 
sudden  gust  of  wind  blew  back  the  enemy's  arrows  on  them- 
selves. This  was  the  tummg-point  of  the  battle:  Eugenius 
was  slain  by  the  soldiers;  and  two  days  later  Arbogast  com- 
mitted suicide  (September  5-9,  394).  From  the  north-eastern 
parts  of  Italy  Theodosius  passed  to  Rome,  where  he  had  his 
son  Honorius  proclaimed  emperor  under  the  guardianship  of 
Stillcfao.  Thence  he  retired  to  -Milan,  where  he  died  of  dropsy 
(January  17,  395),  leaving  the  empire  to  be  divided  between 
his  two  sons  Honorius  and  Arcadius. 

Important  as  the  reign  of  Theodosius  was  from  thepoh'tlcal 
pmm  of  vieW(  it  is  perhaps  still  more  so  from  .the  theDto^pcai. 
Ac(»rdiog  to  aozomen,  his  parents  were  both  orthodox  Christiaos, 
according  to  the  creed  sanctioned  by  the  council  of  Nicaea.  It 
was  not,  however,  till  bis  illness  at  Inessalonica  that  the  emperor 
received  bapttsia  at  the  hands  of  Bishop  Aacholiua,  whereupon, 
aaya  the  same  historian,  he  icmied  a  decree  (February  380)  in  favour 
of  the  faith  of  St  Peter  and  Pope  Damasus  of  Rome.  Tnis  was  to 
be  the  true  Catholic  faith;  the  adherents  of  other  creeds  wcrft 
to  be  reckoned  as  heretics  and  punisbed.    The  great  ooundl  el 
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Consu^tifiople^  conu^dog  of  150  orthodox  and  36  Macodoniao 
btshopB,  met  in  the-  followini;  year,  coafirmed  tbe  Nioene  faith, 
ordered  the  aflfaire  of  the  various  sees,  and  declared  the  bishop  of 
Constantinople  to  rank  next  to  the  bishop  of  Rome.  The  emperor 
cannot  be  acquitted  of  the  intolerance  wnich  marks  edkrts  such  as 
that  depriving  apostatizing  Christians  of  the  rfffht  of  bequest.  It 
was  not  till  ^89  or  300  that  he  issued  ordera  tor  the  destruction 
of  the  great  image  01  Serapis  at  Alexandria.  Other  edicts  of  an 
earlier  or  later  date  forbade  the  unorthodox  to  hold  assemblies  in 
the  towns,  enjoined  the  surrender  of  all  churdnss  to  the  catholic 
bishops,  and  overthrew  the  heathen  temph^s  "throughout  the 
whole  world."  Duringthe  reign  of  Theodosius  Gregorv  of  Naxianzus 
was  made  bishop  of  Constantinople.  In  382  Theodoeius  called  a 
new  council  for  the  discussion  ot  the  true  faith.  The  orthodox, 
the  Arians,  the  Eunomians  and  the  Macedonians  all  sent  champions 
to  maintain  their  special  tenets  before  the  emperor,  who  finally 
decided  in  favour  of  the  orthodox  party.  He  seems  to  have  suffered 
the  Nbvatians  to  hold  assemblies  in  the  city.  Perhaps  the  most 
remarkable  incident  in  the  life  of  Theodosius  from  a  personal  point 
of  view  is  the  incident  of  his  submission  to  the  reprimands  of 
Ambrose,  who  dared  to  rebuke  him  and  refuse  to  admit  him  to 
the  Eucharist  till  he  had  done  public  penance  for  punishing  a  riot 
in  Thcssalontca  by  a  wholesale  massacre  of  the  populace.    Equally 

Eraiscworthy  is  the  generous  pardon  that  the  emperor,  after  much 
iterccssion,  nanted  to  the  seditious  people  of  Antioch,  who,  out 
of  anger  at  the  growing  imposes,  had  beaten  down  the  imperial 
statues  of  their  aty  (387).  When  the  Christians  in  the  eastern 
part  of  the  empire  destroyed  a  Jewish  synagogue  and  a  church 
Belonging  to  the  Valcntinians,  Theodoaus  gave  orders  for  the 
ofTenmrs  to  make  reparation.  Such  impartial  conduct  drew  forth 
a  remonstrance  fram  Ambrose,  who,  whciB  the  interests  of  his 
creed  were  concerned,  could  forget  the  common  principles  of  justice. 
Theodosius  was  twice  married — (i)  to  Aelia  Fladlla,  the  mother 
of  Arcadius  (377-408)  and  Honorius  (384-423) ;  (2)  to  Galla  (d.  394), 
the  daughter  of  Valcntinian  I. 

The  chief  authorities  for  the  age  of  Theodosius  ai«  Ammianus 
Marccllinus,  Zosimus,  Eunapius  and  the  ecclesiastical  historians 
(Socrates,  Sozomen,  Thcodoret).  Much  information  mav  also  be 
gleaned  from  the  writings  of  St  Ambrose,  St  Gregory  of  Nazianzus, 
Isidore  of  Seville,  and  the  orators  Pacatus,  Libanius,  Thcmistius. 
Among  modern  authorities  aoe:  E.  Gibbon,  Tke  Decline  and  Fall 
of  tke  Reman  Empire  (ed.  Bury,  London,  1896),  chaps.  25  and 
27;  T.  Hodgkin,  Italy  and  ker  Invaders  (Oxford,  1892).  chaps.  5,  6, 
8-1 1 :  A.  Gaidenpenning  and  J.  Ifland,  Der  Kaiser  Theodosius  der 
Grosse  (Halle,  1878);  G.  R.  Sievers,  Studien  tur  Gesckichte  der 
rimiuhen  Kaiser  (Berlin,  1870),  pp.  283-333. 

Theodosius  II.  (401-450)  succeeded  his  father  Arcadius  as 
emperor  of  the  East  in  40S.  During  his  minority  the  empire 
was  ably  ruled  by  the  praetorian  prefect  Anthemius  and  Pul- 
cheria,  who  became  her  brother's  guardian  in  414.  Under  his 
sister's  care  the  young  en^ror  was  trained  in  divcis  acoom- 
plishmcnls  which  won  him  the  name  of  CallipapkU  ("  the 
Penman  "),  but  grew  up  into  a  weak  though  amiable  character. 
Through  his  generals  Ardoburius  and  Aspar  he  waged  two  fairly 
successful  wars  against  the  Persians  (421  and  44z)»  and  after 
the  failure  of  one  expedition  (431)  by  means  of  a  gigantic  fleet 
put  an  end  to  the  piracies  of  the  Vandal  Genseric«  A  Hunnish 
invasion  in  40S  was  skilfully  repelled,  but  from  441  the  Balkan 
country  was  repeatedly  overrun  by  the  armies  of  Attila,  whose 
incursions  Thcod<^us  feebly  attempted  to  buy  off  with  ever- 
increasing  payments  of  tribute.  His  internal  admioisttation, 
though  not  sufficiently  rigorous  to  check  abuses,  was  uptight 
and  thoughtful.  Among  its  chief  events  may  be  mentioned 
the  endowment  of  the  university  of  Constanthiople  U^S)*  the 
conciliatory  council  of  Ephesus  (434)  and  the  publication  of  the 
Codex  Theodofianus  (438),  a  collection  of  Imperial  constitutions 
for  the  benefit  of  public  officials,  which  is  our  chief  source  of 
information  about  the  government  of  the  empire  in  the  sth 
century.  In  450  Theodosius  died  of  Injuries  sustained  through 
a  f^  from  his  horse. 

See  E.  Gibbon,  The  Decline  and  Fall  of  the  Roman  Empire  (cd. 
Bury,  London,  1896),  iii.  pp.  381-444;  A.  Guldcnpenning, 
Gesckickie  des  ostrdmiscken  Retches  unter  den  Kaisem  Arkaaius  «nd 
Tkiodosius  IL  (Halle,  1&8M,  pp.  172  sqq.;  T*  Mottoweo  and 
P.  Meyer,  TheodosU  libri  XVI,  (Berlin.  1904-5), 

IteoDosius  HI.,  emperor  of  the  East  (7  i^y  j  7),  was  a  financial 
officer  whom  a  Byzantine  army  rebelling  against  Anastasius  UI. 
unexpectedly  proclaimed  monarch  in  his  «tead.  ^*  captured 
Constantinople  after  a  six  months'  siege  an,?  Atooscd  Anastasius, 
but  in  the  following  year  was  him&cif  5  ^to  vcaign  by  a 


new  usurper,  Leo  in.  (q.v.).    Tlieodosfus  ended  his  life  in  a 
monastery. 

See  G.  Finlay«  History  of  Greece  (ed.  1877,  Oxford),  i.  p.  396). 

(M.  O.  B.  C.) 

THEODOSIUS  OF  TRIPOLIS,  Greek  geometer  and  astfonomer, 
three  of  whose  works  were  contained  in  the  collection  of  lesser 
writings  named  6  lUKpdt  iffrfiovonoibiuwt  (sc  r6s-os)|  or  6  pucpdt 
ijrTpwhitm}  Suldas  erroneotisly  identifies  him  with  «  sceptical 
philosc^her  of  the  same  nanie  who  lived  in  the  second  half  of 
the  2nd  centuiyAJ>.  or  later,  but,  on  the  other  hand,  distinguishes 
dim  from  m  native  of  Tripolis  who  wrote  a  poem  on  spring. 
He  is  doubtless  the  same  as  Theodosius  the  mathematician, 
who  is  mentioned  by  Strabo  amongst  the  natives  of  Bithynia 
distinguished  for  their  learning,  and  whose  sons  were  also 
mathematicians,  the  same,  too,  as  the  mventor  of  a  universal 
sun-dial  {horologium  rp6t  rap  kM/m)  of  that  name  who  is 
praised  by  Vitruvius  {De  Architedura,  ix.  9).  His  date,  there- 
fore, could  not  have  been  later  than  the  ist  century.  b.c.;  he 
may,  however,  have  lived  in  the  preceding  century,  inasmuch 
as  the  names  mentioned  by  Strabo  in  the  passage  referred  to 
above  are,  as  far  as  we  know,  arranged  chronologically,  and 
Theodosius  immediately  follows  Hipparchus,  who  made  astro- 
nomical observations  between  x6i  and  126  B.C.,  and  precedes 
Asdepiades  the  physician,  who  lived  at  Rome  at  the  banning 
of  the  ist  centuiy  b.c. 

His  chief  work — ^oipuA,  in  three  books — Is' a  tolerably  com- 
plete  treatise  on  the  pure  geometry  of  the  surface  of  a  sphere,  and 
was  still  the  chw^al  book  on  the  subject  in  Pappus's  time.  It 
does  not  contain  (except  for  a  faint  suggestion  in  lii.  11-12)  any 
trace  of  spherical  trigonometry,  which,  on  the  other  hand,  was  the 
special  subject  of  the  work  having  the  same  title,  and  included 
in  the  same  collection,  of  Mendaus  of  Alexandria,  who  lived  at 
the  end  of  the  ist  century. 

A.  Nokk  {Ueber  die  Sphdrik  des  Theodosius;  Karlsruhe,  1847), 
Heiberg  {LitterargeschickUicke  Studien  Ober  Euklid,  pp.  43  seq.; 
Leipzig,  1882),  and  Hultsch  (JakrbiUher  fur  dassiscke  PkUoloM, 
1883,  ppb  415-420,  and  Autolycus;  Leipzig,  1885)  have  proved  that 
as  early  as  the  middle  of  the  4th  century  B.C.  there  existed  a  Greek 
text-book  on  Spherics  which,  in  its  essential  contents,  scarcely 
deviated  from  the  three  books  of  Theodoaus.  He  must  therefore 
be  regarded  as  merely  the  editor,  or  at  most  the  daborator  and 
expounder,  of  a  doctrine  which  existed  some  centuries  before  him. 
A  careful  analysis  of  Theodosius'  work,  from  this  point  of  view^ 
will  be  found  m  A.  A.  Bjdmbo's  Siudun  ^ber  Uendaos  Spharii 
{Abkandlungen  sur  Cesckukte  der  matkemaHscheu  Wissenxhaften, 
xivj:  Teubncr.  1902). 

The  Spkerics  of  Theodosius  was  translated  into  Arabic  at  the 
beginning  of  the  loth  century,  and  from  the  Arabic  into  Latin  in 
the  isth  century  by  Plato  of  TivoH  (Tiburtinus)  Tlus  translation 
was  published  m  1518  at  Venice,  but  was  found  so  faulty  by 


1558.  fol.):  by  C.  Clavius  (Rome,  1586,  4to):  and  by  Barrow 
under  the  title,  TTwodpm  Spkaerica,  lielkodo  Nova  lUuslrata  et 
Succincte  Demonstrata  (London.  1675,  4to).  The  Greek  text  was 
first  published,  and  with  it  a  Latin  translation,  by  J.  Pcna  (Paris, 
1558.  4to);  it  has  been  edited  nnce  by  Joseph  Hunt  (Oxford, 
1707),  and  by  E.  Nixxe  (Berlin,  1852),  but  these  two  editions  are 
f(Minded  on  that  of  Pena^  There  is  also  a  German  translation  by 
Nizze  (Stralsund,  1826).  His  two  editions  are  accompanied  witn 
valuable  notes  and  an  appendix  containing  additions  from  Voege- 
linus  and  others. 

The  two  other  works  of  Theodoaus  which  have  come  down  to 
us  have  not  as  yet  been  published  in  the  original.  The  propontions^ 
without  demonstrations,  in  the  work  wfi  inupur  xel  wmru*  {On 
Days  and  Nigkts)^  in  two  books,  were  given  by  Dasypodius,  in 
Greek  and  Latin,  !n  his  Spkaericae  Doctrtnae  Propositiones  (Stffts- 
butv,  1572,  8vo).  A  Latin  version  of  the  complete  work,  with 
ancient  scktdia  and  figures,  was  given  by  Joseph  Anria  (Rome, 
1 59 1,  4to).     Pappus  has  given  a  pretty  full  commentary  on  the 

>This  collection  contained,  according  to  Fabricius,  Bibiiotheca 
Graeca,  ed.  Harles,  iv.  p.  16,  the  following  books>-"  Theodosii 
Tripolitae,  Spkaericorum,  libri  iii.;  Euclidis,  Zfola.  OpHca,  Caloplrtca, 
ac  Phaenomena;  Theodosii  Tripolitae.  De  Habitationibus  et  Nocttbus 
ac  Diebus,  libri  ii.;  Autolyci  Pitanaei,  De  Sphaera  Mota,  ct  libri  ii. 
De  Ortn  atgue  Occasu  Stalarum  Inerrantiumi  Aristarchi  Samn.  De 
Magnitudinibus  ac  Dislantiis  Sotts  ae  Lunae;  Hypsiclis  Atexandrim, 
'Aro^opucdc  sive  De  Aseensienibue',  Menelai.  Sphaericorum,  nbn 
iii."  Euclid's  Data  is,  however,  wrongly  included,  for  Pappus,  vu., 
makes  it  part  of  analysis  (ft  UtJvubtifPoe  rfasi). 
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Gnt  book  </  tbU  work  of  TliKKlouut.  Hi>  work  n«I  (b^aur 
(Ok  HMIalians)  alu  m  publuhed  by  Auiia  (Rome,  i;e3).    It 

K'kT«  tn  acco^jnt  of  how,  [or  every  inruxbiunt  oi  ihe  eanh  from 
e  cqidlor  (o  th«  pok,  Ihc  Harry  broument  prtscfid  iitclf  in  Ibe 

^^1  in  hi^aik  menluMdibove.'"  '  *"  *  ""t.  1,  H.^ 
THEODVU',  bishop  of  Orlciru.  was  born  ibout  the  middle 
oF  the  8th  century,  of  «  ooble  fanuLy  of  Gothk  crtTftctLoD,  pro- 
bably in  Spain.  He  found  favour  it  Ibe  Fnnkub  csurt,  was 
DiadE  abbot  of  Fleury  and  of  Saiiit-Aignao,  and  in  781  became 
bishop  of  Odenu.  He  was  a  alauncb  luppartci  of  CbarJe- 
magne^s  principlea  oi  government  and  educational  reforms;  he 
Btalilithed  schools,  and  by  his  own  lilenuy  achievements  showed 
himself  a  worthy  member  of  the  learned  circle  nfalcb  graced  the 

^le  admfnislntor  of  hia  dioceu;  be  encoursged  the  refecma- 
tjon  of  the  clergy  and  the  nKiDasletia.  In  798  he  trea  appointed 
Riiiii  ifrmHiicHj,  and  two  years  later  pcrfonsed  ao  great 
services  lor  Leo  III.  aa  judge  la  the  cause  between  the  pope  and 
his  enemies,  that  he  relumed  liam  Rome  irilh  the  pallium. 
After  the  dealb  of  Alcuia  be  became  the  fonmoil  councillor 
to  the  king  on  iheolosical  matlen:  It  waa  be  who  made,  on 
Charlemagne's  requesi,   a  rolicciion  of   the  opinioni  of  the 

Holy  Ghost.  TheoduU  maintained  his  influence  a  shoR  tima 
after  the  deatb  of  ChaMemagne,  being  sent  as  escort  to  Pope 
Stephen  V.  who  came  in  816  to  crown  Louis  the  Fair.  Liter, 
however,  ha  was  accused  of  having  taken  part  in  the  eon- 
■piracy  of  Bernard  of  Italy,  and  in  SiS  was  deposed  from  all 
hisdignitiesandimpiisonedins  monastery  at  Angers.     Tbeodulf 


le  down  to  ua;  in  fact,  from  what  w 


pdI  of  CharfenugiK. 

CDmplete  works  of 
loj  {Pari,,  iSji). 
mniler  in  the  Mon. 


11886). 
THBOQHU  OF  HEOARA  (6th  century  B.C.),  Greek  poet 
More  than  half  the  ele^ac  poetry  of  Greece  before  the  Alei 
aodiian  period  la  included  in  the  1400  lines  ascribed  to  Theognii 
Tliia  collection  contains  several  poems  acknowledged  to  havi 
been  compnsed  by  Tyrtaeus,  Mimnennus  and  Soion;  with  twi 
eicepliona  (T.  W.  Allen  in  CCairical  Setifr,  Nov.  i^oj.  am 
E,  Harrison)  modern  critics  unanimously  regard  these  elegic 
aa  Inliudcrs,  thu  is,  not  admitted  into  his  works  by  Theogni 
himself;  for  this  and  other  reasons  they  assume  the  eustenc 
of  farther  interpolatiDns  which  we  can  no  longer  aafely  delect 
Generations  of  students  have  eihausled  their  ingenuity  in  vaii 


The  best-attested  elegies  are  those  addressed  to  Cymi 
yt>ung  Iriend  to  whom  Theognis  imparts  instruct" 
ef  life,  biidding  him  be  (me  to  the  "  good  "  ci 


Jtnpany  of  " 


n(dem 


Megara  on  the  Isthmus  of  Corinth 
volution  in  the  6th  century  B.C.;  9 
witnessed  the  "Persian  terror"  of 
dudlng  the  present  writer,  place  his  , 
know  Tittle  about  hia  life;  few  oi  the 
lot-book*  are  capable  ol  proof;  we 
stance,  that  the  poon  (7Bj-t«)  which 


Sparu  and  Euboea  cornea  from  the  hand  of  Tbeotnts  blmadfi 

but  that  is  of  little  concern,  for  we  know  the  man.  Whether 
with  Harrison,  we  hold  that  Theognis  wrote. "all  or  nearly  all 
the  poems  which  ate  eiUnt  under  his  name"  or  follow  the 
most  ruthless  of  the  higher  clitics  (Silver)  In  rejecting  all  but 
ijo  lines,  there  is  abundant  and  unmistakable  evidence  to  show 
what  Theognis  himself  was.  However  much  eitrancotu  matter 
may  have  wormed  its  nay  into  the  collectian,  he  still  remains 
the  one  main  personality,  and  stands  clcaily  before  us,  a  living 
"■■'    ~  '      '         '"'"  '  burning  with  political  hate. 


tbe  very  emboi 
Implied  in  the  I 
There  la  neither  proloui 


of  ibe  ii 


:e  lUe  of  the  1 


1    (*(«! 


bought  nor  sublime  poetry  in 
d  well-balanced  v> 


he  was  an  able  eiponent  of  that  intensely  practical  wisdom 
which  we  associate  with  the  "  seven  aages  of  Greece."  Had  he 
lived  a  century  later,  he  would  probably  have  published  hia 
thoughts  in  prose;  in  his  day  verse  was  the  recogniied  vehicle 
for  political  and  ethical  discussion,  and  the  gi 


sophists,  who  indeed  otien 

raised  by  Theognis  and  his  leuow-moralists.  Wo  treatment  ol 
the  much'dcbaled  question  "Can  virtue  be  lau^t?"  wai 
ngatded  as  complete  wilbaut  a  reference  to  Theognis  35-3*. 
which  appears  in  Plato,  Xcnophon,  Aristotle,  Musonlus  and 
Clement  of  Aleiandria,  who  aptly  compares  it  with  Psalm  iviii. 
iplel  is  177-78: "  In  poverty,  dear  CymusI 
■  deed— body  and  mind,  | 


irep)  I  Freedom  in  word  a: 
1  and  thought,  are  fellei'd 
ised  by  Aristotle,  mercilessly  ciiticiied  by  Lud 


in-d"  (tra. 


i  by  A 


«e). 
andtba 


who  introduces  tbe  aulhoras"Theoenispoeta\ ^ 

For  many  generations  Theognis  was  to  the  Greeks  the  moralist 
tar  attUeaa;  Kocrate*  says  that  Hcsiod,  Theognis  and 
Phpcyhdes  were  admitted  to  be  the  best  teichen  of  practical 
morality;  and  the  Emperor  Julian  in  his  defence  of  paganisiii 
asks  whether  "  the  most  wise  Solomon  is  equal  to  Phocylides  at 
Theognis  or  Iiocratea.^ 

Besides  the  elegies  to  CyrnuB  the  Theognidea  compijae  many 
maiinu,  taments  on  the  degeneracy  of  the  age  and  the  woes 
of  poverty,  persona!  admonitions  and  challenge!,. in vocationa  of 
the  gods,  »>Rp  for  coninvlal  gatherings  and  much  else  that 
may  well  have  come  from  Theognis  himself.  The  second 
section  ("  Muss  Paedica  ")  deals  with  the  love  of  boys,  and, 
with  the  eiceplions  already  noted,  scholirs  are  at  one  in  reject- 
ing its  daim  to  authenticity.  Although  some  critics  assign 
many  ele^es  to  a  very  late  dale,  a  careful  oaminalion  of  the 
language,  vocabulary,  versilicBlion  and  general  trend  of  thought 
has  convinced  the  present  writer  that  practically  the  whple 
collection  was  composed  before  the  Aleiandiian  age. 

Imm.  Bekket  (tBis,  and  ed.  1817!:  F.  G.  Welcker 


,- — -  g  book. 

ran  .(Bore;  Th.  Biiik  (1&4J,  4tli  ed.  1 
.  iSOD,  and  O.  C^uiia^  1897^;  J.  Siiiler 
rJ;T.  Hodson-Williims(i^io).  Forfurtl 
ntioned  boolts- 


I:  le^cdited  by 


in  by  I.  Banks  In  Bohn't  Clasiii 


I  U-bfary  (1*56),  wbkh 


traolations  1^  J.  HooUum  Fref 

(T.  H.  W.) 

TRB0L06T,  literally  the  sctence  which  deals  with  God  or 
the  gods.  The  word  is  Creek  (6i4t,  God;  X^ot,  theory). 
But  doctrine  counted  for  less  in  Creek  or  Soman  religion  than 
in  Christianity,  and  forms  of  worship  for  more.  In  the  oldest 
usage  ftoXiyoi  were  those  who  dealt  in  myths,  like  Hevod 
and  like  the  supposed  Orpheus,  Ike  ttaUrrot  per  atfUtna. 
Paul  Natorp"  contends  that  SwXoTle  In  Plato's  KtfuHic 
refers  wholly  to  the  control  ol  myths.  He  further  denies  that 
Aristotle  identified  hi!  First  Philosophy  with  a  "  theology," 
holding  tbe  tat  of  the  Uelapliyiics  to  be  out  of  order  and 

'PkOmphiidu  Uvmauluflt  (iSSS),  Hell    I  and  ■.     Sis  ato 


THEOLOGY 


ttffopted,  Uhmii^  f ram  a  vtfyk  early  peilod.  Be  regards  the 
Stoics  as  having  hiitiated  a  philosophical  theology,  and  gives 
Dumerous  references  for  the  "  three  theologies "  which  they 
distinguished.  Philo  the  Jew  is  also  quoted  as  using  OeoSiiyot 
irf  poets,  of  Moses  par  excdUiuXf  and  of  GredL  philosophers.  It 
is  possible  that  the  epithet  0toK6yot  for  St  John  may  go  back 
as  far  as  Papias.  This  Is  the  first  appearance  of  the  term  upon 
Christian  ground.  The  primitive  application  of  fietiSSyot  to 
the  poets  and  myth-fanders  meets  us  again  in  Church  writers; 
but  there  Is  also  a  tendency  to  use  the  name  for  a  phOosophicai 
theology  based  on  the  doctrine  of  the  Logos.  In  this  sense 
Gregory  Naziansen  also  receives  the  title  6110X6701.  His 
wtpl  OtaiKarflat  is  a  dissertation  on  the  knoidedge  of  God.^ 
Many  centuries  later  Abelard  generalized  the  expression  in 
books  which  came  to  bear  the  titles  Tkeologia  Chistiana  and 
Introductio  ad  Tkeologiam.  (Abelard  speaks  himself  of  **  theo- 
logia  nostra.'*)'  It  is  of  interest  to  note  that  even  in  these 
books  the  Trinity  and  Chiistology  are  the  topics  of  outstanding 
iinportafice.  In  the  Summa  Thcohiiae  of  Thomas  Aquinas  the 
technical  sense  is  fully  established.  Except  in  ^>ecial  drcum- 
Stances  which  generally  explain  themselvea,  e,g.  "Homeric 
Theology  "  (a  book  by  Nlgelsbach),  Old  Testament  Theology, 
Comparative  Theology,  Natural  Theology,  the  word  in  modern 
languages  means  the  theology  of  the  Christian  Church.  What 
follows  here  will  be  confined  to  that  subject, 

While  the  word  points  to  God  as  the  special  theme  of  the 
theologian,  other  topics  inevitably  find  entrance.  Thcistic 
philosophy  thinks  of  God  as  the  absolute  being;  and 
eveiy  monotheistic  religion  insists,  not  indeed  that 
the  knowledge  of  God  includes  all  knowledge,  but 
that  this  supremely  important  knowledge  throws  fresh  light 
upon  everything!  So,  with  an  added  Christian  intensity,  St 
f^  declares:  "  If  any  man  is  in  Christ,  he  is  a  new  creature; 
the  <dd  things  are  passed  away;  behold,  they  are  become 
■ew.  But  aU  things  are  of  God,  who  reconciled  us  to  himself 
thnmfl^  Christ  "  (a  Cor.  v.  17, 18).  A  minimum  division  might 
be  threoMd—GoUesbigriff,  SMstbatrteilung,  WeltausckauuHg* 
But  historically  it  is  more  Important  to  note  that  Christian 
theology  has  developed  as  a  doctrine  concerning  Christ:  his 
relation  to  God,  our  relation  to  God  in  or  through  him.  For 
Christ  is  viewed  as  bringing  redemption — a  conception  of  im- 
portance in  many  reUgtons,  but  in  none  so  important  as  in 
Christianity.  Indeed,  another  possibility  opens  up  here.  In- 
stead of  being  mainly  a  doctrine  concerning  God,  or  one  con- 
cerning Christ,  theology  may  be  constrtied  as  being  mainly  the 
theory  of  Christian  experience.  Most  schools  of  theology  will 
concur,  however,  in  giving  prominence  to  a  complementary  point 
of  view  and  making  their  systems  a  study  of  Divine  revdalion^ 
Even  if  they  accept  Natural  Theotogy,  they  generaUy  hold  that 
Christian  theology,  properiy  so  called,  begins  at  a  further  point. 
Those  who  deny  this  were  formerly  called  Naturalists,  i.e. 
deniers  of  supemaittral  revelation;  those  who  extend  the 
pcDvince  of  reason  in  theok>gy,  and  push  back  the  frontier 
of  revelation,  are  often  called  Rationalists.*  Such  being  the 
usual  point  of  view,  it  is  plain  that  the  claim  of 
theology  to  be  a  science,  or  a  group  of  sciences,  is 
made  in  a  sense  of  its  own.  In  so  far  as  theology  is 
orderly,  coherent,  systematic,  and  seeks  to  rest  upon  good 
grounds  of  some  sort,  it  may  be  called  a  science.  But,  in  so  far 
as  it  claims  to  deal  with  special  revelation,  it  lifts  itsdf  out  of 
the  drde  of  the  sciences,  and  turns  away  from  natural  know- 

*  Other  usages  of  O^oXoyla  are  the  Divine  nature  of  Christ  (St 
John  Chrysostom.  quoted  in  Konstantlnides*  Greek  Lexicon),  Old 
and  New  TcstamentsTTheodoret,  ib.) ;  Greek  theology  and  Mosaic 
or  revealed  theology  (Theodoret)., 

*F.  Nitzach  in  Herzog-Plitt.  RMleneyk,  d^n).  Fuller  details 
regarding  Abelard's  writings  io  the  lame  author  s  art.  in  Henog- 
Haock  (1896). 

'  So  Ritachl.  following  Schleiermacher    p^  Chn^^^  Glanbe, 

•A.  W.  Benn  (History  of  Bngfisk  Raa^  .  in  the  /p*k  Crrt) 
goes  beyond  ordinary  usase  in  defiainpT^^lw/i^''?-^-.  — ""' — ' 
theory  oppoaed  to  all  bdiefin  God.        *^  '^ti^^'^^^ 
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from 


as  a  miUtant 


led^e  towardi  what  it  KStfd^  aa  more  intimate 
God. 

Two  apecial  usages  should  be  noted:  (i)  a  medieval  use  of 

'  theology  "  for  mystical  or  intuitive  knowledge  of  God.  as  in  the 

well-known    book   called    Thoohgia   Ctrmanica;    62)    "theology 

proper."  in  Protestant  systems,  is  the  portion  of  theok>gy  whica 

deals  directly  with  the  docuine  of  God. 

Another  characteristic  of  theology  is  its  secondary  and 
refiective  character.  Religion,  therefore,  is  earlier  than  theo- 
logy. Or  the  theology  which  religion  contains  is  in  no^iogf 
a  state  of  solution — vaguely  defined  and  suffused  «■'  .} 
with  emotion;  important  practically,  but  intellectu-  A*4i'*«>' 
ally  unsatisfying.  "Scientific"  theology  contrasts  with  this 
as  a  laboratozy  extracL  History  may  soften  the  contrast  by 
discovering  transitional  forms,  and  by  showing  the  religious 
interest  at  work  in  theology  as  weO  as  the  sdentific  interest 
affecting  early  nttnanoes  of  religion.  Still,  this  contrast  enters 
into  the  meaning  of  dhriBca  when  they  say  that  they  are  at 
work  upon  a  science.  A  religioas  man  need  no  mon  be  a 
theologian  than  a  poet  need  have  a  theory  of  aesthetics. 

Where,  then,  are  we  to  k>ok  for  Christian  theology?  It  is' 
not  the  truism  it  may  seem  if  we  reply  that  we  are  to  find  it 
in  the  writings  of  theologians.  As  authorities  control-  smivm^ 
ling  their  work,  theologians  may  name  the  Bible, 
or  tradition,  or  the  rdigioos  consciousness,  or  the  Church,  or 
some  combination  of  these.  But  the  teaching  of  the  Bible  is 
not  systematic,  and  the  authority  of  oonsdousnesa  is  vague; 
while  the  creeds  into  which  Church  tradition  crystallizes  emerge 
out  of  long  theological  discussfens.  Ordinarily,  doctrine  has 
been  in  dose  connexion  not  only  with  edification  but  with  con- 
troveisy.  Ansefan  of  Canterbury  stands  almost  alone  among 
the  great  theological  masters  in  working  purely  from  a  sdentific 
interest;  this  hoUs  alike  of  his  contribution  to  theism  and  of 
his  doarine  of  AtonemenL  Among  the  earlier  theological  state- 
ments are  catechetical  books,  r.g.  Cyril  of  Jerusalem.  These 
books  record  doctrinal  instruction  given,  for  practical  ends,  to 
laymen  of  adult  years  who  were  candidates  for  baptism.  Dis- 
interested discussions  by  experts  for  experts  is  medieval  rather 
than  primitive.  Modem  catechisms  in  the  form  of  question  and 
answer  for  the  instruction  of  baptised  children  are  sometimes 
convenient  if  dry  summaries  of  doctrine  («.g.  the  Westndnstet 
Assembly's  Shorter  Catechism);  but  sometimes  they  haift  the 
glow  of  religious  tenderness,  like  Luther's  Lesser  Cakckism,  or 
the  Heiddberg  Catechism.  They  generally  expound  (x)  The 
Apostles'  Creed,  (2)  the  Ten  Commandments,  (3)  the  Lord's 
Prayer.  Medieval  theology  has  an  appearance  of  keeping  in 
touch  with  the  Apostles'  Creed  when  it  divides  the  substance 
of  doctrine  into  (usually)  twelve  "  artides  "  — not  always  the 
same  twelve — a  reminiscence  of  the  legendary  composition  of 
the  Creed,  in  twelve  sections  by  the  twelve  apostles.  This 
treatment,  however,  has  lillJe  real  influence  upon  the  structure 
of  medieval  theology.  German  Protestant  writers,  again,  follow- 
ing their  catechisms,  often  distinguish  three  artides — of  the 
Father,  of  the  Son,  and  of  the  Holy  SpiriL  This,  too,  is  no  more 
than  convenient  phraseology. 

Before  the  Chftstian  age,  there  had  been  a  good  deal  of  reflective 
thinking  in  the  Jewish  schools,  though  the  interest  there  was  legal 
rather  than  speculative.  To  sortie  extent  Christianity  in* 
hcrited  thb  Jewbh  thcolocy.  True,  Jesus  Christ  sprang 
from  the  i}Coplc.  He  was  a  layman"  (Paul  Wemle) ,  with- 
out technical  Jewish  lore.  The  great  attainment  of  the  Old  Testa- 
ment, ethical  monotheism,  had  become  the  common  property  of  the 
nation ;  it  occurs  in  Christianity  as  a  simple  presupposition.  Eariy 
Christian  writers  find  it  unnecessary  to  prove  what  no  one  dreams  of 
(questioning.  Along  with  this  great  doctrine  there  pass  on  into  Chris- 
tianity the  slowly  attained  hope  of  resurrection  and  the  dreadful 
doctrine  of  future  punishment  for  the  wicked.  Leading  thoughts  in 
the  teaching  of  Jesus,  so  far  as  they  are  new,  are  the  Fatherhood  pf 
God — new  at  least  in  the  central  place  given  it — the  imminence 
of  the  "  kingdom  '*  or  judgment  of  God,  and  Jesus'  own  place  as 
"  Messiah.*'  i.e.  as  king  (and  as  judge).  The  "second  founder"  of 
Christianity,  Paul  of  Tarsus,  was  indeed  rabbtnically  trained.  Hb 
recoil  from  Judaism  is  all  the  more  int'ensc  because  of  stPamt^ 
the  special  intellectual  presuppositions  which  he  con-^ 
tinues  to  share  with  Judaism,  fn  many  respects,  Pauline  Chris- 
tianity b  the  obverse  of  the  Pharisaic  creed.    Modem  Christiaos  arr 
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tempted  to  Gharse  the  aeemtiig  extiavaflance  of  St  Paul's  thouslit 
upon  his  Jewish  inheritance,  while  modern  Jews  are  tempted  to 
stigmatize  them  as  grotesque  exanerations  of  reasonable  raobinlcal 
doctrines.  Probably  both  are  ngnt,  and  both  wrong.  The  germs 
were  Jewish;  but,  transported  to  a  new  soil,  and  watered  with  a 
new  enthusiasm,  they  assumed  new  forms.  These  cannot  claim 
the  merit  of  correctness,  but  thev  are  works  of  religious  genius. 
At  the  same  time,  they  employ  all  the  resources  of  dialectic,  and 
have,  therefore*  taken  quite  half  the  journey  from  primary  religion 
to  theolc^.  But  the  dislocation  of  religious  thinking,  when 
Christianity  ceased  to  be  a  Jewish  faith  and  found  a  home  with 
Gentiles,  destroyed  the  continuity  of  Paulinism  and  of  Jewish 
thought  working  through  St  Paul.  In  later  times,  when  Paulinism 
revived*  the  epistles  spoke  fbr  themselves,  though  they  were  not 
always  correctly  understood.  It  should  be  added  that,  according 
to  A.  Harnack,  Hellenistic  Judaism  had  worked  out  the  principles 
of  a  theology  which  simply  passed  on  into  the  Greek-spealattg 
Christian  Church. 

Besides  the  teaching  of  Jesus  (best  preserved  in  the  fint 
three  goq>eIs)  and  the  trarhing  of  Paul  <in  six,  ten,  or  thirteen 
epistles),  the  recent  "science"  of  New  Testament 
theology  finds  other  types  of  doctrine.  The  Epistle  to 
the  Hebrews  Is  a  parallel  to  Paulinism,  working  out 
upon  independent  lines  the  finality  of  Christianity 
and  its  superiority  to  the  Old  Testament.  The  Johannine 
Gospel  and  Epistles  are  later  than  Paulinism,  and  presuppose 
its  leading  or  less  startling  positions.  Wbatever  historical 
elements  may  be  preserved  in  Christ's  discourses  as  given  in  the 
Fourth  Gospel,  these  discourses  fit  into  the  a,uthor'&  type  of 
thought  better  than  into  the  sym^tical  framework.  They  have 
been  transformed,  i  Peter  is  good  independent  Paulinism. 
The  Epistle  of  James  may  breathe  a  Christianized  Jewish 
legalism,  or,  as  others  h<dd,  it  may  breathe  the  legalism  (not 
untouched  by  Jewish  influences)  of  popular  Gentile-Christian 
thought.  The  Johannine  Apocalypse  is  chiefly  interesting  as 
an  apocalsrpse.  F.  C.  Baur  and  his  school  interpreted  it  as  a 
manifesto  of  anti-Pauline  Jewish  Christianity;  on  the  contrary, 
it  closely  approaches  Paul's  doctrine  of  the  Atonement  and  his 
Christokgy.  Other  writings  are  of  less  importance.  Acts  is 
indeed  of  interest  in  showing  us  Paulinism  in  a  later  stage;  the 
writer  wishes  to  reproduce  his  great  master's  thoui^t,  but  his 
Paulinism  is  simplified  and  cut  down.  Possibly  the  Pastoral 
Epistles  show  the  same  process.  Whea  we  go  outside  the  New 
Testament,  this  involuntary  lack  of  grasp  becomes  even  more 
marked. 

Neither  the  theory  of  infallible  inspiration,  with  its  assertion  of 
absolute  uniformity  in  the  New  Testament^  oor  Baur's  criticism, 
with  its  assertion  of  irreconcilable  antagonisms,  is  borne  out  by 
facts.  The  New  Testament  is  many-sided,  but  it  has  a  predominant 
spiritual  unity.  Only  in  minor  details  do  contradictions  emerge.  -It 
is  to  be  remembered  that  criticism  has  broken  up  the  historicalunity 
of  the  New  Testament  collection  and  placed  many  of  its  components 
side  by  side  with  writings  which  nave  never  been  canonized, 
and  which  conservative  writers  had  supposed  to  be  distinctly 
later.  But  in  regard  to  date  there  has  been  a  remarkable  retreat 
from  the  earlier  critical  assertions.  And  at  any  nte,  since  the  New 
Testament  canon  was  set  up,  New  Testament  writings  have  had  a 
theological  influence  which  no  others  can  claim. 

On  both  sides  of  the  great  transition  from  being  a  Jewish  to 
being  a  Gentile  faith.  Christianity,  acconding  to  recent  study,  mani- 
"DtttbaB-  ^^^^  itself  as  "enthusiastic."  We  may  distinguidi 
j^^M  sevoral  points  in  this  conception,  (i)  Most  important, 
perhaps— the  end  of  the  worid  was  held  to  be  close  at 
hand.  ".Kingdom  of  God  "  as  generally  used  was  an  eschatological 
concept;  and,  whatever  dillicultics  there  may  be  as  to  certain 
gospel  passages,  Christ,  to  say  the  least,  cannot  have  disclaimed 
this  view.  Toe  watchword  rings  through  all  the  New  Testament — 
"  the  Lord  is  at  hand."  A  broader  popular  form  was  given  to  this 
expectation  in  "  Chiliasm  " — the  doctrine  of  the  ''^Thousand  " 
years'  rcij{n*  of  Christ  on  earth  (Rev.  xx.  1-7).  But  even  Chiliasm 
— which  Itself  has  its  subtler  and  its  grosser  modifications — is  found 
in  early  Gentile  as  well  as  in  early  Jewish  Christianity.  (2)  i  Corin- 
thians shows  us  a  Christian  community  filled  with  disturbances, 
and  apparently  without  recognized  officials.  The  democratic,  or 
father  theocratic,  rights  of  the  spiritual  man  were  iqr  a  time  relied 
on  to  extemporize  so  much  Church  government  as  might  be  needed 
tSI  the  Mastcr.returned.  Yet  the  thinnings  of  Church  order  come 
earlier  than  those  of  doctrine  proper,  and  much  earlier  than  the 
cooling  of  eschatological  hopes.     (3)  There  are  traces  inside  and 

'  P&yr  kmmdrtd  years  is  another  significant  figure  in  the  Jewish 
book.  4  Ezra. 


outside  the  New  Testament  of  aversion  to  receiving  hack  into 
Church  fellowship  those  who,  after  confessing  Christ,  had  been 
guilty  of  grave  sins.  The  New  Testament  evidence  is  by  no  means 
uniform  (contrast  Heb.  vi.  4.6,  x.  26-31 ;  i  John  v.  16;  with 
2  Cor.  ii.  7);  but  this  high  conception  of  Church  holiness  is  attested 
by  a  series  of  rigorist  "^heresies  during  the  early  centuries;  and 
nothing  could  be  more  characteristic  of  eschatological  enthusiasm. 
Those  who  had  fallen  were  not  banished  from  hope,  even  by  the 
rigorists.  Still,  thdr  case  was  held  over  for  a  higher  Judge;  while 
the  Church,  especially  in  these  more  Puritian  and  separatist  groups, 
kept  her  garmento  white.  (4)  The  enthusiastic  view  of  the  posat- 
bilities  of  the^  Christian  life — associated,  as  modern  and  especially 
Western  Christians  must  suspect,  with  shallow  external  views  of 
sin — lent  itself  to  belief  in  sinless  perfection.  Even  St  Paul  has 
been  supposed,  not  without  a  certain  plausibility,  to  teach  the 
sinless  porfection  of  real  Christians.  The  West,  with  iu  theology 
protesting  in  the  background,  but  in  vain,  still  sings  the  pray«-  of 
the  Te  Deum: "  Vouchsafe.  0  Lord,  to  keep  us  this  day  without  sin." 

Such  an  enthusiastic  temper  does  not  lend  itself  to  cool  theory. 
Why  should  theoloey  labour  at  definitions?  "  The  Lord  is  at 
hand;"  a  Christians  one  wisdom  is  to  be  ready  to  ^  .  . 
meet  him.  And  yet  materials  for  theology  were  richly  fj^r'^ 
provided  even  during  this  period.  That  is  true  above  all  !r!  , 
of  the  man  whom  we  know  best  in  New  Testament  days —  "*""*'• 
St  Paul.  Himself  through  and  through  animated  with  the  joyful 
hope,  even  when  prepared  to  surrender  (2  Cor.  v.  S;  Phil.  L  23, 
ii.  17)  the  prospect  of  personal  survival  (1  Thess.  iv.  17;  i  Cor. 
«v-  5't  52)  until  that  bright  day,  yet  as  a  teacher  he  lava 
such  stress  upon  Christ's  first  coming  that  the  emphasis  on  the 
second  Advent  may  be  struck  out — leaving  still,  we  might  almost 
claim,  a  complete  Paulinism.  He  who  planned  his  campaigns  ta 
the  great  dviliaed  centres  of  Corinth,  Ephesus  and  Rome,  and 
thus  prepared  for  a  historic  future  of  which  he  did  not  dream, 
drew  his  parallels  of  thought  with  no  less  &rm  hand,  and  showed 
himself  indeed  "  a  wise  master-builder.'* 

In  one  aspect  Montanism  is  the  central  reaction  of  the  primitive 
Christian  enthusiasm  against  the  forces  which  were  transforming 
its  character.  Of  course  it  had  other  aspects  and  elements  as  wcU. 
Hippolytus  and  Novatian  repeat  the  protest  less  vehemently; 
Donatism  shows  it  blended  with  later  hierarchical  ideas. 

But.  when  the  enthuaasm  cooled,  it  was  Greek  thought  which 
interpreted  the  contents  of  Christianity.    The  process  of  change 

is  called  by  Harnack  sometimes  "secularization"   and     ^ ..^ 

sometimes  '*  Hellenizatbn."  "Acute  Hellenizing,"  we  are  °™7* 
told,  took  the  form  of  Gnosticism.  The  Gnostics  were  ^••••' 
the  "  first  theoi<^pana."  When  the  Church  in  turn  began  to  produce 
a  theology  of  her  own  she  was  imitating  as  well  as  guarding  against 
those  wayward  spirits.  What  waa  to  oe  the  central  tcnic?  The 
Church's  first  creed  had  been  "  the  Fatherhood  of  Ckxl  and  the 
Messiahship  of  Jesus"  fA.  Ritschl);  but  the  "Rule  of  Faith** 
(Irenaeus;  TertuUian,  who  uses  the  exact  expresaon;  Origen) — 
that  summary  of  religiously  important  facts  which  was  meant  to 
ward  off  error  without  reliance  on  speculations  such  as  the  Logoa 
doctrine — ^built  itself  up  along  the  lines  of  the  baptismal  formula 
of  Matt,  xxviii.  ip.>  There  are  traces  in  the  New  Testament  of  a 
baptismal  oonfessioa  simply  of  the  name  of  Christ  (i  Cor.  i.  13,  15: 
Rom.  vi.  2;  cf.  even  the  late  verse  Acts  viii.  37),  not  of  the  three- 
fold name.  Moreover,  textual  criticism  points  to  an  early  type  of 
reading  in  Matt,  xxviii.  lo  without  the  threefold  formula.  Still, 
it  M  strange  how  completely  this  seemingly  isolated  passage  takes 
command  of  the  developnient  of  early  theology. 

Out  of  the  Rule  of  Faith  there  came  in  time  what  tradition  mis- 
calls the  Apostles'  Creed— rthe  Roman  baptismal  creed,  a  formulary 
of  great  importance  in  all  the  West:  then  other  creeds,  which 
also  are  in  a  sense  expansions  of  the  Rule  of  Faith.  The  Greek 
mind  threw  itself  upon  the  problem — who  precisely  is  Jesus  Christ 
the  Lord?  His  Messiahship  is  asserted;  who  then  is  f^-^^t^ 
the  Messiah?  and  this  second  figure  in  the  baptismal  °??yf^ 
confession?  A  provisional  answrr,  linking  Christian  ^orfa/ 
theology  with  the  philosophical   theology  of  antiquity. 


asserteii  Jesus  Christ  to  be  the  divine  Cogos.  But  this  ^SrSZ 
assertion  was  expanded  and  refined  upon  till  two  great 
doctrines  had  been  built  up — that  of  tne  Trinity  of  divine  Persons 
in  the  unity  of  the  Godhead,  and  that  of  the  union  of  two  distinct 
natures,  divine  and  human,  in  the  person  of  Jesus  Christ.  It  is 
curious  that  the  Syrian  church  of  the  4th  century  {*,g.  Aphrsatcs) 
was  almost  unaffected  by  the  great  dogmatic  debates.  But  there 
is  no  hint  of  a  reasoned  rejection  of  Greek  developments  in  favour 
of  primitive  simplicity,  still  less  of  any  independent  theological 
development.  Aphraates  accepts  the  Logos  Christology,  and,  soon 
after  his  time,  his  church  is  found  on  the  beaten  track  of  orthodoxy. 


'If  Harnack  is  right  in  regarding^ a  New  Testament  canon  aa 
one  of  the  "Apostolical  authorities  which  the  Church  brought 
into  the  field  against  Gnosticism,  we  see  the  truth  on  histonoal 
grounds  of  the  position  taught  on  dogmatic  grounds  by  R.  Rainy 
(Ddioery  and  Devihpmeni  of  Christian  Doc/rme)— scnptural  faith 
not  the  starting-point  but  the  goal  of  theologkal  development. 
The  starting-point  is  rather  the  "  Rule  of  Faith.^' 
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Modern  Chriatiatw  gMi«r«lly  |niat  tlwi  devdopment;  and  all 
of  them  must  admit  that  it  eecks  to  answer  a  qtiestkm  ariaing 
ont  of  the  elements  of  New  Testament  belief.  There  b  one  God; 
hot  aJso  there  is  one  Lord ;  how  are  the  two  related?  The  strongest 
obiro  that  caa  be  put  forward  for  the  doctrine  of  the  Trinity  ia 
that  it  is  loval  to  Christ  without  bcin^  disloyal  to  the  Diviae  unity. 
Concurrently,  there  was  a  speculative  or  philosophical  interest; 
lUid  some  prner  to  defend  Tnnitarianism  as  a  reconciliation  of  the 
personality  with  the  infinity  of  God.  But  the  biblical  materials 
worked  up  ui  the  doctrine  betxay  little  dgn  of  any  except  a  rdigiotts 
interest.  We  may  take  it  as  well  established  that  St  Paul*  (a  Cor*, 
viii.  0:  Phil.  iL  s-ii)  taught  the  personal  pre-existence  of  Christ. 
A.  M.  Fairbalm  {Pku,  ef  Christian  ReligUm,  p.  476}  has  argued 
that  Paul  could  not  have  given  this  teaching  unless  be  had  known 
of  Christ's  advandng  the  claim.  Fairbaini  barely  refers  to  the 
Fourth  Gospel  in  this  connexion,  and  it  b  doubtful  whether  Matt. 
xi.  37  will  bear  such  weight  as  he  puts  upon  it.  Of  course,  we 
might  seek  to  infer  an  unwritten  tradition  of  Christ's  words;  but 
without  pedantic  ultra-Protestant  devotion  to  written  scripture, 
one  may  distrost  an  scientific  grounds  the  attempt  to  Roonstnict 
tsadition  by  a  process  of  inference.  If  such  reconls  aa  John  vi.  36* 
viii.  58,  xviL  -3,  4  can  be  taken  as  historical,  we  may  fed  certain 
that  Jesus  taught  his  pre-existence.  If  not,  modem  Christian 
minds  will  hardly  re^ara  the  doctrine  as  more  than  a  speculation. 
Yet  we  should  mention  another  ar]Q[ument  ol  tome  weignt.  There 
»  BO  trace  that  any  Jewish  Christian  critics  chalieagied  St  Paul's 
Chffistology.  This  may  point  to  its  bcin^  the  Chnstology  of  the 
whole  Church.    If  so,  who  could  first  teach  it  except  the  one  Master? 

W  Bousset  has  suggested  that  the  title  "Son  of  Man"  (Dan.  vii. 
13),  used  by  Jesus,  may  have  come  to  imply  for  all  early  Christians 
personal  pre-existence.  W.  Wrede  and  others  have  more  boldly 
conjectured  that  the  Christ's  pre-existence  had  become  an  accepted 
dement  in  Jewish  Messianic — it  certainly  occurs  in  one  portion  of 
the  Book  01  E^och  and  in  4  Ezra' — ^and  that  Paul  mcrelv  trans* 
ferted  to  Jesus  a  doctrine  which  he  had  held  while  still  in  the  Jews* 
religion.  "Son  of  God"  might  seem  to  carry  us  further  still; 
but  the  Old  Testament  makes  free  use  of  the  title  as  a  rocu- 
phoricU  honour,  and  we  have  no  proof  that  any  Jewish  school 
uitcrpreted  the  phrase  differently. 

The  rival  type  of  early  theology  is  known  as  Adoptiontsm  or 
Adoptianism  (o.v.).  Accordinji  to  it,  the  man  Jesus  was  exalted 
jLgm^lim^,  to  Messianic  or  divine  rank.  It  has  been  arsucd  that 
C!|T^^  the  narrative  of  Christ's  baptism  points  to  an  Adoptionist 
Chnstology,  and  that  the  genealogies  of  Jesus  (through 
Joseph)  presuppose  tiiis  type  of  bclicC  if  not  a  still  lower  view  of 
Christ's  person.  It  has  further  been  arigued  that  the  narratives 
of  the  Virgin  birth  (Matthew,  Luke)  arc  an  intermediate  stage  in 
Christology.  When  prc-cxistcncc  is  clearly  taught  (Paul,  John), 
virgin  birth,  it  is  suggested,  loses  its  importance;  another  theory 
of  Divine  Sonship  has  established  itsdf.  This  trenchant  anaJysis  is, 
however,  "      •••»'-•»'  _.   rj       •  . 

weeded  ( 

exaltation  continued  to  be  taught 

tion  (Phil.  ii.  8),  and  became  m  due  time  a  dogmatic  locus  in 

Protestantism. 

The  lineaments  of  Greek  Christian  theology  show  themselves 
more  clearly  in  Justin  Martyr  than  in  the  other  Apologists*  but 
■till  more  plainly  in  Irenseus,  who,  with  little  specu- 
lative power,  keeps  the  safe  middle  path.  Tcrtttllian*s 
^^"^  legal  training  as  a  lawyer  was  a  curious  coincidence, 
if  nothing  more,  and  those  legal  concepts  which  show 
themselves  strongly  in  him  have  done  much  to  mould  the 
Western  type  of  Christian  theology.  He  had  great  influence 
on  the  course  of  I.aLin  theology,  partly  through  bis  own 
writings,  but  still  more  through  the  spell  he  cast  upon  Cyprian. 
At  Alexandria,  Clement  and  his  great  pupil  Orjgen  state  Chris- 
tianity in  terms  of  philosophy.  Origcn^s  treatise,  De  Principiis, 
is  the  first  and  in  some  respects  the  greatest  theo- 
logical system  in  the  whole  of  Church  history.  The 
Catechetical  school  was  primarily  meant  for  instructing  adult 
inquireis  into  Christianity.  But  it  had  attained  the  rank  of  a 
Christian  university;  and  in  this  treatise  Origen  does  not 
furnish  milk  for  babes;  he  writes  for  himsell  and  for 
Itke-mindcd  friends.  Wildly  conjectural  as  it  may  seem,  his 
thinking— though  partly  Greek  and  only  in  part  biblical— is 

^  The  passages  refemd  to  \acvp  somettmes,  Iwt  w^th  no  gieat 


(«.ff.  to  Swedenborgianism)  to  any'*^  '^.^ic  Monafchtahism 
(Christ  one  phase  of  God.  Not  three  w^od»'^  the  Godhead,  but 
a  threefoM  reveUrtion  of  a  Cod  strictly  *^<V)(*^i!rtoo)- 


completely  fused  togettier  in  lib  own  mind.    Nor  does  it  ever 

suffer  from  lack  of  thoroughness.    It  may  be  summed  up  in  one 

word  as  the  theology  of  free  will. 

Unfaltering  use  is  made  of  that  conception  as  a  key  to  all  religions 
and  moral  problems.  Usually,  apologists  and  divines  are  hampered 
by  the  fact  that,  beyond  a  eertaio  limited  range,  men  cannot  be 
regarded  as  separable  moral  units.  A  new  world,  after  death,  may 
be  callod  in  to  redress  the  balance  of  the  old ;  but  anomalies  remain 
which  faith  in  a  future  immortality  does  not  touch.  Origen  called 
in  a  seeond  new  world— ^hat  of  pie-exattence.  All  sools  were  tried 
once,  with  equal  privilege;  all  tell,  save  one,  who  steadily  clave 
to  the  Logos,  and  thus  merited  to  become  in  due  time  the  haman 
soul  of  lesus  Christ.  No  higher  function  could  be  nven  to  free 
will;  unless,  by  an  extravaffanoe,  some  theologian  should  teach 
that  the  Almiehty  Himself  nad  merited  Hb  sovercignty  by  the 
virtuous  use  01  freedom.  On  the  other  hand,  a  shadow  is  cast 
npoa  the  future  by  Origen's  fear  that  incalcukible  free  will  may 
again  depart  from  God.  Human  birth  in  a  grossly  material  body 
is  partly  due  to  the  pre-temporal  fall  of  souls;  nere  we  see  in  Origen 
the  Greek,  the  dualist  (mind  and  matter),  the  ascetic,  and  to  some 
extent  the  fcinsoian  of  the  Gnostica.  But  he  fas«aks  away  again 
when  he  asserts  that  God  ever  wills  to  do  good,  and  is  seeking 
each  lost  soul  until  He  find  it.    Even  Satan  must  repent  and  live.l 

It  was  not  possible  that  this  brilliaot  tour  de  Joru  should 
become  the  theology  of  Christendom.  Origen  contributed  one 
or  two  points  to  the  central  development  of  thought;  «.g.  the 
Son  of  God  IS  "  eternally  "  begotten  in  a  continuous  process. 
But  while  to  Origen  creation  also  was  a  continuous  process,  an 
unspeculative  orthodoxy  struck  out  the  latter  point  as  incon- 
sistent with  biblical  teaching;  and  we  must  grant  that  the 
eternal  generation  of  the  Divine  Son  adds  a  more  distinctive 
glory  to  the  l4>gos  when  it  is  no  longer  balanced  by  an  eternal 
creation.  While  the  Church  thus  lived  upon  fragments  of 
Origen's  wisdom,  lovers  of  the  great  scholar  and  thinker,  who 
had  dominated  his  age,  and  reconciled  many  a  heretic  to  his 
own  version  of  orthodoxy,  must  submit  to  have  him  branded 
as  a  heretic  in  later  days,  when  all  freedom  of  thought  was 
falling  under  suspidon. 

For  a  time,  freedom  in  scholarship  lingered  in  the  younger 
rival  of  Alexandria,  the  school  of  Antioch;  though  speculation 
was  never  so  strong  there.  Alexandria,  on  the  other  hand, 
tended  to  be  unduly  speculative  and  aUegorizing  even  in  its 
scholarship^  The  antagonism  of  the  two  schools  governs  much 
of  the  history  of  doctrine;  and  behind  it  we  can  trace  in  part 
the  contrast 'between  Churcb  Ilatonism  and  what  churchmen 
called  Aristotelianism. 

Arius,  a  Libyan  by  birth,  of  Antioch  by  training  (though 
earlier  than  the  greatest  days  of  that  theological  school),  and  a 
presbyter  of  Alexandria,  represents  the  working  of  Aristo-  jittamttm, 
telianism.  His  diief  opponent,  Athanasius,  is  probably 
the  greatest  Christian,  11  Origen  is  the  greatost  thinker,  among  all 
the  Greek  fathers.  Few  wiu  deny  th^  Athanasius  stood  for  the 
Christian  view  of  the  questions  at  issue,  upon  the  prin- 
ciples held  in  commpn  by  all  disputants.  Arius  repre- 
sented a  shallow  if  honest  intellectualism.  He  found  it 
necessary  to  think  deariy  and  define  sharply;  but  Athanasius 
found  it  necessary  to  bdieve  in  a  divine  redemption.  According 
to  Hamack,  Athanasius  simplified  the  faith  of  his  time  by  fastening 
on  the  essential  point — human  immortality  or  "  deification 
through  the  Incarnation  of  true  God.  Cosmic  theories  of  the  work 
of  a  \jogfM  subordinate  to  the  Father  fell  into  the  background. 
*0poa6aiof,  successfully  discredited  earlier  as  a  SabeUian  formula 
by  Paul  of  Samosata,  was  now  found  to  be  the  one  unambi- 
guous terra  which  asserted  that  Christ  was  truly  God  (Council  of 
Nicaea,  A.o.  335)  and  buhirraatt  (Lat.  persvma)  became  the  technical 
name  for  eacii  of  the  Divine  Three.  ^  Athanasius  himsdf  tried  lo 
dmw  a  distinction  between  affirming  the  Son  iitootbatos,  ami 
calling  Him  luunobetxa.  Yet  it  seems  plain  that  he  considerDd 
Sabcluanizing  reduction  of  the  Divine  Persons  to  phases  or  modes 
in  the  unity  a  lesser  evil  than  regarding  the  Logos  fwith  Arius) 
as  a  craature,  however  dignified.  This  was  made  plain  by  the 
leniency  of  Athanasius  towards  Marccllus  of  Ancyra.  In  those 
days  there  was  no  wore  for  "  Person  "  as  modern  philo-  juaretBtiM, 
sophy  defines  it;  perhaps  no  word  would  have  served 
the  purpose  of  tne  Church  if  precisely  so  defined.  The  resuW 
is,  however,  that  a  critic  of  doctrine  sometimes  questibos  whether 
Athanasianism  offers  a  definition  of  the  mystery  at  all,  or  only 

•  Hamadttafces  a  different  view  of  Origen;  the  certabity  oi 
ultimate  salvation  overbears  free  will  with  S  sort  of  physical  neoes' 
sity.  He  also  thinly  that  in  Orim's  esoteric  doctrine  the  historical 
Christ  becomes  ummportant.   Tnat  is  a  severe  jodgment. 
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a  aet  of  taxtctioned  phnaes,  and  a  loanr  list  ol  phiam  which 'are 
proscribed  as  heretical.  The  long  ana  dubiQUs  conflicts  of  opinion 
concern  Church  history  but  left  lew  traces  on  doctrine;  Athanasius 


never  flinched  through  all  the  reaction  aKainst  Nicaea,  and  his 
faith  tiltiroalely  conquered  the  Catholic  Cniirch.  There  is  only 
thia  to  notice,  that  it  conouered  under  the  great  Cappadocians 
n»CBB'  (Basil.  Gregory  Nazianaen,  Gr^ory  of  Nyiaa),  who 
••imfn^   i^rcsented   a   somewhat   different   type  of  teaching.^ 

The  Trinity  in  Unity  stood  firm;  but,  instead  of  recog- 
nizing God  as  one  yet  in  some  sense  three,  men  now  began  to 
recognize  three  Divine  beings,  somewhat  definitdv  distia^isned  in 
rank  each  from  each  and  yet  in  some  sense  one.  Athanasnis's  piety 
is  thus  brought  into  association  with  the  details  of  Logos  specula- 
tion. The  new  type  passed  on  into  the  West  throu^  Augustine. 
I  and  the  so<allod  Athanasian  creed,  which  states  an 

^Srr"  Augustinian  version  of  Greek  dog^ma.  There  is  indeed 
THaitmi'  ^^'^  immense  change-  Subordinationism  is  bkitted  out, 
^yiy,^^        more  even  than  by  Athanasius.    On  these  lines  modem 

popular  orthodoxy  maint^ns  the  doctrine  of  the  Trinity. 
It  seeks  to  prove  its  case  by  assertiiu  first  the  divinity  of  Christ,  and 
secondly  the  pcnonality  of  the  Ho^  Spirit.  The  modem  idet  of 
peraonaiity,  though  with  doubtful  faimese,  hdpa  the  cfaaoge. 

.  The  first  great  supplement  of  the  doctrine  of  the  Lo0ds  or 
Son  was  the  more  explicit  doctrine  of  the  Holy  Spirit.  Mace- 
DoeMm  donius,  who  defended  the  semi-Arian  or  Homoiousian 
mitht  position  that  the  Spirit  was  merely  a  Divine  in- 
^'***  fluence — Origcn  had  held  the  Spirit  to  be  a  creature 
— was  branded  as  a  heretic  (Synod  of  Alexandria,  362;  Council 
of  Constantinople,  381);  a  strong  support  to  Cappadocian  or 
modern  Trinitarianism.  Then,  in  the  light  of  the  affirmation 
of  Christ's  full  divinity,  the  problems  of  His  person  necessarily 
received  further  attention.  Did  the  Divine  Logos  take  the 
place  of  the  higher  rational  soul  in  the  humaAity  of  Jesus? 
So  ApoUinaris  or  Apollinarius  of  Laodicea  taught,  but  the 
Council  of  Constantinople  (381)  marked  the  position  as  heretical. 
Did  the  two  natures,  human  and  divine,  remain  so  separated 
in  Jesus  as  to  jeopardize  the  unity  of  His  person?  This  was 
the  view  which  Cyril  of  Alexandria  ascribed  to  Nestorius,  who 
hesitated  to  call  Mary  ^corcWcor,  and  represented  the  tradition 
of  the  Antiochene  school.  Such  views  were  marked  as  heretical 
by  the  Council  of  Ephesus  (431),  the  decision  resulting  in  a 
profound  and  lasting  schism.  Did  the  two  natures  coalesce  in 
$loB09hx'  Jesus  so  as  to  constitute  a  single  nature?  This  is 
sKm.  the  Monophysite  or  Eutychian  view,  developed  out 

of  the  Alexandrian  tradition  ('*  Eutychianism  is  simply  Cyril- 
Eanism  run  mad,*'  A.  B.  Bruce).  The  Coimdl  of  Chalcedon 
(451)  rejected  the  Alexandrian  extreme  in  its  turn,  guided  by 
Leo  of  Rome's  celebrated  letter,  and  thus  put  the  emphasis  on 
the  duality  rather  than  the  unity  in  Christ's  person.  Another 
grave  and  lasting  schism  was  the  result.  Two  great  doctrinal 
tladitions  had  thus  been  anathematized;  the  narrow  line  of 
orthodoxy  sought  still  to  keep  the  middle  track.  Was  there  at 
jWsBsfts  least  unity  of  will  in  Jesus?  No,  said  orthodoxy; 
Mm,  He  had  two  independent  faculties  ol  will,  divine  and 
human.  The  Maronitea  of  Syria,  lecoodled  to  the  see  of  Rome 
in  1182,  probably  represent  the  Monothelete  schism.  John  of 
BMhypnd'  Damascus's  theory  of  Enhypostasy  (Christ's  manhood 
^■v*  not  impersonal,  but  made  personal  only  through 

union  with  His  Godhead)  is  held  by  some  to  be  the  coping- 
stone  of  this  great  dogmatic  development. 

In  the  Trinity  the  problem  is  to  combine  independence  and 
unity;  in  Christology,  to  combine  duality  of  nature*  with  the 
unity  of  the  person.  Verbally  this  is  done;  is  it 
done  substantially?  The  question,  Who  is  Jesus 
is  esstf  Christ?  has  been  pushed  to  the  very  end,  and  authori- 
aatf  WtL  ^^ygiy  answered  in  the  definitions  of  Church  ortho- 
doxy.   With  these  the  Orthodox  Greek  Churches— tad  with 

>  Harnack  and  F.  Loofs  describe  them  as  belonging  to  the 
Homoiousian  party — ^believers  in  the  Son's  "  likeness  ci  essence  " 
t»  the  Father's,  not  "  identity  of  essence."  Bethune  Baker  vehe- 
mently  denies  that  these  great  leaders  were  contented  with 
Homoiousianism.  Anyway,  we  must  remember  that  radical  theology 
had  gone  to  much  greater  extremes  in  denial  (Anomaeans— ^he  Son 
•nlike  the  Father).  It  was  not  by  any  means  exclusively  the 
*' battle  ol  a  diphthim|." 

^S^nish  Adoptiamsm  breaks  up  the  unity  almost  without 
disguise. 


their  divergent  decteom  the  tarlous  aon^Oithodox  Easten 
Churches,  Coptic,  Armenian,  &c.~deslre  to  rest'  satisfied; 
theofegy  has  finished  its  work,  unless  in  so  far  as  it  is  to  be 
codified.  It  is  never  true  while  men  live  that  thought  is  at  a 
standstill;  but,  as  neariy  as  it  may  be  true,  Esstem  theology 
has  made  it  so.  In  the  West  the  decisions  of  the  great  councils 
have  been  accepted  as  a  datunu  They  enter  into  the  b«ais  of 
theology;  results  attained  by  long  struggles  in  the  East  are 
simply  ptesuppoaitions  to  the  West;  but,  for  the  most  part, 
no  Independent  interest  attaches  to  them  in  the  Western  worid« 
They  are  taken  as  involved  in  redemption  from  sin — in  the 
Atonement,  or  in  the  sacraments.  Belief  in  the  Trinity  is 
almost  unbroken.  Western  Christendom  wishes  to  csU  Christ 
God;  even  the  Ritschlian  school  uses  the  wonted  language  in 
the  light  of  its  own  definitions.  For  others,  the  Trinity  is  the 
accepted  way  of  making  that  confession.  It  becomes  of  prac> 
tical  importance,  according  to  S.  T.  Oderidge,*  m  connexioik 
with  Redemption.  It  passes,  therefore,  as  a  datum  of  revela- 
tion. In  Christology  the  tradition  has  been  more  frequently 
challenged  since  the  Reformation. 

Harnack  criticizes  the  doctrinal  devebpment.  He  considers  that 
Christianity  ia  best  defended  on  the  basts  of  the  doctrine  that 
Christ  is  a  man  chosen  and  equipped  for  Hb  task  by  God.  But 
in  the  Eastern  Church  the  religious  interest,  as  he  thinks,  points 
to  Monophysitism.  Dyophysite  orthodoxy  has  stcrilired  Eastern 
Christianity,  or  thrown  it  upon  inferior  forms  of  piety.  Of  course 
this  does  not  mean  that  Harnack  considers  monophysitism  nearer 
the  historic  truth,  or  nearer  the  normal  type  of  Christian  thought. 
On  the  contrary,  he  would  hold  that  the  scholarly  tradition  of 
Antioch  more  ncax\y  reaches  the  real  historical  manhood  of  Jesus. 
But  if  it  be  presupposed  that  the  purpose  of  Christ's  mission  was 
to  deify  men  by  bestowing  ohyrical  immortality,  then  we  must 
assume,  fint,  Christ's  fusemiai  Godhead,  and,  secondly,  the  fusion 
of  His  divine  and  human  natures.  Whatever  be  the  truth  in  the 
assertion  that  death  rather  than  «n  is  the  enemy  dreaded  by  Eastern 
Christianity,  and  immortality  rather  than  forpveness  the  blessing 
craved,  it  is  difficult  to  take  the  talk  about  deification  as  anythinf 
more  than  rhetoric  Did  th^  not  start  from  belief  in  one  God  f 
Was  not  polytheism  still  a  living  enemy  ?  It  is  a  more  obvious,  if 
perhaps  a  more  vulgar,  criticism  of  the  great  dcvelopmcm  to  say 
that  It  was  too  simply  intellectual — seeking  clear-cut  definitions 
and  dogmas  without  measuring  the  resources  at  the  command  of 
Christians  or  the  urgency  of  their  need  for  such  things.  We  are 
sometimes  toM  that  the  councils  simply  denied  error  after  error, 
affirming  Uttle  or  nothing.  But  the  Trinity  and  the  Hypostatic 
Union  are  vast  speculative  constructions  reared  upon  slender 
biblical  data.  To  complain  of  the  over-subtlety  of  a  theological 
adversary  is  a  recognired  move  in  the  game;  it  may  constantly 
be  phyed  in  good  faith;  it  proves  little  or  nothing.  The  facts 
appear  to  be,  that  the  Churcn  embarked  confidently  V>n  the  task 
of  blending  philosophy  and  religion,  that  the  Trinity  satisfied  most 
minds  In  that  age  as  a  rational  (t.e.  neo-platonic)  constnicrion, 
but  that  in  Christology  the  data  or  the  metnods  proved  less  tract- 
able.  If  two  natures,  divine  and  human,  are  added  to  each  other* 
what  can  the  humanity  be  except  one  drop  in  the  ocean  of  divine 
power,  wisdom,  goodness?  The  biblical  authorities  pbiinly  aet 
forth  "  the  man  Christ  Jesus,"  but  theokigicai  science  failed  10 
explain  how  Godhead  and  manhood  eame  together  in  unity.  Fact 
and  theory  sprang  asunder;  for  theory  had  done  its  utmost,  and 
was  baffled.  Another  admission  ought  to  be  made.  Western  oo^ 
tributions  to  the  prolonged  debate  constantly  tended  to  take  the 
form  of  asserting  truths  of  fahh  rather  than  theories.  Yet  what 
waathe  whole  procets  but  a  ooloeaal  theory?  * 

One  perpleiity  connected  with  theology  is  the  question,  How 
far  does  Christianity  succeed  in  embodying  its  essential  interests 
in  its  doctrines?  The  Orthodox  Eastern  Church 
might  seem  to  have  succeeded  beyond  all  others. 
Factions  of  lay-folk,  who  quarrelled  furiously  over 
shades  of  opinion  never  heard  of  in  the  West,  and 
scarcely  intdligible  to  Western  minds  even  if  expounded,  might 
seem  to  have  placed  their  sincerity  beyond  all  question.  And 
yet  there  were  at  least  two  other  developments  which  were 
important  in  the  East  and  proved  still  more  so  in  the  West 
-Hhe  legal  devdopoient  and  the  sacramental.  The  name 
"  Catholic "  is  one  which  Protestant  Christians   may   wdl 

*  CI.  Aids  to  ReftecSion,  Aphorism  a.  Comment. 

'  A.  M.  Fairbaim  takes  the  rather  unusual  view  that  Greek 
Christian  theology  was  the  dimax  of  the  process  of  Greek  pkitHo^y, 
and  so  far  alien  to  pitty,  akhough  he  is  far  from  banishing  specula* 
I  tion  out  of  theology.   Ckrisi  m  Modem  Tked.,  pp.  81, 90, 1 Q. 
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fafefiUte  t»  ttaigtk  to  thtit  rivals.  Yet  there  b  ^eonyenlence  and 
BO  tmal)  significanoe  in  connecling  the  tenn  with  a  certain 
characteristic  and  un-Protestant  type  of  the  Christian  religion. 
Catholidsm  is  not  dogma  only,  but  dogma  plus  law  pins  sacra* 
ment.  From  very  early  days  Christianity  was  hailed  as  the 
"  new  law  ";  and  the  suppression  of  the  rigorist  sects,  by 
definitely  giving  law  supremacy  over  enthusiasm,  aggrandized 
it,  but  at  the  same  time  aggrandised  the  sacramenu.  The 
Western  Christian  must  needs  hold  that  the  Eastern  develop- 
ment was  incomplete.  It  laid  these  things  side  by  side;  it 
did  not  work  them  into  a  unity.  The  latter  task  was  accom- 
plished with  no  little  power  by  the  Western  Church  in  the 
period  of  its  independent  development.'  The  Greek  and  the 
Roman  Catholic  Churches  stand  united  against  Protestantism 
in  the  general  theory  of  law  and  of  sacraments;  but  a 
Protestant  can  hardly  doubt  that,  if  Catholicism  is  to  be 
accepted,  a  Catholic  organization,  and  doctrine  are  better 
furnished  by  the  Western  Church  than  by  the  arrested 
devdopment  of  its  rival. 

The  thcoiy  of  asceticism  had  also  to  be  mote  fuDv  worked  oat 
and  better  harmonised  with  Church  authoritv  Tne  priesthood 
had  successive  rivals  to  face.  First  in  the  period  of  "  enthusiasm," 
the  prophets:  then  the  martyrs  and  confessors;  finally  the  ascetics. 
^iggffjg  The  bst,  in  regulated  forms,  are  a  permanent  feature 
^Igauat  ''^  Catholicism;  and  the  rivalries  oi  these  "vegubr" 
clergy  with  their  "  secular"  or  parochial  brethren  continue 
to  make  history  to-day.  That  the  ascetic  life  is  iatrinsically  higher, 
that  not  every  one  is  called  to  it,  that  the  call  is  imperious  when 
it  comes,  and  that  asceticism  must  be  developed  under  Chureh 
control — all  this  may  be  common  to  East  and  West.  But,  in  the 
utilisation  of  the  monks  as  the  best  of  the  Churdi*s  forces,  the 
Western  Church  far  surpasses  the  East,  where  medHation  rather 
than  psactical  activity  is  the  monastk:  ideal.  In  the  West,  "  en- 
tnnsiasoii"  in  the  transformation  under  which  It  survives,  is  not 
merely  bridled  but  harnessed  and  set  to  work. 

The  new  developments  of  the  West  cotild  not  grow  dkectly 
out  of  Eastern  or  even  out  of  early  Western  conditions.    They 

grow  out  of  the  influence  of  Ambrose  of  Milan,  but 
*    far  more  of  Augustine  of  Hippo;     and  behind  the 

latter  to  no  small  degree  there  is  the  greater  influence 
of  St  PauL  Intellectual  developments  do  not  go  straight 
OBWaird;  there  are  sharp  and  sudden  reactions.  Pelagianiam, 
the  rival  and  contradiction  of  August inianism,  represents  a  mode 
ol  thought  which  appeared  early  in  Christianity  and  which  could 
count  upon  sympathizers  lx>th  in  East  and  in  West.  But, 
when  the  Christian  world  was  faced  with  the  dear-cut  queatioas. 
Was  this,  then,  how  it  conceived  man^s  relation  to  God?  and 
Did  it  mean  this  by  merit?  Augustine  without  much  difficulty 
secured  the  answer  "  No."  In  the  East  (Council  of  Epliesus, 
451)  he  was  lielped  by  the  entan^eaaent  of  Pelagianism  with 
Nestorianism,  just  as  fai  tlie  West  the  ruin  of  Nestorian  prospects 
was  occasioned  partly  by  dlsUke  for  the  better  known  system 
of  Pelagianism.  In '  Augustine's  own  case»  reaction  against 
Pdagianism  was  not  needed  in.  order  to  make  his  position  dear. 
He  may  have  left  a  vulnerable  frontier  in  his  earlier  dealings 
with  the  same  thorny  problem  of  free  will.  Certainly  his 
poicRiiG  as  a  Christian  against  the  Manichaeiam  of  hia  youth 
constitutes  a  curious  preface  to  Ids  vehement  rejoctioa  of 
PeU^an  libertarianiam.  Once  again,  a  narrow-  track  of 
oftliMhixy  midway  between  tlie  obvious  landmarks!  But 
Aogustine  had  a  deeply  religious  nature,  and  passed  through 
deep  personal  experiences;  these  things  above  all  gave  }dm 
bis  power.  He  was  also  genius  and  scholar  and  diiirchman, 
transmitting  uncritidzed  the  dogmas  of  Athanasianism  and 
the  philosophy  of  ancient  Greece,  according  to  his  understanding 
of  them.  Without  forgetting  that  Angustine  was  partly  a 
symptom  and  only  in  part  a  cause  without  committing  our- 
seives  to  the  one-sidedness  of  the  gi^^.ipaB  niethod  of  con- 
struing hSatory—^  must  do  Justice  to  his  sopmioe  greatness. 
If  earlier  times  lived  upon  fragments  of  nritetit  ^^  generations 
of  the  West  since  Augustine  iiave  I^ro^i    r{ve<l  upon  fragments 

^  Loots  declares  that  the  very  coatm^  t  •    means  of  grace 

li  medieval.  ^T^tiOH  <'* 


of  Ms  thottf^  and  experience.  On  the  other  hand,  not  even 
the  authority  of  Paul  and  of  Augustine  has  Ken  able  to  keep 
alive  the  befief  in  unconditional  predestination.  If  in  the  West 
Athanasianism  b  a  datum,  but  unexamined,  and  not  valued 
for  iu  own  sake,  Atigustinianism  h  a  bold  interpreution  of 
the  essential  piety  of  the  West,  but  an  interpreution  which  not 
even  piety  can  long  endure — morally  burdoisome  if  religiously 
impressive.  The  dock  fs  woOnd  up  at  the  great  crises  of  history, 
but  proceeds  to  run  down,  and  does  so  even  more  rapidly  in 
Protestantism  than  in  Catholicism.  It  may  be  held  by  hostile 
critics  that  the  whole  thing  is  a  delusion.  More  sympathetic 
judgments  will  divine  unquenchable  vitality  in  a  faith  wIkmo 
very  paradoxes  rise  up  in  new  power  again  and  again.  Augus- 
tine's (erroneous)  interpreution  of  the  Millennium  (Rev.  xx.), 
as  a  parable  of  the  Church's  historic  triumph,  stands  for  the  final 
eradication  of  primitive  "enthuaasm"  in  the  great  Church, 
though  of  course  mflienarianism  has  had  many  revivals  in 
special  drdes. 


t 


,  Even  if  the  Augustinian  strea^  is  the  main  current  of  Western 
iety ,  there  are  feeders  and  also  side-currents.  Ambrose,  Auaustine, 
erome,  Gregory  the  Great  are  known  as  the  four  Latin  Fathers. 
Jerome  Is  very  great  as  a  scholar,  and  Pope  Gregoiy  as  an  adminis- 
tntor.  As  a  writer,  too,  Gregory  modiScs  Augustinian  beliefs  into 
forms  whkh  make  them  more  available  for  Church  teaching-^ 

f process  very  characteristic  of  Western  Catholidsm  and  carried  still 
urther  in  later  centuries  tnotably  by  Peter  Lombard).  Perhaps 
two  side<»rrents  of  piety  should  be  named.  There  is  an  -***.-* 
ethical  rationalism  which  can  never  be  wholly  suppressed  ~™'. 
in  the  Christian  Cbmdi  by  the  PauKna  or  Augnstiaian  ^^"^ 
soteriology.  One  thinks  one  sees  traces  of  it,  though  '""  "* 
held  down  by  other  influences,  in  the  whole  of  medieval 
theology,  and  notably  in  Abelatd.  It  disengages  itself 
in  the  17th  centurv  as  Sodnlanlsm  and  in  the  i8th  as  Ratlonafism 
or  Deism*  Secondly  there  is  a  Strang  aide-current  in  the  mystiod 
tradition,  which  we  may  perhaps  treat  aa  the  modified  form  under 
which  the  phnosophical  theology  of  the  Greek  Church  maintained 
its  life  in  the  medieval  West.  If  so,  Mystidsm  includes  in  itself 
a  prophecy  of  modern  Christian  Platomsm  or  idealism,  with  its 
cry  or'  Back  to  Alexandria.". 

A  Western  echo  of  the  Christological  controversies  of  the  East 
is  found  in  the  Adoptianism  of  Spain  785-818).  These  Adoptiaoists 
do  not  hold  that  Christ  the  penon  is  adopted  (He  bGod  by  birth), 
but  hia  kumoH  natmt  may  be.*  There  might  be  need  of  this, 
indeed,  if  the  Adoptianists'  theory  of  redemption  were  to  sUnd, 
according  co  which  Christ  had  tajom  to  Himself  a  sinful  human 
nature,  and  had  washsd  It  cicnn.  This  eaU'eme  nsneitioa  of  duality 
as  agahist  Christological  unity  was  naturally  marked  as  hereticaL 

Great  advnnoe  is  made  in  organizing  Catholic  theology  by 
the  fuller  theory  of  sacraments.  The  East  had  a  tentative 
hesitating  doctrine  of  traosubstantiation;*  the  West 
defines  it  with  absolttte  precision  (cl.  Paschasius 
Radbertus  against  Ratramnus;  the  fourth  Lateraa  Council, 
1 2x5).  But  if  the  medieval  Churdi-and  modem  Catholics 
regard  the  Eucharist  as  the  prind^  sacrament,  ProtestanU 
can  hardly  keep  from  assigning  the  supreme  place,  in  the 
medieval  system,  to  the  sacrament  of  penance*  If  early 
**  enthusiasm  "  conceived  the  Christian  as  abnost  entir^  free 
from  acts  of  sin,  and  if  Protestant  Paulinism  concdves  the  child 
of  God  as  justified  by  faith  once  for  all,  the  full  Catholic  theory, 
representing  one  deveh)pment  of  AugustinianiaB,  views  the 
Christian  as  an  invalid,  perpetually  dependent  on  the  good  officet 
of  the  Church.  The  number  of  aacramenU  is  fixed  at  seven,'' 
first  by  Peter  Lonbanl,  and  the  essence  of  the  three  aacramenU 
which  do  not  allow  of  repetition— 4Mpt]sm,  confinnation,  orders 
— is  defined  as  a  "  character  "*  imprinted  on  the  soul  and  never 
capable  of  being  lost.  We  must  mark  the  advance  in  formal 
completeness.  Theokigy  is  now  not  merely  the  dogma  of  the 
Divine  nature  or  of  Christ's  penon;    it  is  also  •  dogmatic 

*  The  term  Adoptianism  arose  at  this.tlme.  Modem  theologians 
carry  it  back  to  much  eariier  views.  . 

*  Until  indeed,  in  modem  times,  Grede-  theology  accepted  the 
Western  term  and  definition. 

*  This,  too.  has  been  adopted  in  modem  Greek  theriogy* 

*  Augustine  ahwdy  has  this  concsptioo  (Loofa).  A  aostile  critic 
might  say  that  the  coooepdon  aimrma  the  absolute  worth  o^ 
sacraments  while  absolutdy  declining  to  say  what  they  aooeni' 
plish. 
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theoiy  of  bow  the  ChiistUa  nlvatioB  is  conveyed  thiovgii 
iacnunenta  to  ainful  men.  On  the  other  hand,  a  theology 
which  is  mainly  saciameatal  is  overtaken  pretty  soon  by 
dumbness.  It  is  of  the  essence  of  a  sacrament  to  be  an 
inscrutable  process. 

of  legal  mefft.  amount  of  debt,  rapererogatory  good- 
asoedc  daim  t^ccsaiiting  the  aspect  of  Cathoucwm 
ire  more  and  more  worked  out.  The  occasion  of  the 
foimal  separation  of  Cast  and  West — the  Western  doctrine  of 
the 
tl«e  0 

real  t        _ 
and  to  disnke  for  the  ever-growiqg  daims  of  the  see  of  Rome. 

An  important  contribution  to  doctrine  is  contained  in  the 
Cur  Deus  Homo  of  Anselm  of  Canterbury.  The  doctrine  of 
Aasafar  Atonement,  destined  to  be  the  focus  of  Protestant 
M^ioM-  evangelicalism,  has  remained  undefined  in  Catholic 
'"*'''  circles,'  an  implicate  or  presupposition,  but  no  part 
of  the  explicit  and  authorized  creeds.  When  treated  in  the 
early  centuries,  it  was  frequently  explained  by  saying  that 
Christ's  stifferings  bought  off  the  devil's  claim  to  sinful  roan,  and 
some  of  the  greatest  theologians  {eg.  Gregory  of  Nyssa)  added 
that  the  devil  was  finely  outwitted — attracted  by  the  bait  of 
Christ's  humanity,  but  caught  by  the  hidden  hook  of  His 
divinity.  Anselm  holds  that  it  was  best  for  the  injured  honour 
of  God  to  receive  from  a  substitute  what  the  sinner  was  per- 
sonally in  no  condition  to  offer.  Whatever  other  elements 
and  suggestions  are  present,  the  atmosphere  of  the  medieval 
world,  and  its  sense  of  personal  claims,  are  unmistakable.  With 
Anselm  Rltschl  takes  Abelard,  who  explains  the  Atonement 
simply  by  God's  love,  and  thus  is  the  forerunner  of  "  morail " 
or  *'  subjective  "  modem  theories  as  Anselm  is  of  the  ^  ob- 
jective "  or  "  forensic  "  theory.  It  mtist  be  admitted,  however, 
that  there  is  less  definiteness  of  outline  in  Abelard  than  in 
Anselm.  He  does  not  even  deal  with  the  doctrine  as  a  specialist , 
in  a  monograph,  but  only  as  an  exegete. 

Contemporaneously  with  the  new  and  vivid  intellectual  life  of 
an  Anselm  or  an  Abelard,  the  "  fraesing  up  "  of  traditionalism  n 
evidenced  by  the  preparation  of  volumes  of  SenUtues  from  Scripture 
M  ^  and  the  Fathers.   One  of  the  eariiest  Of  such  collections 

^r!*'„  is  that  of  Isidore  (q.v.)  of  Seville  (560-636),  who,  fit>m  this 
nvOTs.  ^^  other  writings,  ranks  among  the  few  channels  which 
conveyed  ancient  learning  to  the  middle  ages.  His  Sentences  are 
selected  almost  (though  not  quite)  exdusivdy  from  Augustine  and 
Gregory  the  Great.  Direct  influence  from  the  Greek  Fathera  upon 
the  West  is  vanishing  as  the  Greek  language  is  forgotten.     The 

Seat  outburst  of  Sentences  at  a  later  time  has  been  referred  to 
e  consternation  produced  by  Abelard's  Sic  et  Non.  The  modern 
reader  can  hardly  banish  the  impression  that  Abelard  writes  in  a 
qnrit  of  sheer  mischief.  Probably  it  would  be  truer  to  say  that 
be  riots  ia  the  pleasures  of  discussion,  and  in  setting  tasks  to  other 
irreik>on»ble  and  ingenious  spirits.  He  docs  not  tear  to  contrast 
authority  with  authority,  upon  each  point  in  succession;  the 
harder  the  task,  the  greater  the  achievement  when  harmony  is 
■Bached  I  In  regard  to  Scripture  alone  does  be  maintain  that 
seemioK  error  or  discrepancy  must  be  due  to  our  misinterpreta- 
fion.  If  throughout  the  middle  aees  Scripture  is  treated  as  the 
oitimate  authority  in  doctrine,  yet  Abelard  seems  to  stand  alone  in 
definitely  eemtnuiing  Scripture  with  Uter  authorities.  Moderns  will 
questkm  the  possibility  of  asserting  Bible  infallibility  a  priori; 
but  it  is  more  really  startling  and  noteworthy  that  Abelard  should 
preserve  a,  living  sense  of  tallibllity  outside  the  Bible. 

There  are  many  great  collections  of  Sentences,  notably  by  Hugh 
of  St  Victor  and  Peter  Lombard.  The  laat-named^^hough  with 
more  oonttttuity  of  texture  than  Iskiaiw— ««otea  lainAy  from  the 
Bible  and  the  Latin  Fathers.  H  AbcOard  staads  lor  the  intd- 
lectual  daring  of  scholastiqbm,  Lombard  represents  its  other  pole 
•interest  in  piety,  /!«.  m  the  Church.  He  is  almost  rimidly 
cautkMia.  He  does  not  open  up  difncottles  Iflce  Abelard.  but 
smoothes  them  over.  This  suits  the  coming  age.  The  great 
writera  of  the  early  centuries  were  to  tell  on  meirs  minds  not  in 
the  breadth  of  their  treatment  but  in  a  theological  pemmican. 
And  the  characteristic  task  for  living  thedcfians  was  to  consist 
in  writing  commentaf^  on  the  Lombard's  Sentences;  for  a  time 
these  Sentences  themselves  had  been  suspected,  but  they  gained 
immense  influence. 

'Even  the  Coundl  of  T^ent  defined  What  Protestants  had 
aiaOeagrd*-  uuUiing  dsa. 


Had  this  been  nil,  Wcstem  theology  miglit  have  sunk  Into* 
purdy  Chinese  devotion  to  ancient  classics.  But  tlie  medieval 
world  had  not  one  authority  but  two.  Thin  and  (h»ria 
turbid,  the  stream  of  classical  tradition  had  flowed  ^>m  •/ 
on  through  Cassiodorus  or  Boetius  or  Isidore;  through  ^■^v**s> 
these,  at  second-hand,  it  made  itself  known  and  did  its  work. 
But  before  the  great  outburst  of  scholasticism,  ancient  Uterature 
found  a  somewhat  less  inadequate  channel  in  Arabian  and 
partly  even  in  Jewish  scholarship.  Aristotle  was  no  AnUam 
bnger  strained  through  the  meshes  of  Boetius;  sOf^ef 
and  the  new  light  inq>ired  Roscdh'nus  with  herc^.  AjMsOs. 
True,  we  must  not  exaggerate  this  influence.  There  was 
no  genuine  renaissance  of  civilization,  such  as  marked  the 
dawn  of  modem  history.  The  medieval  world  did  not  copy 
the  free  scientific  spirit  of  Aristotle;  it  made  him,  so  far  as 
known,  a  sort  of  philosophical  Bible  side  by  side  with  the  theo- 
logical Bible.  But  it  was  a  very  great  matter  to  have  two 
authorities  mther  than  one.  And  if  any  man  was  to  be  put  in 
the  preposterous  position  of  a  secular  Bible,  no  writer  was  fitter 
for  it  than  Aristotle.  The  middle  ages  did  their  best  in  this 
grouping;  only  here  and  there  a  rare  apiiit  like  Rf>ger  Baoon 
did  something  more,  something  altogether  superior  to  hb  age, 
in  showing  that  the  faculty  of  independent  scientific  inquiry 
was  not  quite  extinct.  It  is  possible  to  exaggerate  the  influence 
of  the  revived  knowledge  of  Aristotle;  but,  so  far  as  one  can 
trace  causes  in  the  mysterious  intellectual  life  of  mankind, 
that  influence  gave  scbolastidsm  its  vigour.  (See  Ababiah 
Pbilosophv,  ScaOLMBTICISM.) 

With  the  new  knowledge  and  impulse,  there  came  a  new  method. 
Alexander  of  Hales  is  the  first  to  adopt  it,  in  place  of  the  "  rhetori- 
cal "  method  of  previous  theologians.  ■  Everything  ia 
now  matter  of  debate  and  argument.  The  Sentauet 
had  resolved  theology  into  a  string  of  headings;  with 
scholasticism  each  topic  dissolves  into  a  string  of  arguments  for 
and  against.  These  arguments  are  made  up  of  "  rationes  "  aiad 
"  auctoritates,"  philosophical  authorities  and  theological  autho- 
rities. They  are  as  litigious  as  a  lawsuit— ^thout  any  summing 
up:  the  end  comes  in  a  moment  with  a  text  of  Scripture  or  an 
utterance  by  one  of  the  creat  Fathers.^  Onoe  such  a  dictum  haa 
been  cited,  the  rest  of  tne  discussion  is  treated  as  by-play  and 
goes  for  nothing.  **  I  am  a  transmitter,"  Confudua  is  reported 
to  have  saki.  The  neat  schoolmen  were  transmittera— putting  in 
order,  statine  deaiiy  and  consecutivdy,  condusiona  readiea  by 
wiser  and  hcnier  men  in  eariier  tinies.  Are  the  systems  sdf •con- 
sistent? Their  guarantee  is  the  tireless  criticism  carried  on  by 
rival  systems.  No  parallel  diftplay  of  debating  acuteness  has  ever 
been  seen  in  the  world's  hiuory.  It  is  easy  to  un^rrete  the 
schoolmen.  Indolence  in  every  age  escapes  difnculties  by  ahirkinK 
them,  but  the  schoolmen's  activity  raised  innumerable  awkwaro 
questions.  On  the  other  hand,  they  possessed  to  perfection  the 
means  of  making  thdr  speech  evasive.  If  there  are  hollow  peaces 
in  the  doctrinal  foundations  of  the  Church,  it  will  be  a  tacit  under- 
standing among  the  schoolmen  that  such  questions  are  not  to  be 
pressed.    Above  all,  one  must  not  look  to  a  schoolman  to  speak 

a  plerdng  and  a  recondling  word. "  There  b  no  revision  of  the 
premises  in  debate  from  a  higher  or  even,  from  a  detached  and 
independent  point  of  view.  The  premises  from  which  he  may 
sdect  are  fiaed;  many  of  the  coocfusions  to  be  reached  are  also 
fixed.  He  speaks»  most  deveriy,  to  his  brief,  but  he  will  not  go 
outside  it.  He  may  argue  as  he  likes  so  long  as  he  respects  toe 
Church'rdedsions  and  reaches  her  conclusions. 

The  systems  of  the  leading  schoolmen  must  rank  above  their 
commentaries  upon  the  Lombard's  Sentences,  as  the  greatest  of 
all  systems  of  theology.  Especially  is  that  honour  due  to  St 
Thomas  Aquinas's  larger  Summa  TnetUogiae.  •  We  may  Am^^m. 
well  believe  that  he  represents  scholastic  divinity  at  its  ^o""^ 
beet.  He  ia  not  an  Augustine,  still  less  perhaps  an  Aristotle,  but 
he  is.  the  Aristotle  and  the  Augintine  of  hia  age,  the  normal  thinker 
of  the  present  and  the  lawgiver  of  the  future.  He  teaches  the 
medieval  Platonic  realism,  but  he  accepts  the  Aristotelian  philo- 
sophy of  his  day.  marking  off  certain  truths  as  proved  and  under- 
stood by  the  light  of  nature,  and  stamping  those  which  are  not  so 
proved  as  not  understood  nor  understamlable,  t.e.  as  **  mr**--*--  " 


■The  Smmma  eetUna.  OmOUet  has  a  more  polemic  or  apolofetie 
interest  dwa  the  dogmatk  Shsimo,  but  dcaU  almost  equally  with 
the  contents  of  Christian  theobgy  as  a  whole.  Books  i.-iu.  are 
said  to  deal  with  what  is  later  known  as  natural  tbeokwy.  and 
Book  iv.  with  what  is  bter  known  as  dogmatic.  But  Aquinas 
appeals  to  the  Bible  as  an  authority  all  through.  That  b  not  the 
procedure  of  modem  natural  theology* 
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fci  tl»  ttete  In  whidi  tb«  tenii  tea  «dmi  to  be  u«d  by  MM  that 
huvrn  inhented  Aguuiu't  thou^bta.  He  baa  Augustine*  Pre- 
destiaarianiam,  stiffened  (according  to  Loofs)  by  Araq  philosophica] 
detcrounism,  sind  he  has  much  of  Augustine's  doctrine  of  the  grace 
of  God.  though  it  is  flanked  with  doctrines  of  human  merit  which 
might  nave  astonished  Augustine;  The  seven  sacnuneats  of  coufse 
liave  their  place  in  the  bodv  of  the  system,  and  are  exhaustively 
studied.  When  we  turn  to  Duns  Scotus,  we  still  find  realism,  still 
predcstinarianism.  And  yet  these  are  rivals.  An  at- 
tempt has  been  made  by  R.  Seebecig  to  interpi«t  Duns 
as  tne  forerunner  of  Luttier  in  hb  emphasis  on  the  pno- 
ticaU  Expert  knowledge  and  judicial  insight  must  decide  the 
point;  but,  so  far  as  the  present  writer  can  judge,  it  is  illusory 
to  imagine  that  Duns  points  us  beyond  the  medieval  assumptions. 
/U  generally  understood.  Duns  makes  caprice  supreme  in  God. 
The  arbitrary  divine  will  makes  right  ri^ht  and  wrong  wrong. 
Here,  says  Ritsohl,  the  Involuntary  logte  of  predestinarianism 
ip^ca  it»  last  word.  Though  he  may  technically  be  classed  as  an 
^'extreme  realist, "  Duns  b  the  forerunner  of  those  later  Nomin- 
alists, like  William  of  Occam,  who  unsettled  every  intellectual 
ground  of  belief  in  order  that  they  might  resettle  belief  upon  Church 
authority,  not  reason  but  rather  scepticism  being  for  them  the 
&nc3la  domim.  Later  authoritative  pronouncements  on  the  part 
of  the  Roman  Catholic  Church  favour  Thombm  and  disown  the 
Occamttes;  though  the  keen  hostile  criticbra  of  Hamack  affirms 
that  the  Church  had  need  of  both  eystema  of  Thombm,  to  champion 
its  cause  in  the  arena  of  thoucht,  and  of  the  Nominalist  theology 
to  aggmndixe  the  Chureh  as  tne  ruling  power  in  practwe. 

When  Protestantism  arose,  there  was  urgent  need  of  reform. 
All  sides  granted  that  at  the  timel  and  all  grant  it  now.  Separa- 
Og^tn  tion  waa  not  contemplated  by  any  one  at  the  first; 
tPmtt—  thb  again  is  manifest.  Yet  it  is  also  matter  of  plain 
'**'''"'*  history  that  Protestantism  is  more  than  a  removal 
of  abusesi  or  even  than  •  removal  carried  out  with  reckless 
disregard  of  oonsequoiccs.  It  b  partly  an  outcome  of  Luther^s 
perwnality-of  hb  violence,  no  doubt,  but  also  of  hb  great 
qualities.  It  b  due  mainly  to  the  dominant  tradition  in  Church 
doctrine.  AugustinianJsm  reacted  against  attempts  to  tone  it 
down  in  theory  or  neutralise  it  in  practice,  lutO  at  last  it  broke 
looae  in  the  form  of  Protestantism.  But  Protestantism  b 
largely  due  further  to  the  Renaissance.  The  new  knowledge 
enabled  men  to  read  the  Bible,  like  all  other  ancient  books, 
with  a  fresh  mind.  Finally,  we  have  the  true  central  cause 
in  the  Pauline  doctrine  of  faith.  Evaded  by  Augustinianiam, 
It  came  back  now,  with  some  at  least  of  its  difficulties  and 
paradoxes;  but  also  with  ita  immense  attractive  and  dynamic 
power.  When  the  Reformers  went  beyond  Augustine  to  Paul, 
Protestantbm  waa  bom.^  Even  the  Counter-Reformation,  so 
lar  as  it  was  a  matter  of  doctrine  (Council  of  Trent,  i545-^5)> 
took  the  form  of  reaffinnlng  a  cautious  version  of  Augustiniamsm. 

Whether  Protestantism  ^und  Its  adequate  doctrinal  expression 
b  very  doubtful.  Luther  was  no  sjrstemadc  thinker;  Melanchthon, 
the  theokician  of  the  Lutheran  Church,  gave  hb  system 
the  loose  form  of  Ijki  communes,  and  went  back  more 
and  more  in  successive  editions  to  the  traditional  lines 
of  doctrinal  theory — a  course  which  could  not  be  followed  without 
brin^ag  back  much  of  the  older  substance  along  with  the  familiar 
forms  (H  thought.  To  find  the  distinctive  technicalities  of  Luther- 
anism  we  have  to  leave  Mclanchthon's  system  (and  hb  great 
Reformation  creed,  the  Auishuri  Confession)  for  the  Formtua  of 
Concord  and  the  lesser  men  of  that  later  period.  In  Calvin,  indeed. 
^fc^  the  Reformed  '  theology  possessed  a  master  of  system. 
We  notice  in  him  resolute  Predestinarianism — as  in 
Luther,  and  at  first  in  Melanchthon  too;  the  vehicle  of  revived 
Augustinian  piety — and  rcsolure  dcpotentiation  of  sacraments,  with 
their  definite  reduction  to  two  (admittedly  the;  two  chief  sacra- 
ments)*~baptbm  and  the  Lord's  Supper.*  In  affirming  the 
"  inamimibiuty  "  of  grace  in  the  ret/eneraie  (not  simply  in  the  un- 
knowable elect)  Calvin  went  beyond  Augustine,  perhaps  beyond  Paul, 
certainly  beyond  the  Epbtle  to  the  Hebrews,  resolutely  loyal  to  the 
logic  of  hb  non-sacramental  theory  of  ^nux.  Yet,  in  contrast  with 
the  doctrine  usually  ascribed  to  Ufaich  Zwingli,  Calvin  teaches 
that  grace  does  come  through  sacraments;  but  then,  nothing  comes 
beyond  the  fruits  of  faith;  from  which  grace  ^11. salvation  springs 

*  Roman  Catholic  schoUrs  naturally  hokl  that  pAul  was  mis- 
construed, but  they  cannot  deny  that  Protestant  theology  was 
directly  a  version  and  interpretation  of  p-  r  :«ni 
•The  more  radical  Protestantbm  of  •l^""!!  f  utheran  orthodox 
ircbes  b  called  in  a  technical  s,jnJ?«  "?ininied. "  Germaa 
obrshio  eenerally  ranks  the  Chuit^k^  "  ^^KJawU**  ^  "  ^^ 

sacrament. 


formed  "  churches  because  of  its  aI^}  Q(  ^ng^"" 
'  *  Lutheranism  seeks  to  add.  in  ^   *^  thi*^ 
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irily.  To  use  tacbidcal  laagaafs.  Calvinsm  hokk  that 
sacraments  are  needful  <x  raiione  ^aece^i,  (merely)  "  because 
commanded.  *'  In  contrast  with  this,  orthodox  Lutheranbm  haa 
to  teach  baptismal  regeneration  and  consubstantbtion,  as  well  as 
justification  by  faith.  It  b  hard  to  sec  how  the  positions  harmonise. 
Zwingli  and  Calvin,  devek>piag  a  hint  of  Hus,  introduce  a  distinc- 
tion between  the  visible  and  the  invisible  Church  which  Melanchthon 
repudiates  but  later  Lutheranism  adopts.  The  Articles  of  the 
Church  of  Engbnd  (19,  36)  speak  of  the  visible  Church,  but  unlepa 
by  inference  do  not  assert  a  Church  invisible.  Upon  most  poiqts 
AngMcanism  seeks  lor  a  etd  media  of  its  own.  Resolutely  Pro- 
testant in  early  days  and  even  Calvinistic.  it  yielded  to  the  sug- 
gestions of  its  episcopal  constitution*  and  sacramental  liturgies; 
and  now  its  theologies  range  from  Calvinbm  at  one  extreme  to 
outspoken  hatred  of  Protestantbm  at  the  other.  Historically,  great 
issues  have  hung  upon  the  dislike  by  which  High  Lutheranism  and 
High  Anglicanism,  those  two  midway  fortresses  between  Rome  and 
Geoeva,  have  been  estranged  from  each  other. 

It  is  thus  plain  that  the  stream  of  Protestantism  was  veiy 
eariyq)Ut  up  into  separate  channels.  Did  any  of  these  theologies 
do  Justice  to  the  great  master  thought  of  grace  given  to  faith? 
Antecedently  to  their  separation  from  each  other  the  Reformers 
took  over  the  theology  of  Grrek  orthodoxy  as  a  whole.  Com- 
plaints against  that  theology  may  be  quoted  from  early  writings 
of  eveiy  Reformer,  even  Calvin^  They  knew  well  that  the 
centre  of  gravity  in  their  own  belief  by  elsewhere  than  in  the 
elaborately  detailed  scheme  of  relations  within  the  Godhead 
or  in  the  Theanthropic  person.  But  ultimately  they  persuaded 
themselves  to  accept  these  definitions  as  normal  and  biblical, 
and  as  presuppositions  of  Christ's  saving  work.  The  decision 
had  immense  results,  both  for  religion  and  for  theology.  Nor 
did  the  unity  of  Protestant  theology — ^I«uthcran  and  c^mOamed 
Calvinist — confine  itself  to  jthe  period  before  the  great  ^aifr  '■ 
divergence.  Men  of  the  second  or  third  generation  222^^ 
—often  called  the  "  Protestant  Scholastics  "  —work  •■■*™'^ 
together  upon  two  characteristic  doctrines  which  the  fathers 
of  Protestantism  left  vague.  The  Reformation  doctrine  of 
Atonement,  while  akin  to  Anselm's,  differs  in  making  God  the 
guardian  of  a  system  of  public  law  rather  than  of  Hb  private 
or  personal  honour.  This  conception  came  to  be  more  fully 
defined.  Christ's  twofold  obedience,  (a)  active  and  (p) 
passive,  produces  jointly  a  twofold  result,  (i)  satbfaction  to 
the  broken  moral  law,  (2)  merit,  securing  eternal  life  to  Christ's 
people.*  There  b  no  such  full  and  careful  theory  of  Atonement 
in  any  Catholic  fheology,  and,  according  to  so  unbiassed  a 
judge  as  A.  Ritschl,  it  represents  the  last  word  in  doctrine  along 
the  lines  laid  down  by  the  Reformers.  Could  Catholics  adopt 
it?  Hardly;  for  the  Protestant  assertion  of  Christ's  merit  b 
shadowed,  if  any  doctrine  of  merit  in  the  Christian  b  brought 
in.  Vet  the  veiy  word  reminds  us  of  the  legal  piety  which 
is  characteristic  of  Western  popular  religion  through  all  its 
hbtoiy.  We  now  find  "  merit "  confined  to  Christ,  and  the 
usual  application  ruled  out,  somewhat  as  St  Paul's  intenscr  use 
of  Pharisee  conceptions  destroyed  instead  of  confirming  the 
idea  of  righteousness  by  works.  But  it  b  by  no  means  clear 
that  thb  Protestant  doctrine  of  Atonement  is  a  unity.  "  Merit  " 
b  an  intruder  in  that  region  of  more  strict  and  majestic  law; 
yet  Christ's  "  merit  "  b  the  only  form  under  which  the  positive 
contents  and  promises  of  the  Christian  Gospel  are  there  repre- 
sented. Even  the  most  resolute  modem  orthodoxy  usually 
tries  to  modify  thb  doctrine.  There  b  a  break  with  the  past, 
which  no  revival  or  reaction  can  quite  conceal 

Again,  the  Reformation  had  drawn  a  line  round  the  canon — 
sharply  in  Calvinism,  less  sharply  in  Lutheranism  (which  also 
gave  a  quasi  normative  position  to  its  Confessions  of  Faith). 
Anglicanism  once  more  resembles  Lutheranism  with  differences; 

*  Few  Lutheran  churehes  oosseu  bishops.  In  Germany  the 
"  episcopal  system "  b  a  right  claimed  on  behalf  of  the  civil 
government. 

*  This  is  not  fully  formulated  even  in  the  Lutheran  Formula  of 
Concord^  nor  yet  in  the  CaMntstfc  canons  of  Dort  and  Confession 
of  Westminster,  though  these  and  other  Protestant  creeds  have 
various  in&talments  01  the  finished  doctrine.  One  mi^ht  add  a 
stitl  further  distinction  of  the  Protestant  scholasticism.  The 
Atonement  imparts  to  the  belfcver  (a)  forgiveness,  (b)  positive 
acoeatanoe.  Actual  renewal  is.  of  course,  something  beyond  either 
of  these. 
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it  enj^inf  poUic  revling  of  oerUia  leawns  kom  the  Apocrypha 
and  uses  in  worship  cren  the  "  Athanasian  "  as  well  as  the  two 
more  ancient  creeds.  On  the  basis  of  belief  in  hispiration  we 
find*  during  the  dayft  of  Protestant  sdiolasticism,  the  most 
reckless  and  insane  assertions  of  scriptural  perfection.  Even 
ib  our  own  time,  popular  Protestant  evangdicalism  joins  with 
the  newer  rmphnsis  upon  conversion  the  two  great  early  Pro- 
testant appeals — to  Atonement  and  to  infallible  Scripture.  But 
the  Protestant  Church  Is  by  no  means  alone  in  making  sudi 
assertions.  Other  Churches  make  them  too,  though  they  over- 
lay and  disgdise  them  with  appeals  to  tradition  and  to  the 
authority  of  the  Church  itself  or  the  ^^then.  The  definite 
and  limited  burden  had  to  be  more  definitdy  dealt  with;  hence 
these  Protestant  extravagances. 

The  firft  great  rival  to  Protestant  orthodoxy,  apart  from 
its  old  enemy  of  Rome,  was  Socinianism,  guided  by  Laelius 
SMteteflo.  Sodnus  (f.v.),  but  still  more  by  his  nephew  Faustus. 
<"&  Thoroughly  intellectualist,  and  rational,  and  super- 

naturalist,  it  has  no  one  to  champion  it  to-day,  yet  its  influence 
Is  everywhere.  Jesus,  a  teacher  who  sealed  His  testimony 
with  His  blood,  and,  raised  from  the  dead,  was  exalted  or 
adopted  to  divine  glory,  thus  giving  to  men  for  the  first  time 
the  certainty  that  Cod's  favour  could  be  won  and  eternal  life 
enjoyed — such  is  the  scheme.  There  is  no  natural  theology;  the 
teachings  so  described  are  really  part,  or  rather  are  the  essence, 
of  the  revelation  of  Jesus.  Atonement  is  a  dream,  and  an 
immoral  dream.  Supernatural  sacraments  of  course  drop  out. 
The  Lord's  Supper  is  a  simple  memorial.  Baptism  were  better 
disused,  though  Faustus  will  leave  the  matter  to  each  Christian 
man's  discretion.  There  is  not  in  all  Church  history  any  state- 
ment of  doctrine  better  knit  together.  Socinus%  diurch  is  a 
school — a  school  of  enlightenment.  He  was  also — like  Calvin, 
if  on  more  narrowly  common-sense  lines — an  admirable  exegete. 
Ramack  ranks  hh  system  with  Tridentine  and  post-Tridentine 
theology  on  the  one  hand,  and  with  Protestantism  on  the  other 
hand,  as  the  third  great  outcome  of  the  history  of  dogma. 
Nevertheless  the  judgment  of  history  declares  that  this  brilliant 
exploit  was  entirely  eccentric,  and  could  only  in  indirect  ways 
subserve  theological  study.  Those  to-day  who  are  ijearest  the 
Socini  in  belief  are  as  far  as  any  from  their  fashion  of  approach- 
ing and  justifying  their  chosen  version  of  Christian  doctrine. 

Even  after  the  loss  of  the  Protestants  and  the  suppression 
or  expulsion  of  the  Jansenists,  the  doctrinal  history  of  the 
JUKerAJ^  Church  of  Rome  is  described  as  governed  by  discus- 
lory  0/  sfons  in  regard  to  Thomist  Augustinianism.  The 
Molinists  (i.e.  followers  of  Louis  Molina  the  Jesuit, 
not  Michael  Mollnos  the  mystic)  are  the  leading 
representatives  of  a  different  theology.  Hamack,  a 
keenly*  hostile  critic,  draws  attention  to  a  change  in  the  region 
of  moral  theology,  not  dogmatics.  After  long  controversy,  St 
Alfonso  Liguori's  dioctrine  of  Probabilism  (originated  by  Molina) 
definitely  triumphed  everywhere.  Conduct  is  considered  lawful 
if  any  good  Church  authority  holds  it  to  be  defensible;  and 
''  probabQity  "  warrants  the  confessor  in  taking  a  lenient  view 
of  shis  which  he  himself,  and  authorities  of  weight  in  the 
Church,  may  regard  as  black  in  the  extreme.  From  Hamack's 
point  of  view,  the  theory  destroys  Augustinianism,  whatever 
honour  may  still  be  paid  to  that  name.  Another  important 
change  in  Roman  Catholic  theology  has  been  the  increasing 
persona]  power  of  the  popM:.  This  was  significantly  foreshadowed 
when  Pius  IV.  put  forward  by  his  own  act  what  is  known  as  the 
creed  of  the  Council  of  Trent;  and,  after  the  coldness  of  the 
iSth  century  and  the  evil  days  of  the  French  Revolution,  an 
Ultramontane  revival,  relying  with  enthusiasm  on  the  papacy, 
grew  more  and  more  strong  until  it  became  all-powerful  imder 
Pius  IX  It  gained  a  notable  victory  when  that,  pope,  acting 
on  his  own  authority,  defined  (1854)  as  of  faith  a  doctrine  which 
had  been  long  and  hotly  discussed — the  Immaculate  or  abso- 
lutely sinless  Conception  (deeper  than  mere  sinlessness  in  act 
and  life)  of  the  Blessed  Virgin.  The  second  and  decisive 
victory  followed  at  the  Vatican  Council  (1870),  which,  at  the 
cost  of  a  small  secession  of  distinguished  men,  declared  the 


pope  penouaiy  infaHible  (see  iNVAtUBiUTT)  and  ineformablt 
as  often  as  he  rules  ex, cathedra  points  of  fidth  or  morals.  This 
once  again  seems  to  be  the  last  word  in  a  long  devdopmenU 
Uncertainty  as  to  the  authorities  determining  rdigious  beliel-r- 
Scripture,  traditfon,  Fathen^  Doctors—^  now,  at  least  poten- 
tially, at  an  end;  the  pope  can  rule  every  point  definitely,  if 
he  sees  good  to  do  so. 

The  theory  of  Development  Q.  A.  M«hler,  J.  H.  Newman),  which 
throws  ao  new  a  light  upon  the  mcaotng  of  tradition,  is  a  valuable 
support  of  the  oonceptioa  of  a  sovereign  pontiff  drawing   ^^^ 
out  dogmas  from  implicit  info  explicit  Ufe.    Still,  new  JJ**'^  , 
and  obscure  questionings  may  sUli  arise.    When  is  the  ilS"^^ 
pope  ruling  faith  and  morals  from  his  throne?     When  JH?., 
mav  the  Church  be  assured  that  the  infaHible  guidance 
is  bdng  given?     A  surtling  fresh  development  is  suggested  by 
Hamack,  while  vehemently  dismissed  as  impossibie  ^  anotbei 
Protestant  eoholar,  H.  M.  Gwatkin.    May  a  reforming  or  inno* 
vating  pope  arise?     He  would  find,  in  theory  at  least,  that  he 

G»s8esaed  a  weapon  of  matchless  power  and  precision.  But 
therto  Rooian  Catholic  theOl<^y  has  refvscd  to  conceive  of  any 
development  except  by  enlaigeroent  of  the  Church's  creed.  Much 
may  be  added  to  formulated  bdicf;  it  is  not  admitted  that  any> 
thing  has  been  or  can  be  withdrawn.  Brilliant  Modernist  scholars 
like  A.  Loisy  may  have  successors  who  will  champion  theories 
of  evolutionary  transformation.  But  at  the  present  hour  a  repre- 
sentative writer  names  as  a  typical  open  question  in  his  communion 
the  Assumption  of  the  Virgm.  Perhaps,  indeed,  it  is  rather  a 
dogma  hastening  towards  dcfii\it{on.  Is  the  theory  or  tradition 
correct,  that,  after  death  and  burial.  Mary  was  bodily  received 
into  heaven  and  her  grave  left  empty?  Such  problems  engaga 
the  official  theologians  of  the  Church  of  Rome. 

It  is  natural  that  the  "  variations  "  with  whkh  Bossuet  i«- 
proached  the  Protestants  should  tlemand  more  spac&  The 
Christological  problem  seems  to  require  separate 
treatment.  In  regard  to  the  Trinity,  Protestantism 
has  nothing  very  new  to  say,  though  "  Sabellianiam  "  <«<r«' 
is  revived  by  Swedenborg  and  Schfciermacher.  But  *•**■**• 
in  regard  to  Christology  <^inbn  takes  fresh  forms  as  «arly  aa 
Luther  himself.  -  While  this  became  ooreq>icuous  in  €<umexioa 
with  his  doctrine  of  consubstanUatlon  in  the  Eucharist,  it  ap- 
pears *  that  ho  had  a  gemime  speculative  interest  in  the  matter* 
Cammunicatio  idiomaium  was  wcU  know*  in  the  schools  as  a» 
affair  of  terminology.  You  might  say  correctly  that  God  hai 
died  (meaning  the  Godmaa),  or  that  a  man  is  to  be  worshipped 
— Christ  Jesus.  According  to  Luther,  however,  it  is  not  merely 
in  words  that  the  attributes  of  the  Godhead  qualify  Christ's 
human  nature.*  That  takes  place  in  fact;  and  so  the  human 
glorified  body  of  Christ  is,  or  may  become  under  conditions 
which  please  Him,  e.g.  at  the  Eucharist,  ubiquitous.  This  new 
quasi-monOphysitisro  disinclined  the  Lutherans  to  make  moch 
of  Christ's  humanity,  while  the  Reformed,  partly  from  the 
scholarly  tradition  of  Calvin,  partly  from  a  polemical  motive^ 
laid  great  emphasis  on  the  mjuihood.  A.  RitschP  even  speaks 
of  the  Refonned  as  teaching  Kenosis  in  the  modem  sense;  but 
it  is  to  be  feared  they  rather  taught  alternately  the  manhood 
and  the  Godhead  than  made  a  serious  effort  to  show  the  com- 
patibility of  divine  and  human  predicates  in  one  person. 
Christ  as  man  was  one  of  the  Elect  (and  their  head) ;  He  needed 
grace;  He  depended  upon  the  Holy  Spirit.  On  the  other  hand, 
as  God,  He  was  the  very  source  of  grace.  The  Lutherans  held 
that  the  Incarnate  One  possessed  all  divine  attributes,  but 
either  willed  to  suspend  their  use — this  is  the  Kenosis  doctrine 
of  the  Lutheran  school  of  Tiibingen  in  the  ijXh  centuxy-'or 
concealed  their  working;  the  latter  was  the  doctrine  of  the 
Giessen  school. 

A  theory  which  flickers  through  Church  history  in  the  train 
of  mystical  influence  proceeding  from  the  pseudo-Dionysiui 
Arcopagita  has  become  more  prominent  in  modern     m^^cm. 
times — that   (Christ  would  have  become  Incarnate     aHr"^i 
even  had  man  not  sinned.    Rejected  by  Thomas,  it     '' 
is  patronized  by  Duns— not,  one  thinks,  that  he  loved 
rational  certainties  more,  but  that  he  loved  redemptive  necessities 

"  According  to  T.  A.  Domer. 

*The  human  predicates  are  not  held  to  modify  the  Divine 
nature,  except  by  modern  Kenoticists,  who  therefore,  when  they 
are  Luth«rens,  claim  to  be  completing  Luther's  theory. 

*  Ruktftrtigung  u.  Versdhmtng,  i.  p.  ^4. 
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loi.'  In  a  teiwe  this  theory  pats  the  coping-etone  upon  Chrbto- 
logioKl  devtloproent.  If  we  are  warranted  in  regarding  the 
Seooiid  Person  of  the  Godhead  as  in  very  deed  *'  Himself  vouch- 
eafing  to  be  made, "  that  great  Becoming  cannot  well  be  sus- 
pended upon  a  contingency  which  might  or  might  not  arise;  and 
theologians  in  general  regard  the  sin  of  man  as  such  a  contingent 
event.  Incarnation  almost  demands  to  be  speculatively  inter- 
preted as  the  necessary  last  stage  in  the  self-manifeslation 
and  self-imparting  of  God.  Yet  interest  in  man's  moral  neces- 
sities threatens  to  be  lost  amid  this  cosmolo^cal  wisdom. 
Theolo^  pushed  too  far  may  overleap  itself.  Those  who 
shrink  from,  the  old  confident  assertion,  "  Christ  would  not 
have  become  incarnate  but  for  man's  sin,"  might  claim  to  say, 
from  reverence  and  not  from  evasiveness,  ignoramus.  Oi^  the 
other  hand,  the  type  of  thought  which  would  perfect  Christianity 
in  the  form  of  a  philosophy,  and  subordinates  Atonement  to 
Incarnation,  is  pledged  to  this  doctrine  that  Incarnation  was  a 
rational  necessity.  Such  speculative  views  are  associated  with 
the  revival  of  another  traditional  piece  of  mysticism — the  Holy 
Spirit  the  Copula  or  bond  of  union  in  the  Godhead.  Thfin  is 
no  such  assertion  anywhere  in  the  New  Testament. 

For  modern  German  theorier  of  Kettosis  among  Lutheran  and 
Reformed,  sec  A.  B.  Brace's  Humiliation  of  Christ.  Basing  on  the 
language  of  Phil.  ii.  7,  they  teach,  in  difTercnt  forms, 
^aarht  «#  *****  *^*^  "  ^^  ^^  became  a  man  under  human  limita- 
S?.?^  tions  at  conception  or  birth,  and  resumed  divine  predi- 
*•••■**  catcs  at  His  exaltation.  It  might  be  put  m  this  way— 
a  really  Divine  personality,  a  really  human  experience.  Strong  as 
are  the  terms  01  Phil.  ii.  7.  wc  can  hardly  suppose  that  St  raol 
had  a  metaphysical  theory  of  Christ's  person  m  view.  In  Great 
Britain  and  America  many  have  adopted  this  theory.  It  is  often 
taught,  e.g.  that  Christ's  statements  on  Old  Testament  literature 
are  to  be  Interpreted  in  the  li^ht  of  the  Kenosis.  The  enemies  of 
the  theory  insist  that,  while  it  safeguards  the  unity  of  Christ's 
personal  experience  at  any  one  point,  it  breaks  up  by  absolute 
gulfs  the  continuity-of  experience  and  destroys  the  identity  of  the 
person.  Indeed,  those  forms  of  the  theory,  which  give  us  a  Logps 
in  heaven  (John  iii.  13)  along  with  the  humbled  or  Incamate  Christ 
on  earth,  seem  to  fail  of  unifying  experience  even  at  the  ringle 
point.  Other  suggestions  in  explanation  of  the  mystery  have  been: 
^.  a  gradual  Incarnation,  the  process  not  beine complete 

''^^  until  Christ's  exaltation  (I.  A.  Dorner's  earner  view); 

impersonal  pre-existcnce  of  the  Logos,  who  became 
penonal — compare  and  contrast  Marcellus  of  Ancyra — 
at  the  Incarnation  (W.  Beyschlae's  earlier  view,  prac- 
tically adopted  by  Domer  in  his  later  days) :  Jesus  the 
man  who  was  absolutely  nlled  with  the  consciousness  of  God 
(Schleiermacher) ;  Jesus  not  to  be  defined  in  terms  of  "  nature.** 
mher  human  or  divine,  but  as  the  perfect  ful  filler  of  God's  a]>solute 
purpose  (A.  Ritschl's  view,  practically  adopted  in  later  days  by 
Bevschlag).  The  orthodoxy  which  refuses  all  new  theories  may 
loolc  for  help  to  the  pathological  dissociation  of  personality,  or 
at  least  {e.g.  j.  O.  Dykes  in  Expository  Times,  Jan.  1906;  Sanday 
Ckrislotogies  Ancient  and  Modem)  to  the  mystery  of  the  subconscious. 

We  have  now  to  look  at  Protestant  theology  in  its  dealing 
with  questions  in  which  it  is  more  immediately  or  more  fully 
interested.  In  the  eariy  period  known  as  the  Protestant 
scholasticism  there  was  bo  desire  for  progress  in  doctrine. 
ArmM'  Challenged  by  Arminianism  in  Holland,  the  Calvinistic 
««*»•  theology  replied  in  the  Confession  of  Dort;  at  which 
Synod  English  delegates  were  present.  This  creed  may  almost 
rank  with  the  Lutheran  Formula  of  Concord  as  summing 
up  post -Reformation  Protestant  orthodoxy.  But  the  direct 
fliite  of  Arminian  teachers  or  churches  was  no  measure  of  their 
influence.  One  proof  of  the  latter  is  found  in  Archbbhop  Laud 
and  the  English  High  Churchmen  of  his  school,  who  throw  off 
the  Augustinian  or  Calvinistic  yoke  in  favour  of  an  Arminian 
tJkealogy.  Lutheranum  had  set  the  eMmpk  of  this  change. 
Later  editions  of  Melanchthon's  Loci  Communes,  generously 
protected  by  Luther,  drop  out  or  tone  down  Luther's  favourite 
doctrine  of  predestination.  The  Augustinian  clock  was  rxmning 
down,  as  usual.  In  the  i8th  century  "  IHmnination  " — an  age 
1^^  which  piqued  itself  upon  its  **  fmHEhtenment, "  and 
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OtofliA     which  did  a  good  deal  to  drive  a^av  obscurity,  though 
«**"     at  the  cost  of  losing  d«Pth--Dcj^*^t»»<l«  ^^  churches 
is  matched  by  a  spirit  of  cool  o>n»ino        ««  within  t 
spirit  which  is  not  confined  to  profe».^*^^^tiooalists. 


them,  a 
Civil 


.wan  and  theok>gical  wzaoglJQp  had  Z^d  rr  ^eo.    Supposed 
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universal  truths  and  natural  certainties  were  in  fashion.  The 
plainest  legacy  of  the  xSth  century  to  later  times  has  bean  a 
humaner  spirit  in  theology.  Christian  teachers  during  the 
19th  century  grew  more  reticent  in  regard  to  future  punish- 
menL  The  doctrine  when  tau^t  is  frequently  softened; 
sometimes  universalism  is  taught.  A  movement  to- 
wards Arianism  and  tlien  towards  Socinianism  (Joseph 
Priestley,  Nath.  Lardner,  W.  E.  Channing)  among  English 
Prcibylcrians  and  American  Congregationalists  left  pennanent 
ztsults  ia  the  shape  of  new  non-subKribing  churches  asd  a 
diffusion  of  Unitarian  theology  (J.  Mar^tneau).,  The  s8th 
century  is  very  differently  interpreted  in  different  quartco. 
Orthodox  evangelicalism  is  tempted  to  view  it  as  an  aposta^ 
or  an  aberration.  On  the  other  hand,  hot  merely  agnostics 
like  Leslie  Stephen  but  Christian  theologians  of  the  Left  like 
Ernst  Troeltsch  regard  it  as  the  time  when  supernaturalism 
began  dedsivcly  to  go  to  pieces,  and  the  "  modern"  spirit  to 
assert  its  authority  even  over  religion.  A.  Riuschl,  again, 
claims  that  neglected  elements  of  Christianity  were  striving  for 
utterance,  particularly  a  serious  belkf  in  God  as  Father  and  in 
His  providential  care,  it  was  not,  says  Rltschl,  a  turning  away 
from  Christian  motives,  but  a  turning  towards  neglected  Christiaa 
motives.  This  view  seems  logically  to  involve  Ritschl's  belief* 
that  it  is  not  the  light  of  reason  but  the  revelation  of  Christ  which 
warrants  the  assertion  of  God's  fatherly  providential  goodness. 

Whether  temporary  or  permanent,  a  great  reaction  from  the 
18th-century  spirit  set  In.  It  was  partly  on  Augustinian  lioea» 
partly  on  the  Unes  of  what  the  Germans  call  Pietism.  Th^evMa' 
Under  John  and  Charles  Wesley,  a  system  known  as  M^^^ 
Evangelical  Arminianism  was  worked  out  in  i8th-ccn-  '^^*'' 
tury  England,  strongly  Augustinian  in  its  doctrines  of  sin  and 
atonement,  modem  Augustinian  in  its  doctrine  of  convexsioDy 
strongly  anti-AugusLintan  in  its  rejection  of  absolute  predes- 
tination. \^'ithin  the  Anglican  Church,  however,  the  new  re> 
vival  was  Augustinian  and  Calvinistic,  till  it  gave  place  to  a 
Church  revival,  the  echo  or  the  sister  of  the  Ultra-  neox* 
montane  movement  in  the  Church  of  Rome.  The  ^^ 
vigorous  practical  life  of  the  modern  school  of  High  ^••^•••^ 
Church  Anglicanism,  initiated  by  John  Kcble,  W.  Hurrell 
Froude,  J.  H.  Newman,  E.  B.  Pusey,  is  associated  with  a 
theological  appeal  to  the  tradition  of  the  early  centuries,  and 
with  a  strongly  medieval  emphasis  upon  sacramental  grace.  In 
Germany,  dislike  of  the  Prussian  policy  of  "  Union" 
— the  legal  fusion  of  the  Lutheran  and  Reformed 
Churches— gave  life  to-  a  High  Lutheran  reaction  Jj '*•  ,, 
which  has  shown  some  vigour  in  thought  and  some  **^'^''' 
asperity  in  judgment  (E.  W.  Hengstcnberg;  H.  A.  C!  Haever- 
nick;  dogmatic  in  0.  Thomasius  and  F.  A.  PhlHppi;  more 
libera]  type  in  C.  F.  A.  Kahnis;  history  of  doctrine  in 
G.  Thomasius).  The  most  distinguished  of  the  theologians  classed 
as  "  mediating "  are  C.  UUmann,  C.  I.  Nitzsch  and  Julius 
MUller.  Later  evangelicalism  in  the  English-speaking  lands 
gives  up  belief  in  predestination,  or  at  least,  with  very  few 
exceptions,  holds  it  less  strongly.  That  change  is  clearly  a 
characteristic  feature  of  19th-century  theology. 

Many  of  the  movements  just  mentioned  are,  at  least  in 
design,  piire  reaaions  involving  no  new  thoughts.  Apart  from 
apologetics  or  single  doctrines  like  that  of  the  Atone- 
ment, the  task  of  rethinking  Christian  theology  upon 
the  great  scale  has  been  left  chiefly  to  German  science, 
philosophical  and  historical.  Jf  the  task  is  to  be  accom- 
plished, then,  whatever  merit  in  detail  belongs  to  wise  and 
learned  writers  already  referred  to.  It  would  seem  that  some 
one  central  principle  must  become  dominant.  This  consldera- 
tioD,  as  far  as  an  outsider  can  judge,  excludes  any  formal  Roman 
Catholic  co-operation  in  the  suggested  task.  So  long  as  theo- 
logical truth  is  divided  into  the  two  compartments  of  naftural 
or  rational  theology  and  incomprehensible  revealed  mysteries, 
there  is  no  possibility  of  carrying  through  a  unity  of  prin- 
ciple. Again,  many  Protcstaats  rule  themselves  out  of  par- 
ticipation in  the  search  foe  unified  doctrine.  It  is  a  modern, 
commonplace— Loots  dates  the  f«iiMila  from  about  X835— ihat 
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PiDtetuotiwiB  hi*  two  prindplct:  ■  "  foroul  piindple, 
■utluTiiy  o[  Seripiure,  and  »  "  m«teJi»!  pdndpie,"  the  doctrine 
ol  jtuUfiallon  by  [lilh.  W(  hiw  tlmdy  indiutnl  Ihal  some 
•udt  pair  of  prindpla  wu  prominaat  when  hiBtoric  PraLd- 
tuitluQ  puUed  itKlf  togetlwi  lor  ddsice  durinf  iu  KholAstic 
a^  But  Kuidy  icrioiu  thougbE  caanoc  acqukice  In  a  dual 
contml.  While  Ibe  double  authority  conlinua  oi  ii  bdeved 
to  continue  io  power,  tberc  Beemi  do  bopc  of  nakiog  theology 
a  UvvD^  unity,  vhich  will  claim  respect  £rom  the  modem  age. 

tba  sde  ol  pliiloioph)^'    Kain  ■  fdwnw,  which  in  rtugiuut  the 
«■  wdl  as  in  dtronolwy  cnaj  ' 


in  Ftugiuut  Ibtorv 
^rdea   as  a  LiiiK 


D-  F,  SdauH  (a.v.}  appiied 
o<  the  lilt  ol  JfKi^    T.  C 

than  StnuiH  had  been.  '  The  Hcjrdian 

ran  thnjujb  all  ■-- — — ^-i-.  i— 

of  Ibe  C----— 
Iharouch 


iLouve  cfieci  lo  Ibe  tiudy 
bud  by  able  colkiuua,  if 

'Thwrfoid  fhyih  *       '^ 


,.,  -_ ig'^feetotS'wiiM'hB  J 

ha  Quaioubtrr  (iSii)  Schleiermacbw  had  becqnie 

to  (he  redemption  acconr^iahed  Ihrounh  jesua ' 
it  is  doubtlu]  wlieiher  tac  elcmenii  of  nii  i- 
inftrpentiriilt.  He  lelli  u)  (Kiww  ZJlrHcUvn, 
pmi.^ni.  iSiT)  Ihal  the  thmlogian,  whOe  hi 

But  mil.     Do  ihe  uncbecked  individual  eatbuw 

bodi  oi  the  Ri^i  and  of  ibcLriT  ~Ai^Sdiw> 

no  fchSemucb.niclSS!'  W,  ^Jnnan"*f™ 
>l  J.  C  K.  Hofma  


"  En  It  every thiiu 
1  jeiua  <il  Naiai 


imlogy?     It  it  III 


e,  in  the  Sooiilih  Chuirh  la 


.  •&(£ dn^uhnaii!  j"h1 


agminit  the  phiLoiophy  of  Hevd  and  the  critkisn 
to  all  the  kIiodI,  thniigh  ttitshl  went  [uriher  ba 
men  towardi  critical  tradilion  and  further  in  aumc  ikjiiiu  wvdiua 
orthodDK  doBma.  ^jsitivcly,  (he  fchool  build  upon  foundaiioni 
laid  in  etliica  by  Kant  and  in  philotapby  d  religion  by  ScblEJef^ 
niachcri  V  alao  R.  A.  Lipoiut,  and  y^  hk  dogmalv  rraulta  coin- 
cid*  more  aeariy  wiib  BiedenuDn'i  or  Pflddarer'i  than  with  (he 
"  iatennadiate  tbouEh  not  mediating  "  pOHiion  uhen  up  by  (he 
RitKhliani.  Not  even  the  acceptance  oTIargiveneii  u  the  ceniial 
relickm  bleiiii«  !•  enduilvelv  Rltaehllan ,  itill.  it  i>  *  challenge 
■like  to  the  iSth  ccotuiy.  to  the  Chnicb  ol  Rome  and  to  the  Dodeni 
mind.  Ritichi  and  biilriendi  forfeit  that  unifying  of  life  andduly 
which  ii  gained  by  making  the  moral  or  perlupa  rather  leial  point 
of  mew  nipreme.  As  (Iwy  deny  the  natural  rtliglon  of  (he  iS(h 
century — (he  rdl^on  which  wdnu  ita  way  into  hannony  with 
Cod  by  virtue — ».  atill  moct  oophMiolly,  they  nfuie  to  bid  (he 

of  Paulinivn  or  Auguatinianiun.  though  wi(h  qualificatiops. 


and  diAtnialed  m 
which  the  Chrix 


y  {Grmrii^):  the  h 


to  God  in 

oi'ChrStian  (hougbt,  U „ 

hit  (hcoloay-    Here  then  bis  etrong  desire  for  uni(y  is  cu(  across  by 
■'-  -~B  ■c(ion.    There  may  wdllie  room  for  reb(ive  distincIioM 

t  system  of  (hought,  however  coherent;  but  it  looks  as  If 
I's  distinction  haraenrd  into  absolute  dualism. 

—  , — , ^— -  --.   _-^ ,  — -.  _jid  be  attaches 

"  i;  i(  ia  in  o(her  ScriHures 

oution  juu  stated.    The  n 
U  from  the  Christian  eoifcl.    Yet 

-, — ,—-.,-,  of  Christ  as  Head  of  (he  Church  cv ^- 

ihc  linei  of  thought  found  separately  in  Anselm  and  Abelard. 
while  Schleiomacher  is  said  to  have  been  one^idedly  Abelardian. 
Ritscbl  denici  natural  (heo4oev '  as  well  as  natural  rellglen.  deniu 
docnu  outright  in  its  Greek  formt— Trinitarian  and  ChristolHirali 
and  seeks  to  transpose  (he  doctrine  of  Jltoncmcnl — Chnu'a  Ivioii 
-or"Warksasheputs<t— ^romthelegaTtotheethicai.  ThePautine 
toudi  shews  hself  plalhly  hen.  Justiikation  by  faith  k  a  "(yn- 
Ifaetic"  fudgneiK — (be  imuir  is  righteous:  it  is  not  an  "ana- 
ly(ic  "  iudirnenr— (he  btlitMr  is  righteous.  God  "  ius(iCe(h  (h* 
unEHHy."  Sacranirnd  are'a  repubficadon  of  (he  "  Word  "  of  the 
Gospel;  wt  have  (o  content  ourselves  with  (his  ia[bet  evaaive 
■'-'imula.  ID  often  employed  by  (he  Reformers. 
The  highly  acadaDic  Ritaehlian  movement  has  had  wide  praaiq] 
Aucnce  in  many  laada.     Here  Ei^liih  and  American  thou^t 


e    (probably 


^verylhing  re 


.     Yet  Ritarhl 


lily,  o^ering  moral  (hi 

Bushnen'slast  theory  declared  (hat  in  forgivineun  Cod  "borecott." 
as  even  a  good  man  must  da.  John  U'Lcod  Campbell— witfc 
a  Kronfl  dcure^  for  unity  in  ihougnt,  "  the  Kiniplidty  th^  k  ia 
"■"•'  *  — -lehi  moil  atienlion  by  (he  sugeestion  ol  ■  vicariaiB 
.  Jesui  Chrlx.  With  R.  C.  KfiiWly  this  becomes  an 
t  Christ  has  initiated  a  redemptive  process  of  lelF- 
which  we  can  profong  in  ourselves  by  tbe  help  of 
we  choose;  while  W.^orcber  du  Boae  (UluE.  Irving 
igth  century!  holds  the  Adnpdaniit  theory  styled  by 
'■  redemptim  by  .ample"— Ihe  divine  Chrlat  haa 
Paul'.? 
.  ..."  which  he  substitutes  for' 
e,  belongs '(opUkisophyotreUgios 
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Mmmcd 9  tainted  human  fiatnrb And  waahed ItdeAn,  thua  making 
it  a  pmottBt  and  potency  of  the  world's  redemption. 

Even  if  we  accept  the  programme  of  reconstructing  theology 
from  a  single  point  of  view,  we  may  desire  to  criticize. not 
merely  Ritschl's  execution  of  the  scheme,  but  his  selection  of 
the  ruUng  principle.  Is  it  enough  to  extricate  the  spirit  of 
Protestantism  from  the  imperfect  letter  of  its  early  creeds? 
One  set  of  difficulties  is  raised  by  the  progress  of 
science.  No  Protestant  can  deny  that' it  is  a  duly  for 
Christianity  to  come  to  terms  with  scientific  dis< 
coverieSy  and  few  Catholics  wiU .  care  to  deny  it.  An)cious 
negotiations  thus  arise,  which  colour  all  modem  schemes  of 
theology.  But  with  a  certain  school  they  become  central  and 
dominant.  We  distinguish  this  position  from  the  new  emphasis 
on  Christology,' whether  churchly  or  radical.  Those  ^o  find 
a  gospel  in  philosophy  are  ready  to  dictate  terms  to  out^ders; 
but  those  who  wait  upon  science  for  its  verdicts  supplicate 
terms  of  peace.  Ju^t  as  much  of  Christianity  is  to  survive  as 
science  will  spare.  Often  the  theologians  in  question  look  to 
psychology  as  the  permanent  basis  of  religion;  who  is  to  deny 
that  relifl^on  is  a  psychological  fact,  and  the  natural  expression 
of  something  in  man's  constitution?*  This  strain  may  be 
recognized,  mingled  with  others,  in  Schleiermacher;  it  has 
found  interesting  expression  in  the  contributions  of  H.  J. 
Holtzmann  and  Ernst  Trocltsch  to  the  volume  dealing  with 
Christianity  in  Die  K%dlur  der  CegenwarL  Christ  is  confessed 
as  the  greatest  figure  of  the  past,  and  as  one  of  no  small  im- 
portance still  for  the  present  and  future.'  But,  with  entit-e 
decision,  Christianity  is  called  to  the  bar  of  modem  culture. 
From  that  tribunal  there  is  to  be  no  appeal,  whether  to  a  higher 
revelation  or  to  a  deeper  •  experience.  This  view  stands  in 
connexion  with  the  study  of  comparative  relfgion.  Out  of  that 
very  Ritschl  school,  which  began  by  despising  all  religions 
except  those  of  the  Bible,  has  developed  the  rdigionsgesckichUich 
movement,  which  dissolves  Christianity  in  the  wider  stream. 
Such  a  policy  is  at  the  opposite  pole  to  Ritschl's;  be  desired 
to  interpret  Christianity  in  the  light  of  its  own  central  thought. 
If  Christians  can  find  in  their  faith  new  resources  to  meet  the 
new  needs,  they  may  hope  to  command  the  future.  Theology 
if  it  is  to  Hve  miut  be  henceforth  at  once  more  Christian  and 
more  scientific  than  it  has  ever  yet  been. 

A  less  threatening  yet  important  possibility  of  modifica- 
tion arises  out  of  the  scientific  study  of  the  New  Testament. 
Augustine,  Luther,  the  evangelical  revival,  went  back 
to  St  Paul;  can  Christianity  not  dig  deeper  by  going 
TmI*'  hz,dL  to  Jesus?  A  Protestant  has  to  view  the  past 
mnmt  history  of  doctrine  very  much  as  a  succession  of  de- 
clensions and  revivals,  the  latter  more  than  counter- 
acting the  former.  He  does  not  claim  to  have  regained 
the  inspiration  of  a  Paul;  but  he  holds  that  Augustine  was  more 
Christian  than  the  sub-apostolic  age,  and  Luther  more  Christian 
than  Augustine.  That  is  the  hopeful  feature  in  the  past.  The 
task  for  the  present,  with  its  unequalled  scientific  resources,  is 
to  get  nearer  than  ever  to  the  heart  of  the  Gospel.  Must  Pauline. 
Categories  always  be  supreme?  The  Ritschl  school,  and  others 
too,  have  made  an  earnest  effort  to  incorporate  Christ's  words 
in  Dogmatic  and  no  longer .  shunt  them  into  s>'stems  of 
"Christian  Ethics."  They  ha^de  not  idolized  Paulinism;  but 
have  they  not  idolized  Luther?  They  seem  to  take  for  granted 
that  the  spirit — though  not  the  letter — of  that  great  man  was  a 
definitive  statement  of  the  Cliristian  principle.  To  interpret 
Christianity  out  of  itself  is  one  thing;  to  interpret  it  out  of 
LuthcT,  even  out  of  a  distillate  of  Luther,  is  possibly  a  lower 
thing.^  The  theology  of  the  future  may  draw  more  equally 
from  several  New  Testament  types  of  doctrines.  The  scheme 
that  includes  most  may  be  the  successful  schemet  Unity  may 
be  safeguarded  in  the  confession  of  Christ,  and  theology  indeed 
prove  **Christocentric."'  Above  all,  the  social  message  of 
fesus  may  well  prove  a  gospel  to  our  materially  prosperous 
^  Thomasitw  and  H.  B.  Smith  are  quoted  as  holding  the  "  Ckristo* 
centric  "  ideal.  A.  M.  Fairbaim,  mindful  r  the  vast  impoitance  of 
the  conception  of  God,  amends  the  prt>tr»J*  IIT  TheolW-b  to  be 
formally  Christoccntric,  inaterialiy  Th^Q^^.^^^^tbArboodoCGod). 


but  imnudly '  focioifrfiil  afs.  Any  scbool  of  thought  irbicb 
despiaeB  that  hope  has  small  right  ta  call  itself  Christian. 
.  Casting  a  backward  glance  oaoe  move  over  the  evohition 
of  ChrisUaa  theology,  we  may  say  very  roughly  that  at  first 
it  reoogniaed  as  natural  or  rational  truth  the  being  j^.  ^^ 
of  the  Logos,  and  as  special  fact  of  revelation  the  ^adu- 
Incarnation  of  the  Wocd  in  Jesus  Christ.  .In  medieval  wai 
times  the  oasis  was  altered.  What  had  been  rational  tt' 
truth  now  claimed  acceptance  as  aupemauual  mystery^ 
Modern  idcalisU,  iU  at  ease  with  th»  inheritance,  try  to  show 
that  Christ's. Incarnation  no  lesa  than  His  eternal  divine  beiag 
is-  a  natural  and  rational  truth.  But,  when  this  progntnune  is 
carried  out,  there  is  no  small  danger  lest  the  relationa  traced 
out  between  God  and  men  should  collapse  into  dust,  the  facts 
of  Christ  transform  themselves  into  tymbola,  and  the  idealistic 
theology  of  the  right  wheel  to  thekfL 

Again,  Western  theology,  very  roughly  aununariaed,  while 
accepting  the  earlier  doctrinal  tradition,  has  broken  new  ground 
for  itself,  in  affirming'  as  mtionai  necessity  that  God  n» 
must  ptmish  sin  (this  is  at  least  latent  in  Aquinas's  ^<— ■» 
doctrine  of  natural  law),  but  as  oontingent  fact  of  re*  m*au 
velatioo  that  God  has  in  Christ  combined  the  punishment  of  sin 
with  the  salvation  of  sinners;  this  is  the  Reformation  or  post- 
Reformation  thought.  Here  again  the  deare  makfls  itself  felt 
to  impute  more  to  God's  nature.  Is  His  mercy  not  as  inherent 
as  His  justice  II  so,  musi  He  bdC  redeem?  For,  if  He 
merely  may  redeem  but  must  punish,  then  His  greatest  deeds 
on  our  behalf  wear  an  aspect  of  caprice,  or  suggest  unknown 
if  not  unknowable  motives^  The  doctrine  x>f  penal  substicutiott 
in  the  Atonement,  as  usually  conceived,  seems  to  point  in  the 
same  direction  as  predestinarianism.  Behind  superficial  manir 
festations  of  grace  there  is  a  dark  backgroundr  ahnoat  like  the 
Greek  Fate.  The  ultimate  source  of  God's  actions  is  something 
either  unintelligible  or  unrevealed.  Christian  theology  cannot 
acquiesce  in  this.  In  our  day  especially  it  must  seek  to  light 
up  every  doctrine  with  the  genuii^  Christian  belief  in  God's 
Fatherhood.  And  yet  here  again  incautioiia  advance  may 
seem  to  overleap  itself.  If  it  should  come  to  be  held  that  with 
so  kind  a  God  no  redemption  at  aU  is  nece^ary,  the  significance 
of  Christ  is  immensely  curtailed  if  not  blotted  out.  Even  if 
He  should  still  be  taken  as  the  prophet  of  the  divine  goodwill, 
yet  the  loss  of  any  serious  estimate  of  sin  makes  good  nature 
on  God's  part  a  matter  of  course.  Christianity  of  such  a  type 
is  likely  to  be  feeUe  and  precarious  Perhaps  we  ma/  find  a 
third  and  better  possibility  by  ceasing  to  aim  at  a  scientific 
gnosis  of  God,  either  limited  or  unlimited.  Perhaps  what 
ccMicems  the  Christian  is  rather  the  assured  revelation  that  God 
is  acting  in  character,  like  Himself,  and  yet  acting  wonderiully 
by  methods  which  we  could  not  predict  but  must  adore.  The 
free  life  of  personal  beings  is  no  more  to  be  mastered  by  a 
formula  than  it  is  to  be  assigned  to  caprice.  A  God  who  is 
love  will  act  neither  from  wilfulness  nor  from  what  is  called 
rational  but  might  more  correctly  be  called  phyacal  necessity. 
He  win  act  in  and  from  character.  Always  wise,  always  holy, 
always  unsearchable,  the  Christian's  God  is  that  heavenly 
Father  who  has  His  full  image  and  revelation  in  Jesus  Christ. 
.  While  the  greatest  of  all  theolo^cal  systems,  the  Summat 
of  the  middle  ages,  include  everything  in  the  one  treatise,  it 
has  been  the  business  of  post-Reformation  learning  Mt^ttm 
to  effect  a  formal  improvement  by  distributing  theo-  mvMtm 
bgical  studies  among  a  definite  number  of  headings.  ^'^*** 
The  new  theory  lived  and  grew  throughout  the  i8ih-  ^'^' 
century  Age  of  Enlightenment  {94.  J.  S.  Semler),  linking  Pro- 
testant scholasticism  with  modern  thought,  and  exhibiting 
the  continuity  of  science  in  spite  of  great  revolutionary  changes 
and  great  reactions.  The  beginning  is  ascribed  to  A.  Hyperius 
(Gerhard  of  Ypvte),  a  proCessor  at  Marburg,  and,  it  seems,  a 
conciliatory  Lutheran,  not,  as  sometimes  said,  a  Reformed 
(1511-64).  He  published  Four  Books  on  the  Study  of  Tkcc- 
^ty  (15S6).  Book  iv.  is  said  to  be  the  first  appearance  of 
Practical  Theok>gy--Liturgics,  Pastoral  Theology,  Ice.  In 
virtue  ^of  ^.Aitothcr  work  iDc  FornwidU  Conewti^,  iSS3)« 
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Hyperius  has  been  futtlier  termed  the  father  of  Hbmiletfcs. 
L.  Danaeus  (DaneauX  a  French  Fiotcstant,  has  the  merit  of 
publishing  for  the  first  time  on  CkrUHan  Ethics  (1577).  It 
has  been  supposed  that  the  Reformed  divinity  heie  set  itself 
to  remedy  the  dogmatic  dryness  of  Protestant  scholasticism, 
fifty  years  before  the  Lutheran  G.  Calixtus  moved  in  the  matter 
{Tktol,  Moralis,  1634).  Too  much  has  been  made  of -this. 
Danaeus  hardly  represents  at  all  what  moderns  mean  by 
Christian  ethics.  He  does  not  contrast  .the  Christian  outlook 
upon  ethics  with  all  others,  but  dwells  chiefly  upon  the  super- 
eminence  of  the  Ten  Commandments  as  •  summary  of  duty. 
Other  distinctions  are  named  after  an  interval  of  two  centuries. 
J.  T.  GaUer,  for  the  first  time  "  with  clearness  "  (R.  Flint), 
wrote  in  1787  De  Justo  Diserimine  Tkeologiae  Biblkae  tt 
IXogmaticae,  Biblical  Theology  is  a  historical  statement  of  the 
different  Bible  teachings,  not  a  dc^pnatic  statement  of  what 
the  writer  holds  for  truth,  qua  truth.  Again,  P.  K.  Marheinckc 
fe  named  as  the  first-  writer  (1810)  on  Symbolics,  the  com- 
parative study  of  creeds  and  confessions  of  faith.  In  '1764  the 
introductory  study  of  theology  as  a  whole,  which  Hyperius 
invented,  had  been  given.by  S.  Mursinna  the  name  it  has  since 
usually  borne — "  Theologiod  Encyclopaedia. "  Most  of  such 
Encyclopaedias  have  been  "  material, "  i,e.  connected  treatises, 
giving  a  brief  outline  of  theology  as  a  whole;  not,  of  course, 
alphabetic  indexes  or  dictionaries.  The  most  famous  of  aO, 
however — Schleiermachcr's  Kurze  DarsteUung  des  ihedogischen 
Studtttms  (rst  ed.  rSxx)— 4)elongs  to  the  class  of  "formal" 
«ncydopaedias.  It  States  how  theology  should  be  divided, 
tut  does  not  profess  to  give  a  bird's-eye  view  of  results. 

Schleiermacher's  treatise  is  highly  individuaL  Theology  is 
viewed  as  essentiaUy  a  branch  of  church  administration.  True, 
in  the  theologian  ptoperiy  so  called  the  scientific  interest  is 
Strong;  where  the  religions  or  practical  interest  is  stronger,  you 
get  church  rulers  or  administrators  in  a  narrower  sense.  Still, 
even  to  the  theologian  the  practical  interest  in  church  welfare  is 
vital.  Theology  loses  its  savour  when  studied  in  a  spirit  of  merely 
scientific  curiosity;  and  it  does  not  concern  the  lay  Christian. 

In  spite  of  what  may  be  deemed  eccentric  in  this  standpoint, 
Schleierniacher's  summary  is  full  of  interest.  He  divides  as 
follows] — 1.  Philosophical  iheobgy:  A.  Apologetics;  B.  Polemics. 
II.  Historical  Theology :  A.  Exeaetical — induding  the  lietermina* 
tion  of  the  canon;  B.  Church  History  proper;  C.  The  depicting 
of  the  present  state  of  the  Church;  (i)  its  faith — Dogmatics;  the 
belief  of  one  branch  of  the  Church;  w  its  outward  condition — 
Statntics;  these  should  be  universaL  Symbolks  is  to  be  a  branch 
of  statistics.  Biblical  "  Dogmatics  "  also  is  said  to  be  nearer  this 
than  it  is  to  D<^matics  proper.  III.  Practical  Theology:  A.  the 
service  of  the  (local)  church;  Homilctics,  LiturKics,  &c.;  B.  the 
CoMrnmetU  of  the  (national  or  international)  Church;  questions 
of  ralatlon  to  the  State,  Ac.  The  reader  will  note  Scbleiermacher's 
peculiar  way  of  dealing  with  Do^nMtic  as  the  belief  of  the  Church 
— ^an  unprecedented  view,  according  to  A.  Ritachl — and  his  requiring 
that  belief  to  be  reported  gua  historical  fact. 

It  is  singular  that  Schlciermacher  on  the  wnole  sbms  up  in  the 
Kuru  DarstM9ng  against  the  separation  of  Christian  Ethics  from 
Dogmatics.  But  he  grants  that  much  may  be  said  on  both  sides 
of  that  question,  and  in  his  own  Ciatibensuhn  he  folbws  ordinary 
usage  and  as  far  as  possible  banishes  Ethics  to  a  Ckrislliche  Sillen- 
khre,  a  book  which  nas  caused  him  to  be  regarded  by  Protestants 
as  the  founder  of  modem  Christian  Ethics.  There  are  therefore 
three  parallel  studies,  on  all  of  which  Schlciermacher  published — 
Dogmatic  or  ClaubensUkrt,  Christian  Ethics,  Philosophical  Ethics. 

(  Cuxiously  enough,  it  is  from  SchldermocheKs  philosc^hical 
ethics  that  a  threefold  division — the  Chief  Good,  Virtues,  and 
Duty  or  the  Law— passed  into  almost  all  text -books  of  Chris- 
tian Ethics,  till  recently  a  rebellion  rose  against  it  oii  the 
ground  of  redundancy  and  overlapping.  Books  on  Christian 
Ethics  have  also  found  room  for  a  quasi  Synoptic  doctrine  of 
the  Kingdom  of  God,  which  Pauh'niaed  dogmatic  systems  were 
slow  to  admit.  It  should  also  be  noted  that  Schlclermacher's 
place  for  Apologetics  is  by  no  means  undisputed.  Many  dislike 
the  subject;  some  would  thrust  it  into  practical  theology. 
Again,  the  new  study  of  the  religions  of  the  worid  is  seeking  its 
place  ht  the  curriculum  of  Christian  theology,  just  as  it  is  seeking 
-^in  some  way — to  modify  Christian  thoagfat.  The  recognised 
place,  the  assured  rftulu,  have  not  yet  been  attained.' 


Further  details  must  be  sought  In  text-books.  But  it  may 
be  affirmed  that  Dogmatic  must  remain  the  vital  centre;  and 
so  far  we  may  soften  Flint's  censure  of  the  British 
thoughtlessness  which  has  called  that  study  by  the 
name  "  systematic  theology."  Systems  of  ethics  and  *'^*» 
apologetics  are  welcome  to  the  theologian;  "encyclopaedia** 
is  a  new  and  broader-based  "systematic  theology^'  in  itself; 
but  none  of  these  is  centr^  as  Dogmatic  is.'  One  may  also 
venture  to  declare  that  Dogmatic  rests  upon  philosophical  and 
historical  studies,  and  exists  for  praciicad  uses.  Thus  a  triple 
or  fourfold  division  of  theological  sciences  seems  naturaL 
Lastly,  it  must  be  confessed  that  at  the  beginning  of  the 
3oth  century  there  is  more  life  or  health  in  history  than  in 
philosophy,  and  much  more  in  either  than  in  dognutic  theology. 

Sub-divisions  of  Dogmatic,  whether  well  chosen  or  ill,  throw 
light  upon  theology  as  developed  in  the  pastl  The  six  usual 
Protestant  headings  are  as  follows:  Theology  pro[)er.  Anthro- 
pology, Christology  (C.  Hodge  here  insets  Hamartiology), 
Soteriology,  Ecdesiology  (pmiited  by  C.  Hodge),  Eschatology. 
The  Lombard's  Sentences  deal  in  bk.  L  with  God;  bk.  ii.  the 
creatures;  bk.  iii.  Incarnation,  Redemption,  Virtues;  bk.  iv. 
Sacraments  and  Last  Things.  Aquinos's  Summa  has  no  such 
dear  lines  of  division. 

The  Church  carried  forward  from  the  middle  ages  a  txadition 
of  "  Moral  Theology  "  ^  answering  to  Christian  Ethics,  alongside 
of  Dogmatics  or  of  all-inclusive  Suntmae.  Casuistry  (with 
parallels  in  early  Protestantism  like  Jeremy  Taylor's  Ductor 
Dubitantium),  growing  but  of  the  Confessional,  is  character- 
istic of  this  Roman  Catholic  Ethic;  yet  the  study  is  .not  re- 
stricted to  the  technical  equipment  of  confessors.  The  Roman 
Catholic  contributors  to  the  volume  on  Christianity .  in  Die 
Kultur  der  Gegcnwart  write  on: — ^L  Dogmatic:  A.  Apologetic 
or  General  Dogmatic;  B.  Spedal  Dogmatic  or  Dognuitic  proper. 
IL  Moral  Theology.  III.  Practical  Theology.  The  Protestant 
contributors,  representing  somewhat  varied  standpoints  in 
German  religion,  follow  much  the  same  plan.  Apologetic  has 
no  separate  place  with  them;  but  the  system  of  theology  (in  a 
sense  midway  between  the  dogmatists  and  the  encydopedists), 
is  allotted  between  Dogmatics,  Christian  Ethics  and  Practical 
Theology. 

LiTBRATtiKB.~-A  bibliography  of  theok)gy  cannot  name  every 
important  book.  The  effort  is  made  here.  0)  to  mention  writers 
of  great  originality  and  distinction,  (2)  writers  of  special  importance 
to  some  one  Christian  confession,  (3)  without  needless  repetition  of 
what  has  already  been  said,  (4)  dogmatic  treatises  being  preferred 
but  not  to  the  exdusion  of  everything  else. 

Origen  is  great  in  scholarshin  as  wdl  as  in  system.  Athanasius*a 
On  the  Incarnation  of  the  Eternal  Word  represents  his  central  thoughts 
not  less  intcrestinely  because  it  is  earlier  than  the  Arian  contro- 
versy. Cyril  of  Jerusalem's  Catechetical  Lectures  are  a  statement 
of  cnctrine  for  popular  use,  but  arranged  as  a  complete  system^ 
Gregosy  of  Nyssa's  Great  Catechesis  is  an  instruction  to  catechists 
how  they  should  proceed — though  of  course  stating  the  writer's 
theology  and  apologetic,  with  his  belief  in  universal  salvation. 
Theodoret  has  an  outline  of  theology  in  the  last  book  (v.)  of  his 
treatise  Against  Heresies.  Theodore  of  Mopsuestia  is  a  more  su»* 
pocted  representative  of  the  same  scholarship—that  of  Antiochs 
John  Chrysostora  is  the  orator  of  the  school.  Cvril  of  Alexandria 
represents  the  later  Alexandrian  theology.  With  John  of  Damascus 
the  progress  of  Greek  divinity  ends.  A  good  modem  statement  is  in 
Chr.  Androntsos's^ioYiMirw^.  In  the  West,  Augustine  is  the  chief  agent 
in  breaking  new  ground  for  t  heology .  The  Enchiridion  ad  iMurentium 
Is  a  slight  but  interesting  sketch  of  a  system,  while  the  De  Doctrina 
Christiana  is  another  lesson  in  the  imparting  of  Christian  instruction, 
as  is  also,  naturally,  the  De  Catechizandis  Kudibus.  The  City  of  Cod 
and  the  Confessiens  are  of  unmatched  importance  In  their  several 
ways;  and  nothing  of  Augustine's  was  without  influence.  Gregory 
the  Great's  Mag^a  Moralia  should  also  be  named. 

In  the  middle  ages  Isidore  (at  its  gateway),  then  Peter  Lombard, 
then  Aquinas  (and  his  rivals),  are  pre-eminent  for  system,  Ansclm 
and  Abelard  for  oriainality,  Bernard  of  Clairvaux  as  the  thcotocian 
who  represents  medieval  piety  at  its  purest  and  in  its  most  char> 
acteristic  forms,  while  Thomas  k  Kempis's  devotional  masterpiece. 
On  the  Imitation  of  Christ,  with  Tauler  s  Sermons  and  the  TheUogUl 
Cermanica,  belong  to  the  worid's  classics.  All  the  Protestant  ic> 
formers  are  of  theological  importance — Luther,  Melaoehthoa  and 

* "  Mystical  Theology "  is  de«:ribed  in  Addis  and  Arnold's 
Catholic  DietkmutyMA  a  ?  bmach  V  of  Moral  Theology. 
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C§kvin,  tbm  imat^Wta'Jchn  Kimc  tnd  othent  The  flcpty  to 
Protestantism  b  xepreiented  by  Cardinal  BeUanmne,  Petaviua  (leas 
duectly),  Moehlcr. 

Speculative  theology  was  represented,  in  the  Roman  Catholic 
Church  of  tlie  19th  centurjr  fay  the  Italian  uritcn  A.  Rosmini, 
V.  Ciobcni,  T.  Mamianl  deila  Kovcne.  Roman  Catholic  learning 
has  always  taken  a 'high  place  (the  BoUandists;  the  Benedictines; 
the  huge  collections  of  Migne).  Of  the  Church's  ample  devo- 
tbnal  literature  St  Francis  olSales  and  F.  W.  Faber  are  favousable 
qiecimens.  A  modern  DopmUic  is  by  Syl.  T.  Hunter,  S,J. 

Anglican  theology  is  little  inclined  to  cb^matics.  We  have  such 
unsystematic  systems  as  Bishop  Pearson's  &position  of  the  Apostles* 
Creed— a  book  of  the  golden  age  of  great  wnter»<-or  we  have 
average  loth-oentury  Church  orthodoxy  in  Bishop  H.  EUownet  On 
(he  XXXIX.  Articles,  Anglicanism  prefers  to  pbuosophize  institu- 
tioQs  CR<  Hooker,  Laws  of  EccUsiaslical  PolUy)^  or  states  ancient 
learning  (R.  Cudworth;  the  Cambridge  PlaconisU).  or  else  polemical 
learning — Bishop  Bull  (against  Peuvius's  innovating  views  of 
history)*  D.  Waterland  (against  S.  Clarke),  &  Horsiey  (asainst 
J.  Priestley)*  J.  B.  Lightfoot  (very  strong  as  an  apologist  m  scholar- 
ship: not  strong  in  pure  thinking;  the  polemic  becomes  altogether 
conciliatory  in  those  other  glories  ot  i9th-oentiuy  Cambridge* 
B.  F.  Westcott  and  F.  J.  A.  Hort.  Or  Anglican  theology  deals 
irith  historical  points  of  detail,  such  as  fill  the  Jourmd  of  Tkeol. 
Indies.  In  devotional  literature  Anglicanism  has  always  been  rich 
'  .t.  Jeremy  Taylor,  Archbishop  R.  Leighton,  L.  Andrewes,  W.  Law, 

H.  Newman).   Bishop  Butler  stands  by  himself  in  lonely  greatness. 

English  Puritanism  live*  in  the  affections  of  modem  readers 
more  than  the  Protestant  schoolmen  of  the  Continent  do — Richard 
Baxter,  John  Owen.  John  Howe,  Thos.  Goodwin^  John  Goodwin 
(an  early  Arminian);  for  learning,  John  Lightfoot;  for  genius, 
Jbhh  MHton;  for  Utecary  aad  devotional  power.  John  Bunyai»— 
always  admirable  except  when  he  tadks  Puritan  doi^roau  Essential 
Puritanism  is  prolonged  in  the  19th  century  bjr  R*  W.  Dale 
(The  Atonement!  Christian  Doctrine).  The  Scottish  leader,  T. 
Chalmers  {Lsetures  on  DioinUy),  is  more  important  as  an  orator  or 
at  a  man  than  as  a  thinker.  The  nmewhat  eariier  lecture^  of 
G.  Hillaredry.  ... 

Arminianism  is  less  fully  worked  out  by  Armintus  than  by  later 
Dutch  divines,  of  whom  the  "  conciliatory  "  Limborch  is  sometimes 
used  as  a  Methodist  text-book.  The  theok>g{an  of  English 
Methodism,  apart  from  John  Wesley  fatnuelf.  is  RichaRl  Watson. 
W.  B.  Pope's  Compendium  is  a  somewhat  more  nndeni  vtfsion. 

Jonathan  Edwvds,  a  very  stern  Calvinis^  is  one  of  the  few 
first-rate  geniuses  America  has  to  boast  in  theology.  C.  Hodge, 
A  A.  Hodge,  W.  G.  T.  Shedd,  published  Calvinistic  systems.  Horace 
Biuhndl  ukI  great  inAuence.  ,     .  .   . 

WhHe  the  production  of  nystems  of  Dogmatic  (and  of  Chnstian 
Ethics)  never  ceases  in  Germaay,  A.  Rltschl  was  content  to  rely 
on  his  treatise  upon  Justificalion  and  Reconciliation  (vol.  L  History 
of  the  Doctrine;  n.  Biblical  material;  iii.  Positive  construction — 
but  much  intermingled  with  history;  good  English  transbtioas 
of  i  and  iii.).  His  Vntorrickt  in  dor  ChrisUickon  ReHgion  m  poor 
as  a  school-DOok  but  useful  for  reference.  Something  is  to  be 
learned  r^rding  Rltschl  himself  irom  his  very  hostue  His/,  of 
Pietism.  The  earlier  Entst^ung  der  altkatholischen  Kirche  (and  ed. 
ifi^)  is  a  landmark  in  Apologetics  aad  Church  history,  j.  Kai- 
tan's  Z7a^a<i(  should  be  named,  atoo  the  Modtm  PosUm  Theohgy 
of  Th.  Kaftan  and  others. 

H  L.  Martcnsen's  Dogmatics  restates  substantial  orthodoxy  with 
fine  literary  taste.  His  Christian  Ethics,  thoueh  diffuse,  is  per- 
haps the  finest  piece  of  Ptocestant  theology  uncter  that  title.  His 
fBen4.  L  A.  Doroeff*  had  a  powerful  miod  but  an  inferior  gift  of 

style.  ,  ... 

The  student  of  theology  will  do  well  to  seek  in  the  best  histories 
of  doctrine  more  detached  treatment  than  Dogmatic  can  give. 
P.  Loofs  mentions  W.  MQnscher,  J.  A.  W.  N«Ander,  F.  C.  Bauf, 
G,  Thomaaiua,  F.  Nitssch,  A.  Heniack.  as  showing  ateady  advance. 
Add  Loofs  himself  and  R.  Scebeiig.  Works  in  English  by  Vj.  G.  T. 
Shedd,  G.  P.  Fisher,  J.  F.  Bethune  Baker.  Church  formularies  m 
Wiqer  (Confeuions  of  ChrUUmdom),  Schaf!  (Creeds  of  Christendom), 
F.  LooU  (SymMih).  rheSymMtkot}  A.  Moehler  Is  a  very  able 
anti^Proteetant  polenuc 

A  (^rmao  reviewer  has  associated  as  English  contributions  to 
Dogmatics,  A.  M.  Fairbaim's  Christ  in  Modem  Theology,  A.  B.  Bruce*s 
Apologetics,  and  the  present  writer's  Essay  towards  a  New  Theohey. 
Two  American  boolcs  represent  modem  evangelicalism — W.  N. 
Clarke's  very  mcceadul  OuUino  of  Theohey,  and  W.  A.  Brown's 
Qtristian  Theolofyjn  Outline.  The  Hi^h  Church  position  is  mven 
in  the  Manual  otT.  B. -Strong,  Evang^cal  Anglicanism  in  H.  G.  C. 
Moule's  Outline. 

Encyclopaedia  may  be  studied  in  J.  F.  R&big«r,  translated  with 
additions  by  J.  Macpherson.  J.  Dnimmond  (Unitarian)  and  A. 
Cave  (Congregadooalist)  have  written  Introductions  to  Theology  \ 
CaveV  bibbographks  arc  not  free  from  errors.  American  contri- 
butions in  P.  Schaff's  Propaedeutic  and  J.  F.  Hurst's  Literature 
Of  Theology!  a  Classified  BiHiograffhy.  Recent  German  work  by 
C  F.  G<  Heinrid;  for  older  treatment  eee  Q.  R,  Hageobach. 

(^  Ma.) 


TSBOHf  AELraS}  Alexandrian  sophist  of  tmcertsiii  date; 
'author  of  a  collection  of  preUmlnazy  exercises  (^r<7-jymiuMma/a) 
for  the  training  of  orators.  The  work  (extant,  though  incom- 
plete), whidi  probably  formed  an  appendix  to  a  manual  <rf 
rhetoric,  shows  learning  and  taste,  and  contains  valuable 
notices  on  the  style  and  speeches  of  the  masters  of  Attic  oratory. 
TheoB  also  wrote  commentaries  on  Xenophon,  Isocrates  and 
Demosthenes,  and  treatbes  on  style.  He  is  to  be  distinguished 
from  the  Stoic  Tbeon,  who  lived  in  the  time  of  Augustus  and 
also  wrote  on  rhetoric  ((^uintilian,  Inst.  Oral.  ix.  3,  77). 

THBON*  of  Samos,  Greek  painter  of  the  age  <rf  Alexander 
the  Great,  is  mentioned  by  Qointillan  as  a  good  artbt  of  the 
second  rank.  If  we  may  trust  the  somewhat  flimsy  stories  told 
about  him,  his  forte  consisted  in  a  lifelike,  or  perhaps,  as  Brunn 
{KitnstlergeKhidU€f  iL  353)  puts  it,  a  theatrical  representation 
of  action.  His  figores  were  said  to  start  out  of  the  picture. 
He  chose  such  congenial  subjects  as  tlie  madness  of  Orestes, 
and  a  sddier  rtisliing  tp  battle.  Another  painter,  Theoms,  is 
mentioned,  whom  Brunn  regards  as  identical  with  Theon. 

THBOPHAmS,  sumamed  "  tlie  Confessor  "  (c.  a.d.  758-8x7), 
Greek  ascetic,  chro&ider  and  saint,  bdonged  to  a  noble  and 
wealthy  family,  and  Iield  several  offices  imder  Constantine  V. 
Copronymus  (74x^75).  He  subsequently  retired  from  the 
world  and  foimded  a  monastery  {too  Mey^iXoo  *A7po(9  near 
^griane.^  He  was  a  strong  supporter  of  the  worship  of 
images,  and  in  815  was  summoned  to  Constantinople  by  Leo 
the  Annenian,  wlio  formally  ordered  iiim  to  renounce  his 
principles.  Theophanes  refused,  and,  alter  two  years'  im- 
prisonment, was  baaislfted  to  the  island  of  Samothrace,  wliere 
he  died.  He  subsequently  received  the  honours  of  canonlxaj^ 
tion.  At  the  request  of  his  dying  friend,  (jeorge  the  Syncellus 
{q.v.)t  Theophanes  imdertook  to  continue  his  CAromcfe,  which 
be  carried  on  from  the  accession  of  Diodetian  to  tlie  downfalf 
of  Michael  L  Riiangabes  (284-8x3).  The  work,  although 
wanting  in  critical  insight  and  chronological  accuracy,  is  of 
great  ^ue  as  supplying  the  accounts  <rf  lost  authorities.  The 
language  occupies  a  place  midway  between  the  stiff  ecclesiastical' 
and  the  vulgar  GreelL  In  chronology,  in  addition  to  redconing 
by  the  years  of  the  world  ttad  the  Cliristian  era,  Theophanes 
introduces  in  tabular,  form  the  regnal  years  of  the  Roman 
emperors,  of  the  Persian  kings  and  Arab 'caliphs,  and  of  the  five 
oecumenical  patriarchs,  a  system  which  leads  to  copsidemble 
oonfusioiL  The  CkronkU  was  much  used  by  succeeding 
chronicIerB,  and  in  873-875  a  compflation  in  barbarous  Latin 
(in  vol.  U.  of  De  Boor's  edition)  was  made  by  the  papal  h'brarian' 
Anastasius  from  Nicephorus,  George  the  Syncellus,  and  Theo- 
ll^ianes  for  the  use  of  a  deacon  named  Johannes.  Tlie  transla- 
tion  (or  rather  paraphrase)  of  TheoplianeB  really  begins  with  the- 
reign  of  Justin  IL  (565),  the  exceipts  from  the  earlier  portion 
being  scanty.  At  that  time  there  were  vmy  few  good  Gzeek 
scholars  in  the  West,  and  Anastasius  shows  Idmself  nd  excepti(«. 

There  Is  also  extant  a  further  continuation,  in  six  boolcs,  of  the 
Chronide  down  to  the  year  961  by  a  number  of  mostly  anonymous 
writeiB  (called  01  nork  6«o0te|r,  Scriptosea  post  llieophanem), 
who  undertook  the  work  by  the  iDstructions  of  Coostantioe  Por- 
phyrogenitus. 

Editions  of  the  Chronide:— Bdilio  frinceps,  J.  Goar  (1655);' 
J.  P.  Migne,  Patrologia  Graeea,  cviH.;  J.  Classen  in  Bonn  Corpus 
Seriptorum  HisL  Byrantinae  (1839741);  and  C.  de  Boor  (i  883-45). 
with  an  exiiaustivo  treatise  on  uie  MS.  and  an  elaborate  mdex;. 
see  also  the  monograph  by  J.  Paxgoire,  "  Saint  Thdophane  le 
Chronographe  et  ses  rapports  avec  saint  Theodore  studitc,"  in 
Bvfayruid  XporucA,  ix.  (St  Petersburg,  1903). 

Editions  of  the  ConHnuaUon  in  J.  P.  Migne,  Patt.  Gr.y  cix.,  and 
by  I.  Bekker,  Bonn  Corpus  Seriptorum  Hist.  Byt.  (1838);  on  both 
works  and  Theophanes  generally,  sec  C.  Krumbacher,  Cesckifhto 
der  bytantinischen  Litteratur  (to97);  Bin  DUhvrambus  auf  Theo-. 
phones  Confessor  (a  panegyric  on  "Theophanes -by  a  certain  priOo' 
asecretis,  ot  chief  secratary,  under  Constaadae  Poiphyiogcnitns) 
aad  Eine  none  Vita  des  Tkeopkones  Confessor  (anooymouA,  both 
edited  by  the  same  writer  va  Siteungshertcl^  der  phUos.-philoL  und 

^  Near  the  vilhge  of  Kurshonla,  on  the  Sea  of  Marmora,  between 
the  site  of  the  ancient  Cyaicus  and  the  mouth  of  the  Rhyndacus, 
niina  oC  the  monastery  may  sliU  be  seen:  on  the  whole  queatioo- 
see  J.  Pkrgoixe'a  nMnogiapb,  aectbo  6  (flot  Bibliography). 
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ier  hisK  O.  i$r  k.  bayer,  Altai.  i$r  Wiuemuh^fkm  UM7vP'  593- 
635:  and  1897,  pp.  371-39Q) :  Gibbon's  Dedine  and  faU  (ed.  Bury), 
p.  5<»- 

.  THEOPHANO  (c.  955-9Q1),  wile  of  tlie  Roman  emperor  Otto 
n.,  was  a  daughter  of  the  Eastern  emperor  Romanus  II.,  and 
passed  her  early  years  amid  the  tragic  and  changing  lortunes 
which  beset  the  court  of  Constantinople.  Otto  the  Great  having' 
procured  her  betrothal  to  his  son  Otto  IL,  she  was  married  to 
him  and  crowned  empress  at  Rome  by  Pope  John  XIII.  on  the 
X4th  of  April  972.  In  return  for  costly  ^fts  brought  by  her  to 
her  husband,  she  was  granted  extensive  estates  in  all  parts  of 
Uie  empire.  She  appears  to  have  been  a  woman  of  great  beauty 
and  considerable  intelligence,  and  after  the  death  of  Otto  the- 
Great  in  973  gradually  superseded  his  widow  Adelaide  as  the 
chief  adviser  of  the  new  emperor,  whom  she  accompanied  on 
several  military  expedition^.  She  introduced  many  Byzantine 
customs  into  tlie  German  court.  After  the  death  of  Otto  in 
December  983  she  returned  to  Germany,  which  she  governed 
with  con^)icuous  success  in  the  name  of  her  son,  Otto  III.  In 
989  she  visited  Rome,  where  she  exerdsed  as  imperatrix  the 
imperial  prerogatives,  and  probably  compelled  the  Romans  to 
•wear  to  acknowledge  her  son.  Theophano  died  at  Nimwcgen 
on  the  xsth  of  June  991,  and  was  buried  in  the  church  of  St 
Pantalfon  at  Cologne. 

-  See  J.  Moltmann,  Tkeophanot  die  CtmaUim  OUos  II.  in  ihrer 
'BedeutunifUr  tfM  FoHUk  OUos  L  und  Ottos  II.  (Cdttingen,  1878). 

,  THiOPHILB,  the  name  by  which  Thiophile  de  Viau  (or 
iVlaud),  French  poet  (1591-1626),  is  more  commonly  called. 
He  was  bom  in  1591,  at  Clairac,  near  Agen,  and  spent  his  early 
yean  at  Bous»lres  de  Maz^res,  his*father's  property.  He  was 
educated  at  the  Protestant  college  of  Saumur,  and  he  went  to 
Paris  in  his  twentieth  year.  In  1613  he  met  Balzac,  with  whom 
he  made  an  eipeditk»  to  the  Netherlands,  Which  ended  in  a 
'serious  quarrel.  On  his  return  he  seems  to  have  been  for  two 
'yean  a  regular  playwright  to  the  actors  at  the  H6tcl  de  Bour- 
gogne.  In  16x5  he  attached  himself  to  the  ill-fated  Henry, 
duke  of  Montmorency  (x595-'x632),  under  whose  protection  he 
produced  with  success  the  tragedy  of  Pyrame  et  Thisbi,  acted 
probably  about  16x7  and  printed  in  1623,  although  placed  later 
by  some  critics.  This  piece,  written  in  the  extravagant  Spani^- 
Italian  manner,  which  was  fashionable  in  the  interval  between 
the  Piilade  model  and  the  iimovatiOBSof  Comeille,  was  ridiculed 
by  Boileau  (Preface  to  his  (EuvrtSf  1701).  Thfophile  was  the 
acknowledged  leader  of  a  set  of  Parisian  libertines,  whose 
excesses  seem  to  have  been  chiefly  dictated  by  a  general  hatred 
of  restraint.  He  himself  was  not  only  a  Huguenot,  but  a  free> 
thinker,  and  had  made  unsparing  use  of  his  sharp  wit  in  epigraixB 
on  the  Church  and  on  the  government  In  16x9  he  Was  accused 
of  blasphemous  and  indecent  writings,  and  was  banished  from 
Paris.  He  took  refuge  tik  the  south  of  France,  where  he  found 
protection  with  mai^  friends.  He  was  allowed  to  return  in  the 
next  year,  and  effected  a  partial  reconciliation  with  one  of  his 
most  powerful  enemies,  the  due  de  Luynes.  He  served  in 
that  year  in  the  campaign  against  the  Huguenots,  but  in  the 
antumn  was  again  in  ezOe,  tMs  time  in  England.  He  was  re- 
called in  162x1  and  began  to  be  instructed  in  the  Roman 
.CathoUc  religion,  thou^^  his  abjuration  of  Protestantism  was 
deferred  until  the  end  of  1629.  There  b  nothing  to  show  that 
thb  conversion  was  purely  political;  in  any  case  it  did  little  to 
mollify  his  enemies.  In  x6^3  he  had  contributed  four  pieces 
to  the  Nouveau  Pamasse  Satiriquat  a  miscellany  of  verse  by 
many  hands.  In  the  next  year  a  new  edition  appeared,  with  the 
addition  of  some  licentious  verse,  and  the  insaiption  par  U  situr 
TMaphffe  on  the  title-page.  Contemponuy  opinion  justified 
'ThfophOeV  denial  of  this  ascription,  but  the  Jesuit  father, 
Francois  Garasae,  publidicd  a  tract  against  him  entitled  La 
Ddclrine  curieuse  (x6^).  Tbiophile  was  again  prosecuted. 
This  time  he  fled  from  Paris,  to  the  court  of  Montmorency,  and 
was  condemned  in  his  absence  (19th  of  August  1623)  to  death. 
On  his  flight  to  the  border  he  was  arrested,  and  Imprisoned  in  the 
Oonckfgerle  in  Paris.  He-defended  himself  in  an  ApoUpe  aft 
roi  (1625),.  and  was  liberated  ki  8Q>tember,  his  sentence  being 


oommnled  to  banishment  far  Bfe.^  t^ndsr  Montmorency's  pro- 
tection he  was  able  to  hide  in  Paris  for  some  time,  and  he  subse- 
quently accompanied  his  friend  and  patron  to  (he  south.  He 
died  in  Paris  on  the  ^sth  of  September  i6s6. 

The  ^reat  interest  tuouaed  by  the  prosecution  and  defence  of 
Th&iphile  is  shown  by  the  number  of  pamphlets  on  the  subject, 
forty-two  of  which,  written  between  the  dates  i6w  and  1626,  are 
prcMTved  in  the  Biblioth^ue  Nationalc  in  Paris. 

Les  (Eitvrts  dn  Sieur  Tkiopkile  were  printed  in  Paris  in  1621, 
and  other  collections  followed  during  his  liferime.  Six  years  after 
his  death  Georges  de  Scudiry  edited  his  work  with  a  Tombeau 
(copy  of  olHtuary  wrses),  and  a  challenge  in  the  preface  to  any 
one  who  mi^ht  be  offended  by  the  editor  s  euk)gy  of  the  poet.  A 
trasedv  entitted  Pasiphae,  published  in  1631,  is  probabty  not 
Theopnile's,  and  b  not  included  in  his  works,  the  standard  modern 
edition  of  which  is  that  of  Alleaume  in  the  Bibtiothique  Eltinrienne 
(2  -vols.  18^6).    Besides  Pyrame  el  Thishi^  his  works  include  a  para- 

Phrase,  half  verse,  half  prose^  of  the  Pkaedo.  There  are  numerous 
rench  and  Latin  letters,  lus  Apolope,  a  promising  fragment  of 
comic  prose  narrative,  and  a  large  collection  of  occasional  verses, 
odes,  elogies,  stanzas,  &c. 

In  addition  to  Alleaume's  edition,  a  ddightful  article  in  Th£o- 

F)hile  Gautier's  Grotesques  slioidd  be  consulted  respecting  him.  A 
ull  account  of  the  extensive  literature  dealing  with  Thfophile  is 
given  by  Dr  K.  Bchirmacher  in  a  study  on  Thiophtle  de  Vtou 
(Leipzig  and  Paris,  1897).  In  the  Page  di^gracii  of  Tristan  THermite, 
the  {»gc  makes  the  acquaintance  of  a  dramatic  author,  and  his 
description  may  be  accepted  as  a  contemporary  ponrait  of  Th£o- 
phile's  vigorous  personality. 

THB0PHILU8,  East  Roman  emperor  (82^842),  the  second  of 
the  "Phrygian"  dynasty.  Unlike  his  father  Michael  II.,  he 
declared  himself  a  pronounced  iconoclast.  In  832  he  issued  an 
edict  strictly  foibidding  the  worship  of  inuiges;  but  the  stories 
of  hJA  cruel  treatment  of  recalcitrants  are  prdbably  exaggerated. 
At  the  time  of  his  accesskm,  the  Sicilians  were  still  engaged  in 
hostilities  with  the  Saracens,  but  Thcophilus  was  obliged  to 
devote  all  hb  energies  to  the  war  against  the  caliphs  of  Bagdad 
(see  CAumaiE,  especially  sect.  C,  {  8).  This  war  was  caused 
by  Thef^hOus,  who  affwded  an  asylum  to  a  number  of  Persian 
refugees,  one  of  Whom,  called  Theophobus  after  his  conversion 
to  Chrbtianity,  married  the  emperor's  sbter  Hckma,  and  became 
one  of  hb  generals.  The  Roman  arms  were  at  first  successful; 
in  837  Samosata  and  Zapetra  (Zibatra,  Soeopetra),  the  birth- 
place of  Motasim,  were  taken  and  destroyed.  Eager  for  re- 
venge, Motasim  assembled  a  vast  army,  one  division  of  which 
defeated  Theophilus,  who  commanded  in  person,  at  Dasymon, 
while  the  other  advanced  against  Amorium,  the  cradle  of  the 
Phrygian  dyiiasty.  After  a  brave  resistance  of  fifty-five  days, 
the  city  fell  into  Motasim's  hands  through  treachery  (23rd  of 
September  838).  Thirty  thousand  ol  the  inhabitants  were 
slain,  the  test  sold  as  slaves,  and  the  dty  rased  to  the  ground. 
Theophilus  never  recovered  from  the  blow,  hb  health  gradually 
faOed,  and  he  died  at  the  beginning  of  84s.  Hb  ^aiacter  has 
been  the  subject  of  oonsiderable  discussbn,  some  regarding  him 
as  one  of  the  ablest  of  the  Byzantine  emperors,  others  as  an 
ordinary  oriental  de^Mt,  an  overrated  and  insignificant  ruler. 
There  b  no  doubt  that  he  did  hb  best  to  check  corruption  and 
oppression  on  the  part  of  fab  oflkiaJs,  and  adminbtered  justice 
with  strict  impartiality,  although  hb  ponishmenu  did  not 
always  fit  the  crime,  hx  spite  of  the  drain  of  the  war  in  Asia 
and  the  large  sums  wpeoX  hy  Theophilus  on  building,  commerce, 
industry,  and  the  finances  of  the  empire  were  in  a  most  flourish- 
ing condition,  the  credit  of  which  was  in  great  measure  due  to 
the  highly  efficient  adminbtration  of  the  department.  Theo- 
philus, who  had  received  an  excellent  education  *  from  John 
Hylilas,  the  grammarian,  was  a  great  admirer  of  music  and  a 
lover  of  art,  although  Us  taste  was  not  of  the  hls^iest.  He 
strengthened  the  walb  of  Constantmople,  and  built  a  hospital, 
which  continued  in  exbtence  till  the  latest  times  of  the 
Byzantine  Empire. 

Sec  Zonaras,  xv.  «5-49;  Cedrenus,  pp.  513-533;  Theophanea 
continuatus,  iii.;  Gibbon,  Dedine  arid  raU,  chaps.  a8  and  53 *• 

F.  G.    Schlosser,  Gesckichte  der  hUderaUrmenden  Katser  (1812); 

G.  Finlay,  History  0/  Greece,  ti.  (1877)  p.  142:  G.  F.  Hertzberg. 
Gesckichte  der  Bytanttner  und  des  osmaniscken  Keickes,  bk.  i.  (Berlin, 
1883);  H.  Gelxer.  "  Abriss  dw  byzantinuchen  Kalscnreschichte  " 

Jn  C  Kmmbecher's  GuckSekU  der  hytantinisckem  LiUeratur  (2od  ed. 
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1897);  and  tuthoritlcft  under  Romak  Emku,  Latbr.  On  the 
earlv  campaigm  against  the  Asaba  see  J.  B.  Bury,  in  Jaurn,  Bdl, 
Siud.  xjox.,  1909,  pL  L 

THB0PHRA8TU8.  the  successor  of  Aristotle  in  the  Peri- 
patetic school,  a  native  of  Eresus  in  L>esbo3,  was  born  £.  37a  b.  a 
His  original  name  was  Tyrtamus,  but  he  later  became  known 
by  the  nickname  "  Tlieophrastus, "  given  to  him,  it  is  said,  by 
Aristotle  to  indicate' the  grace  of  his  conversation.  After  re- 
ceiving his  first  introduction  to  i^osophy  in  Lesbos  from  one 
Leucippus  or  Aldppus,  te  proceeded  to  Athens,  and  became  a 
memb<^  of  the  Platonic  drcle.  Aftor  Plato's  death  he  attached 
himself  to  Aristotle,  and  in  all  probability  accompanied  him  to 
Sta^ra.  The  intimate  friendship'  of  Thegphrastus  with  Callis- 
thenes,  the  fellow-pupO  of  Alexander  the  Great,  the  mention 
made  in  his,  will  of  an  estate  belonging  to  him  at  Staglra,  and  the 
repeated  notices  of  the  town  and  its  museum  in  the  History  of 
PlaniSt  are  facts  which  point  to  this  conclusion.  Aristotle  in 
his  will  made  him  guardian  of  his  children,  bequeathed  to  him 
his  library  and  the  originals  ci  his  works,  and  designated  him 
as  his  successor  at  the  Lyceum  on  his  own  removal  to  Chalcis. 
Eudemus  of  Rhodes  also  had  some  daims  to  this  position,  and 
Aristoxcnus  is  said  to  have  resented  Aristotle's  choice.  Theo^ 
phrastus  presided  over  the  Peripatetic  school  for  thirty-five 
years,  and  died  in  o&j  B.C.  Under  his  guidance  the  school 
flourished  greatly — there  were  at  one  period  more  than  3000 
students — and  at  his  death  he  bequeathed  to  it  his  garden  with 
house  and  colonnades  as  a  permanent  seat  of  instructicm. 
Menander  was  among  his  pupils.  His  popularity  was  shown  in 
the  regard  paid  to  him  by  Philip,  Cassandcr  and  Ptolemy, 
and  by  the  complete  failure  of  a  charge  of  impiety  brought 
against  him.  He  was  honoured  with  a  public  funeral,  and 
"  the  whole  population  of  Athens,  honouring  him  grea|ly, 
followed  him  to  the  grave  "  (Diog.  LaSri.). 

From  the  lists  of  the  andenta  it  appears  that  the  activity  of 
Theophrastus  extended  over  the  whole  field  of  contemporary  know> 
ledge.  His  writing  probably  differed  little  from  the  Aristotelian 
treatment  of  the  same  themes,  though  supplementary  in  details 
(see  Pbupatbtics).  He  served  his  af/e  mainly  as  a  great  popularicer 
of  science.  The  most  important  of  his  books  are  two  lor^  botanical 
treatises.  On  Ike  Bistory  of  Plants,  in  nine  books  (originally  ten), 
and  On  the  Causes  of  Plants,  in  ux- books  (originally  eight),  which 
constitute  the  most  important  contribution  to  botanical  science 
during  aotiquicy  uid  the  middle  ages.  We  also  posse—  in  fragments 
a  Hiitory  of  Physics,  a  treatise  On  Stones,  and  a  work  On  Sensation, 
and  certain  metaphysical  'Awoptai,  which  probably  once  formed 

Crt  of  a  systematic  treatise.  Various  smaller  scientific  fragments 
ve  been  collected  in  the  editions  of  J.  G.  Schneider  (1818*21) 
mod  P.  Wimmer  (1842-60)  and  in  Usener's  AnaUeta  Theophrasioa. 

The  Etkieal  Characters  (;HA«oi  x«p«»4pa)  deserves  a  separate 
mention.  The  work  consists  of  brief,  vigorous  and  trenchant 
delineations  of  moral  types,  which  contain  a  most  valuable  picture 
of  the  Hfe  of  his  time.  They  form  the  first  recorded  attempt  at 
systematic  character  writing.  The  book  has  been  regarded  by 
some  as  an  independent  work;  others  incline  to  the  view  that  tfaie 
fetches  were  written  from  time  to  time  by  Theophrastus,  and 
collected  and  edited  after  his  death}  others,  again,  regard  the 
Characters  as  part  of  a  larger  systematic  work,  but  the  style  of  the 
book  is  against  this.  Theophrastus  has  found  many  imitators  in 
this  kind  of  wriring,  notaUy  Hall  (1608).  Sir  Thomas  Overbury 
(1614-16),  Bishop  Earie  (1628)  and  La  Bruy^  (1688),  who  also 
translated  the  Characters. 

Bibliography. — A  good  account  of  Theophrastus  is  found  in 
Zeller,  Aristotle  and  the  Earlier  PeripatMcs  (Eng.  trans,  by  B.  F>  C. 
CosteUoe  and  J.  H.  Muirhead,  vol.  vL^  chap.  18,  1807).  For  his 
astronomkral  work  aee  Astronomy  (Historical  Section),  and  for  the 
botanical  works,  see  Dr  J.  Bcrendes,  Die  Pharmacie  hei  den  alien 
Culturvdlken  (vol.  I.,  1891).  The  Ethical  Characters  was  edited  by 
Casaubon  in  IS9S  and  trandated  by  La  Bmyire  {1688-^);  the 
best  modem  transhitbn  (with  intvoducrioa  ami  notes)  is  that  of  ^r 
R.*  C.  Jebb  (1870^  new  ed.  J.  E.  Sandys,  1909);  recent  editions 
are  that  of  J.  M.  Edmonds  and  G.  E.  V.  Austen  (1904),  containing 
text,  notes  and  Illustrations  (intended  for  schools),  and  that  of 
C.  E.  Bennett  and  W.  A.  Hanlmond  (1909).  a  translation,  with  an 
introduction.  The  work  has  been  traoHatcd  into  nearly  all  Euro- 
pcan  languages  (see  Bakiwin's  Diet,  oi  Phiios.  omi  Poych.^  vol.  iSL 
pt.i.).  (E.WB.) 

THBOPHTLACT  (d.  c.  xxio),  biUiod  commeMator,  wu  bom 
most  probably  at  Enripus,  in  Euboea,  about  the  middle  of  the 
tithoentuiy.  He  became  a  deacon  a^  r^^^iaotlnople,  attained 
«  high  xefnitatkm-  as  a  scholar,  a^^  becaS>^    ^^  tutor^of 


Constanthie  Porpbyiogenitus,  son  oC  the  Emperor  Michael  VII., 
for  whom  he  wrote  The  Education  of  Princes  {JlaJUda  fioffCKudi). 
About  X078  he  went  into  Bulgaria  as  archbishop  of  Achrida. 
In  his  letters  he  complains  much  of  the  rude  manners  of  the 
Bulgarians,  and  he  sought  to  be  relieved  of  his  office,  but 
apparently  without  success.   His  death  took  place  after  1x07. 

His  commentaries  on  the  Gospels,  Acu,  the  Pauline  epistica 
and  the  Minor  Prophets  are  founded  on  those  of  Chrysostom,  but 
•deserve^  the  considerable  place  they  bold  in  exegetical  literature 
for  their  apposkeness,  sobriety,  accuracy  and  judiciousness.  His 
othtf  extant  works  include  130  lettera  and  various  homilies  and 
orations  and  other  minor  pieces.  A  careful  <edition  of  nearly  all 
his  writings,  in  Greek  and  tatin,  with  a  preliminary  dissertation, 
was  published  in  1754-63  by  J.  F.  B.  M.  de  Rossi  (4  vols.  foL, 
Venice). 

See  iuiimbachcr*  Byeamtimscke  Litterotwaesehiehte  (and  ed.  1897), 
pp,i32.4<a. 

THBOPOMPUS  (b.  e,~  380),  Greek  lustorian  and  rhetorician, 
was  bom  at  CMoa  about  380  B.a  In  early  youth  he  seems  to 
have  spent  some  time  at  Athens,  along  with  his  father,  who 
had  been  exiled  oa  acooaut  of  his  Laoonian  sympathies.  Here 
he  became  a  pupfl  of  laocimtes,  and  rapidly  made  great  progress 
in  rhetoric;  we  are  told  that  Isocrates  used  to  say  that 
Ephoras  lequind  the  spur  but  Theopompos  the  bit  (Cicero, 
BnUus,  204).  At  first  be  vppean  to  have  oompoaed  epideictic 
speeches,  in  which  he  attained  to  such  proficiency  that  in  35a- 
351  he  gained  the  prize  tA  ontory  given  by  Artemisia  -{q.v,)  in 
honour  of  her  husband,  although  Isocrates  was  himself  among 
the  competitors.  It  is  said  to  have  been  the  advice  of  his 
tftsrhfT  that  finally  determined  his  career  aa  an  historian—^ 
career  for  which  he  waa  peculiarly  <|ualified  owing  to  his 
abundant  patrimony  and  his  wide  knowledge  of  men  and  places. 
Throui^  the  influmcy  of  Aleaander,  be  waa  restored  to  Chios 
about  333,  and  figured  for  some  time  as  one  of  the  leaders  of 
the  aristocratic  party  in  his  native  town.  After  Alexander's 
death  he  waa  again  expelled,  and  took  refuge  with  Ptolemy  hi 
Egypt,  where  he  afipears  to  have  met  with  a  somewhat  cold 
reception.    The  date  of  his  death  is  unknown. 

The  works  of  Theopompus  were  chiefly  historical,  and  are  muck 
quoted  by  later  writers.  They  indudod  an  Epitome  of  Herodotus' s 
History  (the  genuineness  of  which  is  doubted),  thetfet/enicr  («EXX«mcA. 
*EXXifWKali«f«p(«t),the£fu<orv  of  PhUip  («iXtrTw&),  and  seveial 
panegyrics  and  hortatory  addresses,  the  chief  of  whidi  was  the 
Letter  to  Alexander.  The  Hellemics  treated  of  the  history  of  Greece, 
in  twelve  books,  from  411  (where  Thucydides  breaks  off)  to  394~» 
the  date  of  the  battle  of  Cnidus  (d.  Diod.  Sic.,  xiH.  43,  with  xiv. 
84).  Of  this  work  only  a  few  fragments  were  known  up  tin  1907. 
Tne  papyrus  fragment  of  a  Greek  historian  of  the  4tb  cemury  b-C* 
discovered  by  B.  P.  Grenfell.and  A.  S.  Hunt,  and  publidied  by 
them  In  Oxyrhynchus  Papyri,  vol.  v.  (1908),  has  been  recoKnlzed 
by  Ed.  Meyer,  U.  von  Wilamowita-Mocllendorif  and  G.  Busolt 
as  a  portion  of  the  Hellenics,  This  identification  has  been  dbputct!^ 
however,  by  F.  Blass,  J.  B.  Bury,  E.  M.  Walker  and  others,  most 
of  whom 'attribute  the  fragment,  which  deals  with  the  events  of 
the  year  395  ex.  and  is  of  considerable  extent,  to  Cratippus  iq.v.). 
A  far  more  elaborate  work  was  the  4>iAimiA  in  58  books.  In  this 
Theopompus  aartated  the  history  of  Philip's  reign  (36o>336),jnth 
digressions  on  the  names  and  customs  of  the  various  races  and 
countries  of  which  he  had  occasion  to  speak,  which  were  so  numerous 
that  Philip  V.  of  Macedoi\  reduced  the  bulk  of  the  history  from 
58  to  16  books  by  cutting  out  those  fsarts  which  had  no  connexion 
with  Macedonia.  It.  was  from  this  history  that  Tnogus  Pompeius 
(of  whose  Historiae  Philippicae  we  possess  the  epitome  by  Justin) 
derived  much  of  his  material.  Fifty-three  booKs  were  extant  in 
the  time  of  Photius  (9th  century),  who  read  them,  and  has  left 
us  an  epitome  of-  the  12th  book.  Several  fragments,  chiefly  ancc* 
dotea  and  strictures  of  various  lands  upon  the  character  of  nations 
and  individuals,  are  preserved  by  Athenaeus,  Plutarch  and  others. 
Of  the  Letter  to  Alexander  we  possess  one  or  two  fragments  cited 
by  Athenaeus,  animadverting  severely  upon  the  immorality  and 
dissipations  of  Harpalus.  The  Attach  upon  Plato,  and  the  treatise 
On  Piety,  which  are  sometimes  referred  to  as  separate  works,  were 
perhaps  only  two  of  the  many  digressions  In  the  history  of  Philip; 
some  writers  have  doubted  their  authenticity.  The  libellous  attack 
(TpucifioPot.  the  "three-headed")  on  the  three  atics— Athens. 
Sparta  and  Thebes— was  published  under  the  name  of  Theqpompus 
by  his  enemy  Anaxtmenes  of  Lampsacus.  The  nature  of  the  extant 
fragments  fully  bears  out  the  divergent  criticisms  of  antiquity 
upon  Theopompus.  Their  style  is  clear  and  pure,  full  ot  choice 
and  pointed  expressions,  but  lacking  in  weijjht  and  dignity.  The 
artistic  unity  of  his  work  suffered  severelv  from  the  frequent  and 
lengthy  iliitii  ssi<iiii  already  referred  to^  .The  aeost  important  ^ 
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THEORBO— THEOSOPHY 


tht  KKbbixk  tA  tit  Phmiipica, 

u5Cd  by  Pliilardi 


of  these   (OHyiina)  ni  iftwardi  made  uid  published 
oriouBnen,  and  throughout   hii  frajment*  no  feature  It 


al^HLimat 


THXORBO  [Ft.  UAirie,  Oer.  TitcErta,  Ilil.  Ihisrha,  Batbitone), 
the  laise  double-necked  b«M  lute  much  used  during  the  i6th 
■lul  T7lh  cenluties  «  general  bass  in  the  orchestra.  The  body  ot 
the  theorbo  was  conlttucled  on  the  ume  principles  as  that  of  the 
tule  but  lalser,  and  the  isme  sdieme  of  decoration  was  followed. 
The  neck,  iiutead  of  being  twot  back  at  an  angle  to  foTm  (he 
bead,  was  stialght,  having  nifiident  pegs  set  In  the  aides  of  the 
head  foi  from  19  10  16  strings  ttined  in  pairs  of  unisons;  on 

re  irarked  8  or  more  freta  for  semitones. 

iS  another  without  frets,  mrvlng  forwards 
and  sSghtly  to  one  ude  to  enable  the  long  ban  tttings,  atretcbed 
not  over  but  at  the  nde  ot  (he  neck,  to  escape  the  pegs  of  the 
■honer  strings.  These  free  strings,  known  as  diapason  strings 
(Ger.  Bt^tiluiltn)  were  plucked  i  tidt  like  those  of  Ibe  lyie, 
each  giving  but  one  note;  the  niunbei  of  .these  Mriogs  vuled 

The  Ibeoiln  was  made  in  Iwo  alsea,  the  ocdinair  inetnuneat 
veaHirinR  about  3  ft.  6  in.,  and  tbe  l^diun,  also  known  as  archhjte. 
about  5  It.  The  chituTooe.  ot  Rsreian  theorbo,  was  Ibe  lartesl 
ol  all.  a  contrahu  lute  ia  fact,  and  (requently  stood  over  6  ft, 
bi(h.    It  diftml  dichtly  from  (he  iheoifaa;  the  body  wu  n  little 

being  in  the  tecotwl  neck.    The  etriiifs  ovcf  the  fingerbcBni  vox' 
of  fliec]  Of  brats,  and  tbe  diaposan  strings  of  epun  wire. 
.    Pot  the  hiitoiy  of  ihe  tbecrbo.  tccBAaBltoti  and  LuiB. 

THBOSOPHT  (from  Cr,  Mt,  god,  atid  iXH»la.  wisdom),  a 
(enn  used  (0  denote  tboK  forms  of  philosophic  and  religiouB 
thought  which  claim  a  q>edal  insight  into  tbe  Div' ' 


iOBight  is  claimid  as  the  result  of  [he  operation  of  some  higher 
{acuity  or  some  supematuial  rerelaiion  to  Ibe  individual;  in 
other  instances  the  theosophical  theory  is  not  based  upon  any 
special  illumination,  but  is  sbnply  put  forward  as  the  deepest 
ipeculaiive  wisdom  of  its  uilbor.  Sui  in  any  rase  it  is  char- 
acteristic of  theosophy  that  it  itarU  with  an  explication  of  the 


e  phen, 


re  itsell. 


univeise  from  Ihe  play  of  forces  within  the  Dit 

Ciaaai  Tktory.—Tbeotopby  is  thus  diSerentiated  at  ones 
from  all  philosophic  systems  which  attempt  to  rise  from  an 
analysis  of  phenomena  to  a  knowledge,  more  or  less  adequate, 
of  the  eiistence  and  nature  of  God.    In  all  such  systems,  Cod 

claimed,  but  who  b,  as  it  were,  the  hypolhesis  adopted,  with 
varying  degrees  of  certainty  fn  diflerent  thinkers,  for  the  ex- 
planation ol  the  facts  before  them.  The  Iheosophist,  on  the 
otbei  hand,  is  most  at  his  ease  vbtn  moving  within  the  drcle 
of  the  Divine  entnce,  into  which  he  seems  to  claim  absolute 
Inrighl.  This,  however,  would  be  insufficient  (0  distinguish 
theosophy  from  (hose  systems  of  phibsophy  which  are  some- 
jttnes  called  "  speculative  "  and  "  absolute,"  and  which  abo  ia 
Buny  OKI  proceed  dcductiyeb'  fma  llu  idc*  of  Coil. 


In  a  wide  a 


y  be  dted  ai 


se,the9 


m  of  Hegel  orlhe  system  of  Spiiwa 


what  fi 


Bo(h  tl 


believe,  therefore,  that  they  bive  grasped 
tne  mmost  principles  of  thai  nature:  so  much  is  involved, 
indeed,  In  the  construction  of  an  ab»lute  systein.  But  it  li 
to  be  noted  that,  though  there  is  much  talk  ol  God  in  such 

wbere  transcended;  God  is  really  no  more  than  (he  princifde 
of  unity  immanent  In  the  whole.  Hence,  while  tbe  accusation 
of  pantlielsm  la  frequently  brought  against  these  thinlcn,  the 
term  thiDSOphicai  ij  never  used  in  their  regard.  A  theosophical 
system  may  also  be  pantheistic,  in  tendency  if  not  in  intention; 
but  the  (ranscfodeuF  character  of  its  Godhead  definitely  dis- 
tinguishes L(  from  tbe  speculative  philosophies  which  might 
otherwise  seem  to  fail  under  the  same  definition.  God  Is  re- 
garded as  (he  transcendent  souice  of  being  and  purity,  from 
which  (he  individual  in  bis  natural  state  is  alienated  and  afar 
off.  An  historical  survey  shows,  indeed,  ibat  theosophy  gene- 
rally arises  in  connexion  with  reli^us  needs,  and  is  the  eipres- 
sion  of  religious  convictions  or  aspirations.  Accepting  (he 
lesiimony  of  religion  that  the  present  world  lies  in  wickedness 
and  imperfection^  theosophy  faces  the  problem  of  speculatively 
accounting  for  this  state  ol  things  fnnn  the  nature  of  the  Cod- 
'■■■■■"'  ical  philosophy  of 


the< 


:of  P 


IS  properly  a  practical  rather  than 


of  its  most  typical  reprei 

The  term  Mysticism  (q.v.)  ha 
a  speculative  reference;  but  it~is  currenuy  appuea  so  as  ro 
include  (be  systems  of  thought  on  which  practical  mysticism 
was  based.  Thus,  to  take  only  one  prominenL  example,  the  pro- 
found  speculations  of  Meister  Eckhan  (;.i.)  are  always  treated 
under  (he  head  of  Mysticism,  bu(  (hey  migh(  with  equal  ri^t 
appear  under  the  nibric  Tbcosof^y.  In  other  words,  while  an 
emotional  and  practical  mysticism  may  eidst  without  attempt- 
ing pbilDHjphJcijIy  to  explain  itself,  specuUlive  mystidsiD  il 
alnwst  another  name  for  theosophy.  TiKre  is  still  a  certain 
diflannce  obsembie,  howrvci.  In  so  tar  as  tbe  specuklive 
mystic  remains  primarily  concerned  with  the  theory  of  the 
soul's  relation  to  God,  while  (he  theosophist  gives  his  thoughts 
a  wider  scope,  and  frequently  devi 
of  a  fantastic  phDosopfay  of  natur 

In  theaboveacceptalionot  thel 
of  emanations  from  the  supra-esse 
tloiHlocldne  o(  tome  of  Ibe  Gna 

linUq  system  tnight  be  mentioned),  and  the  eLatH>rate  esoteric 
system  ol  the  Kabbalah,  to  which  the  two  foimer  in  all  pro- 
bability hiigely  coaiributed,  aie  geneialty  Included  under  tbe 
head  of  theosophy.  In  the  two  latter  instances  Ilicn  m^y  be 
noted  the  ailegotical  inlerpreUition  of  (ladltional  doctrines  and 
sacred  writings  which  is  a  common  characteristic  of  theosophical 
writers.  Still  more  typical  examples  of  theosophy  are  furnished 
by  Ihe  mystical  Bys(em  of  Meister  Eckhart  and  tht  doc(rine  of 
Jacob  Boehnie  (f.t.),  who  is  known  as  "the  theos(^>hist "  far 
nceUflKc.  Eckbart'sdoctrinc cssens behind  Gods  predlcatelesa 
Godhead,  which,  though  unknowable  nD(  only  to  man  but  also 
(0  itseli,  is,  as  it  were,  (he  etseoce  or  potentiality  of  all  tbingt. 

of  (he  Trinity,  conceived  as  st 
process.  Tbe  eternal  geoeraii 
(he  eternal  creation  of  the  worli 


,e  Son 


if  Ihe  Valen- 


al  self-revealing 


But  Ibe  sensuous  and  pheno- 
menal, as  such,  so  iar  as  Ihey  seem  Is  imply  indqiendence  of  God, 
are  mere  privation  and  nothingness;  things  eiisl.only  (hioti^ 
the  presence  of  God  in  ibem,  and  the  goal  of  creation,  Lke  its 
outset,  is  (he  repose  of  (he  Godhead.  The  soul  ol  man,  which  aa 
a  mlcrocssmos  resume*  (he  nature  of  Ihingf,  strives  by  sdf- 
abnegation  or  sell-annihilation  to  attain  this  nnspeakable 
reunion  (which  Eckhart  calls  being  buried  in  God).  Regarding 
evil  simply  a*  privatioo,  Eckhart  does  not  make  il  tbe  pivot  <j 
his  Ihoui^,  as  was  aKerwaids  done  by  Bodime;  but  his  notloB 
of  Ihe  Godhead  at  a  dark  and  tormlaa  eswDCt  is  a  tnowjle 
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Besides  myttlea!  tfacology,  Boehme  «ras  Indebted  to  the 
wrftings  of  Paraodsus.  This  circiimstance  fa  not  ecddental, 
but  points  to  aa  affinity  in  thougbt.  The  iiatitf»-philosephen 
of  the  Renaissance,  sueh  as  NicoUus  Cusanus,  Paracelsus,  Cardan 
and  others,  coziously  blend  scientific  ideas  with  speculative 
notions  derived  from  sch<dastlG  theology,  fiom  Neopktonism 
and  even  from  the  Kabbalah.  Hence  it  is  customary  to  speak 
of  their  theories  as  a  mixture  of  theosq[>hy  and  physics,  or  theo- 
sopby  and  chemistry,  as  the  case  may  be.  Boehme  oCEers  us  a 
natural  philosophy  of  the  same  sort.  As  Boehme  is  the  typical 
theosophist,  and  as  modem  theosophy  has  nourished  itself 
almost  in  every  case  upon  the  study  of  his  ivorks,  his  dominating 
conceptions  supply  us  ivith  the  best  illnstration  of  the  general 
trend  of  this  mode  of  thought.  His  speculation  tiurns,  as  has 
been  said,  upon  the  necessity  of  reconciling  the  existence  and 
the  might  of  evil  with  the  existence  of  an  all-embradng  and  all> 
powerful  God,  without  falling  into  Manichaeanism  on  the  one 
hand,  or,  on  the  other,  into  a  naturalistic  pantheism  that  denies 
the  reality  of  the  distinction  between  good  and  evil.  He  faces 
the  difficulty  boldly,  and  the  eternal  conflict  between  the  two 
may  be  said  to  furnish  hfm  with  the  principle  of  his  philosophy^ 
It  is  in  this  connexion  that  he  inssts  on  the  necessity  of  the  Kay 
to  the  Yea,  of  the  negative  to  the  positive.  Eckhatt's  Godhead 
appears  in  Boehme  as  the  abyss,  the  eternal  nothing,  the 
essenceless  quiet  ("  Ungnind  "  and  **  Stille  ohne  Wesen  *'  are 
two  of  Boehme's  phrases).  Bat,  if  this  were  all,  the  Divine 
Being  would  remain  an  abyss  dark  even  to  itself.  In  God, 
however,  as  the  condition  of  His  manifestation,  lies,  according 
to  Boehme,  the  "  eternal  nature  "  or  the  mysterium  magnum, 
which  is  as  anger  to  love,  as  darkness  to  light,  and,  in  general, 
as  the  negative  to  the  positive.  This  i^ndple  (which  Boehme 
often  calls  the  evil  in  God)  illuminates  both  sides  of  the  anti- 
thesis, and  thus  contains  the  possibility  of  their  real  existence. 
By  the  "  Qual "  or  torture,  as  it  were,  of  this  diremption,  the 
universe  has  qualitative  exbtence,  and  is  knowable.  Even  the 
three  persons  of  the  Trinity,  though  existing  idedKler  beforehand, 
attain  reality  only  throuish  this  prindpk  of  nature  in  God, 
whidi  is  hence  spoken  of  as  their  mains.  It  forms  also  the 
matter,  as  it  were,  out  of  whkh  the  world  fa  created,  without 
the  dark  and  fiery  principle,  we  are  told,  there  woidd  be  no 
creature.  Hence  God  is  sometimes  spoken  of  as  the  father,  and 
tiie  eternal  nature  as  the  mother,  of  things.  Oeatfon  (which  fa 
conceived  as  an  eternal  process)  begins  with  the  creation  of  the 
angels.  The  subsequent  fall  of  Lucifer  fa  explahied  as  his 
surrender  of  himself  to  the  principle  of  nature,  instead  of  dwell- 
ujg  in  the  heart  of  God.  'He  sought  to  make  anger  predominate 
over  love;  and  he  had  hfa  will,  becoming  prince  of  hell,  the 
kingdom  of  God's  anger,  whidi  stiO  remains,  however,  an  in- 
tegral  part  of  the  Divine  universe.  It  is  useless  to  follow 
Boehme  farther,  for  Ms  cosmogony  fa  disfigured  by  a  wild 
^racefaian  symbolism,  and  his  constructive  eflforts  in  general 
are  full  of  the  uncouth  straining  of  an  untrained  writer.  In 
spite  of  these  defects,  bis  speculations  have  exercised  a  re- 
maricabk  influence. 

Schelling's  PkUosopkieal  JnquMes  tfth'^  IfaUtre  ofButMit 
Freedom  (1809)  fa  almost  entirely  a  reproduction  of  Boehme's 
ideas,  and  forms,  along  with  Baader's  writings,  the  best  modem 
example  of  tbeosophical  speculation.  In  hfa  philosophy  of 
identity  Schdling  \q.v.)  had  already  defined  the  Absolute  as 
pure  indifference,  or  the  identity  of  subject  and  object,  but 
without  advancing  further  into  theogony.  He  now  proceeded 
to  dfatinguish  three  moments  in  God,  the  first  of  which  fa  the 
pure  indifference  which,  id  a  sense,  precedes  all  exfatence— the 
primal  basfa  or  abyss,  as  he  caUs  it,  in  agreement  with  Boehme. 
But,  as  there  fa  nothing  before  or  besides  God,  God  must  have 
the  ground  or  cause  of  Hfa  existence  in  Himself.  Thfa  fa  the 
second  moment,  call^  nature  in  God,  distinguishable  from 
GoA,  but  inseparable  from  Him.  It  fa  that  u^  ^^  which  fa  not 
God  Himself,  it  is  the  yearning  of  the  eternal  One  to  give  birth 
to  itself.  This  ycanung  is  a  dumb  QnintelHg^^  longing,  wTiich 
moves  like  a  heaving  sea  in  ob«die)icJ\>,  some  dark  and  in- 
definite  law.  and  fa  powerien  to  fiahi^J^  ^tbM^ 
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But  in  oonretpondenoa  to  the  first  stirring  of  the  Divine  existenco 
thers  awakes  in  God  Himself  an  inner  reflective  perception,  by 
means  of  which — since  no  object  fa  possible  for  it  but  God- 
God  beholds  Himself  in  His  own  image.  In  thfa,  God  fa  for  the 
first  time  as  it  were  realized,  although  as  yet  only  within  ffim- 
•elf.  Thfa  perception  combines,  as  understanding,  with  the 
primal  yearning,  which  becomes  thereby  free  creative  v^,  and 
works  formatively  in  the  originally  lawless  nature  or  ground. 
In  thfa  wfae  fa  created  the  world  as  we  kixyw  it.  In  every 
natural  exfatence  there  are,  therefore,  two  principles  to  be 
distinguished— first,  the  dark  principle,  through  which'  this 
fa  separated  from  God,  and  exfats,  as  it  were,  bi  the  mere 
ground;  and,  secondly,  the  Divine  principle  of  understanding. 
The  first  fa  the  partioilar  will  of  the  creature,  the  second  is  the 
universal  wilL  In  irrational  creatures  the  particufar  will  or 
greed  of  the  Individual  fa  controlled  by  extemid  forces,  and  thus 
used  as  an  instrument  of  the  universal.  But  in  man  the  two 
principles  are  consciously  present  together,  not,  however,  in 
inseparable  union,  as  they  are  in  God,  but  with  the  possibflity 
of  sepamtion.  Thfa  possibility  of  separation  fa  the  possibility 
of  good  and  evil.  In  Boehme*s  spirit,  Schellhig  defended  hfa 
idea  of  God  as  the  oi^y  way  of  vindicating  for  God  the  con- 
sciousness which  natundism  denies,  and  which  ordinary  theism 
emptily  asserts.  Thfa  tbeosophical  transformation  of  Sdielling's 
doctrine  was  largely  due  to  the  influence  of  hfa  contemporary 
Baader  (9.V.).  Baader  distingufahes,  in  a  manner  which  may 
be  paralleled  from  Boehme,  between  an  immanent  or  esoteric 
process  of  self-production  in  God,  through  whidt  He  issues 
fix>m  His  unrevealed  state,  and  the  cmanent,  exoteric  or  real 
process,  in  which  God  overcomes  and  takes  up  into  Himsdf 
the  eternal  "  nature  "  or  the  prindi^e  of  selfhood,  and  appears 
as  a  Trinity  of  persons.  The  creation  of  the  world  fa  stiO  further 
to  be  dfatinguished  from  these  two  processes  as  an  act  of  freedom 
or  wiO;  it  cannot,  therefore,  be  speculatively  constracted,  but 
must  be  hfatorically  accepted.  Baader,  who  combined  hfa  theo- 
sophy with  the  doctrines  of  Roman  Catholidsm,  has  had  many 
followers.  Among  thinkers  on  the  same  lines,  but  more  or  less 
independent,  Molitor  fa  perhaps  the  most  important.  Sweden* 
borg  {q.v.)  is  usually  reckoned  among  the  theosophfats,  and  some 
parts  of  hfa  theory  justify  thfa  inclusion;  but  hfa  system  as  a 
whole  has  little  in  common  with  those  speculative  constructions 
of  the  Divine  luituie  which  form  the  essence  of  theosophy,  as 
strictiy  understood. 

Besides  the  books  mentioned  under  MYsncisii,  and  those  referred 
to  under  individual  autiioTB,  Baur's  Die  ckrisUitke  Omosis  in  ihrer 


tPschidtUickeH  EntwkbUiM  (18^)  and  Hambecgec  ^mme»  n» 
dem  JSeiligtkum  der  ckrisUiekmMysiik  und  Theosophie  (1852),  may 
be  mentioned.  (A.  S.T.-P.) 

OSB  VtAL  TBBOSOPHy 

The  term  **  theosophy  "  has  in  recent  years  obtained  a  some- 
what wide  currency  in  a  restricted  signiffcation  as  denominat- 
ing the  beliefs  and  teachings  of  the  Tbeosophical  Sodety.  Thfa 
society  was  founded  in  the  United  States  of  America  in  the  year 
1875  by  Madame  H.  P.  Blavatsky  (q.v.),  in  connexion  with 
Colonel  H.  S.  Glcott  (d.  1906)  and  others.  The  main  objects  of 
the  sodety  were  thus  set  out:  (1)  To  estabEsh  a  nudeus  of  the 
universal  brotherhood  of  humanity;  (3)  to  promote  the  study 
of  comparative  religion  and  philosophy;  (3)  to  make  a  sys- 
tematic Investigation  into  the  mystic  potendes  of  life  and 
matter;  or  what  fa  usually  termed  "  occultfam."  As  tegardsr 
the  first  object  the  mere  fact  of  joining  the  sodety  and  becoming 
an  "  initfated  fellow  "  was  supposed  to  involve  a  certain  kind 
of  inteOeetual  and  social  brotherhood,  though  not  implying 
anything  in  the  nature  of  an  economic  union.  Thfa  latter 
aspect  of  the  fraternity  was  to  be  satisfied  by  the  contribution 
from  each  fellow  of  five  dollars  by  way  of  initiation  fee.  The 
sodety's  theory  of  universal  brotheib<x>d  was,  however,  of  far 
wider  scope,  being  based  upon  a  mystical  conception  of  **  the 
One  Life" — an  idea  derived  from  and  common  to  various 
forms  of  Eastern  thought,  Vedfc  and  Buddhfat.  It  implies  the 
necessary  intetdependence  of  all  that  is^that  ultimate  Oneness 
wUdi  usideittes  and  sustains  all  phenomenal  diversity,  whether 
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iowacdly  or  outw«Hly,  whether  fndlvidiial  or  univenftL  The 
theosophical  conception  of  brotherhood  is  thus  rather  traDacen- 
dental  than  materialktic,  and  is  not  therefore  to  be  regarded 
as  the  exact  equivalent  of  the  sodaliacSc  doctrine  of  the  solidarity 
of  the  human  race. 

The  second  object  of  the  sodety,  the  study  of  comparative 
religion  and  philosopfay,  soon  crystallised  into  an  exposition  of 
a  more  or  less  definite  system  of  dogmatic  teaching.  The  leading 
thesis  seems  to  have  been  that  all  the  great  religions  of  the  world 
ori^natnl  from  the  same  supreme  source,  and  that  they  were 
all  to  be  regarded  as  so  many  divers  expressions  of  one  and  the 
same  fundamental  troth,  or  "  Wisdom  Religion,"  in  such  form 
and  dress  as  was  best  adapted- to  siiit  the  times  and  the  peo[^ 
for  whose  ^ritual  growth  and  development  rehgious  instruction 
was  required.  Now,  in  order  to  discern  this  underlying  truth 
in  the  various  and  apparently  conflicting  world  creeds,  appeal 
was  made  to  a  "  SeCTet  Doctxine,"  and  "  Esoteric  Teaching," 
which  Madame  Blavatsky  proclaimed  had  been  held  forages 
as  a  sacred  possession  and  trust  by  certain  mysterious  ad^ts 
in  occultism,  or  '*  Mah&tm^,"  with  whom  she  said  she  was  in 
psychical  as  well  as  in  direct  physical  communication.  It  is 
here  that  the  theosophical  movement  dMwed  its  most  serious 
shortcomings.  From  time  to  time  Madame  filavatsky's 
numerous  friends  and  associates  were  allowed  to  witness  the 
manifestations  of  "  occult  phenomena,"  which  she  averred  were 
the  outcome  of  her  connexion  with  these  "Mah&tmAs."  The 
fraudulent  character  of  the  "phenomena"  was  on  several 
occasions  exposed  by  numerous  painstaking  investigators  (see 
Procudingi  of  the  Society  for  Psychkid  Reseorchj  vols.  Hi  and 
ix.,  and  A  Modern  Priestess  of  I  sis,  by  SolovyofiQ.  There  are, 
moreover,  numerous  passages  in  the  sacred  books  of  the  East, 
especially  those  of  the  Buddhists,  which  warn  the  student 
agsiast  the  assumption  that  "  magical  '•  performances  of  any 
kind  are  to  be  regarded  as  proving  the  truth  of  the  performer's 
teadiing;  and  indeed  it  must  be  owned  in  justice  to  the  theoso- 
phists  that  similar  warnings  are  to  be  found  scattered  through- 
out their  writings;  while  even  Madame  Blavatsky  herself 
was  wont  to  expatiate  on  the  folly -of  accepting  her  "pheno- 
mena "  as  the  mark  of  spiritual  truth.  Yet  .at  the  same  time 
it  cannot  well  be  denied  that  she  was  in  the  habit  of  pointing 
to  the  said  marvels  as  evidence  of  her  Mah&tmi's  eustence. 

If  theosophy  were  .to  be  judged  solely  by  the  published 
revelations  of  this  "  Secret  Doctrine  "  it  would  hardly  be  der 
serving  of  serious  consideration;  for,  as  suggested  in  the 
separate  article  on  Madame  Blavatsky,  the  revelations  them- 
selves appear  to  have  been  no  more  than  a  crude  compilation 
of  vague,  contradictory  and  garbled  extracts  from  various 
periodicals,  books  and  translations.  It  was  an  article  of  faith 
with  her  disciples  that  the  outward  and  visible  Helena  Petrovna 
Blavatsky  was  on  certain  occasions  the  vehicle  of  psychic 
powers  of  transcendent  spiritual  import.  Although  there  is 
not  much  to  justify  such  a  proposition,  it  may  perhaps  be  con- 
ceded that  she  was  in  many  respects  abnormal  and  that  some 
of  her  work  is  characteristic  of  a  process  known  to  modem 
psychologists  as  "  automatism,"  or  in  other  words  that  it  is 
the  result  of  a  spasmodic  uprush  to  the  suHace  of  sub-conscious 
mental  activities.  Apart,  however,  from  these  pseudo-revela- 
tions the  Theosophical  Society  has  given  rise  to  an  extensive 
literature,  some  of  which  displays  a  high  degree  of  argumentative 
and  expository  ability;  and  moreover  the  movement  has  from 
time  to  time  attracted  the  attention  and  secuzed  the  co-opera- 
tion of  many  earnest  seekers,  of  some  few  of  whom  it  can  be 
truly  said  that  they  possessed  undoubted  ^iritual  power^  in- 
sight and  knowledge. 

Soon  after  the  death  of  Madame  Blavatsky  a  split  ia  the 
society  was  brought  about  by  Mr  Wm.  Q.  Judge  (d.  1896)  of 
New  York,  who  claimed  the  leadership;  and  there  came  into 
existence  two  if  not  three  sq>arate  theosophical  societies 
(following  Judge  and  later  Mrs  Katherine  Tlng&y  in  America, 
Olcott  and  Mrs  Annie  Besant  in  America  and  India,  with  a  more 
or  less  independent  organization  in  England),  each  one  con- 
tending that  the  original  afflatus  of  the  founder  had  descended 


upon  it  eidusively.  The  fortuiies  of  the  societies  ue,  homtwr, 
of  leas  importance  than  their  leading  doctrine. 
.  It  will  be  sttrmised  from  ivhat  has  been  said  Chat  any  concise 
statement  o(  ortbo<k>x  theosophy  is  hardly  to  be  expected; 
though  from  the  materials  available  a  fairly  dsfiaite  ontHne  of 
its  leading  tenets  can  be  deciphered.  We  will  try  to  give  a 
cursory  review  of  three  of  the  most  Important  of  these,  vis.: 
the  constitution  and  development  of  the  personality  or  ego; 
the  doctrine  of  "  Karma  ";  and  the  Way  or  Path  towards  en- 
lightenment and  emancipation.  Human  personality,  we  learn, 
is  the  temporaxy  manifestation  of  a  complex  organization  con- 
sisting of  "seven  principles,"  which  are  united  and  inter- 
dependent, yet  divided  into  certain  groups,  each  capable  of 
maintaining  temporarily  a  spurious  khid  of  peisoflslity  of  its 
own  and  sontetimes  capable  of  acting,  so  to  speak,  as  a  distinct 
vehicle  of  our  conscious  individual  life  Each  "principle"  is 
composed  of  its  own  form  of  matter,  determined  and  condi- 
tioned by  its  own  laws  of  time,  space  and  motion,  and  is,  as  it 
were,  the  repository  of  our  vaxious  memories  and  voUtiona. 
These  seven  "  principles,"  starting  from  the  most  gross— the 
physical  body,  or  "  RCLpa  "—become  more  and  noore  subtle  and 
attenuated  until  we  reach  the  Universal  Self  "  Atm&,"  the  centre 
as  also  the  matrix  of  the  whole,  both  individual  and  unhreruL 
Now  that  which  binds  together  these  elements  of  our  nature 
and  maintains  their  interrelation  in  their  respective  ^etes 
of  activity — ^that  which  determines  an  individual's  poweis,  his 
tastes,  his  opportunities,  advantages  and  drawbacks,  in  a  word, 
the  character— is  his  "  Karma."  Broadly  speaking^  it  is  the 
sum  of  an  individual's  bodily,  mental  and  spiritual  growlhi 
having  its  roots,  as  it  were,  spread  over  many  lives,  past  and 
future.  The  two  sentences,  "as  a  man  soweth,  so  must  ha 
reap,"  and  "  as  he  reaps  so  also  he  mu^  have  sown,"  give  com* 
prehensive  expression  td  the  idea  of  Karmic  activity. 

The  doctrine  of  Kurma  is  with  modification  common  to  both 
Buddhism  and  Brahminism,  and  in  their  expositions  theoso- 
phists  have  apparently  drawn  from  both  sources. 

The  theoBophic  "  Path  "  to  the  final  goal  <rf  emancipation 
or  NIrv&na,  is  in  a  great  measure  derived  from  the  Buddhist 
h'terature,  available  to  the  En^^ish-speaking  peoples  through 
numerous  excellent  translations,  more  especially  those  of  Pro- 
fessor T.  W.  Rhys  David?,  and  also  from  the  many  translations 
in  all  the  European  languages  of  the  Bhaga^^  GIti  and 
Upanishads.  Theoaophic  teachings  on  this  subject  are  not, 
however,  exclusively  Oriental,  for  following  their  contention 
that  they  are  the  exponents  ot  the  unKieraal  and  unchangeable 
"  Wisdom  Religion "  of  all  the  i^ges,  theosophists  have  selected 
from  various  sources— Vedic,  Buddhist,  Greek  and  Cabalistic- 
certain  passages  for  the  purpose  of  exposition  and  Ulusuation. 
To  the  uninitiated  it  would  appear  that  this  selection  has  been 
made,  generally  speaking,  at  random;  it  is  at  any  rate  lacking 
in  the  wise  discrimination  one  would  expect  from  the  sui^posed 
source  of  its  inspiration.  Nevertheless  theosophists  by  their 
investigations  and  eiqiositioos  have  undoubtedly  been  brought 
in  touch  with  some  of  the  most  profound  thought  in  botb 
ancient  and  modem  woslds;  and  this  fact  in  itsdf  has  assuredly 
had  an  inspiring  and  ennobling  influence  upon  their  lives  and 
work.  The  histories  of  all  the  great  religious  and  philosophic 
movements  show  them  as  developments  of  an  evolutionary 
process,  arriving  at  their  accepted  dogmas  through  long  periocb 
of  contention  between  numerous  tendencies  and  cross-currents, 
resulting  in  some  compromises  and  not  a  little  confusion  of 
thought.  So  it  is  in  the  main  with  theosophy.  It  has  followed 
Buddhism  in  deprecating  any  reliance  upon  rituaL  Ceremonial 
and  sacrifieial  observances  oi  all  kinds  are  held  to  be  useless 
in  themselves,  but  operative  for  good  or  ill  indirectly  by  their 
efl'ect  upon  the  mental  attitude  of  those  who  practise  them. 
Theosophists  insist,  however,  that  all  rdigibus  observances 
had  their  origin  in  some  mystical  process,  the  true  meaning  oC 
which  has  in  most  instances  been  bst.  The  Path  is  represented 
as  the  great  work  whereby  the  inner  nature  of  the  individual 
is  consciously  transformed  and  developed.  The  views  of  life 
held  by  the  ordinary  mortal  as  wdl  as  his  aims  and  motives 
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Mint  be  sadicaQjr  altcsed;  umI  MmiAimwnisly  a  diaags  must 
takie  plaOB  In  Us  modes  of  ipsach,  condBct  and  thooglit.  The 
PaUiisnldtobetoiiga]iddlfia]]t,andwkh  moat  individasis 
auist  eztoid  over  many  lives.  It  ia  divided  into  ibur  stages^ 
ead>  one  lepnaentlng  the  degree  of  spliitnal  growth  and  kaimic 
dewdapmart  at  wUch  the  ''chela''  or  disdple  has  axrived. 
But  even  the  ^atzance  upon  the  veiy  fint  stage  imi^ies  some- 
thing oMa  thsin,  and  something  fundamentally  different  from, 
the  life  of  an  onUnaiy  layman,  however  moaSfy  excellent  tUa 
life  may  be.  Morality^  important  though  it  be  as  preparatory 
to  the  **  U^MT  life,"  does  not  alone  knd  itsdf  to  that  awakening 
of  the  apkitual  faoiUiea  without  whkh  progress  along  the  Path 
Is  not  poasibie.  In  good  dtizenship  morality  is  practised  out  of 
legsrd  to  osrtani  preconceived  notions  of  the  needs,  the  health 
and  happinass  of  ounelves,  onr  fellows  and  the  community  at 
large;  According  to  theosophy,  it  would  appear  that  thcai 
notions  are  for  the  most  part  mirtatfBi  or  at  any  rate  they  are 
quite  insignificant  in  compadaon  irith  the  interests  with  which 
the  traveller  along  the  Path  soon  finds  himself  absotbed.  It  b 
not  that  huam  needs  are.  to  be  dlsicgarded,  bat  that  the 
pabulum  vhiclTbe  now  sees  that  immanity  really  requires  is  of 
an  jncon^arably  higher  order  than  that  which  is  generally  so 
considered.  The  phydcal  methods  and  spiiituai  exerdsea  re- 
commended by  theoBopUsts  are.  those  inculcated  in  the  ssrstems. 
known  in  Hindu  philmophy  as  RAja  Yoga  in  contradistinction 
to  the  Hatha  Yoga  qrstem,  which  is  most  commonly  to  be  met 
with  in  India,  and  in  which  the  material  aspects  are  given 
greater  prominence.  The  Path  has  an  active  and  a  passive  side. 
Fresh  knowledge,  new  forces  and  faculties,  have  to  be  acquired 
by  positive  and  strenuous  efforts,  while,  on  the  other  Jumd, 
delusions  and  superstidons  are  to  be  abandoned  by  an  attitude 
of  conacioua  nepect;  or  to  use  the  phrsseology  of  the  Hindus, 
Avidyd,  nesdcnce— the  mental  state  of  the  unenlightened-- 
throttf^  whldi  the  iacfividaal  energies  are  scattered  and  die* 
aipated  in  futile  effort,  is  gradually  replaced  by  Vidyd,  the 
higher  wisdom  which  dispels  the  darfcneas  of  the  mind,  awakens 
our  latent  fitcukies  and  ooncentmtes  our  efforts  in  the  diiedldn 
of  that  haamonioos  union,  which  ultimatdy  results  in  Nlrv&na. 
Ahhongh  the  way  of  the  dladple  or  **  chela  "  is  ahrays  repre- 
sented aa  long  and  dlActdt,  it  is  said  that  as  ha  proceeds,  the 
transcendental  faculties  whkh  arise  to  help  him  enaMe  him  to 
punue  the  li^t  course  with  ever  increuing  confidence  and 
security.  Them  powers  of  the  mind,  or  "  siddhi,"  should  never 
be  sought  for  thdr  own  sake,  or  be  used  for  selfish  purposes. 
The  attempt  to  develop  and  use  them  without  regard  to  the 
higher  purpose  is  spoken  of  as  practising  the  arts  of  "  black 
magic,"  this  escercise  of  which  invariably  leads  to  disaster.  It 
is  prodahned  that  were  the  **  chela "  to  attempt  to  make  an 
improper  use  of  hia  powerfr'Hhat  b  to  say,  were  he  to  jrield  to 
the  promptings  of  aelfishness,  lust  or  antagonism— «uch  a  lapse 
would  at  once  set  in  action  oountaiacting  forces,  whkh  not  only 
retard  his  upward  growth,  but  which  would,  were  such  evil 
courses  persisted  in,  lead  ultimately  to  the  obliteration  of  all 
his  newly  acquired  p^^ddc  possessions. 

The  Path  may  also  be  described  in  terms  of  the  "seven 
principles."  It  may  be  said  to  be  a  process  of  uiriJUai^Ht 
wberci^  the  centres  of  volition,  consdousncss  and  active 
memory  are  systematk:a]]y  shifted  upwards  from  the  lower  to 
the  hi^bet  **  principles  "  until  they  have  heoome  firmly  estab- 
lished in  the  "  Buddhi,"  or  *' sixth  principle."  As  this  last  stage 
is  approached  the  "dieia"  becomes  less  and  less  dependent 
on  the  guidanre  of  traditions  and  scripUues.  The  truth  be- 
comes revealed  to  him  by  the  opening  of  his  inner  visaon,  and 
he  learns  to  see  Dharma,  the  Eternal  Law,  as  it  were,  face  to 
fsce.  Thus  theosopUsts  may  be  said  to  accept  in  their  own 
sense  the  saying:  '*He  who  does  the  Will  shall  know  the 
doctihie." 

Along  the  Path  are  ranged  ten  grt^^  obstades,  or  fetters, 
the  Buddhist  Sanye^nas,  which  have  to  be  successively  over- 
come  btifore  the  final  goal  is  reached  As  tbese  sanyojanas 
give  a  very  good  Idea  of  what  has  K-1  *|!fiDed  the  negative 
aspect  of  the  Path,  we  may  enumei^t^D  **    fo.m«*^ 


I.  The  deluibo  of 
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3.  Doubt  as  to  theuae  ol  the  higher  efforts,  or  aa  (0  the  poeai- 

bflity  of  aohong  the  gicat  mvitteries  of  ttie. 
3.  The  reliance  upon  ritual— aeeidng  mlvation  through  outward 


The  care  of  the  world 


4.  Lust..  , 

5.  lll-wiU,  or  antagonism. 
o^  Love  of  thla  Hie  and  its  poasessbi 

and  the  daoeitfulness  01  ridies." 

tThe  egoistic  kmging  lore  future  We. 
Pndflu 
9.  Sdl-iigkteonanesa, 
lOk  Nescience. 

A  few*  words  should  be  added-aa  to  the  theosophic  hell,  or 
**  Avichi."  This  ia  deacribed  aa  a  long  drawn-out  dream  of 
bitter  mfflnories  a  vivid  consciousness  of  failure  without 
volition,  or  the  power  of  initiative— a  dream  of  Ipst  oppor- 
tunities and  futile  regrets,  of  ambitions  thwarted  aiyi  hopes 
denied,  of  neglected  duties,  abused  powers  and  impotent  hate', 
a  dream  ending  ultimately  in  the  oblivion  of  utter  annihilation. 

There  is  no  doubt  much  of  valuable  suggestion  to  be  found  in 
the  philosophic  system,  or  rather  the  conglomerate  of  systemsi 
which  pass  toKiav  under  the  name^of  theoB<yhy;  and  proisably 
much  has  been  done  by  means  of  its  propaganda  to  popuUriae 
Eastern  thought  in  the  West,  and  in  the  Eairt  to  reawaken  a  truer 
appredatlon  of  its  own  phiuwopbic  treasures;  bat  however  that 
may  be,^the  serious  student  would  be  well  advised  to  seek  his 
information  and  hia  inspiration  from  the  fountain-heads  of  the 
theosophists*  doctrines,  whidi  are  all  easily  accesaible  in  transla- 
tions; and  to  avoid  the  confusions  and  errors  of  writers  who  in 
roost  cases  have  but  a  superikial  if  any  knowledge  of  the  original 
languages  and  systems  from  winch  their  doctrine  has  been  arbi« 
trarily  cuBed.  ^T  G.  I*  F^P.) 

THAOT,  GATHERniB  (d.  1794),  French  virionary,  was  born 
at  Barenton  (Manche).  From  her  youth  a  victim  of  halludna- 
tions,  a  long  coune  ol  religious  asceticism  in  the  convent  of  the 
Mirsmiones  in  Paria  unhinged  her  mhid,  and  she  was  i^ced 
under  restraint.  Liberated  in  1782,  her  early  delusions  con- 
cerning a  Mesdah  became  accentuated;  that  ^e  was  destined 
to  be  the  mother  of  the  new  Messiah,  she  was  now  assured; 
she  pictured  to  her  foUowers  the  fantastic  features  of  the  coming 
Paradise  on  earth;  and  was  hailed  as  the  *'  Mother  of  G«d." 
From  the  idea  of  the  advent  of  a  Messiah  to  its  reaUsatlnn  was 
but  a  step;  in  Robcq>tc;na  the  Th^ista  saw  the  redeemer  of 
mankind;  and  preparations  for  his  Initiation  were  put  in  trains 
The  enemies  oif  Robespierre,  resenting  hia  theocratic  alma« 
seized  upon  his  relations  with  the  ThiSotists  as  an  engine  of 
revenge; -Catheiine,  with  Gerle  (f.f.)  and  otfaen,  was  arrested 
and  imprisoned,  and  a  letter  to  Robespierre  disravered  in  hc« 
house.  In  the  Convention  M.  G.  A.  Vadier  trumped  up  the 
conspiracy  of  Thfot,  asserting  that  Catherine  was  a  tool  of 
Pitt,  that  the  mummeries  of  the  Thtetists  were  but  a  cloak  for 
clerical  and  reactionary  intrigue,  and  hinting  that  Robespierre 
favoured  their  designa.  The  case  was  adjourned  to  the  Re^ 
Tolutionary  Tribunal,  and  figured  in  the  proceedings  of  the  9th 
Thcnnidor.  The  accused  were  ultimatdy  acquitted,  Caiheriat 
herself  having  died  in  prison  on  the  xst  of  September  1794. 

THBRA*  the  southernmost  iahmd  of  the  Sporadcs,  now  called 
Santorin  («.#.).  It  was  known  as  Tbera  until  after  the  Fourth 
Crusade^  when  it  became  part  of  the  duchy  of  the  Archipelago. 

THBRAUTB  (Gk.  0nP^t  to  pursue),  in  petrology,  a  group 
of  Plutonic  holocryskalline  rocks  consisting  of  aepheUne,  basic 
plagiodase,  auglte  and  olivine,  and  so  called  because  it  is  of 
rate  occurrence^  and  its  discovery  was  lodced  fcvward  to  with 
interest  as  completing  the  series  of  basic  rocks  containing 
pepheline  as  an  essential  constituent.  The  felspars  are  mostly 
of  basic  character  and  are  often  sonal;  the  nepheline  is  of 
later  crystallization,  raiely  idiomocphic  and  often  decomposed. 
Pysoaene  in  these  rocfca  may  be  «l  green  colour  or  purplish- 
brown  and  rich  in  titanium;  olivine  ia  usually  abundant. 
Among  the  accessories  may  be  mentioned  apatite  and  iron 
oxides,  biotite  and  dark  brown  hornblende,  the  btter  often 
surrounding  the  purple  augite.  The  rocks  have  rardy  ophitfc 
structure,  but  thdr  minerals  tend  to  have  good  crystalline 
foimtfweptki  the  case  oiacpheliae  and  orthodaaeOf  that  be 
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iMTCMnt).  By  deoftmpQiiUoii  the  mepla^t  yields  xeolita  such 
M  natrolite  and  anAldte.  The  thendites  are  rarely  cross- 
grained  and  have  much  resemblance  to  dolerites  in  hand  speci- 
mens. Among  localities  for  these  rodu  are  Dt4>pau  in  central 
Bohemia,  Pridazzo  (W.  Alps),  Umptek  (on  the  White  Sea), 
Madagavar  and  the  Crazy  Mountains  in  Montana.  A  variety 
of  theralite  occius  also  at  Montreal  in  Canada,  and  rocks  from 
Crawford  John  in  Lanarkshire  and  from  Vaisiey  in  Renfrew- 
shire have  recently  been  ascribed  to  this  group. 

Very  close  to  the  theralites  is  a  series  of  rock  types  known  as 
the  tttchcnites  (from  Teschen  in  Moravia).  Inrteaa  of  nepheline 
these  rocks  usually  contain  analcite,  and  from  thdx*  microscopic 
characters  it  is  by  no  means  likely  that  the  analcite  is  secondary 
after  nepheline  in  thb  case;  it  appears,  in  fact,  to  be  either  primary 
or  of  pneumatolytic  origin.  Nepheline,  however,  has  been  found 
iS  tescbenites  from  Portugal  and  from  Moiuvia,  so  that  the  dis' 
tinction  between  the  two  series  practically  vauishes.  In  central 
Scotland,  around  Edinburgh  and  Glasgow,  teschenites  are  abundant, 
forming  thick  sUls  intrusive  into  the  Carboniferous  rocks,  and  some 
are  also  known  from  Leicestenhire  (Whitwick)  and  from  Arran. 
These  tMchenites  aie  sometimes  ophitic  and  present  transitions  to 
olivine-diabaaes  on  the  one  hand  and  to  picrites  on  the  other. 
They  are  the  deep-seated  representatives  of  tne  basaltic  lavas  which 
were  emitted  in  neat  numbers  in  the  early  part  of  the  Carboni- 
ferous per^.  Other  localities  for  teschenite  are  the  Caucasus  and 
the  coast  of  California  (Cuyama  WaHHry^&c.). 

The  esserites  are  an  albed  series  containing  a  larger  amount  of 
allmli  felspar.  Nci^heline  also  occurs  by  no  means  uncommonly; 
the  augite  is  aomerimes  green,  but  In  other  specimens  is  of  a  rich 
purple  colour  with  well-markcKl  zonal  structure.^  Olivine  is  by  no 
means  uncommon,  and  brown  hornblende  and  biotite  occur  rather 
frequently.  The  type  rock  is  from  Essex  (Massachusetts)  and  other 
examples  have  been  d<^cribcd  from  Rongstock  on  the  Elbe,  from 
Mount  Royal  (Montreal),  from  S.  Norway,  near  Christiania,  and 
from  St  Vinoent  in  the  Cape  Verde  Islanas.  A  few  cssex^es  have 
been  found  in  Britain,  accompanying  the  Carfaooiferoiis  telcbeaites 
near  Edinburgh  and  in  the  Cani[>6ie  HiOs  of  StirUngshlre.  As  they 
contain  both  orthoclase  and  plagioclase  felspar  they  have  a  certain 
affinity  to  the  olivine>monxoaites  and  feentailenltes. 

The  ahonkiiMtcs  are^dark>grejr  tocks  consisting  of  olmne*  sicca 
augite,  dark  brown  biotite,  nepheline  and  orthoclase,  which  are 
found  at  Shonkin  Sag  in  the  Hi^hwood  Mountains  of  Montana. 
They  are  basic  variations  of  sodalite-syenite  and  have  some  resem- 
Uanoe  to  theraKtes,  espedally  in  the  association  of  nephetine  with 
large  amoonts  of  augite  and  olivine.  They  arc  of  eacetdiagly  rare 
Occunenoe.  Q.  o.  F.) 

THBUMEKEB  (d.  403  BX.),  Athenian  BUtesflun,  was  the 
•dopted  SOB  ol  Hagnon,  a  prominent  oonaervetive  7^  in  .430 
impeached  Feridea,  and  alter  the  Sicilian  expedition  became 
one  of  the  ten  prohdi  (wp6(9ouXo(,  conauasionen)  appointed  to 
devise  economies  in  the  adminfatratkMU  As  a  pupil  of  the 
jophist  Prodicns  he  acquired  facility  in  public  speaking.  Under 
his  father's  patronage  he  joined  in  the  conservative  reaction 
which  came  to  a  head  in  411,  when  hopes  of  a  Persian  alliance 
or  peace  with  Sparta  strengthened  the  existing  dissatisfaction 
fdih  the  democratic  rule.  Theramenes  specially  studied  the 
constitvrtional  side  of  this  movement  and  formulated  h  new 
party-cry,  "  the  constitution  of  our  fathers."  It  was  no  doubt 
largely  due  to  his  advooofcy  that  the  froMi^  stttngtheDed  by 
farther  members,  were  commissioned  to  ckmft  new  measarcs 
on  behalf  of  the  public  safety  and  to  examine  Cleisthenes' 
<*  ancestral  code."  In  their  report  the  following  measures  were 
recommended:  <i.)  annuhnent  6f  the  act  ogaShst  pcomulgaUng 
illegal  measures;  (ii.)  abolition  of  pty,  save  for  the  uoope  in 
the  field  and  the  archons;  (iii.)  restriction  of  the  franchise  to 
5000  able  to  serve  "with  person  and  purse";  (iv.)  the  appoint* 
ment  of  a  special  board  to  choose  the  5000.  When  th^  pro- 
posals were  passed  (apparently  in  a  packed  assembly  outside 
the  wails),  a  Constituent  Assembly  of  100  was  elected,  nominaDy 
by  the  5000,  who  as  yet  were  a  mere  phantom  body,  in  point 
of  fact  by  the  leading  conspirators.  The  new  eonstitution 
provided  for  a  boulS  whose  members  were  to  be  recniHed  by 
lot  from  aD  citizens  above  thirty;  the  functfons  of  thii  body 
to  be  exercised  by  four  sections  succeeding  one  another  by  yearly 
rotation  and  serving  without  pay;  all  high  officials  to  be  chosen 
by  it  out  of  its  own  memb^ts.  This  scheme  embodied  the 
chief  reforms  desired  by  Theramenes,  and  marks  the  triumph 
of  his  poh'cy.  But  before  it  could  be  carried  into  effect  it  was 
superseded  by  a  *'.prnvisiona!  oonstittttion,"  yAAdtk  'gjfcve  tm* 


linttted  power  to  a.  bouli  e£  400  (chosen  by  a  nnmdabout  system 
winch  favoured  intrigue)  and  its  nominees^  the  ten  "  tfaeoliute  " 
generals.  This  extxeme  reaction  diapteawd  Thenunenea,  who 
in  return  began  to  agitate  for  the  calling  of  the  5000  into  real 
txistencft  Faxthemore  he  waned  Athena  against  the  treason 
of  the  extreme  oligswhs»  and  induced  the  troop*  to  lase  a  mole 
erected  to  isdlitaie  a  Spartan  descent  on  Pekaeoa.   - 

After  the  disaster  of  Eretria  (see  Pnoipomixsux  WabX 
which  canaed  the  foil  ol  the  extreoatsts  and  the  institution  of 
a  gDvemmem  ol  "  5000  "  {ut.  all  dtixens  who  could  ofiord  a 
suit  of.  armour),  Theromcnea  stood  in  high  etteeni.  After 
■tsisting  m  the  prasecation  of  hia  foTHsr  tfeMragnes  he  received 
the  oonunand  of  a  aqoadmn  with  which  lie  helped  to  win  the 
great  victory  at  Cyaicus  (4x0)  and  to  recover  the  Bosporus. 
After  the  triumph  of  the  zadJcal  demoants  which  loibwed 
iqion  these  snocessea  be  kst  his-high  comnand.  At  Arginosae 
(406)  he  iougbt  as  a  simple  ship's  captain,  but  aiur  the  battle 
was  conoiisBioned  by  the  genaala  to  learue  some  diowniag 
crews,  An  order  which,  witJi  hia  iU^rained  and  exhausted  troops^ 
in  a  heavy  otorm,  be  was  unable  to  carry  out.  For  thia  failuin 
the  generals  wekc  severdy  cnticiaBd  at  Athens;  an  inquiry  by 
the  boule  led  to  their  arrest*  and  before  the  ecckaia  they 
aggravated  their  case  by  pkadfng'  (L)  that  the  otorm  made  a 
reacne  impossible,  <ii.)  that  Theramenes  was  to  blamoi  Tbcra* 
mencB  in  reply  broo^t  out  the  imfdied  oontradictEon  in  these 
statements,  and  in  conaeqaence  the  assembly  &)ndemned  the 
aocnsed  to  death  and  oubeequendy   reouned   Thexamen« 


Late  in  405  Theramenes  went  as  plenipotentiary  to  Lysander 
(9.V.)  to  obtain  peatt  termr,  after  long  negotistions  he  proceeded 
to  Spaita  and  anaaged  a  settkaeat  which  the  Athenians  ratified 
(April  404).  In  spite  of  this  peach  the  disorder  in  Aliiens  did 
not  abate.  The  restored  fugitives  selected  five  ''ef^on,"  ii^ 
duding  Critios,  to  organize  a  nevolution,  while  the  radicals 
opposed  that  return  to  the  "  ancestnd  constitution"  for  which 
Thetomenes  hod  stipulated.  Hereupon  Lysander  returned  to 
Athens  and  bad  a.  Conadtnent  Committee  elected,  of  whom 
ten  members  were  nominees  of  each  section.  In*  this  bo<fy 
Tbesamcnca  at  fitst  assumed  the  chief  part,  and  the  new 
measures  rcocindittg  the  laws  against  the  Areopagus  and  sop* 
pressing  aycophaiKy  wiere  wdl-  received.  B«t,  exactly  aa  bi 
4ti,  a.  more  violent  party  mMler  Critioa,  forgetting  its  leat 
duties,  appointed  an  autoa^ticboul^  of  its  own  creatures,  and 
proceeded  by  judicial  niurden>and  coi^Mcations  t»  earn  for 
the  new  government  the  name  of  ^'the  Thirty  Tyrants." 
Theramenes  protested,  and  managed  to  get  «  dtiaen«>body  o< 
3000  admitted  to  a  share  of  the  government.  Critios,  however) 
fearing  a  renewal  oC  the  collapse  of  411,  disarmed  the  people  and 
dedded  to  remove  Theramenes  before  he  oonld  create  a  nav 
democratie  party.  The  latter  sucoessfuliy  repell«l  Ciitiaa'  do- 
nondation  of  treason,  but  wa»  led  away  by  violence  and  forced 
to  tabe  poison.  His  wdl-bnown  gibe,'*'- Here's  to  the  nobit 
Critlas/'  attests  his  strength  of  mind  at  the  boar  of  deotb.^ 

Theramenes  demonstrably  bad  a  definite  policy  throughout 

bio  career.   Ifis  ideal  was  a  return  to  a  6tb  century  constitutmn, 

wfakh  bis  contemporaries  oould  equally  regard  as  a  moderate 

oligarchy  or  a  restricted  democracy.    The  main*  features  of  his 

programme   were:    (1)  property  qualification   for  franchise; 

(ii.)  abolition  of  pay;  (ill.)  transference  of  some  jodidal  poweia 

from  the  popular  courts  to  a  restored  Areopagus.    At  times 

he  seemed  likely  to  succeed,  but  amid  the  violent  osdllationo 

of  party  he  could  not  definitdy  join  any  one  faction,  and  to 

earned  the  nidcname  K^tfoptm  (a  stage-boot  fitting  dtbor  foot). 

Aristotle,  however,  dhKerned  Theramenes*  real  policy,  and,  Uke 

acero  and  Caesar,  in  later  years  ranked  hhn  among  the  greatcal 

Athenian  statesmen. 

Sources. — ^The  Constitution  tf  Athens  with  its  numerous  doOfr' 
menu  affords  much  valuable  knaiwlid|^,  bat  does  not  ova  the 
inner  history  of  41  r. .   Thucydides  viiv  supplies  this,  but  his 

*  The  attempted  rescue  by  Isocratcs  (Pscud9- Plutarch,  ^*''»*  •^» 
Oratofum)  is  improbable  ;'^ut  Theramenes  may  have  taught  Isoo- 
rates  m  Oratory. 
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faiovfedge  of  the  coiutitutioaal  side  of  the  rovolutlon  and  of  Then- 
menes'  actmty  is 'somewhat  fragmentary.  Xenophon  (ffellenica, 
i.t  ii.)  WM  an  eye-witness  in  40^^3,  but  is  eleany  inaecuiate  in 
hia  details  and  prejudioed  throu^iUHit.  Lynas  (c.  Entastk.  and 
e.  Agorat.)  gives  an  avowedly  hostile  account  of  Theramenes.  Dio- 
<Iorus  xHi.,  xiv.,  goes  too  far  m  making  Theramenes  a  pure  democrat. 
See  also  Phitarcn.  Cicero,  chap.  59;  Cicero,  de  Oratore^  iii.  16,  59; 
Wilamowits-MOellendorff,  Aristokks  wid  Atken  (Berlin  and  Leiinig, 
VSq3),  ii.  p.  113  eqq.:  £.  MtYV.ForscJum^  »ar  tUen  Cuchicku 
(Halle.  1890),  u.  pp.  406  sqq.;  B>  Perrio  in  Amerktm  Historical 
Renew,  be.  {19^),  pp.  64^-69.  (M.  O.  B»  C.) 

THERAPEUTAE  (Gr.  Bipcaf&rat,  literally  "attendants" 
or  "  physidanSy"  hence  "  worshippers  ol  God  **)%  a  monastic 
order  among  the  Jews  of  Egypt,  similar  to  the  Eesenes.  Our 
sole  authority  for  their  existence  is  Philo  in  his  treatise  X><  Vita 
Content plativa.  He  takes  them  as  the  type  of  the  contemplative, 
in  contrast  with  the  Essenes,  who  represented  ratJbcr  the  practical 
tife.  While  the  Essenes  were  confined  to  Palestine  or  its  near 
neighbourhood,  the  Therap^utae,  we  are  told,  existed  in  many 
parts  of  the  world,  but  especially  in  Egypt.  Their  headquarters 
there  were  on  Lake  Mareotis,  which  at  that  time  debouched 
into  the  sea.  This  establishincnt  near  Alexandria  was,  as  it 
were,  the  Grande  Chartreuse  of  their  order.  Phiki  himself  was 
uncertain  as  to  the  meaning  of  the  name^  whether  it  was  givea 
to  them  because  they  were  "  physicians  "  of  souls  or  beoiuse 
they  were  "  servants  "  of  the  One  God.  their  mode  of  life  he 
i«  one  place  (n.  47ii  line  14)  calls  Oeparda,  and  his  use  of 
words  generally  accords  better  with  the  latter  meamng.  That 
the  origin  of  the  name  of  these  ascetics  was  unknown  in  Philo's 
time  goes  to  prove  their  antiquity. 

A  man  on  joining  the  order  died  to  the  world,  and  so  volun- 
tarily  resigned  his  property  to  his  heirs.  How  the  order  itself 
was  supported  does  not  appear.  So  far  as  we  are  informed^ 
prayer  and  study  were  the  sole  occupations  of  the  Therapeutae. 
The  community  at  Alexandria  lived  in  mean  and  scattered 
houses,  near  enough  to  afiord  protection,  without  dq>riving 
the  members  of  the  solitude  which  they  prized.  Each  of  these 
houses  contained  a  chamber  called  ctyarCov  or  luoHurnipui^ 
(cf.  Matt,  vi  6),  which  was  devoted  to  prayer  and  study,  and 
into  which  the  inmate  brought  nothing  but  the  I^w  and  the 
Prophets,  together  with  the  Psalms  and  other  works  which 
tended  to  the  promotion  of  piety.  At  suinrise  the  Therapeutae 
prayed  and  again  at  sunset.  The  whole  interval  was  devoted 
to  a  study  of  the  internal  sense  of  the  Scriptures.  In  addition 
to  the  Old  Testament  the  Therapeutae  had  books  by  the  foimders 
of  their  sect  on  the  allegorical  method  of  interpreting  Scripture. 
They  also  contributed  to  sacred  literature  themselves  in  the 
composition  of  new  psalms.  Attendance  to  the  ordinary  needs 
of  nature  was  entirely  relegated  to  the  hours  of  darkness.  Some 
of  these  recluses  only  ate  every  second  day,  while  others  bug- 
ceeded  in  confining  the  necessity  to  a  single  week-day.  But  the 
Sabbath  was  a  feast  on  which,  after  attending  to  their  souls, 
they  indulged  their  bodies,  like  yoke  animals  let  ont  to  giaze. 
But  thdr  indulgence  even  then  is  not  mentioned  to  have  gone 
beyond  the  coarse  bread,  flavoured  with  salt  and  sometimes 
hyssop,  while  their  drink  was  water  from  the  spring.  Thus 
during  the  six  days  of  the  week  the  Therapeutae  "  philo- 
sophized"  each  in  his  own  cell,  but  on  the  Sabbath  they  met 
in  a  common  assembly,  where  women  also  had  places  screened 
00  from  the  men,  and  Ustened  to  a  discourse  from  one  who  was 
the  eldest  and  most  skilled  in  their  doctrines. 

In  contrast  with  the  drunken  revels  of  the  Greeks,  Philo 
describes  the  sober  enjoyment  by  the  Therapeutae  of  the  feast 
of  Pentecost,  or  gather  of  the  eve  of  that  festival  Th^ 
assembled  together  with  glad  faces  and  in  white  garments,  and 
the  proceedings  were  begun  with  prayers,  in  which  they  stood 
and  stretched  their  eyes  and  hands  to  heaven.  Then  they 
took  their  seats  in  the  ordcv  ol  their  admission,  the  men  on  the 
right  and  the  women  on  the  left,,  Slavery  being  against,  their 
principles,  the  younger  members  of  thee  society  waKed  on  the 
elder.  No  flesh  was  served  at  table,  «|^^  ^^  drink  only  water 
cither  hot  or  cold.  But  fiist  came  "  the  fp^at  oi  reason  and  the 
flow  of  soul."  All  listened  devoutly  4  MafiO^'^^  delivered 
with  ao  ieaoDbatic  ^slowness  apd  Peike|l^  .^  b«i^^  ^  ^'''^^' 


of  the  Law  to  the  spiritaal  truth  that  lay  hidden  within.  When 
the  president's  address  had  been  duly  appbLoded,  there  followed 
the  singing  of  hymns  ancient  and  modem.  Then  came  the  meal 
of  the  simple  kind  already  described.  And  after  this  a  per' 
vigiUum,  celebrated  with  antipbotnal  and  joint  singing  on  the 
part  of  men  and  women  and  with  choral  dancing  in  imitation 
of  Moses  and  Miriaa  at  the  Red  Sea.  At  sunrise,  turning  to  the 
east,  they  prayed  that  the  light  of  truth  might  ilhumne  their 
minds,  and  then  relumed  to  their  studies. 

Such  is  the  account  of  the  Therapeutae  given  by  Philo.  It 
seems  to  have  formed  part  of  the  Apology  for  the  Jews  (Ens 
Pr,  E9.  viiL  xo,  (  xs>--hence  its  hi^iiy  rhetorical  charaaer— 
from  which  Eusebius  gives  the  eitract  about  the  Essenes; 
while  this  in  its  turn  may  have  constituted  the  fiomth  book  of  a 
large  work  entiUed  ("  sarcasticaUy,"  says  £u8ebhis»  H.E.  iL  18) 
w^X  *Kperw,  of  which  the  Legalio  cd  Catum  formed  the 
first.  The  De  Vita  ConlempkUtM  thus  owes  iu  place  next  to 
the  Quod  OmnU  Prohus  Lihir,  a  place  which  it  alrody  occupied 
in  the  copy  of  Philo's  works  poss^sed  byEusebins  {H.E.  iL  x8), 
merely  to  the  mention  of  the  Essenes  at  the  beginning  of  it. 

To  the  modern  reader  the  importance  of  the  Therapeutae,  as 
of  the  Easenes  lies  in  the  evidence  they  afford  of  the  existence 
of  the  monastic  system  long  before  the  Christian  era.  We  have 
no  due  to  the  origin  of  the  Therapeutae,  but  it  is  plain  that  they 
were  already  anciast  when  Philo  described  them.  EvBebiis 
was  so  much  struck  by  the  likeness  of  the  Therapeutae  to  the 
Christian  monks  of  his  own  day  as  to  daim  that  they  were 
Christians  converted  by  the  preaching  of  St  Mark.  He  goes  so 
far  as  to  say  that  *'  the  writings  of  andent  men,  who  were  the 
founders  of  the  sect  **  referred  to  by  Philo,  may  very  well  have 
been  the  (joapds  and  Epistles  (whidi  were  not  yet  written). 
This  is  a  sitrong  tnstanne  of  bow  the  wish  may  be  father  to  the 
thought  even  in  a  fairly  critical  mind.  Ensdiius  having  gone 
wrong  on  this  point,  others  of  the  Fathns  followed  suit,  so  that 
Philo  is  reckoned  by  Jerome  among  the  ecdesiastiGal  writers  of 
the  Christians. 

Nothing  is  more  likely  than  that  Christianity  gamed  adherents 
among  the  Therapeutae,  and  that  their  institutions  were  adapted 
to  the  new  ndigion,  just  as  they  seem  to  have  been  borrowed  by 
tbejews  from  the  Egyptians.  Strabo  (xL  29,  p.  806)  tells  us 
how  he  saw  at  Heliopolis  large  buildings  belonging  to  the  priests^ 
which  had  once  been  tenanted  by  men  skilled  in  philosophy  and 
astronomy,  who  had  been  consulted  by  Plato  and  Eudoxus, 
but  that  the  <r{fimuM  and  imofiis  (the  very  words  used  by 
Phik>  in  speaking  o!  the  Thers^utae)  had  then  fallen  into' 
decay.  The  system,  however,  was  not  even  then  extinct,  for 
it  was  described  by  Chaecemon  the  Stoic,  a  contemporary  of 
Strabo's.  Chaeremon's  account  has  been  preserved  by  Porphyry 
{De  Abstin€nHat  iv.  6),  and  has  curious  resemblances  to  Philo's 
description  of-  the  Therapeutae,  even  down  to  such  details 
as  their  posture  and  gait  and  the  eating  of  hyssop  with  their 
bread. 

After  Z879  a  theory  became  current  in  Germany  (first  stated 
in  P.  £.  Ludus,  Die  Tkerapeutm  wnd  ihr»  SkUung),  and  ac- 
cepted m  England,  to  the  effect  that  the  De  Vita  Coniemplativa 
is  not  a  work  of  PbUo's  at  all,  but  a  forgery  put  forward  about 
the  end  of  the  3rd  century  and  intended  to  procure  the  authority 
of  Philo's  name  for  the  then  rising  monastidsm  of  the  Church. 
But  this  theory  was  signally  refuted  by  F.  C.  Conybcare  in  his 
Philo  about  the  Contemplaiive  Life  (Oxford,  1895). 

See  abo  worlca  quoted  by  Conybeaie  (pp.  39X-399);  Bousset, 
RMgum  dts  Judtntkums  *m  neulutamenuiclaM  ZeUaiur  (1903); 
A.  Harnack,  sj§,  "  Therapeuten "  in  Hes9c«<Hauck,  RtaUucyL, 
xix.  677  (1907).  (Sx  G.  S.) 

THBRAPBUnCS  (Gr.  A^otttim^,  tc  fix^i  <rom  Bepa- 
ire6eur,  to  serve),  the  name  given  to  that  brandiof  medi- 
one  which  deals  spedfically  with  the  means  employed  to  cure 
disease  if  possible,  or  to  control  and  lessen  it»  evU  remits  when  a 
cure  is  imposdble. 

The  cure  whkh  is  sought  for  may  dtber  be  symptMtaUc  or 
radical.  Various  morbid  conditions  of  the  body  generally  may 
give  rise  to  dUlfreat  ^mptomi.    Thus  a  gouty  condition  may 
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manifest  Ifsdf  in  oue  man  as  ecaema  of  tkfe  tUn,  giving  rise  to 
redneis  and  intense  itching;  in  another  aa  neunJi^a  causing 
most  severe  pain;  in  a  third  as  bronchitis,  producing  a  dis- 
uessing  oough;  in  a  fourth  as  dyapepda,  gjlving  rise  to  flatulence 
and  intestinal  disturbance;  and  in  a  fifth  as  inflammati<m  of  the 
great  toe,  accompanied  by  redness,  swelliog  and  pain.  The 
therapeutic  measures  employed  in  these  different  cases  may  be 
directed  towards  alleviating  the  qrmptoms,  such  as  itching, 
pain,  cough  and  sweUing»  in  which  case  the  treatment  will  be 
merely  symptoma^;  or  they  may  be  (fireaed  towards  removing 
the  root  of  the  disease,  viz.  the  gouty  condition  underlying 
them  all,  and  thus  effecting  a  radical  cure.  It  very  frequently 
happens  that  we  do  not  know  what  the  underlying  condition 
is,  and  we  are  forced  simply  to  relieve  as  best  we  can  the  most 
prominent  and  most  distressing  symptoms.  In  symptomatic 
treatment  we  are  frequently  Obliged  to  use  remedies  simp^ 
because  we  know  they  have  done  good  before  in  similar  cases, 
and  we  expect  them  to  do  so  again  without  having  the  least 
idea  of  how  they  act«  Thus  in  acute  gout  the  most  common 
and  most  trusted  remedy  for  removing  the  pain  is  colchicum, 
but  at  present  we  do  not  know  what  action  it  has  upon  the 
system,  or  why  it  gives  so  much  ease  in  the  pain  of  gout  while 
it  has  comparatively  fittle  effect  upon  pain  due  to  other  oiuscs. 
This  plan  of  treatment  is  termed  empirical.  It  is  a  useful 
method,  and  is  often  very  satisfactory,  but  i  t  has  the  disadvantage 
that  it  admits  of  but  little  progress,  and  when  a  trusted  empirical 
jemedy  fails  we  do  not  luiow  precisely  in  what  direction  to  look 
for  a  substitute.  In  contradistinction  to  empirical  we  have 
r^ional  therapeiUics,  by  which  we  mean  the  application  of  a 
remedy,  whose  mode  of  action  we  know  more  or  less  perfectly, 
in  disosed  conditions,  the  nature  of  which  we  alfo  understand 
more  or  less  fully.  As  an  examf^  may  be  taken  the  use  of 
nitrite  of  amyl  in  angina  pectoris.  It  has  been  found  that  in 
many  cases  of  this  disease  the  pressure  of  blood  within  the 
arteries  becomes  increased,  probably  from  spasmodic  contract 
tion  of  the  arteries  themselves.  Nitrite  of  amyl  has  the  power  of 
dilating  the  arteries;  it  has  consequently  been  employed  with 
much  success  in  lowering  the  blood  pressure  and  removing  the 
pain  in  angina  pectoijs.  But  such  rational  knowledge  as  this 
not  only  enables  us  to  remove  pain  at  the  time',  but  helps  us  to 
prevent  its  recurrence.  For  on  the  one  hand  knowledge  of  the 
fact  that  nitrite  of  amyl  lessens  blood  pressure  has  led  to  the 
successful  employment  of  other  nitrites  and  bodies  having  a 
similar  action,  and  on  the  other  the  knowledge  that  increased 
blood  pressure  tends  to  cause  anginal  pain  leads  to  the  pro* 
hibilion  of  any  strain,  any  food,  any  ei^suie  to  cold,  and  also 
pi  any  medidncs  nhUih  would  unduly  raise  the  bkiod  pressureu 
Here  we  notice  one  of  the  greatest  advantages  of  rational  over 
empirical  therapeutics.  In  cases  of  angina,  while  the  resistance 
opposed  to  the  action  of  the  heart  by  spasm  in  the  vesseb  may 
be  greati'the  heart  itself  may  be  feeble,  and  it  may  therefore 
be  necessary  to  give  some  remedy  which  will  increase  the  piower 
of  the  heart.  But  if  such  a  remedy  were  given  alone  it  might, 
and  probably  would,  act  on  the  arteries  sa  well  as  the  heart, 
and  by  causing  the  contraction  of  the  vesseb  do  mote  hum 
than  good.  But  if  we  know  what  remedies  will  inciesse  the 
power  of  the  heart  and  what  will  lessen  resistance  in  the  vessels, 
we  may  combine  them  and  thus  obtain  the  objects  we  desired, 
vis.  removal  of  the  pain  (better  action  ol  the  hcut,  and  more 
perfect  circulation. 

.  The  testing  of  ideas  by  observation  and  experiment,  which 
was  begun  in  anatomy  by  Vesalius.  and  by  Harvey  in  physiology, 
was  appBed  by  Morgagni  to  altefations  in  the  organs  produced 
by  disease,  by  Blchat  to  the  tissues,  and  by  Virchow  to  the 
cell  The  sti«dy  .«f  disease  in  the  living  body  may  be  said  to 
have  been  b«gun  by  John  Hunter,  devdoped  by  Mageadie, 
Ctaude  Bemasd,  Browa-S^quard  and  others.  Of  late  years 
enormous  impulse  has  been  ^en  to  our  knowledge  of  the  causa- 
tion  of  disease  by  microbes,  through  the  works  of  Gaspaid,  who 
injettsd*  putrid  mattet  Into  the  veins  ol  a  living,  animal;  by 
ViUemin,  whA  discovered  that  tuberculosis  b  infective;  by 
Davaina;  and  espeobUy  ..by  Pasteur^  Koch  nod  othscs  too 


numerous  to  mention,  who  have  worked,  and  are  still  working, 
at  the  microbic  causation  of  disease  with  marvellous  success. 

The  natural  end  of  life  b  that  all  the  organs  should  become 
old  and  gradually  decay  at  the  same  time,  so  that  at  the  last 
the  individual  should  become  less  and  less  active,  weaker  and 
weaker,  and  finally  die  without  any  definite  disease,  without 
pain  and  without  atruggle.  But  thb  is  eaoeplional,  and 
generally  one  part  gives  way  before  another,  either  on  account 
of  one  paxt  being  naturally  weaker  or  of  one  part  having  been 
overtaxed  or  more  severely  attacked  by  some  injurious  external 
influence,  or  by  some  undue  preponderance  of  another  part 
of  the  body  itself.  For  health  consbts  in  a  due  proportion 
between  the  action  of  all  the  different  parts  of  the  body,  and  if 
one  part  be  unnaturally  strong  it  may  lead  to  injury  or  death. 
Thus  a  very  strong  heart,  although  it  may  be  useful  to  its  pos-. 
sessor  for  many- years,  driving  the  blood  rapidly  through  the 
Vessds,  and  supplying  all  hb  tissues  with  such  abundant  nutri- 
ment as  to  enable  him  to  endure  great  exertion,  mental  or 
bodily,  may  in  the  end  cause  death  by  bursting  a  vessel  in  the 
brain,  which  might  have  resisted  the  pressure  of  a  feebler 
circulation  for  years  longer.  On  the  other  hand,  a  heart  that 
b  too  feebb  may  cause  its  owner's  death  by  its  in-  dim*m 
ability  to  carry  on  tl)e  circulation  against  increased  kytt*^- 
resbtance.  Thb  may  occur  suddenly,  as  when  the  "^^JL 
resistance  b  increased  in  the  arterial  i^stem  by  a  ^^^mo/ 
sudden  exertion  or  strain,  and  more  slowly  when  the  000  put 
resbtance  b  increased  in  the  pulmonary  circulation  ^^* 
by  inflammation  of  the  respiratory  passages,  llie  ^'^' 
thyroid  gUnd,  which  b  dtuated  in  front  of  the  neck,  yields 
a  secretion  which  passes  into  the  blood  and  there  tends  to 
maintain  a  state  of  moderate  dilatation  in  the  blood-vessels  and 
of  oxidisation  in  the  tissues,  so  that  the  circulation  remains 
good  and  t^  body-heat  and  muscubf  activhy  remain  well 
maintained.  When  this  gland  becomes  enbrged.  and  iu  secre* 
tion  consequently  increases,  the  vessels  dilate,  the  heart  beats 
UMwe  rapidly,  the  skin  becomes  too  hot,  the  nervous  system 
becomes  irritable,  and  tremors  occur  in  the  limbs.  On  the  other 
hand,  when  it  becomes  atrophied  the  drcubtion  bea>me8  feeble, 
the  face  heavy  and  dull,  the  patient  suffers  from  cold,  the 
features  grow  Inmpbh,  mental  processes  become  doggish,  and 
bodily  vigour  diminbhes. 

Disease  of  the  whole  body  may  thus  be  produced  by  over- 
action  or  under-action  of  some  part  of  it,  but  such  causes  of 
disease  are  slight  as  compared  with  the  effect  of  external  noxious 
influences,  and  more  especially  the  effect  of  microbes.  These 
enter  the  body  through  various  channds,  and  once  they  have 
effected  a  lodgment  they  grow,  multiply  and  give  rise  to  various 
poisons  which  attack  and  injure  or  destroy  different  tissues  or 
organs  in  the  body.  Various  safeguards  are  provided  by  nature 
to  prevent  their  entrance.  On  the  skin  we  have  a  thick  epidemus 
throngh  which  microbes  cannot  pass,  although  if  an  nuenA*** 
entrance  b  obtained  for  ihem  by  a  prick  or  cut  they 
may  readily  grow  in  the  tissues  below  and  ^read  from  them 
thronghoot  the  whole  body.  They  pass  more  readily  through 
mucous  membranes,-  but  almost  every  one  of  these  b  provided 
not  only  with  a  coating  of  muciis,  which  obstructs  their  passage, 
but  with  some  reflex  mechai^m  which  tends  to  remove  them. 
Thus  irrttation  of  the  eye  causes  winking  and  secretion  of  tears, 
by  which  the  irritant  is  removed;  irritation  of  the  nose  causes 
sneezing;  of  the  air-passages;  coughing;  of  the  stomach, 
vomiting;  and  of  the  intestines,  diarrhoea.  Even  wlieo  they 
have  passed  through  an  abrasion  in  the  skin  or  through  the 
mucous  membranes  and  enter  the  blood  they  are  met,  in  some 
iosunces,  by  a  toxic  action  of  the  blood  itsdf  upon  them;  and 
in  others  ihey  are  attacked  by  the  white  corpuscles,  which 
destroy  them,  eat  them  up,  and  digest  them,  the  process  being 
known  as  phagocytosis.  Tht  greater  the  number  of  leticocytes 
that  can  reach  the  spot  where  the  invading  microbes  enter 
the  more  quickly  can  the  microbes  be  destroyed  and  general 
infection  prevented.  The  microbes  appear  in  many  cases  to 
attract  the  leucocytes  (positive  chemiotaxis),  but  when  very 
virulent  ihey  usually  repel  theleuoocytes  (negative  chemietaxb) 
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«iid  eiaete  toxins  wMcb  Uff  tlie  tMicocytet.  The  irritfttfon 
Cftuaed  by  the  microbes  generally  is  followed  by  dflatfttkm  of 
*the  vesseb  of  that  part  and  iHUs  more  leucocytes  are  brought 
up  to  the  fight.  This  dilatation  may  be  increased  by  local 
warmth,  and  poultices  or  fomentations  are  commonly  applied 
to  inibraed  parts;  recently  suction  apparatus  has  been  used  for 
the  same  purpose  or  ligature  so  as  to  cause  venous  stasis  (Bier's 
treatment).  BlisterB  abo  cause  local  dilatation  of  vesMis,  but 
are  usuaOy  applied  to  the  skin  for  inflammation  in  deep<«eated 
parts,  such  as  the  lungs,  though  they  also  relieve  pain  in  the 
joints  in  acute  rheumatism.  Bier  mcreases  the  blood  In  a  part 
by  compressing  the  veins  and  thus  producing  passive  instead  of 
active  congestion.  The  toxins  produced  by  microbes,  if  too 
weak  to  destroy  the  leucocytes,  induce  them  to  secrete  anti- 
toxins, which  not  only  act  as  antidotes  to  the  toxins  and  are 
injurious  to  the  microbes,  but  also  increase  the  phagoc3ftic 
power  of  the  leucocytes  (opsonius  of  Wright).  By  inoculation 
with  increasing  doses  of  these  the  resbtance  of  the  oigsnism 
is  greatly  incrMsed  and  the  invading  microbes  destroyed.  The 
vaccine  is  usually  made  by  sterilizing  a  virulent  culture  and  the 
proper  dose  is  ascertained  by  noting  the  extent  to  which  the 
power  of  the  leucoc3rtes  to  envelop  and  digest  the  microbes  is 
increased. 

Moreover,  the  products  of  microbic  secretion  tend  to  produce 
fntr.  The  high  temperature  characteristic  of  this  condition 
is  no  doubt  injurious  to  the  body  itself,  but  it  is  frequently  more 
so  to  the  microbe  which  has  invaded  the  organism;  and  thus 
fever,  instead  of  now  being  regarded  as  a  morbid  condition 
to  be  suppressed  by  every  means  in  our  power,  is  considered  to 
be  a  reaction  of  the  organism  tending  to  protect  it  by  destroying 
the  fefection.  "^  But  it  must  be  kept  within  limits,  lest  it  should 
of  itself  cause  death,  and  here  again  we  see  the  difference  be- 
tween empirical  and  rational  medicine.  Fever  is  not  to  be 
looked  upon  as  an  unmitigated  evil,  to  be  removed  if  possible, 
but  rather  as  a  defensive  mechanism  by  which  the  organism 
may  prevent  invasion  from  noxious  microbes.  Nevertheless, 
as  in  a  campaign  the  general's  plan  may  be  spoiled  by  too  hasty 
or  too  eager  action  on  the  part  of  some  of  his  troops,  so  the  de- 
fensive arrangement  carried  to  excess  may  prove  injurious  or 
foul  to  the  organism.  Thus  too  great  a  rise  of  temperature 
in  fever  may  kill  the  iiatient;  and  the  aim  of  therapeutics  is 
to  restrain  the  temperature  within  proper  limits,  neither  allowing 
it  to  rise  too  high  nor  to  fall  too  low.  -The  old  pbm  of  lowering 
it  by  means  of  cold  baths  was  known  to  Musa,  the  physician 
(rf  Augustus,  and  by  it  he  saved  the  emperor's  life;  but  the 
same  treatment  killed  the  emperor's  nephew.  The  hitroduction 
of  the  cHnical  thermometer,  which  allows  us  to  ascertain  exactly 
the  amount  to  which  the  temperature  rises  in  fever  or  to  which 
it  is  reduced  by  antipyretic  measures,  is  to  the.  physician  like 
the  compass  to  the  sailor,  and  allows  him  to  steer  safely  between 
two  extremes. 

After  the  struggle  between  the  organism  and  the  microbes 
is  over,  even  when  it  has  ended  victoriously  for  the  former, 
injuries  are  left  behind  which  require  repair.  Every  one  has 
noticed  after  prolonged  fever  how  thin  and  weak  the  patient  is, 
and  both  the  muscuUr  and  nervous  power  throughout  the  whole 
body  are  sadly  in  want  of  repair.  Where  there  has  been  local 
mischief  due  to  inflammation  the  dead  leucocytes  must  be  re- 
moved, and  this  Is  done  either  by  their  bein^  converted  into  pus 
in  one  mass,  and  making  their  way  through  the  tissues  to  the 
nearest  surface,  whether  of  skin  or  mucous  membrane,  from 
Which  it  can  be  discharged,  or  they  may  undergo  a  process 
of  fatty  degeneration  and  absorption,  leaving  bcMnd  in  some 
«ases  cheesy  matter,  in  others  hard  coniwcilve  tissue. 

Poisons  formed  by  microbes  are  partly  eliminated  by  the 
kidneys,  partly  by  the  mucous  membnuie  of  the  stomach  and 
intestines,  and  possibly  also  by  the  akfai.  In  old  days  free 
elimination  by  these  channels  was  looked  i>P^  **  ^  ^^  ^ 
ittuming  health,  and  was  termed  a  "  criti^.!  "  diw^^*  diarrhoea 
or  sweatingi  according  to  the  channel  al-  ju  vvhich  the  elimi- 
native  act  had  occurred.  "'^"^ 

By  therapeutic  measures  we  strive  »         .    .a  f*r  **  possible 
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the  entiy  of  Injofiottt  ■ilaob9%t6'the  orguilsm,  to  «xpel  or 
destroy  them  and  their  harmful  products,  luid  to  awlotaia  the 
strength  of  the  otgSBism  Itself.^  One  of  the  iafluences  which  Is 
BMMt  iniurious  to  the -body,  and  favoun  most  the  invasion  of 
microbes,  Is  ehiU,  So  orach  is  this  the  cue  that  some  diseases 
whidi  are  now  known  to  be  due  to  infection  were  formerly 
attributed  endiely  to  the  effect  of  odd.  Thus  pneumonia  i 
now  kiwwn  to  be  doe  to  the  diplococcus  pneumoniae,  and  yet 
its  Invasion  oocura  so  Ireqiiently  after  «  chiU  that  it  is  almost 
impossible  not  to  look  upon  chill  and  pneumonia  as  catue  and 
effect.  The  reason  of  this  Appeals  to  be  that  the  diplococcue 
is  frequently  present  in  the  mouth  or  air-passages  without 
giving  rise  ttf  any  symptoms;  but  when  the  patSent  is  exposed 
to  chin,  and  the  tissues  of  the  respiratory  passages  are  thereby 
weakened,  the  diplococcus  grows,  multiplies  and  gives  rise  to 
inflammation  of  the  ]ungs<  £ven  what  are  known  as  common 
colds  are  probably  due  chiefly  to  microbic  infection  aided  by  a 
chill,  just  as  In  the  cne  of  pneumonia,  llierapeutic  measures 
which  are  conunonly  adopted  in  the  treatment  of  a  cold  have 
for  their  object  to  destny  the  mkaobes  before  they  penetrate 
fairiy  into  the  orgnnbm,.  and  to  restore  the  bahnce  of  the 
circulation  and  Increase  the  strength  of  the  invaded  parts. 
Thus  carbolic:  add  or  carboliaed  ammonia,  are  sniffed  into  the 
nose  to  destroy  the  microbes  there,  or  the  nose  is  washed  out 
by  an  antiseptio  solution  as  a  nasal  douche;  bismuth  or  mor- 
phine are  insufflated,  «r  sine  ointment  is  applied,  to  cover  the 
mucous  membsaoe,  and  protect  it  from  further  hritation;  and 
various  antiseptic  gai^les,  paints  and  powden  applied  to  the 
pharynx  in  order  to  prevent  the  microbic  inflammation  from 
extending  to  the  pboiyiix  and  down  the  trachea  and  bronchi, 
for  many  a  severe  bronchitis  begins  first  by  sneesing  and  nasal 
initatMu.  Sometimes  the  patient  is  put  to  bed  and  the  drcuhu- 
tion  is  encouraged,  especially  on  the  smfaoe  of  the  body,  by  the 
use  of  hot  spirits  and  water,  or  opium  and  ipecacuanha,  while 
the  outside  of  the  nose  is  protected  to  a  certain  extent  from  iosa 
of  heat,  and  consequent  iitiutlon,  by  smearing  it  with  a  tallow 
candle  or  itibbing  some  ointment  over  the  skm.  At  the  same 
time,  If  the  throat  has  begun  to  show  signs  of  being  mvdvcd, « 
hot  pmdtice  or  wet  pack  is  applied  to  the  neck. 

Both  inflammatjoa  and  fever  are  protective  processes  cal- 
culated to  defend  the  organism  against  the  attacks  oi  microbes, 
But  protective  processes  misdirected  or  carried  to  excess  may 
become  injuriooa  or  even  dangesous  to  the  orgsnism.  As  an 
instance  of  misdirection,  we  may  take  the  ircitation  which  remalni 
in  f!he  eye  after  a  particle  of  dust  haa  been  removed,  or  the 
itching  of  tke  skin  whkh  oocnn  in  ecaema.  The  irritation  of 
the  conjunctiva  caused  by  dust  leada  to  winking  of  the  eye* 
lids,  hichrymation  and  rubbing,  wbkh  tend  to  remove  it;  but 
after  the  dust  has  been  removed  violent  rubbing  tends  rather  to 
keep  up  the  irritation;  and  sometimes,  if  the  partide  of  dust 
remains  under  the  eyelid  mad  is  sharp  and  angular,  the  process 
of  nibbmg  may  cause  it  to  injure  the  conjunctiva  much  more 
than  if  it  were  left  alone,  in  the  same  way  itching  is  ofte^ 
caused  by  the  presence  of  insects  or.  other  irritants  upon  the 
skin,  and  it  tends  reflexiy  to  cause  rubbing,  which  is  useful  by 
removmg  the  irritant  But  when  the  irritatmn  is  situated  in 
the  skin  itself,  as  in  eczema,  the  scratching  tends  to  increase 
inflammation,  and  makes  the  irritation  wotse  In  the  same  way, 
the  reflex  act  of  cou^nng  is  usefid  in  removing  either  foreign 
bodies  or  excessive  secretion  from  the  air  pessa^a;  but  what 
the  mucous  membrane  of  the  respiratory  tract  is  irritated  and 
inflamed,  it  produces  a  feehng  of  tickling  and  a  desire  to  cough 
sometimes  very  violently;  yet  the  congbing  simply  tends  to 
exhaust  the  patient,  because  there  is  reaily  little  or  nothing  to 
bring  up.  The  same  is  the  case  in  inflammation  of  the  lung 
subsunce  itsrif.  As  an  exSmfrfe  of  esccasive  action  we  may 
take  sneeang»  which  is  calculated  to  remove  irritants  from  the 
nose,  but  when  too  powerful  may  cause  the  patient  to  burst  a 
blood'VesseL  In  phthisis  also,  although  there  may  be  some 
expectoration  to  bring  up,  yet  a  good  deal  of  the  irritation  is  in 
the  lung  substance,  and  the  efforts  of  coughing  are  far  greater 
and  more  continuous  than  are  required  for  the  removal  of 
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«q>«ctomtioo»  and  thef  tbOfif' t^bttiai  Iht  p«tseBt.  In 
fakflBUDiatioB  of  tlw  stomadi  idso  soch  oqhUbiknii  vomiting 
OTukmally  ooctin  that  the  patient't  life  is  in  daofer  by  Us 
kutbiiity  to  fetaSn  food;  sad  stmiUr  dsofer  slao  occdis  fkon 
mflimmstion  of  the  intestines  snd  consequent  dianboes. 

We  will  next  take  the  various  parts  of  the  body,  and  consider 
more  in  detail  the  thoapeutlc  measures  most  oommoniy  em* 
Bthaaifm  fioytd  in  the  treatment  of  their  diseases.  The  de- 
atiiMWfc  fensive  powers  of  the  body  against  microbes,  when 
actuaUy  on  or  in  it,  may  be  classed  as  means  (i)  of  passive  de- 
fokce,  it)  of  active  defence,  and  (5)  of  repair.  Besides  these, 
however,  we  must  consider  the  protection  of  the  whole  body 
ftom  injniy  caused  by  (a)  inaction,  or  (b)  overaction,  or  (e) 
weakness  of  any  one  of  its  parts.  The  means  of  paisive  and 
active  defence  ut  sometimes  so  doady  associated  that  it  is 
difficult  to  distinguish  between  them.  Thus  if  a  little  diphtheritic 
^ratum  were  coughed  into  a  person's  eyc^  or  some  blood  con- 
taining anthrax  baciUi  were  to  touch  a  raw  spot  upon  the  hand, 
the  removal  of  microbes  in  either  case  by  washing  with  simple 
water  might  be  regarded  as  a  means  of  passive  defence^  whQst 
washing  them  away  with  an  antiseptic  lotion  might  be  regarded 
as  active  defence,  because  the  antiseptic  would  tend  not  only 
to  remove  but  to  destroy  the  microbes.  In  the  same  way, 
washing  the  skin  with  spirit  would  tend  to  harden  the  epidermis 
and  thus  prevent  the  entrance  ol  microbes;  and  the  application 
of  an  ointment  to  an  abrasion  would  have  a  similar  action. 
But  by  the  addition  of  some  antiseptic  to  the  ohitment  its  de- 
fensive action  woulid  be  converted  from  pssisive  to  active,  and 
its  power  to  prevent  infecti<Mi  would  become  greater;  aind  if 
inflammation  had  dbready  set  up  in  the  skin,  the  addition  of 
0|Mum,  belladonna,  or  cocaine  would  lessen  local  pain;  and  an 
astringent,  either  metallic  or  organic,  would  rcstrdn  inflamma- 
tion uid  accelerate  repair.  The  thickening  <tf  the  qadermis 
in  the  hands  and  feet,  which  occurs  from  constant  use,  is  nature's 
provision  for  meeting  the  extra  wear  to  which  these  parts  are 
subjected  by  much  use;  but  pressure  is  apt  to  cause  the  de- 
fensive process  to  be  carried  too  Isr,  and  to  lead  to  coins, 
which  give  rise  to  much  pain  and  annoyanoe.  To  remove 
these  salicylic  add  dissolved  in  flexible  collodion  is  now  generally 
employed.  When  this  is  painted  upon  the  part  the  com  usually 
peds  o£f  in  a  day  or  two,  and  the  patient  is  cured. 

But  the  object  of  therapeutics  is  not  merely  to  cure.  It  is, 
in  the  words  <4  the  old  foimula,  Curant  cilo,  tulc,  tt  jiteund^, 
PtkH^fim  to  CUM  quiddy,  safdy,  and  pleasantly.  There  are 
•ToMWi  therefore  in  most  prescriptions  (i)  a  basis  or  chief 
ingredient  intended  to  cure  (curare),  (3)  an  adjuvant  to  assist 
its  action  and  make  it  cure  quiddy  (cito),  (5)  a  corrective  to 
prevent  or  lessen  any  undesirable  effect  {htto),  and  (4)  a 
vehicle  or  exdpient  to  make  it  suitable  for  administration  and 
pleasant  to  the  patient  (juctmde).  In  the  remedy  just  mentioned 
the  salicylic  add  forms  the  basis;  but  sometimes  chloride  <rf 
tine  or  lactic  add  is  added  to  it  to  make  it  act  more  quickly, 
and  these  are  the  adjuvants.  £xtract  of  belladonna  is  added  to 
lessen  the  pain  which  might  occur  during  the  removal  of  the 
com,  and  this  acts  as  a  corrective  wh3e  the  fleadble  coUodiim 
forms  a  means  of  applying  it  conveniently,  and  constitutea  the 
vchide. 

The  surface  <tf  the  skin  may  be  invaded  by  parasitic  oiganisms 
and  may  exhibit  spots,  which  are  removed  by  something  which 
will  destroy  the  parasite,  such  aa  ointments  containing  mercurial 
salts.  In  psoriasis  the  epidermis  sepantes  in  flakes  at  various 
spots  which  have  not  been  subjected  to  pressure, 
and  to  cure  it  ointment  containihig  tar  or  other  pro- 
ducU  of  the  dry  distillation  of  wood  is  emptoyed.  When  the 
true  skin  is  hiflamed  various  appearances  may  arise,  according 
to  the  intensity  and  extent  of  the  inflammation,  and  the  erup- 
tion may  be  papubr,  vesicular,  pustular,  tubercalar,  bulbous 
or  uloerative.  To  lessen  irritation  the  skin  is  protected  by 
dusting  powders,  such  as  oxide  of  sine,  surch,  fuBer's  earth,  Ac., 
or  by  oiatments.  Irritation  is  lessened  by  lotions  conuining 
Substances  that  will  dimmish  irriubility  of  the  nerve-endings 

^d  akin,  such  as  caibolk  add,  bydneyaok  add,  nunpUne^r 


ophun,  cocaine,  belladonnt  or  atropine.  Where  tha  surface 
is  ulcerated  it  may  be  protected  from  encemal  violence  and. 
placed  under  favourable  conditiona  for  healing  by  covobg  it 
with  lint  moistened  with  water  and  with  oil-silk  over  it  to  pre* 
vent  ev^mration.  If  the  granulations  tend  to  become  too 
abundant,  some  aatiingent,  such  as  sulphate  of  copper  or 
sulphate  of  sine,  is  added  to  the  watar.  On  the  other  hand^ 
when  the  ukention  is  okl  and  the  circulation  thiougli  it  poor, 
the  aim  of  the  therapeutist  is  to  reawaken  the  normal  reparative 
process,  to  bring  about  increased  dreulatfon  and  increased 
tissue  change,  and  thereby  insure  healing.  For  this  reason  a 
blister  is  placed  upon  the  callous  ulcer,  which  heals  with  the 
fresh  inflammation  thus  exdted. 

The  treatment  of  inflammation  of  mucous  membrsne  is 
based  upon  the  same  principles  as  inflammation  of  the  skin, 
and  there  too  we  usually  associate  means  (x)  for  removing 
microbes,  (a)  for  destroying  them,  (3)  for  lessening  the  irritation 
they  produce,  and  (4)  for  repairing  any  mivhief  they  have  done. 
Thus  in  the  eye  and  ear,  lotions  containing  an  antisq>tic,  a 
sedative  and  an  astringent  are  very   generally  used.     For 
inflammation  ot  the  mouth  a  similar  combination  is  used  as  a 
mouth  wash,  in  the  throat  as  a  gargle,  and  in  the  nose  as  a  wash 
and  sometimes  as  an  ointment  or  spray,  the  ointment  possessing 
the  advantage  of  protecting  the  deUcate  nasal  mucous  membrane 
from  irritation  by  stopping  the  enirance  of  irritant  dust  into 
the  nasal  cavitieSb    In  the  stomach  we  aid  the  vomiting  by 
which  microbes  or  the  products  of  decomposition  of  food  are 
usually  diminated  by  giving  to  the  patient  repea;ted  draughts 
of  hot  water  so  as  to  vmsh  the  stomach  clean.    Frequently  this 
is  suffident;  but  if  the  stomach  refuses  to  eject  its  objectxmable 
contents,  we  may  dther  give  an  emetic  or  wash  it  out  by  means 
of  a  stomach-pump  or  -siphon.    Similar  procedures  are  need  for 
the  intestine,  and  one  of  the  best  methods  of  treating  the 
diarrhoea  consequent  upon  the  presence  of  irritating  substances 
in  the  intestinal  canal  is  to  give  a  dose  of  castor-oil  together 
with  a  few  drops  of  btudsnum.    By  means  of  the  castor-oil 
the  irritating  substances  are  removed,  and  the  Uudanum  whkh 
is  mixed  with  the  purgative  soothes  the  intestine.    Even  in 
cases  of  very  acute  intestmal  diseases  similar  treatment  is  now 
pursued,  and  instead  of  treating  dysentery  simply  by  sedstives 
or  astringents,  an  dimlnative  treatment  by  means  M  sulphste 
of  magnesia  is  laigdy  employed.    After  the  irritant  has  been 
removed  dther  from  the  sunnacfa  or  intestine,  a  feeding  of  irri- 
tation of  the  mucous  membrane  may  remain,  and  sicknes8» 
diarrhoea  or  pain  may  continue  in  the  stomach  snd  intestine 
although  the  irritant  is  no  longer  present  within  them,  just  aa 
the  flow  of  tears  and  desire  to  rub  may  remain,  in  the  eye  liter 
the  piece  of  grit  which  has  occasioned  it  may  have  been  re- 
moved.   The  ccmdition  whidi  remains  after  the  irritant  has 
been  removed  is  one  of  inflammation  more  or  less  intense.    The 
process  of  mflammation  is  a  defensive  one,  but  if  carried  too 
far  may  prove  injurious. 

For  the  purpose  of  checking  the  inflammatory  processes  and 
lessening  discharge  from  mucous  membranes  astringents  are 
employttL  Some  of  these  are  of  mineral  and  some  of  vegetable 
origin,  but  they  almost  all  possess  one  chemical  property  in 
common,  namdy,  they  precipiute  albumin.  This  power  is 
possessed  alike  by  a  gfauss  of  brandy,  by  solution  of  lime,  sohible 
salts  of  sine,  copper,  or  silver,  by  tannic  and  ^ic  adds,  as  wdl 
as  vegetable  juices  and  extracts  which  contain  them.  The 
strength  of  the  astringent  application  and  the  mode  of  ilB  ad- 
ministration are  varied  according  to  the  ddicacy  and  position 
of  the  mucous  membrane  affected.  Thus  to  the  eye  we  may  use 
a  solution  of  sulphate  of  sbc  of  half  a  grain  to  the  oiuce,  while 
to  the  ear,  urethra  or  vagina  a  solution  of  four  to  cig^t  grains 
or  even  more  may  be  appUed.  For  the  stomach  and  intestines 
we  empby  the  same  drug  in  the  form  of  a  pill;  and  when  it  is 
desired  to  act  espedally  upoq  the  intestines,  the  pills  are  made 
of  a  harder  consbtence  or  less  soluble  preparation,  or  are  covered 
with  keratin,  so  that  they  may  not  act  much,  if  at  all,  upon  the 
stomach  whOe  passing  throiigh  it  before  reaching  the  intestinca» 
Tha  heat  which  occwf  in  inflamed  paru  is  chifly  due  to  the 
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)as0pt  aBKMiBt  of  btood  «ircoIatiii|f  fn  the  |Mirt  on  accoont  off 
the  dilatation  ci  the  vessels.  The  pain  is  due  to  stretdiiiig  df 
the  nerve  fibrils  or  compression  of  them  by  the  turg^  vessels 
fai  the  swollen  tissues.  This  ktter  cause  is  chiefly  obaer?ed  when 
the  tissues  aie  of  a  very  unyieldiifk  character;  for  esampte, 
when  the  inflamri^aHon  occurs  in  a  bone  or  under  a  ti^ck  fiMtms 
and  unyielding  membrane.  The  swelling;  heat  and  pain  may 
sometimes  be  relieved  by  mere  change  of  position  altering  the 
flow  of  blood  to  the  Inflamed  part.  Thus  when  inflammation 
occurs  in  the  finger,  as  in  a  whitlow,  the  pain  is  not  only  con- 
stantly severe,  but  it  a  increased  by  every  pulsation  of  the 
heart,  and  thus  has  a  throbbing  character.  By  raising  the 
hand  nearly  to  a  level  with  the  head  both  the  constant  pain 
\nd  the  severity  of  the  throbs  may  be  relieved,  as  the  blood  is 
not  sent  with  such  great  force  into  the  arteries  and  returns 
more  readily  through  the  veins.  In  other  parts  of  the  body 
the  same  reUel  may  be  obtained  by  raising  the  inflamed  part  as 
high  OS  possible.  Relief  Is  frequently  given  also  by  both  heat  and 
cold,  and  at  first  aght  it  seems  strange  that  agents  having  such 
an  opposite  action  should  each  produce  a  similar  effect.  The 
reason  probably  is  that  the  application  of  cold  causes  cohitrac- 
tion  of  the  arteries  leading  to  the  inflamed  part,  while  heat  by 
dilating  the  vessels  around  forms  a  side  channel  through  which 
the  blood  passes,  tire  tension  in  the  seat  of.  inflammation  being 
thus  lessened  in  both  cases.  When  the  Inflammation  occurs 
in  soft  parts  where  the  surrounding  vessels  can  be  readily 
dilated,  heat  often  affords  more  relief  to  the  pain  than  cold,  but 
«rhen  the  inflammation  is  in  a  bone  or  in  unyielding  fibrous 
tissues,  cold  generally  gives  more  relief.  For  example,  the  pain 
of  a  gum^boil  is  generally  rdieved  more  by  warmth,  because  the 
jrialding  tissues  of  the  gum,  mouth  and  chedc  can  be  readily 
relaxed  by  heat  and  their  vessels  dilated;  but  when  the  pain 
is  dependent  upon  inflammation  in  the  hard  unyielding  socket 
of  a  tooth,  cold  generally  gives  greater  relief.  The  removal  of 
blood,  either  by  indsion  or  by  the  application  of  leeches,  some^ 
times  gives  considerable  relief  to  the  pain  and  tension  of  inflamed 
parts.  Blisters  applied  at  some  distance  from  inflamed  parts 
are  also  sometimes  useful;  and  probably  they  produce  this 
good  effect  by  causing  a  reflex  contraction  of  the  arteries  in  the 
inflamed  part,  and  thus  acting  like  a  cold  application.  Certain 
drugs  have  the  power  of  relieving  inflammation  by  slowing  the 
heart  and  rendering  its  impulse  more  feeble.  Ajnongst  those 
are  to  be  classed  small  doses  of  aconite  and  colchicum;  the 
formef  especially  tends  to  lessen  the  process  of  inflammation . 
generally,  when  it  is  not  too  severe.  There  can  be  little  doubt 
that  the  intensity  of  inflamqiation  frequently  depends  very 
much  on  the  condition  of  the  blood,  and  that  by  altering  the 
blood  inflammation  may  be  lessened.  Thus  free  puigation, 
and  especially  purgation  by  cholagogues  and  salines,  has  long 
been  recognized  as  a  useful  means  of  reducing  the  Inflammatory 
process.  For  example,  a  mercurial  pill  at  night,  followed  by 
salts  and  senna  in  the  morning,  will  often  relieve  the  pain  in 
toothache  or  gum-^boil,  and  lessen  inflammation  not  only  in  the 
mouth,  but  other  parts  of  the  body  as  well.  Such  remedies  are 
termed  anHphlogislic.  Venesection  (blood-letting)  at  one  time 
was  highly  esteemed  as  an  antiphlogbtic  measure,  and  while 
it  is  pos»ble  that  it  has  now  fallen  too  mudi  Into  disuse,  there 
can  be  no  doubt  that  at  one  time  it  was  very  greatly  abused, 
and  was  carried  to  such  an  excess  as  to  kill  many  patients 
who  would  have  recovered  perfectly  had  they  been  let  alone. 
Although  the  high  temperature  in  an  inflamed  part  is  chiefly 
due  to  the  bicre^ed  circulation  of  blood  in  it,  yet  the  presence 
c^  inflammation  appears  to  cause  increased  formation  of  heat 
either  in  the  inflamed  part  itself  or  in  the  body  generally, 
because  we  rardy  find  inflammation  exist  to  any  extent  without 
the  temperature  of  the  body  being  raised  and  a  febrile  condition 
produced. 

Two  very  old  remedies  for  fever  are  acetate  of  ammonia  and 
nitrous  ether.  These  wer*  formerly  given  empirically,  simply 
because  they  had  been  found  to  do  good.  ^^^  ^^  ^'^  ^^ 
the  reason  for  thefr  administration,  becauce  the  nitrous  ether, 
tODsist^jig  chiefly  of  ethyl  nitrite,  dtlat^  ^  $up«r^^^  '^^'^^ 


and  thus  allows  greater  escape  of  heat  from  the  surface;  while 
acetate  of  ammonia,  by  acting  as  a  diaphoretic  and  stimulat- 
ing the  secretion  of  sweat,  increases  the  loss  of  heat  ^^^^ 
by  evaporation.  When  a  patient  is  covered  with 
several  blankets,  loss  of  heat  from  the  surface  both  by  radi^tiott 
and  evaporation  is  to  a  great  extent  prevented,  but  if  a  cradle 
be  placed  over  him,  so  as  to  raise  the  bedclothes  and  allow 
of  free  circulation  of  air  around  his  body,  both  radiation  and 
evaporation  "Will  be  increased  and  the  temperature  consequently 
lowered.  If  his  body  be  left  uncovered  except  by  the  sheet  or 
bhinket  thrown  over  the  cradle,  the  loss  of  heat  is  still  greater, 
ahd  it  may  be  much  increased  by  spon^ng  the  surface  with 
either  hot  or  cold  water  so  as  to  leave  it  slightly  moist  and  in- 
crease evaporation.  The  temperature  may  be  still  further  re- 
duced by  phujng  vessels  filed  with  ice  inside  the  cradle.  When 
the  patient  is  very  restless,  so  that  cradling  is  impossible,  a  wet 
pack  may  be  employed,  a  sheet  wrung  out  of  cold  water  bdng 
wrapped  round  him,  and  over  this  a  blanket.  The  pack  has 
the  double  effect  of  restraining  his  movements  and  thus  lessen- 
ing the  production  of  heat,  while  at  the  same  time  it  dilates  the 
vessels  of  the  skin  and  produces  loss  of  heat.  The  restraint 
which  it  impose  and  the  equal  distribution  of  heat  over  the 
surface  frequently  cause  sleep  quickly  in  patients  who  have 
previously  been  wildly  delirious  and  entirely  sleepless.  When 
the  temperature  continues  to  rise  In  spite  of  wet  sponging  and 
cradling,' recourse  must  be  had  to  the  cold  bath.  The  bath 
should  be  brought  to  the  bedside  and  the  patient>  wrapped  in  a 
sheet,  should  be  fifted  into  it  by  two  attendants.  The  water 
should  be  at  the  temperature  of  90**  and  gradually  reduced  by 
the  removal  of  hot  water  and  displacement  by  cold,  until  the 
temperature  of  the  patient  as  taken  in  the  mouth  is  reduced  to 
about  99^^  or  99^  After  this  the  patient  should  be  taken  out 
and  again  put  into  bed.  It  is  inadvisable  to  lower  the  tempera- 
ture quite  to  the  normal  while  the  patient  is  In  the  bath,  as  fre- 
quently it  falls  after  his  removal,  and  may  fall  so  far  as  to  induce 
collapse.  In  cases  where  no  bath  Is  available  a  large  mackintosh 
sheet  may  be  spread  upon  the  |)ed  under  the  patient,  the  sides 
and  top  may  be  raised  by  pillows,  and  cold  water  may  be 
applied  to  the  surface  of  the  body  with  large  sponges.  The 
mackintosh  sheet  forms  a  shallow  bath,  and  the  water  may 
afterwards  be  run  off  from  it  at  the  lower  end  of  the  bed. 
Another  way  of  applying  cold  is  to  dip  an  ordinary  sheet  into 
cold  water,  apply  it  for  three  or  four  minutes  to  the  surface  of 
the  body,  then  remove  it  and  replace  it  by  another  sheet  while 
the  first  one  is  being  dipped  in  water.  By  the  alternate  use  of 
the  two  sheets,  or  by  the  use  of  one  quickly  wrung  out  of  cold 
water  as  soon  as  it  becomes  warm,  the  patient's  temperature 
may  be  rapidly  reduced. 

There  are  a  number  of  drugs  which  have  a  very  powerful 
action  in  lowering  temperature.  Most  of  these  belong  to  the 
aromatic  group  of  bodies,  although  one  of  them,  antlpyrin, 
belongs  rather  to  the  furfurol  group.  Carbolic  add  has  an 
antipyretic  action,  but  on  account  of  its  poisonous  properties 
it  cannot  be  employed  as  an  antipjrretic.  Salicyuc  add  has  a 
strong  antipyretic  action,  and  is  most  commonly  used  in  the 
form  of  its  sodium  salt,  which  is  much  more  soluble  than  the 
add  itself.  Amongst  other  antip}rretics,  the  most  important 
are  quinine,  phenacetin  and  antifebrin.  These  probably  lessen 
fever  by  their  action  upon  the  nerve  centres  which  regulate  the 
temperature  of  the  body,  and  partly  by  thdr  peripheral  action 
in  causing  the  secretion  of  sweat.  Very  high  fever  in  itself 
win  cause  death,  the  fatal  temperature  in  rabbits  bdng  ii4-6*. 
.before  death  occoa  the  pulse  and  respiration  become  exceed- 
ingly rsqjid  and  weak,  and  complete  unconsdousness  sets  In. 
That  these  symptoms  are  simply  due  to  heat  is  shown  by  the 
fact  that  if  the  temperature  be  quickly  reduced  by  the  applica> 
tion  of  cold  the  symptoms  at  once  subside.  But  the  delirium 
which  is  common  in  fever,  although  it  may  be  partly  due  to  rise 
of  temperature,  is  very  often  due  to  j)oiaons  in  the  blood,  for  in 
some  cases  it  occurs  with  quite  a  low  temperature,  xox"  or  102*, 
whereas  in  others  the  temperature  rises  to  104^  and  105*  with  no 
delirium  whatever.  Tlie  presence  of  toxins  in  the  bkxxl  not  only 
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affects  the  brain,  causing  delirium,  but  also  other  oigaas,  the 
heart  and  lung,  and  may  cause  fatal  syncope  or  respiratory 
jfaflure. 

Many  years  ago  Dr  S.  L.  MitchUl  (1764-1831)  pointed  out  in 
America  the  resemblance  which  exists  between  symptoms  of 
^^^  poisomng  by  snake  venom  and  infective  fevers.^ 
ioxhu  S.  Weir  Mitchell  and  others  have  shown  that  serpent 
ma^aaU'  venom  onsists  chiefly  of  albumoses,  and  the-  toxins 
wrama.  formed  by  infective  bacilli  have  a  somewhat  similar 
chemical  nature.  Calmette  and  Fraser  found  that  when  sibaU 
doses  of  snake  venom,  insufficient  to  cause  death,  are  injected 
into  an  animal,  temporary  disturbance  is  produced;  but  after 
a  few  days,  the  animal  recovers,  and  a  larger  dose  is  then  re- 
quired to  produce  any  symptoms.  By  gradually  increasing 
the  dose  the  animal  becomes  more  and  more  resistant,  until  at 
last  a  dose  fifty  times  as  great  as  that  which  would  at  first  have 
produced  immediate  death  can  be  injected  without  doing  the 
animal  any  harm.  If  a  horse  be  chosen  for  the  experiment, 
a  considerable  quantity  of  blood. may  be  withdrawn  without 
injuring  the  animal.  When  this  is  dotted  the  serum  is  found 
to  act  as  an  anti-venin,  so  that  when  mixed  with  the  venom 
of  a  snake  it  renders  it  harmless.  Although  this  result  is  best 
obtained  when  the  venom  and  serum  are  mixed  in  a  glass  before 
injection,  yet  if  they  be  injected  at  the  same  time  in  different 
parts  of  the  body  the  animal  will  still  be  protected  and  the  poison 
will  not  produce  its  usual  deadly  results.  What  occius  with 
snake  venom  takes  place  also  when  the  toxins  are  formed  by 
microbes,  and  a  new  method  of  treatment  by  anti'toxic  serums 
has  been  introduced  of  late  years  with  great  success.  This  is 
most  commonly  and  successfully  used  in  the  treatment  of 
diphtheria.  This  disease  depends  upon  the  presence  of  a  bacillus 
which  grows  rapidly  at  the  back  of  the  throat  and  in  the  air- 
passages  spedaUy  of  children,  causing  the  formation  of  a  mem- 
brane which,  by  plugging  the  windpipe,  causes  suffocation  and 
death.  At  the  same  time  it  produces  a  poison  yrhich  causes 
inflammation  of  the  nerves,  leading  to  paralysis,  Which  some- 
times proves  fatal.  By  growing  this  bacillus  in  broth  a  toxin 
is  formed  which  remains  in  solution  and  can  be  separated  from 
the  bacilli  themselves  by  filtration.  This  toxin-containing 
broth  is  injected  Into  a  horse  in  increasing  doses,  just  as  in  the 
case  of  the  serpent  venom,  and  after  the  resistance  of  the  horse 
has  been  much  increased  it  is  bled  into  sterilized  vessels  and  the 
blood  is  allowed  to  coagulate.  The  serum  is  then  removed  and 
its  anti-toxic  power  tested  by  ascertaining  the  amount  necessary 
to  counteract  a  given  amount  of  active  toxin  in  a  guinea-pig  of  a 
certain  size,  the  standard  weight  being  three  hundred  grammes. 
The  serum,  the  strength  of  which  has  thus  been  ascertained, 
is  distributed  in  bottles  and  injected  in  the  proper  quantity 
under  the  skin  of  children  suffering  from  diphtheria.  If  used 
at  an  early  stage  of  the  disease,  and  in  sufficient  quantity,  the 
results  are  wonderful.  The  same  method  of  serum  therapeutics 
has  been  used  in  other  infective  diseases,  but  not  with  the  same 
success. 

Another  therapeutic  method  which  is  historically  much 
older  than  that  of  serum  therapeutics  is  that  of  Inoculation. 
/ifocBlf  The  virulence  of  infective  diseases  varies  In  different 
C»a*  epidemics,  and  at  different  ^es  in  the  same  epidemic. 

It  had  been  noted  that  many  infective  diseases  did  not  attack 
an  individual  a  second  time,  the  first  attack  appearing  to  protect 
from  subsequent  ones.  The  Idea  of  inoculation,  therefore,  was 
to  infect  an  Individual  with  a  mild  form  of  the  disease,  so  that 
he  should  escape  infection  by  a  more  virulent  one.  This  was 
tried  largely  in  the  case  of  smal^x,  and  once  at  least  by  Dr 
Erasmus  Darwin  In  the  case  of  scarlet  fever.  The  worst  of  this 
method  was  that  the  disease  thus  Inoculated  did  not  always 
prove  of  a  mild  character,  and  in  the  case  of  Dr  Erasmus 
Darwin's  son  the  scarlet  fever  was  exceedingly  severe  and 
very  nearly  proved  fatal.  To  Edward  Jenner  we  owe  the  dis- 
covery that  vaccination  protects  against  smallpox,  and  it  is 
now  g^erally  acknowledged  that. smallpox  and  vaccine  are 

*  Quoted  by  Wdr  Mitchell.  "  Researches  on  the  Veooan  of  the 
.Kattleanake,  *'  Smithsonian  Contributions  (i860),  p.  97. 


probaUiy  the  aam*  diiMwc,  the  virus  of  which  it  modified  and  iu 
virulence  lessened  by  passing  through  the  bod^  of  the  cow 
Pasuur  found  that  the  germs  of  anthrax  could  be  cultivated 
outside  the  body  and  their  virulence  weakened  either  by  growing 
them  at  too  high  a  temperature  or  in  an  unsuitable  medium. 
By  inoculating  first  with  a  weak  virus  and  then  with  others 
which  were  stronger  and  stronger,  he.  was  able  oompktely  to 
protect  oxen  either  from  the  effects  of  inoculation  with  the 
strongest  virus  or  from  infection  through  conuct  with  other 
animals  suffering  from  the  disorder.  (^  the  other  hand,  he 
found  the  weakened  virus  could  be  again  strengthened  by  inocu- 
lating a  feeble  animal  such  as  a  guinea-pig  a  day  or  two  old  with 
it,  and  then  inoculating  stronger  and  stronger  animals:  an  in- 
crease in  strength  was  gained  with  each  inoculation,  until  af 
last  the  virus  could  attack  the  strongest.  A  simiUr  increase 
in  virulence  appears  to  occur  in  plague,  where  animals,  especially 
rats  and  mice,  seem  to  be  affected  before  human  beings,  and 
not  only  increase  the  virulence -of  the  microbes,  but  convey  the 
infection.  Two  methods  of  protective  inoculation  have  been 
used.  In  one,  Haffkine  employs  the  toxins  obtained  by  growing 
plague  bacilli  in  broth  for  five  or  six  weeks,  and  then  heati^ 
the  whole  to  65**  or  70**  C.  so  as  to  destroy  the  bacilli.  This 
preparation  is  prophylactic,  but  does  not  seem  to  be  curative. 
Yersin  has  pr^>ared  a  serum  from  horses  in  the  same  way  as 
diphtheria  anti-toxin,  and  this  is  said  to  have  a  curative  action 
during  the  attack.  In  the  same  way  sterilized  cultures  of 
typhoid  bacilli  have  been  used  to  protect  against  attacks  of 
typhoid  fever,  and  an  anti-typhoid  serum  has  been  employed 
with  intent  to  cur^  Protection  does  seem  to  be  afforded,  but 
the  curative  action  of  the  serum  is  still  somewhat  doubtful. 
Although  the  anri-toxins  which  are  used  in  the  cure  of  infective 
diseases  are  not  dangerous  to  life,  yet  they  sometimes  cause 
unpleasant  consequences,  more  especially  an  urticarial  eruption 
almost  exactly  like  that  which  follows  eating  mussels  or  other 
shell-fish.  Sometimes  the  swelling  of  the  skin  is  much  more 
general,  so  that  the  whole  body  may  be  so  swollen  and  puffy  as 
exactly  to  resemble  that  of  a  person  suffering  from  advanced 
kidney  disease.  These  disagreeable  results,  however,  are  not 
to  be  compared  with  the  benefits  obtained  by  the  injection  of 
anti-toxic  serum,  and  this  method  of  treatment  Js  likely  to 
maintain  its  place  in  therapeutics. 

For  many  years  pepsine  has  been  used  as  a  remedy  in  dys- 
pepsia to  supplement  the  deficiency  of  digestive  juice  in  the 
stomach,  and  it  has  been  used  popularly  in  dyspepsia  Otwamo* 
for  a  stUl  bnger  period.  From  time  immemorial  tt«/a- 
savages  have  been  accustomed  to  eat  the  hearts  of  P'ff'cM, 
lions  and  other  wild  animals,  under  the  belief  that  they  will 
thereby  obtain  courage  and  strength  like  that  of  the  animal 
from  which  the  heart  had  been  taken,  but  In  1889  Brown* 
S6quard  proposed  to  use  testicular  juice  as  a  general  tonic  and 
stinMilant.  Observations  wero  made  on  the  connexion  between 
thyroid  gland  and  myxoedema,  which  a{^)eared  to  show  tSat 
this  diseue  was  dependent  upon  atrophy  of  the  gland.  Accord- 
ingly the  liquid  extracts  of  the  gland,  or  the  ^nd  substance 
itself  compressed  into  tablets,  have  become  largely  used  in  the 
treatment  of  the  disorder.  The  success  which  hu  been  achieved 
has  led  to  the  use  of  many  other  organs  in  a  raw  or  compressed 
form,  or  as  extracts,  in  other  diseases;  e.g.  of  suprarenal 
capsule  in  Addison's  dUsease,  of  bone  marrow  in  pernicious 
anaemia,  of  thymus  and  suprarenal  capsule  in  exo^thalmic 
goitre,  of  kidney  in  reiud  disease,  and  of  pituitary  body  in 
acromegaly.  To  this  method  of  treatment  the  name  of  organo- 
therapeutics  or  opo-therapy  has  been  given.  The  first  scientific 
attempt  to  employ  portions  of  raw  organs  in  the  treatment  of 
disease  was  made  by  Lauder  Brunton  in  diabetes  in  1873, 
sixteen  years  before  Brown-Siquard's  paper  on  the  effect  of 
testicular  juice.  From  considering  the  nature  of  diabetes,  he 
had  come  to  the  conclusion  that  many  cases  were  due  to  im- 
periect  oxidation  of  sugar  in  the  body;  that  this  oxidaUon  was 
normally  carried  out  by  a  ferment  in  the  muscles,  aiui  that 
probably  the  disease  was  in  some  cases  dependent  upon  ab- 
KQce  o|  the  ferment.    He  tried  to  wppiy  this  by  giving  raw 
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It  and  giyceiJM  coetcict  of  iimt»  b«t^dtho4g|i  Im 
to  got  SDine  bmcfit  flan  tbc  trestniBiit,  it  ms  aot  mflriwitly 
nMudbKl  to  attnct  genenl  attcatioB.    Bb  atlempte  to  isolate 
a  glycolytic  fennent  from  flcdi  won  abo  Only  partialfar  snocoa- 
fot    One  of  the  gnat  difftrahira  in  the  «ay  of  applying  this 
tieatmant  la  that  in  all  probability  many  oi  the  ftnnents  or 
enaymes  are  altered  during  dw  proceea  df  abaoiption  in  the  same 
way  as  the  normal  ferments  of  digcstiott,  and  nnlei^  the  timio 
ensymes  cam  be  isolated  and  injected  subcvtaneoiialy  the  desired 
results  win  not  be  obtained,  llie  moat  stiikhig  of  eE  the  lesnltt 
of  organo-therapy-  are  tboee  obtained  in  myxoedema.    In  this 
disease  the  face  is  heavy,  poiiy  and  expressionless,  the  Kpa 
tbfok,  the  speech  skw,  the  hands  shapelesiB  and  s^e^e,  the 
patient  apathetic,  the  dzcolatioB  stoir  and  the  extsemitka 
cold.    Under  the  influence  of  thyroid  gland  thctt  symptoms  iJl 
disappear,  and  the  patient  is  frequently  restored  to  a  noimal 
oendMon.    \X^en  the  thyroid  ghwd  is  absnt  in  children,  not 
only  is  the  expression  of  the  face  diiU  and  heavy  ss  in  thesdolt, 
bat  the  growth  both  of  body  and  mind  is  anested,  and  the 
diUd  remains  a  stunted  idiot.    The  effect  of  thyroid  gbad  in 
such  cases  is  marvelhnis,  the  child  growiniE  in  bo<fy  and  bcooming 
healthy  and  intelligent..  In  the  case  of  the  thyroid  the  function 
of  the  gland  appears  to  be  to  prepare  a  secrctiai  which  is  poured 
out  faito  the  bhwd  and  altccs  tiasao^iiange.    When  the  thyroid 
tablets  or  extract  of  thyroid  aro  given  in  too  laige  quantities 
to  patients  saieiing  from  mytoedeina,   the  symptoms  of 
n^oedema  disappear,  but  in  their  place  appear  othwa  in- 
dicative of  increased  meubollsm  and  iKCderated  drculation. 
The  putsenrate  becomes  vety  rapid,  the  extremities  beoome 
wann^  so  that  the  patient  is  oblised  to  wear  few  dothes,  the 
temper  becomes  irritable,  the  patient  nctvous,  and  a  £ne  trenunr 
is  observed  in  the  hands.    On  stopping  the  administration  of 
thyroid  these  symptoms  again  disappear.    When  the  thyroid 
is  faypertrophied,  as  in  Graves's  disesse,  the  some  symptoms 
an  observed,  and  these  are  probably  due  to  increased  secretion 
from  the  thyroid.    At  the  same  time  other  symptoms,  such  as 
exophthalmos,  may  appear,  whid)  have  an  independent  origin 
and  are  not  due  to  the  secretion  of  the  gland.    The  wliole  of 
the  secretiop  hen  is  poured  into  the  blood  and  not  at  all  on  to 
a  mucous  surface,  and  berein  the  thjrroid  i^d  differs  laigely 
from  such  ^ands  as  the  pancreas  w  peptic  and  intestinal  ^nds. 
But  it  seems  now  probable  that  all  idbuids  which  have  what 
may  be  termed  an  extenud  secretion  like  the  pancreas,  stomach, 
intestuae,  skin  and  kidneys  have  also  an  intenial  secretion, 
BO  that  vdule  they  an  pouring  out  one  seoretion  from  the  ducts 
info  the  intestine  or  eateraal  air,  they  an  also  pouring  into  the 
lymphatics,  and  thus  into  the  blood,  an  internal  aecretion. 
in  fact,  a  splitting  appears  to  take  place  in  the  process  of 
secrotion  somewhat  neembling  that  which  takes  place  in  the 
formation  of  a  toxin  and  anti-toxin.    The  secntion  of  some 
digestive  glands  would  prove  pcHsonous  if  absorbed  unchanged. 
For  example,  the  trypsin  of  the  pancreas  (see  Nonmox) 
digests  aUniBilnous  bodies  In  neutral  or  alcoholic  solution,  and 
if  the  whole  of  that  which  is  secreted  in  the  paocraaa  for  the 
digestion  of  meat  in  the  intestine  vren  absorbed  unchanged  into 
the  circulation,  it  would  digest  the  body  itself  and  quickly 
cause  death.    The  secntion  of  trypsin  by  the  pancxeas  may 
therefore  be  looked  upon  as  the  fonnationof  a  toxin.    We  do 
not  know  at  present  if  any  corresponding  anti-toxin  or  anti- 
trypsin, as  we  may  term  it,  is  returned  into  the  lymphatics  or 
blood  from  the  gland,  but  the  pancreas,  which  in  addition  to 
secreting  trypsin  secretes  a  dtastatic  ierment  forming  sugar 
froxQ  starch,  pours  this  into  the  intestine  and  secictes  at  the 
sane  time  a  ^ycolytic  ferment  which  breaks  up  sugar,  and  this 
Utter  peases  into  the  blood  by  way  of  the  lymphatics.    Thus 
the  gland  not  only  breaks  up  starch  into  sugar  If)  the  intestine, 
but  breefcs  up  the  sugar  thus  focm^  after  it  ha*  1>^^  absorbed 
into  the  blood.    It  is  known  that  several,  Defhaps  very  many, 
if  not  all  g^nds  have  also  the  power  of  4^1^ina  substances  to 
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which  Starling  has  given  the  name  of  «fly|rmOW»-"    These 


pass  into  the  bkxxi  and  cause  other  ^ 
an  acid  in  the  doodeoum  causes  it  to  ^~  ^ 


gecnte.    Thus 
to  which 


tJiB  ntttie  of  "secntia "  has.  been  givtn.  This  passes  to  tho 
pancreas  and  cauaes  increased  secntion  from  that  gland.  It 
is  probable  that  the  pancreas  in  its  turn  also  secretes  something 
which  activates  a  ferment  in  the  muscles.  It  is  evident  there- 
fore that  the  coaneation  between  the  different  glands  of  the 
body  is  a  very  complicated  one  and  that  the  effects  of  a  drug 
which  acta  upon  any  one  of  them  may  be  of  a  very  far-reaching 
character.  It  is  by  no  means  improbable  that  aU  glands  have 
a  double  or  even  ti^^le  function,  and  that  sometimes  the  extenial 
may  be  even  less  important  than  the  internal  secretion.  On 
this  point,  however,  we  have  but  little  definite  knowledge,  and 
a  great  field  ia  open  ior  future  research.  At  the  same  time,' 
then  an  many  indications  of  the  importance  of  an  internal 
secretion  in  popular  treatment*  For  example,  then  are  many 
people  who  feel  very  muck  better  after  profuse  perspiration, 
and  aa  STreat  appears  to  contain  little  but  water  and  a  few  salts, 
it  is  not  impcobable  that  the  improvement  in  their  condition 
is  due  rather  to  the  internal  secretion  from  the  skin  than  to  the 
elimination  effected  by  the  sweat.  It  is  probable  that  the 
kidu^  also  have  an  internal  secretion,  and  that  the  great 
oedema  sometimes  found  in  kidney  disease  is  rather.  d\x&  to  the 
action  of  some  proteid  body  resembling  in  its  effects  the  strepto- 
coccus aati-toxin,  than  to  accumulation  of  water  due  to  im- 
periect  action  of  the  kidney.  Similarly  the  beneficial  effects 
of  purgation  may  be  due  not  only  to  the  elimination  which 
takes  pkce  through  the  bowel,  but  also  to  the  internal  secretion 
from  the  intestinal  gUnds. 

The  health  of  the  body  depends  upon  the  proper  kind  and 
supply  of  food,  upon  its  proper  dig»tion  and  sbsorption,  on 
the  proper  metabolism  or  tissue-change  in  the  body,  and  the 
proper  excretion  of  waste.  We  have  conudcred  how  these  mav 
be  disturbed  by  microbes  from  without  and  from  within.  <.  We 
have  also  considered  in  a  general  way  the  treatment  of^  local 
diseases  by  passive  protection,  active  protection  and  repair  of 
waste;  but  both  maintenance  of  health  and  repair  of  waste 
'depend  very  largely  upon  the  condition  of  the  blood.  When 
this  is  healthy  the  attacks  of  microbes  are  resisted,  wounds  heal 
readily/  and  patients  recover  from  serious  diseases  which  in 
persons  of  debilitated  constitution  would  prove  fataL  In  order 
to  keep  the  blood  in  a  satisfactory  condition  it  must  be  weU 
supplied  with  fresh  nutriment,  and  the  products  jMHiha 
of  waste  freely  eliminated.  The  food,  required  for  •adetma' 
the  body  may  be  divided  into  five  kindfr— carbo-  *•*** 
hydntes,  such  as  starches  and  sugare;  fats;  proteids,  sucb 
as  meat  and  eggs;  salts;'  and  last,  but  not  least,  water. 
Water  forma  almost  three-filths  of  the  weight  of  the  body,  so 
that  it  amounts  to  more  than  all  the  other  constituents  put 
together.  Without  it  life  would  be  impossible,  and  it  is  wdl 
recognised  that  death  from  thirst  is  more  awful  than  death  from 
hunger.  The  healthy  organism  can  adapt  itself  to  great  varieties 
both  in  regard  to  the  quality  and  quantity  of  food;  but  when 
health  begins  to  fail  much  can  may  be  required,  and  many 
ailments  arise  from  dy^>epsia.  Imperfect  digestion  is  very 
often  caused  by  defective  teeth  or  by  undue  haste  in  eating, 
so  that  the  food  is  bolted  instead  of  being  sufficiently  masticated 
and  insalivated.  The  food  thus  reaches  the  stomach  in  large 
lumps  which  cannot  be  readily  digested,  and  either  remain 
then  till  they  decompose  and  give  rise  to  irritation  in  the 
Stomach  itself,  or  pass  on  to  the  intestine,  where  digestion  is 
likewise  incomplete,  and  the  food  is  ejected  without  the  proper 
amount  of  xxmrishment  having  been  extracted  from  it;  while 
at  the  same  time  the  products  of  its  decomposition  may  have 
been  absorbed  and  acted  as  poisonsi  giving  rise  to  lassitude, 
discomfort,  headache,  or  perhaps  even  to  irritability  and  sleep- 
lessness. Much  dyq>epsia  would  be  avoided  by  aitentnn  to 
the  condition  of  the  teeth,  by  artificial  teeth  when  the  natural 
ones  an  defective,  and  by  obedience  to  one  or  two  simple  rules; 
(i)  to*  eat  slowly;  (2)  to  masticate  thoroughly;  (3)  to  take  no 
liquid  with  meals  excepting  breakfast,  but  sip  half  s  pint  of  hot 
water  on  rising  in  the  morning,  on  going  to  bed  at  night,  and 
again  about  an  hour  before  luncheon  and  dinner.  The  object 
of  taking  no  liquid  with  meals  is  that  it  ensures  mastic^tioa 
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haxig  more  eomplete,  becao*  penoos  tatinoc  wash  tto  un- 
masticftted  food  dcnm  by  drinking,  and  ft  prevents  the  gastric 
Juice  from  being  greatly  diluted,  and  so  allows  it  to  digest  more 
rapidly.  Should  these  ndes.be  insufficient,  then  (4)  pioteid 
and  iaiinaceous  food  should  be  taken  in  separate  mealt^ 
£srinaoeous  food  at  breakfast,  proteid  atone  at  hincb;  ferinaceovs 
in  the  afternoon,  and  proteid  again  in  the  evening.  The  reason 
for  this  is  that  terinaceous  foods  are  digested  in  the.  intestine 
and  not  in  the  stomach,  where  they  may  uadeotgo  fermentation, 
'idiereas  proteid  foodis  are  to  a  great  extent  digested  in  the 
stomach.  When  the  secretion  of  gastric  juice  is  defidcot  it 
may  be  exdted  by  gastric  tonics,  such  as  ten  greins  of  bicar- 
bonate of  soda  and  a  drachm  of  compound  tincture  of  gentian 
in  water  shortly  before  meals,  and  may  be  supplemented  by  the 
administration  of  pepsin  and  hydrochloric  acid  'after  meals. 
'When  the  nervous  system  is  below  par,  and  both  secretion  and 
movements  are  deficient  in  the  stomach,  nervine  tonics,  such  as 
wui  vomica  or  strychnine,  are  most  useful. . 
[  High  tension  in  the  arteries  is  often  associated  with  sleepless- 
ness, the  pressure  of  blood  being  such  that  the  drculatioi^  in 
the  brain  is  constantly  maintained  at  a  hfg^  rate  of 
speed  and  the  brain  is  unable  to  obtain  rest.  The 
means  of  producing  sleep  may  be.  divided  into  two  classes: 
those  (i)  which  lessen  the  circulation,  and  which  (s)  diminish 
the  excitability  of  the  brain  cefis.  The  circulation  in  the  bmin 
may  be  lessened  by  warmth  to  the  feet,  cold  to  the  head,  warm 
food  in  the  stomach,  warm  poultices  or  compresses  to  the 
abdomen,  antipyretics,  which  nsduce  the  temperature  and  con- 
sequently slow  the  beats  of  the  heart  in  fever,  and  cardiac  or 
vascular  tonics,  which  slow  the  heart  and  tend  to  restore  tone 
to  the  blood-vessels,  so  that  the  circulation  in  the  brain  may  be 
more  efficiently  regulated.  Amongst  those  which  lessen  ex- 
dtability  of  the  brain-ceUs  are  opium,  morphine,  hyoscyamus, 
diloral,  sulphonal,  trional,  paraldehyde,  c4iloralanude,  chloralose, 
hop  and  many  others.  A  combination  of  the  two  kinds  of 
remedy  is  sometimes  useful,  and  chforal  sometimes  succeeds 
when  other  things  fail,  because  it  depresses  the  circulation  as 
well  as  lessens  the  activity  of  the  brain-cells. 
I  Irritation  of  sensory  nerves  tends  to  cause  contractkm  of  the 
vessels  and  to  raite  the  blood  pressure,  and  where  pain  is 
a,,,  present  opium  or  morphine  is  the  most  efficient 

sedative.  The  sensation  of  pain  is  felt  in  the  brain, 
and  the  cause  of  it  may  be  in  the  sensory  centres  of  the  brain 
alone,  as  in  cases  of  hysterical  pain,  with  no  lesion  to  cause  it. 
Ordinarily,  however,  it  is  due  to  some  peripheral  irritation 
which  is  conducted  by  sensory  nerves  to  the  spinal  cord  and 
thence  -up  to  the  sensory  centre  in  the-  brain.  Pain  may  be 
stopped  by  removing  the  cause  of  irritation,  as,  for  example, 
by  the  extraction  of  a  carious  tooth  or  by  rendering  the  nerve- 
endings  insensitive  to  irritation,  as  by  the  application  of  cocaine; 
by  preventing  its  transmission  along  the  spinal  cord  by  anti- 
pyrin,  phenacetin,  acetanHide,  cocaine,  &c.;  or  by  dulling  the 
perceptive  centre  in  the  brain  by  means  of  opium  or  its  alkaloids, 
by  anaestherics,  and  probably  also,  to  a  certain  extent,  by 
antipyrin  and  its  congeners. 

I  Both  sleeplessness  and  pain  are  sometimes  due  to  the  action 
of  toxins  absorbed  from  the  intestine,  and  botb-of  them  mav 
JVH*  sometimes  be  relieved  more  effidently  by  thorough 

si««i»»  purgation  than  by  narcotics.  Another  condition 
which  is  probably  due  to  toxins  is  high  pressure  within 
the  arteries.  When  this  continues  for  a  length  of  time  it  tends 
by  itself  to  cause  deterioration  of  the  blood-vessels  and  leads  to 
death  either  by  cerebral  apoplexy  or  by  cardiac  faflure.  It  is 
therefore  very  important  to  discover  high  tension  at  an  eariy 
period.  It  may  be  diminished  or  its  increase  prevented  by  a 
diet  from  which  red  meat  and  meat  extracts  are  excluded,  by 
the  use  of  the  lactic  add  bacillus,  by  the  administration  of 
laxatives  and  cholagogues  to  regulate  the  bowels,  and  by  the 
use  of  iodides  and  nitrite.  By  such  regime  and  medidnes 
life  may  somet  i  mes  be  prolonged  for  many  years. 
'  Deficient  nervous  action  also  leads  to  defective  secretion  and 
knovement  in  the  intestiBe,  sometimes  with  flatulent  accumula* 


ttoa  moA  ssfc latinifii  'with  <oaidpatfon".  In-sach^ases  aux  vonioa 
or  strydndne  is  useful.    Flatulent  distension  in  the  stomach  or 
bowds  is  partly  due  to  air  which  has  been  swallowed        Pimm 
and  partly  to  gas  which  has  been  formed  fay  the        Ai«M>  : 
deoompositkn  of  food.  The  stomach  may  become  distended  with 
gas  on  acodunt  of  add  fermentation  leading  to  the  irequeat 
swallowing  of  saliva,  and  both  this  form  ol  flatulence  and'that  - 
caused  by  the  actual  formation  of  gas  are  much  diminished  by 
suchdrugsastend  to  prevent  fermentAtion.  Amongst  the  best  of -. 
these  flA  carbolic  add  in  doses  of  one  or  two  grains^  creosote  in  1 
one  or  two  drops,  and  sulpho«caiboUte  of  soda  in  doses  of  tea  • 
graitas.    Othns  which  may  be  mentioned  are  salicylate  of  bis- 
muth, salol^ '  j^naphthol  utA  naphthalene.    By  preventing  for-  ■ 
mentation  in  the  intestine  these  also  tend  to  prevent  or  check 
diarrhoea,  and  tiiey  may  do  good  after  the  irritant  has  been  re- 
moved by  castor  sfl.    After  the  irritant  has  been  removed  and 
fermentatfon  stopped,  the  ifritation  still  icmaining  in  the  ia*- 
testinal  wall  may  be  soothed  by  chalk  mixture  and  bismuth, - 
to  which  if  necessary  smaH  quantities  of  o{num  may  be  added.' 
la  oases  irhen  diarrhoea  is  very  obstinate  'and  lasts  for  wedcs, 
snlpfauric  add  is  sometimes  more  efficacious  than  alkaUs;  and 
in  chronic  colics  it  may  be  necessary  to  treat  the  mucous  mem-, 
biane  by  local  application  of  astringent  solutions.    For  this 
purpose  solutions  of  sulphate  of  copper  or  of  nitmte  of  silver 
may  be  gently  introduced  into  the  bowel  in  quantities  of  a 
qiiart  at  a  time.    It  is  essential  that  a  large  quantity  should  be 
used,  as  otherwise  the  seat  of  irritation  may  not  be  reached  by 
the  astringent.     Flatulence  and  diarrhoea  as  wdl  as  many 
geneial  disorders  are  often  due  to  int«tiaal  depression  caused 
by  microbes.     To  these  injurious  microbes  Metchnikoff  has 
given  the  name  of  **  wild,"  and  he  prop<»es  to  restore  health 
by  giving  **  tame  "  microbes,  such  as  lactic  add  badUi.    This 
treatment  on  the  prindple  of  "  setting  a  thief  to  catch  a  thief  " 
is  frequently  very  useful.    The  lactic  add  badlU  ace  given 
either  in  the  form  of  tablets  or  milk  soured  by  them,  or  cheese 
made  from  the  sour  mSk.    The -most  efficient  form  is  soured 
milk,  which  acts  as  a  food  as  well  as  medidne. 

Constipation  is  so  common  that  it  may  be  almost  looked 
upon  as  the  aormal  condition  in  dvilised  countries.    Two  ol 
its  chief  causes  probably  are  (i)  improvement  in       ctoMCi- 
cookery,  whereby  the  Wder  and  more  irritating      p»f»»'. 
parts  of  the  food  are  softened  or  removed;  and  (i)  improvement 
in  grinding  machinery,  whereby  the  harder  and  more  stimulat- 
ing i>arts  of  the  grain  are  separated  from  the  finer  flour  which  is 
used  for  bread.    In  consequence  of  the  absence  of  mechanical 
stimulant  the  bowels  act  more  sbwly,  and  constipation  is  tha 
result.    It  may  1)e  considerably  diminished  by  a  return  to  a' 
more  natural  system  of  feeding,  as  by  using  brown  bread  instead 
of  white,  by  taking  oatmeal  porridge,  and  by  eating  raw  or* 
cooked  fruits,  such  as  apples,  orenges,  prunes  and  figs,  or  pre- 1 
serves  made  of  fruit,  such  as  raspberry  and  strawberry  jam,' 
marmalade,  &c.,  by  vegetables  or  by  dried  and  powdenxi  sea- 
weed.   Should  these  means  fail,  aperients  may  be  used.    The 
commonest  are  senna  in  the  form  of  compound  liquorice  powder, 
sulphur  in  the  form  of  lozenges,  cascara  sagrada,  dther  la 
tablets  or  in  the  form  of  liquid  or  dry  extract,  rhubarb,  cokicynth 
and  espedally  afoes.   The  last  acts  chiefly  upon  the  lower  bowel, 
and  forms  a  constituent  of  nearly  every  purgative  pill.    The 
medidnes  above  mentioned  may  be  taken  either  in  a  moderate 
dose  at  bedtime  or  in  the  form  of  a  dinner  pill,  or  they  may 
be  taken  in  small  doses  three  rimes  a  day  just  before  or  after 
meals.    Some  sufferers  from  constipation  find  that  they  get 
greater  relief  from  salts  dissolved  in  water,  or  from  natural 
aperient  water  taken  on  rising  in  the  morning,  and  others  again 
find  that  the  best  way  of  opening  the  bowels  is  to  inject  one  or 
two  drachms  of  glycerine  into  the  rectum,  or  use-  it  as  a  sup^ 
pository.    If  these  means  fail,  exercise,  maauge  aad  eleotridty 
mayhelpaeurs. 

The  most  common  diseases  of  malassimflatioa  (or  "  meta^ 
bolic  "  diseases)  are  goat,  rheumatism  and  diabetes.  In  health 
most  of  the  nitrogenous  waste  In  the  body  is  eUninated  as  urea, 
but  hi  goat  arieiadd  is  eKher  fonned.iB'too^ great  quaniity  gt 
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t«o  Uitle  b  «Uinlnsted,  so  that  tt  tenh  i»  ht  dtposfeed  u  tamte' 
of  soda  in  the  joiiits  aiid  other  tissues.  tWo  means  of  treating 
iMtaaiM  it  by  diet  have  been  proposed.  One  is  to  put  the 
•f  mafr  patient  on  an  almost  compkte  ve^tarian  diet»  so  as 
to  limit  both  the  amount  of  uric  add  introduced 
into  the  body  as  well  as  its  fonnation  in  the  body. 
The  other  plan  is  to  use  an  exclusively  meat  diet,  combined 
with  the  ingestion  of  a  large  quantity  of  hot  water,  so  as  to 
cause  free  elimination.  Where  neither  method  is  strictly 
pursued  it  is  usual  to  forbid  to  gouty  patients  sugar,  pastiy 
and  pickles,  and  to  forbid  heavy  wines,  especially  Burgundy  and 
port.  During  an  attack  of  acute  gout  nothing  relieves  so  much 
as  colchicum,  but  during  the  intervals  potash  or  llthia  salts 
taken  in  water  art  advisable,  as  tending  to  prevent  the  deposits 
of  urate  of  soda.  In  true  diabetes,  which  probably  originates 
in  the  central  nervous  system,  or  in  disease  of  thi;  pancreas,  as 
well  as  in  the  glycosuria  common  in  gouty  patients,  sugar  in 
every  form  should  be  entirely  forbidden,  and  starchy  food 
restricted  to  within  narrow  limits.  The  remedy  most  trusted 
to  in  this  disease  is  opium  and  its  alkaloids,  morphine  and 
codeine.  In  acute  attacks  of  rheumatism  the  remedy  par 
excdknee  is  salicylate  of  soda,  whidi  reduces  the  temperature, 
relieves  the  pain,  and  removes  the  swellings  from  the  joints. 
Rest  in  bed  should  be  insisted  upon  for  a  longer  time  than  ap- 
pears actually  reqtiired,  because  acute  rheumatism  tends  to 
bring  on  cardiac  changes,  and  is  more  likely  to  do  this  when  the 
heart  is  excited  than  when  the  patient  n  kept  at  rest.  In 
chronic  rheumatism  the  chief  remedies  are  salicylate  of  soda, 
and  its  allies  iodide  of  potassium,  guaiacum  and  sulphur,  while 
massage,  liniments  and  baths  are  benefidiU  as  local  applications. 

Elimination  of  waste-products  is  one  of  the  most  important 
points  in  regard  to  health,  and  when  this  is  interfered  with  by 
disease  of  the  kidneys,  the  life  of  the  patient  is  rendered  more 
or  less  uncertain  and  the  health  frequently  seriously  fanpaired. 
In  some  cases  ol  chronic  inflammati(m  of  the  kidneys,  where  the 
disease  is  not  extensive,  the  patient  may  continue  in  fair  health 
for  a  number  of  years,  provided  attention  be  paid  to  the  follow- 
ing rules. — (i)  lite  body  must  be  kept  warm,  and  chiBs  must  be 
scrupulously  avoided;  (3)  the  digestion  must  be  attended  to 
carefully,  so  that  no  excess  of  poisonous  bodies  is  formed  in  the 
intestine  or  absorbed  from  It;  (3)  eliminating  channels  such  as 
the  skin  and  bowel  must  be  kept  active.  It  is  usual  to  -reduce 
the  quantity  of  proteid  food  to  a  minimum,  in  order  to  lessen 
the  amount  of  nitrogenous  waste  to  be  excreted  by  the  kidneys. 
Sometimes  an  entirely  milk  diet  is  useful,  but  in  others  it  does 
not  agree,  and  a  more  liberal  diet  is  essential.  Aloohol  should  be 
avoided  as  much  as  possible.  The  small  contracted  kidney, 
which  is  so  common  in  elderly  gouty  people,  Is  usuaDy  associated 
with  a  very  large  secretion  of  urine  containing  only  a  minute 
trace  of  albumin.  The  tension  within  tho  bk>od-ve8sels  is 
generally  high,  and  the  patients  run  a  risk  of  anginal  attacks  or 
of  apoplexy.  A  neariy  vegetarian  diet  and  a  complete  ab- 
stinence from  alcoholic  stimulants  Is  the  ideal  in  such  cases, 
but  It  must  be  modified  to  suit  individuals,  as  sometimes  very 
strict  limitations  prove  Injurious.  The  daily  use  of  potash,  and 
especial^  nitrate  of  potitth,  tends  to  reduce  the  tension  and 
increase  the  patient's  safety,  but  if  pushed  too  far  may  ^some- 
tiities  render  him  very  weak  and  depressed. 

It  has  ah-eady  been  sKntioned  that  'Water  is  absolutely 
necessary  for  the  body:  by  taking  It  hot  it  docs  not  lie  like  a 
DMaami  weight  on  the  stomach,  and  by  taking  it  an  hour 
•'Mr»«.'*  before  meals  it  washes  out  the  remnants  of  the  pre- 
vious meal;  and  being  absorbed  into  the  blood,  it  probably 
renders  the  secretion  of  gastric  |uioo  fvMr  and  accelerates 
digestion,  instead  of  dilating  it  and  interfering  with  the  digestive 
processes.  Where  the  stomach  and  boweb  ai«  instable,  all  food 
likely  to  cause  mechanical  irritation  should  be  avoided,  such  as 
skins,  bones,  fibres  and  seeds.  In  som^  ^  ^g  ojf  diarrhoea  an 
entirely  milk  diet  has  to  be  prescribe^  ^Ai^  ^^  diarrhoea 
of  children  it  is  sometimes  necessary  to  .i  ^  te  *  ^^  ^  bariey 
water  with  one  of  beef  juice  or  iriiij^  ^^iffi^  ^,<j  water,  or  to 
give  whey  instead  of  milk.    The  <|ir  ^f  tf^f^igc  <r»»n***»«» 


of  "wh^  is  tisad  as  a  means  of  txat  fbf  dyspepsia  fh  adaks,  and 
also  ill  cases  of  chronk  bronchitis.  The  whey  is  drunk  warm, 
and  for  this  cure  it  is  usual  to  go  to  some  Alpine  resort  where 
pastutageis  abundant  and  fnssh  milk  can  be  had  at  all  times  of 
the  day.  The  cure  is  greatly  helped  by  the  fresh  air  and  sun- 
shine of  such  places,  among  which  are  Intcrlaken,  Rip-Schcideck 
and  Wc^s  in  Switzerland;  Ischl  and  Mcran  in  Austria; 
Hamburg,  Reichenhall  and  Sanct  Blaslen  in  Geixnany.  Another 
therapeutic  method  is  the  so-called  ''grape  cure,"  in  which, 
ak>ng  with  a  regulated  diet,  five  or  six  pounds  of  grapes  are  eaten 
daily.  As  the  grapes  contain  a  quantity  of  water  and  of  salts, 
they  tend  to  lessen  the  amount  of  food  taken,  to  increase  the 
action  of  the  bowels,  and  to  stimulate  the  kidneys.  The  "  grape 
cure  "  is  used  both  in  chronic  disease  of  the  stomach  and  in- 
testines with  or  without  constipation,  and  also  in  ca^es  of  gout 
or  ailments  depending  mpon  a  gouty  constitution.  The  diief 
places  where  it  is  carried  on  are  in  the  neighbourhood  of  the 
Rhine,  on  the  Lake  of  Geneva  and  in  Tirol.  Amongst  places 
in  the  Rhine  and  its  vicinity  may  be  mentioned  Rrcusnach, 
Neustadt,  RQdeshcim  and  St  Goar;  on  the  Lake  of  Geneva  are 
Montreux  and  Vcvey;  and  in  Tirol  Gries  and  Meran.  The  so- 
called  "  Salisbury  '*  cure  consists  of  living  entirely  *upon  minced 
beef  and  hot  water.  Tt  sometimes  answers  very  well  In  persons 
troubled  with  flatulence,  »nce  meat  does  not  give  rise  to  the 
same  amount  of  gas  in  the  Intestines  as  caitM>hydrates.  During 
its  continuance  fat  is  absorbed  from  the  subcutaneous  tissue, 
and  patients  become  very  much  thiimer,  so  that  it  not  only 
lessens  flatulence,  but  reduces  obesity.  It  is,  in  fact,  very  much 
the  same  system  as  that  proposed  a  number  of  years  ago  by* 
Banting  (see  CorpulenC£).  It  is  very  important  for  those,' 
who  are  trying  this  diet  to  bear  in  mind  the  necessity  of  abun- 
dance of  water,  because  sometimes  they  may  be  tempted  to 
lessen  the  water  on  account  of  the  inconvenienoe  produced 
either  by  frequent  micturition  or  too  profuse  sweats.  If  the 
meat  diet  be  continued  with  too  small  a  proportion  of  water,' 
a  gouty  condition  may  be  brought  on.  This  diet  has  been  re* 
commended  in  gout,  and  no  doubt  the  essential  part  of  it  is  the 
hot  water,  but  there  can  be  little  doubt  that  in  fat  gouty  people 
it  is  often  useful.  An  entirely  opposite  dietary  is  that  in  whicti 
butcher's  meat  is  completely  excluded  and  proteids  reduced  to' 
a  minimum,  as  advocated  by  Dr  Haig.  This  dietary  also  is' 
very  useful  in  gout,  but  it  answers  better  in  thin  gouty  people' 
than  in  fat  ones. 

The  dietaries  already  mentioned,  the  whey  core,  the  graps> 
cure,  the  meat  cure  and  the  vegetarian  cure,  are  dl  more  or 
less  systems  of  starvation,  one  or  other  article  of  ordinary  diet 
being  either  reduced  to  a  ndnimum  or  omitted  altogether. 
In  three  of  them  at  least — the  whey  cure,  the  grape  cure  and 
the  meat  cure — a  diminution  in  one  or  other  of  the  solid  oon-' 
stituents  of  food  fs  associated  with  the  ipgesti<m  of  an  unusually 
large  quantity  of  water.    In  visiting  the  most  famous  watering* 
places,  it  is  curious  to  note  how  one  finds,  in  the  various  waters^' 
here  some  chloride,  there  some  sulphate,  here  some  potash,' 
there  some  magnesium,  but  in  all  of  them  we  find  water.    Xn- 
watching  the  troops  of  patients  who  go  to  the  wells  we  notice 
that  most  of  them  do  more  eariy  rising,  take  nton  regubur 
exerdse,  and  drink  more  water  in  the  course  of  a  month  at  the 
wen  than  they  would  do  in  the  rest  of  the  year  at  home.    The 
watering-places  divide  themselves,  according  to  the  temperature 
of  the  waters,  into  cold  and  thermal,  and  according  to  the  com* 
position  of  the  waters,  into  purgative  saline,  indifferent  saline, 
sulphur  and  iron.    Amongst  the  most  celebrated  saline  waters- 
are  those  of  Carlsbad,  whidi  contain  sulphate  of  soda  and' 
bicarbonate  of  soSa.   These  salts  crystallise  out  when  the  water 
is  partially  evaporsted  and  may  be  used  with  hot  water  at  home, 
the  best  imitation  of  the  CatlrfMid  water  being  obtained  by 
mixing  with  hot  water  the  powdered  Carisbad  salts  {puher^ 
fSrmig),  which  contain  all  the  constituents  of  the  natuiHl  water. 
Where  it  is  impossible  for  the  patient, to  visit  Carlsbad,  half  a 
teaspoonful  or  a  teaspoonful  of  salt  may  be  taken  in  n  hugs 
tumbler  of  hot  water  on  tising  every  morning;  but  when  taken 
at  h<»ne  the  treatment  is  not  so  eflecUve'ts  at  Caihbsd,  beoavsai 
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at  the  wdb  sipping  water  ii'aMockted  witli  eaily  riling,  eon- 
aideraUe  exercise  and  a  very  carefully  reflated  diet.  It  », 
indeed,  the  care  with  which  the  diet  of  patients  is  regulated  and 
the  difficulty  that  patients  find  in  obtaining  foibidden  foods 
at  hotels  and  restaurants,  that  make  Carlsbad  better  for  the 
liver  than  any  other  watering-place.  Amongst  other  places 
having  a  simihir  action  are  Macienbad,  Franzensbad  and  Taraqk 
The  waters  just  mentioned  contain  free  alkali  as  wdl  as  sulphates, 
and  are  employed  more  espedaUy  in  cases  of  hepatic  diwrder, 
such  as  congestion  of  the  liver,  jaundice,  gall-stone  and  diabetes. 
A  number  of  other  waters  containing  sulphides  and  chlorides 
are  powerfully  purgative,  and  are  naore  pftoi  dxunk  at  home 
than  at  the  springs.  Amongst  these  are  the  Hungarian  waters, 
Aescalap,  Apenta,  Franz  Josef  and  Hunyadi  Janoa;  and  the 
Rtfbinat  and  Condal  waters  <rf  Spain.  Waters  which  have  a 
similar  composition  are  drunk  at  the  springs  of  Leamington 
and  Cheltenham  in  England,  Brides  Salins  and  St  GervaiS  in 
France,  for  chronic  constipation,  dyspepsia,  goat  and  hepatic 
disorders  of  a  milder  character  than  those  usually  tieated  at 
Carlsbad.  TThe  waters  in  which  chlorides  form  the  purgative 
principle  are  those  of  Hombuig,  KIssingen,  Wiesbaden  and 
Baden  Baden*  in  Germany,  and  JSridge  of  Allan  in  Scotland. 
SiroDar  waters,  but  much  weaker,  are  found  at  Innerleithra  and' 
Pitkeithly.  Sulphur  waters  are  chiefly  used  for  painful  and  stiff 
joints,  chronic  skin  disease,  and  chronic  catarrhal  affections. 
The  most  important  are  Aix-les-Bains,  and  a  number  of  H>rings 
in  the  Pyrenees  in  France,  Aachen  in  Germany,  Harrogate  in 
England,  Strathpeffer  and  Moffat  in  Scotland.  <  Iron  waters 
are  used  in  anaemia  and  the  affections  which  are  frequently 
associated  with  it.  The  most  important  are  Spa  in  Belgium, 
Schwalbach  in  Germany,  St  Morita  and  Tarasp  in  Switzerland. 
Iron  waters  are;  however,  common,  and  are  general^  found 
at  ail  those  places  which  have  sulphur  waters.  Simple  alkaline 
waten  containing  carbonates,  chiefly  of  sodium  along  with 
Bome  msgnesium  and  calcium,  are  drunk  for  their  utility  in 
gastric  and  intestinal  disorders  as  wdl  as  in  rheumatism  and 
gout.  They  are  jslso  employed  locally  as  sprays  and  douches 
to  the  nose,  throat,  vagina  and  rectum,  for  catarrhal  conditions 
of  the  mucous  membranes.  The  most  important  are  Vichy  and 
Vals  in  France  and  Neuenahr  in  Germany.  Alkaline  waters 
containing  a  little  common  salt  are  perhaps  even  more  important 
than  the  pure  alkaline,  as  the  salt  lessens  the  depressing  effect 
of  the  alkali.  They  are  therefore  used  largely  m  chronic  gout, 
rheumatism  and  in  calculous  affections  of  the  kidney.  •  Amongst 
the  most  important  are  Ems  and  Wfldungen  in. Germany, 
Contrez£ville  and  Royat  in  France. 

Simple  thermal  waters  axe  those  which  contain  oi^y  a  very 
small  quantity  of  solids,  and  owe  their  efficacy  chiefly  to  their 
temperature.  They  are  used  partly  for  drinking,  but  even  more 
so  for  baths.  Bath,  Buxton  and  Matlock  in  England;  Mallow 
in  Ireland;  Wildbad,  Schlangenbad  and  Badenweiler  in 
Germany;  Gastein  and  Teplitz  in  Austria;  Ragatz  in  Switzer- 
land; Plombidres  and  Dax  in  France;  and  Bormk>  in  Italy  are 
amongst  the  best  known.  When  water  is  dashed  against  the 
body  with  more  or  less  violence  its  effects  are  more  powerful 
Ifftiff^  than  when  the  body  is  simp^  immersed  in  it.  Thus 
the  stimulating  effect  of  sea-bathing  is  more  marked 
than  simple  salt-water  baths,  for  in  addition  to  the  effect  upon 
the  skin  |»oduced  by  the  salt  and  by  the  temperature  of  the 
water,  we  have  the  quicker  removal  of  heat  by  the  continual 
renewal  of  the  water  as  the  waves  dash  over  the  body,  an<l 
medianical  stimulus  from  its  weight  and  impetus.  Somewhat 
similar  effects  are  produced  by  so<alled  wave-baths,  and  at 
Nauheim,  although  the  fresh  movement  of  the  water  agamst 
the  surface  of  the  body  is  much  less  than  in  the  sea,  yet  its 
stimnlating  effect  is  greatly  increased  by  the  presence  of  carbonic 
acid  in  it.  Doucha  have  a  still  more  powerful  action  than 
waves»  They  are  generally  given  in  the  air,  but  at  Plombi^es 
veiy  simple  douches  are  given  under  water.  These  form  a 
mor«  powerful  wave-bath,  and  in  combination  with  intestinal' 
inigatkm,  are  used  very  successfully  for  the  treatment  of 
^^dominal  disorders.    Douches  to  the  spine  are  much  employed 


for  Mnrooa  dsbltily*  tad  9Md  eiecU  ait  aba  obtained  In  mck 
cases  fram  the  so-called  iteedle-bath»  where  small  streams  of 
water  at  high  .pressure  are  driven  against  th«  whole  surfa£e  ol 
the  body.  In  the  treatment  of  stiffened  joints,  massage  under 
water  Is  very  serviceable,  and  in  the  soHcalled  Aix  dondie  a 
noczle  from  which  water  continuously  streams  is  iaatened  to 
the  wrist  of  the  masseur,  so  that  a  current  of  water  Is  constantly 
plsying  upon  the  joint  which  he  Is  rubbing.  While  water  con- 
taining much  saline  matter,  and  more  especially  water  contain- 
ing free  carbonic  add,  has  a  very  stimnlating  action  upon  the 
skin,  mud  has  a  sedative  effect^  so  that  in  a  mud-bath  one  feels 
a  pleasant  soothing  sensation  as  if  bathing  in  cream.  These 
mud  baths  are  chiefly  employed  at  Marienbad,  Fransensbad 
and  Homburg.  Sulphur-baths  and  sulphur  waters  are  chiefly 
used  in  combination  for  rheusEiatlsm  and  gout,  and  masssge; 
especially  under  water.  Is  frequently  combined  moat  advan- 
tageously with  baths  and  drinking  water  to  effect  a  cure. 

Ezer<^es,  passive  and  Active,  are  also  used  in  diseases  of  the, 
joints,  as  well  as  massage  and  baths,  but  ^eiclses  and  training^ 
are  even  more  important  in  cases  of  cardiac  diseaae.  sxtK^tk, 
In  ve^  bad  cases  of  heart  disease^  where  the  patient 
is  unable  to  go  about,  the  best  plan  of  treatment  usaally  is  to 
make  him  stay  abs<dutely  quiet  in  bed  and  have  masssge,  .which 
aids  the  circulation,  tends  to  remove  waste,  and  increases  the 
appetites  To  this  is  added  gentle  eserciie,  beginning  with  the 
fingers  at  first.  At  Mecan  walks  have  been  arranged  according' 
to  Oertel's  system,  and  at  yjangammarrh  in  Wales  both  Oeitel's 
and  Schott's  systems  are  employed,  and  baths  according  to 
the  Nauheim  system  are  also  to  be  found  in  London,  Sidmouth, 
Leamington,  Buxton,  Strathpeffer,  &&  Many  people  who  have 
sedentary  employments  are  unable  to  get  as  mucji  exercise  as* 
they  require  because  th^  have  not  either  the  time  or  the  oppor- 
tunity. Such  persons  may  sometimes  get  a  good  deal  of  exercise 
in  a  short  time  by  the  use  of  dumb-bdls,  of  dastic  cords,  or  of 
cords  running  over  pulleys  and  weighted  at  one  end.  The 
whole  system  of  methodical  exercises  was  started  by  Ling  in 
Sweden,  but  it  has  been  developed  to  a  large  extent  for  the 
purpose  of  increasing  muscular  strength  by  the  professional 
athlete  Sandow.  A  punching  ball  or  rowing  machine  is  even 
better  as  being  leas  monotonous.  Fencing,  boxing  or  wrestling 
may  also  be  resorted  to.  Walking  on  the  flat  is  of  comparatively 
little  use  as  a  mode  of  exercise,  and  has  become  supplanted  to  a 
considerable  extent  by  bicycling.  Ascending  mountains*  how- 
ever, is  very  different,  because  in  walking  up  a  steep  ascent  all 
the  muades  of  the  body  are  thrown  into  action,  and  not  only 
those  of  the  legs.  In  addition  the  purer  and  rarefied  air  of  the 
Swiss  mountains  seems  to  produce  a  sense  of  exhilaration  which 
is  not  felt  nearer  the  aea-level.  For  those  who  suffer  from 
nervous  depression,  exercise  in  the  Swiss  mountains  is  useful, 
and  even  living  at  a  height  of  about  6doo  ft.  above  the  sea- 
level  seems  to  have  an  exhilarating  influence.  The  nature  of 
this  is  not  very  easy  to  analyse,  but  as  mental  depression  Is 
closely  associated  with  irritation  of  the  vagus  nerve  and  weaken- 
ing of  the  circulation,  it  seems  not  at  all  unlikely  that  mountain 
air  acts  by  accelerating  the  pulse  apd  quickening  the  circulation, 
and  thus  creating  a  sense  of  well-being.  Indeed,  many  patients 
liken  its  effect  to  that  of  drinking  champagne.  In  some  persons 
rarefied  air  is  too  stimulating,  so  that  they  find  difficulty  in 
sleeping,  and  for  those  who  suffer  from  insomnia  a  warm  moist 
air  nearer  the  sea-level  is  preferable. 

It  sometimes  happens,  however,  that  people  cannot  sleep 
at  the  seaside  itself,  although  they  do  so  perfectly  well  a  mile 
or  two  inland.  Where  the  nervous  system  is  exhausted,  sujch 
warm  and  moist  climates  as  Malaga,  Madeira,  Tenerile  and 
Grand  Canary  are  suitable.  In  these  places  not  only  is  the  air 
moist,  but  tiie  temperature  is  particulariy  equable,  and  they  are 
therefore  suitable  places  also  for  persons  suJEfering  from  kidney 
disease.  Many  such  persons  also  do  well  in  dry,  Htaim 
warm  places,  such  as  the  higher  reaches  of  the  Nile,  *»»•»«. 
Egypt,  Mentoae,  St  Raphael  and  other  sheltered  places  on. the 
Riviera.  The  fdaccs  mentioned  are  all  suitable  for  persons  suf  • 
.fering.from  chronic  .bronchitis,  who  should  avoid  any  irritation 
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«f  the  Uuynxy  trachea  or  bronchi  by  ^  -which  is  to6  dry  or 
which  is  Uable  to  great  changes  of  temperature.  Some  cases 
of  phthisiSi  therefore,  do  better  in  warmer  and  moist  climates, 
and  especially  those  where  the  larynx  has  become  affected  by 
the  disease.  Such  patients  are  apt  to  suffer  much  from  cough 
■nd  laryngeal  irritation  in  the  cold,  dry  air  of  the  Alps,  whereu 
they  live  in  comparative  comfort  on  the  Riviera,  in  the  Canary 
Islands^  Madeira  or  at  Capri.  Bnt  warm,  moist  chmates 
rather  favour  sedentary  habits  and  tend  to  lessen  appetite, 
so  that  the  autiition  of  the  patient  is  apt  to  suffer;  and  although 
phthisical  patients  may  live  la  comparative  comfort  in  such 
cUmates,  their  tendency  to  recovery  in  UieM  is  smalL  At  the 
Swiss  health  resorts,  on  the  contrary,  during  the  winter  the  air 
is  very  pure,  and  has  just  sufficient  coldness  to  make  exercise 
agreeable  to  paticntab  They  are  thus  induced  to  be  out  the 
whole  day,  and  to  take  food  with  an  appetite  which  greatly 
improves  their  nutrition  and  aids  their  restoration  to  health. 
The  best-known  Alpine  health  resorts  are  St  Moritz  and  Davos, 
bo  which  lately  Grindelwald  has  been  added.  St  Moritz  is, 
upon  the  whole,  better  for  less  advanced  cases,  while  Davos 
is  more  sheltered  and  better  for  cases  which  are  severe.  It  is 
a  mistake,  however,  to  send  those  in  whom  the  disease  is  very 
far  advanced  away  from  home  and  friends,  because  when  there 
is  no  hope  of  cure  it  is  better  for  them  to  die  in  comfort  at  home. 
At  the  health  resorts  just  mentioned  the  amount  of  food  taken 
is  regulated  by  the  appetite  of  the  patient  himself,  but  a  system 
ol  cure  haa  been  inaugurated  by  Dr  Brehmer  at  Gdrbersdorf, 
by  Dr  Dettweiler  at  Falkensbein,  and  by  ^^  Walther  at  Nord- 
rach,  in  the  Black  Forest.  The  most  important  point  in  this 
treatment  consists  in  forced  feeding,  the  want  of  appetite 
which  is  so  prominent  in  many  cases  of  phthisis  being  regarded 
as  an  abnormal  sensation  not  to  be  regarded;  and  under  the 
forced  feeding,  combined  with  open-air  life,  many  marvellous 
recoveries  are  recorded.  Nimierous  other  institutions  have 
been  started  in  Great  Britain  in.imiUtion  of  Dr  Walther's  with 
a  considerable  amount  of  success.  Even  when  patients  are 
unable  to  stay  long  at  a  sanatorium  they  Jeam  there  the  ad* 
vantages  of  open  air  and  can  continue  the  treatment  at  home 
to  their  great  advantage. 

In  the  well-known  "  rest "  cure,  which  we  owe  to  Weir 
Mitchell,  forced  feeding  takes  a  prominent  part.  The  essence 
of  this  cure  is  to  give  to  the  patient  rest,  bodily  and  mental, 
by  confinement  to  bed  and  isolation  from  the  outside  world. 
While  this  treament  by  itself  would  aid  recovery  from  nervous 
exhaustion,  it  would  lessen  appetite  and  thus  interfere  with 
nervous  repair;  but  the  want  of  exertion  is  supplied  by  means 
of  massage,  which  stimulates  the  circulation  and  increases  the 
appetite,  so  that  the  patient  gets  all  the  benefit  of  exercise 
without  any  exhaustion.  Where  nervous  exhaustion  is  less 
marked  and  the  \Vieir  Mitchell  treatment  is  not  appropriate — 
for  example,  in  men  who  are  simply  overworked  or  broken  down 
by  anxiety  or  sorrow^-*«  sea  voyage  is  often  a  satisfactory  form 
of "  rest "  cure.  The  lack  of  posts  and  telegrams  prevents  much 
of  the  excitement  which  they  would  have  upon  shore,  the  space 
for  exercise  is  limited,  food  is  abundant  and  appetite  is  suppUed 
by  the  stimulus  of  constant  exposure  in  the  open  air.  In  order 
that  the  voyage  should  be  satisfactory,  however,  it  must  be 
sufficiently  long,  and  the  weather  must  be  sufficiently  Warm 
to  allow  the  patient  to  stay  in  the  open  air  the  whole  day  long. 
During  the  heat  of  summer  voyages  to  the  North  Cape  are 
suitable,  and  during  the  spring  and  autumn  to  the  Mediterranean, 
but  in  the  colder  months  of  the  year  the  West  Indies,  India, 
Cape  Town,  Australia  or  New  Zealand  forms  the  best  objective. 

(T.  h.  B.) 

THERESA,  ST  (1515-1583),  or  Teresa  di  Cepeda,  Spanish 
nun,  was  born  at  Avila,  in  Old  Castile,  on  the  2Sth  of  March 
1515,  and  was  educated  In  an  Augustinian  convent  in  the  town. 
As  a  child  she  was  interested  in  the  stories  of  martyrs,  and  at 
.the  age  of  eighteen  left  home  one  morning,  and  applied  for  ad- 
mission at  the  Carmelite  convent  of  thMs  Incarnation.  She  was 
disappointed  at  first  at  the  slackness  o|  discipline,  but  she  ap- 
pears afterwards  to  have  accommodated  herself  ^^^^  tolerable 


success  to  the  woddHness  of  her  environment,  though  not 
without  intervals  of  religious  min^vingi  It  was  in  the  year 
>554»  when  she  was  nearly  forty,  that  the  event  known  as  her 
conversion  took  place,  and  the  second  part  of  her  life  began. 
The  death  of  her  father  roused  her  to  serious  reflection,  and  one 
day,  as  she  entered  the  oratory,  she  was  struck  by  the  image  of 
the  wounded  Christ,  placed  there  for  an  approaching  festival. 
She  fell  in  tears  at  the  feet  of  the  figure,  and  felt  every  worldly 
emotion  die  within  her.  The  shock  threw  her  into  a  trance, 
and  these  trances,  accompanied  by  visions,  recurred  frequently 
in  the  subsequent  part  of  her  life.  They  have  since  been  ad* 
duced  as  Divine  attestations  oi  her  saintship  but  the  sister- 
hood in  the  convent  set  them  down  to  possession  by  a  devil; 
her  new  departure  was  due  in  their  eyes  to  no  worthier  motive 
than  the  desire  to  be  peculiar  and  to  be  reputed  better  than  other 
people  Teresa  herself  was  very  humble,  and  thought  their 
explanation  might  be  true;  she  took  her  case  to  her  confessor 
and  to  the  pfovindal-feaeral  of  the  Jesuits,  who  put  her  under 
a  Gouiae  qf  discipline.  One  day,  while  thus  occupied,  her  trance 
came  upon  her,  and  she  heard  a  voice  say, "  Though  shalt  have  no 
more  convene  with  men,  but  with  angels."  After  this  the  trance 
or  fit  always  returned  when  she  was  at  prayers,  and  she  felt 
that  Christ  was  close  to  her.  Presently  she  was  able  to  see  Him, 
"  exactly  as  He  was  painted  rising  from  the  sepulchre."  Her 
confessor  directed  her  to  exorcise  the  figure,  and  she  obeyed 
with  pain,  but,  it  is  needless  to  say,  in  vain.  The  visions  grew 
move  and  more  vivid.  The  cross  of  her  rosary  was  snatched 
from  her  hand  one  day,  and  when  returned  it  was  made  of 
jewels  mose  brilliant  than  diamonds,  visible,  however,  to  her 
alone.  She  had  often  an  acute  pain  in  her  side,  and  fancied 
that  an  angel  came  to  her  with  a  lance  tipped  with  fire,  which  he 
struck  Into  her  heart.  The  27th  of  August  is  kept  sacred  in 
Spain  to  this  mystery,  which  has  also  formed  a  favourite  sub- 
ject of  Spanish  painters.  She  had  also  visions  of  another 
description:  she  was  shown  hell  with  its  horror%  and  the  devil 
would  sit  upon  her  breviary,  belabour  her  with  blows,  and  fill 
her  cell  with  imps.  For  several  years  these  experiences  con- 
tinued, and  the  verdict  as  to  their  source  still  remained  far 
from  onanimoua.  .Meanwhile,  the  spread  of  th^  Reformation 
became  the  subject  of  much  searching  of  hearts  to  pious  Catholics. 
Teresa  reflected  like  the  rest,  and  her  experience  led  her  to  find 
the  real  cause  of  the  catastrophe  in  the  relaxation  of  discipline 
within  the  religious  orders.  She  formed  the  projea  of  founding 
a  house  In  which  all  the  original  rules  of  the  CarmeUte  order 
would  be  observed.  In  spite  of  great  opposition  from  the 
authorities  ol  the  order,  and  in  particular  from  the  prioress  and 
sasitts  of  the  Incarnation,  she  persevered  with  her  scheme, 
being  encouraged  to  appeal  to  tl^  pope  by  certain  priests  who 
saw  the  benefit  which  would  accrue  to  the  Church  from  her 
zeal.  A  private  house  in  Avila  was  secretly  got  ready  to  serve 
as  a  small  convent,  and,  when  the  bull  arrived  from  Rome, 
Teresa  went  out  on  leave  from  the  Incarnation  and  installed 
four  poor  women  in  the  new  house  dedicated  to  her  patron 
St  Joseph.  It  was  on  the  24th  of  August  1562  that  mass  was 
said  in  the  little  chapel  and  the  new  order  constituted.  It  was 
to  be  an  order  of  Descaboa  or  Barefoots,  in  opposition  to  the 
relaxed  parent  body,  the  (^alzados.  The  sisters  were  not  to 
be  litenJly  shoeless,  but  to  wear  sandals  of  rope;  they  were  to 
sleep  on  straw,  to  eat  no  meat,  to  be  strictly  confined  to  the 
cloister,  and  to  live  on  alms  without  regular  endowments  After 
lodging  her  four  sisters,  Teresa  returned  to  the  Incamatioa;  but, 
when  the  secret  was  discovered,  Carmelites  and  townspec^le 
were  aUke  furious.  Violence,  however,  was  prevented,  and  the 
matter  was  referred  to  the  council  of  state  at  Madrid.  Philip  II. 
referred  it  again  to  the  pope,  and  after  six  months  a  fresh  buU 
arrived  from  Pius  V.  The  provincial  of  her  order  now  gave 
her  leave  to  remove  and  take  charge  of  her  sisterhood.  The 
number  of  thirteen,  to  which  on  grounds  of  discipline  she  had 
limited  the  foundation,  was  soon  filled  up,  and  Teresa  spent  here 
the  five  happiest  years  of  her  life.  Her  visions  continued,  and, 
by  command  of  her  ecclesiastical  superiors,  she  wrote  het 
autobiography  Containing  a  full  account  of  these  experiences 


8o4 


THEREZINA— THERMOCHEMISTRY 


though  she  was  far  from  having  any  claim  to  holiness  upon  them. 
The  general  of  the  order  visited  her  at  Avila,  and  gave  her  powers 
to  found  other  houses  of  Descalzos,  for  men  as  well  as  women. 
The  last  fifteen  years  of  her  life  were  spent  mainly  in  hard 
journeys  with  this  end  and  in  the  cxmtinually  growing  labour 
of  organization.  Convents  were  founded  at  Medina,  Malaga, 
Valladolid,  Toledo,  Segovia  and  Salamanca,  and  two  at  Alva 
under  the  patronage  of  the  famous  duke.  Then  she  had  three 
yean  of  rest,  as  prioress  of  her  old  convent  of  the  Incarnation* 
She  next  went  to  Seville  to  found  a  house,  thus  overstepping 
for  the  first  time  the  boundaries  of  the  Castilcs,  to  which  her 
authorization  limited  her.  The  latent  hostility  of  the  old  order 
was  aroused;  the  general  ordered  the  immediate  suppression 
of  the  house  at  Seville,  and  procured  a  bull  from  Gregory  XIII. 
prohibiting  the  further  extension  of  the  reformed  houses  (iS75)* 
But  the  movement  against  her  came  from  Italy,  and  was  re- 
sented by  Philip  and  the  Spanish  aathorities  as  undue  inter- 
ference; and  after  a  fierce  struggle,  during  which  Teresa  was 
two  years  under  arrest  at  Toledo,  the  Carmelites  were  divided 
into  two  bodies  in  1580,  and  the  Descalzos  obtained  the  right  to 
elect  their  own  provincial-generals  (see  Caricclttes).  The  few 
remaining  yearn  of  Teresa's  life  were  qpent  in  the  old  way, 
organizing  the  order  she  had  founded,  and  travelling  about  to 
open  new  convents.  Sixteen  convents  and  fourteen  monasteries 
were  foimdcd  by  her  efforts;  she  wrote  a  history  of  her  founda- 
tions, which  forms  a  supplement  to  her  autobiography.  Her 
last  journey  of  inspection  was  cut  short  at  Alva,  where  she  died 
on  the  2Qth  of  September  158a.  A  violet  odour  and  a  fragrant 
oil  were  said  to  distil  from  her  tomb;  and  when  it  was  opened 
nine  months  afterwards  the  flesh  was  found  uncorrupted.  A 
hand  cat  off  by  a  fervent  brother  was  found  to  work  miracles, 
and  the  order  became  convinced  that  their  founder  had  been  a 
saint.  It  was  resolved  in  1585  to  remove  her  remains  to  Avila, 
where  she  was  bom,  the  sisters  at  Alva  being  consoled  by  per- 
mission to  retain  the  mutilated  arm.  But  the  family  of  the 
duke  of  Alva  procured  an  order  from  the  pope  enjoining  that  the 
body  should  be  restored  to  Alva,  and  she  was  accordingly  laid 
there  once  more  in  a  splendid  tomb.  But  even  then  she  was 
not  allowed  to  rest:  she  was  again  disentombed,  to  be  laid  In  a 
more  magnificent  coffin,  and  the  greed  of  reverential  relic- 
seekers  made  unseemly  havoc  of  her  bones. 

Teresa  was  canonized  by  Gregory  XV.  in  1622.  The  honour 
was  doubtless  largely  due  to  her  ascetidsm  and  mystic  visions. 
She  called  herself  Teresa  de  Jesus,  to  signify  the  closeness  of  her 
relatfon  to  the  heavenly  Bridegroom,  who  directed  all  her  actions. 
Though  she  deprecated  excess  of  ascetic  severity  in  others,  she 
scourged  herself  habitually,  and  wore  a  peculiarly  painful  hair- 
doth.  But  her  life  shows  her  to  have  bisen,  besides,  a  woman 
of  strong  practicality  and  good  sense,  full  of  natural  shrewdness, 
and  with  unusual  powers  of  organization.  "  You  deceived  me 
in  saying  she  was  a  woman,"  writes  one  of  her  confessors;  "  she 
is  a  bearded  man."  She  was  brave  in  the  face  of  difficulties 
and  dangers,  pure  in  her  motives,  and  her  utterances,  some  of 
which  have  been  quoted,  have  the  true  ethical  ring  about  them. 
Her  MSS.  were  collected  by  Philip  II.  and  placed  in  a  rich  case 
in  the  Escorial,  the  key  of  which  the  king  carried  about  with 
hixxL  Besides  her  autobiography  and  the  history  of  her  founda^ 
tions,  her  works  (all  written  in  Spanish)  contain  a  great  number 
of  letters  and  various  treatises  of  mystical  religion,  the  chief  of 
which  are  The  Way  of  Pcrjectim  and  The  CaMe  of  ike  Soul, 
Both  describe  the  progress  of  the  soul  towards  perfect  union 
with  God. 

Her  works,  edited  by  two  Dominicans  were  first  published  in 
1587,  and  have  since  appeared  in  various  editions.  They  wre 
soon  afterwards  trenslatM  into  Italian,  French  (4.  vols.,  Paris, 
1840-46)  and  Latin;  an  English  translation  of  the  Life  and  worioi 
(except  the  letters)  by  A.  Woodhead  appeared  in  1669.  Other 
translations  of  the  Life  are  those  by  John  Ualton  (1851),  who  also 
trans  ated  The  Way  of  Perfection  and  the  Letters  (1902),  and  by 
I^vid  Lewis  (1870),  who  in  1871  also  translated  the  FoundatmHs. 
A.  R.  Waller  ceprinted  Woodhead's  translation  of  Tht  Way  of 
Perfection  in  "  The  Qoister  Librai^  "  (1901).  Biographies  appeared 
soon  after  her  death  by  the  Jesuit  Rtbera,  who  had  been  hw  cOn- 
fessor  (1602),  and  by  DiegodeYepcaiOoilfeHOr  to  Philip  II.  (1599)- 


Detailfare  also  given  in  Ribadeneyra's  Flos  Saneionm  and  fai 
Alban  Butk^r's  Lwes  of  the  Saints.  A  separate  blosuaphy.  with 
preface  by  Cardinal  Manning,  appeared  in  1865;  &  fuH  and  critical 
edition  of  the  Life  is  that  by  Mrs  G.  C.  Graham,  2  vols.  (1894). 
See  also  H*  Prinx  v.  Oettingcn-Spietberg,  Geschichte  i.  heil.  TKerena 
(Regensburr,  1899);  A.  Whyte,  Santa  Tensa,  an  aptrtciation^ 
wiih  some  of  the  best  passazes  of  ike  mritinp  (1897) ;  E.  HeUo,  Studies 
i»  Saintshtp  (190J). 

THBREZmA,  a  city  of  Btazil,  capital  of  the  state  of  Piauhy, 
<Ai  the  left  bank  of  the  Pamahyba  river,  about  220  m.  from  its 
mouth.  Pop.  (1890)  21,620;  for  the  commune  or  munidpio, 
3I1S33;  (i90<^>  estimated),  2SiOoo.  It  is  prettily  situated  on 
an  open  plain  and  is  laid  out  regidarly  with  broad  straight 
streets  with  seven  large  squares.  Among  its  public  buildings 
are  the  government  palace,  the  legislative  and  municipal  hall, 
the  '*Quatro  de  Setembro"  theatre,  Misericordia  hospital, 
public  market,  sanitation  and  public  works,  building,  courts, 
police  headquarters,  barracks,  &c.  The  town  is  characteristically 
Portuguese  in  appearance,  its  buildings  being  one  or  ti\x>  stories 
in  height,  plastered  and  frequently  coloured  outside,  with 
large  rooms,  thick  walls,  and  tile  roofs  to  ensure  coolness. 
There  is  one  lyceum,  or  high  school,  with  about  400  students, 
in  addition  to  its  primary  schools.  Its  manufacturing  industries 
include  a  cotton  miU,  foundry,  and  soap-works.  A  steamboat 
service,  with  three  small  boats,  maintiuns  regular  communication 
with  Pamahyba,  near  the  mouth  of  the  river,  besides  which 
there  are  a  number  of  independent  freight-carrying  boats. 
Therezina  was  founded  in  1852,  its  site  being  originally  called 
Chapada  de  Corisco,  and  was  named  in  honour  of  the  empress. 
Dona  Thereza  Christina.  It  was  made  the  capital  of  Piauhy 
in  succession  to  Oeiras. 

THBRMIDOR  (from  Gr.  tf^pyny,  heat,  and  Kapt»,  gift),  the 
name  given  during  the  French  Revolution  tO  the  deventh  month 
of  the  year  in  the  Republican  Calendar.  The  month  fell  in 
the  hottest  season  of  the  year,  beginning  on  the  X9th  or  20th 
of  July  and  ending  on  the  i8th  or  19th  of  August,  acconfing 
to  the  year.  As  in  all  the  other  months  of  the  Republlcaii 
Calendar,  each  of  the  days  of  Thermidor  was,  in  accordance 
with  the  suggestion  of  Fabre  d'£glantine,  consecrated  tq  some 
useful  object.  Thus  x  Thermidor  was  consecrated  to  spelt, 
to  Thermidor  to  the  watering-pot,  15  Thermidor  to  sheep,  and 
27  Thermidor  to  lentils.  The  most  important  event  that  took 
place  in  this  month  was  the  revolution  of  9  Thermidor  year  II. 
(27th  of  July  1794),  which  resulted  in  the  fall  of  Robespterte 
and  the  collapse  of  the  Terror.  The  name  Thermidorian 
(Thermidorien)  was  given  to  the  authors  of  this  revolutran  and 
to  the  supporters  of  the  reactionary  movement  of  which  it  was 
the  signal. 

See  C.  d'H6ricault,  La  Rtoelution  de  Thermidor  (2nd  cd'..  Pans, 
1878);  E.  B.  Coxirtols,  Rapport  fait  au  nom  de  la  commission  chor^U 
de  Vexamen  dcs  pajners  treuvis  chet  Robespierre  et  ses  complies 
(1795);  D'  A.  Martin,  Papitrs  inUits  .  .  .  subptrimh  om  omts  pm 
Conrtois  (3  vols.,  1828);  also  bibliography  in  M.  Toumeux,  Bibttog, 
de  la  ville  de  Paris  .  .  .  (1890},  voL  L,  nos.  4265-4309. 

THERHOCHEmsniT.  a  branch  of  Energetics,  treating  of 
the  thermal  phenomena  which  are  associated  with  chemical 
change. 

S  I.  That  vigorous  chemical  action  is  accompanied  by  a 
brisk  evolution  of  heat  is  evident  from  such  familiar  examples 
as  the  combustion  of  fuel  or  the  explosion  of  gunpowder.  The 
heat  attendant  on  these  actmns,  and  on  the  vital  processes  of 
the  animal  organism,  naturally  first  attracted  attention.  Robert 
Boyle,  A.  Crawford,  A.  L.  Lavoisier  and  P.  S.  Laplace,  P.  L. 
Dulong,  H.  Davy,  Count  Rumford,  all  concerned  themselves 
with  thermochemical  investigations  of  such  processes.  Their 
quantitative  experiments  were,  however,  too  rough  to  permit 
of  accurate  generalization;  and  although  Lavoisier  and  Laplace 
stated  the  prindplc  that  the  same  amount  of  heat  must  be 
supplied  to  decompose  a  compound  as  would  be  produced  on 
its  formation,  the  statement  was  not  based  on  exact  experi- 
ment, and  onlv  recctved  experimental  confirmation  much  later. 

The  beginnings  of  modern  thermochemistry,  though  made 
Independently  of  th{  doctrine  of  the  conservation  of  energy. 
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f$n  pi«ctical|y  CDntcmpocaneout  iritlf  die  woggHthm  of  tint 
bw,  and  without  it  tht  science  could  acaredy  have  reacbed 
the  degree  of  development  which  it  rapidly  attained.  Tbomaa 
Andrews  and,  especially^  G.  H.  Hesa  (1840)  were  the  fint  wiw 
systematically  invent  igstcd  thermochemicsl  cfiects  in  tolutlotti 
and  arrived  at  condui^ns  from  their  experimental  data  which 
still  possess  validity.  Andrews,  for  example,  found  that  when 
a  series  of  adds  were  under  simihir  conditions  used  to  neutralize 
a  given  amount  of  a  base,  the  quantity  of  heat'evolved  on  the 
neutralization  was  the  saofte  in  aU  cases.  Hess,  from  his  work, 
arrived  at  the  converse  conclusion,  that  when  sL  series  of  bases 
were  u^d  to  neutralize  a  given  amount  of  aa  scid,  the  heat  of 
neutralisation  was  always  the  same.  Both  of  these.statements 
are  correct  when  the  powerful  mineral  add  and  bases  are  con* 
tldered,  exceptions  oiily  arising  when  weak  adds  and  bases  are 
employed.  Again,  Andrews  discovered  that  when  one  metal 
displaces  another  ^om  solution  of  ita  salts  {e.g.  sine  with  solu- 
tions of  copper  salts),  the  thermal  effect  is  pcactkally  independent 
of  the  nature  of  the  add  radical  in  the  salt  employed.  Andrews 
Bkewise  found  that  when  the  heat  evolved  on  the  diqdacemeat 
from  its  salts  of  a  metal  M'  by  a  metal  M  is  ad^ed  to  the  heat  of 
displacement  of  another  metal  M'  by  MV  the  sum  is  equal  to 
the  beat  which  is  evolved  on  the  direct  displayemeAt  of  M' 
from  its  salts  by  M.  This  affords  an  example  of  a  prindpla 
which  had  been  stated  by  Hess  in  a  very  general  form  under 
the  name  of  the  Law  «/  CoaskuU  Heat  Swm%  nsmely,  that  the 
thermal  effect  of  a  given  chemical  actioa  ia  the  same,  indet 
pendent^  of  the  duuncter  and  number  of  the  tftsfsa  in  which 
it  takes  place.  Thus,  in  the  above  example,  it  is  immaterial 
whether  M  displaces  M'  fion  iucak  diiectity,  or  whether  M 
first  displaces  M',  which  is  then,  used  to  diqitoce  M'.  This 
Important  prindple  is  a  direct  consequence  <^  the  law  of  the 
conservation  of  energy,  but  waa  discoveced  independently  by 
Bess  from  anruratft  cxoeriment. 

Hess  empipyed  this  prindple  to  determine  indirect^  the  heiU 
t^JamwtUm  of  compounds  from  thdr  elements,  what  this  magnir 
tude,  as  is  generally  the  case,  was  inaccessible  to  direct  measure- 
nenu  Thus  tlw  beat  of  formation  ol  anhydioua  sine  aalphaU, 
2nS04i  whkh  cannot  be  determined  directly,  may.  be  arrived 
^  by  aummation  (in  Heas'a  units)  as  fottows."-^ 

Oaddatioa  of  Zn  to  ZaO     ...:...  5291  units 

^        S    toSOi 6384    » 

Dissolution  of  SOs  in  much  water 3566 

t,  ZnO  in  the  resulting  aqueous  HiSO«.  1609, 


t( 


Deduet  hmt  of  disselution  oTaohydfoaaZaSOA 


iS«50 
1193 


II 


Heat  of  formation  of  ZaSOi  from  Zn,  S,  and  4O*       ,•  146^ 
Heata  of  formation  are  stiU  determined  for  .the  most  part  ia  a 
Bcedaeiy  rifPit^r  manner. 

Hesa  alio  stated  another  prindple  on  empirical  grounds, 
which,  although  admitting  of  many  exoepUoos,  is  of  consider- 
able utflity  and  signHifanoe.  It  bad  been  known  long  before 
hii  time  that  when  soluitioDa  of  neutral  aalta  were  tniiied,  and 
no  predpitate  resulted,  the  mixed  aelaitioii  waa  also  nevtral. 
Hess  now  observed  that  in  the  process  of  mixlBg  such  neotral 
solutiona  no  thermal  effect  was  produced— that  is,  neutral  salts 
In  aqueous  solution  could  apparently  interdiange  thdr  radicals 
:irithout  ervottttion  or  absorptioa  of  heatk  Theae  eqMiimeatd 
Msttlta  were  generalized  by  him  under  the  title  of  the  La»  of 
TJurmoneiUrakiy. 

Mutt  the  investigatioBa  of  Htss  and  Andrew^  a  great  desl 
of  enellent  experimciital  work  was  performad  by  P.  A.  Favie 
and  J.  T.  Silbermataa,  whose  chief  theontiieal  adiievemeat 


the  rsGognitioQ  that  the  heat  of  aeatialization  of  adds  and 
basea  was  idditivdy  oompoaed  of  two  oopatantSi  one  deter- 
mined by  the  add  and  the  other  by  the  btM.  This  deduction 
harmoiiisrd  the  obeeryatiODs  of  Aadsewa  tod  of  Hess  preriously 
alluded  ta,  and  also  accounted  — tiirfig,  ay  for  the  Law  of 
TherBBoneutrality,  -"^-^^^mr 

Jolius  Thomscn  was  the  first  invtsfs^    *^  .rho  deKberatsly 
adapted  the  ptfndpte  of  tha  coossrv^S^Wor^^  gg  the  baris 


of  a  themochemujal  lystetti.  His  thermocheeucal  work  waa 
begun  in  1853,  but  moat  of  his  experiments  were  performed  in 
the  years  1860-^3,  the  whole  being  published  collectively,  under 
the  title  Tkermeckemia^  UntertuchungeHf  in  four  volumes. 
Somewhat  later  than  Thomsea,  Marcellin  P.  £<  Berthdot 
began  (in  1873)  a  k>ng  series  of  thermocbemical  determinations 
It  ^  to  these  two  investigators  and  their  pupila  that  moat  of  our 
exact  theraochemical  data  are  due. 

Thomson  and  Benhelot  independently  enunciated  a  gencnliflh 
tion  (commonly  known  aa  Berthelot'a  Third  PrincipU^'^ 
PritKiph^/  Mammum  Work),  which  may  be  suted  m  brief 
as  follows; — Every  pore  chemkal  reaction  is  accompanied  by 
€$ohtlien  of  heat.  Whilst  this  prindple  is  undoubtedly  applic- 
able to  the  great  majority  of  chemical  actions  under  ordiiwry 
conditions,  it  is  subject  to  numerous  exoeptioos,  and  cannot 
therdore  be  taken  (as  Us  authors  ori^ns^y  intended)  as  a 
secure  basis  for  theoretical  reasoning  on  the  connexion  between 
thermal  effect  and  chemical  affinity.  The  existence  of  reactions 
which  are  reversiUe  on  slight  alteration  of  conditions  at  once 
invalidates  the  prindple,  for  if  the  action  proceeding  in  one 
direction  evolves  heat,  it  must  absorb  heat  when  proceeding 
in  the  reverse  drectioiL  As  the  prindple  was  abandoned  even 
by  its  authors,  It  is  now  only  of  historical  importance,  althou^ 
for  many  years  it  exerted  ooQsiderable  influence  on  theEn¥>- 
chemical  research. 

fa.  Froyi  the  standpoint  of  the  law  of  conservation  of 
energy,  the  relation  between  chemical  and  thermoidiemical 
action  bears  the  following  aspects— A'given  amount  of  any  sub- 
stance under  given  conditions  possesses  a  perfectly  <tefiiiiite 
amount  of  intrinsic  energy,  and,  no  matter  what  chemical  and 
physical  transformations  the  substance  may  undergo,  it  wiU, 
when  it  returns  to  its  original  state,  possess  the  origi^  amount 
of  intrinsic  energy.  If  ^ifi  consider  now  the  transformation  of 
one  aystem  of  chemical  substances  into  another  system  under 
spediied  conditions,  we  shall  find  that  ia  general  the  Intrindc 
energy  of  the  second  system  is  different  from  the  faitrinsic  energy 
of  the  first.  Let  us  assume,  as  is  commonly  the  case,  that  the 
intrinsic  energy  of  the  initial  system  is  greater  than  that  of  the 
final  system.  When  the  firrt  syatem  then  is  trusformed  Into 
the  second,  the  excess  of  energy  whidi  the  former  possesses 
must  appear  in  the  shape  of  heat,  light,  decirical  energy, 
mechanical  eneigy,  Ac  It  ia  for  the  moat  "part  a  simple  matter 
to  obtain  the  excess  of  energy  entirdy  in  the  form  of  beat,  the 
amount  of  whidi  is  easQy  susceptible  of  measurement,  and  thus 
the  existence  of  lliermochemisiry  as  a  practical  sdence  is 
rendered  possible.  Siace  the  intrinsic  energies  of  the  two 
aystems  under  given  conditiona  are  invariable,  the  difference 
between  them  is  constant,  so  that  the  heat  evolved  when  the 
first  system  is  converted  into  the  second  is  equal  to  that  ab- 
sorbed when  the  second  ayatem  is  vfr-tranaformed  Into  the  fiirt 
(d.  Lavoisier  and  Laplace,  osrfs,  1 1).  The  total  thermal  effect, 
too,  which  B  associated  with  the  transformation,  must  be  the 
same,  whether  the  transformation  Is  conducted  directly  or  in- 
directly (Hess'a  Law  cf  CamtotU  HmI  Sums),  since  the  thermal 
effect  depends  only  on  the  intrinsic  energies  of  the  initial  and 
final  systems. 

Since  the  intrmsic  energy  of  a  substance  varies  with  the 
conditions  under  which  the  substance  ezista,  it  is  neoeaaaiy. 
before  proceeding  to  the  practical  application  of  any  of  the 
laws  mentioned  above,  accuratdy  to  spedfy  the  oondiClons  off 
the  initial  and  final  systems,  or  at  least  to  secure  that  Aey  shall 
not  vary  In  the  operations  considered.  It  is  also  a  necessary 
eondKion  for  the  application  of  the  preceding  lawa  that  no  font 
of  enei*gy  except  heat  and  the  Intili^  energy  of  the  subatanceft 
should  be  ultimately  involved.  For  example,  when  metallic 
zinc  is  dissolved  in  dflute  sulphuric  add  with  production  of 
zinc  sulphate  (in  solution)  and  hydrogen  gas,  a  definite  quantity 
of  heat  is  produced  for  a  given  amount  of  zinc  dissolved,  pro> 
vided  that  the  excess  of  energy  In  the  initial  system  appean' 
entirdy  as  heat.  This  prorision  may  not  always  be  fulfilled, 
aince  by  placing  the  sine  in  electrical  contact  with  a  piece  of 
plaUattffl,  Hkewise  faamarNd  la  the  stdphuric  ac^,  w»  cafli 
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fnoate  4  cumnt  of  electxidty  tlmra^  the  lolvtioii  tad  tiie 
BteUUc  pftit  of  the  diodL  The  reaction  as  befora  is  com- 
pletely expressed  by  the  chemical  equation  Za+HsSOi 
»ZaSOtH+f,  the  initial  and  final  systems  being  exactly  the 
fame  as  in  the  fizst  case;  yet  the  amount  of  heat  generated  by 
the  actkm  is  much  smaller,  s  quantity  of  the  intrinsic  enecgy 
having  been  oonveited  into  electrical  energy.  Thia  electrfcal 
eneigy,  however,  is  equivalent  to  the  heat  which  has  disappeared, 
for  it  has  beoi  shown  experimentally  that  if  it  4s  converted  mto 
heat  and  added  to  the  heat  actually  e^ved,  the  total  quantity 
of  heat  obtained  is  exactly  equal  to  that  produced  by  the  direct 
dissolution  of  the  xiiic  in  the  absence  of  platfaium. 

%  3.  The  following  conditions  have  to  be  considered  as  affectmg 
in  a  greater  or  less  degree  the  Intrinsie  eneigy  of  the  mitlal 
and  final  systems: — 

(z)  PQution  of  solutions. 
(3)  Physical  state. 

(3)  Change  of  volume. 

(4)  ADotropic  modifications. 

(5)  Temperature. 

(1)  Generally  speaking,  there  is  a  conridefable  thermal  effect 
WMQ  a  substance  is  dissolved  in  water,  and  this  effect  varies  in 
magnitude  according  to  the  amount  of  water  emfrfoyed.  It  is  only, 
however,  when  we  deal  with  comparatively  concentrated  solutions 
that  the  heat-effect  of  diluting  the  solutions  u  at  all  great,  the 
heaKhange  on  diluting  an  already  dilute  solution  being  for  roost 
practical  purposes  n^igible.  In  dealing,  therefore,  with  dilute 
solutions,  It  is  only  necessary  to  state  that  the  solutions  are  dilute. 
the  eaact  degree  of  dilution  being  uninporunt.  It  occaeioaally 
happens  that  a  change  in  dilution  affects  the  chemical  action  that 
occurs.  Thus  if  conoentnted  instead  of  dilute  sulphuric  atid  acts 
upon  anc,  the  action  takes  place  to  a  great  extent  not  according 
to  the  equation  given  above,  but  according  to  the  equation 

Zn+aH,SO«-ZnS04+SOi+3HA 
sulphur  dioride  and  water  being  produced  instead  of  hydrogen. 
Hcve  we  have  a  different  final  system  with  a  different  amount  of 
intrinsic  energy,  so  that  the  thermal  effect  of  the  action  is  alto- 
gether different. 

(2}  The  physical  sUte  of  the  reacting  substances  must  be  con- 
sidered, since  compaiativcly  large  amounts  of  heat  are  absorbed 
00  fusion  and  on  vaporization.  Thus  the  heat  of  fusion  of  ice 
(for  H^oiS  g)  is  1440  cai.,  and  the  beat  of  vaporisatioa  of  water 
at  loo^.  for  the  same  quantiQr,  9670  cal. 

CS)  Tne  effect  of  change  of  volume  aninst  external  pressure 
(due  to  production  or  consumption  of  mechanical  energy)  may  be 
neglected  in  the  case  of  solids,  liquids  or  solutions,  but  must  usuaHy 
be  tahso  into  account  iriien  gases  are  dealt  with.  Each  gramme- 
molecule  of  a  gas  which  appears  under  constant  pressure  during  a 
chemical  action  (e.g.  hydrogen  during  the  action  of  sine  on  dilute 
sulphuric  add)  performs  work  equivalent  to  fl8o  cal.  at  the  onfinary 
tempenture^  which  must  be  allowed  for  in  the  thennochcmica] 
cakuktion.  A  similar  correction,  of  opposite  sign,  must  be  made 
when  a  gramme-molecule  of  gas  disappears  during  the  chemical 
action.  .  '        , 

(4)  When  a  substtnce— *.r.  carbon,  phosphorus,  sulphur— exists 
In  allotropic  forms,  the  pardcular  variety  employed  should  always 
be  stated*  as  the  conversion  of  one  modificatiOii  into  another  is 
frequently  attended  by  a  considerable  thermal  effect.  Thus  the 
conversion  of  yellow  into  red  phosphorus  evolves  about  one-sixth 
of  tlie  beat  of  combustion  of  the  latter  in  oxygen,  and  so  the  know- 
ledge of  whkh  variety  of  phosphorus  has  been  employed  b  of  essential 
importanoe  in  the  thermochemistry  of  that  dement. 

(5)  The  influence  of  temperature  on  the  thermal  effect  of  a 
chemical  action  is  sometimes  considerable^  but  since  the  initial  and 
final  temperatures,  which  alone  determine  the  variation  in  the 
thermal  effect,  are  in  almost  ail  cases  within  the  ordinaiy  laboratory 
faage  of  a  few  degrees,  this  influence  may  in  geneeal  he  neglected 
without  serious  error. 

i  4.  Methods.— In  order  to  estimate  the  thermal  effect  of  any 
chemical  process,  use  is  made  of  the  ordinaiy  methods  of  calorl- 
Sietiy,  the  particular  method  being  selected  according  to  the 
nature  of  the  chemical  aaion  involved.  In  almost  eveiy  case 
the  floethod  of  mixture  (see  CALORWETRy)  is  employed,  the 
method  of  fusion  with  Bunsen's  ice-calorimeter  being  only 
used  in  special  and  rarely  occurring  circumstances. 

As  a  very  great  number  of  important  chemical  actions  take 
place  on  mixing  solutions,  the  method  for  such  cases  has  been 
thoroughly  studied.  When  the  solutions  employed  are  dilute, 
no  water  is  [Jaced  in  the  calorimeter,  the  temperature<hange 
al  th#  solntions  themselves  being  vscd  to  estimate  the  thermal 


effsct  |>Nmght  about  by  mixbg  the&.  Known  quantities  of 
the  lohitions  are  taken,  and  the  tamperatore  of  each  is  ac- 
curately measured  before  mfadng,  the  solutions  having  been 
allowed  as  far  as  possible  to  adjust  themselves  to  the  same 
temperature.  The  change  of  temperature  of  the  solutknn 
after  the  mixing  has  taken  place  Is  then  obsoved  with  the  umal 
precautionSb  It  is  of  course  hi  such  a  case  necessaiy  to  know 
the  specific  heat  of  the  liquid  in  the  calorimeter.  Tbomsen  by 
dhect  experiment  found  that  the  heat-capadty  of  a  dihite 
aqueous  solution  diverged  in  general  less  than  x  per  cent,  fmm 
the  heat-capadty  of  the  water  contained  in  it,  the  divergence 
bemg  sometimes  in  one  sense,  sometimes  hi  the  other.  He  there- 
fore abstained  from  deterndning  for  each  case  the  specific  heats 
of  the  solutions  he  employed^  and  contented  himself  with  the 
above  approximation.  Berthdot,  on  the  other  band,  assumed 
that  the  heat-capadty  of  an  aqueous  solution  is  equal  to  that  of 
an  equal  volume  of  water,  and  calculated  his  results  on  this 
assumption,  which  involves  mudi  the  same  uncertainty  as  that 
of  .Thomsen.  Since  thermochemical  measurements  of  th^  type 
may  be  frequently  performed  with  an  error  due  to  other  causes 
of  much  less  than  1  per  cent,  the  error  introdticed  by  dther  of 
these  assumptions  is  the  cUef  cause  of  uncertainty  hi  the  method. 
The  calorimeter  used  for  solutions  n  usually  cyffndrical, 
and  made  joi  g^ass  or  a  metal  whidi  is  not  attadced  by  the 
reacting  substances. .  The  total  quantity  of  Kquid  empkgred 
need  not  in  general  exceed  half  a  litre  if  a  snffidently  deflcate 
thermometer  Is  avaBable.  The  same  type  of  cahMimeter  is 
used  in  deterndning  the  heat  of  sohitioik  <rf  a  solid  or  Kquid  in 
water. 

OimbustioB  calorimeten  are  employed  for  observing  the  heat 
generated  by  the  briric  hitenction  of  stibstances,  one  of  which 
at  least  is  gaseous.  They  are  of  two  kinds.  In  the  dder  type 
the  con^bustion  diamber  (of  metal  or  glass)  is  sunk  in  the  calori- 
meter proper,  tubes  being  provided  for  the  entrance  and  exit 
of  the  gaseous  substances  Involved  in  the  action.  These  tubes 
are  generally  in  the  form  of  worms  immersed  In  the  water  of 
the  calorimeter. '  In  the  newer  type  (wfaidi  was  first  proposed 
by  Andrews  for  the  combustion  of  gases)  the  chemieal  aotion 
takes  place  In  a  completely  closed  combustion  cimmber  of 
sufficient  strength  to  resist  the  pressure  generated  by  the  sudden 
action,  which  is  often  of  explosive  violence.  The  sted  com- 
bustion chamber,  is  of  about  350  cc.  capacity,  and  is  wholly 
immersed  in  the  calorimeter.  To  withstand  the  diemical 
action  of  the  gate,  the  "  calorimetric  bomb  "  is  lined  dther 
with  platinum,  as  in  Berthdot's  apparatus,  or  with  porcelain, 
as  in  Mahler's.  For  ordinary  eombustions  compressed  oxygen 
is  used,  so  that  the  combustil^e  substance  bums  almost  in- 
stantaneously, the  action  being  Induced  by  means  of  some 
dectrical  device  which  can  beoonttolled  from  without  the  calori- 
meter. The  accuracy  of  heats  of  combustion  determined  in  the 
closed  cmknimeter  Is  in  favonrable  cases  about  one-half  per  cent, 
of  the  quantity  estimated. 

i  5.  l/nUs  mud  NoMimt.-^Tht  heat-units  employed  in  thermo* 
chenustiy  have  varied  frotn  time  to  time.    The  followins  are 
those  which  have  been  hi  most  geneial  user- 
Small  calorie  or  gramme  calorie  ....     cal. 

Laige  or  IdloRamme  calorie Cal. 

(lentuple  or.    ntional "  calorie     '      .      .      .      .    K. 

The  centuple  calorie  is  the  ansount  of  heat  required  to  raise 
I  g.  of  water  frotn  o*-C.  to  100*  C,  and  is  approximately  equal 
to  100  cd.  The  large  calorie  b  equd  to  xooo  caL  In  view  of 
the  not  yery  great  accuracy  of  thetmochemlcal  messuremonts, 
the  precise  definitiMi  of  the  heat-unit  employed  is  not  a  xnsater 
of  spedd  importance.  It  has  been  piopoeed  to  adopt  the  iosde, 
with  the  symbol  j,  as  thermochemical  unit  for  small  quantities 
of  heat,  large  amounts  being  expressed  in  terms  of  the  kUqfouU, 
Kj«  xooo  j.  (For  the  exact  refedon  between  these  heat-uiiita» 
see  CAiouMBntY.)  For  ordinary  thermochemical  work-  we 
may  adopt  the  relarioii  x  cd.  *  4*kS  j,  or  x  Cd.  «  4>x8  K|. 

Except  for  techndogicd  purposes,  thermochemicd  data  are  not 
refentd  to  udt  qoandty  of  matter,  but  to  chcmied  quandties 
*     to  the  gmmmt  eqMivalenia  or^  gnmme-molecucs  of   tha 
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MBtft^ff  — *«^^«»<'^>  AT  to  MMM  maltjalri  <d  thcia.  The  nnttt^m 
TOcb  Julius  iMTOsen  eiqpbyed  t9  expKss  hi*  thennocbenucal 
measurements  b  still  extensively  used,  And  is  as  foUowB?— The 
chemicel  symbols  cf  the  rakting  sobtfaaocs  are.wikton  am  juifta- 
positsoD  ond  separated  bv  commaa;  the  whole  ta  thea  encloaed 
Ui  brachets  and'  coaaeoted  by  the  sign  of  eouafity  to  the  aoadaer 
Mjimssing  the  thermd  effect  of  the  action.  The  chemical  qrmbolB 
stand  for  qbaatities  measured  in  graniflses,  and  heat«v«kition  ia 
Icelnaed  as  posithfc,  heat-abaofption  as  negatiyt.  Tbua 

CSi^I- 71100  cal. 

indiCBtea  that  71 100  calories  are  evolved  friiea  $t  gaamaMa  of 
aalpbur  react  with  aXi6  naromes  of  free  oxypep  to  form  sulphur 
dioxide.  It  is  of  course  decesasry  in  accdrate  work  to  state  the 
oaikiltlona  of  the  leactioB.  Ia  the  above  instance  the  sulphur 
M  aupposed  to  be  in  the  solid  ihonbic  roodificatian,  the  oocygea  and 
sulphur  dioxide  baing  in  the  gaseous  state,  and  the  initial  and  final 
syMcms  being  at  the  ordinary  temperature.   Again,  the  equation  . 

[3N,0)**i8$oocaL 

iadjcatea  that  ai  aB  grammes  of  nitrogen  could  be  laada  to  omta 
directly  with  16  grammes  of  osgrgen  to  form  nitrous  oxide,  the 
u,nion  would  cause  the  absorption  of  18500  calories.  When  sub* 
stances  in  solution  are  dealt  w1^  Thomsen  indicates  their  itate 
by  affixing  Aq  to  their  symbols.  Tiias 

[NaOH  Aq,  HNO«  Aq)  - 13680  cal.' 

repcesents  the  heat  of  neutralixation  of  one  gramme^utvalent  of 

Suscic  soda  with  nitric  add,  each  in  dilute  aqneoua  solution  before 
ing  brought  into  contact.  One  drawback  01  Thomsen's  notation 
is  that  the  nature  of  the  final  eyittaaa  is  not  indicated,  although  thia 
4e{act  ia  genecal  causes  no  ambicutty. 

Berthelot's  notation  defines  Both  initial  and  final  svstems  by 
giving  the  chemical  equation  for  the  reaction  considered,  the  thermal 
iffect  bring  appendoti,  and  the  state  of  the  various  substances 
^eiiv  afixed  to  their  fomidae  after  bradEeta*  W.  Ostwald  has 
ppaposed  a  modification  of  Berthelot's  method  which  has  many 
advantages,  and  is  now  commonly  in  use.  Like  BertheIot..be 
writes  the  diemical  equation  of  tne  reaction,  but  in  addition  he 
considers  the  chemical  formula  of  each  sobotanee  to  express  not 
onl)r  its  material  oompoaitlon,  hot  also  the  (unknown)  vaJoe  of  its 
intrinsic  energy.  To  the  rivbt-hand  member  of  the  equation  he 
then  adds  the  number  enneaeing  the  thermal  effect  of  the  reaction, 
heat-evolution  being  as  before  oonnted  positive,  and  heat-absorp- 
tion  negative.  The  mass-equation  theh  beoonigs  an  energy-equation. 
He  thus  writes 

whidi  aypwasaa  the  fact  that  the  intrinsic  energy  of  the  quantities 
of  sulphur  and  oxygM  considered  eMcnads  that  of  the  sulphur 
dioxide  derived  from  them  by  71100  oal.  when  thermal  units  are 
cmi^oyed.  The  equation 

Ht+lt**aHI-'iaao9  caL 

smmssia  that  .undar  osftain  conditions  the  intrinsic  eiifcigy  of 
tiyidfiodic  add  is  greater  than  ^  ii^rinsic  energy  of  its  oom- 
■wient  elements  by  laaoo  cat,  t^  that  hydriodic  acid  is  tormed 
nom  its  elements  with  absorption  of  thia  amount  of  heat.  Energy- 
pquatiooa,  such  as  the  above*  may  be  <q>ccated  with  precisely  as 
if  the^  were  algebcsic  eg«atioos«  a  prpfierty  which  is  of  great  advan- 
la^  m  calculation.  Thus  by  transposition  we  nuiy  write  the  kst 
•miation  aa  foUowa:— > 

aHI-U«4-Is4*iMoacaL, 

and  thus  express  that  hydnodic  add  when  decomposed  Into  its 
elements  evolves  iz2oo  cal.  for  the  quantity  indicated  by  the 
equation. 

Ostwald  has  made  the  furth^  pit>posal  that*  the  formulae  of 
solids  should  be  printed  in  heavy  type  (or  within  square  brackets), 
of  liquids  (solutions,  Sac.)  in  oralndry  type»  and  of  gases  in  italics 
(or  within  curved  brack^s),  so  that  the  physical  state  of  the  sub- 
stances might  be  indicated  by  the  equation  Itsetf.  Thus  iht^ 
equation 

a+aKI.  Aq^aKCL  Aq+UfS'AOO  cal, 
or  (ds)  +aKl ,  Aq  -^KCl,  Aq +1111+5^400  cal., 

would  express  that  whsngaao^us  cUodna  acta  on  a  solution  of 
potassium  Iodide,  with  separatiod  of  solid  iodine,  52400  calories 
are  evolved. 

(  6.  Htai  of  Formatwm.—'VQit  thcnnochemical  calculations 
it  js  of  great  importaAoe  to  knov  iha  liaM  of  formatioo  of  com" 
poundu  from  their  elemenU,  even  when  the  combinati6n  cannot 
be  brought  abotU  directly.  -  As  an  example  of  the  uae  of  Ost- 
vald's  enAiy-cqiiaiions  for  the  indirect  determination  we  nuy 
take  the  case  of  carbon  nKNioaride. 

The  following  equations  give  the  result  of  dirvct  experiment :-~ 


If  now  it  ia  lemiitcd  to  find  the  heat  of  formation  of  the  com*' 
pound  CO,  whadi  cannot  be  directly  ascertained,  we  have  msrdy 
to  subtract  the  second  equation  from  the  first,  each  Qrmbol  repre*' 
aenting  constant  intrinsie  energy,  and  thus  we  obtain  ^ 

C+O-CO-a6300  cat., 
or  C+0*CO+a63DOoaL, 

that  is,  the  heat  of  formation  of  a  gramme-motecule  of  carboii 
monoxide  is  96300  eaL 
Aa  has  already  been  stated,  the  heat  of  formation  of  a  oooa* 

C>und  M  the  amount  (expressed  in  thermal  units)  by  which  its 
trinaioenefgy  eaoeeda  or  laUs  short  of  that  of  the  elemeats  which 
enter  into  iu  oomposition.  No«r  of  the  abedute  values  of  intrinsie 
energy  «c  know  nothing;  we  can  only  estimate  differences  of 
intrinsic  energy  when  one  ^atem  is  compared  with  another  Into 
which  it  may  be  directly  or  faidirectly  converted.  But  since  the 
Elements  caimot  be  eonverted  one  into  the  other,  we  are  absolutcri^ 
without  knowledge  of  the  rdative  vahsn  of  their  intrinnc  eneivy. 
This  being  the  case,  we  are  at  liberty  to  make  the  assumption  that 
the  intrinsic  energy  of  each  dement  (under  apedficd  conditions) 
Is  aeit>,  without  thereby  introducing  any  risk  of  self-contradiction 
in  thermochemical  calculations.  Thb  assumption  has  the  great 
advantage,  that  the  intiiasic  energy  of  a  compound  rehuiveiy  to 
ka  dements  now  appean  aa  the  heat  of  formation  X)f  the  com- 
pound with  its  sign  reversed.  Thus  If  we  consider  the  energy* 
equation 

C+0»-<r(^+943«>  ca!., 

and  replace  the  symbols  by  the  values  of  the  intrinsic  eaeigy, 
vix.  sero  for  carbon  and  oxygen,  and  x  for  carbon  dioxide,  we 
obtain  the  equation 

0+0  -x+94300  cal. 
or  X—  ->943oocal. 

With  knowledge  then  of  the.  heats  of  formation  of  the  substances 
involved  in  any  cheouosl  action,  we  can  at  once  calculate  the 
thermal  effect  01  the  action,  by  placing  for  each  compound  in  the 
ener^-equation  its  heat  of  formation  with  the  sign  reversed, 
i^.  Its  heat  of  decompodtton  into  its  elements.  Thus  if  we  wish 
to  ascertain  the  thermal  effect  of  the  action 

Mg+CaO*MgO-fCa, 

we  may  write,  knowing  the  heats  of  formation  of  CaO  and  MgO 
to  be  131000  and  146000  respectively. 


O-13I00O' 


'O-i  46000 +x 
•  15000  cal. 


Since  heats  of  formation  afford  such  convenient  data  for  calcula- 
tion on  the  above  method,  they  have  been  ascertained  for  aa  many 
compounds  as  possible. 

Substances  with  positive  heats  of  formation  are  termed  ex»- 
tkermic;  those  with  negative  heats  of  forhation  are  termed  endo- 
thermic.  The  latter,  which  are  not  very  numerous,  give  out  heat 
on  decomposition  into  their  elements,  and  are  more  or  less  unstable. 
Amongst  endothermic  compounds  may  be  noted  hydriodic  add; 
HI,  acetylene,  C::tHs,  nltfous  oxide,  N«0,  nitric  oxide,  NO,  aaolmide, 
NtH,  nitro^n  trichloride,  MCli.  Some  of  these  pass  into  tbein 
elements  with  explosive  violence,  owing  to  the  heat  eenented  by 
thdr  decompoation  and  the  gaseous  nature  of  the  products. 

• 

I  7.  Heai  of  CowibustwH.—Tht  thennochemical  nagnitude 
which  is  universally  determined  for  organic  compounds  is  (ho 
heat  ol  oombnstion,  usually  l^y  means  of  the  caioiimetric  bomb. 
The  rdation  between  the  heat  of  combustion  of  a  hjrdcocarbon 
and  its  heat  of  fonnaikm  tnay  be  scadily  ween  from  the  following 
example.  Hie  hydrocarbon  methane,  CH4,  when  completely- 
buned  to  carbon  dioxide  and  water,  generates  913800  cat  We 
may  theiefore  write  . 

CHc+40«COk+2H|0+2<58oo. 

Now  we  know  the  heats  of  formation  of  carbon  dkndde  (from 

diamond)  and  of  liquid  water  to  be  94300  cal.  and  68300  caL' 

respectively.  The  above  equation  may  consequently  be  written, 

if  X  Is  the  heat  of  formation  of  methane, 

-«-H>  — 9430o-^a  X68300)  +313800 
x-*  17000  cal. 

This  heat  of  formation,  like  that  of  most  hydrocarbons,  is 
comparatively  small:  the  heat  of  formation  of  saturated 
hydrooaitxms.  is  always  positive*  but  the  heat  of  formation 
of  uniatuated  hydrocarbons  is  frequently  negative.  For 
example,  ethylene,  CtH4,  is  formed  with  absorption  of  i6aoo  cal., 
acetylenot  CtHt,  with  absorption  of  59200  cal.,  and  liquid 
bensene,  CJH^  with  absorption  of  9100  cal.  Since  the  heat  of 
combnsiion  of  a  hydrocarbon  is  equal  to  the  heat  of  combustion  of 
the  dirbon  and  hydrogen  it  contains  minus  its  best  of  formation. 
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those  hydnKirbons  with  praitive  heal  o(  fonnalioii  gencnle 
less  beat  od  buming  tbao  tbe  rLemenls  from  which  they  wcic 
fonned,  whHsI  tbOK  *iCh  «  Mgttivt  heU  of  lomuliou  geiicnU 
more.  Tbu»  the  beat  geucrited  by  the  combiution  o[  dcelyleoe, 
CHi,  is  3i6c»e  ul.,  ohtRU  Lhe  hut  of  combiuUon  ol  Ibe 
urboD  wwl  hydiQien  compHiiig  It  is  only  35690D  caL,  Ibe 
differeau  being  equal  to  the  negative  heat  of  fotBUtJMi  of  tlM 
■otyktie. 

For  mbtUBat  coiuiitiiiE  of  oriwi^  hydnnn  and  Biy|*ii.  • 
nile  traa  eariy  daviiBd  tot  ibe  purpoac  «  mialily  calculate  tbcu 
beat  of  eomhintioa  U.  J.  WeTtn'i  nie).  Ti*  oinen  cDnuined 
in  the  eonpound  iiaa  deducted,  Kvetber  with  tin  cqciivaJcot 
anuuM  of  hydrofn,  siid  Iha  beat  at  conibuiriDii  of  the  compaund 
■aa  tbea  lalm  Co  bi  aqual  (o  tbe  hiaii  oT  pambuiiwn  ol  the 
dMHDCB  ia  Ibe  niidiiii.  That  tbe  rule  ii  not  very  accuiale  may 
be  teen  fitHn  tho  foHovins  eaainplB.  Cane-aurar  baa  the  fDTDiula 
CuHaOtb  AoconliK  to  WelMr'a  nib  »e  dedwt  11  O  with  the 
equivalent  ainnuit  of  hydroccn.  nanwiy,  31  H,  and  axr  kit  with 
IM  re^ue  11  C  the  beat  d  conbuKHn  of  whicb  ia  1131600  cat 
Tbe  obiEfved  heal  of  combuKioa  el  aucar  ii,  bowever,  lutooi^ 
■o  that  the  etfor  of  the  rule  it  hen  M  per  ceat.  A  mucdniettH 
aHroaamaliDfl  to  the  heat  ct  tsmbuttioq  of  fucb  Bubtuncoa  ia 
obtained  by  deducting  tbe  ovygen  tcgelber  wnb  the  aiiwunt  of 
carbon  neceaiary  to  fcam  CC^  and  rhen  Bwrfaintriff  ihe  Amouni 
of  beat  produced  by  tlie  residual  c 
■bon  cate  wt  thoidd  deduct  with 
ef  carbon  J-J  C.  Ibus  obtaining  tlie  indue  6'S  C 

'--  "- "  yield  (fi-sX94Joo)-f(iixi68i 
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HBt     . 
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Within  IhB  error  o[  Mperiment  these  numbera  are  Idenllcal. 

It  wu  at  ODC  lime  thought  that  ibe  gteatei  the  beat'  o( 
seutralimlion  of  an  add  with  a  given  bate,  tbe  greater  «ai  the 
ilrerglh  of  the  add.     It  is  now  taown,  however,  that  when 

either  greater  or  le»  than  the  normal  vahie  for  powerful  add* 
uid  bosea,  10  that  Lhere  la  no  proportionahty,  or  even  paralldiam, 
between  the  sirengtha  of  adds  and  their  haau  of  neutnUltatioa 
{net  SoLtnioHi). 

i  g.  Miel  el  fobUuii.— When  luhftanw*  eetdily  combine 
with  water  10  form  hydraiica.  the  beat  of  aohjtion  in  water  la 
mially  poAive;  when,  on  the  other  hand,  they  do  not  rcadilr 
lorm  hydiBln.  or  when  they  are  already  hydialed,  llie  beat  of 
■oluiion  is  usually  negative.  The  foUcnring  examples  thow  the 
alieot  of  hydiatkm  dd  beat  of  uhitiDn  hi  ■  large  quanlily  of 


Na,SO. 
Nt«>.  H.O 
Nafi04  loHiO 


+4*0  cat 


ApplUalim  bI  Uk  Stcand  Lm  »{  TAtnudyUnnu  te 
himitlrj- — What  ii  commonly  tindenlood  by  ihwmo- 
y  is  baled  eniirtly  on  the  first  taw  of  thertnodynainka, 
(cent  years  great  ptogictt  ba»  been  made  tl  Hk  jiudy^ 


of  tbenical  eqnlHbriam  bjr  tb*  aptUcalion  of  tiM  tecond  liwr 
For  an  account  of  woili  la  Ihii  direction  lee  QmaocKL  AcnoK. 
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,  1897);  W.  datwaU,  LabrWl 
ol.  ii.  part  I.  pp.  I-S17  <L«pD(, 
il.  Wilnw  Bi^Mmll  14   T^tH 


hot,  iirtiiu,  force}.' 

geneni  ideDce  of  Enetteiici  which  deals  with 
between  tbcnn*]  and  mechanical  energy,  and  the  iiansioima- 
tioos  of  beat  into  work,  and  vice  vena.  Other  IraiufotnialioiK 
of  beat  are  often  indudcd  under  the  same  title  (ice  EHEiCEna). 
An  hlMorkai  account  of  the  devdopment  of  thcnmdyn^bica  ii 
given  in  the  article  Heat.  The  object  of  the  present  arfick 
is  to  illustiate  tbe  practical  application  ol  the  two  leDcral 
prindplea—  (i)  Joule's  law  of  the  equivalence  of  beat  and  work, 
and  (i)  Carpot')  principle,  that  the  efficiency  of  a  teveisible 
engine  depends  only  on  the  temperatures  between  which  it 
woihi;  Ibeie  priodpla  an  commonly  known  ai  the  first 
and  scwod  iawa  of  tbermodynamics.  Tbe  applkatiop  will 
netauiily  be  confined  to  simple  <Be*>uch  at  arrrotnaunly 
met  with  in  practice,  or  are  required  for  teference  ia  oignaM 

i.  Apptiealidt  of  lit  Fbit  Id*.— The  complete  tiansforma' 

process  of  dctradalton,  is  always  pouible,  and  is  made  the  baA 
of  eiperimenia  for  Ibe  determination  of  tbe  mecbaniol  equi- 
valent of  the  bat  unit  (aee  CALOamxray).  The  convene  pro- 
cos  of  tbe  tranafonnaliiia  of  heat  Into  tnecJuaial  wwkwotlMT 
forma  of  energy  li  tubjtct  to  Umitatlona. 

When  a  Duastity  of  heal,  fi,[a  Hipplied  to  a  body,  part  is  expended 
in  niiing  tha  (mperaiun  of  (he  body,  or  in  aapaiidji«  the  vtlune 
against  molecular  foicci,  and  ii  n-preaentad  by  an  incnaie  in  tha 
total  quantily  of  energy  cantaiawl  hi  the  body,  wblch  it  geneiadv 
called  tu  Mriwnc  Enerty,  and  wifl  be  denoted  by  tbe  tynbol  8. 
Tbe  renalader  <t  cqahnTcm  to  the  exMnal  wwfc.  IT,  dsael^dM 
body  in  expanding  or  otberwiH.  which  can  be  ullllaedfor  meebanical 
p<ifKwg,andceaae>ioeiciit  aibeaililht  body.  Tbe  applicatioa 
of  tbe  fim  law  leads  inunediately  ta  tbe  equation, 

H-E-Bt+Wv  :<  .  .  .  .  0) 
ib  which  Bt  rebtatente  (ba  qvaodty  o(  aoMcy  orillnllly  pr«nn  In 
tbe  body,  and  all  the  qnanlillei  an  mppotKl,  at  utual,  to  ba' 
eipreiied  In  mechanical  nnka.  This  egiatlon  ia  generally  tma 
lot  any  aertet  of  trantformationt,  pnndded  that  we  regard  /fand  Ir 
aa  lepHtmiag  tbe  atttfcefc  mm  of  aK  the'  quantitiei  of  beat 
■qxilled  le.  and  of  wwfc  duM  ty  iha  bodiv  haat  taken  Jtaa  th* 
bfafy  or  work  done  M  tha  body  baing  nciontd  nefatiw  te  th* 
•ummation.  Z-E«  then,  i^naaaa  the  total  Inctive  d  tha 
iitrintic  energy  of  the  bai&  In  fla  final  ilatB.  wMch  may  be  dettf 
mined  by  moZaurlnf  H  and  W^  If  after  any  aeriea  or  cycle  nf 
ttanjrfornialioA  the  body  It  ftntcced  to  lit  initial  Bale,  Vc  mutt 
have  £-Bk  whence  it  ikowttUt  H-If.    Bui  thIa  almph  tela- 


,. _  cjtle  depevda  on  the 

limiti  of  temperatun  in  a  manner  which  forma  the  subject  of  the 

3.  /ndwoMr  w  ^■r.  Dfalmni— The  dgnlficuiee  eif  rriathHi  (0 
is  beat  appreciated  by  conilclering  the  graphic  representation 
of  cpiantitiei  of  heat  and  energy  on  a  work-diagram. 

f>n  (he  familiar  intlicaior  diagram  (he  state  of  the  worldag  tulH 
ttance  it  repretented  by  lb*  position  of  a  point  called  the  "  ttaie' 
Bsin,"  dehntd  by  the  vajuai  of  the  inimiii  a  and  vahime  a  a 
mml  mui,  at  ordinata  aad  abtcitsi  rttticctinly  (te  i).  Aay  liM 
( "  path  "  or  "paph '7<0B  Ibediagiam.  tucb  ai  BCD.  itpntusi 

Itirough  which  tbe  tobstance  may  be 
fomation,    I[  Is  tasitly  atnuned  tkt 

SaLy  unifona  throuthout  its  nau  at  any  iI 
hcrWite  lhe  Iian^oiRuIlon  could  nor  be  fully 
diagram,  and  would  not^be  rrveTilblp.  Tbe 
'  tbe  path  icpreaenta  the  ei^emal  weili  done  t 
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ptpamBng  from  B  t»  D»  which  m  audytioJIy  repnwented  by»  the 
tnu^ial  o(  pda  takeo  along  the  givea  pathk  Any  doeed  path  or 
figure,  such  as  ABCD,  represents  »  complete  cycW  or  series  oi 
operations,  in  the  course  01  which  the  substance  is  restored  to  ttn 
original  state  with  respect  to  temperature,  intrinsic  energy  and 
other  properties.  The  area  DABM  under  the  return  path  ip 
diminishing)  represents  work  done  o»  the  substance,  or  against 
titt  bach-pressure,  and  is  nencM.  The  area  oC  the  cyde.  vis., 
that  endosed  by  the  path  BCuA.  represents  the  balanc*  ot  external 
work  done  by  the  substance  in  one  cycle,  and  is  posittvje  if  the 

cycle  is  described  clockwHe , 
as  indicated  by  the  arro^. 
The  simplest  types  of  -pra- 
oess  or  opemtion  are»--(i)t 
heating  or'oooting  «|  constaiU 
vUuwu,  represented  by  vcr* 
tical  lines  such  as  Bft,  called 
IsomHricSt  in  whidi  the 
pressure  varies,  but  nO  ex- 
ternal work  is  dcMiCk  (a) 
Heating  or  cooling  at  con- 
siatU  ^essure,  represented 
by  hoiuontal  Unes  snch  as 
^f A,  called  Isopiesticf,  ia 
which  the  txtaraal  work 
done  is  the  product  of  the 
pressure  p  and  the  expan- 
sion t>''*r.  (3)  Eitpansion 
or  compression  at  constant 
F  ttmperatwtt  represented  by 
curves  called  laethermaUt 
such  as  BC  AD,  the  form 
of  which  depends  on  the 
nature  of  the  working  sub* 


Fig.  I. 


apply  the  priaeif^  dikectly  ia  this  form,  as  it  woald  leqmre  an 
exact  kaowledge  of  the  properties  of  substances  timwigh  a  wide 
rang*  of  temperature.  He  therefore  employed  the  corresponding 
expression  lor  a  cyde  of  infinitesimal  range  at  at  the  temperature  t 
in  which  the  work  dW  obtainable  from  a  quantity  of  heat  H  woidd 
bo  represented  by  the  equation 

dW-'BriDdi, 


stance.  The  isothermals  are  approximately  equilateial  hyperbolas 
(^<- constant)*  with  tlie  axes  ot  p  and  v  tor  tuymptxA^t  for  a  gas  or 
unsaturated  vapour,  but  coincide  with  the  isopiestics  for  a  saturated 
vapour  in  presence  of  its  liquid.  (4)  Escpansion  or  oompvession 
under  the  condition  of  h§at-iiuuUUioH,  represented  by  cun/es  called 
AduUntics,  such  as  BAZ  or  CDZ\  which  are  necessarily  steeper 
4ban  the  isothermals. 

A  cycle  such  as  ABCD  eodosed  b]f  parts  of  two  isothennals, 
BC,  AD,  and  two  adiabatics,  AB,  CD,  is  the  simplest  form  of  eyde 
for  theoretical  purposes,  since  all  the  heat  absorbed,  H',  is  taJcen 
in  during  the  process  represented  by  one  isothermal  at  the  tempera- 
ture tf\  and  all  the  beat  rejected,  H',  is  given  out  during  the  process 
represented  by  the  other  at  the  temperature  9'  This  is  tbo  cycle 
employed  by  Carnot  for  the  establishment  of  his  fundamental 
nrinciple  of  reversibiHty  as  the  criterion  of  perfect  efl&clency  in  a 
beat  engine.  The  area  ABCD,  representing  the  work,  W,  per 
cycle,  is  the  difference  (fi'-H')  of  the  ouantities  of  heat  absorbed 
and  rejected  at  the  temperatures  ^  and  $"»  As  the  temperature 
9'  is  lowered,  the  area  of  the  cyde  increases,  but  since  W  can  never 
exceed  H't  there  must  be  a  aero  Unut  of  tem()eratn»  at  which  the 
pressure  would  vanish  and  the  area  of  the  cycfe  become  equal  to 
the  whole  heat  absorbed  at  the  higher  temperature.  Takiag  this 
ideal  limit  as  a  theoretical  or  absolute  aero,  the  value  of  JET  may 
be  represented  on  the  diagram  by  the  whole  area  included  between 
the  two  adiabatics  BA2,  CDZ'^  down  .to  the  poitits  where  the¥ 
intersect  the  isothermal  of  absolute  xero.  or  the  aero  isopiestic  OV 
asymptottcaUy  at  infinity. 

If  the  substance  in  any  state  such  as  B  were  allowed  to  expand 
adiabaticaily  (dH«o)  down  to  the  absolute  zero,  at  which  point 
it  contains  no  heat  and  exerts  no  pressure,  the  whole  of  its  avail- 
able heat  energy  might  theoretically  be  recovered  in  the  form  ol 
external  work,  represented  on  the  diagram  by  the  whole  area 
BAZc&  under  the  adiabatic  through  the  state-point  B.  bounded 
by  the  isometric  B5  and  the  zero  ibopiestic  bv.    The  change  of 
tine  intrinsic  energy  in  passing  from  one  state  to  another,  as  from 
B  to  C  is  represented  by  the  addition  of  the  heat-area  H-BCZZ', 
and  the  subtraction  of  the  work-area  TT-BCcA.    It  follows  from 
the  first  law  that  the  intrinsic  energy  of  a  substance  In  a  given 
atate  must  always  be  the  same,  or  that  the  change  oC  £  in  any 
transformation  must  depend  only  on  the  initial  and  final  states, 
and  not  on  the  path  or  process.    It  will  be  observed  that  the  Areas 
representing  H  and  PT  both  depend  on  the  form  of  the  path  BC. 
but  that  the  difference  of  the  areas  representing  the  change  of 
intrinsic  energy  dB  is  independent  of  BC,  whicn  is  a  boundary 
common  to  both  R  and  W.    This  Is  mathematically  expnased  by 
the  statement  that  dE  is  an  exact  differential  ^f  a  function  of  tM 
00-ordinates  defining  the  state  of  ihe  body,  wKuh  can  be  integrated 
between  Hraiia  without  reference  to  the  i^lz^  feprennling  the 
path  along  wiiicb  the  variations  are  taken.  ^^>(^ 
-  4.  Apfdieatiim  of  Comofr  Prwdpie.-^.fy,        ^  tuM^  ^  ^^ 
llnalytical  expression  of  his  orindpte  th^  ^hl^^rtttW  the  dR* 
dancy  WfH,  or  th«f  work  obtainable  p^^  ^f^?^|itft  by  means 
af  a  perfect  engine  taking  in  beat  xt  a  tejw   bjjr  o^  U  C-  ^"^  reject- 
ing heat  at  o*  C,  must  be  some  function   tW*>€i^  L  ^^tM^Mmt  ts 
Hm Jower  limit  0^  & bdng m^ptrnd qJ  ^TN^y f^^ ^unable  to 


F(H)  is  the  derived  function  of  Fit),  or  dFit)fdt,  and  represents 
the  work  obtainable  per  unit  of  heat  per  degree  fall  of  temperature 
at  a  temperature  t.  The  principle  ui  this  form  is  readily  ap^l- 
cable  to  all  cases,  and  is  independent  of  any  view  with  regaitfto 
the  nature  of  the  heat.  It  simply  asserts  that  the  efficiency  function 
f(J),  which  is  known  as  Carnot  s  function,  is  the  same  for  all  sub- 
stances at  the  same  temperature.  Carnot  verified  this  by  calculating 
the  values  of  F(i)  at  various  temperatures  from  the  known  pro- 
perties of  vapours  and  gases,  and  showed  that  the  efficiency  function 
diminished  with  rise  of  temperature,  as  measured'on  the  scale  of  the 
mercury  or  gas* thermometer,  from  about  1*40  kilogrammetres  per 
kilo-calorie  per  degree  C.  at  o*  C.  to  about  i>ii  at  100*  C, according 
to  the  tmperiect  data  available  in  his  time.  Applying  the  above 
equation^ to  a  gas  obeying  the  law  po^RT,  for  which  the  work 
done  in  isothermal  expandon  frotn  k  volume  i  to  a  volume  r  is 
W^RT  logaT,  whence  dW^R  log«rd<,  he  deduced  the  expression  for 
the  heat  absorbed  by  a  gas  in  isothemal  expansion 

E«R]og^fnO' 

He  also  showed  that  the  difference  of  the  spedfic  heats  at  constant 
pressure  and  volume,  S—s,  must  be  the  same  for  equal  volumes 
of  all  s»ses  at  the  same  temperature  and  pressure,  being  repre- 
sented Dy  the  expression  RlfF{,t).  He  remarks  that  "  the  hw 
according  to  which  the  motive  ^wer  of  heat  varies  at  different 
points  01  the  thermometric  scale  is  Intimately  connected  with  that 
of  the  variations  of  the  spedfic  heats  of  gases  at  different  tempera- 
tures— a  law  which  experiment  has  not  yet  made  known  to  ns 
with  sufficient  exactness."  If  he  had  ventured  to  assume  the 
difference  of  the  specific  heats  constant,  it  would  have  followed 
that  Fifi  must  vary  inversely  as  T.  The  same  result  follows  If 
the  work  W»RT  Iog«r  done  by  a  gas  in  isothermal  expansion  ia 
assumed  to  be  equivalent  or  proportional  to  the  heat  absorb^, 
H^R  loe«r/^(0«  Mayer  (1842I  made  this  assumption  in  calculating 
the.roochanical  equivalent  ot  heat.  Joule  (18^5)  was  the  first  to 
prove  it  approximately  by  direct  experiment,  but  did  not  see  his 
way  to  reconcile  Camot's  prindple,  as  stated  by  Clapeyron,  with 
the  mechanical  theory.  Holtzmann  (1845)  hy  the  same  assumption 
deduced  the  value  JiT  for  the  function  InfOi  Dut  obtained  erroneous 
results  by  combiniitt  this  assumption  with  the  caloric  theory. 
Clausius  (1850),  applying  the  same  assumption,  deduced  the  same 
value  of  F*{t),  and  showed  that  it  was  condstent  with  the  mechanical 
theory  and  Joule's  experiments,  but  required  that  a  vapour  like 
steam  should  deviate  more  connderably  from  the  gaseous  laws 
than  was  at  that  time  generally  admitted.  The  values  of  F{t) 
calculated  previously  by  Sir  W.  Thomson  (Lord  Kelvin)  from 
Regnault's  tables  of  the  properties  of  steam,  assuming  the  gaseous 
laws,  did  not  vary  exactly  as  JjT,  Joule's  experiments  on  the 
equivaknde  of  W  and  B  were  not  aufficiently  precise  to  decade 
the  question.  This  most  fundamental  point  was  finally  settled  by 
a  more  delicate  test,  devised  by  Lord  Kdvin,  and  carried  out  in 
conjunction  with  Joule  (i8&4)t  which  showed  that  the  fundamental 
assumption  W^U  in  isothermal  expansion  was  very  nearly  true 
for  permanent  Rascf*  and  that  F{t)  must  therefore  vary  very 
ncany  as  JJT,  Kelvin  had  previously  proposed  to  define  an  absolute 
scale  of  temperature  independent  of  the  properties  of  any  particular 
8i:^tance  in  terms  of  Carnot's  function  by  making  F*(l)  constant. 
He  now  proposed  to  define  absolute  temperature  aa  proporUonal 
to  the  redprocal  of  Camot's  function,  so  as  to  agree  as  ckw^  aa 
possible  with  the  scale  9f  the  gas  thermometer.  With  this  dcmnt- 
tion  of  tcm^perature  ^  if  the  heat  H  ia  roeasured  in  work  miitsL 
the  expression  of  Camot's  prindple  for  an  infinitesimal  cycle  ot 
r^nge  d$  reduces  to  the  dn^le  form  dW/dS^BJ^,  Combining  thia 
with  the  first  law,  for  a. Carnot  cyde  ot  finite  range,  if  if  as  the 
heat  taken  in  at  ^.  and  B"  is  the  heat  rejected  at  0",  the  work 
W  done  in  the  cyde  is  equal  to  the  difference  B'^B",  and  we 
have  the  simple  rdatlons, 


iy/(^_tf*)-H'y&'-irfl» 


.     ..     (2) 


5.  Thermodynamicai  Raationsj-^TlM  most  important  and  most 

useful  of  the  rdationa  between  the  thermodynamicai  propertiea 

of  a  substance  may  be  veiy  aimpiy  deduced  from  a  cousidefarioa 

of  tlK  indicator  (fiagrani  fa^  a  geoatetrioal  method,  which  Is  ia 

many  respects  more  instractive  than  the  analytical  method  gene* 

laUy  «hspk»ed.   Referring  to  fig*  2.  let  BC  be  a  amaH  portion 

of  any  isothermal  oontsponding  to  the  temperature  #',  and  AD 

a  neighbouring  isothermal  •'.    Let  BE  be  an  faemetnc  through 

B  meeting  AD  in  E,  and  EC  an  isopiestic  through  E  meeting  BC 

In  C    Let  BA4  CD  be  adiabatica  through  B  and  C  neetlag  the 

iMthennal  $'  ia  A  and  D.    Then  by  relations  (2)  the  heat,  JT, 

absorbed  bi  the  isothermal  cfaanM  BC,  is  to  the  work.  TV.  done 

igrUie  cyde  ABCD  hi  the  ntfo  A  ¥  to  (^*0-    I<  the  difference 
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of  iiemperaliire  ^-^tf*)  it  tnan*  the  figun  ABCD  nay  bt  mnded 
u  a  paralkloKmm,  and  its  area  W  as  equal  to  the  recUnffle  BExEC. 
ThJa  is  accurately  true  in  the  limit  when  (fi'—»')  is  infiniteiiRial, 
but  in  pcBcdoe  it  is  necessary  to  measure  specific  heats,  Ac.,  over 
fiaite  ranges  of  temperature,  and  the  error  involved  is  gennaUy 
negligible  if  the  lange  docs  not  exceed  a  few  degrees.  BE  is  the 
increare  of  pressure  ip'—p')  produced  by  the  riae  of  temperature 
{(f-'B')  it  the  volume  is  kept  constant.  EC  is  the  e3(pansion 
(s'~v^  produced  by  the  eame  rise  of  temperature  if  the  preBsure 
is  kept  oonsunt.  Substituting  these  symbob  io  the  espresiioa 
for  the  area,  the  relation  becomes 

H-«(^-pO(»'-»0/(?'-»O .  .  .  (3) 
This  relation  may  be  interpreted  hi  two  ways,  according  as  we 
require  the  heat  absorbed  m  terms  of  the  change  of  pressure,  or 


equal  to  the  increase  of  volume  (p'— vO  multiplied  by  the  abso- 
lute temperature,  and  by  the  increase  of  oressure  per  degree 
{t^-p')llf-9'),  at  constant  volume.  In  the  noUtlon  of  the 
calculus  the  relations  become 


M  const)  mBd»ld»  (P  csonat)  ) 
dH/<&  ($  const)  ^edplde  {v  const)  { 


■dH/dp  a 
dH/t&  [e 


(4) 


The  negative  lign  is  prefixed  to  dHjdp  because  absorption  of  heat 
+dH'  corresponds  to  diminution  of  pressure  -d^.    The  utility  of 

these  relations  results  from 
the  circumstance  that  the 
pressure  and  expansion  co- 
efficients are  familiar  and 
eanly  measured,  whereas  the 
latent  heat  of  expansion  is 
difficult  to  determine. 

The  most  instructive  ex- 
ample of  the  application  ot 
relations  (i)  and  (a)  is  af- 
forded by  the  -change  of 
state  of  a  substance  at 
constant  temperature  and 
pressure.  Starting  with  unit 
mass  of  the  substance  in  the 
first  state  {e.g.  liquid)  pos- 
sessing volume  XT'  at  a  tem- 
perature ^'  and  pressure  p' 
represented  by  the  point  A 
in  fig.  3,  the  heat  absoibed 


Fig.  2. 


In  raising  the  temperature  to  f  and  the  pressure  to  ^  without 
change  of  state  may  be  written  i'  (tf'-^'),  where  /  Is  the 
specific  heat  of  the  substance  In  the  first  state  at  satutatioii 
pressure.  If  now  the  substance  in  the  state  B  is  entirely  con- 
verted at  constant  temperature  and  pressure  into  the  second 
state  (e.g.  saturated  vapour),  in  which  it  occupies  a  volume  v', 
the  line  bC  represents  the  change  of  volutne  (v'^iO*  The  heat 
absorbed  in  this  change  is  called  the  latent  heat  of  change  of  state, 
and  may  be  represented  by  the  symbol  L'.  The  substance  is  then 
cooled  to  the  lower  temperature  9'  along  the  path  CD,  keeping 
tc  in  the  saturated  state.  The  heat  evolved  in  this  process  may 
be  represented  by  «'(9'— Oi  where  s*  is  the  specific  heat  of  the 
substance  in  the  second  state  at  saturation  pressure.  Finally,  the 
substance  is  reconverted  into  the  firet  state  at  the  temperatufft 
#',  completing  the  cycle  by  the  abstraction  of  a  qnanttty  of  heat  f. 
By  the  application  of  the  first  hiw,  the  diiTerence  of  the  quantities 
ol  heat  absorbed  and  evi^ved  in  the  cycle  must  be  ecjual  to  the 
work  represented  by  the  area  of  the  cycle,  which  is  equal  to 


same  work  area  is  equal  to  ijt^—i^L'IO'.  Dividing  by  (0 
and  writing  dp/d9  and  dLfd9  for  the  limiting  values  of  the 
{P'-p')l(V''9^)  and  (L'-L'')/(«'-0,  we  obtain  the  imp 


relations 


t'''s'+dLfd0m{v'^ir)dpfd9^Lfi, 


rsttos 
important 

CS) 


in  which  dp/d9  is  the  rate  of  dianfe  of  pressure  with  temperature 
when  liie  two  states  are  in  equilibrium.  It  is  not  necessary  in  this 
enmple  that  AB,  CD  should  be  adiabatics,  bacsnae  the  chaAge 
oC  vomme  BC  is  finite.  The  same  equatSooa  apply  to  the  case  of 
lusiim  of  a  solid,  if  L  is  the  latest  heat  of  fasion,  aod  t',  /,  v',  «* 
tlie  specific  vohimes  and  specific  heats  of  the  sottd  and  Hquld 
lespectively. 

6.  RaHo  tmd  Differtnu  «f  Spee^  Heo*.— If  we  «ak»  nit  iBiat 
of  the  substance  at  B,  fig.  »»  and  cool  it  at  constant  voluma  to  E# 
thsoagh  an  interval  of  temperature  (^  •>#*),  the  amount  of  heat 
abstracted  may  be  written  h^sW—$'),  where  i  is  the  spedfie 
heat  at  camsUmt  m/mmm.  If,  scarttng  from  E.  tkt  tame  amooat  ol 
beat  k  h  restored  ai  coiufani  J^$$9me,  we  should  aiifve  at  the  point 
F  on  the  adiabatic  through  B.  since  the  substance  has  been  traiM* 
formed  from  B  to  F  by  a  le^tnibk  path  without  loss  or  gain  ol 


heat  on  the  wtele.    In  order  to  restore  dM  fubatanee  to  its  origlnsi 

temperature  9*  ai  tonOanl  pmsttn,  it  would-  be  necessary  to  supply 

n  further  quantity  of  heat,  H,  iipressnlid  by  the  area  between 

the   two   adiabatka   from 

FC  down  to  the  absolute 

lero.   This  quantity  of  heat 

is  the  same  as  that  already 

found  in  equation  <3),  but 

for  the  small  area   BFC, 

which    is   negligibly   small 

in  the  limit  compared  with 

H»    The  whole  quandty  ol    , 

heat  required  to  raise  the  ^ 

temperature  from  #*  to  f'/Dr 

at  constant  pressure  aknig 

the  path  EC  uH-^h,  wUch 

is  equal  to  5(^-^*).  where 

S  is  the  spedfio  neat  at 

constant    pressure.     Sinca 

hms{9'^$^,  the  dMFersnca 

<S~i  between  the  spsciwc 

heats  at  constant  pressure 

and    volume   is   evidently 

H/{9''^').    Substituting  for  H  Its  value  from  (3),  and  employing 

the  notation  ol  the  calcuhia,  we  obfeab  the  relation 

S-'Sm9{dpfdf)(4»fd0) CS) 

in  whidi  the  partial  differential  coefiidents  have  the  same  meaniiig 
as  fai  (4). 

Siaoe  the  anounta  of  heat  supplied  at  constant  pressure  from 
E  to  F  and  from  E  to  C  are  in  the  limit  proportional  to  the  expan- 
sions EF  and  EC  which  they  produce,  the  ratio  S/s  is  equal  to  the 
ratio  EC/EP.  EP  is  the  change  of  volume  oonespondlng  to  a 
change  01  pressure  BE  when  no  neat  is  allowed  to  escape  and  the 
path  is  the  adiabatic  ^F.  EC  Is  the  chaiwe  of  volume  for  the 
tame  change  of  pressure  BC  when  the  path  is  the  isothermal  BC 
These  changes  of  volume  are  directly  as  the  compressibilities,  or 
inversely  as  the  elasticities.  If  we  write  K  for  the  adhibatic  elas- 
ticity, and  Jk  for  the  isothermal  ebsticity,  we  obtain 
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The  vahie  of  the  spedfic  heat  5  at  constant  pressure  can  always 
be  determined  by  experiment,  and  in  practice  is  one  of  the  most 
important  thetmodynamical  properties  of  a  substanee.  The  value 
of  the  specific  heat  $  at  constant  volume  can  also  be  measured  4n 
a  few  cases,  but  it  is  generally  neeessary  to  deduce  it  from  that  at 
constant  psessure  by  means  <n  relation  <6).  It  Is  often  impossible 
to  observe  the  pressore-coeffident  dpidB  directly,  but  it  may  be 
deduced  from  the  isotheiwial  oompresslbilfty  by  means  01  the 
noraetricaUy  obvious  relation.  BE- (BE/EC) X EC,  The  ratio 
BE/EC  of  the  dimlnutkm  of  pressure  to  the  increaee  of  volume  at 
oonstant  temperaturs,  or  — d^/ds,  is  readily  observed. 

The  amount  of  heat  absorbed  In  any  small  change  of  state,  as 
from  £  to  G  in  fig.  a,  may  be  found  by  adding  t»  the  heat  required 
for  the  chaage  of  temperature  at  constant  votume^  sd9,  or  at  oon- 
stant pressure,  5d9,  the  heat  abeoifoed  in  Isothermal  cspansion  as 
given  by  nlatfons  (4).  We  thus  obtain  the  expressions 

dH^iM^^dpfd9)i9»Sd9'^{dv{»)dp .       .       .     (8) 

The  first  is  equivalent  to  measuring  the  hea^  along  the  path  £BG, 
the  second  along  the  path  ECG.  The  two  differ  by  the  area  BEC, 
'which  can  be  neglected  if  the  change  is  small.  For  a  finite  change 
it  is  necessary  to  represent  the  path  by  a  series  of  small  steps, 
which  is  the  graphic  equivalent  of  integration  along  the  path  repre- 
sented by  the  given  ^relation  between  0  and  9,  or  ff  ana  9.  If  we 
put  dH»o  in  equations  t8),  we  obtain  the  relations  between  do 
and  S,  or  dp  and  dB,  under  the  condition  of  no  heat-supply,  ijtf. 
along  the  adubatic,  which  can  be  integrated,  dvtng  the  equations 
to  the  adiabatics,  Provided  that  the  values  of  the  specific  heats 
and  expansion-coefncients  are  known. 

6.  Inlriusic  Energy. — ^The  change  of  intrlnric  energy  B  along 
any  path  is  found  by  subtracting  the  work  pda  from  eitner  ol  the 
expresrions  for  dH,  Since  the  change  of  energy  b  independtot 
of  the  path,  the  finite  change  between  any  two  eiven  states  may 
be  found  by  intcmtion  along  any  convenient  path.  It  is  generally 
convenient  to  divide  the  path  into  two  steps,  isothermal  and 
isomettfe,  or  isothermal  and  isopiestlc,  and  to  integrate  alonjE 
each  separately.  The  change  oi  energy  at  constant  volume  is 
Mmply  sde,  the  change  at  oonstant  temperature  is  {pdptd$^p)d9, 
which  may  be  written 

d£/d9(9const)-s,dC/d9(i9coost)->M^/d9-^  .     (9) 

These  must  fan  caartssad  as  functiooa  of  v  and  •,  whtah  b  tiieo* 
retically  possible  if  the  values  of  «,  p,  and  dpidi  am  known.  Sinea 
the  tiro  esprassiooa  <9)  are  the  paitial  differentiBl'«oaflkienta  of  a 
single  functbn  £  of  the  iadepaadent  variabba  a  and  #.  we  shall 
ohuin  the  sa«ie  result,  namely  d^BJMe,  if  we  differaatiate  the 
first  with  reMM^  to  a  and  the  second  with  rotpect  ta#.  Wa  thua 
obtain  tlie<rilatioa 

*/ds9oiMiit)«M^/dl*0'CMiit).    •      .       .    <io) 
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fHildi  b  ttief III  lor  calculating  tfw  vtrlatiofi  of  the  tpecUic  heat  s 
with  variation  of  denatv  at  constant  temperature.  A  aimnar 
CMpreaskm  for  the  variauon  of  the  apedfic  heat  S  at  constant 
fMeaaure  is  obtained  from  the  second  es^presnon  In  (8),  by  taking 
i  and  9  as  independent  variables;  but  it  follows  more  directly 
uom  a  consideration  of  the  variation  of  the  function  (£+^)* 

J'.  Total  HeaL—The  function  F-<OS+^)i  Hke  £ttself,  haa  a 
oe  dependinff  only  on  the  state  of  the  body.  It  may  oon- 
yeniently  be  called  the  Total  Heat,  by  a  sUsht  extension  of  the 
meaning  of  a  term  which  has  bttn  for  a  long  Ume  in  uw  as  applied 
to  vapour*  (see  Vapouzation).  Since  dE^dH-^,  we  have 
evidently  for  the  variation  of  the  total  heat  from  the  second  ex- 
piMsion  (8), 

dF''d{E  +  pt)miB+tdpmSiB-{^/d$-v)dp     .    (II) 

This  expres^on  shows  that  the  rate  of  variatbn  of  the  total  heat 
with  temperature  at  constant  pressure  is  equal  to  the  specific  heat 
at  constant  pressure.  To  find  the  total  heat  of  a  substance  in  any 
given  state  defined  by  the  values  of^^  and  9»  starting  from  any 
convenient  aero  of  temperature,  it  is  sufficient  to  measure  tM 
total  heat  required  to  raise  the  substance  to,  the  final  temperature 
under  a  constant  pressure  equal  to  p.  For  instance,  in  the  boiler 
of  a  steam  engine  the  feed  water  is  pumped  into  the  boiler  against 
the  final  pressure  of  the  steam,  and  is  heated  undor  this  constant 
pressure  up  to  the  temperature  of  the  steam.  The  total  heat  with 
which  we  are  actually  concerned  in  the  working  of  a  steam  engine 
is  the  total  heat  as  here  defined*  and  not  the  total  heat  as  denned 
by  Regnault,  which,  however,  differs  from  (54-^)  only  by  a 
quantity  which  is  inappreciable  in  ordinary  practice. 

Observing  that  F  is  a  function  of  the  co-ordinates  ^nrrfninv, 
the  state  of  the  subetance,  we  obtain  for  the  variation  of  5  with 
pressure  at  constant  temperature* 

dS/dp  {9  const)  •  fiFJdedp  m^9dh]dfi  {p  const)      .     (12) 

tf  the  heat  supplied  to  a  substance  which  is  expanding  rever- 
tStity  and  doin^  external  worl^  pdr,  is  equal  to  the  external  work 
done,  the  intnnsic  enet2B;y,  Js,  remains  constant.  The  lines  of 
constant  eneii^  on  the  dujn^m  are  called  Isentrgics,  The  equatkw 
to  these  lines  in  terms  of  v  and  0  is  obtained  by  integnting 

dE'»sd$+(Hpld6-p)da~o  .     (13) 

lit  on  the  other  hand,  the  heat  supplied  Is  equal  to  -W^,  we  see 
from  (11)  that  F  remains  constant.  The  equation  to  the  lines  of 
constant  total  heat  is  found  in  teniae  of  p  and  9  by  potting  dF^o 
and  integrating  (11). 

8.  Ideal  Gases: — An  ideal  ffu  ia  a  substance  poseesring  very 
rimple  thermodynamic  properties  to  which  actual  gases  and  vapours 
appear  to  approximate  mdefinitely  at  low  pressures  and  high 
temperatures.  It  has  the  characteristic  equation  pv^RB,  and 
obeys  Boyle's  law  at  all  temperatures.  The  coefficient  of  expansion 
at  constant  pressure  is  equal  to  the  coefficient  of  increase  of  pressure 
at  constant  volume.  The  difiFerence  of  the  specific  heats  by  equation 
(6)  is  constant  and  equal  to  R.  The  isotherpial  elasticity  -v{dpjdv) 
it  equal  to  the  pressure  p.  The  adiabatic  elasticity  le  equal  to 
jP,  where  y  it  the  ratio  Sfs  of  the  specific  heats.  The  neat  absortMxl 
in  ieothermal  cxpanaon  from  t^  to  v  at  a  temperature  9  le  equal 
to  the  work  done  oy  equation  (8)  (since  dl9  "•o,  and  9{dpfd9)d9''pd9), 
and  both  are  given  by  the  expresuon  F9  log«(e/8b).  The  energy  B 
and  the  total  heat  r  are  functions  of  the  temperature  only,  by 
equations  (9)  and  (11),  and  their  wiatione  take  the  form 
tffi-id9.  dF^Sd9.  The  specific  heats  ar«  hidependent  of  the 
pressure  or  density  by  equaUons  (10)  and  (13).  If  we  also  assume 
that  they  are  ooaataot  with  respect  to  temperature  (which  does 
not  necessarily  follow  from  the  characteristic  -equation,  but  b 
(enerally  assumed,  and  appeara  from  Regnault's  experiments  to  be 
approximately  the  case  tor  simple  oases),  the  expressions  for  the 
raange  of  energy  or  total  heat  from  0b  to  f  may  be  written 
£-£•-5(0-^),  /*-Ft-5(0-^).  In  thn  case  the  ratio  of  the 
specific  heats  is  constant  as  well  as  the  difference,  and  the  adia- 
batic equation  takes  the  simple  form,  pif  >  constant,  which  is  at 
once  obtained  by  integraring  the  equatbn  for  the  adiabatic  elas- 

The  speafic  heats  may  be  aioy  fnnctkm  of  the  temperature  con- 
sistently with  the  characteristic  equation  provided  that  their 
difference  is  constant.  If  we  assume  that  «  b  a  linear  functfon 
of  0,  ««it(i+e0)i  the  adiabatic  equatk>a  takes  the  form, 

*sIor(?/^^+«i(«-«0+J^lot.(e/i^-o.       .       .    (14) 

The 
total  heat 
-    -.      -,  «  already 

given,  thttv: 

a  Danaiums  of  ^etual  Cautfrm  the  /<*-_/  «fl«.— Sface  tao  gas 
b  ideally  perfect.  It  is  most  imporUnt  f^t^cticdX  purposes  to 
discuss  the  deviations  of  actual  gases  ftx)m  .Cldcal  state,  and  to 
CDorider  how  their  properties  may  be  tht^i  ^ititikaX^  explained 
and  defined.    The  nu>et  natnral  method^od^'JJie  b  to  observe 


the  devbtioos  from  Boyle's  hir  by  measuring  the  changes  of  p9 
at  various  constant  temperatures.  It  b  found  by  experiment  that 
the  change  of  pv  with  pressuro  at  moderate  pressures  is  neariy 
proportional  to  the  change  of  P,  in  other  words  that  the  coefficient 
d{pv)ldph  to  a  first  approximation  a  function  of  the  temperature 
only.  Thb  coefficient  is  sometimes  called  the  *'  an^br  coeffi- 
dent,"  and  may  be  regarded  as  a  measure  of  the  deviations  from 
Boyle's  bw,  which  may  be  most  simply  expressed  at  moderate 
pressures  by  formubting  the  varbtion  of  the  angubr  coefficient 
with  temperature.  But  this  procedure  in  itself  is  not  sufficient, 
because,  although  it  would  be  highly  probabb  that  a  gas  obeying 
Boyb's  bw  at  all  temperatures  was  practically  an  ideal  gas,  it  b 
evraent  that  Boyb's  bw  would  be  satisfied  by  any  substance  having 
the  characteristic  equation  pea/(0),  where  /(0)  b  any  arbitrary 
function  of  0,  and  that  the  scale  of^  temperatures  given  by  such  a 
substance  would  not  necessarily  coincide  with  the  absolute  scab. 
A  sttffident  test,  in  addition  to  Bo^^le's  bw,  b  the  condition 
dEfdv^o  at  constant  temperature.  Thb  gives  by  equation  (9)  the 
condition  9dp(d9'^p,  which  b  satisfied  by  any  substance  possessing 
the  characteristic  equatbn  Pi9^J{^).  where  /(v)  b  any  arbitrary 
function  of  v.  This  test  was  applied  by  Joule  in  the  well-lmown 
experiment  in  which  he  allowed  a  gas  to  expand  from  one  vcssd 
to  another  in  a  calorimeter  without  doing  external  work.  Under 
thb  condition  the  increase  of  intrinsic  energy  would  be  equal  to 
the  heat  absorbed,  and  would  be  indicated  by  fall  of  temperature 
of  the  calorimeter.  Joub  failed  to  observe  any  change  of  tempera- 
ture in  his  apparatus,  and  was  therefore  justihed  in  assumlog  that 
the  increase  of  intrinsic  energy  of  a  gas  in  isothermal  expanrion 
was  very  small,  and  that  the  absorption  of  heat  observed  in  a 
dmlbr  experiment  in  which  the  gas  was  allowed  to  do  external 
work  by  expanding  against  the  atmospheric  pressure  was  equivalent 
to  the  external  work  done.  But  owing  to  the  large  thermal  capacity 
of  hb  calorimeter,  the  test,  though  sufficient  for  hb  immedbte 
purpose,  was  not  delicate  enough  to  detect  and  measure  the  smaU 
deviatbns  which  actually  exisL 

10.  Method  of  Joule  and  Thomson.— WXWam  Thomson  (Lofd 
Kelvin),  who  was  the  first  to  realise  the  importance  of  the  absolute 
scab  in  thermodynamics,  and  the  inadequacy  of  the  test  afh>rded 
by  Boyb's  bw  or  by  experiments  on  the  constancy  of  the  seedfie 
heat  of  gaaea,  devised  a  more  ddbate  and  practical  test,  whKh  he 
carried  out  auooessfully  in  conjunction  with  Joub.  A  continuous 
stream  of  gas,  supplied  at  a  constant  pressure  and  temperature,  b 
forced  throu^  a  porous  plug,  from  which  it  issues  at  a  lower 
pressure  through  an  orifice  carefully  surrounded  with  non-oo»> 
ducting  materiiu.  where  its  temperature  b  measured.  If  we  co»> 
sider  any  riiort  bngth  of  the  stream  bounded  by  two  imaginary 
croes<eections  A  and  B  im  cither  side  of  the  plug,  unit  mass  of  the 
fluid  an  passing  A  has  work,  A'v't  done  on  it  by  the  fluid  behind 
and  carries  its  energy,  Ef+lTt  with  it  into  the  space  AB,  where 
l/*  b  the  kinetk  eneigy  of  flow.  In  passing  B  it  doea  woric,  p'v\ 
on  the  fluid  in  front,  and  carries  iu  energy,  £'+£/',  with  it  out 
of  the  apace  AB.  If  there  b  no  external  loss  or  gain  of  lieat  through 
the  waus  of  the  pipe,  and  if  the  flow  is  steady,  eo  that  energy  b 
not  aocumubtiftg  m  the  space  AB,  we  most  evidentfy  luve  the 
condition  E'+lT-^fw'mE^+U'+p'v'  at  any  two  cross-aectioaa 
of  the  etream.  It  is  easy  to  arraiwe  the  experiment  so  that  V  b 
small  and  neariy  constant.  In  this  caae  the  oonditkm  of  flow  b 
rimply  diat  of  constant  total  heat,  or  in  ssrmbob,  <f(fi+^)«a 
We  hatve  dierefore,  by  equation,  (ii)» 

Sdi^ifidw/dt-tydp (15) 

where  d9  is  the  fall  of  temperature  of  the  fluid  cofmponding  to 
a  diminution  of  pressure  dp.  If  there  b  no  fall  of  temperature 
in  passing  the  plug,  d0oo,  and  we  have  the  condition  0atr/d9»*v. 
The  characteristic  equation  of  the  fluid  must  then  be  of  the  form 
e/0*"/(^)i  where  fip)  b  any  arbitrary  function  of  p.  li  the  fluid 
b  a  gas  also  obeying  Boyb's  bw,  ;^b/(0),  then  it  must  be  an 
ideal  gas.  As  the  result  of  their  experiments  on  actual  gases  (air, 
hydrogen,  and  CX>i},  Joule  and  Thomson  {FhU.  Trans.,  I854, 1863) 
found  that  the  cooling  effect,  dB,  was  of  the  same  ordes  of  magnitude 
as  the  devbtions  from  Boyb's  law  in  each  case,  and  that  it  waa 
proportional  to  the  differeqce  of  pressure,  dp,  so  that  dBfdp  was 
nearly  constant  for  each  gas  over  a  range  of  pressure  ojf  five  or  six 
atmospheres.  By  experiments  at  different  temperatures  between 
o*  and  100**  C,  tlM»y  found  that  the  cooling  effect  per  atmosphere 
of  pressure  varied  inversely  as  the  square  of  the  absolute  tempera- 
ture for  air  and  CO^  Putting  de/dp^A^  in  equation  ffS),  and 
integrating  on  the  assumption  that  the  small  variations  of  5  could 
be  neglected  over  the  range  of  the  experiment,  they  found  a  solutbn 
of  the  type,  9f9>^f{p)-SAIyf*,  in  which /(p)  b  an  arbitrary  function 
of  p.  Asaumtng  that  the  gas  should  approximate  inddHnitely  to 
the  ideal  state  pf-£P  at  high  temperatures,  they  put  fip)»Kfpi 
which  gives  a  characteristb  equation  of  the  form 

vm^RBlp-'SAI^ (iti) 

Ao  equation  of  a  simtbr  form  had  previously  been  employed  by 
Rankfne  (rran;.  Ray.  Soc.  Ed^  1854)  to  represent  ftegnault^ 
experiments  on  the  devbtions  of  CO^  from  Boyle's  bw.  Thb 
equation  b  practically  identical  for  moderate  pressures  with  that 
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dcvurd  by  daiidu*  (PkiL  Mof.,  lUp)  aj^nmat  Ihe  btluvkHir 
ol  COi  up  Co  the  crkicil  poipt-  EvpenrKdts  by  Naiaiuon  on 
COi  u  i;*  C.  coDGrm  tlioH  oI  Joult  sod  TbtmiKii,  Liu  thm  a 
■iJEht  mcTOK  ol  the  nlio  dBfap  at  bifhcr  proeurq,  which  ii 
otlEerwisc  reodered  probabk  by  Ibe  form  of  the  iioLhennalt  a* 
dctermiDed  by  Aadrewi  and  Amauat-  More  rscat  upftinieiita 
by  J,  K,  Crindley  {Proc.  Rty.  Soi..  1900,  M.  p.  79]  andC^lcadar 
(Fnv^  i^y.  5(V..  1900)  op  itfam  confirm  thii  type  o(  equation,  but 
live  much  laigcr  vaiuu  of  the  cooling  effect  tbia  for  COb  aod  a 
more  rapid  rate  of  variation  with  icmueraturb 

[i.  litdiftd  JnU-TkiMsim  Egi-alim.—C,.  h.Kvni  (JlUait  Uu. 
it  ia  Ckji^i  ii  p,  jti,  Puia»  1^]  propoeed  an  equation  of  the 
'  M(>-()-8>,  in  Khicli  tbe  effect  of  the  ds  of  Iht 
'   '  'y  si^Encting  a  quantity  b,  Iht  " co- 


nolceula  la  repi 


y  ^  the  intmu 


Hiiitypeof'equatioBi  waa  more  fully  worked  out  by  van  der' . 

who  identified  the  interna]  preauf^  fit,  mtb  tiM  capBlary  praaure 
of  Laplace,  and  aawmed  that  it  varied  directly  aa  tbe  Kiuare  of 
the  denaily.  and  coul-" ' ' -■-"    '^--  ——:—  — 


gualitatlveLy   the  thntrRical   isolheimni  at  Jan 

M  lome  power  of  tlie  ab»luTE  tenLpeiaturc  Neskctlnp  inuU 
tnnu  of  tbo  second  oi^er,  the  equatxui  may  then  M  wntteB  in 
thelom 


h  tl.e  vahie 

cul&    For  COt  at  ordinaiy  temperatuRa  h— a. 

■pproBcha  the  value  j'S.    It  b  probably  Itu  than  a  for  air  and 

•-•^vmir  of  hydn 


found  by  olwrving  the  deviattou 

■DCnu  ™  the  leui 

oocffioientJ^lM^i 

liniple  avprciBion  iot  - 


The  value  of  the  a>*uteitAao 
mmiiM  cquatiaa  (i^may  t 
[ram  Boyle'a  l«ir  and  by  exper 


»  th , , 

ule-ThonDii  cAccL    The  vahie  of  tbe 
evidently  (A— e),  which  eiqwaaea 
Iran  the  Mai  volume.  Aljrf>.    D 


, the  delKI  t* 

inie  £l/A.    IMOemtlatb^f 

.... 6nil  MM,  and  obiervin« 

End  by  ■ubstituiion  ui  (15}  the  followini 

»  coolina  effect  MIdp  in  Ie<^  of  c  ud  C 

SMIip~(n+l)c-h     ....     fi6> 

trnpenniiM  idka  to  determiiw  both  c  and 


oyle't  law. 


:%£ 


only.    Other  Uvouiite  type*  of  equ. 
re  (,)  p-Blh+nr}-  which  wke.  ^. 

v-W/C+Zlf), -hichmakei  a  a  linear  function  . 
prenure.    Thoe  have  often  been  employed  aa  en 

fe^nect  with  siLflicienl  approxinutiw   the  dev 


.imple  Iheo 


I.  Aptli^o. 


,o/rt, 


1i4{fiad  siiuiilun.— We  may  take  eqiBtlaa 
pic  of  the  Ihermndpiamlcal  prljlapfca 
^  of  the  pulial  diSarcntial  csefhcienta 


luUsf  il«a  valuet  ia  equatioBaalnady  (ina,  we  &Bd. 


ini  poaffbb 

t  of  tmulatkm  In  tbe 

Kt  nae*.  all  the  avail 

mw  volume  tenda  towardr 

are  vridely  aeparated 
.uial  acdona.    Wt  ma; 


._  ideal  value,   V-^lp, 

■  indefinitely  reduced  atid  tn« 
limuiate  the  effecti  of 

molecule  ia  slablf 


f£5i. 


vary  with  the  tempeialure,  provided 
and  there  It  so  dinoclalimi.     Denolii 

by  iateiraiinfj  Che  expmaiona  (27)  ant 
D  Co  ^  reapectively-    Wc  lhu»  obt^n 

In  woiUnt  to  a  IrR  approiimatkio,  tbe  amall  term  iKJV  may  be 

The  -eapmaion  for  the  changie  o(  tolrinrfc  energy  B  betmea 
anv  given  timiu  Mi  to  f«  li  readily  [ound  by  •ubtlituting  theae 
vahieaal  the  epeclSc  heati  in  equationi  (11)  or  (ij),  and  integral- 
Ing  bctwicn  cb*  Erven  limltL   We  thus  obtain 

E-B,-iJf~»i,-n{tc-p^     ...     (31) 
We  have  dmibrly  ia  the  totd  heat  F^B+tt, 

Jf-ft-i^-iJ  -  {»+i)(cf -ftW+ltf-W- 
The  encriy  h  lea  than  Oat  o(  an  ideal  las  by  the  term  a^    If 
moleniQir  a^i^rc^lca  coiuistins  ijl  two  or  more  ainull  moleculet, 

gatei  a  equal  to  that  of  one  ol  the  hogle  molcculn.  it  Is  dear  that 
■ome  energy  must  be  loat  in  co-aj:gre^ting,  but  that  the  propoitiail 
loat  will  be  different  lor  diflerEOC  lypu  of  nolecuiei  and  ako  for 
diBerent  typei  of  cii-a^re(atioB.  If  two  monatomic  mokcula, 
having  enetgy  of  traiulauon  only,  aqmvalent  to  3  d^ruet  of  freedom, 
ciunbined  to  Eorvi  a  diatamk  ipolccula  with  a  dcgreei  of  freedom, 
tbe  energy  bat  weuU  be  Ml  for  anggregation,  c,  per  uiui  maaa. 
In  thin  ca«  s-i/i.  if  two  diatoouc  molefiiW,  havinE  each 
5  degreea  of  freedom,  comtdne  to  form  a  molecule  with  6  degreea 
of  fnrdom,  we  ihould  have  *-j.  or  the  energy  loat  arould  be  ape 

mofe-compBcated,  and  the  number  of  dcgnM  ollreisKn  ol  the 
aggre^tea  were  limited  to  6,  or  were  the  lame  >a  lor  unsle  mole- 
culea,  we  iliould  have  b-i^R.  The  Ioh  ot  energy  could  aot  be 
grearer  Chan  tbii  on  the  simple  lunetk:  theory,  unioi  there  wera 
— i...:-,n  ol  latent  hcot  of  co-aggiogation,  due  to  the  worit 


the  raiin  , 


temperature  ooly; 


.le  definition  of  ' 
u  (fi^^M  in  pa 


tempHature  *  from  one  adlabiifc  *    frig.  -.  -  — ^   

at  whict  it  i>  abwrbed  ii  the  lame  for  the  «nic  two  aditbatiea 
whatever  the  temperature  of  ihF'uothBrmal  path,  Thit  cjuoticnt 
{(  called  the  change  of  entropy,  and  may  be  denoted  by  l*'-*"). 
In  pnning  alone  an  adiabatic  there  is  no  change  of  entropy,  unce 
ns  htat  ii  absorlied.  The  adiabatict  are  linet  of  constant  entitiin'. 
end  are  alio  called  Imliopia.  In  virtue  of  relation*  (a),  the 
change  of  emrcB/  of  a  eubstance  between  any  two  lUtK  depend* 
only  on  the  initial  and  final  natea.  and  may  be  mJioned  alonp 


:rcuieac  of  heal.  iH,  by  (lie  temperature,  t,  at  which  it  'n 
.  aid  taUng  the  >um  •I'  istegnj  o(  tbe  quMienU.  dBIt 
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The  exprenibii  for  ^  chanae  of  entropy  betmea  any  two  lUtcs 
la  found  by  dividing  eiiner  of  the  exprcsuons  for  iain  (i)  by  6  and 
integrating  between  the  siven  UmiCs,  aincc  dH/9  b  a  perfect  dif- 
ferential. In  the  case  ota  solid  or  a  liquid,  the  latent  heat  of 
iBotherma]  expansion  may  often  be  neglected^  and  if  the  specific 
heat.  J,  be  atao  taken  as  constant,  we  have  simply  ^-^^s  log<A/de- 
If  the. substance  at  the  temperature  6  undergoes  a  change  of  state, 
absorbing  latent  heat,  L,  we  have  merely  to  add  the  term  LI9  to 
the  above  expression.  In  the  case  of  an  iacal  gas.  dp/dB  at  constant 
volume  "/{/Pt  and  dv/dS  at  constant  pressure  "/2/P;  thus  we  obtain 
the  expressions  for  the  change  of  entropy  ^-5^  from,  the  state 
^ySynb  to  the  stale  pdv, 

4H^*-«  logi^/M-^  logrf^M 

-SlogA'«»-/2log4/>/^    .        •        .    (3a) 

Tn  the  case  of  an  imperfect  gas  or  vapour,  the  alxnre'  expressions 
arc  frequently  employed,  but  a  more  accurate  result  may  be  obtained 
by  employing  couation  (17)  with  the  value  of  the  specific  beat, 
S,  from  (29)1  which  gives  the  expression 

*-^-5ilog//fl8-ieiog./»/A)-»(cp/f-Ci#»/»»>    •-•    (33) 

The  state  of  a  substance  may  be  defined  by  means  of  the  tempera- 
ture and  entropy  as  co-ordinates,  instead  of  employing  the  pressure 
and  volume  as  in  the  indicator  diagram.  This  method  01  repre> 
sentation  is  applicable  to  certain  kinds  of  problems,  and  has  been 
developed  by  Macfarlane  Gray  and  other  writers  in  its  application 
to  the  steam  engine.  (See  Steam  Engine.)  Areas  on  the  tempera- 
ture-entropy or  $,  ^  diagram  represent  quantities  of  heat  in  the 
same  way  as  areas  on  the  indicator  d'lagram  represent  quantities 
di  work.  The  9,  ^  diagram  is  useful  in  the  study  of  heat  waste 
,and  condensation,  but  from  other  points  of  view  the  utility  of 
the  conception  of  entropy  as  a  "  factor  of  heat  '*  is  limited  by  the 
fact  that  It  does  not  correspond  to  any  directly  measurable  physical 
property,  but  is  merely  a  mathematical  function  arising  from  the 
lorm  of  the  definition  of  absolute  temperature.  Changes  of  entropy 
must  be  calculated  in  terms  of  quantities  of  heat,  and  must  be 
interpreted  in  a  similar  manner.  The  majority  of  therniodynamical 
problems  may  be  treated  without  any  reference  to  entropy,  but  it 
affords  a  convenient  method  of  expression  in  abstract  thermo- 
dynamics, especially  in  the  consideration  of  irreversible  processes 
and  in  reference  to  the  conditions  of  equilibrium  of  heterogeneous 
systems. 

14.  IrrevtrsibU  Prousses. — In  order  that  d  process  may  be 
strictly  reversible,  it  is  necessary  that  the  state  of  the  working 
substance  should  be  one  of  equilibrium  at  uniform  pressure  and 
temperature  throughout.  If  beat  passes  "  of  itself  "  from  a  hkrher 
to  a  lower  temperature  by  conduction,  convection  or  radiation, 
the  transfer  cannot  be  reversed  without  an  expenditure  of  wOrk. 
If  mechanical  work  or  kinetic  energy  is  directly  converted  hito 
heat  by  friction,  reversal  of  the  motion  does  not  npstore  the  energy 
so  converted.  In  all  such  cases  there  is  necessarily,  by  Camot's 
principle,  a  loss  of  eflSciency  or  available  energy,  accompanied  by 
an  increase  of  entropy,  which  serves  as  a  convenient  measure  or 
criterion  of  the  loss.  A  common  illustration  of  an  irreversible 
process  is  the  expansion  of  a  gas  into  a  vacuum  or  against  a  pres- 
sure lets  than  its  own.  In  this  case  the  work  of  expansion,  pdv. 
is  expended  in  the  first  instance  in  producing  kinetic  ener^  of 
motion  of  parts  of  the  gas.  If  this  cooW  be  co-ordinated  and  utilized 
without  dissipation,  the  gas  might  conceivably  be  restored  to  its 
initial  state;  but  in  practice  violent  local  <Knerence9  of  pressure 
»nd  temperature  are  produced,  the  kSnerie  energy  h  rapidly  pon- 
verted  into  heat  by  viscous  eddy  friction,  and  residual  differences 
of  temperature  are  equalired  by  diffusion  thmughoUt  the  mass. 
Even  if  the  expansion  is  adiabatic,  in  the  sense  ^hat  it  takes  place; 
inside  a  non-conducting  enclosure  and  no  heat  is  supplied  from 
external  sources,  it  will  not  be  Isentropic,  Since  the  heat  sUpi^lied 
by  internal  friction  must  be  included  in  reckoning  the  change  of 
entropy.  Assuming  that  no  heat  is  supplied  from  external  sources 
and  no  external  work  is  done,  the  intrinsic  energy  remains  constant 
by  the  first  law.  The  final  state  of  the  substance,  when  equilibrium 
has  been  restored,  may  be  deduced  from  this  condition,  if  the 
energy  can  be  expressed  in  terms  of  the  co-ordina.tc»  JBut  the 
line  of  constant  energy  on  the  diagram  does  not  represent  the  path 
^«f  the  transformation,  unless  it  be  supposed  to  be  etfected  m  a 
aeries  of  infinitesimal  ste^  between  eadi  oi  whkk  the  subsunce 
is  restored  to  an  equilibrium  state.    An  irreversible   process  which 

Sermits  a  more  complete  experimental  investigation  is  the  steady 
ow  of  a  fluid  in  a  tube  already  referred  to  in  section  10.  If  the 
4ttbe  is  a  perfect  non-conductor,  and  if  thei«  att  iu>  eddies  or 
irictional  dissipatkw,  the  state  of  the  sabeunce  at  any  point  of 
the  tube  as  to  £,  p,  and  p,  is  represented  by  the  adiabatic  or  isen- 
tropic path,  ^dE^  -^pdo.  As  the  section  of  the  tube  vane?,  the 
change  of  kinetic  energy  of  flow,  dU,  w  represented  by  -^vdp. 
The  flow  in  this  case  is  revereible.  and  the  state  of  the  fluid  is  the 
same  at  points  ^iriiore  the  section  of  the  tube  is  the  samew  ,  In 
practice,  however,  there  is  always  some  frictional  dissipation, 
accompanied  by  an  increase  of  entropy  and  by  a  fall  of  pressure. 
In  the  limiting  case  of  a  long  fine  tucic,  the  bore  of  which  varies 
ill  such  a  manner  that  U  is  constant,  the  sute  of  the  substance 
«lMg  a  Uoe  of  ikm  may  b*  npn^^^tttd  by  ,th9  lipe  oC  «oiMUa^ 
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total  heat,  diE-i-pv)  ""o;  but  in  the  case  of  a  poftMis  pine  or  small 
throttling  aperture,  the  steps  of  the  process  cannot  be  followed, 
though  the  &nal*state  is  the  same. 

In  anv  scnali  reversible  change  in  which  the  substance  aboorba 
heat,  diu  from  external  sources,  the  increase  of  entropy,  d4»  must 
be  equal  to  dII/$.  If  the  change  is  not  reversible,  but  the  final 
state  b  the  Si^me,  the  change  of  cntropyt  d^,  is  the  same,  but  it  is 
iio  longer  eoual  to  dH/0.  By  Camot's  principle,  in  all  irreversible 
processes,  aHl9  must  be  aq^braically  less  than  d^,  otherwise  it 
would,  be  fiossible  to  devise  a  cycle  more  efficient  than  a  reversible 
cycle.  This  affords  a  useful  criterion  (see  Energetics)  between 
transformations  which  are  impossible  and  those  which  are  possible 
but  irreversible.  In  the  special  case  oC  a  substance  isolated  from 
eternal  heat  supply*  ^/f  i»o,  the  chancy  of  entropy  is  sero  ia>a 
revfxsibte  process,  but  must  be  (Msitfve  if  the  process  is  not.  icver- 
sijble^  The  entropy  cannot  diminish.  Any  change  involving  de- 
crease of  entropy  is  impossible.  The  entropy  tends  to  a  maxirouai. 
and  the  state  is  one  of  stable  equilibrium  when  the  value  of  the 
eatippy  is  the  maximiim  value  coosisteot  with  the  condiiioos  of 

15.  TJeUroffineous  Equilibrium^ — In  a  sysirm,  as  distinguished 
from  a  homogeoeous  substance,  consisting  of  two  or  more  states 
or  phases,  a  similar -condition  of  eouiliorium  applies.  In  aay 
spontaneous  irvevereible  chaste,  if  the  system  is  heat4iolateia,i 
tfieee/must  be  an  jnctease  of  entropy.  The  total  entropy  of  the 
aystem  is  found  by  multiplying  the  entropy  per  unit  mass  of  the 
aubstance  in  each  state  by  the  mass  existing  in  that  state,  and 
adding  the  products  sooMained.  The  simplest  case  to  consider 
is  that  of  equilibrium  between  solid  and  liquid,  or  liquid  and  vapour. 
The  more  ^neral  case  is  discussed  in  the  article' Enekcetics,  aad 
in  the  original  memoirs  of  Willard  Gibbs  and  others.^  Since  tbe 
condition  of  heat-isolation  is  impracticable,  the  condition  of  mayl- 
aiom  entropy  cannot,  as  a  rule,  be  directly  applvod,  and  it  is  neoes- 
saiy  16  find  a  more  convenient  method  of  expression.  If  dW  m 
the  external  work  done,  dH  the  beat  absorbed  from  external  sources, 
and  dB  the  increase  of  iatrinsic  caeivy,  we  have  in  all  cases  by 
the  first  law.  dH-dE^dW.  Since  0(t^  cannot  be  leas  than  dH, 
the  difference  (fid^r-dE)  cannot  be  less  than  dW.  This  inequality 
holds  in  all  cases,  but  cannot  in  general  be  applied  to  an  irrevar> 
sible  change,  because  0d4  is  not  a  perfect  differential,  and  cannM 
be  evaluated  idtbout  a  knowledge  of  the  path  or  process  of  trans- 
formation. In  the  special  case,  however,  in  which  the  transforma- 
tion is  conducted  in  in  isothermal  enclosure,  a  common  condition 
easily  rcaliaed  in  practice,  the  temperature  at  the  end  of  the  tfarts- 
formation  is  reduced  to  its  initial  vidue  throu^out  the  substanoe. 
The  value  of  ed^  is  then  the  same  as  d(^),  which  is  a  pcrftipt 
differential,  so  that  the  condition  may  be  written  J(^£)"dlr. 
The  condition  in  this  form  can  be  readily  applied  provided  that 
the  external  work  dW  can  be  measured.  There  are  two  special 
cases  of  importance: — (a)  If  the  volume  is  constant,  or  dW^o, 
the  value  of  the  function  (0^£)  cannot  diroinisb,  or  (£-0^) 
cannot  increase,  if  the  temperature  is  kept  constant.  This  function 
may  be  represented,  for  each  state  or  phase  of  the  system  con- 
sidered, by  an  area  on  the  indicator  diagram  similar  to  that  repre- 


nressure  and  volume.  The  intrinsic  enavy,  E,  is  similarly  repre- 
sented by  the  area  DZ'Vrf  under  the  adiabatic  to  the  right  of  the 
ificmctric  Dd.  The  difference  9^E  is  represented  by  the  axtti 
$'DdO  to  the  left  of  the  isometric  Dd  under  the  isothermal  0*0. 
The  increment  of  this  area  (or  the  decrement  of  the  negative  area 
£-0^)  at  constant  temperature  represents  the  external  work 
obtainable  from  the  substance  in  isothermal  expansion,  in  the 
same  way  that  the  decrement  of  the  Intrinsic  ener^  represents 
the  work  -done,  in  adiabatic  expansion*  The  function  /-£-a^, 
has  been  called  the  "  free  energy  "  of  the  substance  by  Helmholtz, 
and  $4t  the  "  bouad  energy."  These  functions  do  not,  however, 
represent  energy  e;cisting  in  the  substance,  like  the  intrinsic  energy; 
but  the  increment  of  04>  represents  heat  supplied  to,  and  the  decre- 
aicnt  qf  (£-^0)  represents  work  obtainable  from,  the  substanrc 
when  the  temperature  is  kept  constant.  The  condition  of  stable' 
equilibrium  of  a  system  at  constant  temperature  and  volume 'is 
that  the  total  /  sliould  be  a  minimum.  This  function  is  also 
called  the  "thermodynamic  potential  at  constant  volume"  fnmi 
the  analog  with  the  condition  of  minimum  potential  energy  as  the 
criterion  of  stable  equilibrium  in  statics. 

As  an  example,  we  may  apply  this  condition  to  the  case  of 
change  of  state.  If  J',  J'  represent  the  values  of  the  functton 
lor  unit  mass  of  the  substance  of  specific  volumes  r  and  v  m  the 
two  states  at  temperature  9  and  pressure  p,  and  if  a  mass  i«  is  m 
the  state  r',  and  i-m  in  the  state  »',  the  value  of  /  for  nnit  mass 
of  the  mixture  is  mJ'-f(i -«)/'.  This  must  be  a  minimum  m 
the  state  of  equilibrium^  at  constant  temperature.  Since  the 
volume  'is  constant,  we  have  the  conditioa  ntv  +(;-»")^r/i^"- 
stant.  Since  dJ'-4^H>^v;  we  have  also  Uie  retatl^is 
dJ'Idv' -  -*  ^dJ'Idv',  at  constant  temperature.  Puttinctf//flw  •* o 
at  constant  volume,  we  obtain  as  the  condition  of  equilibrium  pf 
fbe^q  luii.  V.t^-/'+r»'-    ™»  "«y  ^  Interptet^  a. 
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the  eqitttlon  of  the  bonier  curve  rivfhg  the  relation  between  p 
and  9t  but  is  more  easily  obtained  by  considering  the  equilibrium 
At  constant  piessure  Instead  of  constant  volume. 

{b)  The  second  case,  which  is  of  |;reater  practical  utility,  is  that 
in  which  the  external  pressure,  Pt  ts  kept  constant.  In  this  case 
dW^fdv^dipp).  a  perfect  diffciential,  so  that  the  external  work 
done  ts  known  from  the  Initial  and  final  states.  In  any  possible 
transformation  cf(A^— >£)  cailnot  be  less  than  d(pv)t  or  the  function 
{E—S^+pt)  t'C  cannot  increase.  The  condition  of  stable  equili- 
brium is  that  G  should  be  a  minimum,  for  which  reason  it  has 
been  called  the  "  thermodynamic  potential  at  constant  pressuie." 
The  product  pv  for  any  state  such  as  D  in  ^^.  i  is  represented 
by  the  rectan«e  MEMO,  bounded  by  the  isopiestic  and  the  isometric 
through  D.  The  functicn  G  is  represented  by  the  negarive  area 
f'DM  under  the  isothermal,  bounded  by  the  isopiestic  DM  and 
the  axis  of  pressure.  The  increment  of  0^  is  always  greater  than 
that  of  the  total  heat  F—E-^pot  except  in  the  spedu  case  of  an 
equilibrium  change  at  constant  temperature  and  pressure^  in  which 
case  both  are  et^ual  to  the  heat  absorbed  in  the  change,  and  the 
function  G  remains  constant.  This  is  geometrically  obvious  from 
the  form  of  the  area  representing  the  funcrion  on  the  indicator 
diagram,  and  also  follows  directly  from  the  first  law.  The  simplest 
application  of  the  thermodynamic  potential  is  to  questions  of 
change  of  state.  If  4>'.  Ef.  x^;  and  ^',  £',  v*,  refer  to  unit  mass 
of  the  substance  in  the  first  and  second  states  respectively  in 
equilibrium  at  a  temperature  $  and  praissure  Pt  the  heat  absorbed, 
Lt  per  unit  mass  in  a  change  from  the  first  to  the  second  state  is, 
by  definition  of  the  entropy,  equal  to  tf(^'— ^Ot  and  this  by  the 
first  law  is  equal  to  the  change  of  intrinsic  energy,  £'-»£',  plus 
the  external  work  done,  ^(o*— v*),  m.  to  the  change  of  total  heait, 
F'^F,  If  G*  aad  G'  are  the  values  of  the  function  G  for  the  two 
states  in  ec|(uilibrium  at  the  same  pressure  and  temperature,  we 
must  have  G'^^G",  Assuming  the  function  C  to  be  expressed  in 
terms  of  p  and  ^,  this  condition  represents  the  rdation  between 
p  and  9  corresponding  to  equilibrium  between  the  two  states,  which 
IS  the  solution  of  the  relation  {v'^xr)dpld»'»Lt$,  {k).  The  direct 
integration  of  this  eouation  requires  that  L  and  v  — 9'  should  be 
known  as  functions  01  p  and  9,  and  cannot  generally  be  performed. 
As  an  example  of  one  of  the  few  cases  where  a  complete  solution 
is  posnble,  we  may  take  the  comparattvdy  simple  case  equation 
(17),  already  considered,  which  n  approximatay  true  for  the 
maiority  of  vapours  at  moderate  pressures. 

Writing  formulae  (3>)  and  (3^  for  the  efiergy  and  entropy  irith 
indeterminate  constants  A  and^,  instead  of  talcing  them  between 
limits,  we  obtain  the  following  expressions  for  the  thermodynamic 
functions  In  the  case  of  the  vapour: — 

A'«-5olog/-J2Iqg,/>-«r^/9+i4'    .        .        .        •    CS4) 

fi'-Jflff-nc^+B*^ 65) 

F'=Si0'-{n-yi)cp-{-bp-\-B' (36) 


G*  =- 5,^(1 -log*9)+RtfIog.^-(c-6)p-X'«+B' 
J'  ^Si0-S^\ogJi+RS\og,p-'A'9'k-B'    . 
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The  function  J'  may  be  expressed  in  terms  of  9  and  v  by  writing 
for  p  its  value,  namely,  /SO/Cv+c—fr).  We  have  also  in  any  case 
the  relations 

<K;7<W(^  const) -♦•-<i/'/<i9(»  const)        .       *    (39) 
dG''ldp{9coo&x)»v,dJ'ldo{9coT)Si)''p     .       .    (40) 

And  all  the  properties  of  the  substance  may  be  expressed  in  terms 
of  C7  or  J  and  their  partial  diiferential  coefiicicnts.  The  values 
of  th<x  corresponding  functions  for  the  liquid  or  solid  cannot  be 
accurately  expressed,  as  the  theoretical  variation  of  the  specific 
heat  b  unknown,  but  if  we  take  the  specific  heat  at  constant  pres- 
sure s^  to  be  approximately  constant,  and  observe  the  small  residual 
variation  dh  tA  the  total  heat,  we  may  write 

F'ms'9-^-dh^B' •    UO 

♦'«*aog^+rf«-|-^' (44) 

C'«*'aCt-iQg-»)+W*-«<i*)-^'*+fl'    .      .   (43) 

where  d^  is  the  corresponding  residual  variation  of  ^',  and  Is  easily 
calculated  from  a  table  of  values  of  h. 

To  find  the  border  curve  of  equilibrium  between  the  two  states, 
ffiving  the  saturation  pressure  as  a  function  of  the  temperature,  we 
have  merely  to  equate  the  values  of  G'  and  G'.  Rearranging  the 
terms,  and  dividing  throughout  by  9,  we  obtain  an  equation  ot  the 
form 

R  \og^^A-'B/e'(s'-S.)\ogJ>+ic-hypi0+{dk/9''d^)    .     (44) 

in  which  B~B'-B',  and  A^A'-A'^s^^S^.    The  value  of  i4  is 
determined  by  observing  the  value  of  9^  at  some  known  pressure 
e.g.  at  the  boiling-point.    The  value  of  B  is  determined    by 
serving  the  latent  heat,  Lo^  F'o" F*^,  which  gives 

B-B'-B'-JU+(«'-5«)tfo+(ii+i)<^-6/»i-htt«         .     (45) 

This  constant  may  be  called  the  absolute  latent  heat,  as  it  expresses 
the  thermal  value  of  the  change  of  state  in  a  manner  independent 
of  temperature. 

The  term  {dhf9-'d4>)  depending  on  the  variation  of  the  specific 
lieat  of  the  liquid  may  be  made  very  small  in  the  case  of  waterby 
a  proper  choux  of  the  constant '«'.    It  is  of  the  satme  Mtt  as'tha 


probable  errors  of  observation,  and  may  be  neglected  in  practice. 
(See  Vaporization,  i  16.)  lie  expression  for  R  )ogp  for  an  im- 
perfect gas  of  this  type  differs  from  that  for  a  perfect  ftas  only  by 
the  addition  of  the  term  (c— 6)^/9.  This  simple  result  is  generally 
true,^  and  the  corresponding  expressions  for  G'  and  J'  are  valid, 
provided  that  c^b  in  formula  (17)  is  a  function  of  the  tempenitiue 
only.  It  is  not  necessary  to  suppose  that  c  varies  inversely  as  the 
iith  power  of  the  temperature,  and  that  6  is  constant,  as  assunuKl 
in  deducing  the  expressions  for  ^,  E,  and  F. 

Although  the  value  of  G  in  any  case  cannot  be  found  without 
that  of  ^,  and  although  the  consideration  of  the  properties  o(  the 
thermodynamic  potential  cannot  in  any  case  lead  to  results  which 
are  not  directly  dedudble  from  the  two  fundamental  laws,  it  affords 
a  convenient  method  of  formal  expresbion  in  abstract  thermo- 
dynamics for  the  condition  of  eciuiltbrium  between  different  phases, 
or  the  criterion  of  the  possibility  of  a  transformation.  For  such 
purely  abstract  purposes,  the  possibility  of  numerical  CN'aluation 
of  the  function  is  of  secondary  importance,  and  it  is  often  pos^iUe 
to  make  qualitative  deductions  with  regard  to  the  generainature 
of  a  tran^ormatioA  without  any  knowledge  of  the  actual  form  of 
the  function.  A  more  common  method  ol  procedure,  however,  is 
to  infer  the  general  relations  of  the  thermodynamic  potential  from 
a  consideration  of  the  phenomena  of  equilibrium. 

As  it  would  be  impossible  within  the  limits  of  this  article  to 
illustrate  or  explain  adequately  the  applications  which  have  teen 
made  of  the  principles  of  thermodynamics,  It  has  been  necessary 
to  select  such  illustrations  only  as  are  reouired  for  other  reasons, 
or  could  not  be  found  elsewhere.  For  fuller  details  and  explana- 
tions of  the  elements  of  the  subject,  the  reader  must  be  referred 
to  general  treatises  such  as  Baynes's  Thermodynamics  (Oxford), 
Tail's  Thermodynamics  (Edinburgh),  Maxwell's  Theory  of  Heat 
(London),  Parker's  Thermodynamics  (Cambridge),  Clausius's 
Mechanial  Theory  of  Heat  (translated  by  Browne.  London),  and 
Preston's  Theory  of  Heat  (London^.  One  or  two  chapters  on  the 
subject  are  also  generally  included  m  treatises  on  the  steam  engine, 
or  other  heat  engines,  such  as  those  of  Rankine,  Peny  or  Ewing. 
Of  greater  interest,  particulariy  from  a  historical  point  of  view, 
are  the  original  papers  of  Joule,  Thomson  and  Rankine,  some  of 
which  have  been  reprinted  in  a  colIecttKl  form.  A  more  complete 
and  more  elaborate  treatment  of  the  subject  will  be  found  in  foreign 
treatises,  such  as  those  of  Clausius,  Zeuner.  Duhem,  Bcrtrand, 
Planck  and  others, 

Alphabetieai  Index  of  Symbols  Employed. 

#,  Thermodynamic  or  absolute  temperature.. 

^,  Entropy.    Section  13. 

bt  Covolume  of  molecules  of  gas.    Equation  (17). 

€,  c«,  Co-aggregation  volume  per  unit  mass.   Equation  (17). 

€,  Base  of  Napierian  bgarithms. 

Bt  Intrinsic  energy  per  unit  mass.    Section  2, 

F>»E+Pv,  Total  neat.    Section  7. 

(7,  /,  Thermodynamic  potential  functions.    Section  15. 

H,  Quantity  of  heat  (in  mechanical  units).    Section  2» 

K,  k,  Adiabatic  and  isothermal  elasticities.    Equation  (7). 

L,  Latent  heat  of  fusion  or  vaporization.    Equation  (5). 

Jf ,  Molecular  weight.    Section  8. 

m.  Mass  of  substance  or  molecule. 

n.  Index  in  expression  for  c.    Equation  (27). 

P,  Pressure  of  fluid.   Pt,  Initial  pressure. 

K^So'-so,  Constant  in  gas^equation  (17). 

S,  Specific  heat  of  sas  at  constant  pressure. 

5«,  Limiting  value  of  S  when  p*o.    Section  13. 

s.   Specific  neat  of  gas  at  constant  volume. 

s^.  Limiting  value  of  s  when  p=o.    Section  13. 

s*,  «',  Specific  heat  under  other  conditions.    Equation  (5). 

17,  Kinetic  energy  of  flow  of  fluid.    Section  10. 

K,  Mean  velocity  of  gaseous  molecule.   Section  8. 

V^R9lp.,  Ideal  volume  of  gas  per  unit  mass.    Equation  (17). 

V,  Specific  volume  of  fluio,  reciprocal  of  density. 

W,  External  work  done  by  fluid.  (H.  L.  C.) 

THERIIOELBCTRICITT.  x  FundamcnlaJ  Phenomena.-- 
Alessandro  Volta  (tSoi)  showed  that  although  a  sepamtion  ol 
the  two  electricities  was  produced  by  the  contact  of  two  different 
metals  {V(dta  Effect) ^  which  could  be  detected  by  a  sensitive 
electrometer,  a  continuous  current  of  corresponding  magnitude 
could  not  be  produced  in  a  purely  noLetallic  circuit  without  the 
interposition  of  a  liquid,  because  the  electromotive  force  at  one 
junction  was  exactly  balanced  by  an  equal  and  opposite  force 
at  the  other.  T.  J.  Seebeck  (xSas),  employing  a  galvanometer 
then  recently  invented,  which  was  more  suited  for  the  detection 
of  small  electromotive  forces,  found  that  a  current  was  produced 
if  the  junctions  of  the  two  metals  were  at  different  temperatures. 
He  explained  this  effect  by  supposing  that  the  Volta  contact 
electronu>t!ve  force  varied  with  the  temperature,  so  that  the 
«uct  bafamoeivM'diettrtyed  by.iui«tual  heating.   Tiw  intensity 
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of  the  current,  C,  for  any  given  i>&ir  of  metals,  was  found  lo  vary 
directly  as  the  difference  of  tero[>crature,  t—f,  between  the  hot 
and  cold  junctions,  and  inversely  as  the  resistance,  Rj  of  the 
circuit  We  conclude  by  applying  Ohm's  law  that  the  electro- 
motive  force,  E,  of  the  thermocouple  may  be  approximately 
represented  for  small  differences  of  temperature  by  the  formula 

£-CJe-p</-.0 (I) 

a.  Thermotlutrk  Pawert  SerieSt  Inversum, — The  limiting 
Vahie,  dE/(Uf  of  the  coefficient,  ^,  for  an  infinitesimal  differenoe, 
dtt  between  the  junctions  is  caUed  the  Tktrmodeetric  Fvwer  of 
the  couple.  One  metal  (A)  b  said  to  be  thermoelecuically 
positive  to  another  (B),  if  positive  electricity  flows  from  A  to  B 
across  the  cold  junction  when  the  circuit  is  completed.  The 
opposite  convention  is  sometimes  adopted,  but  the  above  is 
the  most  convenient  in  practice,  as  the  circuit  is  generally 
broken  at  or  near  the  cold  junction  for  the  insertion  of  the 
galvanometer.  Seebeck  found  that  the  metals  could  be  arranged 
in  a  THertnodectric  Series,  in  the  order  of  their  power  when  com- 
bined with  any  one  metal,  such  that  the  power  of  any  thermo- 
couple p,  composed  of  the  metals  A  and  B,  was  equal  to  the 
algebraic  difference  ip'—Pl  of  their  powers  when  combined 
with  the  standard  metal  C.  The  order  of  the  metals  in  this 
series  was  found  to  be  different  from  that  in  the  corresponding 
Voka  scries,  and  to  be  considerably  affected  by  variations  in 
purity,  hardness  and  other  physical  conditions.  J.  Gumming 
shortly  afterwards  discovered  the  phenomenon  of  Thermo- 
electric  Inversion,  or  the  change  of  the  order  of  the  metals  in  the 
thermoelectric  series  at  different  temperatures.  Cof^r,  for 
instance,  is  negative  to  iron  at  ordinary  temperatures,  but  is 
positive  to  it  at  300^  C.  or  above.  The  E.M.F.  of  a  copper- 
iron  thermocouple  reaches  a  maximum  wlien  the  temperature 
of  the  hot  junction  is  raised  to  270*^  C,  at  which  temperature 
the  thermoelectric  power  vanishes  and  the  metals  Are  sioid  to 
be  neutral  to  one  another.  Beyond  this  poiftt  the  E.M.F. 
diminishes,  vanishing  and  changing  sign  when  the  temperature 
of  the  hot  junction  is  nearly  as  much  above  the  neutral  pouit 
as  the  temperature  of  the  oold  junction  is  below  it.  Simitar 
phenomena  occur  in  the  case  of  many  other  couples,  and  it  is 
found  that  the  thermoelectric  power  p  is  not  in  general  a  con- 
stant, and  that  the  simple  linear  formula  (t)  is  applicable  only 
for  small  differences  of  temperature.  More  accurately  it  may 
be  stated  that  the  thermoelectromotive  force  in  my  given 
circuit  containing  a  series  of  diffesent  metals  is  a  function  of  the 
temperatures  of  the  junctions  only,  and  is  independent  of  the 
distribution  of  the  temperature  at  any  intermediate  points,  pro- 
vMed  that  each  of  the  metals  in  the  series  is  of  uniform  quality. 
TUB  sutement  $idmits  of  the  simple  mathematical  expression 


E  ^fi/^  +/'..Vv/-|-&c. 
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where  p*,  p,  &c.,  arc  the  thermoelectric  powers  of  the  metals, 
and  la,  (,  l",  &c.,  the  temperatures  of  the  junctions.  There  are 
some  special  cases  of  sufficient  practical  importance  to  be 
separately  slated. 

3.  Homogeneous  CircuiL  Strain  Hysteresis. — ^In  a  circuit 
consisting  of  a  single  metal,  no  current  can  be  produced  by  varia- 
tions of  temperature,  provided  that  the  metal  is  not  thereby 
strained  or  altered.  This  was  particularly  demonstrated  by 
the  experiments  of  H.  G.  Magnus.  The  effects  produced  by 
abrupt  changes  of  temperature  or  section,  or  by  pressing  together 
pieces  of  the  same  metal  at  different  temperatures,  are  probably 
to  be  explained  as  effects  of  strain.  A  number  of  interesting 
effects  of  this  nature  have  been  investigated  by  Thomson, 
F.  P.  Le  Roux,  P.  G.  Tait  and  others,  but  the  theory  has  not  as 
yet  been  fully  developed.  An  interesting  example  is  furnished 
by  an  experiment  due  lo  F.  T.  Trouton  (Proc.  R.  S.  Dub.,  1886). 
A  piece  of  iron  or  steel  wire  in  the  circuit  of  a  galvanometer  is 
heated  in  a  flame  to  bright  redness  at  any  point.  No  effect  is 
noticed  so  long  as  the  flame  is  stationary,  but  if  the  flame  be 
moved  slowly  in  one  direction  a  current  is  observed,  which 
changes  its  direction  with  the  direction  of  motion  of  the  flame. 
The  explanation  of  this  phenomenon  is  that  the  metal  is  trans- 


formed at  a  red  heat  into  another  modification,  as  b  proved  by 
simultaneous  changes  in  its  magnetic  and  electrical  properties. 
The  change  from  one  state  to  the  other  takes  place  at  a  higher 
temperature  on  healing  than  on  cooling.  The  junctions  of  the 
magnetic  and  the  non-magnetic  steel  are  therefore  at  different 
temperatures  if  the  flame  is  moved,  and  a  current  is  produced 
just  as  if  a  piece  of  different  metal  with  junctions  at  different 
temperatures  had  been  introduced  into  the  circuit.  Other 
effects  of  "  hysteresis  "  occur  in  alloys  of  iron,  which  have  beea 
studied  by  W.  F.  Barrett  {Trans.  R.  S.  Dub.,  January  1900). 

4.  Law  of  Successive  Temperatures.— The  E.M.F.  of  a  given 
couple  between  any  temperatures  /  and  Z'  is  the  algebraic  sum 
of  tlie  E.M.F.  between  if  and  any  other  temperature  /  and  the 
E.M.F.  between  Z'  and  t',  A  useful  result  of  this  law  is  that  it 
is  sufficient  to  keep  one  junction  always  at  some  convenient 
standard  temperature,  such  as  o*^  C,  and  to  tabulate  only  the 
values  of  the  E.M.F.  in  the  circuit  corresponding  to  different 
temperatures  of  the  other  junction. 

5.  Law  of  Intermediate  Metals. — ^A  thermoelectric  drcmt  may 
be  cut  at  any  point  and  a  wire  of  some  other  metal  introduced 
without  altering  the  E.M.F.  in  the  circuit,  provided  that  the 
two  junctions  with  the  metal  introduced  are  kept  at  the  same 
temperature.  This  law  is  commonly  applied  in  connecting  a 
thermocouple  to  a  galvanometer  with  coils  of  copper  wire,  the 
junctions  of  the  coj^r  wires  with  the  other  metals  being  placed 
side  by  side  in  a  vessel  of  water  or  otherwise  kept  at  the  same 
temperature.  Another  way  of  stating  this  law,  which,  though 
apparently  quite  different,  is  really  equivalent  in  effect,  is  ihe 
following.  The  E.M.F.  of  any  couple,  AB,  for  any  given  limits 
of  temperature  is  the  algebraic  sum  of  the  E.M.Fji  between  the 
same  limits  of  temperature  of  the  couples  BC  and  CA  formed 
with  any  other  metal  C.  It  b  for  this  reason  unnecessary  to 
tabulate  the  E.M.F.S  of  all  possible  combinations  of  metals, 
since  the  E.M.F.  of  any  couple  can  be  at  once  deduced  by  addition 
from  the  values  given  by  its  components  with  a  single  standard 
metal.  Different  observers  have  chosen  different  metals  as 
the  standard  of  reference.  Tait  and  J.  A.  Fleming  select  lead 
on  account  of  the  smallneas  of  the  Thomson  effect  in  it,  as  ob- 
served by  Le  Roux.  NoO  adopts  mercury  because  it  is  easily 
purified,  and  its  physical  condifion  in  the  liquid  state  is  deter- 
minate; there  is,  however,  a  discontinuity  involved  in  passing 
from  the  liquid  to  the  solid  state  at  a  temperature  of  -40**  C, 
and  it  cannot  be  used  at  all  with  some  metals,  such  as  lead,  on 
account  of  the  rapidity  with  which  it  dissolves  them.  Both 
lead  and  mercury  have  the  disadvantage  that  they  cannot  be 
employed  for  temperatures  much  above  300^  C.  Of  aD  metals, 
copper  is  the  most  generally  convenient,  as  it  is  always  employed 
in  electrical  connexions  and  is  easily  obtained  in  the  annealed 
state  of  uniform  purily.  For  high  temperature  work  it  is 
necessary  to  employ  platinum,  which  would  be  an  ideal  standard 
for  all  purposes  on  account  of  its  constancy  and  infusibility, 
did  not  the  thermoelectric  properties  of  different  specimens 
differ  considerably. 

6.  ThermoeUcIrk  Formulae.-^n  the  batis  of  the  principles 
stated  above,  the  most  obvious  method  of  tabuiatine  the  observa- 
tions would  be  to  rive  the  values  £1  of  the  C.M.F.  between  o*  C' 
and  /  for  each  metal  against  the  standard.  This  involves  no  assump* 
tioQS  as  to  the  law  ^  variation  of  E.M.F.  with  temperature,  but 
is  somewhat  cumbrous.  In  the  majority  of  cases  it  is  found  that 
the  observations  can  be  represented  within  the  Imilts  of  experi- 
mental error  by  a  fairly  simple  empirical  formula,  at  least  for 
moderate  ranges  of  teroperatuies.  The  following  formulae  are  some 
of  those  employed  for  tnb  purpose  by  different  observers: — 

Ei^bt+efi (Avenarius,  1863.) 

Ei*fl/+*/»-h^/* (General  tvpe.) 

lozE''a-{-bfT-\-iloiT  (Bccquerel,  1863  ) 

£</-r)"C(/-n  (2/»-(/+0)      .       .  (Tait,  1870) 

£.  +  E/-io-+»'+io-'*^'*  .      .       .  ~ 

^-aJE+ftP+cB*         ....  , 

£(/^)-6(M'V''  ....  (Paschen.  1893) 

£(MO-a(MO-l-&(/-0'  (Steele.  1894.) 

£(T-T«)»mr*wwr*",  Ei-mr  (Holman.  1896.) 

E,''bt+elogT/27sAc^Ts.)     .  (Stanficid,  1898.) 

£i«-ii+ft/-fr^ (Holbortt  and  Day.  1899.) 

£i-fl/+rt«+5*Cr/<?E  .7'-273/dg  ,273). 

(Where  s * t^-\-2cT,  and  c  b  small.  See  sec  1 5.) 


(Banis,  1889.} 
(Holbom  and  Wien,  1 892.) 
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For  HMMlerate  nnget  of  temperature  the  binomial  formub  of  M.  P. 
Avenarius  b  generally  sufiiciei  c,  and  has  been  employed  by  many 
observers.  It  is  figured  by  Avcnarius  (Po^.  Ann.,  119,  p.  doC) 
as  a  8emi<ircle,  but  it  is  really  a  paral>oIa  with  its  axis  paraTlel  to 
the  axis  of  £,  and  its  vertex  at  the  point  /«— 6/2c,  which  gives 
the  neutral  temperature.  We  have  aJso  the  rdatioos  dEjdt^b-^act 
and  d^E/dfi*'2c.  The  first  relation  gives  the  thermoelectric  power 
p  at  any  temperature^  and  is  probably  the  most  convenient  method 
of  stating  results  in  all  cases  in  which  this  formula  is  applicable. 
A  discussion  of  some  of  the  exponential  formulae  is  given  by  S.  W. 
Hdroan  (Phil.  Mag.^  41,  p.  465.  June  1896). 

7.  Experimental  Results. — In  the  following  comparative  table 
of  the  results  of  different  observers  the  values  arc  referred  to  lead. 
Before  the  time  of  Tail's  researches  such  data  «-erc  of  little  interest 
or  value,  on  account  of  insufficient  care  in  securing  the  purity  of 
tlie  materials  tested;  but  increased  facilities  in  this  respect,  com> 
bined  with  great  improvements  in  electrical  measurements,  have 
put  the  questipn  on  a  different  footing.  The  comparison  of  inde- 
pendent results  shows  in  many  cases  a  remarkable  concordance, 
and  the  data  are  becoming  of  great  value  for  the  testing  of  various 
theories  of  the  relations  between  heat  and  eloctridiy. 


wires.  NoU  employed  mercury  thermometers,  but  at  he  worked 
over  a  small  range  with  vapour  baths,  it  is  probable  that  he  did 
not  experience  any  trouble  from  immersion  corrections.  He  docs 
not  record  any  systematic  deviations  from  the  formula.  Dcwar 
and  Fleming,  working  at  very  low  temperatures,  were  compelled 
to  use  the  platinum  thermometer,  and  expressed  their  results  in 
terms  of  the  platinum  scale.  Their  observations  were  probably  free 
from  immersion  errors,  but  they  record  some  deviations  from  the 
formula  whk:h  they  consider  to  be  beyond  the  possible  limits  of  error 
of  their  work.  The  writer  has  reduced  their  results  to  the  scale 
of  the  gas  thermometer,  assuming  the  boiling-point  of  oxygen  to  be 
-i8a-5*C. 

9.  PdlUr  £/ec/.— The  discovery  by  J.  C.  A.  Peltier  {1834) 
that  heat  is  absorbed  at  the  junction  of  two  metals  by  passing  a 
current  through  it  in  the  same  direction  as  the  current  produced 
by  heating  it,  was  recognized  by  Joule  as  affording  a  due  to 
the  source  of  the  energy  of  the  current  by  the  application  of  the 
principles  of  thermodynaniics.  Unlike  the  frictional  generation 
of  heat  due  to  the  resistance  of  the  conductor,  which  Joule  (1841) 


Table  I.— Themioelectric  povi-er,  p^dE/dt,  in  microvolts  at  so*  C.  op  pure  metals  with  respect  to  lead.  (The  mean 
change,  icd'E/dl*,  of  the  thermoelectric  power  per  degree  C.  over  the  range  covered  by  the  experiments*  is  added  in 
each  case.) 


MeUl. 

Tail  (©• 

to  JC»*), 

Stetle(o' 

to  too*). 

Noflfo* 

to  M9*) 

DrwAr  ind  Flcmtiif 
(.f  100^  to  -too*). 

^ 

7C. 

p. 

2C. 

P- 

2C. 

^ 

2C. 

Aluminium 

-•0-56 

+  •0039 

-©•42 

+  002! 

-0-41 

+-ODI74 

^0394 

+00598 

Antimony 

•  • 

1    • 

+42-83 

+  -1450* 

>   • 

• 

+3'2IO 

+  •02817 

Bismuth    .... 

•  • 

»    • 

•  • 

•    0 

■  • 

• 

-76-870 

-•08480 

Cadmium  .... 

+4-75 

+  0429 

+4-79 

+•0389 

+471 

+•0339 

+4-792 

+  •02365 

Carbon      .... 
Copper      .... 
Cobalt       .... 

+i-8i* 

+  0095 

+3-37 

+  •0122 

•   • 

+3-22 

+•0080 

+12-795 
+3»5S 

tSIIJ 

*  • 

■    ■ 

•  ■ 

•   • 

-19-252 

—0734 

•   a 

m  • 

Gold 

+330 

+  •0102 

+319 

+•0131 

+3*10 

+  0063 
—0306 

+I'l6i 

+•001315 

Iron 

+  I4'74 

-.0487 
0328 

•   a 

•  • 

+11-8(35 

+14-522 
+9^oo© 

—  •01330 

Steel  (piano) 

Steel  (Mn  ia%)   .   .       . 

+975 

•    • 

•  • 

•  • 

•  • 

—  •01092 

•  • 

•    • 

•   * 

•  • 

■  « 

•  ■ 

-5-73 

—00445 

Magnesium 

+i'75'- 

—0095 

•    » 

•    • 

— 0^1 13 

+•©019 

—0*126 

+-O0353 

Mercury    .... 

•  ■ 

•   • 

•   • 

•   • 

"4-03 
-20^58 

—0086 

■  » 

•  • 

Nickel        .... 

-24-23* 

0512 

■    • 

•  • 

— 030a 

-1887 

—05639 

Palladium 

-8-04 

—0359 

,   , 

•  • 

1  ■ 

•  ■ 

— 9^ioo 

—04714 
—03708 

Platinum   .... 

-II5* 

— 'OMO 

■   • 

•    • 

-409 

—•0211 

-4-347 

Silver 

+2-86 

+  •0150 

+307 

+•0115 

+2^68 

+•0076 

+3-3*7 

+•00714 

Thallium   .... 

•  • 

•   • 

+  176 

-KX)77 

•  ■ 

■  ■ 

•  ■ 

•  • 

Tin 

-016 

+  0055 

—  0-091 

+•0004 

—©•067 

+•0019 

+0057 

+•00021 

Zinc 

+3-5t 

+  •0240 

+  I-77* 

+•0195 

+3-3i8 

+  0172 

+3233 

•f  •01040 

,  Explanation  of  Table. — The  figures  marked  with  an  asterisk  (*) 
represent  discrepancies  which  are  probablv  caused  by  impurities  in 
the  specimens.^  At  the  time  of  Tait's  work  in  1873  tt  was  difficult, 
if  not  impossible,  in  many  cases  to  secure  pure  materials.  The 
imrk  of  tne  other  three  obiservcre  dates  from  189A-95.  The  value 
of  the  thermoelectric  power  dEldt  at  50**^  C.  is  taken  as  the  mean 
value  between  ©•  and  lOO*  C,  over  which  range  it  can  be  most 
accurately  determined.  The  values  of  d'Efdfi  agree  as  well  as  can 
be  expected,  considering  the  difference  of  the  ran^  of  temperature 
And  tne  great  variety  in  the  methods  of  observation  adopted;  they 
are  calculated  assuming  the  parabolic  formula,  which  is  certainly 
in  many  cases  inadequate.  KolPs  values  apply  t9  the  temperature 
of  +IOO*  C,  Dewar  and  Fleming's  to  that  01  —  loo*  C,  approxi- 
mately. 

In  using  the  above  table  to  find  the  value  of  £  or  dE/di  at  any 
temperature  or  between  any  limits,  denoting  by  p  the  value  of 
dB/dt  at  so*  C,  and  by  2c  the  constant  value  of  the  second  coeffi- 
cient, we  have  the  following  equations:'^ 


dEjdt^p-^icil-^d),  at  any  temperature  t.  Cent. 
£0..')-C-O(/>+c(«+/'-ioo)) 


.     (3) 
.     (4) 

for  the  E.M.F.  between  any  temperature  t  and  If. 

8.  MHhods  of  Obsirvation.-^ln  Tait's  observations  the  E.M.F. 
was  measured  by  the  deflection  of  a  mirror  galvanometer,  and  the 
temperature  by  means  of  a  mercury  thermometer  or  an  auxiliary 
thermocouple.  He  states  that  the  deviations  from  the  formula 
were  "  quite  within  the  limits  of  error  introduced  by  the  altera- 
tion of  the  resistance  of  the  circuit  with  rise  of  temperature,  the 
deviations  of  the  mercury  thermometers  from  the  absolute  scale, 
and  the  non<correction  of  the  indications  of  the  thermometer  for 
the  long  column  of  mercury  not  immersed  in  the  hot  oil  round  the 
junctions."  The  latter  correction  may  amount  to  about  lo*  C  at 
^50".  Later  observers  have  generally  employed  a  balance  method 
(some  modification  of  the  potentiometer  or  Poggendocf  balance) 
tor  measuring  the  E.M.F.  The  range  of  Steele's  observations  was 
too  small  to  show  any  certain  deviation  from  the  formula,  but  he 
notes  capricious  ch»ng(ef  attributed  to  change  of  condition  of  the 


proved  to  be  proportional  to  the  square  of  the  current,  the  Peltier 
effect  is  revenible  with  the  current,  and  being  directly  proper' 
tional  to  the  first  power  of  the  current,  changes  tiffi  when  the 
current  is  reversed.  The  effect  is  most  easily  shown  by  con* 
necting  a  voltaic  cell  to  a  thermopile  for  a  short  interval,  then 
quickly  (by  means  of  a  suitable  key,  such  as  a  Pohi  commutator 
with  the  cross  connectors  removed)  disconnecting  the  pile  from 
the  celt  and  connecting  it  to  a  galvanometer,  which  will  indicate 
a  current  in  the  reverse  direction  through  the  pile,  and  approxi- 
mately proportional  10  the  original  current  in  intensity,  provided 
that  the  other  conditions  of  the  experiment  are  constant.  It 
was  by  an  experiment  of  this  kind  that  Quinius  Icilius  (1853) 
vmficd  the  proportionality  of  the  heat  absorbed  or  generated 
to  the  first  power  of  the  current.  It  had  been  observed  by 
Peltier  and  A.  E.  Becquerel  that  the  intensity  of  the  effect 
depended  on  the  thermoelectric  power  of  the  junction  and  was 
independent  of  its  form  or  dimensions.  The  order  of  the  metals 
in  respect  of  the  Peltier  effect  was  found  to  be  the  same  as  the 
thermoelectric  scries.  But  on  account  of  the  difficulty  of  the 
measurements  involved,  the  verification  of  the  accurate  relation 
between  the  Peltier  effect  and  thermoelectric  power  was  left 
to  moiQ  recent  times.  If  C  is  the  intensity  of  the  current  through 
a  simple  thermocouple,  the  junctions  of  which  are  at  tempera- 
tures /  and  t*,  a  quantity  of  heat,  PxC,  is  absorbed  by  the 
passage  of  the. current  per  second  at  the  hot  junction,  t,  and  a 
quantity,  P'  X  C,  is  evolved  at  the  cold  Junction,  I*.  The  co- 
cfficienls,  P  and  /**,  are  called  coefficients  of  the  Peltier  effect, 
and  nuiy  be  stated  in  calories  or  joules  per  ampere-second. 
The  Peltier  coefficient  may  also  be  expressed  in  volts  or  micro- 
.voits,  and  may  be  regarded  as  the  meftsur«  of  an  E.M.F.  I9catcd 
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at  the  jotoction,  andtrtaflfonnln^ h«ait iiito electrical  tntr^ or 
vice  versa.  If  iJ  is  the  whole  resistance  of  the  drciiit,  and  E 
the  E.M.F.  Of  the  couple,  and  if  the  flow  of  the  current  does  not 
produce  any  other  thermal  effects  lA  the  circuit  besides  the  Joufe 
and  Peltier  effects,  we  should  find  by  applying  the  principle  of 
the  conservation  of  energy,  i.e.  by  equating  the  balance  of  the 
heat  absorbed  by  the  t'clticr  effects  to  the  beat  generate  ia 
Uie  drcuit  by  the  Joule  effect, 

(P-P0C-C>2e-BC;  whence  fi-P-P'  .  ,  (5) 
is  we  might  also  regard  tiie  couple  as  a  reversible  tbermo* 
dynamic  engine  for  converting .  heat  into  work,  and  might 
neglect  ineveisible  effects,  such  as  conduction,  which  are 
independent  o(  the  current,  we  should  expect  to  find  the  ratio 
of  the  heat  .absorbed  at  the  hot  jimction  to  tho  heat  evolved 
at  the  cold  junction,  namely,  P/P*,  to  be  the  same  as  the  ratio 
T/P  6i  the  absoiute  temperatures  of  tbe  junctions.  This  woufd 
lead  to  the  conclusion  given  by  R.  J.E.  Gausius  (i353)  that  the 
Peltier  effect  varied  directly  as  the  absolute  temperature^  and 
that  the  E.M.F»  ol  the  couple  should  be  directly  proportional  to 
the  difference  of  temperature  between  the  junctions. 

10.  Thomson  E/ed.— Thomson  (Lord  Kelvin)  had  already 
pointed  out  {Proc.  R.S.  Edin.^  1851)  that  this  conclusion  was  in- 
QOQsistont  with  the  kiU)wn  facts  of  thermoelectric  inversion. 

(i)  The  1^.M.F.  wai  not 
c  linear  function  of  jtfie 
temperature  difference. 
(3)  If  the  Peltier  effect 
was  proportional  to  the 
thermoelectric  power  and 
changed  sign  with  it,  as 
all  eipcriments  appeared 
to  indicate,  there.  wouM 
be  no  absorption  of  heat 
in  the  circuit  due  to  tJhe 
Peltier  effect,  and  ther»' 
fore  no  thermal  source  to 
accoimt  for  the  energy  of 
the  current,  in  the  case 
in  which  the  hot  junction 
was  at  or  above  the 
neutral  temperature.  He 
_  therefore   predicted   that 

Fig.  i.^Dtagrem  of  Apparatus  for  there  must  be  a  reveaible 
DcmoMtntitig  the  ThooMoo  Effect,      absorption  of  heat  in  some 

other  part  of  the  circuit 
due  to  the  ffow  of  the  current  through  the  unequally  heated 
conductors.  He  succeeded  a  few  years  afterlvarda  id  verifying 
this  remarkable  prediction  by  tbe  experimental  demonstration 
that  a  current  of  positive  electricity  flowing  from  hot  to  cold 
in,  iron  produced  an  absorption  of  heat,  as  though  it  possessed 
negative  specific  heat  in  the  metal  iron.  He  also  succeeded  in 
lowing  that  a  current  from  hot  to  cold  evolved  heat  in  copper, 
but  the  effect  was  smaller  and  more  diflicult  to  observe  than  in 

iron. 

The  Thomson  effect  may  be  readily  demonstrated  as  a  lecture 
experiment  by  the  (ollowiag  method  (fig.  i).  A  piece  of  wire 
(No.  2B)  about  4  cm.  long  is  soldered  at  dthcr  end  A,  B  to  thick 
wires  (No.  12),  and  is  heated  lOo^  to  150"  C.  by  a  steady  current 
from  a  storage  cell  adjusted  by  a  suitable  rheostat.  The  experi- 
mental wire  AB  is  connected  m  parallel  with  about  2  metres  of 
thicker  wire  (No.  22),  w^ch  is  not  appreciably  heated.^  A  low- 
resistance  galvanometer  is  connected  iyy  a  very  fine  wire  (2  to 
3  mils)  to  the  centre  C  of  the  experimental  wire  ABi  and  also  to 
the  ntiddle  point  D  of  the  parallel  wire  so  as  to  iorm  a  WheatStone 
bridgt.  The  balance  is  adjusted  by  shunting  either  AD  qr  BD 
with  a  box,  S,  containing  20  to  loo  ohms.  All  the  wires  m  the 
nuadrilateral  must  be  of  the  same  metal  as  AB,  to  avoid  accidental 
tncrmoekctrit:  effects  which  would  obscure  the  resute.  If  the 
current  flows  from  A  to  B  there  will  be  heat  absorbed  tn  AC  and 
evolved  in  CB  by  the  Thomson  effect,  if  the  specific  heat  of  elec- 
tricity ill  AB  is  positive  as  in  copper.  When  the  current  is 
nevened,  the  temperatore  of  AC  will  be  raised  and  that  of  CB 
lowered  by  the  reversal  of  the  effect.  This  will  disturb  the  rcsist- 
amce  balance  by  an  amount  which  can  be  measured  by  the  deflection 
of  jLhe  galvanometer,  or  by  the  change  of  the  shunt-box,  S,  required 
to  restore  the  balance.  Owing  tO  the  small  siae  of  tbe  experimental 


wm,  the  aariSiod  is  veciy'jC|dkk  and  sensitive,  tod  theappatfatus 
oan  be  set  up  in  a  few  mmutes  when  onoe  the  doerimental  quadri* 
laterals  have  been  made^  It  works  very  well  with  platinum,  iron 
and  copper.  It  was  applied  with  elaborate  modifications  by  the 
writer  in  1886  to  determine  the  value  of  the  Thomson  effect  la 
platinum  in  absolute  measure,  and  has  recently  been  appTted  with 
further  improvemeau  by  R.  O.  King  t9  measure  tbe  effect  in 
copper. 

11.  Tkams9n*s  rAMry.— Taking  acooimt  of  the  TbomBon 
effect,  the  theBcmodyBaaaacal  theory  of  the  coople  was  satis- 
Dactorily  oocnpleted  by  Thomson  {Trans.  R,  S.  Edik.,  1854).  ^ 
the  quantity  of  heat  absorbed  and  converted  into  electrical 
energy,  when  twit  quantity  ol  electridty  (one  ampere-second) 
flowa  from  cold  to  hot  thioo^  a  difference  of  temperature,  di, 
be  represented  by  tit,  the  coefficient  <  i$  called  the  specific  beat 
of  electricity  in  the  metal»  or  aimj^y  the  coefiicient  of  the  Thomson 
effect.  Like  the  Peltier  coefficient,  it  may  be  mieasured  in  joulea 
or  calories  per  ampcrc-'second  per  degree,  or  more  conveniently 
and  simply  in  microvolts  j^ir  degree. 

Consider  anclemenury  couple  of  two  metals  A  and  B  for  «hidl 
s  has  the  values  i' and  s'  respectively,  with  junctwns  at  the  tempera* 
ture  T  and  T-^-dT  (absolute),  at  which  the  coefiicients  of  the 
Peltier  effect  are  P  and  P-k^P.,  Equating  the  quantity  of  heat 
absorbed  to  the  quantity  of  electrical  energy  generated,  we  have 
by  the  first  law  of  tberinodynamics  tbe  relation 

dEtdT-'dPldTHs'-'S'}  .  ....  (6» 
If  we  apptv  the  second  la<  regarding  the  couple  as  a  reversible 
engjine,  anq  ooqidering  only  the  reversible  effects,  we  obtain 

(*'-0/r-.-rf(i>/r)Mr     .      .      .    O) 

Elimioatinl;  C^**«'}  we  find  for  the  Peltier  effect 

P^TdEldt^Tp     .        .        .       o  W 
Whence  ve  obtaia  for  the  difference  of  the  sp^fic  heats 

^_       t^-s')'"-Tfimr^'-'-TdpidT .     .   (9) 

.From  thes^  relations  we  observe  that  the  Peltier  effect  P,  and 
the  diffcn^nce  of  the  Thomson  effects  is*—i'),  for  any  two  metals 
are  easily  deduced  from  the  tabulated  values  of  dE/it  and  i^E/dfi 
respectively.  The  s^ns  in  the  above  equatioi^s  are  chosen  on  the 
assumption  that  positive  ekctricity  /lows  from  cold  to  hot  in  the 
metal  s".  The  signs  of  tbe  Pdtier  and  Thomson  effects  will  ber  the 
same  as  the  dgns  of  the  coefficients  given  in  Table  I.,  if  we  suppose 
the  metal  ^  to  be  lead,  and  assume  that  the  vahie  of  ^  may  be 
taken  aa  zero  at  all  temperatures, 

12.  Experimental  Venj^cation  of  Thomson*t  X'fuory, — In  oidef  to 
justify  the  assumption  involved  in  the  application  of  the  second 
law  of  thcrmodynamtos  to  the  theory  of  tne  thermocouple  in  the 
manner  above  specified,  it  would  be  necessary  and  sufficient,  as 


relation  was  known  at  that  time  to  exist,  but  no  absolute  measure* 
ments  of  sufficient  accuracy  had  been  made.  The  nost  accurate 
measurements  of  the  heat  absorption  due  to  the  Peltier  effect  at 
present  available  are  probably  those  of  H.  M.  lahn  {W4ed.  Ann., 
34»  P-  7^>  1888).  He  eadosed  various  metaiHc  juncd(x»  in  a 
Bunsea  ice  calorimeter,  and  observed,  the  evolution  of  heat  per 
hour  with  a  current  01  about  I  -6  amperes  in  either  direction.  The 
Peltier  effect  was  only  a  small  fraction  of  the  total  effect,  but  could' 
be  separated  from  the  loule  effect  owing  to  the  reversal  of  the 
current.  The  values  of  dEidT  i<fr  the  aame  specimens  of  metal 
at  0*  C.  were  determined  by  experiments  between  -f20*'  C.and 
—20*  C.  The  results  of  his  observations  are  contained  in  the 
following  table,  heat  absorbed  being  reckoned  positive  as  in 
Table  I.  >- 

Tab&b  n. 


ompic. 

MfetovoitB 

P-TdB/df 
Microvolu 

'^^ 

"%s;r* 

per  d«. 

•tore 

per  hear. 

per  hov. 

£"-^8 

-fi'ia 

+579 

+0-495 
4.3.640 

+0-413 

Cu-Fe 

-I'll -28 

+i^ 

+3-163 

Cu-Pt 

-§•40 

--0.327 

—0-320 

Cv-Zn 

■fanU 

•f4«a 

+0'353 

+0-585 
-fO-6i6 

Cu-Cd 

•f-7«t 

-fo.«i7 

Ctt-Nl 

-20-03 

-54« 

-4.680 

-4362 

The  agreement  betweMi  the  observed  and  calculated  values  in  the 
last  two  columns  Is  as  good  as  can  be  expected  «>nddering  the 
great  difficulty  of  measaring  such  small  quantities  of  heat.  The 
analogous  reversible  heat  effects  which  occur  at  the  junction  of  a 
metal  and  an  electrolyte  were  also  investigated  by  Jahn,  but  he 
did  not  BUoeeed  in  obtatnkig  so  complete  an  agreement  with  theoiy 
in  this  case. 
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1],  Taifi  RyfithtAi. — Fram  genetil  couidentiaiit  conccni- 
ing  niiiiutmin  disiipBIkin  oT  energy  (Pnt.  R.  S.  Edin.,  1S67-68], 
Ttit  <ru  led  to  Ihe  conduiloD  ihBL  "  the  ibermal  and  electric 
conductiviiies  <A  metili  varied  iovcnely  u  tbc  itaolule  lem- 
peiaiun,  ud  thai  the  QKd£c  beat  ol  eleclridtjr  wu  dirtnly 
proponioDil  to  the  tame."  Subsequent  eipninmti  led  him 
to  doubt  thii  cdhcIusIdd  u  Rgirdi  conductivity,  but  his  Ihenno- 
dectric  cipaiDiaitB  <PrK.  R,  S.  EiSn.,  DECembei  1870)  sppeiuvd 
to  lie  in  good  agreemenl  with  it.  If  »c  adopt  tbii  fa)i»tb«ia. 
and  subitilute  I  •■  icr,  vboe  £  i)  B  roa«uat,  [q  Ihe  hudunntat 
tqualioD  (g),  IPC  obtain  at  oace^^I^---i  (('—('),  which  ia 
InuDediBtEly  intetrsble,  and  pva 


.^1 


BW 


■««?!^-tlri,  :  :    :  . 


where  J.  Ii  the  itmpentun  of  the  neulial  tK^t  at  which 
dEldt-a.  This  ii  the  equation  to  a  parabola,  and  is  equivili^ni 
to  the  emiRrical  faimula  of  Avcnariui,  with  lhl<  diSernice, 
that  ia  Tail's  formula  the  constants  have  aQ,  a  ^nple  and 
direct  interpretatian  in  nlalion  to  the  theory. '  Tail's  tbniy 
and  formula  were  subsequently  asdmilaled  by  Avcnariui  IPou. 
Ann.,  149,  P-  il',  'Sj3),  and  an  sow  paerally  attributed 
to  Avenariui  in  fonitn  periodicals. 

In  accordance  with  this  hypothesfsv  the  cniveS'  repnaenthig 
tha  variations  of  thermoelectric  power,  dE/dl,  with  leinperatuR 
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— Ton^entuR  by  HieraHicouple.  DiHemice  from 


Tajt'a  FormulL 


are  straight  Cnes,  the  slope  of  which  for  any  couple 
Ihe  dlBeicnce  of  the  constants  a(e'~c').  The  diagnm  con- 
sliucted  by  Tail  oa  this  principle  is  fully  eiplained  and  Dius- 
Iraied  in  many  textbooks,  and  has  been  generally  adopted  as 
embodying  in  a  simple  form  the  fundamental  phenomena  of 
Ihennodedridiy. 
14.  Bipirimniliil  TVi/^of (en.— Tail's  vxribatlon  of  this  hvo~ 


fanholk  lormula,  nHuurnlTn decHca  _  . — ., , 

by  H.  M.  Tory  IB,*.  Xiforl,  1697).  The  deviuioos  (or  the  roppcr- 
iioD  coupl*,  and  tot  the  coho-  cait-lron  couple  over  Ibe  iahft« 
o- 1»  HD-'^C..  appear  to  be  uTibe  oidcf  of,  I  ■  C  and  ««  c<nf  iijly 
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powble  anompiKn  lathac  m^e  by  A.'sun.Md  {FkU.  Met- 
Jidy  1899),  tlial  Ibe  value  of  I  varln  invcndy  as  Ihe  absluli 
nmpcraiure.   Puttingi-c/T,  Mobtaia 
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jaidcolar  cote  the  paraboVc  formula  appeaia  to  be  undoubtedly 
inarfff|UBtf.  Tbe  wnicr'a  obaervatlont  agree  more  ocartywilh  Ihe 
atHimptloB  i-conitant.  Ihne  of  StantAeld  wiih  i~e/r.  Many 
Older  formulae  tavc  been  lugnwd.  L.  F.  C  Halbon  and  A.  I>ay 
(Str/.  Atai.,  1899]  have  gone  back  to  Tail't  mclhod  al  high  (empen- 
luiea,  employing  area  «  parabolaa  Cor  hnind  imfea.     But  tinea 
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Fic.  3.— Thornton  EBect.    Bairili  (Le  Roui't  Mtrhod). 
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Mpadtieft  oC  thcoloritottert>  and  irouM  alto  be  dUKcult  to  nMaiiire 
accurately  with  a  thermocouple  under  the  conditions  deKobed. 
The  general  results  of  the  work  appeared  to  suraort  Toit's  hypo- 
thesis that  the  effect  was  proportional  to  the  absolute  temperature, 
Imt  direct  thermoeteetrio  tests  do  not  appear  to  have  been  made 
■an  the  specimens  emfdoycd,  which  would  nave  horded  a  valuable 
oonfirquttion  by  the  oompaiison  of  the  >^ues  d  d^E/dT*,  as  in 
Jahn's  experiments. 

17.  King's  £xpmi»iCTito.— The  method  ^employed  by  the  writer, 
to  which  allusion  has  already  been  made,  consisted  in  observing 
the  change  ol  distribution  oC  temperature  in  tcnns  ct  the  restetanoe 
along  a  wire  heated  by  an  electric  current,  when  the  heating 
current  'was  reversed.  It  has  been  fully  described  by  King  {Proc. 
Amer.  Acad.,  June  1S98},  who  applied  it  most  successfully  to  the 
case  of  copper.  Although  the  effect  in  copper  is  so  small,  he  suc- 
ceeded in  obtaining  changes  of  temperature  due  to  the  Thomson 
effect  of  the  order  of  x"  C.,  which  could  be  measured  with  satis- 
factory accuracy.  He  also  determined  the  effect  of  change  of 
temperature  distribution  on  the  rate  of  generation  of  heat  by  the 
current;  and  on  the  external  loss  of  heat  by  radiation,  convection 
and  conduction.  It  is  necessary  to  take  alf  these  conditions  care- 
fully into  account  in  calculating  the  balance  due  to  the  Thomson 
effect.    According  to  King's  experiments,  the  value  of  the  effect' 
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FlG.  4. — Potential  Diagrams  of  Thermocouple  on  the 
Contact  Theory. 

appean  to  diminish  with  rise  of  temperature  to  a  sUght  extent 
in  copper,  but  the  diminution  is  so  small  that  he  docs  not  regard 
it  as  established  whh  certainty.  The  value  found  at  a  temperature 
of  150*  C.  was  -1-3 "5  microjoules  per  ampere-s^nd  per  degree, 
or  +«-5  microvolts  per  degree  in  the  case  of  copper,  which  agrees 
very  fairly  with  the  value  deduced  from  thermoelectric  tests.  The 
value  found  by  Batclli  for  iron  was  —5-0  microvolts  per  degree 
at  106*  C,  which  appears  too  small  in  comparison.  These  measure- 
ments, though  subject  to  some  uncertainty  on  account  of  the  great 
experimental  difficulties,  arc  a  very  valuable  confirmation  of  the 
accuracy  of  Thomson's  theory,  because  they  show  that  the  magni- 
tude of  the  effect  is  of  the  required  order,  but  they  cannot  be  said 
to  be  strongly  in  support  of  Tait's  hypothesis.  A  comparison  of 
the  results  of  different  observers  would  also  suggest  that  the  law  of 
variation  may  be  different  in  different  metaU,  although  the  dif- 
ferences in  the  values  of  ^EfdT*  may  be  due  in  part  to  differences 
of  purity  or  errors  of  observation.  It  would  appear,  for  instance, 
according  to  the  observations  of  Dewar  and  Fleming,  that  the 
value  of  5  for  iron  is  positive  below  -150*  C,  at  which  point  it 
vanishes.  At  ordinary  temperatures  the  value  is  negative,  mcreas- 
iog  rapidly  in  the  negative  direction  as  the  temperature  rises.  This 
might  be  appropriately  represented,  as  already  suggested,  by  a 
linear  formul^  s  «■  t^—eT, 

18.  Pofenltol  Diag^ms  on  the  ConUid  Theory.—U  is  instructive 
to  consider  the  distribution  of  potential  in  a  thermoelectric  circuit, 
«nd  «ts  relation  to  the  resultant  E.M.F.  and  to  the  seat  of  the 
E.M.F.  In  fig.  4,  which  is  given  as  an  illustration,  the  cold  junc- 
tions are  supposed  to  be  at  o**  C.  and  the  hot  junctions  at  lOo*  C. 
NoU  s  values  (Table  I.)  are  taken  for  the  E.M.F.,  and  it  is  supposed 
that  the  coefficient  of  the  Thomson  effect  is  sero  In  lead,  i.e.  that 
there  is  no  E.M.F.  and  that  the  potential  if  uniform  throughout 


the  length  of  the  lead  wire.  Taldng  the  letd-iron  cotti>le  aa  «n 
example,  the  value  of  dEjdl  at  the  hot  junction  xoo*  C.  is  10-305 
microvolts  per  degree,  and  the  value  of  the  Peltier  coefficient 
P'^TdE/dT  is  +3M4  microvolts.  •  In  other  words,  we  may  suppose 
that  there  is  an  E.M.F.  of  that  magnitude  ntuated  at  the  junction 
which  causes  positive  electricity  to  flow  from  the  lead  to  the  iroa. 
If  the  circuit  u  open,  as  repccsented  in  the  diagram,  the  flow  will 
cease  as  soon  as  it  has  raised  the  potential  of  the  iron  3844  micro- 
volts above  that  of  the  lead.  In  the  substance  of  the  iron  itsof 
there  is  an  E.M.F.  due  to  the  Thomson  effect  of  about  10  micro- 
volts per  degjcee  tending  to  drive  positive  dccttidty  from  hot  to 
oold,  and  raistng  the  cold  end  oC'the  iron  989  microvolts  in  potential 
above  the  hot  end  on  open  circuit.  At  the  cold  junction  the  iron 
is  supposed  to  be  connected  to  a  piece  of  lead  at  o"  C,  and  therte 
is  a  sudden  drop  of  potential  due  to  the  Peltier  effect  of  3648  micro- 
volts. If  the  cucuit  is  cut  at  this  point,  there  remains  a  difference 
of  potential  £«i  1184  microvolts,  the  resultant  E.M.F.  of  the  circuit, 
tending  to  drive  positive  electricity  from  the  iron  to  the  lead  across 
the  cold  junction.  If  the  circuit  is  closed,  there  will  be  a  current 
C»EIRt  where  R^R'-^-R',  the  sum  of  the  resistances  of  the  lead 
and  iron.  The  flow  of  the  cunent  will  produce  a  fall  of  potential 
ER'IR  ia  the  lead  from  oold  to  hot,  and  ER'JR  in  the  iron  from 
hot  to  cold,  but  the  potential  difference  due  to  the  Peltier  effect 
at  either  junction  will  not  be  affected.  For  rimplicity  in  tha 
diagram  the  temperature  gradient  has  been  taken  as  uniform, 
and  the  specific  heat  4  » constant,  but  the  total  P.D.  woukl  be  the 
same  whatever  the  gradiept. 

Similar  diagrams  are  given  in  fig.  4  for  cadmium  in  which  both 
the  specific  heat  and  the  Peltier  effect  are  positive,  and  also  for 
platinum  and  nickel  in  which  both  coefficients  are  negatived  The 
metal*  are  supposed  to  be  all  joined  together  at  the  Got  junctioa, 
and  the  circuit  cut  in  the  lead  near  the  cold  junction.  The  diagram 
will  serve  for  any  selected  couple,  such  as  iron-nickel,  and  is  not 
restricted  to  combinations  with  leadl  The  following  table  shows 
the  component  parts  of  the  E.M.F.  in  each  case^— 


Iron-lead 
Cadmium«lead. 
Platinum-lead . 
Nickel-lead 


Tablb  HI. 
'•     -     -P. 

+■3844- 
+2389- 
-1919- 
-8239- 


+3648- 
+82 1 - 

-828- 

-5206- 


-988  > 

+1095' 
-682  > 

-975' 


+1184 

+471 

-409 

-2058 


The  components  for  any  other  combination  of  two  are  found  by 
taking  the  algebraic  difference  of  the  values  with  respect  to  lead.  ' 

19.  Rehiiw  to  the  VoUa  EJftd.-^lX  b  now  generally  ooftceded 
that  the  relatively  Lirge  difi'erenoes  of  potential  observaUe  vnth 
an  electrameter  between  metals  on  open  drcuit,  as  discovered 
by  Volta,  are  due  to  the  chemical  affinities  of  the  metals,  .and 
have  no  direct  relation  to  thermoelectric  phenomena  or  to  the 
Peltier  effect.  The  order  of  the  metals  in  respect  of  the  two 
effects  is  quite  different.  The  potential  difference,  due  to  the 
VoUa  effect  in  air,  has  bees  Aown  by  Thomson  (Lord  KeNtel 
and  his  pupils  to  be  of  the-  same  order  of  magnitude,  if  nM 
absolutely  the  same,  as  that  prodticed  in  a  dlluCe  electrolyte  te 
which  two  mctalKcally  connected  plates  {e.%<.  tmt  and  copp^ 
are  immersed.  (On  this  hypothesis,  it  may  be  explained  by 
regarding  the  air  as  an  electrolyte  of  iikfinite  specific  reslstamre.) 
It  is  also  profoundly  modified  by  the  state  of  the  exposed  sUf>- 
faces,  a  coating  of  oxide  on  the  copper  greatly  increasing  tilt 
effect,  as  it  would  In  a  voluic  cdl.  The  Peltier  effect  and  like 
thermo-E.M.F.,  on  the  oth^r  hand,  do  not^  depend  *oa  the 
state  of  the  surfaces,  but  only  on  the  state  of  thi 
substance.  An  attempt  has  been  made  to  explain  the  VMtA 
effect  as  due  to  the  affinity  of  the  metals /or  each  e£for,  bnt  that 
would  not  account  for  the  variation  of  the  effect  with,  the  staff 
of  the  surface,  except  as  affecting  the  actual  surface  oif  contaCL 
It  is  equally  evident  that  chemical  affinity  between  the  metsli 
cannot  be  the  explanation  of  the  Peltier  E.M.F»  This  woiM 
necessitate  chemical  action  at  the  junction  when  a  cnrreM 
passed  through  it,  as  in  an  efectrolytjc  cell,  whereas  the  actioA 
appears  to  be  purely  thermal,  and  leads  to  a  consistent  theory 
on  that  hypothesis.  The  chemical  action  between  metals  in 
the  solid  state  must  be  infinitesimal,  and  could  only  sufiioe  td 
produce  small  charges  analogous  to  those  of  frictional  electtfefty; 
it  could  not  maintain  a  permanent  difference  of  potential  at  d 
metallic  Junction  through  which  a  current  was  passmg.  Althotfgh 
it  is  possible  that  differences  of  potential  larger  than  the  Peltier 
effect  might  exist  between  two  metals  in  contact  on  open  drcuit, 
ft  is  cettain  that  the  Ottiy  effective  E.M.F.  in  pMtMioe  U  tM 
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P^ter  effect,  and  that  tlie  differaface  of  potential  in  the  substance 
of  the  metals  ^hen  the  circuit  isvcomplete  cannot  be  greater 
than  the  coefficient  P.  The  Peltier  effect,  it  may  be  objected, 
measures  that  part  only  of  the  potential  difference  which  depends 
upon  temperature,  and  can  therefore  give  no  information  about 
the  absolute  potential  difference.  But  the  reason  for  concluding 
that  there  is  no  other  effective  source  of  potential  difference 
At  the.  junction  besides  the  Peltier  effect,  is  simply'  that  no 
•other  apiHredable  action  takes  place  at  the  junction  when 
a  current  passes  except  the  Pekier  generation  or  absorption 
of  heat 

20.  CcwutUm  TJieory:-^Thc  idea  of  convection  of  heat  by  an 
electric  current,  and  the  phrase  "  q>edfic  heat  of  electricity  " 
were  introduced  by  Thomson  as  a  convenient  mode  of  expressing 
the  phenomena  of  the  Thomson  effect.  He  did  not  intend  to 
imply  that  electricity  really .  possc;ssed  a  positive  or  negative 
specific  heat,  but  merely  that  a  <iuantity  of  heat  was  absorbed 
in  a  metal  when  unit  quantity  of  electricity  flowed  from  cold  to 
hot  through  a  difference  of  temperature  of  x^.  The  absorption 
of  heat  was  considered  as  representing  an  equivalent  conversion 
of  beat  energy  into  ekctricsd  energy  in  the  element.  The  ele- 
ment might  thus  be  regarded  as  the  seat  of  an  E.M.F.,  dB^idT, 
where  dT  fs  the  difference  of  temperature  between  its  ends. 
The  potential  diagrams  already  given  have  been  drawn  on  this 
assumption,  that  the  Thomson  effect  is  not  really  due  to  con- 
vection of  heat  by  the  current,  but  is  the  measure  of  an  E.M.F. 
located  In  the  substance  of  the  conductor.  This  view  with 
regard  to  the  seat  of  the  E.M.F.  has  been  generally  taken  by 
the  majority  of  writers  on  the  subject.  It  is  not,  however, 
necessarily  implied  in  the  reasoning  or  in  the  equations  given 
by  Thomson,  whicb  are  not  founded  on  any  assumptions  with 
regard  to  the  seat  of  the  £.M.F.{  but  only  on  the  balance  of 
heat  absorbed  and  evolved  in  all  the  "different  parts  of  the 
circuit.  In  fact,  the  equations  themselves  are  open  to  an  entirely 
different  interpretation  in  this  respect  from  that  which  is 
generally  given. 

Returning  again  to  the  equations  already  given  in  (  xx  for  an 
tlementary  thermocouple,  we  have  the  following  equivalent 
expressions  for  the  E.M.F.  dE,  namely, 

in  fwhich  the  coefficient,  P,  of  the  Peltier  effect,  and. the  thermo> 
electric  power,  p,  of  the  couple,  may  be  expressed  in  terms  of 
the  difference  of  the  thermoelectric  powers,  p'  and  p'^  oi  the 
separate  metals  with  T^pect  to  a  neutral  standard.  So  far  ^ 
these  equations  are  concerned,  we  might  evidently  regard  the 
seat  of  the  E.M.F.  as  located  entirely  in  the  conductors  them- 
selves, and  not  at  all  at  the  junctions,  ii  p  ot  (J>'  —p')  is  the 
^^erence  of  the  E.M-F.s  per  degree  in  corresponding  elements 
of  the  two  metals.  In  this  case,  however,  in  order  to  account 
lor  the  phenomenon  of,  the  Peltier  effect  at  the  junctions,  it  is 
IBfcessary  to  suppose  that  there  is  a  real  convection  of  heat  by  an 
^jectrjc  current,  and  th^  the  coefficient  P  or  pT  is  the  difference 
«i  the  quantities  of  heat  carried  by  unit  quantity  of  dectricity 
in  thfi  two  metals.  On  this  l^ypothesis,  if  we  confine  our 
|kttentk>n  to  one  of  the  two  met«ls»  say  p't  in  which  the  current 
is  supposed  to  flow  from  hot  to  cold,  we  observe  that  p''4T 
^qvessesfihe. quantity  of  heat  converted  into  electrical  energy 
per  unit  of  .electricity,  by  an  £.M.F«  p"  per  x°  located  in  the 
clement  ^T,  It  happoos  that  the  absolute  magnitude  of  p' 
Cftfinot.be  expcijjnenta^y  determinedi  but  this  is  immaterial, 
113  we  axe  o^ily  concerned  with  di^erence^  The  quantity  of 
heat  liberated  by  convection  as  |he  <^unent  flows  from  hot  to 
cold  is  represented  in  the  equatioi^  by  dP^^d^pT).  Since 
dlp'T^^op'dt'hTdp',  it  is  dear  that  the  balance  of  heat 
liberated  in  the  element  is  only  Tdp'^s'df,  xtamely,  the 
Thomson  effect,  vadis  not*  the  equivalent  of  the  E.M.F.  p'dT^ 
because  on  this,  theory  the  absorption  of  heat  is  masked  by  the 
Gonveetion,  If  ^  is  constant  there  is  no  Thomson  effect,  but  it 
does  not  ^Uow  that  there  is>no  E.M  J".  located  in  the  element. 
The  PeUiM  effect,  on  the  otberrhand,  may  bp  ascribed  entirdy 


aide  of  the  junction  per 'unit  of  etectxicity,'  md'  the  quantity 
of  heat  P'T  taken  away  on  the  other.  The  balance  {p'^p^T 
is  evolved  at  the  junction.  If,  therefore,  we  arc  prepared  to 
admit  that  an  electric  current  can  carry  heat,  the  existence  of 
the  Pdtier  effect  is  no  proof  that  a  oorreqwnding  E.M.F.  is 
located  at  the  junction,  or,  in  othor  words,  that  the  conversion 
of  heat  into  electrical  energy  occurs  at  this  point  of  the  circuit, 
or  is  due  to  the  contact  of  dissimilar  metals.  .  On  the  contact 
theory,  as  generally  adopted,  the  E.M.F.  is  due  entirdy  to  change 
of  substance  {dP^Tdpy,  on  the  convection  theory,  it  is  due 
entirdy  to  diange  of  temperature  {pdT),  But  the  two  ex- 
pressions are  equivalent,  and  give  the  same  xesulta. 

ax.  Poktttial  Diagramt  on  Convection  Tkfory. — ^The  difference 
between  the  two  theories  is  most  readily  appreciated  by  drawing 
the  potential  diagrams  corrc»5ponding  to  the  supposed  locations  01 
the  E.M.F.  in  each  case.  The  contact  theory  has  been  already 
illustrated  in  fi^.  4.  Corresponding  diagrams  for  the  same  metab 
on  the  convection  theory  are  given  in  fig.  5.  In  this  diagfam 
the  metals  are  suppMed  to  be  all  joined  together  and  to  be  at 
the  same  time  potential  at  the  cold  junction  at  o*  C.  The  ordinate 
of  the  curve  at  any  temperature  is  the  difference  of  potential 
between  any  point  in  the  metal  and  a  point  in  lead  at  the  same 
temperature.  Since  there  is  no  contact  E.M.F."  on  this  theory, 
the  ordinates  also  represent  the  E.M.F.  of  a  thermocouple  metaj- 


*200       «» 100 


PzG.  5.-^oives  of  Tbermo-E.M.F..  or  Potential  Diagrams, 
on  the  Convection  Theory. 

lead,  in  which  one  junction  b  at  o*  C.  and  the  other  at  I*  C.    For 
this  reason  the  potential  diagrams  on  the  convection  theory  are 
more  simple  and  useful  than  those  on  the  contact  theory.    The 
curves  of  E.M.F.  are  in  fact  the  most  natural  and  most  convcnicot 
incthod  of  recording  the  numerical  data,  more  particularly  in  cases 
where  they  do  not  admit  of  being  adequately  represented  by  a 
formula.    The  line  of  lead  is  taken  to  be  horizontal  in  the  diagram, 
because  the  thermoelectric  power,  p«  may^  be  reckoned  from^  any 
convenient  zero.     It  is  not  intended   to  imply  that  there  is  no 
E.M.F.  in  the  metal-lead  with  change  of  temperature,  but  that 
the  value  of  ^  in  this  metal  is  nearly  constant,  as  the  Thomsoa 
effect  is  very  smalL    It  is  very  probable  that  the  absolute  values 
q(  p  in  different  metais  are  of  the  same  sign  and  of  the  sfune  order 
of  magnitude.  bcing[  large  compared  with  the  differences  observed. 
It  would  be  theoreacally  possiule  to  measure  the  absolute  value  in 
some  metal  by 'observing  with  an  electrometer  the  P.D.  betueea 
parts  of  the  same  metal  at  different  temperatures,  but'  the  diflerv 
encc  would  probably  be  of  the  order  of  only  one-hundredth  of  a 
volt  for  a  difference  of  lOo"  C.    It  would  be  sufficiently  difficult 
to  detect  so  small  a  difference  under  the  best  conditions.  ^  The 
difficulty  would  be  greatly  increased,  if  not  rendered  practically 
insuperable,  by  the  large  difference  of  temperature. 

33.  Conduction  Theory.— In  Thomson's  theory  it  is  .exiircssly 
assumed  that  the  reversible  thermal  effects  may  be  consujcrci 
separatdy  without  reference  to  conduction.  In  the  induction 
theory  of  F.  W.  G.  Kohlrausch  (Poeff.  Ann.,  iS^S.  vol.,156.  p.  opO. 
the  fundamental  postulate  is  that  the  thcrmo-E.M.F.  is  due  to  tne 
conduction  of  beat  in  the  metal,  which  is  contrary  to  Tnomsons 
theory.  It  is  assumed  that  a  flow  of  heat  Q.  due  to  conducuon, 
tends  to  carry  with  it  a  proportional  electric  current  C-^oQ-  A!"" 
is  interpreted  to  mean  that  there  is  an  E.M.F.  dE^-a^  o.i'^ 
.-#rfr>^i»  ea^.fWpWt,  vhfn  k'»\^  -thermal  oonducMvi^y  wjf 
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^__  „_-._ - Tht  "  tfcanwodWUic  cbnrtttt/'  «.  of 

Rbokauacli.  is  evidently  the  aame  a»  the  tbecmoeiectnc  power,  *, 
ta  Thomson's  theory.  In  order  to  exj^Iaia  the  Pdtier  eHect,  Kohl- 
rauach  further  assumes  that  an  dectnc -current.  C,  carries  a  heat- 
low,  Q»40Ct  with  it,  where  '*  i4  is  a  coostant  which  can  be  made 
aiual  to  unity  J>y  m  pcoper  choice  of  anita."  If  A  and  f  amoMiata&t* 
e  Peltier  effects  at  the  hot  and  cold  junctiona  are  equal  jutd 
opposite,  and  may  therefore  be  neglected.  Toe  combination  of 
the  two  postulates  leads  to  a  complication.  By  the  second  postu- 
late the  flow  of  the  can«nt  increases  the  heat-flow,  and  this  bv 
the.  first  pcatiUate  iocnsasea  the  B.M  J^.»  or  the  lesistaJMM.  which 
therefore  depends  on  the  current.  U  is  difficult  |o  see  how  this 
complication  can  be  avoided,  unless  the  first  postulate  is  abandoned, 
end  the  beat-flow  due  to  conduction  is  assumed  to  be  independent 
of  the  thermoelectric  phenomena.  By  applying  the  first  law  of 
ifaennoflynamicst  Kohirausch  deduces  that  m,  ouaatity  of  heat, 
CBdTt  is  absorbed  in  the  element  dTuer  second  by  the  current  C» 
He  wrongly  identifies  this  with  the  Thomson  effect,  by  omitting  to 
allow  for  the  heat  carried.  He  does  not  malo  any  application  of 
tte  escond  law  to  the  theory.  If  we  a^y  Thomson  s  oonditiba 
P,^r4EJdT'-Tp»  we  have  A^r.  If  we  also  «asiima  the  ratio 
of  the  current  to  the  heat-flow  to  be  the  same  in  both  SKistuIatta, 
we  have  a^ifTB,  whence  t^'^krlT,  This  condition  was  applied 
in  !85«  by  C.  H.  J.  B.  Liebenow  {Wiedi  Ann.,  68,  p.  316).  It 
siroplihcs  the  theory,  and  gives  a  posnble  relation  between  the 
constants,  but  it  does  not  appear  to  ren»ve  the  complication  above 
referred  to.  ^hich  seems  to  be  inseparoUe  from  any  cooductioii 
theory. 

L.  Boltzmann  {Sits.  Wien,  Akad.,  1887,  vol.  96,  p.  1258)  gives  a 
theoretical  discussion  of  all  po^ble  forms  of  expression  tor  thermo- 
dectrk  phenomena.  Neglecting  conduction,  all  the  e«>tessions 
which  be  gives  are.  equivalent  to  the  equatioos  of  Thomson. 
Taking  conduction  into  account  in  the  application  of  the  second 
law  of  thermodynamics,  he  proposes  to  substitute  the  inequality, 
T»/iEr-/»<2VT(VF?"+  VPr^.  instead  of  the  equation  given' 
by  Thomson,  namely,  P»TdEfdT.    Since,  however.   Thomson's 

Station  has  been  so  closely  verified  by  Jahn,  it  u  probable  that 
>ltzmann  would  now  consider  that  the  Reversible  eoects  might  be 
treated  independently  of  conduction. 

33.  Thermoelectric  Relations. — A  number  of  suggestions  have 
be^n  made  as  to  the  possible  relations  between  heat  and  electri- 
city, and  the  mechanism  by  whidi  an  electric  current  might  also 
be  a  carrier  of  heat.  The  simplest  is  probably  that  of  W.  E.  Weber 
(Wied.  Ann.,  1875),  who  regarded  electricity  as  consisting  of 
atoms  much  smaller  than  those  of  matter,  and  supposed  that 
heat  was  the  kinetic  energy  of  these  electric  atoms.  If  we 
suppose  that  an  electric  curreiit  in  a  metal  is  a  flow  of  oegative 
electric  atoms  in  one  direction,  the  positive  electricity  associated 
With  the  far  heavier  material  atoms  remaining  practically 
stationary,  and  if  the  atomic  heat  of  electricity  is  of  the  same 
order  as  that  of  an  equivalent  quantity  of  hydrogen  or  any  other 
element,  the  heat  carried  per  ampere-second  at  o*  C,  namely  P, 
would  be  of  the  order  of  -030  of  a  joule,  which  would  be  ample 
td  account  for  all  the  observed  effects  on  the  convection  theory. 
Others  have  considered  conduction  in  a  metal  to  be  analogous 
to  electrolytic  condijction,  and  the  observed  effects  tq  be  due 
16  "migratiou  of  the  ions."  The  majority  of  these  theories 
are  too  vague  to  be  profitably  discussed  in  an  article  like  the 
present^  but  there  can  be  little  doubt  that  th«  study  of  thermo- 
efectricity  affords  ofte  of  the  most  promising  roads  to  the  dis- 
covery of  the  true  relations  between  heat  and  electricity. 

AlphabeHcal  Index  of  Symbols, 

4,  h  c»  Numerical  constants  in  formulae. 
C— Electric  Current. 
B  "  E.M.F. »  Electromotive  Force. 
1         k  >•  Thermal  Conductivity. 

P  -  Coefficient  of  Peltier  Effect. 
^      /»'*rf£/<ft«=  Thermoelectric  Power. 
O  a  Heat-flow  due  to  Conduction. 
J(« Electrical  Resistance;  r.  Specific  Re»stance. 
.    i  SB  Spec!  fie  Heat,  or  Coefficient  of  Thomson  Effect. 
$  «s  Temperature  on  the  Centigrade  Scale. 
Tf  Temperature  on  the  Absolute  Scale. 

(H.  L.  C.) 

THBRHQMBTRT  (Gr.  ^tpfiAit  warm;  ji^pdr,  a  measure), 
the  art  of  measuring  temperature  or  degree  of  heat.  The  instru- 
ments used  for  thk  purpose  are  known  as  thermometers,  or 
aim«&tmes,  wben  the  temperatures  to  be  measund  are  high^ 


pcoseaC  Brtidei»  to  tdlKfus  tiie  gftMnl  ptrind^les  on  widdi  tl^ 
accurate  aMtsurement  d  temperature  depends,  and  to  describe 
the  application  of  these  principles  to  the  constnictiMi  and  use 
of  the  most  important  types  of  thermometo*.  Spedal  attention 
will  be  devoted  to  more  recent  advances  in  scientific  methods 
of  testing  theitliaoaetets  and  Co  the  application  of  electrical 
and  optical  methods  to  the  diffieuU  prebkm  of  mffjitiring  Mgd 
tetopoeaCwesk  In  the  article  PYiOMBtBB  ar  acoMtfit  ^nill  be 
found  of'  seme  .of-  the  thennoaoopic  metboda  employted  in  the 
arts  foe  determining  high  tempoatures. 

7.  Zero:  PumdameiUol  Iitiervalj^ln  aU  syateas  ot  mraniring. 
temperatnre  it  ift  neoMMiy  (1)  to  efaoiau  a  zeM  oc  starting-point 
from  wUcb  t9  redton,  (2)  to  detennme  the  aiseof  the  desnee  by 
sobdividing  the  interval  between  two  selected  isted  points  ci 
the  scale  <CAUed  the  "  futodemmtal  interval .'')  into  a  ^rtm. 
number  of  equal  pajrta.  The  fandanental  intcrwal  selected  h 
that :  between  the  tempesature  of  mdlting  ioe  and  the  tnof 
peratuie  of  tiondtanag  eteam,  tmder  standard  htmoapherk 
pressure.  On  the  Centigcade  system  Uie  fundajaental  interval 
is  divided  into  too  perta,  and  the  mebing^Mint  of  ice  is  takok. 
as  the  Mxo  of  the  a<ak.  We  shall  denote  teupehitnre  reckoned 
on  this  system  by  the  letter^  or  by  afl&ztng  the  letter  C.  It  is- 
often  oomveliient  to  leckOD  tonperatuie^  not  from  the  meltini^ 
point  of  ice,  but  from  a.  theoretical  or  abeolnte  scio  fepaescBtfng 
the  fewest  conceivable  tenperatnre.  We  shall  denote  tem- 
peratoie  reckoned  in  this  manner  by  the  letter  T,  or  (^  or  by 
affixing  the  letters  Abs.  In  practice,  since  the  absolute  aero  is 
unattainahfet  the  absolute  temperature-  h  dednoed  from  the 
Centigmde  fttmiwratum  by  adding  k  eomtant  tjuantity,  T«» 
representing  the  interval  between  the^  obsehnte-pBro  and  the 
melting-point  at  ioe;  thus  T-'l+Ts. 

3.  Arbikary  Scaltsj^An  arbitrary  scale  can  he.eenstmcted 
by  selecting  any  phcrsical  property  ofa  substance  iRdnch  varies 
regularly  with  the  temperature,  audi  as  the  voteme  oi  a  liquid, 
<x  the  pressure  or  density  of  a  gsa,  or  thcebctrical  eesistance  U  a 
metal.  Thus  if  V  denote  the  vohime  of  a  givtd  mass  at  the 
temperature  t,  aqd  il  Vs,  Vi  lepcescnt  the  yolumes  of  the  same 
mass  at  the  temperatures  o*  and  100^  C,  the  siae  of  i*  C.  on 
the  scale  of  this  arbitrary  thermometer  is  one  hundredth  part 
of  the  fundamental  inter^d,  namdly  (Vi-^VsVaoo,  and  the 
temperature  t  at  volume  V  is  the  number. of  thoae  degrees  cod*> 
tained  in  the  expansion  V«-Ys  betwecBi  o^  8od.#*  C.  We  thus 
arrive  at  the  formola 


1-100  (V-VO/(Vi-VO 


(0. 


t.  A  htief  sketch  of  the  evohition  of  the  thermometer  is  in- 
cluded in  the  artide  HjtAt,  §§  a  and  3.    The  objea  of  the 


which  la  the  geasral  expression  for  the  temperature  CentignKle 
on  any  such  arbStrary  scaki  ptotidnd  that  we  substitute  for  V 
the  particular  physical  property  seleded  as  the  baals  of  the 
scale.  ,I£  we  prefer  to  reckon  temperature  fiom  an  arbitrary 
eero  defined  by  the  vanisfaing  of  V,  uddch  may  conveniently  be 
called  the  /undamtnlal  s«r«  of  the  scale  considesed,  we  have» 
putting  V«>o  in  equation  (x),  the  numerical  values  of  the  hmda- 
mental  zero  Ts»  Snd  of  the  testpetature  T  reckoned  from  this 
zero 

T«-iooV«/(V,-V^,andT-ToVAr.-/-fT,  .     .     .    (i). 


It  is  frequently  convenient  to  measure  temperature  in 
manner  when  dealing  with  gases,  or  electrical  resistance  ther* 
uometeia. 

4.  AbsohUe  Scale.^lt  h  neceasaiy  for  tfaeorrtical  purposes 
to  reduce  all  experimental  i«suits-as  Car  as  possible  to  the  ab- 
solttfte  scale, defined  ss  expkined  iu HB|2r,  |  dx»  bathe  basis  of 
Cdnet's  principle,  uUch  is  jadrpenrtrnt  of  tfaei.peaperties  of 
any  particular  substanosL  Temperature  van  this  scslo  messured 
fsom  the  absolute  aero  will  be  dettoted  -.1^  the  letter  $,  This 
saale  can  "be  most  nearly  sealiaed  in  practice  by  observing  the 
temperature  T  on  the  scale  of  a  gas^thermoilKier/  and  making 
special  experifflenta  on  the  gas  to  deterxnioie  how  far  ita  scale 
(teviates  from  that  of  the  tfaennadynimical  en^iue.  In  the 
case  of  the  gaaes.  hydtogeo  and  hdiiniv  which  can  exist  lathe 
liquid  state  only  at  very  low  tempefatutes^  the  ddriatlons  fraiil 
the  absolute  scale  at  ordinary  temperatures  are  so  SMSil  that 
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UMycaBBot^fleitaiiilydtteniiaad.  TlieBaoiiituri  awitaining 
tJbese  gasoB  ue  geoerally  taken  as  the  uUiinate  staadarda  of 
lefcrence  id  practical  tliermometiy. 

Mekcdual  Tbeucometey 

$.  Tlie  most  familiar  type  of  tlienDoaietcr  depends  on  the 
apparent  expansion  of  a  liquid  hermetically  sealed  in  a  glass 
bulb  attached  to  a  graduated  stem  of  fine  bort.  Of  all  liquid- 
in^glass  thermometers  those  containing  mercury  are. almost 
invariably  selected  for  scientific  purposes,  although  at  firet 
tight  mercury  «ouU  appear  to  be  the  least  suitable  liquid,  on 
■coount  of  its  smaH  ooeffident  of  nrpansion.  The  smallness  of 
the  fipansinn  necessitates  an  eztiemely  fine  bore  for  the  stem, 
vhich  intnxhsces  erms  in  consequence  ^  of  the  high  surface 
tensbn  of  meicoiy.  The  considerable  density  of  the  liquid 
also  tmds  to  ezaggesate  the  effects  of  change  of  position  due 
to  variation,  of  the  pressure  esertcd  on  the  hiterior  of  the  bulb 
by  the  liquid  cohmui  These  errors  are  small  and  fairly  regutor, 
and  can  be  oonected  irfthia  certain  limits.  A  much  more 
serious  source  of  trouble,  -cspedaUy  at  high  temperatures,  is 
the  imperfect  ebstidty  of  the  gkss,  which  causes  more  or  less 
iiregular  'changes  in  the  volume  of  the  bulb.  The  effect  of 
U^ese  rhmnfjmt  on  the  readings  of  the  thermometer  is  enhanced 
by^  the  smallness  of  the  expansion  of  mercury,  and  might  be 
reduced  by  employing  a  more  expansible  liquid.  It  is  mors 
likely,  however,  that  the  defect  will  be  remedied  by  the  con- 
struction of  thermometen  of  fused  quarts,  which  is  the  most 
perfectly  elastic  sodid  hitherto  discovered.  For  work  at  low 
temperatures  the  range  of  a  mercury  thermometer  is  li^iited 
by  its  Ireeiing-poait  (—59*  C). 

These  are  the  serious  diiadvantages  attending  the  use  of 
ihercury,  but  in  other  respects  it  possesses  so  many  advantages 
over  alcohol  or  other  substitutes,  that  it  will  in  all  probability 
continue  to  be  need  almost  exclusively  in  thermometers  of  th^ 
type  for  scientific  work.  Among  its  chief  advantages  may  be 
reckoned  its  Ugh  boiling-point  (357*  C),  and  the  absence  of 
ewsporation  ftdm  the  -top  of  the  thread,  which  is  so  serious  a 
source  of  error  with  the  alcohol  thermometer.  With  mercury 
the  evaporation  is  almost  inappreciable  at  106*  C,  and  can  in 
all  ca^es  be  avoided  by  exposing  the  upper  parts  of  the  emetgent 
thread  to  the  temperature  of  the  air.  Although  an  evacuated 
mercury  thermometer  cannot  be  safely  used  at  temperatures 
over  306*  C,  owing  to  the  breaking  up  of  the  thread  of  liquid  in 
the  stem,  it  hss  been  found  possiblei  by  filling  the  upper  part 
of  the  stem  with  nitrogen  or  carbon  dioxide  tinder  high  pressure, 
to  extend  the  range  to  550^  C.  A  more  important  advantage 
for  accurate  wwk  Is  the  fact  that  mercury  does  not  wet  glass, 
and  avoids  any  |(ossible  errors  due  to  adherent  films  of  liquid 
on  the  walls  of  the  tube.  This  greatly  faciliutes  observations, 
and  also  renders'  it  possible  to  calibrate  the  thermometer  after 
construction,  which  cannot  be  satisfactorily  accomplished  with 
other  liquida.  The  process  of  construction  and  calibration  is 
further  facilitated  by  the  fact  that  mercury  does  not  dissolve 
air  to  any  appreciable  extent.  In  consequence  of  the  regularity 
of  expansion  of  mercury  at  ordinary  temperatures,  the  scale  of 
ttie  mercury  thermometer  agrees  very  closely  with  that  of  the 
gas  thermometer*  The  liciuid  is  very  essiiy  obtabied  in  a  high 
state  of  purity  by  distillation,  and  has  practically  no  chemiad 
action  on  ghissi  In  this  nsptd  it  is  superior  to  the  liquid 
alloy  of  potaisinm  mid  sodium,  nhuh  has  been  employed  in 
some  hi^-temperature  thermometers,  but  which  ra{rfdly  re- 
dkices  silica  at  high  temperaturea.  The  Ugh  conductivity  and 
Idw  qwdfic  heat  of  mesotry  as  compared  with  most  other  liquids 
ttod  to  render  the  thctmometer'  quick  and  sensitivo  in  a^on. 
Its  Opacity  considerably  tedlitatea  accurate  reading,  and  even 
the  tMailnfM  of  its  expansion  has  one  great  countervailing 
aiivaiitage,  in  that  the  oorrsctioo  for  stem-exposun  Is  pro- 
prntionatdy  reduced.  This  correction,  irUch  (even  in  the  case 
ol  mercury)  may  amount  to  as  much  aa40^  C.  at  S50*  C.,  is  far 
the  most  uncertain  in  its  application,  and  is  the  mott  serious 
objartioB  to  the  use  of  the  liquid-in-ghM  thermometer  at  Ugh 


6.  CMMCmdfoi.— The  eonf  ruction  of  the  moat  anmiaie  type 
of  mercury  thermometer  has  undergone  some  changes  of  datfl 
in  recent  years.  The  range  of  the  most  accurate  standards 
is  generally  restricted  to  the  fundamental  interval.  The  length 
of  a  degree  on  the  stem  can  be  increased  to  any  extent  by  en- 
larging the  bulb  or  diminishing  the  bore  of  the  stem,  but  it  is 
found  in  practice  that  there  Is  no  advantage  in  making  the  scale 
more  open  than  one  centimetre  to  the  degree  C.  in  standard 
instruments,  or  in  increasing  the  number  of  divisions  beyond 
ten  or  at  most  twenty  to  the  degree.  Enlarging  the  bulb  makes 
the  instrument  slug^h,  and  exaggerates  the  errors  due  to 
imperfect  elasticity.  Diminishing  the  bore  of  the  tube  increases 
the  errors  due  to  capillary  friction.  Even  one  centimetre  to 
the  degree  is  an  impncticable  scale  for  thermometers  graduated 
continuously  from  o"  to  xoo"  C,  owing  to  the  excessive  length 
of  the  stem.  In  order  to  secure  so  open  a  scale,  it  is  necessary 
to  limit  the  rsnge  to  35",  or  at  most  50^  The  fixed  points  o" 
and  too*  may  still  be  retained,  for  purposes  of  testing  and  re- 
ference, by  Uie  device,  now  commonly  employed,  of  blowing 
auxiliaiy  bulbs  or  ampoules  on  the  stem,  the  volume  of  which 
is  carefully  adjusted  to  oorrespond  with  the  number  of  degrees 
that  It  is  desired  to  suppress. 

In  the  best  instruments  foe  work  of  precision  the  bulb  is  not 
blown  on  the  capillary  tube  itself,  but  is  formed  of  a  separate 
piece  of  tube  fused  on  the  stem.  It  is  possible  in  this  manner 
to  secure  greater  uniformity  of  strength  and  regularity  of 
dimensions.  The  thickness  of  the  glass  is  generally  between  hslf 
a  millimetre  and  one  millimetre.  The  advantage  in  point  of 
quickness  gained  by  making  the  i^ass  thin  is  more  than  counter* 
balanced  by  increased  fragility  and  liability  to  distortion.  The 
best  form  of  bulb  is  cylindrical,  of  the  same  external  diameter 
as  the  stem.  The  bore  of  the  stem  should  also  be  cylindrical, 
and  not  oval  or  flattened,  in  order  to  diminish  errore  due  to 
capillarity,  and  to  secure  the  greatest  possible  uniformity  <^ 
section.  The  glass  should  be  clear,  and  not  backed  irith  opal, 
both  to  admit  of  reading  from  either  side,  and  to  minimize  risk 
of  bending  or  distortion.  In  the  commoner  sorts  of  Iher- 
mometers,  which  are  intended  for  rough  purposes  and  to  be 
read  without  the  application  of  minute  corrections,  it  is  not 
unusual  to  divide  the  tube  into  divisions  of  equal  volume  by  a 
preliminaiy  callbraiion.  In  the  most  accurate  instruments  it 
is  preferable  to  divide  the  tube  into  divinons  of  equal  length, 
as  this  can  be  more  accurately  effected.  The  corrections  to  be 
applied  to  the  readings  to  allow  for  inequalities  of  bore  can  be 
most  satisfactorily  determined  in  the  case  of  mercury  thermo- 
meters by  calibrating  the  tube  after  the  instrument  is  completed 
(see  Calxbkation).  This  correction  is  known  as  the  "cali- 
bration correction."  Instead  of  being  separately  determined 
it  may  be  included  in  the  scale  correction  by  comparison  with 
a  standard  instrument,  such  as  a  platinum-resistance  ther- 
mometer. 

7.  Corrections. — The  corrections  to  be  applied  to  the  readings 
of  a  mercury  thermometer,  in  addition  to  the  calibration  correc- 
tion, may  be  summarized  under  the  following  heads: •(!.),  Zero, 
(il.)  Fundamental  Interval,  (iii.)  Internal  and  External  Pres- 
sure, (iv.)  Stem  Exposure,  (v.)  Scale  Correction,  including 
Poggendorff's  correction. 

(I)  The  chanm  cf  aero  are  of  two  kinda  (a)  Seeidar  rise  of 
tero  due  to  ^raaual  recovery  from  changes  or  strains  acquired  bf 
the  bulb  during  the  process  of  manufacture.  This  prbcets  may  be 
hastened  arid  subsequent  changes  practically  diminated  by  anneal- 
ing the  bulb  after  manufacture,  and  before  final  adjustment,  Mt  a 
high  temperature,  such  as  that  of  boiling  sulphur  (about  450*  C.). 
A  thermometer  whkh  has  not  been  so  treated  may  show  a  rise  of 
zero  amounting  to  as  much  as  20*  or  30*  when  exposed  for  some 
time  to  a  temperature  of  350**  C.  (6)  Temporary  depreuion  of  zero 
after  each  exposure  to  a  nigh  tempemture^  followed  by  a  dow 
recovery  whkh  may  last  for  days  or  weeks.  The  best  thermo* 
meters  of  hard  elass  show  a  depression  of  zero  amounting  to  about 
one-tenth  of  l*'^C.  after  exposure  to  too*  C.  In  softer  glass  the 
depression  is  usually  greater  and  more  penisesit,  and  may  amount 
to  half  a  deeree  after  100*  C.  At  higher  tempenturaa  Che  depree* 
sk)n  generally  iocreasea  roughly  as  the  square  of  the  tsmpeiatttrt 
above  o*  C.    U  may  amount  to  a*  or  3*  at  300*  C    The  enect 


cannot  be  calculated  or  predict^  tn  any 


of  observationi^ 
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bmiie  H  depeada  m  to  complinMd  a  muMtr  on  the  past  hiatory 
and  OD  the  tune.  It  ia  a  most  aerious  difficulty  in  accurate  mer- 
cuml  tbennometry,  capedally  at  high  temperaturea.  The  moat 
MtitfactQry  method  of  convction  appeara  to  be  to  obaerve  tlw 
«exQ  mmedtaUh^^ttr  tack  nadrng,  and  to  reckon  the  teropentun 
trom  the  vanable  aero  thua  obaerved.  The  rationale  of  thia  pn>- 
oedura  ia  that  ,the  depreaaion  ib  produced  at  the  high  temperature 
much  Boore  rapidly  than  the  aubtequent  recovery  at  the  low  tempera- 
ture. The  tbennometer  ia  taken  fnom  the  bath  and  albwed  to 
cool  ntMdIy  by  free  expoaura  to  the  air.  Aa  aoon  aa  it  leachea 
40  or  M'  C.,  It  ia  plunged  ui  the  melting  ice.  and  the  lowest  point 
leacbed  ta  taken  aa  the  temporary  aero. 

The  following  fbrmuhe  have  been  propoaed  by  variooa  obaerven 
to  represent  the  depression  of  aero  for  different  kinds  of  glaas: — 

Pdnef,  French  crUtal,  dt -o-oodoWiooV 
Guillaume,  Vent  dw,  o-ioo^  C,  d2-(8886<+io-S4f)  10^ 
Bottcher,  Crislal  dw,  o- 190*  C,  da-  (797«il-3Wl0'* 
It      Jena.  16.  iii.,  ds»(7iaol— 8^  icr^ 

The  aymfcol  ds  in  thcae  formulae  etanda  for  the  depression  of 
aero  ofoduced  by  an  expoaura  to  a  temperature  L  '  The  deiMvaaion 
ia  about  three  tunea  as  large  in  French  cryaul  aa  in  English  flint 
glaaa.  and  vanea  roughly  aa  the  square  of  L  Verre  dur  and  Jena. 
16,  lii.;  are  varieties  of  hard  glass  chosen  as  standards  in  France 
and  Germany  reapectively,  on  account  of  the  comparatively  amall 
depreaaion  of  aero  t6  which  they  are  liable.  At  low  temperaturea, 
up  to  50*  C,  the  depresuon  is  very  nearly  proportional  to  U  but 
at  temperaturea  above  100*  C.  it  la  necessary  to  adopt  another 
fonmila  in  which  the  term  depending  upon  fi  ia  more  important. 
Theae  formulae  are  uaeful  aa  giving  an  idea  of  the  probable  siae 
01  the  correction  ia  any  case,  but  they  cannot  be  employed  in 

praictice  except  in  the  simplest  cases  and  at 
low  temperaturea.  On  account  of  these  tem- 
porary chansea  of  aero,  a  mercury  thermo- 
mMer  intended  for  the  moat  accurate  work 
at  ordinary  temperaturea  (aa  in  cakmiaetry) 
ahouki  preferably  never  be  heated  above  40* 
or  50*  C,  and  certably  never  above  100*  C. 
Above  lOo*  C.  the  changes  of  aero  become 
more  irregular  and  more  variable,  depending 
on  the, rate  of  cooling  and  on  the  aequenoe 
of  previous  obaervationa,  ao  that  even  if  the 
method  of  observing  the  xero  after  each 
reading  is  adopted,  the  order  of  precision 
attainable  rapidly  diminishes. 

(II)  FimdamnUal    Intervaij^The   thermo- 
meter to  be  tested   is  exposed  to  ateam 
condenaing  at  atmoapheric  presaure  in  an 
apparatua  which  is  often  called  a  "  hypac^ 
meter,"   constructed   with   double   walla   to 
protect  the  inner  tube  containing  tibe  thermo- 
meter from  any  pooling  by  radiatkMi.    The 
standard  atmospheric  pressure  at  which  the 
temperature  of  the  steam  ia  by  definition 
equal  to  lOO*  C.  ia  equivalent  to  that  pro- 
^^*^^^^^       duced  by  a  columfa  of  mercury  at  o*  C.  and 
¥19.  I.— Hypso-    960  miUimetxe^  high,  the  force  of  0ravitatk>n 
meter.  being  equal  to  that  at  sca-Ievel  m  latitude 

45^  The  atmospheric  pressure  at  the  time 
of  obaervation  is  reduced  to  these  units  by  applying  the  usual 
corrections  for  temperature  and  gravitatiott.  It  the  pressure 
ia  near  760  mm.,  the  temperature  of  the  ateam  may  be  de- 
duced by  aaauming  that  it  increaaea  at  the  rate  of  i*  Ct  for 
27-2  mm.  of  pressure.  If  the  pressure  is  not  near  760  itnm.,  the 
application  of  the  correction  ia  less  certain,  but  is  generally  taken 
from  Regfuiolt'a  tablea,  from  which  the  folk>wing  data  are  ex- 
tracted. Thermometera  cannot  be  aatisfactorily  tested  at  ah 
elevated  station  where  the  hei^t  od  the  barometer  H  is  less  than 
700  mm.,  as  the  steam  point  is  top  uncertain. 

A  convenient  type  of  hypsometer  is  shown  in  fig.  i.  The 
boilec  B  is  separate  from  tne  steam-jacket  A  sufTOundiog  the- 
thermometer.  A  gauge  G  ia  provided  for  indicating  the  steam 
prasaure  (difference  from  atmoapheric)  and  a  condenser  C  for 
returning  the  condensed  steam  to  the  boiler.  The  thermometer 
b  observed  by  the  mk3:oscope  M. 
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If  j»  be  the  mtanwl  in  degfcea  of  the  aoUe  between 
the  two  cbaervatioBa*  and  if  li  be  tha  tempentun  d  the  atei^ 
the  luadaoMntal  interval  of  the  tlwrmometef  may  be  taken  aa 
100  n/k,  provided  that  4  ia  neariy  100*  C.  Since  all  the  nedtnca 
of  a  thermometer  have  to  be  cocracted  for  the  error  of  the  f und*- 
meatal  interval,  by  dividing  by  the  fundaoBeatal  intervel  thua 
observed  and  multiplying  by  100,  it  ia  a  matter  of  .aome  con- 
venience in  praotioe  to  have  the  iaatntmest  graduated  eo  that  tlie 
difference  between  the  readinfa  in  ioe  and  at  ioo*'C  ia  vety  nearly 
100*  of  the  atem.  The  corvectioh  can  then  be  applied  aa  a  aaaaU 
peroentafe  independently  of  the  other  correctiona.  The  method  of 
determining  the  tondamental  intenml  above  deacribed  appliea  to 
all  other  kinda  of  thennometera.  e>oept  that  it  ia  not  generally 
ncoeasary  to  obaerve  the  aero  ^fitr  the  atean  point.  The  tempera- 
ture of  the  ateam  k  aboidd  be  aapfcased  in  the  acale  of  the  theii- 
moroeter  tested,  if  the  acale  dnen  appreciably  from  that  of 
Rotnauk. 

,  (111)  Prtasmf  CarracfioN.— The  oomctaona  lor  variatioM  of 
internal  and  external  preasure  on  the  bulb  are  6f  aome  importance 
in  accurate  thermometry,  but  can  be  applied  with  'conaidaaUe 
certainty  at  moderate  tonpenturea.  The  correction  for  extomM 
presaure  ia  aaaumed  to  be  peoportional  to  the  diangB  of  preasure^ 
and  to  be  independent  of  the  tempenrtara^  It  ia  generally  detar> 
mined  by  enclosing  the  thermometer  to  be  teatea  in  a  veaael  of 


water,  and  obaerviiigthe  diaaae  of  icadinc  on  futiti'ffiiiig  nr 
readmitting  the  air.  Tne  correction  la  generally  between  one  and 
two  thousandths  of  a  degree  per  oentimetre  of  mercury  change  cf 
preaaure*  but  mnat  be  obtermined  for  each  thermometer,  aa  it 
dependa  on  the  nature  of  thedaaa  and  on  the  form  «id  thicknese 
of  the  waUa  of  the  bulb.  The  ooeAcient  of  the  correction  for 
internal  preaaure  la  greater  than  that  for  external  pressure  by  the 
difference  between  the  compressibility  of  mereury  and  that  of  glasft 
and  may  be  calculated  from  it  by  assuming  thia  rekttion.  If  W,  Ih* 
are  the  external  and  internal  coefficients,  exprtpaed  in  degreea  of 
temperature  per  centimetre  c£  mercury,  we  have  the^telatioo 


£1  «&o-H>*oooi5i  degreea  per  cm.  of  mercury 


«S) 


The  coefficient  d  internal  pfeaaure  can  alio  be  determined  by 
taking  eeadinp  in  the  horiaontal  and  vertical  poaitiona  when  the 
thermometer  la  at  some  steady  temperature  audi  aa  that  of  ice  or 
ateam.  The  readins  of  the  thermometer  ia  generally  reduced  to  an 
external  presaure  oC  one  atandard  atmoaphere,  and  to  an  internal 
preaaure  corrrtyondint  to  the  horiaontal  position.  It  ia.  alao 
possible  to  include  the  internal  -pressure  oorrectioa  in  the  acale 
correctkm.  if  the  thermometer  ia  alwaj^  read  in  the  vertical  posi- 
tion. In  addition  to  the  vanatlona  of  internal  preaaure  due  to  the 
column  of  mercury  in  the  atem,  there  are  Tariationa  due  to  capil* 
btfity.  The  Internal  pressure  ia  greaterwhen  the  mercury  ia  riamg 
than  #hen  it  ia  faUii^.  and  the  reading  ia  depressed  to  an  extent 
depending  on  the  fineneia  c£  the  bore  and  the  thinoess  c£  the  waUa 
of  the  bulb.  The  capillary  preaaure  doea  not  depend  only  00  the 
bore  of  the  tube,  but  alao  apparently  to  an  even  greater  extent  on 
the  atate  of  the  waUa  of  the  tube^  The  leaat  trace  of  dirt  on  the 
l^baa  or  on  the  mercury  u  capable  of  producing  capillary  preasurea 
much  greater  than  woukl  be  calculated  from  tiie  diameter  of  the 
tube.  Eveoi  in  the  beat  thenaoibetera,  when  there  are  no  in* 
equalitiea  of  bore  aufficient  to  account  for  the  cbserved  variationa, 
it  ia  addom  found  that  the  mercury  runa  equally  caafly  in  all  parts 
of  the  atem.  These  varietiona  of  capillary  presaure  are  somewhat 
capriciooa,  and  aet  a  limit  to  the  order  of  aocurncy  attainable  with 
the  mereury  thermometer.  It  appears  that  the  difference  of  reading 
of  a  good  thermometer  between  a  rising  and  falling  meniscus  may 
amount  to  five  'or  ten  thousandths  01  a  degree.^  The  difference 
may  be  reduced  by  continuous  tapping,  but  it  is  generally  best 
to  take  readings  always  on  a  rising  column,  especially  aa  the  varia- 
tions in  the  angle  of  contact,  and  therefore  in  the  capdlary  pressure, 
appear  to  be  much  smaller  for  the  riring  meniscus.  In  ordinary 
work  the  zero  reading  and  the  steam  reading  would  both  eencrafly 
correspond  to  a  falling  memacus;  the  former  necessarily,  the  latter 
on  account  ot  the  phenomenon  of  the  temporary  depression  o( 
zero,  which  causes  the  thermometer  to  read  higher  during  the  first 
moments  of  its  exposure  to  steam  than  it  does  when  the  expansion 
of  the  bulb  has  reached  its  Umit.  It  la  ea^  to  secure  a  rising 
meniscus  at  the  steam  point  by  momentarily  cooling  the  ther« 
mometer.    At  the  zero  point  the  meniscus  generally  begina  to  rise 


Tablb  Ij^Temperatgn  cf  Steam  at  pressures  from  790  fa  710  mm. 


Pressure  (corrected) 
Steam  temp.  ■•  lOO*  C.+ 


i-o8a 


780 
■726 


770 
+•365 


760 


750 
—369 


-W 


730 
•i*lao 


7eo 
-i-soa 


710 

-1-868 


Approximate  formula  dti  ■■  -0367(11  -760)  — oooo2o(H  —7*0)* 


(5) 


If  the  barometer  haa  abiaaa  acale  correct  at  o*  C.  and  H  be  the 
linfl  in  millimetres,  the  correction  for  temperature  ia  made 
approximately  by  aubtracting  0-00163  H  mm. 

If  L  u  the  latitude  and  M  the  height  of  the  station  in  metres 
ebove  the  sea-level,  the  correction  for  gravitation  is  approximately 
nmde  by  subtracting  (o*ooa6  cos  aL-fo^ooooooaM)  H  mm. 

The  aero  of  the  thermometer  ia  observed  immediately  ef  fitr  tlie 


after  five  or  ten  minutes.  The  queatkm,  however,  ia  not  of  much 
importance,  aa  the  error,  if  any,,  ia  regular,  and  the  Awrection  for 
capillarity  is  necessarily  uncertain. 

(IV)  SUm-Exp«sMn  Correction^.'-yihea  the  bulb  of  a  mercury 
thermometer  ia  imawrsad  in  a  bath  at  a  temperature  t,  and  a  part 
of  the  column  of  mercury  having  a  length  of  n  degrees  is  exposed 
to  n  lover  teapcretwe  Ibk  the  reading  of  the  thermometer  will  be 
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loivcf  by  aXiO((f-0  (tog^tA  ^MHrfy)  Chan  it  wovld  have  been  if 
the  whole  of  the  meicury  and  stem  haid  been  at  the  temperature  I. 
The  factor  o  in  thit  expreision  is  the  apparent  coefficient  of  expan> 
aion  of  mereury  in  elaaa,  and  variea  from  -000150  to  •000165  for 
diffefent  Undaof  guis.  In  order  to  apply  this  oorrectiont  it  is 
usual  to  observe  li  by  means  of  an  aHinliarv  "  stem-thermometer  " 
with  its  bulb  placed  near  the  middle  of  the  emeimnt  column  n. 
Occasionally  stem-thermometerawith  long  thin  bulbs  are  employed 
to  give  more  nearly- the  avei^e  temperature  of  the  whole  emergent 
column.  Owing  to  conduction  along  the  stem  of  the  thermometer, 
and  to-  heated  vapours  near  the  bath,  the  mean  temperature  deter- 
mined in  this  manner  is  gMierally  too  low.  To  allow  for  thb  ^mpiri- 
oslly,  an  aibitrary  Mduction  is  often  made  in  the  value  taken  for 
»  or  a,  but  this  cannot  be  regarded  as  satisfactory  for  work  of 
nredaon.  The  only  practical  method  of  reducing  the  ooitection 
IS  to  limit  the  number  of  degrees  n  exposed,  or,  m  other  words, 
to  work  with  thermometers  of  "  limited  rang^"  Each  of  these 
thermometer*  must  then  be  coriecteJ  by  oomtkarisoa'whh  a  standard 
thermometer  free  from  stem*«xpoeure  correction,  such  as  a  platlnum- 
redstanoe  thermometer.  To  secure  results  of  any  value  the  correc- 
tion must  be  determined  at  each  point  under  the  actual  conditions 
of  observation  under  wiUch  the  thermometer  is  to  be  used.  In 
work  of  precision  it  b  necessary  to  use  ten  or  twenty  thermometers 
to  cover  a  range  of  300**,  as  this  is  the  only  method  of  securing 
an  open  scale  and  reasonable  aocuracy  as  regards  stem-exposure. 
To  quoterthe  opinion  of  C  E.  Gulllaume,  one  of  the  leading  autho- 
rfUes  ort  mercurial  thermometry:  "When  this  correction  is  large. 
It  cannot  generally  be  detemuncd  with  niificient  approximatioa 
for  measurements  of  predsion.  The  meicury  thermometer  should 
then  be  replaced  by  other  instruments,  among  which  those  based 
on  the  variation  ch  the  electrical  resistance  of  metals  hold  the 
first  nuik.^* 

(V)  ScaU  CorreeHim.'— The  connection  required  to  reduce  the 
tcaidiags  of  a  mercnrial  thermometer  to  the  normal  scale  may 
appropriately  be  called  the  '*  scale  correction."  One  of  the  chief 
advantages  of  the  mercurial  thermometer  for  scientific  purposes  is 
that  ita  scale  ^ees  very  closely  with  the  thermodvnamical  scale 
bet^ween  o*  and  300*  C.  The  scale  oyrnections  of  the  standard 
French  thermometers  of  ptrre  dur  have  been  very  carefully  deter- 
mined over  the  range  o*  to  80*  C.  by  P.  Chappuis  using  a  constant- 
volume  gas  thermometer  containing  hydroffim  (at  an  initial  pres- 
sure of  one  metre  of  mercury  at  o*  C.)  as  the  representative  01  the 
normal  scale.  His  observations  between  o*  «na  60*  C.  are  repre* 
seated  by  the  quartic  equati<Hi 

ftk-/»-/(/-ioo)  (-6X'859-fo'4735i  /-o-ooiis;;  /*)Xio'^,  (7) 

in  which  h  and  f «  represent  temperature  on  the  scales  of  the 
hydrogen  amd  mercury  thermometers  respectively:  The  vent  dur 
mercury  thermometer  reads  o*iia*  C.  above  the  hydrogen  thcrmo* 
meter  at  40*  C.  where  the  difference  ojf  the  scales  is  a  maximum. 
The  scale  oorrectidns  of  the  Jena-glass  thermometers,  deduced  lay 
comparison  with  the  French  wrre  dutt  appear  to  be  practically  of 
the  same  magnitude,  but  thow  differences  of  as  much  as  o*oio  C. 
on  dther  side  of  the  mean.  It  may  be  questioned  whether  it  is 
possible  to  construct  mercury  thermometers  with  scales  agreeing 
more  closely  than  this,  owing  to  inevitable  variations  in  the  quality 
and  treatment  of  the  glass.  According  to  Guilbume,  the  scale  of 
a  French  cristal  thermomerer  /•  differs  from  that  of  the  standard 
Mrr$  dur  t^  between  o*  and  50^  C,  according  to  the  eubic  fomuila 
«.'-ft»«/(i<»-0(»4'«26-o-03nOXior«    .     .    (8) 

According  to  some  unpublished  observations  made  by  the  writer  In 
1893-1894.  the  scale  of  an  English  flint-glass  thermometer,  tested 
by  comparison  with  a  platinum  thermometer,  does  not  differ  from 
that  of  the  constant-pressure  air  thermometer  by  more  than  one  or 
two  hundredths  of  a  degree  between  ©•  and  loo*  C.  But  for  the 
comparison  of  the  scales  to  be  of  any  value,,  it  would  be  necessary 
to  study  a  large  number  of  such  thermometers.  It  is  possible  to 
obtain  much  more  consistent  results  if  the  thermometers  are  not 
heated  above  50*  C. 

The  comparisons  of  the  iterr«  dur  thtonomctcrs  with  the  normal 
tcalc  at  the  International  Bureau  at  Paris  have  not  as  yet  extended 
beyond  100*  C.  The  most  important  observations  on  the  mercury 
thermometer  above  these  limits  appear  to  be  those  of  Rcgnault. 
The  later  observations  of  J.  M,  Crafts  were  confined  to  French 
thermometers  of  cristal  dur  {Com^tes  Rendus,  1882,  95,  p.  863). 
He  found  the  following  deviations  irom  the  hydrogen  aoue: — 

h         150*    t?©'    200*    230'    250*    28o»    3oo^    330* 
tk-U     +-25  +*35  +'^7  — 02   —-26  — 63  -I-2I  -2-48 
The  correction  changes  sign  at  about  ^30*  C,  owing  to  the  rapid 
increase  in  the  expansion  of  mercury.    Between  o**  and  i^*  C.  it 
would  appear  that  the  coefficient  of  expansion  of  glass  mcreases 
more  rapidly  than  that  of  mereury. 

PogiendorfTs  Correction. —It  should  be  observed  that,  since  in  the 
construction  of  a  mercury  thermometer  the  tube  is  divided  or 
calibrated  so  as  to  read  m  divisions  of  eqtial  volume  when  the 
whole  of  the  tube  is  at  one  temperature,  the  degiees  do  not  as  a 
matter  of  fact  correspond  to  equal  increments  of  the  apparent 
expansion  of  mereury.     The  scale  doea  oot  tiMrefpt^  ^B^  itt 


pTBctioe  with  the  theoretical  formulsr  (i )  for  the  scale  of  the  ienan- 
aion  of  mercuiy,  since  the  expansion  b  measured  in  a  tube  Which 
itself  is  expandiog.  A  simibu-  aivument  applies  to  the  method  of 
the  weight  theraiometer,  in  whidi  the  ovorflow  is  xneasured  fay 
weiriit.'  Even  if  the  expansion  of  mereurjr  and  glass  were  botn 
uniform,  as  measured  on  the  thermodynamical  scale,  the  atrale  of 
the  mereury  thermometer,  as  ordinarily  calibrated,  would  not  agree 
with  the  tnermodynamical  scale.  The  difference  can  ^be  easily 
calculated  if  the  actual  expansion  of  mereury  and  glass,  ia^  known. 
The  correction  is  known  as  Poggendorff's,  but  is  generally  included 
in  the  sode  oorrection,  and  is  not  applied  separately.  It  .has  the 
^ect  of  making  the  thermometer  read  higher  at  temperattires 
between  o*  and  100*  than  it  would  if  the  divisionfr  of  the  stem  did 


Fig.  2.— Differences  Wtween  Scales  of  Mercury,  and  Gas  Thermo- 
metere  and  Hydrogen  Scale,  according  to  Guillaume  and 
Chappuis. 

not  expand  as  the  temperature  rose.    The  amount  of  the  oorrection 
for  verre  dur  is  given  by  Guillaume  as 

P.C-/(iOQ-/)(23«920+o-0240/)Xior«    .      .     fy) 

The  value  of  thb  correction  b  between  -060*  and  'OSo*  at  50*  C. 
f  of  different  thermometers. 

Gas  TBEUcousnty 

8.  The  deviations  of  the  gas  thermometer  from  the  absolute 
scale  are  so  small  that  this  instrument  is  now  universaUy 
regarded  as  the  ultimate  standard  in  thermometry.    It  had,  in 
fact,  already  been  adopted  for  thb  purpose  by  Regnaalt  and 
others,  on  a  priori  considerations,  before  the  ohsolute  icale 
itself  had  been  invented.    Although  the  indications  of  a  gas 
thermometer  are  not  sbsolutely  independent  of  the  changes  of 
Volume  of  the  envelope  or  bulb  in  which  the  gas  is  contained, 
the  effect  of  any  uncertainty  in  thb  respect  b  minimised  by  tlie 
relatively  large  expansibility  of  the  gas.   The  capridons  changes 
of  volume  of  the  bulb,  which  are  so  great  a  difficulty  in  mer- 
curial thermometry,  arc  twenty  times  less  important  in  the  case 
of  the  gas  thermometer.    As  additional  reasons  for  the  choice 
we  have  the  great  simplicity  of  the  laws  of  gases,  and  tbe 
approximate  equality  of  expansion  and  dose  agreement  of  the 
thermomctric  scales  of  all  ^ases,  provided  that  they  are  above 
thdr   critical    temperatures.    Subject   to   this   condition,   at 
moderate  pressures  and  provided  that  they  are  not  dissociated 
or  decomposed,  all  gases  satisfy  approximately  the  laws  of 
Boyle  and  Charles.   These  two  laws  are  combing  in  the  disrao 
teristic  equation  of  the  gaseous  state,  viz.,  ^>=RT,  in  which 
p  b  the  pressure  and  v  the  volume  of  unit  mass  of  the  gas  in 
question,  and  R  is  a  constant  which  varies  inversdy  as  the 
molecular  weight  of  the  gas,  and  b  approximatdy  equal  to  the 
difference  of  the  spedfic  heats. 

9.  PraeHad  CondUions. — ^In  practice  it  b  not  convenient  to 
deal  with  unit  mass,  but  with  an  arbitrary  mass  M  occupying 
a  space  V,  so  that  the  specific  volume  V"V/M.  It  b  also 
necessary  to  measure  the  pressure  p  in  terms  of  mercury  columns, 
and  not  in  absolute  units.  The  numerical  value  of  the  constant 
R  is  adjusted  to  suit  these  conditions,  but  b  of  no  conseqaesce 
in  thermometry,  as  we  are  concerned  with  ratios  and  differences 
only.  The  equation  may  be  written  in  the  form  T=^V/RM, 
but  in  order  to  satisfy  the  essential  condition  that  T  shall  be  « 
definite  function  of  the  temperature  in  the  case  of  a  gas  whidi 
4oc«  nol  ffiUsfy  Boyle's  law  eiactiy,  it  b  necessary  to  lisut 
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(h«  applkatioB  of  the  equation  to  tptdai  ewes  wUdi  lead  to 
definite,  but  not  neccasaxily  identical,  tbermometric  icales. 
There  are  three  special  cases  of  practical  inpoitanoe,  cone- 
sponding  to  three  essentially  distinct  experimental  metbods. 

(i.)  VolumeUic  Mtlhod  (oonslant-pressure). — In  this  method 
V  is  variable  and  p  and  M  are  constant.  This  method  was 
employed  by  Cay-Lussac,  and  is  typified  in  the  ideal  thermo- 
meter with  reservoir  of  variable  capacity  designed  by  Lmd 
Kelvin  {Ency.  BrU.,  ed.  ix.,  vol.  xi.  p.  575,  fig.  10).  It  corre- 
sponds to  the  method  ordinarily  employed  in  the  comm<Hi 
liquid-in-glass  thermometer,  but  is  not  satisfactory  in  practice, 
owing  to  the  difficulty  of  making  a  bulb  of  variable  and 
measurable  volume  the  whole  of  which  can  be  exposed  to  the 
temperature  to  be  measured. 

-  (iL)  Mau^metrie  Method  (constant-volume  or  .density). — ^In 
thb  method  #  is  variable  and  V  and  M  are  constant.  Varia- 
tions of  temperature  are  observed  and  measured  by  observing 
the  corresponding  variations  of  pressure  with  a  mercury  mano- 
meter, keeping  a  constant  mass,  M,  of  gas  enclosed  in  a  volume, 
V,  which  is  constant  except  for  the  unavoidable  but  small 
expansion  of  the  material  of  which  the  bulb  is  made. 

<iii.)  Gratimebric  Metkifd  (constant-pressure). — In  this  method 
M  is  variable  and  p  and  V  are  constant.  This  method  is  geoe- 
ndly  confounded  with  (i.)  under  the  name  of  the  constant- 
pressure  method,  but  it  really  corresponds  to  the  method  of 
the  weight  thermometer,  or  the  "  overflow  "  method,  and  is 
quite  distinct  from  an  experimental  standpoint,  although  ft 
leads  to  the  same  tbermometric  scale.  In  applying  this  method, 
the  weight  M  of  the  vapour  itself  may  be  measured,  as  in 
Regnault's  mercury-vapour  thermometer,  or  in  DeviUe  and 
Troost's  iodine-vapour  thermometer.  The  best  method  Of 
measuring  the  overflow  is  that  of  weighing  mercury  displaced 
by  the  gas.  The  mass  of  the  overflow  may  also  be  estimated 
by  obsorving  its  volume  in  a  graduated  tube,  but  this  method 
b  much  less  accurate. 

In  addition  to  the  above,  there  are  mixed  methods  in  which 
both  p  and  V  or  M  are  variable,  such  as  those  employed  by 
Rudberg  or  Becquerel;  but  these  are  unsatisfactory  for  pre- . 
cision,  as  not  leading  to  a  sufficiently  definite  tbermometric 
scale.  There  is  also  a  variation  of  the  constant-volume  method 
(ii.)>  in  which  the  pressure  is  measured  by  the  volumetric 
compression  of  an  eqiud  mass  of  gas  kept  at  a  constant  tempera* 
ttire,  instead  of  by  a  manometer.  This  method  is  expeximentsAy 
simiUr  to  (iii.),  and  gives  the  sattie  eqnatJons,  but  a  difleceot 
tbermometric  scale  from  either  (ii.)  or  (iii.)*  It  ^  be  considered 
with  method  (iii.),  as  the  apparatua  required  is  the  same^  and 
it  is  useful  for  testing  the  theory  ef  the  instrument.  We  shall 
conttder  in  detail  methods  (iL)  and  (iu.)  only,  as  they  are  the 
most  important  for  accurate  work. 

ro.  Construction  of  Apparatus. — ^The  manometric  or  constant- 
volume  method  was  selected  by  Regnault  as  the  standard,  and 
has  been  most  generally  adopted  since  his  time.  His  apparatus 
has  not  been  modified  except  in  points  of  detail.  A  description 
of  his  instrument  will  be  found  in  most  text-books  on  heat. 

A  dmple  and  convenient  form  of  the  instniment  for  general  use 
is  Jolly's  (deKfibed  in  Poggendorff's  Jubelband,  p.  82,  1874),  and 
represented  in  fig.  3.  The  two  vertical  tubes  of  the  manometer 
are  connected  by  an  india-rubber  tube  properly  strcn^encd  by  a 
cotton  covering,  and  they  can  be  made  to  slide  vertically  up  and 
down  a  wooden  pillar  which  sapports  thorn ;  they  are  provided 
with  clamps  for  nxing  them  in  any  position  and  a  tangent  screw 
for  fine  adiustment.  The  connexion  between  the  bulb  and  the 
manometer  is  made  by  means  of  a  three-way  tap.  The  scale  of 
the  instrument  b  engraved  on  the  back  of  a  strip  of  plane  mirror 
before  silvering,  and  the  divisions  are  carried  suflicicntly  Car  across 
the  scale  for  the  reflections  of  the  two  surfaces  of  the  mercury  to 
be  visible  behind  the  scale.  Parallax  can  thus  be  avoided  and 
an  accurate  reading  obtained  without  the  necessity  of  using  a 
cathetomcter.  In  order  to  allow  for  the  expansion  of  the  glass 
of  the  reservoir  a  weight-thermometer  bulb  is  supplied  with  the 
instrument,  made  from  another  specimen  of  the  same  kind  of 
glass,  and  the  relative  expansion  of  the  mercury  and  the  glass 
can  thus  be  determined  by  the  observer  himself.  The  volume  of 
the  air-bulb  and  that  of  the  capillary  tube  and  the  small  portion  of 
the  manometer  tube  above  the  small  beak  of  glass,  the  point  of 
whkh  serves  as  the  fiducial  mark,  are  determinM  by  the  iostru- 


meot-makerR    The  unptovements  iotrodnced  by  Chofvuis,  of  the 

International  Bureau  at  Sevres,  in  the  construction  of  the  con- 
stant-volume hj^drogen  thermometer  selected  by  the  committee 
for  the  determmation  of  the  normal  scale,  are  described  in  the 
t«it-books  («.g.  Watson's  Physics).  The  most  important  is  the 
combination  of  the  manometer  and  the 
barometer  into  a  single  instniment  with 
a  single  scale,  thus  reducing  the  number 
of  readings  required.  The  level  of  the 
nsercury  m  the  branch  of  the  mano- 
meter communicating  with  the  bulb  of 
the  eas  thermometer  is  adjusted  in  the 
usual  manner  up  to  a  fixed  contact-point, 
so  as  to  reduce  the  contained  gas  to  a 
consunt  volume.  Simultaneously  the 
barometer  branch  of  the  manometer  is 
adjusted  so  that  the  surface  of  the 
mercury    makes    contact    with    another 

Kint  fixed  in  the  upper  end  of  the 
rometer  tube.  The  distance  between 
the  two  contact-^ints,  giving  the  pres- 
sure of  the  gas  in  the  thermometer,  is 
deduced  from  the  reading  of  a  vernier 
fixed  relatively  to  the  upper  contact* 
point.  This  method  of  reading  the  pres- 
sure is  probably  more  accurate  than  the 
method  of  the  cathetometer  which  Is 
usually  employed,  but  has  the  disadvan- 
tage (a  requiring  a  double  adjustment. 

II.  Pressure  Correction. — In  the  prac- 
tical application  of  the  manometric 
method  there  are  certain  corrections 
peculiar  to  the  method,  of  which 
account  must  be  taken  in  work  of 
precision.  The  volume  of  the  bulb 
is  not  acaurately  constant,  but  varies 
with  change  of  pressure  and  tempera- 
ture. The  thermal  expansion  of  the 
bulb  is  common  to  all  methods,  and  will  be  considered 
in  detail  later.  The  pressure  correction  is  small,  and  is 
determined  in  the  same  manner  as  for  a  mercury  thermo- 
meter. The  value  so  determined,  however,  docs  not  apply 
strictly  except  at  the  temperature  to  which  it  refers.  If  the 
pressure-coefficient  were  constant  at  all  temperatures  and  equal 
to  e,  the  pressure  correction,  di,  at  any  point  /  of  the  scale 
would  be  obtainable  from  the  simple  formiUa 


Fio.  3. 


dtmep4{t-too)fT%    . 


.    (10) 


where  p9  Is  the  initial  pressure  at  the  temperature  T*.  But  as 
the  coefficient  probably  varies  in  an  unknown  manner,  the 
correction  is  somewhat  uncertain,  especially  at  high  tcmpecBr 
tures.  ^  Another  very  necessary  but  somewhat  tixMiblesome 
correction  is  the  reduction  of  the  manometer  readings  to  allow 
for  the  varying  temperatures  of  the  mercury  and  scale.  Since 
it  is  generally  impracticable  to  immerse  the  manometer  in  a 
liquid  bath  to  secure  certainty  and  uniformity  of  temperature, 
the  temperature  must  be  estimated  from  the  readings  of 
mercury  thermometers  suspended  in  mercury  tubes  or  in  the 
air  near  the  manometer.  It  is  therefore  necessary  to  work  in 
a  room  specially  designed  to  securf  great  constancy  of  tempera- 
ture, and  to  screen  the  manometer  with  the  utmost  care  from 
the  source  of  heat  in  measurements  of  high  temperature. 
Regnault  considered  that  the  limit  of  accuracy  of  correction 
was  one-tenth  of  a  millimetre  of  mercury,  but  it  is  probably 
possible  to  measure  to  one-hundredth  as  a  mean  of  several 
readings  under  the  best  conditions,  at  ordinary  temperatures. 

IS.  Stem-Exposure. — In  all  gas  thermometers  it  is  necessary 
in  practice  that  the  part  of  the  gas  in  contact  with  the  mercury 
or  other  liquid  in  the  manometer  should  not  be  heated,  but 
kept  at  a  nearly  constant  temperature.  The  space  above  the 
mercury,  together  with  the  exposed  portion  c^  the  capillazy 
tube  connecting  the  manometer  with  the  tbermometric  bulb, 
may  be  called  the  "  dead  space."  If  the  volume  of  the  dead 
space  is  kept  as  nearly  as  possible  constant,  by  adjusting  the 
mercury  always  up  to  a  fixed  mark,  the  quantity  of  air  in  this 
space  varies  nearly  in  direct  proportion  to  the  pressure,  Le. 
in  proportion  to  the  temperature  of  the  thennometriQ  iMilb 
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•t  constant  volume.  This  oecessitates  the  application  of  a  item- 
ezposure  conection,  the  value  of  which  is  appzozimatdy  given 
by  the  formula 

<tt-r/(<  -  rfoo)/Ti,      .      .      .      .    (II) 

where  r  is  the  ratio  of  the  volume  of  the  dead  space  to  the 
volume  of  the  thermometric  bulb,  and  Ts  is  the  mean  tempera- 
ture of  the  dead  space,  which  is  supposed  to  be  constant.  The 
magnitude  of  the  correction  is  proportional  to  the  ratio  r,  and 
increases  very  rapidly  at  high  temperatures.  If  the  dead  space 
is  I  per  cent,  of  the  bulb,  the  correction  will  amount  to  only 
one-tenth  of  a  degree  at  50°  C,  but  reaches  5°  at  445°  C,  and 
30**  at  1000°  C.  It  is  for  this  reason  important  in  high-tem- 
perature work  to  keep  the  dead  space  as  small  as  possible  and 
to  know  its  volume  accurately.  With  a  mercury  manometer, 
the  volume  Is  liable  to  a  slight  uncertainty  on  account  of  changes 
of  shape  in  the  meniscus,  as  it  is  necessary  to  use  a  wide  tube 
in  order  to  secure  accurate  measurements  of  pressure. 

13.  Compensation  Method  with  Oil-Cauge. — It  is  possible  to 
avoid  this  difficulty,  and  to  make  the  dead  space  very  small, 

Qby  employing  oil  or  sulphuric  acid  or  other 
non-volatile  liquid  to  confine  the  gas  in  place 
of  mercury  {PhU.  Trans.,  A.  1887,  p.  171). 
j^  The  empli^ment  of  a  liquid  which  wets  the 

tube  makes  it  possible  to  use  a  much  smaller 
bore,  and  also  greatly  facilitates  the  reading 
of  small  changes  of  pressure.  At  the  same 
time  the  instrument  may  be  arranged  so 
that  the  dead  space  correction  is  automatic- 
ally eliminated  with  much  greater  accuracy 
than  it  can  be  calculated.  This  is  effected 
as  shovm  diagrammatically  in  fig.  4,  by 
placing  side  by  side  "with  the  tube  AB, 
connecting  the  bulb  B  to  the  manometer  A, 
an  exact  duplicate  CD,  dosed  at  the  end  D, 
and  containing  liquid  in  the  limb  C,  which  is 
of  the  same  size  as  the  branch  A  of  the 
manometer  and  in  direct  communication 
with  it.  The  tube  CD,  which  is  called  the 
compensating  tube,  contains  a  constant  mass 
of  gas  under  exactly  similar  conditions  of 
volume  and  temperature  to  the  tube  AB.  If 
_  ».    .    .  ,  therefore  the  level  of  the  liquid  is  always 

^  "'  and  CD,  the  mass  of  gas  contained  in  the 
dead  ^Mce  AB  will  also  be  constant,  and  is  automatically 
eliminated  from  the  equations,  as  they  contain  differences  only. 

14.  Gravimeiric  Method.— In  the  writer's  opinion,  the  gravi- 
metric or  overflow  method^  although  it  has  seldom  been 
adopted,  and  is  not  generally  regarded  as  the  most  accurate,  is 
much  to  be  preferred  to  the  manometric  method,  especially  for 
work  at  high  temperatures.  It  is  free  from  the  uncertain 
corrections  above  enumerated  as  being  peculiar  to  the  mano- 
metric method.  The  apparatus  is  much  simpler  to  manipulate 
and  less  costly  to  construe^  If  the  pressure  is  kfept  constant 
and  equal  to  the  external  atmo^heric  pressure,  there  is  no 
Mrain  of  the  bulb,  which  is.  particularly  important  at  high 
temperatures.  There  is  no  dead  space  correction  so  long  as 
the  temperature  of  the  dead  space  is  kept  constant.  The 
troublesome  operation  of  reading  and  adjusting  the  mercury 
columns  of  the  manometer  is  replaced  by  the  simpler  and  more 
accurate  operation  of  weighing  the  mercury  displaced,  which  can 
be  performed  at  leisure.  The  uncertain  correction  for  the  tem- 
perature of  the  mercury  in  the  manometer  is  entirely  avoided. 

The  reasons  which  led  Regnault  to  prefer  the  constant-volume 
thermometer  are  frequently  quoted,  and  are  generally  accepted 
as  entirely  conclusive,  but  it  is  very  easy  to  construct  the 
constant-pressure  or  gravimetric  instrument  in  such  a  manner 
as  to  escape  the  objections  which  he  urges  against  it.  Briefly 
stated,  his  objections  are  as  follows:  (x)  Any  error  in  the 
observation  of  the  temperature  of  the  gas  in  the  overflow  space 
produces  a  considerable  error  in  the  temperature  deduced,  when 
the  volume  of  the  overflow  is  large.    This  source  of  error  is 


very  simply  avoided  by  keeping  the  whole  of  the  overflow  in 
melting  ice,  an  expedient  which  also  considerably  simplifies  the 
equations.  It  happened  that  Regnault's  form  of  thermometer 
could  not  be  treated  in  this  manner,  because  he  had  to  observe 
the  level  of  the  mercury  in  order  to  measure  the  pressure  and 
the  vdume.  It  is  much  better,  however,  to  use  a  separate 
gauge,  containing  oil  or  sulphuric  add,  for  observing  small 
changes  of  pressure.  The  use  of  ice  also  eliminates  the  correc- 
tion for  the  variatk)n  of  density  of  the  mercury  by  which  the 
overflow  is  measured.  (2)  Regnault's  second  objection  was 
that  an  error  in  the  measurement  of  the  pressure,  or  in  reading 
the  barometer,  was  more  serious  at  high  temperatures  in  the 
case  of  the  constant-pressure  thermometer  than  in  the  con- 
stant-volume method.  Owing  to  the  incessant  variatk>ns  in 
the  pressure  of  the  atmosphere,  and  in  the  temperature  of  the 
mercury  columns,  he  did  not  feel  able  to  rely  on  the  pressure 
leadings  (depending  on  observations  of  four  mercury  surfaces 
with  the  cathetometer)  to  less  than  a  tenth  of  a  milifmetr^  of 
mercuiy,  which  experience  showed  to  be  about  the  limit  of 
accuracy  of  his  observations.  This  would  be  equivalent  to  an 
error  of  0*036^  with  the  constant-volume  thermometer  at  any 
point  of  the  scale,  but  with  the  constant«pressure  thermometer 
the  error  would  be  larger  at  higher  temperatures,  since  the 
pressure  does  not  increase  in  proportion  to  the  temperature. 
This  objection  is  really  unsound,  because  the  Ideal  condition 
to  be  aimed  at  is  to  keep  the  proportionate  error  dT/T  constant. 
That  the  proportionate  error  diminishes  with  rise  of  tempera- 
ture, in  the  case  of  the  constant-volume  thermometer,  is  really 
of  no  advantage,  because  we  can  never  hope  to  be  able  to 
measure  high  temperatures  with  greater  proportionate  accuracy 
than  ordinary  temperatures.  The  great  increase  of  pressure  at 
high  temperatures  in  the  manometric  method  is  really  a  stnoia 
disadvantage,  because  it  becomes  necessary  to  work  with  much 
lower  initial  pressures,  which  implies  inferior  accuracy  at 
ordinary  temperatures  and  in  the  determination  of  the  initial 
pressure  and  the  fundamental  interval. 

15.  Compensated  Differential  Gas  Thermometer.— The  dad 
advantage  of  the  gravimetric  method,  which  Regnault  and 
others  appear  to  have  missed,  is  that  it  is  possible  to  make 
the  measurements  altogether  independent  of  the  atmospherk 
pressure  and  of  the  observation  of  mercury  columns.  This  is 
accomplished  by  using,  as  a  standard  of  constant  pressure,  a 
bulb  S,  fig.  5,  containing  a  constant  mass  of  gas  in  inddng  ice, 
side  by  side  with  the  bulb  M,  in  which  the  volume  of  the  over- 
flow is  measured.  The  pressure  in  the  thermometric  bulb  T  is 
adjusted  to  equality  with  the  standard  by  means  of  a  delicate 
oil-gauge  G  of  small  bore,  in  which  the  difference  of  pressure  is 
observed  by  means  of  a  cathetometer  microscope.  This  kind 
of  gauge  permits  the  rapid  observation  of  sniall  changes  of 
pressure,  and  is  far  more  accurate  and  delicate  thab  the  mercury 
manometer.  The  ftmdamental  measurement  of  the  volume  of 
the  overflow  in  terms  of  the  wdglit  of  mercury  displaced  at 
o^  C.  involves  a  single  weighing  made  at  leisure,  and  requires 
no  temperatiue  correction.  The  accuracy  obtainable  at  ordi- 
nary temperatures  in  this  measurement  is  about  ten  times  as 
great  as  that  attainable  under  the  best  conditions  with  the 
mercury  manometer.  At  higher  temperatures  the  relative 
accuracy  diminishes  in  proportion  to  the  absolute  temperature, 
or  the  error  dt  increases  according  to  the  formula 


dtlt^^a/T^dwfw, 


71  • 


(12) 


where  «  is  the  weight  of  the  overflow  and  dw  the  error.  This 
diminution  of  the  sensitiveness  of  the  method  at  high  tempera- 
tures is  commonly  urged  as  a  serious  objection  to  the  method, 
but  the  objection  is  really  without  weight  in  practice,  as  the 
possible  accuracy  of  measurement  is  limited  by  other  con- 
ditions. So  far  as  the  weighing  alone  is  concerned,  the  method 
is  sensitive  to  one-hundredth  of  a  degree  at  looo**  C,  which  is 
far  beyond  the  order  of  accuracy  attainable  in  the  application 
of  the  other  corrections. 

16.  Method  of  Using  the  Instrument. — ^A  form  of  gas  thenno- 
meter  oonstnicted  on  the  prindples  above. laid  down,  with  tlw 
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17.  Bttfattim  CtntdaH. — In  the  dk  ol  the  monuy  Iber- 
mometer  m  aie  content  to  overlook  the  modification  of  the 
*cale  due  to  the  eipanaion  of  the  eovelopf ,  which  1>  knows  aa 
PoKcndorff'B  umeccioo,  or  rather  to  ioclitde  it  ia  the  Kale 
convctiMi.  In  the  aie  of  the  gai  themametei  it  it  nccoMiy 
to  detinnise  tlie  eipaoiion  correction  Kparaiely,  »i  our  obicct 
il  to  arrive  at  tbc  doMM  approiimation  poulblc  to  the  absolute 
Kale.  It  il  a  awuDaB  miUake  to  imagine  that  if  the  rate  ol 
eapaniian  of  the  bulb  were  imijomi,  tbs  Kale  of  Ifae  IppaiBit  ei- 
pauioa  of  the  pi  would  be  tbc  same  ai  tbc  acalc  of  the  real 
^apMirion — in  other  wordi,  that  tbe  correction  for  tbc  ei- 
pulloii  of  the  bulb  would  affect  the  value  of  the  coefBcieDt  of 
eiq}anJoiL  i/r*  mly,  and  would  be  without  effect  on  the  vahie 
of  tbc  teiaperature  '  deduced.  A  tevult  of  this  kind  would  be 
pioduced  by  a  conatant  error  in  the  initial  preuure  on  tbe 

on  tbc  volumetric  outhod,  or  by  a  constant  error  In  the  funda- 
mental  inicival  on  any  method,  but  »(  by  a  conitanl  error  in 
tbd  eteffickni  •!  capanaion  of  the  bulb,  which  would  produc* 
a  modl&catioD  of  the  icale  eiactly  analogous  to  Poggendorfl'i 
correction.  Tbe  correction  to  be  applied  to  the  value  of  (  in 
any  ca*e  to  allow  for  any  lyilemalic  eiTor  or  variation  io  tbe 
dMa  il  «*slf  found  by  difierentiatinj  tbe  fonnida  for  I  with 
reqMct  to  tbe  variable  conaidend.  Another  metliod,  whidi  <* 
in.  aomc  fespect*  more  inKnictive,  is  tbc  foUowios : — 

Let  T  be  the  fnietloii  of  the  tanpeiafn  which  li  tahea  ■•  the 
baiqa  of  tha  leale  coaiidered,  then  we  have  the  value  of  fgiveii  by 
tbeMMal  fonmlati),  shiady  quoted  la  [  ].    Let  dT  be  the 

•yiieiiiatk  cbaiM  or  oinr  In  the  tacaaumHat  of  aiy  of  the  data 
oa  wMch  tbe  vdue  of  Tdcpaid>,aad  let  di  b*  the  on  - 
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deduced  by  eubtwting  fnni  the  whole  mail  ri  gaa  M«  onitaincd 
In  the  appantullhcinw  Mi  which  iicontaiaed  in  the  dead  ipaca 
and  overflow  bulb.  Ig  ipplyini  tbaie  fvmulie  to  dednee  Iht 
effect  bI  Iht  opaniioB  of  the  bulb,  we  obaerve  thai  If  dV  k  iht 
expaneloa  freno'  Caad  Villi*  volaiaeaia'C,  weny  writ* 
V-V,+rfV,  T-fCV»+dVl/RM-(^VJRli!)(i+dV/VJ, 
whtsc*  we  obubi  ippntuniately 

dr-Tdv/v. <iq 

If  the  coeflicJeM  of  eapvuiDii  of  the  bulb  is  conitant  aad  ttpnl 
to  the  lundameBtal  coenciein  I  (the  mean  corflicient  between  0* 
and  100-  C).  we  have  liinply  dV/V.-fl;  ind  if  we  •ubttitutc  thla 
valae  ia  the  feaccal  tapreajon  (14)  [or  dii.  we  obtain 

dl-(T-T,)fl-/((<-->oo)      .       .       .        (17) 
Provided  that  the  coneeiioB  ea 
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plathiuni  ftMffVoIr,  for  trhkh  /  iMjrlie'  ttken  m  oobooas  9mAy, 
the  comeetlon  amounts  to  -ootes'ftt  50*  C,  to  3>83*  at  445*  C., 
and  to  aa-s'  at  1000*  C 

The  value  of  the  fundamental  ooeffident  /  can  be  <letermiiied 
with  much  greater  accuracy  than  the  coefficient  over  any  other 
ranee  of  temperature.  The  most  satisfactory  method  is  to  nse  the 
bulb  itself  as  a  mercury  weight  thennometer,  and  deduce  the  cubical 
expansion  of  the  glass  from  the  absolute  expansion  of  menniry 
as  determined  by  Regnault  Unf(Mtunatdy  the  rsductiona  of 
Regnault's  observations  by  different  calculators  differ  contideiably 
even  for  the  fundamental  interval.  The  values  of  the  fundamental 
coefficient  raiwe  froni  •00018153  Regoault,  and  'OoOiSaio  Brocb, 
to  •00018253  w&llner.  The  extreme  difference  represents  an  un- 
certainty of  about  4  per  cent,  (i  in  35)  in  the  expansion  of  the 
glass.  This  uncertamty  is  about  loo  times  as  great  as  the  pn>b« 
able'errcM'  of  the  weight  thermometer  ofoeervatlons.  But  the 
expansion  is  even  less  certain  bcvond  the  limits  of  the  f  undajnental 
interval.  Another  method  of  determining  the  expansion  of  the 
bulb  is  to  observe  the  linear  expansion  of  a  tube  or  rod  of  the  same 
material,  and  deduce  the  cubical  expansion  on  the  assamptbn  that 
the  expansion  is  isotrofMc.  It  is  probable  that  the  ancertainty 
involved  in  this  assumption  n  greater  in  the  case  of  glaas  or  porce- 
k^in  bulbs,  on  account  of  the  difficulty  of  perfect  annealiog,  than 
in  the  case  of  metallic  bulbs. 

Except  for  small  ranges  of  temperature,  the  assumptum  of  a 
constant  coefficient  of  expansion  is  not  sufficiently  exact.  It  is 
therefore  usual  to  assume  that  the  coefficient  is  a  linear  fimction 
of  the  temperature,  ao  that  the  whole  expansion  from  o*  C.  may  be 
expressed  m  the  form  dV=t(a+bt)Vo,  in  which  case  the  funda- 
mental coefficient  /"a+ioob.  Making  this  subsdtution  in  the 
formtda  already  given,  we  obtain  the  wiu>le  oontetioa 


<tt-C/+6T)/(/-ioo) 


.--.     (18) 


It  will  ht  ofaeerred  that  the  term  invoHiiw  b  becomes  of  oonrider* 
able  importance  at  high  temperatures.  Unfortunately,  it  cannot 
be  determined  with  the  same  accuracy  as  /,  because  the  conditions 
of  observation  at  the  fixed  points  are  much  more  perfect  than  at 
other  temperatures.  Plrovidfed  that  the  range  of  the  observations 
for  the  determination  of  the  expansion  is  co-ette»sifife  vrith  the 
range  of  the  tetnperature  measurements  for  which  the  correction  is 
reqmred,  the  uncertainty  of  the  correction  will  not  greatly  exceed 
that  oi  the  expansion  observed  at  any  point  of  the  range.  It  is 
not  uausml,  however,  to  deduce  the  values  of  b  and  /  from  obsenm- 
tiona  confined  to  the  range  o^  to  loo"  C.,in  which  case  an  error  of 
I.  per  oent.1  in  the  obseived  expansion  at  50^  C.,  would  mean  an 
error  of  60  per  cent,  at  a45^  or  of  a6o  per  cent.,  at  xooo*  C  (Cal- 
lendari  FkiL  Mag.  December  1899).  Moreoveri  it  by  no  means  follows 
that  the  average  value  of  b  between  o**  4nd  100°  C.  should  be  the 
same  as  at  higher  or  lower  temperatures.  The  method  oi  extra- 
polation would  therefore  probably  lead  to  erroneous  results  in  many 
cases,  even  if  the  value  could  be  determined  with  absolute  pre- 
cision ov^  the  fundamental  interval.  It  is  probable  that  this 
expansaoa  corTectioa,  which  cannot  be  reduced  oir  eliminated  tike 
manv  of  the  other  corrections  which  have  been  mentioned,  is  the 
chief  source  of  uncertainty  in  the  realization  of  the  absolute  scale 
of  temperature  at  the  present  time.  The  uncertainty  is  of  the 
order  oi  one  part  in  five  or  ten  thousand  on  the  fundamental 
interval,  but  may  reach  0-5"  at  500®  C^  and  2"  or  3'  at  1000"  C 

18.  Iltermodynamkal  Correclion.-^^ greater  theoretical  interest, 
but  of  less  practical  importance  on  account  of  its  smaJlness,  is  the 
reduction  of  the  scale  of  the  gas  thermomet^  to  the  thcrmo- 
dVnamibal  dcale.  The  deviations  of  a  gas  from  the  ideal  equation 
/»»Rf  may  be  tested  by  a  variety  of  different  methods,  ^iob 
•bottld  be  employed  in  combination  to  determine  the  iorin  of  the 
characteristic  equation,.  Thfe  principal  methods  by  which  the  pmb- 
Uni  has  been  attacked  are  the  following  ^— 

(i)  By  the  comparison  <rf  gas  thermometers  filled  with  different 
gases  or  urath  the  same  gas  at  different  pressures  (employing  both 
eravimetric  and  raanometric  methods)  the  differencea  in  their 
udkjatioas  aie  observed  throHgh  as  wuie  a  range  of.tempciaCttre 
as  possible.  Regnault,  employing  this  n«ethoa,  found  that  the 
differences  in  the  scales  of  the  permanent  gases  were  so  small  as 
to  be  beyond  the  limits  of  accuracy  c^  hi»  obaervntkMis.  Ap^ying 
greater  refinements  of  measurement,  Chappuis  and  others  have 
succeeded  in  measuring  small  differences,  which  have  an  important 
bearing  on  the  type  of  the  characteristic  eouatkm.  They  show, 
for  instance,  that  the  equation  of  van  der  Waals,  according  to  which 
dl  manometric  ^as  thermometers  should  agree  exactly  In  their 
indications,  requires  modification  to  enable  it  lo  itpitseitt  the 
bshaviour  of  gases  even  at  moderate  pressures. 

(2)  By  measuring  the  pressure  and  expansion  coefficients  of 
cmerent  gases  between  o**  and  100*  C.  the  vahiea  of  the  fvnda- 
mental  aero  (the  reciprocal  of  the  ooefficl^t  of  expansion  or  pres- 
sure) for  each  gas  under  different  conditions  nmy  be  obsarved  and 
oampared.  The  evidence  goes  to  ahow  that  the  values  oi  the 
ftiMlamental  aero  for  all  gases  tend  to  the  same  Umit,  namely,  the 
aftMoHite  wtroi  when  the  pressures  are  indefinitely  reduced.  The 
type  of  chaiaeteristk;  equation  adopted  nwst  be  capable  of  repre- 
•antiait  th»frartetkMs  of  these  ooefficientau . 


(3)  By  dbsenrlnt  tl»- vminiMnA  of  the  pndm  ft  wkh  pivattifn 

at  oonstant  temperature  the  deviations  of  different  [aises  from 
Boyle's  law  are  determined.  Experiment  shows  that  the  rate  of 
change  of  the  product  pv  with  increase  of  pressure,  namely  d{p9)fip, 
is  very  neariy  constanr  for  moderate  prMnrep  aock  aa  those  'ta^ 
ployed  in  gaa  thermometry.  This  implies  that  the  chaiacteristk: 
equation  must  be  of  the  type 

p^nm+m    .    .    .    .  (19) 

in  which  F(^  and  /(9)  are  functions  of  the  tempenture  only  to 
a  first  a|>proximation  at  moderate  pressures.  The  function  F(^, 
representing  the  limiting  value  of  p9  at  sero  pressure,  appears  to 
be  simply  proportional  to  the  absolute  temperature  for  all  gases. 
The  function  /(9),  representing  the  defect  of  wrfume  from  the  ideal 
volume,  is  the  slope  of  the  tangent  at  P"*o  to  the  isothermal  of  $ 
on  the  p9t  p  diagram,  and  is  aometlmes  called  the  "  angular  coeffi- 
cient." It  appears  to  be  of  the  form  fr-c,  in  which  ^  is  a  small 
constant  quantity,  the  "  co-volume,"  of  the  same  order  of  ma|^i- 
tude  aa  the  volume  of  the  liquid,  and  c  depends  on  the  coheSon 
or  co-aggregation  of  the  moleeulea,  and  diminishes  for  all  nses 
continuously  and  indefinitely  with  rise  of  temperature.  This 
method  of  investigation  has  peen  very  widely  adopted,  especially 
at  high  pressures,  but  is  open  to  the  objection  that  the  quantity 
b-'C  u  a  very  small  fraction  of  the  ideal  volume  in  the  case  of  the 
permanent  gases  at  moderate  pressures,  mid  its  Umiting  value  at 
P*^o  IS  therefore  d^cult  to  determine  accurately. 

14)  By  obeerving  the  cooling  effect  dffJdPt  or  the  ratk>  of  die 
fall  of  temperature  to  the  fall  of  pressure  under  conditions  of  con> 
stant  total  heat,  when  a  gas  flows  steadily  through  a  poroua  plus, 
it  is  possble  to  determine  the  variation  of  the  total  heat  wiui 
pressure  from  the  nlation 
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(See  THERifODTNAiacs,  f  10,  equation  15.)  This  method  has  the 
advantage  of  dire«;^y  measuring  the  deviations  from  the  Ideal  state, 
since  0ds/d9«"  v  for  an  ideal  gas,  and  the  cooling  effect  vanishes. 


•*  temperatures 

'evidence  wiui  regard  to  the  variation  of  the  defect  of  volume 
c^b  from' the  ideal  state.  The  formija  assumed  to  represent  the 
variations  of  c  with  temperature  must  be  such  as  to  satisfy  both 
the  observaticMis  on  the  compretsibilil^  and  those  on  the  cooliag 
effect.  It  is  possible,  for  instance,  to  choose  the  constants  in  van 
der  Waals's  formula  to  satisfy  either  (3)  or  (4)  separately  within 
the  limits  of  experimental  error,  but  they  cannot  be  chosen  so  as 
to  satisfy  both.  The  simplest  assumption  to  make  with  regard  to 
c  is  that  it  varies  inversely  as  some  power  n  of  tbe  absolute  tem- 
perature, or  that  c  —  c^dk/B)*,  where  £0  is  the  value  of  c  at  the  tempera- 
ture 00.  In  this  case  the  expression  edvfdB—v  takes  the  simple 
form  (n+t)c-b.  The  values  of  »,  <  and  b  could  be- calculate 
from  observatbns  oi  the  cooling  effect  Sddjdp  alone  over  a  sufficient 
range  of  temperature,  but,  owin|:  to  the  maigin  of  experimental 
error  and  the  paucity  of  observations  available,  it  is  better  to  make 
use  of  the  observations  on  the  compressibility  in  addition  to  those 
on  the  cooling  effect*  It  is  preferable  to  calculate  the  values  of 
c  and  b  directly  from  equation  (20),  in  place  of  attemptingto  Wegrate 
the  equation  according  to  Kelvin's  method  {Ency.  Brit.  ed.  ix. 
vol.  xi.  p.  573),  because  it  is  then  easy  to  take  account  of  the 
variation  of  the  specific  heat  S,  whkh  is  sometimes  important. 

Caktdaiidn-  of  the  Correctum.'—liaiVitig  found  the  raoet  probable 
values  of  the  quantities  c,  b  and  n  fropi  the  experimental  data, 
the  calculation  of  the  correction  may  be  very  simply  effected  as 
follows:  The  temperature  by  gas  thermometer  is  defined  by  the 
relation  T«»;^/R,  where  the  constant  R  is  ({etermined  from  the 
observations  at  o*  and  100"  C.  The  characteristic  equation  in 
terms  of  absolute  temperature  0  may  be  pot  in  the  form^-'pt/R'+j, 
where  9  is  a  small  quantity  of  the  same  dimensions  as  temperature, 
given  uy  the  relation 


fl-(c-&)p/R 


.    (ax) 


The  constant  R'  is  determined,  as  before,  by  reference  to  the  f  unda- 
mental  interval,  which  gives  the  rdation  R71i*l+(5i-*ft)/ioo, 
where  qi,  go  are  the  values  of  q  at  loo*  and  o*  C.  respectively. 

The  correction  to  be  added  to  the  fundamental  tcro  To  of  the  gas 
thermometer  in  order  to  deduce  the  value  of  the  al^olutc  zero  h 
(the  absolute  temperature  corresponding  to  o*  C.)  is  given  by  the 
equation* 

««-T«-j?»-(2i-fl^)flfl/ioo       .       .      .    (aa) 

The  correction  dl  to  ho  added  to  the  oentirnade  tempecature  t  by 
gas  thenaometer  seckoned  from  o**  C.  in  order  to  deduce  the  oom^ 
sjDonding  value  of  the  absolute  temperature  also  reclcooed  from 
(rC  is  ffvm  by  the  relation,  deduced  from  formula  (14), 

<fc*(g-2o)-(ffi-2o)«/xoo,       .      .      .    (33) 

where  q  is  the  value  at  1"  C  of  the  devktion  (f^b)p/R.  The 
formulae  may  be  further  simplified  if  the  index  n  is  a  simple  integer 
such  as  I  or  a.  The  values  of  the  ccnrections  for  any  given  gas  at. 
iKteent  initial  presMiaces  ace  diroctiy  pcoportioael  t»  the  praMirB. 
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Values  of  A*  0»nt€timt».-At  we  take  fof  the  km  hydrogen  the 
va]uet  c- 1*5  c.c.  at  o*  C,  6«8'0  cc.  with  the  index  »» 1-5,  which 
eatisfy  the  obteivationa  of  Joule  and  Thomson  on  the  cooling 
effect,  and  thoie  of  Regnault,  Amagat  and  Chappuis  on  the  com- 
MtMibiUty,  the  values  of  the  absolute  xero  0k  calculated  from 
Chappuias  yaJuee  of  the  pressure  and  expansion  coefficients  at 
too  cms.  initial  pressure,  are  found  to  be  a73>TO*  and  273*05'* 
lespectivelv,  the  reciprocals  of  the  coefficients  themselves  being 
a73'03  and  l^'^a.  The  corrections  are  small  and  of  opposite 
aigna.  For  nitrogen,  taking  tfo'*i<58«  6-i*i4«  ik«i*5,  'we  End 
similarly  37^*10*  and  273*13^  for  the  absolute  sero,  the  correction 
0i-To  in  this  case  amounting  to  nearly  l**.  The  agreement  is  very 
good  conaderinc;  the  difficulty  of  determining  the  small  deviations 
c  and  ft,  and  toe  possible  errors  of  the  expansion  and  pressurc- 
coefficientSb  It  appears  certain  that  the  value  of  the  absolute  zero 
is  within  a  few  hundredths  of  a  deKree  of  273*10*.  Other  observa- 
tions confirm  this  result  wlthia  the  limits  of  experimental  error. 
The  value  of  the  index  n  has  generally  been  taken  as  equal  to  2 
(or  diatomk:  gases,  but  this  does  not  satisfy  either  the  observations 
Mi  the  cooling  effect  or  those  on  the  compressibility  so*  well  as 
11*1 '5,  although  it  makes  compaxatively  little  difference  to  the 
value  of  the  absolute  zero.  The  value  deduced  from  Travers's 
observatioil  of  the  pressure-coefficient  of  helium  is  273* I3^  taking 
II  "'i,  which  is  the  probable  value  of  the  index  for  a  monatomic 
gu.  The  application  of  the  method  to  the  condensiMe  gas  carbonic 
aeid  is  intDresting.as  a  test  of  the  method  (although  oe  sas  itself 
is  not  suitod  for  thcrmometrjr),  becaese  its  deyiatioBS  from  the 
ideal  state  are  so  large  and  have  been  so  carefully  studied.  The 
observations  of  Joule  and  Thomson  on  the  cooling  ofTect  give 
ft ■■  3*76  cc,  ftM0*58  c.c,  »«"2,  provided  that  allowance  is  made 
for  the  variation  of  the  specific  beat  with  temperaturtt  as  determined 
by  Regnault  and  Wiedcsiaao.  Chap{>ui0's  values  d  the  pressure 
and  expansion  coefficients  agree  in  giving  373'05*  for  the  .abcoiute 
sero,  the  vahies  of  the  corrections  9p-T»  being  4-6*  and  ^-Z"* 
renectively. 

The  values  of  die  scale  conection  dt  deduced  from  these  formulae 
agree  with  thoie  experiroeotally  determined  by  Cbappius  in  the 
case  of  carbonic  acid  within  the  limits  of  au;recment  of  the  observa- 
tions themselves.  The  calculated  values  for  nitrogen  and  hydrogen 
||iw  rather  smaller  differences  than  those  found  experimentally, 
but  the  differences  themselves  are  of  the  same  order  as  the  experi- 
mental eiron.  The  deviations  of  hydrogen  and  helium  from  the 
absolute  scale  between  o*  and  100"^  C.  are  of  the  order  of  •001* 
only,  and  beyond  the  limits  of  accuracy  of  eia)eriment.  Bven  at 
-250*  C.  (near  the  boiling-point  ot  hydrogen)  the  corrections  of 
the  constant  vt>lume  hydrogen  and  helium  thermometers  are  only 
a  tottth  of  a  dsgfee.  but,  as  they  ate  of  oppoehe  signs,  the  difference 
amounts  to  o«e>fifth  of  a  dopee  at  this  point,  which  agrees  ap- 
proximately with  that  observed  by  travers.  For  a  fuller  discttssion 
of  the  subject,  together  with  tables  of  corrections,  the  reader  may 
refer  to  papers  by  Caltendar,  PkU.  Mag.  v.  p.  48  (1903),  and 
D.  Bertbetot,  Trao.  «f  M*m.  Bur.  InL  Pans,  xiii.  (IQ03).  Berthelot 
assniwfs  a  sim3ar  type  of  egoatioa  to  that  given  above,  but  takes 
»i  ■■3  in  all  cases,  following  the  so-called  law  of  corresponding  states. 
This  assumption  is  of  doubtful  validity,  and  might  give  rise  to 
t^tively  large  errora  in  the  case  of  monatomic  gases. 

tg.  lAmUaHem.'^ln  the  'application  of  the  gas  thenn<)meter 
to  the  aieasurefnent  of  high  temperttttres  certain  difficulties 
•re  enoounteied  which  materiafiy  limit  the  range  of  measure- 
ment and  the  degree  of  accuracy  attainable.  These  may  be 
roughly  clarified  ander  the  bead5~(T)  changes  in  the  volame 
of  the  bulb;  (2)  leakage,  occltisioli  and  porosity;  (3)  chemical 
change  and  dissodation.  -  The  dHfictdties  arise  piaitly  from 
defects  in  the  materiaSs^  available  for  the  bulb,  and  partly  from 
the  small  mass  ol  gas  enclosed!  The  troubles  due  to  irregular 
changes  of  .voltime  of  ^ss  bn!bs,  which  affect  the  mercury 
thermometer  at  ordinary  temperatures,  beoome  so  exaggerated 
at  higher  pohits  of  the  sode  as  to  be  a  serious  source  of  trouble 
in  gas  thermometiy  in  spite  of  the  twentyfold  larger  erpansion. 
For  instance,  tlie  volume  of  a  glass  bulb  wiH  be  diminished  by 
ffoin  one-quarter  to  one-balf  of  x  per  cent,  the  first  time  it  is 
heated  to  the  temperature  of  boiling  sulphtxr  (44$"  C).  This 
would  not  matter  so  much  if  the  vohmie  then  remained  constant. 
Unfoitonately,  the  volume  continues  to  change,  especially  in 
the  case  of  hard  ^ass,  each  time  it  is  heated,  by  amounts  which 
cannot  be  predicted,  and  which  are  too  large  to  neglect.  The 
most  accurate  method  of  taking  account  of  these  variations  in 
a  series  of  observations,  without  recalibrating  and  refilling  and 
deaning  the  bulb,  is  to  assume  the  known  constant  value  of 
the  coefficient  of  expansion  of  the  gas,  and  to  calculate  the 
volume,  of  the  bulb  at  any  time  by  taking  observations  in  ice 
and  steam  (PhU,  Trans.  A.  1891,  vol.  1S2,  p.  124).  Similar 
Chances  taJct  place  with  porcelain  at  higher  temperatuics.  I 


Metallic  bulbs  are  far  more  perfect  than  glass  bulbs  in  thb 
respect.  It  is  probable  that  silica  bulbs  would  be  the  most 
perfect.  The  writer  suggested  the  use  of  this  material  (in  the 
Jaurn.  Iran  and  Slfd  Inst,  for  1892),  but  failed  to  construct 
bulbs  of  sufficient  size.  W.  A.  Shcnstone,  however,  subse- 
quently succeeded,  and  there  seems  to  be  a  good  prospect  that 
this  difficulty  will  soon  be  minimized.  The  difficulties  of  leakage 
and  porosity  occur  chiefly  with  porcelain  bulbs,  especially  if 
they  are  not  perfectly  glazed  inside.  A  slmihr  difficulty  occurs 
with  metallic  bulbs  of  platinum  or  platinum-indium,  in  the 
case  of  hydrogen,  which  passes  fredy  through  the  metal  by 
occlusion  at  high  temperatures.  The  difficulty  can  be  avoided 
by  substituting  either  nitrogen  or  preferably  argon  or  helium 
as  the  thermometric  material  at  high  temperatures.  With 
many  kinds  of  glass  and  porcehin  th^  cfaemiad .  action  ot 
hydrogen  begins  to  be  appreciable  at  temperatures  as  low  as 
aoo*  or  300*  C.  In  any  case,  if  metallic  bulbs  arc  used,  it  is 
absolutely  necessary  to  protect  them  from  furnace  gases  which 
may  contain  hydrogen.  This  can  be  effected  cither  by  enclosing 
the  bulb  in  a  tube  of  porcelain,  or  by.  ysing  some  method  of 
electric  heating  which  cannot  give  rise  to  the  presence  of  hydro- 
gen. At  very  high  temperatures  it  is  probable  that  the  dis- 
sociation of  diatomic  gases  like  nitrogen  might  begin  to  be 
appreciable  before  the  Umit  of  r^istance  of  the  bulb  itself  was 
reached.  It  would  probaUy  be  better,  for  this  reason,  to  use 
the  monatomic  and  extremely  inert  gases  argon  or  helium. 

20.  Otktr  Mdhods-'—MzLtty  attempts  have  been  made  to  over- 
come the  di^culties  of  gas  pjTomctry  by  adopting  other  methods 
of  measurement.  Among  the  most  interesting  may  be  men- 
tioned: (i.)  The  variation  in  the  wave-length  of  sound.  The 
objecthm  to  this  method  is  the  difficulty  of  accurately  observing 
the  wave-length,  and  of  correcting  for  the  expansion  of  the 
material  of  the  tubes  in  which  it  is  measured.  There  is  the 
further  objection  that  the  velocity  varies  as  the  square  root  of 
the  absolute  temperature,  (ii.)  A  similar  method,  but  more 
promising,  is  the  variation  of  the  refractivity  of  a  gas,  which 
can  be  measured  with  great  accuracy  by  an  interference  method. 
Here  again  there  is  difficulty  in  determining  the  exact  length 
of  the  heated  column  of  gas,  and  in  maintaining  the  tempera- 
ture uniform  throughout  a  long  column  at  high  temperatures. 
These  difficulties  have  been  ingeniously  met  by  D.  Berthelot 
{Compies  Rendus,  1895,  120,  p.  831).  But  the  method  is  not 
easy  to  apply,  and  the  degree  of  accuracy  attalnabjc  is  prob- 
abty  inferior  to  the  bulb  methods,  (ui.)  Methods  depending 
on  the  effusion  and  transpiration  of  gases  through  fine  orifices 
and  tubes  have  been  put  in  practice  by  Barus  and  by  the  writer. 
The  method  of  transpiration,  when  the  resistance  0/  the  tube 
through  which  the  current  0/  gas  is  passed  is  measured  on  the 
Whcatstone  bridge  principle  (Nature,  23rd  March  2899),  is. 
extremely  delicate,  and  the  apparatus  may  be  made  very  smaU 
and  sensitive,  but  the  method  cannot  be  used  for  extrapolation 
at  high  temperatures  until  the  law  of  Increase' of  resistance 
has  been  determined  with  certainty.  This  may  be  successfully 
anomplished  in  the  near  future,  but  the  law  is  apparently 
not  so  simple  as  is  usually  supposed. 

Ott  account  of  these  and  similar  difficulties,  the  limit  of  gas 
thermometry  at  the  present  time  must  be  placed  at  1500**  C, 
or  even  lower,  and  the  accuracy  with  which  temperatures  near 
1000"  C.  arc  known  does  not  probably  exceed  2"  C.  Although 
measurements  can  be  effected  with  greater  consistency  than 
this  by  means  of  electrical  pyrometers,  the  absolute  values 
corresponding  to  those  temperatures  must  remain  uncertain  to 
this  extent,  inasmuch  as  they  depend  on  observations  made 
with  the  gas  thermometer. 

EtECTSICAL  TezlucoKETfty 

31.  The  convenience  of  the  mercurial  thermometer  lies  in  the 
fact  that  it  Is  complete  In  itself,  and  can  be  read  without  sub- 
sidiary appllai>ces  beyond  a  magnifying  glass.  Its  weakness 
lies  in  the  very  limited  range  of  each  single  instrument,  and 
in  the  troublesome  and  often  uncertain  corrections  wliich  must 
be  applied  to  its  raadlngs  in  all  work  of  prediTon,    Electrical 
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thennometefs  have  tiie  disadvantage  of  requixiiig  auHiaiy 
apparatus,  such  as  galvanometers  and  resistances,  the  use  of 
which  involves  some  electrical  training.  But  they  far  suipass 
the  mercurial  thermometer  in  point  <^  range,  delicacy  and 
adaptability,  and  can  be  apph'ed  to  many  investigations  in  which 
ordinary  thermometers  are  quite  useless. 

There  are  two  kinds  of  electrical  thermometers,  which  depend 
on  different  effects  of  heat  on  the  electrical  properties  of  metals: 
(i)  The  TkermccoupU,  or  Thermopile^  which  depends  on  the 
production  of  a  thermoelectric  force  when  the  junctions  of 
different  metals  in  an  electric  circuit  are  at  different  tempera- 
tures; and  (2)  the  EUcirical  Resistance  Tkermometer,  the  action 
of  which  depends  on  the  fact  that  the  resistance  of  a  pure 
metal  to  the  passage  of  an  electric  current  increases  very  con- 
siderably when  the  temperature  is  raised.  The  theory  of  the 
thermocouple  is  discussed  in  the  article  TBEtucoELECTUCiTY,  as 
it  possesses  many  points  of  interest,  and  has  been  studied  by 
many  skilful  experimentalists.  The  electrical  resistance  ther- 
mometer is  of  more  recent  origin;  but  slthough  the  theory  haa 
been  less  fully  develoft^d,  the  practice  of  the  method  bids  fair 
^o  suipass  all  others  in  the  variety  and  accuracy  of  its  applica^ 
tioiis.  In  order  to  secure  the  widest  possible  range  and  the 
greatest  constancy,  in  either  variety  of  electrical  thermometer, 
advantage  is  taken  of  the  great  stability  and  infusibility  charac- 
teristic of  the  metals  of  the  platinum  group.  Other  metals  are 
occasionally  used  in  work  at  low  temperatures  with  thermo- 
couples for  the  sake  of  obtaining  a  larger  electromotive  force, 
but  the  substitution  is  attended  with  loss  of  constancy  and 
uncertainty  of  reduction,  unless  the  range  is  greatly  restricted. 

33.  Applications  of  the  Thermocou^. — ^The  principal  uses  of 
the  thermocouple  in  thermometry  are  for  measuiiog  high 
temperatures^  and  for  measuring  small  differences  of  tempera- 
ture, more  particularly  when  the  temperature  is  required  to.be 
measured  <U  a  pointy  or  in  a  very  small  ^ace.  The  electro- 
motive force  of  the  couple  depends  only  on  the  temperature  at 
the  plane  of  junction  of  the  two  metals,  which  can  be  very 
exactly  located.  A  typical  instance  of  a  measurement  to  which 
the  thermocouple  is  peculiarly  suited,  is  the  determination  of 
the  cyclical  variations  of  temperature  at  accurately  measured 
depths  from  one-tenth  to  one-hundredth  of  an  inch  in  the  metal 
of  the  cylinder  of  a  heat  engine,  the  interior  surface  of  which  is 
exposed  to  cyclical  variations  of  temperature  in  the  working  of 
the  engine.^  The  exact  depth  of  the  plane  of  junction  can  be 
measured  without  difficulty  to  the  thousandth  of  an  inch.  The 
insertion  of  the  wire  makes  the  least  possible  disturbance  of 
the  continuity  of  the  metal.  There  is  no  lag,  as  the  thermometer 
itself  is  part  of  the  metal.  The  instantaneous  value  of  the 
temperature  at  any  particular  point  of  the  stroke  can  be 
measured  separately  by  setting  a  periodic  contact  to  close  the 
circuit  df  the  galvanometer  at  the  desired  point.  A  further 
advantage  is  gained  by  measuring  only  the  difference  of  tem- 
perature between  two  junctions  of  a  thermocouple  at  different 
depths,  instead  of  the  whole  interval  from  some  fixed  point. 
None  of  these  advantages  could  be  secured  by  the  use  of  any 
ordinary  thermometer;  some  depend  on  Uie  fact  that  the 
method  is  electrical  but  some  are  peculiar  to  the  thermocouple, 
and  could  not  be  otherwise  attained. 

On  the  other  hand,  the  thermocouple  Is  not  well  suited  for 
Chermometiy  of  precision  on  account  of  the  smallness  of  the 
electromotive  force,  which  is  of  the  order  of  ten  microvolts  only 
per  degree  for  the  most  constant  couples.  By  the  use  of  very 
delicate  galvanometers  it  is  possible  to  read  to  the  hundredth 
or  even  in  special  cases  to  the  thousandth  of  a  degree  on  this 
small  difference,  but  unfortunately  it  is  not  possible  to  eliminate 
accidental  thermal  effects  in  other  parts  of  the  circuit  due  to 
small  differences  of  temperature  and  materiaL  These  acci- 
dental effects  seldom  amount  to  less  than  one  or  two  microvolts 
even  in  the  best  work,  and  limit  the  accuracy  attainable  in 
temperature  measurement  to  about  the  tenth  of  a  degree  with 
a  single  platinum  thermocouple.  This  limit  can  be  surpassed 

'HalU  Trans.  Amer.  Inst,  Elect.  Bng.  1891.  vol.  viu.  p.  226; 
Callendar  and  Nicolson,  Proc.  Insi.  C.  E.  vol.  cxxxi.  p.  i. 


by  using  couplet  of  greater  thermoelectric  power  and  less 
permanence,  or  by  using  a  pile  or  series  of  couples,  but  in 
either  case  it  is  doubtful  whether  the  advantage  gained  in  power 
is  not  balanced  by  loss  of  simplicity  and  constancy.  A  method 
of  avoiding  these  effects,  which  the  writer  has  found  to  be  Of 
great  use  in  delicate  thermoelectric  researches,  is  to  make  the 
whole  circuit,  including  all  the  terminals  and  even  the  slide- 
wire  itself,  of  pure  copper.  Platinoid,  gcrman  silver,  oonstantan 
and  other  alloys  most  commonly  used  for  resistances  and  slide- 
wires,  are'particularly  to  be  avoided,  on  account  of  their  great 
thermoelectric  power  when  connected  to  copper.  Manganin 
and  platinum-silver  are  the  least  objectionable^  but  the  improve* 
ment  effected  by  substituting  copper  is  yery  marked.  It  b 
clear  that  this  objection  to  the  use  of  the  couple  does  not  appfy 
so  strongly  to  high  temperatures,  because  the  electromotive 
force  of  the  couple  itself  is  greater,  and  the  accuracy  attainable 
is  limited  by  other  considerations. 

33.  The  Resistance  Thermometer.— la  practice  the  resistance 
thermometer  is  almost  invariably  made  of  platinum,  since  there 
IS  very  seldom  any  advantage  to  be  gained  by  the  substitution 
of  baser  metals.  The  instnunent  is  for  this  reason  often  re- 
ferred to  simply  as  the  "platinum  thermometer."  It  fs  im- 
portant that  the  platinum  should  be  pure,  both  for  the  sake«f 
uniformity  and  also  because  the  change  of  electrical  resistance 
with  temperature  is  greatly  diminished  by  impurities.  The 
observation  of  the  fundamental  coefficient,  which  is  •00390  (or 
rather  larger  than  the  coefficient  of  expansion  of  a  gas)  for  the 
purest  metal  hitherto  obtained,  is  one  of  the  most  delicate  testa 
of  the  purity  of  the  metaL  In  addition  to  the  constancy  and 
infusibUity  of  the  metal,  a  special  advantage  which  is  secured 
by  the  use  of  platinum  is  the  dose  agreement  of  the  thermo- 
djmamical  scale  with  the  platinum  scale  of  temperaturei  as 
defined  by  the  formula 

^-ioo(R-RO/(R*-Ri).  ...  (34) 
in  which  the  sjranbol  pi  stands  for  the  temperature  on  the 
plathium  scale  centigrade,  and  R,  Ri  and  Ro  are  the  observed 
resistances  of  the  thermometer  at  the  tempeiatores  ^,  ico* 
and  0°  C  re^ectivdy.  A  platinnm  thomometer  la  generally 
artanged  to  read  directly  in  degrees  of  tetnperature  on  the 
platinum  scale,  just  aa  a  mercuxy  thermometer  is  graduated  in 
degrees  of  the  mercury  scale.  The  reduction  to  the  scale  of  the 
gas  thersuMneCer  is  most  oonveaaently  effected  by  the  difference 
fonniiU 

l-^-<ft(r-too)/to.ooo,       ,       .       ,      {25) 

in  which  i  is  a  constant,  caUed  the  differenoe-codSkient,  the 
value  of  which  for  pure  platinum  is  about  X'%o,  bttf  variet 
slightly  for  different  specimens.  This  formula  was  fint  given 
by  the  writer  as  the  result  of  a  series  of  compaasooB  oi  different 
pUuinum  wires  with  each  other  and  with  other  metala,  and 
also  with  an  air  thermometer  over  the  range  o*  to  625'  C.  The 
pktinum  wire  in.  these  comparisons  was  enclosed  inside  ihe 
bulb  o£  the  air  thermometer  itself«  and  disposed  in  such  a 
manner  as  to  be  at  the  mean  temperature  of  the  bulb  in  case 
the  temperature  was  not  43aite  uniform  throughout  (Pkik 
Trans.  A.  X8S7,  p.  x6z)>  The  formula  was  subsequently 
verified  by  C  T.  Heycock  and  F.  H.  Neville  {Jour».  Ciem.  Soc 
February  1895),  by  the  observation  of  a  number  ol  higher 
points  up  to  the  freezing-point  of  copper  at  1082*  C.,  which 
they  showed  to  agree  with  the  most  probable  mean  of  all  the 
best  determinations  by  various  methods  of  gas  thermometry. 
At  still  higher  temperatures*  beyond  the  present  range  of  the 
gas  thermometer,  the  writer  has  succeeded  in  obtaining  pre- 
sumptive evidence  of  the  validity  of  the  same  formula  by 
comparison  with  the  scales  of  the  eiq)ansion  and  the  specific 
heat  of  platiniun,  which  appear  to  follow  airailar  laws  (PhiL 
Mag.  December  1899).  If  we  assume  that  the  coefficient  of 
expansion  of  platinum,  the  coefficient  of  increase  of  resistance, 
and  the  specific  heat  are  all  three  linear  functions  of  the  tem- 
perature, we  obtain  results  which  are  in  agreement  within  the 
Emits  of  error  of  observation  up  to  the  fusing-point  of  i^tinum 
itself.    The  same  formqia  has  been  independency  verified  tqr 
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the  comptriton  of  platinum  UMmiometeis  wilh  the  constant- 
volume  n&iogen  thennometer  by  Harker  and  Chappuis  {Phil, 
Trams.  A.  1900),  'working  at  the  Intematwnai  Bureau  at 
Sevres,  over  the  range  o*  to  650*  C  It  has  also  been  shown 
to  satisfy  very  cloedy  the  observations  on  the  variation  of 
electrical  resistance  of  other  metab  over  wide  nnges  of  tem- 
perature. Although  the  theoretical  explanation  of  the  formula 
has  not  yet  been  given,  owing  to  our  ignorance  ol  the  true  nature 
of  electrical  conduction  and  of  the  molecular  constitution  of 
metals,  it  may  be  regarded  from  an  empirical  point  of  view  as 
being  one  ol  the  most  accurately  established  of  all  thermometric 
formulae.  It  will  be  observed  that  it  also  represents  the 
nfmpW  possible  type  of  divergence  from  the  thefmodynamical 
scale. 

34*  Methods  and  Apparaims.^Tbe  methods  of  electrical 
thermometry  may  be  roughly  classified  under  two  heads  as 
(i)  deflection  methods,  in  which  the  temperature  is  deduced 
from  the  observed  deflection  of  a  galvanometer;  and  (3)  balance 
methods,  in  which  the  resistance  or  the  electromotive  force  is 
balanced  against  a  known  adjustable  resistance  or  potential 
difference.  The  former  methods  are  most  suitable  for  rough 
work  and  rapid  reading,  the  latter  for  accurate  measurements. 
In  the  practice  of  the  deflectk)n  method  it  is  customary  to  use  a 
movable-coil  galvanometer,  the  sensitiveness  of  whidi  can  be 
varied  by  varying  the  resistance  in  circuit,  or  by  varying  the 
•tiflnesB  of  the  suspension.  The  accuracy  attainable  b  of  the 
order  of  one-half  of  z  per  cent,  on  the  deflection,  and  is  limited 
by  variations  of  resistance  of  the  galvanometer,  and  by  the 
imperfect  elasticity  of  the  suq>ension.  In  any  case  the  scale 
of  the  galvanometer  should  be  calibrated  or  tested  for  uniformity. 
In  this  kind  of  work  the  thennocouple  has  the  advantage  over 
the  resistance  thermometer  in  that  the  latter  requires  an 
auxiliary  battery  to  supply  the  current;  but  in  many  cases 
this  is  no  disadvantage,  beaiuae  it  permits  a  greater  latitude  of 
adjustment,  and  nudies  it  posiibk  to  obtain  greater  power 
than  with  the  thermocouple. 

In  cases  where  it  is  desired  to  obtain  greater  accuracy  with- 
out abandoning  the  quickness  of  reading  which  is  the  principal 
advantage  of  the  deflection  method,  it  is  possible  to  combine 
the  two  methods  by  balancing  part  of  the  potential  difiTerence 
by  means  of  a  potentiometer  and  using  the  galvanometer  for 
the  small  changes  only.  In  cases  where  the  greatest  accuracy 
b  required,  a  very  sensitive  galvanometer  should  be  used,  and 
the  whole  of  the  potential  difference  should  be  balanced  as 
neariy  as  possible,  leaving  very  little  to  depend  on  the  deflection 
of  the  galvanometer.  The  degree  of  sensitiveness  and  accuracy 
obtainabk  depends  ^imarily  on  the  delicacy  of  the  galvano- 
meter,  on  the  power  available,  and  on  the  steadiness  of  the 
conditions  of  experiment.  For  thermometry  of  precision  the 
resbtance  thermometer  possesses  three  very  great  advantages 
over  the  thermocouple:  (i)  The  power  avaiilabk;,  owing  to  the 
use  of  a  battery,  b  much  greater;  (s)  it  b  possible  completely 
to  eliminate  the  errors  due  to  accidental  thermal  effects  by 
reversing  the  battery;  (3)  the  Wheatstone  bridge  method  can 
be  employed  hi  place  of  the  potentiometer,  so  that  the  con- 
stancy of  the  battery  b  immaterial,  and  it  b  not  necessary  to 
use  a  standard  cell.  The  conditions  to  be  satisfied  in  the  attain- 
ment of  the  greatest  possible  accuracy  in  the  measurement  of 
temperature  by  thb  method  differ  somewhat  from  those  iriiich 
obtain  in  ordinary  measurements  of  resistance,  so  that  a  special 
type  of  apparatus  has  been  evolved  for  the  purpose,  a  brief 
docription  of  which  will  be  given. 

35.  CempensaUd  Bridge  Apparahu.-^Xt  b  necessary  that  the 
thermometer  should  be  connected  to  the  measuring  apparatus  by 
wires  or  '*  leads  '*  of  considerable  length,  generally  at  least  two  or 
three  metres,  in  oider  to  avoid  exposing  the  galvanometer  and 
resistance  box,  or  other  delicate  parts  of  the  apparatus,  to  changes 
of  temperature.  It  is  also  essential  that  the  leads  should  not  be 
too  thick  or  heavy,  for  convenience  in  handling  and  to  prevent 
coodactioa  of  heat  along  the  stem  of  the  thermometer.  The 
resistance  of  that  part  of  the  leads  which  is  exposed  to  variations 
of  terapoature  necessarily  changes,  and  would  give  rise  to  serious 
errors  if  it  were  not  determined  or  compensated.  The  method  now 
feaereUy  adopted  in  accurate  work  b  to  compensate  the  variations 


of  resbunce.  of  the  leads  by  as  exactly  rimllar  p^  of  dummy 
leads  called  the  "  compensator  *'  and  connected  as  shown  diagram- 
matically  in  fig.  6.  The  battery,  consisting  of  a  single  cell,  with 
a  rheostat  and  reversing  key  in  drcuit.  b  connected  to  the  terminals 
AB  of  the  two  equal  resistance  coils  AG,  GB,  which  form  the  ratio 
arms  of  the  balance.  These  coib  must  be  carefully  tested  for 
equality  of  temperature-coefficient,  and  placed  in  close  proximity 
to  each  other  so  as  to  be  always  at  the  same  temperature.  If  they 
are  interwound  on  the  same  reel,  they  must  be  most  carefully 
ir.sulated  from  each  other.  In  parallel  drcuit  with  the  ratio  cods 
Are  connected  the  compensator  CC  and  the  balancing  resistances 
C'E.  on  one  ride  of  the  bridge-wire  EF,  and  the  compensating 
resistances  FP  and  the  pyrometer  and  leads  PRP'  on  the  other 
side.  The  galvanometer  is  connected  to  the  point  G  bctviTen 
the  ratio  coils,  and  to  the  sliding  contact  D  on  the  bridge-wire. 
Since  the  ratio  coils  are  always  equal,  equal  changes  of  resistance 
on  either  side  of  D  are  eliminated,  and  ao  not  afreet  the  babnce. 
Thus  the  changes  of  the  pyrometer  leads  PP  are  babnced  by  the 
equal  changes  of  the  compensator  leads  CC  on  the  other  ride.  As 
a  further  refinement,  which  b  of  some  importance  in  delicate  work, 
the  ends  of  the  compensator  leads  are  connected  by  t  short  piece 
of  the  same  wire  as  the  pyrometer  coil.  For  instance,  in  observing 
the  variations  of  temperature  of  the  steam  in  the  cylinder  of  a 
steam  engine  at  different  points  of  the  stroke  with  a  very  delicate 
thermometer  made  of  wire  one-thousandth  of  an  inch  in  diameter 
(jProe.  IhsU  C.  £.,  vol.  cxxxi.  fig.  16,  p.  33),  the  ends  of  the  fine 
wire  attached  to  the  thick  leads  could  not  follow  the  rapid  varia- 
tions of  temperature,  and  it  was  found  necessary  to  adopt  this 
device  to  eliminate  tne  end-effect.  It  b  also  useful  in  other  cases 
to  eliminate  the  effect  of  conduction  along  the  leads  in  cooling  the 
ends  of  the  fine  wire  coil.  The  balancing  resistances  CE  are  made 
of  some  alloy  such  as  manganin  or  pbunum-silver,  the  resistance 
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of  which  varies  very  little  with  change  of  temperature.  Platinum- 
silver  is  probably  tne  best  materbl,  as  it  can  be  periectly  annealed 
at  a  red  heat  without  risk  of  burning,  and  b  then  extremely  constant. 
Unless  the  box  can  be  kept  at  an  atMolutdy  constant  and  uniform 
temperature,  which  b  not  impossible  but  often  inconvenient,  it  b 
necessary  to  allow  for  the  change  of  resistance  of  the  balancing 
coils  C'E  due  to  change  in  the  temperature  of  the  box.  The  tem- 
perature of  the  coib  cannot  be  accurately  determined  with  a  mercury 
thermometer  unless  they  are  immersed  in  oil,  but  even  in  that 
case  it  is  necessary  to  know  the  temperature-coeflicient  of  each 
individual  coil.  A  more  convenient  and  accurate  method,  which 
eliminates  the  correction  automaticaUy,  is  to  compensate  each 
individual  coil  of  the  babncing  coils  C'E  by  a  corresponding  com- 
pensating coil  at  FP  on  the  other  ride  of^the  bridge-wire.  The 
compensating  coils  are  made  of  jpUtinum,  also  annealed  at  a  red 
heat,  and  each  is  placed  in  the  box  in  close  proximity  to  the  coil 
it  b  intended  to  compensate.  Each  babncing  coil  and  its  com- 
pensator are  tested  together  at  various  temperatures  between 
10*  and  ^o*  C,  and  are  adjiisted  until  their  difference  remains 
constant  for  any  small  variation  of  temperature  in  the  neighbour- 
hood (^  30*  C.  Thb  method  of  compensation  was  applied  by  the 
writer  in  18S7,  but  has  not  been  generally  adopted  on  account  of 
the  bbour  involved  in  adjusting  the  coils.  The  absolute  values 
of  the  resistances  are  immateriaH  but  it  is  necessary  to  Imow  the 
reUtive  values  with  the  greatest  possible  accuracy.  For  tms 
reason  it  b  preferable  to  arrange  the  resistances  ip  the  binary 
scale,  each  resistance  being  equal  to  twice  the  next  smaller  resist- 
ance, or  to  the  sum  of  all  the  smaller  resistances,  the  two  smallest 
resistances  being  made  equal.  Thb  arrangement  permits  the 
greatest  accuracy  of  comparison  in  the  simplest  manner  with  tlie 
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balance  point  D  through  an  equivalent  resbtance  along  the  bndge- 
wire.  The  equivalent  resistance  of  the  bridge-wire  per  umt  length 
of  the  attached  scale  b  preferably  adjusted,  by  means  of  a  shunt 
shown  in  parallel  with  it  in  fig.  5,  to  be  an  exact  submultiple  of 
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the  smdlett  leustaace'coil.  It  U  usual  also  to  tt4]iwt  tht  rfittaam 
of  the  tbermofnetera  so  that  their  fundamental  intervals  are  ooa- 
vcnient  multiples  of  this  unit,  generally  either  100,  200,  500,  or 
1000,  so  that  the  bridge-wire  may  read  directly  in  degress  of  tem- 
perature-on  the  platinum  scale,  it  is  easv  to  get  a  scale  of  10  cms. 
or  more  to  the  degree,  and  it  is  not  dif&cult  with  a  suitable  galvano- 
meter to  read  to  the  ten-thousandth  part  of  a  degree.  The  length 
of  the  bridge-wire  itself  need  not  be  more  than  20  or  30.  cms.,  as 
the  balancing  resistances  enable  the  scale  to  be  indefinitely  ex- 
tended. Thus  the  instrument  possesses  the  groat  advantage  over 
the  mercury  thermometer  that  the  most  open  scale  may  be  easily 
secured  without  unwieldy  length,  and  mthout  restricting  the  range 
of  each  thermometer. 

26.  Errors  and  Corrtctions. — It  is  most  instructive  to  consider 
the  errors  and  corrections  involved  in  platinum  thermometry  on 
the  same  lines  as  those  on  which  the  corresponding  errors  of  the 
mercury  thermometer  have  already  been  treated. 

I.  The  chanees  of  cero  of  the  mercury  thermometer  arise  chiefly 
from  the  smafl  expansibility  of  mercury  combined  with  the  im- 
perfect elasticity  of  the  containing  tube.  la  platinum  thermo- 
metry the  containing  tube  has  nothin/g  to  do  with  the  reading, 
and  the  effect  of  any  possible  strain  01  the  fine  wire  of  the  coil  is 
minimized  by  its  small  dimensions  and  by^  the  large  temperature- 
coefficient  of  the  increase  of  resistance,  which  is  more  than  twenty 
times  greater  than  the  coefficient  of  apparent  expansion  of  mercury 
in  glass.  It  b  not  surprising,  therefore,  that  the  changes  of  >ero 
of  a  platinum  thermometer  should  be  practically  negligible,  pro- 
vided that  the  wire  is  not  strained  and  contaminated  with  impurities. 
It  is  probable  that  with  ordinary  care  the  changes  of  zero  due  to 
exposure  to  any  given  limits  of  temperature  are  in  all  cases  less 
than  the  limit  of  accuracy  of  observation,  due  to  other  causes  at 
the  extreme  limit  of  the  range  considered. 

II.  The  fundamental  interval  of  each  thermometer  must  be 
determined  as  usual  bv  observations  in  ice  and  steam,  and  a  correc- 
tion must  be  applied  oy  the  method  already  described  in  the  case 
of  the  mercury  thermometer.  The  difference  of  the  temperature 
of  the  steam  from  100"  C.  should  be  determined  on  the  platinum 
scale  by  the  approximate  formula 

dpti  -  -985^/1  =  '0362  (H  -  760)  — oooo2o(H — 76o)«     .    (a6) 

III.  Pressure  Correction. — The  effect  of  change  of  pressure  on 
a  platinum  thermometer  of  the  ordinary  tube  Torra  is  of  course 
nothing,  as  the  wire  itself  is  not  exposed  to  the  pressure.  Even  if 
the  wine  is  naked  and  directly  exposed  to  large  changes  of  pressure, 
the  change  of  reading  is  almost  inappreciable.  Similarly  there  is 
no  source  of  error  analogous  to  the  effects  of  capillarity,  which  are 
so  trouUesome  with  delicate  mercury  thermometers. 

IV.  Stem  Exposure. — The  reading  of  a  platinum  thermometer 
with  compensated  leads  depends  only  on  trie  temperature  of  the 
coil  of  wire  forming  the  bulb,  and  not  on  the  temperature  of  the 
stem,  provided  that  the  immersion  is  sufficient  to  avoid  errors  due 
to  conduction  or  convection  along  the  stem.  It  is  desirable  that 
the  top  of  the  bulb  should  be  immersed  to  a  depth  equal  to  from 
three  to  t«n  times  the  diameter  of  the  tube,  according  to  the  accu- 
lEcy  required. 

V.  Saile  Correction. — The  reduction  to  the  thcrmodynaroical 
scale  may  be  effected,  within  the  limits  of  probable  error  of  the 
most  accurate  measurements  at  present  available,  by  the  very 
simple  difference  formula  (25^  already  jB;iven,  over  the  whole  raiige 
from  -100*  C,  to  +1100  C.  This  is  in  striking  contrast  with 
the  mercury  thermometer,  which  requires  a  cubic  formula  to  cover 
the  range  o*  to  200"  C.  with  equal  accuracy.  The  value  of  the 
constant  d  in  the  formula  varies  but  little,  provided  that  the  wire 
be  fairly  pure  and  the  thermometers  properly  constructed.  In 
order  to  determine  its  value  in  any  special  case,  it  is  best  to  take 
an  observation  at  the  boiling*point  of  sulphur  (S.B.P.)  for  tempera- 
tures above  o"  C,  or  at  that  of  oxygen  for  temperatures  below 
o**  C.  down  to  -200*  C.  It  appears  probable  that  there  is  a  point 
of  inflection  in  the  curve  of  rc^staoce- variation  of  platinum  and 
some  other  metals  in  the  neighbourhood  of  -doo*  C,  and  that 
the  formula  docs  not  apply  accurately  below  this  point.  It  has 
become  the  custom  to  assume  the  boiling-point  of  sulphur  (S.B.P.) 
under  normal  pressure  to  be  444*55*  C,  as  determined  by  CaHendar 
and  Griffiths,  using  a  constant-pressure  air  thermometer,  and  to 
take  the  rate  of  change  of  temperature  with  pressure  as  '082* 
per  mm.  from  Regnault's  observations.  According  to  experiments 
made  at  Kew  Observatory  with  platinum  thermometers  (Chree, 
Proc.  R.  S.,  1900),  the  rate  of  change  is  somewhat  larger  than  that 
^ven  by  Regnault's  formula,  namely,  about  '090**  per  mm.,  and 
It  appears  desirable  to  determine  this  constant  with  greater  aocu- 
lacy.  The  difference  between  the  above  formulae  reaches  a  tenth 
of  a  dc^[ree  if  the  barometer  differs  by  12  mm.  from  760  mm.  The 
uncertainty  in  the  absolute  boiling-point  of  sulphur,  however,  is 
probably  somewhat  greater  than  one-tenth  of  a  aegree,  on  account 
of  the  uncertainty  of  the  expansion  correction  of  the  gas  thermometer 
{Phil.  Mag.,  December  1809).  The  thermodynamical  correction  of 
the  gas  thermometer,  which  amounts  to  half  a  degree  at  this  point, 
iialso  to  some  extent  uncertain,  on  account  of  the  extrapolation. 
Provided,  however,  that  some  exact  value  of  the  S.np   is  chgsen 


for  reference,  for  the  reduction  of  ob9trv»tiQas  with  platinum 
thermometers,  the  results  so  reduced  will  be  strictly  comparable, 
and  can  be  corrected  at  any  subsequent  time  when  the  value  of 
the  S.B.P.  is  more  aocuxvtely  determined.  The  boiling-point  of 
oxygen  may  be  taken  as  -183-5*  C.  with  suffideat  af^raxiinatiaD 
for  a  nmilar  purpose. 

VI.  Calibration  Correction. — The  calibration  of  the  resistance 
box  and  the  bridge-wire  correstmnds  to  the  calibration  of  the  stem 
of  the  mercury  thermometer,  but  tlie  prooess  is  modb  simpler  for 
several  reasons.  It  is  n  ore  easy  to  ootain  a  uniform  wire  than  a 
uniform  tube.  The  scale  of  the  wire  is  much  more  open,  it  corre- 
sponds to  a  very  small  part  of  the  whole  scale,  and  the  process  of 
calibration  is  easier.  One  box  when  calibrated  will  serve  for  any 
number  of  thermometers  of  different  ranges  and  scales^  and  covers 
the  whole  range  of  temperature  (see  CALiaaATiON). 

27.  Electrical  Precautions. — ^Thc  platinum  thermometer  is  so 
far  superior  to  the  mercury  thermometer  in  all  the  points  above 
enumerated  that,  if  there  were  no  other  difficulties,  no  one  wouM 
ever  use  a  mercury  thermometer  for  work  of  precisioQ.  In  using  a 
platinum  thermometer,  liowever^some  electrical  training  is  essen- 
tial to  obtain  the  best  results.  The  manipulation  and  aajustment 
of  a  delicate  galvanometer  present  formidable  difficulties  to  the 
nonelectrical  observer.  Bad  contacts,  faulty  connexions,  and 
defective  insulation,  are  not  likely  to  trouble  the  practis6d  elec> 
trician,  but  present  endless  possU>ilitiea  of  error  to  the  tyro.  A 
useful  discussion  of  these  and  similar  details  is  given  in  the  paper 
by  Chree  already  referred  to.  Bad  insulation  of  the  {urometer 
and  connexions  can  aasily  be  detected,  in  the  cotnpensatM  instru* 
ment  already  described,  by  disconnecting  one  of  trie  C  leads  from 
the  battery  and  one  of  the  P  leads  from  the  bridge-wire.  Under 
these  conditions  the  galvanometer  should  not  deflect  if  the  insula- 
tion is  perfect.  Defective  insulation  is  most  likely  to  be  due  to 
damp  in  the  thermometer  at  low  temperatures.  This  source  of 
error  is  best  removed  by  drying  and  hermetically  sealing  the  ther^ 
mometersw  Trouble  from  bad  contacts  generally  arises  from  the 
use  of  plugs  for  the  resistance  coils.  If  piugs  are  used,  they  must 
be  speaally  designed  so  as  not  to  disturb  each  other,  and  must  be 
well  fitted  and  kept  very  clean.  Mercury  cups  with  large  copper 
terminals,  weU  amalgamated,  as  used  with  standard  resistance 
coils,  are  probably  the  simplest  and  most  sati^actory  method  of 
changing  connexions.  Accidental  thermoelectric  effects  in  the 
circuit  are  a  possible  source  of  error,  as  with  the  thermocouple,  but 
they  are  always  very  small  if  the  themuMMter  is  properly  con- 
structed,  and  are  relatively  unimportant  owing  to  the  lar^  E.M.F. 
available.  In  any  case  they  may  be  completely  eliroiaated  by 
reversing  the  battery.  The  hating  effect  ot  the  current  through 
the  thermometer  is  often  negligible,  but  should  be  measured  and 
allowed  for  in  accurate  work.  With  a  current  of 
•01  ampere  the  rise  of  temperatwia  should  not  ex- 
ceed iH  <>'  lis  .<°(  ^  degree.  With  a  delicate 
galvanometer  it  is  possible  to  read  to  the  ten- 
thousandth  of  a  decree  with  a  current  of  only 
•002  ampere,  in  which  case  the  heating  effect  la 
generally  less  than  tA«  of  ft  degroew  It  can  be 
very  easily  measured  in  any  case  by  changing  from 
one  cell  to  two,  thus  doubling  the  current  in  the 
thermometer,  and  quadrupling  the  heating  effect. 
The  correction  is  then  applied  by  aubtnctmg  ona» 
third  of  the  difference  between  the  readings  with 
one  and  two  cells  from  the  reading  with  one  cell. 
The  correction  is  always  very  small,  if  a  reasonably 
sensitive  galvanometer  is  used,  and  is  freaucntly 
iMgligtble,  especially  in  differential  work,  vmich  (• 
one  of  the  most  inutCul  applications  of  the  platinum 
thermometer. 

28.  Construction  of  T%ermometers. — One  of  the 
chief  advantages  of  the  platinum  thermometer  for 
fesaarch  work  is  the  eitdless  variety  <rf  fonnt  in 
wliich  it  may  be  nacljB,  to  suit  the  particular 
exigencies  of  each  individual  experiment.  It  is 
peculiarly  suited  for  observing  the  average  tem- 
perature throughout  a  len^h  or  space,  which  is 
so  often  iteqaired  ia  physical  experiments.'  For 
this  purpoas  tht  wire  nay  be  dispoeed  in  a  stia^ht 
length,  or  in  a  spiral,  along  the  space  in  question. 
Again,  in  observing  the  temperature  of  a  gas,  the 
naked  wire,  on  account  of  its  small  mass  and 
extremely  low  radiative  power,  is  far  superior  co 
any  mercury  thermometer      The  commonest  form 
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of   platinum  thermometer   (fig.    7),   and   the  most 
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suitable  for  general  purposes,  contains  a  coil  B  from  Thermometer. 
i  in.  to  2  in  long,  woiina  on  a  cross  of  thin  mica,  and 
enclosed  in  a  tube,  about  }  to  |  in.  in  diameter,  of  ^]as$  orporcclain, 
according  to  the  temperature  for  which  it  is  required.  The  pyro- 
meter leads  and  the  compensator  leads  are  insiilatcd  and  kept  in 
place  by  passing  through  mica  disks  fitting  the  tube,  which  serve 
also  to  prevent  convection  currents  up  and  down  the  tube.  The 
protcctinff  tube  of  glass  or  porcelain  is  fitted  with  a  wooden  head  A 
carrying  four  insulated  terminals,  PP,  CC,  to  which  the  pyrometer 
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MTve  to  ooiuicct  the  inatrumtiit  to  the  mraiwiring  etspenttis.    For 
work  o(  the  highest  ivedeioa  thew  temiiiuJs  are  oitea  oimttt(W 


ami  the  kade  are  dircctty  aokkfed  to  a  flotiblc  cable  ia  ofxier  to 
avoid  poHiMe  errofa  Iiom  thermoelectric  effecta  and  chanfea  of 
raMtaooe  of  the  wcnm  tcrnuaak.  For  temporatiires  above  500*  C. 
the  protecting  tube  muat  be  of  porcelain«  and  the  leade  of  ^tiaum 
thfougbout  that  part  of  the  tube  which  ia  expoaed  to  high  tem^ 
pcmtures.  For  lower  temperatufca  a  tube  of  hard  glass  and  leads 
of  copper  or  silver  may  be  etspkiyiod,  but  it  is  better  ia  any  case 
to  make  the  k>wer  part  of  the  leads  of  platinum  in  order  to  diminrih 
the  OMduction  of  heat  along  the  stem.  For  laboratory  work  a 
tube  3Q  or  40  cm.  in  lea^b  nsually  saffices,  but  for  large  f umaoea 
the  length  <m  the  protectuig  tube  is  often  5  to  10  ft.  In  thelatier 
case  it  is  usual  to  protect  the  porcelain  tubes  with  aa  cxtemat 
sted  tube,  which  may  be  removed  for  delicaie  measarements. 

39.  SpeeiaL  Fornu  of  Thtrmomeltr.-^\n  the  measurement  of  linear 
es^nsion  it  b  a  ^reat  advantage  to  employ  a  thermometer  with 
the  "bulb  or  sensitive  portion  equal  in  length  to  the  har  or  column 
under  tssW  so  as  to  obtain  the  mean  temperature  of  the  whole 
length.  In  taaeasuriag  the  linear  esmanaon  of  a  standard  metre  or 
yard«  a  ftae  platinum  wire  endosca  fai  a  ghMs  capillary,  cr  otbcr- 
wise  insufaited,  is  employed,  its  length  bemg  equal  to  that  of  the 
bar.  The  same  method  has  been  applied  by  Caliendar  i^PkU.  Tfoms. 
A,  1887)  and  Bedford  iPkU»  Mag.,  1898)  to  the  expansion  of  glam 
and  porcelain  at  high  temperatures*  employiug  a  -fine  wire  stt|>- 
ported  alone  the  axis  of  the  tube  under  test.  An  equivalent  medmd, 
applied  to  the  exFiansion  of  silica  by  Caliendar,  is  to  enclose  a  rod 
01  the  material  inside  a  platinum  tube  which  is  heated  by  an  electric 
current.  This  is  a  very  rapid  and  convenient  process,  since  the 
mean  temperature  of  the  rod  must  be  equal  to  that  of  the  endoBtn|p 
tube.  Any  temperature  up  to  the  melting-point  .of  platinum  Is 
readily  obtained,  and  easily  regulated.  The  temperature  may  be 
obtained  by  observing  cither  the  resistance  of  the  platinum  tube 
or  its  linear  expoaaion.  Either  method  nmy  also  be  employed  in 
I.  Joly's  meldometer,  which  consists  of  an  electrically  heated  strip 
for  observing  Uie  mttting-points  of  minerala  or  other  substances  in 
small  fragmeaits.  In  observing  the  temperature  of  a  long  column 
of  mercury*  as  tn  the  method  of  equilibrating  columns  lor  •deter- 
miniag  the  absolute  expansion  of  mercury,  a  platinum  thermo* 
meter  with  a  bulb  equal  in  length  to  the  column  may  similarly 
be  employed  with  advwitagei.  Tne  apptication  is  here  particularly 
important  because  it  is  practically  impossible  to  ensure  perfect 
taufantiity  of  temperatups  in  a  vertical  column,  6  ft.  or  more  in 
length,  at  high  temperatures. 

«d.  SensiliM  Thtrmomekrs, — ^Wbete  quicknemof  reading  is  essen- 
tial, the  mercury  thermometer,  or  the  tube  form  of  electric  ther- 
mometer, is  unsuitable. .  In  cases  wheae  tht  thermometer  has  to  be 
imaieraed  in  a  ooaducting  liquid  or  aolution,  the  fine  wire  forming 
the  butt)  may  be  insulated  by  cnckwiM  it  in  a  coiled  claaa  capillary. 
This  method  has  been  employed  by  Caliendar  and  Barnes  and  by 
Jaeger,  but  the  instrument  as  necessarily  fnq^,  and  nquirca 
careful  handling.  For  non-conducting  liquids  or  ^wes  the  bare 
wire  may  be  employed  with  great  advantage.  This  is  particulariy 
important  in  the  case  of  gasn  owins  to  the  extreme  sensitiveness 
thus  obtained  and  the  almost  complete  immunity  from  radiatioa 
error  at  moderate  temperatureib  Tocrmomcters  oonstructed  in  the 
form  of  a  flat  gild  of  bare  wire  mounted  on  a  mica  and  ebonite 
frame  have  beea  employed -by  H.  Brown  {Proc  R.  <5.,  1^5.  B  76^ 
p.  134}  for  observing  the  temperature  of  leaves  and  of  air  currents 
to  which  they  were  exposed.  They  have  also  been  employed  for 
(^Mervittg  the  air-<temporature  for  metcorobgical  poipoaes  in  Egypt 
and  Spam  with  very  satisfactory  resuhs  (iVve.  R.  S.,  1909,  A  77, 
p.  7).  The  fine  wir^  owing  to  its  small  sise  and  bright  metaihc 
auriaoe,  very  rapidly  acquires  the  tempemture  of  the  air»  and  is 
very  little  affected  by  radiation  from  sunronnding  objects,  which 
b  one  of  the  chief  dtmoulticf  in  the  employment  of  mercurial  ther> 
roometera  for  the  observatiQn  of  the  temperature  of  the  air. 

For  the  observation  <of  rapidly  ^varying  temperatures,  such  as 
those  oDcwrii^  in  the'CyUnder  of  a  gas-  or  steanvenginev  an  electrical 
thermometer  with  %rery  fine  wire,  of  the  order  of  -ooi  in.  diameter 
is  praijkically  the  only  instrument  available.  The  temperature  at 
any  particular  moment  may  be  obtained  by  setting  a  mechanical 
GOotact-makec  to  dose  the  circuit  at  the  dedr-d  pmnt.  The  sen- 
sitive part  of  the  thermometer  consists  simply  m  a  loop  of  fine 
wire  from  half  an  iach  to  an  inch  long»  connected  by  suitable  leads 
to  the  measuring  apparatua  as  employed  by  Buntail  (PhU,  Mag.t 
October  1895)  ia  the  gas-engine*  and  Calendar  and  Nkolson  (Proe. 
JnaL  C,  B,,  1898)  in  the  flteam^eagine.  The  enil>ni>w  tempera^' 
torts  caaaot  be  aatiafaotorily  measured  in  a  gas-engine  in  thb 
meaner,  because  the  ladiatioo  error  at  high  temperatures  b  exces*^ 
siva  unless  thi  wire  b  very  fine,  in  which  case  it  b  very  soon  melted 
even  with  weak  muctures.  Caliendar  and  IXilby  acoocdingly  de- 
visM  a  mechanicai  valve  (Ave  R.  5.,  A  80,  p.  97)  for  cxpoauig  the 
thermometer  only  during  the  admission  and  oompression  stiokes, 
and  have  dedu<»d  the  actual  esfAosion  temperatures  from  the 
indicator  dbcram.  B.  Hopkinson  {Prou  /?.  51,  A  77,  p.  ^7)  sue* 
ceaded  In  foUowing  the  course  of  an  explosion  ia-a  dosed  veesel 
by  msana  of  a  simUar  thefaonettr  run^rnd  to  a  f^faaomelelr 


period  fMng  a  cuiitfciiiuqa  nebnl  on  a  noviag  phot4v 
_  .  film,  when  the  flame  reached  the  wire  the  temneratura 
rose  ifloo**  C  in  about  A  of  a  second,  which  ilhistiates  the  order 
of  sensitiveness  attainable  with  a  fine  wire  of  thb  size.  O.  R. 
Lummer  and  E.  Pringsheim,  in  their  measurements  of  the  ratio  of 
the  qiedfic  heats  of  gases  by  observing  the  fall  of  temperature  due 
to  sudden  expansion,  employed  a  very  thin  strip  of  toil  with  the 
obfect  of  securing  greater  sensitiveoesa.  This  was  a  somewhat 
doubtful  cspedient,  oecause  such  a  strip  b  extremely  fragile  and 
liable  to  be  injured  by  air  currents,  ana  because  the  sensitivencsa 
is  not  as  a  matter  of  fact  appredably  hnprovied,  whereas  the  radla- 
tion  error  b  increased  in  direct  proportion  to  the  surface  exposed* 
One  of  the  prindpalsooice*  of  error  in  emptoyiiig  a  short  loop  of 
fine  wire  for  observing  rapidly  varying  temperatures  b  that  the 
ends  of  the  kwp  dose  to  the  tluck  leads  are  aficcted  by  conduction 
of  heat  to  or  from  the  leads,  and  cannot  follow  the  rapid  variations 
of  tempeniture.  Thb  error  may  be  readily  avoided  by  the  method 
first  employed  by  Caliendar  and  Nicolson,  of  connecting  the  com* 
pensatif^  leads  with  a  short  length  of  the  same  fine  wire.  The 
end  effect  b  then  eliminated  by  observing  the  difference  of  resist- 
ance between  two  loops  of  different  lengths.  Thermocouples  of 
very  fine  wire  have  also  been  employed  for  wmilar  measurements, 
but  they  are  more  difficult  to  make  than  the  simple  loop  of  one 
wire,  and  the  sensitiveness  attainable  b  much  less,  owing  to  the 
small  E.M.F.  of  a  single  thermocouple. 

J  I.  RaiUUien  Tkermosttpet,-^¥or  measuring  the  intenuty  of 
iation,  some  form  of  thermometer  with  a  olackened  bulo  or 
sensitive  area  b  employed  It  b  assumed  that  the  rise  of  leBSf- 
peruture  of  the  thermometer  b  approxiniately  proportional  to  the 
intendty  of  the  ladbtion  accoroing  to  Newton's  law  of  cooling 
(see  Hbat)  for  small  differences  of  temperature.  A  mercury 
maximum  thermometer  with  a  small  blackened  bulb  b  still  very 
generally^  employed  in  metcoroloeical  observatories  for  rcmstering 
the  maximum  solar  radbtion.  But  the  indications  are  uable  to 
error  and  venr  diMcult  to  interpret,  and  an  instrument  of  thin 
type  b  not  sufficiently  sensitive  or  quick  in  action  for  weak  souroea 
of  radbtion.  Sit  John  Lesib  emploired  an  air  thermoscope,  similar 
to  that  of  Galileo  (Hbat,  fig.  i),  with  a  blackened  bulb.  Thb  haa 
the  advaatage  of  a  small  capacity  for  heat,  and  b  still  cmplo^red  in 
various  forms  for  demonstration  purposes,  but  b  not  suflidently 
sensitive  for  accurate  work.  Electrical  thermometers  are  now 
generally  employed  on  account  of  their  superior  sensitiveness,  and 
also  on  account  of  the  greater  facility  of  adaptation  for  the  require-' 
roen'ts  <^  each  partKuTar  experiment.  The  most  familiar  instru- 
ment b  M.  Melioni's  thermopile,  which  b  built  up  of  a  number  of 
small  bars  of  antimony  and  bttmuth,  or  other  alloya  of  high  thermo- 
electric power,  arranged  In  the  form  of  a  cube  with  alternate  junc- 
tions on  opposite  faces.  When  connected  to  a  galvanometer  of 
suitable  resistance,  this  anangement  gives  a  high  degree  of  sensi- 
tiveness on  account  of  the  multiplication  of  couples,  but  owing 
to  the  large  mass  of  metal  involved  in  its  construction  it  takes  a 
considerable  time  to  acquire  a  steady  state.  This  defect  has  been 
remedied  la  the  radwmicrometer  of  C.  V.  Boys  {Pkil.  Tratts^  1888. 
180  A.  p.  159)  by  employing  a  single  Junction  attached  to  a  small 
disk  of  very  tntn  copper.  The  free  emu  of  the  minute  bars  forming 
the  couplf  are  connected  to  a  loop  of  thin  copper  wire  suspeodeo 
by  a  fine  quaru  fibre  between  the  poles  of  a  nu^net.  Thb  arrar^e- 
ment  forms  a  very  delicate  galvanometer  and  ^ves  the  maximum 
sensitivencm  attainabk:  with  a  single  couple,  since  all  unnecessarr 
connecting  wires  are  avokled.  It  b  incomparably  ouicker  and 
more  dead-beat  in  action  than  the  ordinary  thermopile,  but  haa 
the  disadvantage  that  it  must  be  set  up  permanently  on  a  steady 
support  and  the  radbtion  brought  to  it  in  a  horizontal  direction. 
An  instrument  of  rimilar  delicacy  b  the  radiometer,  the  action  of 
which  depends  on  the  repulsive  effect  of  the  residual  gas  in  a  ncariy 

Serfcct  vacuum  on  a  dclicatdy  balanced  vane  suspended  by  a  fine 
bre.  An  instrument  of  thb  type  was  first  constructed  by  Sir 
William  Crookes  (see  RADiausTsa) ;  the  instrument  was  applied 
to  radbtion  measurements,  and  its  sensitiveness  greatly  imprirved 
by  E.  F.  Nichols.  It  requires  a  very  steady  mounting,  like  the 
radiomicromoter,  but  has  the  adcfitional  defect  that  the  radbtion 
must  be  introduced  through  a  window,  which  may  give  rise  to 
selective  absorption.  Other  varicHes  of  thermopile,  in  which  the 
sensitive  parts  are  constructed,  as  in  Boys'  radiomicrometer,  so  as 
to  have  a  very  small  capacity,  but  are  connected  Uke  the  ordinary 

K'le  to  a  separate  galvanometer,  have  been  employed  by  Lord 
osse  for  observations  of  lunar  heat  and  by  W.  H.  juhus  and 
C!allendar  for  the  solar  corona. 

In  cases  where  the  mdbtlon  can  be  concentrated  on  a  very 
small  area,  such  as  the  recdving  dbk  of  the  radiomicrometer,  the 
thermoelectric  method  b  probably  the  most  sensitive.  But  if 
there  b  no  restriction  as  to  the  arm  of  the  recriviiw;  surface,  con« 
siderable  advantage  may  be  gained  in  convenience  oTmanipvlation* 
without  toss  of  sensitiveness,  by  the-  electric  lesistaace  method 
An  instrument  of  this  type  was  first  employed  by  S.  P.  Langlcy 
{Proc  Amer.  Acad..,  1881,  16,  p.  34a)  under  the  name  of  the  bolo- 
meter, by  which  it  has  since  been  known.  The  sensitive  surface 
is  made  in  the  form  of  a  bbckened  grid  of  thin  metallic  foil,  gene- 
tally  piatinom  coated  with  pbtianm  bbck,  connected  in  one  01  tbr 
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anns  of  a  Wheatalooe  badge.  The  rioe  of  tempecature  of  the 
grid  when  expoaed  to  ndvuion  is  measured  by  its  iocreaae  of 
lenstance  in  the  usual  manner.  In  order  to  compensate  for  changes 
of  temperature  of  the  surrounding  air  the  balancing  resistance  is 
made  of  a  precisely  similar  grid,  placed  in  close  proximity  to  the 
first  but  screened  from  radiation.  The  foil  should  be  as  thin  as 
possible  consistent  with  strength,  in  order  to  secure  the  maximum 
sensitlvenesa.  For  spectroscopic  work  a  single  strip  or  linear 
bolometer  is  employed.  For  absolute  measurements,  where  it  is 
necessary  to  absorb  the  whole  radiation  admitted  through  a  given 
area,  two  erids  are  placed  with  the  strips  of  one  behind  the  mter- 
spaces  of  the  other. 

^3.  Abselmte  Measurement  ef  RaduUton, — In  many  cases  the 
object  is  not  to  secure  the  maximum  degree  of  sensitiveness,  but 
an  absolute  measurement  of  the  intensity  of  the  radiant  energy, 
in  cakMies  per  square  centimetre  per  minute,  or  other  suitable 
units.  For  this  purpose  some  form  of  radiation  thermometer  b 
Knerally  employed,  but  the  method  of  procedure  is  modified. 
The  earlier  methods  as  exemplified  in  C.  S.  M.  Pouillet's  pyrhelio- 
meter,  or  L.  I.  G.  VioUe's  actinometer,  consisted  in  observing  the 
rate  cl  rise  of  temperature  of  a  small  calorimeter,  or  thermometer 
of  known  thermal  capacity,  when  exposed  to  a  given  area  of  the 
ladiation  to  be  measured.  To  secure  sreater  sensitiveness  A.  P.  P. 
Crova  substituted  a  copper  disk  witn  an  attached  thermocouple 
for  the  calorimetric  thermometer.  The  method  is  voy  simpte  and 
direct,  but  has  the  disadvantage  that  the  correction  for  external 
loss  of  heat  is  somewhat  uncertain  and  difficult  to  apply,  since  the 
conclitions  are  unsteady  and  the  observation  depends  on  rate  of 
change  of  temperature.  For  this  reason  static  methods,  depeHding 
on  the  steady  temperature  finally  attained,  in  which  the  rate  of 
loss  of  heat  is  directly  determined  by  an  electric  compensation 
method,  have  come  more  prominently  mto  favour  in  recent  years. 
In  K.  j.  Angstrom's  pyrheliometer  {Acta  Soc.  Upsala,  1893)  two 
nmilar  olackened  strips  of  equal  area  and  resistance  are  fixed  side 
by  side  in  a  suitable  case  in  such  a  manner  that  either  may  be 
exposed  to  the  radiation  to  be  measured  while  the  other  is  simul- 
taneously heated  by  an  electric  current.  Attached  to  the  backs 
of  the  strips,  but  insulated  from  them  by  thin  paper,  are  the  two 
junctions  of  a  thermocouple  which  indicates  when  the  temperatures 
are  equal.  When  this  ccmdition  is  secured  the  intensity  of  the 
radiation  is  equal  to  the  rate  of  generation  of  heat  per  unit  area 
by  the  electric  current,  which^  is  deduced,  from  a  knowledge  of  the 
resistance  and  area  of  the  strip,  by  observing  the  current  required 
to  balance  the  radiation.-  The  instrument  Is  very  quick  ana  sen^ 
aitive  in  action,  and  the  method  avoids  any  assumption  with 
regard  to  the  rate  of  loss  of  heat,  except  that  it  is  the  same  for 
tfa«  two  similar  strips  at  the  same  temperature.  The  accuracy  of 
the  method  is  limited  chiefly  by  the  measurement  of  the  resistance 
and  width  of  the  strips,  and  by  the  difficulty  of  securing  exact 
similarity  and  permanence  in  the  attachment  of  the  junctions  of 
the  thermocouple.  Small  diilerenoes  in  this  respect  may  be  elimi- 
nated by  interchanginK'  the  strips,  but  there  remain  outstanding 
differences  between  dineeent  instruments  of  the  same  make  which 
often  exceed  5  per  cent. 

An  electric  method  proposed  by  F.  Kurlbaum  {Wied,  Aim., 
1898,  65,  p.  748)  consists  in  observing  the  rise  <^  temperature 
produced  by  radiation  in  a  bolometer  grid,  then  cutting  off  the 
radiation  ami  olnerving  the  increase  of  current  required  to  produce 
the  same  rise  of  temperature.  There  is  no  difficulty  in  tnis  case 
ib  measuring  the  area  exposed  or  the  resistance  of  the  bolometer, 
and  no  uncertainty  can  arise  as  to  the  temperature  of  the  strip, 
because  the  heated  striip  itself  serves  as  its  own  thermometer 
The  current  is  easily  dcouoed  from  a  knowledge  of  the  resistances 
and  the  E.M.F.  of  the  batter^^.  The  chief  source  of  uncertainty 
mentioned  by  Kuribaum  lies  in  possible  differences  between  the 
effects  of  radiation  and  current-heating  near  the  ends  of  the  strips, 
the  area  so  ^ected  representing  a  large  proiy>rtion  of  the  whole 
area.  In  AngstrSm's  method  tins  is  not  so  important  because  the 
temperature  tndKated  by  the  couple  is  that  near  the  middle  of  the 
•trip.  In  the  case  of  the  bolometer  this  end>effect  may  be  com- 
pensated, as  explain«i  by  Cailendar  (Proc.  R.  5.,  1907,  77  A,  fk  7), 
m  the  same  manner  as  for  sensitive  thermometers,  by  employing 
two  similar  bolometera  with  strips  of  different  lengths. 

An  important  defect  of  all  the  methods  so  far  considered  is  that 
the  measurement  depends  on  the  coefficient  of  absorption  of  the 
black  with  which  the  receiving  surface  is  coated.  The  error  is 
probably  small,  of  the  order  of  i  or  2  per  cent.,  but  is  difficult  to 
determine  accurately,  and  varies  to  some  extent  with  the  quality 
of  the  radiation.  The  absorptive  power  is  Kenerelly  less  for  rays 
of  great  wave-length  than  for  visible  rejrs.  If  wo  aisume  that  the 
loss  of  heat  by  oondnction  and^  convection  b  independent  of  the 
nature  of  the  surface  the  defect  in  question  may  be  avoided  by  the 
following  method.  Two  bolometer  strips,  one  bright  and  the  other 
black,  but  otherwise  exactly  similar,  arc  simultaneoudy  exposed  to 
the  radiation  to  be  measured,  and  are  traversed  by  the  same  electric 
carnent.  The  black  strip  will  be  more  heated  by  the  radiatbn 
than  the  bright,  but  the  rise  of  temperature  of  the  hnght  strip 
due  to  the  current  will  be  greater  than  that  of  the  pltJcV  strip 
because  its  enuasvc  power  m  lower.    If  the  current  i»>adiusted 


antH  the  temperatures  of  the  two  strips  are  equal  the  Iosms  by 
convectwn  and  conduction  will  be  equal,  and  also  tne  rate  of  genera, 
tion  of  heat  by  the  current  in  each  strip.  The  rise  of  temperature 
must  therefore  be  such  that  each  strip  loses  as  much  heat  by  radia- 
tion to  the  surrounding  case  as  it  twins  from  the  incident  radiation 
to  be  measured.  Assuming  Kirehhon's  law,  the  ratio  of  the  enussive 
to  the  abaorptive  power  is  the  same  for  all  bodies  at  the  same 
temperature,  and  is  equal  to  the  emissive  power  of  a  perfectly 
Uack  body.  The  rise  of  temperature  of  each  strip,  when  balance 
b  attained,  will  be  the  same  as  that  of  a  perfectly  black  strip  under 
the  same  conditions  of  exposure.  The  electric  current  in  this 
method  serves  to  eliminate  losses  by  convection  and  conduction, 
and  the  result  b  obtained  in  terms  01  the  otnerved  rise  of  tempera, 
ture  and  the  radiation  constant  for  a  black  body.  The  method 
works  well  for  a  source  at  100*  C:  but,  for  a  high  temperature 
source,  a  correction  is  required  because  the  absoipiive  powers  of 
the  strips  may  differ  appreciaUy  from  their  emissive  powers. 

Another  electric  compensation  method  of  special  interest  is  the 
method  of  the  "  Peltier  cross."  A  small  dbk  of  copper  b  sup 
ported  by  two  thermoelectric  couples  forming  a  cross.  One  of  tne 
oou|des  serves  to  measure  the  rise  of  temperature,  while  the  other 
is  traversed  by  an  electric  current,  which  may  be  employed  to 
compensate  the  radiation  by  the  heat  absorption  due  to  tne  Peltier 
effect.  The  advantage  of  this  method  b  that  the  Peltier  effect  a 
easily  determined  from  an  observation  of  the  thermoelectric  power 
(see  TuBKUOSLBCTKiciTY)  to  absolute  measure,  and  that  it  is 

Kroportional  to  the  first  power  of  the  current.  Loss  or  gain  of 
eat  by  .conduction  from  the  supporting  wires,  and  changes  of 
temperature  in  the  surrounding  case,  are  readily  compensated  by 
mounting  two  simi^r  disks  side  by  side.  Small  differences  between 
the  disks  are  eliminated  by  exposing  them  to  radiation  altemaiely, 
with  reversal  of  the  currer.t,  so  that  the  irradiated  disk  b  cooled 
or  the  other  disk  heated  by  the  Peltier  effect.  The  current  b 
adjusted  in  each  case  so  that  the  temperatures  of  the  disks  are 
equal,  as  indicated  by  the  second  couple  connectins  the  dbks. 
The  method  b  about  equal  in  sensitiveness  to  that  of  AngstrOm, 
but  it  b  easier  Co  secure  conditions  of  exuct  similarity  and^  to 
measure  the  qtuntities  involved  in  the  absolute  determination, 
namely,  the  area  of  the  hole  through  which  the  radiation  b  ad- 
mitted, and  the  coefficient  of  the  Peltier  effect.  The  uncertainty 
due  to  imperfect  blackness  of  the  dbks  may  be  diminated  by  using 
cups  Sn  place  of  disks;  and  the  sensitiveness  and  range  may  be 
increased  by  using  thermopiles  in  pUce  of  single  couples. 

3.).  OptUal  or  Radiatum  Pyrometers. — ^Since  the  ifitensity  of 
radiation  increases  very  rapidly  with  the  temperature  of  the  source 
of  raabtbn,  instruments  tor  measuring  radbtion  may  be  applied 
for  measuring  temperature,  assuming  that  the  laws  connecting 
radbtion  and  temperature  are  known.  The  advantage  of  thb 
method  b  that  the  measurement  may  be  made  from  a  dbtance 
without  exposing  any  part  of  the  measuring  apparatus  to  the 
destructive  action  of  high  temperatu;ea.  Apart  from  the  diffi- 
culty  of  calibratii^  the  measuring  apparatus  to  give  temperature 
in  terms  of  radbtion,  the  chief  source  of  uncertainty  in  the  appli- 
cation of  the  method  b  the  emissive  power  of  the  source  of  radb- 
tion. The  methods  principally  employed  may  be  divided  into  two 
classes^— (I)  Radbtion  methods,  depending  on  the  measurement 
of  the  radbnt  enexjgy  by  means  of  a  radiometer,  thermocouple  or- 
bolometer;  (2^  optical  or  photometric  methods, .  depending  on  the 
colour  or  luminous  intensity  of  the  radiation  as  compared  with  a 
suitable  standard. 

Of  the  radiation  methods  the  dm|)lest  In  theory  and  practice 
depends  on  obeerving  the  total  intensity  of  radiation,  which  varies 
as  the  fourth  power  of  the  absolute  ten^)erature  according  to  the 
Stefan>B6ltzmann  law  (see  Hbat)  for  a  perfectly  bbck  bocfy  or  full 
radbtor.  In  applying  thb  method  it  is  very  ncceesary  to  allow 
for  the  emissive  power  of  the  source.  In  case  this  does  not  radiate 
as  a  black  body.  Thus  the  emissive  power  of  polished  platinum 
at  1000*  Abs.  b  only  10  per  cent.,  and  that  of  black  iron  oxide  about 

30  per  cent,  of  that  of  a  black  body;  and  the  percentage  varies 
ifferently  for  different  bodies  with  change  of  temperature,  and 
also  for'ttie  same  body  according  to  the  part  of  the  apectrun  used 
for  the  measurement.  Owing  to  the  mfAd  increase  of  radbtion 
with  temperature  the  error  due  to  departure  from  black  body 
radbtion  is  not  so  serious  as  m^ht  be  imagined  at  first  sight.  If 
the  temperature  of  a  polished  pbtinom  strip  at  1500**  C.  were 
estimated  by  the  radbtion  formub,  assuming  the  constant  for  a 
perfectly  black  body,  the  error  for  red  light  would  Le  about  12^*. 
lor  green  about  100  ,  and  for  blue  about  75*.  Such  errore  may  be 
corrected  when  the  embsive  power  of  the  source  at  various  tern* 
peratures  is  known  from  previous  experiments,  but  it  b  preferaUa 
to  observe,  whenever  possible,  the  radiation  from  the  interior  of  a 
uniformly  heated  endosore  whidi  approximates  very  doady  Co  that 
of  a  black  body  (sec  Hbat). 

Radbtion  fprnonicten  of  this  type  mrt  generally  calibrated  by 
the  method  «  sighting  on  the  interior  of  an  electric  furnace  con- 
taining a  thermocouple  or  gas-thermometer  by  which  the  tempera* 
ture  is  measured.  The  ga»*thennometer  has  been  employed  for 
verifying  the  law  of  radiation  up  to  1500*  C,  but  the  difficulties 
of  obtaining  accurate  resirfts  with  the  ca»*thermomeur  aoeicase  so 
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.npidy  above  imo*  C.  that  it  is  questionable  whether  any  advan- 
tage ia  fainad  by  using  h  bcwond  tbb  point.  The  law  o£  fadbtion 
baa  been  to  ckMely  verified  oy  obtervationa  at  lower  temperatures 
t*»at  the  uncertainty  involved  in  applying  it  at  higher  temperatures. 
In  the  caie  of  a  black  body  is  probably  less  than  the  uncertainty 
cf  the  |fa»>therraoroeter  meaanrements,  and  much  less  than  the 
nnoertauity  of  extrapolating  an  empirical  formula  for  a  thermo- 
«itaple.  iW  U  F.  C.  Holbom  and  W.  Wien  {VfieA.  Aim.,  1805, 
|d),  by  extrapolating  their  thermoelectric  formula*  found  the  value 
r587*  C  for  the  meTting*point  of  palladium,  whereas  Violle  found 
1500*  C.  by  the  calorimetric  method,  and>CaUendar  and  Eumorfo- 
poehM  (Phii.  iicg,,  1899.  48)  found  1540**  and  1550*  C  bj^  the 
metbods  of  the  expansion  and  the  change  of  ledstance  of  platinum 
lespectively.  By  a  later  thermoelectric  extrapolation  Holbom  and 
Henning  {fierUn  Akad.^  1905,  12,  p.  311)  found  1935**  C.  for  the 
mdting^point  of  palladium,  and  17 10*  C.  for  that  of  platinum, 
valott  which  were  strikingly  confnrmed  by  J.  A.  Harker  at  the 
Nataoeal  Physical  Laboratory,  and  by  Waidner  and  Burgess  at  the 
Bureau  of  StandardSr  U3.A.  Holbom  and  Valentiner  employing 
an  optical  method  (Ann.  Phyr,,  1907,  22,  p.  i)  found  ifi&z"  C  and 
rjSor  C.  for  palladium  add  platinum  respectively.  Theie  can  be 
little  doubt  that  the  extrapolation  of  the  parabohc  formula  for  the 
thermooonple  at  these  temperatures  is  quite  untrustworthy  (see 
Thsrmoblbctiucity)  and  that  the  values  given  by  the  electrical 
resistance  method,  or  by  the  laws  of  radiation,  are  more  likely  to 
be  correct.  Assuming  that  the  total  radiation  varies  as  the  fourth 
power  of'  the  absolute  temperature,  a  radiation  pjrrometer  can  be 
calibrated  by  a  single  observation  at  a  known  temperature,  such 
as  the  melting-point  of  ^Id,  1062"  C.  if  a  bkck  body  is  employed 
as  the  source;  and  its  indications  will  probably  be  accurate  at 
higher  temperatures  under  a  similar  restriction.  If  the  pyrometer 
is  sighted  on  the  interior  of  a  furnace  through  a  small  oDservation 


Fig.  8. — Fury's  Mirror  Pyrometer  (Can;ibu  Sdcnt.  Inst.  Co.). 
For  temperatures  from  500*  C  to  I  lOO*  C 

hole  it  will  indicate  the  temperature  of  the  furnace  cosrectly.  pro- 
vided that  the  temperature  is  uniform.  But  it  must  be  remembered 
that  this  condition  does  yiot  generally  exist  in  large  f  umaoes.  Sup- 
pose, for  instance,  that  it  is  required  to  find  the  temperature  of 
the  molten  metal  on  the  hearth  of  a  furnace  viewed  through  a 
thick  layer  of  furnace  flsases,  which'  are  probably  at  a  much  higher 
temperature,  it  is  evident  that  the  radiation  from  the  intervening 
flame  may  be  much  greater  than  that  from  the  metal,  and  may 
introduce  serious  errors.  The  same  objection  applies  with  greater 
force  to  optical  pyromctera,  as  the  huninous  radiation  from  gases 
may  be  ma  hignly  selective  character.  If,  on  the  other  hand,  it  is 
•required  to  obKrve  the  temperature  of  metal  in  a  bidle  before 
casting,  the  surface  of  the  metal  must  be  cleared  of  scum,  and  it 
is  necessary  to  know  the  emissive  power  of  the  metal  or  oxide 
exposed. 

iTof  scientific  measurements  of  temperature  by  the  radiation 
method,  the  thermopile,  or  bolometer,  or  radiomicroracter.  previ- 
ously calibrated  by  exposure  to  a  black  body  at  a  known  tempera- 
ture, is  directly  ex(>oscd*at  a  known  distance  to  a  known  area  of 
the  source  of  radiation.  The  required  result  may  then  be  deduced 
in  terms  of  the  area  and  the  distance.  The  use  of  extraneous 
ciptical  appliances  is  avoided  as  far  as  possible  on  account  el  selec- 
tive absorption.  For  practical  purposes^  in  order  to  avoid  trouble- 
aome  calculations  ina  me^uremeats.  an  optical  arrangement  is 
employed,  either  leiis  or  mirror,  in  order  to  form  an  image  of  the 
source  on  the  receiving  surface.  Fig.  8  illustrates  F^ry  s  mirror 
pynmnuTi  in  which  a  mirror  A1,  focused  by  the  pinion  P.  forms 
an  image  of  the  source  on  a  disk,  supported  by  wires  of  constanuin 
and  copper  forming  a  thermocouple,  connected  by  the  brass  strips 
.Chand  R  |e  the  terminals  b,  V.  The  observation  bole  in. the  wall 
of  the  furnace  is  sighted  through  the  eyepiece  O.  and  is  made  to 
overlap  the  disk  slightly.  The  rise  of  temperature  of  the  |unction 
is  assumed  to  be  proportional  to  the  intensity  of  radiation,  and  a 
fndicated  by  the  deflexion  of  a  delicate  galvanometer  connected  to 
the  terminals  6,  b*.  A  lens  may  be  substituted  for  the  mirror  at 
high  temperatures,  btit  it  is  necessary  to  allow  for  the  selective 
'absorption  of  the  lens,  and  to  a.  less  extent  for  thai  of  the  micrar, 
In^  a  S90G&M  calibration  of  the  scaler 


Assuming  Wien's  hws  for  the  distribution  of  energy  in  the 
spectrum  Qattt  Heat),  the  temperature  of  a  black  body  may  also 
be  measured  by  observing  (i)  the  wave-length  corresponding  to 
naximum  intensity  in  the  normal  spectrum,  which  varies  inversely 
as  the  absolute  temperature,  or  (2)  the  maximum  intensity  itself, 
which  varies  as  the  fifth  power  of  the  absolute  temperature,  or 
(3)  the  intensity  of  radiation  corresponding  to  some  particular 
radiation  or  colour,  whkb  varies  as  an  exponential  function,  the 
ocact  form  of  which  is  somewhat  uncertain.  Methods  (i)  and  (2) 
require  elaborate  apparatus  and  are  impracticable  except  for  pur- 
poses of  scientific  research.  The  exad  application  of  method  (3)  is 
almost  equally  difficult,  and  b  less  certain  in  its  results,  but  for 
optical  purposes  this  ifiethod  may  be  realized  with  a  fair  degree  of 
approximation  by  the  use  of  coloured  passes,  and  forms  the  basis 
in  theory  of  the  most  trustworthy  optiol  pyrometers. 

34.  Optical  or  PhoUmetric  Pyrometers. — The  change  <^  colour  of  a 
heated  body  from  red  to  white  with  rise  of  temperature,  and  the 
great  increase  of  intrinsic  brillmncy  which  accompanies  the  change, 
are  among  the  most  familiar  methods  of  estimating  high  tempera- 
tures. For  many  processes  eye  estimation  suffices,  but  a  much 
greater  dcsree  of  accuracy  may  be  secured  by  the  employment  of 
suhable  photometers,  in  Mesur^  and  Noud's  pyromctric  tele- 
scope, tm  estimation  of  temperature  depends  on  observing  the 
rotation  of  a  quarts  polarimeter  reouired  to  reduce  the  colour  of 
the  radiation  to  a  standard  tint.  It  has  the  advantage  of  requiring 
no  auxiliary  apparatus,  but,  owing  to  the  lack  of  a  standard  M 
comparison,  its  indications  are  not  very  precise.  In  the  majority 
of  photometric  pyrometers,  a  standard  of  comparison  for  the  inten- 
sity of  the  light,  either  an  amyl-aoetate  or  easoline  lamp,  or  en 
electric  glow-lamp,  is  employed.  The  optical  pyrometer  of  H.  L. 
L>e  Chatelicr  {OmpUs  Kendus,  1802,  114,  p.  214)  was  one  of  the 
cariiest,  and  has  served  as  a  model  for  subsequent  inventors. '  The 
Btandara  of  comparison  is  an  amyl-aoetate  lamp,  the  flame  of 
which  is  ad|ustea  in  the  usual  manner  and  vie^ml  in  the  same 
field  as  the  image  6f  the  source.  The  two  halves  of  the  field  are 
adjusted  to  eqiuuity  of  brightness  by  means  of  a  cat's  eye  diaphragm 
and  absorption  glasses,  and  are  viewed  through  a  red  glassj  giving 
nearly  monochromatic  radiation  in  order  to  avoid  the  difficulty 
of  comparing  lights  of  different  colours.  Assuming  Wien's  law. 
the  logarithm  o?  the  intensity  of  monochromatic  radiation  for  a 
black  body  is  a  linear  function  of  the  reciprocal  of  the  abmlute 
temperature,  and  the  instrument  can  be  graduated  by  observing 
two  temperatures;  but  it  is  generally  graduated  at  several  points 
by  comparison  with  temperatures  observed  by  means  of  a  theitao- 
couple. 

The  Wanner  Pyrometer  {Pkys.  Zeils,,  1902,  p.,  112)  is  a  modi- 
fication of  Konig  s  spectrophotometer,  in  which  ^hc  two  halves  of 
the  field,  corresponding  to  the  source  and  the  standard  of  com- 
parison, are  illuminatea  with  monochromatic  red  light  polarized  in 
planes  at  right  angles  to  each  other.  The  two  nalves  may  be 
equafiaed  by  rotating  the  analyser,  the  cinch;  of  whkh  is  graduated 
to  read  in  degrees  of  temperature.  The  instrument  has  a  some- 
what restricts  range  of  maximum  sensitiveness,  and  cannot  be 
used  below  900*  C.  owing  to  the  great  loss  of  liglit  in  the  compli- 
cated optical  system.  It  cannot  be  sighted  directly  on  the  object 
since  no  image  is  formed  as  in  the  L^Cnatelier  or  Fay  instruments, 
but  the  methods  of  securing  monochromatk  light  by  a  direct  vision 
spectroscope,  and  of  adjusting  the  fields  10  equality  by  rotating 
the  analyser,  are  capable  of  great  precision,  and  lead  to  simpfe 
theoretkal  formulae  for  the  ratio  of  the  intensities  in  terms  of 
Wien's  law. 

The  F^  Absorption  Pyrometer  {Joum.  Phys.,  1904,  p.  32)  diflera 
from  l^e  Cnatelier  s  only  in  minor  details,  such  as  the  replacement 
of  the  cat's  eye  diaphragm  by  a  pair  of  absorbing  glass  wedges. 
The  principles  of  its  action  and  the  method  of  calioratron  are  the 
same.  The  pyrometers  of  Morse,  and  of  L.  F.  C.  HoltxnYi  and 
F.  Kurlbaum  depend  on  the  employment  of  a  glow  lamp  fibmem 
as  standard  of  comparison,  the  current  through  which  is  adjusted 
to  make  the  intrinsic  brilliancy  of  the  filament  equal  to  that  of 
the  source.  When  this  adjustment  is  made  the  filament  becomes 
invisible  against  the  image  of  the  source  as  background,  and  the 
temperature  of  the  source  may  be  determined  from  an  observation 
of  tne  current  required.  Each  bmp  requires  a  separate  calibration, 
but  the  lamps  remain  fairiy  constant  provided  that  they  are  not 
overheated.  To  avoid  this,  the  source  is  screened  by  abs(Mrption 
glasses  (which  also  require  calibration)  in  observing  high  tempera- 
tures. '  Except  at  low  temperatures  the  comparison  is  effect^  by 
placing  a  red  glass  before  the  eyepiece.  At  k)w  temperatures  a 
special  advantage  of  the  glow-bmp  as  a  standard  of  comparison 
is  that  it  matcms  the  source  in  colour  as  well  as  in  brightness,  so 
that  the  instrument  is  very  senshive  At  high  temperatures  the 
red  glass  serves  chiefly  to  mii^te  the  gbre. 

35.  Registering  and  Recording  Thermomeleri— The  term  register- 
ing thermometer  is  usually  applied  to  an  instrument  with  an  index 
which  requires  setting,  and  wncn  set  will  indicate  the  maximum  or 
minimum  temperature  occurring,  or  will^  register  the  temperature  at 
a  particular  time  or  place.  A  recording  instrument  is  one  con- 
structed to  give  a  continuous  record  of  the  temperature,  and 
requires  a  rei^vif^g  drum  or  some  equivalent  clockwork  mechaninn 
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fiir  ncoidiOK  Ae  tiine.  The  ni«Bt  fainiliir  types  of  regtBttfring: 
thennoinecers  axe  modification  of  the  common  tiquid-in-glass 
thermometer. 

John  Rutherford's  maximunu  invented  before  1790,  was  am 
ordinary  mercurial  thermometer  placed  horizontally:  the  column 
pushed  before  it  a  small  steed  index  which  was  left  at  the  highest 
point  reached  and  was  drawr  down  again  to  the  liquid  by  a  magnet 
when  the  instrument  had  to  be  reset.  It  is  little^  used  now. 
Negretti  and  Zambra's  maximum  has  a  constriction  in  the  lube 
near-the  bulb,  past  which  the  mercury  easily  expands  but  cannot 
return  when  the  temperature  falls,  since  the  column  breaks  at  the 
narrowed  point  when  the  fluid  in  the  bulb  begins  to  ooatract.  The 
instrument  is  set  for  a  fresh  observation  by  shaking  the  detached 
portion  of  the  column  back  down  the  tube.  The  dinical  thermo- 
meters used  by  physicians  are  instruments  of  this  type,  and  are 
made  with  a  very  open  scale  to  read  only  in  the  ne^hbourhood 
of  the  normal  temperature  of  the  human  body.  In  the  Phillips 
or  Walferdin  maximum  a  portion  of  the  mercury  is  separated  from 
the  rest  by  a  minute  bubble  of  air.  It  is  placed,  honzontally  and 
as  the  temperature  rises  the  deuched  portion  of  the  column  is 
pushed  forward  but  is  not  withdrawn  when  the  main  column 
retreats  towards  the  bulb  in  cooling.  It  is  set  for  a  new  observa- 
tion by  bringing  it  into  a  vertical  position  and  tapping  it  slightly. 
By  reducing  the  length  ol  the  index  and  the  bore  of  the  stem  this 
thermometer  may  be  made  suitable  for  use  in  any  position  without 
altering  its  register. 

The  minimum  thermometer  ifi  most  common  use  is  that  of 
Rutherford,  invented  in  1790.  Jt  is  a  spirit  thermometer,  pre- 
ferably fiilra  with  amyl  alcohol,  to  reduce  nsk  of  distillation,  in  the 
colomn  of  which  a  small  porcelain  index  is  included.  Tbc  instru- 
ment is  hung  horasontallyt  and,  as  tlie  temperature  falls,  the  index 
is  drawn  back  through  surface  tension  by  the  end  of  the  column. 
When  the  temuerature  rises  the  liquid  flows  past  the  index,  which 
is  left  at  the  lowest  point  attained.  To  prepare^  the  instrument 
for  a  fresh  observation  it  is  inverted,  when  the  index  falls  back 
against  the  end  of  the  column.  James  Six's  combined  maximum 
and  minimum  thermometer  (Pktl.  Trans.,  1782)  consists  of  a 
U-tube,  th^  bend  of  which  is  filled  with  mercury.  One  leg  contains 
spirit  above  the  mercury  and  terminates  in  a  bulb  also  lull  of 
spirit.  The  other  leg  also  contains  a  column  of  spirit  above  the 
mercury,  but  terminates  in  a  bulb  coauining.  air  and  vapour  of 
spirit  mixed.  With  increase  of  temperature  ttie  spirit  in  the  full 
twlb  expands;  the  mercury  in  consequence  is  pushed  round  the 
bend  and  rises  to  a  greater  or  less  extent  in  the  other  leg.  carrying 
before  it  a  steel  Index  which  thus  marks  the  maximum  temoera- 
ture.  With  cold  the  spirit  in  the  full  bulb  contracts,  ana  the 
mercury  moves  back  carrying  with  it  a  second  index  which  marks 
the  minimum  temperature.  The  instrument  is  set  by  drawing 
.down  the  two  indices  upon  the  two  ends  of  the  mercurv  column 
by  means  of  a  magnet. 

With  a  mercury  thermometer  a  continuous  record  of  ^tempera- 
ture can  only  be  obtained  by  the  aid  of  photography,  a  method 
which  has  been  in  use  for  many  years  at  some  fir&t-class  obser- 
vatories, but  which  cannot  be  generally  employed  on  account  of 
the  expense  and  the  elaborate  nature  of  the  apparatus  required. 
The  commonest  type  of  recording  thermometer  works ^  on  the 
principle  of  the  Bourdon  pressure-^uge.  The  bulb  consists  of  a 
curved  metallic  tube  filled  with  liquid,  the  expansion  of  which  with' 
rise  of  temperature  tends  to  straighten  the  tube.  The  movements 
are  recorded  on  a  revolving  drum  by  a  pen  carried  at  the  end  of  a 
light  lever  attached  to  the  bulb.  This  form  of  instrument  is  widely 
employed  for  rough  work,  but  it  has  a  very  limited  ranije  and  is 
unsuitable  for  accurate  work  on  account  oi  want  of  sensitiveness 
and  of  great  liability  to  change  of  scro.  owing  to  imperfect  elas- 
ticity oT  the  meta^  tube.  For  accurate  work,  especially  at  high 
temperatures,  electrical  thermometers  possess  many  advantages, 
■and  are  often  the  only  instruments  available.  Tney  are  com- 
paratively free  from  change  of  zero  over  long  periods,  and  the  ther- 
mometer or  pyrometer  itself  may  be  placed  in  a  furnace  or  elsewhere 
at  a  considerable  distance  from  the  recording  apparatus.  The 
principal  types  are  the  thermocouple  and  the  plaiwum  resistance 
.thermometer  already  described,  which  may  be  cmploved  for  record- 
ing purposes,  without  altering  the  thermometer  itseir.  by  connexion 
to  a  suitable  recordine  mechanism.  The  methods  in  use  (or  record- 
ing the  indications  01  electrical  thermometers  may  be  classihed  as 
in  (  24  under  the  two  headings  ol  (ij  deflexion  methods  and 
(?)  balance  methods.  Deflexion  methods,  in  which  the  deflexion 
of  the  galvanometer  is  recorded,  are  more  suitable  (or  rouch  work. 
and  balance  methods  for  accurate  measurements.  The  most 
.delicate  and  most  generally  applicable  method  of  recording  the 
d(eBexiohs  of  a  mirror  galvanometer  is  by  photographing  the  move- 
ments of  the  spot  of  light  on  a  moviitt  film.  Almost  an^  required 
scale  or  degree  of  sensitiveness  may  be  obtained  in  this  manner, 
but  the  r^ord  cannot  be  inspected  at  any  time  without  removal 
and  development.  Since  the  forces  actuating  the  needle  of  the 
galvanometer  are  very  small,  it  is  out  of  the  question  to  attach 
a  pen  or  marking  point  directly  to  the  end  of  the  pointer  for  record- 
ing a  continuous  trace  on  a  revolving  drum,  because  the  errors 
due  to  friction  with  the  recording  sheet  would  be  excessive.  This 
dUBcolty  has  been  avokied  in  many  electrical  isitrumettts  by 


depkessing  th^  ftoiiMt  so  as  to  mark  the  paper  only  «t  regular 
intervais  ol  a  mmme  or  so,  leaving  it  oomplettly  free  for  the  Knakcer 
part  of  the  tim&  The  record  tmis  obtained  is  discontinuoua.  hot 
IS  sufficient  for  many  purposes.  For  accurate  measareoienc.  or 
f^M"  obtaining  an  open  scale  over  a  particular  range  of  temperature, 
it  is  necessary  to  employ  some  form  of  balance  method  as  already 
explained  in  (  24. 

36.  Electric  JUeorder,  Balanu  Method,'— Thei  application  of  the 
electric  baianoe,  potentiometer  or  Wbeatstone-bridge  for  recording 
changes  of  resistance  or  electromotive  force  has  been  effected  by 
employing  a  galvanometer  ot  the  movable  coil  type  as  a  celay. 
The  deflexion  of  the  galvsnometer  to  right  or  left,  accordins  as 
the  resistance  or  E.M.F.  increases  or  diminishes,  is  made  to  actuate 
one  or  other  of  a  pair  of  motors  for  moving  the  contact  point  on 
the  bridge  wire  and  the  recorduig  pen  on  the  drum  in  the  corre- 
sponding direction.  A  continuous  record  free  from  friction  error 
is  thus  obtained,  smce  the  inlvanometer  does  not  actuate  the  pen 
directly.  With  an  dectrical  resistance  thermometer  it  is  possible 
in  this  way  to  obtain  continuous  pen-«nd-ink  records  on  a  scale  oS 
an  inch  or  more  to  the  dgcgrcc,  reading  to  'Ol*  C  and  practically  free 
from  zero  error  over  any  desired  range  from  —200"  to  -{-1500*  C 
With  a  thermocouple,  employing  the  potentiometer  method,  the 
same  apparatus  can  be  used  with  advantage,  but  it  is  not  possible 
to  obtain  tb  op^n  a  scale  on  account  of  the  smaUnoss  of  the  tbenno- 
electromotive  force  available. ' 

The  attainment  of  sufficient  delicacy  in  the  relay  mechanism 
turns  on  the  employment  of  a  rotating  or  vibrating  Qoniact  in 
combiimlion  «ith  a  moving  coil  galvanometer  of  the  siphon - 
recorder  type.  This  was  first  successfully  effected  by  Callendar 
(rroiis.  J2.  iS".  Canad.t  1897)  ^or  records  of  radiation  and  tem- 
perature, and  has  since  been  applied  to  submarine  telnrai^y  try 
S.  G.  Brown  and  by  A.  Muirhead.  The  mechanism  of  CaUeodar  s 
electrical  recorder,  as  arranged  for  temperature  measnrements,  is 
described  and  illustrated  in  Engineering,  May  a6,  1809,  and  in  a 
treatise  on  Pyrometry  by  Le  Chatelicr  and  Boudouard.  Electrical 
recording  instruments  of^both  types  are  now  coming -into  extensive 
use  for  industrial  purposes  in  the  measurement  of  furnace  tempera- 
tures, &c.,  for  which  they  are  particularly  suitable,  because  the 
reqprding  apparatus  can  be^  jplaccd  at  any  distance  from  the 
furnaces  which  may  be  considered  most  convenient,  and  can  be 
connected  to  anv  one  of  a  set  of  furnaces  in  succession  whenever 
it  is  desired  to  obtain  a  record. 

Authorities. — ^There  is  no  special  work  on  the  subject  of  ther- 
mometry in  English,  but  most  of  the  principles  and  methods  are 
described  in  text-books  on  heat,  of  which  Preston's  Theory  of 
Heal  may  be  specially  mentioned.  For  recent  advances  in  ther- 
mometry the  reader  should  consult  the  originar  papers,  the  most 
important  of  which  have  been  cited.  The  greater  part  of  the 
recent  work  on  the  subject  will  be  found  m  the  publications 
of  the  Bureau  International  dcs  Poids  et  Mesures  de  Sevres 
(Paris),  of  the  Reidisanstalt  (Berlin),  of  the  Bureau  of  Standards, 
U.S.A.  (Washington),  and  ol  the  National  Physical  Laboratoiy 
(London).  (H.  L.  C) 

THERHOPTLAB  (Gr.  0^/i6s,  hot,  and  irf^Xi;,  gate),  a  Gzeek 
pass  leading  from  Loais  into  Thessaly  between  Motrnt  Octa 
and  the  sea  (Maliac  Gulf).    It  is  chiefly  famous  for  the  heroic 
defence  made  by  Leonidas,  the  Spartan  king,  with  300  Spartan 
soldiers  against  the  Persian  army  of  Xerxes  advancing  upon 
Greece  in  480  (see  Leonidas  and  authorities  there  quoted). 
Two  other  famous  battles  took  place  at  the  pass.    In  279  B.C. 
Brennus  and  the  Gaols  were  checked  for  several  months  by  a 
Greek  army  under  the  Athenian  Calippus,  and  in  iqt  Antiochus 
of  Syria  vainly  attempted  to  hold  the  pass  against  the  Romans 
under  M*.  Adlius  Glabrio.    In  the  time  of  Leonidas  the  pass 
was  a  narrow  track  (probably  about  14  yds.  wide)  under  the 
clifT.    In  modem  times  the  deposits  of  the  Spercheius  have 
widened  it  to  a  breadth  of  1}  to  3  m.  broad.    The  hot  springs 
from  which  the  pass  derived  its  name  still  exist  close  to  the 
foot  of  the  hilL    There  is  one  large  spring  used  as  a  bath  and 
four  smaller  ones,  and  the  vatcr,  which  is  of  a  bluish  green 
colour  and  contains  lime,  salt,  carbonic  acid  and  sulphur,  is  said 
to  produce  good  effects  in  cases  of  scrofula,  sciatica  and  rheu- 
matisiti.    The  accommodation  for  bathers  is,  however,  quite 
inadequate. 


For  the  topography  see  Grundy,  Great  Persian  Wow,  pp.  277-^1. 

THfeOIGllB  DB  HtRlCOURT,  AMNB  JOS^HB  (]762> 
1817),  a  Frenchwoman  who  was  a  striking  figure  in  the  Revolu- 
tion, was  bom  at  Marcourt  (from  a  corruption  of  which  name  she 
took  her  usual  designation),  a  small  town  in  Luxembourg,  bn 
the  banks  ol  the  Ourthe^'OB  the  13th  of  August  1762...  She  wtf 
the  daughter  of  a  wcU-tosto  Unaom,  Ftur  Th^iMgnt.    SM» 
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appwia.  tQ  Iwve  boen  «cU  «doai%edi  faavinip  btai  broagfat-  up 
in  ituK  convent  of  Robennont ;  she  vas  quick.<>witted,  alnkinglir 
fapndaqiae  in  appearance  and  intensely  paaaionate  in  temper ; 
and  Abe  bad  a  vigocous  etoqnence*  wbicb  the  used  with  great 
effect  upon  tbe  mobs  of  Bans  during  that  duirt  apace  of  her 
lite  (1789-93)  which  ak»e  it  of  historical  iniemt.  The  story 
of  hw  having  been  betrayed  by  a  young  mpimir,  and  having 
in  conaeqisence  devoted  her  life  to  avenge  her  wrongs  npoa 
aristocrats,  a  story  which  is  tokl  by  Laroartine  and  othcn,  is 
ujifounded.  the  truth  being  that  she  left  her  home- on  account 
of  a  quarrel  with  her  stepmother.  In  her.  caneer  as  oourtcsan 
she  visited  London  in  1782,  was  bade  in  Faaa  in  1785,  and  in 
Genoa  in  1788,  where  she  waa  a  concert  singer,  in  1789  she 
returned  to  Paris.  Qn  the  outbreak  of  the  RevolutioB»  she 
was  surrounded  by  a  coterie  of  wdl-known  men,  chief  of  adiom 
w«re  Potion  and  Desmouhns;  but  she  did  not  play  the  rftie 
i^ch  legend  has  assigned  her.  She  took  no  part  in  the  taking 
of  the  Bastille  nor  in  the  days  of  the  jth  and  6xh  of  October, 
when  the  women  of  Paris  brought  the  king  and  queen  from 
Versailles.  In  1790  she  had  a  political  salon  and  spoke  once 
at  tbe  dub  of  the  Cordeliers^  The  tame  3rear  she  left  Paris  for 
Marcourt,  whence  after  a  short  stay  she  proceeded  to  U^e,  in 
winch  town  she  was  seized  by  warrant  of  the  Austrian  Govern- 
nienty  and  conveyed  first  to  Tirol  and  thereafter  to  Vienna, 
accused  of  having  been  engaged  in  a  plot  against  the  life  of  the 
queen  of  France.  After  an  interview,  however,  with  the 
emperor  Leopold  IL,  she  was  released;  and  she  returned  to 
Paris  in  January  1792,  crowned  of  course  with  fresh  laurels 
because  oi  her  captivity,  and  resumed  her  inSueoce.  In  tbe 
dabs  of  Paris  her  voice  was  often  heard,  and  even  in  the  National 
Assembly  she  would  violently  interrupt  the  expression  of  any 
moderatlst  views.  Known  henceforth  as  "  la  belle  Li^oise," 
she  appeared  In  public  dressed  in  a  riding  habit,  a  plume  in  her 
hat,  a  pistol  in  her  belt  and  a  sword  dan^ng  at  her  side,  and 
exdted  the  mob  by  violent  harangues.  Associated  with  the 
Girondists  and  the  enemies  of  Robespierre,  she  became  in  fact 
the  "  Fury  of  the  Gironde."  She  commanded  In  person  the 
3gd  corps  of  the  so<alled  army  of  the  faubourgs  on  the  aoth  of 
June  1792,  and  again  won  the  gmtitude  of  the  people.  She 
shares,  a  heavy  responsibility  for  her  connexion  with  the  riots 
of  the  loth  of  August.  A  certain  contributor  to  the  journal, 
the  Acts  oj  the  AposlUs,  Suleau  by  name,  earned  her  savage 
hatred  by  associating  her  name,  for  the  sake  of  the  play  upon 
the  word,  with  a  deputy  named  Popuius,  whom  she  had  never 
seen.  On  the  loth  of  August,  just  after  she  had  watched 
approvingly  the  massacre  of  certain  of  the  national  guard  in 
the  Place  Vend6me,  Suleau  was  pointed  out  to  her.  She 
sprang  at  him,  dragged  him  among  the  infuriated  mob,  and  he 
was  stabbed  to  death  in  an  instant.  She  took  no  part  in  the 
massacres  of  September,  and,  moderating  her  conduct,  became 
less  popular  from  1793.  Towards  the  end  of  May  the  Jacobin 
women  seized  her,  stripped  her  naked,  and  flogged  her  in  the 
public  garden  of  the  TuUeries.  The  foUowing  year  she  became 
mad,  a  fate  not  surprising  when  one  considers  her  career.  She 
was  removed  to  a  private  house,  thence  in  1800  to  La  Salpetriire 
for  a  month,  and  thence  to  a  place  of  confinement  called  the 
Petites  Malsons,  where  she  remained — a  raving  maniac— till 
1807.  She  was  then  agahi  removed  to  La  Salpetri^re,  where 
she  died,  never  having  recovered  her  reason,  on  the  9th  of  June 
1817. 


_..  M.  Pellet.  iSdufs  kistoriqu*  ef  humphi^  smr  Thkoipuit' 
M^rkourt  (1886) ;  L.  Laoour,  Les  Oriffjus  dujimtmsmtccnttmptrain. 
Trots  Jemmcs  de  la  Rivolulion  (Paris,  1900);  Vicomte  de  Keisct, 
Lm  Vraie  rhircirHt  de  Mericourt  (Paris,  1903):  E.  and  J.  de  Gon- 
court.  Portraits  nUimes  du  XVIIP.  siM*  (2  vob.,  i857'-58):  and 
the  play  Tkitoipie  d*  Mineowt  of  M.  Paul  Hcrvieu,  produced  at 
the  Tlmtre  Sarah  Bernhardt  in  190a. 

THERSITBS»  the  ugliest  man  in  the  Greek  camp  before  Troy, 
celebrated  for  his  biting  tongue.  The  special  objects  of  his 
attack  were  the  leaders  of  the  army,  and  Homer  {Iliad,  U.  212) 
telb  how  he  was  chastiiwl  by  Odysseua  for  daribg  to  abuse  the 
commander-in-chief.    According  to  a  later  story,  AchlUes,  slter 


he  had  slain  the  Anwwwiin  qaeen  FtMihcflnca,  bitterly  lamented 
her  death;  for  this  he  was  reviled  by  Theisites,  who  even 
insulted  the  body  of  the  dead  queen.  Achilles  thereupon  slew 
Thecsites  with  a  blow  of  his  fist  (Quint.  Smyrn.  i.  723).  There 
was  a  play  by  Cluiaremon  called  AckUks  the  Tkcrsites-siayer, 
probacy  a  satyric  druna,  the  maUriah  of  which  were  taken 
from  the  Attkidpit  of  Aictlnus. 

ranAOROS  (Gr.  0tinufiAs)t  the  term  in  architecture  given 
to  the  Gieek  treasure  house,  and  at  one  time  applied  to  the 
beehive  tombs  of  Mycenae  and  other  parts  of  Greece,  now 
recognised  as  tombs;  the  subterranean  chambers  under  some 
of  the  Greek  temples  were  probably  used  as  treasure  rooms.' 
Scmetimeft  in  the  rear  of  the  cella  of  a  Greek  temple  there  was 
a  chamber,  known  as  the  opisthodpmus,  in  whkh  the  treasures 
were  kept;  and,  failing  this  pfovirion,  the  epinaos  or  rear 
portico  of  the  temple  was  encloeed  with  large  raflings  and 
utilised  for  the  same  porpoee;  hi  this  case  the  term  opistho- 
domos  ivas  applied  to  it.  *' Thesaurus "  is  also  used  of  a' 
dictionary,  or  lencon,  as  beutg  a  **  treasure  house  "  or  store  of 
knowledge. 

THESEUS*  itib  great  hero  of  Attic  legend,*  son  of  Aegeus, 
king  of  Athens,  and  Aethxa,  daughter  of  Plttheus,  king  of 
Troesm.  Thus  through  h»  latiier  he  was  descended  from 
Ercchtheus  and  the  original  stock  of  Attica;  throu^  his 
mother  he  came  of  the  Asiatic  house  of  Pelops.  The  legend 
relates  that  Aegeus,  bdng  childless,  went  to  Pittheus,  who 
contrived  that  Aegeis  should  have  interoonrse  with  his  daughter 
Aethra,  and  that  in  due  time  Aethra  brought  forUi  Theseus. 
It  was  f^tti  out  that  the  diild's  father  was  Poseidon,  the  great 
god  of  Troezen,  and  that  Aethra  raised  a  temple  to  Athena 
Apaturia,  at  which  Troezenian  nuuds  used  to  dedicate  their 
girdles  before  -marriage.  For  his  tutor  and  guardian  young 
Theseus  had  one  Cannidas,  to  whom,  down  to  Phitirdi*s  time, 
the  Athenians  were  wont  to  sacrifice  a  black  ram  on  the  eve 
of  the  festival  of  Theseus.  On  passing  out  of  boyhood  Theseus 
was  sent  by  his  mother  to  Athens.  He  encountered  many 
adventures  on  the  way.  First  he  met  and  slew  Periphetes, 
sumamcd  Corynetcs  (Clubman).  At  the  isthmus  of  (Torinth 
dwelt  Sinis,  called  the  Pine-Bender,  because  he  killed  hfa  victinu 
by  tearing  them  asunder  between  two  pine-trees.  Theseus 
hoisted  the  Pine-Bcndcr  on  his  own  pine-tree.  Next  Theseus 
despatched  the  Crommyonian  sow  (or  boar).  Then  he  flung 
over  a  cfiiT  the  wicked  Sciron,  who  used  to  kick  his  guests  into 
the  sea,  while  perforce  they  wa«Aied  his  feet.  In  Eleuss  Theseus 
wrestled  with  Cercyon  and  killed  him.  A  little  farther  on  he 
slew  Procrustes,  who  fitted  all  comers  to  his  only  bed:  if  his 
guest  was  too  short  for  the  bed,  he  stretched  him  out;  if  he 
was  too  long,  he  cut  him  down  to  the  requisite  length.  As  he 
passed  through  the  streets  of  Athens,  his  curls  and  long  garment 
reachhig  to  his  ankles  drew  on  him  the  derision  of  some  masons, 
who  were  putting  on  the  roof  of  the  new  temple  of  Apollo 
Delphinhjs:  "  Why,"  they  asked,  "  was  such  a  pretty  girt  out 
alone?  "  In  reply  Theseus  took  the  bullocks  out  of  their  cart 
and  flung  them  higher  than  the  roof  of  the  temple.  He  found 
his  father  married  to  Medea,  who  had  fled  from  Corinth.  Bdng 
a  witch,  she  knew  Theseus  before  his  father  did,  and  tried  to 
persuade  Aegeus  to  poison  his  son;  but  Aegeus  recognized 
him  by  his  sword  and  took  him  to  his  arms.  Theseus  was  now 
declared  heir  to  the  throne,  and  the  Pallantids,*  who  had  hoped 
to  succeed  to  the  childless  king,  conspired  against  Theseus, 
but  he  crushed  the  conspiracy.  He  then  attacked  the  fire- 
breathing  bull  of  Marathon  aiul  brought  it  alive  to  Athens, 
where  he  sacrificed  it  to  Apollo  Delp^nius.  Next  came  the 
adventure  of  the  Cretan  Minotaur  (^.f .),  whom  Theseus  dew  by 
the  aid  of  Ariadne  Qj,v.),    While  Theseus  was  in  Crete,  Mmos, 

*■  The  story  of  Theseus  is  a  strange  mfacture  of  (mostly  fictitknis) 
political  tradition,  of  aetiological  myths  invented  to  explain  mis* 
understood  acts  of  ritual  and  of  a  cycle  of  tales  of  adventure 
anatogouB  to  the  story  of  the  labours  of  Heracles.  All  the  passages 
in  the  Iliad  and  Odyssey  in  which  his  name  oi-  allusions  to  his 
legend  occur  are  regarded  with  more  or  less  probability  as  spurious 
(Mit  see  O.  Gruppe,  Gr.  MyOi.,  i.  p.  ^i>. 

'  The  aoos  of  Pallas,  the  brother  01  Aegeus. 
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wishing  to  see  whether  Thoeus  wm  realiy  the  son  of  Poeeifdoii, 
flung  his  ring  into  the  sea.  Theseus  dived  and  broui^t  it  up, 
together  with  a  golden  crown,  the  gift  of  Amphitrfte.  On  the 
return  voyage  the  ship  touched  at  Naxoa,  and  there  Theseus 
abandoned  Ariadne.  He  landed  also  at  Dekw,  and  there  be 
and  his  comrades  danced  the  crane  dance,  the  compiicated 
movements  of  which  were  meant  to  imitate  the  windings  of  the 
Labyrinth.^  In  historical  times  this  dance  was  still  <huiced  by 
the  Delians  round  a  homed  altar.  Theseus  had  promised 
Aegeus  that,  if  he  returned  successful,  the  black  sail  with  which 
the  fatal  ship  always  put  to  sea  should  be  exchanged  for  a 
white  one.*  But  he  forgot  his  promise;  and  when  Aegeus 
from  the  Acropolis  at  Athens  descried  the  black  sail  out  at  sea, 
he  flung  himself  from  the  mck  and  died.  Hence  at  the  festival 
which  commemorated  the  return  of  Theseus  there  was  always 
weeping  and  lamentation.  Theseus  now  carried  out  a  politiiol 
revolution  in  Attica  by  abolishing  thie  senu-independent  powers 
of  the  separate  townships  and  concentrating  those  powers  at 
Athens,  and  he  instituted  the  festival  of  the  Panatheoaea,* 
as  a  symbol  of  the  unity  of  the  Attic  race.  Further,  according 
to  tradition,  he  instituted  the  three  cksses  or  castes  of  the 
eupatrids  (nobles),  geomori  (husbandmen),  and  demiurgi 
(artisans).  He  extended  the  territory  of  Attica  as  far  as  the 
isthmus  of  Corinth. 

He  was  the  first  to  celebrate  in  their  full  pomp  the  Isthmian 
games  in  honour  of  Poseidon;  for  the  games  previously  insti- 
tuted by  Hercules  in  honour  of  Melicertes  had  been  celebrated 
by  night,  and  had  partaken  of  the  nature  of  mysteries  rather 
than  of  a  festival.  Of  Theseiis's  adventures  with  the  Amazons 
there  were  different  accounts.  According  to  some,  he  sailed 
with  Hercules  to  the  Euxine,  and  there  won  the  Amazon 
Antiope  as  the  meed  of  vak>ur;  others  said  that  he  sailed  on 
his  own  account,  and  captured  Antiope  by  stratagem.  There- 
after the  Amazons  attacked  Athens.  Antiope  feU  fighting  on 
the  side  of  Theseus,  and  her  tomb  was  pointed  out  on  the 
south  side  of  the  acropolis.  By  Antiope  Theseus  had  a  son, 
Hippolytus.  On  the  death  of  Antiope,  Theseus  married 
Phaedra.  She  fell  in  love  with  her  stepson  Hippolytus,  who, 
resisting  her  advances,  was  accused  by  her  to  Theseus  of  having 
attempted  her  virtue.  Theseus  in  a  nge  imprecated  on  his 
son  the  wrath  of  Poseidon.  His  prayer  was  answered:  as 
Hippolytus  was  driving  beside  the  sea,  a  bull  issuing  from  the 
waves  terrified  his  horses,  and  he  was  thrown  and  killed.  This 
tragic  story  is  the  subject  of  one  of  the  extant  plays  of 
Euripides.^ 

The  famous  friendship  between  Theseus  and  Pirithous,  king 
of  the  Lapiths,  originated  thus.  Hearing  of  the  strength  and 
courage  of  Theseus,  Pirithous  desired  to  put  them  to  the  test. 
Accordingly  he  drove  away  from  Marathon  some  cows  which 
bebnged  to  Theseus.  The  latter  pursued,  but  when  he  came 
up  with  the  robber  the  two  heroes  were  so  filled  with  admira- 
tion of  each  other  that  they  swore  brotherhood.  At  the 
marriage  of  Pirithous  to  Hippodamia  (or  Beidamia)  a  fight 
broke  out  between  the  Lapiths  and  Centaurs,  in  which  the 
Lapiths,  assisted  by  Theseus,  were  victorious,  and  drove  the 

*  The  Ostiaks  of  Siberia  have  an  elaborate  crane  dance,  in  which 
the  dancers  are  dressed  up  with  skins  and  the  heads  of  cranes 
(P.  S.  Pallas,  Reise  durck  verschiedens  Pronmen  des  mssischen 
Reicks,  iii.  1778). 

*  .So.  too,  the  ship  that  sailed  annually  from  Thessaly  to  Troy 
with  offerings  to  the  shade  of  Achilles  put  to  sea  with  sable  saib 
(Philostratus,  He.'oica,  xx.  2^).  The  ship  that  was  to  brins  Iseult 
to  the  mortally  wounded  Tnstram  was  to  hoist  a  white  sau  if  she 
was  on  board,  a  black  sail  if  she  was  not.  The  black  saih  nscur 
in  the  modem  Gfreek  version  of  the  tale  at  Theseus.  Cf.  Anattck 
Reuarckes,  ix.  97. 

*  Besides  the  Panathenaea  Theseus  is  said  to  have  instituted 
the  festival  of  the  Synaikia  or  Metoikia.  Wachsmuth  ingeniously 
supposes  that  the  latter  festival  commemorated  the  local  union  in 
a  single  city  of  the  separate  settlements  on  the  Acropolis  and  its 
immediate  neighbourhood,  while  the  Panathenaea  commerooiated 
the  political  union  of  the  whole  of  Attica  (C.  Wachsmuth.  DU 
Sladt  Athen  im  AlUrlkum,  187^,  p.  453  sq.). 

*  Theseus  is  also  said  to  have  taken  part  in  the  Aigonauric 
expedition  and  the  Caiydoalaa  boar<huttt« 


Cenuurs  ont  of  the  oouaoy.  TlMMtts  and  Plrfthduft  now 
carried  off  Helen  fnun  Sparta,  and  when  they  drew  lots  for  her 
she  fell  to  the  lot  of  Theseus,  who  took  her  to  Aphidnae,  and 
left  her  in  charge  of  his  mother  Aethra  and  his  friend  Aphidnus. 
He  now  descended  to  the  fewer  world  with  Pirithous,  to  help 
his  friend  to  cany  off  Proserpine.  But  the  two  were  caught  and 
confined  in*  Hades  till  Herades  came  and  rdeajed  Theseus. 
When  Theseus  returned  to  Athens  he  found  that  a  sedition 
had  been  stirred  itp  by  Menestheus,  a  descendant  of  Erecbthens, 
one  of  the  old  kings  of  Athens.  Failing  to  quett  the  outbreak, 
Theseus  in  despair  sent  his  chikiren  to  Euboea,  and  after 
solemnly  cursing  the  Athenians  sailed  away  to  the  island  ol 
Seyms,  where  he  had  ancestral  estates.  But  Lycomedes,  king 
of  Scyius,  took  him  up  to  a  .high  place,  and  killed  him  by 
casting  him  into  the  aoa.  Long  afterwards,  at  the  battle  of 
Marathon  (490  B.C.),  many  of  the  Athenians  fancied  they  saw 
the  phantom  of  Theseus,  in  full  armour,  charging  at  their  head 
against  the  Persians.  When  the  Peeuan  war  was  over  the 
Delphic  oracle  bade  the  Athenians  fetch  the  bones  of  Theseus 
from  Sc)mis,  and  lay  them  in  Attic  earth.  It  fell  to  Ctmon's 
lot  in  469  B.C  to  discover  the  hero's  grave  at  Seyms  and  bring 
back  his  bones  to  Athens.  They  were  deposited  in  the  heart 
of  Athens,  and  henceforth  escaped  slav^  and  all  persons  in 
peril  sought  and  found  sanctuary  at  the  grave  of  him  who  in 
his  life  had  been 'a  champion  of  the  oppressed.  His  chief 
festival,  called  Theaeia,  was  on  the  8th  of  the  month  Pyanepsion 
(October  21st),  but  the  8th  day  of  every  other  month  was  also 
sacred  to  him.* 

Whatever  we  may  think  of  the  historical  reality  of  Theseus,  his 
legend  almost  certainly  contains  recoliections  of  mSeorical  eventa. 
e.g.  the  9i»ouii0uis,  whether  by  this  we  understand  the  political 
centralization  01  Attica  at  Athens  or  a  local  union  of  previoudy 
separate  settlements  on  the  site  of  Athens.  The  birth  of  Theseus 
at  Troezen  points  to  the  immigration  of  an  Ionian  family  or  tribe. 
With  this  agrees  the  legend  of  the  contest  between  Atheiui  and 
Poseidon  for  supremacy  on  the  acropolis  of  Athens,  for  Taesaia 
is  intimately  connected  with  Poseidon,  the  great  Ionian  god. 
Aegeus,  the  lather  of  Theseus,  has  been  identifira  by  some  modern 
scholars  with  Poseidon. 

The  weH'preserved  I>aric  temple  to  the  north  of  the  acropolis  at 
Athens,  commonly  known  as  the  Theseum,  was  long  supposed  to 
be  the  sanctuary  in  which  the  bones  of  Theseus  reposed.  But 
archaeologists  have  generallv  abandoned  this  conjecture.  There 
were  several  (according  to  Pnilochorus,  four)  temples  or  shrines  of 
Thoeus  at  Athens.  Milchhdfer  consxlers  be  has  found  one  of  them 
in  the  neighbourhood  of  Peiraeus.* 

Our  chief  authority  for  the  legend  of  Theseus  is  the  life  by 
Plutarch,  which  is  a  compilation  from  earlier  writers:  see  also 
Bacchylides.  G.  Gilbert,  who  has  investigated  the  sources  from 
which  Plutarch  drew  for  his  life  of  Theseus,  believes  that  his  chief 
authority  was  the  AUkis  of  Ister,  and  that  Ister  mainly  folbwed 
Philochorus  {Pktlologus,  xxxiii.,  1874,  p.  46  sq.). 

There  is  a  modern  Greek  folk-tale  which  preserves  some  features 
of  the  legend  of  Theseus  and  the  Minotaur,  but  for  the  Minotaur 
has  been  substituted  a  seven-headed  snake.  See  Bernhard  Schmidt, 
Gritchiscke  ii&rcken,  Sagen  und  Volkslieder  (1877),  p.  118  sq.  ^ 

Among  modern  monographs  on  Theseus  may  be  mentioned: 
A.  SchuTtz,  De  Tkeseo  (Brcslau.  1874):  Th.  Kausel,  De  Tkesei 
Synoikismo  (Dillenburg.  1882);  E.  Pngge,  De  Tkesei  rebus  gestis 
(Marburg,  1891);  O.  Wulff.  Zur  Tkeseussa^e  (Oorpat,  1892):  see 
also  O.  Gnippe,  Grieckistke  Mylkologie,  1.  pp.  581-608:  J.  £. 
Harrison,  MyUtoloiy  and  Monuments  of  Ancient  Alkens  (1890); 
"  Der  Thescische  ^'noikisraos  "  in  C.  F.  Hermann's  Lehrbtuk  der 
grieckiscken  Slaatsdmtamer,  i.  (1892).  Pp.  303-306:  A.  Baumeister, 
Denkmdkr  da  ktassiscki*  AUertums,  iu.  (1888). 

THESMOraORIA,  an  ancient  Greek  festival,  celebrated  by 
women  only  in  honour  of  Demeter  Qwito^bpos.  At  Athens, 
Abdera,  and  perhaps  Sparu,  it  lasted  three  days.  At  Athena 
the  festival  took  place  on  the  nth,  lath  and  13th  of  the  month 

*The  Athenian  festival  in  October,  jpopulariy  supposed  to  com- 
memorate the  return  of  Theseus  from  Crete,  is  interesting,  as  some 
of  its  features  are  klentical  with  those  of  harvest-festivals  still 
observed  in  the  north  of  Europe.  Thus  the  eiresidni^  a  branch 
of  olive  wreathed  with  wool  and  decked  with  fruits,  bread,  &c., 
whidk  was  carried  in  procesnon  and  hung  over  the  door  of  the 
house,  where  it  was  kept  for  a  year,  is  the  Erntemai  (Harvest-may) 
of  Germany.  See  W.  Mannhardt.  Antike  Wold-  und  Feld-KuUe 
(1877),  p.  212  sq.  _  . 

•See  Ertduiemder  r«cl  to  the  Karltn  mm  Attika  (Berim.  iflSi), 
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'Pyadcpdon  {h^  djth  aod  96tli  October),  the  fint  day  bet&g 
called  Anodos  (aacent),-  or,  according  to  others,  Kathodos 
(descent),  the  second  Nesteia  (fast),  and  the  third  Kalligeneia 
({air>bom).^  If  to  Ihcse  days  we  add  the  Thesmophoria,  which 
were  celebrated  on  the  loth  at  Ualimus,  a  township  on  the 
coast  near  Athens,  the  festival  lasted  four  days.*  If  farther  we 
add  the  festival  of  the  Stenia,  which  took  (dace  on  the  9th, 
the  whole  festival  lasted  five  days.*  The  Stenia  are  said  by 
Photiua  to  have  celebrated  the  return  of  Demeter  from  the 
lower  worid  (Anodos),  and  the  women  railed  at  each  other  by 
night.^  The  Thesmc^oria  at  Halimus  seem  to  have  included 
dances  on  the  beach.'  The  great  feature  of  the  next  day  (the 
Anodos)  is  generally  assumed  tojiave  been  a  procession  from 
Halimus  to  Athens,  but  this  assumption  seems  to  rest  entirely 
on  an  interpretation  of  the  name  Anodos,  and  it  loses  all  pro- 
bability when  we  observe  that  the  day  was  by  others  called 
Kathodos.*  Probably  both  namfes  referred  to  the  descent  ol 
Demeter  or  Persephone  to  the  nether  world,  and  her  ascent 
from  it.'  The  next  day  Nesteia,  was  a  day  of  sorrow,  the 
women  sitting  on  the  ground  and  fasting."  As  to  what  took 
place  on  the  Kalfigeneia  wc  have  no  information.*  Nor  can  we 
define  the  time  or  nature  of  the  secret  ceremony  called  the 
"  putsuit,"  or  the  "  Chakidian  pursuit,"  and  the  sacrifice  called 
the"  penalty."  » 

During  the  Thesmophoria  (and  for  nine  days  previously,  if 
Ovid,  Met.f  x.  434,  is  right,  and  refeis  to  the  Thesmophoria) 
the  women  abstained  from  intercourse  with  their  husbands, 
and  to  fortify  themselves  strewed  their  beds  with  Agnus  castus 
and  other  plants.  The  women  of  Miletus  strewed  their  beds 
with  pine  branches,  and  put  fir-cones  in  the  sanctuaries  of 
Demeter."  Whether  unmarried  women  were  admitted  to  the 
festival  seems  doubtful;  in  Lucian*s  time  it  would  appear  that 

'(Or,  mother  of  a  fair  daughter,  i^.  PerBephone.]  SchoL  00 
Ariatoph.,  ThesmophoriazHsae,  oO  and  58^:  Diog.  LaSrt.,  ix.  43: 
Hesycnios.  s.v.  rpi^upn  (tnc  reading  nere  is  uncertain)  and 
IfoSoi;  Alciphron,  iii.  30:  Athcnaeus,  vii.  307  f.  Plutarch 
(Kt/.  Demosth.,  30)  sutes  that  the  Nesteia  took  place  on  the  i6th 
of  Pyanepmon,  but  in  this  he  stands  alone. 

*Scho1.  on  Aristoph.,  Thtim.,ho\  Photius,  Z«i.,  %.v*  Qtoiio^opl^f 
ialpui  9'  (where  Naber  should  not  have  altered  the  MS.  reading 
r  into  *y);  Hcsychius,  cv.  tptrti  Gyiw^pfair. 


*  Schol.  on  Aristoph.,  Tkesm.,  834. 

*  Photius,  Lex.,  s.v.  vT4rt«;  ci.  Apollodorus,  t  5,  I. 

*  Plut.,  S<Aon,  8:  for  this  passage  probably  refers  to  the  Thesmo- 


a  tuv»|    ^#v»vr»|    V|    i^^a     k—*^  |,^w«f*«B|^w    a^*«^v«ai^i^     i^ivs»>    t.^^    «*■«•     a  a«^a«ai\#— 

phoria,  the  Cape  Colias  mentioned  being  near  Halimus  (see  Erldu- 
temdtr  Text  to  the  Karten  tvm  Auika,  ii.  1  sq.).  The  Theemophorion 
at  Hatimus  is  mentioned  by  Pausanias  (i.  31.  i). 

*  Hc^chius  (s.v.  ifoSot)  and  the  Schol.  on  Arist.,  Tkesm,.  ^5, 
suppose  that  the  day  was  so  called  because  the  women  ascended  to 
the  Thesmophorion,  which  (according  to  the  scholiast)  stood  on  a 
height.  But  no  ancient  writer  mentions  a  procession  from  Halimus. 
For  the  name  KoUvdos,  see  Schol..  toe,  eit.;  Photius,  L<x.,  s.v. 
Qtffiio^^taw  iiAptm  h\  For  the  statement  that  at  one  part  of  the 
festival  (commonly  assumed,  by  the  writers  who  accept  the  state- 
ment, to  be  the  Anodos)  the  women  carried  on  thctr  heads  the 
*'  books  of  the  taw,"  we  have  only  the  authority  of  the  scholiast 
on  Theocritus,  iv.  25,  who  displays  his  ignocance  bv  describing 
the  women  as  virgins  (see  below),  and  saying  that  they  went  in 
procession  to  Eleusis.  The  statement  may  therefore  be  dismissed 
as  an  etymologtcal  fiction.  Aristophanes,  &cUs.,  222,  b  no  evidence 
for  the  book-canrying. 

'The  Boeotian  festival  of  Demeter,  which  was  held  at  about 
Che  same  time  as  the  Athenian  Thesmophoria,  and  at  which  the 
iMgara  (see  below)  were  opened,  is  distinctly  stated  by  Plutarch 
(De  Is.  ei  Osir,,  69)  to  have  been  a  mourning  for  the  descent 
(Kathodos)  of  Persephone. 

*  Plut.,  Dtm.,  30;  Id.,  De  Is.  et  Osir.,  69. 

*  fit  was  a  day  of  holiday  and  rejoicing,] 

*He«ychius,  s.v.  Uujtia  (perhapn  the  pursuit  of  Persephonel; 
Sufdas,  8.V.  xaKuitgAw  iM^M*  [according  to  whom,  the  prayers 
of  the  women  at  the  Thesmophoria  caused  the  flight  of  the  enemy 
to  Cbalcis];  He^chius.  8.v.  fqii<a.  For  flight  and  pursuit  as 
parts  of  religious  ceremonies,  cf.  Plutarch,  Quaest.  Craec,  38, 
QuMsi.  Rom.,  63,  De  Def.  Orac.,  15:  Aelian,  Nal.  An.,  xii.  34:  Pau- 
■anias,  i.  14.  4,  viii.  53;  3;  Diodorus,  L  91;  Lcrfieck,  A^ao^amus 
|;i829),   p.   676;   Marquaxdt,   SlaaUeerwaUifng,  and  ed.    (1885), 

iii.  323- 

"Aelian,  Nai.  An.,  ix.  26;  Schol.  on  Theocr.,  Iv.  25;  Hesychius 
S.V.  gpitapoif;  F\iny,  N.  H.,  24.  ^  ;  Dioscorides,  i.  135  (134.  ed. 
Sprrngel);  Schol.  on  Nicander,  TkeT.t  70  aq. ;  Galen,  xi,  go8,  ed. 
KQhn;  Stepfau  Byz..  s.v.  H£^oi. 


they  trere;^  The  vomcn  of  each  deme  (tomuUp)  elected  t«o 
married  women  of  their  number  to  preside  over  them  at  the 
festival;  and  every  married  man  in  the  township  who  possessed 
property  to  the  value  of  three  talents  had  to  provide  a  feast 
for  the  women  on  behalf  of  his  wife.**  During  the  festival  the 
women  seem  to  have  been  lodged  by  twos  in  tents  or  huts, 
probably  erected  within  the  sacred  precincts  of  the  Thesmo- 
phorion.** They  were  not  allowed  to  eat  the  seeds  of  the 
pomegxmnate  or  to  wear  gsdands  of  flowen^**  Prisoners  were 
released  at  the  festival,**  and  during  the  Nesteia  the  law-courts 
were  closed  and  the  senate  did  not  meet.*'  Aristophanea*s 
play  on  the  festival  sheds  little  light  on  the  mode  of  its 
celebration. 

At  Thebes  Thesnu^horia  were  odebrated  in  summer  on  the 
acropolis  (Cadmela);  at  Eretria  during  the  Thesmophoria  the 
women  cooked  their  meat,  not  at  fires,  but  by  the  heat  of  the 
sun,  and  they  did  not  invd^e  Kalligenfia  (which  seems  to  mean 
that  they  did  not  celebrate  the  last  day  of  the  festival);  at 
Syracuse,  during  the  festival,  cakes  called  mylM,  made  of 
sesame  and  honey  in  the  shape  of  pudenda  muliebria,  were 
handed  round.**  Agiigeatum,  Ephesus  and  Dryrn^  in  Phods, 
had  also  their  Thesmophoria.** 

The  above  was  nearly  alf  that  was  known  about  the  TheSmo- 

Shoria  down  to  1870.  In  that  year  £.  Rohde  published  in  the 
^Jieiniuhes  Museum,  n.s.,  xxv.,  p.  548  sq..  a  scholion  on  Lucian 
(DuU.  iierelr,^  ii.  i).  which  he  discovered  in  the  Vatican  MS. 
ralatinus  73,  and  which  furnishes  some  curious,  details  about  the 
Thesmophoria.  It  also  explains  two  obscure  and  corrupt  passages 
of  Clemens  Alexandrinus  and  Pausanias,  the  true  meaning  of  which 
had  been  divined  by  Lobcck  {Ailaophamus,  p.  828).  The  sub- 
stance of  the  scholion  is  this.  When  Persephone  was  carried  off 
by  Pluto,  a  swineherd  calkd.  Eubuleus  was  herding  his  swine  at 
the  y)ot,  and  his  herd  was  engulfed  in  the  chasm  down  which 
Pluto  had  vanished  with  Persephone.  Accordingly  at  the  Thesmo- 
phoria it  was  customary,  in  memory  of  Eubulcus,  to  fling  pigs  into 
the  "chasms  of  Demeter  and  Persephone."  (These  chasms*' 
may  have  been  natural  caverns  or  perhaps  vaults.  The  scholiast 
speaks  pf  them  also  as  adyta  and  ffl^^ora.*)  In  these  chasms  or 
adyta  there  were  supposed  to  be  serpents,  which  guarded  the  adyta 
'and  consumed  most  of  the  flesh  of  the  pigs  that  were  thrown 
in.  The  decayed  remains  of  the  flesh  were  afterwards  fetched  by 
women  called  ''*  drawers  "  {antUtriai),  who,  after  obecrving  rules  of 
ceremonial  purity  for  three  days,  descended  into  the  caverns,  and, 
frightening  away  the  serpents  by  clapping  their  hands,  brought  up 
the  remains  and  placed  them  on  the  attars.**  Whoever  jgot  a 
portion  of  thb  decayed  flesh  and  sowed  it  with  the  seed  in  the 

**  Lucian,  Diol.  Hieretr.,  Ii.  i.  On  the  other  hand,  we  read  in 
Strabo  (L  3,  20)  of  virrins  at  Alponus  ascending  a  tower  as  spec- 
tators CutrA  May)  of  the  Thesmo|>horia-  which  would  see^  to 
imply  that  they  did  not  participate  in  it. 

>*  isaeus,  De  Cironis  Hered.,  19:  Id.,  De  Pyrrki  Hered.,  So. 

**  Aristoph.,  Thesm.,  624,  658.  with  the  Schol.  ad  U.  As  to  the 
custom  of  camping  out  at  festivals,  Plutarch  iOuaest.  Convie.,  It. 
6,  2)  compares  tbe  Jewish  Feast  of  Tabernacles  with  the  Greek 
Dionysia;  from  which  we  may  perhaps  Infer  that  the  worshippers 
camped  out  at  the  Dionysia.  Ci.  J.  Gumilla,  Uistoire  de  FOrinoque, 
i.  0.256  sq.  [1758]. 

** Clem.  Alex.,  Protrep.,  ch.  ii.  fp.  16,  ed.  Potter];  Schol.  on 
Sophocles,  Oed.  Col.,  681. 

**  Marcellinus  on  Hermogenes.  in  Phdores  Graeci,  ed.  Walx,  iv. 
462;  Sopater,  ibid.,  viii.  67. 

**  Aristoph.,  Tktsm.,  80.  The  word  rplfif  seems  to  mean  the 
Nesteia,  as  the  Schol.  ad  /.  takes  it.  That  the  "  mkldle  day  "  was 
the  Nesteia  we  know  from  Athenacus,  vii.  307  f. 

**Xenophon,  Ueilon.,  v.  2/  29;  Plutarch,  Quaesi.  Cr.,  31;  Athen- 
aeus,  xiv.  647a. 

**Polyaenus,    v.   I,    i;    Herodotus,    vi.    16;    Pausanias,  x. 

33.  "■ 

*  C.  T.  Newtoo  dlacoveffed  in  the  sanctuary  of  Demeter  and  the 
Infernal  Deities  at  Cnidus  a  chamber  which  may  have  been  one 
of  the  ntegara  referred  to  by  the  scholiast.  It  contained  bones  of 
pigs  and  marble  figures  of  pigs.  The  chamber  was  not,  however, 
originally  subterranean.  See  Newton's  Discoveries  at  Halicarnassus 
(1863),  li.  p.  383.  Traoels  and  Discoveries  in  tke  Levant  (1865),  ii. 

f>.  180  sq.  According  to  Porphyry  {De  Antra  Nymfkarum,  6)  the 
nfemal  Deities  had  metofa,  as  the  Olympian  had  temples,  and 
the  sacrificial  pits  of  the  former  correq)onded  to  the  altars  of 
the  latter. 

"  Compare  the  functions  of  the  twoArrephoroi  at  Athens  (Paus., 
*•  37«  3)o  For  serpents  in  connexion  with  Demeter,  compare  Strabo, 
ix.1,9. 
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iBTMad  «iM,«ig|fMMd  tbfli^  to  Meun  t  900^  crop.^  The  Mtt 
of  the  Kholion  u  obecure,  aod  perhaps  ooirupt,  but  the  foUowing 
•cems  to  De  the  sense.  The  ceremony  above  described  was  called 
the  arretophoria  (the  carrying  of  things  which  must  not  be  spoken 
of],  and  was  suppoeed  to  exercise  the  same  quickening  and  fertilizing 
influence  on  men  as  on  fields.  Further,  akmg  with  the  pigs,  sacred 
cakes  made  of  dough,  in  the  shape  of  serpents  and  of  phaUi,  were 
cast  into  the  caverns,  to  symbouze  the  productiviw  <n  the  earth 
and  of  man.  Branches  01  innes  were  throwo  in"  for  a  amilar 
teason. 

The  cnstoin  described  in  thi»  important  sdiofiiMi  it  dearly  the 
same  as  that  referred  to  by  Clemens  Alexandrinus  {Prolrep.,  ch.  ii.) 
[p.  14,  ed.  Potter]  and  Pausanias  j^ix.  8,  i).  From  the  latter  we 
learn  that  the  pigs  were  sucking  pigs,  and  from  the  former  (if  we 
adopt  Lobeck's  emendation  MrrAiiMf  fS^rat  for  itrraMfo^et)  that 
they  were  thrown  in  alive.  From  Pausanias  we  may  ftirther  per- 
iapa  infer  (though  the  pasaage  is  comipt)  that  the  remains  of  the 
pigs  thrown  down  in  one  year  were  not  fetched  up  till  the  same 
time  next  year  (cf.  Paus.,  x.  32,  i^).  The  question  remains,  At 
what  point  of  the  Thesmophoria  did  the  ceremony  described  by 
the  s(»oliast  on  Ludan  take  place?  Rohde  thinks  that  it  formed 
part  of  the  ceremonies  at  Halimus,  his  chief  ground  being  that 
Clemens  {Prolrt^.,  34)  and  Amobius  {Adv.  Ctnies,  v.  28)  mention 
phalli  in  connexion  with  the  **  mysteries  at  Halimus":  but  it  is 
not  certain  that  these  mysteries  were  the  Thesmophoria.  The 
legend  of  Eubuleus  seems  to  show  that  the  ceremony  commemo- 
lated  the  descent  of  Persephone  to  the  nether  workf;  and,  if  we 
are  right  in  our  interpretation  of  the  name  Kathodes  as  applied 
to  the  first  day  of  the  Tliesmophoria  proper,  the  ceremony  described 
would  naturally  fall  on  that  day.  Further,  if  our  interpretation  of 
Pausanias  is  correct,  the  same  day  must  have  witnessed  the  descent 
of  the  living  pigs  and  the  ascent  of  the  rotten  pork  of  the  previous 
year.  Hence  tlie  day  might  be  indifTerently  styled  Kathodoa  or 
Anodos  ("  descent  "  or  "  ascent  *') ;  and  so  in  fact  it  was. 

It  is  usual  to  interpret  Thesmophorus  "  lawgiver  "  and  Thesmo- 
phoria "  the  feast  of  the  lawgiver.'*  But  the  Greek  for  "  lawgiver  " 
0  not  Thesmophorus  but  Thesroothetes  (or  Nomothetes.  when 
nomos  displaced  thesmos  in  the  sense  of  **  law  **).  If  we  compare 
such  names  of  festivals  as  Oschophoria,  Lampadephoria,  Hydro- 
phoria,  Scirophoria  ("  the  carryings  of  grapes,  of  torches,  of  water, 
of  umbrellas")  with  the  corresponding  Oschophorus,  Lampade- 
phorus,  Hydrophorus,  also  Thallophorus  and  Kanephonis,  we  can 
scarcely  help  conduding  that  Thesmophoria  must  originally  have 
.meant  in  the  literal  and  physical  sense  the  carryihg  of  the  inesmot^ 
and  Thesmophorus  the  person  who  so  carried  them;  and.  in  view 
of  the  ceremony  disclosed  by  the  scholiast  on  Lucian  (compared 
with  the  analogous  ceremony  observed  by  the  Arrcphoroi  at  Athens), 
we  are  strongly  tempted  to  suppose  that  the  women  whom  he 
calls  Antletriai  may  have  been  auo  known,  at  one  time  or  other, 
as  Thesmophoroi.  and  that  the  thesmoi  were  the  sacra  which  they 
carried  ana  deposits!  on  the  altar.  The  word  would  then  be  used 
in  its  literal  sense,  "  that  whidh  is  set  down.'*  How  the  name 
Thesmophorus  should  have  been  transferred  to  the  goddess  from 
her  ministers  u  of  course  a  difficulty,  which  b  hardly  disposed  of 
by  pointing  to  the  epithets  Amalk>phorus  ("  sheaf-bearing  ")  and 
Melophorus  ("  apple-bearing  ")>  which  were  applied  to  men  aa  well 
as  to  the  goddess. 

As  to  the  origin  of  the  Thesmophoria,  Herodotus  Qi.  171)  asserts 
that  they  were  introduced  into  Greece  from  Egypt  by  the  daughters 
of  Danaus;  while,  according  to  Plutarch  {rramentSt  p.  55,  ed. 
I)abner  [Frag.  Incerta^  84]),  the  feast  was  introduced  into  Athens 
by  (jhrpheus  the  Odrynan.  From  these  statements  we  can  only 
iiider  tne  similarity  of  the  Thesmophoria  to^the  Orphic  rites  and 
to  the  Egyptian  representation  of  the  sufiferings  of  Osiris,  in  con- 
nexion with  which  Plutarch  mentions  them.  The  Thesmophoria 
would  thus  form  one  of  that  class  of  rites,  widdy  spread  in  Western 
Asia  and  in  Europe,  in  which  the  main  feature  appears  to  Iw  a 
lamentation  for  the  annual  decay  of  vegetation  or  a  reioicing  at  its 
revival.  This  seems  to  have  been  the  root,  «.f .«  of  the  lamentations 
for  Adonis  and  Attis.  See  W.  Mannhardt,  Antike  WM'  imd 
FM-KvUe,  p.  264  sq. 

On  the  Thesmophoria,  see  Meuruus.  Graecia  FericUa,  p,  151  sq.; 
L.  Preller,  Dcmeter  und  Persepho—  (1837)^.  335  sq.,  Cri€ck.  Myik., 


J3J,  i.  p.  639  sq.;  Fritzsche's  ed.  of  the 


■37)iP.  335  « 

ne  Tnesmophi 


oriamsat  (1838). 


CenlMryt  April  1887;  J.  G.  Fraaer,  Golden  BougK  ii.  44>  J<  B 


■  This,  as  Andrew  Lang  has  pointed  out,  resembles  the  Khond 
custom  of  burying  the  flesh  of  the  human  victim  in  the  fields  to 
fertilise  them,  'uie  human  victim  was  with  the  Khonds,  like  the 
pig  with  the  Greeks,  a  sacrifice  to  the  Earth  eoddess.  See  Memorials 
cf  Serriu  fi  India . . . «/  Maj&r  S.  C,  Macpherson,  ed.  William 
Macpherson  (1865),  p.  129* 

*  Reading  iM^dXXowi,  with  Rohde,  for  Xa/4/9Aj«wi.  Compare 
the  custom  of  Miletus  svPra.  The  pine-tree  played  an  important 
•part  in  the  worship  of  Cybde.  Cf.  Marquardt,  SktaUvenpoliMnt 
<I885),  iiL  371* 


HaiAoo»  AvkfsiMia  A  AifSladf  nf  ^SfMAr  RUglm  <natS);  «nd 

espedaUy  the  axhaustive  articles  by  C.  C.  Purser  in  Smith's  Die*' 
tionary  cj  Antt^Uia  (ed.  3, 1 891)  and  by  F.  Lenormant  (on  Ceres) 
in  Daremberg  and  SagUo,  Diclumnaire  aes  AntiquiUs. 

(J.G.F».;X.) 

THESPIAB,  on  afident  Gredc  dty  of  Boeotia.  It  stood  on 
levd  gzound  commanded  by  the  low  range  of  bills  which  runs 
eastward  from  the  foot  of  Mount  Helicon  to  Thebes*  The  deiiy 
most  worshipped  at  Thespiae,  according  to  Fauianias,  was 
Eros,  whose  primitive  image  was  an  unwrought  stone.  The 
town  contained  many  worl^  of  art,  among  them  the  Eros  of 
Pnudtdes,  dedicated  by  Phiyne  in  her  native  ]^ce;  it  was 
one  of  the  most  famous  statues  in  the  andent  world,  and  drew 
crowds  of  people  to  Thespiae.  It  was  carried  off  to  Rome  by 
Caligula,  restored  by  Claudius,  and  again  carried  off  by  Kcro. 
There  was  also  a  bronze  statue  of  Eros  by  Lyappus.  The 
Thespians  also  worshipped  the  Muses,  and  cdebraled  a  festival 
in  their  honour  in  the  sacred  grove  on  Mount  Helicon.  Remains 
of  what  was  probably  the  andent  dtadd  are  stiU  to  be  seen, 
conssting  of  an  oblong  or  oval  line  of  fortification,  s<^dly  and 
regularly  built.  The  adjacent  ground  to  the  east  and  south  is 
covered  with  foundations,  bearing  witness  to  the  extent  of  the 
ancient  dty.  The  ndghbouiing  village  Eremokastio,  on  higher 
ground,  was  thought  by  Ulrichs  to  be  probably  the  site  of  the 
ancient  Ceressus.  In  1882  there  were  discovered)  about  1200  yds. 
east  of  Eremokastro,  on  the  road  to  Arkopodi  (Leuctra),  the 
remains  of  a  polyandrion,  induding  a  colossal  stone  lion.  The 
tomb  dates  from  the  5th  century  b.c,  and  is  probably  that  of 
the  Thespians  who  fell  at  Plataea,  for  those  who  fdl  at  Tbenno- 
pylae  were  buried  on  the  fidd. 

/f^xtory.— Thespiae  figures  chiefly  in  history  as  an  enemy  of 
Thebes,  whose  centralizing  policy  it  had  all  the  more  to  fear 
because  of  the  proximity  of  the  two  towns.  During  the  Peruan 
Invasion  of  480  B.C.  it  stood  almost  alone  among  Boeotian 
dties  in  rejecting  the  example  of  treason  set  by  the  Thebans, 
and  served  the  national  cause  with  splendid  devotion.  Seven 
hundred  Thespians  accompanied  Lecmidas  to  ThermopyUe  and 
of  thdr  own  free  will  shared  his  last  stand  and  destmctlon. 
The  remaining  inhabitants,  after  seeing  thdr  dty  burnt  down 
by  Xerxes,  furnished  a  force  of  1800  men  to  the  confederate 
Greek  army  at  Plataea.  In  424  b.c  the  condngent  wUdi  the 
Thespians  had  been  compelled  to  furnish  sustained  heavy  losses 
at  Delium,  and  in  the  next  year  the  Thebans  took  advantage 
of  this  temporary  enfeeblement  to  accuse  thdr  neighbours  of 
friendship  towards  Athens  and  to  dismantle  thdr  walls.  In 
414  they  interfered  again  to  suppress  a  democratic  rising.  In 
the  Corinthian  war  Thespiae  sided  with  Sparta,  and  between 
379  and  37  a  repeatedly  served  the  Spartans  as  a  base  against 
Thebes.  In  the  latter  year  they  were  reduced  by  the  Thebans 
and  compelled  to  send  a  contingent  to  Leuctra  (371}.  It  was 
probably  shortly  after  this  battle  tliat  the  Thebans  used  thdr 
new  predominance  to  destroy  Thespiae  and  drive  its  people 
into  exile.  The  town  was  rebuilt  at  some  later  time.  In 
171  B.C.,  true  to  its  policy  of  opposing  Thebes,  it  sought  the 
friendship  of  Rome.  It  is  subsequently  mentioned  by  Stiabo 
as  a  place  of  some  size,  and  by  Pliny  as  a  free  dty. 

See  Herodotus,  v.  79,  vii.  132-ix.  ^;  Thucydides,  iv.  93, 133, 
vi.  95;  Xenophon,  Utiunica^  iv.  vi.;  Pausanias,  ix.  13.  ft-14,  a, 
26-27;  Strabo,  ix.  pp.  409-10;  B.'V.  Head,  Historia  Numorum 
(Oxford,  1887),  pp.  479-80;  Leake,  Travds  in  Northern  Greece, 
ii.  479  sq.;  I^well,  Tour  tJirouih  Greea,  L  253;  Burstan,  Geogr. 
von  Crieckenland,  i.  237  sq.;  Ulrichs,  Reisen  u.  Forscknngen  in 
Crieckenland,  ii.  84  sq.;  MiUeil.  d.  deuUck.  tuthdol.  JnsL  in  A  then 
(1870),  pp.  190  sq.,  273  sq.;  UpoKTuA  His  ipx,  '£ra4p(as  (1882). 
pp.  65-74. 

THCSnS  (6th  cent.  B.C.),  Greek  poet,  of  Icaria,  In  Attica, 
generally  considered  the  inventor  of  tragedy,  flourished  in  the 
time  of  the  Peisistratidae.  According  to.  Diogenes  Lafrtius 
(ill.  56),  be  mtroduced  for  the  first  time  in  the  old  dithyrambic 
choruses  a  person  distinct  from  the  chorus,  who  amversed  with 
the  leader,  and  was  hence  called    ^mcpiri^    ("  answerer  ")•* 

*  According  to  another  exolanation,  he  was  so  called  from  repeat* 
ing  the  words  of  another — tne  poet  or  composer. 
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Hb  claim  to  be  fqg&rded  as  the  inwAtor  of  tragedy  in  tlie  true 
jeiae  of  the  tenn  depends  upon  the  extetat  to  which  this  person 
mas  really  an  "  actor  "  (see  Daama).  SnXdas  gives  the  titla 
(of  doubtful  authenticity)  of  several  of  his  plays  (not  confined 
to  the  legends  of  Dionysus,  but  embracing  the  whok  body  of 
heroic  legends),  but  the  fragments  quoted  in  various  writers  as 
.from  Thespis  are  probably  forgeries  by  Hearodeides  of  Pontus. 
The  Statement  of  Horace  iArs  Poeiwh  376)  that  Thespis  went 
round  Attica  with  a  cart,  on  which  his  plays  were  acted,  is 
due  to  oonfuBdn  between  the  origin  of  tra^dy  and  comedy, 
and  a  reminiscence  of  the  scurrilous  jests  which  St  was  cus- 
tomary to  utter  from  a  waggon  (ffuafttun-a  4{  A/<d^)  at  certain 
religious  festivals.  A.  and  M.  Ctoiaet  {History  cf  Greek  IMera- 
lure,  Eng.  tr.,  1904),  who  attach  more  importance  to  the  part 
played  by  Thespis  in  the  development  of  tragedy,  accept  the 
testimony  of  Horace.  According  to  them,  Theq;>is,  actor  and 
manager,  transported  his  apparatus  on  a  cart  to  the  deme  in 
which  lie  intended  to  produce  his  drama,  formed  and  trained  a 
chorus,  and  gave  a  representation  in  pubEc. 

See  Drama;  and  W.  Christ,  GrieckUcke  LUteratuteesekuMt 
(1898). 

THBSSALONUNS,  EPISTLES  TO  THE,  two  books  of  the 
New  Testament.  The  Christian  community  in  Thessak>nica 
(mod.  &lonica)  was  founded  by  Paul,  SJlvanus  and  Timothy, 
shortly  before  the  visit  to  Athens  and  Corinth.  The  Gospel 
preached  covered  not  only  the  genend  Christian  convictions  as 
to  monotheism,  beHef  in  Jesus  as  Messiah  Lord,  and  the  Imr 
pending  judgment,  but  also  the  specifically  Pauline  doctrine  of 
the  indwelling  Christ  or  S^Mrit,  the  eamest  of  acquittal  at  the 
Day  of  the  Lord  and  of  life  with  Christ  for  ever.  It  is  the 
same  Gospel  as  that  preached  in  Galatia,  in  spite  of  the  fact 
that  the  word  "  justification  "  does  not  appear  in  the  Tbessar 
Ionian  letters  (cf.  2  Thess.  i.  xi  f.)«  Tbt  converts,  mainly 
Gentiles  and  chiefly  manual  labourers  (many  of  whom,  accord- 
ing to  the  episodic^  narrative  of  Acts  zvil.,  had  been  already 
attached  more  or  less  loosely  to  Judaism),  suffered  persecution 
from  the  beginning  at  the  hands  of  their-  fellow-countrymen. 
Some  of  them,  moreover,  owing  partly  to  thte  persecution,  but 
mainly  to  the  belief  that  the  Lord  was  soon  to  return,  gave  up 
work,  thus  creating  most  of  the  difikukies  ^ith  which  Paul,  in 
these  letters,  has  to  oope.  Forced  to  leave  Thessalonica  after 
a  briief  sojourn  (how  long  is  uncertain),  Paul  hastened  to  Athens, 
from  which  place  he  sent  liniothy  back  to  Thessalonica,  being 
himself  unable  to  go,  much  as  he  longed  to  see  his  converts. 
From  Athens,  Paul  went  on  to  Corintii,  fihcn  Timothy  joined 
him,  brining  good  news  about  the  Thessalonian  converts, 
especially  about  their  endurance  under  affliction,  and  bringing 
likewise,  as  Rendel  Haiiis  has  suggested,  a  letter  from  the  leaders 
of  the  church.  The  report  was,  however,  not  wh<^y  favourable. 
The  sudden  departure  of  Paul,  and  his  failure  to  return,  had  been 
misinterpreted.  Some  were  insinuating  that  Paul  had  preached 
with  intent  to  deceive  and  as  a  pretext  to  cover  impure  designs 
(x  Thess.  H.  s);  some,  perhaps  the  same  people,  disregarding 
Paul's  injunction  (2  Thess.  iii.  10),  had  remained  idle,  had  fallen 
into  drunken  habits  (i  Thess.  v.  7),  had  been  temptai  to  revert 
to  the  impure  worship  of  the  heathen  gods  (i  Thess.  iv.  3  ff.), 
and,  in  their  lack  of  funds,  had  demanded,  speaking  in  the  spirit 
(cf.  Didttchi  xi.  xa),  money  from  the  church  officers,  thus  dis- 
turbing the  peace  of  the  church,  and  causing  the  soberer  minds 
to  question  the  validity  of  spiritual  gifts  (x  Thess.  iv.  xx  ff., 
V.  xa  ff.). 

Paul's  reply,  the  First  Epistle  to  the  Tliessalonians,  written 
from  Corinth  in  a.d.  53  or  48,  is  as  tactful  as  Philemon  and  as 
n%i  personal  as  Galatians.  In  the  first  three  chapters,  he 
B0itU^  reviews  his  relation  to  the  church  from  the  beginning, 
commending  highly  the  reception  accorded  to  the  Gospel  and 
its  messengers,  and  meeting  the  insinuations  already  alhided 
to  by  reminding  the  readers  that,  although  as  an  apostle  he 
was  entitled  not  only  to  special  respect  but  to  an  honorarium, 
yet  he  earned  his  own  living  and  loved  them  as  n  father.  As 
to  his  failare  to  xeturn,  he  explained  that  it  w^not  his  own 
fault.    He  wanted  to  go  back  but  Satan  hfaidered  him.    Even 


now,  as  he  writes,  he  is  praying  that  he  may  soon  tee  them 
face  to  f atie.  After  the  prayer,  he  takes  up  the  points  in  which 
they  had  shown  want  of  faith.  To  those  who  are  tempted  by 
the  heathen  worship,  he  poixtts  out  that  Christian  consecration 
fis  something  ethical,  to  be  won  only  in  the  power  of  the  conse- 
crating Spirit.  Respect  for  one's  wife  is  an  antidote  to  this 
enticement,  and  marriage  with  pure  motives  a  safeguard  against 
adultly.  Basing  on  to  other  points,  he  urges  that  there  would 
bo  no  schbm  in  love  of  the  bretlffen,  if  the  idlexs  would  work 
and  mind  their  own  business  (x  Thess.  ir.  x-xs).  Tbere  is  no 
advantage  at  the  Parousla  of  the  living  over  the  dead,  for 
both  simultaneouriy  will  meet  the  Lord.  The  desire  for  more 
accurate  information  about  times  and  seasons  is  uimecessary, 
for  their  present  knowledge  is  accurate  enough,  vis.  that  the 
day  fis  to  oome  suddenly  ud  it  b  a  day  of  destruction  for  the 
wicked.  The  main  thing  for  them  is  to  be  prepared  for  that 
day  (y  Thess.  iv.  13-^.  zx).  With  the  spedfic  sitoation  still  in 
mind,  he  adds  his  final  injunctions.  Respect  your  presiding 
officers,  puxposdy  called  "the  labourers,"  aiKl  let  there  be 
peace.  Warn  the  idlers,  encourage  those  wiio  are  Imparient  of 
the  Parottsia,  and  ding  to  those  tenxpted  by  the  heathen 
worship.  In  spite  of  the  temptation  to  avenge  your  perse- 
cutors, be  patient  with  them,  return  good  for  evil,  eKenplifylttg 
to  all  what  is  the  Christian  good.  In  spite  of  afiUction,  let 
there  be  joy,  prayer  and  thanksgiving  (i  Thess.  ▼.  14-18). 
The  charismata  axe  to  be  respected,  and  at  the  same  time 
tested  (ibid.  X9~i2).  A  prayer  for  complete  consecration,  a 
charge  that  all  should  hear  the  letter  read  (appaxently  the 
leaders  were  teinpted  to  neglect  the  idlers  and  the  idlers  had 
threatened  not  to  Est^i  to  any  epist<rfary  communication  from 
Paul),  and  a  benediction  bring  the  letter  to  an  end  (Hfid*  93-98). 

Such  a  letter,  dominated  as  it  is  by  the  spirit  of  the  Paul  we 
know  and  fitting  nicely  the  reoovet«ble  situation,  is  unqoea^ 
tionably  genuine,  and  few  there  be  who  deny  it. 

What  effect  this  letter  had,  it  is  impossible  fully  to  say. 
Apparently,  it  did  not  quell  the  exdtement  for  which  the  idioB 
were  largely  responsible.  Paul's  discussion  of  the  xeUtiott  of 
dead  and  living  at  the  Parousla  seemed  insuffident.  His  re- 
fusal ta  go  further  into  times  and  seasons  than  the  statemenC 
"  the  day  comes  as  a  thief  in  the  night,"  is  made  the  point  of 
departure  for  the  idlers  to  assert,  on  the  basis  of  alleged  spiritual 
utterances,  corroborated,  to  the  dismay  of  the  Inders,  by  a 
reference  to  an  anonymous  letter  reckoned  to  the  account  of 
Paul,  that  "  the  day  is  present."  The  troubled  leaders  send 
post-haste  a  letter  to  Corinth  stating  the  situation  and  asking 
definite  opinions  as  to  the  Parousia  and  the  assembling  of  the 
saints.  Paul  is  grievously  disturbed,  both  because  the  first 
letter,  m  his  judgment,  was  clenr,  and  because  of  the  assodar 
tion  of  his  authority  with  the  anonymous  letter.  Only  a  short 
interval  has  dapsed,  to  be  reckoned  in  weeks,  when  Paul,  with 
the  first  letter  distinctly  in  mmd  and  with  a  vivid  recollection 
of  his  oral  teaching  on  mooted  points,  hastens  with  Silvanut 
and  Timothy  to  write  the  Second  Epistle. 

In  one  long  sentence  of  prayer  and  thanksgiving  (a  Thess.  L| 
3-X3),.  he  insists  tactfully  that  their  religious-ethical  growth 
makes  it  his  bounden  duty  to  thank  God,  in  spite  of  StcomS 
their  written  demurrer,  compels  him  indeed  of  his  own  flpirtifc^ 
motion  to  boast  of  their  faith  and  endurance,  qualities  which 
are  evidence  of  the  Divine  purpose  to  account  them  worthy  of 
the  kingdom  for  which  they,  as  they  wrote,  as  well  as  he,  are 
suffering.  Suddenly  remembering  a  Pharisaic  Pluim,  not  unlike 
in  purport  to  one  of  the  Psalms  of  Solomon,  and  admirably 
adapted  to  his  present  purpose,  namdy,  of  contrasting  the  fate 
of  the  wicked  with  that  of  the  righteous  at  the  ParoUsia,  he 
quotes  it,  making  a  few  Christian  touches  in  his  own  style 
(2  T^ess.  i.  6-xo).  Whereupon  he  prays,  as  they  too  prayed  in 
thdr  letter,  that  God  would  deem  them  worthy  of  the  calling, 
and  ensure  them  of  the  acquittal  at  the  last  day,  by  giving 
diem  in  the  power  of  the  Spirit  that  present  life  in  the  Spirit 
which  guarantees  the  future  life  in  Christ.  Then,  disregarding 
the  request  for  more  information  about  the  assembling,  ojf 
which,  he  thinks,  he  had  spoken  suffidently  in  his  first  leaer. 
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he  addresBCs  himself  to  the  other  question  of  the  "  when  "  «l 
the  Parousia,  supplementijig  what  was  said  in  the  first  letter, 
but  adding  nothing  to  what  he  had  already  said  orally  in  their 
proence,  and  stoiUly  dwclalming  all  authority  whatever  for 
the  statement' "  the  day  is  present."  Briefly  and  allusively,  in 
language  which  has  nothing  specifically  Christian  in  it  and  in 
style  similar  to  the  first  chapter  (verses  6-10),  he  recalls  the 
familiar  story.  The  day  does  not  come  until  the  final  revolt  in 
heaven  ami  until  the  lawless  one  (the  man  of  lawlesmess,  the 
son  of  Perdition)  is  revealed,  which  revelation  cannot  happen, 
until  the  controlling  or  restraining  thing  or  person  is  removed. 
Then,  however,  the  tool  of  Satan  will  appear,  but  the  Lord 
will  destroy  him  with  the  breath  of  his  mouth  and  annihilate 
him  with  the  majesty  of  his  presence  (3  Tbess.  i!.  1*1  a). 
Following  the  formal  order  of  the  First  Epistle,  he  again  thanks 
God  that  his  converts  are  chosen  to  salvation  and  prays  that 
th^r  may  have  strragth  and  obey  hu  orders  oral  or  written. 
Even  with  a  ''  finally,"  as  in  the  first  letter,  he  is  not  qv&it 
through,  for  the  second  point  of  the  letter  remains  to  be  treated 
•"-the  idlers.  These,  he  says»  must  remember  both  his  example 
(he  was  never  guilty  of  beg|^)  and  his  precept  ("  if  any  man 
will  not  work  let  him  not  eat ").  They  must  work  quietly  and 
eat  their  own  food.  Those  who  refuse  to  heed  his  written 
orders  are  to  be  noted.  The  test  of  the  genuineness  of  his 
lettens  is  his  autograph  greeting  (3  Thess.  ii.  13-iii.  x8). 

The  letter  meets  the  known  situation  ezcdUently.  The  new 
material,  compared  with  the  First  Epistle,  is  the  supplementary 
discussion  of  the  time  of  the  Parousia  (a  Thess.  iL  z  ff.)  and  the 
fuller  treatment  of  the  idlers  (a  Thess.  iii.  i  ff.),  the  points 
about  which  the  leaders  sought  advice.  The  style  is  Pauline 
even  in  the  adaptation  of  Jewish  apocalyptic  material  to 
Christian  purposes.  Indeed,  the  outline  of  the  letter  is 
•trikiogly  similar  to  that  of  the  First  Epistle,  and  many  phrases 
hold  over.  At  the  same  time  there  u  a  freedom  of  style  sug- 
gesting not  the  imitator  but  the  same  author.  And  alMve  all, 
especially  in  the  treatment  of  the  idlers,  the  letter  reveals  a 
hnoidedge  of  the  situation  which  is  even  more  explicit  than 
that  of  the  First  Epistle.  On  such  grounds,  together  with  the 
excellent  external  a,ttestation,  it  is  probable,  as  recent  writers 
liold  {e.g.  Zahn,  Wohlenbe^,  Harnack,  JOlicher,  Findlay, 
Askwith,  Charles,  Bacon,  McGiffert,  Moffatt,  Milligan,  €t  a/.). 
Chat  the  letter  is  Paul's. 

The  objection  to  the  Pauline  authorship  felt  by  the  Tabingen 
ichool  may,  for  brevity's  sake,  be  here  dincgarded.  The 
modem  difficulties,  expressed  mainly  by  recent  German  scholars 
(«.;.  Wredjfi  and  Holtzmann  and  others),  centre  not  in  the  un- 
Pauline  language  or  in  the  lack  of  the  personal  element,  but  in 
the  esdiatology  and  the  ovn-Pauline  character  of  the  language. 
As  to  the  first  objection,  the  eschatology,  it  is  replied  that  the 
secrion  IL  i-la  is  scarcely  an  interpolation,  since  it  is  one  of 
the  two  main  reasons  for  the  letter;  that  the  material  of  the 
.-section  is  a  distinct  allusion  to,  if  not  a  direct  quotation  of,  a 
definite  bit  of  Jewish  apocalyptic,  even  if  we  do  not  connect  it, 
as  Bousset  does,  with  a  soKsUed  Antichrist  legend;  that  the 
a^ed  inconsistency  between  the  eschatology  of  the  First  and 
the  Second  Epistle  does  not  exist,  for  in  the  first  letter  Paul 
says  not  that  the  day  is  present,  but  that  the  day,  when  it 
•comes,  comes  suddenly  "  as  a  thief  in  the  night,"  while  in  the 
second  letter  he  expressly  denies  the  statement  attributed  to 
him,  namely,  that "  the  day  is  present."  Wrede,  hi  his  brilliant 
argument  against  the  genuineness  of  the  letter  {Die  EchtheU  des 
swtiUn  ThessalomckerMefcSf  1903),  inclines  to  admit  that  the 
argument  from  eschatology  is  secondary. 

As  ta  the  second  objection,  the  over-Pauline  character  of  the 
letter,  an  objection  used  with  rigour  by  McGiffert  (whose  article 
on  these  letters  in  the  Ency,  BibUca  is  the  most  satisfactory 
discussion  known  to  the  present  writer),  and  renewed  inde- 
pendently by  Wrede,  it  is  to  be  admitted  that  the  similarity  of 
the  second  to  the  first  letter  is  striking,  particularly  in  the 
formal  arrangement  of  the  material.  At  the  same  time,  the 
differences,  both  in  arrangement  and  in  the  content  of  the 
lemiBiacenoes,  are  not  to  be  overlooked,  as  McGiffert  and  after 


hun  Wenle  {GiU.  gd,  Am^  1905^  pp.  347-5^)  lM»e  Iwth 
rightly  maintained.  Again  there  ahould  be  no  disparagement 
ol  the  new  material  such  as  is  to  be  found  in  Holtzmann's  acute 
discussion  (Z.  N,  T.  W^  1901,  pp.  97*108).  On  the  whole,  the 
petpleiing  situation  seems  to  be  met  on  the  assunqnion  that 
Paul  writes  the  Second  Epistle  either  with  a  letter  from  Thessa- 
lonica  before  him,  which  itself  suggested  the  main  points  of  his 
own  epistle,  or  with  a  copy  or  a  summary  of  that  epistle  before 
him  (cf.  Zahn  and  McGiffot). 

The  alternative  is  forgery,  as  Hohanann,  Wrede  and  HoB- 
mann  (Z.  K,  T.  W.t  1904,  pp.  a&-38)  actual^  hold.  The  diffi- 
culty with  this  hypothesis  is  that  it  does  not  explain  so  many 
facta  as  the  hypothesis  of  Pauline  authorship.  As  it  is  im- 
probable that  the  forger  would  write  during  the  liietime  of 
Paul,  the  date  has  to  be  put  dther  shortly  after  his  death,  or 
with  Wrede  at  the  end  of  the  century.  But  this  la^  daU 
creates  the  insuperable  difficulty  that  ilL  z  ff.  gives  a  nxue 
explicit  account  of  the  original  situation  in  Thessaloniea 
touching  the  idlers  <han  does  the  First  Epistle.  The  purpose 
moreover  of  the  forgery  could  not  be  to  discredit  the  First 
Epistle  as  im-Pauline,  for  the  alleged  trouble  is  that  the  Second 
Epistle  is  too  Pauline.  Hence  the  puzposfe  is  to  correct  the 
statements  of  the  First  Epistle.  If,  however,  there  is  no  in- 
consistency between  the  two  letters  on  tiie  score  of  eschatology, 
what  is  the  forger's  purpose?  The  teaching  about  premonitory 
signs  is  ^ot  new  to  Theesstonica,  bat  is  assumed  aa  known, 
hence  the  allusive  character  of  the  second  chapter.  The  state- 
ments in  ii.  a  and  iii.  17  are  easily  explicable  on  the  hypothesb 
that  the  idlers  found  an  anonymous  letter  «nd  attributed  it  to 
Paul,  opedaily  when  they  thought,  perhaps  in  good  faith,  that 
the  Spirit  had  indicated  that  the  day  is  present.  Finally,  the 
forger  handles  Paul's  style  with  miraculous  knowledge,  not 
only  reproducing  phrases  from  the  first  letter,  but  knowing 
how  to  amend  them  to  present  purposes  with  frfngnUr  natural- 
ness. When  it  oomes  to  putting  Christian  touches  to  a  Jewish 
frsgment,.the  touches  turn  out  to  be  uniquely  Pauline,  althou^ 
tlu^  are  not  obviously  Pauline  ie.g*  L  6~zo  **  dnp"  "obey  the 
Gospel,"  '*  was  believed ").  And  even  with  the  thought  of 
Paul,  he  is  curiously  at  hoihe.  So  certain  is  he  of  the  substance 
of  Paul's  thought,  that  he  can  icproduce  it  m  a  oondae  aenlenoe 
without  recourse  to  the  word  *'  justification  "  i«.g,  L  zz).  On 
the  whole,  then,  the  rituation  created  by  the  literary  rdiulon  of 
the  two  letters  is  best  met  by  the  hypothesb  that  Paul  is  the 
author  of  the  Second  Epistle. 

In  addition  to  the  Uteratuse  mentiDned  under  CoLosaiAits, 
Epistlb  to  thb,  and  the  special  Uteiature  already  named  in  thn 
article,  reference  ahould  be  made  to  the  comnientariea  on  these 
letters  by  Ellicott  (1858),  Jowett  (1859),  Eadie  (1877),  Hutchinson 
(1883),  Lightfoot  (Notes,  1895),  Drummond  (1899),  Findlay  (189a 
-_j X   w  ..• —  , — «v   __j  w_*__  '"08);  and  by  Schmklt 

»),    Ztekler    (1894). 
Wohlenbeig  (1903). 

^E.F.) 

THB8SALT«  a  district  of  northern  Greece,  between  Mace- 
donia and  the  more  purely  Hellenic  countries  towards  the 
south,  and  between  the  upland  region  of  Ejnrus  and  the  Aegean 
Sea.  It  forms  an  irregular  square,  extending  for  about  sixty 
miles  in  each  direcrion,  and  this  area,  which  is  for  the  most  part 
level,  is  enclosed  by  well-marked  boundariesr-by  the  Cambunian 
Mountains  on  the  north,  and  by  Othrys  on  the  south,  while  on 
its  western  side  runs  the  massive  chain  of  Pindus,  which  is 
the  backbone  of  this  part  of  Greece,  and  towards  the  east  Ossa 
and  Pelion  stand  in  a  continuous  line;  at  the  north-eastern 
angle  is  Olympus,  the  keystone  of  the  whole  mountain  system. 
The  elevation  of  some  of  the  summits  in  these  ranges  is  con- 
siderable, for  three  ol  the  peaks  of  Pindus  are  over  5000  ft., 
and  Olympus,  Ossa  and  Pelion  reach  respectively  the  height 
of  9790,  6398  and  5350  ft.  The  country  that  is  contained 
within  these  limits  is  drained  by  a  single  river,  the  Peneius, 
which,  together  with  the  water  of  its  numerous  confluents, 
passes  into  the  sea  throu^  the  Vale  of  Tempo. 

On  the  north  nde  oi  Thcasaly  there  was  an  important  pass  froon 
Petm  in  Pieria  by  the  western  side  of  Olympus*  ocbouching  00  the 
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fMtt  northrnvd  of  Lvfon;  it  «■«  Vsr  tlilft  that  Xensw  «nC8rad. 
%iid  we  learn  from  Herodotus  (viL  173}  that,  when  the  Giieekt 
oiscovered  the  existence  of  this  oassafle,  they  gave  up  all  thoughu 
of  defending  Ttempe.  On  the  sloe  of  Cfrfrus  tfe  main  line  of  00m- 
poakatioo  piswd  over  that  jpnrt  of  Pindus  which  was  called 
Mount  Laemoa,  and  deeoended  the  opper  valley  of  the  Peneius 
to  Aeffinium  in  the  north-west  angle  of  Thesaaly.  This  was  the 
route  by  ^Khkh  Julius  Caesar  arrived  before  the  battle  of  Pharsalia. 
Another  pass  through  the  Pindus  chain  was  that  of  Gomphl,  farther 
•QUtb*  by  aaeaat  of  which  then  was  commiwiicatton  with  the 
Ambracian  Golf.  The  great  southern  i»ss  was  that  of  G)e1a, 
which  crosses  Mount.  Othrys  nearly  opposite  Thermopvlae.  These 
Thessalian  passes  were  of  the  utmost  ioiportance  to  aouthem  Greece, 
as  commanding  the  aiqiroaches  to  that  part  of  the  country. 

Though  Thessaly  is  the  most  level  district  of  Graeoe^  it  does  not 
pppsent  a  uniform  unbroken  surface,  but  Is  oomppaed  of  «  number 
of  sections  which  open  out  into  one  another,  divided  by  ranges  of 
hilhi.  The  principal  of  these  were  called  Upper  and  Lower  Thessaly. 
the  former  compriidng  the  western  and  south-western  part,  which 
contains  the  higner  course  of  the  Peneius  and  all  those  of  its  tribu- 
taries  that  flow  from  the  sootb—'the  Enipeus,  die  Apidanus,  the 
Onochonus  and  the  Pamisus;  while  the  latter,  which  reaches 
eastward  to  the  foot  of  Ossa  and  Pelion,  is  inundated  in  parts  at 
certain  seasons  of  the  year  by  the  Peneius,  the  flood-water  from 
which  forms  the  lake  Nessonis,  and,  when  that  is  full,  escapes  again 
•ad  pours  itself  into  the  lake  of  Boebe.  The  chief  city  of  the  latter 
of  these  districts  was  Larissa;  and  the  two  were  separated  from 
one  another  by  a  long  spur,  which  runs  southwards  from  the  Cam- 
bunian  Mountains  on  the  western  side  of  that  dty.  Again,  when 
Thessaly,  is  entered  from  the  south  by  the  pass  of  Q>euu  another 
plain,  containing  a  small  lake^  which  was  formerly  called  Xynias^ 
mtervenes,  and  a  line  of  low  hills  has  to  be  crossed  before  the^tpwn 
of  Thaumaki  is  reached,  which  from  its  commanding  position'over- 
looks  the  whole  of  the  upper  plain.  The  view  from  this  point  has 
been  descr&ed  by  Livy  m  the  followii^  remarkable,  pasiage>-' 
"  When  the  traveler,  m  passing  through  the  tugged  'districts  of 
Thessaly,  where  the  roads  are  entangled  in  the  windings  of  the 
valleys,  arrives  at  this  city,  on  a  sudden  an  immense  leveiciqjanse, 
resembling  a  vast  sea*  is  outspread  before  him  in  such  a  manner 
that  the  eye  cannot  easily  reftch  the  limit  of  the  plains  extended 
beneatK'*  (xxxii.  4).  To  the  north-east  of  this,  where  a  portion 
of  the  great  plain  b^ms  to  run  up  into  the  mountains,  the^Plain 
of  Pharsalia  is  formed,  which  is  intersected  by  the  river  Enipeus; 
and  stilt  farther  in  the  same  direction  is  the  scene  of  another  great 
battle,  Cynoscephalae.  Thessaly  was  further  subdivided  into  four 
districts,  of  which  Pelasgiotis  embraced  the  lower  plain  of  the 
Peneius,  and  Hestiaeotis  and  Thcssaliotis  resfMWtively  the  northern 
and  the  southern  portions  of  the  upper  plaitt;  while  the  fourth, 
Phchiotis,  which  hcs  towards  the  south-east,  was  geographically 
distinct  from  the  rest  of  the  country,  being  separated  from  it  by 
a  watershed.  The  determining  feature  of  this  is  the  Pftsasaeus 
Sinus  (Gulf  of  Volo),  a  landlocked  basin,  extending  from  Pagasae 
at  its  bead  to  Aphetae  at  its  narrow  outlet,  where  the  chain  of 
Pelion,  turning  at  right  angles  to  its  axis  at  the  end  of  Magnesia, 
throws  out  a  projecting  line  of  broken  ridges^  while  on  the  opposite 
side  rise  the  heights  of  Othrys.  In  the  heroic  age  this  district  was 
of  great  importance.  It  was  the  birthplace  of  Greek  navigation, 
for  this  seems  to  be  implied  in  the  story  of  the  Argonauts,  who 
started  from  this  neighbourhood  in  quest  of  the  golden  fleece. 
From  it  the  great  AcnillJes  came,  and,  according  to  Thucvdides 
<i*  3),  it  was  the  early  home  of  the  Hellenic  race.  The  site  of  lolcus, 
the  centre  of  so  many  poetic  legends,  is  at  no  great  distance  from 
the  modern  Volo.  Near  that  town  also,  at  a  later  period,  Demetrius 
Poliorcetes  founded  the  city  of  Demetrias,  which  was  called  hy 
Philip  V.  of  Macedon  one  of  the  three  fetters  of  Greece,  Chalcis 
and  Corinth  being  the  other  two. 

The  history  of  Thessaly  is  dosdy  coimected  with  its  geo- 
graphy. The  fertility  of  the  land  offered  a  temptation  to 
invaders,  and  was  tbik  the  primary  cause  of  the  early  migra- 
tions. It  was  this  motive  which  fizst  induced  the  Thessalians 
to  leave  thdr  home  in  Epirus  and  descend  into  this  (^strict, 
and  toooi  this  movement  arose  the  expulsion  of  the  Boeotians 
from  Aroe,  and  their  settlement  in  the  country  subsequently 
called  Boeotia;  while  another  wave  of  the  same  tide  drove  the 
Dorians  also  southward,' whose  migrations  changed  the  face  of 
the  Peloponnese.  Again,  this  rich  soil  was^  the  natural  home 
of  a  powerful  aristocracy,  such  as  the  families  of  the  Aleuadae 
of  Larissa  and  the  Scopadae  of  Crannon;  and  the  absence  of 
elevated  positions  was  unfavourable  to  the  foundation  of  cities, 
which  might  have  fostered  the  spirit  of  freedom  and  democracy. 
The  plains,  ilso,  were  suited  to  the  breeding  of  horses,  and 
coDBoqiwntly  the  force  in  which  the  Thessalian  nation  was 
strong  was  cavalry,  a  kind  of  troops  which  has  usually  been 
associated  with  oligarchy.  The  wealth  and  the  semi-Hellenic 
dtamttcf  of  the  peQple--lor  in  race,  as  in  geographic^  position, 


thfi  Thessaiiaiis  held  all  Inteanediate  place  between  the  non* 
Hellenic  Macedonians  and  the  Greeks  of  puxe  blood— cansed 
them  to  be  wanting  in  patriotism,  so  that  at  the  timeof  tiie 
Persian  wars  we  find  the  Aleuadae  making  oommon  cause  with 
the  enemies  of  Greece.  When  they  were  united  they  were  'a 
formidable  power,  but,  like  other  half-organized  conmnmities, 
they  seldom  combined  for  long  together,  and  consequently  th^r 
inflaenced  but  little  the  fortunes  of  the  GieekB. 

For  several  centuries  during  the  middle  ages  Rnmaman  fmmi- 
granta  fonned  so  large  a  part  of  the  population  of  Theesaly 
that  that  disttict  was  called  by  the  Byzantine  writets  Great 
Wallachia  (Mey&Xq  BAoxM^  the  Jewish  traveller,  Benjamin  of 
Tudela,  who  passed  throogh  tbe  country  in  the  latter  half  of 
the  isdi  centoxy,  describes  them  as  then  occupying  it.  At  the 
present  day  only  a  lew  oc^nies  of  that  race  remain,  the  prin* 
cqMd  of  which  are  found  on  the  western  aide  of  Qlympus  and  in 
some  of  the  gorges  of*Pindus.  The  Turkish  inhabitants  were 
settled  In  the  lairger  towns,  and  here  and  there  in  the  oonntiy 
districts,  the  most  important  colony  being  those  called  Konia- 
rates,  who  were  brought  from  Konia  in  Asia  Minor  shortly 
before  the  taking  of  Constantinople,  and  planted  under  the 
south-west  angle  of  Olympus.  The  Greeks,  however,  form  the 
vast  majority  of  the  po[Milation,  so  much  so  that,  even  while 
the  coutttxy  belonged  to  the  Ottomans,  Greek  was  employed 
as  the  official  language.  In  accordance  with  the  provisions  off 
the  Berlin  treaty,  Thessaly  was  ceded  to  the  Greeks  by  the 
Forte  in  x88x,  and  became  a  portion  of  the  Hellenic  kingdom. 
Since  that  time  the  prosperity  of  the  province  has  greatly 
increased.  The  port  of  Volo,  which  is  almost  the  only  outlet 
of  the  trade  of  the  whole  district,  has  become  an  important 
town  of  33,000  inhabitants,  and  daily  communication  by  steamers 
now  exists  between  it  and  Athens.  The  interior  of  the  country 
has  also  been  opened  up  by  means  of  railways.  One  line  runs 
north-westwards  from  Volo  by  way  of  Velestino  (the  ancient 
Pherae)  to  Larissa,  which  is  situated  on  the  Salambria  (Peneius), 
and  has  a  population  of  z 8,000  souls,  including  3000  Jews. 
The  Greeks,  Turks  and  Jews  here  occupy  different  quarters  of 
the  dty,  but  most  of  the  Turkish  inhabitants  have  now  quilted 
the  country,  so  that  only  four  of  the  numerous  mosques  remain 
in  use.  Froni  Velestino  another  line  branches  off  to  the  west 
by  Phersala  (Pharsalos),  Domokos  (Thaumaki),  Karditsa,  and 
Trikkala  (Trika),  to  Kalabaka  (Aeginium),  where  the  upper 
valley  of  the  Salambria  is  entered.  In  the  neighbourhood  of 
the  last-named  place,  where  the  Cambunian  chain  of  mountains 
descends  in  steep  precipices  to  theplain,  are  the  Meteora  ('^  mid- 
air ")  monasteries  (see  Meteora). 

Bibliography.— W.  M.  Leake,  Travels  in  Norlhem  Greece,  ivols. 
(London,  1835);  A.  McziSres,  Mimoire  sur  le  P&ion  et  I'Osstt  (Paris, 
i8S3):  C.  Bursian,  Ceotra^ie  von  Grieclmtlandt  vol.  i.  (Letpeig, 
1862):  H.  F.  Tozer,  The  Highlands  of  Turhey,  vol.  ii.  (London, 
1869);  A.  Phiiippson,  ThesuUien  und  Epirus  (Berlin,  i807); 
Bawleker's  Greeui  3rd  ed.  (Leipzig,  1905).  (H.  F.  T.) 

THETFORD,  a-  market  town  and  municipal  borough  of 
England,  mostly  in  the  south-western  parliamentary  division 
of  Norfolk,  but  partly  in  the  Stowmarket  division  of  Suffolk, 
9X  m.  N.N.E.  from  London  by  the  Great  Eastern  railway. 
Pop.  (1901)  46x3.  The  town  lies  in  a  level,  fertile  country  at . 
the  junction  of  the  river  Thet  with  the  Little  Ouse.  In  the 
time  of  Edward  III.  the  town  bad  twenty  churches  and  eight 
monasteries.  There  are  now  three  churchesr— St  Peter's,  St 
Cuthbert's  and  St  Mary's— principally  oi  Perpendicular  flint 
work;  of  these  St  Mary's,  00  the  Suffolk  side,  is  the  largest. 
There  are  a  few  monastic  remains,  the  chief  being  two  gate- 
houses. The  most  important  relic  of  antiquity  is  the  Castle 
Hill,  a  mound  xooo  ft.  in  dicitmference  and  100  ft.  in  height. 
The  grammar  school  was  founded  in  x6io.  In  King  Street  is 
the  mansion-house  occupied  as  a  hunting-lodge  by  Queen 
Elizabeth  and  James  I.  The  chief  public  buildkigs  axe  a  gild 
hall  and  a  mechanics'  institute;  there  are  sevenl  charities. 
Brewing  and  tanning  are  carried  on;  and  there  are  also  manure 
and  chemical  works,  brick-  and  lime^kilns,  flonr*miUs  and 
agricultural  hoplement  weeks,  engineering  works  and  iron 
fooadiies.    The  Uttle  Oose  is  navigable  for  baxges  down  to 
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the  Gicat  Out*.  Ilittford  is  a  snffufah  bishopric  in  the 
diocese  of  Norwich.  The  town  is  governed  by  4  nuiyor« 
4  sldermen,  and  za  oonndUors.   Area,  7096  acres. 

Early  antiquaries  identified  Thetford  (Theodfoid,  Tetford, 
Teffoid)  with  Sitomagus,  but  modem  xesearch  shows  that  there 
is  no  conclusive  evidence  of  a  pennanent  settlement  before  the 
coming  ol  the  Angles.  Tradition  tells  that  Uffa,  who  probably 
threw  up  the  eazthwodcs  oalled  the  Castle  Hill,  established  the 
capital  of  East  Angha  here  about  575.  Thetford  owned  a 
royal  mintjn  the  9th  century  and  was  a  flourishing  town  when 
the  Conqueror  acquired  it.  Richard  L  granted  it  to  Hamelin, 
Earl  Warenne,  and  when  his  heirs  faikd,  it  merged  in  the 
duchy  of  Lancaster  and  so  in  the  crown.  About  1290  its  orin- 
dpal  officen  were  a  mayor  and  coroner,  afterwards  assisted  by 
eight  burgesses,  whom  Henry  Vm.  increased  to  ten.  Ihetown, 
never  very  prosperous  since  the  Conquest,  had  then  fallen  into 
great  decay,  but  the  petitions  of  the  burgesses  for  a  charter 
Here  not  heeded  till  1573  when  Elizabeth  incoiporated  it  under 
a  mayor  and  common  coundL  This  charter,  restored  in  r692 
after  its  surrender  to  Charles  IL,  remained  in  force  till  1835 
when  the  borough  was  re-constituted.  Thetford  returned  two 
members  to  parliament  from  1529  till  its  disfranchisement  in 
t868.  lu  Saturday  market,  which  certainly  existed  in  the 
T3tb  century,  was  granted  by  the  charter  of  1573  and  also  a 
Magdalen  fair  (the  sand  of  July)*  fisheries  were  important  in 
the  13th  century. 

S^  A.  L.  Hunt.  Ca^  tf  East  Anfiia  (1870);  T.  Martin, 
History  vf  Thetford  (1779)* 

.THBTIS,  in  Greek  mythology,  daughter  of  Nereus,  wile  of 
Peleus  and  mother  of  Achilles.  The  chief  of  the  fifty  Nereids, 
she  dwelt  in  the  depths  of  the  sea  with  her  father  and  sisters. 
When  Dionysus  leaped  into  the  sea  to  escape  from  the  pursuit 
of  Lycurgus,  king  of  the  Thradan  Edones,  and  Hephaestus  was 
flung  out  of  heaven  by  Zeus,  both  were  kindly  received  by 
Thetis.  Again,  when  Hera,  Athena  and  Poseidon  threatened 
to  bind  Zeus  in  chains,  she  sent  the  giant  Aegaeon,  who  delivered 
him  put  of  their  bands.  She  was  married  against  her  will  to 
Feleus  {q.v.;  see  also  Acholes).  Thetis  is  used  by  Latin 
poets  simply  for  the  sea. 

THE(7RIET»  CLAUDE  ADHEHAB  ANDRE  (1833-1907). 
French  poet  and  novelist,  was  bom  at  Marly-Ie-Roi  (Seine  et 
Oise)  on  the  8th  of  October  1833,  and  was  educated  at  Bar-Ie- 
Duc  in  his  mother's  province  of  Lorraine.  He  studied  law  in 
Paris  and  entered  the  public  service,  attaining  the  rank  of 
chef  de  bureau  before  his  retirement  in  1886.  He  published  in 
1867  the  Chcmin  des  hois^  a  volume  of  poems,  many  of  which 
had  already  appeared  in  the  Rimu  des  Deux  Mondcs;  Le  bleu  ei 
U  Hoir,  pohnes  de  la  tie  rtelle  (1874),  Nos  oisetuts  (1886),  and 
other  volumes  followed.  M.  Theuriet  gives  natural,  simple 
pictures  of  rustic  and  espedaHy  of  woodland  life,  and  Th6opbile 
Gauticr  compared  him  to  Jaques  in  the  forest  of  Arden.  The 
best  of  his  novels  are  those  that  deal  with  provindal  and  country 
Iffe.  Among  them  are:  Le  mariage  de  Orord  (1875);  Haymonde 
(1877);  Lefils  Maugars  (1879);  La  maison  des  deux  Barbeaux 
(1879);  Sauvageonne  (x88o);  Reine  des  bois  (1890);  Villa 
tranquille  (1809);  Le  manuscrit  du  chanotne  (igos).  Theuriet 
received  in  X890  the  prix  Vilel  from  the  French  Academy,  of 
which  ho  became  a  member  in  1896.  He  died  on  the  23rd  of 
April  r907,  and  was  succeeded  at  the  Academy  by  M.  Jean 
RichCpin. 

See  Emm.  Besson,  Andii  Theuriet  (1890). 

THfiVSNOT,  JfEAN  DE  (1633-1667),  French  traveller  in  the 
East,  was  bom  in  Paris  on  the  E6th  of  June  1633,  and  received 
his  education  in  the  college  of  Navarre.  The  perusal  of  works 
ol  travel  moved  him  to  go  abroad,  and  his  ciieumstances  per- 
mitted him  to  please  himselL  Leaving  France  in  t653,  he  first 
visited  England,  Holland,  Qermany  and  Italy,  and  at  Rome 
he  fell  in  with  D'Herbelot,  who  invited  him  to  be  his  companion 
in  a  projected  voyage  to  the  Levant.  D'Herbelot  was  detained 
by  private  affairs,  but  Th6venot  sailed  from  Rome  in  >f ay  i^Si 
and,  after  vainly  waiting  five  months  at  MalU,  took  paaagc 


for  Constantinople  alone,  fit  i^n&aiiied  In  CcmirfnnHn<P|)ie  tfll 
the  end  of  the  following  August,  and  then  proceeded  by  Smyrna 
and  the  Greek  islands  to  Egypt,  landing  at  Alexandria  on 
New  Year's  Day,  1657.  He  was  a  year  in  Egypt,  then  visited 
Sinai,  and,  returning  to  Ca&o,  joined  the  Lent  pilgrim  caravan 
to  Jerusalem.  He  visited  the  chief  places  of  pilgrimage  in 
Palestine,  and,  after  being  twice  taken  by  corsairs,  got  back 
to  Damietta  by  sea,  and  was  again  in  Cairo  in  time  to  view 
the  opening  of  the  canal  on  the  rise  of  the  Nile  (on  the  X4th  of 
August  2658).  In  January  1659  he  sailed  from  Alexandria  in 
an  English  ship,  taking  Goletta  and  Tunis  on  the  way,  and, 
after  a  sharp  engagement  with  Spanish  corsairs,  one  of  which 
fell  a  ptiae  to  the  EngUsh  mochantman,  reached  Leg^tora  on 
the  |9th  of  ApriL  He  now  spent  four  years  at  home  in  studies 
useful  to  a  traveller,  and  in  November  1663  again  sailed  for  the 
East,  calling  at  Alexandria  and  landing  at  Sidon,  whence  he 
proceeded  by  land  to  Damascus,  Aleppo,  and  then  throuj^ 
Mesopotamia  to  Mosul,  Bagdad  and  Mendell.  Here  he  entered 
Persia  (the  27th  of  August,  1664),  proceeding  by  Sermanshah 
and  Hamadan  to  Isfahan,  where  he  spent  five  months  (October 
T664-February  1665),  and  then  joining  company  with  the 
merchant  Tavemicr,  proceeded  by  Shiraz  and  Lar  to  Bander- 
Abbasi,  in  the  hope  of  finding  a  passage  to  India.  This  was 
difficult,  because  of  the  oppoairion  of  the  Dutch,  and  thoufl^ 
Tnvernier  was  able  to  proceed,  Th^enot  found  it  prudent  to 
return  to  Shiraz,  and,  having  visited  the  ruins  of  Persepoli^ 
made  his  way  to  Basra  and  sailed  for  India  on  the  6tJi  of 
November  1665,  in  the  ship  "  Hopewell,"  arriving  at  the  port 
of  Surat  on  the  xoth  of  January  1666.  He  was  in  India  for 
thirteen  months,  and  crossed  the  country  by  Golconda  to 
Masulipatam,  returning  overland  to  Surat,  from  which  he  sailed 
to  Bander-Abbasi  and  went  up  to  Shiraz.  He  passed  the 
summer  of  1667  at  Isfahan,  disabled  by  an  acddental  pistol- 
shot,  and  in  October  started  for  Tabriz,  but  died  on  the  way  at 
Miyana  on  the  38th  of  November  1667. 

Thdvenot  was  an  accomplished  linguist^  akilled  in  Taridah, 
Arabic  and  Perrian,  and  a  curious  and  diligent  observer.  He 
was  alio  wdl  skilled  in  the  natural  sciences,  especially  in  botany, 
for  which  he  made  laige  collections  in  India.  His  personal  chair* 
acter  was  adminitde,  uid  his  writing  are  still  esteemed,  thouch 
it  has  been  justly  observed  that,  unlike  Chardin,  he  saw  only  tne 
outside  of  Eastern  life.  The  account  of  his  first  journey  was  pub- 
lished at  Paris  in  166^)  it  forms  the  first  part  of  his  collected 
Voyoijts.  The  licence  is  dated  Y^ixxaAMt  1063,  and  the  preface 
shows  that  Th6venot  btmseU  arranged  it  foe  publicatibn  before 
leaving  on  his  second  voyage.  The  second  and  third  parts  weie 
posthumously  published  from  his  journals  in  1674  and  1684  (all 
4to).  A  collected  edition  appeared  at  Paris  in  i<^,  and  a  second 
in  tsmo  at  Amsterdam  in  1727  <<  vols.).  There  is  an  indifferent 
English  translation  by  A.  Lovell  (fol.,  London,  1687). 

THIAZIHB8,  in  organic  cheniistry,  a  series  of  cyclic  com* 
pounds  containing  a  ring  system  of  "four  carbon  atoms,  one 
nitrogen  and  one  sulphur  atom.  These  may  be  grouped  in 
three  ways,  giving  the  following  skeletal  structures  ^-^ 
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Members  of  the  first  series  have  not  as  yet  been  isolated.  De> 
rivativcs  of  the  second  type  have  been  obtained  by  A.  Loch* 
mann  (£«r.  1896,  39,  p.  1429)  by  condensing  y-chlorbutyl- 
amine  with  carbon  bisulphide  or  with  mustard  oils  ta  the 
presence  of  caustic  alkali;  ^  M*  Kahan  («6n<.,  1897,  30,  p.  i^^i) 
on  condensing  bromhexylamine  hydnybromide  with  thioben* 
zamide: 

CHjCH(CH*)Br  j.        HS         ^  CHt  CH(CHj)S 

(CRt)f^  NHi  '•*HN:t  CdSl  ^^  (CH»)t6-N  6'ClH» 

Benzothiazines  are  obtained  from  ortho-aminobenzyl  halides 
andthio-amidcs: 

The  most  important  thiazlnes  are  those  derived  from  dass  lH^i 
thiodlpheqylamine,  Cd!»^\riH4,  b«ng  the  parent  substance 
of  the  mctfaylens  ^ue.  aeries  of  dycstuffs,    Thiodipbe^yttniBS 
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b  obuihcd  syntfaetCodiy  by  faeitiag  stilpbur  with  diphenyliuniiie 

or  by  the  condensation  of  ortho-aminothiopheno!  with  pyro- 
c&tcchlxi.  It  is  a  compound  of  neutral  reaction.  The  £rst 
known  dy«stu0  of  this  series  was  Lauth's  violet*  which  was 
p«epared  by  osddiziiig  paraphesylene  diamine  in  add  boIimioq 
iA  the  presence  of  sulphur.  By  tising  dimethyl  paraphenylene 
^minc  in  place  of  the  simple  diamine,  methyknc  blue  is 
ojitaincd.  The  relationship  of  these  substances  to  thiodiphenyl- 
ajmne  was  shown  by  A.  Bexnthaen,  who,  by  nitration  of 
thiodiphcnylamine,  obtained  a  dinitro-compotihd  which  on  re- 
duction was  converted  into  the  corresponding  di-amino-dcrlva- 
live  and  this  on  oxidation  yielded  lauth's  violet. 


miaire  (stli  Octbber  1795)  he  opposed  those  Tfaennldoiianii  who 
wi&ked  to  postpone  the  dissolution  of  the  Convoition.  At  the 
elections  for  the  Corps  L^gislatif  he  was  elected  1^  no  less  than 
thirty-two  departments.  It  was  only  by  the  intervention  of 
Boolay  de  la  Menrthe  that  he  escaped  transportation  after  the 
coup  d^itat  of  18  Fnictidor  (4th  September  1797),  and  he  then 
returned  to  the  practice  of  his  profession.  The  establishment 
of  the  consulate  brought  him  back  to  public  life.  He  was  made 
pzefect  of  the  Gironde,  and  then  member  of  the  council  of 
state,  in  which  capacity  he  worked  on  the  civil  code.  He  at 
this  time  had  Napoleon's  confidence,  and  gave  him  whole* 
hearted  support.    He  did  not  entirely  conceal  hb  disapproval 


j^  Yj^  Yffi  yN  ^^  ^^®  foundation  of  the  Legion  of 

OBi^     ^aBi-»NOb*c«Hi^     ^ORfNOj^NHs-aBi^     ^CA-NHa->BZftCiH»^  ^cuSi'ivn    Boaour,  Of  the  Cotttttdat  and  Of  the 
^  ^  ^  ,  Consulate  for  life,  and  his  appoint* 

Methylene  blue  is  the  most  important  of  all  blue  basic  dyes 
and  ia  put  on  the  market  frequently  in  the  form  of  its  zinc 
chloride  double  salt,  which  is  soluble  in  water.  Add  oxidants 
in  dilute  aqueous  solution  convert  it  into  methylene  azure. 

See  further  A.  Bernthsen«  Ann.,  230,  p.  73;  25T,  p.  i;  German 
Patents  ^5*39  (1887);  47374  (1888).  For  a  discussion  as  to  the 
constitution  of  these  dycstuffs,  whether  they  are  quaternary  am- 
monnim  satts  or  thtonium  salts,  see  A.  Hantzsch.  B«f.,  1906,  39, 
pp.  153,  1365;  F.  Kphrmann.  ibid,^  1906, 39,  p.  914. 


THIAZOLBS,  in  organic  chemistry,  a  series  of  heterocydic 
compounds  containing  the  grouping  shown  bdow;  the  re- 
placeable hydrogen  atoms  in  which  are  designated  a,  /3  and  /i. 
They  are  prepared  by  condensing  thio-amides  with  a-haloid 
ketones  or  aldehydes,  the  thio-amlde  reacting  as  the  tauto- 
meric thio-imino  acid.  Amino  derivatives  similarly  result  from 
thio-ureas  and  a-bahxd  ketones*,  the  oxy  derivatives  from 
Orsulphocyanoketones  by  the  action  of  caustic  alkali;  and  the 
carboxylic  adds  from  chloro-accto-acetic  ester,  &c.  and  thio- 
amidcs.  The  thiazolcs  are  somewhat  basic  in  character,  and 
combine  viath  the  alkyl  iodides  to  form  thiazolium  iodides. 

DihydroChlazoles  or  thiasoUnes,  aie  obtained  by  eonden^ng 
ethylene  dibromidcs  with  thlo-amkies;  by  the  action  of  /S-baloid 
alkylamiacs  on  thio-amtdes  (S.  G.ibrid,  Ber..  1891,  34,  p.  ^83; 
1996,  29,  p.  2610);  and  by  the  action  of  phosphorus  pcntasulpnide 
on  acyl-#-Dromalkylaffltdes  (A.  Salomon,  Ber^  1893,  26,  p.  1328). 
lliey  are^mudi  less  stable  than  the  thiaxoles*  The  benzothiaxolcs 
arc  a  series  of  weak  bases  formed  by  condensing  carboxylic  adds 
with  ortho-aminothiophcnols  (A.  W.  Hofmann,  Ber.,  1880,  13, 
p.  1324),  by  heating  the  acid  {milldes  with  sulphur  or  by  tjie 
oJcMation  of  thio-anUides.  On  fusion  with  caustic  alkalis  thty 
dflcompose  into  their  Constituent  aminotbiophenol  and  ecid.  Do* 
rivadves  of  this  group  are  important  as  substantive  cotton  dye- 
stuffs. 


S  CH 
HC:CH 
W)  (•) 
Huasolc 


> 


Bauothumle. 


TBIBAUDEAU*  CUJB  INTOINB,  Comte  (Z765-ZS54), 
Frendi  politician,  wa*  bom  on  the  33rd  of  March  1765,  the  son 
of  Antoine  de  Thibaudeau  (1739-18x3),  a  lawyer  of  Poitiers 
and  a  deputvto  the  States-Genecal  of  1789.  He  was  admitted 
to  the  bar  in  1787,  and  in  1789  accompanied  his  father  to  the 
States-General  at  Versailles.  When  he  retucned  to  Poitiea  in 
October  he  immediately  set  up  a  local  revolutionary  dub|  and 
in. 1792  was  returned  as  a  deputy  to  the  Convention. 

Thibaudcau  joined  the  party  of  the  Mountain  and  voted  for 
the  death  of  Louis  XVI.  unconditionally.  Nevertheless  he  in- 
curred a  certain  amount  of  suspicion  because  he  dedined  to 
join  the  Jacobin  Club.  In  May  1793  he  was  on  a  special  mission 
in  the  west  and  prevented  his  department  from  joining  the 
Federalist  movement.  Thibaudeau  occupied  himself  more  par- 
ticularly with  educational  business,  notably  in  the  organization 
of  the  museum  of  the  Louvre.  It  was  hs  who  secured  the 
inchision  of  Tom  Paine's  name  in  the  amnesty  of  Girondist 
deputies.  Secretary  and  then  president  of  the  Convention  for 
a  short  period,  he  served  on  the  Committee  of  Public  Safety 
and  of  Gencraly  Security.  After  the  insurrection  of  is  Vcnde- 
XXVI    14* 


ment  as  prefect  of  the  Bouches  du  Rh6ne,  with  ponsequent 
banishment  from  Paris,  was  a  acmi-disgince. 

A  peer  of  the  Hundred  Days,  he  fled  at  thn  aeeond  Restora* 
tion  to  Lausanne.  During  his  exile  he  lived  in  Vienna,  Prague, 
Augsburg  and  Brussels,  occupying  himself  with  his  Uimoires 
sur  la  Convention  et  le  ZHredoire  (Parift,  2  vols.,  1834);  Mhnoires 
suf  le  Coasulat:  par  un  ancien  consetUer  d'Hat  (Paris,  1837); 
Hisioiro  fSnSraU  de  NapeU^  Bonaparte  (6  vols.,  Paris  and 
Stuttgaxt,  2S27-28,  vol,  tiL  not  printed);  leC^ms/o/  et  V Empire 
vol.  I.  of  which  is  identical  irith  vol.  vL  of  the  Histoire  de 
NapoUon  (10  vols.»  1S34).  The  revolution  of  1830  permitted 
his  return  to  France^  and  he  lived  to  become  a  member  of  the 
Imperial  Senate  under  the  third  empire.  He  died  in  Paris  on 
th6  8th  of  March  1854  in  his  eighty-ninth  year. 

The  special  value  of  Tliibaudcau's  works  arises  from  the  fact 
that  he  wrote  only  of  those  events  of  which  he  had  personal  know- 
ledge, and  that  he  4iuotes  with  great  accuracy  Napoleon's  actual 
woras.  His  M^meires  sur  U  Considai  has  been  transtated  into 
English,  with  introduction  and  nooessary  notes,  by  G.  K.  Fortescue 
with  the  title  of  Bonaparte  and  the  Consulate  ^1008).  Among  the 
papers  left  by  Thibaudeau  were  documents  entitled  Afa  Biographie 
and  Mimoires  avant  ma  nominoHon  i  la  Convention.  These  were 
published  in  a  small  volume  (Paris  and  Niort.  1875)  which  indudea 
a  list  of  his  works  and  of  the  narrative  of  his  life.^ 

THIBAUT  (or  Tbeobaid)  IV*  (x  202-1253),  fionnt  of  Cham- 
pagne and  Brie,  and  lung  of  Navarre,  Fxendi  poet,  was  bora 
at  Troycs  in  120Z.  His  father,  Thibaut  IIL  of  Champagne, 
died  before  his  son's  birth,  and  his  mother,  Blanche  of  Navane» 
was  compelkd  to  resign  the  guattfianshlp  of  the  young  prince 
to  Philip  Augustus,  Iting  of  France,  but  there  is  Utile  doubt 
that  the  child  was  acqwdnted  with  Chretien  de  Troyes  and  the 
other  ttouvdres  who  found  patamage  at  the  court  of  Cham* 
pagnew  Thibaut's  venes  belong  to  what  is  called  "  courteous  " 
poetry,  but  they  have  a  peisonid  note  that  distinguishes  them 
from  mere  exercises.  They  are  addressed  to  Blanche  of  Castillo^ 
the  wife  of  Louis  VIIL,  and  Thibaut's  rclattons  «ith  her  hav» 
been  the  subject  of  much  controversy.  The  count  took  part 
with  Lofuis  in  the  crusade  against  the  Albigenses,  but  in  1226, 
with  no  aniarent  reason,  left  the  king  and  rettumed  to  (Cham- 
pagne^ Three  months  later  Louis  died  under  doubtful  drcum- 
stances,  and  Thibaut  was  accused  by  his  enemies  of  poisoning 
him  to  facihtate  his  own  intzigue  with  Blanche.  The  real 
reason  for  Thibaut's  desertion  appears  to  have  been  a  desire 
to  consolidate  his  position  as  heir-apparent  of  Navarre  by  an 
alliance  witli  the  disafTected  nobility  of  the  south  of  France, 
but  from  this  confederation  Blanche  was  skilful  enough  to 
detach  him.  The  resentment  of  the  league  involved  him  in  a 
war  in  which  Champagne  was  laid  waste,  and  his  capital  saved 
only  by  the  royal  interventicm.  Jn  1234  he  succeeded  his 
uncle,  Sancho  VII.,  as  king  of  Navarre,  and  from  this  period 
date  his  most  fervent  tongs  in  praise  of  ibis  lady.  The  crusade 
turned  Thibaut's  thoughts  to  reh'gion,  and  he  announced  his 
intention  of  singing  henceforth  only  in  honour  of  the  Virgin. 
Unfortunately  his  devotion  took  daricer  forms,  for  before  saiUtig 
for  the  Holy  Land  he  ordered  and  witnessed  the  burning  of  a 
hundred  and  eighty-three  unfortunate  men  and  women  con- 
victcd  uf  Manichaeism.  The  years  1239  and  tz4o  were  spent 
in  PalestloeA  and  from  the  time  of  his  return  Thibaut  devoted 


846 


THIBAUT,  A.  F.  J.— THIBAW 


himself  to  efforts  for  the  improrement  of  his  doimmons  that 
won  for  him  the  title  of  le  Ban,  He  died  at  Pampeluna  on  the 
14th  of  July  1253. 

Thibant  was  the  most  popnlar  of  all  the  15th  century  aong* 
wrttcra,  and  his  work  is  marked  by  a  grace  and  sweetnesfi  which 
he  owes  perhaps  in  part  to  his  association  «ich  the  troubadours 
of  the  south.  He  is  said  to  have  set  his  own  songs  to  music.  It 
seems  doubtful  whether  the  notes  that  have  come  down  to  us  can 
with  justice  be  attributed  to  him,  but  there  is  no  contesting  the 
musical  quality  of  his  verse.  His  fame  spread  beyond  the  iUps, 
and  Dante  admired  his  poetry.  He  was  one  of  the  most  celebrated 
authors  of  Jeux-partis,  elaborate  discussions  between  two  inter- 
locutors, usually  on  the  subject  of  love. 

His  works  were  edited  in  1851  by  P.  Tarb6  in  his  C/ums^mHters 
dt  Ckampagtu. 

THIBAUT,  ANTOH  FRIEDBICH  JUSTUS  (1774-1S40). 
Gennaa  jurist,  was  bom  at  Hameln,  in  Hanover,  on  the  4th  of 
Jtmuxy  X774,  the  son  of  an  officer  in  the  Hanoverian  army, 
of  French  Huguenot  desoenL  After  passing  his  school-days  in 
Hameln  and  Hano\'er,  young  Thibaut  entered  the  university 
of  Gdttingen  as  a  stuctent  of  Jurispnidenoei  went  thence  to 
KSnigiberg,  where  he  studied  under  Kant,  and  afterwards  to 
Kiel,  where  he  was  a  fellow-student  with  Niebuhr.  Here, 
after  taking  his  degree  of  doctor  juris,  he  became  a  Prtcat- 
doaent.  In  1798  he  was  appointed  extraordinary  professor  of 
civil  law,  and  in  the  same  year  appeared  his  Versucke  Uher 
einzdne  Tkeile  der  Tkeorie  des  Reckls  (1798),  a  collection  of 
essays  on  the  theory  of  law,  of  which  by  far  the  most  important 
was  entitled  Vberden  Einfluss  der  Philosophie  auf  die  Auslegung 
der  posiliveu  Gesette,  wherein  he  sought  to  show  that  history 
without  philosophy  could  not  interptf t  and  esqrfain  law.  In 
1799  was  published  his  Tkeorie  der  iogiscken  Auslegung  des 
r&mischen  Reckls,  one  of  has  most  remarkable  works.  In  1892 
he  published  a  riiort  criticism  of  Feuerbach's  theory  of  cximinal 
law,  which  recalls  in  many  ways  the  speculations  of  Bentham. 
The  same  year  appeared  Ober  Besitz  und  Verjdhrung,  a  treatise 
on  the  law  of  possession  and  the  limitation  of  actions.  In  1802 
Thibaut  was  called  to  Jena,  where  he  spent  three  years  and 
wrote,  in  Schiller's  summer-house,  his  chief  work,  System  des 
Pandektenreckts  (1803),  which  ran  into  many  editions.  The 
fame  of  this  book  depends  before  all  else  upon  the  fact  that  it 
was  the  first  modem  complete  compendium  of  the  subject, 
distiDguished  aUke  by  the  accuracy  of  its  sources  and  the 
freedom  and  anpedantic  manner  tn  whidi  the  subject  is  handled. 
It  is,  in  effect,  a  codification  of  the  Roman  law  as  it  then  obtained 
in  Germany,  modified  by  Canon  law  and  the  practice  of  the 
courts  into  a  comprehensive  system  of  Pandect  law.  At  the 
invitation  of  the  grand-duke  of  Baden  he  went  to  Heidelberg 
to  fill  the  chair  of  civil  law  and  to  asnst  in  organising  the 
university;  and  he  never  quitted  that  town,  though  he  re- 
ceived in  after  years,  as  his  fame  grew,  invitations  to  G5ttingen, 
Munich  and  Leipsig.  His  class  was  large,  his  influence  great; 
and,  except  Gustav  Hugo  and  Savigny,  no  civilian  of  his  time 
was  so  well  known.  In  18x4  appeared  his  CivUisiiscfte  Ahkand- 
lungen,  of  which  the  principal  was  his  famous  essay,  the  parent 
of  So  much  literature,  on  the  necesaty  of  a  national  code  for 
Gennany  {mde  infra).  In  1819  he  wa^  appointed  to  the  upper 
house  of  the  newly  constituted  Baden  parliament.  He  was- 
also  made  member  of  the  Scheidungsgcricht  (divorce  court). 
In  1636  Thibaut  pubKshed  his  BrOrterungefi  des  r&misckcn 
Reckls.  One  of  his  last  works  waS  a  contribution  in  1838  to  the 
Arckiv  fUr  die  civilistiscke  Praxis,  of  which  he  was  one  of  the 
editors  (see  below).  Thibaut  married,  in  x8oo,  a  daughter  of 
Professor  Ahlers  of  Kiel.  He  died  after  a  short  illness,  at 
Heidelberg,  on  the  29th  of  March  1840. 

Thibaut,  a  man  of  strong  personality  and  mahiy  consistent 
nature,  i^-as  much  more  than  a  jurist:  he  deserves  to  be  remem- 
bered in  the  history  of  music.  Palestrina  and  the  early  cxunpoeera 
of  church  music  were  his  delight;  and  in  1824  appeared  anony- 
mously his  work,  Ober  die  Keinheit  der  Tonkunst,  in  which  he 
eulogized  the  old  music,  and  especially  that  of  Palestrina.  He 
was  an  ardent  collector  of  old  compositions,  and  often  sent  young 
men  to  Italy,  at  his  own  expense,  to  discover  interesting  music^Q 
manuscripts.  Among  the  masters  of  German  prose,  too.  Thibaut 
holds  no  mean  place.  His  style  is  simple  and  manly,  but  rich  in 
the  happy  acddents  of  expression  which  come  only  to  true  artists. 


Most  of  TUbaut's  works  hav«  already  been  iMQtiQBed,  but  Ua 

essay  on  the  necessity  of  a  code  for  Germany  (JUber  die  Noikwen- 
digkeit  eines  oRegemeinen  burgerlichen  Rechtsfur  Deutsckland),  which 
was  inspired  by  the  enthusiasm  of  the  war  01  Uberatbn  and  written 
in  fourteen  days,  deserves  further  notice.  Thibaut  himsdf  ex- 
plained  in  the  Arckiv  fir  die  ciMisHscke  Praxis,  in  1838,  the  origia 
of  this  memocable  essay.  He  had  realized  the  change  denoted  oy 
the  march  of  German  soldiers  to  Paris  in  18 14,  and  the  happy 
future  opened  up  for  Germany.  The  s\'stem  of  small  states  he 
hoped  and  believed  would  continue;  for  the  big  state  he  considered 
crushing  to  the  life  of  the  iadividual  and  harmful  as  concentrating 
the  "  warm  life  "  trf  the  nation  in  one  central  point.  In  his  judg- 
ment the  only  unity  practicable  and  needful  for  Germany  was  that 
of  law;  and  for  this  he  urged  alt  the  German  governments  to  labour. 
The  essay  was  as  much  a  condemnation  of  the  entire  state  oif  juris- 
prudence as  an  argument  for  codificatbn;  it  was  a  challenge  to 
civilians  to  justify  their  very  existence.  Savigny  took  up  the 
challenge  thus  thrown  down;  and  a  long  controversy  as  to  points 
not  very  clearly  defined  took  place.  The  glory  of  the  controversy 
belonged  to  Savigny;  the  real  victory  restea  with  Thibaut. 

The  framcrs  en  the  new  GermaA  dvil  code  {birgerlickes  Cesetft- 
buck)  in  1879  were  indebted  for  the  airangement  ol  their  matter 
in  no  small  de^ee  to  Thibaut's  method  andclear  classification,  but 
beyond  this,  the  code,  based  on  the  common  law  of  the  several 
German  states,  which  was  adroitly  blended  by  the  usms  pandeetorum 
into  an  harmonious  whole,  does  not  reflect  nis  influence.  He  was 
one  of  the  earliest  to  criticise  the  divisions  found  in  the  Institutes, 
and  he  carried  on  with  Gustav  Hugo  a  conttovernr  as  to  these 
points. 

In  modem  German  legal  literature  Thibaut's  influence  is  not 
very  perceptible.  Even  at  Heiddbcrg  it  was  quicldy  superseded 
by  that  of  his  successor,  Karl  Adolf  von  Vangerow  (1805-1870), 
and  in  Germany  his  works  arc  now  little  used  as  text-books.  But 
those  best  able  to  judge  Thibaut  have  most  praised  him.  Austin, 
who  owed  much  to  him,  describes  him  as  one  ''  who  Cor  penetrating 
acuteness,  rectitude  of  judgment  and  depth  of  learning  and  elo-' 
quence  of  exposition,  may  be  placed  by  the  side  of  von  Savigny» 
at  the  head  of  all  living  civilians.'* 

For  further  information  as  to  Thibaut's  life  and  work,  see  Batint- 
stark,  Tkibaut,  BldUer  der  Brinnerung  (1841);  Karl  Hagennnn* 
Aus  dem  Lehen  H.  P.  J,  Tkibaut^  mil  Corrtspoudenu,  in  die  Preuss, 
JakrbUcher  (1880);  Teichmann,  in  HoUzendorfs  Rechtslexikoni 
and  £.  Landsberg,  in  AUgemeine  Deutscke  Btograpkie,  vol.  37. 

THIBAW,  or  Hsipaw,  one  of  the  Northern  Shan  States  of 
Burma.  It  is  called  by  the  Shans,  and  officially,  Hsipaw,  and 
also  frequently  6ng  Pawng  (the  name  of  an  old  capital).  It 
includes  four  states— Thibaw,  the  main  slate,  and  the  sul> 
states  of  M6ng  L6ng,  M5ng  Tung  and  Thonsd  (or  Hsumhsal). 
The  whole  state  has  an  area  of  5086  sq.  m.,  and  the  population 
in  X90Z  was  104,700.  The  main  state  lies  on  the  geological 
fault  which  mns  east  and  west  across  the  Shan  States,  from  the 
Salween  at  Kunl6ng  and  beyond' to  nearly  the  rim  of  the  Shan 
tableland  at  G6kteik.  It  is  therefore  broken  up  into  a  mast 
of  not  very  well-defined  ridges  and  ^ui^,  crossing  and  re-enter- 
ing. The  chief  plain  land  is  in  the  valley  of  the  Nam  Tu 
(Myit-ngd),  near  Thibaw  town,  and  the  valley  or  strath  of  the 
Pyawng  Kawng,Nawng  Ping  neighbourhood.  Elsewhere  the 
valleys  are  insignificant.  The  hills  on  the  M5ng  Tung  border 
reach  their  highest  elevations  in  the  peaks  Loi  Pan  (6848  ft.) 
and  Loi  Htan  (6270  ft.)..  To  the  north-west  of  Thibaw  town, 
on  the  Tawng  Peng  border,  Loi  Lam  rises  to  6486  ft.  The 
valley  of  the  Nam  Tu  marks  the  lowiest  point  in  the  state  at 
Thibaw  town,  about  1400  ft.,  and  rises  on  the  east  in  M9ng 
Tung  to  a  plain  level  of  about  3500  ft.,  and  on  the  west  in 
MOng  L6ng  to  a  confused  mass  of  hills  with  an  average  height 
of  4500  ft.,  broken  up  by  the  Nam  Yawn  and  Nam  Kaw  valleys, 
whichare  about  3000  ft.  above  mean  sea-level. 

The  chief  river  is  the  Nam  Tu  or  Myit-ng6,  also  frequently  caHed 
by  its  dassical  name  the  D6ktawadi.  The  main  stream  rises  in 
the  Salween-lrrawaddy  watershed,  and  is  enlar^  by  conridcrable 
tributaries.  At  Thibaw  town  it  is  350  yds.  wide  and  about  8  ft. 
deep,  with  a  fairly  strong  current.  The  Nam  Tu  is  navigable  onlv 
in  local  stretches,  and  between  Thonrft  and  Lawksawk  (Yatsauk) 
it  flows  through  a  gorge  between  cliffs  3000  to  4000  ft.  high. 
At  the  ^orge  of  Hokiit  (Ng6ktcik)  the  Nam  Htang  and  the  Nam 
Pas^  unite  to  form  the  Nam  Kilt,  which  passes  into  the  ground 
at  the  natural  bridge  where  the  Mandalay-Kunldng  railway  crosses 
the  gorge,  and  reappears  to  join  the  Nam  Tu.  The  bed  of  the 
Nam  K(it  is  about  1500  ft.  bck>w  the  general  level  of  the  country. 
Coal  is  found  at  various  places  in  the  state,  but  is  not  of  very  hi^h 
ouality.  Salt- wells  arc  worked  by  the  inhabitants  of  Mawhkio 
(Bau-gyo)  about  7  m.  from  Thibaw  town.  The  average  maximum 
temperature  at  the  beginning  of  April  is  about  96^  and  the  minimum 
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Jtbout  the  Mine  period  6s**  The  rainfall  average*  about  70  10. 
or  the  year.  The  chief  crope  are  rice,  cotton,  scsamum,  tea  m  the 
hills,  and  thenat,  the  leaf  of  a  tree  used  for  the  wrapper  of  the 
Burma.xOr  "green"  cheroot.  Cotton  doth  was  forroerty  much 
more  generally  manafactured  than  it  now  is,  and  a  coarse  country 
paper  is  also  niade«  Other  industries  are  merely  of  articles  for 
local  use.  The  government  cart  road  to  Lashio  passes  through 
the  centre  of  the  state,  and  from  this  various  unmetalled  roads 
fadiate  to  different  parts  of  the  state  and  the  neighbouring  states. 
The  Mandalay-KuBldn^  railway,  now  open  as  Car  as  Lashio,  also 
ftasses  through  the  capital.  Teak  forests  exist  along  the  banks  ol 
the  Nam  Tu  and  in  the  Mdng  Ldng  states,  but  both  have  been 
practifeiUy  exhausted,  and  will  have  to  be  closed  for  mamr  yc^rs. 
rirevioua  to  the  annexation,  and  in  a  general  way  still,  the  state 
is  administered  by  the  iottifrtpo,  or  chief,  aided  by  a  council  of  six 
amats  or  ministeri.  ^  Under  them  are  a  number  of  n^baintSt  who 
are  in  charge  of  circles  and  townships.  Each  ni-baing  nas  an 
asiyin,  or  clerk,  and  each  village  has  a  neadman,  or  kift-man.  The 
Omi^  supervise  the  administration  of  a  certain  number  of  districts. 
The  old  system  is  now  being  assimilated  to  that  followed  in  Burma. 
The  chief  Sao  Hk^  was  for  a  time  in  England.  (J.  G.  Sc.^ 

THIELHAl^,  JOHANH  ADOLF,  Fseiresk  von  (1765- 
1824),  Prussian  cavalry  soldier,  was  bom  at  Dresden.  Entering 
the  Saxon  cavalry  in  1783,  he  saw  service  against  the  French 
in  the  Revolutionary  Wars  and  in  the  Jena  campaign.  When, 
after  the  disaster  of  Jena,  Saxony  allied  herself  with  her  con- 
queror, Thielmann  accompanied  the  Saxon  contingent  which 
fought  at  the  siege  of  Danzig  and  at  Friedland.  In  1809,  as 
colonel  of  a  Free-Corps,  he  opposed  the  advance  of  the  Austrians 
into  Saxony,  and  was  rewarded  for  his  services  with  the  grade 
of  major-general,  further  promotion  to  lieutenant-general  fol- 
lowing in  18x0.  As  commander  of  the  Saxon  Heavy  Cavalry 
JBrigade  he  look  part  in  the  advance  on  Moscow  two  years 
later,  apd  his  conduct  at  Borodino  attracted  the  attention  of 
Napoleon,  who  took  Thielmann  into  his  own  suite.  His  own 
sovereign  at  the  same  time  made  him  Freihcrr.  In  the  war  of 
Liberation  Thielmann  took  ^^  prominent  part;  as  governor  of 
Tozgau,  by  his  king's  orde^  he  at  first  observed  the  strictest 
neutrality,  but  on  receipt  of  an  order  to  band  over  the  fortress 
to  the  French  he  resigned  his  command  and,  accompanied  by 
his  staff  officer  Aster,  joined  the  allies.  As  a  Russian  general 
he  was  employed  in  reorganizing  the  Saxon  army  after  Leipzig, 
and  in  1814  he  commanded  the  Saxon  corps  operating  in  the 
Low  Countries.  Early  in  the  following  year  he  became  a 
lieutenant-general  in  the  Prussian  service,  and  in  command  of 
the  3rd  army  corps  he  took  part  in  the  Waterloo  campaign. 
From  the  field  of  Ligny  he  retired  with  the  rest  of  BlUcher's 
army  on  Wavre,  and  when  the  other  corps  marched  towards 
Waterloo,  Thielmann  covered  this  movement  against  Grouchy, 
fighting  the  spirited  action  of  Wavre  (June  18-19).  He  was 
later  a  corps  conuntMider  at  Miinster  and  at  Cobjenz,  and  at 
the  latter  place  be  died  in  1824. 

See  von  HCitet,  Biog^aphiscke  Skitae  des  Generals  von  Thielmann 
(Berlin.  1828);  von  Holzcndorff,  Beitrdge  tur  Biographie  des 
Generals  Freiherm  von  Thielmann  (Dresden,  1830);  von  Petcrs- 
dorf,  General  Johann  Adolf  Freiherr  von  Thielmann  (Leipzig,  1894). 

THIERRY,  the  name  of  two  French  historians,  the  brothers 
Augustin  and  AmM6e,  both  ot  whom,  though  their  literary 
and  historical  powers  were  far  from  being  equal,  displayed,  the 
same  devotion  to  historical  study. 

I.  Jacques  Nicolas  Augustxn  Thiersy  (1795-1856),  the 
dder  and  more  gifted}  was  bom  at  Blois  on  the  loth  of  May 
1795.  He  had  no  advantages  of  birth  or  fortune,  but  i^as 
greatly  distinguished  at  the  Blois  Grammar  School,  and  entered 
the  &cok  normoie  supirieure  (181 1).  In  1813  he  left  it,  and  was 
sent  a5  a  professor  to  Compile,  but  stayed  there  a  veiy  short* 
time.  His  ardent  and  generous  nature  led  him  to  embrace  the 
ideas  of  the  French  Revolution  with  enthusiasm,  and  he  became 
fired  with  Saint  Simon's  ideal  society  of  the  future.  He  became 
the  secretary,  and,  as  he  would  say  himself,  the  "  adopted  son  " 
of  the  famous  visionary  (1814-17);  but,  while  most  of  Saint 
Smon's  followers  turned  their  attention  to  the  affairs  of  life, 
devoting  themselves  to  the  problems,  both  theoretical  and 
practical,  of  political  economy,  Thierry  turned  his  to  history. 
Hit  imagination  had  been  powerfully  impressed  by  readiof 


Lo  Martyrs t  in  which  ChAteaubriand  had  contrasted  the  two> 
civilizations  and  the  two  races  from  which  the  modem  world 
has  sprung.  His  romantic  ardour  was  later  still  further 
nourished  by  the  works  of  Sir  Walter  Scott,  and  though  he  did 
not  himself  actually  write  romances,  his  conception  of  history 
fully  recognized  the  dramatic  element.  His  main  ideas  on  the 
Germanic  invasions,  the  Nornan  Conquest,  the  formation  of 
the  Communes,  the  gradual  ascent  of  the  nations  towards  free 
government  and  parliamentaxy  institutions  are  already  ob- 
servable in  the  articles  contributed  by  him  to  the  Censewr 
ewopttn  (1817-20),  and  later  in  his  Ldkres  sur  I'kistoire  de 
Pranu  (1820).  From  Fauriel  he  leamt  to  use  the  original 
authorities;  uid  by  the  aid  of  the  Latin  duonicles  and  the 
collection,  as  yet  very  ill  understood,  of  the  An^o-Saion  laws^ 
he  composed  his  Histaire  de  la  dmquile  de  VAnglderre  par  Us 
Normandst  the  appearance  of  which  was  greeted  with  great 
enthusiasm  (1825).  It  wa&  written  in  a  style  at  (mce  precise 
and  picturesque,  and  was  dominated  by  aa  idea,  at  onco 
generous  and  false,  that  of  Anglo-Saxon  liberty  resisting  the 
invasions  of  northern  barbarians,  and  reviving,  in  spite  of 
defeat,  in  the  parliamentary  monarchy.  His  artistic  talent  as 
a  writer  makes  the  weaknesses  and  deficiencies  of  his  scholar* 
ship  less  obvious.  This  work,  the  preparation  of  which  had 
required  several  years  of  hard  work,  cost  Thieny  his  eye- 
sight; in  1826  he  was  obliged  to  engage  secretaries  and  in  1830 
became  quite  blind.  Notwithstanding,  he  continued  to  pro- 
duce works.  In  1827  ho  r^ublished  his  LcUres  sur  VhUt^e 
de  France,  with  the  addition  of  fifteen  new  ones,  in  which  he 
described  some  of  the  more  striking  episodes  in  the  histoiy 
of  the  rise  of  the  medieval  communes.  The  chronicles  of  the 
nth  and  12th  centuries  and  a  few  conununal  charters  provided 
him,  without  requiring  a  great  amount  of  erudition,  with- 
materials  for  a  solid  work.  For  this  reason  his  work  on  the 
communes  has  not  become  so  out  of  date  as  his  Norman  Con- 
quest; but  he  was  too  apt  to  generalize  from  the  facts  furnished 
by  a  few  striking  cases  which  occurred  in  a  small  portion  of 
France,  fuid  helped  to  spread  among  the  public,  and  even 
anumg  professional  historians,  mistaken  ideas  concerning  one 
of  the  moat  complex  problems  relating  to  the  social  origins  of 
France.. 

Thieny  was  ardent  in  his  applause  of  the  July  RevoIutuxL 
and  the  triumph  of  liberal  ideas;  at  this  time,  too,  his  brother 
Amid^e  was  appointed  prefect,  anc)  he  went  to  live  with  him 
for  four  years.  He  now  re-edited,  under  the  title  of  Dix  ans 
d'iludes  kistoriques,  his  first  essays  in  the  Censeur  europHn  and 
the  Courrier  fran^ais  (1834),  and  composed  his  Rials  des  kmps 
mfr<mnp€nSf  in  which  he  reproduced  in  a  vivid  and  dcaroatic 
form  some  of  the  most  characteristic  stories  of  Gregory  of 
Tours.  These  lUcUs  appeared  first  In  the  Rtttu  des  deuie 
mondes;  when  collected  in  volume  form,  they  were  preceded 
by  long  and  interesting  Considerations  sur  Vhistoire  de  France, 
From  the  7th  of  May  1830,  Thieny  had  already  been  a  member 
of  the  Acadimie  des  luscripiious  et  BtlUs  Lettres;  in  184 1,  on 
the  motion  of  Villcmain,  the  French  Academy  awarded  him 
the  first  Prix  Coberi,  which  became  a  kind  of  literary  inherit* 
ance  for  him,  being  renewed  in  his  favour  fifteen  years  in 
succcsaioh.  Moreover,  he  had  been  allotted  the  task  of  publish- 
ing in  the  series  of  the  Documents  inidits  a  seleaion  of  acts 
bearing  on  the  history  of  the  Third  Estate.  By  the  aid  of 
zealous  collabcMrators.  (including  Bourquelot  and  Louandre)  he 
compiled,  in  four  volumes,  a  valuable  Recueil  des  monumenU 
ittidUs  de  Pkistoire  du  Tiers  £tal  (1850-70),  which,  however, 
bear  only  on  the  northern  part  of  Fiance.  The  preface 
appeared  afterwards  in  a  separate  volume  under  the  title  of 
Histoire  du  Tiers  £lat.  To  Thierry  belongs  the  credit  for 
inaugurating  in  France  the  really  critical  study  of  the  communal 
institutions,  and  we  cannot  make  him  responsible  for  the 
neglect  into  which  it  relapsed  after  his  death.  The  last  years 
of  his  life  were  clouded  by  domestic  griefs  and  by  illness.  In 
1844  he  lost  his  wife,  Julie  de  Qu£rengal,  an  intelligent  woman, 
who  had  been  to  him  a  collaborator  as  capable  as  sbe  was 
devoted.  "^The  revolution  of  1848  inflicted  on  him  a  final  hlow» 
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by  overturning  that  rdgirae  of  the  Liberal  bourgeoisie  the 
triumph  of  which  he  had  hailed  and  justified  as  the  necessary 
outcome  of  the  whole  course  of  French  history.  He  began  to 
distrust  the  rationalistic  opinions  which  had  hitherto  estranged 
him  from  the  Church.  When  Catholic  writers  animadverted 
'On  the  "  historical  errors  "  in  Ws  writings  he  promised  to  correct 
them,  and  accordingly  we  find  that  in  the  final  edition  of  his 
Histoire  de  la  ConquHe  his  severe  judgments  on  the  policy  of  the 
court  of  Rome,  together  with  some  faults  of  detail,  are  elimi« 
nated.  Though  he  did  not  renounce  his  Liberal  friends,  he 
sought  the  conversation  of  enlightened  priests,  and  just  before 
his  death  he  seems  to  have  been  disposed  to  enter  the  pale  of 
the  Church.  He  died  in  Paris  on  the  22nd  of  May  1856,  after 
several  years  of  sufTering  endured  with  heroism. 

II.  Am£d£e  Simon  Dominique  Thierrv  (1797-1873)  was  the 
younger  brother  of  Augustin,  and  was  bom  on  the  2nd  August 
1797.  He  began  life  as  a  journalist  (after  an  essay,  like  his 
brother,  at  schoolmastcring),  was  connected  with  the  famous 
romantic  harbinger  the  Globe^  and  obtained  a  small  government 
derkship.  His  first  book  was  a  brief  history  of  Guicnne  in  1825, 
and  three  years  later  appeared  the  first  volume  of  the  Hisioire 
des  GauloiSf  which  was  received  with  much  favour,  and  obtained 
him,  from  the  royalist  premier  Martignac,  a  history  professor- 
ship at  Besancon.  He  was,  however,  thought  too  liberal  for  the 
government  of  Charles  X.,  and  his  lectures  were  stopped,  with 
the  result  of  securing  him,  after  the  revolution,  the  important 
post  of  prefect  of  the  Haute-Saftne,  which  he  held  eaght  years. 
During  this  time  he  published  nothing.  In  1838  he  was  trans- 
ferred to  the  council  of  state  as  master  of  requests,  which  post 
be  held  through  the  revolution  of  1848  and  the  coup  d*Het  till 
i860,  when  he.  was  made  senator— a  paid  office,  it  must  be 
remembered,  and,  in  effect,  a  lucrative  sinecure.  He  also 
passed  throtigh  all  the  ranks  of  the  Legion  of  Honour,  became 
a  member  of  the  Academic  des  Inscriptions  in  1841,  and  in  1862 
received  the  honorary  degree  of  D.C.L.  at  Oxford.  He  had, 
except  during  the  time  of  his  prefecture,  never  intermitted  his 
literary  work,  being  a  constant  contributor  to  the  Revue  des 
deux  mondes,  his  articles  (usually  worked  up  afterwards  into 
books)  almost  all  dealing  with  Roman  Gaul  and  its  period. 
The  chief  were  the  Histoire  des  GauloiSy  3  vols.  (1828,  1834, 
1845;  the  8th  edition  of  vol.  i;  appeared  in  1876);  Histoire 
de  la  Gaule  sous  V administration  romaine  (3  vols.,  1840-47; 
and  ed.  1871) ;  Histoire  d^Attila,  de  sesJUs  et  suceesseursjusqu'A 
Vitablissement  des  Hongrois  en  Europe  (1856;  5th  ed.  in  1874); 
Tableau  de  l^Empire  romain  (1862;  5th  ed.  in  1871;  now  quite 
out  of  date);  Ricils  de  I' histoire  romaine  an  V*  sitcle:  la  lutle 
centre  Us  Barbares,  and  les  lutles  religiettses  (x86o;  2nd  ed.  in 
6  vols.  1880).  He  died  in  Paris  on  the  27th  of  March  1873. 
His  son,  Gilbert  Augustin  Thierry  (born  1843),  who  began  a 
Uterary  career  by  articles  on  Les  Rivolutions  d'Angletene  (1864) 
and  some  Essais  d*histoire  religieuse  (1867),  afterwards  oonfmcd 
himself  to  the  writing  of  novds.  (C.  B.*) 

THIERS,  LOUIS  AOOLPHE  (i797*i877)>  French  statesman 
and  historian,  was  bom  at  Marseilles  oo  the  i6th  of  April 
1797.  His  family  are  somewhat  grandiloquently  spoken  of  as 
"cloth  merchants  ruined  by  the  Revolution,"  but  it  seems 
that  at  the  actual  time  of  his  birth  his  father  was  a  locksmith. 
liHs  mother  belonged  to  the  ftimily  of  the  Ch^niers,  and  he  was 
well  educated,  first  at  the  lycie  of  Marseilles,  and  then  in  the 
faculty  of  law  %t  Aix.  Here  he  began  his  lifdong  friendship 
with  Mignet,  and  was  called  to  the  bar  at  the  age  of  twenty- 
three.  He  had,  however,  little  taste  for  law  and  much  for 
literature;  and  he  obtained  an  academic  |Mize  at  Aix  for  a 
discourse  on  Vauvenargues.  In  the  early  autumn  of  1821 
Thiers  went  to  Paris,  and  was  quickly  introduced  as  a  contri- 
butor to  the  Constituiionnd.  In  each  of  the  years  immediately 
following  his  arrival  in  Paris  he  collected  and  pubUshed  a 
volume  of  his  articles,  the  first  on  the  salon  of  1822,  the  second 
on  a  tour  in  the  Pyrenees.  He  was  put  out  of  all  need  of 
money  by  the  singular  benefaction  of  Cotta,  the  well-known 
Stuttgart  puUisher,  who  was  part-proprietor  of  the  Consti^ 
ftakmnil,hxkd  made  over  to  Thiers  his. dividends,  or  part  of 


them.  Meanwhile  he  became  very  well  known  ui  Uberal 
society,  and  he  had  begun  the  celebrated  Histoire  de  la  riudu' 
tion  franfaise,  which  founded  his  literary  and  helped  has 
political  fame.  The  first  two  volumes  appeared  in  1823,  the 
last  two  (of  ten)  in  1827. "  The  book  brought  him  little  profit 
at  first,  but  became  immensely  popular.  The  well-known 
sentence  of  Carlyle,  that  it  is  "  as  far  as  possible  from  meritiag 
its  high  reputation,"  is  in  strictness  justified,  for  all  Thiers's 
historical  work  is  marked  by  extreme  inaccuracy,  by  prejudice 
which  passes  tlie  limits  of  accidental  unfairness,  and  by  aa 
almost  complete  indifierence  to  the  merits  as  compared  with 
the  successes  of  his  heroes.  But  Carlyle  himself  admits  that 
Thiers  is  "  a  brisk  man  in  his  way,  and  will  tell  you  much  if 
you  know  nothing."  Coming  as  the  book  did  just  when  the 
reaction  against  the  rev6luUoa  was  about  to  turn  into  another 
reaction  in  its  favour,  it  was  assured  of  success. 

For  a  moment  it  seemed  as  if  the  author  had  dcfiniteljff 
chosen  the  lot  of  a  literary  man,  not  to  say  of  a  literary  hack. 
He  even  planned  an  Hisioire  giniralc  But  the  accession  to 
power  of  the  Polignac  ministry  in  August  1829  changed  his 
projects,  and  at  the  beginning  of  the  next  year  Thiers,  with 
Armand  Carrel,  Mignet,  and  others  started  the  National^  a 
new  opposition  newspaper.  Thiers  himself  was  on'e  of  the 
souls  of  the  actual  revolution,  being  credited  with  "  overcoming 
the  scruples  of  Louis  Philippe,"  perhaps  no  Herculean  task. 
At  any  rate  he  had  hi$  reward.  He  ranked  as  one  of  the 
Radical  supporters  of  the  new  dynasty,  in  opposition  to  the 
party  of  which  his  rival  Guizot  was  the  chief  literary  man, 
and  Guizot's  patron,  the  due  de  Broglic,  the  main  pillar.  At 
first  Thiers,  though  elected  deputy  for  Aix,  obtained  only 
subordinate  places  in  the  ministry  of  finance.  After  the  over- 
throw of  his  patron  Laffitte,  he  became  much  less  radical,  and, 
after  the  troubles  of  June  1832,  was  appointed  to  the  ministry 
of  the  inlcrior.  He  repeatedly  changed  his  portfolio,  but  re- 
mained in  office  for  four  years,  became  president  of  the  council 
and  in  cITcct  prime  minister,  and  began  his  scries  of  quarrels 
and  jealousies  with  Guizot.  At  the  time  of  his  resignation  in 
1836  he  was  foreign  minister,  and,  as  usual,  wished  for  a  spirited 
policy  in  Spain,  which  he  could  not  carry  out.  He  travelled 
in  Italy  for  some  time,  and  it  was  not  till  1838  that  he  began  a 
regular  campaign  of  parliamentary  opposition,  which  in  March 
1840  made  him  president  of  the  council  a:id  foreign  minister 
for  the  second  time.  But  he  held  the  position  barely  six  months, 
and,  being  unable  to  force  on  the  king  an  anti-English  and 
anti-Turkish  policy,  resigned  on  the  aglh  of  October,  He  now 
had  little  to  do  with  politics  for  some  years,  and  spent  his  timft 
on  his  Hisioire  du  Consulat  el  de  V Empire,  the  first  volume  of 
which  appeared  in  1845.  Though  he  was  still  a  member  of  the 
chamber  he  spoke  rarely,  till  after  the  beginning  of  1846,  when 
he  was  evidently  bidding  once  more  for  power.  Immediately 
before  the  revolution  of  February  he  went  to  all  but  the  greatest 
lengths,  and  when  it  broke  out  he  and  Odillon  Barrot  were 
summoned  by  the  king;  but  it  was  too  late.  Thiers  was  unable 
to  govern  the  forces  he  had  helped  to  gather,  and  he  resigned. 

Under  the  repubUc  he  took  up  the  position  of  conservative 
republican,  which  he  ever  afterK'ards  maintained,  and  he 
never  took  office.  But  the  consistency  of  his  conduct,  cspeci* 
ally  in  voting  for  Prince  Louis  Napoleon  as  president,  was 
often  and  sharply  criticized,  one  of  the  criticisms  leading  to  s 
duel  with  a  fellow-deputy,  Bixio.  He  was  arrested  at  the  coup 
d'itat,  was  sent  to  Mazas,  and  then  escorted  out  of  France. 
But  in  the  following  summer  he  was  allowed  to  return.  For  the 
next  decade  his  history  was  almost  a  blank,  his  time  being 
occupied  for  the  m<Mt  part  on  The  Consulate  and  the  Empire. 
It  was  not  till  1863  that  he  re-entered  political  life,  being 
elected  by  a  Parisian  constituency.  For  the  seven  years 
following  he  was  the  chief  speaker  among  the  small  band  of 
anti-Imperiah'sts  in  the  French  chamber,  and  was  regarded 
generally  as  the  most  formidable  enemy  of  the  empire.  While 
nominally  protesting  against  its  foreign  enterprises,  he  per- 
petually harped  on  French  loss  of  prestige,  and  so  contributed 
more  than  any  one  elw  to  itir  up  the  fatal  spirit  which  brought 
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on  the  war  of  1870.  Even  ^cn  fixe  Mbcral-Tmpctialist 
OIHvier  ministry  was  formed,  he  maintained  at  first  an  anything 
but  benevolent  neutrality,  and  then  an  open  opposition,  and  it 
is  impos&ibie  to  be  sure  whether  mere  "  canaincss,"  or  some- 
thing better,  kept  him  from  joining  the  government  of  the 
National  Defence,  of  which  he  was  in  a  manner  the  author. 

Nevertheless  the  collapse  of  the  empire  was  a  great  oppor- 
tunity Tor  Thiers,  and  it  was  worthily  accepted.  He  undertook 
hi  the  latter  part  of  September  and  the  first  three  weeks  of 
October  a  ciirular  tour  to  Che  different  courts  of  Europe  in 
the  hope  of  obtaining  some  tetcrvention,  or  at  least  some  good 
offices.  The  mission  was  unsuccessful;  bat  the  negotiator 
was  on  its  conclusion  immediately  charged  with  another— that 
of  obtainhig,  if  possible,  an  armistice  directly  from  Prince 
Bismarck.  The  armistice  having  been  arranged,  and  the 
opportunity  having  been  thus  obtdned  of  electing  a  National 
Assembly,  Thiers  was  chosen  deputy  by  more  than  twenty 
constituencies  (of  which  he  preferred  Paris),  and  was  at  once 
elected  by  the  Assembly  itsdf  practically  president,  nominally 
diefdu  ptnmnr  ex&utif.  He  lost  no  time  in  choosing  a  coalition 
cabinet,  and  then  personally  took  up  the  negotiation  of  peace. 
Probably  no  statesman  has  ever  had  a  more  disgusting  task; 
and  the  fact  that  he  discharged  it  to  the  satisfaction  of  a  vast 
majority  is  the  strongest  testimony  to  Thiers's  merits.  He 
succeeded  in  convincing  the  deputies  that  the  peace  was  neces- 
sary, and  it  was  (March  i,  1871)  voted  by  more  than  five 
to  one. 

Thiers  held  office  for  more  than  two  years  after  this  event, 
which  shows  the  strength  of  the  general  conviction  that  he  alone, 
could  be  trusted.  He  had  at  first  to  meet  and  crush  at  once' 
the  mad  enterprise  of  the  Pars  commune.  Soon  after  this 
was  accomplished  he  became  (August  30th)  in  name  as  well  as 
in  fact  president  of  the  republic. 

His  strong  personal  will  and  in6ex!ble  opinions  had  much 
to  do  with  the  resurrection  Of  Prance;  but  the  very  same  facts 
made  it  inevitable  that  he  should  cJtcite  violent  opposition. 
He  was  a  confirmed  protectionist,  and  free  trade  ideas  had  made 
great  way  in  France  under  the  empire;  he  was  an  advocate 
of  long  miKtary  service,  and  the  devotees  of  h  reoancke  were 
all  for  the  introduction  of  general  and  compulsory  but  short 
service.  Both  his  talents  and  his  temper  made  him  utterly 
indisposed  to  maintain  the  attitude  supposed  to  be  incumbent 
on  a  republican  president;  and  his  tongue  was  never  »  care- 
fully governed  one.  In  January  187a  he  formally  tendered 
his  resignation;  and  thou^  it  was  refused,  ahnoat  all  parties 
disliked  him,  while  his  chief  supporters— men  like  R^musat, 
Barth6Iemy  Saint-HSaire  and  Jules  Simoih--^ere  men  rather 
of  the  past  than  of  the  present 

Hie  year  1873  was,  as  a  parliamentary  year  in  Fimte,  occu- 
pied to  a  great  extent  with  attacks  on  Thiers.  In  the  early 
spring  regulations  were  proposed,  and  on  April  13th  were  carried, 
which  were  intended  to  restrict  the  executive  and  especially 
the  parliamenUry  powers  of  the  president.  On  the  «7th  of  the 
tome  month  a  contested  election  in  Paris,  resultnig  in  the  return 
of  the  opposition  candidate,  M.  Barodot,  was  regaided  as  a 
grave  disaster  for  the  Thiers  government,  and  that  government 
was  not  much  strengthened  by  a  dissolution  and  reconstitution 
of  the  cabinet  on  May  tqUl  Immediately  afterwards  the 
question  was  brought  to  a  head  by  an  inteipdiation  moved  by 
the  due  de  Broglie.  The  president  dedaied  that  he  should 
take  this  as  a  vote  of  want  of  confidence;  and  in  the  dd>ates 
which  followed  a  vote  of  this  character  (though  on  a  different 
formal  issue,  and  proposed  by  M.  Emoul)  was  carried  by  16 
votes  in  a  house  of  704.    Thiers  at  once  resigned  (May  34th). 

He  survived  his  fall  four  years,  continuing  to  sit  in  the 
Assembly,  and,  alter  the  diaaolution  of  1876,  in  the  Chamber 
of  Deputies^  and  somethnes,  though  rarely,  speaking.  He  was 
also,  on  the  occasion  of  this  dissolution,  elected  senator  for 
BcUort;  which  his  exertions  had  saved  for  France;  but  he 
|»efeTred  the  lower  lioiise,  where  he  sat  as  of  old  for  Paris. 
On  May  z6th  1877,  he  was  one  ol  the  "  363  "  who  voted  want 
of  qmfiiiynry  m  the  Broglie  ministry  (thqs  payiitf  his  debu), 


and  he  took  considerable  part  in  organizing  the  subsequent 
electoral  campaign.  But  he  was  not  destined  to  tee  its  success, 
being  fataQy  struck  with  apoplexy  at  St  (jermain-en-Laye  on 
September  3rd.  Thiers  had  long  been  married,  and  his  wife 
and  sister-in-law,  Mile  Dosne,  were  his  constant  companions; 
but  he  Idt  no  children,  and  luid  had  only  one — a  daugfatei^— 
who  long  predeceased  him.  He  had  been  a  member  of  the 
Academy  since  1834.  His  personal  appearance  was  remarkable> 
and  not  imposing,  for  he  was  very  short,  with  plain  features, 
ungainly  gestures  and  mannen,  very  neaisstghted,  and  of  dis- 
agreeable voice;  yet  he  became  (after  wisely  giving  up  an 
attempt  at  the  ornate  style  of  oratory)  a  very  effective  speaker 
in  a  kind  of  conversational  manner,  and  in  the  epigram  of 
debate  he  had  no  superior  among  the  statesmen  of  his  time 
except  Lord  Beaconsfield. 

Thiers  was  by  far  the  most  gifted  and  interesting  of  the  eroup 
of  literary  statesmen  which  formed  a  unique  feature  in  the  Frencn 
political  tilstory  of  the  19th  century.  There  are  only  two  who  are 
at  all  comparable  to  him — Guizot  and  Laroartine;  and  as  a  8tate» 
man  be  stands  far  above  both.  Nor  is  tlus  eminence  merely  due 
to  his  great  opportunity  in  1870;  for  Guizot  might  under  Louis 
Philippe  have  almost  nmde  himself  a  French  Walpole,  at  least  a 
Frencn  Pahnerston,  and  Lamartine*B  opportunities  after  1848  werev 
for  a  man  of  politick  genius,  illimitable.  But  both  failed — ^LAmar^ 
tine  almost  ludicrou^ — while  Thiers  in  hard  conditions  made  a 
striking  if  not  a  brilliant  success.  But  he  only  eliowed  well  when 
he  was  practically  snpreme.  Even  as  the  minister  of  a  constitu- 
tional monarch  his  intolerance  of  interference  or  joint  authority, 
his  temper  at  once  imperious  and  Intriguing,  tus  Inveterate  indina- 
tioa  towards  hrigue,  that  is  to  sav,  underhand  rivalry  and  caballing 
for  power  and  place,  showed  themselves  unfavourably ;  and  his 
constant  tendency  to  inflame  the  aggressive  and  chauvinist  spirit 
of  his  country  neglected  fact,  was  not  based  on  any  just  estimate 
of  the  relative  power  and  interests  of  Fiance,  and  led  his  country 
more  than  once  to  the  verge  of  a  great  calamity.  In  opposition* 
both  under  Louis  Philippe  and  under  the  empire,  and  even  to  some 
extent  in  the  last  four  years  of  his  life,  his  worst  qualities  uTre 
always  manifested.  But  with  all  these  drawbacks  he  con(]uered 
and  will  retain  a  place  In  what  is  perhaps  the  highest,  as  it  is  cer* 
tainly  the  smallest,  class  of  statesmen — the  class  of  those  to  whom 
their  country  has  had  recourse  in  a  great  disaster,  who  have  shown 
in  bringing  her  through  that  disaster  the  utmost  constancy,  courage, 
devotion  and  skilly  and  who  have  been  rewarded  by  as  much 
success  as  the  occasion  permitted. 

As  a  (ban  of  letteiB  Thiers  is  very  much  smaller.  He  has  not 
only  the  fault  of  diffuseness,  which  is  common  to  so  many  of  the 
best-known  historians  of  his  century,  but  others  as  serious  or  more 
so.  The  charge  of  dishonesty  is  one  never  to  be  lightly  made 
against  men  of  such  distinction  as  his,  especiidly  when  their  evident 
confidence  in  their  own  infallibility,  their  iaouity  of  ingenious 
casuistry,  and  the  strength  of  will  which  makes  thcm^  (unconsciously, 
no  doubt)  close  and  keep  dosed  the  eyes  of  their  mind  to  all  incon- 
venient facts  and  inferences,  supply  a  more  charitable  explanation. 
But  it  is  certain  that  from  Thtcrs's  dealings  with  the  men  of  the 
first  revolution  to  his  dealings  with  the  battle  of  Waterloo,  constant, 
angry  and  well-suppqrtcd  protests  against  his  unfairness  were  not 
lacking.  Although  his  seareh  among  documents  was  .undoubtedly 
wide.  Its  results  are  by  no  means  always  accurate,  and  his  admirers 
themselves  admit  great  inequalities  of  style  in  him.  These  char- 
acteristics reappear  (accompanied,  however,  bv  frequent  touches 
of  the  ef)|^rammadc  power  above  mentioned,  which  seems  to  have 
come  to  Thiers  more  readily  as  an  orator  or  a  journalist  thanks  an 
historian)  in  his  speeches,  which  after  his  death  were  collected  in 
many  volumes  by  his  widow^  Sainte-Beuvc,  whose  notices  of 
Thiers  are  generally  kindly,  says  of  htm,  "  M.  Thiers  salt  tout, 
tranche  tout,  patle  de  toat,"  and  this  omniscience  and  "  cocksure* 
ness  "  (to  use  ue  word  of  a  prime  minister  of  England  contemporary 
with  this  prime  minister  of  France)  are  perhaps  the  chief  pervading 
features  both  of  the  statesman  ana  the  man  of  letters. 

His  histories,  in  many  different  editions,  and  his  speeches,  as 
above,  are  easily  accesMble;  his  minor  works  and  newspaper 
articles  have  not.  we  believe,  been  collected  in  any  form.  Several 
years  after  his  death  appeared  Deux  opuscvUs  (1891)  and  MHanges 
tttMiks  (1802).  while  NoUs  el  s&iaenirs,  1870-73,  were  published  in 
1001  by  "  F.  D.,"  hb  ststernn-law  and  constant  companion,  MHc 
Felicie  Dosne.  Works  on  him,  by  M.  Lava,  M.  de  Mazade,  his 
colleague  and  friend  M.  Jules  Simon,  and  othtfs,  are  numerous. 

(G.  Sa.) 

THIEBS»  a  town  of  central  France,  capital  of  an  arrondissc- 
ment  in  the  department  of  Puy-de-D6mc,  94  m.  E.N.E.  of 
Clermont-Ferrand,  on  the  railway  between  that  town  and  St 
fitienne.  Pop.  (1906)  town,  12,601;  commune,  17,418.  Thiers 
is  most  picturesquely  situated  00  the  side  of  a  hill  at  the  foot  of 
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•which  the  Dmolk  rapidly  detceods  thnmgh  a  narrow  valley  Into 
the  Dore,  a  tributaxy  of  the  Allier.  The  streets  rising  in  steep 
lows  contain  a  lai^ge  number  of  stone  and  wooden  bouses, 
some  of  which  date  to  the  15th  century.  A  fine  view  of  the 
Plain  of  Limagne  and  the  D6me  mountain  is  obtainable  from 
the  terraces.  The  church  of  St  Cends  was  built  in  575  by 
Avitus,  bishop  of  Clermont,  and  rebuilt  in  the  z  3th  century. 
It  has  MMne  curious  mosaic  work  of  the..  Merovingian  period 
and  a  fine  tomb  of  the  13th  century.  The  church  of  Le  Moutier, 
which  formerly  formed  part  of  a  Benedictine  monastery,  dates 
chiefly  from  the  nth  century.  Thiers  is  the  seat  of  a  sub- 
prefect  and  has  tribunals  of  first  instance  and  of  commerce,  a 
chamber  of  commerce,  a  board  of  trade  arbitration,  a  com* 
munal  college,  a  commercial  and  industrial  school,  and  a  branch 
of  the  Bank  of  France.  Its  spedal  industry  is  the  manufac- 
ture of  cutlery,  which  employs  some  12,000  hands  in  the  town 
and  its  vicinity.  The  manufacture  of  handles  and  buttons  of 
bone,  pastebosu-d,  stamping,  hand-made  and  other  papers  and 
machinery  are  also  carried  on. 

Thiers  was  sacked  about  531  by  the  soldiers  of  Thierry,  son 
of  Qovis.  About  the  same  period  Gregory  of  Tours  speaks  of 
a  wooden  chapel  which  may  have  occupied  the  site  of  the  pre- 
sent church  of  Le  Moulicr.  The  commercial  importance  .of  the 
town  was  much  increased  in  the  z6th  century  when  the  manu- 
facture Of  cutlery  was  introduced  from  the  neighbouring  town 
of  Chateldon. 

THIERSCH,  FRIEDRICH  WILHELM  (x7S4-r86o),  German 
classical  scholar  and  educationist,  was  bom  at  Kirchschc!- 
dungen  near  Freiburg  on  the  Unstrut,  on  the  xyth  of  June 
1784.  In  1809  he  became  profdssor  at  the  gymnasium  at 
Munich,  and  in  1826  professor  of  ancient  literature  in  the 
university  of  Landshut,  transferred  in  that  year  to  Munich. 
He  died  at  Mimich  on  the  25th  of  February  i860.  Thiersch, 
the  **  tutor  of  Bavaria "  (praeceptor  Bavariae),  found  an 
extremely  unsatisfactory  system  of  education  in  existence. 
There  was  a  violent  feud  between  the  Protestant  **  north  " 
and  the  Catholic  "  south "  Germans;  Thiersch's  colleagues, 
chiefly  old  monks,  offered  violent  opposition  to  his  reforms, 
and  an  attempt  was  made  upon  his  life.  His  schemes,  how- 
ever, were  ^carried  out,  and  have  remained  the  governing  prin- 
ciple of  the  educational  institutions  of  Bavaria.  Thiersch  was 
an  ardent  supporter  of  Greek  independence.  In  1832  he 
visited  Greece,  and  it  is  said  that  his  influence  had  much  to  do 
with  securing  the  throne  of  the  newly  created  kingdom  for 
Otto  of  Bavaria.  He  wrote  a  Greek  grammar,  a  metrical 
translation  of  Pindar,  and  an  account  of  Greece  (L*£kU  actud 
de  la  Grlce  (1833). 

Biography  by  his  son,  H.  W.  J.  Thiersch  (1866);  see  also  G.  M. 
Thomas,  GediaUnissrede  auf  Fnedrick  von  Thiersch  (i86o)t  articles 
by  A.  Baumeister  in  AUtemeine  Deutsche  Biographie  and  O.  Zflckler 
in  Herzog-Hauck's  Reatencychpddie  fUr  protestantische  Theohgie^ 
xix.;  J.  E.  Sandys,  History  of  Classical  Scholarship,  iii.  (1908). 

THIETMAR  (Dxetmar  or  Duhmas)  OF  MERSEBUR6  (975- 
X018),  German  chronicler,  was  a  son  of  Siegfried,  count  of 
Walbeck,  and  was  related  to  the  family  of  the  emperor  Otto 
the  Great.  Bom  on  the  35th  of  July  975  he  was  educated  at 
Quedlinburg  and  at  Magdeburg  and  became  provost,  of  Wal- 
beck in  roo3  and  bishop  of  Merseburg  seven  years  later.  He 
look  some  part  in  the  political  events  of  the  time;  in  994  he 
was  a  iiostage  in  the  hands  of  the  Northmen,  and  he  was  not 
unfamiliar  with  the  actualities  of  war.  He  died  on  the  xst  of 
December  1018. 

Thictmar  wrote  a  Chronicon  in  «ght  books,  which  deals  with 
the  period  between  908  and  xoiS.  For  the  earlier  part  he  used 
VViduktnd's  Res  gestae  Saxonicae^  the  Annales  Quediinburgenses 
and  other  sources;  the  latter  part  is  the  result  of  personal  know- 
ledge. It  is  rough  in  form  and  the  author  shows  no  power  of 
discriminating  between  important  and  unimportant  events;  yet 
the  chronicle  is  an  excellent  authority  for  the  history  of  Saxony 
during  the  reigns  of  the  emperors  Otto  111.  and  Henry  II.  No 
kind  of  information  Is  excluded,  but  the  fullest  details  refer  to  the 
bishopric  of  Merseburg  and  to  the  wars  against  the  Wends  and  the 
Poles.  The  original  manuscript  of  the  work  is  preserved  at  Dresden 
and  has  been  published  in  facsimile  by  L.  Schmidt  (Dreiden,  1905). 
It  has  been  edited  by  J.  M.  Lappenberg  in  Band  HI.  of  tne  * 


MonstmenU  Genrntae  ^MfariM,  Scripitres,  and  by  F.  Kurae  (Han- 
over, 1889) .  and  has  been  translated  into  German  by  T.  Laurent 
(new  ed.  revised  by  W.  Wattenbach,  Leipxig.  1892).  See  F.  Kurae. 
Btsehof  Thietmar  von  Mersebwg  mid  seine  Chronih  (Halle,  1890): 
and  W.  Wattenfaach.  DeutscUands  CesehuhUgiuUen,  Band  IL 
(Berlin,  1904). 

THIMBLE,  an  implement  for  use  in  sewing,  serving  as  a  pro- 
tective covering  for  the  £nger  in  pushing  the  needle  through 
the  material  worked  upon.  Fw  ordinary  purposes  the  thimble 
is  a  bell-shaped  cap  reaching  to  the  first  jomt  and  is  usually 
worn  on  the  middle  finger.  It  is  made  of  silver  or  other  metal, 
sometimes  of  hom,  ivory  or  bone.  The  sail-maker's  thimble 
or  "  thummel "  is  a  heavy  ring,  worn  on  the  thumb,  with  a 
disc  attached  which  is  the  part  used  to  press  against  the  needle. 
The  O.E.  tkymd,  from  which  the  word  descends,  is  formed, 
with  the  suffix  -el,  from  tkHmaj  the  thumb,  the  protective 
covering  having  been  formerly  worn  on  that  digiL  The  thumb 
by  etymok>gy  means  the  "  thkk  "  finger,  and  is  to  be  referred 
to  the  root  turn,  to  swell  up,  become  thick,  seen  in  LaL  tumcre, 
"  tumid,"  &c.  The  term  "  thimble  "  is  used  of  many  mechanical 
appliances,  especially  of  various  forms  of  sleeve,  bushing  or 
joining  for  the  ends  of  pipes,  or  shaftings,  or  as  covering  for  an 
axle,  &&  In  nautical  usage  the  "  thimble  "  is  a  metal  ring 
concave  on  the  outside  in  which  a  rope  runs;  it  is  a  protection 
against  chafing. 

THIOPHEN.  C4H4S,  a  compound  occurring  in  small  quan- 
tities in  crude  coal-tar  benzene,  from  which  it  was  first  isolated 
in  1883  by  V.  Meyer  {Ber,,  1883,  16,  p.  1465).    The  method 
adopted  by  Meyer  to  recover  the  thlophen  was  as  follows.    Ten 
volumes  of  the  purest  coal-tar  benzene  were  shaken  for  four 
hours  with  one  volume  of  sulphuric  acid,  the  add  layer  was 
removed  and  neutralized  with  lead  carbonate,  and  the  lead 
thlophen  sulphonate  obtained  was  distilled  with  an  equivalent 
quantity  of  ammonium  chloride.    The  distillate  obtained  was 
diluted  with  one  hundred  volumes  of  h'groin  (previously  purified 
by  shaking  with  fuming  sulphuric  acid)  and  then  shaken  for  one 
or  two  hours  with  sulphuric  add  (using  ten  volumes  of  add  to 
one  volume  of  the  distillate),  the  add  layer  diluted  with  water, 
neutralized  by  lead  carbonate  and  the  lead  salt  again  distilled 
with  an  equivalent  quantity  of  ammonium  chloride.     The 
distillate  is  finally  rectified.     It  may  be  obtained  in  small 
quantity  by  passing  ethylene  or  acetylene  into  boiling  sulphur; 
by  passing  ethyl  sulphide  through  a  red-hot  tube;  by  heating 
crotonic    add,    butyric   acid    or   erythrite    with    phosphorus 
pentasulphide;  by  heating  succinic  anhydride  with  phosphorus 
pentasulphide  or  sodium  succinate  with  phosphorus  trisulphide 
(J.  Volhard  and  H.  Erdmaxm,  Ber.,  1885,  18,  p.  454);  or  by 
heating  succindialdehyde  wiih  two  parts  of  phosphorus  tri- 
sulphide (C.  Harries,  Ber.,  1901,  34,  p.  1496). 

It  is  a  colouriess  liquid  having  a  faint  smell  resembling  that 
of  benzene  and  boiling  at  84°  C.  In  its  chief  properties  it  very 
much  resembles  benzene,  being  readily  brominatcd.sulphonated, 
and  nitrated;  also,  the  side  chains  in  the  alkyl  thiophens  are 
readily  oxidized  to  carbos^l  groups.  On  passing  its  vapour 
through  a  red-hot  tube  it  yidds  di-thiSnyl,  CsH«Ss.  It  is  com- 
pletdy  decomposed  by  )iydriodic  add  at  140^  C.  It  condenses 
with  aldehydes  (in  chloroform  solution)  in  the  presence  of 
phosphorus  pentoxide  to  give  dithi&iyl  hydrocarbons  (A.  Nahke, 
Ber.,  1897,  30,  p.  2037).  It  can  be  readily  recognized  by  the 
blue  colour  pioduced  when  a  trace  of  thiophen  is  added  to 
isatin  dissolved  in  concentrated  sulphuric  add  (the  indopkentn 
reaction).  The  thiophen  ketones  may  be  prepared  by  the  inter- 
action of  thiophen  and  its  homologues  with  add  dilorides  in 
the  presence  of  anhydrous  aluminium  chloride.  The  thiophen 
homologues  are  best  prepared  by  heating  the  1*4  diketones 
with  phosphorus  pentasulphide,  the  diketones  reacting  in  the 
eoolic  form: 

Tkiotenol,  or  oxymethyl  thiophene,  is  pxepaied  by  beattog 
laeviilinic  acid  with  phosphorus  pentasulphide  (W.  Kues  and 
C.  Paal,  Ber.,  18S6,  X9,  p.  §55)*  On  this  group  see  abo  V.  Meyer, 
tHe  ThiopheHurmppe* 
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nnUiMF  (or  Tanaxn),  nOHAS  {c  i506-i57o>,  EaglUi 
prdste,  «u  bom  at  Cimbridge  and  waa  educated  at  Trinity 
Hall  in  the  luSyenity  thefe/beoomfng  a  fellow  of  hfa  college. 
Thsough  the  good  offices  of  hia  friend,  Thomas  Cntnmer,  he  was 
introduced  to  the  court  of  Henry  VIII.,  and  he  served  this 
Ung,  one  of  whose  chaplajna  he  had  become,  in  several  waya. 
Among  Us  munerous  public  appointments  were  those  of  d«in 
of  the  chapel  royal  and  member  of  the  council  of  the  north. 
In  1540  he  was  made  bishop  of  Westminster,  being  the  fixst 
and  only  occupant  of  that  see;  in  1550^  three  jrears  after 
Henry  Vin.'s  death,  he  designed  the  bishopric,  which  was 
dissolved,  and  beoune  bishop  of  Norwich.  As  a  diplomatist 
Thirlby  had  a  long  and  varied  experience;  on  several  occasions 
be  was  sent  on  embassies  to  the  emperor  Chartes  V.,  and  he 
helped  to  anmnge  the  peace  between  En^Umd  and  France  In 
1559.  He  M^pears  to  have  served  Edward  VL  loyally  through* 
out  his  short  rdgn,  both  at  home  and  abroad,  althongh  it  k 
certain  that  he  disKlced  the  religious  changes  and  he  voted 
against  the  act  of  uniformity  in  1549.  He  was  thus  more  at 
ease  iriien  Mary  ascended  the  throne.  Trimsbted  in  1554  to 
the  bishopric  of  Ely,  he  tooli  part  in  the  trial  of  Cranmer  at 
Oxford  and  in  the  consecration  of  Reginald  Pole  as  aNhbishop  of 
Canterinity,  but  he  himself  did  not  take  severe  raeasoies  agdnst 
heretics.  When  Elizabeth  became  queen  the  bishop  refused  to 
take  the  oath  of  supremacy;  in  other  ways  he  showed  himself 
hostile  to  the  piopeeed  religions  clianges,  and  in  1559  he  was 
deprived  of  his  bishopric.  For  preaching  against  the  Innovations 
he  was  arrested  in  1560,  and  he  was  in  honourable  confinement 
at  Lambeth  Palace  when  he  died  on  the  s6th  of  Augnst  1570. 

tKIRLWALU  COmiOP  (1797^1875), '  EngUsh  bishop  and 
historian,  was  bom  at  Stepney,  London,  on  the  iit^  of  Januaiy 
1797.  His  family  was  of  N(Mthumbrian  extraction.  He  was 
apreeociotts  boy,  learning  Latin  at  three,  reading  Gre^  at  four, 
aiui  writing  sermons  at  seven.  He  went  to  the  Charterhouse 
school,  where  George  Grote  and  Julius  Hare  were  among  his 
schooIfellowB.  He  went  up  to  Trinity  College,  Cambrid^,  in 
October  1814,  and  gained  the  Craven  univendty  scholarship 
and  the  dnncdlor's  dsssica]  medaL  In  October  i8t8  he  was 
elected  to  a  fdlowship,  and  went  for  a  year's  travel  on  the 
Cbntinent.  At  Rome  he  gained  the  friendship  of  Baron 
(Christian  C.  J.)  von  Bunsen,  which  had  a  moat  important  in- 
flnence  on  his  life.  On  his  retnm,  "  distrust  of  his  own  re- 
solutions and  convictions  "  led  him  to  abandon  for  the  time  his 
intentien  of  being  a  dergyman,  and  he  settled  down  to  the  study 
of  the  law, "  with  a  firm  determination  not  to  suffer  it  to  engross 
my  time  so  as  to  prevent  me  from  pursuing  other  branches  of 
knowledge.''  How  little  his  heart  was  witib  it  was  shown  by 
the  labour  he  soon  undertook  of  translating  and  prefacing 
Schleiermacher's  essay  on  the  Gospel  of  St  Luke.  He  further 
rendered  two  of  Tleck's  most  recent  Ntwdlen  Into  EngUsh.  In 
1827  he  at  length  made  up  his  mind  to  quit  the  law,  and  was 
ordained  deacon  the  same  year. 

Tbiriwall  now  joined  with  Hare  in  transUting  Niebnhr's 
History  •/  RnHff  the  fiist  volume  appeared  In  i8s6.  The 
translation  was  attacked  in  the  Qumiefiy  as  favourable  to 
scepticism,  and  the  translators  jointly  replied.  In  1831  the 
f  itaids  esUblished  the  PkUchgicai  Musenm,  which  lived  through 
only  six  numbers,  though  among  Thiriwall's  contributions  was 
his  masterly  paper  on  the  irony  of  Sophodefr—"  the  most  tx- 
quisite  criticism  I  ever  read,**  says  Sterling.  On  Haro*s  de- 
parture from  Csmbridge  in  1833,  Thiriwall  became  assistant 
coUegB  tutor,  which  led  him  to  take  a  memorable  share  in  the 
great  controversy  upon  the  admisBiott  of  Dissenters  wUch  arose 
in  1834.  Thomas  Turlon,  the  regius  professor  of  di^dnHy 
(afterwards  dean  of  Westminster  and  bidiop  of  Ely) ,  had  written 
a  pamphlet  objecting  to  the  admission,  on  the  ground  of  the 
apprehended  nnsettlement  of  the  rdigious  opinions  of  young 
cbanJimen.  ThirlwaU  repUed  by  pointing  out  that  no  pro- 
vliion  for  theological  instruction  was  In  fact  made  by  the 
courses  except  compulsory  attendance  at  cbapel,  and  that  this 
WM  nrischievoas.  This  atuck  upon  a  time-hallowed  piece  of 
college  disdplioe  bnwg|i\  upon  Um  a  demand  for  the  resignatiott 


of  liis  o£6oe  as  assistant  tutor.  Re  complied  at  once;  his  friends 
generally  ihOughi  that  he  ought  to  have  tested  the  master's 
power.  The  occurrence  marked  him  out  for  promotion 
by  a  Liberal  Government,  and  in  the  autumn  he  received 
from  Lord  Brougham  as  chancellor  the  living  of  Kirby-under- 
Dale  in  Yorkshire.  Though  devoted  to  his  parochial  duties, 
he  found  time  to  begin  his  principal  work,  the  History  of 
<jro€U.  This  wwk  was  a  commission  from  Lardner's  Cobmet 
Cyclopaedia^  and  was.  originally  intended  to  have  been  condensed 
into  two  or  three  duodecimo  volumes.  The  scale  was  enlarged, 
but  Thiriwall  always  felt  cramped.  Be  seems  a  little  below 
his  subject,  and  a  Jittle  bdow  hinuelf .  As  compared  with  Grote*» 
history  it  lacks  enthusiasm  for  a  definite  pofitical  ideal  and  is 
written  entirely  from  the  standpoint  of  a  scholar.  It  is  in  this 
respect  superior,  and  further  shows  in  places  a  more  impartial 
treatment  of  the  evidence,  especially  in  respect  of  the  aristo- 
cratic and  absolute  governments  of  Greece.  For  these  reasons 
its  popularity  was  not  so  immediate  as  that  of  Grote*s  work, 
but  within  recent  years  its  substantial  merits  have  been  more 
adequately  recognized.  A  noble  letter  from  ThirlwaU  to  Grote, 
and  Grote's  generous  reply,  are  published  in  the  life  of  the  latter. 
John  Sterling  pronounced  Thiriwall  **  a  writer  as  great  as  Thu- 
cydides  and  Tadtus,  and  with  far  more  knowledge  than  they." 
The  first  volume  was  published  in  1835,  the  last  in  1847. 

In  1840  Thiriwall  was  raised  to  Uie  see  of  St  David's.  Tlie 
promotion  was  entirely  the  act  of  Lord  Melbourne,  an  amateur 
in  theology,  who  had  read  Thiriwall's  introduction  to  Schleter- 
macher,  and  satisfied  himself  of  the  propriety  of  the  appoint- 
ment. "  I  don't  intend  to  make  a  heterodox  bi^op  if  I  know 
it,"  he  said.  In  most  essential  points  he  was  a  model  bishop, 
and,  he  acquainted  himself  with  Welsh,  so  as  to  preach  and  con- 
duct service  in  that  language.  He  was  not  greatly  beloved  by 
his  deigy,  who  felt  their  intdlectual  distance  too  great,  and  were 
alternately  frozen  by  his  tadtumity  and  appalled  by  his 
sarcasm.  The  great  monument  of  his  episcopate  is  the  deven 
famous  charges  in  which  he  from  time  to  time  reviewed  the 
position  of  the  English  Church  with  reference  to  whatever 
might  be  the  most  pressing  question  of  the  day — addreses  at 
once  judicial  and  statesmanlike,  full  of  charitable  wisdom  and 
massive  sense.  His  endeavours  to  allay  ecdesiastical  panic, 
and  to  promote  liberality  of  spirit,  frequently  required  no 
ordinary  moral  courage.  He  was  one  of  the  four  prdates  who 
refused  to  inhibit  Bishop  Colenso  from  preaching  in  thdr 
dioceses,  and  the  only  one  who  withheld  his  signature  from  the 
addresses  calling  upon  Colenso  to  resign  his  see.  He  took  the 
liberal  side  in  the  questions  of  Maynooth,  of  the  admis^on  of 
Jews  to  parliament,  of  the  (jorham  case,  and  of  the  educational 
consdence  clause.  He  was  the  only  bishop  who  voted  for  the 
disestablishment  of  the  Irish  Church,  thouish  a  scheme  of  con- 
current endowment  would  have  been  much  more  agreeable  to 
him.  He  would  have  made  an  admirable  successor  to  Howley 
in  the  primacy,  but  such  was  the  complexion  of  ecdesiasticsd 
politics  that  the  elevation  of  the  most  impartial  prelate  of  his 
day  would  have  been  resented  as  a  piece  of  party  spirit. 

Thiriwall's  private  Kfe  was  happy  and  busy.  Though  never 
mamed,  he  was  fond  of  children  and  of  aD  weak  things  except 
weak-minded  dergymen.  He  had  a  very  judidal  mind,  and 
J.  S.  MiH  said  he  was  the  best  orator  he  had  ever  heard.  During 
his  latter  years  he  took  great  interest  in  the  revision  of  the 
authorised  version  of  the  Bible,  and  was  chairman  of  the  re- 
visers of  the  Old  Testament.  He  resigned  his  see  in  May  1874, 
and  retired  to  Bath,  where  be  died  on  the  27th  of  July  2875. 
He  Hes  m  Westminster  Abbey  in  the  same  grave  as  Grote. 

As  scholar,  critic  and  ecdesmstical  statesman  Thiriwall 
stands  very  high.  He  waa  not  a  great  original  thinker;  he 
lacked  the  creative  faculty  and  the  creative  impulse.  His 
character,  with  its  mixture  of  greatness  and  gentleness,  was 
thus  read  by  Cariyle*  "A  right  solid,  honest -hearted  man, 
fun  of  knowledge  and  sense,  and,  in  spite  of  his  positive  temper, 
almost  timid.^' 

Thiriwall's  ffistory  ef  Crtec*  remains  a  standard  book.  Hi» 
XiMomt,  LHorary  and  Tktologieai,  were  edited  by  J.  J.  S.  Perowoe 
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Ia  three  volumes  (i877'7S).  tfio  o(  which  are  cccupmA  by  hb 
charges.  Hhi  'Letters,  LUerary  and  Theological,  with  a  connecting 
memoir,  were  edited  by  J.  J.  S.  Perowne  and  L.  Stokes  (1881). 
His  Letters  to  a  Friend  {mvu  Johnes  of  Dolaucothy)  are  a  splendid 
monument  to  his  memory.  They  were  originauy  published  by 
ucan  Stanley,  and  there  is  a  revised  and  corrected  edition.  For 
a  general  view  of  Thirlwall's  life  and  character,  sec  the  Edihbitrgk 
Rniew,  vol.  cxliii.;  for  a  picture  of  him  in  hu  diocese,  Temple 
Bar,  vol.  baivL 

THIRSR,  a  market-town  in  the  Thirsk  and  Malton  parlia- 
mentary division  of  the  North  Riding  of  Yorkshire,  England, 
aa  m.  N.W,  by  N.  from  York  by  the  Nortb-Eastcm  railway. 
Pop.  (1901)  3093.  It  lies  in  a  fertile  plain  W.  of  the  Hamblcton 
Hilb,  on  the  Codbeck,  a  small  tributary  of  the  Swale.  The 
church  of  St  Mary,  entirely  Perpendicular,  with  parvise,  chancel, 
nave,  aisles,  porch,  and  tower  80  ft.  in  height,  is  one  of  the  most 
beautiful  churches  in  the  Riding.  The  original  work  of  oak 
is  especially  noteworthy.  The  moat  of  the  ancient  castle  built 
by  the  Mowbray s  about  980  remains.  The  principal  modem 
buildings  are  the  assembly  rooms,  mechanics'  institute,  and 
court-house.  Standing  in  the  fertile  district  of  the  Vale  of 
Mowbray,  the  town  has  an  extensive  agricultural  trade.  Agri- 
cultural implements  are  largely  manufatctured.  Iron-foiuding, 
engineering,  tanning  and  brick-making  are  carried  on,  and 
there  are  large  flour-mills. 

At  the  time  of  the  Domesday  Survey,  Thirsk  (TVeske)  was  a 
manor  of  little  Importance  belonging  partly  to  the  king  and 
partly  to  Hugh,  son  of  Baldric.  Soon  afterwards  it  was  granted 
to  Robert  de  Mowbray,  who  often  resided  there,  and  is  said  to 
have  raised  the  castle  round  which  the  borough  grew  up.  His 
estates,  being  forfeited  for  treason  against  William  Rufus, 
were  restored  by  Henry  I.  to  Nigel  de  Albini,  Robert's  cousin, 
who  took  the  name  of  Mowbray.  Roger,  son  of  Nigel,  took  part 
in  the  rebellion  against  Henry  11.  in  11 74,  and  although  he  was 
allowed  to  retain  his  estates,  his  castle  at  Thir&k  was  destroyed. 
The  manor  remained  in  his  family  until  the  death  of  John  de 
Mowbray,  duke  of  Norfolk,  without  issue  male  in  X475,  and 
after  passing  through  several  families  was  finally  sold  in  1723 
to  Ralph  Bell,  whose  descendants  thereafter  held  the  manor. 
Thirsk  is  first  mentioned  as  a  borough  in  a  charter  granted  by 
Roger  de  Mowbray  to  Newburgh  Priory  in  the  reign  of  Henry  11. 
It  was  governed  by  a  bailiff  elected  by  the  burgesses  at  the 
court  leet  of  the  lord  of  the  manor,  and  never  received  a  charter 
of  incorporation.  The  burgesses  were  represented  in  parlia- 
ment by  two  members  in  1295  and  again  from  1552-53  to  1832, 
when  by  the  Municipal  Reform  Act  the  number  was  reduced  to 
one.  In  1885  the  town  was  disfranchised.  Roger  de  Mowbray 
held  a  market  by  prescription  in  Thirsk  in  the  13th  century, 
and  by  Camden's  time  (c.  1586)  it  had  become  one  of  the  best 
markets  in  the  North  Riding.  It  Is  still  held  by  the  lord  of  the 
manor. 

See  VicUfria  CowUy  Bistcry:  Yorkshire;  William  Graiiu;c,  7^ 
Vale  of  Mowbray:  a  nisloricaf  and  topographical  account  of  Thirsk 
and  its  neighbourhood  (1859). 

THIRTY  YEARS'  WAR  (x6i8>x64B)',  the  general  name  of  a 
series  of  wars  in  Germany  which  began  lormally  with  thedaim 
of  Frederick  the  elector  palatine  to  the  throne  of  Bohemia  and 
ended  with  the  treaty  of  Westphalia.  It  was  primarily  a 
fi^ftan  religious  war  and  was  waged  with  the  bitterness 
o/VA«  characteristic  of  such  wars,  but  at  the  same  time 
sfnvffe.  political  and  feudal  quarrels  were  interwoven  with 
the  religious  question,  with  the  consequence  that  the  armies, 
considering  themselves  as  their  masters'  retainers  rather  than 
champions  of  a  cause,  plundered  and  burned  everywhere, 
military  violence  being  in  no  way  restcained  by  expediency. 
In  a  war  based  on  the  principle  cujus  regie  qus  rdigio  it 
was  vain  to  expect  either  the  professional  01  the  national  type 
of  army  to  display  its  virtues. 

Fifty  years  before  the  outbreak  of  the  war  the  Convention 
of  Passau  had  compromised  the  burning  questions  of  the  He- 
formation,  but  had  left  other  equally  important  points  aft  to 
the  secularization  of  church  Uinds  and  the  consecration  of 
Pirotest^t  bishops  to  the  future.   Eaclt  iuch  u&Q»lhen»£aise^ 


**, 


btf bre  the  normti  g»ve0n«eM  iiicbiiie*^  Dtet  t^  JMiMitltad 
that  even  though  at  least  half  of  the  secalar  priaeet  and  niae- 
tenths  oC  their  subjects  were  Protestants,  the  votanf  majotity 
was  Catholic  in  beUefa  and  in  vested  interests.  Jdoftovor,  the 
Jesuits  had  rallied  and  disciplined  the  forces  of  Catholidsm, 
while  Protestantism,  however  firm  Us  hold  on  xhe.  paoptet,  had 
at  the  courts  of  princes  dissipated  itself  in  doctitaai  ivtuglflBk 
Thus,  as  it  was  the  princes  and  the  free  cities,  and  bgroo 
the  massoC  the  people,  that  settled  religious  questjoos,  • 
the  strongest  side* was  that  which  leprewnted  ooop> 
servatism,  peace  and  CathoUdsm.  Rfalising  this 
from  the  preUmioary  mutteriogs  of  the  slocm,  tha 
Protestant  princes  formed  a  union,  which  waa 
promptly  answered  by  the  Catholic  League.  This  gfpup  was 
headed  by  the  wise  uid  able  MspcimiJian  of  Bavaria  and  sui»- 
ported  by  his  army,  which  he  placed  under  a  soldieE  «f  long 
experience  and  con^MCuous  ability,  CouAt  Tilly. 

The  war  arose  in  Bohemiar  where  the  mtignfttc9»  louaed  by 
the  systematic  evasion  of  the  guarantees  to  ProtestantSi  refused 
to  elect  the  archduke  Ferdinand  to  the  vacant  throne^  iritiriia 
offering  it  instead  to  Frederick,  thte  decHor  palatine. '«■•««•- 
But  the  aggrandisement  of  this  dector's  power  was  "*'^ 
entirely  unacceptable  to  most  of  the  Protestimt  princB»~<o 
John  George  of  Saxony  above  aU.  They  decUred  themselves 
neutral,  and  Frederick  found  hinseU  an  isoUted  itsM  against 
the  emperor  Ferdinand,  and  little  more  than  the  nooiiaal  head 
of  an  incoherent  nobility  in  hb  new  kingdom. 

Even  thus  early  the  struggle  showed  itself  in  the  double 
aspect  of  a  religious  and  a  political  war.  Just  as  Che  Protestants 
and  their  nominee  found  themselves  leohad  vpoA.aflksaoe  by 
the  other  ProCestants,  so  the  emperor  himself  was  unable  to  call 
up(Hi  Maximilian's  Army  of  the  League  without  promising 
to  aggrandiase  Bavaria.  Indeed  the  emperor  was  at  first — 
before  Frederick  flitervened--Almost  a  mere  archduke  of  Austria 
waging  a  private  war  against  his  nei^bours.  Only  the  in- 
coherence of  his  enemies  saved  him.  They  ordered  tascs  and 
levies  of  foIdieiB,  but  the  taxes  were  not  ooUccted,  and  the 
soldiers,  unpaid  and  unfed,  either  di^>ecsed  to  their  homes 
or  plundered  the  country^de.  The  only  coherent  force  was 
the  mercenary  cmps  of  Ernst  von  Mansfcld,  which,  thrown  out 
of  esansAoym&aX  by  the  termmntion  of  a  war  in  Italy,  had  entered 
the  service  of  the  Union.  Nevertheless,  the  Bompuans  were 
conspkuousiy  saccessful  at  the  outset.  Under  Count  Thum 
they  won  several  engagements,  and  Ferdinand's  anny  under 
Carl  Bonaventura  de  Longueval,  Count  Bvquoi  (iS7i'-x6ax), 
was  driven  back.  Thum  ai^^eared  befoie  Vienna  itself^ 
Moravia  and  Silesia  supported  the  Bohemians,  and  the  Austrian 
nobles  aUempted,  in  a  stormy  conference,  to  wcest  froas 
Ferdinand .  not  only  reli^ous  Ijibeity  but  also  political  rights 
that  would  have  nuule  Austria  and  Bohemia  a  looae  oonf edera- 
tion  of  powerful  nobles.  Ferdinand  firmly  refuaed,  though  the 
deputation  threatened  him  to  his  face,  and  the  tide  ebbed  as 
rapidly  as  it  hud  flowed.  One  or  two  small  military  failurts, 
and  the  enormous  political  blunder  of  bringing  in  the  elector 
palatine,  sealed  the  fate  of  the  Bohemian  movement,  for  no 
sooner  had  Frederick^  accepted  the  crown  than  MaximiliBn  let 
loose  the  tamy  of  the  League.  Spanish  aid  airived.  SphkoU 
with  ao,ooo  men  from  the  Low  Countries  and  Franche  Cemt6 
invaded  the  Palatinate,  and  Tilly,  with  no  fears  for  the  safety 
of  Bavaria,  was  able  to  combine  with  Buquoi  against  a^tuttmi 
the  Bohemians,  whose  resistance  was  crushed  at  the  i'ndetMu 
battle  of  the  Weisser  Berg  near  Prague  <8/x^  November 
1620).  With  this  the  Bohemian  war  ended.  Some  of  the 
nobles  were  executed,  and  Fiederick,  the  **  Wintor  King,"  was 
put  to  the  ban  of  the  Empire. 

The  menace  of  jSpinoIa's  invasion  broke  v^  the  feeble  Pso- 
testant  Union*  But  the  emperor's  revenge  alarmed  the  Union 
princes.  They  too  had,  more  or  less  latest,  the  tendenQr  to 
separatism  and  they  were  ProtestantSi  and  neither  in  religion  nor 
in  politics  could  they  suffer  an  aU-powierful  Catholic  empcMb 
Moreover,  the  alternative  to  a  powerful- egspfror  wasik  powcifid 
^V<Mi^aiultlust)i9yukedaJm«|t  as  little*.  .. 
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There  MiS  VMo*ii«d  for  the  txrmts  of  Tillr  And  Bkiqaoi  the 

reduction  o{  the  smaller  garrisons  in  Bohemiau  and  tbcse  when 
finally  expelled  rallied  under  Mansrctd,  who  was  joined  by  the 
disbanded  soldiery  of  the  Protestant  Union's  short-lived  army. 
Then  there  bceaa  the  wolf-ttrategy  that  was  the  distingoidiing 
mark  o(  the  Tnirw  Yeais'  W$r.  An  arihy  even  oC  mflfiaaa  could 
be  opntxoUed,  as  Tilly  controUed  that  of  the  i«aguc  if  it  were 
paid.  But  Mansfeld,  the  servant  of  a  shadow  king, 
could  not  pay.  Therefore  "  he  must  d  necessity  plunder 
"where  he  was.  His  movements  would  be  governed 
neither  by  polttical  nor  by  military  considemtioas.  As  soon  <ts- 
hie  mca  iiaa  eaten  up  one  port  of  the  country  they  must  so  on 
to  another,  if  they  were  not  to  die  of  starvation.  They  obeyed 
a  law  of  ttteir  own^  quite  Independent  of  the  wishes  or  needs  of 
the  sovereign  whose  interests  they  were  supposed  to  serve." 
These  oioveoients  were  lor  prefefenoK  leade  upon  hostile  tenitorjr, 
and  Mansfeld  was  so  far  suooessful  to  them  that  die  situation  m 
1 62 1  became  distinctly  unfavourable  to  the  emperor.  He  had  had 
to  rec^n  Buquoi's  army  to  Hungary  to  fight  against  Gabriel  Bethlcn, 
the  prince  oif  Transylvania,  and  fn  an  unsuccessTul  battle  at  Neu- 


f>ut  for  the  fact  that  in  the  Lower  Palatinate  a  corps  of  English 
votunteers,  raised  by  Sir  Horace  Vdrc  for  the  service  al  the  English 
^ncoH  Elkabeth,  the  ^r  queen  of  Bofaeraia,  found  itself  com- 
pelledi  for  want  of  pay  and  rations,  to  live,  as  MansfcU  livedo  on 
the  country  of  the  nearest  probable  enemy — in  their  case  the  bishop 
of  Spire.  This  brought  about  a  fresh  intervention  of  Splnola  s 
Army,  which  had  begun  to  return  to  the  Low  Coantries  <6  prose- 
cute the  interminable  Dutch  war.  Moreover  Mansfeld,  havmg  so 
thonaaghly  eaten  up  the  Palatinate  that  the  migistratts  of  Fiide- 
rick's  own  towns  begged  Tilly  to  expel  his  geaeral,  decamped  into 
Alsace,  where  he  seized  Hagcnau  and  wintered  In  sarct^.  ^ 
-  The  winter  of  ifof~22  passed  in  a  series  of  negotiations  which 
failed  faecanss  too-  many  intersta,  indde  end  outside  Go'many, 
weie  bound  ap  with  Protestantjam  toellow  the  Catholics  to  speak 
as  conquerors,  and  because  the  cause  of  Protestantism  was  too 
much  ^nvolvcd>  ^ith  the  cause  of  the  elector  palatine  to  be  taken 
!n  hand  with  energy  by  the  Prttestant  princes.  But  Frederick 
hnd  Mansfeld  found  two' allies.  One  was  Christian  of  Brunswick, 
the  gallant  young  knlgl^-erraiilk  titular  bishop  of  Halbencadt, 
queen  Elizabeth  s  champioOt  and  withal,  thouck  he  called  himself 
■-^-  ColUs  Freuna,  der  PJaffen  fVmJ,  a  plunderer  of  peasants 

jjlTfL  as  well  as  of  priests.  Tne  other  was  the  margrave  George 
^U^^'  Frederick  of  Baden-OuHach,  reputed  to  be  of  all  German 
tt»  wen  princesthemootakilfulsequestrator  of  ecclesiastkal  lands. 
In  April  163a,  while  Veie  garrisoned  the  central  fortresses 
of  the  Palatinate,  Mansfeld,  Christian  and  George  Frederick  took 
the  field  against  Tilly,  who  at  once  demanded  assistance  from 
Spioob.  The  latter,  tnoug^  engaged  with  the  Dutch,  sent  a  corps 
undar  hia  subordiiiate  Coabva*  Bafore.this  arrived  MansfeM  and 
the  margrave  o£  Baden  had  defeated  Tilly  at  Wiesloch,  eouth  of 
Heidelberg  (17/27  April  1622).  Nevertheless  Tilly's  army  was  not 
^  easily  dissolved  as  one  of  theirs,  and  soon  the  allies  had  to 
uepafate  to  find  food.  Then  Cbnteva  caate  up,  and  Til^y  and  the 
Spaniirds  coiablned  defeated  Georso  Frsdepdi  at  Wimpftn  oa  the 
Keckar  (26  •April/6  -May).  Following  up  this  success,  Cordova 
chased  Alansrefd  back  into  Alsace,  while  TTrfy  went  north  to  oppose 
Christian  of  Brunswick  on  the  Mam.  On  Jane  tO/20  the  latter's 
army  was  almost  destroyed  by  the  League  Army  at  Hdohst.  Mans- 
fddi  and  with  him  Frededck,'  had  alraitlf  aet  outfxt>m  Alsace  to 
join  Christian,  but  when  that  leader  amvcd  with  oi4y  a  handful 
of  beaten  mc.i,  the  war  was  practically  at  an  end.  Frederick 
toc^  Mansfeld  and  Christian  back  to  Alsace,  and  after  dismissing 
their  troops  from  hb  employmantf  ftetlred  to  Sedan.  Henceforth 
he  was  a  picturesque  but  powerlcsa  cxik.  and  his  lands  and  hb 
electoral  dignity,  forfeited  by  t^  baa,  went  to  the  prudent  Maxi- 
milian, who  thus  became  elector  of  Bavaria.  Finally  Tilh^  con- 
quered the  Patat|nate  fortrcssesi  now  gtiarded  only  by  the  English 
voluatsets. 

The  next  act  in  the  dnuna,  htmwet^  had  alvady'beguii  irfth 
the  adventores  of  the  oatlaw  anny  of  Milasfeld  ahd  Chiistlnn. 
maashU  ^^'^  UOchtt,  had  it  not  been  for  them,  tU  war  aright 
madChri*'  i^^ve  eodod  in  oompromiae.  JamM  I.  of  Bnglmd  vn& 
immu  busy  aa  alissyt  with  nuedfati^n  schemes.'  'Spktin, 
*^y  being  then  In  dote  conmesdon  with  bimr  wa«  trarklng 
*  to  pi«v«nt  the  ttanafev  «l  the  lelMtotibte  to  Maxi- 

vilian^  and  the  ProccBtaoit  pilncM  of  Notth  Germany  bdng 
actttnUt  a  diplomatic  ttmgfifla  wet  tlie  fal«  of  the  f alatlnate, 
with  Tilly's  'and  CoKlova'a  armiea  opposed  ift*  equfilbrium, 
'oaigbt  have  ended  in  a  new  oonventioii  of  Pasaau'  that  wouM 
JlMTO  Moated  the  prcient  troubles  and  left  tbe  fotvre  to 
settle  its  «wn  problesM.  The  stmggle  wontd'only  hauis  been 
4efea»d»,it  Is  ime,.but  meanwUle  the  Nortb  Gensan  i^- 
tcstants,  now  belplewin  aa  unafniM  nntttUl^,  woBkl  have 


taken  the  bint  from  Maximilian  and  organized  tbemsdves  and 
thdr  army.  As  it  was,  they  remained  powerless  and  inactive, 
while  Tilly's  army,  instead  of  being  disbanded,  was  kept  in 
hand  to  deal  with  the  adventurcxs. 

These,  after  eating  up  Alsace,  moved  oa  to  Lorraine,  whereupon 
the  French  government  "  warned  them  off."  But  ere  long  tn^ 
found  a  new  employment.  The  Dutch  were  losing  gioufid  before 
Spinola.  who  was  besieging  Bcrgeo-op-Zoom,  and  the  Statft- 
Gcneral  invited  Mansfeld  to  relieve  it.  Time  was  «hort  apd  no 
detour  by  the  Lower  Rhine  possible,  and  the  ad  venturers  tfaereifoie 
moved  straight  across  Luzembuig  and  the  Spanish  Netherlands  to 
the  rescue.  Cordova  barred  the  route  at  Fleurus  near  the  Sambrei 
but  the  desperate  invaders,  held  together  by  the  sheer  j^.  ^.. 
foree  of  character  of  their  leaders,  thrust  aim  out  of  ***?^ 
their  way  (19/29  August  i6w)  and  relieved  Beiven-op-  ^jfSSu 
Zoom.  But  ere  long,  undine  Dutch  discipline  intolerable,  22^ 
thoy  marched  off  to  the  rich  country  of  East  Fri^land.         ^^ 

Their  presence  raised  fresh  anxieties  for  the  neutral  princes  of 
North  Germany.  In  1693  Mansfekl  issued  from  his  Frisian  strong- 
holdi  and  the  threat  of  a  visitation  from  his  army  induced  the 

C'  ices  of  tbe  Lower  Saxon  Circle  to  joia  him.  Christian  was 
self  ^  a  member  of  the  Grele,  and  although  he  resigned  his 
bishopric,  he  was  taken,  with  many  of  bis  men,  into  the  service 
of  his  brother,  the  duke  of  BrunswiclcpWolfenbuttd ;  around  ^e 
mercenary  nucleus  ga^ered  many  thousands  of  votuatcera.  aad 
the  towns  and  the  noblos'  castles  alike  were  alarmed  at  the  progress 
of  the  Catholics,  who  were  reclaiming  Protestant  bishoprics.  But 
this  movement  was  nipped  in  the  bud  by  the  misconouct  of  tbe 
mercenaries.  The  authorities  of  the  Circle  ordered  Christian  to 
depart.  He  retiiraed  to  Holland,  therefore,  but  Tilly  started  in 
pursuit  and  caught  him  at  Stadtlohn,  where  on  aB  JulyM  August 
1623  his  army  was  almost  destroyed.  Thereupon  the  Lower  Saxon 
Circle,  whjch,  like  the  Bohemians,  had  ordered  collectively  taxes 
and  levies  df  troops  that  the  members  individually  furnished 
either  not  at  all  or  unwiiUnglY*  disbanded  their  army  to  preveat 
brigandages  Mansfekl,  too,  havug  eaten  up  East  Fri«dand,  returned 
to  Holland  la  1624. 

The  onfy  material  factor  was  now  Tilly's  erer-victorioos 
Army  of  the  League,  but  for  the  present  it  was  suspended 
inactive  in  the  midst  of  a  spider's  web  of  European  A««^ 
and  German  diplomacy.  Spain  and  England  had  lai*r^ 
quarreHed.  The  tatter  became  the  ally  of  Fhincc,  ▼«•'*»* 
over  whose  policy  KichcUcu  now  ruled,  and  the  United  Pro- 
vinces and  (I&ter)  Denmark  Joined  them.  Thus  the  war  w«s 
extended  beyond  the  borders  of  the  Empire,  and  the  way  opened 
for  ceaseless  foreign  interventions.  From  the  battle  of  Stadtlohn 
to  the  pitiful  end  twenty  years  later,  the  decision  of  German 
quarrels  lay  in  the  hands  of  foreign  poweis,  and  for  two  centttrits 
after  the  treaty  of  Wcstphah'a  the  evil  tradition  was  faiihfuify 
followed. 

France  was  concerned  chiefly  with  Spain,  whose  mifitaiy 
possessions  all  along  her  frontier  suggested  that  a  new  Austrasia, 
more  powerful  than  Charles  the  Hold's,  might  arise.  To  Ger- 
many only  subsidies  were  sent,  but  in  Itaty  the  Valtelllne,  as 
the  connecting  Knk  between  Spanish  possessions  and  Germany, 
was  mastered  by  a  French  expedition.  James,  In  concert  with 
France,  re-equipped  Mansfeld  and  allowed  him  to  raise  an  army 
In  En^snd,  but  Richelieu  was  unwilling  to  allow  Mansfeld's 
men  to  traverse  France,  and  they  nlllmstdy  went  to  the  Low 
Countries,  where,  being  raw  pressed-men  for  the' most  part,  and 
having  neither  pay  (James  having  been'  afraid  to  summon 
parliament)  nor  experience  in  plundering,  they  perished  In  the 
winter  of  1625.  At  the  same  time  a  Huguenot  rising  paralysed 
RIcheKcu's  fordgh  policy.  Holland  after  the  collapse  <rf 
Mansfeld*s  expedition  was  anxious  for  Tier  own  safely  owing  to 
the  steady  advance  of  Spinola.  The  only  member  of  the 
alllt&nce  who  fhtenrened  in  Germany  itself  was  fyftgrvtrnm 
Christian  IV.  of  Denthark,  who  as  duke  of  Holstcin  noa  or 
was  a  member  of  the  Lower  Saxon  Circle,  as  king  of  Cbehtita 
Denmark  was  anxious  to  extend  his  influence  over  J^Jl" 
the  North  Sea  ports,  and  as  Protestant  dreaded  the 
rising  power  of  the  Catholics.  Gustavus  Adolphus  of  Sweden, 
Judging  better  than  any  of  the  difTiculties  of  aflffonting  the 
Emph-e  and  Spain,  contented  himself  for  the  present  with 
carrying  on  a  war  with  Poland, 

Chrisifan  TV.  raised  an  army  in  his  own  lands  and  in  the  Lower 
^xon  Cfrele  fn  the  spring  of  1625.  Tilly  at  once  ad\'anrprl  to 
IMM  Mok   But  he  had  onlyt  the  Army  of  the  iesgue,  Ferdinand's 
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troops  btiac  occupfed  with  npdling  a  new  inroad  of  Gabnel 
Bethlen.  Then,  like  a  deut  ex  mackinat  Wallenstein,  duke  of 
Friedland,  came  forward  and  offered  to  raite  and  maintain  an  army 
in  the  empcror't  aervioe.  It  was  an  army  like  Mansfeid's  in  that 
it  lived  on  the  country,  but  its  exactktns  were  systematic  and  the 

ftroduct*  economically  used»  so  that  it  was  possible  to 
eed  50,000  men  where  Mansfeld  and  hit  like  had  barely 
subsisted  20,000.  This  method,  the  high  wages  which 
he  paid,  and  his  own  princely  habits  and  commanding 
personality  gave  it  a  cohesion  that  neither  a  free  com- 
pany nor  an  army  of  mere  Lower  Saxon  contingents  could  ever  hope 
to  attain. 

In  1625,  in  spite  of  Tilly's  appeals,  Waltenst^  did  nothing  but 
levy  contributions  about  Magdeburg  and  Halberstadt,  keetdng  his 
new  army  welt  away  from  the  risks  of  battle  until  he  could  trust 
it  to  conoucr.  It  was  fortunate  for  Ferdinand  that  he  did  so. 
Christian  iV.,  who  had  been  joined  by  Mansfeld  and  Christian  of 
Brunswick,  had  in  1626,  60,000  men.  Wallenstein  and  Tilly 
together  had  only  a  very  slight  numerical  su^riority,  and  behind 
them  was  nothing.  Even  the  .hereditary  provinces  of  Austria  were 
threatening  revolt  owing  to  their  having  to  maintain  Maximilian's 
troops  (the  new  elector  thus  recouping  nis  expenses  in  the  Palati- 
nate war)  and  Gabriel  Bethlen  was  again  in  the  field.  But  on  the 
other  nde  the  Enetish  subsidies  failed,  and  the  Protestant  armies 
soon  began  to  suffer  in  consequence. '  Tilly  opposed  Christian  IV., 
Wallenstein  Mansfeld.  The  latter,  having  stood  still  about  LQbeck 
and  in  the  outskirts  of  Brandenburg  till  the  food  was  exhausted, 
advanced  upon  Wallenstein.  attacked  htm  in  an  entrenched  position 
at  the  Bridge  of  Dessau  and  was  thoroughly  defeated  (15/25  April 
1626).  .He  then  wandered  across  Germany  into  Silesia  and  joined 
g^-^  '  Bethlen.  Wallenstein  followed  up,  and  by  taking 'up 
^admmih  "tro"?  podtions,  compelled  Mansfeld  and  Bethlen  to 
ViMmm  choose  between  attacking  him  and  starving.  So,  with- 
T\v  out  a  battle,  hd  brought  about  a  truce,  whereby  Bethlen 

^^  was  disarmed  and  Maiufeld  was  required  to  leave  Hungary. 

Mansfeld  and  Christian  of  Brunswick  died  soon  afterwards,  the  one  in 
Hungary,  the  other  in  Westphalia.  King  Christian,  left  alone  and 
unable  without  English  subsidies  to  carry  on  the  war  methodically, 
took  the  offensive,  as  Mansfeld  had  done,  in  order  to  live  on  the 
Thuringian  countryside.  But  Tilly^  with  whom  Walfenstein  had 
left  a  part  of  his  army,  moved  as  c|uickly  as  the  king,  brought  him 
to  action  at  Lutter-am-Barenberge  in  Brunswkk  and  totally  defeated 
him  (17/27  August). 

With  this,  armed  oppositioi^  to  TiUy  and  Wallenstein  in  the 
field  practically  ceased  until  1630.  But  there  was'  enough 
danger  to  prevent  the  disbandment  of  their  armies,  which  con- 
tinued to  live  on  the  country.  In  the  intervening  years  the 
balance  of  forces,  politidil  and  military,  ^"as  materially  altered. 
France  opposed  Spain  and  the  emperoT  in  Italy  with  such 
l.aff  vigour  as  Huguenot  outbreaks  permitted,  England 

Is  M«  quarrelled  with  France,  but  yet  like  France  sent 
■*"■■*■•  subsidies  to  the  North  German  Protestants.  Gustavus 
held  his  band,  while  Christian  slowly  gave  up  fortress  alter 
fortress  to  TiUy.  Wallenstein,  returning  from  the  campaign 
against  Gabriel  Bethlen,  subdued  Silesia,  where  a  small  part  of 
Mansfcld's  army  had  been  left  in  x6a6,  and  afterward^i  drove 
Christian's  army  through  Jutland  (1627).  But  Wallenstein, 
with  his  dreams  of  a  united  Germany  free  in  conscience  and 
absolutely  obedient  to  the  emperor,  drifted  further  and  further 
away  from  the  League.  Ferdinand  tbouf^t  that  he  could 
fulfil  the  secular  portion  of  Wallenstein'a  policy  while  giving 
satisfaction  to  the  bishops.  The  princes  and  bishops  of  the 
League  continued  to  oppose  any  aggrandisement  of  th»  em- 
peror's power  at  their  expense  and  to  insist  upon  the  resumption 
of  church  lands.  In  this  equilibrium  the  North  German  Pro- 
testant cities  were  strong  enough  (o  refuse  to  «dmit  Wallen- 
stein'i  garrisons.  In  1628  Wallenstein,  who  had  received  the 
duchy  of  Mecklenburg  on  its  rightful  lord  being  put  to  thie  ban 
for  his  share  in  the  Danish  war,  began  to  occupy  his  new  towns, 
and  also  to  spread  along  the  coasts,  for  his  united  Germany 
could  never  be  more  than  a  dream  until  the  possibility  of 
Danish  and  Swedish  invasions  was  removed.  But  the  Hanse 
towns  rejected  his  overtures,  and  Stralsund,  second-rate  seaport 
though  H  was,  absolutely  refused  to  admit, a  garrison  of  his 
gitt$9l  ^^  soldiery.  The  result  was  the  famous  siege 
s<mi*  of  Stralsund  (Febmaxy  to  August  1628),  in  which, 
**"*  with  some  sUf^t  help  from  oversea,  the  citizens  com- 
pelled the  hitherto  unconquered  Wallenstein  army  to  retire. 
The  siege  was,  as  Ihe  result  proved,  a  turning-point  in  German 
faiaioiy.    The  emperor's  policy  of  restoring  ordifr.hsd  pncUcaUy 


OBivenal  support.  But  the  tnstrnment  of  the  restoration  was 
a  plundering  army.  Even  this  might  have  been  borne  had 
Wallenstein  been  able  to  give  them,  as  he  wished,  not  only 
peace  but  religious  freedom.  But  when  ChrisUan  signed  the 
peace  of  Labeck,  and  the  Edict  of  Restitution  (1629)  gave  back 
one  hundred  and  fifty  northern  ecclesiastical  fountktions  to 
the  Catholics,  men  were  convinced  that  one  ruler  ^^^^^ 
meant  one  religion.  Rather  than  endure  this  the  A4oiphu» 
North  Ciermans  had  called  in  Gustavus  Adolphus,  •* 
and,  just  as  (justavus  landed,  the  resentment  of  the  ••■J'*, 
princes  of  the  League  against  Wallenstein's  policy  and  Wallcn- 
stein's  soldiers  came  to  a  head,  and  the  emperor  was  forced  to 
dismiss  him;  His  soldien  were  taken  over  by  Till/,  and  for 
the  moment  he  disappeared  from  the  scene. 

A  thoroughly  trained  army,  recruited  from  good  yeomen 
and  good  soldien  of  fortune,  paid  good  wages,  and  led  by  a 
great  captain,  was  a  novelty  in  war.  that  more  than  compensated 
for  Tilly's  numerical  superiority.  Gustavus,  however,  after 
landing  at  PeenemOnde  in  June,  spent  the  rest  of  the  year  in 
establishing  himself  firmly  in  Mecklenburg  and  Pomerania, 
partly  for  military  reasons,  partly  in  view  of  a  future  Swedish 
hegemony  of  the  Baltic,  and  most  of  all  in  order  to  secure  the 
active  support  of  the  more  important  Protestant  princes,  so  as 
to  appear  as  an  auxiliary  rather  than  a  principal  in  the  German 
conflict.  First  the  old  duke  Bogialav  of  Pomertinia,  then  George 
William  of  Brandenburg  joined  him,  very  unwillingly.  He  was 
soon  afterwards  allied  with  France,  by  the  treaty  of  B2r>valde 
(January  1631).  John  George  of  Saxony,  still  attempting  to 
stifle  the  war  by  his  policy  of  neutrality,  sent  a  last  appeal  to 
Vienna,  praying  for  the  revocation  of  the  Edict  of  Restitution. 
Meanwhile  TX^  had  marched  Into  north-eastern  Germany. 
On  the  19/29  March  1631,  the  old  general  of  the  League 
dfstroyed  a  Swedish  garrison  at  New  Brandenburg,  &n<l 
although  Gustavus  concentrated  upon  him  with  a  swiftness 
that  surprised  the  old-fashioned  soldiers,  Tilly  wasted  no  time 
in  manoeuvres  but  turned  back  to  the  Elbe,  where  his  lieutenant 
Pappcnhcim  was  besieging  Magdeburg.  This  dty  had  twice 
defied  Wallenstein's  attempts  to  introduce  a  garrison,  and  it 
was  now  in  arms  against  the  League.  But  John  George,  their 
prince,  had  not  yet  decided  to  join  Gustavus.  The  latter,  ss 
yet  without  active  allies,  thought  it  impossible  to  go  forward 
alone,  and  could  only  hope  that  his  sudden  and  brilliant  sfom 
(3/r3  April)  of  Frankhnt-on-Oder  >  would  bring  back  TiUy 
from  the  Elbe.  But  the  hope  was  vain.  Tilly  and  Sscfts/ 
Pappenheim  pressed  the  siege  of  Magdeburg,  and  Mmk^ 
althoQ^  the  citizens,  directed  by  Swedish  offioers,  *"* 
fought  desperately  the  place  was  stormed,  sack^  and  burnt 
on  the  night  of  the  loth  of  May  1631,  amidst  horrors  that 
neither  of  the  imperialist  generals  was  able  to  check,  or  even  10 
mitigate.  The  Catholics  rejoiced  as  though  for  another  St 
Bartholomew's  day,  the  Protestants  were  paralysed,  and  even 
Gustavus,  accused  on  all  hands  of  having  allowed  the  Magdc- 
burgers  to  perish  without  giving  them  a  helping  hand,  sorrow- 
fully withdrew  into  Pomerania.  ,  But  Tilly,  in  spite  of  Papp^"' 
heim's  remonstrances,  turned  westward  against  Hesse^Cassel 
and  other  minor  principalities  whose  rulers  had  declared  for 
Gustavus.  The  king  of  Sweden,  thereupon,  clearing  away  the 
temalniag  League  garrisons,  00  the  Oder,  advanced  to  Werben 
(at  the  junction  of  the  Elbe  and  the  Havel) ,  wheiethe  army 
entrenched  Itself,  and,  in  spite  of  sickness  and  famine,  stoically 
awaited  the  attack.  The  desired  result  was  ochievcxL  At  the 
end  of  July  TiUy,  letumlng  from  -the  west  before  he  bad  occom- 
pllshod  iU  reduction,  made  his  appearance  and  Wi$  twice  re- 
pulsfld  (13/13  ukI  78/48  July),  losing  fiooo  men  out  of  22.000. 
Moreover,  Fcnliaand  having  in  his  moment  of  triumpb  Aai^ 
rojected  John  Geoise^s  appeal  against  the  Edict,  &aBoiiy  took 
up  arms^  Thereupon  Tilly,  turning  away  fiwn  Gustavus  s 
entrenchments,  invaded  Saxony,  being  reinforeed  «•  «v«^  ^ 
20,000  men  from  Itafy  (the  war  there  being  left  to  the  Spasiar^)* 
The  elector  at  oace  naide  an  alliance  with  the  Swedes. 

*In  siMch  he  exacted  life  for  life  and  plunder  for  plonder  fa 
tetum  lor  the  stauwbtcr  at  New  Bcaadeabuis* 
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Hen  GusuvuB  advanced  in  ctnmt.  TiUy  had  taken  no 
measures  to  liold  him  off  whQe  the  invasion  of  Saxony  was  in 
progress,  and  he  crossed  the  Elbe  at  Wittenberg. 
'«•  16,000  Saxons  joined  the  26,000  Swedes  at  Dtiben, 
and  some  of  the  western  Germans  had  already  come 
in.  TiUy  bad  just  captured  Leipzig,  and  outside  that  place, 
carried  away  by  Papi)cnheim*s  enthusiasm,  be  gave  battle 
on  the  7/17  September  to  the  now  superior  allies.  The  first 
battle  of  Breitenfeld  {q.v.)  was  a  triumphant  success  for  Ous- 
tavus  and  for  the  new  Swedish  system  of  war,  such  a  battle  as 
no  living  soldier  bad  scedhi.  The  raw  Saxons,  who  were  com- 
manded by  Amim,  once  Wallenstein's  lieutenant,  were  routed 
by  TiD/s  men  without  the  least  difficulty,  and  the  balance  of 
numbers  returned  again  to  the  imperialist  side.  But  the 
veterans  of  the  League  army  were  nevertheless  driven, off  the 
field  in  disorder,  leaving  6000  dead.  Tilly  himself  was  thrice 
wounded,  and  only  the  remnant  of  his  own  faithful  Walloon 
regiments  remained  with  him  and  bore  him  from  tlie  field. 

All  Protestant  Germany  hailed  GVistavus  as  the  liberator. 
Wallenstein,  glad  of  the  defeat  of  the  Catholic  army,  proposed 
to  co-operate  with  the  Swedes.  John  George,  the  Swedish 
general  Horn  and  the  Swedish  chancellor  Oxenstiema  united 
ji^  in  advising  Gustavus  to  march  straight  upon  Vienna. 

fo^  Richelieu,  who  desired  to  bumble  Ferdinand  rather 
tkMi  of       than  to  disestablish  the  power  of  the  CathoKc  princes, 

^XmSot.  ^^  **^  ^^  *^°**  mind.  But  Gustavns  deliberately 
^  chose  to  move  into  South  Germany,  there  to  relieve 
the  Protestants  oppressed  by  Maximilian,  to  organize 
the  cities  and  the  princes  in  ti  new  and  stronger  Protestant 
Union,  the  Corpus  Ecangelicorum,  and  to  place  himself  in  a 
country  full  of  resources  whence  he  could  strike  out  against  the 
emperor,  TiUy,  and  the  Rhine  Spaniards  in  turn.  To  the  Saxons 
he  left  the  task  of  lounng  the  Bohemian  Protestants,  perhaps 
with  the  idea  of  thofoughly  committing  them  to  the  war  upon 
Ferdinand.  The  Swed^  army  pushed  on  through  Halle, 
Erfurt,  WUrsburg  to  Mainz,  where  in  the  middle  of  the 
"  Flailengasse,**  the  long  lane  oC  bishoprics  and  abbacies  along 
the  Main  and  the  Rhine,  it  wintered  in- luxury.  The  Palatinate 
was  reorganized  under  Swedish  officials  and  the  reformed  religion 
established  again.  In  March  1633  the  campaign  was  resumed. 
Nuremberg  and  DonauwCrth  welcomed  Gustavus.  Tilly's 
army,  rallied  and  re-organized  for  the  defence  of  Bavaria, 
awaited  him  on  the  Lech,  but  after  a  fierce  battle  the  passage 
was  forced  by  the  Swedes  .(4/14  April)  and  lllly  himself 
was  mortally  wounded.'  Augsburg,  Munich  and  all  the  towns 
and  open  country  south  of  the  Danube  were  occupied  without 
Tcsistanoe.  At  the  same  time  John  George's  army  entered 
Prague  without  firing  a  shot. 

The  emperor  had  now  either  to  submit  or  to  reinstate  Wallen- 
stein. Wallenstein  demanded  as  the  price  of  his  services  the 
reversal  of  the  Edict,  and  power  to  dethrone  every 
Sfioni*  pnnce  who  adhered  to  the  Swedes.  His  terms  were 
tynM  accepted,  and  in  April  1633  he  took  the  field  as  the 
t9ib9  emperor's  aiter  <go  with  a  new  army  that  his  recruiters 
had  gathered  in  a  few  weeks.  He  soon  expelled  the 
Saxons  from  Bohemia  and  offered  John  George 
amnesty  and  the  rescinding  of  the  Edict  as  the  basis  of  peace. 
The  elector,  bound  by  his  aUiance  with  Gustavus,  informed 
the  Swedish  king  of  this  offer,  and  a  series  of  negotiations  began 
between  the  three  leaders.  But  John  George  had  too  much  in 
common  with  each  to  follow  either  Wallenstein  or  Gustavus 
unreservedly,  and  the  war  recommenced.  Gustavus's  first 
danger  was  on  the  Rhine  side,  where  Pappenheim,  aided  by  th« 
Spaniards,  entered  the  field.  But  Richelieu,  the  half-hearted 
enemy  of  distant  Catholic  princes,  was  a  vigorous  enough  op- 
ponent oi  Spain  on  his  own  frontier,  and  Gustavus  was  free  in 
turn  to  meet  Walleostein's  new  army  of  60,000,  composed  of  the 
men  immortalized  by  Schiller's  play,  excellent  in  war  and  in 
plundering,  destitute  of  all  home  and  national  ties,  and  owning 
allegiance  to  its  general  alone.  While  Gtistavus  in  Franconia' 
was  endeavouring  with  little  success  to  oonsolidate  his  Corpm$ 
BtoH^kofum  Walleiistdfi  came  vpoii  the  scene.    Gvstavus^ 
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as  soon  as  his  Rhine  detachmeiitt.  had  Nl)oinod,  offered  him 
battle.  But  as  in  1625  Wallenstein  would  risk  no  battle  until 
his  army  had  gained  confidence.  He  entrenched  himself  near 
Ftlrth,  while  Gustavus  camped  his  army  about  Nuremberg 
and  a  contest  of  endurance  ensued,  in  which  the  Swedes,  who, 
although  they  had  learned  to  plunder  in  Bavaria,  were  kept 
rigidly  in  hand,  fared  worse.  WaHenstein,  aided  by-  his 
superiority  in  irregular  cavahry,  was  able  to  starve 
for  three  days  longer  than  the  king,  and  at  last 
Gustavus  furiously  attacked  the  entrenchments 
(battle  oC  the  Alte  Veste,  24  Augast/3  September; 
1633)  and  was  repulsed  with  heavy  losses.  Thereupon  Gustavus 
retired,  endeavouring  in  vain  to  tempt  Wallenstein  out  of  his 
stronghold  by  making  his  retreat  openly  and  within  striking 
distance  of  the  imperialists.  Wallenstein  had  other  views  than 
simple  niilttary  success.  Instead  of  following  Gustavus,  who 
first  retired  north-westward  and  then  returned  to  the  Danube 
at  Ingolstadt,  he  marched  into  Saxony,  his  army  plundering 
and  burning  even  more  thoroughly  than  usual  in  order  to  fof ce 
the  Saxons  mto  peace.  Gustavus  foUowed  with  the  swiftness 
that  was  peculiar  to  the  Swedish  system,  and  his  detachments 
on  the  Main  under  Bemhard  of  Saxe-Weimar  having  secured 
the  road  through  Thuiingia,  he  concentrated  at  Eriurt  when 
Wallenstein  had  scarcely  mastered  Leipzig.  But  it  was  now 
late  in  the  season,  and  Wallenstein,  hoping  to  spin  out  the  few 
remaining  weeks  of  the  campaign  in  an  entrenched  position, 
allowed  Pappenheim,  who  had  joined  him,  to  return  towards 
the  Weser  country,  where,  as  in  many  other  districts,  spasmodic 
minor  campaigns  were  waged  by  local  forces  and  smaU  detach-^ 
mcnts  from  the  lesser  bodies.  Within  forty-eight  hours  Pappen- 
heim was  called  back.  Gustavus,  without  waiting  for 
Amim's  Saxons  to  join  him,  had  suddenly  moved  for-  «# 
ward,'  and  on  the  6/x6  November  the  battle  of 
Lfltzcn  (g.9.)  was  fought,  a  battle  as  fierce  even  as  Breitenfeld. 
Gustavus  and  Pappenheim  were  slain,  and  Wallenstein's  army» 
yielding  to  Bemhard's  last  attack,  retreated^ 

The  fall  of  Gustavus  practically  determined  the  intervention 
of  France,  for  Richelieu  supported  all  electors,  Catholic  or 
Protestant,  against  the  central  power  at  Vienna  as  part  of  his 
anti-Spanish  policy,  and  French  assistance  .was  now  indis- 
pensable to  the  Protestantai  For  althou^  Lfitzen  was  a  viaory 
and  the  Protestant  circles  formed  the  League  of  Heilbronn  in 
April  1633,  the  emperor  was  really  in  the  ascendanL  Joha 
George  of  Saxony,  uneasy  both  at  the  prospect  of  1  n^m 
more  foreign  armies  in  Germany  and  at  the  expressed  •f if«A> 
intention  of  Bernhard  to  carve  out  a  prindpality  for  *«•■■• 
himself,  needed  but  little  indocement  to  make  peacie.  Bvt  the 
trag^y  of  Lfltzen  was  soon  to  be  followed  by  the  tragedy  of 
Eger.  Wallenstefn,  gradually  forming  the  resolve  of  forcing 
peace  on  Germany  with  his  army,  relaxed  his  pressure  on  Saxony, 
and  drawing  Amim's  army  out  of  Silesia  to  protect  Dresden, 
he  flung  InnNelf  upon  the  Swedish  garrisons  in  Silesia.  Winning 
a  victory  at  Stcinau  (October  ix,  1633)  ^"^  capturing  one  town 
after  another,  he  penetrated  almost  to  the  Baltic.  But  he  waa 
recalled  to  the  south-west  before  his  operations  had  had  any 
effect.  The  Swedish  army,  under  Bemhard,  Horn  and  Ban6r, 
had  before  the  formation  of  the  League  of  Heilbronn  returned 
to  the  Palatinate,  and  while  Horn  and  Ban^r  operated  against 
an  imperial  army  under  Aldringer  in  the  Neckar  country, 
Bemhard  took  Regcnsbufg  from  Maidmilian's  army.  But  it 
was  now  late  in  the  year  and  Wallenstein  was  intent  upon 
peace.  With  this  object  he  endeavoured  to  secure  the  higher 
officers  of  the  army,  but  these  were  gradually  won  over  by 
Spanish  emissaxics;  the  emperor,  having  decided  to 
continue  the  war  in  alliance  with  Spain,  dismissed 
his  general  for  the  second  time.  Wallenstein  then 
openly  attempted  to  nnite  the  Swedish,  Saxon  and 
other  Protestant  armies  with  his  own,  so  as  to  compel 
all  parties  to  make  peace.*  But  his  army  would  not  follow,  the 
coup  d'ltat  failed,  and  Wallenstein  was  murdered  at  Eger 
(15/3$  Febroary  1634). 

All  nflf ty,  Catholic  or  Protestant,  died  with  him,  and  for  the 
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next  fourteen  ycois  G^mAoy  ms'timply  the  battle-grouad  of 
French,  Spanish,  Austrian  and  Swedish  armies,  which,  having 
learned  the  impunity  and  advantages  of  plunder  in  the  school 
of  Mansfeld  and  Wallensteia,  reduced  the  country  to  a  state 
of  misery  that  no  historian  has  been  able  to  describe,  save 
by  detailing  the  horrors  of  one  or  otiier  village  among  the 
thousands  that  were  ruined,  and  by  establishing  the  net  result 
that  Germany  in  1648  was  worse  off  than  England  in  1485, 
so  much  worse  that  while  England  was  the  healthier  for  having 
passed  through  the  fever  of  the  Wars  of  the  Roses,  Germany 
remained  for  150  years  more  in  the  stillness  of  exhaustion. 

Success  was  for  the  present  with  the  empcaror  and  Spain.  Galhs, 
now  appointed  to  WaUeostcin's  place,  was  Aldringer's  companion 
from  boyhood,  whereas  Bcrnhard,  the  Rupert  of  the  German  war, 
dtsaereed  with  Horn.  Under  the  leadership  nominafly  of  the  king 
of  Hungaiy,  Ferdinand's  heir,  but  really  of  Gallas,  the  army  re- 
captured Hegcnsburg  and  Donauw6rth,  and  when  the  Spanish 
Cardinal  Infante  joined  them  with  iSjOop  mea  on  his  way  from 
Italy  to  the  Netherlands,  they  were  invindble.  Bcrnhard  attacked 
them  in  an  entrenched  position  at  Ndrdlingen  (27  August/ 
6  September  1634)  and  was  beaten  with  a  loss  of 
17,000  men  to  2000  of  the  defenders.  Ndrdlingen  was  to 
tne  Swedes  what  Malplaouct  was  scvcnty-fivc  years  later 
to  the  Dutch.  The  model  army  ot  Gustavus  perished  there,  and 
for  the  rest  of  the  war  a  Swedish  army,  except  for  some  advantages 
of  organization  and  technical  form,  was  tntnnsically  no  better  than 
another.  Gallas  reconquered  the  towns  in  soutnem  Fianconia. 
John  George,  having  ootained  from  Ferdinand  a  compromise  on 
the  question  of  the  Edict — its  complete  revocation  Wallcnstein's 
death  and  Bemhard^s  defeat  had  made  impossible — agreed  to  the 
_^  .  peace  of  Prague  (ao/30  May  1635),  wherein  all  that 
^^!!^  was  Protestant  in  1627  was  to  remain  so,  or  if  since 
"Vo*'  resumed  by  the  Roman  Church  to  bo  returned  to  the 
Lutherans.  A  certain  number  of  princes  followed  John  George's 
example  on  the  same  tcrm8,*but  those  who  were  excepted  by  name 
from  the  amnesty  and  those  who  had  to  gain  or  to  regain  the  lands 
lost  before  1637  continued  the  war.  There  was  now  no  ideal,  no 
objective,  common  even  to  two  or  three  parties.  The  Catholic 
claims  were  settled  by  compromise.  The  power  of  (he  central 
authority,  save  in  so  far  as  the  army  could  without  starvation 
make  itself  successively  felt  at  one  pace  aiul  another,  had  long 
disappeared.  Gustavus's  Corpus  JSvan^icorutn  as  a  German 
institution  was  moribund  since  Ndrdlingen,  and  Richelieu  and  the 
Spaniards  stepped  forward  as  the  protagonists,  the  League  of 
Hcilbronn  and  the  emperor  respectively  Ixjing  the  puppets. 

The  centre  of  gravity  was  now  the  Rhine  valley,  the  highroad 
between  ^lanish  Italy  and  the  Spanish  Netherlands.  Richelieu 
had,  as  the  price  of  his  assistance  after  Nordlingcn,  taken  over 
the  Alsatian  fortresses  held  by  Bcrnhard,  and  In  May,  just  before 
the  treaty  of  Prague  was  signed,  he  declared  war  on  Spain.  The 
French  army  numbered  130,000  men  in  1635,  *^  200,000  in 
■  .  the  year  after.  One  army  assembled  in  Upper  Ahacc 
JgJ^y*  for  the  attack  of  the  Spaniards  in  Franche  Comt6; 
^f**^"'  another  occupied  Lorraine,  which  had  been  conquered 
ivmoiM,  j^  1633;  a  corps  under  Henri  de  Rohan  was  despatched 
from  the  same  quarter  across  Switzerland,  doubling  itself  from 
soldiers  of  fortune  met  with  en  route,  to  expel  the  enemy  from  the 
Valtelline,  and  so  to  cut  the  route  to  the  Netfacriands.  Another 
force,  co-operating  with  the  duke  of  Savoy,  was  to  attack  thj 
Milanese.  Bemhard  was  to  operate  in  the  Rhme  and  Main  country, 
French  garrisons  holding  the  places  of  Alsace.  Having  thus 
arranged  to  isolate  the  Spanish  N^erlanda.  Richelieu  seat  his 
main  army,  about  30,000  strong,  thither  to  join  Frederick  Henry 
of  Orange  and  so  to  crush  th^  Cardinal  Infante.  This  was  strategy 
on  a  scale  hitherto  unknown  in  the  war.  Tilly,  Wallenstcin  and 
Gustavus  had  made  waor  in  the  midst  of  political  and  icligwua 
troubles  that  hung  over  a  confused  country.  They  had  therefore 
made  war  as  they  could,  not  as  diey  wished^  Richelieu  bad  unified 
France  under  the  single  authority  of  the  king,  and  his  strategy, 
Kke  his  policy,  was  masterful  and  clear.  But  the  event  proved 
that  his  scheme  waa  too  comprehensive.  To  seiM  and  to  hold 
with  an  unshakeable  grip  the  nedc  oC  the  Spanish  power  when 
Gallas  and  the  imperialists  were  at  hand  was  a  great  undertaking 
in  itself  and  absorbed  large  forces.  But  not  content  with  this 
Richelieu  proposed  to  strike  at  each  of  the  two  halves  of  his  enemy's 
power  at  the  same  time  as  he  separated  them.  His  forces  were  not 
^^  sufficient  for  these  taaka  and  he  was  therefore  compellnd 
zSsl^L^tm  to  el"!  ^hem  out,  both  in  Italy  and  the  NetherlandakJ^y 
Tvr."'|  working  with  allies  whose  interests  were  not  his.  The 
#*rMa#kMh  srmy  on  the  Meuse  won  a  victory  at  Avins,  south  of 
ry*^  Hav,  and  afterwards  joined  Frederick  Henrr  in  the  siege 
of  Maestricbt.  But  the  Brabanten  aod  Flemings  bad 
m  sixty  years  of  warfare  parted  so  far  from  their  former  asso- 
ciates over  the  Waal  that  the  Inroad  of  Frederick  Henry's  armpr 
produced  one  of  those  rare  outbursts  of  a  momentary  people  s 
war,"  whk:h  occur  from  time  to  time  in  the  wars  of  tne  17th  and 
iptli  centuries.  The  effect  of  it  was  that  Fndcikk  U^nry  wttWrew 


to  his  own  country,  and  iai^6  the  Frendh  nocthem  irmy  fiad 

to  face  the  whole  of  the  Cardinal  Infante's  forces.  In  Italy 
the  Franco-Piedmontese  axmy^  achieved  practically  nothing,  tl^ 
gathering  of  the  French  contingent  and  its  passage  of  the  Alps 
consuming  much  time.  In  the  Valteiliac  Rohan  conducted  a  suo- 
ccsftf  ul  nuHuitain  campaign,  which  .even  to-day  is  quoted  as  a  model 
of  its  kind.^ 

In  Alsace  and  Lorraine,  besides  the  Spaniards,  the  dispossessed 
duke  of  Lorraine  was  in  the  field  against  the  French.  Neither 
side  was  strong  enough  to  prevail  oompletely.  Bcrnhard  waged 
a  desultory  campaign  in  Germany,  and  then,  when  supplies  gave 
out  and  Gallas  advanced,  ioinod  the  French.  Towards  the  end 
of  the  year  his  army  was  taken  into  the  French  service,  he  himself 
remaining  in  command  and  receiving  vague  promises  of  a  future 
duchv  of  Alsace.  Gallas's  army  from  Frankf urt-on-«Main  pushed  far 
into  Lorraine,  but  it  was  late  in  the  season  and  want  of  food  oom^ 
polled  it  to  retreat.  In  eastern  Germany  the  conscauenccs  of  the 
peace  of  Prague  were  that  Saxony,  Brandenburg  ana  other  states, 
signatories  to  the  treaty,  were  ipBo  facto  the  enemies  of  those  who 
continued  the  war.  Thus  John  Ccorgc  turned  his  arma  against  the 
Swedes  in  his  neighbourhood.  But  tncir  commander  Baner  was  as 
superior  in  generalship  as  he  was  inferior  in  numbers,  and  held  the 
field  until  the  renewal  of  Gustavus's  truce  with  Poland,  which 
expired  in  this  year,  set  free  a  fresh  and  uncomipted  Swedish 
corps  that  had  been  heki  ready^  for  cvcntualilics  in  that  countrv. 
This  corps,  under  Torstensson,  joined  him  in  October,  and  on  tne 
ist  of  November  they  won  an  action  at  D5mitz  on  the  Elbe. 

Thus  Richelieu's  great  scheme  was  only  very  partially  executed. 
The  battle  of  Avins  and  Rohan's  Valtellino  campaign,  the  only 
important  military  events  of  the  year,  took  place  outsidfe  Germany ; 
within  Germany  men  were  chiefly  occupied  in  considering  whether  to 
accept  the  terms  of  the  peace  of  Prague.  But  the  land  had  no 
rest,  for  the  armies  were  not  disbanded. 

In  1636  the  movements  foreshadowed  in  1634J  were  carried  out 
with  energy.  John  George,  aided  by  an  imperialist  army,  captured. 
Magdeburg,  drove  back  Ban6r  to  Luncburg,  and  extended  bis  right 
wing  (impcrialbts)  through  Mecklenburg  into  Pomcrania,  where, 
however,  a  Swedish  force  under  the  elder  Wrangcl  checked  its 
progress.  The  Saxons  then  passed  over  the  Elbe  at  (TangermOnde 
and  joined  the  imperialists,  threatening  to  interpose  botwcea 
Ban&r  and  the  Baltic.  But  Ban^r  was  too  quick  ^  them.  He 
destroyed  an  isolated  brigade  of  imperialists  at  Pcrlcbcrg,  and 
before  the  Brandenburg  contingent  could  join  John  George,  brought 
on  a  general  acrion  at  Wittstock  (24  September  /4  October  1636). 
The  doctor  had  30,000  men  against  32,000  and  sought  -^  .  . 
to  attack  both  in  front  and  rear.  But  while  his  w^mIaL. 
entrenchments  defied  the  frontal  attack"  Bani-r  threw  »^'™'<»™' 
most  of  his  army  upon  the  enveloping  force  and  crushed  it.  The 
Swedes  lost  5000  killed  and  wounded,  the  combined  army  if,noo 
killed  and  wounded  and  8000  prisoners.  The  prestige  of  so  brilliant 
a  victory  repaired  even  NOrolingcn,  and  many  North  Ccrraaa 
princes  who  were  about  to  make  peace  took  fresh  heart. 

In  the  west,  though  there  were  no  such  battles  as  Wittstock, 
the  campaign  of  1636  was  one  of  the  most  remarkable  of  the 
whole  war.    The  Cardinal  Infante  was  not  oftly  relieved  by  the 
retreat  of  the  Dutch,  but  also  reinforced  by  a  fresh  nrmy» 
under  a  famons  cavalty  officer,  Johann  von  Wcert.     He  pre- 
pared, therefore,  to  invade  France  from  the  north-west.    Even 
ihou^  the  atmy  that  had  fought  at  Avins  and  Mafstricht  re- 
turnwl  by  sea  from  Holland,  the  French  were  too  much  scattered 
to  offer  an  effective  resbtance,  and  Prince  Thomas  of  Savoy- 
Carignan   and   Johann   von   Wcert,   the   Cardinal   Infante's 
generals,  took  Corbie,  La  Capellc,  and  some  other  places,  passed 
the  Sommc  and  advanced  pn  Compiigne.    For  a  moment  Parts 
was  terror-stricken,  but  the  Cardinal  Infante,  by  lav—i^m 
ordering  Prince  Thomas  not  to  go  too  far  in  case  •'P'uae*, 
he  were  needed  to   repel   a    Dutch  inroad   into  Bclgiuni, 
missed  Ins  opportunity.    Louis  XIII.  and  Richelieu  turned  the 
Parisians  from  panic  to  enthusiasm.    The  burghers  armed  and 
drilled,  the  workmen  laboured  tmceasingly  at  the  dilapidated 
walls,  and  the  oW  Huguenot  marshal,  Jacques  Nomi)art;  due 
de  La  Force  (d.  1642),  standing  on  the  steps  of  the  Hdtel  de 
Villc,  raised  men  for  the  regular  army  by  the  hundred.    Money, 
too,  was  willingly  given,  and' some  12,000  vbluntcers  went  to 
Compidgne,  whither  Gaston  from  Orleans,  I/)ngueva!c  from 
Normandy,  and  Cohd€,  from  Franche  Comt*,  brought  levies 
and  reinforcements.    Thus  the  army  at  Compidgne  was  soon 
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S9y00Q  strong,  Tbe  afmy.  ol  T^rrawe  onder  Duke  BenJurd 
•ad  Louis  de  Nogaret,  CarHinni  de  La  Valette  (d.  1639),  placed 
ifisdf  at  £pual  to  prevent  any  junction  between  Prince  Thomas 
and  the  anny  of  Gallas.  But  Gaston  oC  Orleans,  the  king's 
Ufcutenant  at  Compilgne,  was  no  more  enterprising  as  a  do* 
fender  of  tiie  conntxy  tlum  he  had  been  as  a  rebd  and  con- 
spirator, and  the  army  itself  was  only  half  mobile  owing  to  its 
rawness  and  its  "  trained-band  "  character,  and  the  Spaniards 
and  Bavarians  retired  unmolested  t(^  oppose  Frederick  Henry 
ia  the  X<ow  Countries.  They  left  a  garrison  in  the  Uttie  fortvesB 
of  Corbie,  which  Monsieur's  army  recaptured  in  November. 
The  gallantry  of  the  defenders,  which  bore  heavily  on  the  towns- 
people, was  alloyed  with  a  singular  trait  of  professionaUsnu 
The  time  had  come  lor  the  Cardinal  Infante  to  distribute  hU 
forces  in  winter  quarters,  and  the  garrison  of  Corbie,  it  is  safd, 
surrendered  in  good  time,  in  order  not  to  be  omitted  in  the 
allotment  of  coinfortable  billets  in  Belgium. 

During  the  cpiaode  of  Corbie  another  storm  bent  on  the  eastern 
frontier  of  Fraace:  The  prince  of  Condi,  governor  of  Buivundy, 
had  in  the  sprinc  entered  Franche  Comti  sad  besieged  Due,  but 
the  inhabitanta  as  weE  as  the  Spanish  troops  vigorously 
T*'* '?.  opposed  him,  and  his  army  ultimately  went  to  swell  that 
wfl«^  of  GasMn.  But.  atthonch  Duke  Charies  IV.  was  activa 
f^Tr  in  repossessiDg  himself  of  Lorraine, Gallas  with  the  math 
f^*^^*  imperialist  army  ^  stood  still  in  Lower  Alsace  during  the 
summeir.  At  fitrst  he  had  to  await  the  coming  of  the  nominal 
cpmmander,  Ferdinand's  son,  but  afterwards,  when  heavy  detach- 
ments from  the  defending  armies  had  gone  to  Compidgne,  GaHas 
himself  missed  his  opportunity.  It  was  not  until  September  that 
he  joined  the  duke  ot  Lorraine,  and  later  still  when  he  made  his 
inroad  into  Burgundy.  He  took  a  few  small  towns,  but  Dijon 
and  the  entrenchments  of  Bemhard's  army  there  defied  him,  and 
his  offensive  dwindled  down  to  an  attempt  to  establish  his  army 
in  winter  quarters  in  Burgundy,  an  attempt  of  which  the  herou: 
defence  of  the  littte  town  of  at  Tcan-de-Losne  sufRced  to  brinR 
about  the  abandonment.  Charles  IV.,  however,  continued  a  small 
war  in  Lorraine  with  some  success. 

In  Italv  the  duke  of  Sovogr  wkh  his  own  army  and  a  French 
corps  under  Cr^qui  advanced  to  the  Ttcino,  and  an  action  in  which 
n.  ^  both  aides  lost  several  thousand  men  was  fought  at 
uMv  Tornavento  a  few  miles  from  the  future  battlefield  of 

""^'  Magenta,  to  which  in  its  detaib  this  affair  bears  a  singular 

resemblance  (June  23, 1636).  Butthevictoryof  the  French  was  nulli' 
fied  by  the  refusal  of  Victor  Amadeus,  for  political  reasons,  to  advance 
00  Milan,  and  Rohan,  who  had  come  down  from  the  Vattelline  to 
co-opcsrate,  hastily  drew  back  into  hie  stmnghpld.  On  the  edges 
of  the  western  Pyrenees  a  few  towns  were  taken  and  retaken. 

The  campaign  of  1637,  on  the  French  and  Spanish  side,  was  not 

Eroductive  of  any  mancod  advantage  to  either  party.  From  Cata- 
Kua  a  Sponish  army  invaded  Languedoc,  but  was  brought  to  a 
standstill  in  front  of  the  rocky  fortress  of  Leucate  and  defeated 
with  hcavv  losses  by  the  French  relieving  army  under  Schomberg, 
due  d'Hailuin.  In  Italy  nothing  was  done.  •  in  the  Valtelltne  the 
local  regiments  raised  by  Rohan  mutinied  for  want  of  pay  and 
Rohan  had  to  retire  to  France.  On  tlvs  Low  Countries  frontier 
the  cardinal  de  La  Valette  captured  CJltean  Cambr^is,  Landrccies 
and  Maubcuge.  The  deaths  of  Ferdinand  II.,  the  landgrave  of 
HeMe-Casael,  the  duke  of  Savoy  and  the  duke  of  Marttua,  which 
occurred  almost  simultaneously,  affected  the  political  foundations 
of  the  wsr  but  little.  The  balance,  such  as  it  was,  however,  was 
uatUvourable  to  Franoe.  for  the  duchess  of  Mantua  went  over  to 
the  imperialists  and  the  duchess  trf  Savoy  was  opposed  by  the 
princes  of  her  hoaae.  On  the  other  hand,  Ferdinand  111.,  in  spite 
of  Spain,  had  to  concede  more  power  to  the  electors  as  the  price 
of  the  impecml  dignity. 

On  the  Rhine  and  in  the  adjacent  countries  Johann  von  Weert, 
returning  from  Belgium  with  his  Bavarians,  captured  Ehren- 
brciutcin,  the  citadel  of  Coblenx,  and  expelled  small 
ItkOMi  French  detachments  from  the  electorate  of  Trier,  whose 
me«ai0s»  j^^\„^  ^^  archbishop,  had  been  put  to  the  ban  by  the 
emperor.  Then,  passing  into  the  Main  valley,  he  took  Hanau. 
The  main  imperialist  army,  still  under  Gallas,  had  deoarted  from 
Abaco  to  the  east  tn  order  to  repair  the  disaster  ot  Wittstock, 
and  Charles  of  Lorraine,  with  his  own  small  force  and  a  detach- 
nisnt  under  Count  Mercy  left  by  Gallas,  was  defeated  by  Bernhard 
on  the  Sadne  in  June,  uter  which  Bernhard  advanced  vigorously 
against  Piccotomini,  the  imperialist  commander  in  Alsace,  and 
crossed  the  Rhine  at  Rheinau.    But  soon  Piccolomini  was  joined 

by  Johann  von  Weert,  and  Bernhard  retired  agann. 

-_ —   "■  ~ '  -.    -.  .  ^  I    II I 

^  For  the  first  time  in  the  history  of  western  Europe  Cossacks 
appeared  on  the  Rhine.  Thdir  march  through  Germany  was 
marked  by  extraordinary  atrocities.  They  did  not  remain  long  at 
the  front,  for  their  insubordination  and  misconduct  were  so  flagrant 
that  even  Gallas  found  them  intoleratAe  and  dismissed  them. 


In  the  ttorti^4M,  tliB  dicet  df  Wittstock  proved  but  transient. 
The  mdow  of  the  laadgrave  of  Hesse-Cassel,  after  an  attempt  at 
resistance,  agreed  to  the  treaty  of  Plague.    In  1638  Ban£r  after 
taking  Erfurt  and  Torgau  found  himself  the  target  of  several 
opponents^-<he  Bavarians  under  GAts,  who  had  remained  on  the 
Wewr  to  subdue  Hesse-Cassel  ^riien  their  comrades  wu^i^ 
passed  into  Belgium  in  1635,  the  beaten  army  of  Witt«  Zmcthmm 
stock,  and  a  poteatiat  Brandenbton;  contingent.    The  JiJrJJJ!^ 
Saxons  did  no  more  than  defend  their  own  country,  but  M!uun^ 
the  imperialiits  and  Bavarians  uniting  under  General  nprmMnr 
Geleen  manoeuvred  Banfo  out  of  his  strongholds  on  the     ""^^^^ 
Elbe.    He  retreated  c»  the  Oder,  but  there  lound,  not  the  expected 
assistance  of  Wrangel's  Pomeranian  army,  but  GaUss  with  the 
main  imoerial  army  which  had  hurried  over  from  the  west  to  cot 
off  the  Swedes.    Banir  escaped  only  by  a  stratagenu    Deluding 
Gallas  with  an  appearance  of  retreat  into  Poland,  he  turned  north* 
wards,  joined  Wrangel.  and  established  himself  for  a  time  ia  Pome* 
renin.    But  GaUas  ruined  his  army  by  exposing  it  to  an  open 
winter  in  this  desolate  country,  and  at  last  retired  to  the  Elbe. 
Pomerania,  by  the  death  of  the  old  duke  Bog^slav,  became  a  bone 
of  contention  between  rival  claimants^  and  in  the  prevailing  equili- 
brium of  greater  powen  its  fate  remained  ansettJed,  while  a  feeble 
small  war  slowly  oonsumed  what  Wallenstein  and  Gustavusy  Gallaa 
and  Wrsngd  had  spared. 

la  1638  the  French  operations  in  Italy,  Belgium  and  Spain 
were  in  the  main  unsucpasful.  In  Italy  Crtqui  was  killed  in  an 
action  on  the  17th  of  March,  and  the  Spanish  commander  in  the 
Milanese,  Leganez,  advanced  to  the  Scsia  and  took  VerceOL  In 
the  Low  Countries  Prince  Thomas  and  Piccolomini  repulsed  in  turn 
the  Dutch  and  the  F^nch.  In  the  south  Cond£  led  nom  Bayonne 
an  invading  army  that  was  to  dictate  terms  at  Madrid,  biit  the 
fortress  of  Fontatsbia,  though  invested  by  land  and  sea,  checked 
the  French  until  a  relieving  army  arrived  and  drove  Cond^  in  dis> 
order  to  Bay«>nne.  So  angry  was  King  Louis  at  this  ^_^,. 
failure  that  Condi's  lieutenant-general,  the  brother  of  ^mT^ 
Cardinal  de  La  Valette,  was  condemned  for  high  treason.  iSImI^ 
But  the  case  was  different  in  Alsace.  There  Richelieu  ^^^^ 
was  more  than  ever  determined  to  strike  at  the  Spanish  ^Z^S^ 
power,  and  there  too  was  Bernhardt  who  hoped  that  ^^""'^ 
Alsace  was  to  be  his  future  prindpahty,  and  under  whom  served 
the  survivora  of  Breitenfeld  and  NiScdlingen,  now  in  French  pay 
under  the  name  of  the  **  Weimar  Army."  After  the  raid  into 
south  Germany  Bernhard  had  wintered  about  Bade,  and  began 
operations  by  taking  a  few  towns  in  the  Black  Fcnest.  He  then 
beseged  Rheinfelden.  Johann  von  Weert,  however,  fell  upon  him 
by  surprise  and  drove  him  away  (February  38th).  Rohan  was 
amongst  the  dead  on  the  French  side.  But  Bernhard  reassembled 
his  adventurera  and  invited  them  to  return  and  beat  the  impeHbltsts 
at  once.  The  outcome  was  the  battle  of  Rheinfelden,  in  which  the 
redoubtable  Weert,  who  had  terrified  Paris  in  id^iS,  was  taken 
prisoner  and  his  army  dissipated  (March  3rd).  Although  tha 
Bavarians  in  the  Weser  country  hurried  south  to  oppose  hfan. 
Bernhard  took  Rheinfelden  ana  Freiburg.  Lastly  he  invested 
Breiaach — the  town  that,  scarcely  known  to-day,  was  then  th« 
"  Key  of  Alsace."  Crdta's  Bfewarians  and  Charles  of  Lorraine's 
army  hastened  thither,  but  Bernhard  beat  them  in  turn  at  Witten* 
weiher  (August  ^th)  and  Thann  (October  i$th>,  and  received  tha 
Burreoder  el  Breisach,  when  the  garrison  bad  eaten  the  cats,  dogn 
and  rats  in  the  place,  on  the  17th  of  December. 

In  the  Oonrae  of  16138  peace  negotiations  were  carried  on  at 
Cologne  and  Hamburg,  but  the  war  still  dragjged  on*  In  the 
i6g9ly^n  with  Banc's  pursuit  of  the  retreating  Gallas. 
Thanks  to  his  skill  the  Swedish  star  was  again  in  thb 
ascendant.  Ban6r  crossed  the  Elbe,  captured  Halle  and  gj^,  ju- 
Frdburg,  inflicted  a  severe  defeat  on  the  Imperialists  at  p^gg^ 
Chesanits  <April  14,  163ft),  and  then  after  overrunning  "^ 
western  Saxony  advanora  Into  Bohemia,  judging  rightly  that  Bern- 
hard  was  too  much  occupied  srith  his  prospective  duchy  to  co- 
operate with  him  ia  the  south-west.  Ferdinand  HI.  sent  his 
brother,  the  archduke  Leopold  William,  to  take  command  of 
GaUas's  army  and  sent  all  available  ranforoements  to  B<4Mmia. 
But  Ban£r  contented  himself,  after  an  unsuccessful  attempt  upon 
Prague^  with  thoroughly  eating  up  the  country  and,  as  winter  came 
on,  he  retind  into  the  Saxon  mountains.  The  other  Swedish  troops 
overran  Brandenburg  and  fomented  a  revolt  in  Silesia. 

In  1639,  as  before,  Richelieu's  attacks  on  Spain,  other  than 
those  ditwted  upon  Alsace  and  Baden,  were  unsuccessful.  In  the 
north  the  Frencn  devoted  this  year,  as  thev  had  devoted  1637 
and  1638,  to  a  methodical  conquest  of  walled  towns  in  pf^mg^ 
view  of  a  future  frontih*  de  fer.  The  two  objectives  ^^  t^^^ 
selected,  Hesdin  and  Thionville,  were  far  apsrt,  and  ^^ 
a  covering  army  to  protect  both  sie^  agaiiu«  Piccolomini 
was  posted  midway  between  them.  Piccolomini,  by  a  forced 
march  from  Li^ge  and  Huy  throagh  the  Ardennes,  flung  himself 
upon  the  besiegers  of  Thionville  befoie  their  **  circumvallation  '* 
was  completed,  and  being  greatly  superior  In-  numbera  he  almost 
annihilated  them  (June  7,  1639)  before  the  covering  or  rescuing 
army  had  even  passed  the  Argonne.  Then,  however,  Piccolomint, 
whose  troops  had  bought  the  victory  dearly,  stood  still  for  a  timc^ 
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. , JB  Ik  19tb  olSaaB.    On  thereof 

Am  Pyfouc*  CobM  u  iinul  ihawBd  Minelf  both  uohicky  ind 
iTnpr"*  Im  Italy  Ckidinl  da  Ll  Viktu  diad.  altar  allvmni 
Priiict  Thoiua  to  via  Dvtr  Savoy  to  tfaa  anpcror'a  rite  and  Brinf 
evny  Fnaeh  po*  ennit  Caiala,  Chivaaa  and  tbg  citadel  of  Turfs 
taken  bv  Thooaa  and  Laniiea. 

H  J  wucHir  ni  tka  due  d'Hanmt,  callad  bv  fail  noi "  CadR- 
U'Pnlv "  OA  aaxHutt  of  liii  carriafa,  but  a  bwd  and  arnvdiBglr 
competent  aaldiBr.  Under  faim  aamd  Torenno*  Utherto  known 
oaly  ai  ■  yenaicr  bmbcr  of  tba  doke  of  BouDkni.  Kanwin 
nvwiiad  Ut  amy  [or  lb*  fine  tlma  late  in  October.  Tbaday  alte 
^  w  haadvanocd  from  Carignar  ■  .     •  ^     . 

1  toholilo 


Laanei  baieC  ■  dafila  on  tkc  CMeiiOriinano  nad  (wbencc  tb 
aSoob  caEod  tbe  JinM  ie  Qatei)  vhUeTThoBaa  lay  in  nit  t 
tbe  Bonh.  But  Tunaac  aal  the  aanh«uard  Aaiply  npulHd  tb 
prtncei  and  by  lianl  fi^tinfl  tbe  FTeadi  retunied  laie  aad  vktodot 
(Novenber  30th). 

In  Aliaca  Ber^rd  wu  cnied  off  I  i 

iv^ariag  to  i^  In  way  to  a  junctioa  4 

^^^.  J     be  wat  fortjiute  in  the  om  c 

?~tl_-    hit  dream  of  a  duchy  cl  A  h 

■!2™   bim  inio  conBiet  with  RkhXJ  il 

ifj^^H^     only  bave  ended  in  dug  wi  1 

%i^        Fiance,  and  Rjcbelini'i  o&o  < 

the  foftlWB  Ix  lud  conquei  h 

loofi  ne|;otiatioaB  between  the  landgnvi  h 

tanowt  powert  ended  in  her  allying  hen  n 

that  the  land  mite  wu  inperiSttl  II  c 

Sfdin  and  Beldam  wrn   brnighl   uil<  b 

fmni  Spain  lor  tbc  NetheriuKlI.  tni),  i' 

By  the  Dutch.    Chaiiei  t.  at  EatUad  m 


gitiwing  oppodtioB  to  Charlea  at  borne^  ant 


ttioB  to  i^nanea  at  Dome,  ana  lae  i.'ukii, 
d(  hia  BouraJity,  laiM  in  nnd  dennyEd 


fooLi^  threaU  to  puniah  tboie  who  did 

voiu,  eauaed  tin  Caubm,  wbn  wen  eti 

adiu  tboBielvei  a^ian  the  Fnnch   both  cffidealty 

■■(Hiiaily,  lo  tan  their  arma  agabia  the  old  cotmy  Culile. 

Deceaiber  idio  Ponagal  d— ' — ■  ■ "  '-'' ' 

Ur«  of  the  houaa  ol  ■■ 

himieif  pnwkd  ovei 


«  anioB  et  Ibe  ftntt  it  Qmlm.    .. 

id  froa  Cariniaa  ataiait  the  »,aDa 
*  Caiale  aad  attacbd  their  line  oi 
MlV  and  opnly  oa  tha  >9lb  oi  April. 

-.  ., , ..Jn  lina  and. 


■1  boa  Oaalca  and  s 


IbeD 


■e  tha  ciladd,  bad,  enenially. 


tage.   Their  foeial 

Fnnch  ncvvt 

ntind  10  Milan,  iiince  1  aotaai  wat  an 
ing  tn»|B  (0  Inaa.  and  ncoffiiaed  the  < 


LBd  the  Papal  5tat_    .  .. 

~-^iter  of  Ikw  open  countn,  wwid 
hita  wbauHK*.  But  HkrUHui'i 
ppoaeila  neutnliied  [hit  advan- 
llth  of  July  OB  Iho  Fnoch  linea 

,    Jilt   auncEiilvaly,  and  Hatcoun 

witfa  heavy  loiaea.    Soon  ahetwanla  Ibe 
'      ■  The  dladel 


■FumuUing  othi 
InC'i  nn,  who  li 


lang-i 


a  PaUcia 


pmgreHed  far  HDC*  tba  dayaoTthe  PnUrtaat  Unit 


■a  «M  mn^otarily  chechad.  Tlw  arch- 


when  at  lait  Btrnbaid'i  old  ai 
croued  Ibe  Rhine  al  Bachara 


«ntty  ODul 
TbeWeini 


no  IceiHT  auppon  the  cambincd  army, 

army  tnea  recifed  10  the  ftfaiae  valley  ai _   .._,,,« 

and,  in  Ibe  bone  of  detaching  both  Cnrga  d  LOnebuig  ud  th* 
landgnviae  of  HeHe.CaHe]  from  the  Swaduh  aPiince.  the  imperial 

■ 1  ^1..! iioriea,  ignnring  Banfr.    After  Ibe  depar- 

■nd  HaianL  nnlJid  for  bonw  defence, 
ler  montba  of  1&4D-41.    NetoililaDiia  fee 


b^ied  army  reached  (be  objectivs.  But  a  iJuw  hindeitd  them  and 
gave  Ibe  emperor  time  (d  cancentTate  hia  lorcn,  and  af»ra  variety 
of  minor  Dpefaliona  Banb'i  army  found  itaelf  anJa  in  poiieirign 
ol  HeaK.  Laneharg,  Bruuwick.  ^n.  Gutbriant  •  amy.  however, 
had  again  •epacucd  fmm  him  in  order  to  Uve.  and  in  May  wu 

at  Bamberg— «vM  an  army  ei  18,000  could  hardly  keep     , ^ 

the  GeM  ai  lUa  Ure  of  lie  war.    On  the  »h  of  May     gj^ 

comiaud.  Tha  biat  fonified  plaa  held  by  the  Aimriaai  b  Lower 
Sauay.  WolfenblltHl.  wai  bo*  beaiend  by  Tonienwia'i  Svedea 
and  Gcrraau  and  Gufbcianl'i  Frenca  aod  Weimarlana.  and  tba 
aichduka  and  Pkeahniai  advandag  10  ita  nliif  were  defeated 
outaide  the  walli  on  Iba  99lh  of  June.  The  oar  bad  bow  receded 
far  fmiB  AliacB.  wlucb  waa  fimly  bdd  by  France,  aad  no  longer 
threalened  even  by  Charlea  of  Lorraiae,  who  bad  made  bit  pbt* 
with  Louli  XIII,  in  Ibe  innni.  and  iriuK  army  bad  fal£«td 
Cutbriaat  ialo  Cemiany,  TheHiHe*  of  tba  Gomau  at  WoHai- 
bUllel  ciiued  wne  of  their  princoa  to 


Meilloayfl  captured       ■  ■   ■  ■ 


d  UcFitBch  occspied  Barceiona. 
at  Tanagoaa.  In  tbi  north  La 
1  .1.  1 — 1 pj^  iii^j  ij^ 

my  of  the 
<  RicMieu 


nt  the  open  country  by  tba  luperior  araiy  of  the 
varoinai  tnrante.  A  Earmidabtt  copipiracy  agaioat  fticbiiiefi 
brought  about  a  civil  war  in  which  the  idag'ttroopa  ^y^„^ 

T  [Kontenled    brother,  the  semi.inticpendcilt 

di  kijllon),    bv  a  miaed  army  of  rebcLa,  Spaniarda   and 

li  (July  6ihl.     Thia.  however,  led  to  nothing  further 

ai  kpiiacy  coliapted.     Charlea  of  Lomioe  having  |ained 

Ih  lid  newly  regained  forlremea  wcr«  reoccupied^by  the 

xt  1641  then  began  al  MOnater  and .  Otnabiilcb  in 

In  i&ti  Toramuon.  having  cleaied  up  ibe  war  f^  a  aomenl 
ifl  Ibe  nonfa'Wai.  turned  upon  Sileiia,  ddcated  an  faipaialiac 
corpa  al  Schweidnlu  and  look  aome  fortieaan;  but  dmv  iMck 
vrhea  ll>e  arcltduka  and  Piccolomiai  cane  up  with  the  main  Aunrlan 
annir.  Tn  tViAher.  bowcvcr,  be  vaa  jobied  by  freah  troopa  from 
noKd  the  Elbe  and  beileged  Leipik.  The 
which  vai  iolncd  by  Ihe  Sainna  when^..^^ 

wicbe 
;»Jo¥. 


I641).    But.allhouL 

Vienna  itKlf  Uianclon  waited  for  the  faU  of  Lopiig 

and  then  look  up  winter  quartHL   GufbriaAl  had  IhrDu, 

year  operated  indepeadently  of  the  Sweden  The  Bavarian!  bad 
advaaced  into  Ibe  Lower  Rhine  region  io  order  to  lupporl,  in  concert 
with  Ihe  Belgian  aimy  of  Spain,  a  freah  onlbreak  in  Franoc  (Cinii' 
Man' conapirflcy).  But  Lanii»y,  the  Spaniah  general,  waaaltacked 
and  defeated  boton  Hatifeldt'*  Bavarian)  came  up,  al  Hu1« 
between  KcnpcB  and  Crefeld  (January  i;th),  whertapoo  tba  Bava- 


of  thell 


iu  army,  failed  m 
d  La  Baaaie,  and 
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Melo,  the  Cardinal  Infante'*  successor,  did  not  profit  by  his  victonr, 
turning  back  instead  to  oppose  the  Dutch  and  Gu^briant.  In 
Italy  Thonias  of  Savoy  and  nis  brother,  submitting  to  the  regency 
of  the  4nchess,  led  her  troops  in  concert  with  the  Ficnch  afcaiast 
the  Spaniards  of  the  Milanese,  and  took  Tortoaa.  Louis  himself 
conquered  RoussHlon,  Richelieu  crushed  the  consoiracy  of  Cinq 
Mars  by  executing  its  leaders,  and  Marshal  de  la  Motte-Houden- 
oourt  held  CataloiSa  and  defeated  Legaoez  at  Lerida  (October  7th). 

Before  the  next  camp&fgn  opened  Louis  and  Richelieu  were 
dead.  One  of  the  last  acta  of  the  king  was  to  deaignftte  the 
young  doc  d'EngMen,  son  of  the  incapable  Cond^,  as  general 
of  his  northern  army.  Harcourt  had  strangely  failed,  Gu6- 
britBt  was  far  away,  and  the  rest  of  the  French  marshals  were 
j^  g^^  ecperienced  but  incapable  of  commanding  an  amy.' 
•^Bagbka.  ^^^  ^^  ^"^  ^^  small  matter  to  put  intlMir  place  a 
youth  of  twenty-one,  who  might  prove  not  merdy 
Inexperienced  but  also  incompetent.  But  Enghien's  victory 
was  destined  to  be  the  beginning  for  the  FKnch  aimy  of 
a  long  hegemony  of  miUtaxy  Europe. 

Melo  had  selected  the  Meuse  route  for  his  advance  on  Paris. 
On  it  he  would  meet  only  the  places  of  Rocroi  and  Retbae; 
these  mastered,  he  would  descend  upon  Paris  by  the  open  lands 
between  the  Mame  and  the  Oise.  He  began  by  a  feiiA  against 
Landrecies,  and  under  cover  of  this  secretly  massed  his  Sambre 
and  Ardennes  corps  on  the  Meuse,  while  Enghicn,  having  the 
safety  of  Landredes  in  mind,  moved-  to  St  Qucntin.  There, 
however,  the  young  general  learned  at  the  same  moment  that 
Louis  XIII.  was  dead  and  that  the  Spaniards  had  invested 
Rocroi  With  the  resolution  and  swiftness  which  was  to  mark 
his  whole  career,  he  marched  at  once  to  offer  them  battle. 
Enghien's  more  experienced  counsellors,  the  generals  of  the  old 
school,  were  for  dday.  To  risk  the  only  French  army  at  such 
a  moment  would,  they  said,  be  madness,  and  even  the  fiery 
Gaasion  asked,  "  What  will  become  of  us  if  we  are  beaten?" 
But  Enghien  replied,  "  That  will  not  concern  me,  for  I  shall  be 
dead,"  and  his  perapnality  overcame  the  fears  of  the  doubtefs. 
The  battle  took  place  on  the  igth  of  May  1643,  in  a  plain  before 
Bmtthai  Rocroi,  without  any  marked  tactical  advantage  of 
9oenk  ground  in  favpur  of  either  side.  Melo*s  cavalry 
was  routed,  and  nearly  all  the  infantry,  18,000  men  of  the 
best  regiments  in  the  Spanish  army,  the  old  Low  Countries 
Urcios,  with  their  general  the  Conde  de  Fuentes,*  a  veteran  of 
fifty  years'  service,  in  their  midst,  stood  their  ground  and  were 
annihilated.  8500  were  dead  and  7600  prisoners.  Two  hundred 
and  sixty  rolours  and  standards  went  to  grace  N6trc  Dame. 

But  even  Rocroi,  under  the  existing  conditions  of  warfare, 
Was'  decisive  only  in  so  far  as,  by  the  destruction  of  Spain's 
superiority  in  Belgium,  it  saved  France  from  further  inroads 
from  the  north.  Enghien  indeed  followed  up  the  debris  of 
Mclo's  army  beyond  the  Sambre,  but  on  the  Rhine  Gu£briant 
had  marched  away  from  the  region  of  Cologne  into  Wtlrttcmberg, 
and  there  was  nothing  to  prevent  the  imperialists  in  the  north- 
west from  Joining  Melo.  The  thorough  establishment  of  the 
French  on  the  Rhine  and  the  need  of  co-operating  with  the 
Swedes  was  considered  by  the  young  general  to  be  more  im- 
portant than  fighting  Melo  In  front  of  Brussels,  and  in  spite  of 
Smnmdv  the  protests  of  the  Regent  and  Mazarin,  he  decided 
•fTMoa'  to  attack  ThionviUe.  Taking  a  leaf  out  of  Mclo's 
'''■••  book,  he  threatened  Brusscb  in  order  to  draw  all  the 

defenders  thither,  and  then  suddenly  turned  eastward.  Enghien 
arrived  on  June  i8th,  a  corps  from  Champagne  had  already 
reached  the  place  on  the  x6th,  and  on  the  8th  of  August 
ThionviUe  surrendered.  The  small  fortress  of  Sierck  followed 
suit  (September  8th). 

Guibriant  meanwhile  had  attempted  without  success  to  cover 
the  French  and  Protestant  posts  in  WQrttemberga^inst  the  united 
forces  of  his  old  opponents  from  the  lower  Rhine  (Hatzfeldt's 
Bavarians)  and  a  bresh  Bavarian  army  under  Mercy,  and  had 
retired  into  Alsace.  Thither  Enghien,  oefore  dispenring  his  array 
into  rest-quarters  in  October,  sentliiro  a  corps  under  Jos£as  Rantzau 
to  enable  him  to  recross  the  Rliine  and  to  seize  winter-quarters  in 
Germany  so  as  to  spare  Alsace.  Gu£briant  did  so,  but  he  was 
mortally  wounded  in  the  nege  of  Rottweil,  a  town  at  the  source 
— .^— — ~—         ^— — .     ■■  ^— — .— 1^^—  .  I    ■■      I      ■ 

^Paul  Bernard  Fonuine  de  Fougerolks,  a  noUe  of  Fraache  Comt^ 


of  the  Keckar,  and  Rantsau,  taking  over  the  eenunaad,  allowed 
himself  to  be  surprised  in  the  act  of  ois^rsing  into  winter^quarters 
by  Charles  of  Lorraine  (who  had  agsun  chang:ed  sides  and  now 
commanded  his  own,  Hatafeldt's  and  Mercy's  armies ').  At  Tutt- 
lingen  on  the  headwaters  of  the  Danube,  Rantzau  was  taken 
prisoner  with  the  greater  part  of  his  army  of  ia,ooo  men 
(November  34tb),  and  the  rest  hurriedly  fell  back  into  Alsace. 
^  In  the  east  the  campaign  had  aa  uuial  turned  more  upon  sub- 
sistence than  upon  military  operationa.  Torstensson,  by  fab  halt 
before  Leiprig  after  Brritenfeld,  had  given  the  emperor 
a  whole  winter  in  which  to  assemble  a  new  army.    The 

hereditary  pro^nnoes,  aa  the  devastationa  of  war  ap- 

proacbed  tbeir  own  bordei% willingly  suf^plied  a  force  of 
12,000  meiu  which  under  Piocok>mini  manoeuvred  for  a  while  to 
the  west  of  Dresden.  But  Piccolomini  was  replaced  by  Galhts, 
who,  thoudli  cherishing  visionar]^  achemes  of  uniting  Hatafeldt's 
troops  and  Gdtz'a  Cok^oe-Bavanan-North  German  army  with  bia 
own  for  a  decisive  blow,  had  in  fact  to  fall  back  through  Bohemia. 
The  Swedes  followed.  Taking  the  small  towns  and  avoiding  the 
large  places,  Torstensson  swept  through  Bohemia  and  Moravia, 
his  steps  docged  through  the  oevastatod  country  by  Gallaa,  until 
he  reached  BrOnn.  Thence,  howevov  he  suddenly  retreated  to  the 
shores  of  the  Baltic.  Christian  of  Denmark  had  declared  war  On 
Sweden,  and  threatened  to  isolate  the  Swedish  forces  in  Germany. 
Torstensson,  therefore,  wintered  in  Holstein,  Gallas.  unable  to  follow 
him  through  districts  already  eaten  up,  in  Saxony.  In  Italy  and 
Spain  there  was  no  event  of  any  in^xntance. 

In  i6t44  Oaston  of  Orleans,  with  La  M«llefaye  and  Gassion 
under  himi  beran  the  conquest  of  the  Dunkirk  region,  capturing 
Cravelines  in^uly.  Mek>,  having  no  army  to  oppose  j^  mmrM 
them,  remained  inactive.  In  Italy  Prince  Thomas  and  i^ruttlZ 
Marshal  Plessb-Praslin  undertook  nothing  serious,  while  iD.  jTatrtf 
in  Sftdn  La  Motte>Houdencourt  lost  Lerida,  and  was^j^^iu^ 
impnsoned  by  Maaaria  in  oonaeguence.    But  the  Rhine  '    , 

campawn  is  memorable  for  the  first  appearance  of  Tiirenoe  at  the 
head  oian  army,  and  for  the  terrible  battle  of  Frdburg. 

The  momentary  combination  *of  foroea  on  the  other  aide  that 
had  ruined  Gu^briant'a  cxfiedition  aoon  broke  up.  Hatzfeldt  was 
called  by  the  emperor  to  join  Gallas,  Qutrfes  of  Lorraine  wandered 
with  his  mercenaries  to  the  Low  Countries,  and  Mercy's  Bavarians 
alone  were  left  to  oppose  Turenne,  who  spent  the  first  months  of 
the  year  in  restoring  dwriplme  and  confidence  in  the  shaken  Weimar 
Army.  But  Mercy  was  stiU  conaderably  superior  in  strength,  and, 
repulsing  Turenne'a  first  inroad  into  the  Black  Forest,  bcsic 
Freibuis.  Turenne  made  one  cautious  attempt  at  relief,  tu.^. 
waited  tor  reinforcements.  These  came  in  the  shape  of  En^ien's 
army,  and  Enghien  as  a  prince  of  the  blood  took  over  the  supreme 
command.  But  both  armies  together  numboed  hardly  17,000 
men  when  Enghien  and  Tuienoe  ^ nited  at  Bceisach  on  the  and  of 
August.  On  the  3rd,  although  Freiburg  had  meantime  surrendcredt 
they  crossed  the  Rhineand  attacked  Mercy's  posidon, 
which  was  of  great  natural  and  artificial  strength,  in 
front  and  flank.  Thrae  sefiarate  battles,  which  oust  the 
Bavarians  one-third  of  their  fosoe  and  the  French  no 
less  than  half  of  theirs,  ended  in  Mercy's  retreat  (see  Freiburg) 
on  the  loth  of  August.  Enghien  did  not  foUow  him  into  the 
mountains,  but  having  assured  himself  that  he  need  not  fear  inter- 
ference, he  proceeded  to  the  methodical  oonqneat  ct  the  middle 
Rhine  loitrssses  (Philippsbuig,  Heidelberg,  Mannheim,  Mainz,  &c), 
and  returned  with  his  own  army  to  the  Alosellc,  leaving  Turenne 
and  the  Weimar  Army  at  Spire. 

In  the  cast,  or  rather  !n  the  north,  a  deealtory  campoIgH  "Waa 
carried  on  during  1614 -between  Torstenason  and  the  youngtr 
Wrangel,  on  the  one  aide,  the  Danes  and  Gallas  on  the  otbor.  and 
in  the  end  Gallas  retreated  to  Austrian  territory,  so  completcty 
demoralized  that  for  want  of  supervision  his  army  dwindled  on 
the  way  from  20,000  men  to  2000.  Torstensson  followed  him. 
having  little  to  fear  from  die  Danes,  ileanwhite  the  prince  of 
TraosyWaoia,  George  Rak6csy,  phiying  the  part  of  Gabriel  Beth^ 
his  predecessor,  made  war  upon  the  emperor,  who  not  being  able 
on  tnat  account  to  send  fresh  troops  against  Torstensson, 
called  upon  Hatzfeldt,  as  above  mentioned,  to  reform  the  Btia»t 
wrecks  of  Gallaa's  anny  on  the  nncleoeof  his  own.  JhsAaa 
Maaimilian  of  Bavaria  aent  most  of  his  own  troops  under 
Wccrt  on  the  same  errand— henoe  Mercy's  defeat  at  Freiburg.  But 
Torstensson  pressed  on  by  Eeer,  PUsen  and  Budweis  towards  Vienna, 
and  on  the  24  Febniary/6  ^farch  1645  he  inflicted  a  crushing  defeat 
on  Gets,  Weert  and  Hatzfeldt  at  Jankau  near  Tabor.  GOts  waa 
killed  and  half  of  hia  ansv  dead  or  oaptive.  In  bis  extnemi^ 
Ferdinand  offered  part  of  Bohemia  and  Silesia  to  Maximilian  m 
return  for  soldiers.  But  the  Bavarian  ruler  had  no  soldiers  to  give, 
for  Turenne  was  advancing  again  from  the  Rhine. 

At  the  end  of  March  the  Weimar  Amy  was  at  Dmladi,  «m  the 
6th  of  April  at  Pfor^eim.  Thence  it  marched  to  Heilbronn,  and 
Rethe«buiyoii«Tawber,  when  Turenne  resolved  to  ao  aoctliarard 
in  search  m  supplies  and  recruits  in  the  tenitories  of  his  aUy  an^ 

*  The  thcee  "  armks  **  combined  were  hardly  more  than  25,000 
strong. 
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and  the  emperor  wa*  able  10  rive  Maximilian  an  AuMrian  co«p 
to  be  added  to  Mercy'a  army.  Mercy  therefofe»  aftw  manoeuvrini 
for  a  lime  on  Engbicn'a  left  flaak.  pland  biPHll  in  a  ttioni  ps^ilof 
■I  Allerheim  near  ^ftt^dliltgeD,  duvelly  barriae  The  way  (o  th 
Danube.  The  KOHid  battle  of  midllwH  (AuguK  t.  164;)  wl 
_  _  ^  a$  deaperately  TouKfat  aa  the  nm,  and  had  nol  Meit^ 
fSSL  bnn  killed  at  tbecrMaaf  the  day  Enghien  woold  pmb 
u^M^  ^bly  have  been  dUaRnnaly  deCceled.  Aa  rt  was.  th* 
_^  vDuns  duke  wa*  vklorloiifl.  bin  ha  lud  only  JVoEnfantTi 
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wnrda  Enghien  fell  ill,  and  hi?  army  returned  to  France-  Tjrenne 
Hi  with  a  few  rheuaand  men  only,  atlemmei^  in  vnin  rn  hnlH  hi. 
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The  campaign  of  164S  !n  Hnse  gp  to  Aufost  *a>  4>  niual 
uncvenllul,  each  army  being  chiefly  conceriied  Tiith  ill  food. 
Bat  U  bsl  ibe  archduke  teilrid  3  lillle,  leaving  Tuicnne  and 
Wraniel  fiee  to  joiD  tbeir  iotax.  TuRane  had  no  inienlion 
ol  lepcating  the  nperimcn  oC  FreibtiTg  ud  NOtdEngen.  War 
-^^^  had  by  now  settled  down  into  the  g^»ve  whence  it  did 
^!Z^'  nol  issue  tiU  1 7113.  Il  wasmorcprofitableloatiainllie 
Bmall  objects  that  were  MUghl  by  manoeuvn  than 
by  battle,  and  ihe  choice  of  meant  praclicaHy  Uf  between 
manoeuvring  Ihe  enemy's  aimy  into  poor  dislricts  and  » 
breiting  il  up  by  tlaivuion,  and  pushing  one's  own  army  into 
rich  diaUicia  regardieu  of  the  eneray'a  acmy-  Tlio  uauaJ 
'  practice  wa>  the  &[3t  meibod.    'nrnnnechoae  theucond. 

Delayed  at  the  opening  of  Ihe  year  by  orders  from  Miiatln 
to  stand  HiU— Lbc  elector  oi  Bavaria  bid  opened  ncgoliations 
inocdei  10  gainlimcfot  Ihe  ardiduke  Leapolil  William  10  much 
into  the  wen — Tunnne  found  It  Impoiafble  to  reach  Keaai  by 
the  short  and  direct  route,  and  he  thcrrfore  made  a  latHd  and 
:t  much  down  lbs  Rhine  as  lu  as  Viael,  whence,  crosutig 
.  vosed,  be  joined  Wrangtl  oa  the  uppa  Lalm  (August  loth] . 
The  united  armies  were  only  14,000  ttttng.  Ttien  the  im- 
peliallslB,  fearing  10  he  hemmed  in  and  stBired  brtween  Turcnnc 
anil  the  Rhine,  fell  bacL  to  Fulda,  leaving  the  Munich  road 
clear.  The  interior  of  Bavaria  had  not  bees  feugfat  over  for 
elcTFn  yearf,  and  was  thus  ahnoA  the  only  ^rosperoB  land  In 
desoblcd  Germany.  Turenne  and  Wrangel  marched  stiaight 
[otwatd  on  a  broad  Irom.  On  Ihe  iind  ol  Scplcmber.  far  ahead 
«l  the  ponuOt,  (or  whom  Ibey  ItU  noibing  lo  eat,  they  readied ' 
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Aogiburg,  and   tor   tbe  TfM  of  tlie  year  tbey  devuutcd  At 
country  about  Munich  in  ords  10  force  MaximHiaa  to  make 

hiTinl  txen  finally  broughi  la  cooseat  by  an  ill-judged  Mlempi 
ol  the  emperor  (who  feared  that  Bavaria  would  go  the  way  af 
Biandcnburg  and  Saiooy)  10  teduct  hit  army.    Hu  Fimch 
ud  Swedei  wintered  in  goutheni  WOntembetg. 
la  Flaadn.  Gaaan  of  Orleuia  lad  EafUea  took  DukM  and 

attacked,  the  French  and  Pnnoe  Thomai  their  ally  were  , 
complelety  checked  at  fina,  unin  Maorin  lenl  a  fresh  ^**'..  ^ 
cocpa  thilhec  and  reitored  the  batanct.  fn  Caralonia  ?[*'"•  •* 
Kansanrt  aodcnKnl  a  aarioua  revetie  In  front  of  Leiida  *"'' 
at  the  haidi  of  hii  old  apsoneal  Lega«&  and  Waurin  leat 
EDghien.  sow  Princa  of  CaDd4.to  replace  him. 

ii47  was  a  bairen  year.  The  Low  Counlriei  Spaniard!,  con- 
cluding a  truce  wiih  (he  Dutch,  Ihrew  Iheir  whiJe  fom  upon 
Fiu«,  but  thia  attack  dlulfvled  itself  in  linea.  In  lialy  Plcaite- 
PiMlinwon  an  unpn>fiiable  vieiory  over  the  vfceroy  ol  the  Milaaeie 
DD  Ihe  Oglio  <JiilV4ll>j.     lo  Spain  Conde.  leiuming  tbe  tifXeof 


lopfri.   ■ 
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landgrave.  Turenne  meanwhile  had  had  10  lend  bH  the  Frei 
troops  to  Lunemburg  iQ  help  in  the  defence  of  northern  Fiai 
dfainn  tfie  SpanianT  The  Webn.r  Amy  had  rrfuaed  to  foil 
him  to  the  Meuse,  and  molinled  for  hi  amn  of  pay,  Tdrb 
however,  promptly  nied  the  rinilFaden  and  after  a  abarp  b 
diHrm^    the    reat.      Thu.    ifnaminiouily    Borobard'a   .rfd^ar 


elector  of  Bain 
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The  campaign  of  1S4S  btou^t  the  decision  a(  last.  TutenOe 
and  Wrangel,  having  leElled  their  forces  and  united  in  Qeite 
as  in  1646.  steadily  drove  back  Ihe  imperialists  and  Bavarians, 
whose  30,000  cooibalsnls  were  accompanied  hy  a  horde  o 


larly  ijo.c 
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m,  at  Nttrdlingen,  i 
Swedes  scparaicd,  but  Ihey  soon  reunited,  moved  on  to  and 
beyond  the  Danube, and  at  Zusmarshausca  (May  17th)  catch- 
ing Ihe  enemy  in  the  act  of  manoeoiiing,  they  deslroyed  Wa 
rcOJ-guaid,  Mclander  being  amongst  the  dead.  The  saifkaf 
yictoia  advanced  as  far  as  tht  Tnn,  but  Ficcolomini,  ZmimMn' 
tforganiiing  the  dfbris  of  ibe  Auslro- Bavarian  array,  f""'*' 
checked  their  further  progress  and  cvca  drove  Ihcm  back  to  the 
line  of  the  Isar.  Bleaniime,  however,  Ihe  Snedidi  general 
KSnigsmarck,  gaihering  ail  the  seittered  forces  of  Ms  side  In 
Saxony  and  Sile^a,  bad  entered  Bohemia  and  was  bedeging 
Prague.  This  caused  the  iccull  of  Piccolomini's  amiy,  and 
Turenne  and  Wtangel  invested  Afunich.  But  Maurin  oiilered 
the  French  to  retire  into  Suabia  so  as  not  to  compromise  the 
peace  ncgotiiiionj  at  the  critical  moment,  and  Wrangel  followed 
suil.  Before  KOnigsmuck  was  in  a  poaitioD  to  assault  Pogiie 
newi  came  of  peace. 

Meanwhile  in  Aitois  Condi  had  repulsed  Ihe  Spanish  io- 
va^on  by  his  brllliini  victory  of  Lens  {August  jlh),  which  was  a 
second  Rocrm.  After  Ihe  tbanks^ving  service  for  Ihe  viclory 
at  NAtte  Dame,  Mazuin  arrested  the  leaden  of  the  Pirlemeat 
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THUnS^  Aflame^  a^gftiieiills^  im^Ioysd^of  vigiit  ftpfrtaesUoit, 
being  gfcwen  to  almost  any  heri>aceoua  plant  that  is  of  «  ip^ 
character.  More  strictJt^,  it  la  applied  to  the  spedes  of  CartfMtr. 
Tkese  ate  Composite  heiba  with  vecy  apiny  leaves,  and  aimikr 
bracts  sunounding  a  head  o£  purpli8h-^hite»  tubular,  fivrparted 
flowers  seated  on  a  frftted  and  haiiy  leceptader  Hie  anthers 
have  appendages  both  at  the  apex  and  at  the  base,  and  thfe 
style  has  a  lii^  of  hah«  at  the  point  of  bifufcatlDn  of  the  two 
stigmas.  The  fruit  is  suxnouoted  by  a  tuft  of'  sSky-whlte 
haics.  The  spedeSi  chiefly  natives  of  Euoope  and  Western 
Aaia,  are  ntunerons,  and  some  are  of  great  beauty,  thoogh,  not 
unnaturally,  looked  on  with  disfavour  by  the  fsfmev*  The 
blessed  thisUe  ia  Cardum  bemdktus;  Lady's  thistle,  tl\e  leaves 
of  which- ace  spotted  with  wlute,  is  C.  moHoimi,  The  common 
C.  lanutiaka  aettas  to  be  the  most  Mdtable  prototype  for  the 
Scots  thisde.  though  that  honour  is  also  cenfetred  on  an 
allied  plant  Onopordon  oconlMiMi,  the  totton  thistle,  remarlcaUe 
for  Its  covering  of  white  down,  a  doubtful  native,  and.on  other 
spedes.  The  carline  thistle  is  Carlina  vulgaris,  a  member  of 
the  same  family  as  ia  also  the  eow-fchistle,  Sotukus  tiar^ictMS. 
The  great  objection  to  thistles  from  an  agricultucal  point  of 
view  resides  in  the  freedom  with  which  they  produce  seed,  and 
in  the  vigour  of  their  underground  growth,  which  makes  their 
uprooting  a  matter  of  difficulty.  Partial  uprooting  may,  indeed, 
in  the  case  of  the  perennial  species,  increase  the  miacfaief ,  for 
each  fragment  left  behind  may  grow  into  a  distinct  plant. 
Annual  species  might  be  kept  xn  check  were  they  cut  down 
before  the  flowers  appear,  but  unless  all  the  cultivators  in  a 
particular  district  co-operate  the  efforts  of  individuab  are  of 
little  avail.  The  Artichoke  (f  .tF.))  Cynor&  scUymus^  and  Caidoon 
(^.v.)  are  very  near  allies  of  the  thistles.  The  Safflower,  Cartha- 
mu9,  another  thistle,  yidda  a  serviceable  dye,  the  Burdock, 
AfcUum  lappih  a  member  of  the  same  family,  baa  an  edible 
root;  and  numerous  allied  spedes  have  medidnal  properties. 

THISTLEWOOD,  ARTHUR  (1770-1820),  the  prindpal  insti- 
gator of  the  Cato  Street  conspiracy,  a  plot  formed  to  murder 
many  British  ministers  in  x8ao^  A  son  of  William  Thisttewood, 
and  boHm  at  Topholme  in  Lincolnshire,  youi^  Thistlewood  passed 
his  early  years  in  a  desultory  fashion;  he  became  a  soldier  and 
visited  France  and  America,  imbibing  republican  oiunions 
abroad  and  running  into  debt  at  home.  Then  taking  up  his 
residence  in  London  he  joined  the  Spencean  Sodetv,  a  revolu- 
tionary body;  associated  himself  with  James  Watson  (d.  1838) 
and  other  agitators;  and  in  December  18x6  helped  to  arrange 
a  meeting  in  Spa  Fields,  London,  which  was  to  be  followed  by  the 
seizure  of  the  Tower  of  London  and  the  Bank  of  England,  and 
by  a  general  revolution.  The  proposed  rising  was  a  dismal 
failure,  but  the  Habeas  Corpus  Act  was  suspended  and  Thistle- 
wood  and  Watson  were  sdzcd,  although  upon  being  tried  they 
were  acquitted.  Becoming  more  violent  Thistlewood  formed 
other  plots,  talked  of  murdering  the  prince  of  Wales,  and  was 
sentenced  to  a  year's  imprisonment  for  challenging  the  home 
secretary,  Lord  Sidmoutb^  to  a  dud:  After  his  release  in  May 
1819,  having  broken  away  from  Henry  Hunt  and  the  more 
moderate  reformers,  he  prepared  a  new  and  comprehensive 
plot.  On  the  ajrd  of  February  1820,  at  a  time  of  great  distress 
and  during  the  unrest  caused  by  the  death  of  George  III.,  the 
cabinet  ministcts  had  arranged  to  dine  at  the  carl  of  Harrowby's 
house  in  Grosvcnor  Square.  Thistlewood  knew  of  the  dinner. 
With  some  associates  he  hired  a  room  in  the  neighbouring  Cato 
Street,  collected  arms  and  made  ready  to  fall  upon  Harrowby's 
guests.  However  the  authorities  had  been  informed  of  the  plot, 
probably  by  one  of  the  conspirators  named  George  Edwards; 
officers  appeared  upon  the  scene  ,and  arrested  some  of  the 
conspirators;  and  although  Thistlewood  escaped  in  the  con- 
fusion he  was  seized  on  the  following  day.  Tried  for  high 
treason,  Thistlewood  and  four  others  were  sentenced  to  death, 
and  were  hanged  on  the  xst  of  May  1820. 

See  Sir  S.  Walpole,  History  of  England  C1890);  vol.  L 

TROkOLY^  IHRB  (Em£Hch),  Prince  (1657-1705),  Hungarian 
statesman,  was  bom  at  Kismark  on  the  25th  of  September 
1657.    He  lost  both  parents  while  still  a  cfaHd.    In  1670. 


'fle^fng  from  the  dangers  of  Upper  I^ungary,  where  the  Protes< 
tants  and  Imperialists  were  constantly  in  arms  against  each 
other,  he  took  refuge  with  his  kinsman  Bffichad  Tdeki,  the  chief 
minuter  of  Michad  Apafy,  prince  of  Transylvania.    Here  be 
caibo  into  contact  with  the  Magyar  refugees,  who  had  great 
hopes  of  the  hij^-bom,  hif^-gifted  youth  who  was  abo  a 
fellow  sufferer,  a  large  portion  of  his  Immense  estates  having 
been  confiscated  by  the  emperor.    The  discontent  reached  its 
hdght  when  Leopold  <Fd>.  S7,  1675)  suspended   the  Hun* 
garian   constitution,    appointed    Johan    Caspar    Ampriagen 
dictator,  deprived  450  Protestant  dergy  of  their  Hvings  and 
CMidemned  67  mote  to  the  gafleys.    Encouraged  by  promises 
of  help  from  Louis  XIV.,  the  Magyars  now  rose  pro  Hbertale 
€t  jmtkia,  and  chose  the  youthful  Th0k91y  as  their  leader. 
The  wsf  began  in  1679.   Upper  Hungary  and  the  mining  towns 
were  Soon  in  Th&kOly's  poaseaston.    In  x68x,  reinforced  by 
xo,ooo  "f  ransyWanians  and  a  Turkish  army  under  the  pasha  of 
Nagyv&rad,  he  compelled  the  emperor  to  grant  an  armistice. 
On  tiie  X5th  of  June  1682  he  marrfed  Hden  Zrinyi,  the  widow 
of  Prince  Francis  Rik6csy  I.  ThOkOly's  (&trust  of  the  emperor 
now  induced  faitt  to  turn  for  hdp  to  the  sultan,  who  recognized 
him  as  prince  of  Upper  Hungary  on  condition  that  he  paid  an 
annua!  tribute  of  40,000  florins.   In  the  course  of  the  same  year 
ThOkdly  captured  fortress  after  fortress  from  the  emperor  and 
extended  his  dominions  to  the  Waag.   He  refused,  however,  the 
title  of  king  o£Fered  to  him  by  the  Turks.    At  the  two  Diets 
hdd  by  him,  at  Kassa  and  T&lya,  in  1683,  the  estates,  thougb 
not  uninfluenced  by  his  personal  charm,  showed  some  want  of 
confidence  m  him,  fearing  lest  he  might  sacrifice  the  national 
independence  to  the  Turkish  alliance.    They  refused  therefore 
to  grant  him  dther  subsidies  or  a  krfSe  en  masse,  and  he  had  to 
take  what  he  wanted  by  force.    ThOkOly  materially  assbted 
the  Turks  in  the  \^enna  campaign  of  1683,  and  shared  the  fate 
of  the  gigantic  Turkish  army.    The  grand  vizier  neverthdess 
laid  the  blame  of  the  failure  on  Th8k9ly,  who  thereupon  hastened 
to  Adrianople  to  defend  himself  before  the  sultan.    Shortly 
afterwards,  perceiving  that  the  Turkish  cause  was  now  lost, 
he  sought  the  mediation  of  Sobieski  to  reconcfle  him  with  the 
empetor,  offering  to  lay  down  Us  arms  if  Leopold  would  confirm 
the  reli^ous  rights  of  the  Magyar  Protestants  and  grant  him, 
ThOkMy,  the  thirteen  north-eastern  counties  of  Htmgary  with 
the  title  of  prince.   Leopold  refused  these  terms  and  demanded 
an  unconditional  surrender.    HiOkSly  then  renewed  the  war. 
But  the  campaign  of  1685  was  a  series  of  disasters,  and  when 
he  sought  help  from  the  Turks  at  Nagyvfirad  they  seized  and 
sent  him  in  chains  to  Betgrade.  possibly  because  of  his  previous 
negotiations  with  Leopold,  whereupon  most  of  his  followers 
made  their  peace  with  the  emperor.    In  t686  ThflkOly  was 
released  from  his  dungeon  and  sent  with  a  small  army  into 
Transylvania,  but  both  thb  expedition  and  a  sin^ar  one  in 
1688  ended  in  faflure.    The  Turks  then  again  grew  suspicious 
of  him  and  imprisoned  him  a  second  time.  In  1690,  however, 
the  Turks  despatched  him  hito  Transylvania  a  third  rime  with 
x6,ooo  men,  and  in  September  he  routed  the  united  forces  of 
General  Heister  and  Michad  Tdeki  at  Zernest.     After  thia 
great  victory  Thdkdiy  was  dected  prince  of  Transylvaifla  by  the 
Keresat6nymez  Diet,  but  could  only  maintain  his  posirion 
against  the  Imperial  armies  with  tfie  utmost  difficulty.     In 
169X  he  quitted  Transylvania  altogether.    He  led  the  Turkish 
cavalry  at  the  battle  of  Slankamen,  and  in  fact  served  valiantly 
but  vainly  against  Austria  during  the  remainder  of  the  war, 
espedally  distinguishing  himsdf  at  Zeatz.    He  was  exduded 
by  name  from  the  amnesty  promised  to  the  Hungarian  rebds 
by  the  peace  of  Karlowits  (Jan.  26,  1699).    After  one  more 
unsuccessful  attempt,  in  1700,  to  recover  his  principality,  he 
settled  down  at  Galata  with  his  wife.    From  the  sultan   he 
rccdved  large  estates  and  the  title  of  count  of  Widdin.    He  was 
buried  in  the  great  Armenian  cemetery  at  Nicomedia,  but  in 
the  course  of  1906  his  relics  were  transferred  to  Hungary. 

See  Corrcspondmce  ef  Th^My  (Hung.),  ed.  by  KkiaAn  Thaly 
(Budapest,  1806);  V.  Frakn6t,  Papst  Inn^funz  XI.  tad  Uniams 
Bi^reiuni  torn  de.  T»keHherrsch^t  <Fiieibo(g,  1909);  Meuutrs  tf 
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BmtrkCmnU  Tttkdy' QUcmAaa^  1693):  CmtsponitntM  ^  UUkwi 
Teteki  (Hong.),  ed.  by  S.  Getgely  (Budapest.  1905-1906).  (ft.  N.  B.) 

THOLOBATB  (Gr.  $6\ot,  a  dfcular  structure,  doma,  and 
fiiait,  A  base),  the  architectural  term  given  to  the  cyliodiiaU 
drum  OQ  which  a  dome  is  raised.  In  the  earlier  Bysantine 
churdies,  the  dome  rested  direct  on  the  pendentives  and  the 
windows  were  pierced  in  the  dome  itself;  in  later  r^ft^pytfi 
between  the  pendentive  and  the  dome  an  intervening  drcuiar 
wall  was  built,  in  which  the  windows  were  pierced,  and  this  is 
the  type  which  was  universally  employed  by  the  architects  of 
the  Renaissance,  of  whose  works  the  best-known  exsanplfs  are 
those  of  St  Peter  at  Rome,  St  Paul's  in  London,  and  |he  churches 
of  the  Invatides,  the  Val  de  Grace  and  the  Sorbonne  in  Paris. 

TH0L08  (06Xof),  the  term  given  in  Greek  architeaure  to 
a  circular  bulding,  with  or  without  a  peristyle;  the  earliest 
examples  are  those  of  the  beehive  tombs  at  Mycenae  and  in 
other  parts  of  Greece,  which  were  covered  by  domes  built  in 
hortEontal  courses  of  masonry.  The  Thokis  at  Epidaurus, 
built  by  Polydeitus  (c.  400  B.C.),  and  the  Tholos  at  Qiympia, 
known  as  the  Philippeion,  are  the  most  remarkable  exsmplrs, 
and  in  both  cases  weie  covered  with  a  sloping  rool  and  not  with 
a  dome. 

THOLUCK,  FRIEDRICH  AUGUST  GOnREU  (X799-XS77), 
German  Protestant  divine,  was  bom  at  Breslau,  on  the  30th  of 
March  1799.  He  received  his  edacati(m  at  the  gymnasium  and 
university  of  his  native  town,  and  early  distinguished  himself  by 
great  versatility  of  mind  and  power  of  acquiring  languages.  A 
k>ve  of  Oriental  languages  and  literature  led  him  to  exchange  the 
university  of  Breslau  for  that  of  Berlin,  that  he  might  study  to 
greater  advantage,  and  there  he  was  received  into  the  house  of  the 
Orientalist  Heinrich  Friedrich  von  Dies  (1750-18x7).  He  was 
introduced  to  pietistic  circles  in  Berlin,  and  came  spedaUy  under 
the  influexice  of  Baron  Hans  Ernst  von  Kottwit^i  (z7$7-i843), 
who  became  his  "  spiritual  father,"  and  of  the  historian  Neander. 
Before  deciding  on  the  career  of  theological  professor,  he  had  in 
view  that  of  a  missionary  in  the  East.  Meanwhile  he  was  feeling 
the  influence  to  a  certain  degree  of  the  romantic  school,  and  ol 
Schleiermacher  and  Hegel  too,  though  he  never  sounded  the 
depths  of  their  systems.  At  length,  in  his  twenty-first  year, 
he  finally  decided  to  adopt  the  amdrmiral  calling.  In  x8ai 
he  was  Prioaldaunl  and  in  1823  became  professor  cxtxaordi- 
narius  of  theology  in  Berlin,  though  he  was  at  the  same  time 
active  in  the  work  of  home  and  foreign  missions.  He  lectured 
on  the  Old  and  New  Testaments,  theology,  apologetics  and  the 
history  of  the  church  in  the  i8th  century.  In  1821  appeared 
his  first  work,  Sufismus,  she  tkeosopkia  Persarum  panihcistica] 
following  the  same  line  of  study  he  published  BlUtensammlung 
aus  der  morgfinlUndischen  Myslik  (1825)  and  Spectdaiive  Trini- 
UUsUhre  des  sputeren  Orients  (1826).  His  well-known  essay  on  the 
nature  and  moral  influence  of  heathenism  (1822)  was  published 
by  Neander,  with  high  commendation,  in  his  DenkwUrdigkeUtn; 
and  bis  Commentary  on  the  Epistle  to  the  Romans  (1824)  secured 
him  a  foremost  place  amongst  the  most  suggestive,  if  not  the 
most  accurate.  Biblical  interpreters  of  that  time.  Another 
work,  which  was  soon  translated  into  all  the  principal  European 
languages,  Die  wahre  Weihe  des  Zweifiers  (1823;  9th  ed.,  with  the 
title  Die  Lekre  von  der  SUnde  und  dem  Versdkner,  1870),  the  out- 
come of  his  own  religious  history,  procured  for  him  the  position 
which  he  ever  after  held  of  the  modem  PieUstic  apologist  of 
Evangelical  Clhristianity.  In  1825,  with  the  aid  of  the  Prussian 
government,  he  visited  the  libraries  of  England  and  Holland, 
and  on  his  return  was  appointed  (in  1826)  professM*  ordinarius  of 
theology  at  Halle,  the  centre  of  (German  rationalism,  where  be 
afterwards  became  preacher  and  member  of  the  supreme  consis- 
torial  council.  Here  he  made  it  his  aim  to  combine  in  a  higher 
unity  the  learning  and  to  some  extent  the  rationalism  of  J.  S. 
ScmJet  with  the  devout  and  active  pietism  of  A.  H.  Francke; 
and,  in  spite  of  the  opposition  of  the  theological  faculty  of  the 
university,  he  succeeded  in  changing  the  character  of  its  theology. 
This  he  effected  partly  by  his  lectures,  particularly  his  exegetical 
courses,  but,  above  all,  by  his  personal  influence  upon  the 
stud^ts,  and,  after  1833,  by  his  preaching.    His  theological 


p«iitMB  WM  tlitt  (rf  a  aOd  «^  Utfe-hMitcd  ortbodcttsr*  wkfdi 
laid  men  atreis.upoa  ChxMtiaa  etperieoce  than  upon  ri^d 
dofmatlc  belief.  On  the  two  great  qusttuMs  of  miracka  and 
iaipifation  he  BMuk  greet  CMwraifana  to  modem  critidsm  and 
phikaophx.  The  battle  of  his  life  was  on  behalf  ef  penonal 
neligieiis  ei|ierienoe,  ii^  oppoaition  to  the  externality  of  rational- 
iam,-  oithodoij  or  aacramentaaaniam.  Kad  Schwan  happily 
remarks  that,  ae  the  Eogiiah  epologisu  of  the  i8th  oentuzy  were 
thenadves  infected  with  the  poiaon  of  the  debu  whom  they 
endeavonred  to  refute,  ao  Tholuck  abaorbed  some  of  the  heresiea 
of  the  ntionalista  whom  he  tried  to  overthrew.  He  was  also 
one  of  the  prominent  membeis  of  the  Evangelical  AUianoe,  and 
few  men  were  more  widely  known  or  more  bdoved  throughout 
the  Protestant  churches  of  Europe  and  America  than  he.  He 
died  at  Halle  on  the  toth  ef  June  1877.  Aa  a  preacher,  Tholuck 
ranked  among  the  foremoat  of  his  time.  As  a  teacher,  he  ahowed 
remarkable  sympathy  and  won  gnat  aucccaa.  As  a  th/nker  he 
can  hardly  be  aald  to  have  been  endowed  wit^  great  creative 
power. 

After  Us  commentaries  (on  Romans,  the  (jospel  of  John,  the 
Sermon  00  the  Mount  and  the  Epistle  to  the  Hebrews)  and  several 
^lunes  of  •enaoaab  his  bctt-kaown  books  are  Stunden  ckrisdicker 
Andacht  (1839: 8th  ed.,  1870).  intended  to  take  the  place  of  J.  U.  D. 
Zfichokkc's  standard  rationalistic  work  with  the  same  title,  and  hie 
reply  to  David  StrauM'a  Life  of  Jestu  (Ciaubwirdtgkeit  der  epanffU- 
schen  Ceackkku,  1837).  He  published  at  various  times  valuable 
contributions  towards  a  history  of  rationalism— KorcMcMcAi^  des 
Ratumalismus  (1853-1862),  Gesckickte  des  Ratumdismus  (1865).  L 
and  a  number  <rf  essays  connected  with  the  history  of  theology 
and  espedally  of  apologetics.  His  views  on  msptration  were  indicated 
in  his  work  iJie  Frepheten  «md  ihre  Weissamiuen  (i860),  in  his  essay 
on  the  "  Alte  Inspirationdehce,"  in  DetOscke  ZeitscMrifl  fiir  ekrisilieke 
Wissenscheft  (1850).  and  in  his  CesprOche  uber  die  vornekmsUn 
Claubensfragen  der  Zeii  (1846;  2nd  ed.,  1867). 

He  alao  contributed  many  articles  to  Henog's  Realeneykhpddie, 
and  for  aeveial  years  edited  a  journal  (1830-1849),  iMerariscker 
A,iuetgtr» 

See  Das  Lehen  Tholwks,  by  L.  Witte  (a  vols.,  1884-1886);  A. 
Tkoluck,ein  Lebensabriss,  by  M.  Kfthler  (1877).  and  the  same  authcM-'s 
art.  "  Tholuck,"  in  Herzog's  Xealencykhpsdie:  "  Zur  Erinnervng 
an  Tholuck,"  by  C.  Siegfried,  ProtestanHscke  Kirckuitmnt  (1885), 
No.  45,  and  1886,  No.  47 ;  Kari  Schwars,  Zur  Gesdiekte  der  ueaesten 
Theolope  (4th  ed..  1869)  :F.  W.  F.  Nippold's  Handbuck  der  neuesteu 
KirckengesckickUx  cf.  Philip  Schaff,  Germany;  its  VnieersHies, 
Theotogy  and  Rdigjion.  (1857).  and  the  artKle  in  the  AUgemeine 

THOIIA,  HAMS  (1839-  ),  (German  painter,  was  bom  at 
Bemau  in  the  Black  Forest.  Having  started  life  as  a  painter 
of  clock-faces,  he  entered  in  1859  the  C^rlsruhe  academy,  where 
he  studied  under  Schirmer  and  Des  G>udres.  He  sabsequently 
studied  and  worked,  with  but  indifferent  success,  in  Dilsseldorf, 
Paris,  Italy,  Munich  and  Frankfort,  until  his  reputation  became 
firmly  established  as  the  result  of  an  exhibition  of  some  thirty 
of  his  paintings  in  Munich.  In  ^ite  of  his  studies  under  various 
masters,  his  art  has  little  in  common  with  modem  ideas,  and  is 
formed  partly  by  his  early  impressions  of  the  simple  idyllic  life 
of  his  native  district,  partly  by  his  sympathy  with  the  early 
German  masters— particukrly  with  Altdorier  and  Cranach. 
In  his  love  of  the  details  of  nature,  in  his  precise  (thot^gh  by  no 
means  faultless)  drawing  of  outline,  and  in  his  predilection  for 
local  colouring,  he  has  distinct  a£5nities  with  the  pre-RaphaeUtes. 
Many  of  his  pictures  have  found  their  way  into  two  private 
collections  in  LiverpooL  A  portrait  of  the  artist,  and  two 
subject  pictures,  "  The  Guardian  of  the  Valley  "  and  "  Spring 
Idyll,*'  arc  at  the  Dresden  Gallery;  "  Eve  in  Paradise  "  and 
"  The  Open  Valley  "  at  the  Frankfort  Museum.  Other  impor- 
tant pictures  of  his  are  "  Paradise,"  "  Christ  and  Nicodemus," 
"  The  Flight  into  Egypt,'*  "  Charon,"  "  PietA,"  "  Adam  and 
Eve,"  "  Solitude,"  "  Tritons,"  besides  many  landscapes  and 
portraits.  He  has  also  produced  numerous  lithographs  and  pen 
drawings,  and  some  decorative  mural  paintings,  notably  in  a 
caf6  at  Frankfort,  and  in  the  music  room  of  Mr  Pringshcimer's 
house  in  Munich. 

THOMAR,  a  town  of  central  Portugal,  in  the  district  of 
Santarem;  on  the  river  NabSo,  a  tributary  of  the  Zezere,  4  m. 
from  Palalvo  raOwsy  station,  which  is  89  m.  NX-  of  Lisbou 
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ky  the  moB  liae  to  Opoitfli  Pop.  (1900),  (888^  Thomar 
coDtaJns  eximpks  of  the  best  Poitoguie  aiddtectare  from  the 
tath  century  to  tke  17th.  The  niiaed  castle  of  the  Knights 
Templst,  given  to  that  older  in  1139,  it  said  tooccnpy  the  site 
of  tlie  andent  Naba&tia.  On  the  su|>|we86ion  of  the  Tempbus, 
-who  had  done  good  service  against  the  Moon,  King  .IHnis  of 
Foftogal  founded  the  Older  of  Cliriat  hi  13x4.  The  convent 
palace  of  the  Knights  of  Christ  indodcs  a  choxch  and  cloister 
dating  from  the  zsth  centiny,  two  clotstecs  and  a  chapter-house 
added  in  the  zsth  century  by  Prince  Henry  the  Navigator,  a 
very  fine  x6th  oentnzy  diuich  boiit  in  the  ManoHlian  or  Manue> 
4inestyiebyJoiodeCastilho,  to  which  the  older  church  served 
as  a  chancel,  and  other  buildings  erected  later.  The  convent 
contains  Flemid)  and  Portuguese  paintmgs  of  the  x  6th  century, 
of  the  so-called  **  Grfto  Vasco  "  schooL  lu  aqueduct,  $  m.  long, 
was  built  1595-16x5.  Other  interesting  boildingi  are  the 
churches  of  Santa  Maria  do  Olival,  rebuilt  in  the  Gothic  style 
In  X450  on  the  site  of  an  older  Templar  foundation;  Sfto  Jofto 
Baptista,  abo  Gothic,  buflt  in  1490^  but  with  Manoellian  addi* 
tlons;  Nossa  Senhom  da  Concet^fto,  Konaissanoe  of  X579;  and 
the  pahtce  of  Prince  Henry  the  Navigator,  restored  in  the  z6th 
century  by  Queen  Catherine,  widow  of  John  III. 

THOMAS,  ST,  one  of  the  twelve  apostles.  The  synoptical 
Gospels  give  on^  his  name,  associating  him  in  their  Usts  with 
Matthew  (Matt.  x«  3;  Mark  iii.  x8;  Luke  vi.  15);  in  Acts  i.  13  be 
is  coupled  with  Philip.  In  the  Gospel  of  John  (xi.  x6;  ziv.  5; 
Kz.  34  seq.<(  xxi.  3)  he  appears  in  a  charactmslic  light,  full  of 
personal  devotion  and  ready  to  die  with  his  Master,  but  slow  to 
gra^  the  true  significance  of  the  personality  of  Jesus,  and 
incredulous  of  the  resurrection  till  direct  evidence  convinces 
him  of  its  truth  and  at  the  same  time  of  the  Divinity  of  his 
risen  Lord.  John  translates  the  Aramaic  name  or  surname 
Thomas  by  the  Greek  equivalent  Didymus  (twin).  Tradition 
has  it  that  he  was  the  twin  brother  of  a  sister  Lyrias  Qiis  parents 
being  Diophanes  and  Rhoa,  and  his  birthplace  Anliodi;  *'  XII. 
Apost.  Patriae,"  in  Ckron,  Pasek,  ii.  141),  or  of  a  brother  Elicxer 
iHam.  Clem,  11.  z),  or,  accordmg  to  the  Syiiac  Ada  TMtmae 
<ed.  Wright,  Eng.  trans,  pp.  x  55,  x8o),  of  Jesus  Himself.  The  kst 
form  of  the  tradition  seems  to  be  derived  from  the  lumie  Judas 
Thomas,  which  he  bears  tax  Edesscne  legend  (cf .  Eusebius,  H.  B. 
i-  i3i  to)>  and  Implies  the  identification  of  Thomas  with  Judas, 
the  brother  of  the  Lord.  The  most  ancient  tradition  makes 
Thomas  the  evangelist  of  Parthia  (Eus.  H.R.  iiL  1,  i);  and  at 
Bdetsa,  which  dahned  to  powcM  his  bones,  it  was  rdated  that 
their  missionary  Addai  (DoOHna  of  A4dai,  ed.  Phiflips,  1876, 
p.  5),  whom  Eusebius  calls  Thaddaeus  {H.E.  i.  13),  was  sent  to 
them  by  him.  Later  tradition,  originating  with  the  Acta 
Thomas f  and  accepted  by  catholic  teacher^  from  the  middle  of 
the  4th  century,  makes  him  proceed  to  India  and  there  suffer 
martyrdom.  The  Indian  king  Gundaphar  of  the  Acta  is,  however, 
certainly  identical  with  the  historical  Gondophares,  whose 
dynasty  was  Parthian,  though  his  realm  included  legimss 
loosely  reckoned  to  India.  The  Parthian  and  Indian -missions 
of  Thomas  may  perhaps  therefore  be  regarded  as  derived  from  a 
single  tradition,  but  it  is  very  doubtful  whether  it  is  based  on 
any  historical  facts.  The  oldest  ezUnt  traditioii  is  that  St 
Thomas  did  not  suffer  martjrrdom  at  all  (Heradeon  ap,  Qem. 
Alex.  Strom.  W.  9).  The  best  investigation  of  the  traditions 
connecthig  St  Thomas  with  India  is  that  by  W.  R.  Philipps 
{Indian  Antiquary ^  1903,  xxzii.  x-15,  x45^x6o).  Tbehigenious 
conjectures  of  von  Outschmid  {N.  Rkrin.  Mm.  zix.  i6x  seq.)  and 
€ylvain  Lhn  {Joum,  asiatiqnef  1897,  p.  if  seq.)  are  greatly 
weakened  by  the  fact  that  they  do  not  start  from  a  consideration 
of  the  names  hi  their  original  Syriac  form.  Bishop  Medlycott's 
india  and  ike  Apostle  Thomas  (1905)  is  wholly  uncriticaL 

The  Acta  Thomat,  very  Imperfectly  published  by  Thib  (1833) 
and  Tischendorf  (i8m),  have  been  edited  in  Greek  by  Bonnet 
(Leipzig.  1883,  sna  ed.,  with  new  matter.  1903).  and  in  the  original 
Syriac.  with  an  EngKth  translation,  by  W.  Wright  (Apocryphal 
AtU,  2  vols.,  London,  1871).  See  also  Lipsius,  Die  epoeryphea 
Apostdusch..  ii.(3nd.  ed.)  43^425  (Brunswick) ;  F  C.  BurkUt  in  Jotum. 
Tneol.  SL  \.  380  seq..  ii.  94.  The  Acta  arc  said  by  Photius  to  be  a  part 
of  the  n«pio09t  T^r  HworHi^tm  of  the  Gnostic  Leuchu  Cbarmoa,  * 


but  this  unknown  pecSbnage  is  to  be  thought  of  as  a  coUiMor  H 

Gaoatic  "  Acta  of  Apostles,'*  rather  than  as  the  first  author.  lo 
spite  of  extensive  Catholic  rmnon,  the  *'  Acts  of  Thomas  *'  form  one 
of  the  moat  interesting  monuments  of  Syriac  Gnosticism.  Internal 
evMence  assigns  them  with  great  probability  to  the  school  of  Bande- 
sancs,  and  the  very  andent  allegorical  hymn  aAwut  the  aoul  which  is 

E reserved  in  the  Syriac  text  (p.  S74  seq-  £ng.  trans.,  ^  238  seq.)  isper- 
a^  by  Bardcsanes  himself  (of.  NOIdcke  in  Z.D.M.G.,  1871,  p.  676). 
This  hymn  was  translated  into  the  Greek  Acta^  along  with  the  rest 
of  the  work  (Bonnet,  pp.  s  10-334,  AnaL  hdUand.  xx.  158-164). 
It  is  one  of  the  most  remarkable  pieces  in  Syriac  Uteature,  and  Iumi 


(F.  C  B.) 


V  Christians  of  St  IJiomas ''  is  a  name  often  applied  to  the  mem- 
hers  of  the  ancient  Qiristian  churches  of  southern  India,  which 
claim  him  as  their  first  founder,  and  honour  as  their  second 
founder  a.  certain  bishop  named  Thomas,  who  is  said  to  have 
come  with  some  presl^ers'*from  Jerusalem  to  Malabar  in 
AJ>.  345.^  According  to  thdr  tradition,  St  Thomas  went  from 
Malabar  to  Mylapur,  now  ^  suburb  of  Madras,  wher?  the  shrine 
of  his  martyrdom,  rebuilt  by  the  Portuguese  in  1547,  still  stands 
on  Mt  St  Thomas,  and  where  a  miraculous  cross  is  shown 
with  a  Pahlavi  inscription  which  may  be  as  old  as  the  end  of  the 
7th  century.  We  know  from  Cosmas  Indicopleustes  that  there 
were  Christian  churches  of  Persian  (East-Syrian)  origin,  and 
doubtless  of  Nestorian  creed,  in  Ceylon,  in  Malabar,  and  at 
Caliana  (north  of  Bombay)  before  the  middle  of  the  6lh  century, 
and  even  then  St  Thomas,  the  rq>uted  apostle  of  Persia,  may 
have  been  thdr  special  saint.  The  ancient  churches  of  southern 
India  never  died  out  or  wholly  lost  their  sense  of  oonnczion 
with  their  mother  church,  for  we  find  them  sending  deputies 
in  X490  to  the  Nestorian  patriarch  Simeon,  who  furnished  them 
with  biah<^  (Assemani,  Bib,  or,  iiL  x,  sigo  seq.).  Hard  pressed 
by  the  Moslems,  tliey  welcomed  the  approach  of  the  Portuguese^ 
but  proved  by  no  means  tractable  to  efforts  to  bring  them  within 
the  Roman  obedience.  At  length,  a  lormal  union  with  Rome 
was  carried  through  in  the  synod  of  Diamper  (1599).  Syriac 
was  to  remain  the  ecclesiastical  language,  but  the  service  books 
were  corrected  and  purified  from  error.  A  century  and  a  half 
of  foreign  Jesuit  rule  followed,  but  the  love  of  independence 
was  not  losL  A  great  schism  took  place  in  1655,  and  of  200,000 
Christians  of  St  Thomas  only  400  remained  loyal  to  Rome, 
though  many  of  their  chuxdus  were  soon  w<m  back  by  the 
Carmelites.  Those  who  remained  independent  fell  under  the 
influence  of  the  Jacobite  Mar  (kegorius,  styled  patriarch  of 
Jerusalem^  who  xeached  Malabar  in  1665  as  an  emissary  from 
Ignatius,  patriarch  of  Antioch.  From  his  time  the  independent 
Christians  have  been  Jacobites,  the  counter-efforts  of  the  Ncsto- 
rians  under  Mar  Gabriel,  bishop  of  Azertuiijan,  having  apparently 
come  to  nothing  after  his  death  in  1730.  Since  the  visit  of 
Claudius  Buchanan,  whose  Christian  Researches  in  Asia  (i8x\) 
excited  great  interest,  much  has  been  done  for  the  Ghristians 
of  South  India  by  English  missionary  effort,  and  Anglicans 
have  cultivated  friendly  relations  with  the  clergy  of  the  inde- 
pendent native  church,  while  discouraging  dep^ence  on  the 
Jacobite  patriarch  of  Antioch. 

A  valuable  though  tedlom  and  ill-arranged  history  of  the  Chrtitians 
of  St  Thomas  is  that  by  W.  Germann,  Die  Kirche  der  Thomauhristen^ 
(GCkteraloh,  1877).  aee  also  La  Croee,  Histoin  du  dirislionisme 
its  Indes  (The  Hague,  1724) ;  Alexius  de  Mencze^  Historia  tcclesiae 
mahbaricae  (Latin  by  r.  Kaulin,  Rome,  1745)  (especially  for  the 
synod  of  I>iamper);  Paulinus  a  S.  Barthotoroaeo,  India  orientalis 
Christiana  (4to,  Rome,  I794);  George  Milne  Rae,  The  Syrian  Chmrch 
m  India  (^diabuigh  and  London,  1893). 

THOMAS  A  KEMPIS  (c.  X38o-i47i),  the  name  by  which  the 
Augustinian  canon  and  writer  Thomas  Hammerken  (Hammer- 
chen.  Malleolus)  is  commonly^  known.  He  was  bom  in  1379 
or  1380  in  the  town  of  Kempen,  lying  about  15  miles  north-west 
of  DOsseldorf,  in  one  of  the  many  patches  of  territory  between 

*  See  the  sketch  in  Syriac  of  the  history  of  the  church  of  Malabar 
printed  and  tnam4ated  by  Land,  Anecd.  Syr.  i.  24  seq.  It  was  aent 
to  Schaaf  at  Leiden  in  1720 by  Mar  Gabriel,  the  last  Nestorian  bishop 
in  Malabar  (see  Germann.  p.  542). 
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the  MraaJB  and  the  RUae  bdonghig  to  the  trddepiKopa]  prin* 
dpality  of  Cologne.  "  Ego  Thomas  Kempis/'  he  says  in  his 
chronide  of  the  monastery  of  Mount  St  Agnes, "  sdiolaris 
Daventrienals,  ex  diocesi  Q^niensi  natiis."  His  father  was 
a  poor  hard'Worked  peasant;  his  mother  "ad  custodiam  rei 
domesticae  attenta,  in  opere  alacris,  in  victu  sobria,  in  potu 
abstemia,  in  verbo  pauca,  in  f actis  pudica,'*  as  her  son  fondly 
says,  kept  a  dame's  school  for  the  younger  diildren  of  the  town. 
Jolin  and  Gertmde  Hammerken  had  two  sons,  John  and  Thomasi 
both  of  whom  iound  their  way  to  Deventer,  and  thence  to 
ZwoBe  and  to  the  convent  of  Mount  St  Agues,  Thomas  reached 
Deventer  when  he  was  hardy  twelve  years  old,  was  taught 
by  a  dame  the  beginnings  of  Us  learning,  and  in  a  few  months 
to  hb  great  joy  entered  the  classes  <rf  Florentius  Radewyn, 
After  the  fashion  of  the  time  he  was  called  Thomas  from  Kempen, 
and  the  school  title,  as  was  often  the  case  then,  pu^ed  aside 
the  family  name.  Thomas  Hammerken  was  forgotten;  Thomas 
i  Kempis  has  become  known  to  the  whole  Christian  world. 

This  schdol  at  Deventer  had  become  famous  long  before 
Thomas  i' Kempis  was  admitted  to  its  classes.  It  had  been 
founded  by  Gerhard  Groot  (q.v.),  a  wealthy  burgher  who  had 
been  won  to  pious  living  mainly  through  the  influence  of  Ru3rs- 
broeck,  the  Flemish  mystic.  It  was  at  Deventer,  in  the  midst 
of  this  mystical  thedogy  and  hearty  practical  benevolence, 
that  Thomas  i  Kempis  was  trained.  Gerhard  Groot  was  his 
saintly  ideal  Florentius  Radewyn  and  Gerhard's  other  early 
disdples  were  his  heroes;  thdr  presence  was  hn  atmosphere, 
the  measure  of  thdr  lives  his  horizon.  But  he  was  not  like  them ; 
he  was  not  an  educational  reformer  like  Radewyn,  nor  a  man  of 
affairs  Uke  Gerhard.  He  liked  books  and  quiet  comers  all  his 
days,  he  says;  and  so,  when  conviction  of  sin  and  visions  of 
God's  grace  came  to  him  In  the  medieval  fashion  of  a  dream 
of  the  anger  and  forgiveness  of  the  Virgin,  Florentius  told  him 
that  a  monk's  life  would  suit  him  best,  advised  him  to  join  the 
Augustinian  order,  and  sent  him  to  ZwoUe  to  the  new  convent 
Of  Mount  St  Agnes,  where  his  brother  John  was  prior.  Thomas 
w^  recdved  there  in  1399,  he  professed  the  vows  in  1407, 
recdved  priest's  orders  in  It4i3,  became  sub-prior  in  1425 
and  died  on  the  8th  of  August  147 1,  being  ninety-one  years  old. 
.  The  convent  of  Mount  St  Agnes  was  poor,  and  most  of  the 
monks  had  to  earn  money  to  support  their  hoiuehold  by  copying 
MSS.  Thomas  was  a  most  laborious  copyist:  missals,  books 
of  devotion  and  a  famous  MS.  Bible  were  written  by  him.  He 
also  wrote  a  large  number  of  orighial  writings,  most  of  them 
rda^g  to  the  convent  life,  n^ich  was  the  only  life  he  knew. 
He  wrote  a  chronide  of  the  monastery  and  several  biographies*^ 
the  life  of  Gerhard  Groot,  of  Florentius  Radewyn,  of  a  Flemish 
lady  St  Louise,  of  Groot's  original  disdples;  a  number  of  tracts 
on  the  monastic  Ufe—The  Monk's  Alphabet^  Tht  Discipline 
of  CMsters,  A  Dialogue  of  Novices,  The  Life  of  the  Good  Monk, 
The  Monk's  Epitaph^  Sarmons  to  Novices^  Sermons  to  Monks, 
The  SoliUury  Life,  On  Silence,  On  Poverty,  Humility  and  Patience', 
two  tracts  for  3roung  people — A  Manual  of  Doctrine  for  the 
Young,  and  A  Manual  for  ChSdren;  and  books  for  edification— ^ 
On  True  Compunction,  The  Garden  of  Roses,  The  Valley  of 
Lilies,  The  Consolation  of  the  Poor  and  the  Sick,  The  Faithful 
Dispenser,  The  Soul's  SOiloquy,  The  Hospital  of  the  Poor.  He 
also  Idt  behind  him  three  collections  of  sermons,  a  number  of 
letters,  some  hymi»  and  the  famous  Imiiatia  CAricIt  (though 
his  authorship  of  thu  has  been  disputed).  These  writings  help 
us  to  see  the  man  and  his  surroundings,  and  contemporary 
pious  records  make  him  something  more  than  a  shadow.  We 
see  a  real  man,  but  a  man  helpless  anywhere  save  in  the  study 
or  in  the  convent — a  little  fresh-coloured  man,  with  soft  brown 
eyes,  who  had  a  habit  of  stealing  away  to  his  cubiculum  whenever 
the  conversation  became  loo  lively;  somewhat  bent,  lor  ft  is 
on  record  that  he  stood  upright  when  the  psalms  were  chanted, 
and  even  rose  on  his  tiptoes  with  his  face  turned  upwards; 
genial,  if  shy,  and  occasionally  given  to  punning,  as  when  he 
■aid  that  he  preferred  Psalmi  to  Salmones;  a  man  who  perhaps 
led  the  most  pladd  uneventful  life  of  all  men  who  ever  wrote  a 
book  or  scribbled  letters.   It  was  not  that  he  lived  ib  uncventfyl 


thnes:  ft  is  importfhlf  to  telect Vstormier  period  ei  Enropeaa 
histocy,  or  a  period  when  the  itir  of  the  times  made  its  way 
so  wdl  iaio  the  obscurest  comers.  Bohemia,  Hnsa  leading, 
was  ablaxe  in  levoH  at  one  end  of  Europe;  France  and  England, 
then  Fhuioe  and  Burgundy,  were  at  death-grips  at  the  other. 
Two  popes  anativmaliaed  each  other  from  Avigmm  and  from 
Rome,  andaealous  chuichmen  were  at  their  wit's  end  to  concoct 
ways  and  means,  by  general  coundls  of  Constance  and  Basd 
and  othenRSe^  to  restore  peace  to  a  distracted  church,  and  to 
disdphne  the  dergy  into  decent  living.  But  Thomas  knew 
nothing  about  all  this.  He  was  intent  on  his  copying,  on  his 
little  book?,  and  on  his  quiet  conversations.  His  very  bio- 
gcaphtes  are  coloudess.  He  had  not  even  the  common  interest 
in  the  litde  worid  commg  up  to  tiie  convent  gate  irfiich  most 
monks  may  be  supposed  to  have.  His  brethren  made  hhn 
oeconomiae  prcfectus,  but  he  was  too  **  simple  in  woridly  affairs  ", 
and  too  absent-minded  for  the  post,  imd  80  they  deposed  him 
and  made  him  sub^prior  once  more.  And  yet  it  fs  this  pladd 
kind^  freab-coloured  old  man  who  has  come  down  to  us  as 
the  author  of  that  book  the  InUiation  of  Christ,  which  has  beea 
tianslated  into  more  languages  thaiv  any  other  book  save  the 
Bible,  and  which  has  moved  the  hearts  of  so  many  men  of  aB 
nadona,  characters  and  conditions  of  life. 

On  the  controversy  as  to  the  author  of  the  Tmibiiio,  see  th(<  article 
IiiiTATiON  OF  Christ.  See  also  James  WUfiams,  Thomas  ofKempen 
(1910).  The  fla— i*-*l  edition  of  the  works  of  Thomas  k.  Kempis  by 
Sommaliu*— riMMmu  MaUeoli  d  Kempis  optra  omnia  (3  vols,  in  1, 
1607) — has  be^n  many  times  reprintea.  A  critical  edition  in  8  vols, 
by  M.  J.  Pohl,  has  also  been  unae^tak^n.  The  best  accounts  in  Eng- 
lish of  Thomas  k  Kempis  are  those  by  S.  Kettlewelt  (1882)  and  F.  K. 
Cruise  (1887),  written  from  the  Protestant  and  the  CaUiolic  standi 
points  renxscttvcly.  A  penny  tract  by  F.  R.  Cruise,  entitled  Outline 
of  the  Life  of  Thomas  a  Kempis  (1904),  contains  substantially  aS 
mat  is  known  concerning  him.  (T*  M.  L) 

THOMAS  (d.  itoo),  archbishop  of  York,  was  a  native  of 
Bayenx,  and  is  usually  called  Thomas  of  Bayeux.    His  father 
was  a  priest  named  Osbert,  and  Samson,  bishop  of  Wozoester 
from  X086  until  lus  death  in  May  ins,  was  his  brother.    Owing 
largely  to  the  generosity  of  Odo,  bishop  of  Bayeux,  Thomss 
studied  in  France,  Germany  and  Spain  and  became  known  as  a 
scholar;  then  he  became  one  of  Bishop  Odo^i  oflftriah  and  after 
X066  one  of  WiiUam  the  Conqueror's  chaplains,  or  secretaries. 
In  Z070  he  sucoeeded  Aldred  as  archbishop  Of  York,  but  declining 
to  promise  obedience  to  the  archbbhop  of  Canterb*>ry,  Lanfrant, 
the  latter  prdate  refused  to  consecrate  him.     King  William, 
however,  induced  him  to  submit  and  he  was  consecrated,  but 
his  profession  of  obedience  was  to  Lanfranc  personally  and  not 
to  the  archhiihopa  of  Canterbury.    In  1071  both  archbishops 
travelled  to  Rome  for  thdr  palls  and  while  there  Thomas  wished 
Pope  Akacander  U.  to  decree  the  equality  of  the  sees  of  Canter- 
bury and  York.   The  pope,  however,  referred  the  dispute  to  a 
council  of  English  prdates,  and  this  met  at  Windsor  at  Whitsun* 
tide  107  a.    It  was  then  dedded  that  the  archbishop  of  Canter- 
buiy  was  the  superior  of  the  archbishop  of  York,  who  had  nO 
rights  south  of  the  Humber,  but  whose  province  included  Scot- 
land.  But  this  decision  did  not  put  a  period  to  the  dispute.  It 
broke  out  again,  and  in  Z093  and  again  in  Z093  Thomas  protested 
against  what  he  regarded  as  infringements  oi  his  archiepisc«4>al 
rights.    The  first  of  these  occasions  was  over  the  dedicatioo 
of  the  cathedral  built  by  Remigius  at  Lincoh)  and  the  second 
was  over  the  consecration  of  St  Anselm  to  the  archbishopric 
of  Canterbury*    In  iioo,   during   AnseUn's   exile,    Thomas 
reached  London  too  late  to  crown  Henry  I.,  the  ceremony 
having  been  hurriedly  performed  by  Maurice,  bishop  of  London, 
but  his  anger  at  this  slight  was  soon  appeasedt    He  died  at 
York  on  the  z8th  of  November  xioo.     Thomas  rebuilt  the 
minster  at  York,  where  he  appears  to  have  been  an  excellent 
archbishop;  he  knew  something  of  church  music  and  wrote 
hymns. 

Thomas  had  a  nephew,  Thomas,  the  son  of  his  brother  Samson, 
who  was  also  archbishop  of  York.  The  younger  Thomas  became 
archbishop  in  rio8  and  like  his  uncle  he  refused  to  promise  obedi- 
enceto  the  archbishop  of  Canterbuiy  ;his  consecration  was  then. 
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delayed  and  the  dispute  was  stffl  iinsetUed  when  St  Ansetm 
died  in  Apfil  1109.    Heniy  1.  and  his  bishops  then  decided 
against  Thomas,  who  was  forced  to  make  the  necessary  promise 
and  was  consecrated  In  London  in  June  1109.    He  died  ati 
Beverley  on  the  94th  of  February  1114. 

THOMAS*  sumamed  Magistbr  (i.t.  ofi&dorum),'  also  known  as 
t  monk  by  the  name  Theodnkis  Monachoa,  a  native  of  Thessa^ 
lonica,  Bysantine  scholar  and  grammarian  and  confidential^ 
adv&er  of  Andronicus  II.  (tsSa-ijaS).  His  chief  work,  'EicAoy^ 
X)i«oii&nM'  KoI  'PSj/idrwif  'Arrufir,  is  a  coliection  of  sdectcd 
Attic  words  and  phrases,  partly  arranged  in  ali^betical  order, 
compiled  as  a  help  to  Greek  composition  from  the  worlcs  of 
Phrynidius,  Ammonius,  Hetodian  and  Moeris.  He  also  wrote 
scholia  on  Aeschylus,  Sophocles,  Euripides  (with  life),  and  three 
of  the  comedies  ol  Aristophanes;  the  sdK>lia  on  Pindar,  attributed 
to  him  in  two  MSS.,  are  now  assigned  to  Demetrius  TricUnxus. 
His  speeches  and  letters  consist  partly  of  declamations  on  the 
usual  sophistical  themes,  partly  deal  with  contemporaiy  histo^ 
rical  events:  an  argument  between  the  fathers  of  Cyneglrus  and 
Callimachus  (two  Athenians  who  fell  at  Marathon)  as  to  which 
had  the  better  claim  to  have  the  funoal  oration  pronounced 
over  hrm  first;  a  discussion  on  the  duties  of  a  king  and  of  his 
subjects;  a  defence  of  the  Byzantine  goieral  Chandrenos 
addressed,  to  the  emperor;  a  letter  on  the  cruelties  of  the  Catalans 
and  Turks  in  Thessaly  and  Macedonia;  a  congratulatory  letter 
to  Theodorus  Metochita;  a  panegyric  on  the  king  of  Cyprus. 

Editions  of  the  'E<Xoy#  by  F.  Ritschl  (1832),  C  Jacobitz  (1S33) 
and  C.  D.  Beck  (1836);  other  works  in  f.  P.  Migne,  Patrolona 
naeca,  cxlv.;  see  also  C.  Knunbacber»  CackidUe  der  bytaniinisahm 
XiUeratur  (1897). 

THOMAS  OF  CELANO,  Franciscan  friar  and  disciple  and 
biographer  of  St  Francis  of  Assisi.  Bom  at  Celaao  in  the 
Abruzzi,  he  joined  St  Francis  probably  about  1214,  and  he 
^^}cars  to  have  been  one  of  the  first  band  of  friais  who  went  into 
Germany.  He  was  commissioned  by  Gregory  IX.  to  write  tbe 
Life  of  St  Francis,  and'in  1329  he  completed  the  PirU  Legfnd; 
in  J  847  A(  the  command  of  the  nunister  general  he  composed 
the  Siomd  Legend^  and  a  few  yean  later  the  Trgct  on  ike 
Uirodes  of  Si  Frandt*  He  also  composed  in  1255  the  Letend 
#/  St  Clare;  and  he  ia  one  of  those  to  whom  the  sequence  Dies 

woe  is  attributed. 

Thomas  of  Celano's  writings  on  St  Fcands  have  been  critically 
edited  by  E.  d'Alen^on  in  1^/06 ;  the  value  of  this  work  is  enhanced 
by  the  fact  that  critical  opinion  is  veering  round  to  the  view  that 
Thomas  of  Celano  is  the  best  authority  for  the  life  of  the  saint 
(see  "  Note  on  the  SourceSk**  araended  eoarticle  Francdof  Assisi). 

An  English  translation  (XSe  Iaocs  qf  S.  Francis  0/  Assisi  bm 
Brother  Tnomas  of  Celano)  by  A.  G.  Ferrers  Howell  appeared  in  1908. 
All  that  k  known  of  Thomas  of  Celano  is  brought  together  in  Edouard 
d'AlengoA's  FreUgomena\  see  also  introduction  to  Perrers  Howell's 
tmnslatkMi.  (£.  C.  B.) 

THOMAS  OF  BRCBLDODNB,  called  also  The  Rbymek,  and 

somcthnes  given  the  surname  of  LKAKMoirr  ij,  ?  z3so~?  Z997>> 

poet  and  pnH>het  fa  the  legendary  literature  of  Scotland,    lie 

historical  person  kA  that  name  fignres  in  two  charters!  of  the  1 3th 

century,  and  from  these  it  appears  that  he  owned  lands  in 

Erceldoune  (now  Earlstoon),  in  Berwickshire,  which  were  made 

ever  by  his  son  and  heir  on  the  md  of  November  1^4  to 

the  foundation  of  the  Holy  Trinity  at  Soltra  (orSoutra)  on  the 

borders  of  the  same  county.    This  would  seem  to  imply  that 

HKMnas  the  Rhymer  was  already  dead,  but  J.  A.  H.  Murray, 

who  edited  The  Romance  and  Prophecies  (E.E.T.S.,  1875),  thinks 

that  he  was  living  three  years  later  in  a  Guniac  priory  in 

Ayrshire.    He  figures  in  the  works  of  Barbonr  and  Harry  the 

Minstrel  as  the  sympathizbg  contemporary  of  their  heroes,  and 

Walter  Bower,  who  continued  the  Scotichronicon  of  Fordun,- 

tells  how  be  prophesied  the  death  of  Alexander  HI.  in  1285. 

Barbour  makes  the  bishop  of  St  Andrews  in  1306  express  a  hope 

that  a  prophecy  of  Thomas  referring  to  Bruce  will  come  true; 

and  Wyntoun  says  that  he  foretold  the  battle  of  KUbiane.    In 

the  folk-lore  of  Scotland  his  name  is  associated  with  numerous 

fragments  of  verse  of  a  gnomic  and  prophetic  character.    The 

*  For  the  duties  of  this  important  office,  see  J.  B.  Bury,  Later 
ftoman  Empire  {1889).  i.  45. 


romance  of  Thomas  and  the  elf-queen  was  attributed  to  Ercel' 

doune  by  Robert  Mannyng  de  Brunne,  but  the  earliest  text,  in 

the  Auchinleck  MS.  in  ^e  Advocates'  library,  Edinburgh,  is  in 

a  dialect  showing  southern  forms,  and  dates  from  the  beginning 

of  the  14th  centuiy.    It  may  be  based  on  a  genuine  work  df 

Thomas,  a  version  by  him  of  the  widely  diffused  Tristan  Saga. 

This  text  was  published  in  1804  by  Sir  Walter  Scott,  and  was  by 

him   assigned  to  the   Rh3rmer.    The  most  widely  accepted 

opinion  is  that  it  Is  a  translation  of  a  French  original    The 

Rhymer's  lands  at  Earlstoun  are  still  identified.    In  1840  died 

the  last  of  a  family  named  Learmont,  which  claimed  descent 

from  the  poet.    It  may  be  noted  that  the  Russian-  poet  Michael 

Lermontov  claimed  Thomas  of  Erceldoune  as  his  ancestor. 

-*,%*Ji  ^  ^-  Murray's  edition  of  The  Romance  and  Prophecies 
(E.E.T.S.,  1875):  Brandl's  Thomas  of  Erceidouw  (Beriin,  1880). 
and  K61bing*8  Die  nordische  und  die  englisehe  Version  der  Tristransatt 
(Heilbroon,  1 88»)  ;al9oMcNeiU'B  Sir  Tristrem  (S.T.Su,  1886) ;  Lumby's 
£ar/y  ScoUtsh  ProPhectes  (E^.T.S.,  1870).  and  the  reprint  of  the 
WhoU  Prophesie  of  Scotland  (1603)  hy  the  Bannatyne  Club  (1833). 

THOMAS  OF  MARGX*  a  Nestorian  bishop  and  author  of  aa 
important  monaatic  history  in  Syriac,  who  flourished  in  the 
9th  century  ajx  He  was  bom  early  in  the*  centuiy,  probably 
of  Persian  parents,  in  the  region  of  Salakh  to  the  north-east  of 
MosuL  As  a  young  man  he  became  in  832  a  monk  of  tbe  famous 
Nestorian  monastery  of  Beth  ^Abhe,  winch  was  situated  at 
the  confluence  of  the  Great  Zab  with  one  of  its  tributari^ 
about  a$  m.  due  east  of  MosuL  A  few  years  later  he  was  acting 
aa  secretary  to  Abraham,  who  had  been  abbot  of  3eth  'Abh€, 
and  was  catholicus  (patriarch)  of  the  Nestorians  from  837  to 
850.  At  some  date  dviiig  these  13  years  Thomas  was  promoted 
by  Abraham  to  be  bishop  of  Margft,  a  diocese  in  the  same-district 
as  Beth  *Abhe,  and  afterwards  he  was  further  advanced  to  be 
a  metropolitan  of  Beth  Garmai,  a  district  farther  to  the  south- 
east in  the  mountains  which  border  the  Tigris  basin.  It  was 
during  the  period  of  his  life  at  Beth  *Abha  and  his  bishopric 
that  he  composed  The  Booh  0/  Governors,  which  is  in  the  main  % 
histpry  of  his  own  monastery,  but  includes  lives  of  holy  men  in 
other  parts  of  Mesopotamia  and  the  regions  east  of  the  Tigriai 
The  work  was  probably  planned  in  inutatioik  of  the  famoiB 
Paradise  of  PaJladius,  the  history  of  Egyptian  monascicistti 
which  had  become  well  known  to  Syriac-speaking  Chr&ians  in 
the  version  of  'Anin-IshO*  (6th  centuiy). 

The  Booh  of  Gooemors  has  been  edited  with  an  .Ei^lish  tanabtioii 
and  a  copious  introduction  by  E.  W.  Buc%e  (2  vols^  London,  189A), 
who  claims  that  "  it  occupies  a  unique  position  in  Syriac  literature, 
and  it  fully  deserves  the  veneration  with  which  it  has  been  and  is 
stiU  legarded  by  all  dasaes  of  Nestorians  to  whom  it  is  known." 
It  ^ve*  a  detafled  history  of  the  gnat  monasteiy  of  Beth  'Abhe 
dunng  Its  thvee  centuries  of  existence  down  to  the  author's  time.  It 
\t  full  of  interesting  narratives  of  saintly  men  told  in  a  naive  and 
candid  spirit,  and  it  throws  much  light  on  the  history  of  Christianity 
in  the  Persian  dominkms.  There  is  a  later  edition  by  P.  Bedjan 
Cft«».  «90i).       (N.  M.) 

THOMAS,  ARTHUR  OORINO  (iSso-xS^^),  English  musical 
composer,  was  the  youngest  son  of  Fkeeman  Thomas  and  Amelia, 
danghter  of  Colonel  Thomas  Frederick.  He  was  bom  at  Ration 
Park,  Sussex,  on  tbe  aoth  of  November  1850,  and  educated  at 
Haileybury  College.  He  was  intended  for  the  Civil  Service, 
but  deHcnte  health  faiterfered  with  his  studies,  and  in  1873  he 
went  to  Paris  to  cultivate  the  musical  talent  he  had  displayed 
from  an  early  age.  Here  he  studied  for  two  years  with  £mile 
Borand.  In  1875  ^  returned  to  England,  and  in  1877  entered 
tiie  Royal  Academy  of  Music,  wheie  for  three  years  he  studied 
under  Ebeneser  Prout  and  Arthur  Sullivan,  winning  twice  the 
liUCfts  medal  for  composition.  At  a  later  period  he  received 
flome  instruction  in  orchestration  from  Max  Brudi.  His  first 
published  composition  was  a  song,  "Lc  Roi  Henri,"  which 
appeared  in  1871.  An  eariy  comic  opera,  Don  Braggadocio 
Oibretto  by  his  brother,  C.  I.  Thomas),  was  apparently  un- 
finished; some  of  the  music  in  it  was  afterwards  used  for 
The  Golden  WOf.  A  selection  from  his  second  opera.  The  Light 
of  the  Harem  (Ubretto  by  Clifford  Harrison),  was  performed 
at  the  Royal  Academy  of  Muaic  on  the  7th  of  November  1879. 
with  MKh  snccess  that  Cari  Rosa  conunissionecl  ^im  to  write 
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woAm  m  Amelia,  Mid  it  liu  be  itbo  founded  tbe  Wigntt  mloa 
m  1871.  Dnring  meet  of  Ibe  eouou  from  lin  (o  1S91  br  vu 
amductoi  of  the  New  York  Philhennoiuc  Sodety,  uid  Irom 
1861  to  1891,  ol  Itae  BMoUyu  Dulhumooic  SodeC;.  He  «u 
dinctot  of  tbeCtodniuiti  College  QfMiuic  (1878- 187(1), FoodDctot 
oftbeAmoican  Open  Company  (ieS6-i88r),uid  for  more  than 
ttautyycui  {iS7}-i9D4)  tbe  conductor  of  tbe  bieimiil  Uty 
Ies|jv4la  U  ClodimMi.  Id  iSgi  he  tonoved  to  Chlogo,  ud 
bccime  the  comluclDr  of  the  Oiiaeo  OicbeXn;  in  iSqj  be  wu 
■duial  direclDC  of  tbe  Columblui  Eipotitioii.  He  died  on  the 
4tb  of  Jaouiiy  1905. 
,THI)lfU,  WIUUll  (d.  i5S4>,  EatSA  (oldier  ud  writer, 
■»  probably  a  native  oi  Radaonhitt  and  wai  educated  at 
Oidonl.  In  isufae  went  to  Italy,  whve  be  apent  ibegratec 
part  oi  tbe  luit  five  yean,  anil  in  April  1 550,  aooo  after  his 
return  to  Eogbuid,  he  wu  made  ooe  of  the  detlcs  of  the  privy 
council;  be  abo  taught  Ibe  sdence  of  politics  to  the  yoong  king 
Edward  VI.,  lor  whose  instructioD  he  wrote  aome  titalisi: 
aome  "  oimiBoiiplacea  of  stale."  Bang  a  Btiong  Ftolalazit  tie 
took  part  li  tbe  rising  againat  Queen  Hary  led  by  Sir  Tbomas 
Wyat  ia  11154,  bdng  capiuted  and  tllnjwn  ialo  the  Tower  of 
London.  Having  nliilat  in  priaon  irwd  to  csmmrt  aulcid< 
been  tortured  on  the  rac3i  in  the  hope  of  Incritaipating  tbe 
princeas  Etizabeib,  be  vaa  found  guilty  and  was  basg 


S6l  and  1    ■  ■ 
ildndin 


Tbotnaa  baa  a  namesake,  iraiiam  Tbonia]  (rfiij-i68g),  bhhop 
ot  St  David's  Irom  167;  to  1683  and  biibop  of  Worcester  f 
i68j  to  jb^-    He  was  one  of  the  bishops  who  rriused  to  1 
tbe  oath;  of  ille^ance  to  WlKam  and  Mary  in  ibSq  and 
suspended,  but  io  the  midst  of  tbe  dispute  be  d!cd  on  tbe  i;tb 
of  June  i6Sg  (see  NoKn'ai^*'),     The  bishop's  gisndson  wu 
Williato  Thomas  (1670-1738),  the  Worcestershire  anliqnaiy. 

THOMASIUS.  CHSISTIAN  (i«jj-i7>S),  Gennan  -juri»  and 
publicist,  was  bora  at  Leipiig  on  the  1st  of  January  lA;;,  and 
■as  educated  by  bla  father,  Jakob  Tbomaslus  (16(3-1684),  at 
that  time  bead  master  of  the  Thomasschule.  Through  hia 
father's  lecturei  ChrEsllan  came  under  the  influence  of  (he 
potiticat  philosophy  of  Hugo  Crolius  and  Samuel  Pufendotf, 
and  coDtiuuKl  the  Hudy  of  lav  at  Frankfort-on^Oder.  In 
1684  be  coDinenced  the  career  of  professor  of  natural  law  at 
Leipiig,  and  soon  attracted  attention  by  his  atriiitles,  but 
pBtliciJatly  by  his  daring  allsck  upon  traditional  prejudicea, 
in  theoiogy  end  jurisprudence.  In  1687  he  made  the  daring 
innovation  of  lectorinj  in  German  instead  ot  Latin,  and  to  the 
following  year  pubbsbed  a  monthly  periodical  {StktrtJufle 
mid  maUiaftf,  lenrtnfliiii  luul  eixfBUitc  Gcdanlan  ilbrr  allcrlaiid 
liuHge  mi  tUlbdirke  Biricr  timt  Fmgen)  In  which  he  ridiculed 
tie  pedantic  weaknesses  of  the  learned,  taking  the  side  of  the 
lietialsin  their  controversy  witb  (he  orthtfdoi,  and  defemfing 
itiied  raaniages  of  Luthctnns  anil  Calvinists.  In  consequence 
oi  these  and  Other  vlewi,  he  was  denounced  from  the  puljnti, 
forbidden  to  lecture  or  to  write  (May  10, 1690),  and  his  armt 
wu  ordered.  The  latter  he  esiapcd  by  Sr^  to  Beriin,  and  the 
elMtor  Frederick  IH.  offerol  him  a  refuge  in  Halle,  with  ■ 
a«lsryof sootaJenand tbepermMDn-EvlettiaR.  He't««kpan 


JM  (Mm).  -ImrIw  beoMt 

fini  pmtesMt  of  bw  aad  nclor  ot  Ibc  imivenity. 

oae  o<  the  noR  ccteentad  uaiversiC]'  teacher*  and  indu- 

■ritcrt  ot  In  day.     He  diad,  alter 

ible  euttt,  on  tbe  ijrd  ol  Septoober 

pTofouod  and  eyKematle 

Ute  and  LbeolDiy. 
brin£  the  high 


with  the  everyday  worid. 


e  diua  created  ai 


vini  contact  -...- -_, J,  - ..^  v_.„  «w-.^^ 

in  Gcnnan  lilenture,  philiKipCr  and  lav,  aTid  Spittter  opeu 

lim  tbe  Bodsn  peiiaa  of  mliMailinl  hiitcry.    He  made  k 

ainia  of  Us  Ue  u  free  uUtka  and  Ivriipnideaa  in 


J ainia of  hk iSeufne uUtka and  l< 

ootrol  c4  theology,  and  fought  ntavdy  and  ccn&iatcntly  fc 
lam  of  thought  and  speech  oareH^ouimallera.    He  is  often 


□f  Spelter,  and  ll 
bbndf  vhoOy  to 


IB  _.Ib  bgal  or  piAbc  daUBody,  and  not  with 
L  He  woidd  not  have  avea  atbeiita  pvniihed, 
e  eipetled  the  country,  and  be  came  forward  a> 
of  the  pnwecution  <M  wttchea  and  of  tbe  bh 
oiy  be  waa  aoc  a  naimlin  or  ■  deist,  but  a 
tSty  of  revealrd  lelJEiOD  for  salvatioa.  He 
r  the  Lfiflueiicf  of  the  pletista,   paiticularfly 


'lirlin   (1691.  5lh  ed.   1710)1   VfraCi^^  Csdoiika  Ar 
d  uiucFifinie  mil/arirtucltf  StuM  (1790-1711) ;  Biiltntitt 

I  Hiitf  T'crtni  (]  vols..  1693) !  iCarai  IdnMe  ana  da«  iWttr 
itntmUirm  Hrrtwpmm  (iT04)t  TT'iiliii  rriJiTaiMMaiin  ilii 
WiiumckapandtrerGtiankrmkauvnMitknittt  (1711)* 
..udcn,  ariitiait  Tlumama  nak  Hi'an  SchutHltit  airf 
T  (ttejl;  H.  Dernbuig.  Tlumativ  uni  iit  SUflwm  4a 
iUf  rfalOf  (!««;];  B.  A-^uner.  Tttmniia.  eim  siibat  mr 
Hf  taaar  VirJUuU  (iS7>)7Nieotadoai.  CkritHom  Tlnwann 
Jni(  ear  CiiclucUi  dtr  AufK^utit  (Berlin,  iBSg);  and  E. 
Mg.  Zar  ^tsfnif Mr  ■«  C>rtiltu  Ijkfliuiiiii  (1S94}. 


orfleoor,  w 

plot  in  iSji.    He  is  famous,  however,  at  tke  m        . 

together  tbe  great  collection  of  boiriu  and  tncta  pubbahod  di 
the  time  of  tbe  GvU  War  and  the  CoumoDwcaiUii  tbl*  was 
loimerly  called  the  "  King's  PampUets,"  but  Is  now  known  as 
(he  "  TboDiason  Collection."  During  the  years  Just  belore  (ha 
outbreak  of  war  a  great  number  o(  writings  covering  every  phaia 
of  the  questions  in  dispute  tietween  king  and  people  were  imcd, 
and  in  164!  Tb«aasoD  bifian  to  collect  Ihar.  Working  ilBi- 
gently  at  his  task  for  abont  twenty  years,  be  pocaeased  pearly 
13,000  separate  publications  in  tMi,  and  hairing  aitaeged  tbets 
in.chronologica]  order  be  bad  them  bound  in  sggj  voUuds. 
After  many  vidaaltudcs  the  collection  waa  bought  In  1761  Ina 
bi<  docendaiits  by  George  til.,  who  pmeated  it  to  tbe  British 
MuaeuDi,  where  it  now  Is  (see  NEWSPAFEti).  Ikomason  died 
in  London  tn  April  (16O6). 

THOKAIVIUA  a  dty  and  tlie  coDiUy.teat  of  "noDai 
cininly,Ceor:pB,D.S.A.,  about  loom.  S.W. of  Savanurii.  Fsp- 
'1900),  5311, of  whom  3i9Swerenegniesi(i(io),67S7.  Thwiaa- 
iUe  is  served  by  the  Atlanta,  Birmlngban  ft  Ailanlfc,  tba 
tlanllcCoast  LIneand  tbeFloridaCenlninilwaya.  llndty 
.  altiadivciy  ^tualed  (about  ijo  ft.  atnva  the  aea)  on  a  Ugb- 

^soil.  There  are  fine  drives  in  Ibe  vicinity.  TbomaaviUe  ba<  a' 
dry  hospital,  a  public  library  (iStS)  and  a  good  public  school 
raLem,  and  is  the  seat  of  Young's  Cdlege  (lor  girls),  which  was 
nmded  by  X.  Baser  Young,  a  wealthy  planter  af  Tbunaa 
ranty,  was  incorporated  Id  iBjSi)  and  waa  opened  in  1S71,  and 
[  (he  Vashri  industrial  school  (1903)  for  girls,  maintained  by 
le  Women's  borne  misson  society  of  the  Metlkodist  Episcopal 
ho rch,  South.  The  dty  has  a  large  trade  in  lumber,  equally 
cllow  pine;  other  products  of  the  ntfion  ara  oaUoD,  aogapcane, 
ibacco,  melona,  fruit*  and  Tegctablaa.  ne  maik^iality  onna ' 
id  opentet  the  walai-works  and  dcctrfdit^tiog  jAuitc  tba 
at«t  Mptily  b  dbUIMl  In  pan  Ina  aOMab  welli  igW  (L 
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deq>.  Thomasville  wu  eelded  aboat  tSts,  ^ras  jboopponled  as 

a  town  in  I  S3 1,  and  was  chartered  as  a  city  in  i8Sg« 

THOMONO,  EARL  AND  MARQUESS  OF,  Irish  UUea  boroe 
by  the  great  family  of  O'Brien,  the  earldom  from  1543  to  1741 
and  the  maxquessale  from  iSoo  to  1855.  Thomond,  «r  Ttaaidh- 
j  Muin,  was  one  of  the  three  principalities  of  Munster,  forming, 
the  northern  part  of  the  province.  Its  earls  were  descended' 
from  Turlough  O'Brien  (c.  X009-10S6),  king  of  Munster, 
and  through  him  from  the  celebrated  king  of  Ireland,  Brian 
Boroimhe.  Turlough 's  descendants,  Conchobhar  O'Brien  (d. 
1^67)  und  Brian  Ruadh  O'Brien  (d.  X276),  kings  of  Thomonci, 
were  both  typical  Irish  chieftains.  Conchobhar's  tomb  axul 
efii^  with  a  aown  are  still  to  be  seen  in  the  ruined  abb<^ 
of  Corcomroe,  Ca  Clare.  His  descendant  Conor  O'Brien 
(d.  1539),  prince  of  Thomond,  took  part  in  the  feud  between  the 
great  families  of  Fitzgerald  and  Butler  and  was  the  last  inde- 
pendent prince  of  Thomond.  It  is  interesting  to  learn  that  in 
iSSAt  ^'ben  be  was  in  some  straits,  he  wrote  to  thp  emperor 
Charles  V.  offering  to  submit  to  his  authority.  Conoc's  brother, 
Murrough  O'Brien  (d.  1551),  prince  of  lliomoBd,  the  succeeding 
chief  of  the  race,  gave  up  his  "captainship,  title,  superiority 
and  country  "  to  Henry  VIII.  in  1543,  when  he  was  created 
earl  of  Thomond.  By  special  arrangement  the  earldom  de- 
scended, net  to  his  son  Dcrmod,  but  to  his  nephew,  Donougb, 
who  became  the  2nd  earl.  Permod,  however,  inherited  the 
barony  of  Incbiquin,  which  was  confcned  upon  his  father  at 
the  same  time  as  Che  earldom. 

Conor  O'Brien,  the  3rd  earl  (c.  15^4-^.  15^2),  was  for  some 
years  at  the  outset  of  his  career,  harassed  by  the  attacks  6f  his 
discontented  kinsmen.  Then  in  his  turn  he  rose  against  the 
English,  but  was  defeated  and  fled  to  France;  in  157 1,  however, 
be  was  pardoned  and  formally  surrendered  his  lands  to  Eliza- 
beth. One  of  his  younger  sons  was  Daniel  O'Brien  (c.  1577- 
e.  1664)  who,  after  loyally  serving  Charles  I.  and  Charles  11., 
was  created  Viscount  Clare  in  1663.  His  grandson  Daniel, 
the  3rd  viscount  (d.  i6gi)  served  James  II.  in  Ireland,  being 
outlawed  and  deprived  of  his  estates  by  the  English  parliament. 
The  three  succeeding  viscoimts  Clare  all  distinguished  them- 
selves in  the  service  of  France.  Daniel,  the  4th  viscount,  was 
mortally  wounded  at  the  battle  of  Marsaglia  in  1693;  bis  brother 
Charles,  the  5th  viscount  (d.  1706},  was  killed  at  the  battle  of 
RamiUies;  and  the  latter's  son  Charles,  the  6th  viscount  (1699- 
1761)  after  a  brilliant  military  career,  was  made  a  marshal  of 
France  in  1757..  When  Charles,  the  7th  viscounty  died  in  1774 
the  title  became  extinct. 

Donough  O'Brien,  itie  4th  earl  (d.  1624),  called  the  "  great 
earl,"  was  the  son  and  successor  of  the  3rd  earl.  He  served 
England  well  in  her  warfare  with  the  rebellious  Irish  during  the 
closing  year  of  Elizabeth's  reign  and  was  made  president  of 
.  Munster  in  160^.  He  had  two.  sons,  Henry,  the  5th  earl, 
(d.  1639)  and  Barnabas,  the  6th  earl  (d.  1657).  During  the 
Irish  rebellion  of  1640-41  Barnabas  showed  a  prudent  neutrality, 
and  then  joined  Charles  I.  at  Oxford,  whefe  in  1645  he  was 
created  marquess  of  Billing,  but  the  patent  never  passed  the 
great  seal  and  the  title  was  never  assumed.  The  succeeding 
carls  were  Barnabas's  son  Henry  (c.  1621-1691)  and  Henry's 
grandson  Henry  (1688-1741)  who  was  created  an  English  peer 
as  Viscount  Tadcaster.  When  he  died  the  earldom  of  Thomond 
became  extinct. 

'  The  estates  of  tWiftarldom  descended  to  the  last  earl's  nephew, 
Percy  Wyndham  {c.  1713-1774),  a  younger  son  of  Sir  William 
Wyndham,  Bart.  He  took  the  additional  name  of  0*Bricn  and 
was  created  eatl  of  Thomond  in  X756.  When  he  died  unmarried 
the  title  again  became  extincL 

.  Ih  1800  Murrough  O'Brien,  sth  carl  of  Inchlquin  (^.'1724- 
iSoS),  was  created  marquess  of  Thomond.  He  was  succeeded 
by  his  nephew  William  (c.  1765-1846)  who  was  created  a  British 
peer  as  Baron  Tadcaster  in  i8a6.  His  brother  James,  the  3rd 
marquess  (c,  1768-1855),  was  ad  officer  In  the  navy  and  became  an 
admiral  in  1853.   When  he  died  the  marquessate  became  extinct. 

I    See  John  0'  Donoghue,  HUtorical  Jdemoirt  qf  the  QtBritn*  CDublin, 

1360). 
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THOMfSON,  FRANCIS  (1660-1007),  English  poet,  waa  bon 
at  Ashton,  Lancaahire,  in  z86a  Hisfatfaert  a  doclcr,  becajoe* 
convert  to  Roman  Catholicism,  following  his  brother  Edward 
Hcaly  Thompson,  a  friend  of  Manning.  The  boy  was  accord- 
ingly educated  at  Ushaw  College,  near  Durham,  and  subsft* 
gently  studied  medicine  at  O^ens  College,  Manchester;  but 
he  took  no  real  interest  in  the  profession  of  a  doctor  and  waa  bent 
on  literary  production.  A  period  of  friendlessoess  and  faUune 
(from  the  point  of  view  of  "  practical  life")  followed,  in  which 
he  became  a  solitary  creature  who  yet  turned  hia  visions  of 
beauty  into  unrecognized  verse.  It  was  not  till  1893  that, 
after  some  five  obscure  years,  in  which  be  was  brought  to  thp 
lowest  depths  of  destitution  and  ill  health,  his  poetic  genius 
became  known  to  the  public  Through  his  sending  a  poem  to 
the  magazine  Marie  England,  he  was  sought  out  by  Mr  and 
Mrs  Wilfrid  Meynell  and  rescued  from  the  verge  of  atarvatioqi, 
and  selfnicstructiony  and.  these  friends  of  his  own  com- 
munion, rcoogniaing  the  value  of  bis  work,  gave  him  a 
home  and  procured  the  publication  of  his  first  volume  of 
Poems  (1893).  His  debt  to  Mrs  Meynell  was  repaid  by 
some  of  his  finest,  verse.  The  volume  quickjy  attracted 
the  attention  of  sympathetic  critics,,  in  the  Si  Jama*/ 
Gazelle  and  other  quarters,  and  Coventry  Patmone  wrote .  a 
eulogistic  notice  in  the  ForinigliHy  Review  (Jan.  1894).  Aoi 
ardent  Roman  Catbolic,  much  of  Francis  Thompson's  verse 
reminded  the  critics  of  Crashaw,  but  the  beauty  and  splendid 
though  often  strange  inventiveness  of  his  diction  were  imme^ 
diately  recognized  as  giving  him  a  place  by  himself  among 
contemporary  poets,  recalling  Keats  and  Shelley  rather  than  any 
of  his  own  day.  Persistent  iU  hcalih  limited  his  literary  output, 
but  Sister  Songs  (1895)  and  New  Poems  (1897)  confirmed  the 
opinion  formed  of  his  remarkable  gilts.  But  his  health  waa 
hopelessly  broken  down  by  tuberculosis.  -^  Cared  for  by  the 
friends  already  mentioned,  he  lived  a  frail  existence,  chiefly  ai 
the  Capuchin  monastery  at  Tanlasapt,  and  later  at  Storrington; 
and  on  the  13th  of  November  1907  he  died  in  London.  He  bod 
done  a  little  prose  journalism,  and  in  1905  published  a  treatise 
on  Health  and  HoliftesSy  dealing  with  the  ascetic  life;  but  it  is 
with  his  three  volumes  of  poems  that  his  name  will  be  connected. 
Among  his  work  there  is  a  certain  amount  which  can  justly  be 
called  eccentric  or  unusual,  especially  in  his  usage  of  poetically 
compounded  neologisms;  but  nothing  can  be  purer  or  more 
simply  beautiful  than  ''  The  Daisy,"  nothing  more  intimate  and 
reverent  than  his  [>oems  about  children,  or  more  magnificent 
than  "  The  Hoimd  of  Heaven."  For  glory  of  inspiration  and 
natural  magnificence  of  utterance  ^e  is  unique  among  the  poets 
of  his  time.  (H.  Cu.) 

THOMPSOK,  SIR  BENRT,'  Bart.  (1820-1904),  English 
surgeon,  was  born  at  Framlingham,  Suffolk,  on  the  6lh  ol 
August  1820.  His  fatbcr  wished  him  to  enter  business,  but 
circumstances  ultimately  enabled  him  to  follow  his  own  desire 
of  becoming  a  physician,  and  yi  1848  be  entered  the  medical 
school  of  University  College,  London.  There  he  had  a  brilliant 
career,  and  obtained  his  degree  at  London  University  in  1851 
with  the  highest  honours  in  anatomy  and  surgery.  In  185^ 
he  married  Miss  Kate  Lodcr,  a  talented  pianist,  who,  thou^ 
stricken  with  paralysis  soon  afterwards,  was  always  a  devoted 
helpmate  to  him.  In  1S53  he  was  appointed  assistant  surgeon 
at  University  College  Hospital,  becoming  full  surgeon  in  1863, 
professor  of  clinical  surgery  in  1S66,  and  consulting  surgeon  in 
1874,  In  1884  he  became  professor  of  surgery  and  pathology 
in  the  Royal  College  of  Surgeons,  which  in  1852  had  awarded 
him  the  Jacksonian  prize  for  an  essay  on  the  Pathology  and 
Trcdlment  of  Stricture  of  the  Urethra^  and  again  in  i860  for  another 
on  the  Health  and  Morbid  Anatomy  of  the  Prostate  Gland. 
These  two  memoirs  indicate  the  department  of  medical  practice 
to  which  he  devoted  bis  main  attention.  SpeciaUzing  in  the 
surgery  of  the  genito-urinary  tract,  and  in  particular  in  that 
of  the  bladder,  he  w-cnt  to  Paris  to  study  under  Civiale,  who  in 
the  first  quarter  of  the  19th  century  proved  that  it  is  possible 
to  crush  a  stone  within  the  human  bladder,  and  after  his  return 
he  sooo  acquired  a  high  reputation  as  a  skilful  operator  in  that 
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dass  of  diseue.  In  1863,  when  the  king  of  the  Belgfans  was 
luffering  from  stone,  he  was  called  to  Brussels  to  consult  in  the 
case,  and  after  some  difficulties  was  allowed  to  perform  the 
operation  of  Uthotrity:  this  was  quite  successful,  and  in  recogni- 
tion of  hb  skfll  Thompson  was  appointed  surgeon-extraordinary 
to  the  king,  an  appointment  which  was  continued  by  Leopold  II. 
Nearly  ten  years  later  he  carried  out  a  similar  operation  on  the 
emperor  Nap<4eon,  who,  however,  died  four  dajrs  after  the  second 
•crushing,  not  from  the  surgical  interference,  as  was  proved  by 
the  post-mortem  examination,  but  from  mtiemic  poisoning. 
Besides  devising  various  operative  improvements  in  the  treat- 
ment of  the  disorders  which  were  his  speciality,  Sir  Henry 
Thompson  wrote  various  books  and  papen  dealing  with  them, 
induding  CKnical  Lectures  an  Diseases  of  the  Urinary  Organs, 
PracHcal  Liikot&my  and  LUkatriiy,  Tumours  of  the  Bladder, 
Suprapuinc  Lolhotomy,  and  Preventive  Treatment  of  CaUtdous 
Disease.  Among  other  books  of  a  medical  character  that  came 
from  his  pen  were  Pood  and  Feeding,  and  Diet  in  Rdation  to 
Age  and  Activity,  1>oth  of  which  passed  through  a  number  of 
editions.  In  1874  he  took  a  foremost  part  in  founding  the 
Cremation  Sodety  of  En^and,  of  which  he  was  the  first  president ; 
and  not  only  was  he  active  in  urging  the  advantages  of  crema- 
tion as  a  means  of  disposing  of  the  body  after  death,  but  also 
did  much  towards  the  removal  of  the  legal  restrictions  by  which 
It  was  at  fixst  sought  to  prevent  its  practice  in  England.  On 
various  occasions  he  denounced  the  slackness  and  ineffidency 
of  the  methods  of  death-certification  prevalent  in  Great  Britain, 
and  in  xSga  his  agitation  was  instrumental  in  procuring  the 
appointment  of  a  select  committee  to  inquire  into  the  matter; 
its  report,  published  in  the  following  year,  in  great  ineasure 
confirmed  his  criticisms  and  approved  the  remedies  he  suggested. 
But  medidne  and  hygiene  by  no  means  exhaust  the  list  of  Sir 
Henry  Thompson*s  activities.  In  art  he  was  an  accomplished 
aketcher  and,  moreover,  an  amateur  of  painting  whose  pictures 
were  hung  at  the  Royal  Academy  and  the  Paris  Salon.  About 
1870  he  began  to  get  together  his  famous  collection  of  china,  in 
'particular  of  old  blue  and  white  Nanking;  this  in  time  became 
so  large  that  he  coidd  no  longer  find  room  for  it,  and  most 
of  it  was  sold.  A  catalogue  of  it,  illustrated  by  himself  and 
Mr  James  Whistler,  was  published  in  1878.  In  his  famous 
"  octaves  "  he  may  be  said  to  have  elevated  the  giving  of  dinner 
parties  into  a  fine  art.  The  number  of  courses  and  of  guests 
was  alike  eight,  and  both  were  selected  with  the  utmost  care 
and  discrimination  to  promote  tHe  "feast  of  reason  and  the 
flow  of  soul."  In  literature,  in  addition  to  more  serious  works, 
fae  produced  two  novels— CAtfr/«y  Kingston's  Aunt  (1885)  and 
AU  But  (x886) — which  met  with  considerable  success.  In 
sdence  he  became  a  devotee  of  astronomy,  and  for  a  time 
maintained  a  private  observatory  in  his  house  at  Molesey.  He 
further  did  much  to  promote  astronomical  study  in  Great 
Britain  by  presenting  Greenwich  Observatory  with  some  of 
the  finest  instruments  now  among  its  equipment,  his  gifts  indud- 
ing a  photohdiograph  of  9-in.  aperture;  a  30-in.  reflecting 
telescope,  and  a  large  refracting  telescope  having  an  object-glass 
of  26-in.  diameter  and  a  focal  length  of  22}  ft.  The  offer 
of  the  last  instrument  was  made  in  1894.  Its  manufacture  was 
undertaken  by  Sir  Howard  Grubb  of  Dublin,  and  its  erection 
was  completed  in  1897.  It  added  greatly  to  the  instrumental 
resources  of  Greenwich,  espedally  for  photographic  work, 
and  its  importance  may  be  gauged  from  the  fact  that  both  in 
aperture  and  focal  length  it  is  double  the  size  of  any  instrument 
possessed  by  the  observatory  at  the  time  it  was  put  in  place. 
That  Sir  Henry  Thompson,  who  was  knighted  in  1867,  received 
a  baronetcy  in  1899  was  probably  not  unconnected  with  the 
presentation  of  this  telescope  to  the  national  observatory. 
Thompson  died  on  the  iSth  of  April  1904.  His  family  consisted 
of  an  only  son,  Herbert,  a  barrister  and  well-known  egyptologist, 
who  succeeded  to  the  baronetcy,  and  two  daughters,  of  whom 
the  elder  (author  of  a  valuable  Handbook  to  the  Public  Picture 
CaUeries  of  Europe,  first  published  in  1877),  married  Archdeacon 
TVatkins  of  Durham,  and  the  younger  married  the  Rev.  H.  de. 
Candole. 


THOHPSMI,  SIR  JOHM  fPARROW  (1844-1894),  Canadkn 
jurist  and  statesman,  was  bom  at  Halifax,  Nova  Scotia,  on  the 
loth  of  November  1844,  of  Irish  descent.  At  fifteen  he  entered  a 
lawyer's  ofiice,  and  in  t86s  was  called  to  the  provincial  bar. 
In  187 1  he  incurred  much  odium  by  leaving  the  Methodbt 
Church,  in  which  he  had  been  prominent,  and  becoming  a 
Roman  Catholic,  a  change  dictated  solely  by  religious  motives. 
In  X877  he  was  elected  to  the  local  legislature  for  Antigonish 
as  a  Conservative,  and  in  1878  became  attorney-general.  In 
May  1882  be  became  premier,  but  in  June  was  defeated  at  the 
general  dection,  though  retaining  his  own  seat,  and  in  July  was 
made  a  judge  of  the  provindal  Supreme  Court.  In  September 
1885,  he  was  appointed  minister  of  justice  in  the  Fiederat  cabinet, 
and  soon  after  was  elected  member  for  Antigonish.  In  1886 
he  successfully  defended  in  the  Federal  parliament  the  hanging 
of  Louis  Rid  (^.v.),  which  had  greatly  angered  the  French 
Roman  Catholics;  in  1887-1888,  together  with  Mr  Joseph  Chara- 
beriain  and  Sir  Charies  Tupper,  he  ananged  a  Fisheries  Treaty 
with  the  American  commissioners,  which  was  afterwards 
thrown  out  by  the  United  States  Senate.  During  the  following 
years  he  ddended  the  government  with  great  ^kill  in  various 
politico-religious  disputes,  and  in  November  1892  succeeded 
Sir  John  Abbott  as  premier  of  Canada.  The  length  of  time 
during  which  the  Conservatives  had  hdd  oflice  had  gathered 
around  many  parasites,  and  Thompson  was  compelled  to  face 
charges,  some  of  them  true,  against  prominent  Conservatives. 
He  promptly  announced  his  intention  to  "  lop  the  mouldering 
branches  away,"  and  would  probably  have  reorganized  his 
party,  but  on  the  X2th  of  December  1894  he  dropped  dead 
at  Windsor  Castle,  a  few  minutes  after  having  been  sworn  in 
by  Queen  Victoria  as  a  member  of  the  privy  council. 

Though  a  quiet  man  who  did  not  advertise,  few  Canadian 
statesmen  have  done  so  much  honest  and  solid  work.  In  1892 
he  finished  the  codification  of  the  Canadian  criminal  code;  in 
1893  his  firmness  and  knowledge  as  British  arbitrator  at  Paris 
on  the  Bering  Sea  dispute  between  Great  Britain  and  the  United 
States  were  of  great  service. 

His  Life  has  been  written  by  J.  C.  Hopkins  (Toronto,  1895). 

THOHPSOK.  LAUVT  (1833-1894),  American  sculptor,  was 
bom  at  Abbeyldx,  Ireland,  on  the  8th  of  February  2833.  In 
1847  he  emigrated  to  the  United  States,  and  settled  with  his 
mother  at  Albany,  New  York.  After  studying  anatomy  in  the 
office  of  a  physician,  Dr  Armsby,  be  spent  nine  yean  in  the 
studio  of  the  sculptor,  £.  D.  Palmer.  In  i8$7  he  opened  a 
studio  in  New  York,  and  in  1862  became  a  National  Academician. 
He  visited  Rome  in  1868-1869,  and  from  1875  to  1887  was  again 
in  Italy,  living  for  most  of  the  time  at  Florence.  He  died  at 
Middletown,  New  York,  on  the  26th  of  September  1894.  Among 
his  important  works  are : "  Napoleon  the  First,"  at  the  Metropoli- 
tan Museum,  New  York;  "  Abraham  Pierson,"  first  president  of 
Yale  University,  New' Haven,  Connecticut;  an  equestrian  statue 
of  General  A.  £.  Bumside,  Providence,  Rhode  Island;  "  General 
Winfidd  Scott,"  Soldiers'  Home,  Washington,  D.C.;  "Admiral 
S.  F.  Du  Pont "  (Washington,  D.C.); "  General  John  Sedgwick  " 
(West  Point,  N.Y.);  a  medallion  portrait  of  General  John  A. 
Dix;  and  portrait  busts  of  James  Gordon  Bennett,  William 
CuUen  Bryant,  S.  F.  B.  Morse,  Edwin  Booth  as  Hamlet, 
Stephen  H.  Tyng  and  Robert  B.  Mintum. 

THOMPSON.  THOMAS  PBRONNET  (1783-1869),  English 
political  writer  and  mathematician,  was  born  at  HuU  in  1785. 
He  was  educated  at  the  Hull  grammar  school,  and  in  October 
(1798}  entered  Queens*  College,  Cambridge.  He  entered  the 
navy  as  midshipman  in  the  "  Isis  "  in  1803,  but  in  1806  ex- 
changed to  the  army.  Through  his  acquaintance  with  William 
Wilberforce,  he  was  appointed  governor  of  Sierra  Leone  in  x8o8, 
but  was  recalled  on  account  of  his  hostility  to  the  slave  trade. 
In  x8i2  he  returned  to  bis  military  duties,  and,  after  serviivg 
in  the  south  of  France,  was  in  18 15. attached  as  Arabic  interpreter 
to  an  expedition  against  the  Wahabees  of  the  Persian  Gulf,  with 
whom  he  negotiated  a  treaty  (dated  Jan.  1820)  in  whidi  the  slave 
trade  waa  for  the  first  time  declared  piracy.  Hie  «as  promoted 
major  in  1825,  lieutenant-colond  in  1829  and  major-general  m 
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&IS4.  (lecaUiMlpnIiWMOtMitiBiBber  for  HttU  (1855-1837)* 
and  alterwards  eat  lor  fizadfonl  (x847-x85a,  x3j7*x8s9)«  He 
took  a  prominent  part  in  th/b  corn-law  agiutioni  his  Catechism 
«ftk€  C4fn  Lam  (xSa?)  being  by  iar  the  most  effective  pamphlet 
published  on  the  subject.  In  1829  he  became  the  pioprieior 
of  the  Weatmuukr  Rtnew,  to  whidi  he  eontributed  a  lane 
number  ol  articles,  republished  in  1843  in  sis  volumes,  under  the 
title  EiBerdses,  Piiikol  and  OUurs,  His  mathematical  publica- 
tions were  of  a  somewhat  eccentric  kind.  He  published  a 
Theory  tff  FaralUU  (i844)»  and  was  also  the  author  of  GwmUry 
wUknA  Axioms,  in  whkh  he  endeavoured  to  "  get  rid "  of 
asfoms  and  postulates.  Ifia  new  Theory  of  Just  lutonaHon 
(i8$o)  waa»  hewever,  a  contiibution  of  great  value  to  the 
science -of  musical  acoustics,  and  went  through  many  editions. 
It  may  be  said  to  have  formed  the  basis  of  the  tonic  sol-fa 
system  oi  music.  He  died  at  Blackheath,  near  London,  on 
the  7th  of  September  1869.- 

Soe  Cotond  C  W.  Thompsoli's  memoir  in  the  Proe.  Roy.  Soe, 
C1869). 

THOHPSOK,  WILUAM  HSPWORTH  (i8xo-x886),  Englisb 
rlnw*^'*'  scholar  and  master  of  Trinity  CoU^e,  Cambridge. 
was  bom  at  York  on  the  97th  of  March  s8io.  He  was  privately 
educated  before  entering  the  univeoity.  In  1834  he  became  a 
Idlow  of  Trinity,  in  1853  professor  of  Greek  (to  which  a  canomy 
in  Ely  Cathedral  was  then  for  the  iirst  time  attached),  and  in 
1866  master  of  his  coUege.  With  the  exception  of  the  year  1836, 
when  he  acted  as  headmaster  of  a  newly  established  school  in 
Lcittster,  his  life  was  divided  between  Cambridge  and  Ely. 
He  died  at  the  master's  lodge  on  the  ist  of  October  x886. 
Thompson  proved  a  worthy  successor  to  Whewell;  the  twenty 
yean  of  his  mastenhip  were  years  of  progress,  and  he  himself 


took  an  active  part  in  the  abolition  of  tests  and  the  reform  of 
unxvefBity  studies  and  of  the  college  statutes.  As  a  scholar  he 
devoted  his  attention  almost  entirely  to  Plato;  and  his  Phatdrus 
(1868)  and  Gorgias  (1871),  with  especially  valuable  introductions, 
etill  remain  the  standard  English  editions  of  these  two  dialogues. 
He  also  edited  (1856)  from  the  author's  MSS.  Lectures  on  the 
History  of  Audent  Philosophy  by  William  Archer  Butler  (1814- 
S848;  lecturer  on  moral  plukisophy  at  Trinity  College,  DubUn), 
tlie^valueof  which  was  greatly  enhanced  by  Thompson's  notes. 
See  article  fay  J.  W.  dark  in  Dia.  Nat.  Bwg. ;  and  J.  E.  Sandys, 
History  0/  Qassical  Scholarship'ii^oS),  vol.  iii. 

1H0H8BN«  GBIhUR  (1890^1896),  Icelandic  poet  and  man 
of  letten,  was  bom  in  x8ia  He  came  in  1837  to  the  university 
of  Copetkhagen,  where  he  first  studied  law  and  philology,  but 
later,  philosophy  and  aothetics.  He  became  an  enthusiastic 
foUower  of  the  Fan-Scandinavian  movement,  although  this  was 
not  generally  favoioed  by  has  countrymen.  After  some  years 
of  foreign  travel,  in  1848  he  entered  the  Danish  diplomatic 
service,  and  remained  in  it  tiil  1851,  when  he  returned  to  Copen- 
hagen, where  he  became  the  chief  of  one  of  the  dqiartmcnts 
of  the  Danhh  foreign  office.  He  retired  in-  1866,  and  then 
went  back  to  Iceland,  where  he  passed  the  rest  of  his  life,  active 
in  the  politics  and  the  literature  of  his  native  iahind.  He  died 
in  1896.  He  is  the  best  ballad  poet  Iceland  has  produced. 
His  poems  are  unaffected  and  mostly  free  from  rhetoric,  the 
besetting  sin  of  Icelandic  poets.  I&  subjects  are  principally 
taken  from  Icelandic  or  Scandinavian  history  and  mythology. 
He  is  very  unlike  most  of  his  contemporaries,  both  in  style  and 
thought:  he  is  Icelandic  to  the  core,  and  on  that  account  is  per- 
haps the  UMdem  Icelandic  poet  most  appreciate  by  foreigners 
Boidea  his  peons  (two  separate  collections,  Reykjavik,  1880, 
and  Copeiibageo,  1895),  he  is  the  author  of  numerous  critical 
and  historical  essays  in  Icelandic  and  Danish,  and  some  larger 
wofks  in  Danish,  of  which  his  dissertation  on  Lord  Byron 
(Copenhagen,  1845)  deserves  to  be  mentioned.  Grtmur  Thomsen 
was  a  warm  admirer  of  Greek  literature,  and  translated  a  great 
nnmber  of  poems  from  that  language  into  Icelandic.    (S.  Bl.) 

THOMaBN,  HAMS  PETER  JOROBN  JUUD8  (i896-r909), 
Danish  chemist,  was  bom  in  Copenhagen  on  the  x6th  of  Fefavuary 
tfls6,  and  spent  his  life  in  that  city.  From  1847  to  1856  he 
was  engaged  in  teaching  chemistxy  at  the  Polytechnic,  of  which 


from  1883  to  1892  he  acted  as  director,  and  from  1856  to  1866 
he  was  00  the  staff  of  the  military  high  schooL  In  1866  he  was 
appointed  professor  of  chemistry  at  the  university,  and  retained 
that  chair  until  his  retirement  from  active  work  in  1891.  His 
name  is  famous  for  his  researches  in  thermochemistry,  and, 
especially  between  1869  and  1882,  he  carried  out  a  great  nnmber 
of  determinations  of  the  heat  evolved  or  absorbed  in  chemical 
reactions,  such  as  the  formation  of  salts,  oxidation  and  reduction, 
and  the  combustion  of  organic  compounds.  His  collected 
results  were  published  in  x882>i886  in  four  volumes  uikder  the 
title  Thermochemische  Untersuckungen,  and  also  a  risumS  m 
English  under  the  title  Thermochemistry  in  1908.  In  1857  he 
estobllshed  in  Copenhagen  a  process  for  manufacturing  soda 
from  crydlte,' obtained  from  the  west  coast  of  Greenland.  He 
died  on  the  13th  of  February  1901^  His  brother,  Carl  August 
Thomsen  (1834-1894),  was  lecturer  on  technical  chemistry  at 
the  (Copenhagen  Polytechnic,  and  a  second  brother,  Thomas 
Gottfried  Thomsen  (i84X«>x90x),  was  assistant  in  the  chemical 
laboratory  at  the  university  till  1884,  when  he  abandoned  science 
for  theology,  subsequently  becoming  minister  at  Norup  and 
Renders. 

THOMSON,  SIR  CHARLES  WTVILLB  (1830-X882),  Scottish 
naturalist,  was  bora  at  Bonsyde,  Linlithgowshire,  on  the  5th 
of  March  1830,  and  was  educated  at  Edinburgh  Univenity. 
In  1850  he  was  appointed  lecturer  in,  and  in  1851  professor  of, 
botany  at  Aberdeen,  and  in  1853  he  became  professor  of  natural 
history  in  Queen's  CoUege,  Cork.  A  year  later  he  was  nominated 
to  the  chair  of  mineralogy  and  geology  at  Queen's  CoUege, 
Belfast,  and  in  i860  was  transferred  to  the  chair  of  natural 
history  in  the  same  institution.  In  1868  he  assumed  the  duties 
of  professor  of  botany  at  the  Royal  CoUege  of  Science,  Dublin, 
and  finaUy  in  1870  he  received  the  natural  history  chair  at 
Edinburgh.  He  ^iU  be  speciaUy  remembered  as  a  student  of 
the  biol^oal  conditions  of  the  depths  of  the  sea.  Being  inter^ 
ested  in  crinoids,  and  stimulated  by  the  results  of  the  dredgings 
of  Michael  Sars  (1805-1869)  in  the  deep  sea  off  the  Norwegian 
coasts,  he  succeeded,  along  with  Dr  W.  B.  Carpenter,  in  obtaining 
the  loan  of  H.M.S. "  Lightning  **  and  "  Porcupine,"  for  successive 
deep-sea  dredging  expeditions  in  the  summers  of  x868  and  1869. 
It  was  thus  shown  that  animal  Hfe  exists  in  abundance  down  to 
depths  of  650  fathoms,  that  aU  invertebrate  groups  are  repre- 
sented (largely  by  Tertiary  forms  previously  bdieved  to  be 
extinct),  and,  moreover,  that  deepn^a  temperatures  are  by  no 
means  so  constant  as  was  supposed,  but  vary  considerably,  and 
indicate  an  oceanic  drculation.  The  results  of  these  expeditions 
were  described  In  The  Depths  of  the  Sea,  which  he  pubUshed  in 
X873.  1*he  remarkablc^results  gained  for  hydrography  as  weU  as 
zoology,  in  association  with  the  practical  needs  of  ocean  tele* 
graphy,  soon  led  to  the  granting  of  H.M.S.  "ChaUenger" 
for  a  circumnavigating  expedition,  and  Thomson  saUed  at  the 
end  of  X872  as  director  of  the  scientific  staff,  the  aruise  lasting 
three  years  and  a  half  (see  Cballengek  ExrannoN).  On 
his  retum  he  received  many  academic  honours,  and  was  kxdghted. 
In  1877  he  published  two  volumes  {The  Voyage  of  the  ChaUenger 
in  the  Atlantic),  of  a  preliminary  accpunt  of  the  results  of  the 
voyage,  mcanwhUe  carrying  on  his  administrative  labours  in 
connexion  with  the  disposition  of  the  q>ecial  collections  and  the 
publication  ot  the  monographs  dealing  with  them.  His  health, 
never  robust,  was  meanwhQe  giving  way;  from  1879  he  ceased 
to  perform  the  duties  of  his  chair,  and  be  died  at  Bonsyde  on 
the  10th  of  March  1882. 

See  obituary  ndtice  in  Proc.  Soc.  Edin.  (1883);  also  Thomson 
and  lAmny,Eoportsofthe  Voyage  of  H.M.S.  "ChaUeugtr'*  (Edmbuigh. 
1885). 

THOMSON,  JAMES  (r 700-1748),  English  poet,  ai|thor  of 
The  Seasons, -wnshotn at  Ednam,  in  Roxburghshire,  on  the  nth 
of  September  1700 — the  third  son  and  fourth  chUd  of  Thomas 
Thomson,  minister  of  that  phure.  His  mother,  Beatrix,  was  the 
daughter  of  Mr  Trotter  of  Fogo,  whose  wife,  Margaret,  was  one 
of  the  Homes  of  Baasenden.  About  1701  Thomas  Thomson 
removed  to  Southdean  near  Jedburgh.  Here  James  was 
educated  at  irst  by  Robert  Riocaltoim,  to  whose  verses  on 
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Winter  he  owcciths  suggestiifQ  of  his  own  poem.  In  171^ 
ke  attended  a  school  at  Jedburgh,  held  in  the  aisle  of  the  parish 
church.  He  learnt  there  some  Uitin,  but  with  diffictdty,  and 
the  earliest  recorded  utterance  of  the  future  poet  was  "  Confound 
the  building  of  Babd/'  He  began  very  soon  to  write  venes, 
and  we  are  told  that  every  January  he  destroyed  almost  all 
the  productions  oi  the  preceding  year.-  And  this  was  just  as 
well,  for  the  little  that  has  escaped  the  fire  contains  no  promise 
of  his  future  powers.  In  17x5  he  went  to  the  university  of 
f^inburgh.  It  is  said  that  as  soon  as  the  servant  who  brought 
bm  thither  had  Quitted  him,  he  returned  lull  speed  to  his 
father's  house,  dciclariag  that  he  could  read  just  as  well 
at  home;  he  went  back,  however,  and  had  not  been  long 
at  college  before  he  lost  his  father,  who  died,  according 
to  otie  remarkable  but  highly  improbable  story,  in  the 
attempt  to  lay  a  ghost.  •  The  inddent  should  have  left 
more  impression  than  we  can  trace  upon  the  mind  of  the 
poet,  at  this  date  nervous  and  afraid  ci  the  dark;  but  in  his 
Winter  he  writes  of  all  such  stories  with  a  quiet  contempt  for 
"superstitious  horror."  He  made  friends  at  the  university 
with  David  Mallock,  who  afterwards  called  himself  Mallet,  and 
with  Patrick  Murdoch,  his*  future  biographer.  In  .1719  he 
became  a  divinity  student,  and  one  of  his  exerdses  so  enchanted 
a  certain  Auditor  Benson,  that  he  urged  Thomson  to  go  to 
London  and  there  make  himself  a  reputation  as  a  preacher. 
It  was  partly  with  this  object  that  Thomson  left  Edinburgh 
without  a  degree  in  March  1725.  His  mother  saw  him  embark, 
and  they  never  met  again;  she  died  on  the  loth  of  May  of  that 
year.  There  is  sufficient  evidence  that  on  his  arrival  in  London  he 
was  not  in  the  extreme  destitution  which  Dr  Johnson  attributes 
t«  him;  and  in  July  1725  we  find  him  engaged,  as  a  make^shift, 
in  teaching  "  Lord  Binning's  son  to  read."  This  son  was  the 
grandson  of  Lady  Grizel  Baillie,  a  somewhat  distant  connexion 
of  Thomson's  mother.  She  was  the  daughter  of  Sir  Patrick 
Home,  whom,  after  the  defeat  of  Argyll,  she  fed  in  his  conceal- 
ment near  his  own  castle;  she  was  also,  like  other  Scottish 
ladies,  a  writer  of  pretty  ballads.  This  heroine  and  poetess  is 
supposed  to  have  encouraged  Thomson  to  come  to  England, 
and  it  is  certain  that  she  procured  him  a  temporary  home. 
But  he  had  other  friends,  especially  Duncan  Forbes  of  Culloden, 
by  whom  he  was  recommended  to  the  duke  of  Argyll,  the  earl 
of  Burlington,  Sir  Robert  Walpole,  Arbuthnot,  Pope  and  Gay. 
Some  introductions  to  the  literary  world  he  may  have  owed  to 
Mallet,  then  tutor  in  the  family  of  the  duke  of  Montrose. 

Thomson's  WinUr  appeared  in  March  1726.  It  was  wanUy 
praised  by  Aaron  Hill,  a  man  of  various  interests  and  projects, 
and  in  his  day  a  sort  of  literary  oracle.  It  was  dedicated  to  Sir 
Spencer  Coropton,  the  Speaker,  who  rewarded  the  poet,  to  his 
great  disgust,  with  a  bare  twenty  guineas.  By  the  nth  of 
June  z  727  a  second  edition  was  called  for.  Meanwhile  Thomson 
was  residing  at  Mr  Watts's  academy  in  Tower  Street  as  tutor 
to  Lord  George  Graham,  second  son  of  the  duke  of  Montrose, 
and  previously  a  pupil  of  Mallet..  Summtr  appeared  in- 1927' 
It  was  dedicated  in  prose,  a  compliment  afterwards  versified, 
to  Bubb  Dodington*  la  the  same  year  ThomsoA  published  his 
foem  to  the  Mem^y  tf  Sir  haaf  Newton,  with  a  fukone 
dedication  to  Sir  Robert  VValpotc,  whkh  was  afterwards 
omitted,  and  the  verses  thetnselves  remodelled  when  the  poet 
begSB  to  inveigh  against  the  mipistry  as  he  did  in'  Britannia, 
published  m  1729.  Spring  appeared  in  1738,  published  by 
Andrew  Millar,  a  man  who,  according  to  Johnson,  dealt  hand- 
somdy  by  authors  and  "  raised  the  price  of  literature."  It 
was  dedicated  to  the  countess  of  Hertford,  afterwards  duchess 
of  Somerset,  a  lady  devoted  to  letters  and  the  patroness  of  the 
ishappy  Savage.  In  1739  Thomson  preduoed,  Svpimmsh, 
a  tra^y  now  only  remembered  by  the  line  "  O  Sopbonisba, 
Sophonisba,  O,"  and  the  parody  "  O  Jeomay  Thomson,  Jemmy 
Thomson,  O,"  which  caused  him  to  remodel  the  unhappy  verse 
in  the  form,  "  O  Sophonisbft*  I  am  wholly  thioe.^'  A  poem, 
anonymous  but  unquestionably  Thomson's,  to  the  meiaory 
oC  Coagreve  who  bad  died  in  January  1729,  appeared  in  that 
year.   In  i7d<d  Antttmn  was  fint  published  in  a  ccUected  fdition. 


of  The  Seasons.  It  was  dedicated  to  the  ^edker,  Onsfow. '  In 
thb  year,  at  the  suggestion  of  Rundle,  bishop  of  Derry,  one  of 
his  patrons,  he  accompanied  the  son  of  Sir  Charles  Talbot, 
solidtor-general,  upon  his  travels.  In  the  course  of  these  he 
projected  his  Liberty  as  "a  poetical  landscape  of  countries, 
mixed  with  moral  ol»ervatfons  on  their  government  uid  people.** 
In  December  1731  he  returned  with  h^  pupil  to  London.  He 
probably  lived  with  his  patrons  the  Talbots,  leisurely  meditating 
his  new  poem,  the  first  part  of  which  did  not  appear  until  the 
close  of  1734  or  the  beginning  of  1735*  But  meanwhile  his 
pupil  (fied,  and  in  the  opralng  ttncs  of  Liberty  Thomson  pays  a 
tribute  to  his  memory.  Two  months  after  his  setn's  death  Sir 
Charles  Talbot  became  chancellor  and  gave  Thomson  a  sinecure 
in  the  court  of  chancery.  About  this  time  the  poet  worked  for 
the  relief  of  Dennis,  now  old  and  in  extreme  poverty,  and 
Induced  even  Pope  to  give  a  half^contemptuous  siqiport  to 
the  bitter  critic  oi  the  Rape  of  the  Lock. .  Liberty  was  completed 
in  five  parts  in  1736.  The  poem  was  a  falhire;  its  execution 
did  not  correspond  with  its  design;  in  a  sense  indeed  it  Is  a 
survey  of  countries  and  might  have  anticipated  Goldsmllh's 
Traveiler.  It  was  not,  however,  the  pons  which  readers  were 
expecting  from  the  author  of  ThoSeasonsiwbti  had  taken  them 
from  the  town  to  the  country,  and  from  sodal  and  political 
satire  to  the  world  of  nature.  It  is  In  the  main  a  set  of  wcari* 
some  declamations  put  in  the  mouth  of  the  goddess,  and  Johnson 
rightly  enough  remarks  that  **  an  enumeration  of  exampica 
to  prove  a  position  which  nobody  denied  as  it  was  from  the 
be^nning  superfluous,  must  quickly  grow  disgusting."  The 
truth  is  that  Thomson's  poetical  gift  was  for  many  yean 
perverted  by  the  seal  of  partisanship. 

He  was  established  in  May  1736  ui  a  small  house  at  Richmond, 
but  his  patron  died  in  February  1737  and  he  lost  his  sinecure;- 
he  then  "  whips  and  ^urs  "  to  finish  his  tragedy  Agamemnon, 
which  appeared  in  April  1738,  not  before  he  h^d  been  arrested 
for  a  debt  of  £70,  from  which,  according  to  a  story  which  has 
been  discredited  on  quite  insufficient  grounds,  Quin  relieved 
him  in  the  most  9»n(erous  and  tactful  manner.  Quin,  it  b  said, 
visited  him  in  the  sponglng-house  and  "balsuaced  accounts^ 
with  him  "  by  insisting  on  his  accepting  a  hundred  pounds  as 
a  return  for  the  pleasure  which  the  actor  had  tecdved  from  the 
poet's  works.  The  inddent  todc  place  probably  a  liftle-before 
the  production  of  Agamemnon,  in  which  Quin  [^yed  the  leading 
part.  The  play  is  of  course  modelled  upon  Aeadi)4us  and 
owes  whatever  of  dignity  it  possesses  to  that  fact;  the  part  of 
Casandra,  for  instance,  retains  something  of  its  originai  force, 
pathos  and  terror.  But  most  of  the  other  characters  exist  only 
for  the  purpose  of  political  innaendok  Agamemnon  Is  too  long 
absent  at  Troy,  as  George  is  too  long  absent  in  Germany;  the 
arts  of  Aegisthtts  are  the  acts  of  Walpole;  the  dedamationa 
of  Arcus.are  the  declemaiions  of  Wyndham  or  Pultency;  MeKs- 
ander,  consoling  himself  with  the  muses  on  his  island  in  Cydades,* 
is  BoliAgbroke  In  esle.  Thomson  about  this  time  wasinttoduced 
to  Lyttdton,  and  by  hita  to  the  pdnce  of  Wales,  and  to  one  or 
the  other  of  theses  when  he  was  questioned  as  to  the  state  of 
bis  affairs,  he  tnade  answer  that  they  were  "  in  a  mbre  poetical 
posture  than  formerly."  Agamememi  waa  put  upon  the  stage 
soon  after  the  passing  of  Walpole's  bill  for  Hoensinir  pleySr  end 
its  obvious  bias  fixed  the  attention  of  the  ccnsonhip  and  caused 
Thomson's  next  venture,  Edward  and  JSteofmra,  which  has  the 
same  covert  aim,  to  be  proecobed.  The  fact  has  very  generally 
escaped  nolioe  that,  like  its  predecessor,  it  follows  a  Greek 
original,  the  Akestis  of  Euripides.  It  has  also,  what  Agamemnoes 
has  not,  some  little  place  in  the  history  of  literature,  far  it 
suggested  something  to  Leasing  for  Nathan  dm  H'etfe,  and  to 
Scott  for  the  ToUsmanA  The  rejection  of  the  play  was  defended 
by  one  of  the  rai&istiy  on  the  pound  that  Thomson  had  taken 
a  Liberty  which  wa^  not  agreeable  tP  Britannia  in  any  Seasom, 
These  circumstances  sufficiently  account  lor  the  poet's  next, 
experiment,  a  pttfatse  to  Mikon's  Areoptgtiidi.  He  joined 
Mallet  in  composing  the  masque  of  Alfred,  represented  at 
Clfeveden  on  the  Thames  before  the  prince  of  WUcs.  on  the  ist 
of  August  1740.    There  can  be  little  question  that  "Rnfe 
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tta,**  awng  in  tins  dnnMr  wn  tte  prodnctSoa  oi  Thodaaoiu 
The  moBic  of  the  aong,  as  OC  the  whole  mttque,  vm  compowid 
by  Arne.  In  1744  Thomson  was  appointed  surveyor-geneial  of 
the  Leeward  Islands  by  LytteUon  with  ka  income  of  £300  a 
year;  bat  his  patron  fell  into  disfavour  with  the  prince  of  Wales, 
and  in  consequence  Thomson  lost,  at  the  dose  of  1747,  the 
pension  he  received  from  that  quarter.  For  a  while,  however, 
he  was  in  flourisUng  circumstaQoes,  and  whilst  completing  at 
his  leisure  Tht  CasiU  of  JtkUknu  produced  Tmcnd  and  Si^is- 
tnunda  at  Drury  Lane  in  t745<  The  story  is  found  ia  Gil 
Bias,  and  is  ultimately  to  be  traced  to  TAc  Decanunn.  It 
owes  much  to  Le  Sage  in  language,  plot  and  sentiment,  and  the 
conflict  of  emotion,  in  depictisg  which  Thonson  had  some  little 
skill,  is  here  eilectively  eachibited.  He  was  as^wstfid  herein 
by  Us  own  cxpeiicboe.  The  "  Amanda "  of  Tkt  Seasons  is  a 
Miss  OUzabcLh  Young,  a  lady  of  Scottish  pucntage,  whose 
mother  was  ambitious  £or  her  and  fcnrbade  her  to  marry  the 
poet,  anticipating  that  she  would  be  reduced  to  singing  his 
ballads  in  the  streets.  The  last  years  ol  his  life  were  saddened 
by  this  disai4)ointment. 

The  CqsUc  of  InddauXt  after  a  gestation  of  fifteen  years, 
appeared  in  May  1748.  It  is  in  the  %)ense.rinn  Stanza  with 
the  Spenserian  archaism,  and  is  the  first  and  last  long  e£fort 
of  Thomson  in  rhyme.  It  is  not  impossible  that  his  general 
choice  of  blank  verse  was  partly  due  to  the  fact  that  he  had  not 
the  southron's  ear  and  took  many  years  to  acqmre  It.  The 
great  and  varied  uxtercst  of  the  poem  might  well  rescue  it  from 
the  neglect  into  which  even  Tho  Seasons  has  fallen.  It  was 
worthy  of  an  age  which  was  fertile  in  character>sketches,  and 
like  Gay's  Welconu  to  Popt  anticipates  Goldsmith's  Retaliation 
in  the  lifelike  presentation  of  a  noteworthy  drde.  lliere  is  in 
it  the  same  strain  of  gentle  burlesque  which  appears  in  Sken- 
stone's  Schoolmistress,  whilst  the  tone  and  diction  of  the  poem 
harmonize  with  the  hazy  landscape,  the  pleasant  land  of  drowsy- 
head,  in  which  it  is  set.  It  k  the  last  work  by  lliomson  which 
S4>peared  in  his  lifetime.  In  walking  from  London  to  his  house 
at  Richmond  he  became  heated  and  took  a  boat  at  Hammer- 
smith;  he  thus  caught  a  diill  with  fatal  conseqUimces  and  died 
on  the  27th  of  August  1748.  He  was  buried  in  Richmond 
churchyard.  His  tragedy  CorioUmus  was  acted  for  the  first 
time  in  January  1749.  In  itself  a  feeble  performance,  it  is 
noteworthy  for  the  prologue  which  his  friend  Lyttelton  wrote 
for  it,  two  lines  of  which'— 

"  He  loved  hi*  fricndd—forBive  the  g^hing  tear! 
Alas!  I  fed  I  am  no  actor  here  *'-^ 

were  redted  by  Quin  with  no  simulated  emotion. 

It  may  be  questioned  whether  Thomson  himsell  ever  quite 
realized  the  distinctive  significance  of  his  own  achievement 
ia  The  ScasonSf  or  the  place  which  criticism  assigns  him  as 
the  pioneer  of  a  special  literary  movement  and  the  precursor 
of  Cov^per  sikI  Wordsworth.  His  avowed  preference  was  for 
great  and  worthy  themes  of  wUch  the  world  of  nature  was  but 
OQC.  Both  the  choice  and  the  treatment  df  his  next  great 
subject,  Lilterly,  indicate  that  he  was  imperfectly  conscious 
of  the  gift  that  was  in  him,  and  might  have  neglected  it 
but  that  his  readers  were  wiser  than  himself.  He  has  many 
audacities  and  many  felicities  of  expression,  and  enriched  the 
vocabulary  even  of  the  poets  who  have  disparaged  him.  Yet  it  is 
difficult  to  believe  that  he  was  not  the  better  for  that  training 
in  refinement  of  style  which  he  partly  owed  to  Pope,  who  almost 
unqocstionably  contributed  some  passages  to  The  Seasons. 
And,  except  in  The  Castle  of  Indolence,  there  is  much  that  is 
conventional,  much  that  is  even  vicious  or  vulgar  in  taste  when 
Thomson's  muse  deals  with  that  human  life  which  must  be  the 
background  of  descriptive  as  of  all  dlher  poetry;  for  example, 
his  bumpkin  who  chases  the  rainbow  is  as  unreal  a  being  as 
Akenside's  more  sentimental  rustic  who  has  "the  form  of 
beauty  smiling  at  his  heart."  But  if  Thomson  sometimes  lacks 
the  true  vision  for  things  human,  he  retains  it  always  for  things 
mute  and  material,  and  whilst  the  critical  estimate  of  his  powers 
and  infhience  will  vary  from  age  to  age,  aU  who  have  read  him 
will  concur  in  the  colloquial  judgment  which  only  candour 


coidd  have  ealwtied  fvom  the  prejudiee  of  Dr  Johnson— 
**  Thomson  had  as  much  of  the  poet  about  him  as  fnost  writers. 
Everything  appeared  to  lum  through  the  medium  of  his 
favourite  purstut.  He  oould  not  have  viewed  those  two  candles 
burning  but  with  a  poetical  eye.** 

For  the  day  of  Thomson's  birth  see  the  Aldine  edition  of  his 
poems  (1897).  In  the  same  volume  (pp.  189  acq.)  is  discussed 
the  question  of  Pope's  contributions  to  The  Seasons.  These  Pope, 
if  the  handwritiog  be  his,  made  in  an  interleaved  edition  of  The 
Seasons  dated  1738,  and  they  were  for  the  most  port  adopted  by 
Thomson  in  the  edition  of  1744.  The  writer  seldom  makes  more 
than^ verbal  changes  in  passages  of  pure  description,  but  sometimes 
strikingly  enhances  the  scenes  in  which  human  character  comes  into 

eiy,  adding,  for  example,  the  comparison,  ia  AiUumnt  of  the  fair 
vinia  to  a  myrtle  in  the  Apennines,  of  which  the  first  suggestion 
can  be  found  in  The  Rape  of  the  I.och.  But  whereas  many  years 
ago  the  opinion  of  experts  at  the  British  Museum  pronounced  the 
handwriting  of  these  notes  to  be  Pope's  beyond  a  doubt,  their 
sacceasors  at  the  present  day  are  equally  positive  that  it  is  not. 
Some  account  should  be  taken  of  the  cramping  of  the  hand,  due 
to  writing  on  a  curved  suriace,  and  of  the  letters  at  Blenheim 
(see  Pall  Mall  MoiOtine  for  August  189A),  which  bear  a  greater 
resemblance  to  the  disputed  handwriting  than  any  qjedmens  in  the 
British  Museum. 

The  first  collected  editions  of  The  Seasons  bear  dates  1730,  17^ 
I7[A4,  1746.  Lyttelton  tamp«tsd  both  with  The  Seasons  and  with 
Liberty  in  editions  after  his  friend's  death.  Among  the  numerous 
lives  of  the  poet  may  be  mentioned  those  by  his  friend  Patrick 
Murdoch,  by  Dr  Johnson  in  Lives  of  the  Poets,  by  Sir  Harris  Nicolas 
(Aid.  ed.,  x86o}i  by  M.  Morel,  James  Thomson,  sa  vie  el  see  anvres 


(Paris,  1895),  and  James  Thomson,  in  the  Engluh  Men  of  Letters 

Series,  by  G.  C  Macaulay  (1908V 

Jacob  Thomson,  ein  vergessener  Dicnter  des  achtuhnien  Jahrhunderts; 


C.  Macaulay  (1908V    See  also  Dr  G.  Schmcding's 


the  life  prefixed  to  the  Aldine  edition  of  his  works  in  1897 ;  and  aa 
excellent  edition  of  The  Seaums  in  the  Clarendon  Press  Series  by 
J.  Logic  Robertson.  (D.  C.  To.) 

TH01I80K,  JAMBS  (1834-1883),  British  poet,  best  known  by 
his  signature  "  B.V.",  was  bom  at  Port-Ghisgow,  in  Renfrew- 
shire, on  the  33rd  of  November  1834,  the  eldest  child  of  a  mate 
in  the  merchant  shipping  service.  His  mother  was  a  deeply 
religious  woman  of  the  Irvingite  sect.  On  her  death,  James, 
then  in  his  seventh  year,  was  procured  admission  into  the 
Giledonian  Orphan  Asylum.  In  1850  he  entered  the  model 
school  of  the  Military  Asyltmi,  Chelsea,  from  which  he  went 
out  into  the  world  as  an  asastant  army  schoolmaster.  At  the 
garrison  at  Ballincolfig,  near  Cork,  he  encountered  the  one  brie! 
happiness  of  his  life:  he  fell  passionately  in  love  with,  and  was 
in  turn  as  ardently  loved  by,  the  daughter  of  the  armourer- 
sergeant  of  a  regiment  in  the  garrison,  a  girl  of  very  exceptional 
beauty  and  cultivated  mind.  Two  years  later  he  suddenly  re- 
ceived news  of  her  fatal  illness  and  death.  The  blow  prostrated 
him  in  mind  and  body.  Henceforth  his  Hfe  was  one  of  gloom, 
disappointment,  misery  and  poverty,  rarely  aUeviated  by 
episodes  of  somewhat  brighter  fortune.  WhQe  in  Ireland  he 
had  made  the  acquaintance  of  Charles  Bradlaugh,  then  a  soldier 
stationed  at  Ballincollig,  and  it  was  under  his  auspices  (as  editor 
of  the  London  Investigator)  that  Thomson  first  appealed  to  the 
public  as  an  author,  though  actually  his  earliest  pid>lication  was 
in  Tait*s  Edinburgh  Magasine  for  July  1858,  under  the  signature 
"  Crcpuseulus/'  In  x86o  was  established  the  paper  with  which 
Bradlaugh  was  so  long  identified,  the  National  Reformer,  and 
it  was  here,  among  other  productions  by  James  Thomson,  that 
appeared  (1863)  Uie  powerful  and  sonorous  verses  "To  our 
Lgulles  of  Death,"  aiid  (r874)  his  chief  work,  the  sombre  and 
imaginative  City  of  Dreadful  NigH.  In  October  1862  Thomson 
was  dismissed  the  army,  in  company  with  other  teachers,  for 
some  slight  breach  of  discipline.  Through  Bradlaugh,  with 
whom  for  some  subsequent  years  he  lived,  he  gained  employment 
as  a  soBdtor's  clerk.  Prom  1866  to  the  end  of  his  life,  except 
fer  two  short  absences  from  England,  Thomson  lived  in  a  single 
room,  first  in  Piihlico  and  then  in  Bloomsbuiy.  He  contracted 
habits  of  faitempenmce,  aggravated  by  his  pesshniStic  turn  of 
mind  to  dipsomania,  which  made  a  successful  career  impossibte 
for  him.  In  1869  he  enjoyed  what  has  been  described  as  his 
**  only  reputable  appearance  in  respectable  literary  society,"  in 
the  acceptance  of  his  long  poem,  "  Sunday  up  the  River,"  for 
Eraser* s  Magasine,  on  the  advice,  it  is  said,  of  Charles  Kingsley. 


874 


THOMSON,  J. 


In  iS7i2  Thomfloa  went  to  the  western  states  of  Aneiica, 
as  the  agent  of  the  shareholders  in  what  ht  ascertained  to  be  a 
fraudulent  silver  mine;  and  the  following  year  he  received  a 
commission  from  the  New  York  Wmrld  to  go  to  Spain  as  its 
special  correspondent  with  the  Carlists.  During  the  two  months 
of  his  stay  in  that  distracted  country  he  saw  little  real  fighting, 
and  was  himself  prostrated  by  a  sunstroke.  On  his  return  to 
England  he  continued  to  write  in  the  Sectdarisi  and  the  National 
RefornuTt  under  the  initials  "  B.V."^  In  1875  he  severed  his 
connexion  with  the  National  Rtfffrmer^  owing  to  a  disagreement 
with  its  editor;  henceforth  his  chief  source  of  income  (1875-1881) 
was  from  the  monthly  periodical  known  as  Copies  Tobacco  Plant, 
Chiefly  through  the  exertions  of  his  friend  and  admirer,  Bertram 
Dobell,  Thomson's  best-known  book,  The  City  of  Dreadful  Night j 
and  other  Poems,  was  published  in  April  x88o,  and  at  once 
attracted  wide  attention;  it  was  succeeded  in  the  autumn  by 
Vaw^s  Story,  and  other  Poems,  and  in  the  following  year  by 
Essays  and  Phantasies.  All  his  best  work  was  produced  between 
1855  and  187s  ("  The  Doom  of  a  City,"  1857;  "  Our  Ladies  of 
Death,"  1861;  Weddah  and  Onhol-Bonain;  "The  Naked  God- 
dess," 1866-1867;  Tfie  City  of  Dreadful  Night,  1870-1874).  Ho 
died  at  University  College  Hospital,  in  Gower  Street,  on  the 
3rd  of  June  1882,  and  was  buried  at  Highgate  cemetery,  in 
the  same  grave,  in  unponsocrated  ground,  as  his  Iriend  Austin 
Holyoake. 

To  the  productions  of  James  Thomson  already  mentioned  may 
be  added  the  posthumous  volume  entitled  A  Voice  from  the  Nile, 
and  other  Poems  (18S4),  to  wbidi  was  prefixed  a  memoir  by 
Bertram  Dobell.  This  volume  contained  much  that  is  interest- 
ing, but  nothing  to  increase  Thomson's  reputation.  If  an 
attempt  be  made  to  point  to  the  most  apparent  literary  rehition- 
ship  of  the  author  of  The  City  of  Dreadful  Night,  one  mig^t 
venture  the  suggestion  that  James  Thomson  was  a  younger 
brother  of  De  Quincey.  If  he  has  distinct  affinity  to  any 
writer  it  is  to  the  author  of  Suspiria  de  profundis',  if  we  look 
further  afield,  we  might  perhaps  discern  shadowy  prototypes  in 
Leopardi,  Heine  and  Baudelaire.  But,  after  all,  Thomson  holds 
so  unique  a  place  as  a  poet  that  the  eiOFort  at  classification  may 
well  be  dispensed  with.  His  was  no  literary  pessimism,  no 
assumed  gloom.  The  poem  "  Insomnia  "  is  a  distinct  chapter  of 
biography;  and  in  "  Mater  Tencbrarum  "  and  elsewhere  among 
his  writings  passages  of  sclf-reVelation  are  frequent.  The  merits 
of  Thomson's  poetry  are  its  imaginative  power,  its  sombre 
intensity,  its  sonorous  music;  to  these  characteristics  may  be 
added,  in  his  lighter  pieces,  a  Helnc-like  admixture  of  strange 
gaiety,  ptathos  and  caustic  irony.  Much  the  same  may  be  said 
of  his  best  prose.  His  faults  are  a  monotony  of  epithet,  the  not 
infrequent  use  of  mere  rhetoric  and  verbiage,  and  perhaps  a 
prevailing  lack  o(  the  sense  of  form;  besides  an  occasional 
vulgar  recklessness  of  expression,  as  in  parts  of  Vaw^s  Story  and 
in  some  of  his  prose  writings. 

See  the  Life,  by  H.  S.  Salt  (1905  edition). 

THOMSON*  JAMES  (1822-1892),  British  physicist  and 
engineer,  was  born  in  Belfast  on  the  K6th  of  February  1822,  snd, 
like  his  younger  brother.  Lord  Kelvin,  at  an  wiusoally  early  age 
began  to  attend  the  classes  at  Glasgow  University,  where  his 
father  had  been  appointed  professor  of  mathematics  in  1832. 
After  his  graduation  he  decided  to  study  dvii  enginoeiing,  and 
for  that  purpose  became  a  pupil  in  several  engineering  offices 
and  works  successively;  but  ill-health  obliged  him  to  letve  them 
ail,  and  he  had  finally  to  accept  the  fact  that  an  occupation 
involving  physical  exerti<»i  was  out  of  the  ^lestion.  Accord- 
JB^,  from  about  1843,  he  devoted  himself  to  theacetical  work 
and  to  mechanical  invention.  To  this  period  belong  his  wcU- 
known  researches  in  thermodynamics,  which  enabled  him  to 
predict  by  the  application  of  Camot's  theosevii  that  the  tempera* 
ture  of  the  freezing  point  of  substances  which  expand  on  solidi- 
fying must  be  lowered  by  the  application  of  pressure,  the  reverse 
being  the  case  with  substances  which  contract  on  solidification; 

*  Bysshe  Vanolis!  "  Bysdic,"  a«  the  commonly  used  Oiristlan 
name  of  Shelley.  Thomson's  favourite  writer;  and  "  Vanolisi"  an 
•ragmm  ol  Novalis— (F«  von  HardcnbsiB)* 


and  he  was  able  to  cakolate  the  amount  by  which  a  ghren 
pressure  lowers  the  freezing-point  of  water,  a  substance  which 
expands  on  solidification.  His  results  were  experimentally 
verified  in  the  i^ysical  laboratories  of  Glasgow  University  under 
Lord  Kelvin's  directicAi,  and  were  afterwards  applied  to  give 
the  explanation  of  regelation.  In  1861  he  extended  them  in  a 
paper  on  crystallization  and  liquefaction  as  influenced  by  stresses 
tending  to  change  of  form  in  the  crystals,  and  in  other  studies 
on  the  change  of  state  he  continued  Thomas  Andrews's  work 
on  the  continuity  of  the  liquid  and  gaseous  states  of  matter, 
constructing  a  thermodynamic  model  In  three  dimensions  to 
show  the  relations  of  pressure,  volume  and  temperature  for  s 
substance  like  carbonic  add.  With  regard  to  his  inventions. 
he  devised  a  clever  featheripg  mechanism  for  the  paddles  of 
steamboats  when  only  a  boy  of  sixteen,  and  later  turned  his 
attention  to  water  engines.  In  1850  he  patented  his  "vortex 
water-wheel,"  and  during  the  next  three  or  four  years  carried 
on  inquiries  into  the  properties  of  "whirling  fluids,"  which 
resulted  in  improved  forms  of  blowing-fans  and  water-turbines 
(see  Hydsaitlics).  Setth'ng  in  Belfast  in  1851,  he  was  selected 
to  be  the  resident  engineer  to  the  Belfast  Water  Commissioners 
in  1853,  and  four  years  later  became  professor  of  civil  engineering 
and  surveying  in  Queen's  College,  Belfast.  Thence  he  removed 
in  1873  to  Glasgow  as  successor  to  Macquorn  Rankine  in  the 
chair  of  engineering  in  the  university,  and  retained  this  postion 
until  1889,  when  the  iaihire.of  his  eyesi^t  compelled  him  to 
resign.  He  died  on  the  8th  of  May  1892  at  Gkisgow.  His 
contributions  to  geological  sdenoe  Included  studies  of  the 
parallel  roads  of  Glen  Roy  and  of  the  prismatic  jointing  of  basalt, 
as  seen  at  the  Giant's  Causeway.  In  1876  and  following  years 
he  studied  the  origin  of  windings  of  rivers  in  alluvial  plains  and 
made  naany  experiments  with  the  aid  of  artificisl.strcams;  and 
the  currents  of  atmospheric  circulation  afforded  him  the  material 
for  the  Bakerian  lecture  of  1892. 

THOMSOif,  JOHN  (1778-1840),  Scottish  landscape  painter- 
Thomson  of  Duddingston,  as  he  is  commonly  styled—- was 
bom  on  the  1st  of  September  1778  at  Dailly,  Ayrshire.  His 
father,  grandfather  and  great-grandfather  were  dergymen  of 
the  Church  of  Scotland.  He  studied  for  the  same  vocation 
in  the  university  of  Edinburgh;  and.  residing  with  his  elder 
brother,  Thomas  Thomson,  afterwards  celebrated  as  an  anti- 
quarian and  feudal  lawyer,  he  made  the  acquaintance  of  Francis 
Jeffrey  and  other  young  members  of  the  Scott  id>  bar  afterwsrds 
notable.  During  the  recess  he  riietched  in  the  countty,  snd, 
while  attending  his  final  college  sesmm,  he  studied  art  for  a 
month  under  Alexander  Nasmyth.  After  his  father's  death 
he  became.  In  x8oo,  his  successor  as  minister  of  Doilly,*  and  is 
1805  he  was  translated  to  the  parish  of  Duddingston,  dose  to 
Edinburgh.  He  continued,  however,  to  practise  art  ss  an 
amateur,  apparently  without  any  detriment  to  his  pastorsi 
duties.  Thomson's  ix>pularity  as  a  painter  increased  with 
his  increasing  artistic  skill;  and,  having  mastered  his  initial 
scruples  against  receiving  artistic  fees,  on  being  offered  £iS 
for  a  landscape— reassured  by  "Gredan"  Williams's  stout 
assertion  that  the  work  was  "  worth  thrice  the  amoimt  "•^tfae 
minister  of  Duddingston  be^^n  to  diq^oae  of  the  productions 
of  his  brush  in  the  usual  manner.  In  1830  he  was  made  an 
honorary  member  of  the  Royal  Scottish  Academy.  Thomson 
was  also  an  accomplished  performer  on  violin  and  flute,  sa 
exact  and  well-read  student  of  physical  sdoice,  and  one  of  ih^ 
writers  on  optics  in  the  early  numbers  of  the  Edinburgh  Kenew- 
He  enjoyed  a  singularly  wide  and  eminent  drcle  of  friends, 
indudiog.  among  artists,  Turner  and  Wilkie,  and  among  men  of 
lettersj  Wilson  and  Scott— the  latter  of  whom  desired  that 
Thomson,  instead  of  Turner,  should  have  illustrated  the  colleded 
edition  of  his  woiks<  He  died  at  Duddingston  on  the  27t|* 
of  October  1840  (not  the  20th,  as  stated  by  some  authorities). 
Thomson  was  twice  married,  and  his  second  wife,  the  widow 
of  Mr  Dalrymple  of  CleUnd,  was  herself  also  a  skilful  amateur 
artist. 

Thomson  n  Calrly  represented  in  the  Sootttah  Notional  GaUcryj 
and  thv  "  AbeiMy  Bay  "  of  that  collectioi^  with  the  soft  Infinity  ol 
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Its  dooded  gfey  aky.  and  its  aea  which  leaps  and  fetls  again  in  vayes 
of  soarlcling  and  of  Shadowed  silver,  is  0t 


of  Scottish  art. 


;  to  rank  among  the  triumphs 


THOMSON,  JOSBPH  (iSsS-iSgs)^  Soottiah  eiplom  Sa  Africa, 
was  bom  on  the  X41J1  of  Fcbniazy  1858  at  Pcnpont,  Dumfrics- 
sbire,  being  tlic  fifth  son  of  William  Tboinaon»  originaJily  a  working 
sloneroason»  who  had  attained  the  position  of  a  master  builder. 
In  1868  his  lather  removed  to  GaLelawbridgc,  where  he  rented 
a  farm  and  a  quarry.  Joseph  Thomson  was  soon  attracted  by 
the  geological  formation  and  historical  associations  of  Nithsdale. 
For  a  short  time  he  worked  in  his  father's  quarry.  In  1875  he 
went  to  Edinburgh  University,  where  he  paid  particular  attention 
to  geology  and  botany,  and  after  completing  his  course  in  1878 
he  was  appointed  geologist  and  naturalist  to  the  Royal  Geo- 
graphical Society's  expedition  to  EAst  Central  Africa  under 
Keith  Johnston.  The  latter  died  at  Behobeho,  between  the 
coast  and  the  north  end  of  Lake  Nyasa,  on  the  28th  of  June 
1879,  and  Thomson  then  took  command.  Though  only  twenty- 
one  his  coolness  and  tact  were  remarkable,  and  he  successfully 
conducted  the  expedition  across  the  desolate  region  of  Uhchd  and 
Ubcna  to  the  north  end  of.  Lake  Nyasa,  and  then  by  a  hitherto 
unexplored  track  to  Lake  Tanganyika,  where  he  investigated 
the  moot  question  of  the  Lukaga  outlet.  From  Tanganyika 
he  started  to  reach  the  Congo,  but  troubles  with  his  carriers, 
who  dreaded  the  warlike  Worua,  obliged  him  to  retrace  his 
steps.  Going  round  the  south  end  of  Tanganyika  he  discovered 
Lake  Rukwa,  whence  he  marched  via  Tabora  to  the  coast  at 
Bagomoyo,  reaching  London  in  August  x88a  In  the  following 
year  he  published  an  account  of  his  travels  under  the  title 
To  the  Central  Af'^an  Lakes  and  Back.  About  this  time  the 
sultan  of  Zanzibar,  being  anxious  to  develop  certain  supposed 
coal  beds  on  the  river  Rovuma,  was  advised  to  obtain  independent 
expert  opinion  as  to  their  value.  Application  was  made  to 
Thomson,  who  undertook  to  survey  th<;m,  and  started  from 
Mikindani,  on  the  17th  of  July  1881.  The  coal,  however,  turned 
out  to  be  merely  bituminous  shale,  and  Thomson,  on  his  return 
to  Zanzibar,  had  to  endure  much  delay  and  vexation  through 
ihe  sultan's  chagrin.  For  a  considemble  time  the  explorer 
had  directed  his  attention  to  Masailand,  a  region  of  East 
Africa  occupied  by  a  powetfid  tribe  of  warriors  who  had  a 
reputation  for  savagery  and  intractability  somewhat  greater 
than  their  actions  warranted.  Through  their  territory  ran 
the  shortest  route  from  the  sea  to  the  headwaters  of  the  Nile. 
In  1882  the  Royal  Geographical  Society  took  up  the  question, 
and  requested  Thomson  to  report  on  the  practicability  o(  taking 
a  caravan  through  the  Masai  country,  which  no  European  had 
yet  been  able  to  penetrate  beyond  Mt  KiUroanjaro.  By 
undaunted  courage  and  great  resourcefulness  he  succeeded  in 
crossing  the  Njiri  desert  and  ei^loring  the  eastern  rift-vatlcy. 
Thence  he  went  with  a  picked  company  through  Laikipia 
to  Mt  Kenya  and  Lake  Baringo,  afterwards  traversing  the 
unknown  region  lying  between  Baringo  and  Victoria  Nyanza, 
reached  on  the  loth  of  December  1883.  On  his  way  back  be  visited 
Mt  Elgon  and  discovered  there  a  series  of  wonderful  caves. 
The  account  of  this  adventurous  journey  appeared  in  1884, 
tmder  the  title  of  Through  Masdilandf  and  it  is  a  classic  in  modem 
travel.  The  hardships  and  anxieties  attendant  on  such  a  career 
began  to  tell  upon  Thomson's  exceptionally  hardy  constitution, 
but  in  1885  he  undertook  an  expedition  to  Sokoto  for  the  National 
African  (afterwards  the  Royal  Niger)  Company,  and  succeeded 
in  obtaining  the  signatures  of  the  sultans  of  Sokoto  and  Gando 
to  treaties  with  which  he  had  been  entmstcd  by  the  company, 
treaties  which  did  much  to  secure  British  interests  in  Nigeria. 
In  1888,  by  way  of  rccreatbn,  he  travelled  through  southern 
Morocco  and  explored  a  portion  of  the  Atlas  range,  and  published 
the  results  in  the  following  year,  under  the  title  Travels  in  the 
Atlas  and  Southern  liorouo.  In  2890  be  entered  the  service 
of  the  British  South  Africa  Company  and  in  that  and  the 
following  year,  starting  from  Quilimane  he  traversed  the  region 
between  lakes  Kyasa  and  Bangweulu  and  the  Zambezi.  It  was 
a  period  of  great  tension  between  the  Portuguese  and  (he, 
British,  and  Thomson's  party  on  leaWng  the  Portuguese  frontier 


was  fired  on  by  the  Portuguese  who,  too  late,  reafeed  that  they 
had  allowed  a  treaty-making  envoy  to  pass  through  their 
teititory  in  the  guise  of  a  peaceful  trader.  Thomson  concluded 
treaties  with  native  potenutes  which  gave  to  the  Chartered 
Company  political,  trading  and  mining  rights  over  a  large  part 
of  the  district  since  known  as  North-East  Rhodesia.  This 
Journey,  in  which  be  covered  nearly  a  thousand  mOes  of 
hitherto  unexplored  country,  proved  disastrous  to  a  constitution 
already  undermined.  In  1893  he  visited  South  Africa  in  search 
of  health,  but  unavaillngly.  He  died  in  London  on  the  and 
of  August  4895.  The  accounts  of  his  travels  not  recorded  in 
the  books  mentioned  were  published  in  magazines  or  in  the 
Froteedings  of  Ike  Royal  Geographical  Society.  Thomson  was 
the  last,  as  he  wa*  one  of  the  most  successful,  of  the  great 
geographical  pioneers  in  Africa.  He  had  an  extraordinarily 
keen  topographical  instinct  which  enabled  him  to  comprehend 
at  a  glance  the  natural  features  of  the  countries  he  traversed. 
Tb  undaunted  courage  and  promptnesa  of  decision  he  added 
a  forbearing  and  patient  disposition.  "Joseph  Thomson," 
wrote  Sir  Clementi  Markham,  "had  the  high  and  glorkns 
distinction  of  never  having  caused  the  death  of  a  native.  TMs 
is  a  proof  of  veiy  rare  qualities  in  the  leader  of  an  expedition, 
ind  ptaoes  him  in  the  very  first  rank  of  explorers/' 

Besides  the  acoounts  of  his  own  travels  Thomson  wrote,  in 
collaboration  with  Mias  E.  Hasria  Smith.  I//11  (London,  1888}.  a 
novel  based  on  his  insight  into  the  working  of  the  African  nund, 
Mungo  Park  and  the  Niger  (London,  1890),  a  sound  critical  biography 
and  maf\y  mogorine  articles  on  African  politics. 

See  Joseph  Thomson,  African  Bx^orer  (London,  1896),  a  bto- 

Eaphy  by  iiis  brother,  the  Rev.  J.  B.  Thomson)  whkh  contains  a 
t  of  the  published  writings  of  the  explorer. 

THOMSON,  THOMAS  (177^1852),  Scottish  chemist,  was 
bom  at  Crieff,  Pinthshire,  on  the  12th  of  April  1773.  He  mtt 
educated  at  the  universities  of  St  Andrews  and  Edinbuif^, 
and  after  takteg  the  degree  of  M.D.  at  the  Utter  place  in  1799 
cstabUshed  hinttelf  there  as  a  teacher  of  chemistry.  From 
1796  to  1800  he  was  sub-editor  of  the  Encyclopaedia  BfitawnkaM 
succession  to  his  elder  brother,  Jam£s  Tbouson  (i 768-18$$),  who 
filled  that  posiribn  in  1795*1796,  and  who  in  1805  was  ordained 
to  the  parish  of  Eodes,  Berwickshire;  and  the  chemical  and 
mineralogical  articles  which  he  contributed  to  the  supplement 
to  the  third  edition  formed  the  basis  of  his  System  of  Chemistry^ 
the  first  edition  of  which  was  pubfished  in  1802  and  the  seventh 
in  183 1.  At  first  this  work  was  merely  a  compilation,  but  in 
the  later  editions  many  of  his  original  results  were  incorporated; 
the  third  edition  (1807)  is  noteworthy  as  oontaibing  the  fint 
deuiled  account  of  the  atomic  tlieory,  oommunicated  to  him 
by  John  Dalton  himself.  In  181  x  be  left  Edinburgh,  and  after 
a  visit  to  Sweden  went  to  London,  where  in  1813  he  began  to 
edit  the  Annals  of  Philosophy,  a  monthly  scientific  journal 
which  in  1827  was  merged  in  the  Philosophical  Magatine.  Ic 
18x7  be  became  lecturer  in  chemistry  at  Glasgow  University, 
and  in  the  foUowing  year  was  appointed  to  the  regius  profcssoF 
ship.  This  chair  he  retained  until  his  death,  which  happcnec 
on  the  2nd  of  July  1852  at  Kilmun,  Argylcshire;  but  from  1841 
he  was  assisted  by  his  nephew  and  son-in-law  Roberx  Diwdas 
Thomson  (18 10- 1864),  who  subsequently  became  medical 
officer  of  health  for  St  Marylebone,  London,  and  after  1846  be 
ceased  active  work  altogether.  He  was  a  roost  energetic  pro- 
fessor, and,  according  to  his  colleague,  but  no  relation,  Lord 
Kelvin  (Sir  WSliara  Thomson),  founded  the  first  chemical 
laboratcHry  for  students  at  a  time  when  practical  work  was 
scarcely  recognized  as  a  necessary  part  of  chemical  education. 
He  did  much  to  spread  a  knowledge  of  Dalton's  atomic  theory, 
and  carried  out  many  experiments  in  its  support,  but  bis  strong 
predilections  in  favour  of  Prout's  hypothesis  tended  to  vitiate 
bis  results,  many  of  which  were  sharply  criticized  by  J.  J.  Ber- 
zelius  and  other  chemists.  In  addition  to  various  textbooks  he 
published  a  History  of  Chemistry  (1830-1831)  which  has  provided 
materia]  for  many  chemical  biographers,  but  which,  although  it 
reads  very  plausibly,  cannot  be  regarded  as  an  authority  of 
unimpeachable  accuracy.  .  His  eldest  son,  Thomas  Thoison 
(1817-1878)  graduated  as  ^.D.  at  Glasgow  in  1839,  accompanied 
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Sir  J.  D.  Hooker  on  his  tmvelft  in  Sikkim  in  iS5o,afidooUabDntcd 
with  him  in  pubUshing  his  Flora  indiea  in  x8s5  and  in  1854 
was  appointed  superiotendeDt  of  the  botanic  gardens  at  Cal- 
cutta, also  acting  as  professor  of  botany  at  the  Calcutta  medical 
college. 

THOMSON.  WILUAM  (1S19-1890),  English  divine,  archbishop 
of  York,  was  bom  on  the  nth  of  February  181^  at  Whitehaven, 
Cumberland.  He  was  educated  at  Shrewsbury  and  at  Queen's 
Collie,  Oxford,  of  which  he  became  a  scholar.  He  took  his 
B.A.  degree  in  1840,  and  was  soon  afterwards  made  fellow  of  his 
college.  He  was  ordained  in  1843,  and  worked  as  a  curate  at 
Cuddesdon.  In  1847  ^^  was  made  tutor  of  his  college,  and  in 
1853  he  delivered  the  Bampton  lectures,  bis  subject  being 
"The  Atoning  Work  of  Christ  viewed  in  Relation  to  some 
Ancient  Theories."  These  thoughtful  and  learned  lectures 
established  his  reputation  and  did  much  to  clear  the  ground  for 
ftubsequeot  discussions  on  the  subject.  Thomson's  activity 
was  not  confined  to  theology.  He  was  made  fellow  of  the  Royal 
and  the  Royal  Geographical  Societies.  He  also  wrote  a  very 
popular  Outline  oj  the  Laws  of  TJtougltL  He  sided  with  the  party 
at  Oxford  which  favotured  university  reform,  but  this  did  not 
prevent  him  from  being  appointed  provost  of  his  college  in  1855. 
In  1858  he  was  made  preacher  at  Lincoln's  Inn  and  there 
preached  some  striking  sermons,  a  volume  of  which  he  published 
in  1861.  In  the  same  year  he  edited  Aids  to  Faith,  a  volume 
written  In  opposition  td  Essays  and  Renews,  the  progressive 
sentiments  of  which  had  stirred  up  a  great  storm  in  the  Church 
of  England.  In  December  1861  be  was  rewarded  with  the  see 
of  Gloucester  and  Bristol,  and  within  a  twelvemonth  he  was 
elevated  to  the  archiepiscopal  see  of  Yoric.  In  this  position  his 
moderate  orthodoxy  kd  him  to  join  Archbishop  Tail  in  support- 
ing the  Public  Worship  Regulation  Act,  and,  as  preskient  of 
the  northern  convocation,  he  came  frequently  into  sharp 
collision  with  the  lower  bouse  of  that  body.  But  if  he  thus 
incurred  the  hostility  of  the  High  Church  party  among  the 
clergy,  he  was  admired  by  the  laity  for  his  strong  sense,  his  clear 
and  forcible  reasoning,  and  his  wide  knowledge,  and  he  remained 
to  the  last  a  power  in  the  north  of  England.  In  his  later  years 
he  published  an  address  read  before  the  members  of  the  Edin- 
burgh Philosophiral  Institution  (x868),  one  on  Design  in  Nature, 
iar  the  Christian  Evidence  Society,  which  reached  a  fifth  edition, 
various  charges  and  pastoral  addresses,  and  he  was  one  of  the 
projectors  of  The  Speaker*s  Commentary,  for  which  he  wrote  the 
"  Introduction  to  Uie  Synoptic  Gospels."  He  died  on  the  asth 
of  December  1890U 

See  the  QuaHerly  Rtviem  (April  1892). 

THOR,  one  of  the  chief  deities  of  the  heathen  Scandinavians. 
He  is  represented  as  a  middle-aged  man  of  enormous  strength, 
quick  to  anger,  but  benevolent  towards  mankind.  To  the 
harmful  race  of  giants  (demons),  on  the  other  hand,  he  was  an 
implacable  foe,  and  many  stories  are  told  in  the  poetic  and  prose 
Eddas  of  the  destruction  which  he  brought  upon  them  at  various 
times  with  his  hammer.  On  the  whole  his  figure  is  somewhat 
secondary  in  the  mythology  to  that  of  Odin,  who  is  represented 
as  his  father.  But  there  is  no  doubt  that  in  Iceland  he  was 
worshipped  more  than  any  other  god,  and  the  same  seems  to 
have  been  the  case  in  Norway — ^indecd,  perhaps,  in  all  northern 
countries — except  among  the  royal  families.  Even  in  the  great 
temple  at  tJpsala  his  figure  is  ^d  to  have  occupied  the  chief 
place.  There  is  eWdence  that  a  corresponding  deity  named 
Thunor  or  Thonar  was  worshipped  in  England  and  on  the 
Continent,  but  little  information  is  obtainable  regarding  him, 
except  that  he  was  identified  with  the  Roman  Jupiter.  His 
name  is  identical  with  the  Teutonic  word  for  thunder,  and  even 
in  Sweden  the  association  of  Thor  with  the  thunder  seertis  not 
to  have  been  forgotten.  Outside  the  Teutonic  area  he  has  dose 
affinities  not  only  with  Jupiter  or  Zeus,  but  still  more  with  the 
Lithuanian  god  Perkunas,  whose  name  (which  likewise  means 
"  thunder  ")  appears  to  be  connected  with  that  of  Thor's  mother 
(FiCrgyn).  The  Varangian  god  Perun  was  probably  Thor  Him- 
self under  a  Slavonic  name  (Rusfivn  perun,  "  thunderbolt  **). 


See  H,  Petersen.  Om  Nofdbeerms  Qudedytkelae  ofe  Cudein  i 
Hedenefd  (Copeohagen,  1876).  For  other  refercacjea  see  TEuiomc 
Pboples:  Rdigion  {ad  fin).  {H.  M.  C.) 

THORAX  {Qit,  B&pal,  breastplate,  also  the  part  of  the  body 
covered  by  it),  the  anatomical  term  for  the  chest,  that  part  of 
the  body  which  contains  the  heart  and  lungs  (see  Anatouy: 
Superficial  and  Artistic,  and  Skeletok:  Axial),  For  tbe 
surgery  of  the  thorax  reference  may  be  made  to  the  headings 
Heakt,  Ltmc  and  Respikatory  System. 

THORBECRE,  JAM  RUDOLF  (1798-1873),  Dutch  sUtesmafi. 
was  born  at  Zwolle,  in  the  province  of  Overijsscl,  on  the  14th  cf 
January  1798.    Thorbecke  was  of  German  extraction,  his  grand- 
father, Heinrich  Thorbecke,  having  settled  In  Ovcrijssel  towards 
the  end  of  the  X7th  centuiy.    Little  is  known  of  his  youib, 
beyond  the  fact  that  he  was  sent  in  the  year  of  Waterloo  to 
Amsterdam  for  his  education.    For  two  years  he  stayed  with  a 
Lutheran  clergyman  of  the  name  of  Sartorius,  whilst  attending 
the  lectures  of  the  Atheiuicum  lUustre.   In  181 7  he  commenced 
his  studies  at  Leiden  University,  proving  a  brilliant  scholar,  and 
twice  obtaining  a  gold  medal  for  his  prize  essays.    In  1820  Ik 
obtained  the  degrees  of  Lit.D.  and  LL.D.     In  the   following 
years  Thorbecke  undertook  a  journey  of  research  alid  study 
in  Germany,  staying  at  most  of  her  famous  universilies,  and 
making  the  acquaintance  of  his  best-known  contemporaries  io 
the  fatherland.     At  Gicssen  he  lectured  as  an  extraordinary 
professor,  and  at  Cottingen,  in  1824,  published  his  treatise, 
Uehcr  das  Wesen  dcr  Gcschichtc.   After  his  return  to  Amstcrdazn 
in  1824  Thorbecke  wrote  his  first  political  work  of  any  impor- 
tance, Bcdcnkiugen  aangaande  hct  Rccht  en  den  Staat  ("  Objec- 
tions anent  Law  and  the  State  "),  which  b/  its  close  rcasonijig 
and  its  legal  acumen  at  once  drew  attention  to  the  young 
barrister,  and  procured  him  in  1S25  a  chair  as  professor  in  Ghent 
University.     Here  he  wrote  two  pamphlets  of  an  educational 
character  before  1S30.    The  Belgian  revolt  of  that  year  forced 
Thorbecke  to  resign  his  position  at  Ghent,  and  he  subsequently 
went  to  Leiden.    He  did  not  approve  of  the  Belgian  movement^ 
nor  of  the  part  that  Europe  played  in  it,  and  published  his  vic^ir-s 
in  three  pamphlets,  which  appeared  in  the  years  1830  and  1831. 
In  I  S3 1  he  was  appointed  professor  of  jurisprudence  and  political 
science  at  Leiden  University.    In  that  capacity,  and,  before 
his  appointment  at  Leiden,  as  a  lecturer  on  political  science, 
history  and  economics  at  Amsterdam,  he  gained  great  reputa- 
tion as  a  political  reformer,  pariiculaily  after  the  publication 
of  his  standard  work,  Aanteekeningcn  op  de  Crondwet  ("  Annota- 
tions on  the  Constitution,"  1839;  and  ed.,  Amsterdam,  1841- 
1843),  which  became  the  textbook  and  the  groundwork  lot 
the  new  reform  party  in  Holland,  as  whose  leader  Thorbecke 
was  definitely  recognized.     Thorbecke's  political  career  unlil 
his  death,  which  occurred  at  the  Hague  on  the  4th  of  June  1S72, 
is  sketched  under  Holland:  History.     Thorbecke's  speeches 
in  the  Dutch  legislature  were  published  at  Deventer  in  six 
volumes  (1867-1870),  to*  which  should  be  added  a  collection  of 
his  unpublished  speeches,  printed  at  Groningen  in  igoo.    The 
first  edition  of  his  Hislorische  Schciscn  ("  Historical  Essays  ") 
was  issued  in  x86o,  the  second  in  1872.    At  Amsterdam  there 
appeared  in  1873  a  highly  interesting  Correspondence  with  his 
academy  friend  and  lifelong  political  adversary  Groeij   van 
Prinsterer  {q.v.),  which,  although  dating  back  to  the  early 
'thirties,  throws  much  light  on  their  subsequent  relations  and 
the  political  events  that  followed  1848.    Of  Dutch  statesmen 
during  the  Napoleonic  period,  Thorbecke  admired  Falck  and 
Van  Hogendorp  most,  whose  principles  he  strove  to  emulate. 
Of  Van  Hogcndorp's  Essays' and  Speeches,  indeed,  he  pubUshed 
a  standard  edition,  which  is  still  highly  valued.  Thorbecke's 
speeches  form  a  remarkable  continuation  of  Van  Hogendorp's 
orations,  not  only  in  their  style,  but  also  in  their  train  of  thought. 
Thorbecke's  funeral  furnished-  the  occasion  for  an  imposing 
national  demonstration,   which   showed  how   deeply  he   was 
revered  by  all  classes  of  his  countrymen.    In  1876  a  statue  of 
Thorbecke  was  unveiled  ih  one  of  the  squares  of  Amsterdam. 

Thorbecke's  gifts  and  public  services  as  a  statesman  bav< 
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t9ta  It  tuny  wcegiriwrt  li  Mi  poltdcil  gtam  ha  b«a.  itoaa 
orator  tod  writer  hb  ttylt  wat  dttr  tad  fardUe.  Hit  Toy 
dogmatiam  broaglit  him  many  enamtca,  but  at  timei,  taptdaSiy 
when  he  went  in  advance  (rf  hta  time,  he  wat  a  much  mis- 
midentood  man.  These  misundentandings,  &(x|uent]y  wiUu], 
extended  often  beyond  the  domain  of  pure  politics.  Thus, 
by  his  enemies,  Thorbecke  waa  often  held  up  to  scom  aa  «  puxe 
ouiterialist  and  no  friend  ol  the  fine  arta,  because  tt  t  aitting 
of  thesUtes-gencralin  i86a  he  had  said  that  it  is  not  the  duty  of 
the  state,  nor  in  the  true  interest  of  art  itself,  for  tlie  flavemment 
to  "protect  "art,  since  all  state-aided  art  must  be  artificial,  like 
any  forced  plant.  This  was  popularly  condensed  into  the  aphor- 
ism, yet  cunent  in  Hoiknd,  that  '*  Ait  is  not  the  businem  of  the 
government,"  and  Thoibecke  waa  condemned  aa  the  author  of 
it.  Again,  his  adversaries  used  to  call  him  a  dangerous  dema- 
gogue. As  a  matter  of  fact,  there  was  no  more  anient  royalist 
than  Thorl>ecke.  He  iielievcd  in  constitutional  monarchy,  as 
offering  the  best  guarantees  both  for  sovereign  and  people,  and 
he  was  bitterly  opposed  to  all  forms  of  state  socialism.  Long 
before  his  deaUi  he  realised  that  he  had  outlived  his  own  prin- 
ciples, and  many  of  his  former  admirers  had  commenced  to  dub 
him  a  "  rank  conservative,*'  whose  political  aims  and  reforms 
were  no  longer  adequate.  But  TlicHrbecke's  life-work  will 
endure,  and  the  Dutch  constitution  of  1887  practically  embodied 
his  principles,  as  laid  down  in  the  constitution  of  1848.  The 
former  is  the  outcome  of  the  latter  and  could  not  have  been 
made  without  it. 

The  best  biographical  sketch  of  Thorbecke  we  owe  to  the  late 
Frofessor  Buys,  his  principal  scholar  and  devoted  friend,  whose 
Uography  ap^esred  m  1876  at  Tid.  Another  biograpby  which 
deserves  mention  was  issued  in  the  same  year  at  the  Hainic,  from 
the  pen  of  Dr  J.  A.  Levy,  an  Amsterdam  lawyer.  (H.  Tl) 

THORBAU,  HBHBT  DAVID  (x8i7-x86a),  American  recluse, 
naturalist  and  writer,  wat  bom  tt  Concord,  Massachusetu,  on 
the  1 3th  of  July  1817.  To  Thoreau  this  Concord  country 
contained  all  of  beauty  and  even  grandeur  that  was  necessary 
to  the  worshipper  of  nature:  he  once  journeyed  to  Canada;  he 
went  west  on  one  occation;  he  sailed  and  ezjdored  a  few  rivers; 
for  the  rest,  he  haunted  Concord  and  its  neighbourhood  as 
faithfully  aa  the  stork  does  its  ancestral  nesL  John  Thoreau, 
his  father,  who  married  the  daui^ter  of  a  New  England  detgy- 
man,  was  the  son  oi  a  John  Thoreau  of  the  isle  of  Jersey,  who, 
in  Boston,  married  a  Scottish  lady  of  the  name  of  Bums.  This 
last-named  John  was  the  son  of  Philippe  Thoreau  and  his  wife 
Marie  le  Gallais,  persons  of  pure  French  blood,  settled  at  St 
Heller,  in  Jersey.  From  lus  New  Eng^d  Puritan  mother,  frmn 
his  Scottidi  grandmother,  from  his  Jersey-American  grandfather 
and  from  his  remoter  French  ancestry  Thoreau  inherited  dis- 
tinctive traits:  the  Saxon  element  perhaps  predominated,  but 
the  "  hauntings  of  Celtism  "  were  prevalent  and  potent.  The 
ttock  of  the  Thoreaus  was  a  robust  one;  and  in  Concord  the 
family,  though  never  wealthy  nor  offidally  influential,  was  ever 
held  in  peculiar  respect.  As  a  boy,  Henry  drove  his  mother's 
cow  to  the  pastures,  and  thus  early  became  enamoured  of  certain 
aspects  of  nature  and  of  certain  delighta  of  solitude.  At  school 
and  at  Harvard  University  he  in  nowise  distinguished  himself, 
though  he  was  an  intelligently  receptive  student;  he  became, 
however,  profident  enough  in  Greek,  Latin,  and  the  more 
general  acquirements  to  enable  him  to  act  for  a  time  at  a  master. 
But  long  before  this  he  had  become  apprenticed  to  the  leandng 
of  nature  in  preference  to  that  of  man:  when  only  twdve  years 
of  age  he  had  made  collections  for  Agasait,  who  had  then  just 
arrived  in  America,  and  already  the  meadows  and  the  hedges 
and  the  stream-ddes  had  become  cabinett  of  xaze  knowledge 
to  him.  On  the  desertion  of  schoolmaatering  as  a  profession, 
Thoreau  became  a  lecturer  and  author,  though  it  was  the  labour 
of  his  hands  which  mainly  supportedhim  through  many  years 
of  hb  life:  professionally  he  was  a  surveyor.  In  the  ^ort  to 
reduce  the  practice  of  economy  to  a  fine  art  he  arrived  at  the 
conviction  that  the  less  labour  a  man  did,  over  and  above  the 
positive  demands  of  necessity,  the  better  for  him  and  for  the 
community  tt  large;  ht  would  have  had  the  order  of  the  wedc 
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revtrtd  iix  days  of  vest  fw  ont  of  labour.  It  wmsIb  1845  ht 
made  the  now  famous  experiment  of  Walden.  Desirous  of 
proving  to  himself  and  others  that  man  could  be  as  independent 
of  this  kind  as  the  nest-buJ'Ung  bird,  Thoreau  retired  to  a  hut 
of  his  own  construction  on  the  pine-slope  over  against  the  shorn 
of  Walden  Pond«-«  \vt  whidi  he  built,  furnished  and  kept 
in  order  entirely  by  the  labour  of  his  own  hands.  During 
the  two  years  of  his  reddence  in  Walden  woods  he  lived  by  the 
exerdse  of  a  little  surveying,  t  little  job-work  and  the  tillagiB 
of  a  few  aoca  of  ground  which  produced  him  his  beans  and 
potatoes.  Hit  absolute  independence  waa  at  little  gained  st  if 
he  had  camped  out  in  Hyde  Park;  rdativdy  he  lived  the  life  of 
t  reduse.  He  read  oondderably,  wrote  abundantly,  thought 
actively  if  not  widdy,  and  came  to  know  beasts,  birds  and  fishes 
with  an  intimacy  more  extraordinary  than  was  the  case  with  St 
Francis  of  AssisL  Birds  came  at  his  call,  and  forgot  thdr  heredi- 
tary fear  of  man;  beasts  lipped  and  caressed  him;  the  very 
fish  In  lake  and  stream  would  glide,  unf earful,  between  his  hands. 
This  exquisite  familiarity  with  bird  and  beast  would  make  us 
love  the  memory  of  Thoieau  if  his  egotism  were  triply  aa  arro- 
gant. If  his  often  meaningless  paradoxes  were  even  more  absurd, 
if  his  sympathies  were  even  less  humanitarian  than  we  know 
them  to  have  been.  His  WaldeUt  the  record  of  this  fascinating 
two  jfears'  experience,  must  always  remain  a  production  cS 
great  interest  and  considerable  psychological  value.  Some 
years  before  Thoreau  took  to  Walden  woods  he  made  the  chief 
friendship  of  his  Ufe,  that  with  Emerson.  He  became  one  of 
the  fanaous  circle  of  the  transcendentalists,  always  keenly 
preserving  his  own  individuality  amongst  such  more  or  less 
potent  natures  as  Emerson,  Hawthorne  and  Margaret  Fuller. 
From  Emerson  he  gained  more  than  from  any  man,  alive  or  dead ; 
and,  though  the  older  philosopher  both  enjoyed  and  learned 
hom  the  associadon  with  the  younger,  it  cannot  be  said  that  the 
gain  was  equal.  There  was  nothing  electrical  in  Thoreau's 
intercourse  with  his  fellow  men;  he  gave  off  no  spiritual  sparks. 
He  absorbed  intensdy,  but  when  called  upon  to  illuminate  in 
turn  was  found  wanting.  It  is  with  a  sense  of  relief  that  wc'read 
of  his  having  really  been  stirred  into  active  enthusiasm  anent 
the  wrongs  done  the  ill-fated  John  Brown.  With  children  he  was 
affecdonate  and  gende,  with  old  people  and  strangers  considerate. 
In  a  word,  he  loved  his  lund  as  animals,  but  did  not  seem  to 
find  them  as  interesting  as  those  furred  and  feathered.  In 
1847  Thoreau  left  Walden  Lake  abruptly,  and  for  a  time  occu- 
pied himself  with  lead-pencil  making,  the  parental  trade.  He 
never  married,  thus  further  fulfilling  his  policy  of  what  one  of 
his  essayist-biographers  has  termed  "  indulgence  in  fine  renounce- 
ments.'' At  t^  oomparadvdy  early  age  of  forty-five  he  died, 
on  the  6th  of  May  i86a.  His  grave  is  in  the  Sleepy  Hollow 
cemetery  at  Concord,  bedde  those  of  Hawthorne  and  EmersoxL  ' 
Thoreau'a  fame  will  rest  on  Walden;  or.  Life  in  ih4  Woods 
(Boston,  1854)  and  the  Excwrsions  (Boston,  1863),  though  he  wrote 
nothing  which  Is  not  deserving  of  notice.  Up  till  his  thirtieth 
year  he  dabbled  in  verse,  but  he  had  little  ear  for  metrical  mudc, 
and  he  lacked  the  spiritual  impulsiveness  of  the  true  poet.  His 
weakness  at  aphilosopher  is  his  tendency  to  base  fhe  laws  of  the 
universe  on  the  experience-bom,  thouc^t-produced  convicdons 
of  one  man— himself.  His  weakness  as  a  writer  is  the  too 
frequent  striving  after  antithesis  and  paradox.  If  he  had  had 
all  his  own  ori^nality  without  the  itch  of  appearing  original, 
he  woTild  have  made  his  fasdnadon  irresisUble.  As  it  is, 
Thoreau  hdds  a  unique  place.  Ho  was  a  naturalist,  but  abso- 
lutdy  devoid  of  the  pedantry  of  science;  a  keen  observer,  but 
no  retailer  of  disjointed  facta.  He  thus  holds  sway  over  two 
domaina:  he  had  the  adherence  of  the  lovers  of  fact  and  of  the 
children  of  fanqr.  He  must  always  be  read,  whether  lovingly 
or  interestedly,  for  he  has  all  the  variable  charm,  the  strange 
satumlnity,  the  contradiction^  austerities  and  delightful 
surfwises,  <rf  Nature  herself. 

After  Thoreau*8  death  were  also  published:  The  Maine  Woods 
(Boston,  1863);  Cape  Cod  (Boston.  1865);  A  Yankke  in  Canada 
(Boston,  1866).  In thtAOantUMoHMy, in  i86a,appeared  " Walking." 
'^  Autumn  Tliils  *  and  J*  Wild  Apides  "t ,  in  1863.  "  Night  and 
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Moonlisrht."  The  standard  editions  of  his  works  are  The  Writintf 
^f  Henry  David  Tkoreau,  Riverside  edition  (li  vols.,  Boston,  1^4- 
1895)1  and  Manuscript  edition  (la  vols.,  ibid.,  1907). 

See  also  W.  E.  Channing,  Tkoreau:  The  Poet  Naturalist  (Boston, 
1873) ;  R.  W.  Emerson,  an  introductory  note  to  Excursions  (Boston, 
1863);  F.  B.  Sanborn,  Henry  David  Tkoreau  (Boston,  1882),  in  the 
**  American  Men  of  Letters  Series  " ;  H.  S.  Salt,  Life  «/  Henry  David 
Tkoreau  (London,  1890);  Some  Unpublished  Letters  0/  H.  D.  and 
Sophia  E.  Tkoreau  Qamaica,  New  Yorlc,  1890) ;  J.  Rufsell  Lowell,  My 
Study  Windows;  K.  L.  Stevenson,  Famtliar  Studies  in  Men  and 
Books;  and  F.  H.  Allen,  Bibliography  ofiH.  D.  Tkoreau  (Boston, 
1908).  (W.Sh.) 

-  THORFHIN  KARLSEFNI,  or  Karlsefne  (Ji,  looa-xoo;), 
Scandinavian  explorer,  leader  of  the  chief  medieval  escpedition 
for  American  colonization.  Thorfinn  belonged  to  a  leading  Ice- 
landic family  and  had  great  success  in  trading  voyages.  In 
1002  he  came  to  Greenland,  married  Gudrid,  widow  of  Red 
Eric's  son  Tliorstein,  and  put  himself  at  the  head  of  a  great 
expedition  now  undertaken  from  Ericsfiord  for  the  further 
exploration  and  settlement  of  the  western  Vinland  (south 
Nova  Scotia?)  lately  discovered  by  Ldf  Ericsson  (q.v.).  Three 
vessels  took  part  in  the  venture,  with  160  men  and  some  women, 
including  Gudrid,  and  Freydis,  a  natural  daughter  of  Red  Eric. 
They  first  sailed  north-west  to  the  Vcsterbygd  oc  "  Western 
Settlement "  of  Greenland,  thence  to  Bear  Island,  and  thence 
away  to  the  south  till  they  reached  a  country  they  named 
Hdluland  (some  part  of  I^brador?)  from  its  great  flat  slabs 
of  stone  (hellur).  Two  days'  sail  farther  southward  brought 
them  to  a  thickly-wooded  land  they  called  Marklcnd  (i.0.  Wood- 
land, our  Newfoundland?).  Two  days  after  this  they  sighted 
land  to  the  right  hand,  and  came  to  a  cape,  where  they  found  the 
keel  of  a  ship — perhaps  a  relic  of  some  earlier,  possibly  Scandi- 
navian explorer — and  which  they  called  therefore  Kialames 
(Keelness;  Cape  Breton,  or  some  adjacent  poiilt?);  the  long 
bleak  sandy  shores  of  this  coast  they  called  the  Wonders/rands 
(on  the  east  coast  of  Cape  Breton  Island?).  After  passing 
the  Wonderstrands  and  reaching  a  coast  indented  with  bays, 
Thorfinn  put  two  fleet  Gael  runners  ashore,  with  orders  to 
explore  southwards  (see  Leif  Ericsson):  they  returned  with 
grapes  and  wild  wheat,  proofs  that  the  Northmen  were  not 
far  from  Vinland.  The  fleet  now  stood  m  to  a  bay  called  by 
the  explorers  Streamfiord  or  Firth  of  Currents,  and  wintered  there 
(1003--1004),  suffering  some  privations,  and  apparently  getting 
no  more  news  of  the  fruitful  country  desired.  Thodinn's  son 
Snorri  was  bom  this  first  autumn  in  the  new  world.  Next  spring 
nine  of  the  party,  headed  by  the  chief  malcontent  Thorhall,  Red 
Eric's  huntsman,  sailed  off  northward,  intending  to  oome  to 
Vinland  by  rounding  Keelness  and  thence  working  round  west 
(and  south).  Adverse  weather  drove  them  to  Irdand,  where 
they  were  enslaved.  Meanwhile  Thorfinn,  with  the  rest  of  the 
venturers,  sailed  south  "  for  a  long  time,"  till  they  reached 
a  spot  they  called  Hop,  at  the  mouth  of  a  river  which  flows  from 
a  lake  into  the  sea  (several  estuaries  near  the  southern  extremity 
of  Nova  Scotia  would  do  equally  well  here).  Here  th^  found 
the  "  self-sown  "  wheatfields  and  vines  of  Leif 's  Vinland,  and 
here  accordingly  they  settled  and  built  their  huts  above  the  lake 
(1004-1005).  After  a  fortnight  natives,  swarthy  and  ill-iooking, 
with  ugly  hair,  great  eyes  and  broad  cheeks  (Beothuk  or  Micmac 
Indians?)  appeared  with  many  skin  canoes;  in  the  spring  follow- 
ing these  Skraelittjis  came  back  and  bartered  with  their  visitors. 
Terrified  by  a  bull  belonging  to  the  latter  they  fled,  and  after 
three  weeks  returned  to  fight.  They  were  beaten  off,  but  the 
Northmen  narrowly  escaped  destruction,  and  two  of  their  number 
(one  a  leading  settler)  were  slain.  The  a>lony  at  Hop  was  there- 
fore abandoned  and  the  whole  force  returned  to  Streamfiord., 
Thence  Thorfinn  revisited  Hop,  staying  two  months;  and  also 
made  a  voyage  northward  in  search  of  Thorhall,  rounding 
Keelness  and  sailing  westward  (along  the  north  coast  of  Cape 
Breton  Island?),  and  apparently  southward  also,  till  they  came  to 
the  mouth  of  a  river  flowing  from  east  to  west.  Here  Thorvald 
Ericsson  was  killed  by  a  (Skraeling?)  arrow,  and  the  expedition 
came  back  to  Streamfiord  where  they  passed  the  next  winter 
(1005-1006).  Internal  dissensions  now  broke  out,  mainly  about 
the  women  of  the  colony,  and  in  the  next  summer  (1006)  the 


I  entire  project  of  Vfaihuid  settlenieiir  ttu  abaadooed  end  tlie 
fleet  sailed  to  Markland.  Two  Skraeling  children  were  captured 
here  and  the  expedition  divided,  Thorfinn  making  GreenJand 
and  Ericsfiord  in  safety  with  his  own  vessel,  ^vhile  the  other  was 
lost  in  the  Irish  Sea,  only  half  the  dew  escaping  to  Ireland  in 
the  ship's  boat. 

It  may  be  noticed  that  the  Flatey  Book  narrative  gives  a 
somewhat  diffeient  but  mncfa  slighter  account  of  Thorfinn's 
expedition,  making  both  Thorvald  Ericsson  and  Freydis  under* 
take  separate  Vinland  ventures— one  before,  the  other  after, 
Karlsefni's  enterprise— Thorvald  being  killed  on  his  (as  in 
Red  Eric  Saga,  but  with  diveigent  details),  and  Freydis  on 
her  committing  atrocities  upon  her  comrades,  the  Icelander 
Helgi  and  Flnnbogi,  which  are- unnoticed  in  Red  Erie,  '  The 
latter,  however,  in  its  mention  of  the  domestic  broUs  which 
arose  over  the  women  of  the  cobny  in  its  third  winter,  points 
to  something  which  may  have  been  the  germ  of  the  highly 
elaborated  Freydis  story  in  Flatey, 

On  Flatev  Booh,  Red  Eric  Saga  and  the  whole  bibliogrftpliy  for 
the  Vinlana  voyages,  including  that  of  Thorfinn,  see  Leif  EaicssoN 
and  Vinland.  tne  six  A^nland  voyages  of  Flatey,  we  may  repeat. 
R^  Eric  reduces  to  three,  wholly  omitting  the  alleged  voyage  01 
Biami  Hcriulfsson,  and  groupins:  those  of  Thorvald  Ericsson  and 
Freydis  with  Thorfinn  iGrlsefni^  in  one  great  colonising  venture. 

(C  R.  B.) 

THORIANRE,  a  rare  mineral,  discovered  by  W.  D.  Holland, 
and  found  in  the  gem-gravels  of  Ceylon,  where  it  occurs  as  small, 
heavy,  black,  cubic  crystals,  usually  much  water-worn.  It 
was  so  named  by  W.  R.  Dunstan,  on  account  of  its  high  percent- 
age of  thorium  (about  70%  ThOs);  it  also  contains  the  oxides 
of  uranium,  lanthanum,  cerium  and  didymium.  Helium  is 
present,  and  the  mineral  is  slightly  less  radio-active  than  pitch- 
blende. It  has  been  examined  for  new  elements.  Miss  Evans 
iJoum.  Ckem.  Soc.,  1908,  93,  p.  666)  obtained  what  is  possibly 
a  new  element,  whUst  M.  C^awa  {Journ,  CM.  Sci.  Tokyo,  1908, 
vol.  35)  found  indications  of  three  new  q>edes:  one  which  he 
called  mpponium,  with  an  equivalent  weight  of  about  50  and 
atomic  weight  zoo;  the  second  with  an  equivalent  of  about 
i6-7;  whilst  the  third  yielded  a  radio-active  oxide. 

IliORITE,  a  rare  mineral  consisting  of  thorium  silicate, 
crystallizing  in  the  tetragonal  system  and  isomorphous  with 
zircon.  The  theoretical  formula,  ThSiOi,  requires  81-5  %  of 
thoria,  but  analyses  show  only  50-70%,  there  being  also  some 
uranium,  cerium,  &c.  The  mineral  is  almost  always  altered  by 
hydration  and  is  then  optically  isotropic  and  amorphous. 
Owing  to  differences  in  composition  snd  to  alteration,  the 
specific  gravity  varies  from  4^4  to  5*4.  The  colour  is  usually 
light  brown,  but  in  the  variety  known  as  "  orangite  "  it  is 
orange-yellow.  The  mineral  occurs  as  isolated  crystals  and 
small  masses  in  the  augite-syenite  near  Brevik  in  South  Norway; 
also  at  Arendal,  and  in  the  gem-gmvels  of  Ceylon.  If  found  in 
larger  amount  it  would  be  an. important  source  of  thoria  for 
incandescent  gas  mantles.  (L.  J.  S.) 

THORIUM  (symbol  Th,  atomic  weight  a33'43  [0»i6]),  a 
metallic  chemical  element.  It  belongs  to  the  group  of  metals 
whose  oxides  are  generally  denominated  "  rare  earths,"  and 
its  history  is  bound  up  in  the  history  of  the  group,  which  is 
especially  interesting  from  the  fact  that  it  supplies  the  material 
for  the  manidfacture  of  the  mantles  used  in  incandescent  gas^ 
lighting,  and  also  that  the  radio-active  substances  are  almost 
invariably  associated  with  these  oxides.  The  name  thoria 
(after  the  Scandinavian  god  Thor)  was  first  given  in  1815  by 
Berselius  to  a  supposed  new  earth  which  he  had  extracted  from 
several  rare  Swedish  minerals.  This  "  new  earth  "  turned  out 
to  be  nothing  more  nor  less  than  a  basis  yttrium  phosphate. 
In  X828  he  gave  the  name  thoria  to  an  earth  which  he  extracted 
from  a  mineral  found  at  Llfr6n.  This  mineral  is  the  modern 
thorite.  Thorium  has  proved  to  be  very  widely,  although 
extremely  sparingly,  distributed:  p3rrochlor,.oraQgite,  monasitc, 
euxenitfi,  gadolonite,  orthite,  and  in  fact  most  of  the  rare 
minerals  of  this  type  contain  it  (sec  B.  Szilard,  Le  Radium,  igoq, 
6»  P*  '33)'  The  extraction  of  thorium  salts  from  these  minerals 
is  a  matter  of  much  tedium.    Metallic  thorium  is  obtained  by 
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heating  potassium  thorium  chloride  or  the  tetrachloride  with 
sodium  (see  W.  von  Bolton,  R.  J.  Meyer  and  H.  Karatens, 
Jown.  Chem.  Soe.,  1909,  vol.  96).  It  forms  microscopic  hex- 
agonal plates  having  a  silver-white  streak.  It  is  very  heavy, 
its  density  being  about  xi;  it  inflames  when  heated  in  air  and 
is  not  attacked  by  alkalis;  it  readily  dissolves  in  nitric  add 
and  aqua  regia,  but  with  difficulty  in  hydrochloric  add. 

In  its  salts,  thorium  is  tetravaient»  and  in  the  periodic 
dassification  it  occurs  in  the  same  snb-groap  as  titanium, 
cerium  and  zirconium. 

Thorium  dioxide  or  tkoria,  ThQh  is  the  most  important  compound, 
'  being  manufactured  commeidally  in  compantively  large  quantities 
from  monazite  sands,  with  a  view  to  its  utiltaition  for  eas  mantles 
(see  Lighting,  Gas).  It  is  an  amocpbous  white  powder;  but  it 
may  also  be  obtained  in  crystals  isomorphous  witn  caasiterite  by 
heating  the  amorphous  form  with  borax  to  a  very  high  temperature. 
An  Oxide  Th«Ot  is  formed  by  heatir%  the  oxalate. 

Thorium  fiuoride^  ThFi*  is  obtained  as  a  heavy  white  iosduble 
powder  by  disaolviiijg  tiie  hydrate  in  hydrofluoric  add  and  evaporat- 
ing. By  predpitattng  a  thorium  salt  with  a  fluoride^  a  gelaiimMia 
hyarate,  ThF4'4HiOi  is  obtained.  Add  potassium  flUoride  pre- 
cifHtates  KsThF««4ThF4-H^  from  a  solution  of  thorium  chlonde. 
Potassium  thoroflooridc,  KsThF«*4H<0,  is^a  heavy  Uack  powder 
formed  bjr  boiliag  the  hydroxide  with  iibtassium  fluorioe  and 
bytlrofluoric  add.  Thorium  chloride,  ThCl4,  is  obtained  as  white 
shining  crystals  by  heating  a  mixture  of  carbon  and  thoria  in  a 
current  of  chlorine.  Baskerville  (Joum,  Amor.  Chem.  Soc.,  1904, 
36,  p.  923}  divided  the  product  into  three  fractions  according  to 
their  volatility.  He  concluded  that  the  first  cpntained  the  chloride 
of  berzelium,  having  an  atomic  weight  of  2X3,  the  Second  contained 
thorium  chloride,  and  the  third  the  chloride  of  eoro/in/vm,  having 
an  atomic  wdght  of  355*6.  E.  Chauvcnet  {Compt.  rend.^  1908, 
147,  p.  X046)  obtains  it  by  heating  thoria  in 'a  current  of  carbonyl 
chlonde.  Thorium  thlonde^  readily  ddiquesoes  on  exposure  and 
forms  double  salts  with  alkaline  chlorides. 

Thorium  sid^hate,  Th(S04)t,  is  obtained  by  dissolving  the  oxide 
in  sulphuric  aad.  It  forms  several  crystalline  hydrates.  Evapora* 
tion  of  a  solution  at  ordinary  temperatures  gives  colourless  mono- 
clinic  prisms  of  Th(SO«)s^H^,  which  is  isomorphous  with  uranium 
sulphate,  U(S04)t'dHsO.  Abo\'e  43"  Th(S0«)fl*4H:0  is  deposited. 
B.  Roozcboom  (Zeit.  phy^.  Chem.,  1890.  5,  p.  198)  has  described 
several  other  hydrates.  Thorium  sulphate  forms  double  salts  with 
^e  alkaline  sulphates.  Thorium  uilraie,  Th(N03)4*12H«0.  forms 
white  deliquescent  tables  very  soluble) in  water.  It  forms  double 
salts  such  as  MgTh(N0t)i*8H^,  which  are  isomorphous  with  the 
corresponding  cerium  compounds.  Thorium  sulphide,  ThSt.  is 
obtained  by  .burning  the  metal  in  sulphur.  It  cannot  be  produced 
by  precipitation. 

The  atomic  wdght  has  been  variously  given.  Bendius  found 
^SS'S:  Debfontaine,  229*7 ;  Cleve,  232*6  oy  analyses  of  the  sulphate, 
and  233-3  by  analyses  ot  the  oxalate.  Krflss  and  Nilson  derived 
the  value  330*7  (Hbx)  from  analyses  of  the  carefully  purified 
sulphate. 

For  the  so-called  "  disintegration  of  the  thorium  atom  "  and  the 
relation  of  this  element  to  the  general  subject  of  radio-active 
emanations,  see'  Radio-Activity. 

A  number  of  salts  of  thorium  have  been  prepared  for  therapeutic 
use,  including  the  hydroxide,  nitrate,  saKcylate,  olcate  and  lactate. 
The  oleate  has  been  used  in  chronic  eczema,  and  psoriasis  and  locally 
in  cancer.  Inhalations  of  thorium  omanattons  produced  from 
thorium  nitrate  through  a  wash-bottle  inhaler  are  said  to  have  a 
bactericidal  action  in  diseases  of  the  lungs.  F.  Soddy  has  used 
them  in  phthisis,  and  Louisa  Chcsney  S|>eaks  favourably  of  the 
emanations  in  chronic  and  acute  laiyngitis  and  in  tuberculous 
laryngeal  ulcerations. 

THORN  (Polish  ToruH)f  a  fortress  town  of  Germany,  in  the 
Prussian  province  of  West  Prussia,  situated  on  the  right  bank 
of  the  Vistula,  near  the  point  where  the  river  enters  Prussian 
territory,  85  m.  by  rail  N.E.  of  Posen,  93  m.  S.  of  Danzig  and 
'i2  m.  from  the  Russian  frontier  at  Alexandrovo.  Pop.  (1895), 
30,3x4;  (1906),  43,435.  Its  position  as  a  bridge  head  commanding 
the  passage  of  the  Vistula  makes  it  a  point  of  strategic  impor- 
tance; it  was  strongly  fortified  in  18x8,  and  in  1878  was  converted 
into  a  fortress  of  the  first  class.  The  defensive  works  consist 
of  a  drcle  of  outlying  forts,  about  2}  m.  from  the  centre  of  the 
town— eight  on  the  right  and  five  on  the  left  bank  of  the  river. 
The  "  old  town,"  founded  in  x 331,  and  the  "  new  town,"  founded 
thirty-three  years  later,  were  united  in  1454,  and  both  retain 
a  number  of  quaint  buildings  dating  from  the  tsth  and  i6th 
centuries,  when  Thorn  was  a  flourishing  member  of  the  Hanseatic 
League.  The  town-hall  of  the  X4th  and  x6th  centuries,  the 
churches  of  St  John  of  the  Wins^,  and  of  St  Junes  (all  of  Ihe 


X3th-i4th  centuries),  the  ruined  castle  of  the  Teutonic  order  (a 
tower,  the  so-called  "  Dansker  "),  aud  a  leaning  tower,  the  sole 
remnant  of  the  old  environing  walls,  are  among  the  most  inter- 
esting of  the  ancient  edifices.  Among  modem  buildings  may 
be  mentioned  the  Artushof,  containing  concert  and  assembly 
balls,  the  new  garrison  church  (1897),  and  the  monument  erected 
in  X853  to  Copernicus,  who  was  a  native  of  Thorn.  The  andent 
wooden  bridge,  now  burned  down,  at  oot  time  the  only  pcnnanent 
bridge  across  the  lower  Vistula,  has  been  succeeded  by  a  massive 
iron  railwEy  viaduct,  3300  ft.  k>ng.  Thorn  carries  on  an  active 
trade  in  grain,  timber,  wine,  groceries  and  minerals,  and  has 
ironworks,  saw-mills,  and  various  other  manufacttirea.  It  is 
famous  for  its  Pfejferkucken,  a  kind  of  gingerbread.  Part  of 
the  trade  ui  carried  on  by  passenger  and  cargo  vessels  on  the 
Vistuhk,  which  ply  as  far  as  Warsaw. 

Thorn,  founded  in  133  x  by  the  Teutonic  order  as  an  outpost 
against  the  Poles,  was  ozonized  mainly  from  Westphalia.  The 
first  peace  of  Thorn,  between  the  order  and  the  Poles,  was 
concluded  in  14x1.  In  1454  the  townspeople  revolted  from  the 
knights  of  the  order,  destroyed  their  castle,  and  attached  than- 
selves  to  the  king  of  Poland.  This  resulted  in  a  war,  which 
was  terminated  in  1466  by  the  second  peace  of  Thorn.  In  the 
iSth  and  x6th  centuries  Thorn  was  a  Hanse  town  of  importance, 
and  received  the  titles  of  ''  Queen  of  the  Vistula  "  aad  "  the 
beautiful."  It  embraced  the  Reformation  in  1557,  aiul  in 
X645  it  was  the  scene  of  a  colloquium  charitatitumt  or  discussion 
betwixt  the  doctors  of  the  rival  creeds,  which,  however,  resulted 
in  no  agreement.  In  X734  a  riot  between  the  Protestant  and 
Roman  CathoUc  inhabitants  was  seized  upon  by  the  Polish 
king  as  a  pretext  for  beheading  the  burgomaster  and  nine  other 
leading  Protestant  dtizens,  an  act  of  oppression  which  is  known 
as  the  "  bkxxl-bath  of  Thorn."  The  second  partition  of  Poland 
(1793)  conferred  Thorn  upon  Prussia;  by  the  treaty  of  Tilsit 
it  was  assigned  to  the  duchy  of  Warsaw;  but  dnce  the  congreas' 
of  Vienna  (X815)  it  has  again  been  Prussian. ' 

See  Wernicke,  Ceschichte  Thorns  (Thorn,  1839-1842);  Hobuiig.^ 
Die  Bdagerunten  der  Stadl  und  Festung  Thorn  (Thorn,  1850) ;  and 
Stdnbrecht,  Die  Bauhunst  des  deuischen  RiUerorden^  m  Preuseem 
(lat  part,  Berlin,  1884);  Uebrick.  Thorn  (Danzig,  X903).f 

THORlf  (O.  Eng.  )><;m,  cf.  Du.  doom,  Gtt.  Dom,  &c),  in  botany, 
a  hard  pointed  structure,  also  teraned  a  **  spine,"  generally 
representing  a  small  braiKh,  as  in  hawthorn,  where  k  normal 
branch  arising  in  the  axil  of  a  leaf  is  replaced  by  a  diarply  pointed 
thorn;  accessory  bods  on  eadi  side  of  the  thorn  and  developed 
in  the  same  leaf-axil  will  grow  in  the  next  season  into  ordinary 
branches.  The  similarly  devdoped  thorns  of  the  honey-locust 
(Gleditseltia)  are  branched.  In  other  cases,  as  the  sloe  or  the 
wild  pear,  branches  become  spiny  at  the  apex  tapering  into  a 
stiff  leafless  point.  On  a  cultivated  tree  these  branches  dis- 
appear owing  to  their  more  vigorous  growth.  Leaves  may  be 
modified  into  spines,  as  in  barberry,  the  leaves  of  which  diow 
every  gradation  between  a  leaf  with  a  spiny-toothed  edge  and 
those  which  have  been  reduced  to  simple  or  multiple  spuoea. 
In  some  spedes  <A  Astragalms  the  petiole  oi  the  pinnatdy  com- 
pound l^f  persists  after  the  fall  of  the  leaflets  as  a  ^arp  spine. 
In  the  false  acada  {Robinia)  the  stipules  are  represented  by 
spines. 

The  reduction  of  the  leaf-surface,  of  which  the  ^inous  habit 
is  often  an  expression,  is  assodated  with  growth  in  dry  or  exposed 
windy  places.  Thus,  in  the  gone,  a  characteristic  plant  of 
exposed  tocallties  such  as  open  commons,  the  smaller  branches, 
instead  of  being  leaf-bearing  shoots,  are  reduced  to  slender  green 
spines,  while  the  leaves  on  the  main  shoots  are  also  more  or  less 
spinous  in  character.  As  the  giving  off  of  water  from  its  surface 
is  one  of  the  chief  functions  of  a  leaf,  this  process  is  thus  reduced 
to  a  minimum  in  situations  where  water  is  scarce  or  would  be 
liable  to  be  given  off  too  rapidly.  An  extreme  case  is  afforded  by 
the  cacti  and  cactus-like  euphorbitA,  which  are  a  characteristic 
type  of  desert  'vegetation  where  water  is  extremely  scarce. 
The  whole  plant  is  reduced  to  a  simple  or  branching  succulent, 
leafless,  colunmar  or  flattened  stem,  the  branches  of  which 
are  represented  by  small  clusters  of  thorns.    Inddentally  the 
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thorns  protect  the  plant  which  bean  them  from  the  attacks  of 
■nimftU  seeking  food. 

Prickles  are  structures  of  less  importance  from  the  morpho- 
logical point  of  view,  being  mere  superficial  outgrowths  which 
may  occur  anywhere  on  stem  or  leaf,  or  even  fruiL 

THORNABY-ON-TBES,  a  municipal  borough  in  the  North 
Riding  of  Yorkshire,  En^and,  3  m.  S.W.  of  Middlesbrough,  on' 
the  North-Eastem  railway.  Pop.  (1901),  16,054.  It  lies 
opposite  Stockton-on-Tees,  with  whidi  it  is  connected  by  a 
bridge,  on  the  river  Tees.  There  are  blast  furnaces,  iron 
foundries,  engineering  works,  iron  ship-building  yards,  extensive 
saw-mills,  flour-mills  and  a  manufactory  of  "  blue  and  white  " 
pottery.  The  town  was  formerly  known  as  South  StockUm, 
■and  is  stiH  Included  in  the  parliamentary  borough-  of  Stockton 
(it  is  within  the  Cleveland  division  of  the  county),  but  was 
incorporated  as  a  separate  municipal  borough  in  1892.  It  is 
under  a  mayor,  6  aldermen  and  18  ooundllorB.  Area,  i^ij 
acres. 

THORNEk  a  market  town  in  the  Doncaster  parliamentary 
division  of  the  West  Riding  of  Yorkshire,  zo  m.  N.E.  of  Donca^er 
by  the  North-Eastem  railway,  served  also  by  a  branch  of  the 
Great  Central  railway.  Pop.  (1901),  38x8.  It  lies  near  the 
river  Don,  in  a  low,  flat  district,  which-  was  formeriy  a  marshy 
waste,  resembling  the  fens  of  the  eastern  counties.  Hatfield 
Chase,  a  portion  of  this  tract  south  of  Thome,  was  partly  drained 
by  the  Dutch  engineer  Vermuyden  in  the  X7th  century,  and  there 
were  in  the  district  numerous  Dutch  settlers.  The  Chase  is 
generally  considered  *  to  have  been  the  scene  of  the  battle  of 
Heathfield  in  633,  when  King  Edwin  of  Northumbria  fell  before 
the  heathen  King  Pcnda  of  Merda.  The  Levels,  as  this  district 
b  generally  named,  are  of  remarkable  fertility,  and  Thome, 
having  water  conununication  with  Goole  and  the  Humber,  is 
consequently  an  agricultural  centre  of  in^xntance;  while  some 
barge-building  and  a  trade  in  peat  fibre  are  also  carried  on. 
The  church  of  St  Nicholas  is  a  fine  building  of  various  periods 
from  the  i2th<:entury. 

THORNHILL.  SIR  JAMES  (1676-1734),  English  historical 
painter,  was  bom  at  Melcombe  Regis,  Dorset,  in  1676,  of  an 
ancient  but  impoverished  county  family.  His  father  died 
while  he  was  young,  but  he  was  befriended  by  his  maternal 
uncle,  the  celebrated  Dr  Sydenham,  and  apprenticed  to  Thomas 
Htghmore,  serjeant-painter  to  King  William  III.,  a  connexion 
of  the  Thornhill  family.  Little  is  known  regarding  his  early 
career.  About  1715  be  visited  Holland,  Flanders  and  France; 
and,  having  obtained  the  patronage  of  Queen  Anne,  he  was  in 
z7i9-t73o  appointed  her  serjeant-painter  in  succession  to  High- 
more,  and  was  ordered  to  decorate  the  interior  of  the  dome  of 
St  Paul's  with  a  series  of  eight  designs,  in  chiaroscuro  heightened 
with  gold,  illustrative  of  the  life  of  that  apostle — a  oonmussion 
for  which  Louis  Laguerre  had  previously  been  selected  by  the 
oommissioners  for  the  repair  of  the  cathedraL  He  also  designed 
and  decorated  the  saloon  and  hall  of  Moor  Park,  Herts,  and 
painted  the  great  hall  at  Blenheim,  the  princesses'  ^Mirtments  at 
Hampton  Court,  the  hall  and  staircase  of  the  South  Sea  Company, 
the  chapd  at  Wimpole,  the  staircase  at  Easton-Neston,  North- 
aniptonshire,  and  the  hall  at  Greenwich  Hospital,  usually 
considered  his  most  important  and  successful  work,  upon  which 
he  was  engaged  from  1708  to  1727.  Among  his  easel  pictures 
are  the  altar-pieces  of  All  Souls  and  Queen's  College  chapels, 
Oxford,  and  that  in  Melcombe  Regis  church;  and  he  executed 
such  portrait  subjects  as  that  of  Sir  Isaac  Newton,  in  Trinity 
College,  Cambridge,  and  the  picture  of  the  House  of  Commons 
in  1730,  in  the  possession  of  the  earl  of.Hardwicke^  in  which  be 
was  assisted  by  Hogarth,  who  married  Jane,  his  only  daughter. 
He  also  produced  a  few  etchings  in  a  slight  and  sketchy  but 
effective  manner,  and  executed  careful  full-sixe  copies  of 
Raphael's  cartoons,  which  now  belong  to  the  Royal  Academy. 
About  1794  he  drew  up  a  proposal  for  the  establishment  of  a 
royal  academy  of  the  arts,  and  his  scheme  bad  the  support  of 
the  lord  treasurer  Halifax,  but  government  declined  to  furnish 
the  needful  funds.  Thornhill  then  opened  a  drawing-school  in 
hia  own  house  in  James  Street,  Covent  Garden,  where  instzucUoa 


continued  to  be  given  till  the  time  of  Us  death.  Be  acquired 
a  considerable  fortune  by  his  art,  and  was  enabled  to  repurchase 
his  family  estate  of  Thornhill,  Dorsetshire.  In  1715  he  was 
knighted  by  Geoige  I.,  and  in  17x9  he  represented  Melcombe 
Regis  in  parliament,  a  borough  for  which  Sir  Christopher  Wren 
had  previously  been  member.  Having  been  removed  from  his 
office  by  some  court  intrigue,  and  suffering  from  broken  health 
and  repeated  attacks  qf  gout,  he  retired  to  his  country  seat, 
where  he  died  on  the  4th  of  May  1734.  His  son  James,  also 
an  artist,  succeeded  his  father  as  serjeant-painter  to  George  II. 
and  was  appointed  "  pamter  to  the  navy." 

The  hi^h  contempoiary  estimate  of  Sir  James  Thorahill's  works 
has  not  since  been  confirmed;  in  spite  <tf  Dr  Youngi  "  late  times  ". 
doiMl 

*'  Understand 
How  Raphael's  pencil  lives  in  Thomhill's  bands." 

He  is  weak  in  drawin|^-indeod,  when  dealing  with  complicated 
figures  he  was  assisted  oy  Thomas  Gibson;  and,  ignorant  of  the 
great  monumental  art  of  Italy,  he  formed  faimaelf  upon  the  lower 
model  of  Le  Brun.. 

THORNHILL,  an  urban  district  in  the  Morley  parliamentary 
division  of  the  West  Riding  of  Yorkshire,  England,  2  m.  S.  of 
Dcwsbury,  on  the  Great  Northern,  Lanca^^e  &  Yorkshire,  and 
London  &  North-Westcrn  railways.  Pop.  (1901),  10,290.  The 
church  of  St  Michael  has  a  modern  nave,  but  the  chancel  with 
aisles  are  of  good  Decorated  work,  and  the  tower  is  Perpendicular. 
There  are  interesting  monuments  of  the  ancient  family  of 
Savile,  the  site  of  whose  mansion,  Thornhill  HaU,  may  be  traced 
near  the  church.  The  east  window  of  the'  church  contains  fine 
fragments  of  stained  glass  of  the  X5th  century.  The  large 
industrial  population  is  employed  in  the  woollen  mills  and 
manufactures  of  shoddy,  cazpets,  &c,  which  are  numerous 
in  this  locality. 

THORNHILL,  a  viUage  of  the  parish  of  Morton,  Nithsdale, 
Dumfriesshire,  Scotland,  14  m.  N.N.W.  of  Dumfries  l^  the 
Glasgow  &  South-Westem  railway.  -Pop.  (xgox),  X132.  It 
is  beautifully  situated  in  the  midst  of  tree-dad  hills  and 
watered  by  the  bountiful  Nith  and  such  streams  as  tbe 
Caxron,  Cample  and  Crichope.  Morton  parish  church  lies  in 
the  viUage,  and  among  other  buildings  are  the  library  and 
the  natural  history  museum,  in  the  grounds  of  which  there 
is  a  statue  of  Richard  Cameron,  the  covenanter  (1680).  The 
weekly  sales  oi  livestock  are  important,  and  an  agricultural 
show  is  held  evczy  September.  Three  miles  N.N.W.  stands 
Dmmlanrig  Castle,  a  seat  of  the  duke  of  Bucdeuch.  It  is  built 
of  red  sandstone  in  Uie  form  of  a  hollow  square,  and  has  145  ft. 
of  outer  walls,  which  are  surmounted  with  turrets,  and 
capped  and  spfa-ed  at  the  an^es.  The  castle  was  begun  in  1679 
and  finished  in  1689,  and  cost  the  first  duke  of  Queensberry  an 
immense  sum.  He  is  believed  to  have  spent  but  a  single  night 
under  its  loof.  The  fourth  duke  of  Queensberry,  Old  ''  Q.," 
incurred  the  wrath  of  Robert  Bums  and  Wordsworth  by  his 
wanton  destruction  of  the  magnificent  woods.  On  the  death  of 
"  Old  Q."  without  issue  in  xSxo,  Henry,  third  duke  of  Bucdeuch, 
succeeded  to  the  dukedom  of  Queensberry,  and  the  property 
has  since  been  adequately  cared  for.  Trees,  planted  on  the 
most  extensive  scale,  have  repaired  the  ravages  of  the  former 
owiter;  the  gardens  have  been  laid  out  with  exquisite  taste;  and 
the  vast  policy,  intersected  by  the  Nith,  is  one  of  the^cst  parks 
in  Scotland.  The  ruins  of  Tibber's  Castle,  dismantled  in  13x1 
by  Robert  Bruce,  stand  in  the  grounds,  about  i  m.  from 
the  ducal  mansion.  Two  miles  and  a  half  N.N.E.  of 
Thornhill  is  found  another  ruined  fortress,  that  of  Morton 
Castle,  interesting  as  the  residence  of  Thomas  Randolph,  earl 
of  Moray,  regent  during  the  early  years  of  the  minority  of 
David  II.,  and  as  bdonging  afterwards  to  a  branch  of  the 
Douglases,  who  derived  from  it  the  title  of  earl.  About  3  m. 
south-east  of  Thornhill  stands  the  ruined  castle  of  Ck»ebum, 
once  a  stronghold  of  the  Kirkpatricks.  It  was  Sir  Roger  of  that 
ilk  who  helped  "  mak  sikker  "  the  death  of  John,  "  Red  " 
Comyn,  of  Badenoch  (1306).  In  Closebum  parish  (pop.  X375) 
occur  cairns,  tumuli  and  a  stone  drcle,  besides  Roman  and 
prehlftoric  nmainSr    Two  mineral  ^wcUs.giva  the  place  the 
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ptomiae  of  wme  degne  of  popular  tevour,  Kkdy  to  be  enhanffd 
by  the  lonumtic  bttuty  of  its  tunottudiiigs. 

THORMTOll*  HENRT  (i76o-x8x5>,  Eagluh  banker  and 
economist,  was  bom  on  the  xoth  of  March  X76a  In  1784  he 
became  a  member  of  the  banking  firm  of  DowniOi  I^  & 
Thornton,  with  which  he  was  asaodated  tifl  his  death  on  the 
x6th  of  Jannaiy  18x5.  In  X783  he  was  elected  member  of 
parliament  for  Southwark,  a  constituency  which  he  represented 
for  the  rest  of  his  life.  Akhoogh  an  indifteeent  speaker,  he  soon 
acquired  a  hi|^  reputation  as  an  authority  on  jinancial  matters. 
.This 'reputation  he  confirmed  by  An  Inquiry  tnto  ike  Natnf*  and 
Effects  of  ike  Paper  Cnrrtncy  of  Bnghnd  (1809),  defending  the 
leiislatuie  in  suspending  cash  payments.  He  strongly  supported 
the  income  tax  oq  its  original  imposition  in  1798,  but  was 
in  favour  of  a  graduated  system,  and  indeed  paid  his  01m  income 
tax  "  on  the  scak  of  Jiia  ideal,  not  his  legal  debt.'*  He  was 
one  of  the  founders  of  the  Sierra  Leone  Company  (see  Sqeesa 
Leone)  and  its  diairman  until  the  colony  was  taken  over  by 
the  Euj^iah  goYemment. 

THORNTON,  WILLIAM  THOMAS  (x8x3-x88o),  English 
economist,  was  bom  at  Bunbam,  Buckinghamshire,  on  the 
X4th  of  February  1813.  In  1856  he  obtained  a  clerkship  in 
the  London  hoiue  of  the  East  India  Company.  In  x8s8  he 
became  secretary  for  public  woxks  in  the  India  office,  a  post 
which  he  heki  till  his  death*  He  was  created  a  C.B,  hi  1873. 
His  works  include  Over-populaiion  and  Us  Remedy  (1846),  in 
which  he  put  forward  a  plan  for  cobnizmg  Irish  wastes  by 
Irish  peasants;  A  Plea  for  Peasant  Proprietors  (1848),  in  whii^ 
his  views  were  developed  in  greater  detail;  On  Labour  (1869); 
and  (M-faskioned  Etkks  ami  Commonsense  Uetapkysks,  a 
vohime  of  essays,  published  in  X873. 

,  IHORNTOROFT,  WUJJAM  HAMO '  (1850^,  f,  British 
sculptor.  A  pupil  of  his  father,  Thomas  Thomycroft,  and  of 
the  Royal  Academy  schools,  he  was  still  a  student  when  he  was 
called  upon  to  assist  his  father  in  canying  out  the  important 
fountain  in  Park  Lane,  London.  He  accordingly  returned  Iq 
187  X  to  England  from  Italy,  where  he  was  studying,  and  modelled 
the  figures  of  Shakespeare,  Fame  and  Clio,  which  were  rendered 
in  martile  and  in  bronxe.  In  the  foUowing  year  he  ei^bited 
at  the  Royal- Academy  "  Professor  Sbarpley,"  in  marble,  for 
the  memorial  in  University  College;  and  '*  Mxs  Mordant,"  a 
relief'-a  form  of  art  to  which  he  has  smce  devoted  much  atten- 
tion. The  "  Fame,"  already  mentioned,  was  shown  in  X873. 
Believing  that  the  pendulum  had  overshot  its  swing  from 
conventional  dassicaUty  towards  pictorial  realism,  he  turned 
from  the  "  fleshy  "  school  towards  the  Greek,  viiiile  realizing, 
the  artistic  necessity  for  modem  feeling.  In  1875  his  **  Warrior 
Bearing  a  Wounded  Youth  from  the  Field  of  Battle  "  gahied  the 
gold  medal  at  the  Royal  Academy  schools,  and  i^hen  exhibited 
in  1876  it  divided  public  attention  with  the  ''Tennyson  "  of 
Woolner  and  "Wellington  monument"  sculptures  of  Alfred 
Stevens,  now  in  St  Paul's  Cathedral.  Then  followed  the  dramatic 
''  Lot's  Wife,"  in  marble  (X878),  and ''  Artemis  "  (1880),  which  for 
grace,  elegance  and  purity  of  taste  the  sculptor  never  surpassed. 
He  was  thereupon  dectcd  an  associate  of  the  Royal  Academy, 
and  more  than  justified  the  selecdon  by  his  "Teucer"  of  the 
fc^owing  year,  a  bronze  figure  of  extraordinary  distinction 
which,  bought  for  the  Chantrey  collection,  is  now  in  the  National 
(Tate).  Gallery  of  British  Art.  It  is  simple  and  severe,  classic 
yet  instinct  with  life  and  noble  in  form;  and  in  it  he  touched 
the  high-water  mark  of  his  career.  Turning  to  the  ideal,  in 
works  entirely  modem  in  motive  and  treatment,- HaiiK>  Thoray- 
croft  produced  "  The  Mower  "  (1884)  and  "  A  Sower  "  (x886); 
the  "  Stanley  Memorial "  in  the  old  church  at  Holyhead  par- 
takes of  the  same  character.  Among  the  sculptor's  principal 
sUtues  are  "  The  Bishop  of  Carlisle  "  (1895;  Carlisle  Cathedral), 
"  General  Charles  Gordon "  (Trafal^  Square,  London), 
"  Oliver  CromweU  "  (Westminster),  «  Dean  Colet "  (a  bronze 
group— early  Italianate  in  feelmg-^utside  St  Paul's  School, 
Hammersmith),  "King  Alfred"  (a  colossal  memorial  for 
Winchester),  the  "  Gladstone  Monument "  (in  the  Strand, 
London)  and  "  Dr  Maadell  Crdghton,  Bishop  of  London " 


(bnmse,  erected  hi  St  PauPa  Cathedral).  Mr  Thomycroft's  othef 
memorials,  such  as  the  "  Queen  Victoria  Memorial "  (Karachi); 
the  "War  Memorial"  (at  Durban)  and  the  "Armstrong 
Memorial "  (at  Newcastle),  are  well  known,  and  his  portrait 
statuary  and  medallions  are  numerous.  He  was  elected  a  full 
academician  in  x888,  and  an  honorary  member  of  the  Royal 
Academy  of  Munich.  He  was  awarded-  a  medal  of  honour  at 
the  Paris  Exhibition,  x^oa 

See  M.  H.  Spiehnami,  Briiish  SaOptttre  and  Sadptors  of  To4a% 
(London,  190X).  (M.  H.  S.) 

TH^RODMBM,  J6N  pOR  0AR8ON  (x8x9-i868),  Icehmdi^ 
poet-  and  novehst,  was  bom  hi  1819  at  Reykhdlar  hi  western 
Iceland.  He  studied  hiw  at  the  university  of  Copenhagen,' 
entered  the  Danish  army  as  volunteer  in  X848  in  the  war  against 
the  insurgents  of  Schleswig  and  Holstein,  who  were  aided  by 
Prussia  and  the  other  German  States.  He  went  back  to  Icehmd 
in  1850,  became  idierifi  (i^sfMMSHr)  of  BarOastrandars^bt, 
and  later  in  BorgarfjarSarsj^sla,  where  he  died  in  x868.  He  is 
the  first  novel  writer  of  Icehmd.  J6nas  Hallgrimsson  had  led 
the  way  by  his  short  stories,  but  the  earliest  veritable  Icelandic 
novel  was  J6n  Th6roddsen's  POar  0%  sHUka  ("  Lad  and  Lass  "); 
a  charming  picture  of  Icelandic  country  Itfe.  StBl  better  ^ 
MaAnr  og  kona  ("  Man  and  Wife  "),  published  after  his  death' 
by  the  Icelandic  Literary  Society.  He  had  a  great  fund  of 
delicate  humour,  and  hb  novds  are  ao  essentia^y  Icelandic  in 
their  character,  and  so  true  in  their  descriptions,  that  he  is 
justly  considered  by  most  of  hb  countrymen  not  only  as  the 
father  of  the  Icelandic  novel,  but^as  the  best  novelist  Icdand 
has  produced.  His  poems,  mostly  satmcal,  are  deservedly 
popular;  he  follows  J6nas  Hallgrfmsson  closely  in  his  8tyle,| 
although  he  cannot- reach  him  in  fyrical  genius.  (S.  Bi.) 

THOROTON,    BOBBRT    (1623-^678),     Eng^     antiquary,^ 

belonged  to  an  dkl  Nottinghamshire  family,  which  took  ita 

name  from  Thoroton,  near  Newark.    He  resided  mainly  at 

another  village  in  the  same  neighbourhood.  Car  Colston,  where; 

he  practised  as  a  physician  and  where  he  ^ved  the  life  of  a; 

country  gentlemaiL    He  took  very  little  part  in  the  Civfl  War; 

although  his  sympatiiies  were  with  the  royalists,  but    as  a' 

magistrate  he  was  very  active  in  faking  proceedings  against  the 

Quakers.   In  1667  Thoroton,  wded  by  a  band  of  helpers,  beganf 

to  work  upon  his  ehborate-  AnHquUies  of  ffotttngkamskire! 

This  was  published  in  London  in  1677;  it  was  dedicated  to 

Gilbert  Sheldon,  archlnshop  of  C^terbury,  and  was  illustrate4 

by  engravings  by  W.  Hollar. 

In  X797  a  new  edition  of  the  AnHquiUes  was  publiriied  by  Joftift 
Throsby  (r740'X8<^),  who  added  an  additkxial  volume.  In  1897. 
the  ThoRotan  Society  was  founded  in  honour  of  the  antiquarian,' 
its  object  being  to  promote  the  study  of  the  histonr  and  antiquities 
of  Nottinghamshire.  Under  its  auspices  annual  volumes  of  Transce- 
HoHs  and  several  volumes  of  Rrcords  have  been  published  euid  much 
valuable  work  has  been  done.  A  brass  tablet  to  the  memory  of 
Thoroton  has  been  placed  in  Car  Colston  chuich.  See  J.  T.  Godney/ 
Robert  Thoroton^  Physician  and  Antiquary  (1890). 

THORPB,  BBNJAIIIII  (X783-X870),  Eng&h  Angk^Sanm 
scholar,  was  bom  in  X78i.  After  studying  for  four  years  at 
Copenhagen  University,  unda  the  Dankh  phOologist  Rasmus 
Christian  Rask,  he  returned  to  England  in  1830,  and  in  183* 
published  an  EngUsh  version  of  Ccdmon's  metrical  paraphrase 
of  portions  of  the  Holy  Scriptures,  which  at  once  establisbed  his 
reputation  as  an  Anglo-Saxon  scholar.  In  1834  be  published 
Anaiecta  AngfaSaxomcat  which  was  for  many  years  the  standard 
textbook  of  Anglo-Saxon  in  English,  but  his  best-known  work 
is  a  Nortkem  ifytkology  in  three  volumes  (1851).  His  was  the 
first  complete  good  translation  of  ^  elder  Edda  (1866).  His 
other  works  include  Ancient  Lams  and  Institutes  of  England 
(r84o),  an  English  transition  of  the  laws  enacted  under  the 
Anglo-Saxon  kings;  The  Holy  Gospels  in  AngjioSaxon  (r843); 
Codex  Bxomensis  (1849),  a  coUection  of  Anglo-Saxon  poetry 
with  English  transhition;  an  English  translation  of  Dr  Lappen- 
burg's  History  of  England  under  the  An^oSaxon  Kings  (x&^s); 
Anglo-Saxon  Poems  of  Beowulf  (1855),  a  translation;  an  edition 
for  the  "  RoDs  "  series  of  the  An^o^axon  Ckronide  (x86t);'aiid 
An^icim  aevi  saxanid  (18^5),  a  collection  of 
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eariy  EogUah  chaitos.  Thorpe  died  at  CUswick  on  the  igtfa 
of  July  Z870.  The  value  of  his  work  wee  zecogoized  by  the 
grant  to  him,  in  1835,  of  *■  <^vil  list  pension. 

THORPE  [or  Tborp],  JOHN  0^.  1570-16x8),  EngUsh  archiUMl. 
Little  is  known  of  his  life,  and  his  work  is  dubiously  inferred, 
rather  than  accurately  known,  from  a  folio  of  drawings  in  the 
Soane  Museum,  to  which  Horace  Walpole  called  attention,  in 
1780,  in  his  Anecdotes  of  PaitUing;  but  how  far  these  were  his 
own  is  uncertain.  He  was  engaged  on  a  number  of  important 
En^^ish  houses  of  his  time,  and  several,  such  as  Long^t,  have 
been  attributed  to  him  00  grounds  ^Hiich  cannot  be  sostieiined. 
He  was  probably  the  designer  of  Kirby  Hall,  Northamptonshire; 
the  original  Longford  Castle,  Wiltshire;  and  the  (Ai^nal  Holland 
House,  Kensington;  and  he  is  said  to  have  been  engaged  on 
RushtOn  Hall,  North^mptonslilrei  and  Audley  End,  Essex  (with 
Bernard  Janssens). 

.  See  J.  A.  Gotcha  ArckUochirt' ^' lk«  Rttuissanct  in',  EHland 
(1891-1894). 

THORWALDSEN^.  BEBTBL  (1770-1844),  Danish  sculptor, 
the  son,  of  an  Icelaiider  who  had  settled  in  Denmark;  and  Uiere 
carried  on  the  tmde  of  a  wood-carver,  was  bom  in  Copenhagen 
on  the  igth.  of  November  X77a  ■  While  very  young  he  lenat 
to  assist  his  father;  aX  the  age  of  eleven  he  entered  the  Copen- 
hagen school  of  art,  and  soon  began  to  dbow  his  exceptional 
talents.  In  1 79a  he  won  the  highest  prize,  the  travelling  student* 
ahi]^,  and  in  2796  he  started  for  Italy  in  a  Danish  man-of-war. 
On  the  8th  of  March  1797  he  arrived  in  Rome,  where  Canova 
was  at  the  height  ot  his  popularity.  Thorwaldsen's  fast  success 
was  the  model  for  a  statue  of  Jason,  which  was  highly  {Nraised 
by  Canova,  and  be  received  the  comm^on  to  execute  it  in 
marble  from  Thomas  Hope,  a  wealthy  En^sh  art-patron.  From 
that  time  Thorwaldsen's  success  was  assured,  and  be  did  not 
leave  Italy  for  twenty-three  years.  In  1819  he  returned  to  Den- 
mark, where  he  was  commissioned  to  make  the  colossal  series 
of  statues  of  Christ  and  the  twelve  apostles  which  axe  now  in  the 
Fruenkirche  In  Copenhagen..  These  were  executed  after  his 
return  to  Rome,  and  were  not  completed  till  18^,  when  Thor- 
waldsen  again  returned  to  Denmark.  He  died  suddenly  in  the 
Copenhagen  theatre  on  the  34th  of  March  1844  and  bequeathed 
a  great  part  of  his  fortune  for  the  building  and  endowment  of  a 
museum  in  Cq)cnhagen,  and  also  .left  to  fill  it  all  his  collection 
of  works  of  art  and  the  models  for  all  his  sculpture — ^a  very 
lar^  collection,  exhibited  to  the  greatest  possible  advantage. 
Thorwaldsen  is  buried  in  the  courtyard  of  this  museum,  under 
a  bed  of  roses,  by  his  own  ^)ecial  wish.« 

On  the  whole  Thorwaldsen  was  the  most' successful  of  aU^e 
imitators  oiclassical  scidpture,  a|id  many  of  his  statues  of  pagan 
deities  are  modelled  with  much  of  the  antique  feeling  for  breadth 
and  purity  of  design,  His  attempts  at  Christian  sculpture, 
such  as  the  tomb  of  Pius  VII.  in  St  Peter's  and  the  "  Christ  and 
Apostles"  at  Copenhagen,  are  less  successful,  and  were  not  in 
accordance  with  the  sculptor's  real  sympathies,  which  were 
purely  classic.  Thorwaldsen  worked  sometimes  with  feverish 
eagerness;  at  other  times  he  was  idle  for  many  months  together. 
A  great  number  of  his  best  works  exist  in  private  oillcctions 
fas  England.  His  not  very  successful  statue  of  Lord  Byron,  after 
being  reffised  a  place  in  Westminster  Abbey,  was  finally  de- 
posited in  the  library  of  Trinity  College,  Cambridge.  The  most 
widely  pcmular  among  Thorwaldsen's  worics  have  been  some  of 
his  bas-reliefs,  such  as  the  "  Night "  and  the  "  Morning,"  which 
|ie  is  said  to  have  modelled  in  eat  day. 

See  Engine  Plon,  Thoraaldsen,  sa  vie,  Sec.  (Paris,  j86o) ;  Andersen, 
B.  ThorwaUstn  (Berlin,  1845) ;  Killcnip.  Thorwaldsen's  Arbeiten,  &c. 
(Copenhagen,  1853);  Thielcr  ThorvoaUsen's  Leben  (Leipzig,  1852- 
18^)';  C.  A  Rosenberg,  Thorwoldsm  .  .\  mil  146  Abhiiduneen 
(1896;'  "  KilfisderrtcRogmphien,"  No.  k6):  S.  Trier,  Tkorvaldsen 
(190^;  A  Wilde,  Erindrintitr  cm  Jerichau  og  TkorvaJdsen  (1884}. 

TBOTH,  the  Greek  name  of  the  Egyptian  god  of  letters, 
invention  and  wisdom  (e.;.  Thowt,  Zffwty),  the  moutbpiece 
and  xecorder  of  the  gods,  and  arbiter  of  their  disputes.  Thoth 
is  found  <m  the  earliest  m(»iuments  symbolized  by  an  ibis  {Ibis 
aetUopica,  still  not  uncommon  in  Nubia)i  wMch  bird  was 
jifcred  tb  him..  In  the  Pyramid  texts  Thoth  is  alieady  (sloaely 


issQciated  frith  ibe  Osiris  mydi,  having  aided  the  god  by  his 
science  and  knowledge  of  magic,  and  demonstrated  the  justice 
of  bis  daims  in  the  contest  with  Set.  Thoth  pcesided  over 
writing,  measuring  and  calculation,  and  is  prominent  in  the 
scene  of  the  weighing  of  the  soul.  He  was  often  ideatiAed  with 
the  moon  as  a  divider  of  time,  and  in  this  connexion,  during 
the  New  Empire,  the- ape  first  appears  as  his  sacred  animal. 
Thoth  was  identified  by  the  Greeks  with  Hermes,  and  Hermes 
Trismegistus  ({f.v.)  is  a  late  development  of  the  Egyptian  god. 
Geogrsphically  the  worship  of  Thoth  in  Lower  Egypt  centred 
ia  the  HermopoUte  nome,  contiguous  to  the  Busirite  and 
.Mendeatan  nomes.  This  was  the  district  anciently  called  Zkwtj 
and  the  god's  name  Z^y  means  simply  "  him  of  Z^wL"  But 
Heimopolis  Magna  in  Upper  Egypt,  now  Fj>hmnnain,  was  a  city 
of  greater  political  impCMrtance  than  ifermopohs  in  Lower  Egypt. 
See  E.  A  W.  Budge,  The  Cods  of  Oie  EgypHans^  and  specially 
Egypt:  Ancienlt  §  RMg^  (F.  Ll.  G.)  . 

THOU,  JACQUES  AUOUSTB  DB  ITbuanus)  (1553-16x7), 
French  historian,  was  the  grandson  of  Augustin  dc  Thou, 
ptesideat  of  the  porlement  of  Paris  (d.  1544),  younger  son 
of  Christoi^  de  Thou,  **  first  president "  of  the  same  park- 
ment,  who  began  to  collect  a  number  of  books  and  notes  for  a 
history  of  France  which  he  was  never  to  write  (d.  1582),  and 
nephew  of  Nicdas.de  Thou,  who  was  bishop  of  Chartres  (1575- 
'1 598).  In  these  famUy  surroundings  he  imbibed  a  love  of  letters, 
a  firm  and  orthodox,  though  enlightened  and  tolerant  piety, 
and  an  attachment  to  the  traditional  power  of  the  Crown.  At 
the  age  of  seventeen  he  began  his  studies  in  law,  first  at  Orieans, 
Uter  at  Bourges,  where  he  made  the  acquaintance  of  Hotman, 
and  finally  at  Valency  where  he  had  Cujas  for  his  master  and 
Scaliger  as  a  friend.  He  was  at  first  intended  for  the  Church; 
he  received  the  minor  otders,  and  on  the  appointment  of  his 
imde  Nicolas  to  the  episcopate  succeeded  him  as  a  canon  of 
Notre-Dame.  But  his  tasces  led  him  in  a  differept  direction; 
not  content  with  a  knowledge  of  books,  he  wished  to  know  the 
world  and  men.  During  a  period  of  ten  years  1^  seised  every 
opportunity  for  profitable  travel  In  1573  ho  accompanied 
PsAil  de  Foix  on  an  embassy,  which  enabled  him  to  visit  most  of 
the  Italian  courts;  he  formed  a  friendship  with  Amaud  d'Qssat 
(afterwards  bishop  of  Rennes  and  Bayeux  and  cardinal,  d.  1604), 
who  was  secretaio^  to  the  ambassador.  In  the  following  year 
he  formed  part  of  the  brilliant  cortege  which  brought  ELing 
Henry  III,  back  to  France,  after  his  flight  from  his  Polish  king- 
dom. He  also  visited  several  parts  of  France,  and  at  Bordeaux  met 
Montaigne,  (hi  the  death,  however,,  of  h^  elder  brother  Jean 
(April  5,  1579),  who  was  mattre  des  requtUs  to  the  paxlement, 
his  relations  prevailed  on  Mm  to  leave  the  Church,  and  he  entered 
the  parlement  and  married  (1588).  In  the  same  year  he  was 
appointed  conseitler  d^itat.  He  served  faithfully  both  the 
effeminate,  bigoted  and  cruel  Henry  III.  and  Henry  FV.,  a  sceptic 
and  pven  to  love-intrigues,  because  they  were  both  the  repre- 
sentatives of  legitimate  authority.  He  succeeded  his  unde 
Augustin  as  prtsidenl  a  mortier  (1595),  and  used  his  new  authority 
in  the  juiterests  of  religious  peace,  negotiating,  on  the  one  hand, 
the  Edict  of  Nantes  with  the  ProtcstanU,  while  in  the  name  of  the 
principals  of  the  Gallican  Church  be  opposed  the  recognition 
of  the  Council  of  Trent.  This  attitude  exposed  him  to  the 
animosity  of  the  League  party  and  of  the  Holy  See,  and  to  their 
persecution  when  the  first  edition  of  his  history  appeared. 
This  history  was  the  work  of  his  whole  life.  In  a  letter  of  the 
3xst  of  March  161 1  addressed  to  the  president  Jeannin,  he 
himself  describes  his  long  labours  in  preparation  of  it.  His 
materials  for  writing  it  were  drawn  from  his  rich  library,  which 
he  established  in  the  Rue  dcs  Poitevins  in  the  yeari  587,  with  the 
two  brothers,  Pierre  and  Jacques  Dupuy,  as  librarians.  His 
object  Was  to  produce  a  purely  scientific  and  imbiassed  woik, 
and  for  this  reason  he  wrote  it  in  Latin,  giving  it  as  title  HistoHa 
sui  temporis.  The  first  x8  books,  embracing  the  period  from 
^545-'i5<^)  appeared  in  1604  (x  vol.  folio),  and  the  work  was  at 
once  attacked  by  those  whom  the  author  himself  calls /cs  enaeux 
et  les  factiemc.  The  second  part,  dealing  with  the  first  wars  of 
religion  (X560-X573),  was  put  on  the  Indae  libnrum  pnUbUomm 
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(Nov.  Cb  1609).  'nic  third  part  (up  to  1574),  and  the  fourth 
(up  to  X584),  which  appeared  in  X607  and  idois,  caused  a  shiiHar 
outcry,  in  spite  of  de  Thou's  efforts  to  remain  just  and 
impartiaL  He  carried  his  scruples  to  the  point  of  forbid- 
ding any  translation  of  his  book  into  French,  because  in  the 
process  there  might,  to  use  his  own  words,  "be  committed 
great  faults  and  eirors  against  the  intention  of  the  author"; 
this,  however,  did  not  prevent  the  Jesuit  Father  Madiault 
from  accusing  him  of  being  "a  false  Catholic,  and  worse 
than  an  open  heretic"  (1614);  de  Thou,  we  may  say,  was 
a  member  of  the  third  order  of  St  Fnuids.  As  an  answer 
to  his  detractors,  he  wrote  his  MtmoireSf  which  are  a  useful 
complement  to  the  History  of  kis  own  Times,  After  the  death 
of  Henry  IV.,  de  Thou  met  with  another  disappointment;  the 
queen-regent  refused  him  the  position  of  first  prcadcnt  of 
the  parlement,  appointing  him  instead  as  a  member  of  the 
Conseil  des  finances  intended  to  take  the  place  of  Sully.-  This 
was  to  him  a  distinct  downfall;  he  continued,  however,  to  serve 
under  Marie  de  Medids,  and  took  part  in  the  negotiations  of  the 
treaties  concluded  at  Ste  Menehould  (1614)  and  Loudun  (x6z6). 
He  died  at  Paris  on  the  7th  of  May  1617. 

Three  years  after  the  death  of  de  Thou,  Pierre  Dupuy  and  Nicolas 
Ri^ult  brought  out,  with  pt.  v.;  the  first  domplete  edition  of  the 
Hisioria  sni  Umporis,  comprising  138  boob;  tney  appended  to  it 
the  Mimoires,  auo  given  in  Latu  (1620).  A  hundrea  yean  later. 
an  Englishman,  Samuel  Buckley,  published  a  critical  edition,  the 
nuterial  for  which  had  been  collected  in  France  itself  by  Thomas 
Carte  (173^).  De  Thou  was  treated  as  a  classic,  an  honour  which 
he  deserved.  His  history  is  a  model  of  exact  research,  drawn  from 
the  best  sources,  and  presented  in  a  style  both  elegant  and  animated ; 
unfortunately,  even  tor  the  men  of  the  Renaissance,  Latin  was  a 
dead  language;  it  was  Impossible  for  de  Thou,  for  example,Jto  find 
exact  equivalents  for  technical  terms  of  geography  or  of  administra- 
tion. As  the  reasons  which  had  led  de  Thou  to  forbid  the  tiansli^ 
tion  of  his  monumental  history  disappeared  with  his  death,  there 
soon  arose  a  desire  to  make  it  accessible  to  a  wider  public.  It 
was  translated  first  into  German.  A  Protestant  pastor,  G.  Boule, 
who  was  afterwards  converted  to  Catholicism,  translated  It  into 
French,  but  could  not  find  a  publisher.  The  first  translation 
printed  was  that  of  Pierre  Du  Ryer  (1657),  but  it  is  mediocre  and 
wcomplete.  In  the  following  century  the  abb6  Prdvost,  who  was 
a  conscientious  collaborator  with  the  Benedictines  of  Saiot-Maur 
before  he  became  the  author  of  the  more  profane  work  Manon 
Leseaul,  was  in  treaty  with  a  Dutch  publisher  for  a  translation 
which  was  to  consist  of  ten  volumes;  only  the  first  volume  appeared 
(1733)*  But  competition,  perhaps  of  an  unfair  character,  sprang 
up.  A  group  of  translators,  wbo  had  the  good  fortune  of  being 
able  to  avail  themselves  of  Buckley's  fine  edition,  succeeded  in 
bringing  out  all  at  the  same  time  a  translation  in  sixteen  volumes 
(De    Thou,    Histoire    unnerseUe^    Fr.    trans,    by   Le    Beau,    Le 


Mascrier,  the  Abb6  Des  Fontaines,  1734).  As  to  the  Mimoires 
they  had  already  been  translated  by  Le  Petit  and  Des  Ifs  (1711); 
in  this  form  they  have  been  reprinted  in  the  collections  of  Petitot, 


Michaud  and  Buchon.  To  de  Thou  we  also  owe  certain  other 
works:  a  treatise  De  re  accipitraria  (1784),  a  Life,  in  Latin,  of 
Papyre  Masson,  some  Poetnata  sacrot  &c. 

For  his  life  may  be  consulted  the  recollections  of  bim  collected 
by  the  brothers  Dupuy  [Thv^na,  she  Exctrpia  J.  A.  Thuani  f>er 
ff.  P.  P.,  i66q;  reprinted  in  the  edition  of  1 733),  and  the  biograpliics 
by  J.  A.  M.  Collinson  (The  Life  of  Tkuanus.  1807),  and  Duntzer, 
(be  Thou's  Leben,  1837).  Finally,  see  Henry  Harrisse,  Le  Prisident 
ie  Thou  el  us  descendants,  leur  citibre  biblwthh^,  lairs  armoiries 
et  la  traduction  fran^ise  de  J.A.  TTiuani  Histortarum  sui  Temtoris 
[sic]  (1905).  (C.  B.*) 

THO0ARS,  a  town  of  western  France,  in  the  department  of 
Deux-S£vres,  on  the  right  bank  of  the  Thouct,  24  m.  S.  by  W. 
of  Saumur  on  the  railway  to  Bordeaux.  Pop.  (1906),  5321. 
A  massive  stronghold  built  in  the  first  half  of  the  i7lh  century 
by  the  La  Tr^moille  family,  and  now  used  as  a  prison,  stands  on 
a  rocky  eminence  overlooking  the  river,  towards  which  it  has 
a  frontage  of  nearly  400  ft.  The  adjoining  Sainte-Chapclle 
dating  from  the  eariy  years  of  the  16th  ceutury  is  in  the 
Gothic  style  with  Renaissance  details,  and  was  built  by  Gabrielie 
de  Bourbon,  wife  of  Louis  II.  of  La  Tr^moille.  The  church 
of  St  M6dard,  rebuilt  in  the  15th  century,  preserves  a  doorway 
of  a  previous  Romanesque  building.  Tliat  of  St  I<aon  (xath 
and  1 5th  centuries)  was  formerly  attached  to  an  abbey,  the 
buildings  (17th  century)  of  which  serve  as  town-hall.  It 
has  a  fine  square  tower  in  the  Ronoancsque  style  and  con^ 
tains  the  sculptured  tomb  of  the  abbot  Nicholas.    Remains  of 


the  ramparts  of  the  town  dating  fronf  the  13th  ccotisy 
and  flanked  by  huge  towers  are  still  to  be  seen,  and  a  bridge 
of  the  same  period  crosses  the  Xhouet.  The  manufacture 
of  furniture  and  woodan  shoes,  and  the  pcepantion  of 
veterinary  medicine  and  lime,  are  carried  on.  Wine,,  livestock 
and  agricultural  produce  are  the  chief  articks  of  trade. 

Thouan,  which  probably  eidsted  in  the  Gallo-Roman  period, 
became  in  the  9th  century  the  seat  of  powexful  visoounts,  who 
in  later  times  were  zealous  supporters  of  the  £n^Uah«  In  1371 
the  latter  were  expelled  from  the  town  by  Bertrand  du  Guesdiii. 
In  1563  Charles  IX.  created  Louis  HI.,  the  head  of  the  family 
of  La  Trimoille,  duke  of  Thouars.  In  1793  the  Vendeans  took 
the  town  by  assault. 

THOURET,  JACqOBB  OUILLAtm  (1746-1794),  Fiendi 
zevolutionist,  was  bom  at  Pont  p£v^que.  He  was  the  son  of  a 
notary,  and  became  an  avocat  at  the  pariement  of  Rouen. 
In  X789  he  was  elected  deputy  to  the  states-general  by  the  third 
estate  of  Rouen,  and  in  the  Constituent  Assembly  his  eloquence 
gained  him  great  mflUence.  Like  so  many  lawyers  of  his  time, 
be  was  violently  opposed  to  the  clergy,  and  strongly  supported 
the  secularization  of  chtirch  property.  He  also  obtained  the 
suppression  of  the  religious  orders  and  of  all  ecclesiastical 
privileges,  and  actively  contributed  to  the  change  of  the  judiciary 
and  administrative  system.  He  was  one  of  the  promoters 
of  the  decree  of  1790  by  which  France  was  <fivided  into  depart- 
ments, and  was  four  times  president  of  the  Constituent  Assembly. 
After  its  dissolution  he  became  president  of  the  court  of  cassation. 
He  was  included  in  the  proscription  of  the  Girondists,  whose 
political  opinions  he  shared,  ami  was  executed  in  Paris.  Besides 
his  speeches  and  reports  he  wrote  an  AbrigS  des  rhohtions  4e 
Vancien  gouvemement  fran^ois  and  Tableau  ekromdogique  de 
rkistoire  anctenne  et  modeme. 

His  brother^  Michel  AugtjStin  TixoraET  (x748>r8io)^  a 
phyuclan,  was  a  keen  opponent  of  the  ideas  of  Mesmer  and  a 
promoter  of  vaccination  in  Fhmce. 

See  F.  Aulard,  Les  Orateurs  de  fassemUie  eonsOhusiU  C^nd  ed.,^ 
Paris,  1905):  E.  Carette  and  A.  Sanson.  Thowet  ,  ,  .  ta  vie,  us 
entures  (1890). 

THOUSAND  AND  ONE  NIOHTS.*  The  Thousaiid'^ond  Om 
Nights f  commonly  known  In  English  as  The  Arabian  Nights^- 
Entertainments f  is  a  collection  of  tales  written  in  Arabic,  whidi 
first  became  generally  known  in  Europe  in  the  early  part  of 
the-  xSth  century  through  the  French  translation  by  Antoine 
Galland,  and  rapidly  attained  universal  popularity.  In  the 
Journal  asiatique  for  1827,  p.  253,  von  Hammer  (J.  von  Hammer- 
Purgstall)  drew  attention  to  a  passage  in  the  Cdden  Meadows 
of  Mas'Qdl  (ed.  Barbier  de  Meynard,  iv.  8^  scq.),  written  in  a.d. 
943,  in  which  certain  stories  current  among  the  old  Arabs  are 
compared  with  "  the  books  which  have  reached  us  in  translations 
from  Persian,  Indian  and  Greek,  such  as  the  book  of  Hesdr 
Afsdne,  a  title  which,  translated  from  Persian  into  Arabic, 
means  'the  thousand  talds.'  This  book  is  populariy  called 
The  Thousand  and  One  Nights,  and  contains  the  story  of  the  king 
and  his  vizier  and  of  his  daughter  Shlraz2d  and  her  slave  girl 
Dln&zad.  Other  books  of  the  same  kind  are  the  1>ook  of  Ferza 
and  SimdSj  containing  stories  of  Indian  kings  and  viziers,  the 
book  of  Sindibiid,  &c.**  Von  Hammer  concluded  that  the 
Thousand  and  One  Nights  were  of  Persian  or  Indian  origin. 
Against  this  conclusion  Silvestre  De  Sacy  protested  in  a  memoir 
{Mim.  de  Vacad.  des  iuscr.,  2833,  x.  30  seq.),  demonstrating  that 
the  character  of  the  book  we  know  is  genuinely  Arabian,  and 
that  it  must  have  been  written  in  Egypt  at  a  comparatively 
recent  date.  Von  Hammer  in  reply  adduced,  in  Joum.  as. 
(1839),  ii.  175  seq.,  a  passage  in  the  Fihrist{k.'D.  987),  which  is 
to  the  following  effect: — 

"  The  ancient  Perdans  wete  the  first  to  invent' tales  and  make 
books  of  them,  and  some  of  their  talcs  were  put  in  the  mouths  of 
animals.  The  Ashsbanlans,  or  third  dynasty  of  Persian  kings, 
and  after  them  the  S&sflnians,  had  a  special  part  in  the  development 
of  this  literature,  which  found  Arabic  translators,  and  was  taken 
up  by  accomplished  Arabic  literati,  who  edited  it  and  imitated  it. 
The  earliest  book  of  the  kiod  was  the  HesAr  ajsdne  or  Thousand 
Tales,  whkrh  had  the  following  origin.    A  certain  Persian  king  v>^ 
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■ficuffeomed  to  kfll  hU  wivek  on  the  monuog  after  tl^  oonsuounation 
^  the>  nutrmge.  But  once  he  married  a  clever  princess  caHed 
Shahraz&d.  who  spent  the  marriage  night  in  telling  a  story  which 
in  the  morning  reached  a  point  so  interesting  that  the  Idhg  spared 
her,  and  asked  next  night  for  the  sequeL  This  went  on  for  a 
thousand  nights  till  Shanraxftd  had  a  son,  and  ventured  to  tell 
the  king  of  her  device.  He  admired  her  intelligence,  loved  her.  and 
spared  ner  life.  In  all  this  the  princess  was  assisted  by  the  kine's 
stewardess  DInks&d.  This  book  is  said  to.  have  been  written  tor 
the  princess  BotaSi  (MSS.  tJomAnt),  daughter  of  Bahman.  ...  It 
contains  nearly  two  hundred  stories,  one  story  often  occupying 
several  nights.  I  have  repeatedly  seen  the  .complete  book,  but  it 
is  really  a  meagre  and  uninteresting  production"  {Pikrist,  ed. 
FlQgel,  p.  304).  • 

Persian  tradition  (in  Flrdoust)  makes  Princess  Qomfli  the 
daughter  and  wife  of  Bahnuin  Ardaahlr,  s.«.  Artazerxes  I. 
Iiongimanus.  She  is  depicted  as  a  great  builder,  a  kind  of  Persian 
Semiramis,  and  is  a  half-mythical  personage  already  mentioned 
in  the  Avesta,  but  her  legend  seems  to  be  founded  on  the  history 
of  Atossa  and  of  Parysatls.  FirdousI  says  that  she  was  also 
called  Shahrazad  (Mohl  v.  xi).  This  name  and  that  of  Dlniz&d 
both  occur  in  what  Mas^Odl  tells  of  her.  According  to  him, 
Shahrazftd  was  ^omAi's  mother  (ii.  129),  a  Jewess  (ii.  123). 
Bahman  had  married  a  Jewess  (i.  xi8),  who  was  instnmiental 
in  delivering  her  nation  from  captivity.  In  iL  122  this  Jewish 
maiden  who  did  her  people  this  service  is  called  DinizSd,  but 
*'  the  accounts,"  says  our  author,  "  vary."  Plainly  she  is  the 
Esther  of  Jewish  story.  Tabart  (L  6S8)  calls  Esther  the  mother 
of  Bahman,  and,  like  Firdousi,  gives  to  Qom&i  the  name  of 
Shahraz&d.  The  story  of  E^her  and  that  of  the  original  Nights 
have  in  fact  one  main  feature  in  common.  In  the  former  the 
king  is  offended  wiUi  his  wife,  and  divorces  her;  in  the' Arabian 
Nights  he  finds  her  unfaithful,  and  kills  her.  But  both  stories 
agree  that  thereafter  a  new  wife  was  brought  to  him  every  night, 
and  on  the  morrow  passed  into  the  second  house  of  the  women 
(Either),  or  was  slain  (Nights).  At  length  Esther  or  Shahrazftd 
wins  his  heart  and  becomes  queen.  The  issue  in  the  Jewish 
story  is  that  Esther  saves  her  people;  in  the  Nights  the  gainers 
are  "  the  daughters  of  the  Moslems,"  but  the  old  story  had,  of 
course,  some  other  word  than  "Moslems."  Esther's  foster- 
father  becomes  vizier,  and  Shahrazad's  father  is  also  vizier. 
Shahrazfid's  plan  is  helped  forward  in  the  Nights  by  Din£z&d, 
who  is,  according  to  Mas'Qdl,  her  slave  girl,  or,  according  to 
other  MSS.,  her  nurse,  and,  according  to  the  Fthrist^  the  king's 
stewardess.  The  last  account  comes  nearest  to  Esther  ii.  15, 
where  Esther  gains  the  favour  of  the  king's  chamberlain,  keeper 
of  the  women.  It  is  dso  to  be  noted  that  Ahasuenis  is  read  to 
at  night  when  he  cannot  sleep  (Esther  vi.  i).  And  it  js  just  pos- 
sible that  it  is  worth  notice  that,  though  the  name  of  Ahasuerus 
corresponds  to  XerXes,  Josephus  identifies  him  with  Artaxerxes  I. 

Now  it  may  be  taken  as  admitted  that  the  book  of  Esther 
was  written  in  Persia,  or  by  one  who  had  lived  in  Persia,  and 
not  earlier  than  theAsrd  century  B.C.  If  now  there  is  real  weight 
in  the  points  of  contact  between  this  story  and  the  Arabian 
Nights — and  the  points  of  difference  cannot  be  held  to  outweigh 
the  resemblances  between  two  legends,  each  of  which  is  neces- 
sarily so  far  removed  frorii  the  hypothetical  common  source — 
the  inference  is  important  for  both  stories.  On  the  one  hand, 
it  appears  that  (at  least  in  part)  the  book  of  Esther  draws  on 
a  Persian  source;  on  the  other  hand,  it  becomes  probable  that 
the  Nights  are  older  than  the  Sfts&nian  period,  to  which.  Lane 
(iii.  677)  refers  them. 

.  It  is  a  piece  of  good  fortune  that  Mas*(ldX  and  the  Pihrist 
give  us  the.information  dted  above.  For  in  general  the  Moslems, 
though  very  fond  of  stories,  are  ashamed  to  recognize  them  as 
objects  of  Uterary  oiriosity.  In  fact,  the  next  mention  of  the 
Nights  is  found  only  after  a  lapse  of  three  centuries.  MaqrIzI, 
describing  the  capital  of  Egypt,  quotes  from  a  work  of  Ibn  Sa*Id 
(c.  A.D.  1250),  who  again  dtes  an  older  author  (Ai-j^ortobl),  who, 
in  qpeaking  of  a  love  affair  at  the  court  of  the  caliph  Al-Amir 
(X097-XX30),  says  "  what  is  told  about  it  resembles  the  romance 
of  Al-BfttUl,  or  the  Thousand  and  One  Nights  "  (9»^/,  BOUq 
cd.,  i.  48$,  ii.  xSi). 

That  the  Nigkit  wUcb jre  hftve  *i« jaoUb«Lorigbal.lTBiisUitlon 


of  the  Hadf  Afsine  is  certain,  for  the  greater  paxt  of  the  storiet 
are  of  Arabian  oxigin,  and  the  whole  is  so  thoroughly  Mahom- 
medan  that  even  tht  princes  of  remote  ages  who  are  introduced 
Speak  and  act  as  Moslems.  It  might  be  conceived  that  this 
is  due  to  a  gradual  process  of  modernization  by  successive 
'generations  of  story-tellers.  But  against  this  notion,  which 
has  been  entertained  by  some  scholars,  Lane  has  remarked  with 
justice  that,  much  as  MSS.  of  the  Nights  differ  from  one  another 
in  points  of  langoage  and  style,  in  the  ord6r  of  the  tales,  and  the 
division  into  nights,  they  are  all  so  much  at  one  in  essentials 
that  they  must  be  regarded  as  derived  from  a  single  original. 
There  is  no  trace  of  a  recension  of  the  text  that  can  be  looked 
on  as  standing  nearer  to  the  Hezdr  Afsdne.  And  the  whole  local 
colour  of  the  work,  in  point  of  dialect  and  also  as  regards  the 
manners  and  customs  described,  dearly  belongs  to  Egypt  as 
it  was  from  the  14th  to  the  x6th  century.  Some  points,  as 
De  Sacy  and  Lane  have  shown,  forbid  us  to  place  the  book  earlier 
than  the  second  half  of  the  xsth  century.  Galland's  MS.  copy, 
again,  was  in  existence  in  1548.  Lane  accordingly  dates  the 
work  from  the  dose  of  the  xsth  century  or  the  beginning  of  the 
x6th,  but  this  date  appears  to  be  too  late.  For  Abu'l-Mahftsin, 
an  Egyptian  historian  who  died  in  1470,  writing  of  lilamdi,  a 
famous  highwayman  of  Bagdad  in  the  loth  century,  remarks 
that  he  is  probably  the  figure  who  used  to  be  popularly  spoken 
of  as  Almiad  al-Danaf  (ed.  JuynboU  u.  305).  Now  in  the  Nights 
Ahmad  al-Danaf  reaUy  plays  a  part  corresponding  to  that  of 
the  historical  ^amdi,  being  now  a  robber  (Lane  iL  404)  and 
again  a  captain  of  the  guard  (Lane  ii.  249).  It  would  seem  that 
Abul-Mahftsin  had  read  or  heard  the  stories  in  the  Nig^, 
and  was  thus  led  to  compare  the  historical  with  the  fictitious 
character.  And,  if  this  be  so,  the  Nights  must  have  been 
composed  very  soon  after  X450.^ 

No  doubt  the  Nights  have  borrowed  much  from  the  Hadr 
AfsSntf  and  it  is  not  improbable  that  even  in  the  original  Arabic 
translation  of  that  work  some  of  the  Persian  stories  were  replaced 
by  Arab  ones.  But  that  our  Nights  differ  very  much  from  the 
Hegdr  Afsdne  is  further  manifest  from  the  drcumstance  that, 
even  of  those  stories  in  the  Nights  which  are  not  Arabian  in 
origin,  some  are  borrowed  from  books  mentioned  by  Mas'(\dl 
as  distinct  from  the  Hezdr  AJsdne,  Thus  the  story  of  the  king 
and  his  son  and  the  damsd  and  the  seven  viziers  (Lane,  ch. 
xxi.  note  sx)  is  in  fact  a  version  of  the  Book  of  Sindbdd* 
while  the  story  of  Jall'&d  and  his  son  and  the  vizier  ShammSs 
(M'Naghten  iv.  366  seq.;  d.  Lane  iii.  530)  corresponds  to  the 
book  of  Ferza  and  SUnds.* 

Not  a  few  of  the  tales  are  unmistakably  of  Indian  or  Persian 
origin,  and  in  these  poetical  passages  are  rardy  inserted.  In 
other  stories  the  scene  lies  in  Persia  or  India,  and  the  source  is 
foreign,  but  the  treatment  thoroughly  Arabian  and  Mahomme- 
dan.  Sometiihes,  indeed,  traces  of  Indian  origin  are  perceptible, 
even  in  stories  in  which  H&rQn  al-Rash!d  figures  and  the  scene 
is  Bagdad  or  Ba$ra.^  But  most  of  the  tales,  in  substance  and 
form  alike,  are  Arabian,  and  so  many  of  them  have  the  capital 
of  the  caliphs  as  the  scene  of  action  that  it  may  be  guessed  that 
the  author  used  as  one  of  his  sources  a  book  of  tales  taken  from 
the  era  of  Bagdad's  prosperity. 

The  late  date  of  the  Nights  appears  from  sundry  anachronisms. 
In  the  story  of  the  men  transformed  into  fish — ^white,  blue, 
yeUow  or  red  according  as  they  were  Moslems,  Christians,  Je^ 
or  Magians  (Lane  i.  99) — the  first  three  colours  afe  those  of 

*  The  hypotneas  of  gradual  and  complete  modernization  is  also 
opposed  to  the  fact  that  the  other  romances  used  by  Cairene  story- 
tellers (such  as  those  of  'Antar  and  of  Saif)  retam  their  original 
local  colour  through  all  variations  of  language  and  style. 

<  The  Syriac  Sxndibdn^  the  Greek  Syntipas,  and  the  Seoem  Sagu 
of  the  European  West. 

'  De  Sacy  and  Lane  suppose  that  the  original  title  of  the  Arabic 
translation  of  the  Hndr  Afsdne  was  The  Thousand  Nights.  But 
most  MSS.  of  Mas'Qdt  already  have  The  Thousand  and  One  Nights^ 
which  is  also  the  name  given  by  Maqrizi.  Both  dphers  pertxape 
mean  only  ■"  a  very  great  number,"  and  Fleischer  (De-  ^ssis 
Habichtianis,  p.  4)  has  shown  that  loox  is  ^certainly  used  m  diis 
sense. 

*  Qtldemeister,  Vf  rfons  indrns,  p.,  89  scq.^ 
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Um  turbans  which,  ia  1301;  Mahommed  b.  KalaSin  of  Egypt 
comraanded  his  Moslem,  Christian  and  Jewish  subjects  xespec- 
tively  to  wear.^  Again,  in  the  stocy  of  the  humpback^  whose 
scene  is  laid  in  the  9th  centuiy,  the  talkative  barber  says, "  this 
is  the  3rear  653  "  (i»  a.d.  1255;  Lane,  i.  332,  writes  263,  but  see 
his  note),  and  mentions  the  caliph  Mostan$tr  (d.  1242),  who  is 
incorrectly  called  son  of  Mosta^L*  In  the  same  story  sevcial 
I^ces  in  Cairo  are  mentioned  which  did  not  esdst  till  long  after 
the  9th  century  (see  Lane  L  379).'  The  very  rare  editi<»  of  the 
first  soo  nights  published  at  Calcutta  in  1814  q>eaks  of  cannon, 
which  are  first  mentioned  in  Egypt  in  1383;  and  all  editions 
sometimes  speak  of  coffee,  which  was  discovered  towards 
the  end  of  the  14th  century,  but  not  generally  used  till  200 
years  later.  In  this  and  other  points,  e,g,  in  the  mention  of  a 
mosque  founded  in  1501  (Lane  in.  608),  we  detect  the  hand 
of  later  interpohitors,  but  the  extent  of  such  inteipolations 
can  hardly  perhaps  be  detennined  even  by  a  collation  of  all 
copies.  For  the  nature  and  causes  of  the  variations  between 
different  copies  the  reader  may  consult  Lane,  ui.  iiyS,  who 
explains  how  transpositions  actually  arise  by  transcribers 
trying  to  make  up  a  complete  set  of  the  tales  from  several 
imperfect  copies. 

Many  of  tha  tales  in  the  NigfOs  have  -an  historical  basis,  n 
Lane  has  shown  in  bis  notes.  Other  cases  in  point  might  be 
added:  thus  the  chronicle  of  Ibn  al-jauzl  (d.  a.o.  xaoo) 
contains  a  narrative  of  ^amar,  -slave  prl  of  Shaghb,  the  mother 
of  Moqtadir,  which  is  the  source  of  the  tale  in  Lane  L  310  seq., 
and  of  another  to  be  found  in  M'Na^ten  iv.  557  seq.;  the  latter 
is  the  better  story,  but  departs  so  far  from  the  cdginal  that 
the  author  must  have  had  no  more  than  a  general  recollection 
of  the  narrative  he  drew  oru*  There  are  other  cases  in  the 
Ni^  of  two  tales  which  are  only  variations  of  a  single  theme, 
or  even  in  certain  parts  agree  almost  word  for  Irord.  Some  tales 
are  mere  compounds  of  different  stories  put  together  without 
any  art,  but  these  perhaps  are,  as  Lsne  conjectures,  later 
additions  to  the  book;  yet  the  collector  himself  was  no  great 
literary  artist.  We  must  picture  him  as  a  professionid  story- 
teller equipped  with  a  mass  of  miscellaneous  reading,  a  fluent 
power  of  narration,  and  a  ready  faculty  for  quoting,  or  at  a 
push  improvising,  verses.  His  stories  became  popular,  and  were 
written  down  as  he  told  them^baxdly  written  by  himself, 
else  we  should  not  have  so  many  variaticos  in  the  text,  and  such 
insertions  of  **the  narrator  says,"  ''my  noble  sirs,"  and  the 
like.  The  frequent  coarseness  of  tone  is  proper  to  the  condition 
of  Egyptian  society  under  the  Mamehike  sultans,  and  would 
not  have  been  tolerated  in  Bagdad  in  the  age  to  which  so  many 
of  the  tales  rder.  Yet  with  all  thdr  faults  the  Nighis  have 
beauties  enough  to  deserve  their  popularity,  and  to  us  their 
merit  is  enhanced  by  the  pleasure  we  feel  in  being^  transported 
into  so  entirely  novd  a  state  of  sodety; 

The  Thousand  and  Ons  Nighis  became  known  in  £uiope  through 
A.  Galland's  French  version  (12  vols.  I2m0|  Paris,  1701.-1712); 
the  publication  was  an  event  in  liters^/  history,  the  influence 
of  which  can  be  traced  far  and  wide.  Inis  translation,  however, 
l^t  much  to  be  desired  in  point  of  accuracy,  and  especially  failed 
to  reproduce  the  colour  of  the  original  with  the  exactness  n^iich 
those  who  do  not  read  merely  ior  amusement  must  desire.  It  was 
with  a  special  view  to  the  remedying  of  these  defects  that  E.  W. 
Lane  produced  in  1840  his  admirably  accurate,  if  somewhat  stilted, 
translation,  enriched  with  most  valuable  notes  and  a  discussion  of 
the  origin  of  Uie  work  ^lew  edition,  with  some  additional  notes, 
3  vols.  8vo,  London,  1859).  Lane's  translation  omits  the  tales 
which  he  deemed  uninterestmg  or  unfit  for  a  European  public.  Sir 
Richard  Burton's  unezpurgated  Endish  translation,  with  elaborate 
notes,  was  issued  in  10  vols.,  1885^1886,  with  six  snpplementary  vote., 
1887-1888.  A  new  French  venioa  (1899  seq.)  was  undertaken 
bv  J.  C.  Mardnis.  Of  the  Arabic  text  of  the  Ni^  the  principal 
eciiuons  are — (i)  M'Naghten's  edition  (4  vols.  8V0,  Cakutta, 
1839-1842);  (2)  the  Breslau  edition  (12  vols.,  lamo,  1835-1843), 
the  first  8  vols,  by  Habicht,  the  rest  by  Fleischer  (compare  as  to 
the  defecu  of  Habicht's  work,  Fleischer,  De  jicssis  UabichtUmis. 


Seethe 


«^  De  Goeje  in  Gidt  (187^, ».  99?^]  ^' 


Mostanfir.' 


•  X836):  Cs)  the  first  BOliq  ttfitioa  (4  vols..  i86»-i869). 
I  Bmiatrapau  dss  ouor.  araJbss  (1901).  vol  Iv.,  by  V.  Chauvm, 

(M.  J.  DB  G.) 

THBAGB,  a  name  which  was  applied  at  vaiioua  periods 
to  areas  of  diflierent  extent.  For  the  purposes  of  this  article 
it  will  be  taken  in  its  most  restricted  sense,  9A  signifying  the 
Roman  province  which  was  so  called  after  the  district  that 
intervened  between  the  river  later  (Danube)  and  the  Hscmus 
Mountains  (Balkan)  had  been  formed  uito  the  separate  provinces 
of  Moesia,  and  the  region  between  the  riven  Strymon  and  Nestus, 
which  induded  Philippi,  had  been  added  to  Macedonia.  The 
boundaries  of  this  were— towards  the  N.  the  Haemus,  on  the  £. 
the  Euxine  Sea,  on  the  S.  the  Prqpontls,  tbi  Hellespont  and 
the  Aegean,  and  towards  the  W.  the  Nestus.  The  most  dis- 
tinguishing features  of  the  country  were  the  chain  of  Rhodope 
(Despoto-dagh)  and  the  river  Hcbrus  (Maritza).  The  foroMih: 
separates  at  its  northemmost  point  from  the  Haemus,  at  right 
angles,  and  runs  southward  at  fint,  neariy  paralld  to  the  Nestus, 
until  it  appioadies  the  sea,  when  it  takes  an  easterly  direction 
(See  Virg.  Gsorg.  iil.  351).  Several  of  the  summits  of  this  chain 
are  over  7000  ft.  in  height.  The  Hebrus,  together  with  its 
tributaries  wfaidi  flow  into  it  from  the  north,  east  and  west, 
drains,  almost  the  whole  of  Thrace.  It  starts  from  near  the 
point  of  junction  of  Haemus  and  Rhodope,  and  at  first  takes 
an  easterly  direction-,  the  chief  town  which  lies  on  itt  banks 
in  the  eaiiier  part  of  its  ooune  beiig  PhlKppopolis;  but  when 
it  teaches  the  stiU  more  important  dty  of  HadrUnopolis  it 
makes  a  sharp  bend  towards  the  south,  and  enten  the  sea  nearly 
opposite  the  island  of  Samothraoe.  The  greater  part  of  the 
country  is  hilly  and  irregular,  thou^  there  are  considerable 
plains;  but  besides  Rhodope  two  other  tolerably  definite  chains 
intersect  it,  one  of  whidi  descends  fo>m  Haemus  to  Adxianople, 
while  the  other  follows  the  coast  of  the  Euxine  at  no  great 
distance  inland.  One  district  hi  the  extieme  north-west  of 
Thrace  lay  beyond  the  watershed  separating  the  streams  that 
flow  into  the  Aegean  from  those  that  reach  the  Danube:  this 
was  the  territory  of  Sardica,  the  modem  Sophia.  In  the  later 
Roman  period  two  main  lines  of  road  passed  through  the  country 
One  of  these  skirted  the  southern  coast,  being  a  continuation 
of  the  Via  Egnatia,  which  ran  from  Dyrrhachium  to  Thessalonica, 
thus  connecting  the  Adriatic  and  the  Aegean;  it  became  of  the 
first  importaitoe  after  the  foundation  of  Constantinople,  becausiB 
it  was  the  dbect  line  of  communication  between  that  dty  and 
Rome.  The  other. followed  a  north-westerly  course  throus^ 
the  interior,  from  Constantinople  by  Hadrianopolis  and  Philip- 
popolis  to  the  Haemus*  and  thence  by  Naissus  (Nidi)  through 
Moe^  in  the  direction  of  Pannonia,  taking  the  same  route  by 
which  the  railway  now  runs  from  Constantinople  to  Belgrade.' 
The  climate  of  Tbiwot  was  regarded  by  the  Greeks  as  very  severe,' 
and  that  country  was  spoken  of  as  the  home  of  the  north  wind« 
Boreas.  The  coast  in  the  direction  of  tlie  Euxine  also  was 
greatly  feared  by  sailors,  as  the  harbours  were  few  and  the  sea 
proverbially  tempestuous;  Imt  the  southern  diore  was  more 
attractive  to  navigatora,  and  here  we  find  the  Greek  colonies 
of  Abdera  and  Mesambria  on  the  Aegean,  Perinthus  on  the 
Propontis,  and,  the  most  famous  of  all,  Byzantium,  at  the 
meeting-pdnt  of  that  sea  and  the  Bosporus.  Another  place 
which  proved  attractive  to  colonists  of  that  race  was  the  curious 
narrow  strip  of  ground,  called  the  Thradan  Chersonese,  that 
intervened  between  the  Hdlespont  and  the  Bay  of  Mdas,  which 
penetrates  far  into  the  land  on  its  northern  dde.  Among  the 
dties  that  occupied  if  the  most  important  were  Scstos  and 
Callipolis  (GallipoK).  In  order  to  prevent  the  incursions  of  the 
Thradans,  a  wall  was  built  across  its  isthmus,  which  was  less 
than  5  lA.  in  breadth.  The  north-eastern  portion  of  the 
Aegean,  owing  to  its  proximity  to  the  coast  of  Thrace,  was  known 
as  the  Thradan  Sea,  and  in  this  were  situated  the  islands  of 
Thasos,  Samothrace  and  Imbros. 

HisUfry. — ^The  most  striking  archaeologjca!  monuments  of 
the  prehistoric  period  are  the  sepulchral  mounds,  which  are 
found  by  thousands  in  various  parts  of  the  country,  especially  in 
the  neighbourhood  of  the  andent  towns.  As  Roman  bn^ementi^ 
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and  <»iiament8  have  been  found  in  some  of  them,  it  is  plain 
that  this  mode  of  burial  continued  to  be  practised  until  a 
Lite  period.  The  country  was  overrun  several  times  by  Darius 
and  bis  gienerab,  and  the  Thradan  Greeks  contributed  120 
ships  to  the  armament  of  Xerxes  (Herod,  vii.  185).  The  most 
powerful  Thradan  tribe  was  that  of  tiw  Odiysae,  whose  king, 
Teres,  in  the  middle  of  the  5th  century  b.c.  extended  his 
dominion  so  as  to  indude  the  greater  part  of  Thrace.  During  the 
Pdoponnestan  War  his  son  SItalces  was  an  ally  of  some  impor- 
tance to  the  Athenians,  because  he  kej^  in  check  the  Macedonian 
monarch,  who  opposed  the  interests  of  the  Athenians  in  the 
Chalddic  peninsula.  Again,  in  the  time  of  Philip  of  Macedon 
we  find  Cenobleptes,  who  ruled  the  south-eastern  portion  of 
the  country,  exercising  an  important  influence  on  the  policy 
of  Athens.  During  the  early  period  of  the  Roman  Empire  the 
Thradan  kings  were  allowed  to  maintain  an  independent  sove- 
reignty, while  acknowledging  the -suzerainty  of  Rome,  and  it 
was  not  until  the  reign  of  Vespasian  that  the  country  was  reduced 
to  the  form  of  a  province  (Kalopathakas,  De  Thracia,  ^otincia 
romanaf  1894;  Mommsen,  Roman  Provinces,  £ng.  trans.,  x886). 
•From  its  outlying  position  in  the  noorthem  part  of  the  Balkan 
peninsula  it  was  opuch  exposed  to  the  inroads  of  barl)arian 
invaders.  It  was  overrun  by  the  Goths  on  several  eccasions, 
and  subsequently  by  the  Huns;  but  its  proximity  to  Constanti- 
nople caused  its  fortunes  to  be  closdy  coimected  with  those  of 
that  dty,  from  the  time  when  it  became  the  capital  of  the  Eastern 
Empire.  In  the  course  of  the  middle  ages  the  northern  parts  of 
Thrace  and  some  other  districts  of  that  countiy  wece  occupied  by 
a  Bulgarian  population;  and  in  1361  the  Turks  piade  thcmsdves 
masters  of  Adiianople,  which  for  a  time  became  the  Turkish 
capital.  When  Constantinofde  fell  in  1453  the  whole  country 
passed  into  the  hands  of  the  Turks,  and  in  their  possession  it 
remained  until  1878,  when,  in  ^accordance  with  the  provisions 
of  the  Treaty  of  Berlin,  the  northern  portion  of  it  was  placed 
under  a  separate  administration,  with  the  title  of  Eastern 
RumeUa;  this  province  has  now  become,  to  all  intents  and 
purposes,  a  part  of  the  prindpality  of  Bulgaria.  The  population 
IS  composed  of  Turks,  Greeks  and  Bulgarians.  (H.  F.  T.) 

Ancienl  Peoples, — The  name  "  Thradans,"  from*  being  used 
both  ethnically  and  geographically,  has  led  to  confusion.  There 
were  the  true  indigenous  Thradans  and  alsa  Celtic  tribes  such 
as  the  Trcres  in  the  early  period,  the  Getae  and  Trauu  later,  and 
the  Gallic  Scordisd  in  Roman  days.  These  were  the  "  red  " 
Thradans  of  Greek  writers,  and  they  differed  not  merdy  in 
physique  and  complexion,  but  also  in  thdr  customs  and  religion 
from  the  native  Thradans  (Herod,  v.  14).  The  native  Thradans 
were  inferior  in  morals,  allowing  their  girls  complete  licence 
till  marriage.  The  chief  native  ddties  were  Dionysus,  Ares 
andBendis  (Artemis),  but  many  of  these  tribes  had  Oltic  chiefs, 
who  traced  their  descent  from  and  worshipped  a  god  called 
Hermes  by  the  Greeks,  but  possibly  Odin.  The  substantial 
features  of  the  andent  Dionysiac  rites,  including  a  ritual  play 
by  "goat-men"  carrying  a  wooden  phallus,  may  still  be 
seen  at  Bisye,  the  old  residence  of  the  Tiuadan  kings  (see  R.  M. 
Dawkins  in  Hellenk  Journal,  1906,  p.  191).  The  true  Thradans 
were  part  of  that  dark-complexioned,  long-skulled  race,  which 
had  been  in  the  Balkan  peninsiila  from  the  Stone  Age,  closdy 
akin  to  the  Pelasgians  {q.v.),  the  aborigines  of  Greece,  to  the 
ligurians,  the  aborigines  of  Italy,  and  to  the  Iberians.  The 
name  "  lUyrian  "  (see  Illyua)  was  applied  to  all  .the  tribes  of 
this  stpck  who  dwelt  west  of  the  ncrthen  extensions  of  the 
Pindus  range  and  in  what  was  termed  Upper  Macedoua  in  later 
times,  and  who  .extended  right  up  to  the  head  of  the  Adriatic 
In  Homer  the  name  Macedonia  is  not  yet  known,  and  the  term 
Thradan  is  applied  to  all  the  tribes  dwdling  from  Pieria  to  the 
Euxine.  There  is  no  well-defined  difference  between  aboriginal 
Thradans  and  lUyrians.  Thus  there  was  an  Dlyrian  tribe  Brygi, 
a  Thradan  one  Bryges;  some  of  the  latter  had  passed  into  Asia 
and  settled  in  the  land  called  from  them  Phrygia,  whence  some 
cf  them  later  passed  Into  Armenia;  some  of  the  Mysians  (regarded 
.l>y  Sttabo  as  Thradans)  bad  also  crossed  into  what  was  later 
known  as  Mysia:  dosdy  connected  with  the  Myiiaiis  were  the 


Dardanii,  kA  Trojan  fame,  who  had  a  dty  Dardania  or  Dafdanus. 
In  Strabo's  time  a  tribe  called  Dardanii,  then  reckoned  Illyrian, 
living  next  the  Thradan  Bessi  (in  whose  land  was  the  oldest 
orade  of  Dionysus),  were  probably  as  much  Thradan  as  Ulyiian. 
All  the  Thradan  and  Illyrian  tribes  tattooed,  thus  being  dis- 
tingiushed  from  the  Celtic  tribes  who  had  conquered  many  of 
thenL  Hie  Thradans  differed  only  dialectically  from  the  Illyrians 
(Strabo),  thdr  tongue  being  closdy  allied  to  Greek.  The 
Thracians  of  the  region  from  Olympus  to  the  Pangaean  district, 
usually  regarded  as  rude  tribes,  had  from  a  very  early  time  worked 
the  gold  and  silver  of  that  region,  had  begun  to  strike  coins 
almort  as  early  as  the  Greeks,  and  displayed  on  them  much  artistic 
skill  and  originality  of  types.  The  most  famous  Were  the  Bisaltae, 
the  Orresdi,  Odomantes  and.Edom.  Alexander  I.  of  Macedon 
on  bis  conquest  of  the  Bisaltae  adopted  the  native  coinage, 
merdy  plachig  on  it  his  own  name  (see,  fiuther,  NviasMAtics: 
Greek,  §§  Thrace  and  Macedonia).  They  were  famous  fox 
their  skill  in  music  and  literature.  Orpheus,  Linus,  Thamyris 
and  Eumolpus  were  theirs,  and  in  later  days  the  Dardanii  were 
noted  for  their  love  qf  mu^c  as  w^  as  for  thdr  undeanlines& 

Sec  Herodotus  v.  3-8;  H.  Kiepert,  Lehrhuch  der  aUen  G&graphte 
(Berlin,  1878);  A.  Bou£,  La  Turquie  d" Europe  (4  vols.,  Paris,  1840) ^ 
G.  Finiay.  Histoty  of  Crteu,  vols.  lAw.  (Oxford,  1877);  W.  Ridge- 
way,  Early  Age  of  Greece,  i.  351  scq.  (Cambridge,  1902) ;  Tomas- 
chck.  Die  alten  Tkraker  (i893-i895);.Hillcr  von  Gaertriiuren,  De 
Graecorum  fabulis  ad  Thraces  periinenlibus  (1886).  (WT  Rl) 

THRALU  a  slave,  a  captive  or  bondman,  a  term  espedally 
applied  to  the  serfs  (Lat.  servi)  of  the  early  northern  Teutonic 
peoples.  It  only  occurs  in  Old  English  as  a  word  boorowed  from 
the  Norse,  the  proper  term  in  Old  English  being  "theow" 
Q^eew);  the  led.  >ra£^  (Dan.  trad,  Swed.  iral)  is  probably 
represented  by  OV  H.  Ger.  dregU,  trigil,  IrikU,  a  slave,  and 
would  therefore  be  derived  from  the  root  meaning  "  to  rtm," 
seen  in  O.  Eng.  ^aepan,  Goth,  thagjan,  cf.  Or.  rptxew't  Skeat 
{Elym.  Diet.,  1898)  compares  the  "  trochilus  "  (Gr.  rpox^Xos), 
the  small  burd  that  accordii^  to  Herodotus  waits  or  attends 
on  the  crocodile  and  picks  insects  out  of  his  teeth. 

THRASEA  PAETUS,  PUBUUS  CL0DI17S.  Roman  senator 
and  Stoic  philosopher,  lived  during  the  reign  of  Nero.  He 
was  the  husband  of  Arria  the  daughter  of  Arria  iq.v.),  father>in- 
law  of  Helvidius  Priscus,  and  a  friend  and  kinsman  of  the  poet 
Persius.  He  was  bom  at  Patavium,  and  belonged  to  a  dis- 
tinguished and  wealthy  family.  The  circumstances  under  which 
he  came  to  settle  in  Rome  are  unknown.  At  first  he  was  treated 
with  great  consideration  by  Nero,  probably  owing  to  the  influence 
of  Seneca,  and  became  consul  in  ajd.  56  and  one  of  the  keepers 
of  the  Sibylline  books.  In  57  he  supported  in  the  senate  the 
cause  of  the  Cilidan  envoys,  who  came  to  Rome  to  accuse  thdr 
late  governor,  Cossutianus  Capito,  of  extortion.  In  59  Thrasea 
first  openly  showed  his  disgust  at  the  behaviour  of  Kero  and  the 
obsequiousness  of  the  senate  by  retiring  \vithout  voting  after 
the  emperor's  letter  justifying  the  murder  M  Agrippina  had 
been  read.  In  62  he  prevented  the  execution  of  the  praetor 
Antistius,  who  had  written  a  libd  upon  the  emperor,  and  per- 
suaded the  senate  to  pass  a  milder  sentence.  Nero  showed  his 
d^leasure  by  refusing  to  recdve  Thrasea  when  the  senate 
went  in  a  body  to  o£fer  its  congratulations  on  the  birth  of  a 
princess.  From  this  time  (63)  till  his  death  in  66  Thrasea 
retired  into  private  life  and  did  not  enter  the  senate-house 
again.  But  his  death  had  been  decided  upon.  The  simplidty 
of  his  life  and  Us  adherence  to  Stoic  prindples  were  looked 
upon  as  a  reproach  to  the  frivolity  and  debaucheries  of  Ni^o, 
who  "  at  last  yearned  to  put  Virtue  itself  to  death  in  the  persons 
dl  Thrasea  and  Soranus"  (Tadtos).  Cossutianus  Capito,  the 
son-in-law  of  Tigellinus,  who  had  never  forgiven  Thrasea  for 
securing  his  condemnation,  and  Eprius  Marcellus  undertook 
to  conduct  the  prosecution.  Various  charges  were  brought 
against  him,  and  the  senate,  aw«d  by  the  presence  of  luge  bodies 
of  troops,  had  no  alternative  but  to  condemn  him  to  death. 
When  the  news  was  brought  to  Thrasea  at  Ws  house,  where  he 
was  entertaining  a  number  of  friends,  he  retired  to  his  chamber, 
and  had  the  vdns  of  both  his  arms  opened.    TiiC  narrative 
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of  Tadtttt  breaks  off  at  the  nottent  when  Umatt  wu  about  to 
address  Demetrius,  the  Cynic  philosopher,  with  whom  he  had 
previously  on  the  fatal  day  held  a  conversation  on  the  nature 
of  the  soul.  Thrasea  was  the  subject  oi  a  panegyric  by  Aralenus 
Rusticus,  one  oi  the  tribunes,  who  had  <^ered  to  put  his  veto 
on  the  decree  of  the  senate,  but  Thrasea  refused  to  allow  Um 
to  throw  his  life  away  uselessly.  Thrasea's  own  model  of  life 
and  conduct  was  Cato  of  Utica,  on  whom  he  had  written  a 
panegyric,  one  of  Plutarch's  chid  authorities  in  his  biography 
of  Cafo. 

See  Tacitus,  Annds  (ed.  Fnmeaux),  xiii.49,  xiv.  is.  48.  xv.so-as, 
xvi.  aXrSSi  containinK  a  full  account  of  his  tnal  and  coadttnnation. 
Hist.  ii.  91,  iv.  5;  Dio  Cassius  lici.  15,  Ixii.  36;  Juvenal  v.  ^6; 
W.  A.  Schmidt,  Geschichu  der  Denk-  und  Claubenstreiheit  (Berfm, 
1847):  Merivale,  Hist,  of  the  Romans  under  the  Empire,  ch.  55; 
F.  Henche,  Ztoei  Ckaracterhiider^  on  Diosenes  of  Sinope  and  Paetus 
(Lucerne,  1865):  mooograpba  by  A.  S.  Hoitaema  (Gromngen, 
1852);  and  G.  Joachim  (Lahr,  18^8);  see  also  Pauly-Wtssowa's 
Realencydcpddie  der  classisehen  Aftertumswissenschaft  (1900),  iv. 
pt  I. 

THRA8HIN0,  or  Thxesexmo  (from  ''to  thrash,"  O.  Eng. 
kerscanf  cf.  Ger.  dreschcHt  Du.  dorscken,  kc),  the  process  by 
which  the  grain  or  seed  of  cultivated  plants  is  sqNirated  from 
the  husk  or  pod  which  contains  it. 

Historical. — It  is  probable  that  in  the  earliest  times  the  little 
grain  that  was  raised  was  shelled  by  hand,  but  as  the  quantity 
increased  doubtless  the  grain  was  beaten  out  with  a  stick  or 
the  sheaf  beaten  upon  the  ground.  An  improvement  on  this, 
as  the  quantity  further  increased,  was  the  practice  of  the  ancient 
Egyptians  and  Israelites  of  spreading  out  the  loosened  sheaves 
on  a  circular  enclosure  of' hard  ground  50  to  100  ft.  in  diameter, 
and  driving  oxen,  sheep  or  other  animals  round  and  round 
over  it  so  as  to  tread  out  the  grain.  This  enclosure  was  placed 
on  an  elevated  piece  of  ground  so  that  when  the  straw  was 
removed  the  wind  blew  away  the  chaff  and  left  the  com.  This 
method,  however,  damaged  part  of  the  grain,  and  as  civilization 
advanced  it  was  partially  superseded  by  the  thrashing  sledge— 
the  ckaraU  of  Egypt  and  the  morag  of  the  Hebrews — a  heavy 
frame  mounted  with  three  or  more  rollers,  sometimes  spiked, 
which  revolved  as  it  was  drawn  over  the  spread  out  com  by 
two  oxen.  A  common  sledge  with  a  ridged  or  grooved  bottom 
was  also  used.  Similar  methods  to  these  were  used  by  the 
Greeks  and  are  still  employed  in  backward  countries.  In  Italy 
a  tapering  roller  fastened  to  an  upright  shaft  in  the  centre  of 
the  thrsshing  floor  and  pulled  round  from  the  outer  end  by  oxen 
is  still  in  vogue  and  would  seem  to  be  a  descendant  of  the  Roman 
Irihulum^  OI  roller  sledge. 

Doubtless  the  flail  was  evolved  from  the  early  method  of  using 
the  stick.  It  seems  to  have  been  the  thrashing  implement  in  general 
use  in  all  Northern  European  countries,  and  was  the  chief  means 
of  thrashing  p^xn  as  late  as  i860.  It  was  known  to  the  Japanese 
from  the  earliest  times,  and  was  probably  used  in  conjunction  with 
the  stripper,  an  implement  fashioned  very  much  like  a  large  comb, 
with  the  teeth  made  of  hj^d  wood  ana  pointing  upwards.  The 
straw  after  being  rca(>ed  was  brought  to  this  and  combed  through 
Inr  hand,  the  heads  being  drawn  on  and  afterwards  thrashed  on  the 
tnrashing  floor  by  the  flail.  At  the  present  day  just  such  an 
implement,  known  as  a  "  heckle,"  is  used  for  combing  the  bolls 
or  heads  off  flax  or  for  straightening  the  fibre  in  the  after 
treatment. 

The  flail  consisted  of  two  pieces  of  wood,  the  handstaff  or  helve 
and  the  beater,  fastened  together  loosdy  at  one  end  by  a  thong  of 
raw  hide  or  eelricin,  which  made  a  very  durable  join.  The  handstaff 
is  a  light  rod  of  ash  about  5  ft.  long,  slightly  increanng  in  girth  at 
the  farther  end  to  allow  for  the  hole  for  the  thong  to  bind  it  to  the 
beater.  The  length  of  the  handstaff  enabled  the  operator  to  stand 
in  an  upright  position  while  working.  The  beater  is  a  wooden 
rod  about  30  in.  long,  made  of  ash,  though  a  more  compact  wood 
such  as  tlloni  is  less  likely  to  split.  This  also  has  a  hole  at  one  end 
for  the  thong  to  bind  it  to  the  handstaff.  The  shape  of  the  beater 
was  cylindrical,  of  about  1}  in.  diameter  and  constructed  so  that 
the  edge  of  the  grain  of  the  wood  received  the  force  of  the  blow; 
30  to  40  Mows  or  strokes  per  minute  was  theaveraee  speed. 

After  the  grain  had  been  beaten  out  by  the  flail  or  ground  out 
by  other  means  the  straw  was  carefully  raked  away  and  the  corn 
and  chaff  collected  to  be  separated  by  winnowing  when  there  was 
a  wind  blowing.  This  consisted  of  tossing  the  mixture  of  corn 
and  chaff  into  the  air  so  that  the  wind  carried  away  the  chaff  while 
the  grain  fell  back  on  the  thrashing  floor.  The  best  grain  fell 
— — *  while  the  lightest  grain  was  carried  dome  distance  ,bcfore 


faHmg;  drat  a  >ei7  roogh-ud^vady  grading  of  the  «rshi  was 
obtained.  It  was  also  performed  when  thm  was  do  wind  by  fanning 
while  pouring  the  mixture  from  a  vessel.  Later  on  a  fanning  or 
winnowing  rniB  was  invented.  All  ancient  bams  were  constructed 
with  large  doofs  giving  on  to  the  thrashing  floor  and  opening  in  the 
direction  of  the  wevaaling  winds  so  that  the  wina  couM  blow 
rkht  through  the  bam  and  across  the  thrashing  floor  for  the  purpose 
ot  winnowing  the  conu  The  flail  is  still  in  use  for  special  purposes 
such  as  flower  seeds  and  also  where  the  quantity  grown  is  so  small 
as  to  render  it  not  worth  white  to  ate  a  thza^iang  mill. 

With  regard  to  the  amount  of  grain  thrasjiM  in  a  day  by  the 
flail,  a  fair  avenge  quantity  was  8  bushels  of  wheat,  m  bushds  of 
oats,  16  bushds  ol  barley,  30  bushek  of  beans,  8  bu^bds  of  rye  and 
30  bushels  of  buckwheat) 

There  seem  to  have  been  many  attempts  to  devise  some  form  of 
power-driven  madiinery  for  thrashing.  In  17^  Michael  Mcnzies, 
a  Scotsman,  obtained  a  patent  for  a  power-driven  machine.  This 
was  a  contrivance  arranged  to  drive  a  large  number  of  flails  operated 
by  water  power,  but  though  worked  for  a  time  it  was  dot  particularly 
successful  The  first  practical  effort  leading  in  the  rignt  direction 
was  made  by  a  Scottish  farmer  named  Leckie  about  1758.  He 
invented  what  was  described  as  a  "  rotary  machine  omsisting  of 
a  set  of  cross  arms  attached  to  a  horizontal  shaft  and  enclowd  in 
a  cylindrical  case."  This  machine  did  not  work  very  well,  but  it 
demonstrated  the  superiority  of  the  rotary  motion  and  pointed 
out  the  lines  on  which  thrashing  machines  should  be  constructed..  ' 

The  first  really  successful  thrashinj;  machine— the  type  which  is 
embodied  in  modem  thrashers — was  invented  by  another  Scotsman 
named  Andrew  Meikle  in  1786  In  this  the  loosened  sheaves  were 
fed,  ears  first,  from  a  feeding  board  between  two  fluted  revoMng 
rollers  to  the  beating  cylinder.  This  cylinder  or  "  drum  "  was 
armed  with  four  iron-shod  beaters  or  span  of  wood  parallel  to  its 
axle,  and  these  stiildng  the  ears  of  com  as  they  protruded  from  the 
rollers  knocked  out  the  grain.  The  dmm  revolved  at  300  to  350 
revolutions  per  minute  and  carried  the  loose  grain  and  straw  on  to 
a  concave  neve  beneath  another  revolving  drum  or  rake  with  pegs 
whidi  mbbed  the  straw  on  to  the  concave  and  causnl  the  gram 
and  chaff  to  fall  through.  Another  revolving  rake  tossed  the  straw 
out  of  the  machine.  The  straw  thus  passing  under  one  peg  drum 
and  over  the  next  was  subjected  to  a  thorough  mbbiiw  and  tossing 
which  separated  the  arain  and  chaff  from  it.  These  tell  on  to  the 
floor  beneath,  ready  for  winnowing. 

A  later  devebpment  of  the  beater-dmm  was  to  fix  iron  pegs  on 
the  framcworlc,  and  thus  was  evolved  the  Scottish  "  peg-miU," 
which  remained  the  standard  type  for  nearly  a  hundred  yean 
and  is*  found  at  nearly  every  farmstead  in  bcotland  as  a  fixed 
machine  in  the  bam  to  the  pctsent  day,  though  in  many  cases  unused 
since  the  advent  of  the  portable  thrasher.  Further,  it  is  the  type 
adopted  in  America,  and  all  "  separatora  *'  in  use  on  the  great 
wheat  lands  of  "  the  West "  are  simply  modifications  of  the  peg- 
mill  principle.  In  Great  Britain,  however,  a  reversion  has  been 
made  to  toe  beating  or  robbing  principle,  where  the  -arms  of  the 
"  drum  "  rob  the  straw  against  an  encircling  concave  framework 
and  thus  shell  the  grain  out,  and  the  portable  thrashing  machines 
now  taken  from  farm  to  farm  are  all  constructed  on  this  principle. 
It  was  not  till  about  1800  that  a  machine  for  winnowing  was  invented 
to  work  as  part  of  Mcilde's  peg-drum  thrasher,  and  this  made  a 
complete  separator  or  thrasher  which  thrashed,  cleaned  and  delivered 
the  grain  at  one  operation.  Still,  these  machines  were  stationary, 
being  generally  built  up  in  homesteads  and  operated  by  water 
power,  and  the  unthrashed  com  had  to  be  brought  to  them.  Port- 
able tnrashing  machines  operated  by  horse  power  were  used  to  a 
smaH  extent,  but  the  work  was  very  hald  on  the  horses  and  took 
them  away  when  their  services  were  otherwise  required  on  the 
farm.  ^  When  steam  was  developed  as  a  motive  power  the  portable 
thrashingmachine became  more generaL 

When  Meikle  had  brought  together  the  peg-drum  and  concave 
he  had  solv^  the  difficulty  of  mechanical  thrashing.  The  develop- 
ment of  the 'machine  to  the  efficiency  of  the  modern  thrasbo*  was 
ver/  gradual,  and  was  in  the  direction  of  greater  speed  to  the  drum 
ana  more  beaten  on  it,  and  improved  arrangements  to  ensure  a 
clean  sample  of  grain.  It  is  senerall]^  supooscd  that  each  part 
was  invented  and  perfected  singly,  but  in  rraltty  the  early  experi- 
menten  had  tried  to  make  a  complete  separathig  maditnc.  In  fact 
they  covend  the  wh(^  ground  in  theory  bdore  any  main  features 
were  made  practical. 

The  Modem  Thrashing  Machine.-— Tht  present-day  thrashing 
machine  embodies  the  main  features  of  MeOde's  machine  and 
will  thrash  up  to  x6  quarters  of  oats  per  hour,  depending  on 
the  sise  of  the  same.  There  are  no  fluted  roUeis  at  the  feed, 
the  sheaves  are  fed  straight  to  the  drum;  btit  as  the  working 
of  these  high-speed  drums  was  attended  with  considerable 
risk,  the  Threshmg  Machine  Act  1878  now  provides  for  some 
sort  of  guard  or  safety  feed. 

In  the  moat  modem  thrashing  marignf  the  ordinary  routine 
is  as  follows:  .The  loosened  sheaf  is  fed  in  at  Ue  feed  mouth 
under  the  dmm  guard  and  passes  between  the  dram  beaters 
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Di  tboufb  th>  omc&v*  on  to 

,, „    .  .  avinp'^  (Ibe  shart  broken 

*I»w  aod  letli  ottd  to  be  iqurated  from  die  itnH  it  is  tivto  ■ 
thotough  toeajng  up  on  the  ihaken,  which  have  ui  upwktdA  tod 
onwards  peiistnltic  action,  and  deliver  the  straw  at  the  end  of  the 
machine.  The  com,  chaff  and  cavings  fall  on  to  a  reciprocating 
t»aid  01 "  upper  iboe,"  which  cinica  them  back  to  Ibi  middle 


A,  Com  Teed  opening.  O,  Grain  paiB^a. 

B,  ThraihinDdrunl.  P,  Spout. 

CC,  Straw  ihaken.  Q.  RoUry  Knen. 

D      CollutinB  board  of  lop  iboe.  R,  Grain  panapt. 

EE,  Civinc  nddle.  T,  Claidfied  griio. 

FF,    DiHunz  riddleK  U,  Raurv  HRen  bnuh. 

G,      Grain  nout.  V,  DuR  spoui. 

H,     Urge  blower.;  W,  Grain  ddivtry  Is  hcIel 

I,  Shut  off  Lid..  X.  DuB. 

II,  Elevator.  Z,  Cavingi  delivety. 

K,     Smutter.  Y,  Clialf  ddiverv  « duff  cd!1h- 

L,      Cnwper.  lor  may  be  atlcd  here  lo 

MM,Ridae.  deliver  chaff  upon  either 

N,     Second  blower.  aide  of  machine,  ai  deiind. 

of  the  machine,  where  they  meet  the  com  that  fell  throvgh  the 
concave.  The  upper  shoe  puna  Ihe  cavings,  !«;,,  over  the  end 
into  a  "  lower  shoe,"  which  thotoiighly  sifts  the  com  and  chaff 
from  the  cavinjis.  The  caviogt  are  then  cairied  along  to  the 
outside  of  the  machine  and  emergt  at  an  opening  fwneath  the 
point  where  the  straw  passes  out.  The  com  and  chaff  fall 
throu^  the  lower  ihoe  or  caving  riddle  on  to  a  receiving  board 


.— Thnshinc  Machine  at  *o 
(CbyioD  &  Sbuitl. 


fan,  nweUng  with  •  strong  blast  of  wind  imm  the  Gnt  fan,  w 
blDwi  rat  Ihe  chafl  aad  li^t  mttcc.  the  Hoall  iced*  and  light 
dust  tieing  nftcd  ool  thnu^  findjr  perfcsiMd  tievcs,  wUle 
Urget  dibits  such  aa  thistle  heads  and  "  cbob*  "  (broken  hods) 
are  takea  off  by  ■  coaiK  lieve.  Tlu  con  Ibeo  pawn  buo  ihe 
ahaktr  sboe,  wlucb  b  fitted  with  ae«c*  to  tike  ofl  the  larger  Med, 
and  tbeoce  to  the  elevator,  which  cuiiet'it  to  tht  top  o(  tbe 
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dnmw  M>  Uitt  nUfe  nany  won  basbds  of  gnin  are  ptiBad  per 

day  Ihiough  an  American  mar hinct  than  is  done  in  Gwat  Britain, 
only  about  half  the  men  aie  lequiied  at  the  work. 

Tkraskmg  Work.-^Tht  minimnm  niunbcr  «rf  hands  reqnind 
m  Great  Britain  are:  An  engine-driver,  a  feeder,  a  sackman, 
and  ten  other  men  to  handle  the  •heaves,  strati,  chaff,  grain, 
&c.,  while  hall  as  many  more  may  ve  needed  where  the 'grain 
has  to  be  carted,  as  when  the  thrasUng  is  done  in  the  field  in 
harvest  time.  Ao  8-h.p.  steam  vsttgine  is  the  usual  motive 
power,  but  the  development  of  the  oil  engine  has  provided 
a  very  satisfactory  substituvfr  The  engine  is  usually  of  the 
"  traction"  type,  so  thaC  it  can  move  the  thrashing  machine 
or  "  bam  woric"  (as  it  is  Mmetimes  called)  and  el^svator  from 
place  to  pkure.  TLe  usual  quantities  thra^ied  with  a  "  double 
blast  finishing  machine,"  as  described,  in  the  United  Kingdom 
are,  with  a  5  ft.  wide  drum,  from  60  to  80  bushels  per  hour  of 
wheat,  and  one-third  to  one-half  more  of  oats  and  barley. 

Sometimes  the  straw  is  stacked  loose,  while  lometimes  It  is  tied 
up  wich  twine  by  a  tier  exactly  like  that  on  a  "  string  binder  " 
and  taen  stacked  up.  Where  all  the  straw  is  used  at  the  farm  for 
fodder,  &c.,  the  fixed  thrashing  machine  set  up  in  the  bam  is  the 
most  conve-ilent.  The  sheafed  com  has  to  be  carried  to  it,  but, 
on  the  other  hand,  everything  is  under  cover,  the  work  can  be  done 
on  a  wet  day,  and  all  the  products  of  thrashing  In  the  shape  of 
grain,  straw,  cavings,  chaif,  Ac,  are  kept  dry.  la  the  |[reat  com 
districts,  however,  the  portable  thrashfr  is  nmst  convenient;  it,  is 
•et  alongsde  the  stack  and  only  the  grain  and  chaff  are  carried 
undercover,  while  the  thrashed  straw,  &c.,  is  restacked  up  on  the  spot 
as  the  work  goes  on.  The  farmer  finds  the  coal  and  the  men 
and  horses  to  cart  water  to  the  engine  and  com  to  the  bam  and  pays 
the  proprietor  of  the  thrashing  outfit,  who  finds  all  the  other  men. 
about  the  following  rates:  wheat,  is.  lod.,  oats  and  barley,  is.  6d. 
per  quarter.  (P.  McC.) 

THRA8TB9LII8k  an  Athenian  general,  whose  public  career 
began  in  411  B.C.,  when  by  his  resolute  bduiviour  he  frustrated 
the  oligarchic  rising  in  Samoa  (see  Peloponmesun  War),  and 
secured  the  Athenian  armament  to  the  cause  of  democracy. 
Elected  general  by  the  troops,  he  effected  the  recall  of 
Alctt>iades  and  assisted  him  in  the  ensuing  naval  campaigns. 
By  his  brave  defence  at  Cynossema  (411)  he  won  the  battle 
for  Athens,  and  in  410  contributed  towards  the  brilliant  victory 
of  Cysicus.  In  406  he  fought  at  Arginusae  as  a  simple  ship's 
detain,  but  after  the  engagement  was  commissMned  with 
Theramenes  {q.v.)  to  rescue  some  drowning  crews.  In  the 
subsequent  inqidry  Thrasybulus  successfully  disdaimed  respon- 
•ibOity  for  the  faflure. 

In  404,  when  exiled  by  the  Thirty  Tyrants  for  his  services 
to  the  democracy,  he  retired  to  Thebes  and  there  prepared  for 
a  desperate  attempt  to  recover  his  country.  Late  in  the  year, 
with  seventy  men,  he  seized  Phyle,  a  hUl  fort  on  Mt  Pamcs. 
A  force  sent  by  the  Thirty  was  repulsed  and  routed  by  a  surprise 
attack.  Tlirasybulus  now  gained  the  Peiraeus,  1000  strong, 
and  successfully  heki  the  steep  hill  of  Munychia  against  the 
oligarchs'  full  force.  After  this  repulse  the  Thirty  gave  way  to  a 
provisional  government  of  moderate  oligarchs.  Meanwhile  a 
Spartan  fleet,  whkh  the  latter  had  summoned,  bk>ckaded  the 
Peiraeus,  but  king  Pausaniaa,  commanding  the  land  forces, 
after  some  skirmishes  effected  a  general  reconcHiation  by 
whkh  the  democracy  was  restored  (()ctober  403).  Thrasybulus 
was  now  the  hero  of  the  people;  but  a  decree  by  which  he 
secured  the  franchise  for  all  his  foflowers,'  indudbg  many 
slaves,  was  rescinded  as  illegaL 

In  395  Thrasybulus  induced  Athens  to  job  the  Theban  league 
agaust  Sparta,  but  did  not  himself  take  Uie  field  till  389,  when 
he  led  a  new  fleet  of  40  ships  against  the  Spartans  at  Rhodes. 
Sailing  first  to  the  Boqwnis  he  effected  a  democratic  revolution 
at  Bynntium  and  renewed  the  com-toU.  After  a  successful 
descent  on  Lesbos  and  the  renewal  of  the  $%  import  tax  at 
Thasos  and  Clasomenae  he  sailed  south  in  quest  of  further 
contributions,  but  met  his  death  in  a  ni^t  surprise  by  the 
people  of  A^^pendus.  By  his  exactions  he  had  forfeited  the 
confidence  both  of  the  allies  and  0/  Athena;  bat  &f^^  ^  ^^^ 
the  ill-feeling  subsided,  and  he  was  ev#>y'  -^  qpfiered  as  one 
of  the  saviours  of  his  country.  ^^ 


See  Thiicydides,  viiL  79-ios;  Xeoephon,  Hrffmif; 
4.  BnlosA,   $y6i   and  e,  JBiixL   5,   8;  and   CuuL    aUL    %i 
Diodorus  niL.  ziv..  Justin  v.  o,  10.  and  Nepos  depend  almost 
wholly  on  Xmophon.    Corpus  inser.  aU.vL  i  ib  and  14b. 

(M-  O.  B.  C.) 

TBRASTMBDSS,  of  Paros,  a  Greek  sculptor.  iPormerly  he 
was  regarded  9A  a  puf^  of  Pheidias,  because  he  set  up  in  the 
temple  of  Asdepius  at  Epidaurus  a  seated  statue  of  that 
deity  made  of  ivo^  and  gold,  iriiich  was  evidently  a  copy  of 
the  Zeus  of  Pheidias.  But  an  inscription  recently  found  at 
Epadaums  prcrves  that  the  temple  and  the  statue  belong  to 
the  fourth  cfentury.  (See  EnDAtmus.) 

THRBAD  (O.  £ng.  [yoAf,  literally,  that  which  is  twisted, 
l^MWfi,  to  twist,  to  throw,  d.  "  throwster,"  a  silk-winder,  Ger. 
drtkMy  to  twist,  turn,  Du.  draad,  Ger.  Draht^  thread,  wire), 
a  thin  or  fine  cord  of  two  or  more  yams  of  fibrous  substance, 
such  as  cotton,  silk,  wool  or  flax,  tightly  twisted  together 
(see  Spinnxno  and  Cotton  and  Cotton  Manutactuke). 
Thread,  whether  as  silk  or  cotton  thread,  is  particularly  used 
for  sewing,  but  it  is  also  used  in  weaving.  Lisle  thread,  a  hard- 
twisted  Ihien  thread,  originally  made  at  Lille  in  France,  is 
specially  used  in  the  manufacture  of  stockings  (see  Hosieky). 
Apart  from  the  figurative  sense  of  that  which  runs  through  the 
course  of  a  subject,  narrative  or  speech,  as  a  coimecting  thought, 
idea  or  purpose,  the  term  is  also  applied  spedficaOy  to  the  spiral 
part  of  a  screw  (f.v.). 

THREAT,  a  menace  or  intimidation.  At  common  law  the 
employment  of  threats  or  other  forms  of  intimidation  to  induce 
a  person  to  enter  into  a  contract  wQl  give  the  right  to  sue 
for  its  redsion  or  avoidance,  or  to  plead  the  specSd  form  of 
intimidation  in  answer  to  any  action  brought,  or  to  sue  for 
damages  occasioned  by  entering  into  the  contract.  (See  such 
headings  as  CoEsaoN;  Contkact;  Extortion,  &c.) 

In  criminal  law  the  sending  of  threatening  letters  (or  causing 
them  to  be  recdved),  demanding  with  menaces  and  without 
reasonable  cause  money  or  other  valuable  thing,  is  a  felony. 
So  is  the  sending  a  letter  threatening  to  bum  or  destroy  any 
house,  bam  or  other  building  or  to  kill  or  malm  cattle.  It  is 
also  a  fdony  to  threaten  to  accuse  a  person  of  a  crime  for  the 
purpose  of  extorting  money,  or  merdy  to  demand  money  or 
other  property,  without  having  any  claim  to  it,  by  means  of  a 
threat. 

THREE  BODin,  PROBLEM  OF,  the  problem  of  determining 
the  motkm  of  three  bodies  moving  under  no  influence  but  that 
of  thdr  mutual  gravitation.  No  general  solution  of  this  problem 
is  possible.  As  practically  attacked  it  consists  in  the  problem 
of  determining  the  perturbations  or  disturbances  in  the  motion 
of  one  of  the  bodies  around  the  prindpal  or  central  body,  pro- 
duced by  the  attraction  of  the  third.  Examples  are  the  motion 
of  the  moon  around  the  earth  as  disturbed  by  the  action  of  the 
sun,  and  of  one  planet  around  the  sun  as  disturbed  by  the  action 
of  another  planet. 

THREE  RIVERS,  or  Troxs  KiviiRES,  a  dty  and  port  of  entry 
of  (Quebec,  Canada,  and  capital  of  St  Maurice  county, 
dtuated  at  the  confluence  of  the  rivers  St  Maurice  and  JSt 
Lawrence.  The  St  Maurice  flows  in  from  the  north,  and,  bdng 
divided  at  its  mouth  by  two  islands,  the  channds  give  the  town 
ita  name.  It  is  on  the  line  of  the  Canadian  Padfic  railway, 
78  m.  S.W.  of  Quebec  and  92  m.  N.E.  of  Montreal.  Founded 
in  1634  by  Champlain,  Three  Rivers  is  one  of  the  oldest  towns 
in  Quebec.  It  is  the  centre  of  a  large  lumber  trade,  which  is 
carried  on  along  the  St  Maurice  and  its  tributaries.  Some 
mfles  from  the  dty  are  the  St  Maurice  forges,  where  iron  wares  were 
manufactured  as  early  as  the  xyth  century.  Other  industries 
are  furniture-  and  cabinet-making,  boot  and  shoe  making,  and 
those  carried  on  in  .th^  brass  and  lead  foundries,  saw-mSls,  and 
carriage  factories.  The  city  is  the  seat  of  a  Roman  Catholic 
bishopric.  A  large  trade  is  carried  on  In  lumber,  grahi,  cattle, 
&c.,  which  are  shipped  to  South  America,  the  West  Indies, 
Great  Britain  and  the  United  States,  and  a  great  devdopment 
has  been  caused  by  the  utilization  of  the  water-power  of  the 
St  Maurice  at  Shawanegan,  Grand  Mer£  and  other  falls,  for  the 
manufacture  of  wood  pulp.    As  a  result,  the  population,  long 
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ly  decUtiiai,  increucd  Inun  8334  (1891) 
d  ii,7jo  (1906),  The  cl>y  wss  ilmoat 
the  33id  of  June  1903,  bill  it  wu  quickly 


destroyed  by  fin 

tHOENODT.  B  Ument  written  in  veise,  ■  dlrie,  ■  I 
campoBed  in  bonour  of  n  dead  penonjge.  The  v 
adaptBtuHi  of  the  Greek  fffirjnf^,  3  luoenl  diige,  fi 
ling,  ApkifHi,  I  ay  itoud,  and  4^ 


t,  Uar,  to  I 
THRBSHOL 


It  door^III,  the  piece  of  tloat  or  «aod  «hicb 
is  placed  it  the  bottom  of  *  door,  gale,  or  entnocc  to  t,  bouee 
or  other  building.  The  *ord  is  laed  in  psychology  ta  the  equiva- 
lent of  Get.  SdoBcUe  and  a[  Lst.  linoi,  i-t.  the  loKat  limit  of 
(CDSation,  the  point  at  which  the  intensity  of  sensation  becomes 
just  noticeable.  EtymologicaUy  threshold  (O.  Eng.  boscold, 
M.  Eng.  bresttald]  has  usually  been  divided  "  thresh,"  ij.  thiasb, 
beat,  and  aoU,  wold,  wood;  the  woid  meaning  the  piece!  of 
wood  beaten  01  trampled  by  the  feet.  Tlie  termination,  as 
is  shown  by  the  Old  En^iih  foim,  has  probably  no  connexion 
with  waU,  hut  is  merely  a  lulha,  as  in  O.  H,  Ger.  iriic6fii, 
threshold.  The  first  part  is  certainly  "  thrash,"  beat;  some  have 
supposed  that  in  early  times  the  entrance  to  >  house  iras  used 
aa  a  threshing -door. 

THHIFT,  economy  in  personal  or  domestic  eipenditure, 
the  habit  and  practice  of  saving,  careful  or  Irogal  management 
in  money  nmlters.  The  moid,  which  is  borrowed  from  Scan- 
dinavian languages,  meant  the  condilion  of  one  who  thrives  or 
prospers  (M.  Eng.  Iham,  led.  Ihrifa,  to  clutch,  seize,  Norw. 
liiM,  sciie).  There  are  several  species  of  plants,  such  as  Ibe 
■■      ■  y  (Slalia)  which 


m  their 


eolten 


THRIHO,  BDVABS  (iBii-iSK7)>  English  scboolmaster, 
was  the  son  of  John  Gale  Dallon  Thring,  rector  of  Alford, 
Somerset,  and  was  bom  on  the  igth  of  November  iSii.  His 
elder  brother  was  Henry,  afierwards  Lord,  Thting  (181B-1907) 
the  distinguished  Parliamentary  counsel  (iS63-iS86),  who  was 
made  a  peer  In  i£86.  Edward  was  educated  finl  at  llmmster 
gnmmar  school  Uld  afterwards  at  Eton,  where  he  became 
head  of  the  school,  and  Captain  of  Montem  in  1S41,  the  last 


tered  King's  College,  Can 


r  Greet  Vers 


in  the  P 

ttimeKi  _ 

to  a  degree  wiihoui 


ege  of  proceeding 
unination,  but  Thring  thou^t  the  muotenance  ol  this 
>ge  ineip«dient  ia  the  inteieiis  of  leamiog  and  wholly 
lefensible  hi  principle,  and  liis  vigonus  ptoKsts  against  it 
lused  lively  academic  controversy,  and  became  cflecLive  in 
jr,  when  it  was  abolished.  On  leaving  the  universily  in 
ffi  be  was  ordained,  and  served  for  a  short  time  as  curate  in 
oucester.  Here  he  took  remarlLable  interest  in  tbs  elemenUry 
parish,  and  ever  afterwards  attributed 


siional    e 


and    his 


■sight    i 


cquired  i 


tothi 


■Kted 


)f  learning  to  the  child] 
poor,  tuiei  an  miervai  or  cwo  or  three  years,  spent  partly 
irivate  tuition  and  partly  as  curate  at  Conkham  Dean,  he 
ried  in  iSj}  a  daughter  of  Cari  Koch,  commissioner  oI 
oms  at  Bonn,  and  was  elected  to  the  mastership  ol  Upping- 
I  School,  a  post  which  he  retained  imtil  his  daath  in  1SS7. 
.t  school  had  been  founded  In  15S4,  was  slenderly  endowed, 
riy  housed,  and  little  known.  Thring  found  only  twenty-five 
a  in  it,  but  he  succeeded  in  raising  it,  both  in  Dumbets  and 
ite,  to  a  position  in  the  hrst  rank  among  English  public 
lis.  He  had  a  strong  conviction  that  then  should  be  a  limit 
e  number  of  pufdls  entrusted  to  the  care  of  one  bead  master, 
he  ficd  that  limit  at  joo,  although,  owing  to  the  increasmg 
jf  the  school,  he  was  under  ttrong  tempiation  to 
Little  by  tittle  be  surrounded  himself  with  a  loyal 
en,  raised  money  for  the  building  and  equipment  of  a 
ilrcom  and  chapel,  besides  class-rooms  and  eleven 
uses.  Among  the  distinctive  features  of  his  plans 
raeois  were:  (t)  hts  strong  seme  of  the  need  for  a 


doea  itady  of  tho  cbatacterlslics 

leoetally  foimd  ponSile  in  large  pubUc  schooii;  (1)  bis  rewhit* 

adherence    to   Ibe   discipline   of    the   ancient    languages,    in 


hb  careful  piovitioD  of  a  great  variely  of  additional  empkiyments 
and  interesls,  in  iludiea  and  in  games,  to  suit  the  apliludel  of 
diflerent  pupih;  {4)  the  value  he  attached  to  the  acstbetic  side 


ID  music  and  to 

drawing  and  to  the  artistic  decotmtion  of  the 

above  all  {;)  his  rebellion  against  mere  routine, 

insistence  on  the  moral  purpose  of  a  school  as 

a  tlaining-ginun 

for  chanctei,  rather  than  aa  a  place  solely 

coDcemiDt  itself 

vigour  aod  inliepldity  of  his  character  were  conspicuously 

shown  in  ig;j,  n 

a  time  untenable 

and  when,  at  a  few  days'   notice,  he  took 

a  disused  hotd 

and  some  boarding-housea  at  Bortb,  on  the 

151,  and  transported  the  whole  300  boy^  with 

30  masters  and 

Here  the  school  o 

u  carried  on  with  undiminished  and  even  fresh 

lest  and  efficiency  for  fourteen  months,  durfng  which  needful 

sanitary  measures  were  taken  in  the  town. 

Unlike  Arnold 

lational  aims  he 

was  in  strong  sympathy,  he  took  little  or  M 

activity  of  his  life  centred  round  the  school.  His  was  the  fiist 
public  school  to  establish  a  gymnasium,  and  the  first  to  found  a 
town  missioii  in  a  district  of  South  London,  with  ■  view  to  interest 
the  boys  bi  an  effort  to  improve  the  social  condilion  of  Ihe  poor. 
He  took  the  Ent  step  in  1869  In  the  formation  ol  the  Head 


of  tl 


them  a  sympathetic  address.  He 
Uppingham,  with  lectures,  cookeiy 
ihe  bitellectual  and  social 


t  the   little 


He 


Schoids  Inquiry  Com 
Lord  Taunton  m  iSM,  butitwuvetycharacleristkof  Urn  that 
he  dreaded  the  ininnion  o(  public  authority,  whether  that  of 
royal  commissioners  or  of  tfie  legislature.  Into  Ihe  domain  of  the 
school,  wherein  he  thought  it  iiidispensahle  that  the  Zibeny  and 
personal  inventiveneis  and  enthusiasm  of  teachcn  ahould  have 
full  tcopeand  be  hiDderel  by  no  o 


'Lei  1 


r.    Other  urticulars 

(J.  C.  F.) 
lT  (0.  Eng.  >rDta,  >rslt  or  >r«(a,  possibly  from  >r<JHii(, 


press,  whence  threat,  01 
with  sunt,  to  aw. '"      ' 
part  of  the  neck  frr 
and  animal  anatoi 
theguUet,vii.thef 
lupe,  via.  the  lar^ 


ie  collar. 


the  internal  parti,  which  inclu 
z.  the  fauces,  pbaiyni  and  oesophagus,  and  the  win 
le  laryni  and  trachea  [see  Phahtjx.  Aumenja 
REsrnATOil  Bveteh:  Aralomy,  and  for  diseu 
jcmt,  LuiNiVTis,   DnvrnCKia,  ToNBiuna  a 

OlSOPHACUS). 
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KTON    (or   Tbkookobton),    FIUMCI8    (1554- 

iS84)»  Engiiah  ooospiniior,  was  the  son  of  Sir  John  Throckmorton 

of  Fcctfflham  in  Warwickshire,  and  his  wife  Margeiy  Putten- 

ham.    Sir  J<^  had  bean  concerned  in  Wyat's  rebdiion  against 

Queen  Msiy  Tudor,  but  was  afterwards  known  as  a  sympathizer 

with  the  Roman  Catholic  party  in  the  reign  of  Queen  Elizar 

beth,  and  in  1580  was  removed  fn»n  hb  office  of  chief  Justice 

of  Chester  for  iivq^ularities  in  his  of^e,  but  probably  because 

he  was  suspected  of  disloyalty  by  the  government.    Ftaads 

was  educated  at  ^lart  Hall,  Oxford,  which  be  entered  in  1572. 

In  1576  he  was  enzolled  in  the  Inner  Temple.    At  Oxford  he 

had  come  under  the  influence  of  the  Roman  Catholics^  wiwee 

power  was  still  great  in  the  univeisity,  and  must  have  heard 

of  Edmund  Campian  (q.v.)  who  had  left  shortly  before  he  him- 

self  entered  the  university.    When  Campian  and  ParBons  came 

to  England  in  1580  to  conduct  the  Jesuit  propaganda  against 

Queen  Elizabeth,  Francis  Throckmorton  was  one  of  a  society 

of  members  of  the  Inner  Temple  who  united  to  hade  and  help 

them.    In  that  year  he  went  abroad,  first  to  join  his  brother 

Thomas,  who  was  engaged  with  the  edled  Roman  Catholics 

in  Pans,  and  then  to  travel  in  Italy  and  Spain.    While  abroad 

he  consorted  with  exiled  papists,  and  was  undoubtedly  engaged 

in  treasonable  intrigues.  In  1563  he  returned  to  act  as  the 

confidential  agent  of  an  elaborate  conq>imcy  which  had  for  its 

object  the  invasion  of  England  by  a  French  force  under  command 

of  the  duke  of  Guise,  or  by  Spaniards  and  Italians  sent  by 

Philip  U.  for  the  purpose  of  xcleasing  the  imprisoned  Maiy 

Queen  of  Scots  and  restoring  the  authority  of  the  pope.  Throck- 

morton  possessed,  or  occupied,  a  house  on  Paul's  wharf,  London, 

whidi  served  as  a  meetin^'place  for  the  oonspiratois.    Many 

plots  were  being  carried  on  alongside  ol  the  chief  one,  and  the 

suspicions  of  the  government  were  aroused.    Throckmorton's 

constant  visits  to  the  Spanish  ambassador,  Bernardino  de 

Mendosa,  attracted  sittc&tion,  and  he  was  arrested  in  October 

1583.    He  was  ciphering  a  letter  to  Queen  Mary  when  the 

constables  came  upon  him  suddenly,  but  he  found  time  to  send 

a  casket  of  compromising  papers  by  a  trustworthy  nuddservant 

to  Mendosa,  and  a  card  in  cipher  m  which  he  promised  to  reveal 

nothing.    As  he  refused  to  confess  when  bnnight  before  the 

council,  he  was  put  on  the  rack  in  the  Tower.    He  resisted  a 

first  application  of  the  torture,  but  his  strength  and  courage 

failed  when  he  was  threatened  with  a  second,  and  he  made  a 

full  confession.    At  a  later  period  he  retracted  and  asserted 

that  his  avowals  were  false  and  had  been  extorted  from  him 

by  pain,  or  had  been  put  in  his  mouth  by  the  examiners.    His 

confession  agreed,  however,  fully  with  what  Is  known  from  other 

sources  of  the  plot,  and  there  can  be  no  doubt  that  when  his 

bouse  was  searched  the  constables  found  lists  of  his  confederates, 

plans  of  harbours  meant  for  use  by  foreign  invaders,  treatises 

in  defence  of  the  title  of  the  Queen  of  Scots  to  the  throne  of 

England,  and  **  infamous  llbete  on  Queen  Elizabeth  printed 

beyond  seas.''    His  trial,  which  in  the  circumstances  was  a 

mere  formality,  took  place  on  the  21st  of  May  r584,  and  he 

was  executed  at  Tyburn  on  the  loth  of  July.    The  arrest  and 

confession  of  Throckmorton  were  events  of  great  importance. 

They  terrified  the  conspirators,  who  fled  abroad  in  large  numbers, 

and'  led  to  the  expulsion  of  the  Spanish  ambassador  and  so  to 

war  with  Spain. 

THROCKMORTON  (or  Trsogicorton),  SIR  NICHOUS 
(151 5' 1571),  English  diplomatist  and  politician,  was  the 
fourth  of  eight  sons  of  Sir  George  Throckmorton  of  Congleton  in 
Warwickshire,  and  uncle  of  the  conspirator  Francis  Throck- 
morton (see  above).  He  was  brought  up  in  the  household  of 
Catherine  Parr,  the  last  wife  of  Henry  VIII.  In  his  youth  he 
was  favourable  to  the  reformers  in  religion.  He  sat  m  par- 
liament from  IS4S  to  1567.  During  the  reign  of  Edward  VI. 
he  was  in  high  favour  with  the  regents.  In  1547  he  was  present 
at  the  battle  of  Pinkie  during  the  invasion  of  Scotland.  When 
on  the  death  of  Edward  VI.  an  attempt  was  made  to  place 
Lady  Jane  Grey  on  the  throne,  he  contrived  to  appear  as  the 
fnend  of  both  parties,  and  secured  the  favour  of  Queen  Mary 
^dor.    He  was.  however.  suq)ected  of  complicity  *o  Wyat's 


rebenion  in  1554,  and  was  brought  to  trial  at  the  Guildhall  on 
the  17th  of  April  of  that  year.  By  eloquence,  readiness  of  wit, 
and  adroit  flattery  <rf  the  jury  he  contrived  to  secure  bis 
acquittal  in  the  face  of  the  open  hosUlity  of  the  judge— a  unique 
achievement  at  a  time  when  the  condemnation  of  prisoners 
whom-  the  authorities  wished  to  convict  was  a  mere  matter  of 
course.  The  jurymen  were  fined  and  sent  to  prison,  and  Throck- 
morton was  detained  in  the  Tower  till  the  following  year.  There 
was  smne  talk  of  bringing  him  to  trial  again,  but  he  made  his 
peace,  and  was  employed  by  Queen  Mary.  After  the  accession 
of  Elbabeth  he  rose  rapidly  into  favour.  He  became  chamber- 
Iain  of  the  exchequer,  and  from  May  rssp  to  April  1564  he  was 
ambassador  in  France.  During  the  latter  part  of  this  period 
he  was  associated  with  Sir  Thomas  Sm^,  whose  function  was  at 
least  partly  to  watch  and  check  btt  feUow^ambassador.  It 
was  in  these  years  that  Throdcinorton  became  acquainted  with 
Mary  Queen  of  Soots.  He  had  to  conduct  the  delicate  n^o- 
tiatlons  which  accompanied  her  return  to  Scotland,  and  though 
he  was  a  supporter  of  the  reformers  on  political  grounds,  he 
became  her  personal  friend  and  was  always  willing  to  do  her 
service.  As  ambassador  in  France  he  exerted  himself  to  induce 
Elisabeth  to  aid  the  Huguenots,  and  took  a  part  in  the  war  of 
religion.  He  was  tj^en  prisoner  by  the  Catholic  leader,  the 
duke  of  Guise.  After  his  return  to  EngUnd  he  was  sent  as 
kmbs^ssador  to  Scotland  in  May  1565.  The  mission  entrusted  to 
him  was  to  prevent  Queen  Mary's  marriage  with  Damley,  which 
however  he  was  unable  to  do.  After  the  murder  of  Damley  he 
was  again  sent  to  Scotland  in  June  1567  on  a  still  more  hopdess 
mission  than  the  first.  He  was  instructed  to -persuade  the 
Scottish  barons  who  had  just  imprisoned  the  queen  to  restore  her 
to  her  authority.  His  known  friendship  for  Queen  Mary  and  his 
constant  support  of  her  claim  to  be  recognised  as  Elizabeth's 
successor,  made  him  a  very  unwelcome  representative  of 
England  in  that  crisis.  Moreover,  the  queen  of  England  in- 
creased his  difiiculties  by  making  him  the  bearer  of  offensive 
messages  to  the  barons,  and  by  contradictory  instructions. 
He  cannot  have  undertaken  his  task  with  mudi  zeal,  for  his 
own  opidlon  was  that  Elizabeth  would  consult  her  interests 
best  by  supporting  the  barons.  In  Edinburgh  Throckmorton 
could  effect  little,  but  he  exerted  himself  to  secure  the  personal 
safety  of  the  queen.  He  offended  his  mistress  by  showing  his 
instructions  to  the  Scottish  barons,  and  was  recalled  in  August. 
In  1569  be  fell  under  su^idon  during  the  duke  of  Norfolk's 
conspiracy  in  favour  of  Mary,  and  was  imprisoned  for  a  time 
at  Windsor,  but  was  not  further  proceeded  against.  He  died  on 
the  1 2th  of  February  1571.  Sir  Nicholas  married  Anne  Carew, 
and  his  daughter  Elizabeth  became  the  wife  of  Sir  Walteir 
Raleigh. 

THRONE*  a  royal,  viceregal,  or  episcopal  chair  of  state  stand- 
ing upon  a  dais  or  platform.  Formeriy  the  platform,  with  the 
steps  leading  up  to  it,  was  comprised  in  the  significance  of  the 
word — Whence  the  familiar  expression  to  *'  mount  the  throne." 
The  ceremonial  induction  of  a  sovereign  into  his  throne  is  one 
of  the  usual  solemnities  of  a  coronation,  while  enthronizatlon 
of  the  bishop  in  his  cathedral  is  the  final  observance  in  the  making 
of  a  diocesan.  The  throne,  which  is  of  immemorial  antiquity, 
is  the  universal  ancestor  of  sdl  chairs,  which  were  for  long  symbols 
of  authority  and  rule.  In  early  days  and  in  Oriental  countries 
thrones  were  of  barbaric  magnificence.  Solomon's  was  of 
ivory  "  overlaid  with  the  best  gold."  There  were  two  figures 
of  lions  at  the  sides,  with  two  other  lions  on  each  ol  the  six 
steps.  The  remains  of  a  throne  in  rock-crystal  were  found  in 
the  ruins  of  Sennacherib's  palace.  The  Persian  throne  made  for 
Abbas  the  Great  was  of  white  marble.  This  monarch  appears 
to  have  had  a  nice  taste  in  thrones,  for  in  1605  he  presented  one 
to  the  Russian  tsar  Boris  which  is  covered  with  sheets  of  gold 
and  decorated  with  predous  stones  and  pearls.  Tsar  Michad 
Feodorovitch,  grandfather  of  Peter  the  Great,  outdid  even  this 
magnificence,  for  his  "  golden  throne"  is  set  with  eight  thousand 
turquoises,  fifteen  hundred  rubies,  four  great  ameth>'sts  and 
two  large  topazes.  One  of  the  glories  of  Delhi,  until  it  was 
sacked  by  Nadir  Shah,  was  the  *'  peacock  throne,"  the  value 
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of  wUdTwki  •ctimaied,  perhapt  with  iome  Eastern  enibertnct, 
91  twdve  millions  stcrliiig.  It  was  ascended  by  silver  steps  and 
stood  OD  golden  feet  set  with  jewels.  It  obtained  its  name  from 
the  two  open  peacocks*  tails  rompowfd  of  magnificent  diamonds, 
rubies,  and  other  stones  which  formed  part  of  its  appurtenances. 
Apparently.it  was  made  for  Shah  Jahan  by  the  French  designer 
of  the  Taj  Mahal.  According  to  that  veiadous  dironider. 
Sir  John  Mandeville,  the  seven  steps  of  the  throne  of  Prester 
John  were  respectively  of  onyx,  crystal,  green  jasper,  amethyst, 
sardonyx,  cornelian  and  chrysolite.  They  were  bordered  with 
gold  and  set  with  pearls.  The  throne  itsdf  was  of  gold  enriched 
with  jewels.  Ranjit  Singh's  golden  throne— it  is  of  wood 
covered  with  plates  of  gold — Is  in  the  possession  of  the  British 
Crown.  European  thrones  were  usually  more  modest  in  concep- 
tion and  less  barbaric  in  execution  than  those,  real  or  legendary, 
of  the  East.  The  medieval  vapetoa  of  Byzantium  had,  how- 
ever, imbibed  a  good  deal  of  the  Orient,  and  their  famous 
throne,  which  is  supposed  to  have  been  imitated  from,  as  wdl 
as  named  after,  that  of  Sdomon,  was  guarded  by  gtdden  h'ons, 
which  rose  to  their  feet  and  roared  when  some  artful  mechanism 
was  set  in  motion.  An  exceedingly  ancient  chair  of  state  is  the 
so-called  throne  of  Dagobert  (see  Chaik).  The  most  recent 
writers  on  this  remarkable  relic  suggest  that  it  is  a  bronse  copy 
of  Dagobert's  golden  throne.  However  that  may  be,  there 
can  be  no  doubt  that  it  possesses  at  least  one  illustrious  modern 
association,  for  Napoleon  sat  in  it  when  he  distributed  the 
first  decorations  of  the  Legion  of  Honour  in  his  camp  at  Boulogne 
in  Z804.  The  throne  which  Napoleon  had  made  for  himself 
was  a  heavy  gilded  chair  with  an  abundance  of  Egyptian  onui- 
ment,  lions'  heads  and  imperial  eagles.  One  of  the  «xany 
curiosities  of  a  conclave  for  the  electing  of  a  Pope  is  that  every 
cardinal  present  occupies  a  throne,  since,  during  the  vacancy  of 
the  Holy  '6ee,  each  member  of  the  Sacred  College  is  a  potential 
sovereign.  When  the  election  has  taken  place  the  canopy  of 
every  throne  is  lowered,  with  the  exception  of  that  occupied 
by  the  new  pontiff.  The  palaces  of  the  great  Roman  nobles 
contained — and  still  in  some  cases  contain — a  throne  for  use 
^in  the  event  of  a  visit  from  the  pope.  The  papal  throne  itself 
is  an  antique  bronze  chair  which  stands  in  St  Peter's.  Embassies 
frequently  contain  a  throne  for  the  use  of  the  sovereign  in  whose 
territory  the  building  technically  stands.  No  ancient  throne- 
chair  pertains  to  the  British  monarchy;  the  coronation  chair 
is  not,  properly  speaking,  a  throne,  since  it  is  used  only  during 
a  portion  of  the  coronation  ceremonies.  The  actual  throne  of 
Great  Britain  is  the  oaken  Gothic  chair  in  the  House  of  Lords 
occupied  by  the  sovereign  at  the  opening  and  prorogation  of 
parliament.  

THRUM-ETED,  a  botanical  term  for  flowers  which  occur  in 
two  forms,  one  of  which  shows  the  stamens  in  the  mouth  of  the 
corolla,  as  in  the  primrose,  contrasted  with  pin-eyed  {q.v.). 

THRUSH  (A.  S.  prysce,  Icel.  prdstr,  Norw.  Trasl,  0.  H.  Gcr. 
DrosUf  whence  the  mod.  Ger..  Drossel,  to  be  compared  with 
the  analogous  English  form  Throstle,^  now  almost  obsolete, 
both  being  apparently  diminutives),  the  name  that  in  England 
seems  to  have  been  common  to  two  species  of  birds,  the 
first  now  generally  distinguished  as  the  song-tlirush,  but 
known  in  many  districts  .as  the  mavis,'  the  second  called  the 
mistletoe-thrush,  but  having  many  other  locaJ  designations,  of 
which  more  presently. 

The  former  of  these  is  one  of  the  finest  songsters  in  Europe, 
but  it  is  almost  everywhere  so  common  that  its  merits  in  this 
respect  are  often  disregarded,  and  not  unfrequently  its  melody, 
when  noticed,  is  ascribed  to  the  prince  of  feathered  vocalists, 
the  nightingale  iq.v.).  In  the  spring  and  summer  there  is  hardly 
a  field,  a  copse  or  a  garden  that  is  not  the  resort  of  a  pair  or  more 
of  song-thrushes;  and  the  brown-backed  bird  with  its  spottol 

'  For  many  interesting  facts  connected  with  the  words  "  thrush  '* 
and  "  throsue  "  which  cannot  be  entered  upon  here,  the  reader 
should  consult  Professor  Skeat's  Etymological  Diclionary. 

'Cognate  with  the  French  mauvis,  though  that  is  nowadays 
limost  restricted  to  the  redwing.  Its  diminutive  is  mauviette, 
Ae  modem  table-name  of  the  skylark,  and  perhaps  mans  was  in 
SngUsh  ciciginally  the  table-name  of  the  thnisn* 


bietit,  boppbg  over  the  grass  for  a  few  yards,  then  pausing  to 
detect  the  movement  <^  a  worm,  and  vigorously  seizing  the 
same  a  moment  after,  is  one  of  the  most  familiar  sights.  Hardly 
less  well-known  is  the  singular  nest  built  by  this  bird— a  deep 
cup,  lined  with  a  thin  but  sti£F  coating  of  fragments  of  rotten 
wood,  ingeniously  tptttud,  and  plastered  so  as  to  present  a 
smooth  interior-^  which  its  sea-green  eggs  spotted  with  blade 
are  laid.  An  eariy  breeder,  it  builds  nest  after  nest  during  the 
season,  and  there  csn  be  few  birds  mote  prolific  Its  ravages 
on  ripening  fruits,  especially  strawberries  and  gooseberrtes, 
excite  the  enmity  of  the  imprudent  gardener  who  leaves  his 
craps  unprotected  by  nets,  but  he  would  do  well  to  stay  the 
hand  of  revenge,  for  no  Irird  can  or  does  destroy  so  many  snails, 
as  is  testified  to  the  curious  observer  on  in^>ection  of  the  stones 
that  it  selects  against  which  to  dash  its  captures-^stones  that 
are  besmeared  with  the  shme  of  the  victims  and  bestrewn  with 
the  fragments  of  their  shattered  shells.  Nearly  all  the  young 
thrushes  reared  in  the  British  Islandsr-«nd  this  expression 
includes  the  storm-swept  isles  of  the  Outer  Hebrides,  though 
not.  those  of  Shetland--seem  to  emigrate  as  soon  as  they  are 
fit  to  joum^,  and  at  a  later  period  they  arc  followed  t^  most 
of  their  parents,  so  that  many  parts  of  the  kingdom  are  abso- 
lutely bereft  of  this  spedes  from  October  to  the  end  of  January. 
On  the  contirtent  of  Europe  the  autunmal  influx  of  the  birds 
bred  in  the  North  is  regarded  with  much  interest,  for  they  are 
easily  ensnared  and  justly  esteemed  for  the  table,  while  thdr 
numbers  make  their  appearance  in  certain  districts  a  matter  of 
great  importance. 

The  second  spedes  to  whidi  the  name  applies  is  distinguished 
as  the  mistletoe-thrush,  or,  by  corrupt  abbreviation,  the  missd- 
thrush.'  It  is  known  aliso  in  many  districts  as  the  "  storm-cock," 
from  its  habit  of  singing  in  squally  weather  that  silences  almost 
all  other  birds,  and  "  holm-(i.c.  holly-)  thrush"  ;  while  the  harsh 
cries  it  utters  when  angry  or  alarmed  have  given  it  other  local 
names,  as  "  screech,"  "  shrite"  and  "  skrike,"  all  traceable  to 
the  Anglo-Saxon  Scric.*  This  is  a  larger  species  than  the  last, 
of  paler  tints,  and  conspicuous  in  flight  by  the  white  patches  on 
its  outer  tail-feathers.  Of  bold  disposition,  and  fearless  of  the 
sleety  storms  of  spring,  as  of  predatory  birds,  the  cock  will  take 
his  stand  on  a  tall  tree,  "  like  an  enchanter  calling  up  the  gale  " 
(as  Knapp  happily  wrote),  and  thence  with  loud  voice  proclaim 
in  wild  and  discontinuous  notes  the  fervour  of  his  love  for  his 
mate;  nor  does  that  love  cease  when  the  breeding-season  is 
past,  since  this  spedes  is  one  of  those  that  appear  to  pair  for 
life,  and  even  when,  kter  in  the  year,  it  gathers  in  small  flocks, 
husband  and  wife  may  be  seen  in  dose  company.  In  defence 
of  nest  and  offspring,  too,  few  birds  are  more  resolute,  and  the 
daw,  pie  or  jay  that  approaches  with  an  ill  intent  q>eedily 
receives  treatment  that  causes  a  rapid  retreat,  while  even  the 
marauding  cat  finds  the  predncts  of  the  "master  of  the  coppice," 
(Pen  y  Uwyn)^  as  the  Welsh  name  this  thrush,  unsuitable  for 
its  stealthy  operations.  The  connexion  of  this  bird  with  the 
mistletoe,  which  is  ba  old  as  the  days  of  Aristotle,  is  no.  figment, 
as  some  have  tried  to  maintain.  Not  only  is  it  exceedingly 
fond  of  the  luscious  visdd  berries,  but  it  seems  to  be  almost  the 
only  bird  that  will  touch  them. 

The  thrushes  form  a  distinct  family,  Turdidae,  of  the  Oscines 
division  of  perching  birds,  and  are  now  divided  into  five  snb- 
familscs:  (l)  Turdmae,  or  true  thrushes  and  thdr  immediate 
allies,  the  ousd  (o.p.),  the  fieldfare  (g.v.),  the  redwing  (g.v.),  the 
rock-thrushes  (Monticola),  the  wheatears.  stonechats,  whinchats 
(see  Wheatear),  the  redstarts  (q.v.),  robins  (see  Redbkbast),  and 

*  There  is  no  doubt  of  the  bird  taking  Us  name  from  the  |:'ant 
mistletoe  (Viscum  alhum),  about  the  spelling  of  which  there  can  be 
no  uncertainty — ^A.  S.  Mistdian,  the  final  syllable  originally  signify- 
ing "  twig,*'  and  surviving  in  the  modem  "  tine."  as  of  a  fork  or 
of  a  deer's  antler. 

'  It  seems  quite  possible  that  the  word  shrike,  though  now 
commonly  accepted  as  the  equivalent,  in  an  ornithological  sense, 
of  Laniiu,  may  nave  been  origmally  applied  to  the  mistletoe-thrush. 
In  several  of  the  Anglo-Saxon  Vocabularies  dating  from,  the  8tli 
to  the  1  rth  centuiv,  as  printed  by  Thomas  Wrieht,  the  word  Seric, 
which  can  be  haidly  anything  dae  than  the  eany  form  of  "shrike.*^ 
iagbsssd  riifi^tML 
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hcdge-sparrowB  <8ee  Spakkow).  In  tlMae,  as  opposed  to  the  wmrblen, 
the  young  are  spotted.  (2)  M^iodoctinae,  a  small  group,  chiefly 
Soutn  American,  with  strong  bristles  round  the  gape.  C3)  Sylvuiiae 
(sec  Warblers).  (4)  Polioptilinae  or  gnat-catchers  ot  North  and 
South  America.  (5)  Miminae  or  moclung-birds  (a.».).  The  so- 
called  "  babblinff-tnrushcs "  which  occur  throughout  the  (Md 
World  arc  usually  referred  to  a  distinct  family,  the  Timeliidae, 
characterized  by  strong  bills  and  feet,  and  short,  rounded  and  in- 
curved wings.  The  "  ant  thrushes  "  belong  to  a  different  family 
(ace  Pitta).  (A.  N.) 

THUCYDIDES  {90naMhi)f  Athenian  historian.  Materials 
for  his  biography  are  scanty,  and  the  facta  are  of  interest  chiefly 
as  aids  to  the  appreciation  of  his  life's  labour,  the  History  of  the 
Pdoponnesian  War.  The  older  view  that  he  was  probably  bom 
in  or  about  471  B.C.,  is  based  on  a  passage  of  Aulus  Gdlius,  who 
says  that  in  431  Hellanicus  "seems  to  have  been"  sixty-five 
years  of  age,  Herodotus  fifty-three  and  Thucydides  forty 
XSoct.  att.  XV.  2$).  The  authority  for  this  statement  was 
Pamphila,  a  woman  of  Greek  extraction,  who  compiled  bio- 
graphical and  historical  notices  in  the  reign  of  Nero.  The  value 
of  her  testimony  is,  however,  negligible,  and  modem  criticism 
Inclines  to  a  later  date,  about  460  *  (see  Busolt,  Cr.  Gesch,  iii., 
pt.  3,  p.  621).  Thucydides'  father  (Moms,  a  citizen  of  Athens, 
belonged  to  a  family  which  derived  wealth  and  influence  from 
the  possession  of  gold-mines  at  ScaptC  HylC,  on  the  Thracian 
coast  opposite  Thasos,  and  was  a  relative  of  his  elder  namesake, 
the  Thracian  prince,  whose  daughter  H^esipyle  married  the 
great  Miltiades,  so  that  Cimon,  son  of  Miltiadcs,  was  possibly 
a  connexion  of  Thucydides  (see  Busolt,  ibid.,  p.  618).  It  was  in 
the  vault  of  the  Cimonian  famQy  at  Athens,  and  near  the  remains 
of  Cimon's  sister  Elpinice,  that  Plutarch  saw  the  grave  of 
Thucydides.  Thus  the  fortune  of  birth  secured  three  signal 
advantages  to  the  future  historian:  he  was  rich;  he  had  two 
homes— one  at  Athens,  the  other  in  Thrace — ^no  small  aid  to  a 
comprehensive  study  of  the  conditions  under  jxrhich  the  Pdo- 
ponnesian War  was  waged;  and  his  family  connexions  were 
likely  to  bring  him  from  his  early  years  into  personal  intercourse 
with  the  men  who  were  shaping  the  history  of  his  time. 

The  development  of  Athens  during  the  middle  6t  the  $th 
century  was,  in  itself,  the  best  education  which  such  a  mind  as 
that  of  Thucydides  could  have  received.  The  expansion  and 
consolidation  of  Athenian  power  was  completed,  and  the  inner 
resources  of  the  city  were  being  applied  to  the  embellishment 
and  ennoblement  of  Athenian  life  (see  Cimon;  Pesicles). 
Yet  the  History  tells  us  nothing  of  the  literature,  the  art  or  the 
social  life  under  whose  influences  its  author  had  grown  up. 
The  "  Funeral  Oration"  contains,  indeed,  his  general  testimony 
to  the  value  and  the  charm  of  those  influences.  But  he  leaves 
us  to  supply  all  examples  and  details  for  ourselves.  Beyond 
a  passing  reference  to  public  "  festivals,"  and  to  "  beautiful 
surroundings  in  private  life,"  he  makes  no  attempt  to  define 
those  "recreations  for  the  spirit"  which  the  Athenian  genius 
had  provided  In  such  abundance.  He  alludes  to  the  newly- 
built  Parthenon  only  as  containing  the  tnasuxy;  to  the  statue 
of  Athena  Parthenos  which  it  enshrined,  only  on  account  of 
the  gold  which,  at  extreme  need,  could  be  detached  from  the 
image;  to  the  Propylaea  and  other  buildings  with  which  Athens 
had  been  adorned  under  Perides,  only  as  works  which  had  re- 
duced the  surplus  of  funds  avaflable  for  the  war.  He  makes  no 
reference  to  Aeschylus,  Sopbodes,  Euripides,  Aristophanes;  the 
architect  Ictinus;  the  sculptor  Pheidias;  the  physician  Hippo- 
crates;  the  philosophers  Anaxagoras  and  Socrates.  Herodotus, 
tf  he  had  dealt  with  this  period,  would  have  found  countless 
occasions  for  Invaluable  digressions  on  men  and  manners,  on 
letteis  and  art;  and  we  might  almost  be  tempted  to  ask 
whether  his  more  genial,  if  laxer,  method  does  not  indeed 
correspond  better  with  a  liberal  conception  of  the  historian^ 
oflke.  Ko  one  can  do  full  justice  to  Thucydides,  or  appre- 
ciate the  tme  completeness  of  his  work,  who  has  not  faced 
this  question,  and  found  the  answer  to  it. 

It  would  be  a  hasty  judgment  which  Wericd  f^°^  ^^  oxrosr' 

>  Christ  ifkxh.  i$r  pitch.  LUL)  giv«i  thm^  s^i4  btrth  as  "  about 
4S5."  ^^  date  <^  " 


t&ua  of  the  History  that  iti  author's  interests  wero  eadiislvely 
political.  Thucydides  was  not  writing  the  histoiy  of  a  period. 
His  subject  was  an  event— the  Pdoponnesian  Wai^— a  war,  as 
he  believed,  of  unequalled  importance,  alike  in  its  direct  results 
and  in  its  pditical  significance  for  all  time.  To  his  task,  thus 
defined,  be  brought  an  intense  concentration  of  ail  his  faculties. 
He  worked  with  a  constant  desire  to  make  each  successive 
incident  of  the  wax  as  dear  as  possible.  To  take  only  two 
instances:  there  is  nothing  in  literature  more  graphic  than  has 
description  of  the  plague  at  Athens,  or  than  the  whole  narrative 
of  the  Sicilian  expedition.  But  the  same  temper  made  him 
resolute  in  exduding  irrdevant  topics.  The  social  life  of  the 
time,  the  literature  and  the  art  did  not  belong  to  his  subject. 

The  biography  which  bears  the  name  of  Marcdiinus  states 
that  Thucydides  was  the  disdple  of  Anaxagoras  in  philosophy 
and  of  Antiphon  in  rhetoric.  There  is  no  evidence  to  confirm 
this  tradition.  But  Thucydides  and  Antiphon  at  least  belong 
to  the  same  rhetorical  school  and  represent  the  same  eariv 
stage  of  Attic  piose.  Both  writers  used  words  of  an  antique  w 
decidedly  poetical  cast;  both  point  verbal  contrasts  by  insisting 
on  the  precise  difference  between  terms  of  similar  import;  and 
both  use  metaphora  somewhat  bolder  than  were  congenial  to 
Greek  prose  in  its  riper  age.  The  differences,  on  the  otlrer  hand, 
between  the  style  of  Thucydides  and  that  of  Antiphdn  arise 
chiefly  from  two  general  causes.  Fint,  Antiphon  wrote  for 
hearers,  Thucydides  for  readen;  the  latter,  consequently,  can 
use  a  dc^gree  of  condensation  and  a  freedom  in  the  arrangement 
of  words  which  would  have  been  hardly  possible  for  the  former. 
Again,  the  thought  of  Thucydides  is  often  more  complex  than 
any  which  Anti|Aon  imdertook  to  interpret;  and  the  greater 
intricacy  of  the  historian's  style  exhibits  the  endeavour  to  express 
each  thought.*  Few  thin^  in  the  history  of  literary  prose  are 
more  interesting  than  to  watch  that  vigorous  mind  in  its  stmggle 
to  mould  a  language  of  magnificent  but  immature  capabilities. 
The  obscurity  with  which  Thucydides  has  sometimes  been 
reproached  often  arises  from  the  veiy  dearaess  with  which  a 
complex  idea  a  present  to  his  mind,  and  his  strenuous  effort 
to  present  it  in  its  entirety.  He  never  sacrifices  thought  to 
language,  but  he  will  sometimes  sacrifice  language  to  thought. 
A  student  may  always  be  consoled  by  the  reflection  that  he  is 
not  engaged  in  unravdling  a  mere  rhetorical  tan^.  Every 
light  on  the  sense  will  be  a  light  on  the  words;  and  when,  as  b 
not  seldom  the  case,  Thucydides  comes  victoriously  out  of 
this  struggle  of  thouf^t  and  language,  having  achieved  perfect 
expression  of  his  meaning  in  a  sufiidently  lucid  form,  then  hte 
style  rises  mto  an  intellectual  brilliancy— thoroughly  manly, 
and  abo  penetrated  with  intense  feding — ^which  nothing  in 
Greek  prose  literature  surpasses. 

The  uncertainty  as  to  the  date  of  Thucydides'  birth  rendem 
futile  any-  discusskm  of  the  fact  that  before  431  he  took  no 
prominent  part  in  Athenian  politics.  If  he  was  bora  in  455,  the 
fact  needs  no  explanation;  if  in  471,  it  is  possible  that  his 
opportunities  were  modified  by  the  necessity  of  frequent  visits 
to  Thrace,  where  the  management  of  Such  an  important  property 
as  the  gold-mines  must  have  claimed  his  presence.  The  manner 
in  whidh  he  refera  to  his  personal  influence  in  that  regfon  is  such 
as  to  suggest  that  he  had  sometimes  resided  there  (iv.  105,  t)'. 
He  was  at  Athens  in  the  spring  of  430,  when  the  plague 
broke  out.  If  his  account  of  the  symptoms  has  not  enabled 
physicians  to  agree  on  a  diagnosis  of  the  malady,  it  is  at  least 
smgttlarly  fuO  and  vivid.  He  had  himsdf  been  attacked  by  the 
plague;  and,  as  he  briefly  adds,  "  he  had  seen  othera  suffer.** 
The  tenor  of  his  narrative  would  warrant  the  inference  that  he 
had  been  one  of  a  few  who  were  active  in  ministering  to  the 
sufferers. 

The  turotng-pohit  in  the  life  of  Thucydides  dune  in  the  winter 
of  434.  He  was  then  forty  seven  (or,  according  to  Busolt,  about 
thirty-six),  and  for  the  first  time  he  is  found  holding  an  ofllicial 
position.  He  was  one  of  two  generals  entmsted  with  the  com- 
mand of  the  regions  towards  Thrace  (rdlrl^^c9r),  a  phrase 
which  denotes  the  whole  Thracian  seaboard  from  Macedonia 
I  *  See  Jcbb's  AUtc  Orators,  I.  35. 
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la  Thndui  ChmonMC,  tbough 


BBtwird  to  the  vl 
ofUn  tiled  wiib  nun  ipcdil  nic 
■ula.  Hl>  coUeigue  in  Ibe  cominand  wu  Eudo.  AbouL  the 
end  of  November  414  Eudet  wu  in  Amphipc^,  the  tinmghold 
ol  AttacDUJi  poner  in  the  nonh-arat.  To  guard  it  wiib  all 
pCMible  vigiliDce  wu  s  matter  of  ptcnliir  ucgency  at  that 
■nomenU  The  iblot  of  Sputan  laden,  Bnsldu  («.>.),  wu  in 
tbe  Quiddic  penluula,  Hhen  he  had  itnody  gained  npid 
sa;  and  part  of  the  population  between  that  peninsula 

'  Down  to  be  diuSected  to  Atheni.    Under 

B  might  have  expected  that  Thucydidca, 

co-operate  with  Eudcs.  It  appean,  however,  that,  with  hia 
•hips,  he  wu  at  the  island  of  Thaaoi  when  Bruidu  tuddenly 
qipcutd  befan  Amphipolii.  £udes  sent  in  ell  hute  for  Thucy- 
didea,  who  sitived  with  his  ships  Emn  Thtsoa  juit  In  Lime  to 
beat  o3  tbe  enemy  from  Hon  at  tbe  mouih  oF  the  Suymon,  but 
pot  in  time  to  save  Amphlpolia,  The  profound  vexation  and 
dismay  felt  at  Athens  fouiid  eipres^on  in  thepunithmeot  of 
Tbucydidts,  who  was  eiiled.  Cleonisaaldto  hive  been  the  prime 
mover  In  his  condemjintion;  and  tbii  is  likely  enough. 

From  413  to  4114  Thucydidrs  lived  on  his  property  in  Thrace, 
but  mucd'  ol  his  time  appears  to  have  been  spent  in  travel. 
He  visited  the  countries  of  the  Pelopoi 


m  Athens; 


thus  enjoyed  the  rare  advant^  of  conlem  plating  Ibc  nar  from 
vadouB  point!  of  view.  He  speaks  of  the  increased  leisure 
which  his  banishment  secured  to  his  study  of  events.  He  refers 
partly,  doubtless,  to  detachment  from  Athenian  politics,  partly 
alio.  Be  mey  suppose,  10  the  opportunity  of  visiting  places 
(ignaliied  by  recent  events  and  of  eiamloing  their  topography. 
The  local  knowledge  which  la  often  apparent  in  his  Sicilian  hooka 
may  have  been  acquired  at  this  poiod.  The  mind  of  Thucy- 
dida  waa  natorally  Judicial,  and  his  impaitiahty — which  seems 

was  in  some  degree  a  result  ol  temperament.  But  it  cannot 
be  doubted  that  the  evenness  with  which  be  holds  the  scales 
wu  greatly  assisted  by  his  eapetience  during  these  years  of 

His' own  woldi  make  it  dear  that  he  returned  to  Athens,  at 
leut  for  a  lime,  Id  404,  though  the  precise  date  is  uncertam. 
The  older  view  (cf-  Gassen)  was  that  he  returned  some  six 
months  after  Athens  surrendered  to  Lysandet.  More  probably 
be  wu  recalled  by  the  spq^ial  lesolulios  carried  by  Oenobius 
prior  to  the  acceptance  ol  Lysander'i  tenia  (Busolt,  ibid,,  p,  CiS). 
He  remained  at  Athens  only  a  short  time,  and  retired  to  hia 
ptopeity  in  Thrace,  where  he  lived  till  his  death,  woikin;  at  his 
Hillary.  The  piepanderaoce  of  testimony  certainly  goes  to 
•bov  Uiat  be  died  in  Thrace,  and  by  violence.  It  would  seen 
that,  when  he  wrote  chapter  116  of  his  third  book,  he  was 
ignorant  of  an  eruption  of  Etna  which  took  place  in  31J6.  There 
B,  indeed,  strong  reason  for  thinking   that  he  did  notllve later 

vault  of  Cimon's  family,  where  Plutaidi  (Ciitwn,  4)  saw  their 
resting-place.  The  sbniptneu  with  which  the  Hisloij  breaks 
off  Bgreea  with  ihc  story  of  a  sudden  death.  The  historian's 
daughter  is  said  to  have  saved  the  imfinished  work  and  to  have 
placed  it  In  the  bands  of  an  editor.  This  editor.  scciHtling  lo 
one  account,  wu  Xcnojrfion,  to  whom  Diogeno  IJerthis  (ii,  6, 
13)  assigns  the  credit  tA  having  "  brought  the  work  into  reputa- 
tion, wheithe  might  have  auppressed  It,"  The  tradition  is,  how- 
ever, very  douhtlulj  it  may  have  been  auggested  by  a  feeling 
that  no  one  then  living  could  more  appropriately  liavc  discharged 
the  office  of  lilMary  eiecu  tot  than  the  writer  who,  ip  bis  Hdienica, 
continued  the  nanalive, 

TU  miarj.--h\  the  ouuct  of  the  Uiilory  ThucydidH  IndTCaln 


govniied  its  compodition.  His  puipoie  had  been  I 
very  beginning  of  the  war,  in  the  conviclian  that  it 
more  importanl  than  any  event  of  which  Grccki  hac 
leadinc  bclljgenati,  Athens  and  Sparta,  'were  both  : 
eenditfon  ^•Brtivt  equipment.  The  wbo:e  Hel 
ioduding  Crcrk  Kttlemenia  outside  of  Cracee  proper 


either  actively  helplni  one  ol  the  two  combalants 
^h  action.    Nor  was  the  movcmeni  conlined  wilhb 

be  hon.  Hellenic  mpulaiions  of  Thrace,  Macedonia, 
id.  finaHy.  tbe  n^rnan  feinndom  itKH._  The  aim 

tbe  Inlrin^  Intcml  and  importance  of  tbe  (acta, 
r  thai  these  facts  might  be  pemianent  soui™  of 
;  to  ponerlly.    His  hope  was.  ai  he  nys.  that  his 

:  or  resemble  the  peit.  The  wgrfr  ii  meant  to  be 
ever  not  the  rfieiorical  irinniph  Bl  an  hour."  Ai 
vs.  the  ofi-quDied  phrase  "  a  poura^on  for  ever." 

ibiding  fame  for  his  lliilffry.  ]t  refcrrrd  to  the 
'slueol  tbe  ksKHia  whkh  biiAMiini  contained. 
a  Mands  alone  amoii^  the  men  of  faia  own  dayi.  and  faaa 
of  any  age.  in  tbe  width  of  meiual  graip  which  could 
>nenil  significance  of  particular  events.  The  poliiical 
I  mankind  began  in  Greece,  and  In  the  time  of  Thucy- 

—"■'--'  '" 1  stilt  young.    Thucydidcs  knew  only 

li  on  the  one  hand,  and  on  the  olhrr 
ind  yvi,  as  haa  been  wdl  Bid  of  him. 

if  not  aolvsl,  at  any  rate  handled,  in 

which  he  appndchEd  his  Cuk,   it  is 

"""""""fts"^.™- 


S"«K, 


tendency,  in  the  e^n  of  Thundidcs.  is  to  ejLaggcrate  the  greatncsa 

wrilera  whom  he  cfllla  "chronicleri  (see  LosocaaPHT),  whole 
general  object  wan  to  dilTuie  fl  knowledge  of  legends  prMcrved  hv 
oral  tradition  and  of  written  document! — usually  lists  of  olhciafa 
or  genealog^icfl — prescrvrd  in  public  archives;  and  thevpubluhed 

dwcribe*  their  work  by  the  word  CwriA*ai.  but  his  own  by 
£ir»0A^iw — the  difTerence  between  the  terms  answering  to  that 
between  compilaiiDn  of  a  somewhat  mechanical  kind  and  hiiioriial 
compoflitian  in  a  higher  sense.  The  vice  of  tbe  "chroniclers." 
in  hii  view,  is  that  Ihey  cared  only  for  popularity,  and  took  nopaina 
to  make  their  narrati^-cs  tnislworlhy,  fferodotus  wu  presumably 
rmrded  by  him  as  in  the  same  general  CBTcgoiy. 

his  niateriale  to  the  most  Bcaithing  ■ouliny.    The  ruling  principle 

verified  facts.     "As  to  the  deeds  done   in   the   war,  JJJ^Jj"" 

jeciure.    My  account  rc«s  cither  oa  penonil  Jinowlcdge  or  on 


sj;^. 


inlcifducai  into  hu  Histi 

accuracy;  it  is,  therefore,  wen  to  consider  tneir  nature  -^^ 
and  purpose  nther  dosdy.  The  speeches  eonstitule  '**.,,.. 
between  a  fourth  and  a  £tih  part  ^  the  HitUry.  If  A'™*^ 
thev  were  diminated.  an  admirable  narrative  would  Indeed  remain, 
with  a  few  comments,  usually  brief,  on  the  more  striking  chaiactera 

workings  ot  the  Gredi  political  mind,  on  the  motives  of  the  actors 
and  the  arguments  which  they  used — in  a  word,  on  tbe  whole  play 
of  contemporary  fedio^  and  opinion.  To  the  speeches  la  due  in 
no  small  measure  (he  imperishable  intencctual  interest  of  the 
Hiitory,  since  it  ii  chieRy  r>y  the  speeches  that  the  facte  of  the 

ncss  for  the  sludenl  of  palilkrs.    When  lleroootu 


When  Herodotus  made  hia  poaons 
ipccchcfl.  he  was  foTlowina  (he  pre- 


>und  it  diihcult  lo  retain  a  memorr  of  the  precise  words  Trfiich 
had  heard  spoken;  and  to  it  was  with  those  who  brought  mereports 
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But  I  have  made  the  poRKms  aay  what  it  teemed  to  roe  most  op- 

r>rtune  for  them  to  say  in  view  of  each  sttuation :  at  the  same  time 
have  adhered  as  closely  as  possible  to  the  general  sense  of  what 
was  actually  said.*'  So  far  as  the  language  of  the  spoechea  b 
concerned,  then,  Thucydades  phunly  avows  that  it  is  mainly  or 
wholly  his  owof  As  a  general  rule,  there  is  little  attempt  to  mark 
different  styles.  The  case  oi  Pericles,  whom  Thugyaidcs  must 
have  repeatedly  heard,  is  probably  an  exception;  the  Thuc^didcan 
speeches  of  Pericles  offer  several  examples  of  that  bold  imagery 
which  Aristotle  and  Plutarch  agree  ia  ascribing  to  him,  while  the 
"  Funoal  Oration,"  especiaUyt  has  a  certain  majesty  of  rhythm, 
a  certain  union  of  impetuous  movement  with  loftv  grandeur,  which 
the  historian  has  given  to  no  other  speaker.  Such  strongly  marked 
characteristics  as  the  curt  bluntncss  of  the  Spartan  ephor  Sthene* 
laldas,  or  tlie  insoloit  vchanenoe  of  Aldbiades,  are  also  indicated. 
But  the  dramatic  truth  of  the  speeches  generally  resides  in  the 
matter,  not  in  the  form.  In  regard  to  those  speeches  which  were 
ddivered  at  Athens  before  his  banishment  m  424 — and  seven 
such  speeches  are  contained  in  the  History — Thucydides  could 
rely  eitoer  on  his  own  recollection  or  on  the  sources  accessible  to 
a  resident  citizen.  In  these  cases  there  is  good  reason  to  believe 
that  he  has  reproduced  the  substance  of  what  was  actually  said. 
In  other  cases  he  bad  to  trust  to  more  or  less  imperfect  reports  of 
the  "  genefal  sense  ";  and  in  some  instances,  no  doubt,  the  speech 
represents  simply  his  own  conception  of  what  it  would  have  been 
"  meet  opportune  "  to  say.  The  most  evident  of  such  instances 
occur  in  the  addresses  of  leaders  to  thdr  troops.  The  historian's 
aim  in  these  military  harangues — which  arc  usually  short— b  to 
hiring  out  the  points  of  a  strategical  situation;  a  modem  writer 
would  have  attained  the  object  by  cooMnenta  prefixed  or  subjoined 
to  bb  account  of  the  battle.  The  comparative  indifference  of 
Thucydides  to  dramatic  verisimilitude  in  these  military  orations 
is  curiously  shown  by  the  fact  that  the  speech  of  the  general  on 
the  one  side  n  sometimes  as  dtsitnctly  a  reply  to  the  speech  of  the 
^neral  on  the  other  as  if  they  had  been  delivered  in  debate.  We 
may  be  sure,  however,  that,  wherever  Thucydides  had  any  authentic 
clue  to  the  actual  tenor  of  a  speech,  he  preferred  to  follow  that 
clue  rather  than  to  draw  on  his  own  invention.  ^ 

Why,  however,  did  lie  not  content  himself  with  simply  stating, 
in  hb  own  person,  the  acgomeats  and  opinions  xriiich  he  oonoeived 
rhm  Am*  ^^  ^"^  ^'^^  pievalent?  The  question  must  be  viewed 
iM9urMx  fpj^jjj  ^^  standpoint  ol  a  Greek  in  the  5th  century  B.C. 
rmw,  £p.^  poetry  had  then  for  many  generations  exercised 
a  powerful  influence  over  the  Greek  mind.  Homer  had 
accustomed  Greeks  to  look  for  two  elements  ia  any  complete 
expression  of  human  encri^  first,  an  account  of  a  man's  deeda, 
then  an  image  of  hb  mind  m  the  report  of  hb  words.  The  Homeric 
heroes  are  exhibited  both  in  action  and  in  speech.  Further,  the 
contemporary  readers  of  Thucydides  were  men  habituated  to  a 
civic  liie  in  which  public  speech  played  an  aU>important  port. 
Every-  adult  citizen  of  a  Greek  democracy  was  a  member  <m  the* 
assembly  which  debated  and  decided  great  issubk  The  law  courts, 
the  festivals,  the  drama,  the  markct-ptace  itself,  ministered  to  the 
Greek  love  of  animated  description.  Tp  a  Greek  of  that  age  a 
written  history  of  political  events  would  have  seemed  stiangdy 
insipid  if  speech  "  In  the  first  person  "  had  been  absent  from  it, 
especially  ii  it  did  not  offer  some  mirror  of  those  debates  which  were 
inseparaoly  associated  with  the  central  interests  and  the  decisive 
moments  of  political  life.  In  making  historical  persons  say  what 
they  might  have  said,  Thucydides  confined  that  oratorical  licence 
to  the  purpose  which  is  Its  best  justification:  with  htm  it  is  strictly 
dramatic  an  aid  to  the  complete  presentment  of  action,  by  the 
vivid  expression  of  ideas  and  arguments  which  were  really  current 
at  the  time.  Among  later  historians  who  continued  the  practice, 
FolyUus,  Sallust  and  Tacitus  most  resemble  Thucydides  in  thb 
particular;  while  in  the  Byzantioci  historians,  as  in  some  roodema 
who  followed  classical  precedent,  the  qwechea  were  usually  mere 
occasions  for  rhetorical  dbplav.  Botta's  History  of  Italy  from 
1780  to  1814  affords  one  of  the  latest  examples  of  the  practice, 
which  was  pecutiariy  suited  to  the  Italbn  genius. 

The  present  division  of  the  History  into  eight  booka  b  one  whkdi 
might  well  have  proceeded  from  the  author  himself,  aa  being  a 
natural  and  convenient  disposition  of  the  contents. 
The  first  book,  after  a  general  introduction,  sets  forth 
the  canscs  of  the  Peloponn«*sbn  War.  The  firEt  nine 
years  of  the  war  are  contained  in  the  second,  third  and 
fourth  books^^three  years  in  each.  The  fifth  book  contains  the. 
tenth*  year,  folbwcd  by  the  interval  of  the  "  insecure  peace."  The 
Sicilian  expedition  fills  the  sixth  and  seventh  books  The  eighth 
hooks  opens  that  last  chapter  of  the  stn^gle  which  is  known  as  the 
"  Decelean  "  or  "  lonbn  "  War,  and  breaks  off  abruptly^-in  the 
middle  of  a  sentence,  indeed — in  the  year  41 1. 

The  principal  reason  against  believing  that  the  division  into 
eight  books  was  made  by  Thucydides  himself  is  the  fact  that  a 
rt,j_j  .«  different  divisk>n.  into  thirteen  boolct  was  also  current 
23"  or  in  antiqidty.  as  apprara  froni  Maitellinus  (I  S»).  »«!• 
Aj^Lteii.  ^^^'y  iroprobable— indeed  hardly  conr«ivable— that  thia 
tUvhha.  j^j^yjj  ^^g  been  the  case  if  the  Sht-book  ^^^oa 
had  come  down  from  the  hand  of  the  author,    wi  may  infer*  then. 


that  the  division  of  the  work  into  eight  books  w«a  introduced  at 
Alexandria — perhaps  in  the  3rd  or  and  oenturv  b.c.  That  di^dsion 
was  already  familiar  to  the  grammarians  of  the  Augustan  age. 
Dionysius  of  Halicamassus,  who  recognizes  it,  has  also  another 
mode  of  indicating  portions  of  the  work,  via.  by  stichome^u^  or 
the  number  of  lines  which  they  contained.  Thus,  in  the  MS. 
whk:h  he  used,  the  first  87  chaptera  of  book  i.  contained  about 
2000  lines  (equivalent  to  about  1700  lines  in  BeUeer's  stereotyped 
8vo  text).  (On  ttte  order  of  ooaiposition«  see  PnoromixsiAii 
Wai.  ad  imiLi  and  Gubcb:  Amitta  History,  |  Authorities). 

The  division  of  the  war  by  summers  and  winten  UarA  Bipot  kA 
Xi«Mfi>'a)— the  end  of  the  winter  being  conttdered  as  the  end  of  the 
year — is  perhaps  the  only  one  whidn  Thucydides  hini-  „  ^  « 
self  used,  for  there  b  fio  indication  that  he  made  any 
division  of  the  History  into  books.  Hb  "summer'*  ^!^ 
includea  spring  and  autunOi  ^and  extends,  generally  ""** 
speaking^,  from  March  or  the  beginning  of  April  to  the  end  of  October, 
Hb  "  winter  '* — November  to  February  inclusive — means  practi- 
cally the  period  during  which  military  operations,  fay  bnd  and  sea. 
are  wholly  or  partly  suspended.  When  he  speaks  of  "  smnmer  '* 
and  "  winter  "  as  answering  raspecUvely  to  "  half  "  the  year  (v.  30, 
3),  the  phrase  b  not  to  be  pressed:  it  means  merely  that  he  dividea 
his  year  into  these  two  parts.  The  mode  of  reckoning  b  essentblly 
a  rough  one,  and  b  not  to  be  Viewed  as  if  the  commencement  01 
summer  or  of  winter  could  be  precisely  fixed  to  constant  dates. 
For  chfonokny,  beadea  the  festivals,  he  'uses  the  Athenian  list  ol 
archons,  the  Spartan  list  of  ephors  and  the  Aigive  list  of  priestessca 
of  Hera. 

There  b  no  reference  to  the  History  of  Thucydides  in  the  extant 
Greek  writers  of  the  4th  century  B.C.;  but  Ludan  has  preserved  a 
traditton  of  the  enthusiasm  with  which  it  was  studied  oy  Demoa* 
thenes.  The  great  orator  b  said  to  have  copied  it  out  eight  timM^ 
or  even  to  have  leamt  it  by  heart.  The  Alexandrian  critica  acknow- 
ledged Thucydides  as  a  great  master  of  Attic.  Sallust^  Cornelius 
Ncpos,  Cicero  and  Quiotubn  are  among  the  Roman  wnten  whose 
admiration  for  him  can  be  traced  in  their  work,  or  has  been  ex* 
pcessly  recorded.  The  most  daborate  ^ndent  criticism  on  tlia 
diction  and  composition  of  Thucydides  b  contained  in  three  essaya 
by  Dioayaus  of  Halicamassus. 

Among  the  best  MSS.  of  Thucydides,  the  Codex  vaticanus  126 
(iith  century)  represents  a  recension  made  in  the  Alexandrian  or 
Roman  age.  In  the  first  six  books  the  number  of  j|ec'  ^ 
passages  m  which  the- Vaticanus  alone  has  preserved  '■^>^^"*^ 
a  true  reading  b  comparatively  small;  in  book  vii.  it  b  somea^iat 
larger;  in  book  viii.  it  b  so  bi^  that  here  the  Vaticanus,  as  com- 

Sarcd  with  the  other  MSS.,  acquires  the  character  of  a  revbed  text, 
^her  important  MSS.  arc  the  Palatinus  252  (nth  century);  the 
Casselanus  ^a.d.  la^);  the  Angustanus  monacensb  ajo  (a.d.  13D1). 
A  collatiott,  u  bo(rfcs  L,  ii.,  trf  two  Cambridge  MSS.  of  the  15th  century 

iNN.  3,  x8;  Kk.  5,  19)  has  been  published  by  Shilleto.  Sevcrsu 
'arisUn  MSS.  (H.  C.  A.  F.),  and  a  Vcnctbn  MSS.  (V.)  collated  by 
Arnold,  also  deserve  mentkm.  The  Aldine  edition  was  onblished 
in  1^02.  It  waa  formerly  supposed  that  there  had  been  two 
Juntine  editions.  Shilleto,  in  the  "  Notice  "  prefixed  to  book  i., 
first  pointed  out  that  the  only  Juntine  edition  was  that  of  1526, 
and  that  the  belief  in  an  earlier  Juntine,  of  t^,  arose  merely 
from  the  accidental  ondssion  of  the  word  viasitM  in  the  Latin 
vernon  of  the  imprint.  Some  papyras  fragments  were  published 
in  Grenfdl  and  Hunt's  Oxyrhynchus  papyri  (1908),  vi.,  which 
also  contains  an  anonymous  commentary  (pub.  1st  century)  on 
Thuc.  ii. 

The  most  generally  useful  edition  b  Classen's,  in  the  Wcidmann 
Scries  (1862-1878;  new  ed.  by  Steup,  1882-1892);  each  book  can  be 
obtained  separately.  Arnold'a  edition  (18^8^1851)  contains  much 
that  b  still  valuable.  For  books  i.  and  ii.  Shilleto  s  edition  (18^2- 
1B76)  furnishes  a  commentary  which,  though  not  full,  deab  admir-' 
ably  with  many  difficult  points.  Among  other  important  complete 
editions,  it  b  enough  to  name  those  of  Duker,  Bekkcr,  Goellcr, 
Poppo  and  KrOger.  For  editmns  of  separate  books  and  selectiona 
(up  to  189s)  see  J.  B.  Mayor's  Guide  to  tho  Choice  of  Classical  Books, 
SjMcbl  mention  may  be  made  of  those  by  E.  C  Merchant.  Later 
editions  of  the  text  are  by  H.  Stuart  Jones  (1900-1001),  in  the  Oxford 
Scriptorum  dassicorum  biWotkeca,  and  C.  Hude  (  Teubner  Series," 
1901 ;  ed.  minor,  1903).  B^tant's  lexicon  to  Thucydides  (1843)  is 
well  executed.  Jowett's  translation  (1883)  is  supplemented  by 
a  volume  of  notes.  Dale's  version  (Bohn)  also  deserves  mention 
for  its  fidelity,  as  Crawley's  (1876)  for  its  vigour.  HelUnica  (1880) 
contains  an  essay  on  **  The  Speeches  of  Thucydides,"  which  has  been 
translated  into  German  (see  Eduard  Meyer,  ForsckuHgen  aur  atlem 


(1895)  Ixxix.,  (1897)  Ixxscviit  Busolt,  Grieckiuhe  Cesckickte,  vL 
616H593,  b  invaluable.  For  the  life  of  Thucydides,  U.  von  Wilamo- 
witz-Moellendorff.  "  Die  Thukydides-Legende,"  Hermes,  (1878)  xiL, 
is  all  important.  All  works  on  ancient  Greek  History  contain 
discussions  of  lliucydides,  and  an  interesting  criticism  is  that  of 
J.  B.  Bury,  Ancient  Creek  Htstorians  (1909).     F.  M.  Comford, 
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Tkucydiiit  mytkishriau  (1907),  aousht  to  prove  that  the  History 
is  reaHy  only  an  historical  tragedy,  t^.  a  dramatiaed  venlon  of  the 
facts,  but  this  vi«w  has  not  been  adopted.   (R.  C.  J. ;  J.  M.  M.) 

THUGS.  That  ihe  Sanskrit  root  sthag  (Pali,  ihak),  to.  cover, 
to  conceal,  was  mainly  applied  to  fraudulent  concealment,  ap- 
pears from  the  noun  stkaga,  a  cheat,  which  has  retained  this 
signification  in  the  modem  vernaculars,  in  all  of  which  it  has 
assumed  the  form  tkag  (commonly  written  ihug)i  with  a 
specific  meaning.  The  Thugs  were  a  well-organised  confede- 
racy of  professional  assassins,  who  in  gangs  of  whom  xo  to  aoo 
travelled  in  various  guises  through  India,  wormed  themselves 
into  the  confidence  of  wayfarers  of  the  wealthier  class,  and,  when 
a  favourable  opportunity  occurred,  strangled  them  by  throwing 
a  handkerchief  or  noose  round  their  necks,  and  then  plundered 
and  buried  them.  All  this  was  done  according  to  certain  ancient 
and  rigidly  prescribed  forms  and  after  the  performance  of  special 
veligious  rites,  in  which  the  consecration  of  the  pickaxe  and  the 
sacrifice  of  sugar  formed  a  prominent  part.  FVom  their. uung 
the  noose  as  an  Instrument  of  mu^er  they  were  also  frequently 
called  Pkansigars,  or  "noose-operators."  Though  they  them- 
selves trace  their  origin  to  seven  Mahommedan  tribes,  Hindus 
appear  to  have  been  associated  with  them  at  an  early  period; 
at  any  rate,  their  religious  creed  and  phictices  as  stanch  wor- 
shippers of  Kali  (Devi,  Duiga),  the  Hindu  goddess  cf  destruction, 
bad  certainly  no  flavour  of  Islam  in  them.  Assassination  for 
gain  was  with  them  a  rdigious  duty,  and  was  considered  a  holy 
and  honourable  profession.  They  had,  In  fact,  no  idea  of  doing 
wrong,  and  their  moral  feelings  did  not  come  into  play.  The  will 
of  the  goddess  by  whose  command  and  in  whose  honour  th^ 
folk)wed  their  calling  was  revealed  to  them  through  a  very 
complicated  system  of  omens.  In  obedience  to  these  they  often 
travelled  hundreds  of  miles  in  company  with,  or  in  the  wake  of, 
their  intended  victims  before  a  safe  opportunity  presented  itself 
for  executing  their  design;  and,  when  the  deed  was  done,  rites 
were  performed  in  honour  of  that  tutelary  deity,  and  a  goodly 
portion  of  the  spoQ  was  set  apart  for  her.  The  fraternity 
possessed  also  a  jaigon  of  their  own  {Ramasi),  as  well  as  certain 
signs  by  which  its  members  recognized  each  other  in  the  remotest 
ports  of  India.  Even  those  who  from  age  or  infirmities  could  no 
liDnger  take  an  active  part  in  the  operations  continued  to  aid  the 
cause  as  watchers,  spies,  or  dressers  of  food.  It  was  owing  to 
their  thorough  oiganization,  the  secrecy  and  security  with  which 
they  went  to  work,  but  chiefly  to  the  religious  garb  in  which  they 
shrouded  their  murders,  that  they  could,  unmolested  by  Hindu 
or  Mahommedan  rulers,  recognized  as  a  regular  profession  and 
paying  taxes  as  such,  continue  for  centuries  to  practise  their 
craft.  Both  the  fractions  into  which  they  were  divided  by  the 
Nerbudda  river  laki  claim  to  antiquity:  while  the  northern, 
however,  did  not  tr&ce  their  origin  further  back  than  the  period 
of  the  early  Mahommedan  kings  of  Delhi,  the  southern  fraction 
not  only  claimed  an  earlier  and  purer  descent,  bCit  adhered  also 
with  greater  strictness  to  the  rules  of  their  profession. 

The  earliest  authenticated  mention  of  the  Thugs  is  found  in  the 
following  passage  of  Ziau-d  din  Bami's  History  of  Firoz  Shah 
(written  about  1356) :  *'  In  the  reign  of  that  sultan,"  that  is, 
about  1290, "  some  Thugs  were  taken  in  Delhi,  and  a  man  belong- 
ing to  that  fraternity  was  the  means  of  about  a  thousand  being 
captured.  But  not  one  of  these  did  the  sultan  have  killed.  He 
gave  orders  for  them  to  be  put  into  boats  and  to  be  conveyed  into 
the  lower  country,  to  the  neighbourhood  of  Lakhnauti,  where 
they  were  to  be  set  free.  The  Thugs  would  thUK  have  to  dwell 
about  Lakhnauti  and  would  not  trouble  the  neighbourhood  of 
Delhi  any  more  "  (Sir  H.  M.  EUiofs  History  of  India,  iii. 
S41).  The  first  European  travellers  who  speak  of  them  without 
mentioning  their  name  are  Thevenot  (1665)  and  Fryer  (1673). 
Though  instances  of  Thagi  (Thuggee)  had  been  known  to  the 
English  rulers  in  India  for  many  years,  and  sporadic  efforts  had 
been  made  by  them  towards  the  extinction  of  the  gangs,  it  was 
not  till  Lord  W.  Bentlnck  (1828-1835)  took  vigorous  steps  in  this 
matter  that  the  system  was  gradually  unmasked,  and  finally 
all  but  stamped  out.  His  chief  agent.  Captain  (afterwards.  Sir 
WQIiam)  Sleeman,  with  several  competent  assistants,  and- the 


co-operation  of  a  number  of  native  states,  succeeded  in  completely 
grappling  with  the  evil,  so  that  up  to  October  1835  no  fewer  than 
1562  Thugs  had  been  committed,  of  which  number  382  were 
hanged  and  986  transported  or  imprisoned  for  life.  According 
to  the  Thuggee  and  Dacoity  Report  for  1879,  the  number  of 
registered  Punjabi  and  Hindustani  Thugs  then  still  amounted  to 
344;  but  all  of  these  had  already  been  registered  as  such  before 
1852,  and  the  whole  fraternity  may  now  be  considered  as  extinct. 
The  Thuggee  and  Dacoity  department  continued  to  exist  until 
1904,  though  its  operations  had  long  been  confined  to  the  sup- 
pression of  organized  robbery  in  native  states.  Its  place  is  now 
taken  by  the  Central  Criminal  Intelligence  department. 

Full  particulars  concerning  the  svstem  of  Thagi  are  given  by 
Dr  Sherwood,  "  On  the  Murderers  called  Phansigars."  and  J.  Shake- 
spear,  "  Observations  regarding  Bradhcks  and  Thegs  "  (both  treat- 
ises in  vol.  xiii.  (1620),  of  the  Asiatic  Researches);  W.  N.  Sleeman, 
Ramaseeana,  or  a  Vocabulary  of  the  Language  used  by  the  Thugs,  with 
an  Introduction  and  Appendix  (Calcutta,  1636) ;  the  Edinburgh  Review 
for  Januaiy  1837;  E.  Thornton,  lUuslrations  of  the  History  and 
Practices  of  Ike  Thugs  (London,  1837) ;  Meadows  Taylor,  Confessions 
of  a  Tltug  (London,  1839;  new  cd.  1879);  Major  Sleeman,  l^^poff 
on  the  Depredations  committed  by  the  Thug  Gangs  (Calcutta,  1840); 
J-.  Hutton,  Popular  Account  oj  the  Thugs  and  Dacoits  (London, 
1857).  (R.  R.) 

THUOUT,  JOHAMN  AMADEUS  FRANCIS  DE  PAUU,  Baron 
(1736-1818),  Austrian  diplomatist,  was  bom  at  Unz  oh  the  S4th 
of  May  r736.  His  origin  and  name  have  been  the  subject  of 
legends  more  or  less  malicious  and  probably  the  inventions  of 
enemies.  It  has  been  said  that  the  correct  form  of  his  name  was 
Thunichtgut,  or  Thenitguet  (do  no  good),  and  was  altered  to 
Thugut  (do  good)  by  -Maria  Theresa.  Tunicotta  has  been 
given  as  a  variation.  But  Thugut  was  the  name  of  his  great* 
grandfather,  who  belonged  to  Budweiss  in  southern  Bohemia. 
He  was  the  legitimate  son  of  Johann  Thugut,  an  army  paymaster, 
who  married  Eva  Maria  Mdsbauer,  daughter  of  a  miller  near 
Vienna.  The  pa3rmaster,  who  died  about  1760,  left  his  widow 
and  children  in  distress,  and  Maria  Theresa  took  charge  of  them. 
Johann  Amadeus  was  sent  to  the  school  of  Oriental  languages. 
He  entered  the  Austrian  foreign  ofiice  as  an  interpreter  and  was 
appointed  dragoman  to  the  embassy  at  Constantinople.  In  1 769 
he  was  appointed  charg€  d'affaires,  and  in  that  capacity  secured 
a  grant  of  money  and  a  promise  of  the  territory  of  Little 
WaJlachia  from  the  Turks  during  the  negotiations  connected 
with  the  first  partition  of  Pohmd  (see  Poland :  History).  In  1 7 7 1 
he  was  appointed  internuncio  at  Constantinople  and  was  actively 
engaged,  under  the  direction  of  Prmce  Kaunitz,  in  all  the 
diplomacy  of  Austria  in  Turk^  and  Poland  until  be  secured 
the  cession  of  the  Bukovina  on  the  7th  of  May  1775.  During 
these  years  Thugut  was  engaged  in  a  mean  intrigue.  His  salary 
as  dragoman  was  small,  and  his  needs  great.  He  therefore 
agreed  to  receive  a  pension  of  13,000  livres,  a  brevet  of  lieutenant- 
colonel,  and  a  promise  of  a  safe  refuge  in  case  of  necessity  from 
the  king  of  France,  Louis  XV.  The  condition  on  which  the 
pension  was  granted  was  that  he  took  advantage  of  his  position 
as  an  Austrian  official  to  render  secret  services  to  France  The 
only  excuses  to  be  made  for  bim  arc  that  such  hidden  arrange- 
ments were  riot  uncommon  before  and  in  his  time,  and  that  as  a 
matter  of  fact  he  never  did  render  France  any  real  service,  or 
betray  his-  masters  at  Vienna.  Vet  the  terror  of  discovery 
disturbed  him  at  several  periods  of  his  life,  and  when  Louis  XV. 
died  in  1774  he  showed  a  strong  disposition  to  take  refuge  in 
France,  and  would  have  done  so  if  Louis  XVI.  would  have  given 
him  a  promise  of  employment.  His  pension  was  continued.  It 
seems  to  be  tolerably  certain  that  at  a  later  period  he  made  a  clean 
breast  to  the  emperor  Francis  II.  His  services  at  Constantinople 
were  approved  by  Prince  Kaunitz  (y.!».)i  who  may  possibly  have 
been  informed  of  the  arrangement  with  the  French  secret  diplo- 
matic fund.  It  is  never  safe  to  dedde  whether  these  treasons 
were  single  or  double.  When  Thugut  was  appointed  internuncio 
he  was  also  ennobled,  being  raised  to  the  RiUer stand.  After  177$ 
he  travelled  in  France  and  Italy,  partly  on  diplomatic  service. 
In  1778  he  was  the  agent  through  whom  Maria  Theresa  entered 
into  direct  negotiations  with  Frederick  the  Great,  in  order  to 
stop  the  Bavarian  War.    In  1780  he  was  Austrian  envoy  in 
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Wanaw,  but  in*  1783  he  applied  for  laav*  and  satbfifed  Ua 
hankering  after  France  by  tiving  for  four  yean  in  Paris.  It 
ms  in  this  time  that  liis  savings,  made  during  his  years  off 
service  at  Constantinople,  by  means  which  would  probably  not 
bear  invtstigation,  were  invested  in  France.  Thugut  became 
acquainted  with  many  of  the  leaders  in  the  Revolution.  From 
1787  to  1789  he  was  minister  at  Naples,  and  showed  great  tact  in 
managing  the  queen,  Maria  CaroHna,  sdau^terof  Maria  Theresa. 
In  1790  he  was  sent  by  the  emperor  Joseph  II.  to  Bucharest, 
nominally  as  commissioner  with  the  hospodar  of  Wallachia,  but 
in  reality  in  order  that  he  might  open  negotiations  for  peace  with 
the  Turks.  Until  179s  he  was  much  in  Franoe  and  Belgium, 
partly  as  a  diplomatic  agent,  but  largely  because  he  was  aniious 
to  rescue  his  investments,  which  were  uhimatdy  lost.  His 
personal  grievances  may  luive  had  smne  share  in  creating  the 
hatred  of  the  Revolution  and  the  Jacobins,  for  which  he  was 
afterwards  famous.  In  1793  he  was  associated  with  Mercy 
Argenteau,  fonnerly  Austrian  ambassador  in  France,  as.  diplo- 
matic agent  at  the  headquarters  of  the  allied  army.  The 
mismanagement  of  the  invasion  of  France  exdted  his  anger.  He 
came  back  to  Vienna  to  report  the  facts  to  Francis  II.,  to  whom 
he  presented  a  statement  on  the  27th  of  December.  On  the 
19th  of  January  1793  he  was  appointed  mrm/h  diplonuU  at  head- 
quarters, hirgely,  it  is  said,  by  the  intrigues  of  Philip  Cobenzl  and 
Spielmann,  who  wished  to  have  him  out  of  the  way.  But  he 
never  went,  for  at  this  time  Russia  and  Prussia  annexed  large 
parts  of  Poland.  Austria,  entangled  in  the  war  with  France, 
was  left  empty-handed  (see  foLkNo:  History).  Theemperor,  dis- 
satbfied  with  the  ministers  Who  had  not  prevented  this  mis- 
fortune, dismissed  them,  and  after  some  dehty  Thugut  was  named 
"director  of  the  foreign  affairs  of  Austria"  on  the  25th  of 
March  1793.  When  Prince  Kaunits  died  in  the  following  year 
Thugut  ?nis  appointed  to  "  discharge  the  duties  of  the  office  of 
hovae,  court,  and  state  chancellor."  His  promotion  to  the 
foremost  place  in  the  Austrian  administration  met  with  much 
opposition,  and  is  known  to  have  been  largely  due  to  the  empress 
Maria  Theresa  of  Ka]Jes.  The  Austrian  government  was  by 
tradition  very  aristocratic.  The  empress  Maria  Theresa,  mother 
of  Frands  11.,  though  she  valued  the  services  of  Thugut,  had 
consented  with  reluctance  to  make  htm  commander  of  the  order 
of  St  Stephen,  and  had  only  yielded  to  the  urgent  requests  of 
Kaunits  and  of  her  ton  Joseph  n.  She  thought  the  promotion 
excessive  for  a  man  of  his  plebdan  origfai.  The  nobles,  who 
thought  that  the  great  offices  ci  state  should  go  to  themselves, 
were  of  the  same  opinion.  Thugut,  who  had  a  large  fund  of 
vanity,  resented  their  insolence,  and  did  nothing  to  dharm  their 
hostility.  He  was  unmarried,  and  he  avoided  all  society.  In 
the  discharge  of  his  duties  he  took  counsel  with  nobody.  All  the 
confidential  work  ci  his  department  was  done  fay  himself  with 
the  help  of  two  clerks  he  could  trust,  and  he  took  all  important 
papers  directly  to  the  emperor,  keeping  no  copies  in  his  own  office. 
He  had  his  own  experience  to  teadi  hJin  how  easy  it  was  to  bribe 
the  offidals  of  Austria.  The  nobles,  who  regarded  themselves 
with  good  cause  as  the  supporters  of  the  Crown,  and  who  expected 
to  be  consulted,  resented  Ms  indifference  and  secrecy  n  the 
arrogance  of  an  upstait«  They  were  his  constant  enemies  and 
critics.  A  few  of  them  who  admired  his  abilities  supported  him 
on  personal  grounds,  but  with  these  exceptions  Thugut  had  no 
friends  in  Austria.  Out  of  it,  he  was  commonly  regarded  as  the 
representative  of  all  that  was  most  unscrupulous  and  self-seeking 
in  the  methods  of  the  Austrian  government.  He  had  inherited 
from-  his  master  Prince  Kaunita  the  firm  conviction  that  Prussia 
was  the  worst  enemy  of  Austria.  From  him,  too,  he  had  learnt 
that  the  first  duty  of  an  Aostriaa  minister  was  to  be  an  increaser 
of  the  empire,  even  at  the  expense  of  allies,  and  that  excuses  for 
annexation  were  to  be  made  when  they  could  not  be  found.  His 
hatred  of  France,  and  of  the  Revolution,  was  no  doubt  sincere. 
But  while  prepared  to  defend  Europe  from  French  aggression, 
it  was  with  the  implied  intention  that  Austria  should  be  rewarded 
for  her  exertions  by  increases  of  territory,  and  shouki  be  made  the 
absolute  mistress  of  Germany.  The  history  t  bis  policy  fiom 
1793  to  1800  is  the  history  of  Europe.    ^J^     nflicting  objects 


which  he  kept  before  hfan,  ledatsnce  to  French  aggression  on  the 
west,  and  to  Russian  and  Prussian  aggressions  on  the  east,  and 
the  pursuit  of  more  territory  for  Austria,  compelled  him  to  divide 
his  exertions  and  his  forces.  Thus  in  1793-94  he  recalled 
troops  bom  the  west  to  partidpate  in  a  partition  of  PoUnd, 
thereby  taking  pressure  off  France,  and  doing  much  to  smooth 
the  way  for  her  subsequent  victories,  ^me  of  his  actions 
cannot  be  described  as  other  than  criminal.  He  was  certainly 
responuble  for  the  murderous  attack  on  the  French  envoys  at 
Rastadt  in  April  1799.  He  may  have  intended  that  they  should 
only  be  robbed,  but  he  must  be  held  responsible  for  the  acts  of  his 
agents.  So  again  he  has  to  answer  for  the  perverse  policy  of 
Austria  in  1799  when  Suvarov  {g.v.)  and  the  Russians  were 
recalled  from  northern  Italy  for  no  visible  reason  except  that 
Austria  should  be  left  in  sole  possession  of  the  dominions  of  the 
king  of  Sardinia,  with  a  good  excuse  for  keeping  them.  The 
correspondence  of  Joseph  de  Maistre  shows  how  bitterly  the 
continental  allies  of  Austria  resented  her  selfishness,  and  how 
firmly  they  were  persuaded  that  she  was  fighting  for  her  own 
hand.  That  Thugut  believed  that  he  was  doing  his  duty,  and 
that  he  was  carrying  on  the  traditional  policy  ^  Austria,  may 
be  true.  Yet  his  methods  were  so  extreme,  and  his  attitude  so 
provocative  as  to  justify  the  judgment  passed  on  him  by  Kaunits 
— namdy,  that  he  required  the  control  of  a  strong  hand  if  good 
results  were  to  be  obtained  from  his  ability.  After  the  defeats 
of  Austria  in  Italy  in  1796-97  and  the  peace  of  Campo  Formio, 
it  became  a  fixed  object  with  the  French,  and  with  a  growing 
party  in  Austria  who  held  him  responsitrle  for  the  disasters  of 
the  war,  to  secure  the  removal  oi  Thugut.  He  found  no  support, 
except  from  the  British  government,  which  considered  him  as  a 
sure  ally  and  had  great  influence  at  Vienna  as  paymaster  of 
subsidies.  The  death  of  the  empress  Catherine  of  Russia 
deprived  him  of  a  friend  at  court.  During  the  campaigns  of 
r799  and  1800  Thugut  was  the  advocate  of  war  "  to  the  knife.** 
At  the  end  he  was  kept  in  office  only  by  the  vigorous  support  of 
England.  The  battle  of  Hobenlinden  on  the  3rd  of  December 
1800  made  his  position  untenable.  He  retffed  from  public  life, 
and  left  Vienna  for  Pressburg  on  the  27th  of  March  rSoi.  At 
a  ktcr  period  he  returned  to  Vienna  and  lived  quietly  on  a 
pension  of  7000  florins  till  his  death  on  the  28th  of  May  1818.  In 
personal  appearance  Thugut  is  described  as  lookmg  like  "  a 
faunish  Mcphistophdes,"  a  favourite  of  Louis  XI.,  an  Italian 
tyrant  of  the  worst  type,  and  by  the  prince  de  Ligne  as  what 
Henry  IV.  of  France  would  have  been  if  he  had  been  king  of  the 
Jews,  and  if  his  mouth  had  worn  a  constant  expression  of  deri- 
sion, hate  and  malignity.  The  only  known  portrait  of  him 
appeara  to  bear  out  these  unpleasant  descriptions. 

Sec  A.  von  Vlvenot,  Thugut  und  sein  politisches  System,  a  strong 
defence  of  his  policy  in  1793-1794  (Vienna.  1870);  and  QueUen  t. 
Geuhickie  d.  detUschen  Katserpoiitik  Oisttmicks  wdkrtnd  d.jr(uuas. 
RMtUmtUmt-Kriei  (Vleniia,i873->885). 

THUIN.  a  lown  of  BcJgium,  in  that  part  of  the  province  of 
Haint^t  called  "  entre  Sambre  et  Meuse."  Pop.  (1904)1  6198. 
It  is  situated  on  the  Sambre  about  9  m.  S.W.  of  CharleroL  The 
old  part  of  the  town,  which  dates  back  to  the  loth  century, 
occupies  a  narrow  promontory  between  the  Sambre  and  a  smaU 
stream  called  tiie  Biesmelle.  The  ruined  tower  called  after  him 
is  all  that  remains  of  the  fortress  constructed  by  Bishop  Notger 
of  Li^e.  It  was  successfully  defended  against  the  Normans 
and  long  afterwards  against  the  French  under  Marshal  de  Lorgcs 
in  1654.  Although  Uie  town  itself  reuins  something  of  its 
medieval  appearance  it  »  the  centre  of  a  great  manufacturing 
and  mining  district,  the  banks  of  the  Sambre  being  lined  with 
factories  and  coal-yards. 

THULB,  the  Greek  and  Roman  name  for  the  most  northerly 
known  hmd  in  the  north  Atlantic.  The  first  to  use  the  name  was 
the  Greek  navigator  Pytheas  (about  300  b.c  probably).  He 
calls  it  the  most  northerly  of  the  British  Isles  and  says  that  he 
reached  it  after  six  days'  sail  from  Britain:  it  was  inhabited,  but 
produced  little;  com  grew  there  sparingly  and  ripened  ill;  in 
summer  the  ni^ts  were  k>ng  and  bright.  This  account  of  his 
travcla  is  lost  save  for  fragments,  and  the  few  surviving  f ragmentt 
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do  not  determine  where  his  Thule  was,  but  MUUenhoff  is  probably 
light  in  thinking  i  I  was  the  Shetlands.  The  Faeroes,  Iceland  and 
Norway  have  also  been  suggested,  but  are  for  various  reasons 
much  less  likely.  After  Pytheas,  the  name  Is  used  loosely  for 
the  farthest  north.  Thus  Agricola's  fleet  in  A.o.  S4  sailing  up  the 
east  ooast  of  Scotland  is  said  to  have  espied  but  not  to  have 
reached  Thule  ("dispecta  est  Thule")  but  the  phrase  is  merely 
literary.  The  actual  point  meant  may  be  the  prkaeys  or  the 
Shetlands,  or  even  some  fragment  of  Scotland  seen  across  the 
water.  In  some  later  writers  (Procopius,  &c.)  Thule  seems  some- 
times used  to  denote  Scandinavia.    The  phrase  *'  ultima  Thule  " 

is  commonly  used  to  describe  the  farthest  limit  possible. 

(F.  J.  H.) 

THOMMBL,  MORITZ  august  von  (L73S-1817).  German 
humorist  and  satirical  author,  was  bom  on  the  27th  of  May  1738 
at  Schdnefeld  near  Leipzig.  Educated  at  Rossleben  and  the 
university  of  Leipzig,  where  he  studied  law,  he  held  from  1761 
till  1783  various  offices  in  the  ducal  court  of  Saxe-Coburg,  where 
he  became  privy  councillor  and  minbter  of  state.  He  retired  in 
1783  and  died  at  Cobuig  on  the  26th  of  October  181 7.  He  wrote 
a  comic  prose  epic,  WUhtlmine,  oder  der  vermdhlte  Pedant  (1764); 
and  DU  Inoculation  dcr  Licbe  (1771),  a  tale  in  verse.  His  most 
famous  work  is  his  Reise  in  die  miUdglichen  Provinzen  von 
Frcnkreich  im  Jahre  X785-1786  (1791-1805),  a  "sentimental 
journey  "  in  ten  volumes,  in  which  the  influence  of  Wieland 
is  unmistakable.  Sohilicr,  who  found  this  work  wanting  in 
aesthetic  dignity,  yet  allowed  that  the  keen  knowledge  of  men 
and  things  it  displays  makes  it  a  valuable  contribution  to 
literature.    Thtlmmers  other  writings  are  unimportant. 

His  collected  works  were  published  at  Leipzig  in  six  volumes 
(1812),  and  again  in  1820  (7  vols.),  with  a  biography  by  I.  E.  von 
Gniner.  The  most  recent  edition  is  that  of  1855  (8  vols.).  See 
also  F.  Bobertag.  En£hlend€  Prosa  der  klassischen  Periode  vol.  i. 
(KQrschncr's  Deutsche  Nuti^naUiteratur,  vol.  cxxxvi.,  1886).  Wilkei' 
mine  has  also  been  edited  by  R.  Rosenbaum  (1894). 

THUN  (Fr.  Thaune),  a  picturesque  little  town  in  the  Swiss 
canton  of  Bern,  built  on  the  banks  of  the  Aar,  just  as  it  issues 
from  the  Lake  of  Thun,  and  by  rail  19  m.  S.E.  of  Bern,  or  17)  m. 
N.W.  of  Xnterlaken.  It  is  the  capital  of  the  Bernese  Oberland, 
the  snowy  peaks  of  which  are  well  seen  frbm  it.  It  has  6030 
inhabitants,  mostly  German-speaking  and  Protestants.  The 
18th-century  parish  church  and  the  isth-centuiy  casile  rise  in 
a  striking  fashk>n  above  the  town,  in  the  chief  street  of  which 
are  arcades  (locally  called  Lauben)  as  in  Bern.  There  is  a 
museum  in  the  tower  of  the  castle,  while  in  and  near  the  town 
(in  the  Heimberg  valley)  are  several  potteries  of  local  ware. 
From  its  local  lords  it  pa^ed  by  1127  to  the  house  of  Z&bringen, 
and  on  its  extinction  (1218)  to  the  counts  of  Kyburg.  The 
heiress  of  that  family  brought  Thun  (and  Burgdorf)  in  1273  to 
the  cadet  or  Laufenbuig  line  of  the  Habsburg  family,  her  mother 
having  (1264)  granted  the  town  a  charter  of  liberties  that  con- 
firmed an  earlier  grant  of  1256.  In  1375  the  town  was  mort- 
gaged to  Bern,  to  whkh  it  was  sold  outright  in  1384.  From 
1 798  to  i8oa  Thun  was  the  capital  of  the  canton  Oberland  of  the 
Helvetic  Republic.  (W.  A.  B.  C). 

THUN,  LAKE  OF,  in  the  Swiss  canton  <rf  Bem,  the  second 
lake  (the  first  being  that  of  Brienz)  into  which  the  river  Aar  (q.v.) 
expands.  It  lies  in  a  deep  hollow  between  (N.W.)  the  town  of 
Thun  iq.v,)  and  (E.)  the  plain  on  which  Interlaken  (9.0.)  fa  bmlt 
between  this  lake  and  that  of  Brienz.  It  is  xx^  m.  in  length, 
a  m.  in  width,  and  its  maximum  depth  is  71a  ft.,  whUe  its  area 
fa  18}  sq.  m.,  and  its  surface  fa  1837  ft.  aboye  8ea4eveL  Most 
splendid  views  of  the  great  snowy  peaks  of  the  Bernese  Ober- 
land range  are  obtained  from  the  lake,  while  the  beauty  of  its 
shores  renders  it  a  formidable  rival  in  point  of  pictaresqucness 
to  the  Lake  of  Lucerne.  Its  chief  feeder  fa  the  Kander  (swollen 
shortly  before  by  the  Simme),  which  in  1714  was  diverted  by  a 
canal  Into  the  lake  (south-western  end).  On  or  above  the  south- 
western shore  (along  which  runs  the  railway  from  Thun  to  Inter- 
Taken,  17^  m.)  are  Spies  (a  picturesque  village  with  an  ancient 
castle,  and  the  starting-point  of  railways  towards  the  Gemmi 
and  Montreux)  and  Aeschi  (admirably  situated  on  a  high  ridge). 
On  the  other  shore  of  the  lake  are  Oberhofenaad Gunten 


(above  which  fa  Sigrfawil),  and  llerligen,  while  «bov«  the  lakf , 
near  its  east  end.  are  the  wooded  heights  of  St  Beatenbeig, 
well  known  to  summer  vfaitors.  The  first  steamer  was  placed 
on  the  lake  in  183  s.  (W.  A.  B.  C.) 

THUNBERG.  KARL  PETER  (1743^x828),  Swedfah  naturalist, 
was  bom  at  JtinkOping  on  the  nth  of  November  1743,  and 
became  a  pupil  of  Linnaeus  at  the  university  of  Upsala.  After 
graduating  in  medicine  there  in  X770  be  obtained  an  appoint- 
ment as  surgeon  in  the  Dutch  East  India  Company,  and  sailed 
to  the  Cape  of  Good  Hope  in  1772.  He  spent  three  years  there, 
and  then  went  to  Japan,  where  he  remained  till  1778,  engaged 
in  making  collections  of  plants.  On  hfa  return  in  1779  Ise  vfaited 
England,  and  made-  the  acquaintance  of-  Sir  Jctttph  Banks. 
In  178X  he  was  appointed  demonstrator  of  botany  at  Upsala, 
and  he  succeeded  the  younger  Linnaeus  as  professor  of  botany 
in  1784.  He  published  hfa  Flora  japonica  in  1784,  and  In  1788 
he  began  to  publish  his  travefa.  He  completed  hfa  Prodomus 
plantarum  in  1800,  hfa  Icones  plantarum  japonicarum  in  1805, 
and  hfa  Flora  capensis  m  18x3.  He  publfahed  numerous 
memoirs  in  the  transactions  of  many  Swedish  and  other  scientific 
societies,  of  sixty-six  of  which  he  was  an  honorary  member. 
He  died  near  Upsala  on  the- 8th  of  August  1828.  A  genus  of 
tropical  pfants  {Tkumbergia),  of  the  natural  order  Acanthaceae, 
which  are  cultivated  as  ^evergreen  climbers,  fa  named  after 
him. 

THUNDER,  the  noise  which  accompanies  or  follows- a  flash 
of  lightning,  due  to  the  dfaturhance  of  air  by  a  dischaxge  of 
electricity  (see  Lightning;  Atmospheuc  ELEcraiaTY  and 
Meteorolocy).  The  CMd  English  word  fa  Jhumt,  also  the  name 
of  the  Scandinavian  god  Thor  iq.v.),  which  fa  cognate  with  Dutch 
dander^  German  Donner.  The  root  fa  than,"  Indo-European  tan-, 
cf.  X«atin  tonaroy  toniiru,  Thfa  root  fa  apparently  another  form 
of  Stan' J  as  hi  Skr.  slant  to  sound,  thunder,  .Gr.  vrbmv,  to 
groan,  Eng.  "stun." 

THUN-HOHENSTEIN.  The  family  of  Thun-Hohenstein, 
one  of  the  wealthiest  of  the  Austrian  nobility,  which  has  for 
more  than  aoo  years  settled  at  Tetschen,  in  Bohemu,  has  given 
several  dfatinguished  members  to  the  Austrian  public  service. 
Of  the  three  sons  of  Count  Franz,  the  eldest,  Frieoricb  (i8ifr- 
x88i),  entered  the  diplomatic  service;  after  holding  other  posts 
he  was  in  1850  appointed  |Mresident  of  the  restored  German  Diet 
at  Frankfort,  where  he  represented  the  anti-Prussfan  policy  of 
Schwarzeoberg,  and  often  came  into  conflict  with  Bismarck, 
who  was  Prussfan  envoy.  He  was  afterwards  ambassador 
at  Berlin  and  St  Petersburg.  After  hfa  retirement  from  the 
public  service  in  1863  he  supported  in  the  Bohemian  Landtag 
and  the  Austrian  Reichsrat  the  federal  policy  of  hfa  brptber  Leo. 
In  1879  he  was  made  hereditary  member  of  the  Upper  House. 
In  thfa  position  he  was  on  hfa  death,  on  the  24th  of  September 
x88x,  succeeded  by  hfa  eldest  son  Fkamz  Anton  (b.  1847). 
Like  the  rest  of  hfa  family,  he  belonged  to  the  Federalfat  party, 
and  hfa  appointment  in  1889  as  governor  of  Bohemia  was  the 
cause  of  grave  dissatisfaction  to  the  German  Austrians.  He 
took  a  leading  part  in  the  negotiation  of  1890  for  the  Bohemian 
settlement,  but  the  elections  of  1891,  in  which  the  young  Czechs 
who  were  opposed  to  the  feudal  party  gained  a  decfaive  victory, 
made  hfa  position  a  very  difficult  ope.  Contrary  to  expectation, 
he  showed  great  energy  in  suppressing  disorder;  but  after  the 
proclamation  of  a  state  of  siege  hfa  position  became  untenable, 
and  in  1895  be  had  to  resign.  On  the  resignation  of  Badeni  in 
1898  he  was  made  minfater  president,  an  ofike  which  he  held 
for  little  more  than  a  year,  for,  though  he  succeeded  in  bringing 
to  a  conclusion  the  negotiations  with  Hungary,  the  support,  he 
gave  to  the  Czechs  and  Slovenfans  increased  the  opposition  of 
the  Germans  to  such  a  degree  that  pariiamentary  government 
became  impossible,  and  at  the  end  of  1899  he  was  dfamissed. 

The  third  son  of  Count  Franz,  Leopold  or  Leo  (1811-1888), 
was  one  of  the  leading  Austrian  statesmen.  After  studying  at  the 
university  of  Prague  he  travelled  through  Europe,  and  among 
other  countries  he  vfaited  England,  where  he  became  acquainted 
with  James  Hope  (afterwards  Hope-Scott)  and  other  leaders 
of  the  Tractarian  party.    He  was  much  affected  by  the  romantic 
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nDvemont  and  the  Uhramantaiie  revival,  aad  after  his  return 
home  interested  himself  greatly  in  the  revival  of  Caech  language 
and  literature  and  the  growth  of  the  fiohentian  national  feeling. 
He  formed  a  personal  friendship  with  Palacky  and  otheR  of 
the  Czech  leaders;  he  helped  in  the  foandation  of  schools  in 
which  Czech  should  he  taught,  and  set  himself  to  acquire  some 
knowledge  of  the  language.    He  was  also  interested  in  prison 
reform,  on  which  he  wrote,  and  other  philanthropic  work.    After 
serving  under  Stadion  in  Galicia,  he  was  in  1848,  after  the  out- 
break of  the  revoltttk>n,  appointed  pitoident  of  the  adminbtra- 
tion  and  acting  Stadlhalter  in  Bohemia.    He  had  scarcely 
entered  on  hb  duties  when  the  rebellion  of  June  broke  out  in 
Prague.    In  order  to  avoid  bloodshed,  he  went  down  to  the  in- 
surgents on  the  banicade,  but  was  seized  by  them,  imprisoned, 
and  for  some  time  hb  life  was  in  danger.    On  hb  release  he 
vigorously  supported  Windischgritz,  who  was  in  conunand  of 
the  troops,  in  the  restoration  of  order,  but  thereby  lost  his 
popularity  and  was  supersnled.    He  still  defended  the  Bohemian 
national  movement,  and  in  one  of  hb  writings  laid  down  the 
principle  that  nationality  was  one  of  the  interests  outside  the 
control  of  the  state.    Notwithstanding  thb,  in  1849  he  accepted 
the  office  of  minbter  of  religion  and  education,  which  he  held  in 
i860  under  the  autocratic  and  centralizing  adminbtration  of 
Schwarzenberg  and  Bach.    At  first  he  threw  himself  with  great 
energy  into  the  task  of  building  up  an  adequate  system  of  Khoob. 
He  summoned   experienced  teachers,  Protestant    as  well   as 
Catholic,  from  Germany,  establbhed  middle  and  higher  schools 
in  all  parts  of  the  empire,  superseded  the  antiquated  textbooks 
and  methods  of  instruction,  and  encouraged  the  formation  of 
learned  societies  and  the  growth  of  a  professional  spirit  and 
independence  among  the  teachers.  It  b  noticeable  that  at  thb 
time  he  insisted  on  the  use  of  German  in  all  schoob  of  higher 
education.    As  minbter  of  religion  he  was  to  a  certain  extent 
responsible  lor  the  concordat  which  again  subjected  the  schoob 
to  the  control  of  the  Church:  to  a  certain  extent  he  thereby 
undid  some  of  hb  work  for  the  extension  of  education,  and  it  was 
of  him  that  Grillparzar  said,  *M  have  to  announce  a  suidde. 
The  minister  of  religion  has  murdered  the  minister  of  education." 
But  during  hb  adminbtration  the  influence  of  the  church  over 
the  schoob  was  reafly  much  less  than,  by  the  theory  of  the  con- 
cordat, it  would  have  appeared  to  be.    The  crisis  of  i860,  by 
which  the  office  he  held  was  abolished,  was  the  end  of  hb  official 
career;  for  the  ilsst  cl  hb  life  he  was  very  prominent  as  the 
leader  of  the  Federalist  party  in  Bohemia.    Hb  high  social 
position,  hb  influence  at  court,  hb  character,  as  well  as  hb 
undoubted  alulitics  and  leaning,  not  often  in  Austria  found  in  a 
man  of  hb  rank,  gave  him  great  influence.    He  supported  .the 
claims  of  Bohemia  to  a  lull  autonomy;  he  strongly  attacked 
both  the  February  constitution  and  the  Aiu^ekh  with  Hungary; 
what  he  desired  was  a  common  parliament  for  the  whole  empire 
based  on  a  settlement  with  f«di  one  of  the  .territories.    With 
the  old  Caechs  he  refused  to  recognise  the  constitution  of  1867; 
he  helped  to  draft  the  declaration  of  1868  and  the  fundamental 
articles  of  1871,  and  took  a  leading  pfrt  in  the  negotiations 
during  the  ministry  of  Potodti  and  Huhenwart.    In  order  to 
found  a  strong  Conservative  party  he  established  a  paper,  the 
Vaterlandy  which  was  the  organ  of  the  Clerical  and  FederaUst 
party.    It  is  needless  to  say  that  he  protested  against  the 
ecclesiastical  legislation  of  1867  and  1875.   He  married  in  1847 
the  ooiAitcss  Clim-Maitinic,  but  there  was  no  issue  of  the 
marriage.    He  died  in  Vienna  on  the  17th  of  December  1888. 

See  the  very  full  article  by  Frankfurter  in  the  AUf$mtitu  deutsche 
Biograpku^  which  supersedes  his  eariier  biography.     (J.  W.  Hb.)  • 

THURET,  GUSTAVB  ADOtPHE  (1817-1875),  French  botanist, 
was  bom  in  Paris  on  the  23rd  of  May  18 17.  He  came  of  an  old 
Huguenot  family,  which  had  sought  refuge  for  a  time  in  Holland 
after  the  revocation  of  th^  Edict  of  Nantes.  A  trace  of 
Dutch  influence  stiU  persists  in  the  pronunciation  of  the  family 
name  in  uriiich  the  final  /  b  sounded.  Thuret's  mother 
WM  brought  up  in  England;  English  was  th^  first  tonguage  that 
he  learnt,  and  he  appears  to  have  ret^'n,^  strong  sympathies 
with  Great  Britain  throughout  fa'fe.    As  J^    I  man  he  studied 


for  the  law;  in  hb  leisure  time  he  was  an  ardent  musician,  and 
it  was  from  a  musical  friend,  de  ViUers,  that  he  received,  in  1837, 
his  first  initiation  into  botany.    Beginning  simply  as  a  collector, 
be  soon  came  under  the  influence  of  Joseph  Decabne  (1809-1882), 
whose  pupil  he  became.    It  was  Decaiane  who  fixst  encouraged 
him  to  undertake  those  algological^tudies  which  were  to  become 
the  chief  work  of  hb  life.    Thuret  twice  vbited  Constantinople 
in  company  with  the  French  ambassador,  M.  de  Pontois,  and 
was  for  a  time  attach^,  to  the  French  embassy  there.    His 
diplomatic  career,  though  of  short  duration,  gave  him  a  valuable 
opportunity  of  studying  the  Oriental  flora.    After  travelling  in 
Syria  and  Egypt  in  the  autumn  of  1 841,  he  returned  to  Fiance. 
Giving  op  hb  intention  of  entering  the  civil  service,  he  retired 
to  hb  father's  country  house  at  RentiUy,  and  thenceforth  devoted 
himself  to  scientific  research.  He  had  already,  in  1840,  published 
his  first  scientific  paper,  "  Notes  sur  Tanth^re  de  Chora  et  les 
animalcules  qu'elle  renferme,"  in  which  he  first  accurately 
described  the  organs  of  motion  of  the  "  animalcules  "  or  sperm- 
atoeoids  of  thes^  plants.    He  continued  his  studies  of  the  zoos- 
pores and  male  celb  of  Algae  and  other  Cryptogams,  and  our 
exact  knowledge  of  these  remarkable  motile  stages  in  vegetable 
life  b  largely  due  to  hb  labours.    He  spent  a  great  part  of  his 
time,  up  to  J857,  on  the  Atlantic  coast  of  France,  assiduously 
observing  the  maiine  Algae  in  their  natural  habitat  and  at  aU 
seasons.    In   conjunction  with  hb  friend    £douard   Bomet, 
he  became  the  recognized  authority  on  this  important  group 
of  plants,  of  which  the  two  colleagues  acquired  an  unrivalled 
knowledge.    Their    work,    while    remarkable    for    tazonomic 
accuracy,  was  more  especially   concentrated  on   the  natural 
hbtory,    development    and    modes  of  reproduction  of  the 
plants  investigated.    The  discovery  of  sexual  reproduction  in 
seaweeds  b  almost  wholly  the  work  of  these  two  men.    The 
Ksearches  on  the  fecundation  of  the  Fucaccae  were  published 
^y  Thuret  in  1853  and  1855;  the  complicated  and  difiicult 
question  of  the  sexual  reproduction  in  •  Floridae  was  solved  by 
the  joint  work  of  Thuret  and  Bomet  (1867).    These  great  dis- 
coveries— o£  far-reaching  biological .  significance — stand  out  as 
the  chief,  bat  every  group  of  marine  Algae  was  elucidated  by 
the  researches  of  Thuret  and  his  colleague.    There  are  few 
scientific  authors  whose  work  has  so  completely  stood  the 
test  of  subsequent  investigation  and  criticism.    Thuret 's  style 
in  expounding  fab  results  was  singularly  clear  and  concise;  he 
was  a  man  of  wide  education,  and  possessed  the  power  of  express- 
ing  hb  ideas  with  literary  skilL    Unfortunately,   much  of  hb 
best  work  remained  unpublished  during  hb  life.    A   portion 
of  the  material  accumulated  by  himself  and  hb  oiileague  was 
embodied  in  two  magnificent  works  publbhed  after  hb  death — 
the  Notes  algohgigues  (1876-1880),  and  the  still  finer  £iudes 
phycvhgiques  (1878).    These  volumes,  as  well  as  earlier  memoirs, 
are  illustrated  by  drawings  of  unequalled  accuracy  and  beauty 
from  the  hand  of  the  artist  Riocreux,  whom  Thuret  employed. 
In  1857  Thuret  removed  to  Antibes  <^  the  Mediterranean  coast, 
where,  on  a  once  barren  prcHnontoiy,  he  establbhed  a  botanic 
garden  which  became  famous  throughout  the  scientific  world. 
Since  his  death  the  Antibes  establishment  has  been  placed  at 
the  disposal  of  botanical  workers  as  an  institute  for  research. 
Thuret  died  suddenly,  while  on  a  visit  td  Nice,  on  the  lolh  of 
May  1875,  wfacn  he  had  scarcely  completed  hb  fifty-eighth  year. 
He  was  a  man  of  considerable  wealth,  vhcf  devoted  his  money 
as  freely  as  hb  time  and  labour  to  the  advancement  of  science, 
but  hb  high  reputation  rests  on  the  Jbiilliancy  of  hb  personal 
investigations. 

The  best  and  fullest  account  of  Thuret's  career  is  that  by  hb 
friend  and  fellow  worker  Bomet,  published  in  the  AntuUes  des 
sciencei  naturtUes  for  1876.  ^  Englbh  notice  of  his  life,  by 
Professor  \V.  G.  Fariow,  will  be  found  in  the  Journal  of  Botany 
for  the  same  year.  (D.  ti.  S.) 

THURGAU  (Fr.  TkurKome),  one  of  the  cantons  of  north- 
eastern Switzerland,  bordering  on  the  Lake  of  Constance  and  the 
Rhine  as  it  issues  from  that  lake.  Its  total  area  is  3904  sq.  m., 
of  which  326-98q.  m.  arereckoned  as  "  productive  "  (forests  cover- 
ing 69^  sq.  m.  and  vineyards  4*4  sq.  m.);  of  the  "  unproductive  " 
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portion  most  (59}  sq.  in.)  coBsists  of  the  ctntonal  share  of  the 
Lake  of  Constance.  The  canton  Is  partly  made  up  of  the  cen- 
tral portion  of  the  valley  of  the  Thur  (which  rises  in  the 
Toggenburg),  with  it»  affluent  the  Murg,  and  partly  of  the 
level  stretch  along  the'  west  shore  of  the  Ltdce  of  Constance  and 
left  bank  of  the  Rhine.  Low  ranges  of  wooded  hills  separate 
the  lake  from  the  Thur  valley  and  the  latter  from  that  of  the 
Murg,  as  well  as  from  the  cantons  of  Zurich  and  of  St  Gall, 
the  highest  point  in  the  canton  being  situated  at  its  southern 
extremity,  and  forming  the  northern  slope  (3271  ft.)  of  the 
Hdmli  (3727  ft.),  itself  wholly  in  ZOrich.  The  small  outlying 
district  of  Horn  is  an  "  enclave  "  in  the  canton  of  St  Gall,  because 
it  was  acquired  in  1463  by  the  bishop  of  Constance,  who  incor- 
porated it  with  the  bailiwick  of  Arbon,  the  fate  of  which  it  has 
followed.  In  1798  the  lower  portion  of  the  Stammheim.  glen 
was  given  to  Zttrich,  as  well  as  the  Diessenhofen  region  to  Schafif- 
hauseo,  but  the  latter  region  came  back  to  Thurgau  in  1800. 
The  main  railway  line  from  Winterthur  to  Romanshom  <with 
a  branch  to  St  Gall)  runs  right  through  the  canton,  while  oa  its 
north  edge  is  the  direct  line  along  the  left  bank  of  the  Rhine 
from  Constance  to  SchafThausen.  A  network  of  well-made 
roads  traverses  the  canton  in  every  direction,  some  of  them  being 
now  served  by  public  motor  cars.  It  is  a  prosperous  region, 
the  population  being  maiiUy  engaged  in  agriculture,  and  in 
cotton-spinning,  which  is  often  combined  with  it  at  home.  The 
orchards  are  so  splendid  that  Thurgau  has  been  called  "  the 
garden  of  Helvetia."  The  vineyards  produce-  a  number  of 
highly  esteemed  wines  (the  best  known  is  the  red  Bachtobler), 
which  are  said  to  retain  their  strength  for  eight  or  ten  years, 
this  being  attributed  to  the  influence  of  the  east  wind  to  which 
the  vines  are  much  exposed.  In  1900  the  population  was  1 13,221, 
of  whom  110,845  were  German-speakjing,  1867  Italian-speaking 
and  332  French-speaking,  while  there  were  77,210  Protestants. 
35,824  Romanists  and  1x3  Jews.  Its  capital  is  Ftauenfela 
iq.v.),  while  other  important  places  are  Arbon  (pop.  5677), 
Kreuidingen  (4732),  practically  a  suburb  of  Constance,  and 
Romanshorn  (q.v.)^  the  chief  port  of  the  canton  on  the  Lake  of 
Constance.  Till  1814  it  was  in  the  diocese  of  Constance,  and 
since  1828  in  that  of  Basel.  The  canton  is  divided  into  eight 
administrative  districts,  which  comprise  212  communes.  In 
1869  the  very  advanced  existing  constitution  was  adopted, 
by  which  the  "  initiative  "  (or  right  of  2500  electors  to  compel 
the  cantonal  assembly  to  take  aiiy  subject  into  consideration), 
and  the  "  obligatory  referendum,"  taldng  .place  twice  a  year 
(by  whidk  all  laws  passed  by  the  cantonal  assembly,  and  all 
financial  resolutions  involving  a  capital  expenditure  of  50,000 
francs  or  an  annual  one  of  10,000,  must  be  submitted  to  a  popular 
vote),  were  Introduced.  The  cantonal  government  consists 
of  a  legislative  assembly  or  Grossvai  (one  member  to  every 
350  electors,  or  fraction  over  125)  and  a  Regierungsvat  or  execu- 
tive council  of  five  members,  both  dected  d^ectly  by  the  people 
and  holding  office  for  three  years;  5000  electors  can  at  any 
time  call  for  a  popular  vote  <m  the  question  of  the  dismissal 
of  either  one  or  the  other.  Further,  1^  show  the  very  democratic 
character  of  the  (1869)  constitutioo,  it  may  be  added  that 
members  of  both  houses  of  the  Federal  assembly  are  in  Thurgau 
elected  direct  by  the  l)eople,  and  hold  office  for  three  years. 
The  "  communes  "  in  Tbutgau  are  of  no  less  than  eleven  or  twelve 
varieties.  The  division  of  the  lands,  &c.,  of  the  old  "  burgher 
communes  "  between  them  and  the  new  communes,  consisting 
of  all  residents  (with  whom  political  power  rests),  was  carried 
out  (1872)  in  all  the  21a  communes;  but  there  are  stfll  38  gilds 
or  corporations  with  special  rights  over  certain  forests,  &c. 
The  Thurf^u  originally  tooa  in  all  the  country,  roughly 
speaking,  between  the  Reuss,  the  Lake  of  Lucerne,  the  Rhine 
and  'the  Lake  of  Constance;  but  many  smaller  districts 
(Ztirichgau,  Toggenburg,  Appenzell,  St  Gall)  were  gradually 
carved  out  of  It,  and  the  county  was  xeduced  to  about 
the  sise  of  the  present  canton  when  in  1264  it  passed 
by  the  gift  of  the  last  count  of  Kyburg  to  his  nephew 
Rudolph  of  Hababurg,  chosen  emperor  in  1273.  In  1415 
the  count.  Duka  Frederick  of  Aiatite  (a  Habsbarg),  was 


put  under  the  ban  of  the  empire  by  the  emperor  Sginmnd  lor 
having  aided  Pope  John  XXIII.  to  escape  from  Constance, 
and  the  county  was  overrun,  Sigismund  in  14x7  mortgapng 
to  the  dty  of  Constance  the  ai^Uate  jurisdiction  in  all  dvU 
and  criminal  matters  (*'  Landgericht "  and  "  Biutbaan  ")  arising 
within  the  county,  which  he  had  declared  to  be  forfeited  in 
consequence  of  Frederick's  conduct.  In  1460  some  of  the 
Confederates,  now  becoming  very  eager  for  conquests,  overran 
and  seized  the  county.  Winterthur  was  saved,  but  in  1461 
Frederick's  son,  Duke  Sigismund,  had  perforce  to  cede  the 
county  to  the  Confederates.  Hoiceforth  it  was  ruled  as  a 
"subject  district"  by  seven  members  of  the  League — Bern 
occupied  in  the  west,  not  being  admitted  to  a  share  in  the  govern- 
ment till  X712,  after  one  of  the  wars  of  religion.  It  was  only 
in  1499  that  the  Confederation  (then  consisting  of  ten  members) 
obtained  from  the  emperor  (the  claims  of  Constance  being  passed 
over  in  silence)  the  supreme  Jurisdiction,  through  the  mediation 
of  the  duke  of  Milan,  but  there  were  still  103  minor  jurisdictions 
belonging  to  various  lords  spiritual  (particularly- the  bishc^ 
of  Constance,  the  abbot  of  St  Gall  and  the  abbot  of  Reichenau) 
and  temporal,  which  went  on  till  1798  and  greatly  limited  the 
power  of  the  Confederates.  Thurgau  had  hcqied,  but  in  vain, 
to  be  admitted  in  1499  a  full  member  of  the  Confederation. 

At  the  time  of  the  Reformation  many  of  the  inhabitants 
became  Protestants,  and  bitter  quarrels  ensued  between  the 
Protestant  and  Catholic  (the  latter  having  a  large  majority) 
members  of  the  Confederation  who  had  rights  over  Thurgau, 
with  regard  to  the  toleration  of  the  new  doctrines  in  the  "  subject 
districts"  such  as  Thurgau.  By  the  first  peace  of  Kappd 
(x  529)  the  majority  in  each  "  commune  "  was  to  settle  the  religion 
of  that  "commune,"  but  by  the  second  (1531, after Zwingli's 
death)  both  religions  were  to  be  allowed  side  by  side  in  each 
"commune."  Thurgau  thus  became  a  "canton  of  parity," 
as  it  is  to  this  day.  Its  rulers,  however,  continued  to  watch 
each  other  very  closely,  and  Kilian  Kessdring,  one  of  the  diid 
military  commanders  in  Thurgau,  was  in  1633,  on  auq>icioii 
of  having  coxmived  at  the  advance  kA  the  Swedes  tluougfa 
Thurgau  on  Constance,  seized  by  the  Catholic  cantons  and  severely 
punished.  In  X798  Thuxgau  became  free,  and  was  ofie  of  the 
nineteen  cantons  of  the  Hdvetic  republic,  bdng  fotmally  recdved 
(like  the  other  "  subject  lands  ")  as  a  full  member  of  the  Swiss 
Confederation  in  1803  by  the  Act  of  Mediation.  It  was  one  of 
the  very  first  cantona  to  revise,  in  X830,  after  the  July  revolution 
in  Paris,  its  constitution  in  a  very  liberal  sense,  Imd  in  1831 
proposed  a  revision  of  the  Federal  Pact  of  1815.  This  failed, 
but  the  new  Federal  constitutioiis  of  184S  (of  which  one  of  the 
two  drafters  was  Kern  of  Thurgau)  and  2874  were  approved  by 
very  large  majorities.  In  1848  almost  all  of  the  convents  in 
the  canton  were  suppressed,  one  only  (that  of  the  Dominican 
nuns  at  St  Katharinenthal)  surviving  till  extinguished  in  1869 
by  the  new  cantonal  constitution,  which  also  forbade  the  erection 
of  any  new  idigious  houses.  In  1849  the  cantonal  constitution 
was  revised  and  the  veto  introduced,  by  which  the  people  nright 
reject  a  bill  paaaed  by  the  cantonal  assonbly.  The  castle 
(modem)  of  Arenenberg,  above  the  western  arm  of  the  Lake  of 
Constance,  belcnged  to  the  Napoleonic  family  from  18x7  to 
1843,  and  was  repurchased  by  them  in  1855.  It  contains  many 
relics  of  Napoleon  III.,  whose  widow,  the  ex-empress  Eugenie, 
in  1906  presented  it  (with  provision  for  annual  masses  in  the 
chapel)  to  the  canton  of  Thui^gau,  which  has  converted  it  mto 
an  agricultural  college. 

AuTHOKiTiBS.— -B«trrtfc»(71ktif|g.)s«r  vatefldnd.  Gexhkkteijnxhiuhed 
by  the  Cantonal  Hist.  Soc. ;  from  1861) ;  J.  H&berlin,  Gesck.  d.  Kant. 
Tkureau,  i7Q8-i84pj,i872) ;  and  Der  KanL  Tkurgau,j84Q^j86Q  (1876) ; 
H.  Hasentratz,  Die  Landgrafschaft  tor  der  Revdution  von  i^qS 
(Frauenfdd,  1908);  K.  Kuhn,  Tknrtooia  sacra  (3  vols,  in  5  parts, 
1869-1883):  J.  A.  Pupikofer,  Der  KanUm  Tkurgau  (St  Gall  and 
Bern,  X835);  and  Gesdiickle  des  Tkurmus  (to  1830;  and  ed.,  3  vols., 
1884-188Q);  J.  R.  Rahn,  Die  mitUlalt,  JCunstdenkmdler  d,  ConL 
Thurgau  (1899) ;  "  Thurgauisdie  Rcchtsquellen,"  in  the  Zeiisckrinf, 
sckweia.  Reeki  (1852),  vol.  i.  (W.  A.  B.  C.) 

THURIBLB  (Lat.  thuribulum  or  turibulum,  thus  or  Im,  incense, 
Gr.  ft^,  from  M»,  to  offer  a  burnt  saaifice,  cf.  Skr.  dkHma 
and  Lat.  ftmus»  smoke),  the  ecclesiastical  term  fo»  a  censer.-  a 
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portable  vessel  In  wfiich  burning  incense  (q.9.)  can  be  carried. 
The  censer,  lo  use  the  more  general  term,  fi  a  vessel  which  con- 
tains burning  charcoal  on  which  the  aromatic  substances  to  be 
burned  are  sprinkled.  The  early  Jewish  portable  censer  would 
seem  to  have  been  a  bowl  vrilh  a  handle,  resembling  a  ladle. 
A  similar  form  was  used  by  the  ancient  Egyptians  long  prior 
to  the  Jewbb  use.  There  are  very  numerous  representations 
on  the  monuments;  in  some  the  censer  appears  as  a  small  cup 
or  bowl  held  by  a  human  hand  to  which  a  long  handle  is  attached 
on  which  is  a  smaU  box  to  hold  the  incense.  The  Greek  and 
Roman  censers  (Bvjuaiwujv  and  turUmlum  or  thttribuium)  are 
of  quite  different  shape.  They  are  small  portable  braziers 
(Jocttli)  of  bronze  or  sometimes  of  silver  and  of  highly  ornate 
design.  One  type  took  the  form  of  a  candelabrum  with  a  small 
flat  brazier  on  the  top.  They  were  carried  in  processions  and 
were  lifted  by  cords.  Terra  cotta  censers  have  also  been  found 
of  a  similar  shape.  The  censers  or  thuribles  in  Christian  usage 
have  been  specially  adapted  to  be  swung,  thou|^  there  are 
in  existence  many  early  specimens  of  heavy  weight  and  made 
of  gold  or  silver  which  were  obviously  not  meant  to  be  used 
in  this  way  and  have  handles  and  not  chains.  The  thurible,  the 
proper  ecclesiastical  term  for  the  vessel  in  the  Western  Church, 
is  usually  spherical  in  form,  though  often  square  or  polygonal, 
containing  a  small  receptacle  for  the  charcoal  and  covered  by 
a  perforated  lid;  it  is  carried  and  swung  by  three  chains,  a  fourth 
being  attached  to  the  lid,  thus  allowing  it  to  be  raised  at  intervals 
for  the  volume'  of  smoke  to  be  increased.  The  early  thuribles 
were  usually  simple  in  design;  but  in  the  medieval  period  an 
architectural  form  was  j^ven  to  the  lids  by  ornamenting  them 
with  towers,  battlements  and  traceries,  varying  according  to 
the  prevalent  Gothic  style  of  the  period.  A  censer  lid  with  a 
late  Saxon  tower  upon  it,  now  in  the  British  Museum,  dates 
from  the  12th  century  or  earlier. 

THURII,  or  Thuriuu,  a  city  of  Magna  Graeda  on  the  Gxilf 
of  Tarentum,  near  the  site  of  the  older  Sybaris  (q.v.).  It  owed 
its  origin  to  an  attempt  made  in  452  B.C.  by  Sybarite  exiles  and 
their  descendants  to  repeople  their  old  home.  The  new  settle- 
ment was  crushed  by  Crotona,  but  the  Athenians  lent  aid  to 
the  fugitives  and  in  443  Pericles  sent  out  to  Thurii  a  mixed  body 
of  colonists  from  various  parts  of  Greece,  among  whom  were 
Herodotus  and  the  orator  Lysias.  The  pretensions  of  the 
Sybarite  colonists  led  to  dissensions  and  ultimately  to  their 
expulsion;  peace  was  made  with  Crotona,  and  also,  after  a  period 
of  war,  with  Tarentum,  and  Thurii  rose  rapidly  in  power  and 
drew  settlers  from  all  parts  of  Greece,  especially  from  Pelopon- 
nesus, so  that  the  tie  to  Athens  was  not  always  acknowledged. 
The  oracle  of  Delphi  determined  that  the  city  had  no  founder 
but  Apollo,  and  in  the  Athenian  War  in  Sicily  Thurii  was  at  first 
neutral,  though  it  finally  helped  the  Athenians.  Thurii  had  a 
democratic  constitution  and  good  laws,  and,  though  we  hear 
little  of  its  history  till  in  390  it  received  a  severe  defeat  from  the 
rising  power  of  the  Lucanians,  many  beautiful  coins  testify  to 
the  wc^th  and  splendour  of  its  days  of  prosperity.  In  the  4th 
century  it  continued  to  decline,  and  at  length  called  in  the  help 
of  the  Romans  against  the  Lucanians,  and  then  in  28  2  against 
Tarentum.  Thenceforward  its  position  was  dependent,  and 
in  the  Second  Fnnic  War,  after  several  vicisStudes,  it  was  de- 
populated and  plundered  by  Hannibal  (204).  In  194  a  Roman 
colony  was  founded,  with  Latin  rights,  known  for  a  time  as 
Copiae,  but  afterwards  by  the  old  name  of  Thurii.  It  continued 
to  be  a  place  of  some  importance,  the  situation  being  favourable 
and  the  region  fertile,  and  does  not  seem  to  have  been  wholly 
abandoned  till  the  middle  ages.  The  site  of  the  original  Greek 
city  is  not  accurately  known,  though  that  of  the  Roman  town, 
which  probably  though  not  certainly  occupied  the  same  site,  is 
fixed  by  insignificant  ruins  as  being  4  m.  ^  the  east  of  Terranova 
di  Sibari,  and  as  occupjdng  an  area  some  4  m.  in  drcuiL  The 
tombs  found  in  1879-1880  (sec  Sybasis)  lie  a  little  to  the  east 
of  the  site. 

See  F.Lenomiant,Za(^aifde-(?rdcei.  317  (Paris,  t88i).  (T<  As.) 

THURINGIA  (German  ThOringcn),  an  historical  division  of 
Germany, but  now  a  territorial  term  without  political  significance. 


It  strictly  designates  only  that  district  in  npper  Saxony  that 
is  bounded  by  the  Werra,  the  Harz  Mountains,  the  Saale  and 
the  Thuringian  Forest;  in  common  parlance,  however,  it  is 
frequently  used  as  equivalent  to  the  Thuringian  states,  t.e.  the 
group  of  small  duchies  and  principalities  lying  between  Prussia, 
Hesse-Nassau,  Bavaria  and  the  kingdom  of  Saxony.  Such 
Thuringian  states  are  Saxe*Weimar-£isenach,  Saxe-Coburg- 
Gotha,  Saxe-Meiningen,  Saxe-Altenburg,  Schwarzburg-Rudol- 
stadt,  Schwarzbuig-Sondershausen,  and  the  two  principalities 
of  Reuss,  all  of  which  are  separately  described.  Besides  these, 
the  term  Thuringia  also,  of  course,  includes  the  various  "  ex- 
claves" of  Prussia,  Saxony,  Bavaria  and  Bohemia  which  lie 
embedded  among  them. 

The  Thuringians  are  first  mentioned  by  Vegetius  Renatus 
about  A.D.  420  when  they  occupied  the  district  between  the 
Harz  Mountains  and  the  Thuringian  Forest.  They  were  probably 
descended  from  the  Hermunduri,  a  Suevic  people  referred  to 
by  Tadtus  as  living  in  this  region  during  the  ist  century.  They 
were  tributary  to  Attila  the  Hun,  under  whom  they  served  at 
the  battle  of  (HiAlons  in  451.  They  were  governed  by  kings, 
whose  realm  in  the  early  6U1  century  touched  both  the  Danube 
and  the  lower  Elbe.  At  this  time  King  Basin  divided  Thuringia 
among  his  three  sons.  The  eldest,  Hermannfried,  eventually 
obtained  sole  possession  by  the  help  of  Theuderich  I.,  king  of 
Austrasia,  but  having  refused  to  pay  the  price  he  had  promised 
for  this  assistance,  was  defeated  by  Theuderich  in  a  scries  of 
battles  and  murdered  by  him  in  531.  The  northern  portion 
of  the  kingdom  was  given  to  the  Saxons  who  had  joined  him 
against  Hermannfried;  the  southern  part  was  added  to  Austrasia; 
and  the  name  of  Thuringia  was  confined  to  the  district  bounded 
by  the  Harz  Mountains,  the  Werra,  the  Thuringian  Forest  and 
the  Saalc.  It  remained  under  the  direct  rule  of  the  Prankish 
kings  until  634,  when  Radulf  was  appointed  duke  of  the  Thur- 
ingians by  King  Dagobert  I.  Radulf  made  himself  practically 
independent  of  the  Franks,  in  spite  of  an  attack  made  on  him 
by  Sigcbert  III.,  king  of  Austrasia.  About  this  time  the  con- 
version of  the  Thuringians  to  Christianity  waa  begun  by  British 
missionaries  and  continued  by  St  Boidface,  who  founded  a 
bishopric  at  Erfurt.  They  were  again  reduced  to  dependence 
on  the  Franks  by  Charies  Martel,  who  abolished  the  office  of 
duke  and  divided  the  country  among  Prankish  counts.  About 
804  Charlemagne,  in  order  to  defend  the  line  of  the  Saale  against 
the  Slavs,  founded  the  Thuringian  mark,  which  soon  became 
practically  coextensive  with  the  former  duchy.  In  849  King 
Louis  the  German  recognized  Thakulf  as  duke  (dux  Sorabici 
limitisyf  and  some  of  his  successors  bore  the  title  of  margrave  until 
the  death  of  Burkhard  in  908,  when  the  country  was  seized  by 
Otto  the  Illustrious,  duke  of  Saxony.  Thuringia  was  retained 
by  Otto's  son  and  successor,  Henry  I.  the  Fowler,  in  spite  of  the 
opposition  of  the  German  king,  Conrad  I.,  and  ceased  for  a  time 
to  enjoy  a  separate  political  existence.  It  appears  to  have  been 
united  with  Meissen  for  ^me  time,  and  this  was  certainly  the 
case  from  1046  to  1067,  when  both  countries  were  ruled  by 
William  and  Otto,  counts  of  Weimar.  During  the  nth  century 
the  Thuringians  refused  to  pay  tithes  to  Siegfried,  archbishop 
of  Mainz,  and  this  was  probably  one  reason  why  they  joined  the 
rising  of  the  Saxons  against  the  emperor  Henry  IV.  in  1073. 

About  this  time  a  new  dominion  was  founded  by  Louis  the 
Beardec,  who  by  purchase,  gift  or  marriage  obtained  several 
counties  in  Thuringia.  These  passed  on  his  death  in  1056  to 
his  son  Louis  the  Springer  (d.  11 23),  who  took  part  in  the  Saxon 
risings  against  the  ^mperors  Henry  IV.  and  Heniy  V.,  built 
the  castle  of  the  Wartburg  near  Eisenach,  which  was  the  residence 
of  his  family  for  nearly  200  years,  and  founded  the  monastery 
of  Reinhardsbrunn,  where  as  a  monk  he  passed  his  last  days. 
His.  son  Louis  was  appointed  landgrave  of  Thuringia  in  1130 
by  "the  emperor  Lothair  II.;  by  his  marriage  with  Hedwig  of 
Gudensberg  in  1137  he  obtained  a  large  part  of  Hesse.  He  was 
succeeded  in  1140  by  his  son  Lom's  II.  the  Hard,  who  married 
Judith,  a  sister  of  the  emperor  Frederick  I.,  and  on  his  behalf 
took  a  leading  part  in  the  opposition  to  his  powerful  neighbour 
Henry  the  Lion,  duke  of  Saxony.    In  1172  he  was  succeed^ 
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by  his  son  Louis  III.  the  Pious.  He  acquired  the  Saxon  palatin- 
ate in  1 179,  on  the  death  of  Adalbert,  count  of  Soinmerschcn- 
burg,  went  to  Italy  to  assist  Frederick  I.  in  1157,  joined  in  the 
war  against  Henry  the  Lion  in  i  iSo,  and  distinguished  himself 
at  the  siege  of  Acre  in  the  Third  Crusade,  on  the  return  from 
which  he  died  at  Cyprus  in  119a  He  was  succeeded  by  his 
brother  Hermann  L,  during  whose  reign  Thuringia  suffered 
greatly  from  the  ravages  of  the  adherents  of  Philip,  duke  of 
Swabia,  and  also  from  those  of  his  rival  Otto  of  Bnuiswick. 
The  next  landgrave  (1217-1227)  was  his  son  Louis  IV.  the  Saint^ 
who  married  St  Elizabeth,  daughter  of  Andrew  II.,  king  of 
Hungary,  and  acted  as  guardian  for  his  kinsman  Henry  IH. 
the  Illustrious,  margrave  of  Meissen.  This  Louis,  who  is  cele- 
brated in  story,  destroyed  many  robber-castles  in  Thuringia  and 
died  at  Oiranto  while  accompanying  the  emperor  Frederick  II. 
on  crusade.  The  next  ruler  was  Henry  Raspe,  who  made 
himself  regent  on  behalf  of  his  nephew  Hermaim  II.  from  1227 
to  1238  and  in  1241  succeeded  his  former  ward  as  landgrave. 
Henry  was  appointed  regent  for  King  Conrad  IV.,  but  he  soon 
transferred  his  allegiance  from  the  emperor  to  Pope  Innocent  IV., 
and  in  1246  was  chosen  German  king  at  Beitshochhcim.  He 
defeated  Conrad  near  Frankfort  in  August  1246,  but  died  in 
the  following  year  at  the  Wartburg,  when  the  male  line  of  th<; 
family  became  extinct. 

In  1242  Thuringia  had  been  promised  by  Frederick  11.  to 
Henry  III.  the  Illustrious,  margrave  of  Meissen,  a  maternal 
grandson  of  the  landgrave  Hermann  I.  .  Henry,  however,  found 
himself  obliged  to  defend  his  title  against  Sophia,  wife  of 
Henry  II.,  duke  of  Brabant,  who  was  a  daughter  of  the  land- 
grave Louis  IV.,  and  it  was  not  till  1 263  that  an  arrangement  was 
made  by  which  Thuringia  and  the  Saxon  palatinate  fell  to  Henry. 
Two  years  later  Henry  apportioned  Thuringia  to  his  son  Albert 
the  Degenerate,  who  sold  it  in  1293  to  the  German  king  Adolph 
of  Nassau  for  12,000  marks  of  silver.  Albert's  sons  Frederick 
the  Undaunted  and  Dietrich  contested  this  transaction,  and  the 
attempts  of  Adolph  and  his  successor  Albert  I.  to  enforce  it  led 
to  the  infliction  of  great  hardships  upon  the  Thuringians. 
Frederick  defeated  Albert  decisively  and  in  13 14  was  formally 
invested  with  Thuringia  by  the  emperor  Henry  VII.  His  son 
Frederick  II.  the  Grave  (13  23-1349)  consolidated  the  power 
of  his  dynasty  against  rebellious  vassals  and  the  neighbouring 
counts  of  Weimar  and  Schwarzburg.  His  son  Frederick  III. 
the  Strong  (1349-1381)  and  his  grandson  Bakhasar  (1381-1406) 
further  extended  their  dominion  by  maniage  and  conquest, 
and  the  latter  of  these  founded  the  university  at  Erfurt  (1392). 
Ballhasar's  son,  Frederick  the  Peaceful,  became  landgrave 
in  1406  but  left  the  government  largely  to  his  father-in-law 
Giinther,  count  of  Schwarzburg.  He  died  childless  in  1440, 
and  Thuringia  then  passed  to  the  electoral  dynasty  of  Saxony. 
After  a  joint  rule  by  Frederick  II.  and  his  brother  William,  the 
latter  in  1445  became  sole  landgrave  as  William  III.  and  died 
without  sons  in  1482.  In  1485  his  nephews  and  heirs  Albert 
and  Ernest  made  a  division  of  their  lands,  and  Thuringia  was 
given  to  the  Ernestine  branch  of  the  family  of  Wettin,  with 
which  its  subsequent  history  is  identified  (see  Saxony). 

BiBLiocRAPnv.— F.  Wachter,  ThUrtngtsche  und  OhersSchsheke 
Ceschichte  bis  zum  AnfaUe  Tkuringens andie  Markgrafenvon  Meisun 
(Leipzig,  1826);  T.  Knochenhaucr,  Ceschichte  fhUringens  in  der 
kartAingislhen  und  s&chsischtn  Zeit  (Gotha.  1863),  and  Ceschichte 
ThUringens  tur  Zeit  des  ersten  Landgrafenhauses  (Gotha,  ii87i); 
H.  Geohardt,  Thuringische  Kirckengeuhichte  (Gotha,  1870*1882); 
Thiringiscke  Ceschicktsguellen,  edited  by  F.  X.  Wcsele  and  R.  von 
Liliencron  (Jena,  1854-1859);  and  Itegesta  dipTomalica  necnon 
epistolaria  kistoriae  Thuringiae,  published  by-  0.  Dobeneckcr, 
vols.  L  and  U.  (Jena,  1896-1900). 

THURINGIAN  FOREST  iTkiiringenmidj,  a  range  of  hills  in 
Germany,  extending  in  an  irregular  line  from  the  neighbour- 
hood of  Eisenach  in  the  N.W.  to  the  Lobensteiner  Kulm  'on 
the  Bavarian  frontier  on  the  S.E.  On  the  S.E.  it  is  con- 
tinued directly  by  the  Frankenwald  Mountains  to  the 
Fichtelgebirge,  while  on  the  N.E.  it  approaches  the  Harz 
Mountains,  and  thus  takes  lis  place  in  the  great  Sudetic  chain 
of  central  Germany.    The  length  of  the  Thuringian  chain  is 


70  m.,  and  its  breadth  varies  from  6  to  as  n.  It  aowbeic  xk 
into  peaks,  and  only  a  few  of  its  rounded  summiu reach  3000  ft.; 
the  successive  hills  form  a  continuous  comb;  the  north-west 
slopes  are  precipitous  and  seamed  with  winding  gorges.  This 
range  encloses  many  charming  valleys  and  glens;  the  most 
prominent  feature  of  its  scenery  is  formed  by  the  forests,  chiefly 
of  pines  and  fits.  The  north-west  part  of  the  system  is  the 
loftier  and  the  more  densely  wooded  as  well  as  the  more  beauti- 
ful; the  highest  summits  here  are  the  Grosser  Beerberg  (3225  ft.), 
Schneekopf  (3203)  and  the  Finsterberg  (3104),  all  in  the  duchy 
of  Gotha.  The  south-east  part  of  the  Thuringiaa  Forest  is  the 
more  populous  and  industrial;  the  chief  summits  are  the  Kieferle 
(28*48  ft.),  the  Blessberg  (2834  ft.),  the  Wurzelberg  (2841  ft.)  and 
the  Wetzstein  (2575  ft.).  The  crest  of  the  Thuringian  Forest,  from 
the  Werra  to  the  Saale,  is  traversed  by  the  Rennsteig  or  Rain- 
steig,  a  broad  path  of  unknown  antiquity,  perhaps  referred  to 
in  a  letter  of  Pope  Gregory  III.  dated  738.  The  name  means 
probably  "  frontier-path  ";  and  the  path  marks  in  fact  the 
boundary  between  Thuringia  and  Franconia.  It  may  be  also 
regarded  as  part  of  the  boundary  line  between  north  and  south 
Germany,  for  dialect,  customs,  local  names  and  costume  are 
different  on  the  two  sides.  The  rocks  are  largely  volcanic,  the 
stratification  being  complex.  The  mineral  resources  have  been 
nearly  exhausted,  but  the  distria  is  an  important  centre  of  small 
industries  tgl^^ssware,  earthenware,  meeischaum-ware,  iron 
castings  and  toys  being  among  its  principal  products)  and  a- 
favourite  resort  for  tourists, 

See  Regcl,  Thlringen,  em  tandeskunHicker  Gnmiriss  (Jepa, 
1897);  TriniuB,  Thuringer  Wanderbuck  (8  vols.,  Mtnden,  1896^1902); 
Prdscholdt,  "  Der  Thuringer  Wald  und  seine  n&chste  Umgebung," 
in  Forschungen  zur  deulschen  Landes-  und  Voikskunde,  vol.  v.  (Stutt- 
gart. 1891):  Walthcr.  Ceologiscke  Heimatskunde  von  ThUringen 
(Jena.  1906);  and  Meyer's  Reisebueh,  "ThGringen**  (i8ch  ed., 
Leipzig,  1906). 

THURLBS,  a  market  town  of  Co.  Tipperaxy,  Ireland, 
pleasantly  situated  on  the  Suir,  and  on  the  main  line  of  the 
Great  Southern  &  Western  railway,  87  m.  S.W.  of  Dublin. 
Pop.  (i9oi)»  4411'  Thurles  is  the  seat  of  the  Roman  Catholic 
ardidiocese  of  Cashel;  and  the  cathedral  of  St  Patrick  is  a 
beautiful  building.  The  town  is  the  seat  of  other  important 
Catholic  estabUshments,  including  an  Ursuline  convent;  a 
Presentation  convent;  St  Patrick's  Catholic  College  (1S29)  for 
ecclesiastical  students,  where  was  held  in  1850  the  synod  of 
Thurles;  and  an  establishment  of  Christian  Brothers,  who  devote 
themselves  to  the  instruction  of  boys  on  the  Lancasterian  method. 
The  town  has  a  considerable  agricultural  and  retail  trade,  and 
there  is  a  monthly  horse  fair  largely  attended  by  English  and 
continental  buyers.  Thurles  is  governed  by  an  urban  district 
council. 

Originally  the  town  was  caDed  Durlas  O'Foga^ty.  In  the 
loth  centiury  it  was  the  scene  of  a  defeat  of  the  Irish  by  the 
Danes.  A  preceptoiy  was  founded  here  by  the  Knights  Templars, 
who  possessed  themselves  of  a  castle,  of  which  there  are  remains, 
erected  early  in  the  13th  century.  A  castle  was  subsequently 
erected  by  James  Butler,  first  lord  palatine  of  Tipperary,  of 
which  the  keep  collapsed  in  1868.  There  were  several  other 
strongholds  irv  the  vicinity.  South-west  of  the  town,  at  a  distance 
of  3i  m.,  stands  the  Cistercian  abbey  of  Holy  Cross,  one  of  the 
finest  ruins  in  Ireland.  It  was  founded  by  Donnell  O'Brien, 
king  of  Thomond  (x  168-1194) ;  and  owes  its  foundation  and  luime 
to  the  presentation  to  his  family  of  a  portion  of  the  true  Cross, 
which  attracted  numerous  pilgrims.  The  shrine  of  this  relic 
is  in  the  Ursuline  convent  at  Blackrock,  Co.  Cork.  The 
ruins,  beautifully  placed  c»i  the  bank  of  the  river,  embody  a 
cruciform  church,  transitional  Norman  in  style,  and  exhibiting 
the  carving  of  the  period  in  its  highest  development.  There 
is  a  fine  Perpendicular  tomb  in  the  choir.  A  large  portion 
remains  of  tbe  adjoining  buildings,  including  chapter-house, 
sacristy,  cloisters  and  dormitory. 

THURLOE,  JOHN  (1616-1668),  English  politician,  son  of 
Thomas  Thurloe,  rector  of  Abbot's  Roding  in  Essex,  was  baptised 
on  the  X2th  of  June  1616.    He  studied  law,  entered  the  service 
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of  QDver  St  John,  Umm^  vImk  interest  be  was  tppointed  a 
secretary  to  the  pazliamentary  commissioiien  at  Uxbridge  m 
January  1645.    He  was  admitted  to  LincoLa's  Inn  m  1647,  and 
in  March  1648  he  received  the  appointment  of  receiver  of  the 
cursitor's  fines,  worth  £350  a  year.    He  took  no  part  in  the 
subsequent  historical  events  or  in  the  king's  death.  In  March 
165X  he  attended  St  John  and  Sir  Waker  Strickland  as  secretary 
in  their  mission  to  Holland,  lUid  on  the  39th  of  March  1653  he 
was  appointed  secretary  to  the  council  of  state,  being  apparently 
also  elected  a  member  thereof  about  the  same  time.    His  duties 
included  the  control  of  the  intelligence  department  and  of  the 
posts,  and  his  perfect  system  of  collecting  information  and  success 
in  discovering  the  plans  of  the  enemies  of  the  administration 
astonished  his  contemporaries.    By  hs  means,  it  was  said, 
"  CromwcU  carried  the  secrets  of  idl  the  princes  of  Europe  at 
his  girdle."  On  the  loth  of  February  1654  he  was  made  a 
bencher  of  Lincoln's  Inn.    In  the  pariiaments  of  1654  and  of 
1656  he  represented  Ely;  he  was  appointed  a  member  of  Crom- 
well's second  council  in  x6s7;  was  elected  a  governor  of  the 
Charterhouse  in  the  same  year;  and  in  1658  became  chancellor 
of  Glasgow  University.    Thurioe  was  attached  to  Cromwell  as 
a  man  and  admired  him  as  a  ruler,  and  Cromwell  probably  placed 
more  confidence  in  the  secretary  than  in  any  one  of  those  who 
surrounded  him.    Thurioe,  however,  by  no  means  directed 
Cromwell's  policy.    He  was  m  favour  of  the  protector's  asstmsp- 
tion  of  the  royal  title,  and  was  opposed  to  the  military  party 
who  obtained  the  ascendancy.    After  Oliver's  death  he  sup- 
ported Richard  Cromwell's  succession  and  took  a  prominent 
part  In  the  admintstration, -sitting  in  tlie  parliament  of  January 
•1659  as  member  for  Cambridge  University.    Attacked  by  the 
repuMicans  on   the  ground  of  arbitrary  imprisonments  and 
transportations  during  the  Protectorate,  he  succeeded  in  vindicat- 
ing his  conduct;  but  the  breach  between  the  army  and  the 
pariiament,  and  the  ascendancy  obtained  by  the  former,  caused 
his  own  as  well  as  Richard's  downfall.    Nevertheless,  being 
indispensable,  he  was  reappointed  secretary  of  state  on  the 
97th  of  February  1660.    He  appears  to  have  steadily  resisted 
the  Restoration,  and  his  promises  <^  support  to  Hyde  in  April 
inspired  little  confidence.    On  the  15th  of  May  x66o  he  was 
arrested  on  the  charge  of  high  treason,  but  was  set  free  on  the 
29th  of  June,  subject  to  the  obligation  of  attending  the  secretaries 
of  state  "  for  the  service  of  the  state  whenever  they  should 
require."    He  subsequently  wrote  several  papers  on  the  subject 
of  foreign  affairs  for  Clarendon's  information.    He  died  on  the 
aist  of  February  1668  at  his  chambers  in  Lincobi's  Inn,  and  is 
buried  under  the  chapel  there.    Thurioe  was  twice  married, 
and  by  his  second  wife  Anne,  daughter  of  Sir  John  Lytcote  of 
East  Moulseyin  Surrey,  he  had  four  sons  and  two  daughters. 

His  extensive  correspondence,  the  originals  of  which  are  in  the 
Bodleian  Library  at  Oxford  and  the  Bntish  Museum  {Add.  MSS. 
4iS|6,  4157,  4158),  is  one  of  the  chief  sources  of  information  for  the 
period.  A  portion  was  published  with  a  memoir  by  T.  Birch 
m  1743,  ana  other  correspondence  is  printed  in  R.  Vaughan's  Pro- 
tectoratt  of  Oliver  CromvatU  (1836).  bee  also  Die  Poliltk  des  Pro- 
tectors Olioer  CromwtU  in  der  A  uffasntne  und  Thaligkeit .  .  .des 
Staatssecretdrs  JohH  Tkurhet  by  Sigismund,  Frcihcir  von  Bishoffs- 
hauaen  (1899) ;  Ent.  Hist.  Review,  xiii.  537  (Thurioe  and  the  post 
office):  Notes  and  Queries,  Iith  scries,  vol.  viii.  p.  83  (account  ol  his 
death):  A  Letter  to  a  Friend  .  .  .  on  the  Publication  of  Thurioe* s 
State  Papers  (1743) ;  Clarendon's  History  of  the  RebeUioni  Gardiner's 
History  of  the  CommoH9eatth. 

THURLOW.  EDWARD  THURLOW,  iST  Bakon  (i  731-1806), 
English  lord  chancellor,  was  born  at  Bracon  Ash,  in  the  county 
of  Noriolk,  on  the  9th  of  December  1731.  He  was  the  eldest 
son  of  the  Rev.  Thomas  Thurlow.  He  was  educated  at  a  private 
school  and  at  the  grammar  school  of  Canterbury,  where  he  was 
considered  a  bold,  refractory,  clever  boy.  In  1748  Thurlow 
entered  Caitis  College,  Cambridge,  but  an  act  of  insubordination 
necessitated  his  leaving  Cambridge  without  a  degree  (1751). 
He  was  for  some  time  articled  to  a  solicitor  in  Lincoln's  Inn 
along  with  the  poet  Cowper,  but  in  175^  ^g^  called  to  the  bar 
at  the  Inner  Temple,  and  subsequently  ^  ^j^  on  the  western 
circuit — at  first  with  little  success,  t  fi.  .  ^jje  case  of  Luke 
RohinsOH  V.  The  Eorlj,f^  Wintkdseo  Ut^}.  SburloW 


came  mto 


coIIisUnirith  Sir  Fletcher  Norton, afterwards  ist Baron Grantley 
(1716-1789),  then  the  terror  of  solicitors  and  the  tyrant  of  the 
bar,  and  put  down  his  arrogance  with  dignity  and  success.  From 
this  time  his  practice  increased  rapidly.  In  1761  he  was  made 
a  king's  counsel,  through  the  influence  of  the  duchess  of  Queens- 
berry.  In  1763  he  was  elected  a  bencher  of  the  Inner  Temple. 
Thuriow  now  with  some  hesitation  entered  himself  into  the 
ranks  of  the  Tory  party.  In  1768  he  became  member  for  Tam- 
worth.  In  1769  the  Douglas  peerage  case  came  on  for  hearing 
in  the  House  of  Lords,  and  Thuriow,  who  had  drawn  the  plead- 
ings some  years  before  {Notes  and  Queries^  3rd  series,  vol.  iii. 
p.  ii2),  led  for  the  appellant  in  a  speech  of  great  analytic  power. 
In  1770,  xis  a  recognition  of  his  defence  in  the  previous  January 
of  the  expulsion  of  Wilkes,  Thurlow  was  made  solicitor-gener^ 
on  ihe  resignation  of  Dunning,  and  in  the  following  year,  after 
he  had  enhanced  his  reputation  with  the  government  by  attack- 
ing the  rights  of  juries  in  cases  of  libel  {Rtx  v.  Miller ,  so  Si, 
Tr.  870-896)  and  the  liberty  of  the  press  (x6  Parly,  Hist, 
1 144),  was  raised  to  the  attorney-generalship.  Thuriow's 
public  life  was  as  factious  as  his  youth  had  been  daring.  His 
hatred  of  the  American  colonists,  and  his  imprudent  assertion 
that  as  attorney-general  he  might  set  aside  by  scire  facias  as 
forfeited  every  charter  in  America  (debate  on  the  American 
Prohibitory  Bill,  18  PJI.  999);  his  speech  in  aggravation  of 
punishment  in  the  case  of  Home  Tooke  (20  St.  Tr.  777-783), 
when  he  argued  that  the  prisoner  ought  to  be  pilloried,  because 
imprisonment  was  no  penalty  to  a  man  of  sedentary  habits 
and  a  fine  would  be  paid  by  seditious  subscription;  and  his 
opposition  to  all  interference  with  the  slave  trade — are  character- 
istic. In  1778  Thurlow  became  lord  chancellor  and  Baron 
Thuriow  of  A&hfield,  and  took  his  seat  In  the  House  of  Lords, 
where  he  soon  acquired  an  almost  dictatorial  power.  He 
opposed  the  economical  and  constitutional  reforms  proposed 
by  Burke  and  Dunning.  Under.  Rockingham  he  clung  to  the 
chancellorship,  while  conducting  himself  like  a  leader  of  the 
opposition.  To  the  short-lived  ministry  of  Shclbume  he  gave 
consistent  support.  Under  the  coalition  of  Fox  and  North  (April 
to  December  1783)  the  great  seal  was  placed  in  commission, 
and  Lord  Loughborough  was  made  first  commissioner.  But 
Thurlow,  acting  as  the  king's  adviser,  and  in  acccordance  with 
his  wishes,  harassed  the  new  ministry,  and  ultimately  secured 
the  rejection  of  Fox's  India  Bill  (34  PJI.  336).  The  coalition 
was  at  once  dissolved.  Pitt  accepted  ofiice,  and  Thurlow  again 
became  lord  chancellor  (Dec.  33,  1783).  At  first  be  supported 
the  government,  but  soon  his  overbearing  temper  asserted  itself. 
Imprudently  relying  on  the  friendship  of  the  king,  and  actuated 
by  scarcely  disguised  enmity  to  Pitt,  Thurlow  passed  rapidly 
from  occasional  acts  of  hostility  to  secret  disaffection,  and  finally 
to  open  revolt.  He  delivered  himself  strongly  against  a  bill, 
introduced  without  his  privity,  for  the  restoration  to  the  heirs 
of  attainted  owners  of  estates  forfeited  in  the  Jacobite  rebellion 
of  1 745.  Partly  to  please  the  king  and  queen,  partly  from  dislike 
to  Burke,  and  partly  perhaps  from  a  real  belief  in  the  ground- 
lessness of  the  accusation,  he  supported  Warren  Hastings  on 
every  occasion  "  with  indecorous  violence."  His  negotiations 
with  the  Whigs  during  the  discussion  of  the  Regency  Bill 
(i78^Feb.  19,  1789)  were  designed  to  secure  his  scat  on  the 
woolsack  in  the  event  of  Fox  being  called  to  power.  The  climax 
was  reached  in  1792,  when  he  attacked  Pitt's  bill  "  to  establish 
a  sinking  fund  for  the  redemption  of  the  national  debt,"  not  on 
account  of  the  economic  objections  to  which  it  was  liable,  but 
on  the  trivial  ground  that  it  was  an  unconstilutional  attempt 
to  bind  further  parliaments.  The  bill  was  carried,  but  only  by 
a  narrow  majority,  and  Pitt,  feeling  that  co-operation  with  such 
a  colleague  was  impossible,  insisted  successfully  on  his  dismissal 
(June  IS,  1792).  The  ex-chancellor,  who  had  a  few  days  before 
been  created  Baron  Thurlow  of  Thurlow,  with  remainder  to  his 
brothel's  and  their  male  descendants,  now  retired  into  private  life, 
and,  with  the  exception  of  a  futile  intrigue,  under  the  auspices 
of  the  prince  of  Wales,  for  the  formation  of  a  ministry  from 
which  Pitt  and  Fox  should  be  excluded,'  and  in  which  the  earl  of 
1  Moire  should  be  premier  and  Thurlow  chancellor  (1797),  finally 
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See  Lord  CampbeH'*  lieei  of  ila  Ckaii^tcrs.  vii.  153-331;  Foiaa 
jMitts  cj  En^fid.  viii.  iJ^-j^y,  PMic  Chtnulat  fiJjS):  Nolei 
BvJ  QvirUi.  vnd  «rie9,  voL  in.  p.  3B3;  3rd  seriei,  voL  ni.  p.  i^t; 
Sebtrti  ol  hi*  decisioni  by  Brown,  DickenB  and  Veaey  Gnn.J; 
Bmiiih.in'1  5(oU™kh  0/  Uk  Timi  pf  CaPif  III.  (A.  W.  R.) 

THURMAN,    ALLEN    ORANBERT    (iSij-iSg;),    American 

ijih  of  November  iSrj.  In  1819  he  ttmovnl  witb  bis  parents 
to  Cbillicotbe,  Ohio,  where  he  atiended  ihe  local  academy  for 
two  yean,  studied  Uw  In  Ihe  office  ol  bis  uncle.  William  Alien,' 
ud  in  iBj;  was  admitted  la  Ihe  bar,  becoming  bis  uncle's  law 
partner.  He  began  10  take  an  active  pan  in  politic*  In  1S44, 
and  in  1845-1847  was  n.  Democratic  representative  in  Congress, 
■here  he  advocated  the  Wilmot  Proviso.  From  1851  lo  Feb- 
ruary i8j6  he  was  in  associate  justice  of  the  slate  supreme 
court,  and  from  December  1S54  was  chief  justice.  He  was 
Dcmocralic  candidate  for  governor  of  Ohio  in  [8A7,  and  was 
defeated  by  Rutbertord  B.  Hayes  by  >  majority  of  less  tlian 
3000  votes;  but  the  Democrats  gained  a  majoKly  in  both  branches 
of  Ihe  state  legislalure,  and  Thumian  was  elected  to  the  United 
Slates  Senate,  where  be  served  from  i860  until  1881— during 
the  46th  Congress  (i87C>-i880  as  president  pro  Icmpori.  Here 
he  became  the  recogntied  Democratic  leader  and  in  iS;q-i88i 
was  chairman  of  the  judidary  committee.  He  contested  the 
consliiutionality  of  the  Civil  Rights  Bill,  opposed  Ihe  resump- 
tion of  specie  payments,  advocated  the  paymenl  ol  the  public 
debt  in  silver  and  supported  the  Bland-Allison  Act.  Heinlro- 
duccd  the  Thurman  Bill,  for  which  he  was  chiefly  responsible, 
which  became  lawin  May  187S,  and  readjusted  the  govern  menl's 
relations  with  the  bond-aided  Pacific  railways.  Thurmui  was 
a  member  of  the  Electoral  Commission  of  1877,  and  wis  one  of 
the  American  delegates  to  Ihe  inlernationa]  monetary  con- 
ference at  Pan's  in  tSSt.  In  1876,  t8S»  and  1SS4  he  was  a 
candidate  for  Ihe  prcsidenlial  nomlnalloD,  and  in  1SS8  was 
nominated  for  vice-president  on  tbe  ticket  wflh  Crover  Heve- 
land,  but  was  defeated  in  Ihe  election.  He  died  at  Columboi, 
Ohio,  on  the  iilh  of  December  i3«5. 

THURSDAY  ISLAND,  one  of  the  smallest  of  the  Prince  of 
Wales  group,  N.  of  Cape  York,  in  the  Tones  Strait,  attached 

'  Willinm  Allen  (i8c*-i879).  a  native  of  North  Carolina,  removwl 


to  Somenet  cnuty,  Queeasluid,  Ansinlh.    Pop.  <iQn),  1534. 

It  has  an  eiceilent  harbour,  Fort  Kennedy,  and  is  a  port  of 
call  (or  mail  steamers  and  the  centre  of  the  bCche-dt-met  and 
pearl  bsbeijes  of  Ihe  Torres  Strait.  It  is  a  fortified  coaling 
station  for  Ihe  Biitisfa  navy.  The  neighbouring  Friday  Island 
is  the  quaramloe  awl  leper  station  (or  Queensland. 

THURSO.  ■  municipal  and  police  buigb,  and  seaport  of 
Caithnesa.  Scotland.  Pop.  I1901),  371],  It  is  silualed  at  the 
nuuih  of  the  Thurso,  on  Thurso  Bay.  11  m.  N,W.  o[  Wick,  and 
N.  of  Edinburgh  by  tbe  North  British  and  Highland 
.  1,  the  most  northerly  town  in  Scotland.  Coaches  run 
daily  to  Mey  and  Wick  and  every  day  a  mail-car  goes  to  Tongue, 
■  1  Sutherl      ■  ■  ■        ■ 


In  Mao 


Square,  laid  out  willi  omamenlal  walks,  there 

tatue  ol  )tir  John  Sinclair.    A  promenade  aking  the  sands 

ipened  in  r83r.    The  town-hall  contains  a  public  library 

museum,  which  possesses  Ihe  geological  and  botanical 

nens  ol  Robert  Dick  (1S11-1866),  the  "Tbuiso  baker." 

U  as  a  large  collection  olnorlhcrn  birds.    In  Ihe  neighbow- 

are  quarries  for  Caithness  Bags,  wbich  are  cut  and  dressed 

!  town.    They  constitute  the  leading  export,  but  tbe  trade 

e  port  is  hindered  by  the  inconvenience  of  (he  harbour. 

There  is,  however,  cummunicalian  daily  from  Sciabsler  pier, 

1    m,  notth-wcst,    wiib    Scapa    and    Stromness   in    Pomona 

(Orkneys),  calling  at  Ho.a;  once  a  week  with  Wide,  Aberdeen 

and  Leiih;  and  occasionally  in  summer  with  Liverpool.    To 

the  east  is  Thuiso  Castle,  the  residence  of  Ihe  Ulbstcr  branch 

of  the  Sinclair,  and  neai  it  is  Harold'a  Tower,,  built   over 

Ihe  grave  ol  Earl  Harold,  once  owner  of  half  of  Caithness, 

and  half  of  Ihe  Oilincys  and  Shellands,  who  tell  in  battle  with 

Earl  Harold  the  Wicked  in  iigo.     About    three-quarters  of 

a  mile  wee  stand  the  ruins  of  ihc  bishop's  palace,  which  wai 

dettroyed  by  fire  in  laaa.    Thurso  was  the  centre  of  the  Norse 

(1014],  and  afterwards  till  the  battle  of  Largs  (1163),  Count 
Modach,  nephew  ol  King  Duncan,  quanernj  his  army  for 
1  lime  at  Thurso  and  despoiled  it  till  he  was  surprised  and 
slain  by  Thotfinn  in  1040.  In  the  time  of  Malcolm  II.  EarJ 
Erlend  resided  id  the  town.  In  1633  it  was  created  a  burgh 
of  barony,  and  was  the  seal  of  the  sheriff  courts  of  the  county 
till  they  were  removed  to  Wick  in  i8j8. 

THURSTAH.  or  Tubstin  (d.  1140).  archbishop  of  York.  RU 
Ihe  son  of  a  certain  Anger,  or  Auger,  prebendary  of  St  Paul's, 
roihei  of  Audoen  (d.  1134)),  bishop  of  Evieua- 


Hc  himsell  was  a  prebendary  of  St  Paul's,  and  was  also  a  detk 
in  the  service  of  William  II.  and  then  of  Ueniy  1.,  who  secuied 
his  election  as  archbishop  of  York  in  August  1114.    He  DOW 

a  large  part  of  his  subsequent  lile  and  made  him  for  seveial 
years  an  eiile  from  En^nd.  Archbishop  Ralph  of  Canler- 
bury  refused  lo  consecrate  him  unless  h^  1      " 


obedien 


0  Ihe 


i  -Thui6ti 


and 


.kcd  tlie  king  for  pcrmiision  to  go  to  Rome  It>  consult  Pope 
raschi!  II.  Heniy  L  declined  to  allow  him  to  make  the  journey, 
while  Paschal  declared  against  Archbishop  Falph.  At  the 
Council  oi  Salisbury  in  (nS  the  English  king  ordered  Iburslsn 
to  submit,  but  instead  he  resigned  his  archbishopric,  although 
this  did  not  take  eRecC,  The  new  pope,  Gdosius  II,,  and  also 
his  successor,  CiUiitus  II.,  espoused  Ihe  cause  of  Ihe  ttubboiD 
archbishop,  asd  in  Oclober  1 1 1 0,  in  spite  of  promises  made  to 
Henry  L,  he  was  consecrated  by  CaMiIui  at  Reims.    Enraged 

'    ' '    the  lung  refused  to  allow  him  to  enter  England,  and  be 


inciling  him  with  Henry, 
and,  after  serving  the  king  in  Normandy,  he  wai  recalled  to 
England,  which  he  entered  early  in  nil.  RcTusingto  lecogniis 
the  new  archbishop  of  Canlerbuiy,  William  of  Corbeil,  as  his 
superior,  ThmstiB  took  no  part  in  hii  consecration,  and  on  two 
occaaions  both  ardibishi^  carried  their  complaints  in  person  to 
Rome.  InirjShemadcattuccal  Roiburgh  between  England 
and  Scotland,  and  took  active  part  in  gathering  together  i1k 
army  which  defeated  tlie  Scots  at  the  Battle  of  the  Siaoibid 
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in  August  113ft.    Early  in  X140  he  entcfed  tlie  otder  of  tbe 
Cluniacs  At  Pontefract  and  here  he  died  on  the  6th  of  February 
1 140.    Thurstan  was  generous  to  the  churches  of  his  diocese 
and  was  the  founder  of  several  religious  houses. 
See  his  life  in  the  Fasti  eboraunteSt  edited  fay  J.  Raine  (1863). 

THYLACINE  (ThyUtcinus  cynocephalus).  Tbe  only  known 
living  qpecies  of  this  genus,  though  smaller  than  a  common 
wolf,  is  the  largest  predaceous  marsupial  existing.  It  is  con- 
fined to  the  island  of  Tasmania,  although  fragments  of  bones  and 
teeth  found  in  caves  aifoid  evidence  that  a  closely  allied  q>edes 
once  inhabited  the  Australian  mainland.  The  general  colour 
of  the  thyladne  is  grey-bxown,  but  it  has  a  series  of  transverse 
black  bands  on  the  hinder  put  of  the  back  and  loins,  whence 
the  name  of  "  tiger  "  frequently  applied  to  it  by  the  colonists. 
It  is  also  called  **  wolf,"  and  sometimes,  though  less  appropriately, 
"  hyena."  Owing  to  the  havoc  it  commits  among  the  sheep- 
folds,  it  has  been  nearly  exterminated  in  all  the  more  settled 
parts  of  Tasmania,  but  still  finds  shelter  in  the  more  moun- 
tainous regions  of  the  island.  The  female  produces  four  young 
at  a  time.    (See  Massupiaua.) 

THYME.  The  genus  Thymus  (nat  ord.  Labiatae)  comprises 
a  number  of  fragrant  aromatic  undershrubs,  with  very  small 
leaves  and  whorls  of  small  purple  honey-bearing  flowers  in  the 
axils  of  the  leaves  or  at  the  ends  of  the  branches.  The  common 
garden  thyme,  a  native  of  the  Mediterranean  region,  is  Tkym$a 
vulgaris  \  the  wild  thyme  of  English  banks  is  T.  serpyUmn. 
Marjoram  {Origanum)  is  also  closely  allied.  AU  these  plants  are 
remarkable  for  their  essential  oil,  to  which  their  fragrance  is  due. 
From  this  oil  is  produced  by  diistillation  the  substance  known 
as  thymol. 

THYMOL.  CoHmO  or  C«H,(OH)  (CHi)  (CH,)  [i  :3:6l,  e 
melhylisopropylphenol  isomeric  with  carvacrol  (9.P.),  is  an 
aromatic  substance  found  with  the  hydrocarbons  cymene, 
CioHu,  and  thymene,  Ci^i«,  in  oO  of  thyme  (from  Thymus 
vulgaris)  and  in  other  essentia]  oils,  e.g.  Carum  copticum,  from 
which  it  may  be  extracted  by  shaking  with  potassium  hydroxide, 
filtering  and  precipitating  the  phenol  with  hydrochloric  acid. 
It  can  be  prepared  from  dibrom-menthcme  (obtained  by 
brominating  menthone  in  chloroform  solution)  by  eliminating 
two  molecules  of  hydrobromic  add.  Thymol  crystallizes  in 
brge  colourless  plates,  which  melt  at  44^  and  boil  at  330^ 
On  distillation  with  phosphorus  sulphide  it  gives  cymene. 
'  Thymol  has  a  strong  odour  of  thyme  and  a  pungent  taste,  and  is 
freely  soluble  in  alcolwl,  ether^  chloroforni  or  olive  oil,  but  almost 
insoluble  in  cold  water.  It  is  a  more  powerful  antiseptic  than 
carbolic  acid,  but  its  insolubility  .prevents  its  being  used  for  the 
same  purposes.  A  saturated  solution  (i  in  1000  of  warm  water^, 
thymol  gauze  and  an  ointment  are  u&ed.  Externally  it  is  anti- 
parasitic, and  is  used  in  certain  stages  of  ecxema  and  psoriasis,  and 
the  alcoholic  solution  has  been  used  io  ringworm;  internally  it  has 
been  employed  as  an  intestinal  antiseptk:  in  typhoid  fever.  Its 
chief  use  is  as  an  anthelmintic  to  destroy  the  AnlMostoma  duodenale. 
Thymol  may  colour  the  urine  green.  Thymol  iodide,  official  in 
the  United  States,  is  a  compound  of  iodine  and  thymol;  it  is  also 
known  as  aristol  or  annidahn.  It  was  introduced  as  a  substitute 
for  iodoform  and  is  stated  Co  be  less  toxic.  Clycathymdin  is  a 
proprietary  preparation,  used  in  the  treatment  of  catarrhal  condi- 
tions of  mucous  membranes,  while  a  mixture  of  naphthalene. 
Camphor  and  thymol  is  sold  under  the  name  of  thymolin^ 

THYROID  (Gr.  BvpouUfi,  shield-shaped,  from  A^Mit,  a 
large  obk>ng  shield,  shaped  IDce  a  door,  Mpa,  and  dSot,  form), 
in  anatomy,  a  term  appjied  (t)  to  the  largest  of  the  cartilages  of 
the  larynx  (seo-RsspntATOSY  System),  (2)  to  one  of  two  arteries 
which  lie  near  the  thyroid  cartilage  and  gland  (see  Astebibs), 
and'  (3)  to  a  vascular  ductless  gland,  whidi  rests  on  the  larynx 
and  upper  part  of  the  trachea  (see  Ditctless  G;.and6).  The 
thyroid  gland  is  used  in  medicine  in  two  forms.  Thyroideum 
siccum  is  a  light  duU  brown  powder,  prepared  by  drying  the 
thyroid  gland  of  a  sheep.  Its  chief  constituent  is  a  protdd 
known  as  thyreoglobulin,  the  active  prindple  of  which  contains 
9*5%  of  iodine  and  0*5%  of  phosphorus,  and  is  known  as 
iodothyrin  or  thyroiodin.  The  dried  gland  easily  becomes 
damp  and  deteriorates.  Uquor  thyroid^  is  a  pink  turbid 
liquid  made  by  macerating  the  fresh  gl^md  of  a  sheep  with 
glycerin  and  phenol. 


Thyroid  gland  administered  to  man  Increases- the  pulse  rate, 
causes  increased  and  enfeebled  cardiac  beat  and  leads  to  increased 
metabolism,  consequently  excess  of  urea,  uric  acid  and  phosphates 
are  excreted  in  the  urine;  it  thereforo  reduces  the  body  weight. 
Glycosuria  develops  from  the  inability  of  the  body  to  ingest  glucose. 
Ovefdoses  of  thyroid  cause  rapid  pulse,  headache  and  vomiting, 
together  with  diarrhoea  and  pruritus,  emaciation  and  weakness. 
These  symptoms  are  known  as  thyroidism. 

Thyroid  gland  waa  introduced  for  the  treatment  of  patients 
suflfcrmg  from  goitre,  myxoedema  and  cretinism,  in  which  diseases 
it  has  been  remarkably  successful,  cretins  growing  rapidly  under 
the  thyroid  treatment  and  developing  intelligenoe.  it  has  also 
been  used  in  dwarfism,  excessive  obesityj  psoriasis  and  scleroderma. 
When  used  in  obesity  an  owess  of  mtrogenous  food  should  be 
taken  to  balance  the  destruction  of  proteid.  In  certain  forms  of 
insanity,  melancholia  and  dimacteric  insanities  it  has  given  good 
results.  Full  doses  of  thyroid  are  valuable  in  the  prevention  and 
relief  of  eclampsia.  It  anould  not  be  given  to  patients  suflFering 
from  exophthalmic  ^trc,  for  which  an  anti-thyroid  serum  (antn 
th^rreoidin  of  Moebius),  which  is  the  serum  of  thyroidectomized 
animals,  has  been  introduced. 

Roda^n  »  a  white  powder  consisting  of  the  dried  milk  of  thyrol- 
dectomiaed  goats,  mixed  with  50  %  of  milk  sugar.  In  exoj^thalmic 
goitre  this  prepamtion  causes  a  reduction  m  the  swelling  and  of 
the  pulse  rate,  and  an  increase  of  body  wdght. 

THYROSTRACA,  an  order  of  Crustacea,  comprising  bamadesy 
acorn  shells  and  some  allied  degenerate  parasites.  The  embryos 
are  free-swimndng,  active  forms,  but  in  adult  life  the  animals 
are  fixed  head  downwards,  and  are  very  degenerate.  The 
body  is  indistinctly  segmented,  and  is  enveloped  in  a  fold  of 
the  integument,  usually  with  calcareous  plates.  The  anterior 
antennae  are  fused  with  the  anchoring  attachment,  whilst  the 
posterior  pair  is  vestigial,  and  the  appendages  of  the  mouth  and 
body  present  various  degrees  of  degeneration  and  specialization. 
In  most  cases  the  adtidts  are  hermaphrodite,  but  unisexual 
forms  also  ocacur,  whilst  the  hermaphrodite  adults  may  carry 
with  them  minute  "  complementary  "  males.  In  strong  con- 
trast with  the  condition  in  most  Crustacea,  the  spermatozoa 
are  mobile.  As  shown  by  Burmeister  in  his  historical  review 
(1834),  these  animals,  comprised  by  Linnaeus  in  the  genus 
LepaSj  first  recdved  a  more  comprehensive  title  hom  Cuvier^ 
who  called  them  Cirrhopoda,  a  word  strictly  meaning  tawny- 
footed.  Lamarck  in  1809  altered  this  into  the  hybrid  form 
Cirrbipoda,  meaning  cttrl4boted,  which  was  subsequently 
improved  into  Cirripedia  or  Cirrhipedia.  So  long  as  the  group 
was  hdd  to  be  a  subordinate  member  of  the  Entomostiaca,  this 
term,  though  not  the  earliest,  was  generally  accepted.  Tbe 
name  Thyrostraca,  meaning  doorshdls  or  valve-dxUs,  is  pre- 
ferred as  agreeing  in  termination  with  the  titles  of  the  other  two 
divisions,  the  Midacostraca  and  Entomostraca.  The  group  may 
convenioitly  be  aRanged  in  two  prindpal  sections — the  equina 
with  dirbiform  feet)  and  the  Anomala  without  them. 

Thyrostraca  g/s»uina.— -It  is  with  these  that  Darwin's  classical 
treatises  (Ray  Soc.  and  PalaeonL  Soc.,  1851-1854)  are  almost 
exdusively  concerned.  Therdn  an  order  Thoiadca  comprelicnds 
the  pedunculate  Lepadidae,  together  with  the  operculate  and 
sessile  Balanidae  ana  Vemiddae;  a  single  species  without  cirrhi 
constitutes  the  order  Apoda.  and  a  ungle  species  with  only  three 
pairs  of  cirrhi  the  order  Aboominalia.  Within  the  last  KoMoriru 
(Noll,  187a)  with  two  species,  and  LUhoglyptes  (Aurivillius,  1892) 
with  three  species,  have  since  been  induoed.  But  H.  J.  Hansen 
(Dm  Cirriffeditn  der  Flanktcn-Expeditiou.  1899)  states  that  CryPt4h 
phialus  minuttUt  for  which  the  order  Abdominalia  was  founded, 
baa,  like  Alcippe  and  other  Genuina,  its  drrhl  on  the  thorax,  not, 
as  Darwin  wrongly  supposed,  on  the  abdomen.  In  place,  therefore, 
of  the  Abdominaua,  it  will  be  right  to  accept  the  family  Crypto- 

Shialidae,  v.  Martens,  side  by  side  with  the  Lithoglyptidae  of 
aurivillius  and  the  Aldppidae  01  Geretaecker.  These,  with  Darwin's 
three  families  above  mentioned,  complete  tbe  section  of  genolne 
drripedes  now  existing.  Gruvd  submitted  to  the  Linnacan  Sodety 
a  rearrangement  of  the  Lqiadidae.  unfortunatdy  using  for  the  fine 
of  bis  new  families  the  preoocupiDd  name  Anaspidae.  It  is  con- 
furing,  but  not  uninstnictive.  to  find  that  within  the  Balankl  group 
such  generic  titles  as  StepkanoUpas  and  Plaiylepas  have  been 
coined.  The  vernacular  name  barnacks,  traoeable  to  the  fable-  of 
pedunculate  drripedes  hatching  out  into  bemide  geese,  has  aim 
been  tcansferred  to  the  sessiin  drripedea,  whkh  are  popularly 
known  as  aoom  bamitck»  A  comjdete  list  of  all  the  recent 
species  of  Thyraetmca  in  both  sections,  down  to  the  year 
1897,  was  pubUsbed  by  Wdtner  (Arth.  Naturg.^  1898,  §  63.  |j|.  i. 
pp.  227-280).  For  fossil  species.  Woodward's  Catalogue  oj  Brit. 
Toss.   Crust,   (1877),   pp.    I37-I44p  should  be  consulted.     Hodk 
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ir«u  Ohm  r*rnl(«ii),  Ibt  ipa»  TwrriUpat  imeUii  (Woodmrd, 
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r  i^ficTic  name  ICliui 


[nlly  Hplain 


Wyville 


pediinculate 

twelve  or  eighteen   -. 

oHodrtiiritians,  Hoek, 

ftOMM    refiHM,    Wy 

WL-.    -      e   I*,  n ladiam* — laamorertcenldiicovFry-   Cnivfl 

-  - '^       [Cmlnhtitm  i  tUmdi  ia  Onkipida.  1894) 

JUsnuH.  lound  that  tbe  Iftcitm  frequentini  sea  >ur- 

face  oc  ahaUnr  water,  nolwichuaiicluig  ibcir 

ItMt  powen  of  viiion,  rannM  live  loi« 
■ban  cntirdy  debaned  fnm  li^it.  It  imiH,  tbanfui*.  be  mppcaed 
that  abyval  forma  have  andinlly  acqidnd  mcb  taknoce  of  dart 
■laa  aa  oukea  thev  hmlA  Indeiicadaiu  of  tW  nn.  Anew  other 
■agularltita  of  baUtai,  not  the  lean  etrieu*  b  the  fncdim  with 
wl±b  aooe  amaD  iiiacka.  e^iedany  is  tbe  genui  Dichiu^,  occupy 
the  very  fowl  of  large  cruHaeeana.  It  fi  genenlly  ilaled  Ibal 
cirtipedta  an  confined  to  nit  walir.  and,  genenlly  (peaking,  Ibal 
la  trua.  But  noAifm  UuaMala  (Do  ^nville),  from  Ihe  wnt 
caaat  of  Atrfca,  ■  lonFtiinn  (oiuid  entirely  buried,  eicept  ite 
SMCuluD,  in  tbD  (kin  of  Ihr  nmnatea.     Now,  nnn  It  •eemi  tbll 


it  nline.  Why  the  Tbyraiiaca.  eo  hardy,  k  widely  dinned  and 
uliiiudinoui.  and  kith  a  hiniory  »  prolcogod,  ahouicl  not  have 

ide  more  CJilcndcd  and   mcMe  jiulepcndcni  incuniona  into  freah 

>ater  renuiiu  a  pmhicm.  Thaugh  the  Oniillislrfiu  atulnUl 
CTaivioni  Toimri.  187)),  found  on  the  uil  fcathen  dI  a  blirl,  repic- 
aeua  only  tbe  cyprie-Wva  of  a  cinipTde.  it  iiill  ahowa  one  oT  the 
Daany  lacilltica  for  diqxraion  which  theee  crcatuna  enjoy.  A 
itrilunf  inatancc  of  Ibcir  abundance  is  cited  bv  Ajriviliiua  [jAa.it 
iRnB  a  report  by  Captain  C  C.  Eckman.  who 
^'"■ved  great  maiiei  of  Ltpv  /uricafnru  for 

North  Sea.  Aurivaiiui  bimatlf  eaanned  .  .. 
:A  had  aa  many  at  Miy  ipccunena  of  CorniJi 
I  aUe  of  [t>  bead.     He  bdievei  Ihit  the  cetacean 

only  rochi.  but  thipa,  Inlhebopeof  rrrdngilKir  Iror 

Yet  the  fact  that  tbe  long,  lolt  Cnckdmm  furiiMm  tn 
"oTMnla,  lonietlma  (en  00  one;  bidicatet  Ihi 

. ,  little  chance  tjf  evicting  iu  tenant*,  even  at 

of  rubbing  oil  tlie  eighteen  Ikillened  hotliolili  own  (k      ... 

nd  tbe  domed  hue  of  the  Ctrrontda  tbcIL     The 

._ ,  _  _e  genua  Lfhu  has  rtruck  many  obBCtvtri*.     Hoek 

("  ChaUiipr  "  RiparU,  "  Cimpedia,"  1SS4.  vuL  x.)  nolo  that,  while 
in  ScalpelliuK  the  number  ol  eggi  may  be  le»  than  a  hundred.  "  in 
LMpas  analifera  it  amaunt^  on  tbe  contrary,  to  many  thcusanda 

chuitera  on  the  anniamy,  development  and  aexet  of  the  ^roup. 
with  relrrcncn  to  (he  important  reacatchea  uce  Darwin  bv  Krohn, 
Oaiii,  Koeamann  and  other!.  Fraacii  Darwin,  In  tbe  liEe  of  hii 
father  (iSgg,   UL  1),  ayi,  "Krohn  elated  that  tbe  altuctun 

alaaihat  the  oviduct  nina  down  (o  (he  odbce  deacrlbed  hitlie  Jfniw- 
(rn^  oj  Ite  Cirriptiia  aa  ibe  aDdlury  meatua."  Hodi.  bownw, 
obwrvea  that  the  jntcrpietaikm  of  tbe  glanda  aa  lalivaiy  ti  Dot 

B^ven  by  Krohn  aa  hia  own  opinion,  but  only  quoted  fnm  Cdvht. 
oek  hinuell  propoaea  to  call  then  pancnatic  ghn^ 
On  the  ahKirfaing  oueition  of  the  developnient,  T.  T.  Gmom  {Phil. 
Truni,,  1891.  voL  clmv.)  uppliei  a  full  bjblicnaphy,  beginning 
with  tbe  irioneen  Slabber  (1778:  properly  ITagf  and  j.  Vaughan 
Tbomun  (iflv>).  Gmom'B  monograph  wai  almoat  immediately 
aupplenMnledliy  Cbun'i  chaplen  on  the  lame  nibject  (BiMiiKjiKa 
Zaclatia.  itas.  HeTl  lO,  Ucferung  >),  10  which  an  Imponnnt  dia- 
cuauon  Is  contn'butid  by  H.  J.  Hanecn  IJ)it  Cimpidim  ir  Plailatm- 
Eip.,  iSof ).  He  insiio  on  the  value  o<  the  upper  lip  or  lahrum  lor 
generic  diatirtction.  and  ai  an  aid  in  alTi]iating  larval  forma  of 
diHerent  atagea  to  Their  several  apecict.  He  cite*  Groom's  cvidcnca 
that  larvae  obtained  Irom  the  efra  readily  go  through  one  moult  ut 

of  eaiatirig  infannation  on  the  aubject  may  be  gradually,  if  labo^ 

D^m  muit,  he  [hinka,  belons  to  the  Lepadjdae  aa  a  brva  in  tbe 
but  nage,  but  not,  aa  V.  Wilkmoce  Suhm  auppoaed,  to  Ltpat 
autlnlu,  or  even  to  the  genua  Ltpai  u  all. 

7lwM(nj«  aWMoin.— Thia  aeciion  oompriiea  Darwin  •  Ap<»a> 
ttw  lootks.  Laijebsfg'a  Suciotia.  called  by  Viia  MOIIer  ibe  Rhito- 
cephaU  or  rootlet-headed,  and  the  gnHip  to  which  Lacaao-Duihiera 

Ke  the  aliemaliva  naona  Aacplboracidn,  aac-bodied  or  Rbin^- 
radd^  lOotlel-bodied.  For  m  prsenl  theae  nanni  may  be 
diepenied  wilh  in  favour  of  their  oqujvalcnta.  the  three  faralliea 
Protoi^epadklae.  Sacculinidaa  and  Lautidae.  The  Bnt  i>  eiUI 
limired  to  (he  tinsle  genua  and  tpocia  Proieeitpv  biiriiTCIa  (Darvin), 

emiitic  within  the  aac  of  another  ciiripede.  Nothing  ii  certainly 
own  of  ita  devclapnient.  eactpl  that  the  ova  are  eatremely 
Binall,  but  H.  J.  Hunun  </)u  OrTiprdirK  ier  Planklim-Exp.,  1699, 
p.  S3)  aivuCf  that  varioua  nauplii  U  a  lyp(i.no(  prcvioLiijy  deacribol 
may  probably  be  reltrred  to  thia  group  or  family.  The  aecom' 
' — ■'-     -•= ed  t^  Dclaje,  CLanl,  KfMmann  and  olhf       "- 


_-, lododutv 

_, .  __  .__ __jnE  beint  improper,  aince  SsntiiH  (f. 

Vaughan  Thompaon.  ]Bl6J  ii  not.  a>  baa  been  ajppoaed,  precccupied. 
and  niuit,  theiefoR,  take  precedence  of  FMignUr  (Ratbke.  1S43X 
In  Ibe  aame  family  itanda  the  genua  Sylim,  noted  1^  KrOyer  with' 
out  a  name  la  iBaa,  named  by  bin  wilboul  a  deacrlpttan  In  Itss. 
doKcibed  by  Miehad  Sara  in  1B69,  and  puUiahed  by  C  O.  Sara  in 
1870L  Hee(  r  CWbngir"  Stperli,  1868.  vol.  ujv.  app.  A)  will 
Dijealatt  Ibe  Ei^bh  leader  on  thia  genu).  For  the  complicated 
panwihin  of  laopoda  and  Sacculinidiie  on  tbe  nnie  hoiti  Clard  and 
Bannltr  (S>n*inH,  1887,  p-  ig7)*bouldbe<sn»ilted. 
The  lenaining  family  may,  till  further  knowledge,  be  allowed  to 
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K  (Laoie-Duttilm.  Ms),  Kiiifi  nKh  nwllet*  Into  Hi  tn>  ■ 


ida>Hd"bcx 

pimtuded   from   ihe  body  ,H 


Lod  "  JivtTt"  both  l«r^. 


;  iSM'(fl»a.  ^MK.  fe^JTl  Tor  iSBt).  hai.    . 

i.    H.   ¥ov\cr   {Qmrl.   Jaunt.    Itu.  Sri.,    18S9,   vol 


balkyacHili: 

Dfiidrffuulfr  BSUrictfla,  KnipoviltK  (^Icrirpii 

sc^menlalian  ol   the  body  propn  on   the 
b^hly   problcmalH:   girjup  tl* 

Ihe  account  ol  Sjmatoio  inira  1 „ ,n   - 

KJie  o(  iJfninmiifcr  aslinrola  ind  wilh  iht  Hiurc  of  Ihr  indpltr 
miiute  iniiml  lound  on  Gtnrdu,"  about  wEich  IjcaR-Duthicr 
ulo.  ■■  li  h  the  cyprii-itiige  of  Lauraf"  (Ulm.  '-'  "'■ 
IWJ,  »lu.  160,  pi.  1.  fij.  lOi).  S.  Mini  was  toum! 
(Amnfiu  (fig.  3),  in  ItK  Ml 


Mbcn  be  ai 


like  IsKra 


rorJfsr:  B^  Carapice  ilit  o| 

luid  Bimpie  [ai  or  tlv  lunr,  bi 

ordiiury  cyprit4tup  ol  the  di..,.- 

from  ihcK  ^la  ai>d  from  the  lumctcd  comparitoiu,  leenit  at  kai 
exiiemety  probable  tbat  tbe  qpstfon  aibed  by  H.  Lacoie' Din  bier* 
■bould  be  BRiwned  in  llie  tflirmatWe,  aad  that  S.  min  is  either 
congHKfk  ifwdet- 
_  -t  kbould  be  noticed 
iniBleAdiagly,  not  for 


iE 

t  yel"  known 
and  Lamia 

y  by  Di  G 

^.!3ft?.S 

Laum?" 

amTenBUCfti  HI 


CT-  R-  B-  s.) 
THTRStrS  (tht  laliauni  (ona  cl  Gt.Sifiim.  i.  stem  i 
)Ulk)  the  wand  or  lUff  ol  Oicnysiu  (Bacchus),  tbe  Bacchants 
and  Maenads  and  the  votaries  taking  part  ia  ha  ori^aatic  riles. 
As  commonly  represented  on  the  monuments  it  was  a  straight 
■USieniuDating  ina  pine  mne,  a  libbou  or  fillel  being  alUurhed 

(Tipe^  and  vine  leaves,  or  ivy-berries  and  leaves.  The  pine- 
cone  or  bunch  of  Leaves  was  sometimes  supposed  to  covet  the 
head  ol  a  spear,  a,Dd  the  thyrsus  was  teirned  AvvJXoyxoi  (kc 


TBTIAHOPTBRA  (9taom, 
term  uKd  In  zoological  dissi 
cla^  Heiapoiia  (q.t.).  The  m 
bauDl  bluatODB  and  leaves,  ai 


a  »ing), 
ia  it,  -hie 


by  tbe  ntme  Thrips,  a  Kenerlr  lerm  uied  by  Uniiaeti*  lor  th* 
louc  species  ol  (he  group  whlefa  he  had  enmined  and  lelqattd 
to  the  Older  Ilcmiptcia.  The  term  Hiysaiioptera  was  fiisl 
used  by  the  Irish  entomologist  A.  H-  Haliday  (1836),  who  made 
a  careful  study  <^  the  British  QKcies  and  recognixed  that  Ibcir 
structural  peculiarities  required  ordina!  sepaiation.     H.  Bur' 


I  iSjS  al 


r,  for 


proposed  the  name  Physopoda , 
with  reference  lothchladder-like 
oulgrowlha  (fig.  3)  on  the  leet. 

incotporalsd  the  ThyESDopteia 
with  one  of  the  large  orders, 
some,  following  Linnaeus,  re- 
garding Ibem  w  Hemlptera, 
others  grouping  with  them  the 
Orlboplera  or  "  Pseudoneiirop- 


(book-lice  and  biting  lice)  an 
(cicada,  bup,  Ac). 

Ckaroffcfi.— The  Thysanoplera,  small  insects  will  lirBiIy 
chitinized  cuticle,  are  recogoixed  by  the  combination  of  itf- 
perfectly  suctorial  jaws — the  mandlblss  acting  as  piercera  md 
-  '  ing  their  palps 


(see  fig.  j) — with  the  preseno 
....   --vciyn.- 


hfe-hislory  the  Thysanopteia 
belong  to  the  Enopterygole 
division  of  the  Heiapoda  (f .«.). 
Thenewly  batched  iiuect  cLisely 
resembles  [he  patent,  and  the 
wine-rudlinenta  appear  «(er- 
nally  on  the  second  and  third 
thondc  segments;  but  before 
Ihe   final    moult    tbe    nytnph 

food.  Its  condi lion  thus  recalls 
the  pupal  instar  of  tbe  higher 
(Endopterygole)  Heaapoda; 
and  the  Tbysanopleta,  Ibough 


imbar,  > 


bet' 


1   tbe  biting  and   the      mitr  h.  vm.i. 
suctorial  mouth,  and  the  pas-      '"^-   a— Head  of  AalMlaipi 

"  comjdete  "  metamoiphosia.     „_  aypem. 

-,      ,         Tu  .    J.          M     >.  Membra ne between rfypeus and 
SfmcAirf.— TheheadisuBuallv    "        i_i. .  "^ 

quadrangular  in  ionn 

(liE-  3 )  .Ahoflc  facets  art 


.'>?•  if'.  Mandible. 
3fi  '.  Unpaired  |urfcer(? 
— -  -f-    iJ.    -_L^.--   "i"  Wimaaab). 

itrerrSlrait  of  th^head;  they  '■  ^°"„  nlilinae, 
■aai  the  headin  length    but  ;    Labial  Hp. 
hey  are  eompoied  ol  only  from     '  .  . 

•ilh  in  Jawm,  f«wisa  conical  outgrowth  whkh  injeia 
o  that  its  apta  lies  beneath  the  pmhotmi.  The  )abr 
•bich  enckxes  the  cooe  ia  fianr.  is  irjegnbrly  nianci: 
Miind  Ihe  mouth  Ihe  two  maaiUae  ol  itemoad  pasi 


«tabe<i( 


^flTm 


9o8 
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ftssocifttcd  to  form  the  labium  (fig.  a  A),  whoaoappeodkular  nature 
is  shown  only  by  a  median  furrow  and  by  short,  cylindrical  pal|>s 
flig.  2  i)  with  two  or  four  segments.  The  maxillae  of  the  first  pair 
(fig.  2  f)  enclose  the  mouth  at  either  side.  They  are  broad  at  the 
baie,  but  taper  towards  the  tip  and  carry  palps  (pa.  a  g)  with  two  or 
three  seemaita  Within  the  mouth  lie  a  jMur  of  slender  piercers 
(fig.  2  a).  whUe  a  single  piercer  (fig.  3  e)  is  situated  asymmetrically 
on  the  left  side.  The  nature  of  these  structures  has  been  much  dis- 
puted. H.  Uzd,  with  the  majority  of  students,  regards  the  paired 
organs  as  mandiUes  and  the  unpaired  as  an  epipharynx.  H.  Gar- 
man  and  W.  E.  Hinds  bdieve  that  the  paired  piercers  are  the  inner 
lobes  of  the  maxillae,  and  the  unpaired  piercer  the  left  mandible, 
the  right  mandible  being  absent.  C  Borner  has  slated  that  the 
unpaired  piercer  is  attached  directly  to  the  base  of  the  left  maxilla. 
He  therefore  rq^ards  it  as  the  inner  lobe  (lacitda)  of  that  maxilla, 
comparing  it  with  the  remarkable  "  picic  "  of  the  maxilla  of  a 
book-louse  (see  Cooeognatha  in  article  Meuroftbra)  The  paired 
piercers,  connected  by  muscles  with  the  base  of  the  maxillae,  but 
attached  directly  to  the  head  skeleton,  into  which  they  can  be 
withdrawn,  are  r^arded  by  Bdrner  as  true  mandibles. 

Tumingkto  the  thorax  we  find  that  the  first  segment  (prothorax) 
is  distinct  and  free,  with  a  wide  dorsal  sclerite.  The  mesothorax 
and  metathorax  are  rather  intimately  fused  together.  Most 
remarkable  in  this  order  is  the  structure  of  the  feet;  there  are  never 
more  than  two  tarsal  segments,  and  the  daws,  usually  so  conspictious 

ifi  insect  feet,  are  reduced  (fig.  3  a)  or 
absent.  But  the  l^s  carry  peculiar 
spines,  and  the  terminal  tarsal  s«smcnt 
is  cup-shaped  at  the  end ;  from  this  hollow 
a  delicate  bladder  (fig.  3  b)  can  be  pro- 
truded, apparently  by  the  force  of  the 
blood-pressure,  and  by  means  of  this 
bladder— acting  as  a  sucker — the  insect' 
obtains  firm  hold  on  any  surface  whkh 
the  foot  touches.  The  narrow,  ddkrate, 
fringed  wings  have  already  been  de- 
scribed; each  wing  may  be  surrounded 
by  a  nervure  ami  traversed  by  two 
longitudinal  nervures,  or  the  nervuration 

'A  fair 


(After  ILUmI.) 

Fig.  3.— -Foot  of  young 
Trichwkript  (under  sur- 
face). 

With   "bladder," 


A.  With   "bladder,"  6, 
protruded  ;B,  retracted,  may  be  al^gether  degenerated. 


0,  Claws.  number  of  species  are  wingless  (fig.  ^), 

either  in  one  or  both  sexes,  and  the 
occurrence  of  winged  females  with  wingless  males  is  noteworthy. 

Ten  sq;ments  are  recognizable  in  the  abdomen,  which  is  dongated 
and  tapers  at  the  hinder  end.    In  two  of  the  three  families  of  Thysan- 

optera  the  female  has  a  conspicuous  ovi* 
positor  (fig.  4)  with  senate  processes, 
projecting  from  the  ventral  surface  of  the 
abdomen  between  the  dghth  and  ninth 
•egments.  The  number  of  spiracles  is 
greatly  reduced;  in  the  adult  a  pair  b 
present  on  the  mesothorax,  sometimes 
also  a  pair  on  the  metathorax,  and  there 
is  always  a  pair  on  the  first  and  another 
pair  -on  the  eighth  abdominal  seement. 
These  spirades,  according  to  Hinds,  are 
remarkable  honeycomb-like  structures^  and 
perforations  to  the  tracheal  tubes  have  not 
been  demonstrated.  The  internal  structure 
of  the  Thysanoptera  has  been  studied  by 
9K.  Jordan.  They  possess  a  long,  tubular 
i«h[ 


transparent  pdlide  through  irfddi  the  fonn  of  the  adult  can  be 


(After  H.  UwL) 


tenor 
ovipositor. 


Vtr     .     Vk.-i-^-?..—  gullet  and  a  highly  concentrated  nervous 

o|r^^r?r^  gsssi,'"^!^'^  ^,^^"^$. 

it     Am^Jrw-.    h    T^r^  tion  of  the  nervous  system  and  in  the 
-        DwSs  ^  Pr«»ence^of  four   Malpighian    (excretory) 
*^      ^  tubes    the    Thysanoptcia    resemble    the 

Hemiptera. 

DevHopnuni  and  Habits. — Many  species  of  Thysanofttera  are 
known  to  be  habitually  parthenogcnctic  The  eggs  are  laid  on  the 
food-pUnt,  those  females  possessed  of  an  ovipositor  cutting  through 
the  epidermis  and  placing  their  eggs  di^y  within  the  plant*tissues; 
a  single  female  may  take  five  or  six  weeks  to  depodt  all  her  eggs^ 
The  3foung  insect  resembles  its  parent  in  most  pocnts,  but  the  head 
is  di^>roportionatdy  large;  the  anterior  abdominal  spirades  are  on 
the  second  segment  instead  of  on  the  first,  and  the  foot  has  only 
a  sif^le  se^ent  At  first  the  eyes  consist  of  a  few  distinct  facets 
on  dther  side  of  the  head;  they  increase  in  number  as  growth  pro- 
ceeds, and  become  aggregated  to  form  -the  curious  compound  eye 
of  the  adult.  From  two  to  four  moults  occur,  after  whkh  the  "  pro- 
nymph  "  stage  is  reached,  which  in  the  insect  is  moderatdy  active 
and  possesses  wing-rudiments  reaching  to  the  second  abdominal 
•egment.  After  another  moult  the  insect  passes  into  the  passive 
nymphal  or  "pupal"  stagey  during  whkh  it  takes  no  food  and 
resta  in  some  sue  hiding-place^  such  as  the  soil  at  the  base 
of  ito  food-plam  or  the  hol£DW  of  a  leaf-stalk.  During  this  sta^ 
the  cutkle  draws  amy  from  the  imagiaal  ^cuticle  whkh  is 
lorming    beaeath,    ultknatdy    becoming   separ^ed    as    a    thatt 


Thysanoptera  are  found  on  the  leaves  and  in  the  blossoms  of 
plants.  According  to  Hinds  they  feed  chiefly  on  the  green  tivsues, 
whkh  *"  are  punctured  by  the  picrdng  mouth-parts  and  the  sap 
withdrawn  by  siactkn.  The  traces  01  their  feeding  are  left  in 
irregular  streaks  of  dry.  whitened  cells.**  It  has  been  stated  that 
when  present  in  blossoms  they  feed  on  nectar,  but  it  in  more  prob- 
able that  there — as  on  the  green  parts — they  suck  sap.  In  any 
case,  their  presence  in  apple  blossoms  has  been  known  to  prevent 
the  formation  of  iniit  through  injury  to  the  essential  oigans  of  the 
flower,  and  some  species  do  considerable  damage  to  ears  of  corn. 
Some  Thysanoptera  habitually  dwell  on  the  undcr-surface  of  leaves, 
and  others  periodically  migrate  to  roots.  While  the  majority  of 
the  Thysanoptera  are  thus  vegetarian  in  thdr  diet,  and  are  frecjuently 
injurious  in  farm  and  ^arden^  some  species,  at  least  occasionally, 
adopt  a  predaceous  habit,  killing  aphids  and  small  mites  (so-called 
"  rra-spiders  ")  and  sucking  thdr  luices.  There  are  even  records 
of  an  Anapkolkrips,  when  cut  off  from  its  normal  vegetable  food- 
supply,  becoming  cannibalistk  and  feeding  on  its  own  species. 
The  usual  variations  in  habit  that  characterize  plant-feeding  insects 
are,  exhibited  by  the  Thysanoptera  some  species  bdne  found  only 
on  one  paitkular  food-fJant,  while  others  thrive  indifferently  on  a 
large  assortment.  Some  members  of  this  order  q)end  the  winter 
in  the  adult  state,  others  in  the  "  larval  "  or  "  pupal  "  condition. 
They  shdter  in  crevkes  of  the  bark  of  trees,  in  the  dried  stems  of 
hoikaccous  plants,  or  among  moss  and  fallen  leaves  on  the  ground. 
Hinds  states  that  the  hibernating  individuals  live  for  more  tnan  six 
months.  During  summer  there  may  be  dght  or  nine  sueceseive 
generarions  when  conditions  are  favourable  and  food  abundant. 

DistrUnUion  and  Fossil  History.-^lht  Thysanoptera  are  probably 
worid-wide  in  thdr  range,  but  they  have  hardly  been  studied  outside 
Europe  and  North  America.  Fossil  insects  rdcrable  to  the  order 
have  been  found  in  Tertiary  beds  as  old  as  the  White  River  Oligocene 
of  North  ^erica,  and  the  Baltk  amber,  but  nothing  is  known  as 
to  the  fvevious  history  <^  the  group. 

Qassificatiou. — Only  about  i^  spedes  of  Thysanoptera  are 
known;  the  European  species  with  a  few  exotk  forms  nave  been 
described  by  Uzd,  the  North  American  bv  Hinds.  These  writers 
both  follow  the  classification  of  Haliday,  who  divided  the  order  info 
two  groups  or  sub-orders. 

I.  Terebraniia:  In  this  division  (figs.  I,  4)  the  abdomen  is  cylin- 
drical, the  female  is  provided  with  a  ventral  ovipositor  and  has  the 
terminal  abdominal  segment  conkal;  the  corresponding  segment 
in  the  male  is  usually  bluntly  rounded.  The  forcwings  have  at 
leant  a  single  longitudinal  nervure—often  two — ^reaching  from 
base  to  tip  of  the  wing.  The  maxillary  palps  have  usually  three, 
the  labial  dther  two  or  four  segments.  There  are  two  families  of 
Terd>rantia:  (a]f  the  Aeolothripidae,  whose  feders  have  nine  seg- 
ments; whose  wings,  rdativdy  broad  and  rounded  at  the  tip.  have 
a  few  cross  nervuJcs,  and  whose  ovipodtor  is  curved  backward  t 
and  (6)  the  Thripidae,  whose  feders 
have  six  to  dght  segments,  whose 
narrow  acuminate  wings  have  no 
cross  nervules,  and  whose  ovipositor 
(fig.  4)  is  curved  downwards.  This 
latter  family  contains  the  great 
majority  of  the  order.  | 

a.  TubtU{fera:  This  divi^n  com- 
arises    but    a    di^le    family  — the 
rhloeothripidae;  the  spedes  are  not 
numerous,  but  some  ol  them  are  of 
large  size  for  Thysanoptera,  as  much 
as  8  mm.  (one*tnird  inch)  in  length. 
These    insects    have    the   abdomen 
flattened,  with  its  terminal  segment 
(see  fig.  5)  narrow  and  cylindricd. 
The  palps,  both  maxillary  and  labial, 
have  two  segmentsi     There  is  no 
ovipositor,  and  the  wings  are  dther 
without  nervures  or   have  only  a 
single    degraded    longitudinal    ner- 
vure which  does  not  reach  to  the  _ 
tip.      While    the    Terebrantia    are  •'**»  H- t»A> 
Often  lapid  in  their  movements,  the      Fic.  S.—Jilegalelkrips  tati- 
Tubulifera  are  slow  and  ddiberate.  vpitris,  female.  Europe. 
According   to  Hinds,  ''they   never 
run  or  spring.*' 

BiBLrocRAPRT.— The  number  of  important  writingson  theThysan- 
optera  is  not  large.  A.  H.  Haliday's  papers  in  Buiom.  Mag.,  1836- 
1837,  vols.  iiL  and  iv..  are  still  valuable  and  contain  nearly  all 
that  is  known  of  the  fifty  British  species.  K.  Jordan's  anatomkal 
studies  {Zeils.  vriss.  Zoct.,  1888,  vol.  xlvii.)  are  valuable  and  the 
descriptions  of  the  jaws  by  H.' Carman  {Amer.  Nal.^  1896,  vol., 
XXX.)  and  C.  Bdmer  {Zool.  Anz.,  1904,  vol.  xxviL)  should  also  be 
consulted.  Indispensable  to  the  student  are  H.  Uzd's  Monograpkie 
der  Ordnuni  Thysanoptera  (Kdniggratz,  i895Lin  the  Czech  language, 
but  with  a  German  summary)!  and  W.  E.  Hinds's  Monozrapk 
of  the  North  American  species  {Proc,  U,  S.  Nat.  Mus.,  1903, 
vol.  xxvL).  (G.  H.  C) 
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THY6ANVRA,  the  mime  apiiUed  by  P.  A.  LatreOle  to  the 
primitive  wingless  insects  known  as  springtails  and  bristletails. 
Sir  J.  Lubbock  (Lord  Avebury)  separated  the  springtails  as  a 
distinct  order,  the  Collcmbola,  and  by  many  students  this 
separation  has  been  maintained.  It  is  better,  on  the  whole,  to 
regard  the  Thysanura  and  Collembola  as  sub-orders  of  a  single 
order,  the  Aptera  (q.v.).  The  Thysanura  are  recognizable  by 
their  elongate  feelers  and  tail-processes  (ccrci).  Campodea 
{q.v.)  MachUis  and  Lcpisma — to  which  belongs  the  "  silver- 
fish  "  {q.v.) — are  the  b^t  known  genera.  (See  also  Hexapoda 
and  Aptera.) 

THYSSAGETAE.  an  ancient  tribe  described  by  Herodotus 
(iv.  22, 123)  as  occupying  a  district  to  the  north-east  of  Scythia 
separated  from  the  Budini  by  a  desert  seven  days'  journey 
broad — perhaps  the  Voguls.  From  their  land  four  rivers 
flowed  into  the  Maeotis,  but  as  one  of  them^  the  Oarus,  is  almost 
certainly  the  Volga,  there  must  be  som6  mistake  about  this. 
They  seem  to  have  held  the  southern  aid  of  the  Urals  about 
Ufa  and  Orenburg.  (E.  H.  M.) 

TIAN-SHAN,  or  Celestial  Mountains,  one  of  the  most 
extensive  mountain  systems  of  Asia.  In  the  widest  accepta- 
tion, the  system  extends  from  the  E.  edge  (in  about  67**  E.)  of 
the  Aral-Caspian  depression  in  the  W.  to  the  great  bend  of  the 
Hwang-ho  (about  103**  £.)  in  the  £.  The  Chinese  geographers, 
however,  appear  to  have  confined  the  term  to  that  part  of  the 
system  which  falls  between  the  conspicuous  mountain-knot  of 
Khan-tcngri  (80*  11'  E.  and  42"  13'  N.)  and  the  Otun-koza  or 
Barkul  depression  in  92^-93°  £.,  where  the  northern  ranges  of  the 
system  abut  upon  the  £k-tagh  Altai;  and  this  conception  and 
limitation  of  the  term  are  more  or  less  accepted  by  some  Euro- 
pean geographer^!  e.g.  Dr  Max  Friedrichsen  and  G.  £.  Grum- 
Grshimailo.  On  the  other  hand  P.  P.  Semcnov  (or  Semyonov), 
one  of  the  earliest  scientific  explorers  of  the  system,  applies  the 
name  to  the  ranges  which  Ue  immediatdy  west  of  Khan-tengri, 
including  Khan-tcngri  itself.  The  Tarbagatai  Mountains  and 
their  north-western  continuation,  the  Chinghiz-tau,  arc  some- 
times considered  to  belong  orographically  to  the  Altai  system; 
but  there  are  good  reasons  for  regarding  them  as  an  independent 
range.  Excluding  these  mountains,  the  northernmost  member 
of  the  Tian-shan  system  is  the  Dzungarian  Ala-tau  in  45^- 
45°  30'  N.  The  southernmost  range  is  the  Trans-Alai,  or 
rather  its  W.S.W.  prolongation,  Peter  the  Great  Mountains 
in  Karategbin  (Bokhara),  though  some  geographers  {e.g. 
Max  Friedrichsen)   assign  both  the  Alai  and  the  Ttuns-Alai 

Mountains  to  the  Pamirs. 

General  Oroerapkical  DescritHon. — ^The  Tian-shan  consists  almost 
everywhere  of  sheaves  "  01  parallel  ranges,  having  their  strike 
predominantly  east  and  west,  with  deflexions  to  the  W.S.W., 
w«8t  of  Khan-tcngri  and  to  the  E.S.E.,  cast  of  92**  E..  thus 
describing  as  it  were  a  wide  flattened  arc  open  to  the  south.  The 
principal  constituent  ranges  arc  accompanied  by  another  set  of 
ranges  which  break  away  from  the  main  axes  in  a  westerly  or  even  in  a 
north-westerly  direction.  In  the  east,  where  the  system  is  narrowest, 
the  predominant  feature,  at  least  as  far  west  as  87**  E.,  the  bngitudc 
of  thc-Bagrash-kul,  is  the  Pe-shan  swelling,  with  its  flanking  ranges, 
the  Chol-tagh  on  the  north  and  the  Kuruk-tagh  on  the  south.  North 
of  the  Chol-tagh  and  west  of  Barkul  and  the  depression  of  Otun-koia 
(alt.  2390  ft.)  the  principal  constituent  ranges  are  the  Bogdo-obj 
continued  west'  arid  north-west  in  the  Ircn-kfaabir^a,  the  Talki 
Mountains  and  the  Boro-khoro,  flanking  in  succession  the  great 
depression  of  Dzungaria  on  the  south.  South  of  this  last  line  of 
ek'vations  comes  the  depression  of  Kuija  or  Hi.  cutting  deep  and  far 
into  the  outer  edge  ol  the  great  plateau  of  central  Asia.  This 
again  is  bordered  on  the  south  by  another  series  of  ranges,  the  Narat 
Mountains  and  the  Tdmurlik-tau.  The  last  bifurcates  into  the 
Trans- Hi  Ala-tau  and  the  Kunghci  Ala-tau,  skirdne  the  north  shore 
of  Lake  Issyk-kul.  The  west  continuation  of  the  iCunghei  Ala-tau 
is  the  Alexander  range,  which  in  its  turn  bifurcates  into  the  Talas-tau 
and  the  Kara-tau,  this  last  stretching  far  out  into  the  desert  beside 
the  Syr-darya.  South  of  Lake  Issyk-kul,  which  appears  to  be  a 
hollow  of  tectomc  origin,  runs  the  Tcrskci  Ala-tau,  separating  the 
lake  from  the  high  vatlley  of  the  Naryn.  On  the  south  side  ob  the 
Nai-yn  valley  comes  the  Kokshal-tau,  called  also  in  part  the  Boz- 
adyr,  striking  south-west  from  the  Khan-tcngri  knot  and  terminating 
in  the  Terek-tau  (40"  30'  N.  and  74 "-76"  E  )  at  which  point  the 
system  again  bifurcates,  the  Ferghana  Mountain  running  awaty  from 
it  towards  the  north-west  until  it,  or  ratk  J,  ./T^  prolongation  the 
Uzun-tau.  strikes  against  the  Talas^taii,  pP^  tni^  latter  pcnnt, 
again,  the  Chotkal-tau  strikes  away  to  the  KfT'^^Jcsti  screening  the 
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valley  of  Ferghana  against  tha  AntoOMpian  desert.  The  other 
arm  of  the  bifurcation,  situated  farther  south,  and  bccinning  at 
the  Terek-tau,  is  double;  it  consists  of  the  Alai  and  Trans-Alai 
ranges,  continued  westwards  in  the  Karatcghin,  Zarafshan.  Hissar 
ana  Turkestan  ranges,  though  orographically  the  Trans-Alai  ought 
probably  to  be  described  as  the  brader-ridge  6L  the  Pamir  plateau. 
Thus  the  Tian-shan  is  as  a  whole  narrowest  in  the  east  and  spreads 
out  fan-like  in  the  west. 

Khan>-ienffri  and  ike  Central  Han-j Aofi.— The  peak  of  Khan-tengri, 
which  according  to  Max  Friedrichsen's  observations  is  not  so  hish 
as  had  generally  been  supposed,  being  32,800  ft.  instead  of  3^,000  u., 
stands,  not  on  the  main  watershed  01  the  central  Tian-sh^,  but  on  a 
spur  which  projects  from  the  waterdiod  towards  the  south-west. 
The  loftiest  summit  on  the  actual  watershed,  according  to  G.  Menc- 
bacher,  is  a  peak  to  which  he  has  given  the  name  of  Nicholas  Mikhail- 
ovich;  its  altitude  he  puts  at  20,670  fL  But  the  general  altitude  of 
the  crest  of  the  watershed  he  estimates  at  about  16,500  ft.,  and  it  is 
overtopped  by  peaks  ie.g,  Dr  von  Aknasy's  peak  Edward  VII.) 
rising  3000-3500  ft.  higher. 

Closely  connected  with  the  Kban-tenni  knot  are  the  Khalyk-tau 
on  the  east,  and  on  the  west  three  aivernng  lines  of  elevation, 
namely  the  Terskei  Ala-tau  or  Kiighiz  Ala-tau,  overhanging  the 
south  shore  of  Is^k-kul;  the  Kokshal-tau,  stretching  away  south- 
west as  far  as  the  Terez  Mountains  between  Kashgar  and  Ferghana ; 
and,  intermediate  between  these  two,  the  successive  ranges  of  the 
Sar>r-jas,  Kulu-tau,  and  Ak-shiryak.  The  snowy  chain  of  Khalyk- 
tau  is  highest  in  the  north  and  west  and  sinks  gradually  towards  the 
south  and  east.  The  highest  parts  of  the  range  have  generally 
an  east-west  strike  and  the  range  itself  is  contmued  east  in  the 
Kokteke  (12,300  ft.),  with  the  Kui-kukh  pass  at  .an  altitude  of 
11,500  ft. 

From  Issyk-kul  there  is  a  sharp  rise  of  6000-9000  ft*  to  the  snow- 
capped ridge  of  the  Terskei  Ala-tau,  the  peaks  of  which  ascend  to 
15,000-16.500  ft.  and  even  reach  18,000  ft.  At  this  part  the  system 
as  a  whole  has  a  breadth  of  150  m.  The  Terskei  Ala-tau  forms  a 
sharply  accentuated,  continuous,  snow-clad  range.  According  to 
I.  V.  Mushketov  it  is  continued  westwards  in  the  Son-kul  (alt.  9.500 
ft.)  of  Baron  Kaulbars,  the  Kara-kol,  and  the  Suzamir-tau,  until 
it  abuts  upon  the  Talas-tau.  The  country  immediately  south  c^ 
the  Terskei  Ala-tau  consists  "  of  broad,  shallow  basins  running  cast 
and  west  in  en  ecfc«^.  pattern,  and  lying  at  10,000  ft.  Between 
them  and  bordering  them  run  from  five  to  seven  ridges  as  broad 
as  the  basins  and  rising  by  gentle  ^pes  to  13.000-16,000  ft.  The 
ridges  rise  by  long,  gcnde  slopes  to  flat  summits,  where  often  for 
many  miles  the  sky-line  is  an  almost  straight  crest,  from  which 
the  rounded  slopes  of  pure  white  snowfietds  descend  towards  the 
basins.  The  crest  line  is  notched  by  high  passes  only  1000-2000  ft. 
below  the  top  of  the  crest.  Oftener  the  summit  <A  the  rid^e  is 
broken  into  individual  mountains,  broadly  flat-topped  and  of  nearly 
equal  elevation.  .  .  .  (Since  late  Tertiary  times)  erosion- has  had 
but  little  effect  in  altering  the  country  from  the  state  to  which  it 
was  brought  by  the  uplifting  and  warping  of  the  old  peneplain. 
The  result  of  these  geological  changes  is  that,  although  the  internal 
structure  of  the  Tian-shan  region  is  highly  mountainous,  its  external 
appearance,  or  in  other  words  its  geographkal  aspect,  is  that  of  a 
plateau."  ^  The  passes  over  the  Terskei  Ala-tau  and  the  plateau 
country  to  the  south  lie  at  great  altitudes — at  13,560  ft.  in  the  Kulu- 
tau;  at  13,800  in  the  Bedel  pass,  I2,aoo  in  the  ICubcq^enty,  at  12,600 
in  the  Terekty,  and  at  14,4X0  in  the  jan-art  passi — all  in  the  Kokshal- 
tau:  the  Tcrck  pass  at  12,800  ft.,  and  the  Turugurt  at  12,730  ft., 
both  in  the  Terek  range;  the  Barskoun  at  12,000  ft.,  the  Suka  or 
Sauka  at  11.650  ft.,  and  the  Janku  at  14.000  ft.  in  the  Terskei  Ala- 
tau;  and  the  lez  at  11,800  and  the  Akbel  at  12,000  ft.,  both  in  the 
Sary.jas;  while  the  pass  of  Muz-art,  on  the  east  shoulder  of  the 
Khan-tcneri,  necessitates  a  climb  of  12,000  ft.  or  more.  The  snow- 
line on  the  Terskei  Ala-tau  runs  at  11,500  ft.  The  summits 
of  the  Kulu-tau  or  Kyulyu-tau  reach  13,700  to  14.750  ft.; 
those  of  the  Ak-skiryak  15.000-16.000  ft.,  overtopping  by  some 
2000-3000  ft.  the  plateau  or  highland  region  which  forms  the  water- 
parting  between  the  Tarim  ba^n  on  the  east  and  the  Syr-dar>'a 
catchment  area  on  the  west.  The  Kokshal-tau,  which  consists 
of  several  parallel  ranges,  is  truly  alpine  in  character  and  bears  large 
glaciers,  which  send  out  polyp-like  arms  into  U-shaped  vallcvs, 
behind  which  the  mountain  peaks  tower  up  into  sharp-cut,  angular 
"  matterhoms."  The  loftiest  range  is  that  to  the  north,  which 
exceeds  16,000  ft.,  and  the  altitude  increases  generally  from  west  to 
east  as  far  as  the  Bcdcl  pass  in  78*  30'  £.,  where  the  road  crosses 
from  Ak-sn  and  Uch-Turfan  to  the  valley  of  the  Naryn  and  Fcr|:hana. 
At  its  south-western  extremity  the  Kokshal-tau  merges  m  the 
Kokiya  Mountains  (16,000-18.000  ft.),  which  at  their  other  end  are 
met  by  the  Alai  Mountains  and  the  Terek-tau. 

Eastern  and  Northern  Tian-skan. — ^The  mutual  relations  and 
exact  oroeraphicat  connexions  of  several  of  the  ranges  east  and  north 
of  the  Knan-tcngri  group  are  not  yet  elucidated.  The  region  east 
of  the  Barkul'Hami  route  was- in  part  explored  in  the  closing  yean 
of  the  19th  century,  by  P.  K.  Koilov,  V.  A.  Obruchev,  the  brothere 
G.  E.  and  M.  E.  Cbhtmatio,  V.  1.  Roborovsky  and  Sven  Hedin. 
The  system  is  known  there  locally  as  the  Barkul  Mountains  and  the 

1  Ellsworth  Huntington,  in  Geog.  Journ.  (1905)1  PP-  28  aeq. 
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Karlyk4aKh»>  which  ctretch  fftm  W.N.W.  to  E.S.E.  tis  middte 
parts  are  raow-clad,  the  snow  lying  down  to  12,000  ft.  on  the 
north  side,  while  the  peaks  reach  altitudes  of  14,000-1 5,000  ft., 
but  flo  far  as  is  known  the  range  is  not  croascd  by  any  pass  except  in 
the  east,  where  there  are  pasaesat  9600  ft.  and  10,600  ft.  (Belu-<laban). 
Towards  the  east,  the  Karlyk'tagh  radiates  outwards,  at  the  same 
time  decreasing  in  altitude,  though  it  rises  again  in  the  rocky  Emir- 
tagh.  From  the  Karlyk-tagh  a  stony  desert  slopes  south  to  the 
Chol-tagh.  The  Choi-tagh  marks  the  northern  escarpment,  as 
the  Kuruk-tagh,  farther  south,  marks  the  southern  escarpment,  of  the 
great  Pc>shan  swelling  of  the  desert  of  Gobi.  These  two  ranges 
(described  under  Gobi)  are  apparently  eastern  prolongations,  the 
former  of  the  Khaidyk-tagh  or  Khaidu-tagh,  ana  the  latter  of  the 
Kok'tcke  Mountains,  which  enclose  on  north  and  south  respectively 
the  Yulduz  valley  and  the  Lake  .of  Bagrash-kul.  Thus  the  Kuruk- 
tagh  are  linked,  by  the  Kok-tekc,  on  to  the  Khalyk-tau  of  the  Khan- 
tcngri  group.  The  Khaidyk-tau,  which  are  crossed  by  the  passes 
of  Tash<agamyn  (7610  ft.)  and  Kotyl  (9900  ft.),  are  not  imfx-obably 
connected  orographically  with  the  Trans-Ili  Ala-tau,  or  its  twin 
parallel  range,  the  Kunghei  Ala-tau,  in  the  west,  in  that  they  are 
an  eastern  prolonration  of  the  latter.  The  Narat-tau  appear  to 
form  a  diagonal  ^.N.E.  to  W.S.W.)  link  between  the  Khaidyk- 
tau  and  the  Khalyk-tau  and  are  crossed  by  passes  which  V.  1. 
Roborovsk^  estimates  at  10,800  ft.  (Sary-tyur)  and  11,800  ft. 
(Mukhurdai).  The  Jambi  jmss  in  this  same  range  lies  at  an 
altitude  of  1 1,415  ft.  and  the  Dundch-keldeh  pass  at  1 1,710  ft. 
At  the  west  end  of  the  Barkul  range  is  the  gap  of  Otunkoca 


between  the  oasis  of  Turfan  and  Dzungaria.  Between  these  two 
gaps  stretches  the  snow<lad  range  of  the  Bo^do-ola,  which  runs 
at  an  average  altitude  of  some  13,000  ft.,  and  rises  to  an  altitude  of 
I7,ooo~i8,ooo  ft.  in  the  conspicuous  double  peak  of  Turpanat-ta^h 
or  Topotar-aulie,  a  mountain  which  the  Mongols  r^rd  with 
religious  veneration.  On  the  north  side  of  this  range  the  snow-line 
runs  at  an  altitude  of  9M0  ft.  At  the  foot  of  tne  same  slopes 
lies  the  broad,  deep  vauley  oC  Dzungaria  (amo-iooo  ft.).  On 
the  south  the  Bogd»ola  is  flanked  by  the  neany  paralld  range  of 
the  JaigOz,  a  range  which,  in  contrast  to  most  of  the  Tian-shan 
ranges,  carries  no  perpetual  snow.  But  its  altitude- does  not  exceed 
10,000  ft.,  and  its  steep  rocky  slopes  meet  in  a  sharp,  denticulated 
crest.  West  of  the  Urumchi  gap,  the  Bogdo-ola  is  continued  in  the 
double  range  of  the  ken-khabiiiga  Mountains  (11,500  ft.),  which 
curve  to  the  north-west  and  finaniv,  under  the  name  of  the  Talki 
Mountains,  merge  into  the  Boro-knoro  range.  The  Iren-khabir^, 
like  the  Bogdo-ola  and  the  Tcrskei  Ala-tau,  are  capped  with 
perpetual  snow.  They  culminate  in  the  peak  of  DGs-megen-ora 
at  an  altitude  of  30,000  ft.  The  more  southerly  of  the  tVin  ranges, 
the  Avral-tau,  in  which  is  the  Arystan-daban  pass  at  an  altitude 
cf  10,800  ft.,  terminates  in  82*  E.,  over  against  the  confluence  of  the 
Kash  and  the  Kunghez  (Hi)  rivcra.  The  Boro-khoro  Mountains, 
with  an  average  eie^^tmn  of  at  least  11,500  ft.,  have  all  the 
diaracteristics  of  a  border-ridge.  This  range,  the  slopes  of  which 
are  clothed  with  Coniferae  between  the  altitudes  of  6000  and 
9000  ft.,  separates  the  valley  of  Kulia  (Hi)  on  the  south  from  the 
depressions  of  Zairam-nor  (6820  ft.5  and  Ebi-nor  (670  ft.)  in  the 
valley  of  the  Borotala  on  the  norths  the  said  valley  opening  out 
eastwards  into  the  wider  valley  of  Dzungaria.  The  passes  in  the 
Boro-khoro  lie  at  lower  altitudes  than  is  usual  in  the  Tian-shan 
ranges,namely  at  7000-74x5  ft.  

On  its  northern  side  the  valley  of  Borotala  is  skirted  by  the  mi- 
portant  orographic  system  of  the  Dzungarian  Ala-tau,  the  northern- 
most member  of  the  Tian-shan.  Its  constituent  ranges  run  from 
E.N.E.  to  VV.S.W.,  though  some  of  them  have  a  W.N.W.  and  E.S.E. 
strike.  The  two  princip^  series  of  parallel  ranges  possess  no  common 
names*  but  are  made  up  as  folk>ws:  The  northern  series  (goin^  from 
east  to  west)  of  the  Baskan-tan,  Sarkan-tau,  Karasryk-tau.  Bionyn- 
tan,  and  Koranyn-tau,  running  at  an  average  elevatbn  of  11,000- 
13,000  ft.,  and  tne  southern  series  of  the  Urtak-saryk,  Bejin-tau  and 
Kok-su  (Semenov's  Labazy  chain),  at  altitudes  of  12,000-14.000  ft. 

Western  and  Sovthtm  Ttan-sAatt.— On  the  north  side  of  the  Iseyk- 
kul,  and  separated  from  the  Terskei  Ala-tau  by  that  lake,  are  the 
twin  ranges  of  the^Trans-IU  Ala-tau  and  Kungnei  Ala-tau,  parallel 
to  one  another  and  also  to  the  lake  and  to  the  Tenkei  Ala-^u. 
The  two  chains  are  connected  by  the  lofty  transvcne  ridpe^of 
Almaty,  Almata  or  Almatinka.  The  more  northerly  range,  the  Trans- 
Ili  Ala-tau,  swings  away  to  the  north-west,  and  is  oontinued  in 
the  echeloned  ranges  of  Kandyk-tau,  Kuija-bashi.  Khan-tau  and 
the  Chu-IU  Mountains,  the  general  altitudes  of  which  lie  between 
4000  ft.  and  9000  ft.  These  latter  ranges  separate  the  Muyun- 
Kum  desert  on  the  west  from  the  Balkash  deserts  on  the  east.  The 
Trans-Ili  itself  culminates  in  Mt  Talgarat  an  altitude  of  14.990  ft. 
The  Kunghei  AU-tau  rises  nearly  8000  ft.  above  the  issyk-kul  and 
lifts  its  summits  higher  than  13,000  ft.     The  passes  across  the  twin 

^  It  may  however  eventually  turn  out  that  these  ranges,  together 
with  the  Mechin-ota,  farther  to  the  north-east  and  intimatdy  con- 
nected with  the  Kartyk-tau,  belong  to  the  Altai  system. 


ranses  lie  at  8000-1  i^ooo  ft.  (Almaty  paa*)  in  ihe  trans-Hi  Ala- 
tau  and  at  9000-10,88^  ft.  (Kurroenty  pass)  in  the  Kunghei  Ala- 
tau.  This  last  is  continued  without  a  break  past  the  western  end 
of  Issyk-kul,  being  directly  prolonged  by  the  Alexander  Mountains, 
although  parted  from  them  oy  the  gorge  of  Buam  or  Bom,  through 
which  the  Issyk-kul  probabl]^  once  drained.  On  neither  of  these 
ranges  are  there  any  true  g^laoen. 

The  Alexander  Mountains  terminate  over  against  the  town  of 
Aulie-ata  (71*  20'  E.)  at  the  relatively  low  altitude  of  2460  ft., 
though  fartner  east  they  rise  to  13,000-14.000  ft.,  and  c\'cn  reach 
15.350  ft.  in  Mt  Semenov.  On  the  north  their  declivities  are  steep 
and  rugged.    They arecroased  by  passesat  65^0-11, 825ft.    (Shamsi). 

From  the  middle  of  the  Alexander  range,  in  about  74*  E.,  a  chain 
known  as  the  Talas-tau  breaks  away  from  its  south  dank  in  a  W.S.W. 
direction,  and  from  near  the  western  extremity  of  this  latter  two 
parallel  ranges,  the  Chotkal  or  Chatkal  (14,000  ft.),  and  the  Ala- 
tau,  break  away  in  a  south-westerly  direction,  and  running  parallel 
to  one  another  and  to  the  river  Naiyn.  or  upper  Syr-dai>'a, 
terminate  at  ri^ht  angles  to  the  middle  Syr-darya>  after  it  has 
made  its  sweeping  turn  to  the  north-west.  The  Talas-tau,  some- 
times known  as  the  Urrak-tau,  while  the  name  of  Ala-tau  is  also 
extended  to  cover  it.  has  an  average  elevation  of  14^000-15,000  ft., 
but  lifts  its  snow-capped  summits  to  15,750  ft.;  it  is  crossed  by 
passes  at  8000-10,650  ft. 

From  near  the  west  end  of  the  Aknandcr  range,  in  about  71*  E., 
the  Kara-tau  stretches  some  270  m.  to  the  north-west,  between  the 
Syr-darya  and  the  Chu.  It  belongs  to  the  later  series  of  transverse 
upheavals,  and  consists  almost  entirely  of  sedimentary  rocks.  It 
is  not  clear,  however,  whether  orographically  it  is  connected  with  the 
Alexander  range  or  with  the  Talas-tau.  Its  average  elevation  is 
5000  ft.,  but  in  places  it  reaches  up  to  7000-8000  ft.  In  the  same 
north-westerly  to  south-easterly.  directi<m  and  belonging  to  the 
same  scries  01  later  transverse  upheavals  are  the  Ferghana  Moun- 
tains, which  shut  in  the  plain  of  Ferghana  on  the  north-cast,  thus 
running  athwart  the  radiatinp;  ranges  of  the  central  Tian-shan. 
The  Ferghana  Mountains,  which  are  cleft  by  the  Nan'n  (upper 
Syr-darya)  civer,  have  a  mean  altitude  of  10,000  ft.,  out  attain 
elevations  of  12,740  ft.  (Suyuk)  and  are  crossed  by  the  Terek  past 
(distinct  from  the  Terek  pass  in  the  Terek  Mountains)  at  an  altitude 
of  01 40  ft. 

On  the  south  the  Fetgh'ana  valley  is  fenced  in  by  the  lofty  range 
of  the  Alai.  backed  by  the  parallel  range  of  the  Trans-Alai.  Both 
ranges  abut  at  their  eastern  or  E.N.E.  extremity  upon  the  Pamir 
plateau,  and  t>oth  extend  in  their  respective  continuations  a  long 
way  out  into  the  desert.  The  Alai  is  a  well-defined  ridge  with 
steep  slopes,  and  both  it  and  the  Terek-tau,  which  prolongs  it  towards 
the  Kokshal-tau.  are  flanked  next  the  Ferghana  valley  by  what 
appear  to  be  the  old  uplifted  strata  both  of  the  old  Palaeozoic  series 
01  metamorphic  limestones  and  of  the  newer  Tertiary  scries  of  softer 
conglomerates  and  sandstones.  The  general  altitude  of  both  ranges 
is  16,000-19,000  ft.,  but  the  Trans-Alai  culminates  in  peak  Kauf- 
mann  (23,000  ft.).  The  Trans-Alai  is  a  true  border  range,  the  ascent 
to  it  from  the  Pamir  plateau  (1^.000  ft.)  on  the  south-east  being 
gentle  and  relatively  short,  while  both  it  and  the  Alai  tower  up 
steeply  to  a  height  01  11,000-14,000  ft.  above  the  valley  of  the  Alai. 
This  valley,  which  runs  up  at  its  eastern  end  to  the  Muz-tagh-tau, 
is  about  7^  m.  long  and  is  continued  towards  the  south-west  oy  the 
valley  of  Rarateghin.  Its  breadth  varies  from  3  to  12  m.  and  its 
altitude  decreases  from  10,500  ft.  in  the  north-east  to  8200  ft.  in  the 
south-west.  It  is  drained  by  the  Kyzyl-su,  which,  under  the  name 
of  Vakhish,  finally  enters  the  Amu-darya.  The  Alai  valley  is  in  ill 
repute  because  of  the  enormous  masses  of  snow  which  fall  in  it  in 
the  winter.  Despite  that  it  is  an  important  highway  of  communica- 
tion between  Bokhara  and  the  Pamin  on  the  one  hand  and  Kaahgar 
and  Ferghana  on  the  other.  The  principal  passes  over  it  into  the 
valley  of  Ferghana  are  TaMyk.  11,605  ft.;  Jiptyk,  13,605  ft.; 
Saryk-mogal.  14,110  ftr;  Tenghiz-bai,  12,630  ft.;  and  Kara-kasyk. 
14*305  ft.  The  first-named  has  been  made  practicable  for  artillery 
ana  wheekxl  carriages.  The  Pamir  plateau  is  reached  by  means  of 
the  Kyzyl-art  pass  at  an  altitude  of  1 4.01 5  ft. 

The  Alai  Mountains  are  continued  westwards  in  the  radiating 
ranges  of  the  Karateghin  Mountains,  Zarafshan  Mountains,  the 
Hissar  Mountains  and  the  Turkestan  range,  which  reach  altitudes  of 
18,500-22,000  .ft.,  though  peak  Baba  in  the  Zarafshan  range  reaches 
neariy  20,000 'ft.  The  Trans-AUu  are  continued  in  the  Peter  the 
Great  range,  which  culminates  in  the  Sandal  group  at  close  upon 
25^)00  ft.  (see  further  Bokhara).  The  passes  across  these  ranges 
are  as  a  rule  difficult  and  lie  at  altitudes  of  some  10,000-13.000  ft. 
The  last  outlying  range  of  the  Tian-shan  system  in  this  direction  is 
the  Nura-tau,  which,  like  the  Kara-tau  farther  north,  belongs  to  the 
more  recent  scries  of  upheavals  having  a  W.N.W  to  E1.S.E.  axis.  It 
rises  abruptly  from  the  desert  and  lifts  its  snowy  peaks  to  altitudes 
of  13.000-16,000  ft.,  separating  the  river  Syr-darya  from  the  river 
Zarafshan.   The  passes  over  it  lie  at  altitudes  of  10,000-13.000  ft. 

Ciaciatiott. — In  the  central  and  western  parts  of  the  T'lan-shan 
there  exist  numerous  indications  of  former  glaciation  on  an  extensive 
scale,  e.g.  in  the  Sary-jas.  the  Tcrskei  Ala-tau,  Khan -tengri,  Alai, 
Trans-Alai,  Terek  range.  Trans-Hi  Ala-tau.  Kunghei  Ala-tau.  Kok- 
shal-tau, Dzungarian  Ala-tau,  Alexander  Mountains  and  Talas-tau. 
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Indeed,  the  evidcnoeik  m>  fiv  m  tfity  hav«  been  enmiiMd,  apveer 

to  warrant  the  conclusion  that  the  region  of  the  western  TUn-shaa, 
irvm  Lake  Issyk-kul  southwards,  was  Jn  great  part  the  scene  of 
probably  five  sticcessive  glacial  periods,  each  being  less  severe  thatn 
the  period  which  immediately  preceded  it.  At  the  prasent  day  four 
or  five  large  glaciers  stream  down  the  shoulders  'and  embed  them- 
selves in  tM  hollow  flanks  of  Khan-te'ngri — the  Semenov  at  altitudes 
of  12,410-11,100  ft,  the  Mushkctov  at  11,910-10,930  ft.,  the 
Inyfchik  at  11,^20-10,890  ft.,  and  the  Kaindy  at  IO,8iO-<lo,04O  ft. 
The  Inylchik  gwcier  is  computed  u>  have  a  length  of  about  45  m. 
Glaciers  occur  also  on  Manas  mount  to  the  south  of  the  towa  of 
Aultc-ata.  In  the  Alai  region  there  arc  other  exten»ve  glaciers,  eg. 
the  Fedchcnko  and  Shurovsky  glaciers  south  of  peak  Kauffroann. 
Generally  speaking,  the  snow-line  runs  at  11.500-12,800  ft.  above 
sca-levd,  and  all  ranges  the  peaks  of  which  shoot  up  above  12,000  ft. 
arc  snow-clad,  and  all  ranges  whkh  are  snow-clad  rise  to  higher 
altitudes  than  11,500  ft.  A  feature  generally  characteristic  of  the 
Tian-shan  as  a  whole  is  that  the  absolute  elevation  of  the  ranges 
increases  gradually  from  north  to  south,  and  from  the  centre  decreases 
towards  m>th  the  east  and  the  west.  At  the  same  time  the  rebtive 
altitudes,  or  the  heights  of  the  mountain  ranges  above  the  valleys 
which  flank  them,  decrease  from  north  to  south.  For  instance,  in 
the  Dzungarian  Ala-tau,  the  valleys  going  south  lie  successively  at 
altitudes  of  4300  ft.  in  the  Borot^a,  at  5600  ft.  in  the  Urtaksaryk 
and  at  6820  beside  the  Zairam-nor.  Again,  while  the  Hi  (Kulia) 
valley  lies  at  1300  ft.,  the  Issyk-kul  has  an  altitude  of  5300  It., 
the  Koshkar  basin,  in  which  the  river  Chu  has  its  source,  reaches 
6070  ft.,  the  Son-kul  valley  9430  ft.,  the  Ak-sai  valley,  farther  east, 
10.000  to  11,1^0  ft.,  and  the  Chatyr-kul  on  the  north  side  of  the 
Terek  Mountams  ii,3oo  ft.  In  the  elevated  regions  of  this  part  of 
the  system,  between  the  Kokshal-tau  and  the  Pamir  plateau,  the 
snow-line  runs  at  a  higher  level  than  is  usual  elsewhere,  namely  at 
12,500  ft.  and  even  at  13,000-13,800  fL  on  the  Kokiya  Mountains. 

Ciimatie  Conditions. — ^As  a  rule  on  all  the  Tian>shan  ranges  the 
ascent  from  the  north  is  steep  and  from  the  south  relatively  gentle. 
But  the  deep  lateral  indentations  (e.g.  Kulia)  provide  a  more  or  less 
easy  access  up  to  the  loftier  tablelands  and  plateaus  of  the  interior. 
Broadly  speaicin^,  the  climate  on  the  north  and  west  of  the  main 
ranges  is  both  milder  and  moister  than  on  the  south  and  cast,  and 
accordingly  the  precipitation  in  the  former  is  relatively  heavier, 
namdKr  10  to  20  in.  annually.  It  used  to  be  supposed  that 
the  Tian-shan  confronted  the  basin  of  the  Tarim  with  a  steep, 
wall-like  versant.  But  this  is  not  the  case.  G.  Merzbacher, 
speaking  of  the  slopes  of  the  Khatyk*tau  and  other  neighbouring 
ranges  oi  the  central  Tian-shan,  says  that  "  nearly  everywhere  the 
Tian-shan  slopes  away  gradually  towards  the  high  plain  at  its 
southern  base,  in  places.  ..subsiaing  gradually  in  ranges  of  trans- 
verse spurs,  whose  cap6-like  ends  project  far  into  the  desert,  or  in 
other  places  in  the  step-like  tailing  off  of  longitudinal  ranges. ...  In 
some  places  limestones  appear  as  projections  from  the  range;  at 
others  conglomerates  and  Tertiary  clay  marls  form  the  outermost 
fold."^  On  the  north  versant  of  the  ranges  the  rainfall  increases 
from  the  foot  of  the  mountains  upwards,  and  at  9000-10,000  ft 
the  vegetation  becomes  luxuriant.  According  to  P.  P.  Semenov, 
the  following  vecetable  zones  may  be  (ustinguishcd  on  the 
northern  slopes:  altitudes  of  52K-tS7i;  ft.  are  steppe  lands,  of 
1575-4300  ft.  are  the  zone  of  cultivation,  430t>-8ioo  ft.  the  zone 
or  coniicrous  trees,  8100-9500  ft  alpine  pastures,  9500-11,900  ft, 
the  higher  alpine  regions,  and  above  the  last  limit  is  the  region 
of  perpetual  snow.  The  south  versant,  on  the  other  hand,  is  barren 
and  desolate  below  the  10,000  ft.  limit  and  above  that  it  is  dotted 
with  scanty  patches  of  grass  and  bush  vegetation.  Its  general  aspect 
is  that  of  rugged  slopes  of  bare  rock,  seamed  with  the  beds  of  dry 
torrents  choked  with  gravel  (see  further  Turkestan,  West). 

RoMies.— 'The  traditional  routes  between  China  on  the  one  side 
and  West  Turkestan  and  Persia  on  the  other  have  from  time  imme- 
morial crossed  the  Tian-shan  system  at  some  half  a  dozen  points. 
After  traversing  the  desert  of  Gobi  from  Sa-chou  to  Haroi,  the  great 
northern  route  crossed  over  into  the  Dzungarian  valley  either  by 
the  Otun-koza  depression  or  by  the  gap  at  UramcM,  or  else  it 
proceeded  over  the  Muz-art  pass  on  the  east  ade  of  Khan-tengri  or 
over  the  Bedel  pass  in  the  Kokshal-tau  and  so  down  into  the  valley 
of  Kulja.*  The  shortest  route,  though  not  the  easiest,  between 
Kashgar  and  East  Turkestan  in  the  east  and  Ferghana  and  West 
Turkestan  in  the  west  is  over  the  Terek  pass  or  the  pttss  at  the  head 
of  the  Alai  >nslley,  a  dangerous  route  in  winter  by  reason  of  the  vast 
quantity  of  soow  which  usually  accumulates  then. 

BiBUOCRAPHY. — Dr  Max  Friedrichsen  and  Eh-  G.  Merzbacher 
have  both  published  good  monographs  on  the  central  Tian-shan, 
the  former  Morphologie  des  Titn-schan,*'  In  Zeitxhrifl  der  Ctsdl- 
Mhafl  fur  Erdkunde  su  BeHin  f  1899)  and  "  Forschungsreise  in  deA 
zentralen  Ticn-schan,"  in  MiUeiiungen  der  ptog.  Cesellschaft  in  Ham- 
burg (1904) :  ind  the  latter  in  The  Central  Ttan-skan  Mountains  (Lon- 
don. 100$).  See  also  G.  Brocherel's  "  In  Asia  Centrale,"  in  BoikUino 
della  Soculd  Ccof^.  /fti/tomi  (1904) ;  P.  P.  Semenov  (or  Semyonov),  in 
Petermanm  Miltcilungetk  (Gotha,  1858)  and  in  Zeuschrifl  der  GeseU- 
schaftfUr  Erdkunde  su  Berlin  (1869);  N.  A.  Syevertsov  (Sewertzow), 

'  G.  Merzbacher,  TTi^  Cenirai  T^an-skan  jti^u^LiinS,  PP-  «3^i40 
(London,  1905).  ittoum** 


*'  EribfKhuii(  dm  ThiaAtehMfebfiss^stems,  1867,**  in  P^lermannt 

MiUeiiungen,  Er^mungskefte  42  and  4;}  QS7S) :  ■  V.  Mushketov, 
**  Short  Report  01  a  Geological  Journey  in  Turkestan  "  (in  Russian), 
in  Zapiski.ot  Russ.  Gcog.  Soc.,  2nd  series,  vol.  xx.  (St  Petersburg, 
1877).  and  Cealogieal  and  Oragrafihical  Description  of  Turkestash 
tS74-iSSo  (in  Russ.;  St  Petersburg,  1886);  S.  D.  Roraanovsky, 
Materialien  sur  Morphologic  von  Turkestan  (i  880,  &c.) ;  L  V.  Ignatyev 
and  A.  M.  Krasnov,  in  Izoestia  of  the  Russ.  Geoe.  Soc.  (18S7); 
A.  M.  Krasnov,  in  Zapiski  of  the  same  society  (188S);  Ur  von 
Almasy,  in  MitUiUmgfn  der  k.  k,  oesierrtkhiscken  Ceog.  GuMsckafi 
rVienna^  1901):  Baron  A.  von  Kaulbars, "  Materialien  zur  Kenntnisa 


des  Thicn-schan,"  in  Ixoestia  of  Russ.  Goog.  Soc.  (1874);  J.  W. 

Icgel,   Reisebriejf*  aus   Turkestan    (Moscow,    1876)';  and   C   E. 

nd  M.  E.  Grum-Grshimailo,  Along  the  E,  Ttan-shan  (in  Russian; 


Rcgel,  Reisebrieje  aus  Turkestan  (Moscow,  1876)';  and 
and  M.  E.  Grum-Grshimailo,  Along  the  E,  Ttan-shan  (in  B 
Sc  Petersburg,  1896) ;  V.  A.  Obruchcv,  in  Isoestia  of  Russ.  Gcog.  Soc. 
(189s):  G.  Saint- Yves,  on  the  "Terskei  Ala-Uu,"  in  Annates  de 
(dographie  (1898);  E.  Huntington,  *'  The  Mountains  of  Turkestan,*' 
in  Ceog.  Journ/CLondon^  1905) >  And  P.  K.  Kozlov,  "Account  of 
Roborov&ky's  Tibetan  Expedition,"  in  Izsestia  of  Russ.  Geog.  Soc. 
(1897).  G-T.Be.) 

TIARA  (Gr.  rWv>a),  alao  called  regnum,  triregnum  and  corona, 
the  papal  ciown,  a  bee-hive  shaped,  somewhat  bulging  head- 
covering,  ornamented  with  three  crowns  (whence  triregnvm  or 
"triple  crown")*  It  has  no  sacral  character,  being  solely  the 
ensign  of  Boveretgn  power  (cf.  Lonooent  III.  Serm.  viL  m  5. 
Siivest:  "  Pontilex  lomanus  in  signum  imperii  utitur  vegno  "), 
and  is  therefore  never  worn  at  Uturgical  lunctions»  when  the  pope 
always  wears  the  mitre.  The  tiata  is  first  mcBtkMied,  under  the 
name  of  eamdaateumt  in  the  Vila  of  Pope  Constantine  (d.  715), 
and  next  under  the  name  of  piieus  phrygiut  or  phygiiem,  or 
the  ConstitMium  ConsUtnlimii  the  so-called  "  Donation  of  Con- 
stantine." In  the  gtb  century  it  appears  in  the  gth  Ordo  of 
Mabillon  in  conneslon  with  the  description  of  the  consecration  ol 
the  pope.  On  papal  coins  it  first  appears  on  those  of  Seigius  III. 
(d.  911)  and  then  qn.  those  of  Benedict  VIL  (d.  983).     At 


DnwB  by  Fscbcr  Jouph  Bnuo.  SJ. 

Figure  to  iUustiate  the  dcvdopment  of  the  Tla^. 
this  period  it  was,  according- to  the  Orda  above  mentioned,  a 
sort  of  cap  of  white  stuff,  and  hdmet-shaped.  Before  the  9th 
century  the  tiara  wa&  certainly  without  any  crown;  any  such 
ornament  would  not  have  been  in  keeping  with  the  drcum- 
stances  of  the  time,  and  seems  also  to  be  exdudcd  by  the  terms 
of  the  ComtiUdmim  Constantinu  It  Is  quite  uncertain  when  the 
crown  was  first  added.  It  Is  ttne  that  MabiUon's  9th  Ordo  calls 
this  head-gear  regnmm,  but  it  appears  to  know  nothing  of  a 
crown.  The  papal  coins  and  a  few  pictures  cl  the  loth  and  nth 
centuries  leave  it  doubtful  whether  the  ornamental  band  at 
the  lower  edge  of  the  tiara  is  intended  to  represent  a  crown  or 
merely  a  decorative  orphrey  (aunfrisium).  At  the  beginning  of 
the  13th  century,  however,  the  papal  tiara  was  already  decorated 
with  a  circlet,  as  the  Ordo  of  Benedict  (c.  X140)  and  statements 
made  by  Bruno  of  Segni  and  Suger,  abbot  of  St  Denys,  prove;  but 
it  Is  only  in  representations  of  the  tiara  dating  from  the  late  T3th 
century  that  the  drdet  appears  as  a  regular  spiked  aown.  The 
two  pendants  at  the  back  of  the  tiara  {coudae,  infulae)  are  like- 
wise only  traceable  to  this  period.  The  second  circlet  was 
added  by  Boniface  Vm.,  as  is  proved  by  three  statues  executed 
during  Ms  lifetime  (one  in  the  Lateran  church  and  two  in  the 
crypt  of  St  Peter's).  Perhaps  this  was  due  only  to  the  pope's 
love  of  display,  but  possibly  the  two  crowns  were  intended  to 
symbolize  Boniface's  views  as  to  the  twofold  nature  of  the 
papal  authority.  In  the  inventory  of  the  papal  treasury  made 
in  1316  the  tiara  is  described  as  having  three  crowns;  the 
thn-d  must  therefore  have  been  added  under  Benedict  XI. 
or  Clement  V.  The  monumental  eflSgy  of  Benedict  XI.  in  S. 
Domenico  at  Perugia  still  has  a  tiara  with  one  circlet  in  the 
antique  fashion  of  the  i3lh  century;  that  of  John  XXII.  showed 
only  two  crowns.  The  earliest  monumental  efiigy  of  a  pope 
giving  an  example  of  a  triple-crowned  tiara  is  no^r,  therefore^ 
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that  of  Benedict  XII.  (d.  1349),  of  trUch  the  head  Is  preserved 
in  the  museum  at  Avignon,  whUe  an  effigy  of  the  lame  pope  in 
the  crypt  of  St  Peter's  at  Rome  has  a  tiara  with  only  two  crowns. 
Since  Benedict  XII.  the  triple-crowned  tiara  has  J4>peared 
regularly  on  the  monuments  of  the  popes.  The  crowns  aie 
essentially  uniform,  thou|^  the  ornament  varies  Qeavea  or 
spikes). 

Outside  Rome  it  was  still  a  considerable  time  before  the  triple- 
crowned  tiara  appeared  in  representations  of  the  popes,  and  as  late 
as  the  15th  century  they  are  sometimes  pictured  with  the  single- 
crowned  tiara.  The  reason  (or  the  addition  of  the  third  crown  is 
unknown.  The  symbolism  now  \attached  to  the  triple  crown 
(authority  over  heaven,  earth  and  hell,  or  the  temporal  power  and 
the  powers  of  binding  and  loosing)  b  certainly  not  the  original 
explanation. 

Several  baseless  hypotheses  have  been  advanced  as  to  the  origin 
of  the  papad  tiara.  In  all  probability  the  camdaucum^  the  oldest 
form  01  the  tiara,  came  into  use  under  the  Greek  and  Syrian  popes 
tA  the  7th,  or  tlie  beginning  of  the  8th  century,  perhaps  even  under 
Pope  Constantine  himself.  The  prototype  of  the  camdaucMm  must 
undoubtedly  be  sought  at  Constantinople  in  the  head-ornament 
forming  part  of  the  Byzantine  court  costume.  (J*  Baa.) 

TIARBT  {Tahertij  a  town  of  Algeria,  in  the  TeD  Atlas,  depart- 
ment of  Oran,  122  m.  S.E.  of  Mostaganem  by  laiL  It  occupies 
an  important  strategic  position  on  a  pass  through  the  mountains 
at  an  elevation  of  3553  ft.  Pop.  (1906),  5778,  of  whom  3433 
were  Europeans.  The  Wadi  Tiaret  flows  thrdu^  the  town  in 
a  series  of  cascades.  The  i^^per  town,  the  residential  qnarter, 
is  on  the  right  bank  of  this  stream.  The  dtadd  occupies  a 
separate  hill  on  the  other  side  of  the  wadi.  The  chief  business 
centre  is  the  lower  town  where  are  also  the  principal  public 
buildings.  On  another  hUl  opposite  the  citadel  is  the  native 
town. 

The  citadel  occupies  the  site  of  a  Roman  station  believed  to 
be  that  of  Tingurtia.  Tiaret  (Berber  for  "  station  ")  was  a 
town  of  note  at  the  time  of  the  Arab  invasion  of  North  Africa 
in  the  7th  century  and  is  stated  by  Ibn  Khaldtm.to  have  offered 
a  stubborn  resistance  to  Sidi-Okba.  In  761  it  was  taken  by 
Abdurrahman  ibn  Rostem,  the  founder  of  the  (fynasty  of  the 
Bcni  Rust&m  (Rostem).  Their  empire,  which  during  the  reign 
of  Abdurrahman  (761-784)  and  his  son  Abdul  Wahab  (784-823) 
extended  <^er  the  greater  part  of  the  modem  Algeria,  was  known 
as  the  Ibadite  Empire  from  Abdallah  ibn  Ibad,  the  foimder  of 
the  heretical  sect  to  which  Abdurrahman  belonged.  The 
Ibadites  represented  the  moderate  section  of  the  Kharijites 
(see  MAHOiofBDAN  Rxugion).  Seven  princes  of  the  Rostamite 
house  succeeded  Abdul  Wahab  at  Tiaret,  but  in  909  the  dynasty 
was  overthrown  by  the  Fatimite  general  al  Shil  Two  years 
later  Tiaiet  was  captured  by  Massala  ibn  Habbus  of  the  Miknasa 
dynasty  of  Morocco,  and  after  his  death  in  924  two  other  princes 
of  the  same  house  maintained  their  independence,  but  in  933 
the  Fatimites  again  gained  the  mastery.  The  Ibadites*  after 
being  expelled  from  the  Tell,  took  refuge  in  Wargla.  They 
were  driven  thence  in  the  nth  century  and  migrated  to  Maab, 
where  their  descendants  still  profess  the  Ibadite  doctrines  (see 
MzABiTEs).  After  its  eecoqd  capttuw  by  the  Fatinutes,  Tiaret 
ceased  to  be  the  capital  of  a  separate  state.  For  a  long  period 
it  was  included  in  the  sultanate  of  Tlem^en,  and  in  the  x  6th 
century  fdl  to  the  Turks.  It  was  one  of  the  chief  towns 
of  Abd  el  Kader,  biU  was  occupied  by  the  French  in  1843. 
At  Takdempt,  6  m.  west  of  Tiaret,  Abd  d  Kader  had  his 
principal  arsenal.  About  a  mile  from  Takdempt  are  ruins  of 
a  town  supposed  to  be  the  remains  of  the  Ibadite  capital. 
Eighteen  mUes  S.S.W.  of  Tiaret  are  the  sepiukhnl  monuments 
known  as  the  Jedais  (see  Alcebia:  (  Archaeology). 

TIBBU.  or  Tebu  ("  Men  of  Tu,"  U. "  of  the  rocks  *\  a  nomad 
negro-Berber  race  of  the  eastern  Sahara,  their  territory  being 
conterminous  westward  with  that  of  the  Tnufg  Berben. 
Roughly,  their  domain  is  some  200,000  sq.  m.  Their  western- 
most settlements  are  the  oases  of  Agram,  Kawar  and  Jebftdo, 
their  northernmost  the  district  of  Gatron  (QatrOn)  within  the 
Feasan  frontier,  while  south  and  south-east  they  merge  gradually 
in  the  negroid  populations  of  Kanem,  Bomu  (Chad  basin), 
Wadat  and  north-west  Dariuit-  Bat  the  bulk  of  the  nation  is 


concentrated  in  the  legioQ  of  Tibesti  or  Tu,  hence  their  name. 
There  are  two  main  divisions — the  northern  Teda,  or  less  negroid 
Tibbu,  and  the  southern  Daza,  or  more  negroid  Tibbu.  Some- 
what more  distantly  connected  with  the  same  family  are  the 
Bade  of  the  eastern  and  south-eastern  oases  and  the  Zogh&wa 
(Zaghwa)  of  Darfur.  The  Tibbu  are  variously  estimated  as 
numbering  from  60,000  to  100,000,  but  their  districts  are  ao 
little  known  that  these  figures  are  npt  to  be  rdied  on. 

The  Tibbu  are  usually  identified  with  the  Gararoantes  of  Herodo- 
tus (iv.  183),  whose  capital  was  Garama  (Idrisi's  Germa)  in  Phazania 
(Fexzan),  and  of  whom  Ptolemy  already  spoke  doubtfully  as  Ethio- 
pians (Nezroes  ?):  'Orrtiv  U  coi  abrui'  iffiii  jtSXKor  hlBubwuv  (i.  8). 
But  Leo  Africanus  transfers  them  to  the  Berber  connexion,  whose 
fifth  great  divisbn  he  deak  with  under  the  names  of  Gumeri  (Gara- 
mantes?)and^  Bardaei  or  Bardoa,  that  is.  the  Teda  of  the  Bardai 
oasis,  Hbcbti.^  Lastly  Heinrich  Barth  on  linguistic  grounds 
grouped  them  with  the  Kanuri  of  Bomu.  who  are  imdoubtcdiy 
n^roes ;  and  since  his  time  (1852-1853)  the  Tibbu  have  been  regarded 
by  most  ethnologists  as  a  negroid  people.*  Gustav  Nachtigal,  who 
studied  them  carefully  (18^0-1873),  although  his  own  inferences 
are  somewhat  vague,  supplies  sufficient  evidence  for  a  solution  of 
this  diflficult  ethnological  problem.  There  can  be  little  doubt  that 
the  Teda,  or  true  Tibbu,  probably  identical  with  the  Tedamansii, 
a  branch  of  the  Garamantes,  placed  by  Ptolemy  south  of  the  Sama- 
mydi  in  Tripolitana,'  physically  resemble  their  western  Tuareg 
neighbours.  They  are  a  pure  homogeneous  race,  who  have  for 
ages  undergone  no  perceptible  change  in  their  rocky  homes,  and 
are  still  distinguished  by  the  regular  features,  long  black  ringlety 
hair,  haughty  oearing  and  fierce  expression  common  to  so  many 
of  tne  Berber  peoples.    Mostlv  of  middle  uzc,  they  are  finely  pro- 

Bortioned,  except  the  sonoewnat  too  small  hands  and  feet,  with 
ahter  complexion  than  that  of  the  southern  Daza.  and  no  trace 
of  the  flat  nose,  thick  tumid  lips,  or  other  marked  characteristics 
of  the  true  negro.  "  Their  women  arc  charming  while  still  in  the 
bloom  of  youth  '*  (Kcane's  Reclus,  xxiL  439).  But  there  has 
been  a  general  displacement  of  the  race  southwards;  and,  while 
a  few  linaer  in  the  northern  Gatron  and  Kufara  districts,  large 
numbers  have  unce  medieval  tiroes  penetrated  into  the  Kanem, 
Bomu,  Wadai  and  Darfur  regions  of  central  Sudan.  Here  they  have 
everywhere  merged  in  the  natives,  so  that  in  the  Daza,  Kanembu, 
Kanuri,  Baele  and  ZoghSwa  groups  the  Tibbu  race  presents  all  the 
shades  of  transition  between  the  tme  negro  and  the  true 
Berber. 

The  same  transitional  stages  are  observed  in  the  Tibbu  forms  of 
speech,  which  constitute  a  wide-spread  linguistic  family,  whose  most 
archaic  and  purest  branch  is  the  Tedaga  of  Tibeilti  (Nachtigal). 
Through  the  southern  Dazaga  the  Tedaga  merges  in  the  more  highly 
developed  and  more  recent  Kanem,  Bomu  (Kanuri),  Ennedi  (Bade; 
and  Darfur  (Zoghiwa)  dialects,  which,  owing  to  the  absence  of 
grammatical  gender  and  some  other  stmctural  features,  are  usually 
classed  as  negro  languages.  But  a  negro  toneue  could  not  ha\'c 
arisen  among  the  people  of  Hamitic  speech  of  the  Tibesti  uplands, 
and  the  explanation  ot  this  linguistic  difficulty  is  obviously  the  same 
as  that  of  the  physical  puzzle.  The  negro  aranities  of  the  southern 
membera  of  the  group  have  arisen  through  assimilation  with  the 
original  and  now  partly  displaced  negro  idioms  of  central  Sudan. 
There  remains  the  final  difficulty  that  Tedaga  itself  has  nothing 
in  common  with  the  Berber  or  any  Hamitic  tongue.  If,  therefore, 
it  is  neither  Hamitic  nor  negro,  the  only  two  stock  languages  recog- 
nized by  Lepsius  in  Africa,  how  is  it  to  be  placed?  Lepsiuss 
generalization,  inconsistent  as  it  is  with  the  conditions  occurring  in 
other  parts  of  the  continent,  roust  be  rejected.  Room  having  thus 
been  found  for  other  linguistic  families,  the  Tedaga  of  Tibesti  may 
be  explained  as  an  independent  evolution  from  a  primeval  Tibbu- 
Berber  germ,  analogous  to  other  linguistic  evolutions  in  other  isolated 
or  inaccessible  highland  regions,  such  as  the  Caucasus,  the  Pyrenees 
and  the  Anahuac  table-land.  The  common  germ  has  long  since 
perished,  or  can  no  longer  be  detected,  and  the  Tibbu  and  Berber 
languages  stand  side  by  lude  as  fundamentally  distinct,  while  the 
two  races  remain  physically  one.  The  Tibbu  are  therefore  a  Berber 
people,  who  in  their  secluded  homes  have  bad  time  to  evolve  an 
independent  form  of  speech,  which  southwarda  has  become  largely 
assimilated  to  the  Sudanese  negro  dialects. 

Lying  on  the  tract  of  the  great  caravan  roote  between  Fessan 
and  Lske  Chad,  the  Tibbu  have  always  been  a  predatory  race, 
levying  blackmail  on  the  convoys  passing  through  their  territory, 
maintaining  inter-tribal    feuds    and    carrying    on    constant 

*  See  Vater,  MithradaUs^  iL  p.  45  of  BerTia  ed.  i8ia,  and  Nachtigal. 
Sahara  und  Sudan  (1881).  ii.  189. 

*  "  UrsprQnglich  dn  Negervolk,'*  Lepsius,  Nubiscke  GrammaSik 
(JUtiUitune)  (Berlin.  1880). 

*The  original  inhabiunts  of  the  Kufara  (Kufra)  oases  were  Teda, 
some  of  wnqm  survive  in  a  settlement  south  of  Jcbel  Nari.  Since 
the  beginning  of  the  i8th  century  th^  have  been  replaced  elsewhere 
in  Kufara  by  the  Zwiya  Arabs  from  tnc>Leshl?crreh  oases. 
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«  BobcT  ud  Si 


Hie  tiibil  ocguiiulioii  natulan  iatdai 
DObLo,  and  tie  comntoD  laLk,  wluk  the  nnwritten  Uw  of  cutom 
ruia  supreme  over  ail  ^■■"*  Thdi  cuelomi  uc  pulJy  negreid» 
puLly  Arab-  Tbey  bcu  Uieir  iacca  like  die  negnefl  And  WCftr 
Ihe  veil  like  the  Tuareg. 

S«  C.  F.  Lynn,  Kimtte  of  TVttds  in  Mrfbrn  ^^WcaCLowlon. 
■aii):  Gutav  Nachlinl.  Saiara  lad  Snim  (Berlin  and  Leipalf, 
lS79-i8B9)i  GerbanlRatairi,eu7darU^/riui(i«74>lS7Sj. 

TIBBR  (anc  Titerii;  ItaL  Tare),  ■  river  of  ccntnl  lUly. 
It  tnvsiei  the  Tuacan  Apennlne*— in  wUch  It  itaea  at  a 
point  Bome  ii  m.  N.  ot  Pieve  San  Stefuto,  4160  fL  above  aea- 
levd— in  a  KriBi  ot  pictuioque  ravinea,  ikiita  the  weal  foot  of 
Ihe  Sabine  MounUina  ia  a  broad  ahalloir  valley,  then  cioasea 
the  Roman  Campa^na,  catting  iti  vay  thioogh  RoDHf  and 
finally  eutera  ihe  Tyrrhenian  (Meditetranean)  Sea  by  two  unit  at 
Oalia  and  Hnmidno,  the  lattei  ani£daL  It*  principal  tribu- 
taiwi  are  the  Paglia,  the  Nen  and  the  Anio  oc  TeTemne,  and 
it  ii  genoalty  navigable  by  boats  up  to  the  confluence  o(  the 
Neia,  a  distance  ol  104  m.,  tbough,  oaiHg  to  Ihe  lapldily  of 
the  cunent,  there  ii  vely  little  luvigalion  above  Rome.  The 
total  length  ol  the  river  it  140  m.,  oi  which  3t  m.  lie  between 
Komc  and  the  Ae<L  This  latter  portion  of  the  rivcr'i  coune  u 
tortuav*T  but  in  aptte  of  tliia,  and  although  the  depth  varies 
from  ojdy  7  to  ao  ft.,  and  in  places  at  low  water  does  not 
exceed  4  IL,  it  ii  ncvenhcieB  navigated  by  veada  up  to  i&> 
tooa  burden  and  proposals  have  been  made  to  embank  and 
dredge  it  n  aa  to  mcrease  tbii  depth  to  8  ft.  al  leail,  or  to  build 
a  ihip  canal  up  to  Rome.  The  area  ot  the  Tiber  basis  It  684s 
sq.  OL  Tbe  stream  is  heavily  charged  with  sediment,  and  from 
that  dtcumstance  got  its  andent  epithet  of  j(onu  (Uwny). 
It  does  not,  however,  tonn  a  delta  proportionate  to  tbe  volume 
of  Its  water,  owing  to  a  atrong  sea  current  flowing  northwards 
dose  to  the  ahore,  to  the  sudden  sinking  of  the  sea  to  a  great 
depth  unmediately  oS  the  mouth  of  the  river,  and  possibly  also 
to  tbe  penaanent  subsidence  of  the  Italian  mast  from  the  Tiber 
mouth  aouthwuds  to  Tcrndo*.  SlUl  it  haa  advanced  at  each 
n»ulh  about  a  m,  since  Roman  time*,  while  (he  effect  ol  the  sedi- 
ment it  brings  down  is  seen  on  the  norlb-west  almost  as  far  as  Palo 
<anc.  Alsmm),  and  on  the  south-east  beyond  Tor  Patemo  (see 
Lauiemidi*  Via]  in  the  gradual  advance  oi  the  coast.  The  rate 
of  advance  at  Flnmidno  is  estimated  M  13  ft.  per  annum.  From 
Rome  to  the  sea  the  fall  is  only  fi-j.;  looo.  Tbe  arm  which 
reaches  the  sea  at  Fiumlciao  is  ■  canal,  dug  by  Oaodiui  and 
improved  by  Trajan  {see  Poims),  which  partially  nlted  up 
in  Ihe  middle  ages,  and  waa  reopened  for  navigariiHi  by  PanI  V. 
in  )fij3,  i^  m.  long,  80-130  fL  wide,  and  with  a  minimum  depth 
ol  J  It.  The  lower  course  of  the  Tiber  has  been  from  the  earliest 
tta  subject  to  Irequent  and  severe  inundations;  ol  more  recent 
ODO,  those  of  159S,  iSToand  1900  have  been  especially  destruc- 
tive, but  since  tbe  year  1876  the  muBidpalily  of  Rome,  asaiited 
by  the  Italian  Government,  baa  taken  steps  to  check,  and 
possibly  to  prevent  these  calamities  within  the  dty  by 
'      ' '  >a  caissons,  for  a 
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total  distance  (counting  in  both  aides  ot 

The  flood  of  1900  carried  away  abouc  1  e 

menl  on  the  right  bank  of  the  right  aim  opposite  Uw  island 

owing  to  the  fiidiy  plaoniDg  of  the  toDise  ot  the  rivet  at 

that  pdnt,  wUcb  threw  tbe  irinla  of  tlie  witer  into  the  il^t 

arm,  and  except  in  flood  time,  left  tbe  left  aim  diy^^  liiilt 


sa 


m  OB  the  westBB  ahore  of  tbe  sea  of  GalBn 
(to  which  it  given  its  modem  Anbic  name,  Ba^  Tuiariya,  ij. 
Sea  of  Tibeiiaa).  It  haa  a  pi^tUatian  of  about  4000,  more  than 
half  of  whom  are  Jews  (prindpally  Polish  immigrants).  It 
fertile  but  fever-atrkkeu  strip  of  pltin  between  the 

sub-ti>vemoi,  subordinate  to  the  governor  of  'Akka.  There  an 
lAtin  and  Greek  hoq»cea  here,  as  well  as  an  important  mission. 
with  lios(ntal  and  schools,  under  the  United  Free  Church  ot 
Scotland.    The  pn-Heiodian  histoiy  of  the  cfly  is  not  ceitaln. 

Tbere  is  a  labbinioi  tndltion  that  it  stands  on  tbe  site  ol  a  city 

called  Rikk«,  hut  this  Is  wholly  imaginary.    Josephus  (Atil. 

I,  3)  dMcribes  the  building  ot  Tiberias  by  Herod  Anlipas 

village  called  Emmaua,  where  are  hot  springs.    This  is 

probably  the  Hammatbof  Joa.  lii.  3%.  The  probat^ly  is  that 

"  rod  built  an  entirely  new  dly;  in  iact,  the  drcumstance  lh»t 

wss  necessaiy  to  islurb  an  ancient  graveyard  pioves  that 

:R  were  here  no  buildings  previously.    The  gnveyard  was 

ibably  Ihe  cemetery  ol  Hammath.    Owmg  to  this  necessity 

Heiod  had  a  difficulty  In  peopling  his  dty,  and,  udeed,  was 

compelled  lo  use  force  (Jos.  Ani,,  Ik.  cU.)  to  cause  any  but  tbe 

diegs  of  the  populace  to  incur  defilemetlt  by  living  in  a  place 

'nil  unclean.    On  this  account  Tiberias  was  long  regarded  with 

h'eition   by  Jews,   but   after   the  fall  of  Jetusalem  it   wsi 

titled  by  them  and  rose  to  be  the  chief  centre  ot  nbUnic 

The  buHdlng  ot  the  dty  falls  between  IlH,  16  and  AJi.  11. 
:  was  named  in  honour  ol  tbe  emperor  Tiberiui,  and  rapidly 
icreaied  m  luiuiy  and  art,  on  cntirdy  Creek  laodela.  Pro- 
bably because  it  waa  so  completely  eioth:  in  character  it  is 
passed  over  in  almost  totsl  silence  in  the  Gospels — the  city 
(as  opposed  10  the  lake)  Is  menti<med  but  orice,  as  tbe  place  from 
with  sighl-eeers  to  the  scene  ol  the  feeding 
John  vi.  13.  Tbere  is  no  rtaaon  to  suppose 
that  Chiist  ever  visited  iu  The  dly  su 
ho  testored  it  to  Agrippa.  It  now  be 
school  Hen  lived  Rabbi  Judah  ha1(-SadCBh,  editor  of  the 
UUhnali;  here  was  edited  the  Jerusalem  Talmud,  and  here  are 
if  Rabbi  Aqiba  and  Malmonides.  Christianity  never 
n  establishing  it£ell  bcie  in  the  Byzantine  period, 
though  there  was  a  bishopric  of  Tibeijat,  and  a  church  built  by 
Oriistontine.  In  637  the  Araba  captured  Ihe  towiL.  The 
'  Tancredretookit,  butlost  it  toS«]adiainiiS7. 
In  the  i6th  century  the  dty  was  rebuilt  by  Joaeph  ben  Ardutt 
.bvcnied  by  DoOa  Gcada  and  Sultan  Suleiman.  An  attempt 
ss  made  to  bUoduce  tbe  silk  industor.    In  the  18th  cenluiy 

Hbeiia*  I>  notoriously  dirty  and  pravertrial  lot  ill  Seas, 
whose  king  la  said  by  the  Anba  lo  bold  bis  court  bere.  Uoct 
ruined  by  the  earthquake  of  1S37.  Tbe  most 
□9  are  the  ruins  of  a  fortress,  perhaps  Herodiau, 
south  of  the  town,  and  an  andent  ^nagogue  on  the  sea-coast. 
Tbe  hot  springs  mentioned  byjosepbus  (and  also  by  Pliny) 
are  about  half  an  hour's  ^oumey  to  the  south.       (R.A.S.M.) 

TIBEBinl  ITiBEiiDB  Cumacs  Neio]  (41  b.c.-ajk  37), 
Roman  emperor,  was  bom  on  the  i6th  of  November,  41  I.e.  Ilis 
[ith(T,  who  bore  the  same  name,  was  an  officer  of  Julius  Caesar, 
who  afterwards  proposed  to  confer  honoun  on  the  assassins,  then 
jdned  Mark  Antony's  brother  b  bis  mad  attack  on  Octavian, 
look  refuge  with  Mark  Antony,  and  returned  lo  Bome  when  the 
geneial  amikesty  was  prodalmed  In  39  B.C.  Livia,  the  mother 
ot  Tiberius,  was  also  of  the  daiiditii  lamHy,  out  of  which  her 
latha'  had  pasted  by  ad^iUaa  Into  that  of  the  Uvii  DrusL  Eaily 
in  38  livia  wai  amicably  ceded  10  Ocuvfui  (the  Euture  Augustus) , 
■od  three  moDlht  after  bti  new  nuniage  Dnuut,  bnthei  to 
llberius,  was  bom.  Uvta  bad  do  cbUdien  by  Augustus,  at>d 
therefore  devoted  all  her  remarkable  gifts  to  tbe  advantentent 

of  her  sons.    Tiberius  passed  Ihiou^  tbe  Ibt  of  st " — 

In  the  ususi  princely  fashion,  beginning  with  the  qi 

at  the  age  of  eighteen,  and  attaioiDg  the  consulate  for  ine  nnc 

time  at  twenty-nine.    From  the  jreit  capacity  for  civil  affairs 
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wHcb  he  displayed  as  emperor  it  may  be  inferred  that  lie  applied 
iiimadf  with  determination  to  learn  the  business  of  govern- 
ment. 

But  from  22  to  6  B.C.  and  again  from  aj).  4  to  10  by  far  the 
Cheater  part  of  Tiberius's  time  was  sptat  in  the  camp.  His  first 
service  was  as  legionary  tribune  in  one  of  the  despenXc  and 
arduous  wars  which  led  to  peace  in  the  Spanish  peninsula 
through  the  decimation,  or  rather  the  extermination,  of  the 
rebellious  tribes.  In  20  B.a  Augustus  sent  Tiberius  with  an 
army  to  seat  Tigranes  of  Armenia  on  the  throne  as  a  Roman 
vassaL  When  Tiberius  approached  the  frontier  of  Armenia,  he 
found  its  throne  vacant  through  the  assassination  of  the  king, 
and  Ilgranes  stepped  into  his  [rfaoe  without  a  blow  bdng  struck. 
Tiberius  crowned  Tigranes  king  with  his  own  hand.  Then  the 
Parthian  monarch  grew  alarmed,  and  surrendered  "  the  spoils  and 
the  standards  of  three  Roman  armies."  The  senate  ordered  a 
thanksgiving  such  as  was  usually  celebrated  in  hrniour  of  a  great 
victory.  The  following  year  was  passed  by  Tiberius  as  governor 
of  Transalpine  GauL  In  the  next  year  (15)  he  was  despatched 
to  aid  his  brother  Drususin  subjugating  the  Raeti  and  Vindelid, 
peoples  dwelling  in  the  mountainous  region  whence  the  Rhine, 
Rhone  and  Danube  take  their  rise.^  Dmsus  attacked  from  the 
eastern  side,  while  llberius  operated  from  the  «ipp«r  waters 
of  the  Rhine,  and  1^  stem  measures  the  mountaineers  were 
reduced  to  a  state  of  quietude,  and  oould  no  kmger  cut  com- 
munications between  northern  Italy  and  Gaul,  nor  prosecute 
their  raids  in  both  countries.  In  xa  B.&  Agrippa,  the  great 
general  of  Augustus,  died  at  the  age  of  fifty-one,  leaving  Julia, 
the  emperor's  only  diild,  a  widow.  Agrippina,  daughter  of 
Agrippa  by  an  earlier  marriage,  was  wife  of  Tiberius,  and  had 
borne  him  a  son,  Drusus,  afterwards  father  d  Gormanicus. 
Livia,  with  great  difficulty,  prevailed  upon  Augustus  to  rq>Iace 
Agrippa  by  Tiberxtis,  who  was  compdled  to  exchange  Agrippina 
for  Julia,  to  his  bitter  grief.  During  the  year  of  mourning  for 
Agrippa,  which  delayed  his  new  marriage,  Tiberias  was  occupied 
with  a  victorious  campaign  against  the  Pannonians,  followed  by 
successful  eiQ)editions  in  the  three  succeeding  summers.  For 
his  victories  in  the  Danube  regions,  the  emperor  conferred  on 
him  the  distinctions  which  flowed  fh>m  a  military  triumph  in 
republican  times  (now  first  separated  from  the  actual  triumph), 
and  he  enjoyed  the  "  ovation  "  or  lesser  form  of  triumphal  entty 
into  the  capital.  On  the  death  of  Drusus  in  the  autumn  of  9  B.a 
Tiberius,  whose  reputation  had  hitherto  been  eclipsed  by  that 
of  his  brother,  stepped  into  the  position  of  the  first  soldier  of  the 
empire.  The  army,  if  It  did  not  warmly  admire  Tibofus, 
entertained  a  loyal  confidence  in  a  leader  who,  as  Velldus  (the 
historian  who  served  under  him)  tells  us,  always  made  the  safety 
of  his  soldiers  his  first  care.  In  the  campaign  of  the  year  after 
Drusus's  death  Hberius  traversed  aU  Germany  between  the 
Rhine  and  the  Elbe,  and  met  with  slight  opposition.  But  it 
would  be  too  much  to  believe  the  statement  of  VeDeius  that 
"  he  reduced  Germany  almost  to  the  position  <rf  a  tributary 
province."  He  was  rewarded  with  the  full  tritimph,  the  military 
title  of  '' imperator,"  and  his  second  consulship,  though  the 
opposition  of  the  powerful  Sugambri  had  "been  oriy  broken  by 
an  act  of  treachery,  the  guilt  of  which  should  perhaps  be  hud 
at  the  door  of  Augustus.  In  7  B.C.  there  was  another  but' 
insignificant  campaign  in  Germany.  Next  year  Augustus 
bestowed  on  his  stepson  the  tribum'dan  authority  for  five  years. 
Tiberius  was  thus  in  the  most  formal  manner  associated  with 
the  emperor  in  the  conduct  of  the  f^vemment  on  the  civil  side; 
but  Tacitus  (^iw.  iii.  56)  goes  too  far  when  he  says  that  this 
promotion  nuurked  him  out  as  the  heir  to  the  throne. 

Tiberius  now  suddenly  begged  permission  to  retire  to  Rhodes 
and  devote  himself  to  study.  He  seems  to  have  declined  abso- 
lutdy  at  the  time  to  state  his  reasons  for  this  course,  but  he 
obstinately  adhered  to  it,  in  spite  of  the  tears  of  livia  and 
the  lamentations  of  Augi»tus  to  the  senate  that  his  son  had 
betrayed  him.  The  departure  from  Italy  was  as  secret  as  it 
could  be  made.  Years  afterwards,  when  Hberius  broke  silence 
aboiU  his  motives,  he  declared  that  he  had  retired  in  order 
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to  allow  the  yomg  princes^  Otba  and  Ladns,  sons  of  Agrippa 
and  JuHa,  a  free  course.  There  was  perhaps  a  portion  of  the 
truth  wnpftcd  up  In  thb  dedaratiML  Like  Agrippa,  who  retired 
to  Mytilrae  to  avoid  the  young  MarceDus,  llberius  had  deariy 
no  taste  to  become  the  servant  of  the  twochOdren  whom  Augustus 
had  ad<^ted  in  their  infancy  and  evidently  destined  to  be  joint 
emperors  after  his  death.  But  it  may  well  be  believed  that 
Tiberius,  unlike  Agrippa,  had  no  burning  ambition  to  see  himsdf 
in  the  place  destined  for  his  stepsons;  and  it  may  have  been  in 
his  eyes  one  of  the  attractions  of  exile  that  it  released  him  from 
the  obligation  to  aid  in  canying  out  the  far-reaching  designs 
which  Livia  cherished  for  his  sake.  But  the  contemporaries 
of  Tiberius  were  no  doubt  tight  in  believing  that  the  scandal  of 
Julia's  life  did  more  than  all  dse  to  rmder  his  position  at  Rome 
intolerable.  His  conduct  .to  her  from  first  to  last  pves  a  strong 
impression  of  his  dignity  and  self-respect.  When  at  length  the 
emperor's  eyes  were  opened,  and  he  inflicted  severe  punishment 
upon  his  daughter,  her  husband,  now  divorced  by  the  emperor's 
act,  made  earnest  intercession  for  her,  and  did  what  lie  could  to 
alleviate  her  suffering.  At  Rhodes  Tiberius  lived  simply, 
passing  his  time  mainly  u  the  company  of  Greek  profesaoca, 
with  whom  he  associated  on  pretty  equal  terms.  He  acquired 
considerable  proficiency  in  the  studies  of  the  day,  among  which 
was  astrology.  But  his  attempts  at  composition^  whtther  in 
prose  or  verse,  were  laboured  and  obscure.  After  five  years' 
absence  from  Rome,  he  begged  for  leave  to  return;  but  the  boon 
was  angrfly  refused,  and  livia  with  difficulty  got  her  son  made 
nominaUy  a  Iqsate  of  Augustus,  so  as  in  some  degree  to  veil  his 
disgrace.  The  next  two  years  were  spent  in  sofitude  and  gloom. 
Then,  on  ihe  intercesaon  of  Gains,  Augustus  allowed  Tiberius 
to  come  back  to  Rome,  but  on  the  express  understanding  that 
he  was  to  hold  aloof  from  all  public  function8—«n  understanding 
which  he  thoroughly  carried  out. 

He  had  scarcdy  returned  before  death  removed  (aj).  s> 
Lucius,  the  younger  of  the  two  princes,  and  a  year  and  a  half 
later  Gaius  also  died.  The  emperor  was  thus  left  with  only  one 
male  descendant,  Agrippa  Postumus,  youngest  son  of  Julia, 
and  still  a  boy.  Four  months  after  Gaius's  death  Augnstus 
adopted  Agrippa  and  at  the  same  time  Tiberius.  The  emperor 
now  indicated  dearly  his  eq>ectation  that  Tiberius  would  be 
his  prindpal  successor.  The  two  essential  ingredients  in  the 
imperial  authority — ^the  proconsulare  impenum  and  the  tribunu 
da  potiOas—vtttt  conferred  on  Tiberius,  and  not  on  Agrippa, 
who  was  too  young  to  receive  them.  Tiberius'  career  as  a  general 
now  began  anew.  In  two  or  three  safe  rather  than  briUiant 
campaigns  he  strengthened  the  Roman  hold  on  Germany,  and 
established  the  winter  camps  of  the  legions  in  the  interioKr,  away 
from  the  Rhine. 

In  A j>.  5  it  became  necessary  to  attack  the  formidable  can* 
federacy  built  up  by  Maroboduus,  with  its  centre  In  Bohemia. 
At  the  moat  critical  moment,  when  Pannonia  and  Dahnatia  broke 
ont  into  insurrection,  and  an  unparalleled  disaster  seemed  to 
be  impending,  Maroboduus  accepted  an  honourable  peace.  The 
four  serious  campaigns  which  die  war  cost  displa^^  Tiberius 
at  his  best  as  a  general.  When  he  was  about  to  oelebrUft 
his  well-won  triumphs,  ^e  terrible  catastrophe  to  Varus  and 
his  legions  (a.d.  9)  turned  the  rejoicing  into  lasting  sorrow,  and 
produced  a  profound  change  in  the  Roman  policy  towards 
Germany.  Although  Tiberius  with  his  nephew  and  adopted  son 
Germanicus  made  in  aj>.  9  and  10  two  more  maidies  into  .the 
interior  of  Germany,  the  Romans  never  again  attempted  to 
bound  their  domain  by  the  Elbe,  but  dung  to  the  netghbourhood 
of  the  Rhine.  Tiberius  was  thus  robbed  in  great  part  of  the 
fruit  of  his  campaigns;  butnothing  can  deprive  him  of  the  cretUt 
of  being  a  diief  founder  of  the  imperial  system  in  the  lands  of 
£ur<^.  From  the  beginning  of  xx,  when  he  cddurated  a  magni- 
ficent  triumph,  to  the  time  of  the  emperor's  death  in  14  Tiberius 
remained  almost  entirely  in  Italy,  and  held  rather  the  position 
of  joint  emperor  than  that  of  expectant  heir.  Agrippa 
Postumus  had  proved  his  incapadty  beyond  hope,  and  had 
been  banished  to  a  desolate  island.  In  all  probability 
Tiberius  was  not  present  when  Augustus  died,  althoui^  Livia 
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tpxmd  tepoTts  (eaget^  amplified  by  Vdldus)  of  an  aSectionate 
interview  aad  a  lingering  iarewcll. 

Tiberius  aacended  tbe  throne  at  the  age  of  fif  ty-siz.  What 
struck  Us  contemporaries  most  was  his  absolute  impenettability. 
All  his  feelings,  desires,  passions  and  ambitions  were  locked 
behind  an  impassable  bankr,  and  had  to  be  interpreted  by  the 
very  uncertahi  li^t  of  his  external  acts.  It  is  recorded  of  him 
that  only  once  did  he  as  commander  take  counsel  with  his  officers 
concerning  military  operations,  and  that  was  when  the  destruc- 
tion of  Vanis's  legions  had  made  it  imperatively  necessary 
not  lightly  to  risk  the  Joss  of  a  single  soldier.  The  penalty  of 
his  ixiscrutability  was  widespread  dislike  and  suspicion.  But 
behind  his  defences  there  lay  an  intellect  of  high  power,  cold, 
dear  and  penetrating  all  disguises.  Few  have  ever  possessed  such 
mental  ^Hsion,  and  he  was  probably  never  deceived  cither  about 
the  weaknesses  of  others  or  about  his  own.  For  the  littleness 
and  servility  of  public  life  in  regions  bebw  the  court  he  enter- 
tained a  strong  contempt.  It  is  a  question  whether  he  ever  liked 
or  was  liked  by  a  single  being;  but  he  did  his  duty  by  those  with 
whom  he  was  connected  after  a.  thorough  though  st^m  and 
unlovable  fashion.  >  As  a  general  he  commanded  the  full  confi- 
dence of  his'  soldien,  though  he  was  a  severe  disciplinarian; 
yet  the  men  of  his  own  legions  greeted  his  accession  to  the 
throne  with  a  mutiny.  Tiberius  proved  himself  capable  in 
every  department  of  the  state  more  by  virtue  of  industry  and 
af^fication  than  by  genius.  His  mind  moved  so  slowly  and  he 
was  accustomed  to  deliberate  so  long  that  men  sometimes  nmde 
the  mistake  of  deeming  him  a  waverer.  He  was  in  reality  one 
of  the  most  tenacious  of  men.  When  he  had  once  formed  an 
aim  he  could  wait  patiently  for  years  rill  the  favourable  moment 
enabled  him  to  achieve  it,  and  if  compelled  to  yield  ground 
he  never  failed  to  recover  it  in  the  end.  The  key  to  much  of  his 
character  lies  in  the  observation  that  he  had  in  early  life  set 
before  himself  a  certain  ideal  of  what  a  Roman  in  high  position 
ought  to  be,  and  to  this  ideal  he  rigidly  adhered.  He  practised 
sternness,  silence,  simplicity  of  life  and  frugality  as  he  deemed 
that  they  had  been  practised  by  the  Fabricii,  the  Curii  and  the 
Fabii.  That  Tlberius's  character  was  stained  by  vice  before 
he  became  emperor,  no  one  who  fairly  weighs  the  records  can  be- 
lieve, llie  persuasion  entertained  by  many  at  the  end  of  his 
Ufe  that  he  had  been  always  a  monster  of  wickedness,  but 
had  succeeded  in  concealing  the  fact  tiU  he  became  emperor,  has 
slightly  discoloured  the  narratives  we  possess  of  his  earlier  years. 
The  change  which  came  over  him  in  the  last  years  of  his  life 
seems  to  have  been  due  to  a  kind  of  constitutionail  clouding 
of  the  spirits,  which  made  him  what  the  elder  Pliny  calls  him, 
"  the  gloomiest  of  numkind,"  and  disposed  him  to  brood  over 
mysteries  and  superstitions.  As  this  gloom  deepened  his  will 
grew  weaker,  his  power  tended  to  fall  into  the  hands  of  unworthy 
instruments,  terrors  closed  in  around  his  mind,  and  his  naturally 
dear  vision  was  perturbed. 

The  change  of  masters  had  been  antidpated  by  the  Roman 
world  with  apprehension,  but  it  was  smoothly  accomplished. 
Tiberius  was  already  invested  with  the  necessary  powers,  and 
it  may  even  be  that  the  seiuite  was  not  permitted  the  satisfaction 
of  giving  a  formal  sanction  to  his  accession.  Agrippa  Postumus 
was  put  to  death,  but  Livia  nuiy  be  reasonably  regarded  as  the 
ijnstjigator  of  this  crime.  livia  indeed  expected  to  share  the 
imperial  authority  with  her  son.  At  first  Tiberius  allowed  some 
recognition  to  the  daim;  but  he  soon  shook  himself  free,  and 
later  became  estranged  from  his  mother  and  held  no  communi- 
cation with  her  for  years  beforo  her  death.  The  history  of 
Tiberius's  relations  with  other  members  of  his  family  is  hardly 
less  miserable.  Perhaps  with  any  other  commander  than  Ger- 
manicus  the  dangerous  mutiny  of  the  troops  on  the  Rhine  which 
broke  out  soon  after  Tiberius's  accession  would  have  ended  in 
a  march  of  the  discontented  legions  upon  the  capital.  The 
perHoos  episode  of  Arminius  caused  the  recall  of  Germanicus 
and  bis  despatch  to  the  East  on  an  honourable  but  comparatively 
mactive  mission.  The  pride  and  passion  of  Agrippin^'  the  grand- 
daughter of  Augustus  and  wife  of  Germ^j^jrus,  tended  to  open  a 
breach  between  the  husband  and  the  e&IILfor    ^  ^  Eastern 


command  Germanicos  found  himself  perpetually  watdied  and 
even  viokntly  opposed  by  Piso,  the  governor  of  Syria,  who  was 
suspected  to  have  received  secret  orders  from  Tiberius.  When 
Germanicus  died  at  Antloch  in  a.d.  19,  the  populace  of  Rome 
combined  with  Agrippina  in  demanding  vengeance  upon  Piso; 
and  the  emperor  was  forced  to  disown  him.  The  insinuation, 
conveyed  by  Tuitus,  that  Piso  poisoned  Germanicus  on  orders 
from  Tiberius,  will  not  stand  criticism.  The  death  of  Germanicus 
was  foUowed  four^^ears  later  by  that  of  the  emperor's  son  Drusus. 
These  two  prtnoes  had  been  firm  friends,  and  Li^dlla,  the  wife  of 
Drusus,  was  sister  to  Germanicus.  Years  afterwards  it  was 
found  that  Drusus  had  fallen  a  victim  to  the  treachery  of  his  wife 
Livilla,  who  had  joined  her  ambition  to  that  of  the  emperor's 
minister  of  State  Sejanus.  When  Drusus  died,  Tiberius  nomi- 
nated two  of  Agrippina*s  sons  as  his  heirs.  But  Sejanus  bad 
grown  strong  by  nursing  the  emperor's  suspidons  utd  dislike 
for  the  household  <rf  Germanicus,  ajid  the  mother  and  the  princes 
were  imprisoned  on  a  diarge  of  crime.  In  his  memoirs  of  his 
own  life  Tiberius  declared  that  he  killed  Sejanus  because  he  had 
discovered  that  he  entertained  a  mad  rage  against  the  sons  oi 
Germanicus*  But  the  destruction  of  Sejanus  did  not  save 
Agrippina  and  her  two  children.  The  third  son  Gaius  Caesar 
(Caligula),  lived  to  become  emperor  when  Tiberius  died  in  37. 

Throu^out  his  reign  Tiberius  strove  earnestly  to  do  his  duty 
to  the  empire  at  large;  his  guiding  prindple  was  to  maintain 
with  an  almost  superstitious  reverence  the  constitutional  forms 
whidi  had  been  constructed  by  Augustus.  Only  two  changes 
of  moment  were  introduced,  llie  imperial  guard,  hitherto  only 
seen  near  the  dty  in  small  detachments,  was  by  the  advice  of 
Sejanus  encamped  pennanently  in  full  force  dose  to  the  walls. 
By  this  measure  the  turbulence  of  the  populace  was  kept  in 
dieck.  The  officer  in  command  of  the  guard  became  at  once 
the  most  Important  of  the  emperor's  lieutenants.  The  other 
change  was  the  practically  complete  abolition  of  the  old  comitia. 
But  the  senate  was  treated  with  an  almost  hypocritical  defer- 
ence, and  a  pedantically  precise  compliance  with  the  old  republi- 
can forms  was  observed  towards  the  senatorial  ma^^trates. 
The  care  expended  by  Tiberius  on  the  provinces  was  unremitting. 
His  favourite  maxim  was  that  a  good  shepherd  should  shear  the 
flock  and  not  flay  it.  When  he  died  he  left  the  subject  peoples 
of  the  empire  in  a  condition  of  prosperity  such  as  they  had  never 
known  before  and  never  knew  again.  Soldiers,  governors  and 
oflkials  of  all  kinds  were  kept  in  wholesome  dread  of  vengeance 
if  they  oppressed  those  beneath  them  or  encouraged  irregularity 
of  any  kind.  Strict  economy  permitted  light  taxation  and 
enabled  the  emperor  to  show  generosity  in  periods  of  exceptional 
distress.  Public  security  both  in  Italy  and  abroad  was  main- 
tained by  a  strong  hand,  and  commerce  was  stimulated  by  the 
improvement  of  communications.  Jurisdiction  both  within  and 
without  the  capital  was  on  the  whole  exercised  with  steadiness 
and  equity,  and  the  laws  of  the  empire  were  at  many  points 
improved.  The  social  and  moral  reforms  of  Augustus  were 
upheld  and  carried  further.  Such  risings  against  the  emperor's 
authority  as  occurred  within  the  Roman  domain  were  put  do^n 
with  no  great  difficulty.  The  foreign  or  rather  the  frontier 
policy  was  a  policy  of  peace,  and  it  was  pursued  with  consider- 
able success.  With  few  exceptions  the  duties  of  the  Roman 
forces  on  the  borders  were  confined  to  watching  the  peoples 
on  the  other  side  while  they  destroyed  each  other.  On  the 
Rhine,  at  least,  masterly  inactivity  achieved  tranquillity  which 
lasted  for  a  long  period. 

The  disrepute  which  attaches  to  the  reign  of  Tiberius  has 
come  mainly  from  three  or  four  sources — from  the  lamentable 
story  of  the  imperial  household,  from  the  tales  of  hideous  de- 
bauchery practised  m  deep  retirement  at  Capreae  during  the 
last  eleven  years  of  the  emperor's  life,  from  the  tyranny  which 
Sejanus  was  permitted  to  wield  in  his  master's  name,  and  from  the 
political  prosecutions  and  executions  which  Tiberius  encouraged, 
more  by  silent  compliance  than  by  open  incitement.  The 
stones  of  immorality  are  recorded  chiefly  by  Suetonius,  who  has 
evidently  used  a  poisoned  source,  possibly  the  memoirs  of  the 
younger  Agrippina,  the  mother  of  NercK    Tibenoa  iov«d  t* 
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mpntably  (b« 
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letoh  at  unhioully  atumpu  la  , 
hbtoty  voituns  to  doubt  ihe  bUduew  oi  Ibeaitn,  tbt  ol 
Tibotiu)  gram  coiuiniully  lighter  nnda  (he  invcitigUioni  of 
ctitid$m-  Suetoniui  miJus  the  cmpetOT'B  cgoditkni  to  htve 
been  one  of  tnuiii,  iauing  (requenily  in  the  ■buidnuuot  oi 
til  monl  ratnint.  But  in  thit  cue  the  *uihadty  et  HlMniu, 
which  ni  M  firmly  uphdd  during  the  yeui  ipeni  it  Capceie 
u  It  bwl  been  emriiei,  miut  hive  fallen  to  piecs  ind  atat  U>  tn 
end.  With  >e*peci  to  Sejuv*,  it  i>  impsMible  to  uquit  Tiberiw 
ni  bUme.  II  be  iru  decdved  in  hi)  hvouilte  he  mutt  have  been 
wiUiiig  ID  be  deceived.  He  coofened  00  Sejania  1  poMtioo  M 
great  u  bad  been  bdd  by  Asri(i|)*  diuing  the  icign  of  Augotm, 
and  the  mlmiteT  xsi  ictuaily,  and  alt  but  lonully,  joint 
empaoc.  Of  the  admiiilKntive  ability  of  Sejasm  then  aa  be 
no  quaiion;  but  the  cbana  and  ieset  ol  bii  povti  lay  in  th* 
ne  be  nade  of  iboM  ippnlimiiiaia  of  pcnooal  danga  wUch 

growth  ol  "  debtkn,"  the  darkot  ihadoir  thtt  lie*  m  the  nign. 

Sejanua.  Hbtoriuii  of  Rome  in  aaciait  timeataiKsibeTed 
Tiheiiui  chiefly  u  the  uvelcign  unda  whoeiule  pioKCutloni  lor 
treason  on  Blight  pTetcita  fint  becunc  rife,  and  the  hateful  TBCe 
iri  infannas  woa  hnt  allawed  to  blten  <n  the  gaini  of  judiciil 
murder,  Auguilm  hid  allowed  ouildenhle  licence  id  ipeich 
and  writing  against  himself,  and  had  made  no  attempt  to  Kl  up 
a  doctiine  o!  constructive  treason.  But  the  history  of  the  state 
trials  of  liberius'i  reign  shows  conclusively  that  the  itiaining 
of  the  law  proceeded  in  the  hist  instance  from  the  eager  flattery 
of  the  senate,  was  is  the  esiliei  days  checked  and  contiaOed 


It  the  end  of  his  reign,  with  a : 
till  he  devdoped,  tmdec  the  ini 
shed  blood. 
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faeulcr,  thn^  ha  teU  the  tr 

LlMi  ^  Oh  TWJh  Cxuri  was  writm  neirly  1 

Tacinu  vucoaipoiinE  tbe^moJi,  bat  was  puUiitaHl  a  little  lam-. 

VdMui  l^iaculiii  I)  Ely  far  tin  oldeM  autbsrily  foe  any  put  ol 

Tiberios'i  life.     Ha  W  beca  in  oScv  uoder  ribedua,  and  be 


ISt, 


ita  ^  CerinBriicuL 
^••M.     In 


To  Vdleiui  an  de<efld«  of  Tihaius  hiva  ea(iily  ippgi 
bntb  It  la  liii  ■leu  iloae  which  atfon|>  any  auHna]  (id  i  a 
the  chain  of  Tacitiia  and  Suetoajii^  aul  the  fa 

pubUahedhis  vdHe  In  the  lUctime  of  his  master  depr,.,-  . 

1I  lu  value.    The  eulofy  ol  Sejasus  which  Is  linked  with  thai  at 

da  ahake  faith  in  the  ■cmpulouaaeaa  ti  the  aulher. 

'     -      Dio  Ciiiiia  (wboK  auiirf  caded  wia 

„ _A  of  the  reign  of  TibefiuB  is  to  any  gRAt 

,_—-  independent  of  t^ituL  In  recent  times  n  coniiderable 
auM  of  luKriotloas  has  added  to  our  knowledge  cf  the  adminlsm- 
tion  of  Ihk  enpenr.  The  chief  icoouit  of  llbechis  hi  EotfA  k 
that  eomniBd  in  Dan  U^vil^a  Hi^ij  sf  On  Stmaai  sads 
Om  Batftt.  VtBtcmoi  E.  &  Becdy  haa  wnlten  an  inmolng 
defeiice«fhiminhlifUiIi'M.aoAMaisririkrfu(i8;8).  Theben 
recent  huRory  of  thit  jHtod  la  Hermann  Schiler's  GucUfhu  itr 
rimitcltcn  Ki^KmU  (Cetha,  lUs).  Mueh-hlstaiical  Infliniiuhn 
is  givEn  in  the  editlDai  ol  the  Amtb  of  Ttiltat,  ef  which  the  bwc 
iii^:niU]h  ii  that  of  FuBenax  (CWord,  lUjJi  FreyBg,  TOtriia 
and  ToiAu  (Bectln,  1870)  (fnOowing  Stahr,  Tilerfiu,  Bolia,  iHj), 
eipoiH  the  incDDAtendei  of  l^eitut'  aceeanL  Many  meno- 
eraphs  hate  ^nce  appeared,  wrhcen  on  sfnDar  tiikei,  nmoni  which 
may  he  uouiDned  Ut^iTZB'  £hrmnil>>H  do  f  af^Tratrw 

irilici  itoriu  (iaJ7) ;  iTcrTaner,  Tiirria  llu  ryaw  (19011  The 
principles  of  the  impmal  admiiditrallon  oF  the  provinnt  hy  Tlberiiia 
have  been  treated  by  Mommiea  in  the  fifth  volume  of  Us  BiHert 
1^  JbMW.  tiaidalad  bu  EittUih  by  W.  P.  Dfckaon  (18B6). 

<J.S.R.) 

TIBint,  a  mouDtstDOUS  and  little  known  rtgioD  lA  tbe  centnl 
S»hon,  Inhabited  by  tbe  Tibbu  [«.».).  TTie  louniry  wai  partly 
eiplorsl  in  1S70  by  Cuiiav  Nicfaiigal;  it  had  not  been  again 
visited  by  EuropeaiB  up  to  tQio,  thou^  French  officen  had 
reached  Boriu  on  la  aoulhetn  boidHs.  By  the  Angio-French 
decUntion  of  the  11st  of  March  it^  Tibeatf  was  induded  in 
the  Fieocb  ^here  of  InBuence  in  North  Africa. 

TIBn.  or  Thtbet,  a  country  of  central  Asia,  It  is  the  hIgheM 
country  in  tbe  woild,  comprising  table-lands  averaging  over 
iGiSOO  ft.  above  the  lea,  tbe  vglleyi  being  at  11,000  to 
i7,too  ft.,  the  peaks  at  lo.ooo  to  14,600  ft.,  and  tbe  panel  at 
ie,ooo  to  19,000ft.  Itis  bounded  on  the  N.  by  T1jrke)lan,aD  tbe 
E,  by  China,  on  the  W.  by  Kashmir  ind  Ladak,  and  on  tbe  S.  by 
India,  Nepal  and  Bbutin.  It  has  an  area  of  over  1,000,000 
iq.  m.,  and  an  etimaled  population  of  about  3,000,000,  beJD( 
very  ipafKly  inhabited, 

Ori^  ^  ffoiM.— The  Tibetam  call  Ibelr  country  Bod,  whU 


m  Ii  tqunted  IntD  BUi 
and  In  the  nuxleni  Uuu  dUtcct  I9  curUUtd  Iota  Bke, 
the  coiuUy  is  known 
•sAUMoi.  Tbktai 
"  Tibet "  evident^  bec&uie  the  great  plateau  vith  Jti  uptuids 
bordering  the  {nnilien  of  China,  Mongolia  and  Kashmir,  through 
which  travellers  conununicated  with  this  country,  a  called  by 
the  nativei  Tf^M  (written  Hal-M)  01 "  Hi«h  Bad"  or"  Tibet," 
which  dedgnalioa  in  the  loo«  orthography  of  travtUen 
suuned  a  vacfet;  of  foiras.  Thus  in  Chinese  annab  an  found 
r'ii-6o<  (sth  century,  jul),  Tv-pt-lt,  Fu-hMi,  FitAMe  (10th 
tad  nth  centurie)]  and  at  the  present  day  Tit-San  (Jan,  as 
Bushel]  shows,  being  the  same  Chinrse  character  which  had 
formerly  the  lound  of  fc);  In  Mongolian,  T»M,  Tttll;  in 
Arabic,  Tuibtl;  Istakhii  (c  590),  TiOat;  Rabbi  Benjamin 
(ri65),  Tiibtl;  ].  de  Flaw  Carpini  (r]47}.  Tkabtl;  Rubruquis 
(rJ53),  Marco  Polo  (1198),  Tebit;  Ibn  Batuta  (t34o),  Thaial; 
Ibn  Haukal  (976),  Al  Sininl  (loio),  Odoric  of  Pordenone 
(c.  131S],  Orazio  deUa  Penna  (rjjo),  Tibtt,  which  a  the  form  now 
generally  adopted.  The  inhabitants  of  Tibet  call  themselves 
B<id-pa  (pronounced  usually  BU-fa),  or  "peotde  of  Sod," 
Other  Tibetan  epithets  for  tbe  country  ■ometlmes  used  by 
flowery  native  writers  are  "  The  Icy  Land  "  (Cwii-t'im)  and  tbe 
"  Country  ol  the  Red  FBc«i"(GiiiHi-JM»-(y>yiifl.  The  Chinese 
same  foe  central  Tibet  is  (Cfl-ri'anj,  which  is  a  Iranscripllon  of 
the  Tibetan  designation  of  the  two  provinces  t}  and  Tsang 
(spelt  dl!iu-tlia«i)  that  constitute  central  Tibet.  Among  tbe 
Mongols,  Tibetans  are  called  TafigwfH  and  the  country  Barvitiaia 
or  tbe  "  right  side,"  in  contradislinctiMt  to  Dttslala  01  "  left 
■  r  Mongolia  itseU. 

„.., ^  Je  divided  Into  I 

It  and  north- 


Cmpo^^.— Phyncally  Tibet  nay  be  divb 
iajtr  irtun  in  the  wot  and  north-irest,  and 


laLe^  Bcnerally  salt  or  alki 

.he  Hfcl »  boggy  and  covered 

Ming  Ibe  Siberian  tundra  and  th. 

over  16,000  ft,,  tbe  northern  portion  of  j 

and  fresh-water  lakev  are  intermlnried- „- 

without  nutlet,  or  have  only  a  imairefilunit.  The  deposits  cdhh 
dI  kxU.  poiath,  borai  anJ  common  salt.  Tills  lait  is  fiequently 
found  piled  high  and  split  into  blocks  appanntly  of  artificial  forma- 
tion, but  probabl)'  the  result  of  the  action  of  wind  and  Inlenie  eoU. 
The  lofliest  lake  »  far  as  observed  Is  Hospa  t'so,  near  the  Linfilii 
pUin  on  tbe  Kashmir  frontier:  its  altitude  Is  aivBi  as  I7i930  It. 
The  Uke  reaion  is  noted  for  a  vast  numtKr  of  aot  springs,  which 
are  widely  distributed  between  the  Himalayas  and  34*  N.,  but  are 
most  nomeroui  to  the  west  of  Teogil  Nor  (niirth-wcst  of  Lhasa).  So 
blense  is  tbe  cold  ia  Tibet  that  Aese  springs  an  sonatines  npn- 
eenled  by  columns  of  ice.  the  nearly  boning  water  having  fnsen  in  tbe 
act  of  ejectkin.  Tbe  saulbem  pnrlien,  from  Lake  Pangoug  to  l^ngri 
Nor,  Is  inhabited  by  pastoral  tribes  of  Tibetans,  and  pciseisei  ■ 
Few  hamlets,  such  as  Ombo,  Rudok  and  Senja  long.  The  river 
region  comprises  tbe  ugper  courses  of  the  Bruiniapatra  (Yam 
TiVHpo}.  the  Salweea  (f  Gyami  nyul  ebu),  tha  Yanne  (Dn  chu), 
the  Mekont_(Nya-lui^cliu).and  the  Yellow  River(MachiJ.  Amidst 

lfDm^"all"lude_5™oooYt.'domwirdsfw.^  here  ^  Aeie 


^Xt 


un'taln  udes.    Ville^ 


'ibet  is  an  arid  and  wind-ftwept  doert;  but  in  the  southern 
'  IB  tbe  valleys  of  Lhaia,  Shigatse.  CyantM  and  the  Brahma- 
_sre  covered  with  good  soil  and  groves  oj  tretf,  well  ittigaled. 
'*••),  _  V«™  Tsang-po  or 

in-systom  wet  only  x,?'*llU'":5n*n,  i"  'act  ill 
'V  iiiJ^t^everal  points. 


-.-  valley  of  the  -.. 
^i;ly  JTmhe-Po — the  m 


by  the chainol  lakes  n, 
beyond  irtiicfa  the  is 
Tm  system  at  no  pddi 


S3i 


^ 

fi'.  and  sIe!  beneen  30°  anil  11*  N.. 
J ,  t;^ ^uch%mr. 


watershed  between  rlvees  Aowliig 
ind  its  tributaries,  Beahmaputia  ~ 


tbe  Indian  Ocean— the  Indus 

_, Its  trUniiarifes,  and  Salween— 

jnd  the  sttcaaia  BowlBg  Into  the  uadiainedjalt  lakesto  the  north. 
Tlie  pciodpal  raagea  in  the  eyelem  am  tin  men^hen-Mng-Ia.  called 
Kanchung-«a^^  tha  weit  the  TaixtHGangri'Lapchiwg  nnn, 
the  vny  Mty  HluBp»OsiiBi  rann,  tbe  DinglB  nnge,  Ac.  tlie 
whole  syaUffl  had  baea  mtibd  by  mCetence  on  some  maps  before 
Hcdin's  dianveties,  and  named  Congrii  Hedia  proposed  for  it  the 
name  of  Traa^Himatay*. 

C»lg0  owl  inaenil  ITsiiU.— Little  is  known  of  the  geoEogial 
structure  of  the  (xntial  re^oaa  of  Tibet.  Tie  obgervaciaiu  ol 
Sltachey,  Godwin-Auslea  ud  of  Crlesbadi  and  other  members 
of  the  Geolodcal  Survey  ol  India  nnty  extend  to  the  soulten 
edge  or  rim  of  tbe  great  plauan,  lAere  vsal  aDuvIal  ^posits  in 
borisomal  strata  have  been  lurrowed  Into  deep  ravines,  while 
Russian  eiplarers  have  but  saperficisilv  nsminfd  the  mouBiaia 
rn^rrns  nf  thr  nnrrh  snri  nrirth  rait  and  thr  Britiih  missinn  1- 1  Kf-a  T" 
lgo4  sflorded  observatiene  n^elr  alone  the  trade-route  to  that  dty. 

The  general  struftiire  of  the  ttana-Hinabyan  chains  appean  to 
indicate  that  the  niiua  axis  ol  upheaval  o(  the  whole  vast  mass  of 
the  Tibetan  highlands  is  to  be  found  on  two  approximatdy  parallel 
lines,  represented  the  ooc  by  tbe  Kuea-lua  and  tbe  other  by  a 
line  which  Is  more  or  less  tsinddent  ndth  the  watershed  between 
India  and  tbe  oe: 


en  and  mu^^  parallel 
^  RmajliaMe  economic 
HI  of  gold  tbiougbout  1 
mewhal  mythical  terms 

en  proved  that  tli~ 


stun  is  the  almost 
•I.  The  gotd-digging 
y  Herodotus;  Every 
ds  impregnated  with 


niiiBHS  of  the  Indiao  Surrey,  who  repotted  Ihi 
iuced  and  remitted  twice  a  year  under  a  Chine 
Thn  Tibetan  diggen  collected  tc«ether  at  tl 


eleistioa  whkh  cannot  be  less  than  iSiOOO  It.  above  sea-level. 

Tbey  am  worked  in  crude  desidtory  UeHion  and  an  sonelinies 
"" — '—' owing  to  tlie aajrhltantimpoels  levied  on  gold  production 

e  and  Tibetan  ofidals.     Between  tbe  Ladsk  ' ~ 

the  plateau,  region  teems  with  evidences    ' 


minn.    These  a 


if  Ajevi 


e  eicavatlooa  la  the  al 


Tibet.  Here  TuiigM  dignn  weie  encoun- 
tered who  bad  eatiacted  bandfuls  of  goldln  sodll  nnggeta  from  a 
stream  bed  at  a  depth  which  tbey  stated  to  be  no  ateater  than  a  ft 
Another  scientific  qplofer,W.Meiny,bssobserveaiJnsilar  evidences 
of  tbe  existence  of  gold  nt  comparatively  shsllow  depths  in  Koko 
Nor  re^oa,  and  meords  that  be  has  seen  nuggets, "  varying  from  the 
dm  oTa  pea  to  that  of  a  haml-nut,"  in  eastern  Tibet.  The  cold 
as  almost  nure  and  perfectly  m^leaUe.  Tbe  Cork  goldfields, 
bkh  are  Alible  from  Koko  Nor,  am  mported  to  have  yidded  to 
bin  eonsidcnbl*  quantities  of  gold  as  Ist^  as  IBBS.  lliey  are 
w  deserted.  Mevahdcy,  indeed,  predicts  of  notlbem  Tibet  that 
..  wMI  prove  a  "  second  t^ilonda  '^in  course  of  time.  But  link 
(Did  at  present  Bixb  its  way  acmss  the  Tibetan  passes  to  India;  snd 

Inn  Is  found  ineastemTTbet  in  thelotm  of  pyrites,  and  i>  rudely 
sitielled  locsDy.  Salt  and  boma  exist  in  abundance  In  the  weetern 
late  regions.  The  exportation  of  bom  to  India  is  only  limited  by 
the  comparatively  eiiiall  demand.  Lapls-lasuli  'and  meceury  am 
among  the  minor  mlneial  npducts  of  the  country. 

disioii.— The  cHmate  of  Tibet  varies  so  greatly  over  the  enocmoos 
area  and  diRemnt  altitudes  of  the  eouatrj'  that  no  two  tiavcllera 
agree  precisely  in  their  rccoeds.  .Tibet  is  aBected  by  ^  south-west 
monsoon,  just  ••  the  Psmin  am  affected,  but  in  vuiyint  degreea 
according  to  geographical  podtton.  In  atutLi  u  Tibet,  bordering 
the  Kashmir  AonHer,  the  cllaute  dillen  little  from  that  of  Ladafc. 
Interne  drynesa  pervSdes  tiie  atmosphere  dating  nine  months  ol 
the  year;  but  lillte  snow  falh,  and  the  western  paaaea  am  so  tittle 
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deflolatioA  u  unrelieved  by  the  CAhteuLe  of  traee  or 
Any  size,  and  where  the  wind  swee^'  unchecked  acraee  vaat  expanses 
of  arid  plain. '  All  the  western  nfpoa  a  bnt  slightly  affectod  by  the 
monsoon.  The  central  lake  r^on«  extending  from  the  Kuen-lun 
to  the  HLooalaya,  is  also  chaxacterized  by  extreme  dryness  in  autumn, 
winter  and  spring,  with  an  abundance  of  rain  in  sumiaer,  whUst  the 
eastern  mountain  r^on,  extending  to  Quna  south  of  the  Dtting  la 
(which,  with  an  altitude  of  about  20,000  ft.,  stretchjes  from  90**  to  97** 
El  along,  the  parallel  of  33^  N.,  and  arrests  the  monsoon  currents), 
is  subject  to  much  the  same  climatic  influences  as  the  eastern  Hima- 
laya. The  southern  dopes  of  the  Dang  la  are  deluged  with  rain,.hail 
and  snow  throughout  the  year.  Northern  Tibet  is  an. arid  waste, 
subject  to  intense  heat  in  summef  and  intense  cold  in  winter.  In 
March  snow  still  lies  deep  in  the  Tsaidam  pasees,  while  Wdlby  found 
the  heat  oppressive  id  June  at  16,060  ft.  devatiori  on  the  plateau 
south  of  the  Kuen-lun,  and  a  temperate  climate  prevailing  about  the 
sources  of  the  Dre  chu  (YangtsaeJ  in  August.     , 

All  travellerB  testify  to  the  perpetual  wind  currents  from  the 
west,  which  sweep  across  the  salt  do0b  of  Tsaidam  C9500  ft)  and 
through  the  higher  valleys  df  eastemTibet.  Wind  b  a  prevailing 
feature  throughout  Tibet  at  certain  seasons  of  the  year,  as  it  is  ^in 
the  Pamirs,  in  Turk^tam  in  ^cstem  Afghanistan  and  in  Persia. 
The  climate  of  southern  Tibet  is,  however,  subject  to  considerable 
modifications  from'  that.of  the  northern  and  central  regions,  owing 
doubtless  to  its  geogmphical  connexion  with  northern  India.  Here, 
at  an  elevation  of  15,000  ft.,  about  the  great  Lake  Dangra,  we  hear 
of  well-built  villages  and  of  richly  cultivated  fields  of  barley,  indkat- 
ing  a  condition  of  climate  analogous  to  that  which  prevails  in  the 
districts  south  of  Lhasa,  and  in  contrast  to  the  sterility  of  the  lake 
region  generally  and  the  nomadk:  character  of  its  population. 
Modern  travellers  bear  witness 'to  a  gradual  prc^gress  of  deskxation 
in  the  Tibetan  uplands.  Ever>rwhere  there  are  signs  of  the  diminu- 
tion of  the  lakes  and  the  recession  of  the  water  line — a  |)henomenon 
that  has  also  been  observed  in  the  F^miri.  There  are  still  enormous 
glaciers  about  the  head  of  the  Brahmaputra,  but  the  glacial  epoch  of 
the  Chang-t'ang  highlands  has  pa»ea  away,  though  comparatively 
lecentlyiT 

)  flora, — Our  knowled^  of  the  flora  of  northern  and  central  Tibet 
has  been  considerably  increased  by  the  collections  of  Pijevalsky, 
Wellby,  Bower,  Thorold,  Littledale  and  the  Lhasa  Mission,  and  that 
of  eastern  Tibet  by  Rockhill.  The  former  and  other  collections  have 
been  described  in  W.  B.  Hemsley's  The  Flora  of  Tibet  or  High  Asia. 
Western  and  southern  Tibetan  flora  were  pautially  explored  pre- 
viously to  the  advent  of  these  travellcia.  Professor  Maximowkx 
concludes  from  an  analvsts  of  the  Prjevalsky  collection  that  the 
flora  of  Tibet  is  extremeKr  ancient,  and'  that  it  is  chiefly  composed 
of  immigrants  .from  the  Himalajra  and  Mongolia.  There  is  also  a 
large  percentage  of  endemic  species.  Chinese  and  European  plants 
followed  iq  the  process  of  immigration.  Those  species  which  are 
distinctive  of  the  eastern  border  ridges  are  found  to  reach  the 
plateau,  .but  do  not  spread  Westwards*  so  that  a  botanic  separation 
or  distinction  is  found  to  exist  between  the  true  plateau  of  Tibet 
in  die  west  and  the  alpine  tracts  of  the  east.  Thiselton-dyer  classes 
the  flora  of  Tibet  on  the  whole  as  belonging  to  the  Arctic-Alpine 
section  of  the  great  northern  division,  but  containing  a  purclv 
endemic  element.  Two  typical  qwcies  are  Lychtis  apetalot  which 
extends  to  Spitsbergen,  and  the  well-known  edelweiss^  A  single 
fern  specimen  obtained  by  Littledale  {PdyPodium  lUutatum)  is 
indicative  of  eastern  China.  Of  the  forty  or  bfty  genera  obtained 
by  Littledale  in  central  Tibet  a  lars^e  proportion  are  Britishf^ioclud- 
ing  many  of  the  most  characteristic  mountain  fonns.  In  the 
higher  ngioas  of  northern  and  western  Tibet  the  oonditions  under 
which  vegetation  exists  {ue  extreme.  Here  (here -are  no  trees,  no 
shrubs,  nor  any  plants  above  a  foot  hi^h.  Wellby  says  he  saw 
nothing  higher  than  an  onion. '  The  peculiar  form  ci  tussocky  grass 
which  prevails  in  the  Pamirs  is  the  characteristic  feature  of  the 
Tibetan  Chang-t'ang  of  the  Ti^dam  plains  and  of  the  bogs  north-east 
of  Lhasa.  Of  grasses  indeed  there  are  many  forms,  some  peculiar  to 
Tibet,  but  no  trees  or  shrubs  at  any  elevation  higher  than  15,000  ft., 
except  in  the  Kharo  Pass  of  central  Tibet,  where  Waddell  has 
recorded  trees  (?  Hi^popha*  sp.)  about  20  ft.  high  at  an  elevation  of 
16,300  ft.  A  flowenng  plant  (Saussurea  tridactyla)  was  discovered 
by  Bower  at  an  elevation  of  19,000  ft.  In  80Uth*eastem  Tibet, 
where  Himalayan  conditions  of  climate  prevail,  we  have  a  completely 
different  class  of  flora.  Of  the  fbra  01  Tibet  Rockhill  writes:  "  In 
the  '  hot  lands '  (Tsa-rong)  in  southern  and  south-eastern  Tibet, 
extending  even  to  Batang,  peaches,  apricots,  apples,  plums,  grapes, 
Water-melons,  &c.,  and  even  pomegraiiates,  are  raised ;  most  of  Tibet 
only  produces  a  few  i^rieties  of  vegetables,  such  as  potatoes,  turnips, 
beans,  cabbages,  onions,  Ac.  The  principal  cereals  raised  are  barley 
and  buckwheat,  wheat  in  small  quantities,  and  a  little  oats.  A  few 
localities  in  the  extreme  southern  portions  of  the  country,  and  around 
Lhasa  possibly,  are  said  to  produce  a  non-glutinous  variety  of  rice. 
A  variety  of  mountain  bamboo  Is  found  in  southern  and  pa^  of 
eastern  Tibet,  and  is  much  used  for  basket  work.  Tibet  produces  a 
large  number  of  medic;inal  plahts  much  prized  by  the  medkral 
procession  in  China  and  Mongolia,  among  othen  the  Cerdyetps 
ntttnHs.  the  Coftis  teeta,  WalL,  and  Pickorhita  kuwoa,  Rovle^  &c. 
Rhnbwb  is  also  tound  in  great  quaattties  in  caatem  Tibet  and  Aisdo: 


It  nhugAx  aoMrted  for  EumpmAum,  but  doM  not  ftppear  tobe 
used  medkinally  m  the  country.  The  trees  moat  commonly  found 
are  the  plane,  poplar,  maple,  walnut,  oak.  the  Cupressns  fiaubru, 
and  various  varieties  of  the  genera  Finur,  Abies  and  Larix,  Some 
valtndile  plants  are  obtained  in  the  mountains  of  south  and  aouth- 
westem  Tibet,  yielding  the  excellent  y^ow  and  redookmra  used  to 
dye  the  native  cloths. '*^  Waddell  gives  <i  list  of  164  species  of  plants 
collected  by  him  at  Lhasajseveral  oeing  new  species. 

Aitftio. — The  fauna  of  Tibet  has  been  by  no  means  exhaustively 
investigated,  especially  the  rodents' and  smaller  species  of  animals. 
Among  domesticated  animals  are  to  be  found  the  liorse,  mule, 
dpnkey,  cattle,  sheep  and  goats,  dogs,  fowls  and  pigs,  ducks  and 
geese.  Probably  po  country  in  the  worid,  excepting  perhaps  inner 
Africa,  so  abounds  in  wild  animals  as  the  cold  solitudes  of  the  nor- 
thern plateau.  Here  are  to  be  found  yak,  wild  asses  ikyang),  several 
varieties  of  deer,  musk  deer  and  Tibetftn  antefepe  (Pjamtkolops)i 
also  wikf  sheep  (the  bharal  of  the  Himalava),  Ovis  hodgsom  and 
possbly  Ovis  poli,  together  with  wild  goats,  bean  On  late  numbera 
in  the  north-eastern  districts),  leopards,  otter,  wolves,  wilacats, 
fosesy  marmots,  squirrels,  monkeys  and  wild  dogs.  To  this  list 
must  be  added  the  curious  sloth-bear  Aeluroput  mditudemcus,  a 
rare  eastern  species,  and  the  so^alled  "  unkom  "  antelopes,  the 
"  t&kyin  "  {BudorcastaxicoUir^  also  an  eastern  Indo- Malayan  species. 
Birds  are  rairly  numerous,  and  include  many  varieties  of  water-fowl, 
several  of  which  {Anser  indicus,  the  bai>headed  goose,  for  instance) 
breed  in  Tibet,,  while  otheiB  are  only  found  ^  buds  of  passage.  In 
eastern  Tibet,  on  the  Chinese  border,  varietira  of  the  pheasant  tribe 
abound,  some  of  which  are  rare.  Among  them  are  the  "  white  " 
pheasant,  the  Ceriomis  temminckii,  two  kinds  of  eared  pheasan't  and 
Anderson's  pheasant.  The  Tibetan  sand-grouse  is  peculiar  to  the 
country,  and  the  anow^partridge  (Lerva  timcola)  and  the  snow-cock 
(TetraoMllus  HbeUuuu)  are'  occasion^y  met  with  in  the  uplands, 
n^hOe  the  ordinary  pairtridge  {Perdix  lodgsoni)  is  common  in  the 
ravines  on  the  plateau. 

J^eople.^Tht  Tibetan  race,  .which  probably  bebngs  to  the 
Turko-Mongol  stock,  is  divided  between  the  nomadic  tent- 
dwelling  Ttbetans  of  the  lake  region  and  txansitim  xone  between 
it  and  the  river  region,  and  the  settled  sedentaxy  population  of 
the  valleys.  The  tent-dwelling  Tibetans,  called  Dokpa  or 
J^rupa  (spelt  hbrog-pa),  or  "  Steppe-dwellers,"  are  generally  of 
a  more  MoQg<^ized  type  than  the  pe<^le  of  the  lowlands.  The 
males  measure  about  5  ft.  5  in.,  except  in  eastern  Tibet,  where 
5  ft.  9  in.  is  a  common  stature;  the  females  are  appreciably  less. 
The  head  is  mesati-cephalic,  verging  on  bradiycephalic  in  the 
case  of  many  bl  the  Dokpa;  the  hair  is  black  aod  somewhat 
wavy;  the  eyes  are  usually  of  a  dear  brown,  in  some  cases  even 
hakd;'the  cheek-bones  are  high,  but  not  so  high  as  with  the 
Mongob;  the  nose  is  thick,  sometimes  depressed  at  the  root,  in 
other  cases  prominent,  even  aquiline,  though  the  nostrils  are 
broad.  The  teeth  are  strong  but  irregular;  Uie  ears,  with  toler- 
ably large  lobes,  stand  out  from  the  head,  but  to  a  less  degree 
than  with  the  Mongols.  The  mouth  is  broad,  the  Ups  not  full, 
and,  among  the  people  of  the  bwer  altitudes,  decidedly  thin. 
The  beard  is  vpaxsc,  and,  with  the  exception  of  the  moustache, 
which  is  s<H&etimes  worn,  especially  in  central  Tibet,  it  is  plucked 
out  with  tweezers.  Tlie  shoulders  are  broad,  the  anus  round; 
the  legs  are  not  well  developed,  the  calf  is  especially  small.  The 
foot  is  somewhat  small  but  broad,  the  hand  coarse.  The  women 
are  usually  stouter  than  the  men.  The  colour  of  the  skin  of  the 
Tibetans  is  a  light  brown,  sometimes  so  light  as  to  show  ruddy 
cheeks  in  children;  where  exposed  to  the  weather  it  becomes  a 
dark  brown.  Their  voices  are  full,  deep  and  powerful  They 
can  endure  exposure  without  much  apparent  inconvenience;  and 
though  the  nature  of  the  food  they  use  is  such  that  they  cannot 
stand  absolute  privation  for  any  con&derable  length  of  time,  they 
can  exist  for  long  periods  on  starvation  rations,  if  eked  out  witlr 
weak  soup  or  buttered  tea,  which  is  drank  at  frequent  intervals. 

Tlie  sedentary  population  of  Tibet  has  to  a  greater  or  less 
degree  the  same  physical  traits  as  the  Dokpa,  but  as  one 
approaches  China,  India  or  the  border  lands  generally,  one 
ol^rves  that  the  admixture  of  foreign  blood  has  considerably 
modified  the  primitive  Qrpe.  Among  the  customs  of  the 
Tibetans,  perhaps  the  most  peculiar  is  polyandry,  the  brothers  in 
a  family  having  one  wife  in  common.  Monogamy,  however,  seems 
to  be  the  rule  among  the  pastoral  tribes,  and  polygamy  is  not 
unknown  in  Tibet,  especially  in  the  eastern  parts  of  the  coxmtry. 

Their  religion  is  aesciibed  under  Lakaisv. 
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i.«Hiia|».— The  language  of  Tibet  faeare  itt>  tpedd  aane,  it  is 
merely  known  a«  "  The  S(>eech  of  Bgd  or  Tibet,"  namdy,  B<)dskad 
(pronounced  Bkd-kd),  while  the  vernacular  h  called  Jral'Skad  or 
"^vulgar  speech,"  in  contradistinction  to  the  rj*-sa  or  "polite 
respectful  speech  "  of  the  educated  daasee,  and  the  cht'ot'Skod  or 
"  book  language,'*  the  literary  style  in  which  the  icriptuies  and 
other  riaisiral  works  are  written. . 

It  is  not  a  uniform  speech,  but  comprises  several  dialects  which 
have  been  classed  by  Jaeschke  into  three  groups,  namdy  (O  the 
central  or  the  diakctf  of  Lhasa  and  the  central  provinces  of  U  and 
Taang  (including  Spiti)  which  is  the  lingua  franca  d  the  whole 
country,  (a)  the  western  dialects  of  Ladak,  Lahul,  Baltistan  and 
Puri^,  ana  (3)  the  eastern  dialects  of  the  province  d  Khams.  In 
addition  to  these,  however,  are  many  sub-dwkcts  of  Tibetan  spoken 
in  the  frontier  Himalayan  districts  and  states  outside  Tibet,  namely, 
la  Kunawar  and  Bashahr,  Cvarhwal,  Kumaon,  Nepal  including 
especially  the  Serpa  and  Murmi  of  eastern  Nepal,  Sikkim  (where 
the  dialect  is  called  D2njong-k&),  Bhutan  Oho-kft  or  Duk-kft).  all 
of  which  are  afiUiated  to  a  central  group  of  dialects.  Farther  east 
the  Takpa  of  Tawang  in  the  eastern  Assam  Himalayas  appura  to 
Conn  a  transition  between  the  central  and  the  Sifan  group  ofdialects 
<m  the  Chinese  frontier,  which  includes  the  Minyak,  Sui^pan,  Ufan 
and  Tochu  dialects.  On  the  north  bordering  on  Turkestan  the 
dialect  of  the  nomadic  Hor-pa  tribes  is  much  mixed  with  Turkic 
ingredients.  The  number  of  speakers  of  Tibetan  dialects  is  probably 
not  far  short  of  eight  millions. 

Linguistically,  Tibetan  is  allied  to  the  Burmese  languagest  and 
forms  with  the  latter  a  family  of  the  so<alled  Tursnoocythian 
stock  called  "  Tibcto-Burroan  (g.v.).  the  unity  d  which  family 
was  first  recognized  by  Brian  Hodgson  in  1828,  and  indeed 
several  of  the  dialects  of  Tibetan  are  still  only  known  through 
the  copious  vocabularies  collected  by  him.  The  little  that 
was  known  of  the  Tibetan  language  before  Hodg;Bon's  time 
was  mainly  derived  from  the  writings  of  the  Romish  friars  who 
resided  for  several  years  in  Lhasa  in  the  first  half  of  the 
i8th  century.*  The  first  serious  Euroi>ean  student  of  Tibetan 
was  Ceoma  de  Kdrfie  (1784-1843).  an  indefatigable  Hungarian, 
who  devoted  his  life  to  the  study  of  this  language  and  the  ancient 
•Buddhist  records  enshrined  in  its  unknown  literature.  For  this 
purpose  he  resided  like  a  monk  for  several  years  among  the  Iftmas 
at  the  monasteries  of  2^ngla  and  Pukdal  in  2^skar  and  latterly 
at  Kafllim  in  upper  Bashahr,  enjoying  the  assistance  of  learned 
ttmas.  His  Tibekm-Bngfisk  Dictionary,  and  pioneer  Tibetan  Grom^ 
MOT,  both  published  in  i8m,  opened  to  Europeans  the  wajr  to 
acquire  a  knowledge  of  the  Tibetan  language  as  found  in  the  ancient 
classics.*  The  next  great  advance  in  tue  study  of  the  Tibetan 
language  we  owe  to  the  labours  of  H.  A.  Jeaschke  of  the  Moravian 
misMon  which  was  established  in  Ladak  in  1857.  This  scholarly 
linguist,  equipped  with  modem  methods  of  scientific  research,  did  not 
confine  himself  to  the  chssical  period  like  Csoma,  but  extended  his 

^  The  Capuchin  friars  who  were  settled  in  Lhasa  for  a  quarter  Of  a 
century  from  1719  studied  the  language;  two  of  them,  Fnindsco 
Onoio  della  Penna,  well  known  from  hur  aocurate  descr^tion  of 
Tibet,  and  Cassian  di  Maoenta  sent  home  materials  which  were 
utiKzcd  by  the  Augustine  friar  Aug.  Ant.  (}eorgi  of  Rimini  (1711- 
1797)  in  his  Alphaoetum  tibHannm  (Rome,  1763,  4to),  a  ponooous 
and  ooofuscd  compilation,  which  nay  be  still  referred  to,  but  with 
great  cantion.  The  Tibetan  characters  were  drawn  by  Ddbi  Penna 
and  engraved  by  Ant,  Fontarita  in  1738.  In  1830  Abel  R^usat 
publtshed  his  RuJigrehes  tnr  te»  lungiiiet  iartaris,  a  chapter  of  which 
wasdevoted  to  Tibetan. 

'The  fin%  Tibetan  dictionary  for  Europeans  was  a  Dictionary 
of  the  Bketonta  or  Bhutan  Languagt,  published  at  Serampur  near 
Cakrutta  in  1838.  It  was,  however,  erode  and  unedited  and  con- 
tained many  serious  mistakes,  having  been  taken  from  the  MS. 
•otes  of  an  imknown  Italian  priest  Inow  believed  to  be  Father 
Juvenal  of  Agra,  who  had  been  stationed  near  the  frontier  of  Bhutan), 
whose  MS.  was  translated  into  English  by  Fr.  Chr.  G.  Schroeter 
awl  published  without  supervision  by  any  Hbetan  scholar;  and 
Csoma  waa  unaware' of  its  easCenoe  when  compiling  his  dictionary. 
At  St  Petersburg  J.  J.  Schmidt  published  his  Crammatik  dor 
tiboHschou  Sfracko  in  1839  and  his  TibeOsck-doutxkes  WMerbuck 
in  1841,  but  neither  of  these  works  |ustified  the  great  pretensions  of 
the  author,  whose  access  to  Mon^kan  sources  had  enabled  him  to 
enrich  the  results  of  his  labours  with  a  certain  amount  of  information 
unknown  to  his  predecessors.  In  France,  P.  E.  Foucauz  published 
in  1847  a  transition  from  the  Rgya  Ichor  rol-pa,  the  Tibetan  version 
d  the  Lttlita  Vistara,  and  in  1838  a  Gramnuiro  thibitaino;  while 
Ant.  Srhiefner  had  begun  at  St  Petersburg  in  1849  his  series  of 
translations  and  researches.  His  Tibelitche  Sttulien  (1851-1868)  is 
a  valuable  collcctmn  of  documents  kad  observations.     In  1861 


Lensius  published  his  paper  U^er  chineoitchg  ^mA  tibeUsche  Lautoer- 
hdUnisu;  and  after  1864  Uon  Feer  brot.«Lrv»ot  i»  Pa™  ™any 
translations  of  texts  from  Tibetan  Buddhjt? VSrature.    In  1838- 


__  many 

an  Buddhi*?V!i!^ure.  In  1838- 
1849  the  Journal  of  the  Asiatic  Society  Si  "'fli  oublished  com- 
parative vocabularies  of  spoken  and  writ^"  ^S.m  by  Brian  H. 
Hodgson,  and  grammatical  notices  of  Tibi^^<^  T^^^Sint^  to  Csoma's 
iiwanar). 
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lis  CO  tbe  laanmgtt  as  a  whole,  «iid  pfOVMed  Eoropeans 
for  the  .first  time  with  the  means  of  making  a  practical  study  of 
modem  Tibetan  and  the  speech  of  the  people  His  Tibetan-En^ltsh 
Dictionary  and  Tibetan  Grammar  are  models  of  scientific  precision 
and  important  sourpes  of  our  knowledge  of  the  structure  and  develop- 
ment of  the  language,  and  the  fonner  is  not  superseded  by 
Chandra  Das's  Dictionary.* 

The  language  ^waa  first  reduced  ^to  writing  with  the  assistance 
of  Indian  Buddhist  monks  in  the  middle  of  the  7th  century  a.  d.  by 
Thonmi,  a  Tibetan  layman.  The  fetters,  which  are  a  n^ 
form  of  the  Indian  Sanskrit  characten  of  that  perio4» 
follow  the  same  arraiusement  as  their  Sanskritic  prototype.  The 
consonants,  30  in  number,  which  are  deemed  to  possess  an  inherent 
sound  a,  are  the  foUowii^ :  ha,  h'a,  go,  nga,  ^,  ta,  ja,  nya,  ta,  I'a,  da, 
no,  pa,  p*a,  ba,  ma,  fw,  ts  a,  daa,  wa,  »*a,  ta,  *ha,  ya,  ra,la,4'afSa,ha,  a; 
the  soKiaUed  Sanskrit  cerebrals  are  represented  by  the  letters  la, 
t'Ot.  da,  no,  s'a,  turned  the  other  way.  Ya,  when  combined  as  second 
consonant  with  Jk-,  d-.  nt",  is  written  under  the  first  letter.  Ra,  when 
combined  as  second  letter  with  Jk-,  ^,  P',  is  written  under  the  firsts 
and  when  combined  with  another  consonant  as  first  letter  over  the 
second.  The  voweb  an  a,  i,  u,  0,  o,  wUch  are  not  distinguished 
as  long  or  short  in  writing,  except  in  loan  words  transcribed  from  the 
Sanskrit,  &c,  though  they  are  so  in  the  vernaculan  in  the  case  of 
words  altered  by  phonetic  detrition.  By  means  ct  agglutibation,  that 
is,  by  adding  to  the  bases  form-words  as  prefijces,  sufl&xes  or  infixe^ 
the  Tibetan  language  has  devebped  a  considerable  grammatical 
system  and  ia  now  agglutinating  rather  than  isolating.  Agglomera- 
tioos  of  consonants  are  often  met  with  as  initials,  giving  the  appear- 
anoe  of  telescoped  words— «n  appearance  which  historical  etymoloey 
often  confiima.  Many  of  these  initial  consonants  are  alent  in  the 
dialects  of  the  central  provinces,  or  have  been  resolved  intoa  simpler 
one  of  another  character.  The  kmguage  is  much  ruled  by  laws  of 
euphony,  which  have  been  strictiy  formulated  by  native  gram- 
marians. Among  the  initials,  five,  viz.  g,  d,  b,  m,  *h,  are  regarded  as 
prefixes,  and  are  called  so  for  all  purpoeoi^  though  they  belong 
sometimes  to  the  stem.  Asarufenoneov  these  fetten  can  be  placed 
before  any  of  the  same  oiganic  dasb  Post-powtions,  poor  oa  and 
sio,  are  required  by  the  noun  (substantive  or  adjective)  that  is  to 
be  singled  out;  po  oc  bo  (masc.)  and  mo  (fem.)  are  used  for  dis- 
tinction of  gender  or  for  em|>hatts.  The  cases  of  nouns  are  indicated 
by  stiffiwps,  which  vary  thor  initials  acootding  to  the  fiuoal  of  the 
nouns.  The  i^ural  is  denoted  when  required  by  adding  one  of 
several  words  of  plurality.  When  several  words  are  connected  in 
a  sentence  they  seldom  require  more  than  one  case  element,  and  that 
comes  last.  There  are  personal,  demonstrative,  interrogative  and 
reflexive  pronouns,  as  well  as  an  indefinite  article^  which  is  also  the 
numeral  for  "  on&"  Th^  penooal  pronouns  are  rq)laced  by  various 
terms  of  respect  when  speaking  to  or  before  superiors,  and  there  are 
many  words  besides  which  are  only  employed  in  ceremonial  language. 


*  Jaeschke  from  18G0  to  1867  made  several  important  communica- 
tions,  chiefly  with  reference  to  the  phonetics  and  the  dialectical 
proounciatioa,  to  the  academies  of  Berlin  and  St  Petersburg,  and  in 
the  JonriMf  of  the  Astatk  Society  of  Bengal.  In  1868  at  Kyelang 
he  published  by  lithography  A  Short  Practical  Grammar  ef  tho 
Tibetan  Lanpiag/e,  xoith  sf^dal  referenu  to  tho  spoken  diaUcts,  and 
the  foUowinsr  year  a  RomaniMed  Tibetan  and  Bn^h  DicHonary. 
He  also  pubBshed  hi  i87i>i876  at  Gnadau  in  Pruana  by  the  same 
proocas  a  Hbetaa  and  (German  dictionary.  Afterwards  he  prepared' 
tor  the  English  (Sovemmeot  a  Tibetan-Engfish  Dictionary,  with 
special  reference  to  the  preeailing  dialects,  in  1881.  Dr  H.  Wenxel, 
one  of  his  pupils,  edited  in  1883  from  his  M&  a  Simfdified  Tibetan 
Grammar,  Major  Th.  H.  Lewin  with  the  help  of  a  Sikkimese  lama 
compyed  A  Manual  of  r«6«tais,  or  rather  a  series  of  coUoquial 
phiMea  in  the  Sikkimese  dialect,  in  1879.    In  1804  Mr  Cranam 


CUtptain  H.  Ramsay  published  at  Lahore  his  useful  Practical 
Dictionary  of  Western  Tibet.  In  i^  was  brought  out  at  Cafeutta 
Sarat  Chanara  Das's  TibeUm  Batgfish  Dictionary  with  Sanskrit  syno* 
nyms,  a  massive  volume  oompifed  with  the  aid'  of  Tibetan  lamas 
and  edited  by  Graham  Sandbag  and  the  Moravian  missionary  A.- W. 
Heyde.  The  Tibetan  Manual  by  V.  C.  Henderson  (1903)  is  a  useful 
work,  and  so  is.the  Manual  of  CoUoquial  Tibetan  by  C.  A.  Bell 
(Cakotta.   1905),  which  has  full  English-Tibetan  vocabularies, 

Xaduated  exercises  and  examples  in  the  Lhasa  dialect  of  to-day. 
n  interesting  and  important  analysis  of  many  of  the  dialects  and 
of  the  generaTstmcture  of  the  langUMe  has  been  made  by  Dr  G.  A. 
Grierson,  with  the  collaboration  of  IJ^  S.  Konow^  in  hb  lAngmstic 
Suroey  of  India  (1908).  As  reganU  native  phUokigy,  the  most 
ancient  woric  extant  is  a  grammar  of  the  Tibetan  tongue  preserved 
in  the  B^n-kgyur  (rodo  cxxiv.).  This  collection  also  contains 
other  works  of  the  same  kind,  dictionaries  by  later  writers,  transla- 
tions of  many  Sanskrit  works  on  grammar,  vocabulary,  9bc.,  and 
bUingual  dictionaries,  Sanskrit  and  Tibetan.  As  separate  publica- 
tions there  are  several  vocabularies  of  Chinese  and  Tibetan ;  Mongol 
and  Tibetan:  Chinese.  Manchu.  Mongol.  Oeldt.  Tibetan  and 
Turkids;  Tibetan.  Sanskrit,  Manchu,  Monsd  and  Chinese. 
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The  verb,  which  it  properiy  «  Idad  of  noaa  or  partidpla,  hti  no 
element  of  penon,  and  oenoCea  the  condition*  of  tenae  and  mood  by 
an  external  and  internal  inflexion,  or  the  addition  of  auxiliary  verbis 
and  suffixes  when  the  stem  b  not  suiceptible  of  inflexion,  to  that 
instead  of  saying  "  I  go,"  a  Tibetan  says  "  my  going."  The  conditions 
which  approximate  most  dosely  to  our  present,  perfect,  future 
and  imperative  are  marked  either  by  aspiration  ef  the  initial  or  by 
one  of  the  five  prefix  consonants  aooording  to  the  rules  of  euphony, 
and  the  whole  looks- like  a  former  system  thrown  into  confusioi^ 
and  disorder  by  phonetic  decay.  As  to  the  internal  vowel, 
a  or  0  in  the  present  tends  to  become  o  in  the  imperative,  the 
s  changing  to  a  in  the  past  and  future;  «  and  u  are  less  liable  to 
change.  A  final  s  is  also  occasionally  added.  Only  a  limited 
number  of  verbs  are  capable  fA  four  changes;  some  cannot  assume 
more  than  three,  some  two,  and  maiiy  only  one.  This  deficiency  is 
made  up  by  the  addition  of  auxiliaries  or  suflixes.  There  are  no 
numeral  auxiliaries  or  segre^tives  used  in  counting,  as  in  many 
languages  of  eastern  Asia,  though  words  expressive  of  a 
collective  or  integral  are  often  used  after  the  tens,  sometimes  after 
a  smaller  number.  A  good  deal  of  new  research  on  the  grammar 
is  to  be  found  in  Grierson's  Linguistic  Suney  9f  India,  past  III., 
1908.  In  scientific  and  astrological  works,  the  nnmoals,  as  in 
Sanskrit,  are  tycpnaaed  by  symbolical  words.  In  the  older  of  the 
sentence  the  substantive  precedes  the  adjective  and  the  verb  stands 
last;  the  object  and  the  adverb  precede  the  verb,  and  the  genitive 
brecedes  the  noun  on  ynhich  it  depends — this  contrasts  with  toe  order 
m  the  isobttng  Chinese,  where  the  order  is  subject,  verb,  object.  An 
active  or  causal  verb  reauires  before  it  the  instrumental  instead 
of  the  nominative  case,  which  goes  only  before  a  neuter  or  intrann- 
tive  verb.  The  chief  differences  between  the  classical  language  of 
the  Tibetan  translators  of  the  9th  century  and  the  vemacubu',  as 
well  as  the  language  of  native  words,  existed  in  vocabulary,  phrase- 
crfogy  and  grammatical  structure,  and  arose  from  the  influence  of 
the  tran^ted  texts. 

-  The  Tibetan  language,  presenting  such  marked  differences  between 
its  written  and  spoken  forms,  has  a  g;reat  interest  for  philologists, 
nihlkirr  ^^  account  of  its  bearing  on  the  history  or  the  mono- 
rmmumgj  >  »mt}ic  languages  of  eastern  Asia,  with  their  so-called 
**  isolation '  or  absence  of  form-words  and  consequently  of  gram- 
matical forms.  Is  the  Tibetan  a  monosyllabic  language  paasmip  to 
agglutination,  or  the  reverse?  The  question  has  turned  mainly 
npon  the  elucidation  of  the  phenomenon  of  iht  silent  letters,  gene' 
rally  prefixed,  which  differentiate  the  spelling  of  many  words  Trom 
their  pronunciation,  in  the  central  dialect  or  current  speech  of 
Lhasa.  Rftmusat  ratlier  dubk>usly  suggested,  while  Schmidt  and 
Schiefner  maintained,  that  the  silent  letters  were  a  device  of  tjTam- 
mariaiis  to  distinguish  in  writing  words  which  were  not  distinguished 
in  speech.  But  this  convenient  opinion  was  not  sufficient  for  a 
gennal  explanation,  bein^  supported  by  only  a  few  cases.  Among 
these  are— (a)  the  addition  oif  nlent  letters  to  forogn  words  in 
analogy  with  iAdtr  terms  of  the  language  (e.g.  the  Persian  tadjik  was 
transcribed  staggrig  or  "  tieer-leopaidj"  because  the  foreign  term 
left  untouched  would  have  been ^peamngless  for  Tibetan  readers); 
(b)  the  addition  for  the  sake  of  (imformity  of  prefixed  letters  to  words 
etymolcMrically  deprived  of  them;  {c)  the  prpDable  addition  of  letters 
by  the  Buddhist  teachers  from  India  to  Tibetan  words  in  order  to 
make  them  more  nmilar  to  Sanskrit  expressions  (for  instance  rye- 
for  "  king,"  written  in  imitation  of  raja,  though  the  original  word 
was  j«  or  f  As,  as  is  shown  by  cognate  langiages).  On  the  other  hand, 
while  phonetically  the  above  explanation  was  not  inconristent 
with  such  cases  as  rka  dJkah,  b&ah,  bsiko,  and  mm,  ruM,  ngag, 
sMfogs,  liffo,  sfod  and  brtw,  brdsim.  dhyar.  ftc,  where  the 
itaiicuied  letters  are  pronounced  in  full  and  the  others  are  left 
aside,  it  failed  to  exmain  otiier  cases,  such  as  dgra,  mgron,  spyod, 
spyan,  sbrang,  sbrult  Mro,  k*ri,  krad,  k'rims,  Jb'rvs,  ftc.,  pronounced 
4a,  ion,  lad,  or  hrod,  ten,  dang,.  4eu,  (a,  ti,  lad  or  Uk,  rim,  tu,  ftc, 
and  many  others,  where  the  spoken  forms  are  obvioudy  the 
alteration  by  wear  and  tear  of  sounds  originally  similar  to  the 
written  forms.  Csoma  de  KfirOs,  who  was  acquainted  with  the 
somewhat  archaic  sounds  of  Ladalc,  was  able  to  point  to  only 
a  few  letters  as  silent.  Foucaux,  in  his  Gronmoirt  (1858). 
quoted  a  fragment  from  a  native  work  on  grammar  several 
centuries  old,  in  which  the  pronunciation  Of  the  supposed  silent 
letters  is  carefully  described.  Since  then  the  problem  has 
been  disentangled;  and  now  minor  points  only  remain  to  be 
cleared  up.  Jaeschke  devoted  ^>ecial  attention  to  the  dialectical 
sounds,  and  showed  in  several  papers  and  by  the  comparative 
table  prefixed  to  his  dictbnary  that  in  the  western  and  eastern 
dialects  these  soonds  coneqxmd  more  or  less  closely  to  the  written 
forms. 

Jaeschke  first  noted  the  existence  of  tones  in  Tibetan,  and  these 
have  been  foand  by  Professor  Coniady  to  have  devebped  on  the 
yuj  ,  same  lines  as  in  Chinese.  Thus  intransitive  bases  seem 
*  to  have  begun  only  with  soft  consonants,  and  it  is 
doubtful  whether  the  parent  tongue  possessed  hard  consonants  at 
all;  while  transitive  bases  were  fonned  by  hardening  of  the  initial 
coasonanu  and  at  the  same  time  pronouncing  the  words  in  a  higher 
tone,  and  these  two  latter  changes  are  supposed  to  have  been 
indicated  by  a  prefix  to  tho  bascwowL    Many  ol  these  old  soft 
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Initial  eoosonaatt  which  tie  now  hardened  ia  the  modem  dlalecta 
are  preserved  in  classical  Tibeun,  <.«.  in  Tibetan  of  the  7tfa  to  the 
9th  century  a.d.    The  old  language  seems  to  have  prooounced 

Prefixes  extensively  a^iich  in  modem  pronunciation  in  central 
ibet  are  laisdy  lost,  whilst  the  soft  initials  have  become  aspi- 
rated or  hardeaed  and  tones  have  developed,  and  in  the  west 
and  east,  wheieprefixes and  soft  initials  have  been  preserved,  there 
are  no  tones.  Thus  the  valuable  testimony  of  these  dialects  may  be 
added  to  the  evidence  furnished  by  foreign  transcriptions  of  Tibetan 
words,  loan  words  in  conterminous  languages,  and  words  of  common 
descent  in  kindred  tongues.  And  the  whole  shows  plainly  that  the 
written  forms  of  words  which  are  not  of  later  remodelling  are  really 
the  representatives  of  the  pronunciation  of  the  language  as  it  was 
spoken  at  the  time  of  the  transcription. 

The  concurrenee  of  the  evidence  indicated  above  enables  qs  to 
form  the  following  outline  of  the  evolution  of  Tibetan.  In  the  9th 
century,  as  shown  by  the  bilingual  Tibeto-Chinese  edict  at  Lhasa, 
there  was  relatively  little  difference  between  the  spoken  and  the 
written  language.  Soon  afterwards,  when  the  language  was 
extended  to  the  westem  valley,  many  of  the  pre&ced  sind  most  o£ 
the  important  consonants  vanished  from  the  qx>ken  words.  The 
yo-lsg  and  ra-lag,  or  y  and  r  subscript,  and  the  s  after  vowels  and 
consonants,  were  stiliin  force.  The  next  change  took  place  in  the 
central  provinces;  the  ra-tags  were  altered  into  cerebral  dentals, 
and  the  ya-tags  became  6.  Later  on  the  superscribed  letters  and 
finals  d  and  s  disappeared,  except  in  the  east  and  west.  It  was  at 
this  Stan  that  the  language  spread  in  I^hul  and  Spiti.  where  Che 
superscnbed  letters  were  silent,  the  d  and  g  finals  were  hardly  heard, 
and  as,  as,  us  were  ai,  ai,  ui.  The  words  introduced  from  Tibet 
into  the  border  languages  at  that  time  differ  greatly  from  those 
introduced  at  an  earlier  period.  The  other  changes  are  more  recent 
and  restricted  to  the  provinces  of  U  and  Tsang.  The  vowd  sounds 
ai,  ai,  ui  have  become  l,d,U;  and  a.  0,  «  before  the  finals  d  and  a 
are  now  d,  9,  U.  The  mediae  have  become  aspirate  tenues  with  a 
low  intonation,  which  also  marks  the  words  having  a  simple  initial 
consonant  I  while  the  former  aspirates  and  the  comploc  initials 
mmplified  in  speech  are  uttered  with  a  high  tone,  or,  as  the  Tibetans 
say,  "  with  a  woman's  voice,"  shrill  and  rapidly.  An  inhabitant 
o(  Lhasa,  for  exam|)le,  finds  the  distinction  oetween  s*  and  s*,  or 
between  s  and  s,  not  in  the  consonant,  but  in  the  tone,  pronouncing  f 
and  s  with  a  high  note  and  s*  and  «  with  a  low  one.  The  introductiott 
of  the -important  compensation  of  tones  to  balance  phonetic  losses 
had  btgan  several  centuries  before,  as  appears  from  a  Tibetan  MSt. 
(No.  462fr  St  Petersburg)  partly  published  by  Jaeschke  (Monatsber. 
Akad,  Bert.,  1867).  A  few  instances  will  serve  to  illustrate  what 
has  been  said.  In  the  bilingual  inscriptions,  Tibetan  and  Chinese, 
set  up  at  Lhasa  in  812,  and  pubUshed  by  Bushed  in.i88o,  we  remark 
that  the  silent  letters  werepronounced :  Tib.  spudgyaX,  now  Pugyalt 
b  rendered  svh-p<4^  in  Chinese  symbols;  kkri,  now  /'•',  u  kiek-li; 
kkrong  b  p«k-lung;  snyan  b  skek^jok  and  su-njok;  snmg  b  su-lun, 
su4ung  and  si4img.  These  transcriptions  show  by  their  variety 
that  they  were  made  from  the  spoken  ami  not  front  the  written  forms, 
and,  conudering  the  limited  capacities  of  Chinese  orthoepy,  were 
the  nearest  attempt  at  rendering  the  Tibetan  sounds.  Spra  or  spreu 
(a  monkey),  now  altered  into  deu  at  Lhasa,  feu  in  Labul,  Spiti  and 
Tsiog.  b  still  more  recognisabb  in  the  Gyarung  skepri  and  in  the 
following  degenerated  fonaa—sk^eu  in  Ladak,  sireu^  in  Khams  and 
in  cognate  umguagcsj  seba  in  Limbu,  sakem  in  Lepcha,  timai  in 


Gyarung,  k'oro-  in  Sokpa,  k'orok,  k'alek  in  Kiranti,  ftc    Grang-pO' 


(cold),  spoken  famma,  u  still  graag'Vao  in  Takpa,  k'yam  ia  Burmese, 
ftc  A  respectful  word  for  "  head  "  b  iZ,  written  dbu,  which  finds 
its  cognates  in  Murmi  tkebo,  Sibsagar  Miri.  Ai&,  ftc.  Bya  (biid), 
spoken  cka,  b  still  ^  in  Gyarung.  Bfjod  (to  speak),  proaoanced 
jod,  b  cognate  to  the  Burmese  pyauktso,  the  Garo  krot,  ftc.  The 
word  for^'  cowries  "  b  *gron'  m  written,  rwas-  in  spoken  Tibetan, 
and  gfwa  in  written  Burmese;  stop  {to  leara),  s|M>ken  lop,  b  slap  in 
Mebm.  '*  Moon  "  is  tlava  in  written  and  dawa  in  spoken  bnniage, 
in  which  •oa  b  a  suffix ;  the  word  itself  b  tia-,  cognate  to  the  Mongol 
ssara,  Sokpa  sara,  Gyarung  UsHe,  Vayn  ekolo,  ftc.  The  common 
spoken  word  for  "  head  "  b  gs.  written  mga,  to  which  the  Manipiiri 
moko  and  the  Mishmi  mkura  are  rebted.  Sometimes  the  written 
forms  correspond  to  double  words  which  have  disappeared.  For 
instance,  gye  (eight),  which  b  written  brgyad  and  still  spoken  vrnad 
in  Balti  in  the  west  and  Khams  in  the  east,  b  gydd  in  Ladak,  Lahul, 
Tsang  and  U.  The  same  word  does  not  appear  elsewhere;  but  we 
find  its  two  parts  separately,  snch  as  Gurung  pre,  M  urmi  pre,  Taksya 
^0  and  Takpa  r^,Serpafie,(Wrocto,  ftc  JSIs  (hone)  b  reduced 
to  (a  in  speech,  but  we  find  ri,  rkyi,  rok  in  Sokpa,  Horpa,  Tocho, 
Minyak,  and  td,  tak,  lek,  fay  in  Lhopa,  Serpa,  Murmi,  Kami,  Xakpa. 
ftc.  both  with  the  same  meaning.  Such  are  the  various  pieces  of 
evidence  obtained  from  an  endless  number  of  instances.  The  cases 
referred  to  above  do  not.  owing  to  the  difference  of  the  causes,  yield 
to  any  explanation  of  this  kind<  And  it  must  be  admitted  that  thers 
are  also  many  cases,  some  of  them  caused  by  irrq^larities  of  writing, 
modification  ol  dpdling  by  decay,  and  by  a  probable  use  of  pre* 
fixes  still  ttnasoertainea,  which  also  resist  explanation,  though  tht 
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aflBOUAt  hut  given  stands  good  wlutaver  solutkin  the  qiwition  of 
ppefism  may  moeive  in  (utore. 

Ldsratarf.— Tht  feligiotts  literature,  which  is  very  oonsiderabie, 
is  referred  to  under  Lamaisu.  The  non-teligious  Uteratuie  of  Tibet 
is  not  extennve,  probably  owing  to  the  printing  being  in  the  hands  of 
the  priests.  One  of  the  most  popular  And  widely  cireulated  books  is 
called  The  Hundred  Thousand  Songs  oj  Ike  Vemerable  UHaraspa. 
Their  author  Milaraspa  (unless  the  work  should  be  attributed  to 
his  disciples),  often  called  Mib,  was  a  Buddhist  ascetic  of  the  nth 
century,  who,  during  the  intervals  of  meditation  travelled  through 
the  southern  part  01  middle  Tibet  as  a  mendicant  friar,  instructing 
the  people  by  his  improvisations  in  poetry  and  song,  prosel^rtising, 
refuting  and  converting  heretics,  and  working  manifold  miracles 
His  legends  are  not  without  wit  and  poetkiaf  merit.    An  equally 

Epular  book  is  the  Love  Songs  oJ  Ts'angs-dbyangs  rgyamts'Ot  attn- 
ted  to  the  dissipated  young  Dalai  l&nna  who  was  deposed  in  1701 
e  Lhasa).  There  are  a  number  of  poems  written  in  an  elevated 
style,  also  dramatic  works  chiefly  of  the  character  of  mystery  plays, 
and  collections  of  fairy  tales  and  fables.  The  Kes<tr  Epic,  which 
has  been  translated  by  A.  H.  Francke  under  the  title  of  the  Kesar 
Soga,  is  a  widely  known  tale  of  a  heroic  warrior  king  of  northern  Asia 
named  Kesar  (believed  by  some  to  be  a  tnanacription  of  "  Caar  "), 
but  it  is  not  found  as  a  printed  book.  Several  collections  of  folk 
songs  have  also  been  pubbshed  by  A.  Francke  from  Ladalc  A  long 
storv  book,  called  the^Djiung  yi  (Sgrmngs  gyi  gsungs  f),  and  regarded 
as  the  national  epic  in  Kh&m,  has  been  partly  seen  by  Deqiodins 
and  Baber.  It  is  in  prose ;  but  the  dialogue,  intenpersed  with  songs, 
is  metrical,  and  is  much  more  extensive  than  the  prose  framework. 
Religious  discussions  and  philosophical  dissertations  alternate  with 
comic  episodes.  It  inclijdes  three  divisions— the  Djtung  ling, 
which  describes  the  invasion  <^  part  of  Tibet  by  the  Djiung  or 
Moso;  the  Hor  ling,  which  recounts  the  conquest  of  the  Hor  (Turk 
tribes)  by  the  Tibetans,  and  conveys  much  historical  information 
in  a  tale  of  magic  and  marvel;  and  the  JDJta  ling  (Chinese  division), 
which  narrates  a  contest  of  unknown  date  between  the  Tibetans 
and  the  Chinese.  This  work  has  apparently  never  been  published, 
and  even  the  ^manuscripts  of  the  three  divisions  cannot,  says  Baber, 
be  obtained  in  a  complete  form.  But  every  Tibetan,  or  at  least 
every  native  of  Khftm,  who  possesses  any  education,  is  able  to  recite 
or  to  chant  ilassages  of  great  length.  Another  Tibetan  epic  in 
Kbaur,  the  Cyaldrung,  praises  Dagyolot^,  a  famous  warrior  who 
subdued  the  SAV^gt  men  of  Kh&m.  Dramatic  works  exist,  as  al$o 
a  version  of  the  Kamayana  in  the  first  volume  of  the  Bstedls'ogs  of 
the  Bstan-hgyur. 

Writing. — Writing  was  not  introduced  until  the  7th  century. 
Notched  sticks  {shing-chram)  and  knotted  cords  were  in  current  use, 
but  the  latter  contrivance  is  only  faintly  alluded  to  in  the  Tibetan 
r«:ords,  while  of  the  other  there  are  numerous  examples.  No 
mention  is  anywhere  made  of  a  hieroglyphical  writins.  but  on  the 
eastern  frontier  the  medicine-men  or  lomba  of  the  Moso  have  a 
peculiar  pictorial  writing,  which  is  known  in  Europe  from  two 
published^MSS.  (in  7ourn.  Roy.  Asiatic  Soc.,  188^,  vol.  xvii.) ;  though 
apparently  now  confined  solely  to  purposes  of  witchcraft,  it  perhaps 
contains  survivals  of  a  former  extensive  system  superseded  by  tne 
alphabetic  writing  introduced  from  India.  According  to  tradition 
i— 'a  tradition  of  which  the  details  are  still  open  to  criticism — the 
alphabet  was  introducedfrom  India  by  Tonmi,  a  lay  Tibetan  minister 
wno  was  sent  to  India  in  6^3  by  King  Srons-btsan  to  study  the 
Sanskrit  language  and  Bi|ddnist  literature.  Tonmi  introduced  the 
modified  Sanslcntic  "  writmg  in  thirty  characters  "  (already  detailed 
under  Language  and  six  of  which  do  not  exist  in  Sanskrit)  in  two 
styles— the  "thick  letters"  or  "letters  with  heads"  (h-cAVh), 
now  commonly  used  in  printed  books,  and  the  half-cursive  "  cornered 
tetters,"  so  called  from  their  less  regular  heads.  The  former 
are  traditionally  said  to  have  been  derived  from  the  Landza 
character.  The  Landza  of  Nepal,  however,  is  certainly  not  the  origin 
of  the  Tibetan  letter,  but  rather  an  ornamental  development  of  the 
parent  letter.    The  close  resemblance  of  the  Tibetan  characters 

with  heads  "  to  the  Gupta  inscriptions  of  Allahabad  shows  them 
to  have  been  derived  from  the  monumental  writing  of  the  period: 
and  various  arguments  appear  to  show  that  the  other  Tibetan 
letters  came  from  the  same  Indian  character  in  the  style  In  which 
it  was  used  in  common  life.  The  Tibetan  half-cursive  was  further 
developed  into  the  more  current  "  headless  "  {u-med)  charaaers,  of 
whk:h  there  are  several  styles.  The  ancient  manuscripts  discovered 
by  Dr  M.  Aurel  Stein  in  Khotan  seem  to  include  yety  early,  if  not 
the  earliest  known,  Tibetan  documents.  (L.  A.  WT;  T.  de  L.) 

PolUical  Divisions. — Tibetans  divide  t)ieir  country  into  five 
provinces:  (i)  Amdo,  which  comprises  that  part  of  the  Chinese 
province  of  Ransnh  which  is  inhabited  by  Tibetans,  and  Koko 
Nor  region,  extending  southwards  to  the  Yellow  river  and  west- 
wards as  far  as  the  Tsaidam.  Amdo  is  inhabited  in  its  eastern 
part  by  Tibetans,  called  Rongwa  or  "  ravine-folk,"  who  are 
agriculturists,  and  in  the  western  by  pastoral  tribes,  collec- 
tively called  Panaka  or  the  Three  Panakas,  (2)  Khams  or 
Kkamdo,  which  includes  all  eastern  Tibet  between  the  Chinese 
provinces  of  Szecbuen  and  Yunnan,  and  the  d'«ctnct  of  Lhorong 


Jong,  vhich  forut  the  easten  border  ol  the  Lhaaa-govemed 
territory.  This  province  is  divided  into  the  five  Horba  tribes,  the 
eighteen  Nyarong  states  in  the  valley  of  the  upper  Yalung,  and 
the  districu  of  Utang,  Batang,  DergS,  Gartok  Chiamdo  and 
Draya.  In  Khamdo,  but  subj^  to  the  direct  rule  of  Lhasa, 
are  several  small  districts,  the  principal  are  Nyarong,  Tsarong, 
and  Mar  Kbams  or  **  Loiwtt  Khamda"  Most  of  these  districts 
are  governed  by  diba  or  chiefs,  while  a  few  have  kings  or  gyaip^t 
the  most  powerful  of  the  latter  being  the  king  of  D«rgC,  famous 
for  its  inlaid  metal  and  leather  work,  and  of  Chagia,  or,  as  it  is 
better  known,  Tachienln,  as  it  is  called  by  the  Chinese  or  the 
Dartsemdo  of  the  Tibetans,  the  headquarters  oi  the  tea  trade 
with  China.  Khamdo  is  under  the  direct  rule  of  the  Chinese 
provincial  authorities  of  SxechueiL  Some  of  its  rulers  send  also 
tribute  missions  to  Peking.  For  convenience  of  classification 
we  may  include  in  Khamdo  a  long  strip  of  country  extending 
along  the  northern  border  of  the  Lhasa  territ6ry  of  Lhorong 
jong  and  Larego  as  far  as  Tengri  Nor,  and  bounded  to  the  north 
by  the  I>ang4a  mountains,  which  is  designated  by  Tibetans  as 
Gyadt  or  "  the  Chinese  pirovince."  This  strip  of  coiutry  has  its 
own  native  chiefs,  but  a  under  the  .control  of  a  high  Manchu 
ofiicer  stationed  at 'Lhasa,  known  coUoquially  as  the  "super- 
intendent of  savage  tribes."  (3)  The  third  political  division  of 
Tibet  is  0  (written  Dbus),  meaning  "  Central."  It  inchides 
Lhasa  and  a  la^e  number  of  outlying  districts  in  south-eastern 
Tibet,  such  as  Po,  Pemakoicfaen,  Zayul.  The  pastmal  or  Dokpa 
tribes,  north  and  north«east  of  Tengri  Not,  are  also  under  its 
nde.  (4)  The  fourth  division  of  Tibet,  called  Tseng,  includes 
all  south-west  Tibet  from  the  Lhasa  or  Central  province  to  the 
Indian  frontier  as  far  as  Lake  Manasarowar.  (s)  The  fifth  divi* 
sion,  called  Ndri  (Mngab-ris)  by  the  Tibetans  or  HOndisk  by  the 
Indhms,  who  call  the  inhabitants  Hfiniyas,  comprises  the  whole 
country  around  the  sources  and  along  the  upper  course  of  the 
Indtis  and  the  Sutlej,  and  also  all  north-western  Tibet  generally, 
as  far  as  Ladak  and  the  border  of  Kashmir.  Tsang  and  Nari  are 
under  the  rule  of  Lhasa,  all  the  high  civil  and  military  authorities 
in  these  provinces,  holding  their  offices  from  it.  These  five 
provinces,  however,  do  not  include  the  elevated  steppes  of 
Tsaidam  (eatendtng  between  the  Kuen-lun  and  the  Alijm  Tagh 
or  Nan  Shan  ranges),  inhabited  by  a  mixed  race  of  marauding 
people,  Tunguts  and  Mongols.  Yet  Tsaidam  is  geographically 
but  a  northern  extension  of  the  great  Tibetan  plateau,  and  in 
most  of  its  essential  physical  features  it  is  more  closely  allied 
to  the  Chang-t'ang  of  the  south  than  to  the  great  sandy 
depressbns  of  Chinese  Turkestan  or  Mongdia  on  the  north. 

GooemmenL — ^Though  the  whde  of  Tibet  is  under  the  susetaisty 
of  China,  the  government  of  the  country  is  divided  into  two 
distinct  administrations,  the  one  under  the  rule  of  the  Dalai 
lama  ot  Lhasa,  the  other  under  local  kings  or  chiefs,  and  com- 
prising a  number  of  ecclesiastical  fiefs.  Both  are  directed  and 
controlled  by  the  high  Chinese  oflkials  residing  at  Lhasa,  Sining 
Fu,  and  the  capital  <rf  the  Chinese  province  of  Szechuen.  North- 
eastern Tibet  or  Amdo,  and  also  a  portion  of  Khamdo,  are  under 
the  supervision  of  a  high  official  (Manchu)  residing  at  Sining  Fu 
in  Kansuh,  whose  title  is  Imperial  Controller- General  of  Koko  Nor. 
The  native  chiefs  of  the  Panaka  and  other  Tibetan  tribes  of  this 
region  are  styled  plhnbo  (''  official "  or  "  headman  ")  by  both  the 
natives  and  the  Chinese.  The  region  under  the  supervision  of 
the  imperial  controller  includes  all  the  countries  north  of  the 
upper  course  of  the  Dre  chu  (Yangtsse-kiang).  The  people  pay 
a  small  poll-tax  to  China,  and  are  exempted  from  any  other 
Impost;  th^  also  pay  a  small  tax  in  kind,  sheep,  butter,  &c.,  to 
their  chiefs.  The  province  of  Khamdo,  including  all  eastern 
Tibet,  is  governed  by  local  chiefs,  styled  ty<^t^*  **  king,"  and 
diba,  "chief,"  succession  to  the  chieftainship  being  usually 
assured  to  the  eldest  son  not  a  lama.  Each  chief  appoints  a 
certain  number  of  civil  and  military  officers  to  assist  in  the  govern- 
ment of  the  country,  and  each  village  has  its  headman  or  besi, 
also  an  hereditary  office.  None  of  these  officials  receive  salaries; 
they  are  only  exempt  from  taxation,  and  some  have  grants  of 
land  made  to  them.  The  only  tax  paid  to  China  is  a  so-called 
"  horse-tax  "  of  about  sd.  for  each  family.    Once  in  every  five 
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yean  the  chiefs  send  a  tribute  misiioii  to  the  capital  of  Ssechuen, 
and  once  every  ten  years  to  Peking,  but  the  trtt>ute  sent  is  purely 
nominal.  The  Chinese  maintain  a  few  small  military  posts  with 
from  six  or  eight  to  twenty  men  stationed  in  them ;  they  are  under 
the  orders  of  a  colonel  residing  at  Tachienlu.  There  are  abo  a 
few  lama  chiefs. 

The  part  of  Tibet  under  the  rule  of  Lhasa,  by  far  the  largest 
and  wealthiest,  includes  the  central  province  of  0,  Tsang,  Nari 
and  a  number  of  large  outlying  districts  in  southern  and  even  in 
eastern  Tibet.  The  central  government  of  this  part  of  the  country 
is  at  Lhasa;  the  nominal  head  is  the  Dalai  lama  or  grand  lama. 
The  Tashi  lama  or  head  of  the  monastery  of  TashiUiunpo  near 
Shigatse  is  inferior  to  the  Dalai  lama  in  secular  authority,  of 
which,  indeed,  he  has  little — ^much  less  than  formerly^ — but  he  is 
considered  by  some  of  his  worshippers  actually  superior  to  him 
in  religious  rank.  The  person  next  in  consideration  to  the  two 
great  lamas  is  the  regent,  who  is  an  ecclesiastic  appointed  during 
the  minority  of  each  Dalai  lama.  Under  him  are  four  ministers 
of  state  {ska-pi  or  kaldn)^  who  divide  among  themselves,  under 
the  immediate  supervision  of  the  two  imperial  Chinese  residents 
(or  amban),  the  management  of  all  secular  affairs  of  the  country. 
There  is  also  a  Tsong-du  or  National  Assembly,  divided  into  a 
greater  assembly,  including  all  government  offidab,  and  called 
together  only  to  decide  on  matters  of  supreme  importance,  and  a 
lesser  assembly,  consisting  of  certain  high  officials  of  Uiasa, 
noblemen,  and  delegates  from  the  monasteries  of  Debung,  Sera 
and  Galdan,  and  fairly  OMistantly  in  session.  The  Tsong-du 
discusses  all  matters  of  importance,  especially  rebiting  to  fordgn 
policy,  and  its  decisions  are  final.  The  army  is  under  thecommand 
of  the  senior  Chinese  ambau,  a  Tibetan  generalissimo  or  mag-pSn^ 
and  six  Tibetan  generals  {dah-pSn or  de-pSn).  The  mUitary  duties 
of  the  generals  are  slight,  but  their  political  status  is  high. 
Under  the  dak-plht  are  six  rilpdn  or  colonels,  and  a  number  of 
subordinate  officers.  The  regular  army  consists  (in  theory)  of 
6000  men,  on  active  service  for  three  years,  and  at  home  on  half* 
pay  for  three  years.  After  the  six  years  they  pass  into  the 
reserve  or  militia  (ytdmag).  The  taxes  paid  to  the  Lhasa  govern- 
ment are  mostly  in  kind,  sheep,  ponies,  meal,  butter,  wool, 
native  cloth,  &c.,  and  the  coin  paid  is  said  to  be  about  £30,000 
ounces  of  silver  a  year.  Chandra  Das  states  th:U  the  crown 
revenues  of  Lhasa  amount  to  about  9,000,000  rupees  annuadly. 
All  high  Tibetan  offidab,  whether  ecclesiastics  or  laymen,  are 
appointed  subject  to  confirmation  by  the  Chinese  government. 
The  administrative  subdivisions  of  the  Lhasa  country,  of  which 
there  are  fifty-four,  are  called  y<mg,  or  "  prefecture,"  each  of  which 
is  under  the  rule  of  two  jong-pan,  the  one  a  lama,  the  other  a 
layman.  They  collect  all  taxes,  are  responsible  for  the  levy  of 
troops,  the  courier  service,  corv6es,  &c.,  and  exerdse  judicial 
functions,  corresponding  directly  with  Lhasa.  There  are  r23 
sub-prefectures  under  jong-nyer.  Under  them  are  village  head- 
men  or  tso-pdn,  headmen  or  nU-pdtiy  and  elders  or  gyan-po.  All 
are  appointed  for  indefinite  periods  by  the  prefects. 

Industries  and  Trade. — ^The  industries  arc  confined  to  the  manu- 
facture of  woollen  cloih  of  various  degrees  of  fineness  and  colour, 
and  called  /rujk,  tirma  and  JanNi,  to  Chat  of  small  rugs,  pottery  of  an 
inferior  ouality.  utensils  of  copper  and  iron,  some  of  whicfi  show 
constdcraDlc  artistic  skill  in  design,  and  to  such  other  small  trades 
as  are  necessary  to  supply  the  limited  wants  of  the  i>eopIe.  The 
best  artisans  artf  Nepaiese  and  Chinese,  the  former  being  the  best 
workers  in  metal  and  dyers. 

The  great  trade  routn  are,  first,  that  which,  starting  from  Cheng-tu, 
the  capital  of  the  Chinese  province  of  Szechuen,  passes  by  way 
'  of  Tachienlu  or  Dartsedo,  Litang,  Batang,  Chiamdo, 
r™T*  .  Laredo,  Lhasa,  Gyantse,  Shigatse,  reaches  the  Nepaiese 
*••***»  **  frontier  at  Nielam  and  goes  thence  to  Katmandu. 
This  route  is  called  Gya4am,  "  the  China  road  "  (or  "  high  road  "); 
the  great  bulk  of  Tibetan  travel  goes  over  it.  Minor  roads  go  from, 
Sining  Fu  in  the  Chinese  province  of  Kansuh  via  Tsaidam  and  the 
Tang  la  pass  to  Nagchuka  and  Lhasa.  This  road,  called  the  Chang 
lam  or  "  northern  road."  was  much  used  by  traders  till  the  middle 
pf  the  19th  century,  when  the  Mahommedan  rebellions  in  north- 
western China  practically  closed  it.  Another  road  starts  from 
Suis-pan  in  north-western  Szechuen,  and,  by  way  of  the  sources 
of  the  Yellow  River,  joins  the  Cya-lam  at  Chiamdo;  it  is  little  used. 
as  it  passes  through  the  country  of  the  .wild  marauding  Golok. 
Still  another  route  starts  from  Tachienlu.  and  by  the  valley  of 


the  Yalviq;  and  the  Die  chu  rum  lo-Yckitndo,  and  cheooe  to  Cliiamdt*. 
From  this  point  it  leads  to  Riwoche,  and  then  through  Gyade  or 
Chinese  province  to  Naechuka  and  Lhasa.  An  important  trade 
road  starts  from  Likiang  Fu  in  Yunnan,  and  by  way  of  Qiung-tien 
(Guiedam  of  the  French  miasaonarieB)  joins  the  Gyalam  at  Batang. 

The  most  direct  route  from  India  to  Lhasa,  and  that  most  fre» 

?|uented  by  the  traders  of  Lhasa,  b  by  the  Chumbi  Valley,  and  was 
ollowed  l^  the  Britidi  Mission.  It  crosses  the  Himalayas  by  the 
Tans  Pass  ( I  S.200  ft.) .  and  thence  proceeds  via  Gyantse  ( 1 3.200  ft. )  and 
the  Kharo  Pass  (16,500  ft.).  Yamdok  Lake  (is.000)  totheTaang-po 
(12,100  ft.),  and  crossing  tljie  river  winds  up  alongthe  Kyi  Chu,  on 
WhkA  Lhasa  sunds,  33  m.  from  the  Tsang-pa  The  total  dbtance 
from  Siliguri  railway  station  is  357  m.  From  Katmandu,  the  capital 
of  NepaK  a  difficult  mountain  route  runs  by  Kirong  to  the  No  la 
(16.600  ft.),  descending  from  which  pass  it  strikes  the  Tsanspo 
about  midway  between  Lhasa  and  Lake  Manasarowar.  Farther 
west  Tibet  may  be  reached  from  Kumaon  by  one  of  a  group  of  passes 
(of  which  the  nest  known  b  the  Mibm)  leading  to  Lake  Manasarowar. 
The  bke  becomes  a  sort  of  obligatory  point  on  all  routes  to  Tibet 
which  lie  between  Ladak  and  Nepal.  The  Shipkl  road  from  Simla, 
which  strikes  the  Sutlej  at  Totling- (where  there  is  a  Inidge).  leads  ud 
to  Manasarowar.  coindding  with  the  great  high-road  (Ckan^m) 
after  p«M8ing  Totling.  The  remarkable  area  of  gold*mining  industry 
which  lies  to  the  north-east  of  Gartok  is  reached  by  another  route 
from  Leh,  which,  crossing  the  Chang  b  close  to  Leh,  passes  by  Rudok 
at  the  eastern  extremity  of  Lake  Pangon^  in  a  south-easterly 
direction,  running  north  of  the  great  mountain  masses  which  crowd 
round  the  Indus  sources.  It  continues  through  the  central  lake 
district'  to  Tengri  Nor  and  Lhasa.  The  principal  trade  with  China 
b  carried  on  over  the  Lhasa-Tachienlu  road. 

According  to  a  summary  furnished  by  Lieut.-Colonel  Waddell 
(Lhasa  ana  its  Mysteries),  the  chief  imports  from  China  are  silk, 
carpets,  porcebin  and  tea-bricks.  Froip  Mongolb  come  leather, 
saddlery,  sheep  and  horses',  with  coral,  amber  and  small  diamonds 
from  European  sources;  from  Kham  perfumes,  fruits,  furs  and  inbid 
metal  saddlery:  from  Sikkim  and  Bhutan  rice,  musk,  sugar-balls 
and  tobacco;  from  Nepal  broadcloth,  indigo,  brasswork,  coral, 
pearis,  sugar,  fipiccs,  drugs  and  Indbn  manufactures;  from  Ladak 
safTron,  dried  fruits  and  articles  from  India.  In  the  market  at 
Lhasa  opium  sells  for  its  wdght  in  silver.  The  exports  from  Tibet 
are  silver,  gold,  salt,  wool,  woollen  cloth,  rugs,  furs,  drugs,  musk. 
By  the  Nepal,  Kumaon  and  Ladak  routes  go  borax,  gold  and  ponies. 
Patna  in  Bengal  is  the  chief  market  for  the  Nepal  trade;  Diwangiri 
and  Udalguri  for  Assam,  and  Darjeeling  and  Kalimpong  for  Sikkim 
and  Chumbi.  One  of  the  most  universal  articles  of  consumption 
in  Tibet^  is  the  Chinese  brick-tea,  which  even  passes  as  currency. 
The  tea  im^rted  from  Szechuen  is  for  the  most  part  of  very  inferior 
quality,  estimated  at  35%  tea-leaves  and  65%  twigs  and  other 
material.  It  is  compressed  into  laree  bricks,  and  costs  two-thirds  of 
a  penny  per  pound.  Efforts  have  been  made  by  the  planters  of  the 
Duars  to  prepare  Indian  brick-tea  for  the  Tibetan  market,  which 
is  calcubted  to  consume  some  1 1 ,000,000  lb  yearly. 

Money. — It  is  curious  that  Tibet,  though  using  coined  money, 
seems  never,  strictly  speaking,  to  have  had  a  coinaee  of  its  own. 
Till  nearly  the  end  of  the  i8tn  century  the  coinage  had  for  a  long, 
time  been  derived  from  Nepal.  That  valley  prior  to  the  Gurkha' 
domination  (1768)  was  under  three  native  dynasties  (at  Bhatgaon, 
Fatah  and  Katmandu),  and  these  struck  silver  mohurs,  as  they 
were  called,  of  the  nominal  value  of  half  ti  rupee.  The  coins  were 
at  first  not  struck  specially  for  Tibetan  use,  but  were  so  afterwards. 
These  latter  bore  (obverse)  a  Nepaiese. emblem  surrounded  by  dght 
flcurons  containing  the  eight  sacred  Buddhist  jewels,^  and  (reverse) 
an  eight-pctalled  flower  surrounded  by  dght  fieurons  con- 
taining the  names  of  the  eight  jeweb  in  Tibetan  characters.  Ingots 
of  Chinese  diver  were  sent  from  Lhasa  with  a  small  proportion  of 
gold  dust,  and  an  equal  wdght  in  mohurs  was  returned,  Icavingto 
the  Nepal  rajahs,  between  gold  dust  and  alley,  a  good  profit.  The 
quality  of  these  coins  (wdghliw  about  81  grains  troy)  was  low,  and 
at  bst  deteriorated  so  much  that  the  Tibetans  deserted  the  Nepal 
mints.  The  Gurkhas,  after  becoming  masters  of  Nepal,  were 
anxious  to  renew  the  profitable  traffic  in  coin,  and  in  this  view  sent 
a  deputation  to  Lhasa  with  a  quantity  of  coin  to  be  put  in  circulation. 
Bu^  the  Gurkhas  were  mistrusted  and  their  coin  refused.  A  coinage 
was  then  issued  (it  would  appear  onc^  only)  in  Tibet  for  domestic 
use,  modelled  on  an  old  Kathmandu  pattern  and  struck  by  Nepaiese 
artists.  The  Gurkhas,  however,  in  1788  and  following  years  con- 
tinued to  strike  coins  of  progressively  debased  quality,  which  were 
rude  imitations  of  the  old  riepalese  mintage,  and  to  endeavour 
to  force  thb  currency  on  the  Tibetans,  eventually  making  the 
de{>arture  of  the  bttcr  from  old  usage  a  pretext  for  war  and  invasion. 
Thb  brought  the  intervention  of  the  Chinese,  who  drove  the  (jurkhas 
out  of  Tibet  (1792),  and  then  began  to  strike  silver  coins  for  Lhasa 
use,  bearing  Chinese  and  Tibetan  characters.  For  practical  use 
these  Ttbeto-Chinese  coins  (of  which  3i«i  rupee,  and  which 
are  known  as  MoAtonf,  i.e.  nagskyang,  "  cash  ")  are  cut  into  aliquot 
parts  by  the  guidance  of  the  Inures  on  them.  Large  lumps  of 
Chinese  silver,  stamped  with  the  imperial  seal,  are  also  used.  But 
of  late  years  there  has  been  an  enormous  influx  of  Anglo-fndbn 
rupees,  so  that  these  have  become  practically  the  currency  of  the 
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OHHrtiy.  «vm  to  the  frontier  of  China,  and  are  nam  oovntod,  ioMead 
of  being  valued  as  bullion.  They  aie  caUed  PHwi  Icmka, 
(foreifn  coin»)»  from  the  Hindi  tankd,  a  rupee. 

Weights  and  Measures. — The  weights  and  measures  in  use  are 
practically  those  of  China;  the  dry  measures,  the  most  commonly 
employed,  are  the  ^«  or  60  of  atwut  four  pints  and  the  bchal  of 
twenty  boi  the  capacity  of  the  bo  varies  according  to  localities* 
The  most  commonly  used  measures  of  length  are  the  span  (mto)* 
the  cubit  {kru),  and  the  arm's-length  or  fathom  {dompa). 

Exploration. — ^Tibet  was  long  a  krra  incognita  to  Europeans. 
It  b  difficult  of  access  on  all  sides,  and  everywhere  difficult  to 
traverse.  Its  great  elevation  causes  the  climate  to  be  rather 
arctic  than  tropical,  so  that  there  is  no  gradual  blending  of  the 
climates  and  physical  conditions  of  India  and  Tibet,  such  as 
would  tend  to  promote  intercourse  between  the  inhabitants  of 
these  neighbouring  regions;  on  the  contrary,  there  are  sharp 
lines  of  demarcation,  in  a  mountain  barrier  which  is, scalable 
at  only  a  few  points,  and  in  the  social  aspects  and  conditions  of 
fife  on  either  side.  No  great  armies  have  ever  crossed  Tibet  to  in- 
vade  India;  even  those  of  Jenghia  Khan  took  the  circuitous  route 
via  Bokhara  and  Afghanistan,  not  the  direct  route  from  Mon- 
golia across  Tibet.  Added  to  this  was  the  religious  exclusive- 
ness  of  the  Tibetans  themselves.  Thus  it  was  no  easy  matter  for 
the  early  European  travellers  to  find  their  way  into  and  explore 
Tibet.  Friar  Odoric  of  Pordenone  is  supposed  to  have  reached 
Lhasa c.  1328,  travelling  from  Cathay;  but  this  visit  is  doubtful. 
On  the  strength  of  certain  statements  in  the  narrative  of  Fern&o 
Mendes  Pinto,  some  authorities  hold  that  he  may  have  visited 
Lhasa  in  the  course  of  his  journeys  in  the  middle  of  the  i6th 
century.  The  Jesuit  Antonio  Andrada,  a  native  of  Portugal 
(1580-1634),  triiyelling  fronr  India,  appears  to  have  entered 
Tibet  on  the  Vest,  in  the  Manasarowar  Lake  region,  and  made  his 
way  across  to  Tangut  and  north-western  China;  in  1661  the 
Jesuit  fathers  Johann  Grueber  (an  Austrian)  and  Albert  D  'Orville 
(a  Belgian)  travelled  from  Peking  via  Tangut  to  Lhasa,  and  thence 
through  Nepal  to  India.  The  extracts  from  Grueber's  narrative, 
^ven  by  Mhanasius  Kircher  in  his  China  iUustrata  (Anulerdam, 
X667),  are  accompanied  by  a  good  drawing  of  Potala.  During 
the  first  half  of  the  i8th  century  various  Capuchin  friars  appear 
to  have  passed  freely  between  Calcutta  and  Lhasa  (1708)  by 
way  of  Nepal.  They  even  founded  a  mission  in  Lhasa,  which, 
after  faQing  at  first,  was  more  firmly  established  in  1715  and 
lasted  till  1733. 

In  17 16  two  Jesuits,  P.  Ipolito  Deaidezi,  of  Pistoia,  and  P. 
Fieyre,  a  Portuguese,  reached  Lhasa  by  way  of  Kashmir,  Ladak, 
and  the  enormous  journey  from  Ladak  by  the  holy  lakes  and 
the  valley  of  the  Tsangpo.  Desderi  remained  at  Lhasa  till 
April  1721,  witnessing  the  capture  of  Lhasa  successively  l^ 
Dzungar  and  Chinese.  Of  the  modetation  of  the  latter,  and  their 
abstinence  from  all  outrage  or  plunder,  he  speaks  highly.  Hb 
departure  was  due  to  controversies  between  the  Jesuits  and 
Capuchins  at  Rome,  which  caused  an  order  to  be  issued  for  his 
retirement  from  Tibet.  An  interesting  letter  from  him,  dated  the 
loth  of  April,  1 7 16,  is  printed  in  the  Letires  idifiantes,  rec.  xv., 
and  he  left  a  large  MS.  volume  of  his  observations.  -  The  next 
European  visitor  was  Samuel  Van  de  Putte,  of  Flushing,  an  LL.D, 
of  Leiden,  whose  thirst  for  travel  carried  him  through  India  to 
I«hasa  (1730),  where  he  is  said  to  have  resided  a  long  time,  to 
have  acquired  the  language,  and  to  have  become  intimate  with 
some  of  the  lamas.  After  travelling  from  Lhasa  to  Peking  with  a 
lama  mission  he  returned,  again  by  Lhasa,  to  India,  and  was  an 
eyewitness  of  the  sack  of  Delhi  by  Nadir  Shah  in  1737.  Un- 
happily he  ordered  his  papers  to  be  burnt  after  his  death,  and  the 
knowledge  that  suck  a  traveller  must  have  accumulated  died  with 
him.  In  1745  Ihe  Capuchin  mission  finally  collapsed  after  a 
revival  had  been  attempted  in  1 741  by  a  party  under  Qrazio  della 
Peona,  of  which  Cassiano  Beligatli  was  chronicler.  We  possess 
some  of  the  results  collected  by  this  mission  in  an  exceDent  short 
treatise  on  Tibet  by  P.  Orazio  ht'msel/,  aj  ^.^u  as  in  the  Alpha- 
baum  rtAt/anKm  of  the  Augustine  monk  i\  ^^rgi  (Rome,  1762). 
Some  fifty  volumes,  the  relics  of  ihc  "I'ssi^*  V-urary,  ""^^^  ^  '^47 
recovered  from  Lhasa  by  Brian  Hodgsofj  ou^^  ^^*  courtesy 
of  the  Dalai  lama  himself,  and  were  tr^i  '  ^^  a  as  >"  offering 
to  Pope  Pius  IX.     The  first  £'i«lish|w'^^inJ''^tnlcr  Tibet  was 
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George  Bogle,  a  writer  of  the  Kast  India  Company,  in  1 774,  on^n 
embassy  from  Warren  Hastings  to  the  Tashi  lama  of  Shigatse. 
In  1783  Lieut.  Samuel  Turner  was  despatched  on  a  mission 
dmilar  to  that  of  Bogle,  and  reached  Shigatse.    In  i8ii-i8ia 
the  first  English  visit  to  Lhasa  occurred.    The  traveller  was 
Thomas  Manning,  a  Cambridge  man  of  Caius  College,  who  had 
been  long  devoted  to  Chinese  studies,  the  "  friend  M."  of  Charles 
Lamb,  from  whom  "  Ella  "  professes  to  have  got  that  translation 
of  a  (jfainese  MS.  which  furnished  the  dissertation  on  roast  pig. 
After  residing  some  years  at  Canton,  Manning  went  to  Calcutta, 
bent  on  reaching  the  interior  of  China  through  Tibet,  since  from 
the  seaboard  it  was  sealed.    He  actually  did  reach  Lhasa,  stayed 
there  about  five  months,  and  had  several  interviews  with  the 
Dalai  lama,  but  was  compelled  to  return  to  India.    He  never 
published  anything  regarding  hfs  journey,  and  its  occurreocp  was 
known  to  few,  when  his  narrative  was  printed,  through  the  zed 
of  Mr  (afterwards  Sir)  C.  Markfaam,  in  2876.  The  account,  though 
containing  some  passages  of  great  interest,  is  disappointing. 
Manning  was  the  only  Englishman  known  to  have  reached  the 
sacred  city  without  the  aid  of  an  army.  But  the  Abb6  Hue  states 
that  William  Moorcroft,  an  Englishman  who  made  a  journey  into 
Tibet  in  the  neighbourhood  of  Lake  Manasarowar  in  181 2,  and 
another  into  Kashgar  in  1824,  lived  in  Lhasa  for  twelve  years 
disguised  as  a  Mussulman.   He  was  supposed  to  have  died  on  the 
Afghan  frontier  in  1825  on  his  second  journey;  but  if  Hue's  stoty 
b  true  he  reached  Lhasa  in  1826,  and  did  not  leave  it  till  1838, 
being  assassinated  on  hb  homeward  journey,  when  maps  and 
drawings  were  found  on  him,  and  hb  identity  was  for  the  first 
time  suspected  by  the  Tibetans.     During  the  19th  century 
Europeans  were  systematically  prevented  from  entering  the' 
country  or  speedily  expelled  if  found  in  it.     In  1 844-1 846  the 
French  missionaries,  Evariste  R^gisHuc  and  Joseph  Gabet,niade 
their  way  to  Lhasa  from  China.    They  travelled  from  China  the 
route  followed  by  Grueber  and  by  Van  de  Putte,  via  Siningfu,  and 
reached  Lhasa  on  the  29th  of  January  1846.    On  the  isih  of 
March  they  were  sent  off  under  escort  by  the  rugged  road  to 
Szechucn.    Hue's  book.  Souvenirs  d'un  voyage^  &c.,  is  one  of  the 
most  delightful  books  of  travel.   Hue  was,  indeed,  not  only  with- 
out science,  perhaps  without  accurate  knowledge  of  any  kind, 
but  also  without  that  geographical  sense  which  sometimes 
enables  a  traveller  to  bring  back  valuable  contributions  to 
geographical  knowledge  though  unable  to  make  instrumental 
observations.      He    was,    however,    amazingly    clever    as    a 
narrator  and  sketcher  of  character.    It  was  Ke-shen,  a  well- 
known   Chinese  statesman,   who  was   disgraced   for  making 
peace  with  the  English  at  Canton  in  1841,  and  was  then  on  a 
special  deputation  to  Lhasa,  who  ostensibly  expelled  them.   The 
Tibetan  regent,  with  his  enlightened  and  kindly  spirit,  is  painted 
by  Hue  in  most  attractive  colours,  and  Markham  expressed  the 
opinion  that  the  native  authorities  were  then  willing  to  receive 
strangers,  while  the  jealousy  that  excluded  them  was  Chinese, 
only.  •  The   brothers   Henry   and   Richard   Strachey   visited. 
Manasarowar  Lake  in  1846  and  1848  respectively.    In  1866  the, 
Abb£  Dcsgodins  travelled  through  portions  of  eastern  Tibet 
and  reached  Chiamdo   (in   Kh&m),  but  was  prevented  from 
approaching  any  closer  to  Lhasa.  _^ 

Beginning  in  1863  a  number  of  native  Indian  explorers  were 
sent  by  the  government  of  India  into  Tibet,  for  the  purpose  of 
surveying  the  country  and  collecting  information  7*eSMTO<* 
about  its  inhabitants.  These  men  were  specially  Srrvte 
trained  at  Dchra  Dun  in  the  work  of  surveying,  and  ^^*- 
entered  tlbet  with  a  strong  wooden  box  with  a  specially  concealed 
secret  drawer  for  holding  observing  instruments,  a  prayer  wheel 
with  roUs  of  blank  paper  instead  of  prayers  in  the  barrel  on  which 
observations  might  be  noted,  and  lamaic  rosaries  by  the  beads 
of  which  each  hundred  paces  might  be  counted.  As  may  be 
imagined,  they  carried  their  lives  in  their  hands  in  case  of  dis- 
covery. The  best  known  of  these  men  were  Pundit  Nain  Singh, 
Pundit  Krishna,  originally  known  as  A.-K.  (from  the  first  and 
last  letters  of  hb  name  transposed)  and  Ugyen  Gyatso,  or  U.-G. 
Nain  Singh  reached  Lhasa  in  the  course  of  two  remarkable 
journeys.    In  the  first,  after  an  ineffectual  attempt  by  Nepal,  be 
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travelled  by  the  Manasaiowar  Lake,  aad  iIm  road  thanoa  east- 
ward, parallel  to  the  course  of  the  iTsangpo,  reaching  Lhasa  on 
the  loth  of  January  1866,  and  leaving  it  on  the  aist  of  April 
1867.  On  the  second  journey  (1874)  he  started  from  Ladak, 
crossing  the  vast  and  elevated  plateau  by  the  Tengri  Nor  and 
other  great  lakes,  and  again  reaching  Lhasa  on  the  18th  of 
November.  Nain  Singh  gave  an  account  of  his  journeys,  and  of 
his  residence  there,  which,  though  brief,  is  full  of  intelligence  and 
interest  This  enterprising  and  deserving  man,  on  the  cbmple-. 
tion  of  his  journey  in  1875,  was  rewarded  by  the  Indian  govern- 
ment with  a  pension  and  grant  of  land,  and  afterwards  received 
the  gold  mfsdal  of  the  Royal  Geographical  Society  and  the 
0:>mpanionship  of  the  Star  of  India.    He  died  eady  in  1882. 

In  1878  A.*K  also  revisited  Lhasa,  stayed  a  year,  and  after- 
wards  continued  into  Tsaidam,  not  returning  to  India  till  1882. 
Lama  Ugyen  Gyatso,  a  semi-Tibetan,  who  was  originally  a 
teacher  of  Tibetan  in  a  Darjeeling  school,  was  trained  by  the 
Indian  Survey  Department  as  a  surveyor,  and  being  deputed  to 
take  tribute  from  his  monastery  to  Tashllhunpo,  he  secured 
permission  in  1879  from  the  Tashilhunpo  authorities  for  Sarat 
Chandra  Das,  Bengali  schoolmaster  at  Darjeeling,  to  visit  that 
monastery,  where  his  name  was  entered  as  a  student.  This 
was  the  opportunity  for  a  scries  of  valuable  exploratory  journeys 
through  the  Tibetan.provinces  adjoining  the  Indian  and  Nepalese 
frontiers,  which  added  greatly  to  our  stock  of  information  about 
Lhasa  and  the  districts  surrounding  that  city.  In  their  first 
Journey  the  travellers  set  out  from  Jongri  in  Sikkim,  and  travers- 
ing the  north-east  comer  of  Nepal,  crossed  into  Tibet  by  the 
Chatang  la,  and  travelled  northwards  to  Shigatse  and  Tashil- 
hunpo. They  returned  by  much  the  same  way  to  near  Khamba 
jong,  and  re-entered  Sikkim  by  the  Donkya  pass.  The  journey 
was  fruitful  of  information  and  valuable  for  mapping.  Ugyen 
Gyatso  undertook  another  journey  in  1883  to  complete  and 
extend  his  former  surveys.  Travelling  by  way  of  Khamba 
jong  directly  to  Gyantse  and  Shigatse,  he  turned  eastwards  at 
the  latter  town,  finished  the  survey  of  the  Yamdok  t'so,  and 
crossed  the  Himalaya  into  the  valley  of  the  Lobratsangpo  or 
Upper  Manas  river.  At  Shakhang  jong  he  was  arrested,  and 
his  true  character  discovered.  He  managed,  nevertheless,  to 
extricate  himself,  and  turning  nortJb-eastwards  he  passed  through 
Chetang,  and  reached  Lhasa  by  way  of  Samye  noonastery.  From 
this  city  he  started  for  Darjeeling,  which  he  reached  on  December 
1 5th,  1 883.  Chandra  Das  made  a  second  journey  in  1881 ,  with  the 
intention  of  reaching  Lhasa.  He  travelled  by  way  of  Tashilhunpo, 
lay  dangerously  ill  for  some  time  at  Samding  monastery,  duly 
reached  Lhasa,  where  he  visited  the  Dalai  Lama,  but  owing  to 
small-pox  in  the  city  could  remain  there  only  a  fortnight,  though 
he  made  full  use  of  this  time.  During  a  journey  home  occupying 
nearly  half  a  year  he  collected  much  further  valuable  information. 
Sarat  Chandra  Das's  reports  of  his  two  journeys  were  published 
by  the  Indian  government,  but  for  political  reasons  were  until 
1890  kept  strictly  confidential.  In  1899  they  were  edited  by  the 
Royal  Geographical  Society  and  in  1902  published.  They 
contain  valuable  information  on  the  superstitions,  ethnology  and 
religion  of  Tibet.  Chandra  Das  also  brought  back  from  his 
journeys  a  large  number  of  interesting  books  in  Tibetan  and 
Sanskrit,  the  most  valuable  of  which  have  been  edited  and 
published  by  him,  some  with  the  assistance  of  Ugyen  Gyatso  and 
other  lamas. 

The  Russian  explorer  Prjevalsky,  although  he  was  not,  strictly 
q>eaking,  an  explorer  of  llbet,  did  much  incidentally  towards 
determining  the  conformation  of.  its  north-eastern 
2JJJJJ^  and  eastern  mountain  S3rstems.  His  third  journey 
into  Central  Asian  wilds,  which  lasted  from  March 
1879  to  October  1880,  included  the  sources  of  the  Hwang  Ho,  or 
Yellow  river,  till  then  unmapped  and  unknown.  His  fourth 
journey,  between  November  1883  and  October  1885,  covered 
much  of  northern  Tibet,  and  established  the  true  character  of 
Tsaidam.  It  was  when  setting  out  in  x888  to  make  an  attempt 
to  reach  Lhasa  that  he  died. 

After  Prjevakky's  death,  V.  I.  Roborovsl!,  with  several 
rampanions,  explored  the  western  ranges  of  the  Ruen-Iun,  and 


croned  lOttthwank  into  Tibet,  ttadnf  the  cotirae  «f  the  Kiria 
river  to  the  north-western  plains  of  the  central  plateau.  The 
distinguishing  feature  of  these  explorations,  led  by  Russian 
officers,  is  their  high  scientific  value  and  the  contributions  they 
have  offered  to  the  botany,  natural  history,  geology  and  meteor- 
ology of  the  regions  imder  investigation  in  addition  to  the  actual 
geographical  data  attained.  The  Kuen-lun  is  known  in  their 
writings  as  the  Russian  Range. 

In  1888  Mr  W.  W.  Rockhill,  an  American  possessing  the  unique 
qualifications  for  Tibetan  exploration  of  a  profound  knowledge 
of  the  language  and  history  of  the  country,  coupled  i^^nr^n^^ 
with  the  instincts  and  training  of  a  scientific  explorer,  tit.  t88&- 
left  the  lamasery  of  Kumbum  in  north-western '^^^ '^'- 
Kansuh  with  three  Chinese  servants  and  a  small ''^* 
caravan,  proceeded  round  the  north  shore  of  Koko  Nor,  crossed 
eastern  Tsaidam,  and  explored  some  of  the  rivers  and  lakes 
directly  south  of  that  region.  Leaving  Barong  Tsaidam,  he 
travelled  south  by  way  of  the  sources  of  the  Yellow  river,  till  he 
reached  the  Dre  chu  (upper  Yangtsze-kiang),  which  he  aossed 
to  the  north  of  the  important  trading  centre  of  Yekundo.  Frqm 
this  point  he  followed  the  valley  of  the  Dre  chu  till  about  lai. 
30"  31',  when  he  passed  into  the  basin  of  the  Yalung  river, 
traversed  the  Horba  states  and  finally  reached  Tachicnlu  by 
the  Gi  la  and  the  valley  of  the  Darchu. 

In  1891  Mr  Rockhill,  starting  again  from  Kumbum  with  three 
Chinese,  passed  south  of  Koko  Nor  through  the  country  of  the 
pastoral  Panaka  Tibetans,  and  by  a  very  difficult  pass  (Vahon 
jamkar  la)  entered  again  the  basin  of  the  Tsaidam.  He  then 
turned  west,  followed  the  base  of  the  south  Tsaidam  range  as  far 
as  the  Naichi  Gol,  where  he  entered  the  southern  mountainous 
region  forming  the  northern  borderland  of  Tibet.  From  this 
point  the  traveller  followed  a  general  south-westerly  direction 
around  the  heads  of  all  the  feeders  of  the  upper  Dre  chu,  and 
thence  into  the  lake  region  of  northern  central  Tibet,  crossing 
Bonvalot's  route  south  of  the  Chi-chang  t'so  and  that  of  Bower  a 
few  days  farther  south.  Near  the  Namru  t'so  his  farther  progress 
south  was  arrested  and  he  was  compelled  to  take  an  easterly 
course.  After  making  a  long  d£tour  north,  often  crossing  the 
roads  previously  travdled  by  Bonvalot  and  Bower,  and  passing 
by  Riwoche,  he  came  to  Chiamdo  and  Tachienlu.  >The  results 
of  Mr  Rockhill's  two  journeys  were  important  and  valuable. 

Messrs  A.  D.  Carey  and  A.  Dalgleish  in  i885~z887  made  a 
protracted  journey  from  Ladak,  in  the  coarse  of  which  they 
crossed  the  Aksai  Chin,  reached  Khotan,  entered  the  /i^/^canr 
Tarim  basin,  and  subsequently  made  their  way  east-  «■«  a.  Dah 
ward  and  tlwn  southward  across  the  Altyn  Tagh  and^'^'^*^ 
other  ranges  to  the  Tsaidam  region.  Finally  a  great  ""^ 
drcuit  was  made  to  the  north  and  west,  across  the  Humboldt 
range,  and  by  Hami,  Urumchi,  and  Yarkand  to  Ladak  again. 

Bonvalot,  accompanied  by  Father  Dedeken  of  the  3elgian 
Catholic  Mission  and  Prince  Henri  d'Orians,  left  Charkhlik, 
south-west  of  the  Lob  Nor,  in  November  1889,  and  OiMW 
taking  a  very  ncariy  due  southerly  course,  reached  on  R^avmht, 
the  i3lh  of  February  1890  the  eastern  end  of  the  ^«»^«* 
Tengri  Nor.  Then  pushing  on  southwards,  be  crossed  the  Nien- 
chen-tang-Ia  and  entered  the  Dam  district  near  the  Lhasa-Sining 
high  road.  Here  the  party  was  stopped  by  Tibetan  authorities 
and  forced  to  take  the  tea  route  through  Chinese  Tibet  (G3rade) 
by  way  of  Batasumdo,  Chebotenchin,  Riwoche,  Chiamdo  to 
Chiangka,  near  the  upper  Yangtae-kiang,  whence  they  proceeded 
to  Tachienlu  by  Batang  and  Litang.  Bonvalot  noted  some 
extinct  volcanoes  in  the  northern  Tibet  desert. 

Accompanied  by  Dr  W.  G.  Thorold,  of  the  India  Medttal 
Service,  and  a  native  sub-surveyor.  Captain  Hamilton'  Bower, 
I.S.C.,  set  out  from  Leh  on  the  ist  of  June  1891,  and  captalB 
crossed  the  Lanak  la  and  the  Ladak  frontier  on  the  if.S9w«r, 
3rd  of  July.  From  this  point  the  party  took  a  '»*-««• 
general  easterly  direction  past  the  Mangtxa  t'so,  Horpa  t'so* 
Charol  t'so,  and  around  the  northern  end  of  the  Am  t*ao,  all 
important  hUces,  at  an  average  altitude  of  about  16,500  ft. 
From  the  Aru  t*so  the  travrllers  took  a  south-easterly  direclioD 
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across  the  great  northern  plateau  or  Changtang  till  they  reached 
the  south-east  side  of  the  Caring  t'so,  in  about  31*  30'  N.  and 
89"  xo'  £.  At  this  point  Bower  was  stopped  by  some  of  the  head- 
oaen  of  the  Tibetan  pastoral  tribes  (here  under  the  rule  of  Lhasa), 
and  obliged  to  make  a  longdrcuit  to  the  north  well  out  of  Lhasa 
territory,  and  then  eastwards-till  he  struck  the  road  to  Chiamdo 
through  Gyade  or  Chinese  Tibet.  Crossing  the  Sining-Lhasa  road 
a  little  south  of  the  Dang  la  caiige»  and  about  two  days'  journey 
north  of  Nagchuka,  Captain  Bower  crossed  the  Su  chu,  and  follow, 
ing  a  course  parallel  to  the  Giama>nu  chu,  he  made  his  way  to 
Riwoche  and  thence  to  Chiamdo,  from  which  town  he  followed 
the  Lhasa-Tachienlu  high  road  to  the  latter  town,  which  he  reached 
on  the  loth  of  February  1892.  The  results  of  Captain  Bower's 
journey  were  all  of  first-class  importance. 

Miss  Annie  R.  Taylor,  an  Englishwoman  of  the  China  Inland 
Mission,  started  from  Tao-chow  (Kansuh)  in  September  189a, 
M1UA,  It,  accompanied  only  by  five  Asiatics.  Passing  by  the 
Tvhf^  famous  lamasery  of  Labiang,  south  of  the  Yellow 
/Mf.  river,   she   crosKd   that   river   and   traversed   the 

southern  part  of  the  country  inhabited  by  the  predatory  Tibetan 
tribes  called  Golok.  Thence,  after  crossing  the  upper  Yalung, 
which  flows  by  the  town  of  Kanze,  she  pursued  her  journey  to  the 
upper  course  of  the  Yangtse-kiang  (Dre  chu),  crossing  that  river 
somewhere  near  where  A.-K.  had  crossed  it  in  x88i  and  RockhiU 
in  1889,  and  then  came  to  the  town  of  Gye-Yekundo.  From  this 
point  she  seems  to  have  followed  the  Chiamdo  road  to  near  that 
town,  when  she  turned  westwards  and  continued  in  that  direction 
till  she  came  on  the  high  road  from  Lhasa  to  SiningFu  somewhere 
north  of  Nagchuka.  Here,  like  all  other  European  travellers 
who  have  tried  to  reach  Lhasa  from  the  north,  she  was  stopped 
by  the  Lhasan  authorities.  She  appears  to  have  followed  about 
the  same  route  on  her  way  back  to  China,  for  she  again  went  to 
Yekundo  and  thence  by  the  high  road,  followed  previously  by 
A.-K.  and  Rockhill,  to  Tachienlu  in  Sse<l^'uen,  where  she  arrived 
on  the  1 2th  of  April  1893. 

In  1893  M  M  J.  L.  Dutreuil  de  Rhins  and  Femand  Grenard,  both 
Frenchmen,  left  Cherchen,  with  Lhasa  as  their  objective.  After 
crossing  the  Kara  muren  davan  In  the  Arka  Tagh,  they 
jfj'*^*  entered  the  lake  region  of  north  Tibet  and  followed  a 
ffSiamllt,  SC'^^i^  southerly  direction  across  low  ranges  of  hills 
MM-MM.  ftnd  by  numerous  small  lakes  till  they  arrived  in 
32^  30'  N.,  where  they  changed  direction  to  east- 
south-east,  passmg  to  the  north  of  the  Chargut  and  Zilling  lakes. 
The  travellers  were  able  to  push  on  as  far  as  the  north-eastern 
bank  of  the  great  Tengri  Nor,  which  they  reached  on  the  3<Hh 
of  November  1893.  Here  they  were  finally  stopped  by  the 
Tibetans,  and  after  a  delay  of  six  weeks  passed  in  vain  attempts 
to  obtain  permission  to  go  to  Lhasa,  they  were  only  allowed  to 
proceed  to  Nagchuka  on  the  Sining>Lhasa  road,  and  to  continue 
by  the  Gyade  route  to  Yekundo,  near  the  upper  Dre  chu,  and 
thence  to  Sining  in  Kansuh.  From  Nagchuka  the  travellers 
followed  a  heretofore  unexplored  road  through  the  Gyade 
country,  crossing  Rockhill's  route  in  the  Pere>Sangyi  districts 
near  Tashiling  (their  Tachi  gomba).  The  road  followed  by  them 
to  Yekundo  is  called  by  Tibetans  the  apper  road  (gong  lam),  and 
had  apparently  been  followed  previously  by  Miss  Taylor. 
Reaching  Yekundo  (or  Giergundo)  on  the  sist  of  May  1894,  the 
travellers  started  for  the  Koko  Nor  and  Sining  on  the  ist  of 
June;  but  the  party  was  attacked  near  Tungbumdo  (Tumbumdo 
of  previous  travellers),  and  Dutreuil  de  Rhins  was  kUIed  on  the 
5th  of  June.  M  Grenard  after  a  few  days  resumed  his  inarch, 
passed  east  of  the  Noring  t'so,  the  eastern  extremity  of  Tosu  Nor, 
and  thence  by  the  south-east  comer  of  Koko  Nor  to  the  town  of 
Sining  Fu  in  Kansuh.  The  results  of  this  exploration  were  a  large 
number  of  maps  and  a  report  of  great  scientific  importance. 

Mr  Littledale,  an  Englishman,  accompanied  by  his  wife,  left 
Khotan  in  the  early  part  of  1895,  and  travetting  thence  to 
Sr<toM|vff.Cherchen,  he  turned  southwards,  and  following  vp 
f.a|Wt<ai»  the  course  of  the  Cherchen  darya  to  a  point  near  its 
'^'^  source,  he  continued  in  that  direction  between  87*  and 
89**  E.  across  the  northern  plateau  of  'f)k^t  till  he  reached  the 
Zilling  (or  Caring)  t'so.    Pursuing,  ht^^gnt'^  difficulties,  bis 


southerly  course,  he  finally  reached  the  western  bank  of  Tengri 
Nor.  Pushing  rapidly  on  in  the  direction  of  Lhasa,  when  not  over 
SO  m.  away  from  the  city  (camp,  30^  12'  12'  N.)  he  was  finally 
stopped  by  the  Lhasan  authorities  and  obliged,  (n  great  part  on 
account  of  the  severe  illness  of  Mrs  Littledale,  to  give  up  the 
attempt  to  reach  Sikkim,  and  to  take  a  direct  trail  to  Ladak.  In 
the  latter  part  of  this  remarkable  journey  Littledale's  route  lay 
parallel  but  to  the  south  of  the  routes  followed  previously  by 
Nain  Sing,  and  more  recently  by  Bower.  Passing  by  Rudok, 
the  party  reentered  Ladak  at  the  village  of  Shushal  on  the  27th  of 
October  1895,  and  Leh  on  the  2nd  of  November.  Mr  Littledale 
surveyed  alwut  1700  m.  of  country  between  Cherchen  and 
Shushal,  and  brought  back  a  valuable  collection  of  plants,  which, 
added  to  those  collected  by  other  travellers  in  this  part  of  Tibet, 
enabled  botanists  considerably  to  extend  their  scanty  knowledge 
of  this  region. 

Accompanied  by  Lieut. .  N.  Malcohn  of  the  93rd  High* 
landers,  Caption  WeHby,  of  the  British  army,  left  Leh  on  the 
4th  of  May  1896.  The  traveDers  were  compelled  to 
enter  Tibet  by  way  of  the  Lighten  t'so  in  35*  N.  J^JSSjJ 
From  this  point  they  turned  due  east  and  continued,  mm,^^* 
with  the  usual  incidents  experienced  by  all  travellers 
in  those  regions— cold,  storms,  lack  of  food  and  of  grass,  lossof 
ponies  and  pack  animals,  &c. — until  they  reached  the  northern 
branch  of  the  Dre  chu,  the  Chumar.  Passing  into  the  valley  of 
the  Nomoron  Col,  south  of  the  Tsaidam,  they  made  their  way  by 
Barong  Tsaidam  to  Donkyr  and  Sining  Fu  by  the  high  road  aJong 
the  northern  shore  of  the  Koko  Nor. 

Captain  Deasy,  of  the  British  army,  left  Leh  on  the  27th  of 
May  1896,  and  crossing  the  Lanak,  la,  passed  by  the  Mangtza  t'so, 
north  of  the  Horpa  t'so,  to  Yeshil  kuL    Thence  he  | 

endeavoured  to  proceed  due  east,  but  was  obliged  SjSnJS^ 
by  the  nature  of  the  country  to  turn  south,  crossing  mi; 
Bower's  route  on  the  west  side  of  the  Am  t'so.    He 
finaUy  completed  a  valuable  survey  of  an  important  part  ci 
western  Tibet. 

In  1898  a  Dutch  missionary  in  China  named  Rijnhart  started 
with  his  wife  from  the  vicinity  of  Koko  Nor,  with  the  intention  of 
reaching  Lhasa,  but  at  the  uj^r  Mekong,  to  the  p^hart, 
east-north-east  of  the  city,  he  was  murdered,  and  '^^ 
his  wife  reached  the  Chinese  province  of  S2e<fa'uen  with  great 
difficulty  alone. 

In  1896  Sven  Hedin,  a  Swede  (1865-  ),  left  Kopa,  a  point 
about  100  m.  south  of  Cherchen,  and  after  crossing  the  Arka  Tagh 
took  an  easterly  course  between  that  range  and  the  ^.^ 
western  continuation  of  the  Kokoshili  range  till  he  jnfjSu'' 
entered  the  valley  of  the  most  northerly  fe^rsof  the 
Dre  chu,  when  he  passed  Into  the  valley  of  the  Naichi  Gol  and 
entered  the  Tsaidam.  His  careful  observations  concerning  the 
meteorology  of  this  region  are  of  great  value,  and  his  surveys  be* 
tween  Kopa  and  the  Naichi  &>!  were  In  a  country  not  previously 
explored.  During  his  second  and  more  important  journey  in 
Central  Asia  (1899-1902),  Sven  Hedin  left  Charkhlik,  on  the  edge 
of  the  Taklamakan  desert.  In  May  1901,  Intending  to  cross  Tibet 
in  a  diagonal  direction  to  the  sources  of  the  Indus.  He  made 
crossings  of  the  lofty  Arka  Tagh  and  other  parallel  ranges  to  the 
south  (running  east  and  west).  On  his  final  penetration  south* 
ward,  arriving  within  fourteen  days  of  Lhasa,  he  left  the  bulk 
of  his  caravan  and  pushed  rapidly  on  towards  that  city,  but  was 
stopped  when  about  five  days  from  it  (Aug.  5,  1901).  Rejoin- 
ing his  caravan  he  turned  westward,  and  passing  through 
the  country  previously  traversed  by  Bower  and  Littledale  he 
reached  Leh  on  the  20th  of  December  1901.  His  careful 
and  detailed  maps,  lake  soundings,  hydrographic,  geological, 
meteorological  and  other  investigations  gave  him  the  highest 
rank  among  modem  explorers. 

On  a  third  journey  (1906-1908)  he  travelled  by  way  of  Turkish 
Armenia,  Persia,  Baluchistan  and  India,  and  entered  Tibet  by 
way  of  the  Aksai  Chin.  Proceeding  south-east,  or  diagonally 
across  the  country,  he  traversed  840  m.  of  unknown  country, 

(Investigating  the  lake  Ngangon  t'so  or  Ngantse  t'so,  which  had 
hitherto  been  only  hypothetically  mapped,  and  marched  thenca 
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and  lo-cansiai  o[  vtcy  lofty  moiuiULint,  in  complicsted  langti, 
Itom  whidi  Urge  Uibutarics  descond  lo  the  Tsingpo  {Bi^nu- 
pulri).  AfLer  a  journey  of  hiU  i  yeu  H«JiD  reached  Slugiu 
onlCAVLDgit  bo  Lurncd  north  o^^n^ial  ending  to  ciplore  the  lar| 
sacred  UIlc  DaBgra-yunuo,  westof  NgaaUe  t'eo,  butwhcowithj 
tight  of  il  he  was  prevented  by  Tihelans  liom  approaching  i 

Nepal  for  a  short  distance  !a/ai  Tcadum,  discoveiiog  the  maj 
source  of  the  Brahmapult*  in  a  great  mass  ol  glaciers  called  Kub 
gangri,  in  the  noItlicrDmast  chain  ol  ibc  Himalaya.  He  ncj 
investigated  the  souiccsoC  Ihc  Sullej,  made  hydrographic  invest 
gallons  of  the  Maiusarowar  lakes,  with  the  nelghbouiicg  undc 
ground  waterwaySi  and  proceeded  thence  10  GodoL.  He  coi 
Ermed  the  existence,  long  suspected,  of  3  lolly  mountain  chai 
eitendingright  across  the  country  frorq  the  lal^e  Teugri  Not  (i-f. 
about  00°  E.)  Id  ibc  district  north  ol  CartoL  (about  ai°  £.).  He 
returned  lo  tadek  in  ijoS.     He  was  cieatcd  a  K.CJ.E.  in 

In  May  i(iooKoilov,ii 
Society's  eipediiion  to 

T&ajdam,  and  travelling  wuinwnruA,  came  lo  luc  jjtc 
c^iita         chu  {bis  Ndu  chu,  or  Blue  river).  a(  (.bout  the 

reached   Yckundo   (his  JarLu   Liiniba).     Ooc  stage   hcyond 

pushed  northwards  lo  near  the  town  ol  Chiamilo,  where  after  a 
sharp  fight  with  Ibc  oalives  he  turned  easlwaids.  The  winler 
was  paa^  in  the  valley  of  Ihe  Ra  chu,  a  tributary  of  the  Chiam- 
da  chu  (his  Dia  chu},  and  excursions  were  made  at  fur  as  Delgc 
dron^r.  In  the  spring  of  tpoi  the  expedition  rctutned  il3 
inarch  eastwards  around  the  Drc  cbu  and  the  Ja  chu  (Yalung 
river),  followed  up  the  left  bank  of  Ibc  tatter  and  got  back  la 
Russian  Lelu  (Oring  fso)  on  the  30Lhof  May  ijoi. 

In  1^03  Captain  C.  G.  Rawling  and  Lieut.  A.  J.  C.  Hai- 
greavts  M  the  Somerset  Light  Infanlry,  slatting  from  Lch  as 
Ctpuiac.  a  base,  carried  out  careful  survey  work  (llicit  chief 
^mwoat,  object  being  to  extend  that  of  Captain  Deosy)  in  the 
'  territory  lying  cut  of  the  British  Ironlier,  i.e,  about 

!o°  to  83°  E.,  and  n,°  N. 

The  British  arnwd  nuission  of  1904  perfonned  a  brilliant  feat 
of  marching '  and  reached  Lhasa,  whose  mysteries  were  thus 
unveiled,  but  this  exploit  belongs  to  the  section  dealing  with 
Ustory,  below.  (T.  H.  H.';L.  A.W.;O.J.R.H.) 

Hlilmy. — Previous  to  the  7lh  century  A.n.  there  was  no 
indigenous  recorded  history  of  the  country,  the  people  being 
slewed  in  barbarism  and  devoid  of  any  written  language.  The 
Iktlclhat  is  known  of  this  prchisioric  period  is  gaih«cd  from  the 
legends  and  the  more  trustworthy  sidelights  of  contemporary 


Cbfnp 


Hirough  the  exertioni  of  Priaiep.  Cutu  de  KMSb,  Emil  ScfalaB . 
iniwiit.  Chudia  Du,  RcckhiH,  Huth.  WaddiU  and  niben.  ■« 
poueat  many  CMJes  of  Itats  of  kiiig^  formiiig  the  dyoaflia  of 
Tibet  frocn  the  legendary  beBinnia^  between  the  5th  and  2rul 
century  n.c.  down  to  the  cntfof  the  monarchy  ia  ^n-  But  the 
■enous  divrr^ncei  which  they  show  (except  as  to  later  timet  and 
ia  BencrmI  outlines)  make  thdr  unauthentic  character  plain.  Am  one 
of  the  liKi  LB  aecoinpwucd  by  a  commentary,  it  is  the  ea^cflt  to 
follow.  aEid  TH]LiLrea  only  to  be  supplemented  here  and  there  !rom 
the  other  lists  and  from  the  Chinese  wurcM,  translated  by  Qushelt 
and  Rockhill.  The  first  Ling,  Gnya-thri  btsan-po,  ij  said  10  hsve 
been  Iho  filth  na  ol  King  PLa>enn|ii  of  Kcula.  and  >-»  bom  with 
obliquely  diawn  tyrM.     He  fled  north  ol  the  Himalayas  into  the 

"  ^south^  .nJSnual  Tibet?^  He  took  up' hi'  r™dmce 
irlung  eonnliy   south   cf  LKaH.     This  Vsrlunj,  «hkli 


in  the  Yi 

borrowed  ■. „  _. „  . . 

ii    ■    Liver    which    Sows    into   the    Varo-tmngpo    (Br 


Id  of"lE^ 


%z 


m^ 


in  order  ((.461)  may  be  the  Tt 

otherwiie  GnyaO'tiBn  of  Lha-tho  . _ 

usual  in  Tibet  of  calling  grcalperioiiBges 
birthplace.     Lha-tho  means      heaps  of 


earthly 


ilaiim  or  a  6cbavd  lorm  of  the 

iTthc  andeni  Tibetans  asBBOcd  to  ttit 
1.   and   OLllcd   them   thaniff,   "  poddesa." 

fomuid  by  a 

lultfs  Biapiy  tailed  Hjom 

■"  -     "      "  Tu'tiat,  Init  mo3t  probably 

Lha-tho  Lhari  ^yui-lsap, 

'    iccoLdiAf  10  the  custom 

after  the  name  <4  Ibelr 

Tsih-ihih,  "heu)y  stones,"  the 
country  mcnnanca  u  cojmBXHn  with  the  foundation  of  a  state  by 
Fannl  Tu-bat.  It  mi  duiinc  Ua  inn  that  the  first  Buddhist 
objects  are  reputed  to  have  nackid  Tibet,  probably  Irom  Nepal. 

gNam-rtEronebtsan.wbodledln^o.  Dui^nghlsrdenlhe Tibetans 
Milained  thdr  first  knowledge  of  arithmetic  and  ir>edJciiie  fLom 
China;  the  protpccity  and  pastonl  wealth  of  the  eDuntry  wem  ma 
gp---  'hat  "the king  built  his  palace  with  cement  moisiened  with 
Ih  k  of  the  cow  and  the  yak."  To  the  same  king  i>  aitribaied 
'■■'■"■     mine  called  Chana-gi- 


(Byang-gi; 


u  of  Tibet, 
srdi^ha^    He  was 


He  was  greatly  helped  In  his  oroee. 
i.  one  1  Netnl  prinecss.  diu(hier  ol^King 

II  impetial  daDgbtir  d  Chus:  aftemudi, 

sing  childlesi,  be  look  tm  more  prlDeessea  fiuLn  the  Ru-yong 
ft  comer  "  0}  and  MOn  («neral  appellative  for  the  nations 
n  Tibet  and  the  Indian  plains)  countries.    As  a  conqueror 


ill  by  the 


From  the  tilh  century  B.C.  the  Chinese  used  10  Ci 
nameof  Kiang  (or  Shepherds)  the  tribes  (about  130  in 
of  nomads  and  shepherds  in  Koko  Nor  and  the  noil 
present  Tibet;  but  their  knowledge  continued  lo  be  c( 
1  he  border  tribes  until  the  sixth  centuiyofoureia.  In  t 
of  the  T^ang  dynasty  it  is  said  thatthepopufationof  Ih 
originated  from  Ihe  Bat-Kian  or  Fah  Kiang;  and.  as  I 
inaiion  collected  in  the  first  part  of  the  notice  conccmin 
a(IeiwicdsTu-ban,  the  modem  Tu-fin,  dates  partly  (as  is  proved 
by  internal  evidence)  from  a  time  anterior  to  the  T'ang  dynasty    I 
I.A.D.  6i3).  some  dcgretvof  teliance  may  be  placed  on  it.    There    ; 
«c  are  told  that  Fonnl.  a  scion  of  the  southern  Uang  dynasty  of    1 
the  Tu-bat  family  (which  flourished  from  307  to  4 1 5  at  Lian-chaw 
in  Kansuh),  who  had  submitted  to  the  northern  Liang  dynasty, 


beyond  Ttih-shih  ("  heapy  stones  ")  a  slate  amidst  the  I 
tribes,  with  a  lein'toiy  extending  over  a  thousand  fi.  B 
mild  and  jusi  rule  be  was  soon  enabled  to  establish  his  sway 
an  inuDense  territory.   His  original  slate  was  appoiently  situated 


Nepal  to  Ih 


Ljsr 


Ide  of  the  Himaiayas.    How  far 
.  extended  is  not  knD»R;    bur  In 
the  Bcahmans  rebelled,  and  the 
Lg.  the  third  succettor  of  Srong  tsan  gam-pa,  was  killed 

laid  ol  this  Tibetan  nilt  in  India,  except  in  the  Chtnaw 
Tc  it  is  mentioned  until  the  end  of  the  monarchy  in  tint 
ry.  as  eilendinirover  Bengal  to  the  tea — the  Bay  of 
ng  called  the  Tibetan  Sea.  I.  R.  Logon  has  found 
I  and  linauBticcvldentie  d  Ihlsdanination.  which  was  left 
in  the  Indian  historieb     Manf-arong  maag  tsan,  the 

s(9  of  his  father,  subdued  the  Tuhuhun^tars  around  the 
lor  in  M3.  and  attacked  the  Chlnetei  iflet  some  adverse 
>  the  lailei'  took  thdr  i*«aM  and  peaetrated  as  far  as  Uiasa, 
they  burnt  the  royal  palace  (Yumbu-lagang).  KbrI  Ide 
irlan-mcug-ti'Dms,  the  grandson  of  Mang-srong  and  second 
:es^ior  from  him.  proTroTed  Ihe  spread  of  Buddhism  and 

of  his  person,  tiie  hand  of  the  BHoraplidwd  princess  Kylm- 

j...^i. 1. — :..  I In  ^  ,(„  Chine«  emperor  Juy- 

I  afirr  the  death  of  her  betrothed. 
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liirtii  M  79?  to  Klvi  waag  tde  tm,  in  the  BaMO^  anmit  die 
mou  ilkuttioiM  auMMKh  <k  bit  €ouatry,  became  of  the  atiwuMu 
etforts  he  made  in  favour  ol  that  religion  during  his  reign  of  forty- 
six  years  (743-789).  His  son  and  successor  Muni  tsan-po,'  being 
determined  to  raise  all'  his  subjects  to  the  same  leVe).  enacted  that 
there  should  be  no  distin^tioa  bctureen  poor  and  rich,  humble  and. 
^reat.  He  compelled  the  wealthy  to  share  their  lidies  with  the 
indigent  and  helpless  and  to  make  them  their  equals  in  respect  of 
all  the  comforts  and  conditions  of  life.  He  repeated  thb  experi- 
ment-three  times;  but  each  time  he  found  that  they  all  returned 
to  their  former  condition,  the  rich  becoming  still  ncher  and  the 
poor  still  poorer.  The  sagfe  attiibuted  this  curious  phenomenon 
to  the  good  and  evil  acts  of  their  former  lives.  Nothing  of  impor- 
tance occurred  during  the  following  reigns,  until  that  of  Kalpacnen, 
who  won  glory  by  his  care  for  the  translations  of  the  Buddhist 
scriptures  which  he  caused  to  be  completed,  or  rewritten  more 
accurately  when  required.  In  this  reign  a  severe  struggle  took 
place  with  China,  peace  being  concluded  in  821  at  Ch^ng-ngaii 
and  ratified  at  Lhasa  the  foHowing  year  by  the  erection  of  bifingual 
tablets,  which  still  exist.  Ralpachen  was  assassinated  by  the 
partisans  d  Lany-dharma  and  the  country  fcU  into  disorder. 
Lang-dharma  instituted  a  violent  persecution  of  Buddhism;  but 
he  was  soon  assassinated  in  his  turn  and  the  kingdom  divided  into 
a  western  and  an  eastern  part  by  his  two  sons.  The  partition 
did  not,  however,  prevent  internecine  wars.  The  hbtory  for  some 
time  now  becomes  rather  intricate  and  requires  some  attention. 
Pal  ICor  tsan,  the  second  western  king,  after  a  reign  of  thirteen 
years,  died  leaving  two  sons,  Thi  Tashi  Tsegpa-pal  and  Thi  Kyida 
Nyimagon.  The  latter  went  to  Nan  (Mngari;  and  founded  the 
capital  Purang;  he  left  three  sons,  of  whom  the  eldest  declared 
himself  kir^  of  Mang-yul,  the  second  seized  X^irang,  and  the 
youngest,  Detsud-gan,  oecame  long  of  the  province  of  bnan^-shung 
(the  modem  Gugnd).  The  revival  of  Buddhism  began  with  the 
two  sons  of  the  last-named,  the  elder  of  whom  became  a  monk. 
The  younger,  Khorr6,  inherited  his  father*s  throne,  and  was  followed 
in  his  authority  by  twenty  successors.  Tashi  Tsegpa  also  had 
three  sons — Palde,  Hodde  and  Kyide.  The  descendants  of  the 
first  node  themselves  masters  of  Gung-t*ang,  Lugyalwa.  Chyipa, 
Lhatse,  Laoglung  and  Tsakor,  where  they  severally  ruled  as  petty 
chiefs.  The  descendants  of  Kyide  spread  themselves  over  the  Mu, 
Jang,  Tana^,  Yarulag  and  Gyaltse  districts,  where  they  also  ruled 
as  petty  princes.  Hodde  left  four  sons — Phabdese,  Thide,  Thich- 
nng  and  Gnagpa.  The  first  and  fourth  became  masters  6S  Tsan- 
srong,  the  second  took  possession  of  Amdo  and  Tsongkha.  the  third 
Became  king  of  tJ  (or  the  central  Lhaasan  province),  and  removed 
the  capital  to  Yarlung,  south  of  Lhasa.  He  was  followed  on  hb 
throne  from  son  to  son  by  eleven  successor^.  History  is  silent  as 
to  the  fate  d  the  eastern  king,  the  other  son  of  Ilang-dharma, 
and  his  successors,  but  the  geographical  names  oi  the  chiatainships 
enumerated  above  make  it  clear  that  the  western  kiimdooi  had 
extended  its  power  to  the  east.  (Chronology  is  deficient  lor  alt  that 
period.  While  the  dynasty  of  Khorr6  in  Shane-shung  and  that  of 
Thich'ung  in  U  were  running,  another  aiithonty,  destined  to 
become  the  superior  of  both,  had  arises  in  TibeC  lChorr6  left  fais 
throne  to  his  son  Lhade,  who  was  himself  succeeded  by  his  three 
sons,  the  youngest  of  whom  invited  the  celebrated  Indian  Buddhist, 
Atisha,  to  leave  his  monastery  Vikramashila  for  Tibet,  where  he 
settled  in  the  great  lamaserai  cif  Thoding  in  Nari.  Besides  idipons 
books  and  teachings,  he  introduced  in  1026  the  method  d  com- 
puting time  by  cycles  of  axty  years,  "  obtained  from  the  Indian 
produce  of  Shambala."  He  was  the  nrst  of  the  several  chief  priests 
whose  authority  became  paramount  in  the  country.  The  kings 
of  U  greatly  patronized  them,  as  for  instance  in  the  case  of  the 
celebrated  Sakya  Pandita  by  the  seventh  of  these  kinpB.  Pandifia, 
at  the  special  request  of  Kuyukj  the  successor  of  Ogdaa,  paid  a  visit 
to  his  court  in  1246-1348.  Five  years  afterwards  Kublai  Khan 
conquered  all  the  east  ot  Tibet;  and,  after  he  had  ascended  the 
throne  of  China,  the  Mongol  eniperor  invited  to  his  court  •Pha^ispa 
Lodoi  Gyaltshan,  the  nephew  of  the  same  Pandita.  He  reniamed 
twelve  years  with  the  emperor,  and  at  his  request  framed  for  the 
Mongol  language  an  alphabet  imitated  from  the  Tibetan,  which, 
however,  did  not  prove  satisfactory,  and  disappeared  after  eighty- 
five  years  without  having  been  veiy  larvely  used.  Id  retom  for 
his  services,  Kublai  invested  Ph^npa  with  soverewn  power  over 
(i)  Tibet  proper,  comprising  the  thirteen  districts  of  U  and  Tsang, 
(3)  Kh4m  and  (3)  Amdo.  From  this  time  the  Salcya-pa  lamas 
became  the  universal  rulers  of  Tibet,  and  remained  so,  at  least 
nominally,  under  twenty*one  succesuve  lamas  during  seventy  yeare 
(f  27i>-i340).  Their  name  was  derived  from  the  Sakya  monastery, 
which  was  their  cradle  and  abode,  and  their  auliiority  for  temponX 
matters  was  exercised  by  spedally  appointed  regents.  When  the 
power  of  the  Sakya  befi^n  to  wane,  that  of  the  rival  monasteries  of 
Digung,  Phagdub  and  Tshal  tncreesed  largely,  and  their  respective 
influence  and  authority  overbalanced  that  of  the  successoni  of 
Phagna.  It  was  at  this  troubled  epoch  that  Chyang  Chub  Gyalt- 
shan, better  known  as  Phagmodu  from  the  name  of  his  native  town, 
appeared  on  the  scene.  He  subdued  Tibet  proper  and  Kh&m,  for 
the  continued  possession  of  which  he  was,  how^veTi  compelled  to 
fight  for  several  years;  but  he  succeeded  in  the  h^ig  run.  and  with 


the  eppravml  el  the  cowt  ef  f^Ung  wtaWtshed  «  dynasty  whkfa 
furnished  twelve  rulers  in  succesrion.  When  the  Moagol  dynasty 
of  China  passed  away,  the  Mings  confirmed  and  enlarged  the 
dominion  of  the  Tibetan  rulers,  recogniang  at  the  same  time  the 
chief  lamas  of  the  eight  principal  monasteries  of  the  country. 
Peace  and  prosperity  gradually  weakened  the  benign  rule  of  the 
kings  of  this  dynasty,  and  during  the  reigfi  of  the  last  but  one 
intemedae  war  was  rife  between  the  chieu  and  noblea  of  u  and 
Tsang.  This  state  of  things,  occurring  just  as  the  last  rulers  of 
the  Ming  dynasty  of  China  were  struggling  against  the  encroachments 
of  the  Manchus,.  their  filture  successors,  favoured  the  fntetference 
of  a  Khoshot  Mongol  piiiice,  Tensir  To,  called  in  the  Tibetan 
aourcee  king  of  Koko  Nor.  The  Mongob  were  interested  in  the 
religion  of  the  lamas,  especially  since  1576.  when  Allan,  khakan 
of  the  Tumeds,  and  hb  cousin  summonra  the  chief  lama  of  the 
most  important  monastery  to  visit  him.  Thb  lama  was  Sodnam 
rCtyamcso,  the  third  successor  of  Gedundub,  the  founder  of  the 
Tashilhuopo  monastery  in  1447,  who  had  been  elected  to  the  more 
important  abbotship  of  Galaan  near  Lhasa,  and  was  thus  the  first 
of  the  great,  afterwards  Dalai,  lamas.  The  immedbte  successor  of 
Gedundub.  who  ruled  from  1475  to  1541,  had  appointed  a  specbl 
officer  styled  ^r^  to  control  the  civil  administration  of  the  country. 
To  Sodnam  rGyamtso  the  Mongol  khans  gave  the  title  of  Vajra 
Dalai  Lama  ia  1576,  and  thb  is  the  first  use  of  the  widtly  known 
title  of  Dalai  Lama.  .-During  the  minority  of  th6  fifth  (really  the 
third)  Dalai  Lama,  when  the  Mongol  king  Tengjr  To.  under  the 
pretext  of  supporting  the*  religion,  IntervcnMl  in  the  affairs  of  the 
country,  the  Pan<h*en  Lo-sang  Ch'o-kyi  Gyal-ts*ang  lama  obtained 
the  withdrawal  of  the  invaders  by  .the  payment  of  a  heavy  war 
indemnity,  and  then  applied  for  help  to  the  first  Manchu  emperor 
of  China,  who  had  just  ascended  the  throne.  This  step  enraged 
the  Mongols,  and  caused  the  advance  of  Godiri  Khan,  son  and 
suoceasor  of  Tengir  To»  who  invaded  Tibet,  dethroned  all  the  petty 
princes,  including  the  king  of  Tsang,  and,  after  having  subjugated 
the  whole  of. the  country,  made  the  fifth  Dalai  lama  supreme 
monarch  of  all  Tibet,  in  1645.  The  Chinese  government  in  1653 
'confirmed  the  DaUi  Lapa  in  his  authority,  and  he  paid  a  vide  to 
the  emperor  at  Peking.  The  Mongol  Khc«hdtes  in  1706  and  the 
Sungara  in  1717  interfered  again  10  the  succession  of  the  Dalai 
lama,  but  the  Chinese  army  finally  conquered  the  country  in  1720, 
and  the  present  system  of  gc^^emment^  was  established.  It  is 
probable  that  the  isolation  of  Tibet  was  inspired  originally  by  the 
Chinese,  with  the  idea  of  creating;  a  bnffer  state  agamat  European 
aggression  from  thb  direction. 

In  1879-1873  tome  attempt  ivaa  made  by  Indian  officiab  to 
open  up  trade  with  Tibet;  further  attempts  followed  in  1884^  and 
in  1886  a  mission  wasoiganixed  to  proceed  to  Lhasa. 
TTjc  Chinese^  however,  although  they  had  at  fast  {fSST^^ 
granted  a  paaqport.  to  thb  mission,  later  objected  to  ffiSL. 
its  advance,  and  it  was  abandoned.  The  Tibetans  iniiafftin 
assumed  tlds  to  show  England's  weakness;  thej 
invaded  Sikkim,  and  in  x888  it  was  necessary  to  send  a  force 
under  GoieEBl  Graham  to  expel  them.  In  1890  a  treaty  was 
condnded,  and  txm<}e  regulations  under  this  treaty  in  iSgs;  but 
the  negotiations  were  canied  \3n  with  the  Chinese  authorities, 
and  the  lamas,  considedng  tliemselves  to  have  received  insufficient 
recognitiim,  repudiated  them  and  offered  further  insults^  A 
new  devebpment  presently  a|q>eared  in  the  sitoatioo.  A  lama, 
a  Mongolian  Buxiat  by  birth  and  a  Rnadan  subject,  whoae 
Russianized  name  was  Dorjiev,  had  come  to  Lhasa  about  i88a 
When  subsequently  visiting  Russia,  he  appears  to  have  drawn 
the  attention  of  the  Bt^orities  towards  Tibet  as  a  field  for  their 
statecraft,  and  he  established  himself  as  the  unofficial  ttpresen- 
tative  of  Russia  in  Lhasa..  He  obtained  a  commanding  influence 
over  the  Dalai  Lama,  impceased  upon  him  the  dangen  which 
threatened  Tibet  from  En^and,  and  aaggested  the  desirability 
of  securing  Russiatt  protection  and  even  the  poasibflity  el  con- 
verting the  tsar  and  his  eopire  toBtiddhism.  .  The  Ddai  Lama, 
aaaented,  and  waa  even  prepared  to  visit  St  Petersburg*  but  was 
checked  by  the  Tsong-du  (assembly).  He  Uietefore  sent  a 
representative  of  high  rank,  who  had  audience  of  the  tsar,  and 
returned  with  proposals  for  a  treaty  and  for  the  residence  of  a 
Russian  royal  prince  in  Lhasa  in  order  to  promote  friendly 
relationa.  Bitt  both  the  Chinese  autltorlties  in  Lhasa  and  thfe 
Ti»n9<ln  Wete  averse  from  any  such  proceedings.  The  Dalai 
Lama,  htfpfred  by  Dorjfev,  now  took  steps  to  bring  on  a  crisis  by 
provoking  Engbmd.  He  felt  sure  of  Russian  support.  Russian 
arms  had  been  Imported  into  Lbasa.  It  was  suspected,  although 
denied,  that  a  treaty  waa  in  draft  under  which  Russia  should 
assume  the  suierainty  of  Tibet.    A  further  encroachment  op 
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Briiiih  MRfMlv  in  SkUm  «u  mdt  by  TibetuM,  lad  ruiavt 

oibtT  (ligbti  were  offncd. 

The  viceioy  of  India,  Lord  CuiWB,  now  decided  llttt  itrang 
iclioc  wu  neceuiry;  buL  the  banie  gDvenunent  it  fint  luented 
oaty  ID  the  despalch  of  Colonel  (iftcrwiidi  Sir)  F.  E.  Yoimfr 
hnsbind  oiih  a  >nii]]  escort  to  negotiate  at  Khunlajont;,  to  tbe 
north  of  the  Siklcim  Ironiiiv.  The  mision  itijved  at  this  point 
on  tbe  71b  ol  July  i^j,  and  facte  it  leuudned  till  the  iitfa  of 
Decemben  No  responsible  Tibelati  rcpteKOIalives  appeared, 
and  iDcb  negotiations  is  wen  carried  on  were  abortivev  On  the 
jtd  of  October,  therefore,  the  British  govemmeni  autluiriud  the 
occvpaiion  of  the  Cbumbi  V 
Tibet  and  oiililtry  prcpUi 
problem  olitanapoit,  were  underUken.  Colonel  Vounghusband 
again  accompanied  the  mia^on,  and  the  Iraops  wen  comnianded 
by  General  Ronald  Macdonild.    The  Jelep  pass  wis  crossed  and 

the  entry  into  Tibet  effected  on  theiilhol  December. 
^An  advance  *a«  m«dc  to  Tuna,  where  part  of  the 
„_^  .„.,  ition  wintered.    A  (urlher  idvance  being  mado 

on  the  Jill  of  March  1904,  the  first  hcstile  encounter 
look  place  at  Guru,  when  the  Tibetans  [the  iggressois)  were 
defeated.  With  some  funbtr  Gating  (■  r«li  the  eipedilion 
niched  ind  occupiitl  Gyantieon  the  iilfaol  April ;  here  some  of 
the  Briiish  forces  were  Bubsequenily  beleaguered,  and  the  mom 
KTious  hghling  took  place.  In  laci  the  advance  to  Lhau. 
ie$uniedalieithestormingoftheGyanl»e/«t((on)onlhe6th  ot 
July,  met  with  compantively  little  oppoaitiou,  and  the  capiut 
wasreached  on  the  jid  of  August.  The  Dalai  Lama  had  ded  with 
DoTjiev.  Partly  on  ihb  account,  and  bipiieof  the  attempts  of 
the  Chineie  authoritia  to  bring  about  a  settlement,  there  wai 
•ome  delay  owing  to  the  attitude  of  the  lamas,  but  finally  a 
treaty  of  peace  waa  concluded  on  the  7th  of  September.  The 
principal  provisoni  were— the  Sikkim  frontier  violated  by 
the  Tibelana  wai  to  be  le^wcted;  mans  wen  to  be  established 
for  British  trade  at  Gyantie,  Garlok  and  Vatung;  Hbet  was  to 
pay  in  indemnity  ol  £500,003  (subsequently  reduced  to  one-third 
of  this  sum) ;  and  no  foreign  power  was  to  receive  any  concession 
in  Tibet,  territorial  or  mercantile,  or  to  concern  itself  with  the 
government  of  the  country.  The  eipeditioo  left  Lhasa  on  the 
13rd  ol  September  and  reached  India  again  at  the  dose  of  the 
following  month.  The  treaty  was  slightly  imdified  later  in 
maiten  of  dctaii,  while  the  adhesion  of  China  to  the  treaty  waa 
secured  by  an  agreement  of  the  17th  of  ^nil  1906. 

The  An^-Ruisian  convention  ol  1907  determined  the  follow- 
jng  conditions  with  respect  to  'nbeC— Ike  recognition  of  the 
■uierain  rights  ol  China  and  the  tecritotiat  ind  administntive 
integrity  of  the  country;  that  no  official  lepretentative  at  Lhasa 
ibould  be  appointed  either  by  England  or  by  Russia,  and  that 
no  concesBiooi  for  railways,  mines,  frc,  should  be  v 


.It  by 
30  provided  that,  except 


eipedition  ahoold  be  allowed  to  enter  the  country  for  three 
years. 

In  January  ifioS  the  final  imtalineDt  of  the  Tibetan  indemnity 
wu  paid  to  Great  Britain,  and  the  Chumbi  valley  was  evacuated. 

the  Imperial  authority  to  reaume  hia  administration  in  place  of 
the  provisional  governors  a^^wlntcd  as  a  result  of  the  British 


n  the  SK-ch'nen 
ftonliet  against  certain  insurgent  lamai,  whom  they  bandied 
aeverdy.  When  the  Dalai  Lama  attempted  to  |jve  orden  that 
they  should  cease,  tbe  Chinese  Msloii  in  Uiaia  diiputed  hia 
authority,  and  summoned  the  Cblneic  troopi  to  enter  tlie  city. 
They  did  io,  and  the  Dalai  Lama  fled  to  India  In  February  1910. 
staying  at  Darjeellng.  Chlneae  Iroois  followed  hlm  to  tbe 
frontier,  and  he  was  deposed  by  Impoial  decree.  Tbe  British 
government,  in  view  (^  the  apparent  inlenijon  of  China  to 
establish  efleciive  suienlnty  In  Tibet,  drew  the  atuntion  oi  the 
government  at  Peking  to  the  neces^ty  ol  strictly  observing  iti 
treaty  obliptioiu,  and  e^ieciiily  pointing  out  thai  tli>  iaufintr 
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ChSndwSh  AiidtM  Irrmwaddy.  tlie  KAcfauiB  have  sot  as  yet 
lettled  down,  and  are  still  pushing 'southwards.  The  Kacl^ns 
and  the  Kuki-Chins  gradually  and  finally  merge  into  Burmese, 
the  language  of  the  ancient  kingdom  of  Burma. 

It  is  impossible  to  bring  the  relationship  existing  between  all 
these  various  groups  imder  one  single  formula.  The  dialects 
spoken  in  the  Himalayas  and  iii  Assam  can  be  described  as  a 
double  chain  connecting  Tibetan  with  Burmese,  which  are  the 
two  principal  Umguages  of  the  family.  In  the  first  place  the 
Kachin  group  runs  fr<Hn  the  easternmost  Tibetan  dialects  in 
Sze-ch'uen  down  to  the  Burmese  ot  Upper  Burma.  The  second 
chain  has  a  double  beginning  in  the  north.  We  can  trace  one 
line  through  the  North  Assam  group,  the  Nigft,  Bodo  and  Kuki- 
Chin  groups.  Another  line  can  be  followed  from  Tibetan  through 
the  Himalayan  and  Bodo  groups  into  Kuki-Chin. ..  llie  latter 
dialects  finally  merge  into  Burmese. 

The  original  home  of  the  Tibeto-Burmaa  race  seems  to  have 
been  on  the  Upper  Hwangho  and  the  Upper  Yangtsze-kiang 
in  the  Chinese  provinces  of  Szenrh^uen  and  Yttnnan.  The  oldest 
invaders  followed  the  Tsangpo  into  Tibet  and  became  the  Tibe- 
tans of  the  present  day.  Other  hordes  crossed  the  Brahmaputra 
and  settled  in  the  hills  on  the  southern  sk>pes  of  the  Himalajra 
range.  From  the  headwaters  of  the  Irrawaddy  and  the  Chindwin 
successive  waves  entered  Assam  and  Further  India.  Some  fol- 
lowed the  course  of  the  Brahmaputra  and  settled  in  the  hills  to 
the  south  and  east  of-  the  great  bend  of  the  river.  Others 
entered  the  Nftg&  hills,  while  numerous  tribes  must  have  followed 
the  Chindwin  into  Manipur  and  the  hills  to  the  south.  The  in- 
habitants of  Bufma  have  probably  come  down  along  the  Chindwin 
and  the  Irrawaddy,  and  the  latest  immigrants,  the  Kachins, 
have  only  in  modem  times  begun  their  wanderings  southwards 
through  the  hills.  The  tribes  settled  in  the  hills  north  of  the 
Assam  valley  appear  to  possess  a  mixed  character.  Their  home 
can  be  considered  as  a  kind  of  backwater  which  has  been  over- 
flowed by  the  waves  of  successive  invasions. 

In  their  original  home  the  Tibeto-Burmans  were  the  neighbours 
of  Chinese  and  Tai  tribes.  Their  languages  are  also  dosely 
related  to  Chinese  and  Tai,  more  closely  to  the  former  than  to  the 
latter.  The  agreement  is  apparent  in  the  phonetical  ssrstem,  in 
vocabulary  and  in  grammar.  The  principal  point  in  which  they 
differ  is  the  order  of  words.  The  Tibeto-Burman  family  arranges 
the  words  of  a  sentence  in  the  order  of  subject,  object,  verb,  while 
the  order  in  Chinese  and  Tai  is  subject,  verb,  object.  Together 
all  these  languages  form  one  great  family,  which  is  usually  called 
Indo-Chinese, 

The  Indo-Chinese  fkmtfy'l^smKy'eonmdtxtd  as  a  typicaJ 
instance  of  the  so-called  isolating  languages.  The  single  words 
do  not  consist  of  more  than  one. syllable.  They  are  incapable  of 
inflexion  because  there  are  no  form-words,  which  merely  denote 
relation  in  time  and  space.  Grammatical  relations  are  therefore- 
not  indicated  by  inflexion,  but  simply  by  putting  together,  according 
to  fixed  rules,  words  of  which  each  retains  its  independence. 
Thus  a  sentence  such  as  "  the  father  struck  the  boy  "  would  be 
translated  "  father  agent  son  striking  completion.  This  'state 
of  affaire,  which  is  tne  prevailing  condirion  in  Chinese,  is  not, 
however,  the  original  one.  While  the  bases  of  the  words  are 
monosyllabic,  Le.  each  word  consists  of  one  syllable,  comparative 
philolc^  shows  that  these  bases  were  often  preceded  by  prefixes, 
short  additions,  the  meaning  of  which  cannot  alwavs  be  ascer* 
tained,  but  which  modified  the  meaning  of  the  base  in  the  same  way 
as  the  terminations  of  other  languages.  Such  prefixes  were  not 
accented,  and  in  the  course  of  time  they  were  commonly  reduced 
and  often  dropped  altogether,  so  that  each  word  (t.e.  the  prefix 
plus  base)  itselt  came  to  be  monosjrllabic.  Such  words  were  then 
j»T3nounced  in  a  higher  tone,  and  this  gave  rise  to  the  development 
of  a  complkrated  system  of  tones  in  Cmnese,  Tai  and  some  Tfbeto- 
Burman  languases.  The  existence  of.  old  prefixes  can  therefore 
still  be  inferred  from  the  tones. 

This  development  can  still  befoHowed  iii  the  Tibeto-Burman 
lan^ages.  Tney  have,  to  some  extent,  retained  the  okl  prefixes. 
This  is,  for  example,  the  case  In  Old  Tibetan-  and  some  modern 
Tibetan  dialects,  while  the  prefixes  have  been  dropped  In  the  modem 
dialect  of  Central  Tibet.  Compare  Old  Tibetan  0-tf  »«>.  Baiti  ah-dun, 
but  Central  Tibetan  dUn^  seven.    The  connexion  between  the  drop- 

f)ing  of  prefixes  and  the  development  of  tones  can  be  seen  from  tne 
act  that  Balti,  which  has,  to  some  extent,  orMcrved  the  prefixes, 
b  devoid  of  tones,  while  Central  Tibetan  ha  ^S^loped  a  system 
of  tones  corresponding  to  that  prevailing  ^rMoese.    The  same 


Is  the  case  with  Kachin  and  some  Nigft  dialects,  while  the  re- 
maining Tibeto-Burman  languages  apparently  agree  with  such 
Tibetan  dialects  as  are  devoid  of  tones.  The  dcvelupmcnt  ol 
tones  in  many  dialects  was  probably  counteracted  by  the  influence 
of  the  qieech  of  the  former  inhabitants  whom  the  Tibeto-Burman 
found  in  possession  of  the  country  when  they  invaded  their  present 
habitat.^  Remnants  of  such  old  inhabitants  arc  still  found  in  the 
Khasi  hills  of  Assam,  in  the  midst  of  the  Tibeto-Burman  territory. 
Traces  of  the  speech  of  an  okl,  non-Tibeto-Burman  population. 
can  also  be  found  in  some  dialects  belonging  to  the  tiunalayan 
group. 

Through^  the  dropping  of  old  prefixes  several  different  words 
coincideof  in  form.  The  same  result  was  effected  by  another 
tendency,  which  is  apparent  in  all  Indo-Chinese  languages,  viz. 
to  harden  soft  consonants.  Thus  Tibetan  ba,  cow,  is  often  pro- 
nounced Ma  and  ^0.  The  confusion  which  might  arise  from  this 
double  tendency  is  counteracted  by  the  s>'stem  of  tones  and  the 
fixed  rules  for  tne  order  of  words. 

The  vocabulary  is  richly  varied.  Thus  the  different  varieties  ot 
some  animal  are  often  denoted  by  separate  words.  On  the  other 
hand,  there  are  few  general  terms  or  such  as  denote  abstract 
ideas. 

All  these  features  of  Tibeto-Burman  speech  tend  to  make  the 
difference  between  the  dialects  considerable,  and  the  changes  within 
one  and  the  same  dialect  bewildering.  Instances  are  said  to  be  on 
record  where  one  small  tribe  has  changed  its  language  in  the  course 
df  a  couple  of  generations  so  as  to  be  unrecognizable.  This  fact, 
if  fact  it  be,  can  however,  be  accounted  for  bjr  assuming  that  the 
male  individuals  in  question  have  robbed  their  wives  from  some 
other  tribe.  At  all  events,  the  changes  are  not  so  important  in 
cases  where  we  are  able  to  compare  the  existing  vocabulary  of  a 
tribe  with  words  noted  down,  say,  a  century  ago. 

The  different  classes  of  words  are  not  cfeany  disttneuished.  and 
many  instances  occur  in  which  a  word  can  be  used  at  viul  as  a  noun, 
as  an  adjective  .or  as  a  verb.  The  verb  can,  on  the  whole,  be  de- 
scribed as  a  noun  of  action,  and  we  find  phrases  such  as  **  my  going 
is"  instead  of /' I  go."  Inflexion  is  often  effected  by. isolation. 
Thus  gender  is  commonly  denoted  by  addins;  words  meaning 
"  male,  "  female,"  respecdvely ;  number  is  indicated  by  means 
of  numerals  and  words  meaning  "  many,"  "  heap  " ;  and  there  is 
no  relative  pronoun  and  no  clear  distinction  between  the  various' 
verbal  tenses.  Many  oi  the  words  added  in  order  to  indicate 
relation  in  time,  space,  &c.,  have,  however,  ceased  to  be  used  as 
separate  words,  and  have  become  what  can  for  all  practical  pur- 
poses be  called  case  and  tense  affixes.  The  inflexion  is  therefore  at 
the  present  date,  to  a  great  extent,  effected  by  agglutination,  i.«. 
by  adding  modifying  particles  to  the  base,  which  itself  ranams' un- 
changed. Such  particles  are  only  put  once  if  there  are  more  than 
one  word  put  together  in  the  same  relation.  Thus  an  adjective 
and  a  qualified  noun  only  takes  one  "  case-sufllix."  Several  clialects 
have  in  this  way  developed  a  complicated  system  of  grammatical 
forms,  partly  perhaps  under  the  influence  of  non-Tibeto-Burman 
languages. 

Bibliography. — ^J.  Leyden, "  On  the  Languages  and  Literature  of 
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uction.  Specimens  of  the  Tibetan  Dialects,  the  Himalayan  Dialects 
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TIBIA,  a  pipe  played  by  means  of  a  reed  mouthpiece,  exten- 
sively used  in  classic  Rome.  The  tibia,  often  mistranslated 
"  flute,"  was  identical  with  the  aulos  of  the  Greeks,  and  accord- 
ing as  it  was  made  ^h  a  cylindrical  or  with  a  conical  bore, 
it  may  be  regarded  as  the  prototype  of  our  clarinet  or  oboe.  The 
tibia  was  used  at  musical  contests,  in  the  theatre,  in  the  arena. 
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at  banquets,  &c.  A  set  of  ivory  tibiae  of  cylindrical  bore 
loimd  at  Pompeii  in  a  good  state  of  preservation  are  in  the 
museum  at  Naples. 

TIBUUUS,  ALBIUS  (c.  54-19  Bc.),  Utin  elegiac  poet.  The 
information  which  we  possess  about  him  is  extremely  meagre. 
Besides  the  poems  themselves — that  is  to  say,  the  first  and 
second  books — we  have  only  a  few  referenced  in  later  writers 
and  a  short  Life  of  doubtful  authority.  We  do  not  know  his 
praenomen;  his  gentile  name  has  been  questioned;  nor  is  his 
birthplace  ascertained.  His  station  was  not  improbably  that 
of  a  Roman  knight  (so  the  Life  affirms) ;  and  he  had  inherited 
a  very  considerable  estate.  But,  like  Virgil,  Horace  and  Prc^>er- 
ttns,  he  seems  to  have  lost  the  greater  part  of  it  in  41  amongst 
the  confiscations  which  Antony  and  Octavian  found  expedient 
to  satisfy  the  rapacity  of  their  victorious  soldiery.  TibuUus's 
chief  friend  and  patron  was  M.  Valerius  Messalla  Corvinus, 
himself  an  orator  and  poet  as  Well  as  a  statesman  and  a  com- 
mander. Messalla,  like  Maecenas,  was  the  centrtf  of  a  literary 
circle  in  Rome;  but  the  bond  between  its  members  was  that  of 
literature  alone.  They  stood  in  no  relations  to  the  court;  and 
the  name  of  Augustus  is  not  once  to  be  found  in  the  writings  of 
Tibullus.  About  30  B.C.  Messalla  was  despatched  by  Augustus 
10  Gaul  to  quell  a  rising  in  Aquitania  and  restore  order  in  the 
country,  and  Tibullus  may  have  been  in  his  retinue.  On  a 
later  occasion,  probably  in  aS,  he  would  have  accompanied  his 
friend  who  had  been  sent  on  a  mission  to  the  East,  but  he  fell 
sick  and  had  to  stay  behind  in  Corcyra.  Tibullus  had  no  liking 
for  war,  and  though  his  life  seems  to  have  been  divided  between 
Rome  and  his  country  estate,  his  own  preferences  were  wholly 
lor  the  country  life.  His  first  love,  the  subject  of  book  i. ,  is  called 
Delia  in  the  poems,  but  we  learn  from  Apuleius  {Apd,  10)  that 
her  real  name  was  Plania.  Delia  seems  to  have  been  a  woman 
of  middle  station.  It  is  impossible  to  give  an  exact  account 
of  the  intimacy.  The  poems  which  refer  to  her  are  arranged 
in  no  chronological  order.  Now  she  appears  as  single,  now  as 
married;  but  we  do  not  hear  anything  either  of  her  marriage  or 
of  her  husband's  death.  It  is  clear,  however,  that  it  was  the 
absence  of  her  husband  on  military  service  in  C^icia  which  gave 
Tibullus  the  opportimity  of  making  or  renewing  the  acquaint- 
ance. It  was  not  dropped  when  he  xe,tumed.  It  was  not 
difficult  to  deceive  the  simple  soldier;  and  Delia  was  an  apt 
pupil  in  deception—'too  apt,  as  Tibullus  saw  with  dismay  when 
he  found  that  he  was  not  the  only  lover.  His  entreaties  and 
appeals  were  of  no  avail;  and  after  the  first  book  we  hear  no  more 
of  Delia.  In  the  second  book  the  place  of  Deli^  is  taken  by 
Nemesis,  which  is  also  a  fictitious  name.  Nemeus  (like  the 
Cynthia  of  Propcrtius)  Waa  a  courtesan  of  the  higher  class; 
and  she  had  other  admirers  besides  Tibullus.  He  complains 
bitterly  of  his  bondage,  and  of  her  rapacity  and  hardhearted- 
Dess.  In  spite  of  all,  however,  she  seems  to  Jiave  retained 
her  hold  on  him  until  bis  death.  Tibullus  died  prematurely, 
probably  in  19,  and  almost  immediately  after  Virgil.  His 
death  made  a.  deep  impression  in  Rome,  as  we  learn  from 
bis  contemporary  Domitius  3f arsUs  and  from  the  rlegy  in 
which  Ovid  (AmoreSf  iiL  19)  has  enshrined  th«  memory  of 
|iis  predecessor. 

The  character  of  Tibullus  is  reflected  in  his  )>oe'mS.  Though 
not  an  admirable  it  is  certainly  an  amiable  one.  He  was  a  man 
of  generous  impulses  and  a  gentle  unsdfish  disposition.  He 
was  loyal  to  his  friends  to  the  verge  of  self-sacrifice,  as  is  shown 
by  his  leaving  Delia  to  accompany  Messalla  to  Asia,  and  constant 
to  his  mistresses  with  a  constancy  but  ill  deserved.  His  tender- 
ness towards  them  is  enhanced  by  a  refinement  and  delicacy 
which  are  rare  among  the  ancients.  Horace  and  the  test  taunt 
the  cruel  fair  with  the  retribution  which  is  coming  with  the 
years.  If  Tibullus  refers  to  such  a  fate,  be  does  it  by  way  of 
warning  add  not  in  any  petty  spirit  of  triumph  or  i^venge. 
Cruelly  though  he  may  have  been  treated  by  bis  love,  Jie  does 
not  invoke  curses  upon  her  head.  He  goes  to  her  little  sister's 
grave,  hung  so  often  with  his  gdrlands^d  wet  with  his  tears, 
and  bemoans  his  fate  to  the  dumb  ashes  there.  Tibullus  has 
no  leanings  to  an  active  life:  his  ideal  is  a  quiet  retirement  in 


the  country  with  the  loved  one  at  his  tide.  He  fias  no  smoition 
and  not  even  the  poet's  yearning  for  immortality.  At  Tibullus 
loved  the  country  life  so  he  clung  to  its  faiths,  and  in  an  age  of 
crude  .materialism  and  the  grossest  superstition,  he  waa  religious 
in  the  old  Roman  way.  As  a  poet  be  reminds  us  of  Collins 
and  Longfellow.  His  clear,  finished  and  yet  unaffected  style 
made  him  a  great  favourite  with  his  countrymen  and  placed 
him,  in  the  judgment  of  Quintilian,  at  the  head  of  their  elegiac 
writers.  And  certainly  within  his  own  range  he  has  no  Roman 
rival.  For  natural  grace  and  tenderness,  for  exquisiteness  of 
feeling  and  expression,  he  stands  alone.  He  has  far  fewer  faults 
than  Propcrtius,  and  in  particular  he  rarely  overloads  his  lines 
with  Alexandrian  learning.  But,  for  aU  that,  his  range  Is 
limited;  and  in  power  and  compass  of  imagination,  in  vigour 
and  originality  of  conception,  in  richness  and  variety  of  poetical 
treatment,* he  Is  much  his  rival's  inferior.  The  same  differences 
are  perc^ible  in  the  way  the  two  poets  handle  their  metre. 
Tibullus  is  smoother  and  more  musical,  but  liable  to  become 
monotonous;  Propertius,  with  occasional  harshnesses,  is  more 
vigorous  and  varied.  It  may  be  added  that  in  many  of  Tibul- 
lus's  poems  a  symmetrical  composition  can  be  traced,  although 
the  symmetry  must  never  be  forced  into  a  fixed  and  unelastic 
scheme. 

It  a  probable  that  we  have  lost  some  of  the  genuine  poems  o( 
Tibullus.  On  the  other  hand,  much  has  come  down  to  us  under 
his  name  which  must  certainly  be  assigned  to  others.  Only  the 
first  and  second  traoks  can  claim  his  authorship.  The  first  book 
consists  of  poems  written  at  various  times  between  ao  and  26. 
About  the  second  book  we  can  only  a^y  that  in*  all  likelihood  ii 
was  published  before  the  poet's  death  in  19.  It  is  very  short, 
containing  only  428  verses,  and  apparently  incomplete,  in  both 
books  occur  poems  which  give  eviacncc  of  internal  disorder;  but 
scholars  cannot  agree  upon  the  remedies  to  be  applied. 

The  third  book»  which  contains  290  verses,  is  by  a  much  inferior 
hand.  The  writer  calls  himself  Lygdamus  and  the  fair  that  he 
rings  of  Neaera.  He  was  bom  in  the  same  >'ear  as  Ovid,  but  there 
is  nothing  Ovidian  about  his  urork.  ■  He  has  little  poetical  power, 
and  his  ptyle  is  meagre  and  jeiune:  He  has  a  good  many  reminis- 
cences and  imitations  of  Tibullus  and  Propertius;  and  they  are  not 
always  happy.  The  separation  of  the  fourth  book  from  the  third 
has  no  ancient  authority.  It  dates  from  the  revival  of  letters, 
and  is  due  to  the  Italian  scholars  of  the  15th  century.  The  fourth 
book  consists  of  poems  oi  very  different  ouality.  The  first  is  a 
comi>o«ition  in  211  hexameters  on  the  achievements  of  Messalla, 
and  is  venr  poor.  The  author  is  unknown;  but  he  was  certainly 
not  Tibullus.  The  poem  itself  was  written  in  ii,  the  year  <m 
Messalla's  consulship. .  The  next  eleven  poems  reXate  to  the  loves 
of  Sulpicia  and  Cerinthus.  Sulpicia  was  a  Roman  lady  of  high 
station  and,  according  to  Haupt's  probable  conjecture,  the  daughter 
of  Valeria,  Messalla's  sister.  She  had  fallen  violently  in  love  with 
Cerinthus,  about  whom  we  know  nothing  but  what  the  poet  tells 
us,  _  and  he  9oon  reciprocated  her  feelings.  The-  Sulpicia  elegies 
divide  into  two  groups.  The  first  comprises  iv.  2-6,  containing 
ninety-four  lines,  m  which  the  theme  of  the  attachment  is  worked 
up  into  five  graceful  poema.  The  second,  iv.  8-12  (to  which  7 
should  be  added),  consists  of  Sulpicia's  own  letters.  They  are 
very  short,  only  forty  lines  in  all ;  but  they  have  a  unique  interest 
as  being  the  only  lo\'e  poems  by  a  Roman  woman  that  have  escaped 
the  ravages  of  time.  Their  frank  and  passionate  outpourings 
ren^ind  us  of  pitullus.  The  ^le  and  metrical  handling  betray 
a  novice  in  poetical  writing.  The  thirteenth  poem  (twenty-four 
lines)  claims  to  be  by  Tibullus;  but  it  is  hardly  more  than  a  cento 
from  Tibullus  and  Propertius.  The  fourteentn  is  a  little  epigram 
of  four  lines  with  notning  to  determine  its  authorship.  Last  of 
all  comes  the  epigram  or  fragment  of  Domitius  Marsus  already 
referred  to.  To  sum  up :  the  third  and  fourth  books  appear  in 
the  oldest  tradition  as  a  single  book,  and  they  comprise  pieces  by 
different  authors  in  different  styles,  none  of  which  can  be  assigned 
to  Tibullus  with  any  certainty.  The  natural  conclusion  is  that 
we  have  here  a  collection  of  scattered  compositions,  relating  to 
Messalla  and  the  members  of  his  circle,  whicn  has  been  addra  as 
an  appendix  to  the  genuine  relics  of  Tibullus.  When  this  "  Messalla 
collection"  was  made  cannot  be  exactly  determined;  but  it  was 
not  till  after  the  death  of  Tibullus.  19  B.C.  and  probably  between 
15  and  2  «.c.  Besides  the  foregoing,  two  pieces  in  the  collection 
called  Priapea  (one  an  epigram  and  the  other  a  longer  piece  in 
iambics)  have  been  attributed  to  Tibullus:  but  there  is  little  external 
and  no  Internal  evidence  of  his  authorship  (see.Uiller  in  HermUt 
xviii.  343-349)'     ^ 

The  value  of  the  short  Vita  ,TiMli»  found  at  the  end  of  the 

Ambroslan.  Vatican  and  inferior  MSS.,  has  been  much  discussed. 

There  is  little  in  it  that  we  could  not  at  once  infer  from  Tibullu* 

I  himself  and  from  w^t  Horace  says  about  Albius.  though  it  is 
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ponible  that  Hi  compiler  vaay  have  taken  some  of  his  ttatemoitt 
Irom  Suctonius's  book  De  poeUs.  It  b  as  follows:  "  Albhis  TibulIuB 
eques  R.  (R.  being  the  customary  abbrevtatbn  for  JRomanus,  the 
NfSS.  have  the  corruption  fetalis),  insignis  forma  cultuque  corporis 
observabilis,  ante  alios  Ccirvinum  Messalam  Oratorem  (MSS.  Or., 
ijs.  oratorem)  ingenue  (MSS.  iginom)  dilezit,  cuius  ec  contuberhalis 
Aauitantco  bello  militaribus  donis  donatus  est.  Hie  muhorum 
iudido  prindpem  inter  elcgiographos  optinet  locum.  Epistulae 
quoque  eius,  quamc^uam  breves,  omnino  utucs  sunt  (the  "  letters  "  are 
tne  Sulpida  elegies).  Obiit  adulescens,  ut  indicat  epigramma 
superacnptum  "  \i^.  the  one  ascribed  to  Domitius  Marsus.  These 
words  seem  to  be  a  later  addition  to  the  Lije),  It  is  another  moot 
question  of  some  importance  whetlyr  our  poet  should  be  identified 
with  the  Albius  of  Horace  {Od.  L  33;  EpisL  I.  4),  as  is  done  by^he 
Horatian  commentator  Porphyrio  (a.d.  300-250)  in  his  Scholia. 
Borphyrb's  view  has  been  most  recently  examined  by  Postgate 
iSwcHonsfrom  TibuUus.  appendix  A).  If  it  is  rcgectedr  the  authority 
of  the  Idfe  is  considerably  impaired. 

Ovid,  Trist,  hf.  10,  53  seq.,  "  successor  fuit  hic  [Tibullusl  tibi, 
Galle,  Propertius  ilH,  oaartus  ab  his  scrie  temporis  ipee  fui.^'  In 
the  preoeouiff  couplet  ne  had  said,  "  Veivillttm  vidi  tantum  nee 
amam  Tibullo  tempus  amidtiae  fata  deifcre  meae."  Ovid,  who 
was  born  in  43,  would  be  only  twenty-four  at  Tibullus's  death  if  it 
occurred  in  19.  The  loss  of  TIbullus  s  landed  property  is  attested 
by  himself  0>  ii  19  seq.),  "  FeKcis  quondam,  nunc  pauperis  agri 
custodes  '*  (cf .  41 .  43).  Its  cause  is  only  an  inference,  tnough  a  very 
probable  one.  That  he  was  allowed  to  retain  a  portion  of  his 
estate  with  the  family  mansion  is  clear  from  iu  a,  53.  TibuUus 
may  have  been  Mcssalla's  contubernalis  in  the  Aquitanian  War 
iVita  Tib.  and  Tib.  t.  7,  9  seq.,  a  poem  composed  for  Messalla's 
triumph),  and  may  have  received  militaria  dona  {Vita). 

Delia's  name  (from  fti?Aof)  is  a  translation  of  Plania.  As  regards 
her  station,  it  should  be  noticed  that  she  was  not  entitled  to  wear 
the  slola,  the  dress  of  Roman  matrons  G.  6,  68).  Her  husband  is 
mentioned  as  absent  (i.  2,  67  seq.).  She  eludes  the  custodes  pisLced 
over  her  (i.  3,  15  and  6,  7).  Tibullus's  suit  was  favoured  by  Delia's 
mother,  of  whom  he  speaks  in  very  affectionate  terms  (i.  6, 57  wq.). 
~     ~  ~  The  fifth 


For  Tibullus's  illness  at  Corcyra,  see  i.  3,  i  seq.,  5s  seq 

elegy  was  written  during  estrangement  (discidium),  and  the  sixth 

after  the  return  of  the  husband  and  during  Delia's  double  infidelity. 

Ovid,  writing  at  the  time  of  Tibullus's  death  (Am.  iii.  9,  31).  cays: 
*'  Sic  Nemesis  longum,  sic  Delb.  nomen  habebunt,  altera  cura 
recens,  altera  primus  amor."  Nemesis  is  the  subject  of  book  ii. 
3,  4,  6.  The  mention  of  a  Una  Oi*  6)  settles  her  position.  The  con- 
nexion had  lasted  a  year  when  ii.  5  was  written  (see  vcr.  109).  It  is 
worth  noticing  that  Martial  selects  Nemesis  as  the  source  of 
Tibullus's  reputation  (viii.  73,  7;  cf.  xiv.  193). 

Specimens  of  TibuUus  at  his  best  may  be  found  in  i.  i.  3,  69-9^; 
5.  iS»-36;  9,  45-68;  ii.  6.  Quintilian  says  {,Inst.  x.  i,  93),  "  Elcgia 
quoque  Graecos  provocamus,  cuius  mihi  lersus  aiqu*  elegans  maxime 
vtdelur  auctor  TibuUus;  sunt  nui  Propertium  malint;  Ovidius 
utnxpie  lascivior,  skut  durior  Gsdlus." 

Charisius  (pp.  66  and  105)  quotes  part  of  »  hexameter  which  is 
not  found  in  the  extant  poems  of  TibuUus. 

Lygdamus  is  probably  the  real  name  of  the  author  of  the  first. 
six  elegies  in  book  iii.,  but  little  further  is  known  about  him.  His 
elegies  and  the  other  poems  in  the  third  book  ("  third  "  and  "  fourth" 
books)  a(>peaT  to  have  been  known  to  Ovid.  There  are  agreements 
between  lu.  5,  15-20,  and  three  passages  of  Ovid,  Ars.  am.  ii. 
669  seq.;  7>.  iv.  10,  6:  "cum  cecidit  fato  consul  uterque  pari" 
(Lygdamus  and  Ovid  using  word  for  word  the  same  expression 
for  the  year  of  their  birth,  the  consulship  of  Hirtius  and  Pansa) 
and  Am.  xi.  14,  23  seq.,  much  too  close  to  be  accidental.  We  do 
not  know  when  they  were  added  to  the  genuine  poems  of  TibuUus. 

Most  scholars  since  Lachmann  have  condemned  the  "  Panegyric 
on  MeBsalla."  It  is  an  inflated  and  at  the  same  time  tasteless 
declamation,  entirely  devoid  of  poetical  merit.  The  language  is 
often  absurdly  exaggerated,  e.g.  190  seq.  ^  The  author  himself 
seems  to  be  conscious  of  his  own  deficiencies  (i  seq.,  177  seq.)< 
Like  so  many  of  his  contemporaries,  he  had  been  reduced  to  poverty 
by  the  loss  of  his  estates  (181  seq.).  If  we  could  aet  the  question 
01  poetical  merit  aside,  it  would  not  be  impossible  to  identify 
him  with  Propertius  as  in  fact  is  done  by  N^metny  {op.  cited  below). 
The  date  is  nxed  by  121  seq.  Sulpicia  was  the  oaughter  of  Servius 
Sulpicius  (iii.  i6=iv.  10,  4),  and  she  seems  to  have  been  under 
the  tutelage  of  Messalla.  her  uncle  by  marriage  (Haupt,  Opuscula^ 
iii.  502  seq-). 

Some  scholars  attribute  iii.  ^I3aiv.  2-6  to  TibuUus  himself; 
but  the  style  is  different,  and  it  is  best  to  answer  the  question, 
as  Bahrens  does,  with  a  non  liqtul. 

The  direct  ascrij^tion  of  iii.  19 ^iv,  13  (verse  13,  "nunc  licet  e 
caelo  mittatur  amica  Tibullo")  to  Tibullus  probably  led  to  its 
inclusion  in  the  collection  and  later  on  to  the  adoition^  of  the 
third  txwk  to  the  two  genuine  ones.  For  the  evidence  against  the 
ascription,  see  Postgate,  Selections,  app.  C. 

^fanuscripts. — ^The  two  best  MSS.  <A  TilxiUus  arc  the  Ambrosiartus 

(A),  of  date  about  1374.  and  the  Vaticanus  (V).  of  the  15th  century. 

Besides  these*  we  have  a  number  of  extracts  froqi  TibuUus  m 

florilegium  Parisinum,  an  anthology  from  various  Latin  writers 

iiich  orobably  (oes  back  to  the  luh  century,  and  the  Excertta 


'fiiringensia,  preterved  fai^an  iith-oentury  MS.  now  at  Munich, 
unfortunately  very  few  in  number.  Also  excerpts  from  the  lost 
Fragmentum  cuiactanum,  made  by  Scaliger,  and  now  in  the  library  at 
I^eiden.  It  only  contained  the  part  from  iii.  4,  6^  to  the  end.  The 
Codex  cuiacianus,  a  late  MS.  containing  Catullus,  TibuUus  and 
Prraertius,  is  stiU  extant. 

£M/«0fw.;— 'TibuUus  was  first  printed  with  CatuUuti  PropertiuSp 
and  the  Sikae  of  Statius  by  Vindclfnus  de  Spira  (Venice,  1473), 
and  separately  by  Florentius  de  Argentina,  probably  in  the  same 
year.  Amongst  other  editions  we  may  mention  those  by  Scaliger 
(with  Catullus  and  Propertius,  iS77i  &c.),  Broukhucius  (1708), 
Vulpiua  (1749)1  Heyne  (1817,  4th  ed.  by  Wunderlich.  with  supple- 
ment by  Dissen,  1819),  Huschke  (1819),  Lachmann  (1839),  Dissen 
(1835).  Among  more  recent  texts  B&htens  (i8j8,  the  first  of  the 
modem  critical  editions),  L.  MQller  (1880,  with  a  useful  intro- 
duction), HiUer  (1885,  with  index  verbonim),  Postgate  (1905). 
Of  the  commentaries  Heyne's,  Huschke's  and  Diaien't  are  still 
of  value.  The  most  recent  (with  Latin  notes)  is  N^ethy's  (1905- 
1906).  The  greater  part  of  the  poems  are  included  in  Postgate's 
Selectiotu' {^ith  English  notes,  1903).  For  further  information  see 
the  accounts  in  Teuffel's  History  c/  Roman  Literature  (tianflJated 
by  Warr),  Schanz's  Geschiekte  der  rdmiscken  Litteraiur,  and  Marx's 
article  sx.  "  Albiua," 'in^Pauly-Wissowa'a  RtaUncydop&die,  A 
history  of  recent  contributiolos  is  given  in  A.  Cartault's  A  pfopos 
du  corpus  TibuUianum  (1906;  not  quite  complete);  see  also  nis 
Tibutte  et  let  auteurs  du  Corpus  Tibtdlianum  (Paris,  1900).  The- 
foUowinf  tran«Iations  into  EngUsh  verse  are  known — ^by  Dart 
(London,  1730),  Grainger  (1739,  with  Latin  text  and  notes),  Cranstoua 
(1873).  An  Essay  towards  a  New  Edition  of  the  Elegies  of  Tibuttus, 
viith  a  Translation  and  Notes  (London,  1793),  contains  only  i.  x 
and  7,  3^48.  C.  A.  Elton's  Specimens  of  the  Classie  Poets  (London, 
1 814;  xiu  14I-171)  conuins  1.  i;  ii.  4;  iii.  a-4:  6,  33  to  end; 
iv.'-3,  3.  To  these  should  probably  be  added  TibuUuSt  with  other 
Translations  from  (kid,  Horace.-  &c.,  by  Richard  Whiffin  (London, 
1829).    Cranstoun's  is  the  only  complete  vcruon  of  merit;  but  it 


is  far  inferior  to  the  translations  by  EJtoo. 


a.  ^'  P.) 


TIBUR  (mod.  Tivoli,  q.v.),  an  ancient  town  of  Latium,  z8  m. 
E.N.E.  of  Rome  by  tljc  Via  Tiburtina  (see  Tibdmina,  Via). 
It  is  finely  situated  at  the  point  where  the  Anio  forms  its  cele- 
brated falls;  it  is  protected  on  the  E.,  N.,  and  N.W.  by  the  river 
and  it  commands  the  entrance  to  its  upper  course,  with  an  exten- 
sive view  over  the  Campagna  below.  The  modern  town  i^  in 
part  built  upon  the  terraces  of  a  large  temple  of  Hercules  Victor, 
the  chief  deity  of  Tibur,  of  which  some  remains  exist:  many  small 
votive  objects  in  terra-cotta  were  found,  in  the  gorge  of  the  Anio 
below  the  town  on  the  north-west  in  1898.  Below  it,  on  the  clifTs 
above  the  Anio,  is  a  large  buUding  round  a  colonnaded  court- 
yard in  opus  reticulatum  built  over  the  Via  Tiburtina  (which 
passes  under  it  in  an  arched  passage),  generally  known  as  the 
viUa  of  Maecenas,  but  shown  by  the  discovery  of  inscriptions 
to  have  been  in  reality  the  meeting  place  of  the  Herculanel 
Augustales,  connected  probably  with  the  temple.* 

In  an  ancient  hall  at  one  side  of  the  modem  cathedra]  two 
mensae  ponderariae — marble  tables  with  holes  in  them  for 
measuring,  solids — erected  by  one  M.  Varenus  Diphilus,  a  freed- 
man,  a  magister  herculaneus,  were  found  in  situ  in  28S3,  and 
in  1902  two  vases  of  statues  erected  by  Diphilus,  as  inscriptions 
showed,  in  honour  of  his  patron,  and  a  bas-relief  of  a  bearded 
Hercules  entirely  draped  in  a  long  tunic  with  a  lion's  skin  on 
his  shoulders. 

Remains  of  two  small  temples — one  circular,  with  Corinthian 
columns,  the  other  rectangular  with  Ionic  columns — stand  at 
the  north-east  extremity  of  the  town,  above  the  waterfalls. 
They  are  traditionally,  but  without  foundation,  attributed 
to  Vesta  and  the  Sibyl  of  Tibur  (Varro  adds  Albunea,  the  water 
goddess  worshipped  on  the  banks  of  the  Anio  as  a  tenth  Sibyl 
to  the  nine  mentioned  by  the  Greek  writers. 

The  so-called  Tempio  dcUa  Tosse,  an  octagonal  domed 
structure  just  bdow  the  town,  is  probably  a  (oml^^of  the  4th 
century  a.d.  Two  Roman  bridges  and  several  toml^  were  found 
above  the  falls  in  1826. 

Tibur  was  a  favourite  place  of  resort  in  Homan  times,  and 
both  Augustus  and  Maecenas  had  villas  here,  and  possibly 
Horace  also.  It  is  certain  that  a  house  was  shown  as  being  his 
in  the  time  of  Suetonius;  and  this  has  been  identified  with  a 
villa  of  the  Augustan  period,  the  site  of  which  is  now  occupied 
by  the  monastery  of  S.  Antonio.  In  his  poems  he  frequently 
mentions  Tibur  with  enthnaiaam.  Catullus  and  Statius,  too, 
have  rendered  it  famous  by  their  poems.    The  abundance  of 
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water  from  aqueducts  and  springs  and  the  faUs  of  the  Anlo  were 
among  its  chief  attractions.  The  remains  of  villas  in  the  district 
are  numerous  and  important  (sec  T.  Asbby  in  Papers  oj  the 
British  School  al  Rome,  iii.).  The  largest  is  that  of  Hadrian, 
situated  in  the  low  ground  about  2  m.  to  the  south-west  of  Tibur, 
and  occupying  an  area  of  some  160  acres.  The  remains  are  exten- 
sive and  well  preserved,  though  the  identifications  of  the  existing 
buildings  withT  those  mentioned  by  Spartianus  who  records  that 
Hadrian  gave  to  them  the  names  of  various  well-known  edifices 
at  Athens  and  elsewhere,  cannot  in  most  cases  be  treated  as 
certain.  A  large  number  of  statues  have  been  found  in  the 
villa,  and  costly  foreign  marbles  and  fine  mosaic  pavements, 
some  of  the  last  being  preserved  in  sUUf  whUe  among  others 
may  be  named  the  mosaic  of  the  doves  in  the  Capitol  and  that 
of  the  masks  in  the  Vatican.  Of  the  fresco  and  stucco  decora- 
tions of  the  walls  and  ceilings,  less  is  naturally  preserved. 
Excavations  have  gone  on  since  the  x6th  (xntury,  the  last 
having  been  carried  on  by  the  Italian  government  to  which  the 
greater  part  of  the  site  now  belongs:  but  little  has  been  done 
since  1884.^ 

The  ancient  Tiburwas  founded,  according  to  tradition,  by 
TiburtUs,  Corax  and  Catillus,  grandsons  of  Amphiaraus.  Though 
on  the  edge  of  the  Sabine  mountains,  it  was  a  member  of  the 
Latin  League.  There  are  remains  of  ancient  roads  and  out- 
l^ng  forts  in  its  territory  dating  from  the  period  of  its  indepen- 
dence. It  allied  itself  with  the  Gauls  in  361  b.c.,  and  in  the 
war  which  followed  the  towns  of  Empulum  and  Saxula  were 
destroyed  (their  sites  are  unknown)  and  triumphs  overTibur 
were  celebrated  in  360  and  354  B.C.,  and  again  in  338,  when  its 
forces  were  defeated,  with  those  of  Praeneste.  It  did  not,  how- 
ever, lose  its  independence,  but  became  an  ally  of  Rome,  as  is 
shown  by  an  inscription,  probably  of  the  2nd  century  B.C.,  in 
which  it  Ss  recorded  that  the  ambassadors  of  Tibur  successfully 
cleared  themselves  before  the  Roman  senate  of  a  suspicion  that 
they  were  acting  contrary  to  their  treaty  with  Rome.  It 
acquired  Roman  citizenship  in  90  B.C.,  though  some  of  its 
citizens  gained  the  franchise  previously^  Syphax,  king  of 
Numidia,  died  in  the  territory  of  Tibur  as  a  captive  in  201  B.C.; 
and  in  a.d.  273  Zenobia,  queen  of  Palmyra,  was  assigned  a 
residence  here  by  Aurelian.  Its  prosperity  during  the  imperial 
period  was  mainly  due  to  the  favour  in  which  it  stood  as  a 
summer  resort.  During  the  siege  of  Rome  by  Narses,  Beli- 
sarius occupied  Tibur:  it  was  afterwards  treacherously  surren- 
dered to  Totila,  whose  troops  plundered  it,  but  who  rebuilt  it 
in  A.D.  547. 

See  H.  Dessau  in  Corp.  inscript.  lalin.  xlv.  365  sqq.  and  reff. 
(Beriin,  1887) :  Notme  degli  scavi,  pasdm.  (J.  As.) 

TIBURTINA,  VIA,  an  ancient  road  of  Italy,  leading  E.N.E. 
from  Rome  to  Tibur,  a  distance  of  about  x8  m.  It  must 
have  come  into  existence,  as  a  track  at  any  rate,  during  the 
establishment  of  the  Latin  League.  Though  it  afterwards  be- 
came an  important  thoroughfare,  the  first  portion  of  it  always 
retained  its  original  name,  that  of  Via  Valeria  (see  Valeria, 
Via)  being  applied  only  to  the  portion  of  the  road  beyond  Tibur. 
The  road  is  in  the  main  followed  by  a  modem  highroad.  There 
is,  however,  a  difficulty  about  the  last  portion  of  its  course 
from  the  Albulae  Aquae  (q.v.)  to  Tibur^  whereas,  according 
to  the  milestones  and  itineraries,  it  should  be  20  m.  from  Rome 
to  Tibur,  it  is  impossible  to  make  the  distance  more  than  z8  m. 
along  any  probable  line. 

See  T.  Aahby  in  Papers  of  the  British  School  at  Rome,  iii.  8|  sqq. 

( I  •  AS./ 

TICHBORKB  CLAIMANT,  THE.  Roger  Charltt  Tichbome 
(1839-1854),  whose  family  name  became  a  household  word  on 
account  of  an  attempt  made  by  an  impostor  in  x868  to  personate 
him  and  obtain  his  heritage,  was  the  eldest  grandson  of  Sir 
Edward  Tichbome,  the  9th  baronet,  of  a  very  ancient  Hamp- 
shire family.  Sir  John  de  Tichbome,  sheriff  of  Southampton, 
was  created  a  baronet  by  James  I.  In  1621,  and  from  him  his 

«  See  H.  VVinnefeld.  Die  Villa  des  Hadrian  (BerUn.  1895).  Jahrbueh 
des  h.  d.  arch.  InsUtuts,  ErgSnzungaheft  IIL:  IL^ Laadani,  jA.Yitla 
^drioHa  (Rome.  1906), 


descendants  inherited  great  wealth  and  the  portion  of  one  of 
the  leading  Roman  Catholic  families  in  the  south  of  England. 
Roger  Charles,  bom  at  Paris  on  the  5th  of  January  1829,  was 
the  eldest  son  of  James  Francis  Doughty-Tichbome  (who  subsc* 
quently  became  loth  baronet  and  died  in  1862)  by  Henriette 
Felicity,  natural  daughter  of  Henry  Seymour  of  Knoyle,  in 
Wiltshire.    This  lady,  who  hated  England,  was  intent  upon 
bringing  up  her  son  as  a  Frenchman;  the  result  was  that  he  got 
hardly  any  education  until  he  went  in  1846  to  Stonyhurst, 
whence  he  proceeded  in  1849  to  Dubb'n  and  joined  the  6th 
Dragoon  Guards.    His  eccentricity  and  his  French  accent  made 
him  a  butt  in  his.  regiment,  and,  being  disappointed  of  war 
service,  he  sold  out  in  1852,  and  in  the  following  year  proceeded 
on  a  trip  to  South  America.    He  sailed  in  March  1853  from  Havre 
for  Valparaiso,  whence  he  crossed  the  Andes,  reaching  Rio  de 
Janeiro  in  1854.    In  April  of  that  year  he  sailed  from  Rio  in 
the  "  Bella ''  and  was  lost  at  sea,  the  vessel  foundering  with  all 
hands.    His  insurance  was  paid  and  his  will  proved  in  July 
2855.    The  baronetcy  and  estates  passed  in  1862  to  Roger's 
younger  brother.  Sir  Alfred  Joseph  Doughty-Tichbome,  who 
died  in  x866.    The  only  person  unconvinced  of  Roger's  death 
was  his  mother  the  dowager  Lady  Tichbome,  from  whom  every 
tramp-sailor  foimd  a  welcome  at  Tichborne  Park.    She  adver- 
tised largely  and  injudiciously  for  the  wanderer,  and  in  Novem- 
ber 1865  she  learnt,  through  an  agency  in  Sydney,  that  a  man 
"  answering  to  the  description  of  her  son  "  had  been  found  in 
the  guise  of  a  small  butcher  at  Wagga  Wagga,  in  Queensland. 
As  a  matter  of  fact,  the  supposed  Sir  Roger  did  not  correspond 
at  all  to  the  lost  heir,  who  was  slim,  with  sharp  features  and 
straight  black  hair,  whereas  the  claimant  was  enormously  fat, 
with  wavy,  h'ght-brown  hair.    His  first  letter  to  Lady  Tichbome 
was  not  only  ignorant  and  illiterate,  but  appealed  to  drnmi- 
stances  (notably  a  birth-mark  and  an  incident  at  Brighton)  of 
which  she  admitted  that  she  had  no  recollection.    But  so 
great  was  her  infatuation  with  her  fixed  idea,  that  she  soon 
overcame  the  first  qualms  of  distrust  and  advanced  money 
for  the  claimant  to  return  to  Europe.    Like  all  pretenders,  this 
one  was  impelled  by  his  entourage,  who  regarded  him  in  the 
light  of  an  investment.    He  himself  was  reluctant  to  move, 
but  the  credulity  of  persons  under  the  influence  of  a  romantic 
story  soon  came  to  his  aid.    Thus  an  old  friend  of  Sir  James 
Tichbome's  at   Sydney,   though   puzzled   by  the  claimant's 
answers,  was  convinced  by  a  resemblance  to  his  supposed  father. 
At  Sydney,  too,  he  made  the  acquaintance  of  Bogle,  a  negro 
servant  of  a  former  baronet.    Bogle  sailed  with  him  from 
Sydney  in  the  summer  of  x866,  and  coached  him  in  the  rudi* 
ments  of  the  r61e  which  he  was  preparing  to  play.    On  reaching 
London  on  Christmas  Day  x866  the  claimant  paid  a  flying  viat 
to  Tichbome  House,  near  Alresford,  where  he  was  soon  to  obtain 
two  important  allies  in  the  old  family  soUcitor,  Edward  Hopkins, 
and  a  Winchester  antiquaiy,  Francis  J.  Baigent,  who  was  inti- 
mately acquainted  with  the  Tichbome  family  history.    He 
next  went  over  to  Paris,  where  in  an  hotel  bedroom  on  a  dark 
January  aftemoon  he  was  promptly  "  recognized  "  by  Lady 
Tichborne.    This  "  recognition  "  naturally  made  an  enormous 
impression  upon  the  English  public,  who  were  unaware  that 
Lady  Tichbome  was  a  monomaniac.    That  such  a  term  is  no 
exaggeration  is  shown  by  the  fact  that  she  at  once  acquiesced 
in  her  supposed  son's  absolute  ignorance  of  French.     She 
allowed  the  claimant  £1000  a  year,  accepted  his  wife,  a  poor 
illiterate  girl,  whom  he  had  married  in  Queensland,  and  handed 
over  to  him  the  diaries  and  letters  written  by  Roger  Tichbome 
from  South  America.    From  these  documents   the   claimant 
now  carefully  studied  his  part;  he  learnt  much,  too,  from  Baigent 
and  from  two  carabiniers  of  Roger's  old  regiment,  whom  he  took 
into  his  service.    The  villagers  in  Hampshire,  a  number  of  the 
county  families,  and  several  of  Tichbome's  fellow  oflicers  in 
the  6th  Dragoons,  became  eager  victims  of  the  delusion.    The 
members  of  the  Tichbome  family  in  England,  however,  were 
unanimous  in  declaring  the  claimant  to  be  an  impostor,  and  they 
were  soon  put  upon  the  track  of  discoveries  which  revealed  that 
7om  Castro,  as  the  claimant  had  been  called  ia  Australiaji  was 
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IdentSetl  with  Anhut  OttM  (tSji-'M),  tht  mh  of  t  W&pping 
bntdier.  idio  had  dcMrted  a  niliBg  vmd  at  Valparaiso  in 
1850,  and  bad  received  much  hindiiaa  at  Melipilla  in  Chile 
from  a  family  named  Castro,  whoee  name  he  had  subse- 
quently elected  to  bear  during  his  sojourn  in  Australia.  It 
was  shown  that  the  claimant,  on  arriving  in  England  from 
Sydney  in  1866,  had  first  of  all  directed  his  steps  to  Wapping 
and  iikquired  about  tbe  surviving  members  of  his  family.  It 
was  discovered,  too,  that  Roger  TIchbome  waA  never  at  Meli- 
pilla, an  assertion  to  which  the  claimant,  transferring  his  own 
adventures  in  South  America  to  the  account  of  the  man  whom 
he  impersonated,  had  committed  himself  in  an  affidavit.  These 
discoveries  and  the  deatbs  of  Lady  TIchbome  and  Hopkins 
were  so  discouraging  that  the  "  claimant "  would  gladly  have 
"  retired  *'  from  the  baronetage;  but  the  pressure  of  his  creditors, 
to  whom  he  owed  vast  sums,  was  importunate.  A  number  of 
'*  Hchbome  bonds''  to  defray  the  expenses  of  litigation  were 
taken  up  by  the  dupes  of  the  imposture,  and  an  ejectment  action 
against  the  trustees  of  the  TIchbome  estates  (to  which  the  heir 
was  the  xath  baronet,  Sir  Henry  Alfred  Joseph  Doughty- 
TIchbome,  then  two  years  old)  finally  came  before  Chief 
Justice  Bovill  and  a  special  jury  at  the  court  of  common  pleas 
on  the  iitb  of  May  1871.  During  a  trial  that  lasted  over  one 
hundred  days  the  claimant  exhibited  an  ignorance,  a  cunning 
and  a  bulldog  tenacity  in  brazening  out  the  discrepancies  and 
absurdities  of  his  depositions,  which  have  probably  never  bcca 
surpassed  in  the  history  of  crime.  Over  one  hundred  persons 
swore  to  the  claimant's  identity,  the  majority  of  them — and  they 
were  drawn  from  every  class — being  evidently  sincere  in  their 
belief  in  his  cause.  It  was  not  until  Sir  John  Coleridge,  in  a 
speech  of  unparalleled  length,  laid  bare  the  whole  conspiracy 
from  its  inception,  that  the  result  ceased  to  be  doubtful.  The 
evidence  of  the  Tidibomes  finally  convmced  the  jury,  who 
declared  that  ihey  wanted  no  further  evidence,  and  on  the  5th 
of  March  187  s  Serjeant  Ballantine,  who  led  for  the  claimant, 
elected  to  be  non-suited.  Orton  was  immediately  arrested  on 
a  charge  of  perjury  and  was  brought  to  trial  at  bar  before  Chief 
Justice  Cockbum  in  1875.  The  defendant  showed  his  old  quali- 
ties of  Impudence  and  endurance,  but  the  indiscretion  of  his 
counsel,  Edward  Kenealy,  the  testimony  of  his  former  sweet- 
heart, and  Kenealy's  refusal  to  put  the  Orton  sisters  in  the  box, 
proveid  conclusive  to  the  jury,  who,  on  the  one  hundred  and 
eighty-eighth  day  of  the  trial,  after  half-an-hour's  deliberation 
found  that  the  daimant  was  Arthur  Orton.  Found  guilty  of 
perjury  on  two  counts,  he  was  sentenced  on  the  38th  of  February 
X874  to  fourteen  years*  penal  servitude.  The  cost  of  the  two 
trials  was  estimated  at  something  not  far  short  of  £200,000, 
and  of  this  the  Tichbomc  estates  were  mulcted  of  fully  £90,000. 
The  claimant's  better-class  supporters  had  deserted  him  before 
the  second  trial,  but  the  people  who  had  subscribed  for  his 
defence  were  stanch,  while  the  populace  were  convinced  that 
be  was  a  persecuted  man,  and  that  the  Jesuits  were  at  the 
bottom  of  a  deep-laid  plot  for  keeping  him  out  of  his  own. 
There  were  symptoms  of  a  riot  in  London  in  April  1875,  when 
parliament  unanimously  rejected  a  motion  (by  Kenealy)  for 
referring  the  Tichborae  case  to  a  jroyal  commission,  and  the 
military  had  to  be  held  in  readiness.  But  the  agitation 
subsided,  and  when  Orton  emerged  from  gaol  in  1884  the  fickle 
public  took  no  interest  in  him.  The  sensation  of  ten  years 
earlier  could  not  be  galvanized  into  fresh  life  either  by  his 
lectures  or  his  alternate  confesuons  of  imposture  and  reitera- 
tions of  innocence,  and  Orton  sank  into  poverty  and  oblivion, 
dying  in  obscure  lod^^ngs  in  Marylebone  on  the  2nd  of 
April  X898.  (T.Se.) 

TICINO  (Ger.  Tessin,  anc.  Tidnus)^  a  river  of  Switzerland 
and  north  Italy,  which  gives  its  name  to  the  Swiss  canton  of 
Ticino  iq.v.),  and  gave  it  in  classical  times  to  the  town  of  Ticinum 
(Pavia).  It  rises  at  the  foot  of  the  Cries  Pass  to  the  west  of 
Airolo;  from  Airolo  to  the  Lago  Maggiore  its  valley  bears  the 
name  of  Val  Leventina,  and  is  followed  as  far  as  Bellinzona 
by  the  St  Gotthard  road  and  railway.  It  flows  through  Lago 
Maggiore^  leaving  it  at  its  south  end  atSesto  Calende,  and  thence 


flows  8.S.E.  into  thA  Po,  wUch  it  Jobs  t  little  way  south  of 
Pavia. 

TICINO  (Fr.  and  Ger.  Tessin),  a  canton  of  Switzerland,  the 
only  one  situated  almost  wholly  on  the  southern  slope  of  the  Alps 
and  inhabited  by  a  population  of  which  the  majority  is  Italian- 
speaking.  It  takes  its  name  from  the  Ticino  river,  the  whole 
upper  course  of  which  (the  Val  Leventina,  wilh  its  side  glen  of 
Val  Blenio,  the  so-called  Riviera,  extending  from  Biaaca  to  near 
Bellinzona,  and  the  bit  beyond  Bellinzona),  till  it  swells  into  the 
Lago  Maggiore,  Is  within  the  canton.  Not  far  from  the  head 
of  the  Lago  Maggiore  the  lake  is  increased  by  the  Maggia  tor- 
rent which  is  formed  by  the  union  of  the  torrents  descending 
from  the  mountain  ^ens  known  as  the  valleys  of  Locarno, 
save  the  Val  Verzasca,  the  stream  from  which  falls  into  the 
lake  without  joining  the  A'laggia.  The  third  portion  of  tbe 
canton  is  that  called  Monte  Cenere,  including  tbe  hilly  region 
between  Bellinzona  on  the  Ticino  and  Lugano,  together  with 
most  of  the  lake  of  that  name,  and  stretching  on  the  south  as 
far  as  Mendrisio,  not  far  from  Como.  Th^  three  districts 
were  all  formerly  part  of  the  duchy  of  Milan  till  conquered  by 
the  Swiss,-  and  in  1803  were  joined  together  to  form  a  Swiss 
canton  of  the  most  artificial  kind  (Campionc,  opposite  Lugano, 
is  still  an  Italian  "  enclave  ").  Its  total  area  is  io8i-x  sq.  m., 
of  which  72i'9  sq.  m.  are  reckoned  as  "  productive  "  (forests 
covering  267*2  sq.  m.  and  vineyards  19-9  sq.  m.),  while  of  the 
rest  part  is  taken  up  by  the  Lake  of  Lugano  (the  Swiss  share  of 
which  is  7I  sq.  m.),  and  those  of  the  Lago  Maggiore  (Swiss  share 
x6i  sq.  m.),  and  by  i^l  sq.  m.  of  glaciers.  -  In  point  of  size  the 
canton  is  surpassed  by  only  four  other  cantons  (Bern,  the  Grisons, 
the  Valais,  and  Vaud),  while  only  Vaud  can  boast  of  a  larger 
vine-growing  district.  The  highest  points  in  the  canton  are 
two  of  the  loftiest  summits  of  the  two  halves  of  the  Lepontine 
Alps — the  Basodino  (10,749  ^^•)  &nd  the  Rheinwaldhom  or 
Piz  Valrhein  (xx,i49  ft.)  in  the  Adula  Alps.  Save  the  Ticino 
valley  between  Biasca,  Bellinzona  and  Locamo,  and  the  en- 
virons of  Lugano,  the  canton  is  principally  composed  of  hills 
and  mountains,  and  is  therefore  poor  from  the  material  point 
of  view,  though  rich  in  fine  scenery. 

The  canton  is  traversed  from  end  to  end,  from  Airolo  at  the  southern 
mouth  of  the  St  Gotthard  tunnel  to  beyond  Mendrisio  (about  74  m.), 
by  the  main  line  of  the  St  Gotthard  railway,  many  of  the  marvelloos 
enipneerin^  triumphs  of  which  occur  between  Airolo  and  Biasca. 
From  Belhnzona  there  is  a  short  branch  railway  to  Locarno  (14  m.), 
whence  another  runs  up  to  Bignasco  (17I  m.)i  while  from  Lugano 
there  is  a  mountain  line  up  the  Monte  S.  Salvatore  (3004  ft.),  and 
from  Capolago  another  dnular  line  up  the  Monte  Generoso  (5^1  ft., 
that  rammit  oeing  just  on  the  political  frontier).  Till  1850  the  can- 
ton was  legally  included  in  the  Italian  dioceses  of  Milan  ^thc  portion 
north  of  Bellinzona,  the  Val  Leventina  and  the  Val  Blenio  therefore 
still  using  the  ancient  "  Ambrosian  Liturgy")  and  of  Como  (the 
rest  of  the  canton).  In  that  year  the  Swiss  Confederation  abolidhed 
this  foreign  jurisdiction,  but  practically  tbe  two  bishops  named 
had  charge  of  these  districts  till  in  1888  the  purely  Swiss  diocese 
of  Lugano  was  set  up,  being  now  joined  to  that  of  Basel,  and  governed 
by  an  administrator  apostolic.  In  1900  the  population  of  the  canton 
was  138,638,  of  whom  IM'774  ^"'C'c  Italian-speaking,  3180  German- 
speaking  and  403  French-speaking,  while  1^,628  were  Romanists. 
aao9  Protestants  and  18  Jews.  Of  the  German-speaking  inhabi- 
tants 260  belonged  to  the  hamlet  of  Bosco  or  Gurin,  utuated 
at  the  head  of  one  of  the  side  glens  of  the  Val  Maggia,  and 
colonized  before  xau  from  the  neighbouring  Tosa  or  Pommat  valley 
(now  politically  Italian),  which  is  inhabited  by  German-qMaking 
emigrants  from  the  canton  of  the  Valais.  In  1900  there  were  in 
the  canton  75.731  women  to  62.907  men,  the  men  oeing  in  the  habit 
of  emigrating  in  search  of  work.  Up  to  1881  Bellinzona,  Locamo 
and  Lugano  were  alternately  the  political  capital,  each  for  six  years, 
but  since  1881  Bellinzona  is  the  permanent  capitaL  Yet  it  is  but 
the  second  town  in  size,  being  surpassed  by  Lugano  (e.v.)^  while 
after  it  come  Locamo  (q.v.)  and  Mendrisio  (3338  inhabitants). 
Being  practically  Italian,  though  now  "  Italian  Switzeriand,  the 
canton  has  produced  many  sculptors,  painters  and  architects.  But 
its  industrial  development  is  backward,  though  the  opening  of  the 
St  Gotthard  railway  has  attracted  many  foreign  travellers.  Yet 
the  maks  population  largely  migrate  in  search  of  work  and  wages 
as  colTee-house  keepers  (such  as  Delmonico,  of  New  York),  waiters 
in  caf6s,  masons,  plasterers,  labourers,  navvies.  &c.  Fruit,  chestnuts 
and  wine  are  among  the  principal  exports.  The  canton  is  divided 
into  8  administrative  districts,  whkh  comprise  265  communes. 
The  cantonal  constitution  is  still  that  of  1830.  which,  however,  has 
been  almost  mended  out  of  sight  owing  to  the  political  struggles 
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that  have  raged  in  the  canton.  The  Ictitbture  {Gre»  cofui^) 
is  composed  of  members  elected  (since  loSo)  in  the  proportion  of 
one  to  every  laoo  (or  fraction  over  600)  of  the  Swiss  inhabitants, 
and  holding  office  for  four  years.  The  executive  {Consiglio  di  stato) 
is  (since  1892)  elected  directly  by  the  people,  is  composed  (since 
1875)  of  five  members,  and  holds  office  lor  four  years.  Since  1883 
5000  citizcns.have  the  right  (facultative  refcrcndumfof  claiming  a 
popular  vote  as  to  bills  ^ssed  by  the  legislature,  while  (uncc  1893) 
5000  citiaens  have  the  nght  of  initiative  "  in  legislative  matters, 
though  7000  Mgnaturcs  are  required  in  case  of  a  proposal  to  revise 
the  cantonal  constitution,  in  1891  the  system  of  proportional 
representation  was  introduced  for  elections  to  the  cantonal  Icgis* 
lature  and  the  communal  assemblies.  In  1904  a  very  complicated 
system  of  proportional  representation  was  adopted  bv  a  narrow 
majority  01  the  people  of  Ticino.  In  elections  to  the  cantonal 
legislature  all  fractions  below  that  required  to  secure  a  member  in 
the  entire  canton  are  added  together  and  then  divided  by  the 
number  of  the  non-elected  candidates,  plus  one.  the  persons  thus 
selected  being,  as  far  as  possible,  assigned  to  the  constituencies  in 
which  they  have  obtained  most  votes  (the  point  remains  obscure). 
In  1904  also  the  "  limited  vote  "  was  adopted  as  to  the  election  of 
members  of  the  executive,  no  one  being  allowed  to  vote  for  m<M'e 
than  four  out  of  the  five  members.  In  1896,  by  a  strange  anomaly 
only  to  be  explained  by  the  previous  political  history  of  the  canton, 
non-resident  citizens  were  given  a  vote  in  all  cantonal  and  communal 
matters,  though  residence  is  strictly  required  for  all  voters  in  Federal 
matters.  The  two  members  of  the  federal  Stdnderath  and  the  seven 
members  of  the  Federal  Nationairatk  are  elected  by  a  popular  vote. 

The  canton  Is  made  up  of  all  the  permanent  conquests  (with 
one  or  two  trifling  exceptions)  made  by  different  members  of 
the  Swiss  Confederation  south  of  the  main  chain  of  the  Alps. 
From  an  historical  point  of  view  Italian  Switzerland  falls  into 
three  groups:  (i)  the  Val  Lcventina  conquered  by  Uri  in 
1440  (previously  held  from  1403  to  1422);  (2)  Bellinzona  (pre- 
viously held  from  1419  to  1422);  the  Riviera  and  the  Val  Blenio, 
all  won  in  1500  from  the  duke  of  Milan  by  men  from  Uri,  Schwyz 
land  Nidwalden,  and  confirmed  by  Louis  XII.  of  France  in  1503; 
(3)  Locarno,  Val  Maggia,  Lugano  and  Mendrisio,  seized  in 
1512  by  the  Confederates  when,  fighting  for  the  Holy  League 
against  France,  ruled.by  the  twelve  members  then  in  the  league, 
and  confirmed  by  Francis  I.  in  the  treaty  of  15 16.  These  dis- 
tricts were  governed  by  bailiffs  holding  office  two  years  and 
purdiasing  it  from  the  members  of  the  League;  each  member  of 
group  3  sent  annually  an  envoy,  who  conjointly  constituted  the 
supreme  appeal  in  all  matters.  This  government  was  very 
harsh  and  is  one  of  the  daricest  pages  in  Swiss  history.  Yet 
only  one  opwn  revolt  is  recorded — that  of  the  Val  Leventina 
against  Uri  in  1755.  In  1798  the  p>eople  were  distracted  by  the 
Swiss  and  "  Cisalpine  republic "  parties,  but  sided  with  the 
Swiss'.  On  being  freed  from  their  hated  masters,  they  were 
formed  into  two  cantons  of  the  Helvetic  republic — Bellinzona 
(sf  and  2  above)  and  Lugano  (—3).  In  1803  all  these  dis- 
tricts were  formed  into  one  canton — ^Ticino — which  became 
a  full  member  of  the  Swiss  Confederation.  From  1810  to  1813 
it  was  occupied  by  the  troops  of  Napoleon.  The  carriage  road 
over  the  St  (}otthard  (i 820-1 830)  was  made  tmder  the  constitu- 
tion of  1 814.  But  many  of  the  old  troubles  reappeared,  and  were 
only  done  away  with  by  the  constitution  of  the  23rd  of  June 
1830.  In  1848,  on  religious  grounds  and  owing  to  fears  as  to 
customs  duties,  the  canton  voted  in  the  minority  against  the 
Federal  constitution  of  that  year;  but  in  1874,  though  the  people 
voted  against  the  revised  constitution,  the  legislature  adopted 
it,  and  the  canton  was  counted  as  one  of  the  majority.  Since 
1830  the  local  history  of  the  canton  has  been  very  disturbed 
owing  to  the  fact  that,  though  Roman  Otholidsm'  is  the  state 
religion,  and  all  the  population  are  Roman  Catholic  (the  few 
Protestants  having  been  expelled  from  Locamo  in  1555),  they 
are  divided  between  the  Radical  and  Ultramontane  parties. 
Since  1876  the  intervention  of  Federal  troops  (already  known 
in  1870)  has  been  frequent  in  consequence  of  conflicts  of  the 
local  authorities  inter  $e,  or  against  the  Federal  Asacmbly. 

The  political  troubles  of  Ticino  were  increased  in  1888  by  the 
foundation  of  the  see  of  Lugano,  consdered  by  the  Radicals 
as  likely  to  advance  Clericalism,  though  it  freed  Switzerland 
from  foreign  ecclesiastical  rule.  Hence  in  September  1890  the 
Radicals  carried  out  a  bloody  revolution,  which  necessitated 
Federal  intervention,  but  at  a  state  trial  at  Zurich  in  July 


1891  tke  leaden  weie  tcqokud.  MHicd  ptmSooB  itlll  nm 
hi^  in  the  canton,  as  tJie  Radicals  and  Consorvtdves  M« 
nearly  balanced  in  point  of  niunben. 

AuTHOUTiBS.— A.  Ban^iola,  U  CmUo  p0polar*  a  Bmu  *  GuHm 
(Cividale.  18Q1);  A.  Barpffio.  Dn  Paesi  e  4dk  tern  C9Stit9ifemli  il 
canUnu  dd  Ticino  fino  aW  nnno  1708  (Lugano.  1879):  BcUetlino 
deila  Stitztra  7to/k2ifa, published  by  the  Cant.  Hist.  See.  (Bellinzona. 
from  1879);  S.  Borrani,  //  Ticino  uuro  (Lugano,  1896):  S.  Franscini. 
Dtr  Kanton  Tessin  (St  GaU  and  Bern,  1835);  H.  Gttbler,  CmckickU 
d.  Kani,  Tessin,  18JO-1841  (ZQrkh,  1906) ;  L.  Laviaxari^  Esfiursioni 
nd  cantone  Ticino  (Lugano,  i86a):  Th.  von  Liebenau,  La  Batla^tia 
d%  Arbedo  (Bellinzona,  1 686);  F.  Meyer,  Die  evangelische  Ctmnnde 
in  Locarno  (2  vols.,  Zurich,  1636) ;  E.  Motta,  Dei  Personaui  cdebri 
eke  varcarono  U  CoUdrdo  nei  Umpi  anlieki  e  modemi  (Bdlinxona. 
1884);  J.  R.  Rahn.  Die  mittelaU.  Kunsldenkmdler  d.  Kank  Tessin 
(Zurich.  189^):  "  Rechtsquellen  d.  Kant.  Tessin,"  in  the  ZeUschnfl 
f.  ickvoeiz.  Rechl,  vols.  33-56,  40-42,  44  and  47;  L.' Regolatti. 
Le  Coslihtmoni  dd  Ticino^  1803-1903  (Lugano.  1903);  G.  Rcspini. 
Storia  politica  dd  canione  Ticino  (Locarno.  1904);  M.  Wanner. 
Gesckichte  des  Baues  d,  CoUhardbakn  (Lucerne,  1885). 

(W.  A.  B.  C.) 

TICINXJM  (mod.  Parta,  q.v,),  an  ancient  city  of  Gallia  Trans- 
padana,  founded  on  the  banks  of  the  river  of  the  same  name 
(mod.  Tidno)  a  little  way  above  its  confluence  with  the  Padus 
(Po).  It  is  said  by  Pliny  to  have  been  founded  by  the  LaeW 
and  Marid,  two  Ligurian  tribes,  while  Ptolemy  attributes 
it  to  the  Insubres.  Its  importance  in  Roman  times  was  due  to 
the  extension  of  the  Via  Acmilia  from  Ariminum  to  the  Padua 
(187  B.C.),  which  it  crossed  at  Placentia  and  there  forked,  one 
branch  going  to  Mediolanum  and  the  other  to  Ticinum,  and 
thence  to  Laumellum  where  it  divided  once  more — one  branch 
going  to  Vcrccllae  (and  thence  to  Eporcdia  and  Augusta 
Praetoria)  and  the  other  to  Valentia  (and  thence  to  Augusta 
Taurinorum  or  to  Pollcntia).  The  branch  to  Eporcdia  must 
have  been  constructed  before  xoo  B.C.  Ticinum  is  not  in- 
frequently mentioned  by  classical  writers.  It  was  a  municipium, 
and  from  an  inscription  we  know  that  a  triumphal  arch  was 
erected  in  honour  of  Augustus  and  his  family,  but  we  learn  little 
of  it  except  that  in  the  4th  century  a.d.  there  was  a  manufacture 
of  bows  there.  It  was  pillaged  by  Altila  in  a.d.  452  and'  by 
Odoaccr  in  476,  but  rose  to  importance  as  a  military  centre  in 
the  Gothic  period.  At  Dertona  and  here  the  grain  store^  of 
Liguria  were  placed,  and  Theodoric  constructed  a  palace,* baths 
and  amphitheatre  and  new  town  walls;  while  an  inscription  of 
Athalaric  relating  to  repairs  of  seats  in  the  amphitheatre  is 
preserved  (a.d.  528-529).  From  this  point,  too,  navigation  on 
the  Padus  seems  to  have  begim.  Narses  recovered  it  for  the 
Eastern  Empire,  but  after  a  long  siege,  the  garrison  had  to 
surrender  to  the  Lombards  in  572.  The  name  Papia,  from 
which  the  modern  name  Pavia  comes,  does  not  appear  until 
Lombard  times,  when  it  became  the  scat  of  the  Lombard  king- 
dom, and  as  such  one  of  the  leading  cities  of  Italy.  Cornelius 
Nepos,  the  biographer,  appears  to  have  been  a  native  of  Ticinum. 
Of  Roman  remains  little  is  preserved — there  Is,  for  example, 
no  sufficient  proof  that  the  cathedral* rests  upon  an  ancient 
temple  of  Cybelc—though  the  regular  ground  plan  of  the 
central  portion,  a  square  of  some  11 50  yds.,  betrays  its  Roman 
origin,  and  it  may  have  sprung  from  a  military  camp.  This  is 
not  unnatural,  for  Pavia  was  never  totally  destroyed;  even  the 
fire  of  1004  can  only  have  damaged  parts  of  the  dty,  and  the 
plan  of  Pavia  remained  as  it  was.  Its  gates  were  possibly  pre- 
served until  early  in  the  19th  century.  The  picturesque  covered 
bridge  which  joins  Pavia  to  the  suburb  on  the  right  bank  of  the 
river  was  preceded  by  a  Roman  bridge,  of  which  only  one  pillar, 
in  blocks  of  granite  from  the  Bavcho  quarries,  exists  under  the 
central  arch  of  the  medieval  bridge,  the  rest  having  no  doubt 
served  as  material  for  the  latter.  The  medieval  bridge  dates 
from  i3Si-»354. 

See  A..Taramelli  in  Notitie  degH  scavi  (1894),  73  sqq.  and  reff. 

(T.  As.) 

TICKELL,  THOMAS  (1686-1740),  English  poet  and  man  of 
letters,  the  son  of  a  dergyman,  was  bom  at  Bridekirk  near 
Carlisle  in  1686.  After  a  good  preliminary  education  he  went 
(1701)  to  Queen's  College,  Oxford,  taking  his  M.A.  degree  in 
1709.    He  became  fellow  of  his  college  in  the  next  year,  and  in 
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1711  vnlversltj  reader  or  professor  of  poetry.  He  did  not  take 
ofden,  but  by  a  dispensation  from  the  Crown  was  allowed  to 
retain  bts  fellowship  until  his  marriage  in  1796.  TickeU*s  success 
in  literature,  as  in  life,  was  mainly  due  to  the  friendship  of 
Addison,  who  procured  for  him  (1717)  an  under<secretary8hip 
of  state,  to  the  chagrin  of  Richard  Steele,  who  thenceforth  bore 
Tickdl  no  goodwill  During  the  peace  negotiations  with  France 
Tickell  published  in  1713  the  Prospect  oj  Peace,  In  I7r5  he 
brought  out  a  translation  of  the  first  book  of  the  Iliad  contem- 
poraneously with  Pope's  version.  Addison's  reported  descrip- 
tion of  Tickell's  version  as  the  "  best  that  ever  was  in  any 
language  "  roused  the  anger  of  Pope,  who  assumed  that  Addison 
himself  was  the  author,^  or  had  at  any  rate  the  principal  share 
in  the  work.  Addison  gave  Tickell  instructions  to  collect  his 
works,  which  were  printed  in  17  21  under  Tickell's  editorship. 
In  1724  Tickell  was  appointed  secretary  to  the  lords  justices  of 
Ireland'-a  post  which  he  retained  until  his  death,  which  took 
place  at  Bath  on  the  33rd  of  April  r74a 

Kensinglon  Gardens  (1732),  his  longest  poem,  is  inflated  and 
pedantic.  It  has  been  said  that  Tickell's  poetic  powers  were 
awakened  and  sustained  by  bis  admiration  for  the  perwm  and 
genius  of  Addison,  and  undoubtedly  his  best  work  is  the  sincere 
and  dignified  elegy  addressed  to  the  earl  of  Warwick  on  Addon's 
death.  His  ballad  of  Colin  and  Mary  was  long  the  most 
popular  of  his  poems.  TickeU  contributed  to  the  Spectator  and 
the  Guardian. 

See  "  T.  Tickell/'  in  Mason's  Lives  of  Ike  Poets;  the  Spectator ; 
Ward's  English  Poets  His  Works  were  printed  in  I7i9  and  arc 
iocludcd  in  Chalmers's  and  other  editions  of  the  English  Poets. 

TICKET  (0.  Fr.  esHquel^  abo  esliquette,  mod.  itiquette^  from 
Cer.  siechen,  to  stick  up),  by  origin  a  small  bill  stuck  up  for  the 
purpose  of  giving  notice  or  information,  hence  a  small  printed 
or  written  card  or  slip,  containing  a  notice,  order  or  the  like, 
and  more  particularly  such  an  one  as  embodies  the  terms  under 
which  the  party  issuing  the  ticket  grants  some  right,  privilege 
or  licence  to  the  party  to  whom  it  is  issued;  where  there  has 
been  valuable  consideratk>n  for  such  given  by  the  hoMer  the 
ticket  is  the  method  by  which  the  parties  enter  into  a  con- 
tract. The  most  familiar  of  this  last  class  of  tickets  £5  the 
passenger's  ticket  issued  by  raHwEy  companies,  tramways 
or  "  common  carriers  "  in  general.  The  ticket  does  not  usually 
contain  the  whole  terms  of  the  contract,  but  refers  to  the  con- 
ditions under  which  it  is  issued,  to  which  the  holder  is  consi- 
dered subject  if  sufiicient  notice  of  them  is  given.  A  ticket 
of  admission  issued  for  a  theatre,  or  place  of  entertainment, 
constitutes  a  licence  to  the  holder  to  occupy  and  use  a  seat, 
whether  particularized  or  not,  and  such  parts  of  the  building 
as  may  be  open  to  him.  Such  a  licence  can  be  revoked  by  the 
issuer,  and  the  bolder  may  be  ejected  as  a  trespasser,  subject  to 
bis  right  to*bring  an  action  for  damages. 

TICKET-OF-LEAVB,  a  term  first  invented  for  the  "  emanci- 
pists "  in  the  days  of  Australian  transportation  (see  Deporta- 
tion); in  the  £nglish  penal  system,  a  document  or  "pass" 
handed  to  a  convict  who  has  completed  the  second  stage  of  his 
sentence  and  is  about  to  enter  the  third  and  last,  that  of  con- 
ditional liberation  or  semi-freedom,  in  which  he  goes  at  large  to 
earn  his  own  livelihood  as  a  more  or  less  independent  member 
of  the  community.  The  "  ticket  "  or  "  licence  "  is  the  outward 
sign  of  "  remission  "  gained  by  industry  and  blameless  conduct 
in  prison  (see  Pkison),  and  it  may  be  forfeited  for  disobedience  or 
neglect  of  certain  conditions  endorsed  upon  the  licence.  Convicts 
are  by  law  required  to  report  themselves  at  an  appointed  place 
within  forty-eight  hours  after  liberation  and  again  every  succeed-' 
ing  month  at  the  police  station  nearest  to  their  place  of  abode, 
between  the  hours  of  nine  in  the  morning  and  nine  in  the  evening. 
They  must  get  their  living  by  honest  means  and  regular  employ- 
ment, and  must  reside — that  is  to  say,  sleep — ^at  the  address 
notified  by  them  to  the  police  in  order  that  they  may  be  found 
at  once  if  required  for  any  legal  and  justifiable  purpose.    U  they 

*  See  Warton's  note  in  the  Bathos  (ed.  Pope  and  Elwio.  x.  386) 
where  he  quotes  from  Tickell's  vernoa  and  from  Addison  and  says 
Che  same  author. 


change  their  address  or  withdraw  from  any  known  police  district, 
they  niust  give  notice  of  their  removal  at  the  police  station  at 
which  they  have  been  reporting,  stating  the  place  to  which  they 
are  going,  and,  as  far  as  practicable,  their  address  there,  and  also 
at  the  nearest  police  station  within  forty-eight  hours  of  arriving 
in  any  other  police  district  in  any  part  of  the  United  Kingdom 
They  must  produce  their  licoices  whenever  they  are  caHed  upon 
to  do  so  by  a  police  oBctx. 

This  treatment  of  offenders  who  have  already  expiated  their 
crimes  has  been  deemed  to  bear  heavily  on  any  who  are  anxious 
to  tum  over  a  new  leaf.  To  be  ever  subject  to  the  watchfulnesa 
of  the  police  must  often  increase  the  licence-holder's  difficulty 
of  leading  an  honest  life.  The  struggle  is  known  to  be  often 
severe;  employers  of  labour  are  not  too  ready  to  accept  the 
services  of  "gaol  birds,"  and  free  workmen  often  resent  the 
admission  of  an  <^  convict  amongst  their  number.  Private 
charity  has  come  forward  to  diminish  or  remove  this  hardship^ 
and  many  sodeties  have  been  called  into  existence  for  the  pur- 
pose of  assisting  discharged  prisoners.  Th^  are  to  be  found 
in  most  <rf  the  principal  cities  of  the  Uiuted  Kingdom.  London 
alone  has  those  of  the  Church  Army,  the  St  Giles's  Christian 
Mission,  the  Salvation  Army,  the  Catholic  Aid  Society  and  the 
Royal  Society  for  the  AssisUnce  of  DiKharged  Prisoners,  which 
was  founded  in  1856  and  has  done  a  vast  and  meritorious  work. 
It  labours  chiefly  in  the  metropolis;  it  is  supported  by 
private  subscriptions,  but  it  has  control  also  over  the  gratuities 
of  the  licencees  who  accept  its  aid.  The  prisoners  on  release 
are  first  examined  at  the  society's  office  as  to  their  prospects 
and  wishes;  they  are  given  some  pocket-money  out  of  their 
own  gratuities;  and  their  "  liberty  clothing,"  a  present  from  the 
prison,  is  changed  for  more  suitable  clothes.  They  are  then 
placed  in  respectable  lodging-houses  until  employment  is 
obtained  for  them,  after  which  the  society  undertakes  the 
reporting  to  the  police  and  by  its  own  agents  exercises  a  watch 
over  its  protCg^s.  There  are  upwards  of  sixty-five  societies, 
all  certified  by  the  secretary  of  state,  of  which  the  number  is 
increasing;  every  year  the  subscriptions  increase,  more  money 
is  expended,  more  cases  are  aided  and  more  ex-convicts  are 
rehabilitated.  Unfortunately  a  large  number  of  those  who 
solicit  help  bdong  to  the  class  of  **  lazy  bafers  who  like  neither 
work  nor  honesty,"  and  who,  when  the  first  is  found,  will  not 
adher:  to  the  latter.  Most  of  the  societies  employ  agents  who 
act  as  intermediaries  between  employers  and  ex-conv!cts  and 
fin  a  jAict  analogous  to  that  of  the  "  probation  officers  "  in 
parts  of  .the  Unit«l  States  (see  Probation);  but  the  probation 
officer  generally  Interposes  at  an  earlier  stage  and  shields  the 
first  offender  from  the  consequences  of  his  act,  by  sparing  him  a 
visit  to  the  gaol.  In  a  speech  on  Prison  Reform  in  the  English 
House  of  Commons  on  the  20th  of  July  2910,  the  home  secre- 
tary outlined  a  proposed  scheme  for  abolishing  ticket-of-lcave 
altogether,  and  entrusting  the  after-supervision  of  released 
prisoners  to  a  central  agency  of  semi-official  character. 

Aid  to  discharged  prisoners  has  been  largely  undertaken  In 
European  countries,  where  it  is  known  under  the  name  of 
patronage.  Local  sodeties  exist  in  most  of  the  capitals  and 
chief  dties,  and  efforts  are  made  to  rescue  neglected  or  criminal 
children  and  find  work  for  adults  on  leaving  gaol.  This  assis- 
tance has  been  called  by  its  keenest  supporters  the  best  pro- 
phylacric  for  crime.  Conditional  liberation  is  in  force  in  most 
of  the  Northern  states  of  America,  and  prisoners  are  constantly 
released  on  **  parole  "  when  they  have  satisfied  the  parole  board 
(of  prison  officials)  that  they  will  not  abuse  their  liberty;  a 
watch  is  kept  over  all  thus  released,  who  are  expected  to  make  a 
monthly  report  of  their  conduct  and  actual  position  at  the  time 
of  reporting.    If  any  one  rdapses  he  is  liable  to  recommittal. 

See  Three  Reports  of  Commons'  Committee  on  the  Operation  of  Ike 
Act  subslitutine  other  Punishment  in  lieu  of  Transportation  (iSn6); 
F.  H.  Wines,  Pvmshment  and  Reformation  (1895).  (A.  G.). 

nCKlNO,  a  strong  Unen  or  cotton  fabric  usually  woven  in 
stripes  of  colour;  blue  and  pink  with  white  being  the  most 
common.  The  name  is  derived  from  a  word  "  tick,"  common 
in  various  forms  to  many  languages,  signifying  a  case  or  sheath. 
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TICKNOR,  G.— TICKS 


Ticking  is  used  fur  mit^resGes^  awning  u 

quAlities  It  is  also  uacd  u  m  fouadiiioii  fc 

White,  grey,  «  brownlth  w«fp  Uirrtd*  ■■ 


uwUy  Su,  vfaila 


Tilt  warp*  of  many  of  the  cheaper  kind*  arr  made  entirely  of  cottori, 
and  jute  a  used  for  weft  in  the  cheapat  gndei.  A  feather  tick 
ihoufd  be  nude  of  fine  Hok  yams  set  clcflely,  and  there  shouH  alio 


fabric'tilemiedatvni.afvhioh  foutvaiietie*, 


R  patters  w  twill  i«  in  one  di 


w-hemd'^twill.    Fig.  a 


raieht  twnis  i 
TKegetvolat 


lie  finest  ticks.   The  plain ' 


with  the  t 


the  coiomin^  of  thBe>  eipeoaUy  of 

TICKHOH,  OEOROB  <i7qi-iS7i),  Amcricio  cduntOT  wd 
aulbor,  was  bom  in  Boston,  Massachusetts,  on  the  1st  oi  August 
1791.  He  received  his  early  education  from  his  falhei,  Elista 
Tiduior  (i7S7-iBii),  who  had  been  principal  of  the  Franklin 
pubUc  school  and  was  a  founder  of  the  Massachuseiw  Mutual 
Fire  Insurance  Company,  of  the  system  pi  Irct  piimaiy  icbools 
in  Boston,  and  of  the  ^t  fiew  England  savings  bank.  In 
1805  the  soa  entered  the  junior  dass  at  Dartmouth,  where  be 
graduated  la  i3o;.  During  the  neit  three  years  he  studied 
Latin  and  Creek  with  Rev.  Dt  John  Sylvester  Gardiner,  rector 
of  Trinity;  Boston,  and  a  pupil  of  Dr  Samuel  Parr.  In  iSto 
Ticknoi  began  the  study  of  law,  and  he  was  admitted  to  the 
bar  in  iBtj.  He  opened  to  olhce  in  Boston,  but  practised 
for  only  one  year.  He  went  to  Europe  in  iSi  s  and  for  nearly 
mo  years  studed  at  the  univeraity  of  GBttingeD.  In  181 .  ' 
became  Smith  professor  of  French  and  Span^  hingUBges  and 

lettres  at  Harvard,  and  began  his  work  of  teaching  in  i8ig  altc 
travel  and  study  in  Fiance,  Spain  and  Foitugal.  During  hi 
professorship  Ticknor  advocated  the  creation  of  departments 
Ihe  grouping  of  students  in  divisons  accotdiog  to  proEdencj 
and  the  establishment  of  the  elective  system,  and  rcorganiiei 
his  own  department.  In  18.35  he  resigned  hia  chaii 
in  which  he  was  succeeded  in  18^6  by  Professor  H.  W 
Longfellow;  and  he  was  again  in  Europe  in  i8]s-i8j8.  After 
his  return  be  devoted  himself  lo  the  chief  work  oI  his  life,    ' 

new  subject  at  Ibal  time  even  in  Europe,  there  being  no  adoqi 
treatment  of  the  literature  as  a  whale  ia  Spanish,  and  i 
Bouletwek  and  Sismondi  having  worlicd  with  scanty  or  sect 
hand  resources.    Hcknor  developtd 


scheme  of  his  i 

HM/ary  tf  Spaniik . 

1849).    The  book  is 

more  broadly,  of  Spanish  civilization  ana  man 

is  eihaustive  and  exact  in  scholarship,  and 


;h  he  published 


Kwn  tfuilaled  into  SpanUi  (1851-185;)  by  deCayaagsa 

■nd  de  Vediai  French  (ig««-t87>),  a  poor  venion  by  Usfubal; 

(llji-iSAl),  by  N.  H.  Julius  and  Ferdinand  Wolf. 

The  Mcxmd  American  edition  appeared  in   1S541  (he  third 

nrrected  and  enlarged,  in  1&63;  the  fourth,  CODtaininf  liw 

tutbor's  last  revision,  in  1S73,  untier  the  supervision  of  George 

>.  Hillaid;  and  the  liilh  in  iSSS.    Ticknor  hid  succeeded  his 

ather  as  1  membs  of  the  Primary  School  Board  tn  litii,  and 

Ibis  position  until  iSij;  he  wu  a  triBtee  nl  the  BoHOD 

neum  in  i8>3-i8]i,  aiid  wai  vice-president  in  iBjji  and 

he  was  a  director  <iSi7-i83j)  and  vico-ptoidenl  (i84i-tSt>} 

ol  the  UaHOchusetts  Hospital  Life  Inguiana  Company,  iDd  & 

tnutee  of  the   Maisichusetti  General   Hospital   (1816-1810) 

and  ol  the  Boston  Provident  Institution  for  Savings  (1858- 

.  :.    -  that  his  father  had  helped  to  found.    He  wu 

e^ecially  active  in   the  establishment  of  the  Boston  Public 

Library  (1S51),  and  served  in  i8;i-i866  on  its  board  of  trustees, 

of  which  he  was  presdeot  in  i8iSj.  In  its  behaU  be  spent  Efteeo 

inths  abroad  in  1856-1857,  at  hia  own  eapenae,  and  to  it  he 

ve  at  various  times  money  and  books;  a  special  feature  of  his 

m  was  a  free  circulating  department.  He  left  to  llie  libiaiy 

1  own  collection,  which  aras  particularly  strong  in  Spanish  antl 

irluguese  literatUKi.    He  died  in  Boston  on  the   16th  of 

January  1871. 


r  and  Ul» 


TICKS,  the  common  name  for  Aradmida  (g.i.)  belon^g  to 
the  order  Acaii,  of  which  they  constitute  the  two  families, 
Iiodidae  and  Argasidae.  Collectively  the  Ltodidac  and  Arga^dae 
may  be  distinguished  from  other  Acaii  by  the  presence  of  a 
medianprobe.armcd  with  recurved  teeth,  which  project  fom'ards 
beneath  (he  mouth  and  between  the  palpi,  and  of  a  conspicuous 
s[Hracijlar  area  above  and  usually  behind  the  base  of  the  fourth 
lei  on  each  side.  As  compared  with  the  majoiily  of  Acaii, 
rndcd  femide  specimens  of  seme  of 


g  half  a 


nch  ot  1 


cDgth,  while 


even  the  newly  hatched  young  can  hardly  be  regarded  as 
scopical.  The  integument  is  tough,  leathery  or  botny.  The 
mouth  parts  consist  of  two  small  reiractiif  mandibles,  of  a  pair 
of  short  palpi  and  ot  the  toothed  probe  above  meniioned.  The 
palpi  and  probe  or  hypoatome  ate  attached  to  a  movable 
■      ly  plate  called  the  cipimlum.    The  capitulum, 


with  it: 


!d  ihen 


ime  alone.  It  is  by  means  of  the  bypostome  that  licks  pierce 
e  integument  SJid  fiimly  adhere  to  the  host  whose  bkwd  they 
ck  for  food.  The  two  families  Aigosidae  and  Ixodidae  may 
distinguished  as  follows.  In  the  Argisidae  the  anterior 
portion  of  the  donal  surface  of  the  body  is  eilended  forwatc 


ipitulurr 


d  froi 


id  below;  the  palpi  are  simple  and  un: 
T  beneath  the  dan's  in  the  adult,  and 
-uctuial  difference  between  the  seies.    In  the  Iiodidae 


■A  by  a  for 


atdu 


1,  which  is  smooth  and  firmly  chitii 
r;  the  palpi  are  usually  modified,  that  is  to  say,  Ihdr 
d  third  segments  are  usually  excavated  internally  la 
leath  for  the  hypostotnc;  there  is  a  distinct  sucker 
he  claws  and  the  difference  between  the  seics  is  well 
:he  males  having  the  dorsal  integument  thickly  and 
sly  chitinlied,  wbercas  In  tht  females  only  its  anteiioi 


TICONDEROGA 


pOftiM  bun  *  chilinoiu  pbta,  A*  iwt  of  [ht  inittunieiit  bdos 
uft  ID  idmit  o[  iu  diiieniioD  by  Lbe  blood  which  is  imbibed  in 
quADtily  by  mcmben  of  ihis  lu.  For  &  longer  w  shorter 
poiod  of  Ibcir  livei  dclu  ire  puuiiic  upon  venebralc  inimils 
of  viriaoi  kinds;  but  iltheugh  the  belief  tlut  the  bile  ol  ceitain 
tropical  ipedes  a  pmunout  bu  long  becii  held  by  the  nitives 
ol  tbc  counlrici  Ibcy  lofeM  *nd  ho  been  cecorded  wilb 
corrobouCive  evidence  by  Europetn  lulhon  id  books  of  Irsvel, 
it  is  only  of  recent  yean  th*I  tccunle  infonnalion  hu  been 
acquired  of  tbc  put  played  by  tbete  Arichnidi  in  liaiumiiiing 
(ram  one  host  to  anatbei  prototoal  blood-pantiia  which  cause 
leiioiu  at  filal  diwaMi  to  man  and  olhcr  animalt 


Both  the  Anasidae  and  Tjodidae 
■Mch  the  beM  known  are  the  foil..... 
bdoagiiig  to  the  /Ujasidac.  and  csIIaI  bi 

/kAffola,  and  MjHten  on  tbe  Zambesi,  is  wic , 

Mr^  from  Unnda  in  the  north  w  the  Transvaal .. 
WDS  first  recorded  as  poisonous  by  Livinestone  sod 
'!r  of  the  Spirochaete  oTreUiHina 
c  lever.  AltbouEh  Europeans  suffer  In 
lar  more  severely  than  negroes,  death  *  '  ^ 


.  .&  in  Uganda,  tumttala  in 
widely  distributed  in  tropical 


of  the  Cape  ColoniWs,  inle«ts  sheep  wii 
"  heart-water  eicknas.  and  in  Europe  ihetp  an  inoculated  with 
the  lanK  lUicase  by  annlher  lirlc.  ftlttiuMifiu  btru.  The  so- 
called  "caul  fever ^'  In  eallle  In  liBulh  Africa  b connyed  by  two 
distinct  Hiedes  of  the  genus  Rkipite^uin,  namely  by  J!.  sWuiuu- 
lilui  and  R.  riinu,  which  are  kicaHy  known  respectively  as  the 
"brawn  <lck"  ami  the  "  black- pit  led  tick."  Finally  Uiriorsftu 
dmmltitHi.  of  which  there  are  several  feogrsphical  races,  is  the 
carrier  of  the  germ  caosing  the  destructive  cattle-disease  variously 
known  as  "  Tuas  "  or  "  ml  water  "  lever  in  America.  South  Africa 
and  Autnlia.    In  the  United  Sute*  olanE  the  annual  peeuniaiy 

was  computed  in  1907  at  one  hundred  miinsn  doHan.  With  one 
ot  two  poadUc  eiceplions.  like  Artflt  Msptrtii^mis,  which  has  only 
been  abtained  from  European  bats,  no  specie*  ol  lick  b  known  to 
be  confined  to  a  particular  host.  The  common  sheep-tick  (/aatfci 
rkintu)  of  England,  tor  enmple.  infects  cattle  and  dogs  as  well  as 
sheep;  arid  the  pathugenetic  Isodidae  above  rnenlioned  occur 
parasltically  upon  other  mammab  than  those  to  which  they  convey 


b  adberent  to  tortoises,  snakes  and  litards.    Ticks  beloni 


FEnillaatlan 


«t  the  behalioliJo'f't^e  larva 


937 

inas-nMi. 


appearance,  the  female  becomes  enormously  distended. 

From  the  foregoing  epilonte  which  applies  to  mai 
Rkipufpkalni  appeitdiciihim  for  example,  it  is  evident 

larva,  nympb  and  adult.     In  R.  burn,  however,  the 


6.  t.  I^lpiic.  Capitulumi/.  Abdom 


fic.  ).~Tbe  same;  under  side. 
ir  hypostone:  ^  t,  Palpi ;  c.  Genital  at 
'entral  surface  ol  capirulum;  g.  Sten 


1  Jfdrfdntfui  an 


camel.Iick  of  Egypt  end  Ai 

apparently  orMy  at  night,  the  young  does  not  hatch  from  the  egg 
until  it  has  attained  tne  nymphdl  itaRe. 

It  Is  an  interesting  and  impDriini  fact  that  the  newly  hatched 
young  of  certain  species.  Marjurp^  snimlilu  for  instance,  before 
it  has  led,  if  produced  liy  a  female  tanying  the  germs  of  spiriUosis, 

evident  llut  the  Spirochaetes  pais  duccily  from  the  motho'  tick 

Duration  oriife  in  licks  depends  upon  the  conditions  of  their 

(iDwth  is  npM.  the  time  from  the  hatching  of  the  young  until  it 
reaches  maturity  and  die*  after  ovipoutlon  being,  for  eumple, 
about  eleven  weeks  In  R,  apptnitnlaliu  and  only  about  three  weeks 
in  U.  HHifani],  On  the  other  hand,  when  food  is  not  obtainable, 
lile  may  be  Indefinitely  prolonged  if  the  Ikk  be  guarded  from  enemies 
and  from  atmospheric  conditions  inunical  to  eilslence.  Eaamptrs 
of  /lojij  ticinti  have  been  kept  fat  two  yean ai>d  three  months  wiih- 

!'oiir'"i™*'«t™fKJ.™"' ""  '''^  '"'^  ""  "^'(R.'r  p.^r 

TICOXDBRMA,  a  village  to  tbc  tawnshlp  of  'HcondetDgi. 
Esui  county.  New  York.  U.S.A.,  00  tbc  outlet  ol  Uke  George, 
100  m.  by  ran  N.  by  E.  o(  Albany.  Pop.  (1890),  "67;  (1900), 
19111(1905),  t;49;(i9io).  U7S-  TicDOderofit  b  Krved  by  the 
JMfirare  .&  Hu<bon  and  lbe  Rutland  tailwtya.     The  wntet 
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from  L&ke  George  (alls  here  about  30  ft.,  providing  water-power, 
and  among  the  manufactures  are  paper  pulp,  paper-making 
machinery  and  lumber.  Flake  graphite  was  discovered  in  this 
vicinity  as  early  as  [815,  and  (or  years  two  mines  (with  quartzite 
veins,  respectively  1-5  and  2-15  ft.  thick)  at  Ticonderoga  were 
the  principal  source  of  supply  of  good  crystalline  graphite. 
Commanding  a  portage  on  the  line  of  water  communicatioa 
between  Canada  and  the  English  colonies,  Ticonderoga  was  m, 
place  of  considerable  strategic  importance  during  the  Seven 
Years'  War.  On  a  commanding  elevation  overlooking  the  present 
village  and  Lake  Champlain  the  French  began  building  a  fort 
of  earth  and  timber  in  1755  and  called  it  Fort  Carillon;  later  it 
was  named  Fort  Ticonderoga.  Sir  William  Johnson  led  an  expe- 
dition in  the  same  year  against  this  fort  and  Crown  Point;  though 
he  failed  to  capture  ihc  forts  he  defeated  Baron  Ludwig  August 
Dieskau  in  the  battle  of  Lake  George  and  erected  at  the  head  of 
the  lake  Fort  William  Henry,  which  was  captured  by  the  marquis 
de  Montcalm  in  1757.  On  the  8th  of  July  1758  less  than  4000 
Frenchmen  were  confronted  at  Fott  Carilbn  by  about  6000 
British  regulars  and  10,000  provincials  under  Lieut.-General 
James  Abcrcrombie  and  Brigadier-General  George  A.  Howe,  but 
Howe,  the  controlling  spirit  of  the  British  force,  had  been 
killed  on  the  6th  of  July,  and  Abercrombic,  after  an  ineffective 
attack  which  cost  him  nearly  2000  men  killed  or  wounded, 
retreated.  In  1758,  however,  when  Montcalm  had  gone  to 
Quebec  to  oppose  Wolfe  and  a  force  of  only  400  men  was  left  at 
Ticonderoga,  Lord  Amherst  with  ii,ooo  men  invested  it,  and 
on  the  26ih  of  July  the  garrison  blew  up  and  abandoned  the 
fortifications.  At  the  beginning  of  the  War  of  Independence, 
on  the  loih  of  May  1775,  the  fort  was  surprised  and  captured  by 
Ethan  Allen.  It  was  recovered  by  the  British  on  the  5th  of 
July  1777,  during  Buigoyne's  campaign,  was  abandoned  immedi- 
ately after  Buigoyne's  surrender  in  October  1777,  but  was 
re-occupied  by  the  British  in  1780.  After  the  close  of  the  war  it 
was  allowed  to  fall  into  ruins.  In  190Q,  on  the  occasion  of  the 
tercentenary  celebration  of  the  discovery  of  Lake  Champlain, 
the  restoration  of  the  fort  was  begun  under  the  direction  of  the 
owner  of  the  site.  The  settlement  of  this  region  was  begun  soon 
after  the  close  of  the  Seven  Years'  War,  and  the  township  of 
Ticonderoga  was  set  apart  from  the  township  of  Crown  Point  in 
1804.  The  village  of  Ticonderoga  was  incorporated  in  1889. 
The  name  "  Ticonderoga  "  is  a  corruption  of  an  Indian  word 
said  to  mean  "  sounding  watetB." 

TIDS  (O.  Eng.  tid,  cf.  Ger.  Zeit,  time  or  season,  connected 
with  root  of  Sanskrit  a-diti,  endless),  a  term  used  generally  for 
the  daily  rising  and  falling  of  the  water  of  the  sea,  but  more 
specifically  defined  below. 

I.— Genesal  Account  of  Tides  and  Tidal  Theoubs 

$.  X.  DefinilioH  of  Tide.— VJhcn,  as  occasionally  happens,  a 
ship  in  the  open  sea  meets  a  short  succession  of  waves  of  unusual 
magnitude,  we  hear  of  tidal  waves;  and  the  lai^e  wave  caused  by 
an  earthquake  is  commonly  so  described.  But  the  use  of  the 
adjective  "  tidal  "  appears  to  us  erroneous  in  this  context,  for 
the  tide  is  a  rising  and  falling  of  the  water  of  the  sea  produced 
by  the  attraction  of  the  sun  and  moon.  A  rise  and  fall  of  the  sea 
produced  by  a  regular  altematk>n  of  day  and  night  breezes,  by 
regular  rainfall  and  evaporation,  or  by  any  influence  which  the 
moon  may  have  on  the  weather  cannot  strictly  be  called  a  tide. 
Such  alterations  may  be  mextricably  involved  with  the  rise 
and  fall  of  the  true  astronomical  tide,  but  we  shall  here  distinguish 
them  as  meteorological  tides.  It  is  well  known  that  there  are 
strongly  marked  diurnal  and  semi-diurnal  inequalities  of  the 
barometer  due  to  the  sun's  heat,  and  they  may  be  described  as 
atmospheric  meteorological  tides.*  These  movements  both  in 
the  case  of  the  sea  and  in  that  of  the  atmosphere  are  the  result 
of  the  action  of  the  sun,  as  a  radiating  body,  on  the  earth.  True 
astronomical  tides  in  the  atmosphere  would  be  iriioim  by  a 

'  Lord  Kelvin  shows  that  the  attraction  of  the  sun  on  these  tides 
must  produce  an  excessively  %vnal\  acceleration  of  the  earth's  rotation. 
See  Soctiti  dt  pkysiqug  (September  1881).  or  Prot,  Roy.  Soc.  Edin. 
(1881-1883).  p.  3f96k 


regular  rise  and  fall  in  the  barometer,  but  such  tides  are 
undoubtedly  very  minute,  and  we  shall  not  discuss  them  in 
this  artide,  merely  referring  the  reader  to  the 
iiicamque  cikstt  o(  Laplace,  bks.  i.  and  xiii.  We  yS.,^**^ 
shall  in  the  present  article  extend  the  term  '*  tide  " 
to  denote  an  elastic  or  viscous  periodic  deformation  of  a  solfd 
or  viscous  globe  under  the  actton  of  tide-generating  forces. 

§  2.  General  Description  of  Tidal  Phenomena} — If  we  live  by  the 
sea  or  on  an  estuary,  we  sec  that  the  water  rises  and  falls  nearly 
twice  a  day;  speaking  more  exactly,  the  average  interval  from 
high-water  to  high-water  is  about  13^  35*,  so  that  the  average 
retardatron  from  day  to  day  is  about  50*.  The  times  of  high- 
water  are  then  found  to  bear  an,  intimate  relation  with  the 
moon's  position.  Thus  at  Ipswich  high-water  occurs  when  the 
moon  is  nearly  south,  at  London  Bridge  when  it  is  south-west, 
and  at  Bristol  when  it  is  east-south-east.  For  a  vety  rough 
determination  of  the  time  of  high-water  it  is  sufficient  to  add  the 
solar  time  of  high-water  on  the  days  of  new  and  fuJl  moon  (called 
the  "  establishment  of  the  port ")  to  the  time  of  the  moon's 
passage  over  the  meridian,  either  visibly  above  or  invisibly  below 
the  horizon.  The  interval  between  the  moon's  vsrkMUir 
passage  over  the  meridian   and   high-waicr  varies  mtimtmrvMi 


senubly  with  the  moon's  age.  From  new  moon  to  «ircrM«M'« 
first  quarter,  and  from  full  moon  to  third  quarter  '""■••^ 
(or  rather  from  and  to  a  day  bter  than  each  of  these 
phases),  the  interval  diminishes  from  its  average  to  a  minimum, 
and  then  increases  again  to  the  average;  and  in  the  other  two 
quarters  it  increases  from  the  average  to  a  maximum,  and  then 
diminishes  again  to  the  average. 

The  range  of  the  rise  and  fall  of  water  is  also  subject  to  great 
variability.  On  the  days  after  new  and  full  moon  the  range  of 
tide  is  at  its  maximum,  and  on  the  day  after  the  first 
and  third  quarter  at  its  minimum.  The  maximum 
is  called  "  spring  tide  "  and  the  minimum  "  neap 
tide,"  and  the  range  of  spring  tide  is  usually  nearly  three  times 
as  great  as  that  of  neap  tide.  At  many  ports,  however, 
especially  non-European  ones,  two  successive  high -waters  are  of 
unequal  heights,  and  the  law  of  variability  of  the  difference  is 
somewhat  complex;  a  statement  of  that  law  will  be  ttsicr  when 
we  come  to  consider  tidal  theories.  In  considering  any  single 
oscillation  of  water  level  we  find,  especially  in  estuaries,  that 
the  interval  from  high  to  low-water  is  longer  than  that  from  low 
to  high-water,  and  the  difference  between  these  two  Intervals 
is  greater  at  springs  than  at  neaps. 

In  a  river  the  current  continues  to  run  up  stream  for  some 
considerable  time  after  high-water  is  attained  and  to  run  down 
similarly  after  low- water.  Much  confusion  has  been  .^^ 
occasioned  by  the  indiscriminate  use  of  the  lerm^^**^^ 
"  tide  "  to  denote  a  tidal  current  and  a  rise  of  water,  and  it  has 
often  been  incorrectly  inferred  that  high-water  must  have  been 
attained  at  the  moment  of  cessation  of  the  upward  current.  The 
distinction  between  "  rising  and  falling  "  and  "  flowing  and 
ebbing  "  must  be  maintained  in  rivers,  whilst  it  is  Qfg^f^^f^^ 
imnecessary  at  the  seaboard.  If  we  examine  the  otRkemad 
progress  of  the  tide-wave  up  a  river  we  find  that  high-  FMtttnm 
water  occurs  at  the  sea  earlier  than  higher  up.  If,  22**"* 
for  instance,  on  a  certain  day  it  is  high-water  at 
Margate  at  noon,  it  is  high-water  at  Gravcsend  at  a  quarter  past 
two,  and  at  London  Bridge  a  few  minutes  before  three.  The 
interval  from  low  to  high-waier  diminishes  also  as  we  go  up  the 
river;  and  at  some  distance  up  certain  rivets— as,  for  example, 
the  Severn— the  rising  water  spreads  over  the  flat  sands  in  a 
roaring  surf  and  travels  up  the  river  almost  like  a  wall  of  water. 
This  kind  of  sudden  rise  is  called  a  "  bore ' '  *  (q.v.) .  In  other  cases 
where  the  difference  between  the  periods  of  rising  and  falling 
is  considerable  there  are,  in  each  high-water,  two  or  three  rises 
and  falls.    A  double  high- water  exists  at  Southampton. 

When  an  estuary  contracts  cmisiderabiy,  the  range  of  tide 
becomes  largely  magnified  as  it  narrows;  for  example,  at  the 

*  Founded  on  C.  B.  Airy's  "  Tides  and  Waves,"  in  Emc9.  Uetrof^ 

*  See  a  leries  of  papers  bearing  on  this  kind  of  wave  by  Sir  W. 
Thomson  (Ipord  Ktlvin)  in  PkU.  Idiii.  (1886-1^7). 


TIDE 


939 


iMtf- 


Wla4. 


cntrtnee  of  the  Bristol  Chtmwl  the  niige  ol  spring  tidet  is 
tbout  i8  ft.,  and  at  Chepstow  about  50  ft.  This  augmentation 
Augm^af'  ^^  ^^^  height  of  the  tide-wave  is  due  to  the  concen- 
ma  99  tration  of  the  energy  of  motion  of  a  large  mass  of 
it»it^t»  water  into  a  narrow  space.  At  oceanic  ports  the 
*•'"•'*••  tidal  phenomena  are  much  less,  marked,  the  range  of 
tide  being  usually  only  a  or  3  ft.,  and  the  interval  from  high 
to  low-water  sensibly  equal  to  that  from  low  to  high-water  The 
changes  from  spring  to  neap  tide  and  the  relation  of  the  time 
of  high-water  to  the  moon's  transit  are,  however,  the  same 
both  on  the  open  coast  and  in  rivers. 

In  long  and  narrow  seas,  such  as  the  English  Channel,  the  tide 
in  mid-channel  follows  the  same  law  as  at  a  station  near  the  moulh 
of  a  river,  rising  and  falling  in  equal  times;  the  current 
nms  in  the  direction  analogous  to  up  stream  for  three 
hours  before  and  after  high-water,  and  down  stream 
for  the  same  period  before  and  after  low-water.  But  near  the 
sides  of  channels  and  near  the  mouths  of  bays  the  changes  of  the 
currents  arc  very  complex;  and  near  the  headlands  separating 
two  bays  there  is  usually  at  certain  times  a  very  swift  current, 
termed  a  *'  race." 

In  inland  seas,  such  as'the  Mediterranean,  the  tides  are  nearly 
insensible  except  at  the  ends  of  long  inlets.  Thus  at  Malta  the 
tides  are  not  noticed  by  the  cwdlnary  observer,  whilst  at  Venice 
they  are  conspicuous. 

The  effect  of  a  strong  'wind  on  the  height  of  tide  is  generally 
supposed  to  be  strongly  marked,  especially  in  estuaries.  In  the 
case  of  an  exceptional  gale,  when  the  wind  veered 
round  appropriately,  Airy  states'  that  the  water 
has  been  known  to  depart  from  its  predicted  height  at 
London  by  as  much  as  $  ft.  The  effect  of  wind  will  certainly 
be  different  at  each  port.  The  discrepant  of  opinion  on  this 
subject  appears  to  be  great — so  much  so  that  we  hear  of  some 
observers  concluding  that  the  effect  of  the  wind  is 
jimw?**  insensible.  Variations  in  baromeuic  pressure  also 
cause  departures  from  the  predicted  height  of  water, 
high  barometer  corresponding  to  decrease  of  height  of  water. 
Roughly  speaking,  an  inch  of  the  mercury  column  will  corre- 
spond to  about  a  foot  of  water,  but  the  effect  seems  to  vary 
much  at  different  ports  * 

Mariners  and  hydrographers  make  use  of  certain  technical 
terms  which  we  shall  now  define  and  explain. 

The  "  establishment  of  the  port."  already  referred  to  above,  is 
the  average  interval  which  elapses  bctwetfn  the  moon's  transit  across 
-  .  .  the  meridian,  at  full  moon  and  at  change  of  moon,  and 
Tma  lUMtf  the  occurrence  of  high-water.  Since  at  these  rimes  the 
ltr^mm!n  ™oow  crosses  the  meridian  at  twelve  o'clock  either  of 
^■^^^  day  or  night,  the  "  establishment "  is  the  hour  of  the 
clock  of  high-water  at  full  and  change. 

It  has  already  been  remarked  that  spring  tide  occurs  at  most 
places  a  day  or  a  day  and  a  half  after  full  and  change  of  moon.  Now 
It  is  more  important  in  the  theory  of  the  tides  to  know  what  occurs 
at  spring  tide  than  what  occurs  at  full  and  change  of  moon.  Thus 
the  term  "  the  corrected  establishment  of  the  port  "  is  used  to  denote 
the  interval  in  hours  elapsing  at  spring  tide  between  moon's  transit 
and  high-water.  The  difference  between  the  ordinary  and  the 
comcicd  establishments  is  of  small  amount.  At  any  other  state 
of  the  moon,  except  full  and  change,  the  "  interval "  or  "  lunitidal 
interval "  means  the  interval  between  the  moon's  upper  or  lower 
transit  and  high- water. 

The  average  interval  elapung  between  full  or  change  of  moon 
and  sprir.g  tide  is  called  the  age  of  the  tide  " ;  as  alreaay  remarked 
this  interval  is  commonly  about  a  day  or  a  day  and  a  half,  but  it 
may  be  twice  as  great  in  some  places.  The  use  of  this  term  ari5ses 
from  the  idea  that  spring  tides  are  generated  at  some  undefined 
place  exactly  at  full  or  change  of  moon,  and  take  an  interval  of 
time  denoted  the  "  age  '*  to  reach  the  place  of  observation.  The 
term  is  not  altc^ether  satisfactory,  since  it  implies  a  theory,  but  it 
must  be  referred  to  as  in  general  use. 

Tlie  average  height  at  spring  tide  between  hi^h  and  low-water 
marks  is  called  "  the  spring  rise  ":  the  similar  height  at  neap  tides 
is.  however,  called  "  the  neap  range."  "  Neap  rise  "  is  used  to 
mean  the  average  height  between  high-water  of  neap  tides  and 
tow-water  of  sprmg  tides.  Thus  both  at  springs  and  neaps  the 
term  "  rise  "  refers  to  the  rise  above  the  level  of  low-water  at  spring 
tide.  French  hydrographers  call  half  the  spring  rise  "  the  unit  01 
height." 

•  Airy.  "  Ttdt»  and  Waves."    •  Ibid,  f (  572-573. 


The  "diumat  inequality  **  of  the  tide  denotes  the  fact  that 
successive  high-waters  and  successive  low-waters  are  unequal  to 
one  another.    In  England  the  diurnal  inequality  scarcely  exists. 

The  practice  of  the  British  admiralty  is  to  refer  their  soundinn 
and  tide  tables  to  "  mean  k>w-water  mark  of  ordinary  spring  tides?' 
This  datum  is  found  by  takii^  the  mean  of  all  the  available  observa 
tions  of  ;pring  tides,  excluding,  however,  from  the  meananv  spring 
tides  which  may  be  considered  abnormal.  The  admiralty  datum  is 
not.  then,  susceptible  of  exact  scientific  definition:  but  when  it  has 
once  been  fixed  with  reference  to  a  bench-mark  ashore  it  is  expedient 
toadhere  to  it.  by  whatever  process  it  was  first  fixed.* 

When  new  tidal  stations  are  established  in  India  the  datum  of 
reference  has,  since  about  1885,  been  "  Indian  low- water  mark." 
which  b  defined  as  being  below  mean  aca-level  by  the  sum  of  the 
semi-ranges  of  the  tides  Mi.  Sg.  Kt,  O  (see  \\  a4,  25  on  Harmonk: 
Analysis  oelow). 

In  ordinary  parlance  sailors  very  commonly  use  the  term  "  tide  " 
when  they  mean  what  may  be  more  accurately  described  as  a  tidal 
current. 

%  3.  Tidal  Observation:  the  Tidf-gaugi. — Tidal  prediction  is 
only  possible  when  accurate  observations  have  been  made  of  the 
phenomena  to  be  predicted;  and  the  like  is  true  of  verification 
after  prediction.  It  was  formerly  thought  sufficient  to  note  the 
heights  of  the  water  at  hi{^  and  low-water,  together  with  the 
limes  of  those  events,  and  the  larger  part  of  the  observations 
which  exist  are  still  of  this  characur,  but  complete  investigation 
of  the  law  of  tidal  wcillations  demands  that  the  height  of 
the  water  should  be  measured  at  other  times  than  at  high  and 
low-water. 

With  whatever  degree  of  thoroughness  it  is  proposed  to  observe 
the  tides  the  procedure  is  much  the  same.  The  simplest  sort  oi 
observation  is  to  note  the  height  of  the  water  on  a 
gradtiated  staff  fixed  in  the  sea,  with  such  altowance 
as  may  be  possible  for  wave  motion.  It  is,  however,  far  preferable 
to  sink  a  tube  into  the  sea  into  which  the  water  penetrates  through 
small  holes;  and  the  wave  motion  is  thus  annulled.  In  the  calm 
water  inside  the  tube  there  lies  a  float,  to  which  Is  atUched  a  cord 
passing  over  a  pulley  and  counterpoised  at  the  end.  The  motion 
of  the  counterpoise  against  a  scale  is  observed.  In  either  case 
the  observations  may  be  made  every  hour,  or  the  times  and 
heights  of  high  and  low-water  may  be  noted. 

In  more  careful  observations  than  those  referred  to  above 
the  tidal  record  is  automatic  and  continuous  and  is  derived  by 
Bteans  of  an  instrument  called  a  tide-gauge. 

This  gauge  shook)  be  placed  in  a  place  where  we  may  obtain  a 
fair  representation  of  the  oscillation  of  the  sunbunding  sea.  In 
such  a  site  a  well  or  tank  is  built  on  the  shore  communi-  -..^^  tiiiMii 
eating  by  a  channel  with  the  sea  at  about  10  ft.  below  '  *  * 
lowest  low-water  mark.  In  some  cases  an  artificially  constructed 
well  may  be  dispensed  with,  where  some  hwoon  or  pool  exists 
so  near  to  the  sea  as  to  permit  junction  with  the  sea  by  means 
of  a  channel  below  low-water  mark.  At  any  rate  we  suppose  that 
water  is  provided  rising  and  falling  with  the  tide,  without  much 
wave-motion.  A  cylindri»l^  float,  usually  a  hollow  metallic  box 
or  a  block  of  greenheari  wooid,  hangs  and  floau  in  the  well,  and  is 
of  such  density  as  just  to  sink  without  support.  The  float  hangs 
under  very  light  tension  by  a  platinum  wire,  or  by  a  metallic  ribbon, 
or  by  a  chain.  The  suspenrion  wire  is  wra()ped  round  a  wheel,  and 
imparts  to  it  rotation  proportional  to  the  rise  and  fall  of  tide.  By 
a  simple  gearing  this  wheel  drives  another,  by  which  the  range  is 
reduced  to  any  convenient  extent.  A  fine  wire  wound  on  the  bnal 
wheel  of  the  train  drags  a  pencil  or  pen  up  and  down  or 'to  and  fro 
proportionately  to  the  tidal  oscillations.  The  pencil  is  lightly 
pressed  against  a  dram,  which  is  driven  by  clockwork  so  as  to  make 
one  revolurion  per  day.  The  pen  leaves  Its  trace  or  tade^urve  00 
l«per  wrapped  round  the  drum.  The  paper  is  fixed  to  the  drum 
with  the  edges  of  the  paper  at  the  Xll  o'clock  line,  and  the  record 
of  a  fortnight  may  be  taken  without  change  of  paper.  An  example 
of  a  tide-curve  for  Apolk>  Bunder.  Bombay,  lirom  the  1st  to  the 
15th  of  January  1884,  is  shown  in  fig.  i. 

The  curves  are  to  be  read  from  right  to  left,  and  when  we  reach 
the  left-hand  edge  of  the  paper,  we  re-enter  again  at  the  same  height 
on  the  right-hand  edge.  The  numbera  on  the  successive  curves 
denote  the  days  of  the  month. 

We  have  chosen  an  example  from  a  sub-tropk:al  regkni  because 
it  illustrates  the  remarkable  regularity  of  the  tides  in  a  region  where 
the  weather  is  equable.  Farther,  if  the  reader  will  note  the  succes- 
sive high-watera  or  low-waters  which  follow  one  another  on  any  one 
day.  he  will  see  a  strongly  marked  "diurnal  inequality/'  which 
would  have  been  barely  perceptible  in  a  European  tide-curve. 

'See  T.  N.  Shoolbred  on  datum  levels,  BrU.  Asso(.  Reporli 
(1879). 
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94.  Tid€-  TabUs  and  tkt  Degrtt  ff  Acemaey  m  T'yiid  PrtdkHan,^ 
— ^The  connexion  between  the  tides  and  the  movements  of  the 
Bmpkkmi  moon  and  sun  is  so  obvious  that  tidal  predictions 
rMMttMMi  were  regularly  made  and  published  long  before 
mathematicians  had  devoted  their  attention  to  them;  and  these 
predictions  attained  considerable  success,  although  thejr  were 
founded  on  empirical  methods.  During  the  i8tb  centuiy,  and 
even  'm  the  earlier  part  of  the  19th,  the  art  of  prediction  was 
regarded  as  a  valuable  family  secret  to  be  jealously  guarded  from 
the  public.  The  best  example  of  this  kind  of  tide-table  was 
afforded  by  Holden's  tables  for  Liverpool,  founded  on  twenty 
years  of  observation  by  a  harbour-master  named  Hutchinson.' 


the  heifhu  and  tbqea  ai*  tAbukted  Mcordtag  to  tba  hour 
of  the  dock  at  which  the  moon  will  onms  the  meridian  at  the 
place  of  observation,  distinguishing  between  the  visible  and 
invisible  transits.  Certain  simple  corrections  have  also  to  be 
applied.  A  considerable  degree  of  elaboration  has  to  be  given 
to  the  table,  in  order  that  it  may  give  accurate  results,  and  it 
would  occupy  some  half-dosen  to  a  dozen  pages  of  a  bode,  its 
extension  varying  according  to  the  degree  of  accuracy  aimed  at. 
It  might  occupy  about  five  minutes  to  extract  a  prediction  from 
the  more  elaborate  form  of  such  a  table.  There  are  many  ports 
of  considerable  commercial  importance  where,  neverthek^  it 
would  hardly  be  worth  while  to  incur  the  great  and  repeated 


Fic.  I. — Tide-curve 


rve  for  Bombay  from  the  beginning  of  the  civil  year  1884  to  the  midnight  ending  Jan.  14,     Zeroo^ 
884,  or  from  12'  Dec.  3.1.  1883,  to  I3^  Jan.  14,  1884.  aslronomkal  time.  '  Gcug9 


About  r8j2  the  researches  of  W.  Whewell  and  of  Sir  John 
Lubbock  (senior)  pointed  the  way  to  improvement  on  the 
empirical  tables  prepared  by  secret  methods,  and  since  that  time 
the  preparation  of  tide-tables  has  become  a  branch  of  science, 
t.  A  perfect  tide-table  would  tell  the  height  of  the  water  at  the 
place  of  observation  at  every  moment  of  the  day,  but  such  a 
Pndkooa  tdihlt  would  be  cumbrous;  it  is  therefore  usual  to 
iweact  predict  only  the  times  and  heights  of  high- water  and 
'^^  of  low-water.    The  best  kind  of  tide-table  contains 

definite  forecasts  for  each  day  of  a  definite  year,  and  we  may 
describe  it  as  a  special  table.  Although  the  table  is  only  made 
for  one  definite  place,  yet  it  is  often  [wssible  to  give  fairly 
accurate  predictions  for  neighbouring  ports  by  the  application 
of  corrections  both  for  time  and  height.  Special  tide-tables 
are  published  by  all  civilized  countries  for  their  most  important 
harbours. 

But  there  is  another  kind  of  table,  which  we  may  describe  as  a 
general  one,  where  the  heights  and  tiroes  are  given  by  reference 
to  the  time  at  which  the  moon  crosses  the  meridian. 
Although  such  a  table  is  only  applicable  to  a  definite 
phice,  yet  it  holds  good  for  all  time.  In  this  case  it  is 
necessary  to  refer  to  the  Nauticd  Almanac  for  the 
time  of  the  moon's  transit,  and  a  simple  calculation 
gives    the    required    result.    In    a    general    tide-uble 
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then 


*  References  nuiy  be  given  to  two  papera  by  G.  H.  Darwin  on  thb 
subject,  vis. "  Tidal  Prediction."  Fktl.  tnns.,  A.  (1891)  pp^  159-229; 
ana  "  An  apparatus  for  facilitating  the  reduction  <m  tidal  ouerva- 
tkMw,"  Proc.  Roy.  Soc.  <i892),vol.lii.  For  a  general  account  with- 
out mathematics  ice  Darwin's  Tides,  Ac.;  this  section  is  founded 
on  chs.  xiii.  and  xiv.  of  that  book.  For  mathematkal  methods 
see  Maurice  L^,  Tkiorie  des  martes  (Paris,  1898). 

*  Whewell.  UisUfry  of  lnd$Ktw  Sciences,  ii.  248;  Darwin's  Tides, 
ffc,  ch.  iv. 


expenditure  involved  in  the  publication  of  special  tables.  But 
this  kind  of  elaborate  general  table  has  been  used  in  few  cases,* 
and  the  information  furnished  to  mariners  usually  consists 
either  of  a  full  prediction  for  every  day  of  a  future  year,  or  of 
a  meagre  statement  as  to  the  average  rise  and  interval,  which 
must  generally  be  almost  useless. 

The  success  of  tidal  predictions  varies  much  according  to  the 

place  of  observation.     In  stormy  regions  the  errors  are    ^ 

often  considerable,  and  the  utmost  that  can  be  expected    jJfjSJTnifc- 
of  a  tide-table  is  that  it  shall  be  correct  with  a  steady    SteMtlf 
barometer  and  in  calm  weather.    But  such  conditions    fnMctiom. 
are  practically  non-existent,  and  therefore  errors  are 
inevitable. 

Notwithstanding  these  perturbations,  tide-tables  are  usually 
of  surprising  accuracy  even  in  northern  latitudes:  this  may  be  seen 
from  the  following  table  lowing  the  results  of  com- 
parison between  prediction  and  actuality  at  Portsmouth.' 
The  importance  of  the  errors  in  height  depends,  of' 
course,  on  the  range  of  the  tide;  it  is  well,  therefore,  tt> 
note  that  the  average  ranges  of  the  tide  at  springs  and  neaps  are 
13  ft.  0  in.  and  7  ft.  9  in.  respectively. 

Prediction  at  such  a  place  as  Portsmouth  is  difficult,  on  account 
of  the  instability  of  the  weather,  but,  on  the  other  hand,  the  tides 
in  themselves  are  remarkably  simple  in  character.    Let  . 

us  now  turn  to  such  a  port  as  Aden,  where  the  weather  ^"•■•'•' 
is  very  uniform,  but  the  tides  very  com|>lex  on  account 
of  the  large  diurnal  inequalifv,  which  frequently 
obliterates  one  of  two  succesuve  nigh- waters.  The  short  series  of 
comparisons  between  actuality  and  prediction  which  we  give  tielow 
may  be  taken  as  a  fair  example  of  what  would  hold  good  vhen  a 
long  series  is  examined.  The  results  refer  to  the  intervals  toth  of 
March  to  the  9th  of  April  and  the  12th  of  November  to  the  12th  of 
December  1884.  In  tnese  two  periods  there  should  have  been  118 
high  waters,  but  the  tide-gauge  failed  to  register  on  one  occasion, 

>  Darwin.  "  Tidal  Prediction,"  quoted  above.  This  kind  of  ubie 
has  been  applied  with  some  success  at  Cairns  in  North  QueeniUnd, 
where  there  is  a  large  diurnal  inequality.' 
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but  on  one  occanon  the  diunial  inaquality  oblitierated  a  hkh-water, 
haavjng  ri6  actual  compariaoni.  Tne  nuudmum  nnge  01  the  tide 
al  Aden  i»6  ft  6  in.,  and  this  servies  to  give  a  standard  of  importance 
for  the  ercort  in  height. 

TdkU  ^  Brr&rs  in  the  Predktion  0/  ffigk-Wattr  at  Portsmovih  in 
tk4  months  of  January,  May  and  September  i8gf 


Time. 


Magnitude  of 
Error. 


6^to  xo» 
rt*  to  15" 
i6"to>o* 
ai*  toas* 
aG'*  tajo" 
31-  to  35" 
5a- 


Number  of 
Oues. 


% 

n 

10 

II 

7 

4 
I 
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Height. 


Magnitude  of 
Error 


oto   6 

7  to  12 

13  to  18 

t9toa4 


Number  of 
Cases. 


$ 

t 


177 


Table  oj  Emn  in  the  Preduiion  of  HighrWaUr  ai  Aden  in  March- 
April  and  Nooember-December  1884. 


Time. 

Height.                  { 

Magi«tudeaf 
Enor,   . 

Number  of 

Error. 

Number  of 
Cases. 

o»ta  JT 

^tt>  w* 

io»to  15* 

15*  to  20* 

ao"toa5" 
26^*  and  a8> 
33-and36» 

56^  and  57" 
No  high  water. 

SS 

3a 
«9 
«9 

S 

a 

2 
a 

E 

Inches. 

I 

a8 

14 
II 

I 

— 

117 

— 

117 

It  would  be  natural  to  think  that  when  a  prediction  is  erroneous 
by  as  much  as  fifty-seven  minutes  it  b  a  very  bad  one,  but  such  a 
conclusion  may  be  unjust.  There  was  one  case  in  which  the  high- 
water  was  completely  obfiterated  by  the  diurnal  ineoiality,  bat  there 
wtre  many  ocbsrs  in  which  there  was  neaily  complete  obliteration, 
so  that  the  water  stood  nearly  staamant  for  several  hours.  A  measure 
of  the  degree  of  stagnation  is  anoided  by  the  amount  of  rise  from 
low  to  high-water.  Now,  on  examinii^  all  the  eleven  cases  where 
the  error  of  time  was  equal  to  or  oiver  twenty  minutes,  we  find  five 
eases  in  which  the  range  from  low  to  high-water  was  less  than  8  in., 
and  these  include  the  errors  of  fifty-eix  and  of  fifty-seven  minutes. 
There  is  one  case  of  a  rise  of  \%  In.  with  an  error  of  thirty-six  minutes ; 
one  case  of  a  rise  of  ij  in.  with  an  error  of  twenty-two  minutes,  one 
of  19  in.  rise  with  thirty-three  minutes  trtor.  The  remaining  three 
cases  have  rises  of  a  ft.  10  in.,  3  ft.  9  in..  3  ft*  11  in.,  and  ecrors  of 
twenty-two,  twenty-thiee,  twenty  minutes.  Thus  all  the  very 
large  erroni  of  time  correspond  with  approximate  stagnation,  and 
are  unimportant.  It  is  fair  to  conclude,  therefore,  that  the  predic- 
tions as  to  time  are  -very  good-  The  piedictiona  as  to  height  are 
obvioudy  good,  for  more  than  half  were  within  i  in.,  and  only  deven 
had  an  error  oi  as  much  as  4  in. 

When  It  is  considered  that  the  incessant  variability  of  the  tidal 
forces,  the  complex  outlihes  of  the  coast,  the  depth  of  the  sea,  the 
earth's  rotation  and  the  perturbatioas  by  meteorological  influences 
are  ^1  involved,  It  should  be  admitted  that  the  success  of  tidal 
prediction  is  remarkable.  If  further  evidence  were  needed,  we 
might  appeal  to  tidal  prediction  a^  a  convincing  proof  of  the  truth 
of  the  theory  of  gravitation. 

\  5  General  Explanation  </  the  Came  of  Tides.— The  moon 
attracta  every  parUde  of  the  earth  and  ocean,  and  by  the  lav  of 
gravitation  the  force  acting  on  any  particle  is  directed 
towards  the  moon*s  centre,  aifti  is  jointly  proportional 
to  the  masses  of  the  particle  and  of  the  moon,  and 
inversely  proportional  to  the  square  of  the  distance  between  the 
particle  and  the  moon's  centre.  If  we  imafpne  the  earybi  and 
ocean  subdivided  into  a  number  o!  small  portions  or  particles 
of  equal  mass,  then  tht  cveiage,  both  as  to  direction  and  intensity 
of  the  forces  aokig  on  these  particles  is  equal  to  the  force  acting 
on  that  particle  which  is  at  the  earth's  centre.  For  there  is 
XXVI  16 


•ytUDtCiy  $h9U  the  lise  |oi»iag  the  osntroB  of  the  two  bodies, 
sjid,  if  we  divide  the  earth  into  two  portions  by  an  idoU  spherical 
surface  passing  through  the  earth's  centre  and  having  its  centre 
at  the  moon,  Uie  portion  remote  from  the  moon  is  a  little  krger 
than  the  portion  towards  the  moon,  but  the  nearer  portion  is 
under  the  action  of  forces  which  are  a  little  stronger  than  those 
acting  on  the  farther  portion,  and  the  resultant  ol  the  weaker 
lorcca  on  the  larger  portion  is  exactly  equal  to  the  resultant  of  the 
stronger  forces  on  the  smaller.  If  every  particle  of  the  earth  and 
ocean  were  being  urged  by  equal  and  parallel  forces  there  would 
be  no  cause  for  i^tive  motion  between  the  ocean  and  Uie  earth. 
Hence  it  is  the  departure  ol  the  force  acting  on  any  particle  from 
the  average  which  constitutes  the  tide-generating  force.  Now 
it  is  obvious  that  on  the  side  of  the  earth  towards  the  moon  the 
departure  from  the  average  is  a  smaU  force  directed  towards  the 
moon,  and  on  the  side  of  the  earth  away  from  the  vaoon  the  depar- 
ture is  a  flmall  force  directed  away  from  the  moon.  Also  these 
two  departures  are  very  neariy  equal  to  one  another,  that  on 
the  near  side  being  so  little  greater  than  that  on  the  other  that 
we  may  neglect  the  earceea.  All  round  the  aides  of  the  earth  along 
a  great  circle  perpendicular  to  the  line  joining  the  moon  and  earth 
the  departure  is  a  force  directed  inwards*  towards  the  earth's 
centre.  Thus  we  see  that  the  tidal  forces  tend  to  puU  the  water 
towards  and  away  from  the  moon,  and  to  depress  the  water  at 
right  angles  to  that  direction.  ^ 


>^rp^ 


Fig.  a.--Tide-genemting  Force. 

In  fig.  2  this  explanation  is  illustrated  graphically.  The 
relative  magnitudes  of  the  tidal  forces  are  given  by  the  numbers 
on  the  figure.  M  is  the  direction  of  the  moon,  V  the  centra 
of  the  hemisphere  of  the  earth  at  which  the  man  in  the  moon 
would  look,  I  the  centre  of  the  hemisphere  which  would  be 
invisible  to  him,  DD  are  the  sides  of  the  earth  where  the  tidal 
force  lis  directed  towards  the  earth's  centre.  The  outward 
forces  at  V  and  I  are  exactly  double  the  inward  forces  at  D 
andD. 

If  it  were  permissible  to  neglect  the  earth's  rotation  and  to 
consider  the  system  as  at  rest,  we  should  find  that  the  water 
was  in  equifibrium  when  elongated  into  a  prolate  ellipsoidal  or 
oval  form  with  its  longest  axis  directed  towards  and  away  from 
the  moon. 

But  it  must  not  be  assumni  that  this  would  be  the  case  when 

there  is  motion.    For,  suppose  that  the  ocean  consisted  of  a 

canal  round  the  equator,  and  that  an  earthquake 

or  any  other  cause  were  to  generate  a  great  wave  in 

the  canal,  this  wave  would  travel  ^ng  it  with 

a  velocity  dependent  on  the  depth.    If  the  canal  ^"'^ 

were  about  13  miles  deep  the  vdodty  of  the  wave  would  be 

about  1000  miles  an  hour,  and  with  depth  about  eqiial  to  the 

depth  of  our  seas  the  velocity  of  the  wave  would  be  abou^alf 

as  great.    We  may  conceive  the  moon's  tide-generating  force 

as  making  a  wave  in  the  canal  and  continually  outstripping 

the  wave  it  generates,  for  the  moon  travels  along  the  equator 

at  the  rate  of  about  1000  miles  an  hour,  and  the  sea  is  less  than 

13  miles  deep.    The  resultant  oscillation  of  the  ocean  must 

therefore  be   the  summation  of  a  series  of   partial  waves 

generated  at  each  instam  by  the  moon  and  always  falling 

behind  her,  and  the  aggregate  wave,  being  the  same  at  each 
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instEDt,  must  travd  xooo  m.  aa  hour  m  as  to  keep  >ip  witli 

the  moon. 

Now  it  is  a  general  law  of  frictioaless  osdUatioo  that,  if  a 
slowly  varying  periodic  force  acts  on  a  system  which  would 
oscillate  quickly  if  left  to  itself,  the  maximum  excursion  on  one 
side  of  the  equilibrium  position  occurs  simultaneously  with  the 
maximum  force  In  the  direction  of  the  excursion;  but,  if  a 
quickly  varying  periodic  force  acts  on  a  system  which  would 
oscillate  slowly  if  left  to  itself,  the  maximum  excursion  oo  one 
side  of  the  equilibrium  position  occurs  simultaneously  with  the 
maximum  force  in  the  direction  opposite  to  that  of  theexcursion. 
An  example  of  the  first  is  a  ball  hanging  by  a  short  string,  wliicfa 
we  push  slowly  to  and  fro;  the  ball  will  never  quit  contact  with 
(he  handi  and  win  agree  with  its  excursions.  If,  however,  the 
ball  is  hanging  by  a  long  string  we'  can  play  at  battledore  and 
shuttlecock  with  it,  and  it  always  meets  our  blows.  The  latter 
is  the  analogue  of  the  tides,  for  a  free  wave  in  our  shallow  canal 
goes  slowly,  whilst  the  nooon's  tide-generating 
tavtrtsd.  miction  goes  quickly.  Hence  when  the  system  is  left 
to  settle  into  steady  oscillation  it  is  low-water  under 
and  opposite  to  the  moon,  whilst  the  forces  are  such  as  to  tend 
to  make  high«water  at  those  times. 

If  in  this  case  we  consider  the  moon  as  revolving  round  the 
earth,  the  water  assumes  nearly  the  shape  of  an  oblate  spheroid 
or  orange-shaped  body  with  the  shortest  axis  pointed  to  the 
moon.  The  rotation  of  the  earth  in  the  actual  case  introduces  a 
complexity  which  it  is  not  easy  to  unravel  by  general  reasoning. 
We  can  see,  however,  that  if  water  moves  from  a  lower  to  a 
higher  latitude  it  arrives  at  the  higher  latitude  with  more  velocity 
from  west  to  east  than  is  appropriate  to  its  latitude,  and  it  will 
move  accordingly  on  the  earth's  surface.  Following  out  this 
conception,,  we  see  that  an  oscillation  of  the  water  to  and  fro 
between  south  and  north  must  be  accompanied  by  an  eddy. 
The  solution  of  the  difficult  problem  involved  in  working  out 
this  idea  will  be  given  below. 

The  conclusion  at  which  we  have  arrived  about  the  tides  of 
an  equatorial  canal  is  probably  more  nearly  true  of  the  tides  of 
a  globe  partially  covered  with  land  than  if  we  were  to  suppose 
the  ocean  at  each  moment  to  assume  the  prolate  figure  of  equili- 
brium. In  fact,  observation  shows  that  it  is  more  nearly  low- 
water  than  high-water  when  the  moon  is  on  the  meridian.  If  we 
consider  how  the  oscillation  of  the  water  would  appear  to  an 
observer  carried  round  with  the  earth,  we  see  that  he  Tvill  have 
low-water  twice  in  the  lunar  day,  somewhere  about  the  time 
when  the  moon  is  on  the  meridian,  either  above  or  below  the 
horizon,  and  high-water  half-way  between  the  low  waters. 

If  the  sun  be  now  introduced  we  have  another  similar  tide  of 
about  half  the  height,  and  this  depends  on  solar  time,  giving 
low-water  somewhere  about  noon  and  midnight. 
,  The  superposition  of  the  two,  modified  by  friction 
and  by  the  interference  of  land,  gives  the  actually 
observed  aggregate  tide,  and  it  is  clear  that  about  new  and  full 
moon  we  must  have  spring  tides  and  at  quarter  moons  neap 
tides,  and  that  (the  sum  of  the  lunar  and  solar  tide-generating 
forces  being  about  three  times  their  difference)  the  range  of 
spring  tide  will  be  about  three  times  that  of  neap  tide. 

So  far  we  have  supposed  the  luminaries  to  move  on  the 
equator;  now  let  us  consider  the  case  where  the  moon  is  not 
_.  on  the  equator.     It  is  dear  in  this  case  that  at  any 

^JJJJ^  place  the  moon's  zenith  distance  at  the  upper  transit 
is  different  from  her  nadir  distance  at  the  lower 
transt.  But  the  tide-generating  force  is  greater  the  smaller  the 
zenith  or  nadir  distance,  and  therefore  the  forces  are  different 
at  successive  transits.  This  was  not  the  case  when  the  moon 
was  deemed  to  move  on  the  equator.  Thus  there  is  a  tendency 
for  two  successive  lunar  tides  to  be  of  unequal  heights,  and  the 
resulting  inequality  of  height  is  called  a  "  diurnal  tide."  This 
tendency  vanishes  when  the  moon  is  on  the  equator;  and  as 
this  occurs  each  fortnight  the  lunar  diurnal  tide  is  evanescent 
once  a  fortnight.  Similarly  in  summer  and  winter  the  successive 
solar  tides  are  generally  of  unequal  height,  whilst  in  spring  and 
autumn  this  difference  h  inconspicuous. 
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One  of  the  mokt  retiurkiiMe  cODdtijIoBS  of  Lftphce^  dUeory 

of  the  tides,  on  a  globe  covered  with  ocean  to  a  uniform  depth* 
is  tMt  the  diurnal  tide  is  everywhere  non-existent.  B,»tt§»itmf 
But  this  hypothesis  differs  much  from  the  neafity,  10  ocwh  «/ 
and  in  fact  at  some  porta,  as  for  example  Aden,  fJ'**f^ 
the  diurnal  tide  is  so  large  that  during  two  portions  ^'"^ 
of  each  lunation  there  is  only  one  great  high-water  and  on« 
great  Iow-wat«  ib  each  twenty-four  hours,  whilst  in  other 
parts  of  the  lunation  the  usual  seml-diumal  tide  Is  observed. 

§  6.  Progress  cf  Ike  Tide-wavt  over  the  Ocean  and  in  Ike  Bn'lisk 
Seas. — ^Suffidenl  tidal  data  would  give  the  state  of  the  tide 
at  every  part  of  the  world  at  the  same  instant  of  time,  and  if  the 
tide  wave  is  a  progressive  one,  ^e  sudi  wave  4s  we  may  observe 
travelli^  alon^  a  canal,  we  sfabuld  be  able  td  picture  mentally 
the  merlon  of  tihe  tjde-wa.ve  oyer  the  ocean  and  the  fuccessive 
changes  in  the  height  of  water  at  any  one  place.  But  we  are 
not  even  sure  that  the  wave  is  progressive,  for  in  some  oceans. 
Such  as  perhaps  the  Atlantic,  the  motion  may  be  only  a  see-saw 
about  some  line  in  mid»oce« n-~up.on  one  aide  and  down  on  the 
other;  or  it  may  more  probably  be  partly  a  progressive  wave 
and  partly  a  see-saw  or  stationary  oscillation.  In  contracted 
seas  the  wave  is  undoubtedly  predominantly  progressive  in 
character,  but  too  little  is  known  to  enable  us  to  speak  with  any 
confidence  as  to  wider  seas. 

WheweU  and  Aiiy,  while -acIiBowledging  the  uneertaifity  of 
thdr  data,  made  the  attempt  to  exhibit  gr^hicaly  thepiogress 
of  the  tide- wave  over  a  large  portion  of  the  oceaiis  of  the 
world.  In  the  first  edition  of  this  article  {Ency.  Brit.,  9th  ed.) 
we  reproduced  their  chart.  But,  singe  doubts  a»  to  its  correct- 
ness have  gradually  accumulated,  we  think  it  more  pnnknt  to 
refrain  from  reproducing  it  again.^ 

As  we  have  already  indicated,  the  tide  iii  British  seas  has 
mainly  a  progressive  chaiacttf ,  and  the  general  march  of  the 
wave  may  be  exhibited  on  a  chart,  by  what  Are  called  coiidal 
lines.  If  at  the  full  and  change  of  moon  we  draw  lines  on  the 
sea  through  all  the  places  which  have  high-water  simultaneously, 
and  if  we  mark  such  lines  successively  XII,  I,  II,  &c.,  being 
the  Greenwich  time  of  high-water  along  each  llne,^e  shidl  have 
a  succession  of  lines  which  show  the  progress  of  the  wave  from 
hour  to  hour. 

For  phases  of  the  .paoon,  other  than  foil  and  change,  the  num- 
bers may  be  taken  ito  represent  the  interval  in  hours  after  the 
moon's  transit,  either  visible  or  invisible,  until  the  occurrence 
of  high  water.  But  for  these  other  phases  of  the  moon  the 
interval  varies  by  as  much  as  one  hour  in  excess  or  defect  of  the 
number  written  on  ai^  of  the  Hnes.  Thus  wheh  the  moon  it 
about  five  days  old,  or  five  days  past  full,  the  numbers  must  all 
be  reduced  by  about  one  hour  so  that  I,  II,  III,  &c,  will  then 
be  replaced  by  XII,  I,  II,  &c.;  and  when  the  moon  is  about 
ten  days  old,  or  ten  diays  pest  full,  the  mimbera  must  all  be 
augmented  by  about  one  hour,  and  will  read  U,  III,  IV,  &c. 
However,  for  a  rough  comprehension  of  the  tides  in  these  seas 
it  is  unneoessary  to  pay  attention  to  this  variation  of  the 
intervals. 

Airy  in  his  "  Tides  and  Waves  "  gives  such  a  chart  for  Great 
Britain  and  the  North  Sea,  and  he  attempts  to  complete  the 
cotidal  lines  conjectumlly  across  the  North  Sea  to  Norway, 
Denmark  and  the  German  coast.  In  this  case,  as  bi  the  more 
ambitious  attempt  referred  to  above,  further  knowledge  has 
led  to  further  doubt.  We  therefore  give  in  fig.  j  Berghaus's 
modification  of  Airy's  Chart,*  abandoning  the  attempt  to  draw 
complete  cotidal  lines.  In  this  chart  we  can  watch,  as  it  were, 
the  tide-wave  running  in  from  the  Atlantic,  passing  up  the 
Bristol  Channel  and  Irish  Sea,  traveQing  round  the  north  of 
Scotland  and  southward  along  the  east  coasts  of  Scotland  and 
England.  Another  branch  comes  up  the  Channel,  and  meets 
the  wave  from  the  north  off  the  Dutch  coast.  The  Straits  of 
Dover  are  so  narrow,  however,  that  it  may  be  doubted  v'hether 

> Portion  of  Airy**  Chart  (Bttcyd.  Mt^op^  wtt.  "Tides  aikd 
Waves  ")  is  given  fia  Darwin.  Tides  mA  Kindred  Pkenamem  im 
the  Solar  System,- 

'  Berghaus's  Pkysiccl  Alias  (1891).  pt.  ti..  "  Hydrography.'' 
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tb6  tides  on  the  English  tohsts  ivould  be  pioCouiidly  modified 

U  the  Straits  were  completely  dosed. 

It  will  be  noticed  that -between  Yannonthand  Holland  the  cotidal 
lioe»  croM  OBe  another.  Such  an  tntertection  of  liaes  m  in  general 
impocsible;  it  is  indeed  on! v  possible  K  there  is  a  region  in  which 
the  water  neither  rises  nor  (alls,  because  at  such  a  place  the  cotidal 
line  ceases  to  have  a  definite  meaning.  A  set  of  observations  by 
Captain  Hewitt,  R.N.,  made  in  1840,  appears  to  prove  the  existence 
of  a  region  of  this  kind  at  the  part  of  tne  chart  referred  to. 


tiiMif  *  tint  tL, 


CFraa  Baghaus't  Atks^ 

Flc.  3. — Cotidal  Lines  in  British  Seas. 

S  7  Historical  SkeUh} — The  writings  of  various  Chinese, 
Arabic  and  Icelandic  authors  show  that  some  attention  was  paid 
by  them  to  the  tides,  but  the  several  theories  advanced  are 
fantastic  It  is  natural  that  the  writings  of  the  classiral  authors 
of  antiquity  should  contain  but  few  references  to  the  tides,  for 
the  Greeks  and  Romans  lived  on  the  shores  of  an  almost  tide- 
less  sea.  Nevertheless,  Strabo  quotes  from  Posidonius  a  clear 
account  of  the  tides  on  the  Atlantic  coast  of  Spam,  and  connects 
the  tides  correctly  with  the  motion  of  the  moon.  He  also  gives 
the  law  of  the  tide  in  the  Indian  Ocean  as  observed  by  Seleucus 
the  Babylonian,  and  the  passage  shows  that  Seleucus  had 
unravelled  the  law  which  governs  the  diurnal  inequality  of 
the  tide  in  that  sea. 

We  shall  not  give  any  details  as  to  (he  medieval  speculations 
on  the  tides,  but  pass  on  at  once  to  Newton,  who  in  1687  laid 
the  foundation  for  all  that  has  since  been  added  to  the  theory 
of  the  tides  when  he  brought  his  grand  generalization  of  imiversal 
gravitation  to  bear  on  the  subject.  Johann  Kepler  had  indeed 
tCtphr,  at  an  early  date  recognized  the  tendency  of  the  water 
of  the  ocean  to  move  towards  the  centres  of  the 
sun  and  moon,  but  he  was  unable  to  submit  his  thec»y  to 
calcuUlioB  Galileo  expresses  regret  that  so  acute  a  nuin  as 
Kepler  should  have  produced  a  theory  which  appeared  to  him 
to  reintroduce  the  occult  qualities  of  the  ancient  philosophers. 
His  own  explanation  referred  the  phenomenon  to  the  rotation 
and  orbital  motion  of  the  earth,  and  he  con^dered  that  it 
afforded  a  principal  proof  of  the  Copemican  system. 

In  the  19th  corollary  of  the  66th  proposition  of  bk.  i.  of  the 
Princtpia,  Sir  Isaac  Newton  introduces  the  conception  of  a  canal 
fi^„^^  drding  the  earth,  and  he  considers  the  influence  of 
a  satellite  on  the  water  in  the  canal.  He  remarks 
that  the  movement  of  cdch  molecule  of  fluid  must  be  accelerated 
in  the  conjunction  and  opposition  of  the  satellite  with  the 

'  The  account  from  the  time  of  Newton  to  that  of  Laplace  is 
founded  00  Laplace's  MtdtrntuetiksU,  tk.  xiil  cb.  L 


molecule,  that  is  to  tay  when  the  molecule,  the  earth's  centre  and 
the  satellite  are  in  a  straight  line,  and  retarded  in  the  quadra- 
tures, that  is  to  say  when  the  line  joining  the  molecule  and  the 
earth's  centre  is  at  right  angles  to  the  hne  joining  the  earth's 
centre  and  the  sateUite.  Accordingly  the  fluid  must  undergo 
ayddal  oscillation.  It  is,  however,  in  propositions  26  and  27  of 
bk.  iii.  that  he  first  determines  the  tidal  force  due  to  the  sun 
and  moon.  The  sea  is  here  siipposed  to  cover  the  whole  earth 
and  to  assume  at  each  instant  a  figure  of  equilibrium,  and  the 
tide-generating  bodies  are  supposed  to  move  in  the  equator. 
Considering  only  the  action  of  the  sun,  he  assumes  that  the 
figure  is  an  ellipsoid  of  revolution  with  its  major  axis  directed 
towards  the  sun,  and  he  determines  the  dliptidty  of  such  an 
ellipsoid.  High  solar  tide  then  occurs  at  noon  and  midnight, 
and  low-tide  at  sunrise  and  sunset.  The  action  of  the  moon 
produces  a  similar  ellipsoid,  but  <A  greater  dliptidty  Tlie 
saperpositioB  of  these  ellipsoids  gives  the  principal  variations  of 
the  tide.  He  then  proceeds  to  consider  the  influence  of  latitude 
on  the  height  of  tide,  and  to  discuss  other  peculiarities  of  the 
phenomenon.  Observation  shows,  however,  that  q>ring  tides 
occur  a  day  and  a  half  after  full  and  change  of  moon,  and 
Newton  falsely  attributed  this  to  the  fact  that  the  osdllatioBt 
would  last  for  some  time  if  the  attractions  of  the  two  bodiea 
were  to  cease. 

The  Newtonian  hypothesis,  although  it  fails  in  the  form  which 
he  gave  to  it,  may  still  be  made  to  represent  the  tides  if  the 
lunar  and  solar  ellipsoids  have  their  major  axes  . 
always  directed  toward  a  fictitious  moon  uod  sun,  ptSS^ 
which  are  respectivdy  at  constant  distances  from 
the  true  bodies;  these  dktances  are. such  that  the  full  and 
change  of  the  fictitious  moon,  as  illuminated  by  the  fictitious 
sun  occur  about  a  day  or  a  day  and  a  half  later  than  the 
true  full  and  change  of  moon.  In  fact,  the  actual  tides  may 
be  supposed  to  be  generated  directly  by  the  action  of  the  red 
sun  and  moon,  and  the  wave  may  he  imagined  to  take  a  day 
and  a  half  to  arrive  at  the  port  of  observation.  This  period  has 
accordingly  been  called  "the  age  of  the  tide."  ^^AmotTU^ 
what  precedes  the  sun  and  moon  have  been  supposed  ^^ 

to  move  in  the  equator;  but  the  theory  of  the  two  dlipsoids 
cannot  be  recondled  with  the  truth  when  they  move,  as  hi 
actuality,  in  orbits  inclined  to  the  equator.  At  equatorial  ports 
the  theory  of  the  ellipsoids  would  at  spring  tides  give  morning 
and  evening  high  waters  of  neariy  equal  height,  whatever  the 
declinations  <A  the  bodies.  But  at  a  port  in  any  other  Utitude 
these  high  waters  would  be  of  very  different  heights,  and  at 
Brest,  for  example,  when  the  declinations  of  the  bodies  are 
equal  to  the  obUquity  (A  the  elliptic,  the  evening  tide  would 
be  eight  times  as  great  as  the  morning  tide.  Now  observatioA 
shows  that  at  this  port  the  two  tides  are  nearly  equal  to  one 
another,  and  that  thdr  greatest  difference  is  not  a  thirtieth  of 
their  sum.  ~  Newton  here  also  offered  an  erroneous  explanation 
of  the  phenomenon. 

In  1738  the  Academy  of  Sdences  of  Paris  offered,  as  a  subject 
for  a  piize,  the  theory  of  the  tides.  The  authors  of  four  essays 
recdved  prizes,  viz.  Daniel  Bemotilli,  Leonhard  Euler, 
Colin  Madaurin  and  Antoine  Cavalleri.  The  first  ^ 
three  adopted  not  <mly  the  theory  of  gravitation,  but 
also  Ijjewton's  method  of  the  superposition  of  the  two  dlipsMds. 
Bernoulli's  essay  contained  an  extended  devdopment  of  the 
conception  of  the  two  ellipsoids,  and,  wider  the  name  of  the 
equilibrium  theory,  it  is  commonly  associated  with  his  name. 
Laplace  gives  an  account  and  critique  of  the  essays  of  Bernoulli 
and  Euler  in  the  Micanique  cileste.  The  essay  of  Madaurin 
presented  little  that  was  new  in  tidal  theory,  but  is  notable  as 
containing  certain  important  theorems  concerning  the  attraction 
of  ellipsoids.  In  1746  Jean-le-Rond  D'Alembert  wrote  a  paper 
in  which  he  treated  the  tides  of  the  atmosphere,  but  this  work, 
like  Maclaurin's,  is  chiefly  remarkable  for  the  importance  of 
collateral  points. 

The  theory  of  the  tidal  movements  of  an  ocean  was  therefore, 
as  Laplace  remarks,  almost  untouched  when  in  1774  be  first 
undertook  the  subject.    In  the  Mianripgt  dtmk  he  9ves  an 
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interesting  account  ot  the'duuuier  in  whicli  be  was  led  to  attack 
the  proUem.  We  shall  give  below  the  investigation  of  the  tides 
rtiOrr  ^  '^^  ocean  covering  the  whole  earth;  the  theory  is 
substantially  Laplace's,  although  presented  in  a  dif- 
ferent form,  and  embodying  an  important  extension  of  Laplace's 
work  by  S.  S.  Hough.  This  theory,  although  very  wide,  is  far 
from  representing  the  tides  of  our  ports.  Observation  shows, 
in  fact,  that  the  irregular  distribution  of  land  and  water  and 
the  various  depths  of  the.  ocean  in  variou*  places  produce  irregu- 
larities  in  the  oscillations  of  the  sea  of  such  complexity  that  the 
rigorous  solution  of  the  problem  is  altogether  beyond  the  power 
of  analysis.  Laplace,  however,  rested  his  discussion  of  tidal 
observation  on  this  principle — The  ^ale  of  osciUalion  of  a  sy^em 
of  bodies  in  which  the  primitive  conditions  of  movement  have 
disappeared  through  friction  is  coperiodic  mth  the  forces  acting 
4m  the  system.  Hence  if  the  sea  is  acted  on  by  forces  which  vary 
I  periodically  according  to  the  kiw  of  simple  osdlla- 
tions  (a  simple  time-harmonic),  the  oscillation  of 
the  sea  will  have  exactly  the  same  period,  but  the 
moment  at  which  high-water  wiU  occur  at  any 
place  and  the  amplitude  of  the  oscillation  can  only  be  de- 
rived from  observation.  Now  the  tidal  forces  due  to  the  moon 
and  sun  may  be  analysed  into  a  number  of  constituent  periodic 
parts  of  accurately  determinable  periods,  and  each  of  these  will 
generate  a  corre^xmding  oscillation  of  the  sea  of  unknown 
amplitude  and  phase.  These  amplitudes  and  phases  may  be 
found  from  observation.  But  Laplace  also  used  another  prin- 
ciple, by  which  he  was  enabled  to  effect  a  synthesis  of  the  various 
oscillations,  so  that  he  does  not  discuss  a  very  large  number  of 
these  constituent  oscillations.  As,  however,  it  is  impossible 
to  give  a  full  account  of  Laplace's  methods  without  recourse 
to  technical  language,  it  must  suffice  to  state  here  that  this 
procedure  enabled  him  to  discuss  the  tides  at  any  port  by 
means  of  a  combination  of  theoty  with  observation.  After  the 
time  of  Laplace  down  to  1870,  the  most  important  workers  in 
this  field  were  Sir  John  Lubbock  (senior),  William  Whewell 
timer*,  ftod  Sir  G.  B.  Aiiy.  The  work  of  Lubbock  and 
Wh9W9tt  Whewell  (see  §  33  below)  is  chiefly  remarkable  for 
oa^^tT'  the  co-ordination  and  analysis  of  enormous  masses 
of  data  at  various  ports,  and  the  construction  of  trustworthy 
tide-tables  and  the  attempt  to  construct  cotidal  maps.  Aiiy 
contributed  an  important  review  of  the  whole  tidal  theory. 
He  also  studied  profoundly  the  theory  of  waves  in  canals,  and 
explained  the  effects  of  frictional  resistance  on  the  progress  of 
tidal  and  other  waves. 

The  comparison  between  tidal  theoiy  and  tidal  observations 
has  been  carried  out  in  two  ways  which  we  may  describe  as 
the  synthetic  and  the  analytic  methods.  Nature  is  herself 
synthetic,  since  at  any  one  time  and  place  we  only  observe  one 
single  tide-wave.  All  the  great  investigators  from  Newton 
down  to  Airy  have  also  been  synthetic  in  theirtreatment, 
for  they  have  sought  to  represent  the  oscillation  of  the  sea  by  a 
single  mathematical  expression,  as  will  appear  more  fully  in 
chapter  V.  below.  It  is  true  that  a  presupposed  analysis  lay 
behind  and  afforded  the  basis  of  the  synthesis.  But  when  at 
length  tide-gauges,  giving  continuous  records,  were  set  up  in 
many  places  the  amount  of  data  to  be  co-ordinated  was  enor- 
mously increased,  and  it  was  found  that  the  simple  formulae 
previously  in  use  had  to  be  overloaded  with  a  multitude  ctf 
■  corrections,  so  that  the  simplicity  became  altogether 

•  fictitious.  This  state  of  matters  at  length  led  Lord 
Kelvin  (then  Sir  William  Thomson)  to  suggest,  about  1870, 
the  analytic  method,  in  which  the  attempt  at  mathenuitical 
synthesU  is  frankly  abandoned  and  the  complex  whole  is  re- 
presented as  the  sum  of  a  large  number  of  separate  parts,  each 
being  a  perfectly  simple  wave  or  harmonic  oscillation.  All 
the  best  modem  tidal  work  is  carried  on  by  the  analytic  method, 
of  whidi  we  give  an  account  below  in  chapter  IV. 

Lord  Kdvin's  other  contributions  to  tidal  theory  are  also 
of  piofeond  importance}  in  particular  we  may  mention  that  he 
established  the  correctness  of  Laplace's  procedure  in  discussing 
the  dynamical  theory^  ol.tht  tides  pfjsn  ocean  covering  the  whole 
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earth,  which  had  been  tmpogaed  by  Airy  and  by  Williaiii 
FerreL  We  shall  have  frequent  occasion  to  refta:  to  hb  name 
hereafter  in.  the  technical  part  of  this  article. 

Amongst  all  the  grand  work  which  has  been  bestowed  on 
the  theory  of  this  diflScuIt  subject,  Newton,  notwithstanding 
his  errors,  stands  out  first,  and  next  to  him  we  must  rank  Laplace. 
However  original  any  future  contribution  to  the  science  of  the 
tides  may  be,  it  would  seem  as  thou^  it  must  perforce  be  based 
on  the  work  of  these  two. 

§  8.  The  Tide-Predicting  Instrumetit.-^Jn  the  field  of  the 
practical  application  of  theory  Lord  Kelvin  also  made  another 
contribution  of  the  greatest  interest,  when  in  1872  he  tm^ 
suggested  that  the  laborious  task  of  constructing  aAvtfietf^r 
tide-table  might  be  effected  mechanically.  Edward*"*"""*"** 
Roberts  bore  a  very  important  part  in  the  first  practical 
realization  of  such  a  machine,  and  a  tide-predictor  now  in 
regular  use  at  the  National  Physical  Laboratory  for  the  Indian 
government  was  constructed  by  L6g€  under  his  direction.  W^c 
refer  the  reader  to  Sir  William  Thomson's  (Lord  Kelvin's)  paper 
on  "Tidal  Instruments"  in  Fnst.  C.E.,  vol.  Ixv.,  and  to  the  sub- 
sequent discussion,  for  a  full  account  and  for  details  of  the  share 
borne  by  the  various  persons  concerned  in  the  realisation  of 
the  idea. 

Fig.  4  illustrates  dlaKrammatically  the  nature  of  the  instrument. 

cold  puHCB  over  and  under  a  tuccenion  of  pulleys,  every  other 

}\\ey    being    fixed    or    rather 

lanced  ana  the  alternate  ones 
being  movable;  the  cord  is  fixed 
at  one  end  and  carries  a  pen  or 
pencil  at  the  other  end.  In  the 
disKram  there  are  two  balanced 
pulleys  and  one  movable  one;  a 
second  unit  would  require  one 
more  movable  pulley  and  one 
more  balanced  one.  If,  in  our 
diaKcam,  the  lowest  or  movable 
pulwy  were  made  to  osciUate  up 
and  down  (with  a  simple  har- 
monic motion),  the  penal  would 
execute  the  same  motion  on  half 
the  linear  scale.  If  the  instru- 
ment poBoeiBcd  two  units  and  the 
second  movable  pulley  also  rocked 
up  and  down,  the  pencil  would 
add  to  its  previous  motion  that  <A  this  second  oscillation,  aeain  o« 
half  scale.  So  also  if  there  were  any  nnmber  of  additional  units, 
each  consisting  of  one  movable  and  one  balanced  pulley,  the  pencil 
would  add  together  all  the  separate  simple  oscillations,  and  would 
draw  a  curve  upon  a  drum,  which  is  supposed  to  be  kept  revolving 
uniformly  at  an  api»opriate  rate. 

The  rocking  motion  is  communicated  to  each  movable  pulley 
by  means  of  a  pin  attached  to  a  wheel  C  sliding  in  a  Slot  attached 
to  the  pulley  frame.  All  the  wheeb  C  and  the  drum  are  geared 
leather  so  that,  as  the  drum  turns,  all  the  movable  pulleys  rock 
up  and  down.  The  gearing  is  of  such  a  nature  that  if  one  revolution 
of  the  drum  represents  a  single  day,  the  rocking  motion  of  each 
movable  pulley  corresponds  to  one  of  the  simple  constituent  oscilla- 
tions or  tides  mto  which  the  aggregate  tide*wave  is  analysed.  The 
nature  of  the  gearing  is  determined  by  theoretical  considerations 
derived  from  tpe  motions  of  the  sun  and  moon  and  earth,  but  the 
throw  of  each  crank,  and  the  angle  at  which  it  has  to  be  set  at  the 
start  are  derived  from  observation  at  the  particular  port  for  wfaidi 
the  tide<urve  is  required.  When  the  tiae<iiredictor  has  been  set 
appropriately,  it  will  run  off  a  complete  tide-curve  for  a  whole  year: 
tne  curve  is  subsequently  measured  and  the  heights  and  times  01 
high  and  low-water  are  tabulated  and  published  Tor  a  year  or  two 
in  advance. 

The  Indian  instrument  piTrsm  about 90  anita,  so  that  the  tide- 
curve  is  regarded  as  being  the  sum  of  ao  different  simple  tides;  and 
tide-tables  are  published  for  40  Indian  and  Oriental  ports.  A  tide- 
predictor  has  been  constructed  for  the  French  government  under 
the  supervision  of  Lord  Kelvin  and  b  in  use  at  Paris;  another  has 
been  made  by  the  United  States  Coast  Survey  at  Washington;  in 
loio  one  was  under  constnictbn  foe  the  Brasilian  government. 
These  instruments,  although  differing  conshlenbly  in  detail  from  the 
Indian  predictor,  are  essentially  the  same  in  principle. 

§  9.  Tidal  Friction.— AH  soHd  bodies  yield  more  or  less  to 
stress;  if  they  are  perfectly  elastic  they  regain  their  shapes  after 
the  stresses  are  removed*  if  imperfectly  ekstic  or  viscous  thqr 
yield  to  the  stresses.  We  may  thus  fed  certain  that  the  earth 
yields  to  tide-generatbg  force,  either  with  perfect  or  imperfect 
eUstldty.    Chapter  VuL  wffl.conttla  tomejiiKUSMon  of  this 


EiG.  4.— ^Tide-Predicting 
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subject,  and  it  tcmu  suffice  to  ssjr  here  that  the  messurement 
of  the  minute  elastic  tides  of  the  soUd  earth  has  at  length  been 
achieved.  The  results  recently  obtained  by  Dr  O.  Uecker  at 
Potsdam  constitute  a  conspicuous  advance  on  all  the  previous 
attempts. 

The  tides  of  an  imperfectly  elastic  or  viscous  globe  are  ob- 
viously subject  to  frictional  resistance,  and  the  like  is  true  of  the 
tides  of  an  actual  ocean.  In  either  case  it  is  clear  that  the  system 
must  be  losing  energy,  and  this  leads  to  results  of  so  much 
general  interest  that  we  propose  to  give  a  short  sketch  of  the 
subject,  defcrilng  to  chapter  VIU.  a  more  rigorous  investiga- 
tion. It  is  unfortunately  impossible  to  give  even  an  outline  of 
the  principles  involved  without  the  use  of  some  technical  terms. 


In  fig.  K  the  paper  is  supposed  to  be  the  plane  of  the  orbit  of  a 
satellite  M  revolving  in  the  direction  of  the  arrow  about  the  pkinet  C, 
OfBM-mi  which  rotates  in  the  direction  of  the  arrow  about  an 
ExoiaaaUoa  ^*  perpendicular  to  the  paper.  The  rotation  of  the 
iffTMal  planet  b  supposed  to  be  more  rapid  than  that  of  the 
F/icthtt  satellite,  so  that  the  day  is  shorter  than  the  month.  Let 
us  suppose  that  the  planet  is  either  entirely  fluid,  or  has 
an  ocean  of  such  depth  that  it  b  high-water  under  or  nearly  under 
the  satellite.  When  there  is  no  friction,  with  the  satellite 
at  m,  the  planet  b  elongated  into  the  ellipsoidal  shape  shown, 
cutting  the.mean  sphere,  which  is  dotted.    Tne  tidal  protuberances 

are  drawn  with  much  ex- 
aggeration and  the  satellite 
b  shown  as  very  close  to 
the  planet  in  order  to  illus- 
trate the  principle  more 
clearly.  Now,  when  there 
is  friction  in  the  fluid 
motion,  the  tide  n  retarded, 
and  high-tide  occurs  after 
the  satellite  has  passed  the 
meridian.  Then,  if  .we  keep 
the  same  figure  to  represent 
the  tidal  deformation,  the 
satellite  must  be  at  M, 
instead  of  at  m.  If  we 
number  the  four  auadrants 
_  as  shown,  the  satellite  must 

*•'<»•  5»  be   in   quadrant    i.     The 

pmtuberance  P  is  nearer  to  the  satdlite  than  P,  and  the  defi- 
ciency Q  is  farther  away  than  the  deficiency  Q'.  Hence  the 
resultant  action  of  the  planet  on  the  satellite  must  be  in  some 
such  direction  as  MN.  The  action  of  the  satellite  on  the  planet 
is  equal  and  opposite,  and  the  force  in  NM,  not  being  through  the 
planet's  centre,  must  produce  a  retarding  couple  on  the  pfanet's 
rotation,  the  magnitude  of  which  depends  on  the  length  of  the  arm 
CN.  This  tidal  frictional  couple  varies  as  the  height  of  the  tide, 
and  as  the  satellite's  dbtance.  The  magnitude  of  the  tidal  pro- 
tuberances  varies  inversely  as  the  cube  of  the  distance 
JJJ'jr'  of  the  satellite,  and  the  diiference  between  the  attrac- 
S'f'fT^  tions  of  the  satellite  on  the  nearer  and  farther  pro- 
**^"™**  tuberances  also  varies  inversely  as  the  cube  of  the 
distance.  Accordingly  the  tidal  frictional  couple  varies  as  the  inverse 
sixth  power  of  the  satellite's  distance  Let  us  now  consider  its  effect 
on  the  satellite.  If  the  force  acting  on  M  be  resolved  along  and 
perpendicular  to  the  direction  CM,  the  perpendicular  component 
tends  to  accelerate  the  satellite's  velocity.  It  alone  would  carry  the 
satellite  farther  from  C  than  it  would  be  dragged  back  by  the  central 
force  towanis  C.  The  satellite  would  describe  a  spiral,  the  coils 
of  which  would  be  very  neariy  dnrular  and  very  nearly  coincident. 
If  now  we  resolve  the  central  component  force  along  Cm  tangentially 
and  perpendicular  to  the  spiral,  the  tangential  component  tends  to 
retard  the  velocity  of  the  satellite,  whereas  the  disturbing  force, 
already  considered,  tends  to  accelerate  it.  With  the  gravitational 
«.<«»»••.  **"'  °'  ^**'^**  between  the  two  bodies  the  retardation 
^TjJ2J*  ■  must  prevail  over  the  acceleration.*  The  action  of 
lJrJ2-  tidal  friction  may  appear  somewhat  paradoxical,  but 
ifwtMnm.  jj  |g  jijg  gjj^j  converse  of  the  acceleration  of  the  linear 
and  angular  velocity  and  the  diminutkm  of  dbtance  of  a  satellite 
noving  through  a  resbtlng  medium.  The  latter  result  b  generally 
more  familiar  than  the  action  of  tidal  friction,  and  it  may  help  the 
reader  to  realise  the  result  in  the  present  case.  Tidal  friction  then 
aimiaishes  planetary  rotation,  increases  the  satellite's  dbtance  and 
diminishes  the  orbital  angular  velocity.  The  comparative  rate  of 
diroimition  of  the  two  angubr  vdocitics  b  generally  very  different. 
If  the  satellite  be  close  to  the  planet  the  rate  of  increase  of  the 
OktcJlite's  periodic  time  or  month  b  fause  compared  with  the  rate  of 
wcresse  Of  the  period  of  phinetary  roUtion  or  day :  tnit  if  the  satellite 
is  far  off  the  converse  b  true.  Hence,  if  the  satellite  starts  very  near 
the  planet,  with  the  month  a  little  longer  than  the  day  .'as  the  satellite 

_*This  way  of  presenting  the  action  of  tidal  friction  b  due  to  Sir 
Geoise  G.  Stokes. 


recedes,  the  moMi  soon  iodMaies  so  that  It  contains  many  days 
The  number  of  days  In  the  month  attains  a  maximum  and  then 
diminbhea.  Finally  the  two  angular  velocities  subside  to  a  second 
Identity,  the  day  and  month  being  identical  and  both  very  long. 

We  nave  supposed  that  the  ocean  b  of  such  depth  that  the  tides 
are  direct ;  if,  however,  they  are  inverted,  with  low-water  under  or 
nearly  under  the  satellite,  friction,  instead  of  retarding,  accelerates 
the  tide;  and  it  would  be  easy  by  drawing  another  figure  to  see  that 
the  whode  of  the  above  concluttons  would  hold  equally  true  with 
inverted   tides. 

Attcm^  have  been  made  to  estimate  the  actual  amount  of  the 
retardation  of  the  earth's  rotation,  but  without  much  success.  It 
mast  be  clear  from  the  sketch  just  given  that  the  dBTect  of  tidal 
friction  b  that  the  anguhu*  motion  of  the  moon  round  the  earth 
b  retarded,  but  not  to  so  great  an  extent  as  the  earth's  rotation. 
Thus  a  terrestrial  observer,  who  regards  the  earth  as  a  perfect  time- 
keeper, would  look  on  the  real  retardation  of  the  moon's  angular 
motion  as  being  an  acceleration.  Now  there  b  a  true  acceleration 
of  the  moon's  angular  motion  whkh  depends  on  a  dow  change  in  the 
eccentricity  of  the  earth's  orbit  roundf  the  sun.  After  many  thou- 
sands of  yeare  this  acceleratk>n  will  be  reversed  and  it  will  become 
a  xetardatkm,  but  it  will  continue  for  a  k>ng  time  from  now  into  the 
future;  thus  it  b  indistingubhable  to  us  at  present  from  a  permanent 
acceleration.  The  amount  of  thb  true  acceleration  may  be  derived 
from  the  theories  of  the  motions  of  the  moon  and  of  the  earth  when 
correctly  developed.  Laplace  conceived  that  its  observed  amount 
was  fully  explained  in  thb  way,  but  John  Couch  Adams  showed  that 
Laplace  had  made  a  mbtake  and  had  only  accounted  for  half  of  it. 
It  thus  appeared  that  there  was  an  unexplained  portion  whkrh  mi^ht 
be  only  apparent  and  might  be -attributed  to  the  dffects  of  tidal 
friction. 

The  time  and  place  ci  an  ecKpse  of  the  sun  depend  on  the  motions 
of  the  moon  and  earth.  Accordingly  the  records  of  ancient  eclipses, 
which  occurred  centuries  before  the  Chrbtbn  era,  afford  exceedmgly 
delicate  tests  of  the  motions  of  the  moon  and  earth.  At  the  time 
when  Thomson  and  Tait's  Natural  Philosophy*  was  first  published 
it  was  thought  that  all  the  numerical  data  were  known  with  sufficient 
precision  to  render  it  possible  to  give  a  numerical  estimate  of  the 
retardation  of  the  earth's  rotation.  But  the  various  revisions  of 
the  lunar  theory  which  have  been  made  since  that  date  throw  the 
whole  nuitter  into  doubt.  It  seems  probable  that  there  b  some  port  ion 
of  the  acceleration  of  the  moon's  motion  which  is  unexplained  by 
Invitation,  and  may  therefore  be  attributed  to  tidal  fnction,  but 
its  amount  is  uncertain.  We  can  only  say  that  the  amoiMt  b  very 
small.  It  b,  however^  not  impos«ble  that  this  smailoese  may  be 
due  to  counteracting  influences  which  tend  to  augment  the  speed 
of  the  earth's  rotation;  such  an  augmentation  would  result  from 
shrinkage  of  the  earth's  mass  through  cooling.  However  thb 
matter  may  stand,  it  does  not  follow  that,  becnise  the  changes 
produced  by  tidal  friction  in  a  man's  lifetime  or  in  many  generations 
of  man  are  almost  insensible,  the  same  must  be  true  when  ve  deal 
with  millions  of  years.  It  follows  that  it  b  desirable  to  trace  the 
effects  of  ddal  friction  back  to  their  beginnings. 

We  have  seen  above  that  thb  cause  will  explain  the  sepuMon 
of  a  satellite  from  a  position  close  to  the  f^net  to  a  more  remotf 
distance.  Now  when  we  apply  these  considerations  to  the  moon 
and  earth  we  find  that  the  moon  must  once  have  been  nearly  in 
contact  with  the  earth.  Thb  very  remarkable  iniual  confq;uFa* 
tion  of  the  two  bodies  seems  to  point  to  the  origin  of  the  moon  by 
detachment  from  the  earth. 

Further  detaib  concerning  thb  speculation  in  cosmogony  are  given 
below  in  chapter  VIII.* 

fi  10.  Bibliography. — Many  works  on  popular  astronomy  contain 
a  few  paragraphs  on  the  tides,  but  the  treatment  b  generally  so 
meagre  as  to  aJTord  no  adequate  idea  of  the  whole  subject. 

A  complete  list  of  works  both  general  and  technical  bearing  on 
the  theory  of  the  tides,  from  the  time  of  Newton  down  to  1881,  b 
contained  in  vol.  ii.  of  the  BiUiographie  do  Vastroiumio  by  J.  C 
Houzeau  and  A.  Lancaster  (1882).  This  list  does  not  contain  papera 
on  the  tides  of  particular  porU,  and  we  are  not  aware  of  the  existence 
of  any  catalogue  of  works  on  practical  observation,  reduction  of 
observations,  prediction  and  tidal  instruments.  The  only  general 
work  on  the  tides,  without  mathematics,  is  Geors«  Darwin's  Tidu 
and  Kindred  Phenomena  in  Ike  Solar  System.*  Thb  book  treats 
of  all  the  subjecu  considered  in  the  present  article  (with  references 
to  original  sources),  and  also  others  such  as  seiches  {q.v,)  and  the 
bore  (g.s.). 

The  most  extensive  monograph  on  the  tides  is  A  Mamuxl  of  Tides 
by  Mr  RoUin  A.  Harris,  published  by  the  United  States  Coast  Survey 
in  a  series  of  parts,  of  which  pt.  1.  appeared  in  1897,  andpt.  iv. 


•  See  that  work  (ed.  1883),  §  830;  P.  H.  Cowell,  M.  M  K.  AsLSoc. 


(i9(^),  Ixv.  861. 


or  a  discussion  of  the  subject  without  mathematics,  see  G.  H. 
Darwin's  Tides. 


1898); 

Magyar,"6ylUd6™  kOvesIigethyTBudapest;  1904),  with  appendiced 
by  translator. 
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B  in  1904.  Tbift  work  contalas  an  tsonnoiM  vmm  of  uicf  al  woric, 
•Jid  gives  not  only  oomplete  technical  devdopnents  both  on  die 
theoretical  and  practical  aides  but  also  has  chainers  of  geacial 
interest.  The  present  writer  feels  it  his  duty,  however,  to  dissent 
from  Mr  Harris's  courageous  attempt  to  construct  the  ootidal  lines 
cS  the  various  oceans. 

This  work  coatains  the  most  complete  account  of  the  history  of 
tidal  theories  of  which  we  know.  Laplaoe's  adroimble  history  of 
the  subject  down  to  his  own  time  hU  been  summarized  in  |  7. 
Dr  Giovanni  Magrini  has  an  appendix  to  his  translation  of  Darwm  s 
book,  entitled  La  Comscenwa  ddla  mormt  ntU'antickit^,  founded 
on  the  researches  of  Dr  Roberto  AlniagiiU  Dr  AlmagiJk  bisaself 
gives  the  results  of  his  researches  moce  f tuly  !n  a  memoir,  presented 
to  the  Accaderaia  dei  Lined  of  Rome  (sth  series,  voL  v.  lascic.  lu, 

I905f  137  PP)* 

Another  monograph  00  tides,  treating  especially  the  mathematical 
developmenu,  is  Maurice  Levy's  La  TMoru  des  maries  (Paris,  1898). 
Colond  Baird's  Manual  of  Tidal  ObstrvattUm  (1S86)  contains 
instructions  for  the  installation  of  tide-^uges,  and  auxiliary  tables 
for  harmonic  ainlyais.  Airy's  article  on  ^  Tides  and  Waves  "  in 
the  Ency.  lietrop^  although  superseded  in  many  respects,  still 
remains  important  Harrises  Manual  contains  a  great  collection 
of  results  of  tidal  observations  made  at  ports  all  over  the  world. 

The  article  "  Die  Bewi^ungder  HydrosphAre  "  in  the  SncyUopddie 
4er  matkemaUseken  Wustnsekaften  (vL  i,  1908)  gives  a  technical 
account  of  the  subject,  with  cobious  referenoes.  The  same  article  is 
given  in  English  in  voL  iv.  (191 1)  of  C.  H.  Darwin's  collected  SciMtific 
Papers  itLiMvois.  u  and  ii.  oontaia  reprints  of.  the  several  papers  by 
the  same  author  referred  to  in  the  present  article. 

Since  the  date  of  the  9th  edition  of  the  Enty*  BriL  some  technical 
discussion  of  the  tides  has  appeared  in  textbooks,  such  as  H.  Lamb's 
Hydrodynamics.^  That  work  also  reproduces  in  moce  modem  form 
Airy's  investigation  of  the  effects  of  friction  on  the  tides  of  rivers. 
We  are  thus  aole  to  abridge  the  present  article,  but  we  shall  present 
the  extension  by  Hough  ofLaplaJce's  theory  of  the  tides  of  an  ooeanr 
covered  planet,  whioi  is  still  only  to  be  found  in  the  original 
memoirs.' 

n.— Tde-Genekaiinc  Fosccs 

5  II.  Investigations  of  Tide-GeneroHng  Potential  and  Forces,-^ 
We  have  jdready  given  a  general  explanation  of  the  nature  of 
7Mr-  tide-generating  forces;  we  now  proceed  to  a  rigorous 

(hatmUng  investigation.  If  a  planet  is  attended  by  a  single 
'^■'■•■»  satellite,  the  motion  of  any  body  relatively  to  the 
planet's  surface  is  found  by  the  process  described  as  reduc- 
ing the  planet's  centre  to  rest.  The  planet's  centre  will  be  at 
rest  if  every  body  in  the  system  has  impressed  on  it  a  velocfty 
equal  and  opposite  to  that  <^  the  phinet's  centre;  and  this  ii 
accomplished  by  Ltnpresshig  on  every  body  an  accderation 
equal  and  opposite  to  that  of  the  planet's  centre. 

Let  M,'m  be  the  masses  of  the  planet  and  the  aatelUte;  r  the 
radius  vector  of  the  satellite,  measured  from  the  planet's  centre; 
p  the  radius  vector,  measured  from  same  point,  of  the  particle 
whose  motion  we  wish  to  determine;  and  s  the  angle  between 
r  and  p.  The  satellite  moves  in  an  dliptic  orbit  about  the  planet, 
and  the  accelemtion  relativdy  to  the  planet's  centre  of  the  satellite 
is  (M+m)lr*  towards  the  planet  along  the  radius  vector  r.  Now 
the  centre  of  inertia  of  the  planet  and  satellite  remains  fixed  in  space, 
and  the  centre  of  the  planet  describes  an  orbit  round  that  centre 
•f  inertia  similar  to  that  described  by  the  satellite  round  the  planet 
but  with  linear  dimensions  reduced  in  the  proportion  of  m  to  M-\-tn. 
Hence  the  acceleration  of  the  planet's  centre  is  m/r*-  towards  the 
centre  of  Inertia  of  the  two  bodies.  Thus,  in  order  to  reduce  the 
|4aAet's  centre  to  rest,  we  apply  to  evcry^  particle  of  the  system  an 
acceleration  mft*  parallel  to  f,  and  directed  from  satellite  to 
planet. 

Now  take  a  set  of  rectaneular  axes  fixed  In  the  planet,  and  let 
Mif,  M^,  Maf  be  the  co-orainates  of  the  satellite  referred  thereto; 
and  let  (p,  i|p,  J>  be  the  co-ordinates  of  the  particle  P  whose  radius 
vector  is  p.  Then  the  component  accelerations  for  redudng  the 
planet's  centre  to  rest  are  — mMi/r*,  — »«Mi/r»,  — wMi/r*;  and 
rince  these  are  the  differential  coefficients  with  respect  to  p^.  ptf,  pf 
of  the  f  unctk>n 


-^(MiH-MsM-Mrf). 


and  since  cos  t«Mi(+Mm+Mtr.  it  TdUows  that  the  potential  of 
the  A^ces  by  which  the  pnset's  centre  is  to  be  reduced  to  rest  is 

■  The  theory  as  presented  in  the  Mkanique  ctiesU  is  unnecessarily 
diflicult,  and  was  much  critldxed  by  Airy.  Before  the  publication 
of  the  9th  and  loth  editions  of  the  Bncy.  Brit,  it  was  necessary  for 
the  student  to  read  a  number  of  controversial  papers  pubtished  all 
over  the  world  in  order  to  get  at  the  matter. 


Now  let  OS  oooaider  the  other  foicca  acting  on  the  peitfelcw.  The 
planet  is  spheroidal,  and  therdore  does  not  attract  equally  in  all 
directions;  but  In  this  investigation  we  may  make  abstractioo  of 
the  dliptidty  of  the  planet  and  of  the  dliptidty  of  the  ocean  due 
to  the  pbnetary  rotation.  This,  which  we  set  adds,  is  oonsidered 
in  the  theories  of  gravity  and  of  the  figures  of  planets.  Outside 
its  body,  then,  the  planet  contributes  forces  of  which  the  potential 
is  M/fti  Next  the  direct  attraction  of  the  satellite  contributes  foroee 
of  which  the  potential  is  the  mass  of  the  satdlite  divided  l]y  the 
distance  between  the  point  P  and  the  satellite;  this  ie 


VIH  +  p*  -  2fp  coe  si' 

To  determine  the  forces  from  this  potential  we  rq;ard  p  and  a  at 
the  variables  for  differentiation,  and  we  may  add  to  this  potential 
any  constant  we  please.  As  we  are  sedcing  to  find  the  forces  which 
urge  P  relatively  to  M,  we  add  such  a  constant  as  will  make  tlse 
whole  potential  at  the  planet's  centre  aero,  and  thys  wo  take  as  the 
potential  of  the  forces  due  to  the  attiactiott  of  the  wteUite 


2. 

r 


V|f"  +  p'-'2rpcossJ 

It  is  obvious  that  in  the  case  to  be  considered  r  is  very  lame  compared 
with  p.  and  we  may  therefore  expand  this  in  powon  01  fjr,  Thia 
expansion  gives  us 


=}f^.+^.+f>.+...{. 


where  /\  »  cos  s,  Pi  -  |  bos^  «  —  Ji  ^«  ■  f  cos*  s  -  ^  coss,  &c 
The  reader  familiar  with  spherical  harmonic  analysis  of  courae 
recognizes  the  zonal  harmonic  functions;  but  the  result  for  a  few 
terms,  which  is  all  that  is  necessary,  is  easily  obtainable  by  simple 
algebra. 
Now,  odlecting  together  the  various  contributions  to  the  potential, 

and  noticing  that  S*  Sp^mtZfcoah  and  is  therefore  equal  and 

opposite  to  the  potential  by  which  the  planet's  centre  was  reduced 
to  rest,  we  have  as  the  potential  of  the  forces  acting  on  a  partide 
whose  co-ordinates  are  p£,  P9.  pf 

f -f  2^(Scos^f-i)+  2S^(|  cos's- 1  coss)  +  ...  (1) 

The  first  term  of  (i)  is  the  potential  of  gravity,  and  the  terms  of  the 

^ scries,  of  which  two  only  are  written^  constitute  the 

rssiensr  tide-generating  potential.  In  all  practical  applicatKMia 
this  series  converges  so  rapidly  that  the  first  tenn  is  ao^ily  sufll* 
dent,  and  thus  we  shall  generally  dei)ote 

(a) 


r-|5p«  (cos's -i) 


if 


as 


the  tidc-generating  potential.' 

At  the  surface  of  the  eo^h  p  is  equal  to  a  the  earth's  radius. 

I  12.  Form  of  Equilibnum. — Consider  the  slu^  assum^  by  an 
ocean  of  density  e,  on  a  planet  of  mass  M,  density  I  and  radius  «, 
when  acted  on  by  disturbins  forces  whose  potential  is  a  9olid  spherical 
harmonic  of  degree  i,  the  planet  not  bdng  in  rotation. 

If  Si  denotes  a  surface  spherical  harmonic  of  order  t,  such  a 
potential  is  givea  at  the  point  whose  radius  vector  is  p  by 


l)'^*- 


CD 


In  the  case  conddered  in  S  1 1, « > 
harmonic  cos^s—i. 
hs 


>3  and  Si  becomes  the  second  sonal 


The  theory  of  harmonic  ainalysis  tells  us  that  the  form  of  the 
ocean,  when  m  equilibrium^  must  be  given  by  the  equatioa 

pma-^Si,  (4) 

Our  problem  is  to  evaluate  et.   We  know  that  the  external  potential 
of  a  layer  of  matter,  of  depth  eiSt  and  density  9,  has  the  value 


etSi. 


Hence  the  wholf  potential  externally  to  the  planet  and  up  to  its 
surface  is 


f+^'(l)'*+^e)'"'^ 


(S) 


The  first  and  most  important  term  is  the  potential  of  the  planet, 
the  second  that  of  the  disturbing  force,  and  the  third  that  of  the 
departure  from  sphericity. 

Since  the  ocean  must  stand  in  a  level  surface,  the  expression  (5)* 
equated  to  a  constant  must  be  another  form  of  (4).  Hence,  if  we 
put  p^a-fssSr  in  the  first  tan  of  (5)  and  p^a  in  the  second  and 
third  terms,  (5)  must  be  constant:  this  can  only  be  the  case  if  the 

'  The  reader  may  refer  to  Thomson  and  Tait's  Natural  Philosophy 
(1893),  pt.  iL  II  798-821,  for  further  considerations  on  this  ana 
analogous  subjects,  together  with  some  interesting  rxamplfi. 
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co>flfcJttH  of  St  VBnUhn.    Htiice  on  efftetliiK  thcte  mbiHttitfons 
ttid  equating  that  coefficient  to  aero,  we  fiad 


lO. 


But  by  the  dcfinitione  oC  9  attd  o  ive  liave   M»ir9a^»gifi,  where 
f  is  snvity.  and  therefore 

*»-— 22 — 


(6) 


3<y 


In  the  particular  case  oonsidered  in  §  ii  we  therefore  have 

as  the  equatioD  to  the  equilibrium  tide  under  the  potential 

y-Jp^  Ceo' •-to- 
ll 9  were  very  small  compared  with  4  the  attraction  of  the  water 
on  itself  would  be  very  small  compared  with  that  of  the  planet  on 

the  water;  hence  we  see  in  the  general  case  that  i/  (i  —    ij^  t  .1 

is  the  factor  by  which  the  mutual  gravitation  of  the  ocean  augments 
the  deformation  due  to  the  external  forces.  This  factor  will  occur 
frequently  hereafter,  and  therefore  for  brevity  we  write 


3<r 


W 


J;- 1 
and  we  nay  put  (6)  io  the  form 

Comparison  with  (5)  then  shows  that 

Is  the  potential  of  the  disturbing  forces  under  which 

^-o-H»5i  (II) 

is  a  Bgvtn  of  equilibrium. 

We  are  thus  orovided  with  a  convenient  method  of  specifying 
any  disturbing  force  by  means  of  the  fi|[Ufe  of  equilibrium  which 
it  IS  competent  to  maintain.  In  considering  the  dynamical  theory 
of  thfr  tidee  on  aa' ocean-covered  planet,  we  snail  specify  the  d^urb- 
ing  forces  in  the  manner  expresecd  by  (10)  and  (11).  Tins  wa/  of 
specifying  a  disturbing  force  is  equally  exact  whether  or  not  we 
cnoose  to  include  the  effects  of  the  mutual  attnction  of  the  ocean. 
If  the  auamentation  doe  to  mutual  attraction  of  the  water  u  not 
included,  a<  becomes  equal  tounity ;  there  b  no  longer  any  ncoserity 
to  use  spherical  harmonic  analysis,  and  we  see  that  if  the  equation 
to  the  surface  of  an  ocean  be 

where  5  is  a  function  of  latitude  and  longitude,  it  a  in  equilibrium 
under  forces  due  to  a  potential  whose  value  at  the  surface  of  the 
sphere  (where  p*a)  u  iS. 

In  treating  the  theory  of  tidal  observation  we  shall  specify  the 
tide-^neratmg  forces  in  this  way,  and  then  by  means  of  ^'  the 
principle  of  forced  vibrations,"  referred  to  in  {  7  as  used  by  Laplace 
for  di§cussing  the  actual  oscillations  of  the  sea,  we  shall  pass  to  the 
actual  tides  at  the  port  o(  observation. 

In  this  ejquilibrium  theory  it  is  assumed  that  the  figure  of  the  ocean 
b  at  each  instant  one  of  equilibrium  under  the  action  of  gravity  and 
B/tLgiat  ^  ^^  tide-generating  forces.  Lord  Kelvin  lias,  how- 
.  g.^  ever,  reasserted^  a  point  which  was  known  to  Bernoulli, 
^^  but^has  since  been  overlooked,  namely,  that  this  law 
of  rise  and  fall  of  water  cannot,  when  portions  of  the 
globe  are  continents,  be  satufied  by  a  constant  volume 
of  water  in  the  ocean.  The  necessary  correction  to  the  theory  depends 
on  the  distribution  of  land  and  sea,  but  a  numerical  solution  diows 
that  it  b  practkrally  of  very  small  amount. 

I  13.  Devdopme$U  of  Tide-generaiint  Potential  ta  Temu  of  Hour- 
AneU  amd  Doainatiom.--Vft  now  proceed  to  develop  the  tid^ 
generating  potential,  and  shall  of  course  implicitly  (|  la)  determine 
the  equation  to  the  equilibrium  figure. 

We  have  already  seen  that*  if  s  be  the  moon's  aenith  distance  at 
the  point  P  on  the  earth's  surface,  whose  co-ordinates  referred  to 
A,  B,  C,  axes  fixed  in  the  earth,  and^,  09.  of. 

coes-(Mi-hrMt+rM., 

where  Mi,  Mt,  Mt  are  the  moon's  direction  coanes  referred  to  the 
same  axes.  Then,  whh  dus  value  of  cos  s, 

eoA-i  .a«,MiM.  +ae=3*Mi^  ^  intMtM, + a^fMiM, 


3  3 


(12) 


■Thomson and Tait,iVal.PAa.Sao7.    a  H.  Darwiil  and  H  H. 
Turner,  Proc.  Roy.  Soc.  (1866). 


The  ajBt  df  Cia  taken  aa  the  pobr  axb,  atod  AB  b  the  eqnatorhl 


we  shall  have  occasion  to  develop  them  in  two  different  wayt^first 
in  ternw  of  her  hour-angle  aad  dedinatioa.  and  secondly  (1  2$)  in 
terms  of  her  longitude  and  the  elements  of  the  orbit. 

Now  let  A  be  on  the  equator  in  the  meridian  of  P,  and  B  90*  east 
of  A  on  the  equator.    Then,  if  M  be  the  moon,  the  inclination  of 


declihation:  then  we  have 

Ml  «cos4  ooaCA*-/),  Mt« -cos  t  stnOc-l).  Mt -sin  lb 
C-cos  X,  f  «o,  r-cin  X. 

Also  the  radius  vector  of  the  place  of  observation  on  the  earth's 

smfaeeba.  Whence w«  find 

|r.£^|ioos^Xoos^<oosaa«-0 +em  aX  sin  Acoa  »oosC*i-0 

+KI-sin^Kl-■in«^}j  (13) 

The  tide-genenting  fomet  are  found  by  the  rates  of  variation  of  V 
for  btituoe  and  k>i^tuda,'and  abo  for  radius  a.  If  we  care  to  find  the 
radial  disturMns  force. 

The  westwara  component  of  the  ttde-generatii^-loroe  at  the  earth's 
surface,  where  #-a,  m  4 V/a  cos  Xd/,  and  the  northward  compooent 
b  4V/adX;  the  chaage  of  Mjparent  levd  b  the  ratio  of-      ..  . 
these  to  gravity  g.     On  enectii^  the  diff erentbtions  iT  v^  - 
we  find  that  the  westward  component  b  made  u^  off"!!!y* 
two  periodic  terms*  one  goiiy  through  its  variations  *  .  TT,^ 
twice  and  the  other  once  a  day.    The  southward  com-fJJ5**Jf 
poncnt  has  also  two  simUir  tcrmsf  but  it  has  a  thlnl""*"'** 
very  small  term,  which  does  not  oscilbte  about  a  nro  value.    This 
last  term  corresponds  to  feress  whkh  produoa  a  constant  heapiM 
up  of  the  water  at  the  emiator:  or,  in  other  words,  the  moon^ 
attraction  has  the  effect  01  eauMng  a  small  pernianent  eiNptidty 
of  the  earth's  meaa  figure.    Thb  augmentation  of  dlipticity  la 
of  course  ve^  small,  but  it  b  necessary  to  mention  it. 

If  we  connder  the  motion  of  a  pendulum-bob  under  the  faifliienee 
of  these  forces  during  any  one  day,  we  see  that  in  conaequenoa  U 
the  semi-diurnal  changes  of  level  it  twice  describes  m  ewjpBe  with 
major  axb  east  and  west,  and  the  formula  wboo  developed  shows 
that  the  ratio  of  axes  b  equal  to  the  sine  oi  the  latitude,  and  the 
linear  dimensions  proportional  to  cos^  I.  It  describes  once  a  day 
an  ellipse  whose  north  and  south  axb  b  propcM'tional  to  sin  29  cos  aX 
and  whose  east  and  west  axis  b  |>roportional  to  nn  29  an  X.  Obvi- 
ously the  latter  U  circular  in  latitude  30*.  When  the  moon  b  on 
the  equator,  the  maximum  deflexion  occurs  when  the  moon's  local 
hour-angle  b  45*,  and  b  then  equal  to 

Thb  aiwle  b  equal  to  0^)174' cos  X.  Attempts  actually  to  OMaanre 
the  deflexion  of  the  vertical  have  at  length  proved  siiooessful 
(see  Sbismoiibtbr). 

III.— DUCAIOCAL  TbEORY  OF  TEC  TiDgS 

§  14.  Recent  Afhances  in  the  Dynamical  Theory  of  the  Tidm*"^ 
The  problem  of  the  tidal  oadllation  of  the  aea  b  esaentiaJly 
dynamical.  In  twa  papers  in  the  second  volume  of  LioutiUt^s 
Journal  (1896)  H.  Poincar6  has  considered  the  mathematical 
prindplcs  involved  in  the  problem,  where  the  ocean  b  inter- 
rupted by  land  as  in  actuality.  He  bas  not  sodglit  to  obtain 
numerical  results  applicable  to  any  given  configuratkm  of  land 
and  sea,  but  he  haa  aimed  rather  at  pointing  out  methoda  by 
which  it  may. some  day  be  possible  to  obtain  audi  aohHioiWi. 

Even  when  the  ocean  b  taken  as  coveting  the  wbr^  eatth 
the  problem  presents  formidable  dli&cultics,  and  thb  b  the  only 
case  in  which  it  has  been  solved  bitberto.* 

Lapbce  gives  the  solution  ia  bka^  L  and  iv.  of  the  Micaniqua 
ciUstef  but  hb  work  b  unnecessaiiiy  complicaicd.  In  ihe  9tb 
editioii  of  the  Bncy,  Brti.  we  gave  Laplace's  tbeoiy  withovt  theaa 
complications,  but  tbe  theoiy  b  now  accessible  in  H.  Lamb^ 
Hydrodynamics  and  other  vorks  of  the  kind.  It  b  therefore  not 
reproduced  here. 

In  1897  and  1898  S.  S.  Hough  undertook  an  importaQi 
revision  of  Laplace's  theory  and  succeeded  not  only  in  intro- 
ducing tbe  effects  of  the  mutual  gravitation  of  the  ocean,  but 

*  Lord  Kelvin's  (Sir  W.  Thomson's)  paper  on  Ike  gravitational 
oscillations  of  rotaUng  water,  PkU.  Mat-  (October  1880),  bears  on 
this  subject.  It  b  the^only  attempt  Co  obUda  mnaanfial  feaalto 
in^  respect  to  the  effect  of  the  earth's  rotation  on  the  osdHatioos  of 
bnd-loekcd 


94.8 
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•bo  in  determiniag  the  lutim  and  periodi  of  tbe  free  OicO- 

lations  of  the  aea.*    A  dynamical  problem  of  this  diaracter 

cannot  be  regarded  as  fully  solved  unless  we  are  able  not  only 

to  discuss  the  "  forced  "  oscillations  of  the  system  but  also  the 

"free."     Hence  we  regard  Mr  Hough's  work  as  the  most 

important   contribution  to  the  dynamical  theory  of  the  tides 

since  the  time  of  Laplace.    We  shall  accordingly  present  the 

theory  briefly  in  the  form  due  to  Mr  Hough. 

The  analysis  is  more  complex  than  that  of  Laplace,  where 

the  mutual  attraction  of  the  ocean  was  Defected,  but  this  was 

perhaps  inevitable.    Our  first  task  is  to  form  the  equations 

of  motion  and  continuity,  which  will  be  equally  applicable  to  all 

forma  of  the  theory. 

I  iSl  Equatums  of  UoHon. — ^Let  r,  #,  4  be  the  radius  vector, 
colatitude  and  cast  longitude  of  a  point  with  reference  to  an  origin, 
a  polar  aitis  and  a  sero-meridian  totating  with  a  uniform  angular 
velocity  »  from  west  to  east.  Then  if  R.  li,  S  be  the  ndial,  colati- 
tttdinal  and  k>ngitudinal  accelerations  of  the  point,  we  have 

«va('^-"^"«»(#+-)' 

If  the  point  were  at  rest  with  reference  to  the  rotating  meridian  wt 
should  have 

R*  -nV  sin  $,  S*-  ~«V  sin  0  costf.  R  -o. 

When  these  considemtions  are  applied  to  the  motion  of  an  ocean 
rctotive  to  a  rotating  pfauiet,  it  la  clear  that  these  aocderationa, 
which  stiU  remain  when  the  ooean  is  at  rest,  are  annulled  by  the 
permanent  oUatesess  of  the  ocean.  Aa  then  they  take  eo  pact 
m  the  eaciUatioos  of  the  ocean,  and  as  we  are  not  conaiderinflf  the 
figure  of  tbe  pfanet,  we  may  omit  these  terms  from  R  and  3.  This 

being  so  we  must  replace  (^+*)   as  it  oocun  in  R  and  S  by 

Now  suppose  that  the  point  whose  accelerations  are  under 
consideration  never  moves  far  from  its  aeio  position,  and  that  its 
displacements  (,  q  nn  tf  in  colatitude  and  longitude  are  very  large 
compared  with  p  its  radial  displacement.  Suppose,  further,  that 
the  velociues  of  the  point  are  so  small  that  their  squares  and 
products  are  negU^ble  compared  with  nh*;  then  we  have 

.   rAI.§-l(,d.#). 

Since  the  radial  vdocity  always  remains  very  small  it  is  not  neces- 
sary to  concern  ourselves  further  with  the  value  of  R,  and  we  only 
require  the  two  other  components  which  have  the  approximate 
forms, 


S-§-»rinfcos«J, 
H-8in.<5?+a«eos^ 


1 


(U) 


We  have  now  to  consider  the  forces  by  which  an  element  of  the 
ocean  as  urged  in  the  direction  of  colatitude  and  longitude.  These 
forces  are  those  due  to  the  external  disturbing  forces,  to  the  pressure 
of  the  water,  surrounding  an  element  of  the  ocean,  and  to  the 
attrsctfcm  of  the  ocean  Itself. 

if  s  denotes  the  equilibrium  hdght  of  the  tide,  it  u  a  function 
of  colatitude  and  longitude,  and  may  be  expanded  in  a  series  of 
spherical  surface  harmonics  ft.  Thus  we  may  write  the  equation 
to  the  equilibrium  tide  in  the  form. 

r-o+e-a+Xei, 

Now  it  appears  from  fio)  and  (ii)  that  the  value  of  the  potential, 
at  the  surface  of  the  sphere  where  #«*a,  under  which  tbasu a  figure 
of  equilibrium,  is 

We  may  use  this  as  specifying  the  external  dlstuiWng  force  due 
to  the  known  attractions  of  the  moon  and  sun,  so  tiiat  t«  may  be 
lenrded  as  known. 

MA  in  oiir  dynamical  problem  the  ooean  is  not  a  figure  of  equi- 
librium»  and  we  may  denote  the  devation  of  the  surface  at  any 
moment  of  time  by  t.  Then  the  equatk>n  to  the  surface  may  be 
written  in  the  form 

where  fy  denotes  a  spherical  harmonic  just  as  ei  did  before. 

*  Pka.  Trans,,  189  A,  pp.  301-338  and  191  A,  pp.  XJQ-i^S* 


The  surface  value  of  the  potential  of  the  forces  which  would  nala* 
ttin  the  ocean  in  equilibrium  in  the  shape  it  has  at  any  moment  ia 
ZghM.  Hence  it  follows  that  in  the  actual  case  the  forces  due  to 
fluid  pressure  and  to  the  attraction  of  the  ocean  must  be  such  as  to 
balance  the  potential  just  determined.  Therefore  these  forces  are 
those  due  to  a  potential— <£&«»<.  If  we  add  to  this  the  potential 
of  the  external  forces,  we  have  a  potential  which  will  include  all  the 
forces,  tbe  expression  for  whkh  is— cZ&((b<— e<)-  If  further  we 
perform  the  opmtions  djadB  and  dia  sin  9d^  on  this  potential,  we 
obtain  the  oolatitudinal  and  longitudinal  forces  which  are  equal  to 
the  accelerations  Z  and  H. 

It  follows,  then,  from  (14)  that  the  equations  of  motmn  are 


(15) 


g-»  sin  f  COS  ^— J  2*,^  (m-e.) 

sin  lg+2«  cos  ag-  -3^b^4;  (*'-•) . 

It  remains  to  find  the  equation  of  continuity.  This  may  bede> 
duced  geometrically  from  the  consideration  that  the  volume  of  an 
dement  of  the  fluid  remains  constant;  but  a  shorter  way  is  to  derive 
it  from  the  equation  of  continuity  as  it  occurs  in  ordinary  hydro- 
dynamical  investigations.  If  «  be  a  vdoclty  potential,  the  cquadoo 
of  continuity  for  incompressible  fluid  is 

ar;^  (f^  tf  »  «♦) +5^  (r  sin  «^r«^) 

The  dement  referred  to  in  this  equation  is  defined  by  r,  tf*  e^ 
r-^-ir.  tf+M.  ^+^  The  colatitudlnal  and  longitudinal  vdociffes 
are  the  same  for  all  the  dementary  prism  definted  by  9,  ^,  9+59. 

^+af,  and  the  sea  bottom.     Then  ^»g.  -  ^* 


>sm 


4'i 


and  the  sea  bottom.     Then  ^-gj,  ^^^^ 

and,  since  the  radial  vdodty  is  dtjdt  at  the  surface  of  the  ocean, 
whoe  r^a-\^t  and  is  aero  at  the  sea  bottom,  where  r«*a, 

we  have  y**^  jj*«    Hence,  integrating  with  respect  to  r  from 

r^a+Y  tor "O,  and  again  with  respect  to  i  from  time  f  to  the 
time  when  b,  {,  f  all  vanish,  and  treating  7  and  1)  as  small  compared 
with  0,  we  have 


to  sin  9+g(7l  sin  D  -i^im  sm  $)  -o. 


(16) 


This  is  the  equation  of  oontinuity,  and.  together  with  (15),  it 
forms  the  system  which  must  be  integrated  in  the  «.  _.  . 
general  problem  of  the  tides.  The  diflkulties  in  the  jS^'S^J: 
way  of  a  solution  are  so  great  that  none  has  hitherto  c««**'«7- 
been  found,  except  on  the  supposition  that  Tt  the  depth  of  the 
ocean,  as  only  a  function  of  latitude.    In  litis  case  (16)  becomes 


*«+sh^('y5»^*>+^-<>- 


(17) 


§  16.  AdapiaHom  to  Forud  OscUlcHons. — Since  we  may  suppose 
that  the  free  oscillations  are  annulled  by  friction,  the  solution  re- 
quired is  that  corresponding  to  forced  oscillations.  Now  we  have 
seen  from  (13)  that  e  (whkh  is  proportional  to  V)  has  terms  of  three 
kinds,  the  first  depending  on  twice  the  moon's  for  sun's)  hour-angle, 
the  second  on  the  hour-angle,  and  the  third  mdepcndcnt  thereof. 
Tbe  coefiidents  of  th^  first  and  second  vary  slowly,  and  the  whole 
of  the  third  varies  slowly.  Hence  e  has  a  semi-diumal,  a  diurnal 
and  a  long-period  tenn.  We  shall  see  later  that  these  terms  may 
be  expanded  in  a  sdries  of  approximately  scmi-diumat,  diurnal  and 
slowly  varying  terms,  each  of  which  is  a  strictly  harmonic  function 
of  the  time. 

Thus  according  to  the  usual  method  of  treating  osdllating  iiyitewn, 
we  may  make  the  foHowing  assumptions  as  to  the  form  of  the 
solution 

c  «  2c<  *■  Zc<  oos(aa//  4-^^  +■) 
b»b2<-2A<  cdsCaff/t-i-s^+i ' 
(  -  tbiXi  cos(2«//+**+< ' 
^•■Sbiyi  sin(2»/i-|-J^-t<i 

where  SI,  At,  x«,  yt  are  functions  of  colatitude  only,  and  ei.  Ac  are  the 
associated  functions  of  colatitude  corresponding  to  the  harmonic 
of  order  «  and  rank  s. 

¥<iir  the  semi-diurnal  tides  r«9  and  /  is  approximatdy  unity; 
for  the  diurnal  tides  r » 1  and  /  is  approximatdy  \  \  and  for  the  tides 
of  long  period  r*-o  wciAfn  a  small  fraction. 

Substituting  these  values  in  (17)  we  have 

*[sb  ^^'^^''*  ^  •^  +nfciy«+A*o]  -o.  (19) 

Then  if  we  write  «<  for  Ai— «,  and  put  m^t^fi,  cubstitution 
from  (18}  in  (15)  leads  at  onoe  to 


t*+a)  \ 


(i«) 


f*IhiXi—f  an  0  cos  nbtyt  -—  ^g^^Ktk, 


^  sin  f2(i9k-h/ cosiZltxi  * 


4m  sin 


{») 
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Solving  (ao),  we  have 

(rMi)(f -cos*  0)  -4J;[ai2^«»+7^M*] 

Then  subftituting  from  (31)  in  (19)  we  have 


} 


(ai) 


nJTtfSS  SZ L 


COS  d£6itii) 


9 


rjr 


i-4i»aZ(tti+<t}  "O. 


(22) 


Tliis  is  almost  the  same  as  Laplace's  equation  for  tidal  oscillations 
ift  an  ocean  whose  depth  is  only  a  (unction  of  latitude.  If  indeed 
we  treat  bi  as  unity  (thereby  neglecting  the  mutual  attraction  of 
the  water)  and  replace  £«<  and  £«»  by  «  and  e,  we  obtain  Laplace's 
equation. 

When  Mi  is  found  from  this  equation,  its  value  substituted  in  (21) 
will  give  Xi  and  Vi. 

S  17.  Zotud  Oscillations. — We  might  treat  the  general  harmonic 
oscillations  first,  and  proceed  to  the  zonal  oscillations  by  putting 
«so.  These  waves  are.  however,  comparatively  simple,  and  it 
is  well  to  begin  with  them.  The  zonal  tides  are  those  which  Laplace 
describes  as  of  the  first  species,  and  are  now  more  usually  called  the 
tides  of  long  period.  As  we  shall  only  consider  the  case  of  an  ocean 
of  uniform  depth,  y  the  de^th  of  the  sea  is  constant.  Then  since 
in  this  case  s^o,  our  equation  (22),  to  be  satisfied  by  tk  or  K — ei, 
becomes 


d 


y-cos««  J 


(23) 


Thi«  ma>  be  written 

where  A  is  a  constant. 
Let  us  assume 

ki'-CiPi,     et'BiPi 

where  Pt  denotes  the  «th  zonal  harmonic  of  cos  B.  The  coefficients 
Ci  are  unknown,  but  the  £i  are  known  because  the  system  oscillates 
under  the  action  of  known  forces. 

If  the  term  involving  the  integral  in  this  equation  were  expressed 
in  terms  of  diffcrcntiab  of  harmonics,  we  should  be  able  to  equate 
to  zero  the  coefficient  of  each  dPildB  in  the  equation,  and  thus  find 
the  conditions  for  determimng  the  C's. 

The  task  then  is  to  express '  ^^^  J   P*  *>"  ^  in  difTcrentjals 

of  zonal  harmonics. 

It  is  well  known  that  Pi  satisfies  the  differential  equation 


Therefore 


i(sin  fl^)  +f(*+i)P<  sin  »-a 


(H) 


■JcThI 


s»n>^'.  an<J 


Another  well-known  property  of  zonal  harmonics  is  that 

If  we  differentiate  (25)  and  use  (24)  we  have 

aJTi  V"a5 W)  +«C»+0/'<  Mn5-a 

Multiplying  (25)  by  un  0,  and  using  (26)  twice  over, 

Thtrcior^^'^r^^fPt  sin  Od0^^^_,^^^,) ^ 

\  P-i    , L.  rff <  .  I  dPu. 

"  I »(»+!)  '(2»-i)(2»T3J)"3r"* 


(25) 


(^ 


'(2i+l)(2i-\-3)    dB    • 

This  expression,  when  multiplied  by  4010/7  and  by  d  and  summed, 
is  the  second  term  of  our  equation. 


The  first  term  is 


2»*(C«-&)^. 


In  order  that  the  equatk>n  may  be  satinfied,  the  coefficient  of 
each  dPi/dB  must  vanish  Identically.  Aooordin^ly  we  multiply 
the  whole  by  y/ima  and  equate  to  zero  the  coefficient  in  question, 
and  obtain 


<^»-^+<2;-o&-3)"  1  /0+i)'(2^-i)W3)  I  ^' 


4fiia 


"•^r+i^rRJ"**^ 


<a7) 


This  equation  (37)  is  arolisable  for  all  values  of  s  from  i  to  iafini^p 
provided  that  we  take  Ct.  £^  CUi  fU  as  being  zero. 

We  shall  only  conader  in  detail  the  case  of  greatest  interest, 
namely  that  of  the  most  important  of  the  tides  generated  by  the 
attraction  of  the  sun  and  moon.  We  know  that  in  this  case  the 
equilibrium  tide  is  expressed  by  a  zonal  faarmouic  of  the  second  order } 
and  therefore  all  the  Bt,  excepting  Et,  are  zero.  Thus  the  equation 
(27)  will  not  involve  Et  la  any  case  excepting  when  ««2. 


[f  we  write  for  brevity 
the  equation  (27)  is 


In 
4Mia' 


Ctfa 


C«-, 


(2« 


(2»+3)W+5)"^^*+(«-3)(2^-i)    "*■ 
Save  that  when  ^-2,  the  right-hand  side  Is  hnEti^mOt  a  loiown 
quantity  ex  kypotkesi. 

The  equations  naturallv  separate  themselves  into  two  groups  in 
one  of  which  all  the  sufnxes  are  even  and  the  other  odd.  since 
our  task  is  to  evaluate  all  tlu:  C's  in  terms  of  Ea,  it  is  obvious  that 
all  the  Cs  with  odd  suffixes  must  be  zero,  and  we  are  left  to  consider 
only  the  cases  where  •"2,  4,  6.  &c 

We  have  said  that  C^  must  be  regarded  as  being  zero;  if  however 
wo  take 

C»--36nr£«/4««. 
•o  that  O  b  etsentially  a  known  quantity,  the  cquatioii  (36)  has 
complete  applicability  for  all  even  values  of  i  from  2  upwards. 

Tne  equations  are 

It  would  seem  at  first  sight  as  if  these  equations  would  -sufiioe  to 
determine  all  the  Cs  in  terms  of  Ct,  and  tnat  Ct  would  remain  in- 
determinate; but  we  shall  show  that  this  Is  not  the  case. 

For  very  large  values  of  <  the  general  equation  of  c<»iditk>a  (38) 
tends  to  aseatoie  the  form 

ci        'ma 

By  writing  successively  s+2,  «+4«  i^^  for  «  iti  this  equatiour 
and  taking  the  differences,  we  obtain  an  equation  from  which 
we  see  that,  unless  (h/Cm  tends  to  become  infinitely  smaU,  the  eoua- 
tions  are  satisfied  by  Ct^Ckn  in  the  limit  for  very  birge  values 
oft. 

Hence,  if  d  docs  not  tend  to  zero,  the  later  portion  of  the  series 
for  k  tends  to  assume  the  form  C«CP<-)-i'ift+i'(+4-..).  AH  the 
P*s  are  equal  to  uiuty  at  the  pole;  nence  the  hypotheius  that  C< 
does  not  tend  to  zero  leads  to  the  conclusion  that  the  tide  is  of 
Infinite  height  at  the  pole.  The  expansion  of  the  hei||;ht  of  tide  is 
essentially  convef]p;cnt,  and  therefore  the  hypothesis  is  negatived. 
Thus  we  are  entitled  to  assume  that  Ct  tends  to  zero  for  large 
values  of  >'.  ^ 

Now  writing  for  brevity 

fli-i/(2«-|-i)(af+3)«(af+5). 
we  may  pot  (38)  into  the  form 

(3.-3)(2»-l)  („'+,)(:„-+3> 

By  successive  applications  of  this  formula  we  may  wrire  the  tvht- 
hand  side  in  the  form  of  a  continued  fraction. 
Let 


Then  we  have 


or 
Thus 


(3.'-3)3i-i)-TKr' 

Ci/fil4-(3S-l)(2t  +  0JC<. 


Ci-3.5jrtc;;  Ci«j.5.7.9Kyr4a; 

If  we  assume  tiiat  any  of  the  higher  Cs,  soch  as  ^4  or  Cv%i  is  of 
negligible  smallness,  all  the  continued  fractions  K%,  Ka,  K%,  &c.. 
may  be  computed;  and  thus  we  find  all  the  CTs  in  terms  ct  ^  whch 
is  equal  to-3^^4ma.  The  lieight  of  the  tide  is  therefore 
given  by 

^■■ZA<cos(2ff//-|-a) 
It  is  however  more  instructive  to  express  f^  as  a  multiple  of  the 


95© 
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equnibrhtmitde  <*  which  ia  as  ve  know  equal  to  BtPt  cot  (2»/i+«). 
Wbenoe  wefind 

The  ntinifaer/  ic  a  fraction  such  that  \U  neciprocal  is  twice  the  number 
of  sidereal  ckys  in  the  period  of  the  tide.  The  greatest  value  of  / 
is  that  appertaining  to  the  lunar  fortnightty  tide  (Mf  in  notation 


of  harmonic  analysis),  and  in  this  case /is  in  round  numbers  1/28. 
or  more  exactly  /'  « •00153.  The  ratio  of  the  density  «-  of  sea-water 
to  i  the  mean  density  ofthe  earth  is  '18093;  which  value  gives  us 


*i -I -^-'89144- 


The  quantity  m  is  the  ratio  of  equatorial  centrifugal  force  to  gravity, 
and  IS  equal  to  1(289.  Finally,  yja  b  the  depth  of- the  ocean 
expressed  as  a  fraction  of  the  earth's  radius. 

vVith  these  numerical  values  Mr  Hough  has  applied  the  solution 
to  determine  the  lunar  fortnightly  tide  for  oceans  of  various  depths. 
Of  his  results  we  give  two: — 

Firsi,  when  7  -*  7260  ft.  ••  1210  fathoms,  which  makes  nl^ma  « 1/40, 
he  finds 

b  "^  ( •2669/'t—  i678F4+'048sPt-.-oo8  i?i  H"0009PM*'O00i?ja».} . 

If  the  Iguilibrium  theory  were  true  we  should  have 

thus  we  see  how  widely  the  dynamical  solution  differs  from  the 
equilibrium  value. 

Secondly  when  7*58080  ft.»968o  fathomt,  and  t/ima^ij^ 
he  finds 

b  -p- 1  •72o8Pt — 0975P4+«O048P4  -  -oooiPg . . .  | 

From  this  we  see  that  the  equilibrium  solution  presents  some  sort 
of  approximation  to  the  dynamical  one;  and  it  is  clear  that  the 
equiliDrium  solution  would  be  falriy  accurate  for  oceans  which  are 
still  quite  shallow  when  expressed  aa  fractions  of  the  earth's  radius, 
although  far  deeper  than  the  actual  sea. 

■  The  tides  of  long  period  were  not  investigated  by  Laplace  in  this 
manner,  for  he  waa  of  opinion  that  a  very  small  amount  of  friction 
would  tnffice  to  make  the  ocean  assume  its  form  of  equilibrium. 
In  the  arguments  which  he  adduced  in  support  of  this  view  the 
friction  contemplated  was  sudi  that  the  integral  effect  was  propor- 
tional to.the  velocity  of  the  water  relatively  to  the  bottom.  It  is 
Eobable*  that  proportionality  to  the  square  of  the  velocity  would 
,ve  been  nearer  the  truth,  but  the  distinction  is  unimportant. 
'  The  most  rapid  ^  the  oscillations  of  this  class  is  the  lunar  fort« 
nightly  tide,  and  the  water  of  the  ocean  moves  northward  for  a  week 
and  then  southward  Tor  a  week.    In  oscillating  flrystems,  where  the 


Now  in  order  that  the  result  contemplated  by  Laplace  may  be  true, 
the  friction  must  be  such  that  the  moaolus  of  decay  is  short  compared 
with  the  semi-period  of  oodUation.  It  seems  certain  that  the 
friction  of  the  ocean  bed  would  not  reduce  a  slow  ocean  current 
to  one-third  of  its  primitive  value  in  a  day  or  two.  Hence  we 
cannot  accept  Laplace's  discussion  as  satisfactory,  and  the  inves- 
tigation which  has  just  been  given  becomes  necessary.    (See  {  34). 

I  18.  Tesseral  OsttUatious.'-'The  oscillations  which  we  now  have 

.  to  consider  are  those  in  which  the  form  of  surface  is 

TnaMmnw  expressible  by  the  tesseral  harmonics.    The' results  will 

^**^         be  applicable  to  the  diurnal  and  semi-diurnal  tides — 

DiMfiM.      Laplace's  second  and  third  species. 

If  we  write  c^s/f  the  equation  (2a)  becomes 

^r  (mn0^-i-9CMB)xbtui\     (c  cos  ^+<*  cosec  o)  Ztim 
HI         i"-«*  cosF  $         J  "^^  fi~0*cotfe 

+^8inm«-0.  U9) 

If  we  write  D  for  the  operation  sin  0^,  the  middle  turn  nay  be 

arranfed  in  the  form' 

<rcot»(g+^way(XM«)    ^ 

Theref oce  on  iniikiplying  by  rin  0  the  equation  becomea 

0-'CO,t)[V+/j^^'^^  -(2iM.)+^ri..«»Zh-o.    (30) 
We  now  introduce  two  auxiliary  functions,  sach  that 

-CI?-^cge*)*+(j"-««co^«)*.  (31) 

It  is  easy  to  prove  that 
<P+#ooa#)(Z)-rc»#)-Z?*-J^4^iin«#+(^-e;oosJtfU   /    x 

•) -!?■-*•-#  ain«  •-!-(«•-•»  cosF  e).  \  ■^' 


(36} 


C38) 
(39) 
(40) 


(17-9  ooa0)(Z>+«  cos 


Also 

U>+«  00a  f)(^->«*  co#  #) «-  (!•--«*  00^  #)(D+(r  coa  #}« 

+ag'maf9cMe*.  (33) 

Now  perform  D-f «  ooe  f  on  (31),  and  use  the  first  of  (32)  and  (33). 
and  we  have 

(D+9  cos  $)(tbiud  -a>*-J«+-ff  sin*  «+^-««  cxmV)«. 

-|-(j«-««  cos»  e)(P+9  cos  e)^+3o*  sinV  cos  «  ♦.      (34) 

The  functions  ^  and  4  ace  as  yet  indeterminate,  and  we  may 
impose  another  condition  on  them.    Let  that  condition  be 

C/>'-x*+9  sin'  9)« «  -a«*  sin* «  COS  f  «.  (35) 

Then  (34)  may  be  written 

Substituting  from  this  in  (30),  and  unng  the  second  of  (32), 
function  ^  disappears  and  the  equation  reduces  to  * 

(/?«-««-if  sin*  9)*+^  sin«  $  rik<-0. 

Since  by  (35)-*'cos^«*-J5^(^-^+#  nn**)*.  (30  may 
be  written 

llnut  -  [z>-#  ooe  «+fs^(^-i»+<r  sin*  •)]  ♦+!»♦.  (37) 

The  equations  (35),  (36)  and  (37)  define  ^  and  ^,  and  furnish 
the  equation  which  must  be  satisfied. 
If  we  denote  cos  tf  by  m  the  zonal  harmonics  are  defined  by 

The  following  are  three  well-known  properties  of  sonal  harmonics : 

(.•+i)Pw-(»+i)»P<+«fi-i -o. 

If  J^^  «i^  arc  the  two  tesseral  harmonics  of  order  i  and  i«nk  s, 
at  is  also  known  that 

Let  us  now  assume 

Ai-CjP',    WE'^^,    f-SflJi^,    ♦-2^i»;. 

These  must  now  be  substituted  in  our  three  equations  (35),  (36). 
(37),  and  the  result  must  be  expressed  by  series  01  the  P\  functions. 

It  is  dear  then  that  we  have  to  transform  Into  Pi  functions  the 

following  functions  of  Pj,  namely 

5^(I>«-i«i^^sin«5)Pj.    cos«Pj, 

[d-#  cos  •+J^C^-*«+<r  sin*  0)]n 

If  we  differentiate  ^8)  s  times,  and  express  the  result  by  meana 
of  the  operator  Z>,  we  find 

(|}i-5t)p.+,(i^.,)/>.  rin«  •«o.  (42) 

Again,  differentiating  (39)  s  times  and  using  (40),  wc  find 

(i-i+i)P:^,-(2«+0  cos  $  Pj-l.(i+j)P',,-o.  (43) 

Lastly,  differentiating  (41)  once  and  using  (38),  (40)  and  (43) 

^^"    21-I-1    ^« 2.'+i     ^-»-  ^^^ 

By  means  of  (42),  (43)  and  (44)  we  have 

5^(I>«-i«i^^  «i»*  •)P:-[-f(.--|-l)i^4rlP:. 

3l2l+l)  *^ 

Therefore  the  equations  (33),  (36),  C37)  give 

x[«:i  -,(.+,)+,ip:-i.2<r«/j:  |  itLp._^+irj^p*^  |  j  «o. 


i-H 
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«• 


of  ^  la  ach  oTuwin  mnt  vinuti.    T^Hrlt 

-*fl.-H(i'+i)l+^<T-<^ 

]f  we  eliiniiate  the  ■'»  imd  ^b  rrom  the  tlunf  eqiutloa 
iTiiiii  al  the  Gnt  two,  m  £ad 

■ben  


r  apfmncbee  to  equ«Utv  w 

The  aauttian  (fU  for  tbc  luccenve  C>  it  avulsbk  Cor  all  valua  a 
i  prnnded  that  C^  E.,,  C^  &  an  le^uded  a>  baatf^ 

the  tvn  eiriei  nujr  be  uwKl  indqieiideDily  cl  one  inoiber.  Is 
deed,  H  ws  (lull  (TF  immidutdy,  the  leriB  with  odd  Riffiiea  an 
•aliified  by  pulling  all  Ihe  C>  wilb  odd  uiSiB  len>  lor  the  ok  o 
■ucb  oacEUatJoiia  ai  may  be  geoeratcd  by  the  attnctioiia  at  the  mMI 


., ^.     — -w  enuDibfiuin  tide  i*  wch  that  aP  the 

£;.  enxpling  ii.  are  icro. 

Fit  the  diuiml  tidei  i-i.  i-i,  and  /  a  appnmiinatcly  equal 
to  )■  Hence  ill  ihe  £;,  eicefning  £).  are  too.  Since  in  scilber 
cue  b  there  any  E  with  an  odd  Mffii,  *e  need  only  corakkr  thoae 


if  condition  amoncat  the  Ct  would  be  of  general  appti- 

l>  Pt.  Vi  do  not  occur  in  any  of  the  equilioni.  and 
uy  vbitTarily  define  then  aadeaodnf  nniiy,  althDagb 
□imulae  for  (  aod  *  would  give  A^  o(W  valoaa. 


Wilh  Ihii  defioillonlbe  eqiutlon 

C^C^~L:C,+C,C!„-»(»-1  Of  l» 
It  may  be  proved  ai  in  IhecaieDrihetideiof  long  pcnod  that  we 
written  .u  t  e  ona  c;^.-_^^, 

■-"IT  ,  p^a^^ 

and  by  ncctaBive.app1icai]ori»  tJu.  right-hand  tide  tnaiy  be  ctpte&spd 
Heoco  our  equatjoa  may  be  written 


<-.aiidC;--^Jl 


— ^™w+^+d[flyi+^i':+^W...] 


idatiaaiUp  between  the  true  dyiunlcal  tidt  ud  the  eqidbbtlu 

fnna  B  tonwia  equinkiM  to  thia  Ur  Hough  fiada  lot  the  lua 
•emtdiurnal  tide  (i-a),  ru  a  iHsf  mo  hi'ionulTjj- ^5), 

TM.  lonoula  tboi  

and  haa  »'4l87  lit 

■  direct "  u  the  ^ 
equUlbtiDm  tide. 


9r  the  tide  it  "  inverted," 


•in  >4X*-4lS7  ia  ooly  5^3.  K  foUowa  Ibu 
.  lohr  tidea  wouU  bare  a  raaga  hall  aa  grcAt 
FuRhet,  dace  Ibe  hoar  ddn  are  "  inolcd  " 

-^"  apriiw  tide  would  occur  at  qoaciac  voos 

tide  at  full  nidchaHe. 

eample  tnm  asuaaat  duae  eoapiMM  by  Jdr 
laa  (<  96to  bthoot  (v/taa-lg),  he  tedi 

fc-^  J  l-T***^- -oeoSTil  +  ■o*H«i'I. . .  j . 
'  At  the  equator  iIr  lidet  an  "  tfircct "  and  have  a  laiitt  ol  1-^nsi* 
great  aa  the  tquilibrium  tide.    1b  Ihii  caie  the  tidei  appredinal* 
m  type  to  thoae  cl  the  equilibfium  theory,  although  at  the  tquuor, 

the  dium)  lidea,  lot 
:nl.— The  cqutllbllDiB 


Id  the  tolar  " 
id  neap  th' 
W._^gftec 


■arly  twice  the  nuige. 


leaHoa  which  Will  appear  from  the  f oUoi 
I   to.  pifiul  rtit  appriaimaUly  a 


Now  the  hoght  (f  tide  li  ^ven  by 

b-ii::^cotCiV-^-^*}. 

and  the  problem  ia  to  evaluate  tba  conattnti  C\- 

ir  poanble  uippoie  that  >  m  alio  nim^  d  by  a  wngle  ton  lika 
chat  which  repTbentf  c,  10  that 

b  -  31^  lin  »  coa  »  ooa(l.(«-M+.). 
Then  Ibe  difftfential  et^uatioa  (22)  to  be  aatlsSed  becooct 

»M-iifeM  7-5.  ■)-2,'-S,\ 

■»-4wn""'o> 

•here  ii  it  written  fat  brevity  in  place  of  tia  «  cot  ft 
tJov  when/iarifanuriyai^lo  ^,  it  may  ba  proved  by  actnd 

difereiitiation  that  the  eapuMMPw  inwde  the  lumcheta  |     |  vanlihet 
identictlly.indihe  equation  isda^  taCi-o. 
We  tbut  find  that  In  iMi  CUE  the  difenmial  equatioB  i>  MtMM 
ciltitlaii  of  WBIerJevcI.     UntheiwDrdiwanachLapbce'i 


tide*.    There  an.  It  ia ^ 

In  reality  /It  Dot  lifonutly  1  Itmnt  for  SHitide  called  JTil  and 
there  will  be  a  imall  don^  tidt.  The  tuatrdinnal  tide  ciUrd  0 
hat  been  evaluated  tar  vatiBB  dcptha  of  ocao  by  Mr  Hough  asd  > 


1  Ctom.— Mr  Hough  "  I  I  tht 
irTous  fypet  of  IrH  fladlMoq  of  the  orvn.  Thnr  bit  vtfy  eooi- 
ex.  and  cooBil  ol  wttlvard  mvei  tvfi  taitwin]  want  of  wry 
iilout  periodi.  He  tads' at  wai  to  be  opccted.  that  if.  fat  aa 
xaB  ol  givni  ikpth,  a  fm  vnve  very  nearly  cdnctdea  hi  pnw 
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TIDE 


with  th«  (ofoed  lunar  or  tobr  mve,  the  actual  tide  ia  lamly  aug- 
mented. Thus,  for  example,  (or  an  ocean  of  39,000  ft.  in  oepai  tne 
•olar  semi-diurnal  tide  would  have  a  height  at  the  e9uator  335  times 
as  great  as  the  equilibrium  height,  and  would  be  mvotcd  so  that 
low  water  would  agree  with  the  nigh  water  of  the  equilibrium  theory. 

The  general  outcome  of  the  discussion  is  that  it  is  impossible  to 
foresee  the  height  of  any  forced  tide-wave  by  mere  general  mspcction. 
If  this  is  so  in  the  simple  case  of  an  ocean  of  uniform  depth,  how  much 
more  must  it  be  true  of  oceans  oC  various  depths  mtcmipted  by 
continents? 

I  ai.  St^biiUy  tf  the  Ocean. — ^Imagine  a  ^obe  of  density  i,  aur* 
rounded  by  a  spherical  layer  of  water  of  density  #.  Then,  still 
maintaining  the  spherical  hgure,  and  with  water  still  covering  the 
nucleus,  let  the  layer  be  dispuuxd  sideways.  The  force  on  any  part 
of  the  water  distant  r'  from  the  centre  of  the  water  and  r  from  the 
centre  of  the  nucleus  is  \war'  towards  the  centre  dl  the  fluid  sf^ere 
and  \w{h--c)r  towards  the  centre  of  the  nucleus.  If  A  be  greater 
than  9  there  is  a  force  tending  to  carry  the  water  from  places  where 
it  is  deeper  to  places  where  it  is  shallower;  and  therefore  the  equili- 
brium, thus  arbitmrily  disturbed,  is  suble.  If.  however,  I  is  km 
than  tf  (or  the  nucleus  lighter  than  water)  the  force  ia  such  that  it 
tends  to  carw  the  water  from  where  it  is  shallower  to  where  it  is 
deeper  and  therefore  the  equilibrium  of  a  layer  of  fluid  distributed 
over  a  nucleus  lighter  than  itself  is  unstable.  As  Lcm^  Kelvin 
remarks,*  if  the  nucleus  is  lighter  than  the  ocean,  it  will  float  in 
the  ooean  with  Sart  of  its  surface  dry.  Suppose, 
f!f^!^.  again,  that  the  fluid  layer  be  disturbed,  so  that  its 
1  !:'"***  equation  is  f"a(i -!-«),  where  i<  is  a  surface 
*■"■'*       harmonic  of  degree  •';    then  the  potential  due  to  this 

^Xi  73?i  *<»  ^iid  the  whole  potential  is 


4«te* ,  4*y  o*^ 


If,  therefore,  9/(3*+i)  is  greater  than  H,  the  potential  of  the  forces 
due  to  defonnacion  is  neater  than  that  due  to  the  nucleus.  But 
we  have  seen  that  a  doonnatioft  tends  to  increaae  ttadf  by  mutual 
attraction,  and  therefore  the  foicea  are  such  as  to  increase  the 
deformation.  If,  therefore,  «"K3*+i)(.  all  the  deformationa 
■p  to  the  tth  am  unstable,  but  the  (»+i)th  is  stable.'  If,  however, 
#  DC  less  than  t,  then  all  the  defomuttions  of  any  order  are  such  that 
there  are  positive  foioea  of  restitntion.  For  our  present  purpose 
it  suffices  that  the  equitibrium  b  at^ile  when  the  fluid  is  lighter  thaa 
the  nucleus. 

1 23.  Prtoessum  and  NitbUia».''Sappo&6  we  have  a  plaiMt  covered 
wiu  a  shallow  ocean,  and  that  the  ocean  is  set  into  tMcillation. 
Then,  if  there  are  no  external  disturbing  forces,  so  that  the  oscilla- 
tipns  are  "  free,*'  not  *'  forced^**  the  resultant  moment  of  momentum 
of  the  planet  and  ocean  remains  constant.  And,  since  each  particle 
of  the  ooean  executes  peripdic  osdllations  about  a  mean  position, 
it  follows  that  the  oscilfatipn  of  the  ocean  imparts  to  the  solid  earth 
oscillations  such  that  the  resultant  moment  of  momentum  of  the 
whole  system  remains  constant.  But  the  mass  of  the  ocean  being 
very  small  compared  with  that  of  the  planet,  the  component  angular 
velocities  of  the  planet  necessary  to  counterbalance  the  ihoment  of 
momentam  of  the  oadUatioBs  of  the  sea  are  veiy  small  compared 
with  the  component  angular  velocities  of  the  sea,  and  therefore  the 
disturbance  01  planetary  rotatioa  due  tooceanic  reaction  is  negligible. 
If  now  an  external  disturbing  force,  such  aa  that  of  the  moon,  acts 
on  the  system,  the  resultant  moment  of  momentum  of  sea  and  earth 
is  unaffected  by  the  interaction  between  them,  and  the  precesstonal 
and  nutational  couples  are  tlie  same  aa  if  sea  and  earth  were  rigidly 
connected  toaether.  -Therefore  the  additions  to  these  couples  on 
account  of  tidal  oscillation  are  the  oouplca  due  to  the  attraction  of 
the  moon  on  the  eocoess  or  defideacy  of  water  above  or  below  mean 
sea-level.  The  tidal  oscillations  arc  very  small  in  height  compared 
with  the  equatorial  protuberance  of  the  earth,  and  tlie  deniity  of 
water  is  Aths  of  that  of  surface  rock;  hence  the  additional  couples 
are  very  small  compared  with  die  couples  due  to  the  mooa's  action 
^  ..  on  the  solid  equatorial  protuberance.  Therefore  pre« 
^*^?^*'*^cesaioa  and  nutation  take  place  senribly  as  though  the 
^"ITI*  eea  were  congealed  in  its  mean  ppsitioa.  if  the 
TStaSm  o«M  be  regarded  as  frictki,nleel,tl»princ^ 
iBMmmM  *^^  "'  t*^^  t*^*^  insensible  additional  couples  musk 
be  periodic  ia  time,  and  thus  the  corrections  to  nutation 
musk  consist  of  aeim<diunial,  diumal  and  fortnightly  nutations  of 
absolutely  insensible  magnitude^  We  shaU  have  much  to  say  below 
on  the  resultaof  the  introduction  of  friction  into  the  conception  of 
tidal  oscillations  aa  a  biancfa  of  speculative  astronomy. 

i  23.  Some  Phmm$una  of  Tides  in  Rheri. — ^As  a  oonnderable  (Alt 
of  our  practical  knowledge  of  tides  is  derived  from  observations 
la  estuaries  and  riven,  we  shaU  state  the  results  of  an  investigatioo 
of  waves  whk:h  travel  along  a  shallow  canal,  and  we  referthe  reader 
to  the  article  Waves  for  the  mathematical  invtstigarions  on  which 
they 


It  mast,  be  nemiiMl  ^  whon  the  profile  of  a  wave  doea'not . 

sent  the  simple  harmonic  form,  it  is  convenient  to  analyse  its  abaipe 
into  a  series  of  partial  waves  superposed  on  a  fundamental  wave; 
and  generally  the  principle  of  harmonic  analysis  is  adopted  in  which 
the  actual  wave  is  regarded  aa  the  sum  of  a  number  of  simple  waves. 

Suppose  that  the  water  is  contained  in  a  straight  and  shallow  caaal 
of  unitorm  depth  A,  and  that  at  one  end  the  canal  debouches  on  to 
the  open  sea.  Suppose  further  that  in  the  open  sea  there  is  a  forced 
oscillation  of  water  level,  giveo  by  this  formula 

v-ZTsinui 
where  « ia  the  elevatkm  of  the  water  at  time  i  above  iu  mean  level. 
2wln  the  period  of  the  oscillation  and  H  the  amplitude  0^  the 
oscillation. 

Waves  will  deariy  be  transmitted  along  the  canal,  and  the  problem 
is  to  obtain  a  formula  which  shall  represent  the  oscillations  of  levd 
at  any  distance  x  measured  from  the  mouth  of  the  canal. 

The  mathematical  investigation  shows  that,  if  t  denotes  gravity, 
the  formula  for  the  oscillation  of  water  level  at  the  point  defloed 
by  X  is 

»-*"  -('-Tij)  +^*'«-  »('-:nis) 

The  second  of  these  terms  is  proportional  to  x,  and  if  the  canal 
were  infinitely  long  it  would  become  infinite.  The  difliculiy  thus 
occasioned  may  be  eluded  by  supposing  the  canal  to  debouch  on  a 
second  sea  in  which  a  second  appropriate  oscillation  b  maintained. 
In  actuality  frictiop  gradually  annuls  all  motion,  and  no  such  difli- 
culty  arises. 

The  first  term  of  the  formula  is  called  the  fundamental  dde.  the 
second  gives  what  Is  called  the  first  over-tide;  anc^ further  approxi- 
mation woiM  give  second  and  thinl  over-tides,  &c  AU  the  over- 
tides  travel  op  the  river  at  the  same  rate  as  the  fundamental,  but 
they  have  double,  treble.  Quadruple  frequencies  or  "  speeds,"  and 
the  ratio  of  tho'ainplitude  ot  the  first  over-tide  to  the  fundamental  is 

3ff  nx 

As  a  numerical  example,  let  the  range  of  tide  at  the  river  mouth 
be  20  ft.,  and  the  depth  of  the  river  50  ft.  The  "  speed  "  of  the  semi- 
diurnal tide,  which  is  an  angular  velocity,  b  38-9$^  per  horror  1/1-9 

radians  per  hour;    Vgfc**37  miles  per  hour;  hence ^  i/rX'tii*' 

Therefore  xt  miles  up  the  river  the  over-tide  is  i/io3i  of  the  funda- 
mental and  has  a  range  of  3  ft.  If  the  river  shallows  very  gradually, 
the  formula  will  still  hold,  and  we  see  that  the  height  of  the  over- 
tide  varies  as  (depthM* 

Fig.  6*  read  from  left  to  right  exhibits  the  progressive  change  of 
shape.    The  steepness  of  the  advancing  crest  shows  that  a  shorter 


>  Thomson  and  Tait,  VaL  PJul.  I  816. 
:  *  Compare  an  important  paper  by  H.  Poincarfi,  In  Acta  mtflk. 
(1385).  7:^4-   -. 


(From  Airy'k  TUa  ud  ir«Mf .) 

Fig.  6.^Tide  Wave  in  Riven. 

time  elapses  between  low  to  high  water  than  inversely.  The  same 
investigation  shows  that  the  law  of  the  ebb  and  flow  of  currents, 
mentioned  in  )  3,  must  hold  good. 

The  second  law  of  waves  in  rivers  to  which  we  draw  attention 
relates  to  the  effects  produced  by  the  umultancous  propagalton  into 
shallow  water  of  two  waves  of  different  periods.  It  appears  that  the 
effect  is  not  simply  the  summation  of  the  two  separate  waves. 

Suppose  that  at  the  mouth  of  the  river  the  oscillation  of  the  open 
sea  is  represented  by 

^mffi  sin  Hit+Ht  sb  (ny+O- 
Then  we  find  that  at  distance  s  from  die  river's  mouth  the  wave  is 
given  by  the  formtda 

,-^,  sin  «.(/-;^+^.tin  [".('-.7^)  +^] 


Hiffi  »i  "H  w» 


+'^ 


xsin 


-^'^'•>»[<-+-'('-;si)+']- 

The  first  two  terms  give  us  the  two  waves  just  as  if  each  existed  by 
itadf.  The  third  and  fourth  terms  give  the  results  of  their  combina- 
tion, and  are  called  "compound  **  udes,  the  first  being  a  summation 
tide  and  the  second  a  difference  tide. 

As  a  numerical  exami)le,  suppose  at  Che  mouth  of  a  river  50  ft. 

deep  that  the  solar  aemi-diurnal  tide  has  a  range  iHfA  ft.,  and 

the  lunar  semi-diurnal  tide  has  a  range  3Hi*"i3;     then  iii+«t 

■  59/57  radians  per  hour,  and  <ii'iii*l/57  radteos  per  hour,  and 

as  before  ^  gh»2j  miles  per  hour. 

With  these  figures 

3g|Fiiii-j-iH_„   i__ 

43rvir^*"i7o'* 

MM  ^1      -  ■  I  •  '" ' 

'  From  Airy's  Tides  and  Waets,  with  omission  of  part  whkh  wan 
erroneous. 


TIDE 


uiioD  of  tiM  Bm  ov 

valcr-nurk  ii  iSfcIcd  lo  t  tli|ht  tetal 
ioequalicy  itpaaentcd  by  Ibe  lut  una 


— Wg  have  -^ 
autthem 


t  U- OntiiH  ^Iki  IMU.— Wg  have  Hn  in  (  13  tltU  tiK  pBtB- 

tul  of  tbg  tidi  gtnfrwing  tans  at  the  ddob  coiuUu  o(  three  uraa, 
<VQ  bcinc  ipproviiuicly  Kmi-diunul,  one  epfiraiinutdy  dlunaL 

ths  noaii  in  rigt"  hczcibiiii  •nd  in  dKliutiDii  u^thc  vsrsbility 
oJ  pvmUu.  now  of  ihc^  tImB  duin  al  ikibb  ia  nrnfkly  hannoDK 
in  (inw.  Tbe  like  ii  (In  inw  sJ  Oh  ppuotid  gf  tbi  vui'i  tidt- 
RiMT*iin[  torn,    la  tlM  nctbod  U  Winnk  *'^|!j>*  «  ooncciva 

develaped  in  ■  ■ericn  of  Isnu  tadi  nraiHtinf  of  ■  ODaUDI  [dtta- 
mJMibf  Ibe  alementi  ol  Iha  phmt'i  orbit  aiiil  tbc  Dbliqaity  Dllhe 
ecliptic)  nnikiplicd  by  ft  aiiniile  hunonic  functioD  «  the  time; 
Thut  in  place  of  tbe  tbrea  tim  ol  tb*  potaatial  at  devdopcil  in 
I  i3wehnv*(nlDiletnil^loaE  lariHaltiinHloioacfaoftlitlhnr 
temu.  The  loai  ol  alnplidty  m  Ibe  enpniiiwi  (or  tbg  forcsa  b 
fu  moce  tbu  muttrbakKad  by  the  ^w  ol  hcilhy  Ik  Ibe  di*- 
cimiDB  a(  tbe  oacOlation*  of  tbe  ntcr.  Thit  fadGty  atiiH  (rom 
tbe  dymnicai  PTfaidnlo  of  Icread  oai:UIUioii>,_iiliidi  n  have  ei- 

tbat  each  indii^dital  tonn  of  tbe  barouucoevelopnKfit  ol  tbe  tide- 
■coentiiil  (orcet  corrvepofidi  to  an  oKDUtlon  o(  Ibe  wet  of  tbe  vme 
period,  but  the  amplitudB  and  phaH  ol  llut  oadlUIion  moll  depend 

analytic  or  bnrinoaic  metbod^  t 


c  metbod^  thfn.  mniMiiu  the  tkde  at  any  port 

from  tbeoratiol  coniideratiaru.  but  wboee  ampl-"™' ■*  -^ 

■re  found  (rom  obeervuion.  Foilunately  the  i 
the  lidil  loiva  conVEisB  wilb  auffident  npidily  u  pennlt  u>  to 
COmtder  only  ■  nndetmtc  numbcf  of  hanaDoic  tcrma  la  the  Kricn, 
Now  it  lenna  Ukdy  that  the  cnmctiou  which  haw  been  ap^ied 
tn  the  UK  ol  the  older  eynlhetic  method  mijht  havebeea  ckilbal  in  a 
dLon  ■tiajactory  and  auccinct  (aatbeiantial  fofia  had  bveetiaaion 
fint  curied  out  the  hamKHiie  devdofmbait.  In  thia  article  n 
■hall  ihorion:  in*cn  hlHoty  and  cone  back  OB  die  nmbctlc  raetbod 
from  the  analytic,  and  altol]  ahow  how  the  fonutilae  of  conwtlfM 
allied  in  harmonic  laagiaafc  may  lie  laada  eoaipanble  with  them 


;cs. 


y™?"    node^.  whkh  camnlete  I 

J3f '       iSowlt  haa  bean  loimd  ^——, 

application  of  the  hanaonic  metbad,  to  loiiov  tag  ^n- 
tbetlc  plan  lo  Ibe  extent  ol  ctaaalfylni  tofether  tenna  whoae  nrioda 
difler  only  in  cnnatqiience  of  the  movement  of  the  Diaon'i  noiln,  and 
al  the  lame  time  to  connivv  that  then  b  a  atnal]  vajiabUity  in  tbe 
bieniity  ol  ibe  lenmtlni  Iorcl 

I  35.  Dmittmna  1/  EtniUtrhim  Tlittrf  if  Tida  ta  nrwu  ^ 
On  EHmnili  4r  <*•  OrMi.-~Withln  the  limita  at  ow  dirnoaal  we 
cannot  do  moR  than  indicafe_  the  procagaM  to  be  foUowad  in  thia 

Y-^(,aif  ,-11. 
aod  In  (la)  that 

"         3  3 

where  Ki,  Mi.  Mt  and  ti  f,  f  an  rauctivily  tha  dbactloa  oodaea 
nferred  to  ajne  fixed  ui  tbe  canli  ef  iIk  moon  and  of  a  Pbca  on  tbe 
earth't  turface  at  which  tha  potanlkl  Fli  IE.  ba  ar^ud.  At 
auch  a  place  the  ndlui  vector  p  It  equal  to  ■  tha  auth'a  ndhit. 


Lat  tha  WM  Gaad  Ib  tba  earth  ba  tahea  u  ioOow  I  the  aiit  C 
the  north  polar  aait;  tbe  aila  A  thn»h  the  KRh'i  centn  and  a 
point  on  (he  equator  on  Ibe  tunc  meridiaa  at  the  place  of  obecrv^ 

tioB;  Iheaiia  Balrighl  angletto  the  other  Iw ■"  — -iJ  " 

Then  if  X  be  tha  latitude  of  iht  phue  of  ot 


With  dm  nJuB  wc  havi 

+i(i-aio'xW 
In  ^.  7  let  ABC  be  tbe  u      '     ' 


M,-<otlcti.t-<-iInlilnvcoa/    .ecial)7«»(i|-I) 

+«>>i/cotu-W), 
Mt-  -coaliinx+ilaIcoaxcoaf--CD^(/rinU-l) 

-aui>)/wo(i+D, 
H,-alBltin/  -1  tin  iioia  )Jainl. 

When  tbeae  EipiHBoaa  an  Hibtthuted  In  W~Uf.  MiH., 
M,'+M^-iM^.  it  b  clear  that  the  firtt  will  have  leimi  in  the 
cminea  of  l(x-[),  If.  iti+fl;  the  "xond  hi  aiuea  of  x-H.  x, 
x-'ril:  tad  the  third  m  coa  aj.  logithcT  wtlh  a  tam  dependiD( 

X  1  [!<!i!3]'M,.  V  -  [!!1^]'m.  Z  -  [^^y^. 

ie  hinar  tidO'ttiHratbit  potonU  M   jj^^ 
Qt>-V>) +*i  a.X2  P-mlM. 


-ir^*"" 


ipprar  DumericaUy 
•tZ  (uncliong  m 
le  aiTumentt  of  the 
anb't  roiatioD.  tbe 

'.  forced  Dtdllitlons, 
laMd  by  Iha  (orcet 


nr  let  JP-I",  )(Z, 
-cqigctivtly  BtBiiltt 

g-V      XZ      ,  _ .  (X'-I-V-Jg) 


but  lyffcnni  (nna  them  in  that  the  arfuoenC  o(  each  ji^M« 
d(  the  ainple  lime-hajmonict  haa  ■ome  angle  lubcncted  fv>ara«y 

from  it.  and  that  Ibe  term  ia  mukiplied  by  a  numerical  Pbh 
actor.    Then,  if  (  be  {rarity  and  li  tbe  height  of  tide 
at  Ibe  place  of  obaervation,  we  miin  have 

h  -  jH  coe-X  Oe-n+d»  i«a+  |(l-*i^ipP+^-»»)].(t«) 
The  factor  T^(  may  be  man  coovniiiitlrwikta^dJV  when 
U  b  the  eanh'i  mam.  It  haa  beea  ao  cluaeD that,  if  tbe  equnibrium 
theory  el  lidca  were  fnlhUed,  with  water  onwfag  tbe  whole  earth, 

tte  numerical  t^3an  in  the  »-f4  (uKtkraa  wobM . 

be  each  nnlEy  and  the  altenlloaa  al  phaae  would  be!„^~^ 

)-thi>)i,lt  Igllowstbat,  wbM  ia  tha  Htlm  hiBit- '*'**' 
pban  It  a  hlth-wMn  nnrth  al  a  eotalo  critical  latknde,  it  b  lov- 
wataraa  thacnpeicte  lidad  thaljiaialM:   and  tb*  aame  b  Itih 
d  (ha  aaulliem  heinlaph— ■    It  b  beat  to  adopt  a  nVon  lytcaH 
for  the  whole  eaith.  aad  ta  n^id  bl(h4ida  aod  U(h-walar  aa 
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ooaaentaneoiMin  theequtftorial  belt,  and  of  opposite  tne«ii{ng>  outside 
the  critical  btitudei.  We  here  conceive  tht  function  always  to  be 
written  i-"Mn*  X,  so  that  outside  the  critical  latitudes  hign-tide  b 
We  may  in  continuing  the  development  write  the 


X-V-Z  functions  in  the  fonn  appropriate  to  the  equilibrium  theory 
with  water  covering  the  whole  earth,  for  the  actual  case  it  is  only 
then  necessary  to  multiply  by  the  reducing  factor,  and  to  subtract 
the  phase  alteration  <.  As  these  are  unknown  constants  for  each 
place,  they  would  only  occur  in  the  development  as  symbols  of 
quantities  to  be  deduced  from  observation,  it  will  be  understood, 
tnenefore,  that  in  the  following  schedules  the  "  argument  "  is  that 
part  of  the  arvument  which  is  derived  from  theoryi  uie  true  complete 
argument  bong  the  "argument"  — k.  where  k  b  derived  from 
observation* 

Up  to  this  point  we  have  supposed  the  moon's  longitude  and  the 
eartn's  positbn  to  be  measured  from  the  "intersection";  but  in 
order  to  pass  to  the  ordinary  astronomical  formulae  we  must  measure 
the  longitude  and  the  earth's  position  from  the  vernal  equinox. 
Hence  we  determine  the  longitude  and  right  ascension  of  the  inter- 
section "  in  terms  of  the  longitude  of  fhe  moon's  node  and  the  in- 
clination of  the  lunar  orbit,  and  introduce  them  Into  our  formulae 
for  the  X^-Z  functions.  The  expressions  for  the  functions  corre- 
sponding to  solar  tides  may  be  written  down  by  symmetry,  and  in 
tnis  case  the  intersection  b  actually  the  vernal  equmox. 

The  final  result  of  the  process  sketched  b  to  obtain  a  series  of 
terms  each  of  which  is  a  function  of  the  elements  of  the  moon's 
or  sun's  orbit,  and  a  function  of  the  terreatrial  latitude 
of  the  place  of  observation,  multiplied  by  the  cosine 
of  an  an^e  which  increases  uniformly  with  the  time. 
We  shall  now  write  down  the  result  m  the  form  of  a 
schedule^  but  we  must  first'  state  the  notation  employed:  t,  e, ■> 
eccentricities  of  lunar  and  solar  orbits;  /.w "obliquities  of  equator 
to  lunar  orbit  and  ecliptic;  p,  ^^  "longitudes  of  lunar  and  sobr 
perigees,  or,  0^  "hourly  increments  of  p,  p,\  s,  ft  "moon's  and 
sun's  mean  loi^tudes;  v,  f  "houriy  increments  of  s,  k;  /"local 
mean  solar  time  reduced  to  angle;  y-~ii*I5*  per  hour;  X" 
latitude  of  place  of  observation;  (,  r"loi^tude  in  lUnar  orbit, 
and  KJl  of  the  intersection;  JV"loi^tudc  of  moon's  node;  •" 
inclination  of  lunar  orbit.  The  "  speed  "  of  any  tide 
b  defined  as  the  rate  of  increase  of  its  argument,  and  b 
expressible,  therefore,  as  a  linear  function  of  7,  q,  a,  0; 
for  we  may  neglect  m,  as  being  very  small. 

The  following  schedules,  then,  give  h  the  height  of  tide.  The 
arrangement  b  as  follows.    First,  there  b  a  universal  coefficient 

J-^  f  ~j  *a,  which  multiplies  every  term  of  all  the  achedulcB.  Secondly, 

there  are  genenl  coeffidenta,  one  for  each  schedule,  viz.  cofk  for 
the  semi-diumal  terms,  sin  2X  for  the  diurnal,  and  )— |  sin'  X  for 
the  terms  of  long  period.  In  each  schedule  the  third  column,  headed 
"  coefficient,"  gives  the  functions  of  /  and  t.  In  the  fourth  column 
b  ^ven  the  mean  semi-range  of  the  corresponding  term  in  numbers, 
which  U  approximately  the  value  of  the  coefficient  in  the  first  column 
when  /"»;  but  we  pass  over  the  eicplanation  of  the  mode  of 
computing  the  values.  The  fifth  column  contains  arguments, 
linear  functions  of  <,  h,  St.  p,  r,  (.  In  [A,  1.]  2i-\-2ih—r)  and  in 
[A,  ii.]  t-\-{h-'w)  are  common  to  all^the  arguments.  The  argu- 
ments  are  grouped  in  a  manner  convenient  for  subsequent  coraputa* 
tlon.  Lastly,  the  sixth  is  a  column  of  speeds,  beuig  the  hourly 
increases  of  the  arguments  in  the  preceding  column,  estimated  in 
degrees  per  hour.  It  has  been  found  practically  convenient  to 
denote  each  of  these  partial  tides  by  an  initial  letter,  arbitrarily 
chosen.  In  the  first  column  we  give  a  descriptive  name  for  the  tide, 
and  in  the  second  the  arbitrarily  chosen  initiaL 

The  schedule  for  the  solar  tides  is  drawn  up  in  precisely  the  same 
manner,  the  only  difference  being  that  the  coefficients  are  absolute 
constants.  In  order  that  the  comparison  of  the  importance  of  the 
solar  tides  with  the  lunar  ouy  be  complete,  the  same  univeraal 

corilkieiu  |^  f  |j  *a  b  retained,  and  the  special  coefficient  for  each 

term  b  made  to  involve  the  factor  ^.  Here  r^ "  A,  m,  bdng  the 
•un'smaaa.  With 

To  write  down  any  tem,  take  the  universal  eoeffideDt*  the 
feneral  coefficient  for  the  class  of  tides,  the  special  coefficient,  and 
multipljr  by  the  coaine  of  the  argament.  The  result, 
taken  with  the  poeirive  sign,  b  a  term  in  the  egutlibrhim 
tide,  with  water  covering  the  whole  earth.  The  transi- 
tion to  the  actual  case  oy  the  introduction  of  a  factor 
and  m  delay  of.  pbaae  (to  be  derived  from  ofaeiervation) 
has  been  already  explained.  The  som  of  all  the  terms  b  the 
complete  expresaion  for  the  height  of  tide  h. 

It  must  be  lemarked  that  the  achedule  of  tides  b  here  lai^dy 
abridged,  and  that  the  readcc  who  desiiaa  fuller  information  must 
refer  to  the  Bni,  Assoc  Report  for  1883,  or  vol.  t.  of  G.  H.  Darwin's 
Samlsfi€  Paptrs,  v  to  Harris's  Uamual  of  Tiies. 
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i. — Semi-diurnal  Tides;  General  Coefficient " cos'  X. 


Dncfipuvc 
Nmml 


Loni-nbr't 
floaar     f 


ciDptl 


K, 

N 


♦  l«eosi*l 


■oueao 

■08706 


ArgiuwDt 


't(i-0 


-1(» -«-(»-#) 


per 
Hour. 


ii. — Diurnal  Tides;  General  Coefficient  "sin  3X. 
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tii.— Long  Period  Tides;  General  Coefficient  )— |  sia'X. 
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B.—ScheduU  of  Sobir  Tides. 
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L — ^Semi-diurnal  Tides;  General  Coefficient  "Oos^X. 
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ii.->Diunial  Tides;  General  Coeffident  "sia  3X. 
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ill. — Long  Period  Tides;  General  Coefficient  - 1  —  J  «n*X 
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From  the  fourth  columns  we  see  that  the  coefficients  in  de- 
scending order  of  magnitude  are  Mi,  Ki  (both  combined),  Si, 
O,  Ki  (lunar),  N,  P,  Ki  (solar)  Ki  (both  combined),  ^.^^^ 
K.  (lunar)  Mf.  Q.  K.  (sobr),  Ssa.  SUZac 

The  tides  which  we  omit  from  the  schedules  are  ^^m^ 
rebtively  unimportant,  but  nevertheless  commonly  ^* 
evaluated  in  accurate  tidal  work,  are  all  lunar  tides,  via,  the  fottow- 
ing  semi-diurnal  tides,  the  smaller  elliptic  tide  L,  the  larger  and 
smaller  evectional  tides  *^  X,  the  variational  tide  11.  Also  the  fol- 
lowing diamal  tides,  viz.  the  smaller  elliptic  tide  Mi,  a  tide  of  speed 
Y+7-0  called  \.  Abo  amongst  the  tides  of  long  period,  the 
luni-solar  fortnightly  catDed  MSf. 

The  tides  depending  on  .the  fourth  powter  of  the  moon'a  parallax 

^The  mean  valueof  tfabcoefiicicntis  i(i  +t<')<<  ~|Bia'i)(l  >  faiiiS*) 
«*J5,aad  the  variabte  partisappnudqiately  -(1  -Firi^)  sint  cos  sslew 
cosMCoaiyf*'^  4««8oQ»i^.. 
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arbe  from  the  potential  Vm^  (|  coo*  i -f  eoo  f).   IHoy  py 

rise  to  a  sniall  dinmaf .  tide  Mi,  and  to  a  tmall  ter-diiinial  tide  Ma; 
but  ve  ahall  not  give  the  analytical  development. 

S  86.  0ver-Tid4S,  Comp<m»d  Tidts  and  UeUtmHopttA  r«to;— 
We  have  in  |  33  stated  results  derived  from  dynamical  theory  as 
ODmuTifcM.  ^^  over-tides,  which  represent  the  change  dt  pn>61e 
uvmi^iimm.  ^j  ^  wave  as  it  advances  in  shallow  water.  The  only 
tides  in  which  it  has  hitherto  been  thought  necessary  to  xcjirescnt 
this  change  of  form  belong  to  the  principal  hinar  and  principal 
solar  scries.  Thus,  besidca  Uie  fundamental  astionoraioal  tidies 
Ml  and  Si,  the  over-tides  M«  M«»  M«  and  S^^  St  are  usually  deduced 
by  harmomc  analysis. 

Compound  tides  have  been  also  referred  to  in  S  23;  they  represent 
a  result  of  the  combination  of  two  waves  of  different  speeds  tiavd- 
■■■  .-^  ling  through  shallow  water.  On  oombiniag  the  ^eeds 
TMn  ^  ^^^  important  tides»  it  will  be  found  that  there  is 

*'"'*  in  many  cases  a  compound  tide  which  has  itself  a  q>eed 

identical  with  that  of  an  astrooomacal  w  meteorolosical  tide.  We 
thus  find  that  the  tides  O,  Ki,  P.  Ma.  Mf,  Q,  Mi,  L  are  liable  to 
•erturbation  in  shallow  water.  We  refer  to  the  £rik  Ass4fc,  Rgport 
for  1883  or  to  Harris's  Manual  for  a  schedule  with  initials,  of  the 
compound  tides  which  are  usually  evaluated. 

Ait  tides  whose  period  is  an  exact  multiple  or  aubraultiple  of  a 
mean  solar  day,  or  of  a  tropical  vcar,  are  affected  by  meteorological 
conditions.  Thus  all  the  tidea  of  the  principal  solar 
astronomical  series  S»  with  speeds  y^n,  ^^~7^\ 
3(t  —1)),  &c.,  are  subject  to  more  or  lev  metcoroiQgical 
j>erturDation.  An  annual  inequality  in  the  diurnal 
aieteorological  tide  Si  wiU^  aUo  give  rise  to  a  tide  y  —2n,  and 
this  will  be  fused  with  and  inaistinguishabte  from  the  astronomical 
P;  it  will  also  give  rise  to  a  tide  with  speed  y,  which  will  be  in- 
distinguishable from  the  astmnomical  part  of  K|.  Similarly  the 
astronomical  tide  Ka  may  be  perturbed  by  a  semi*amiual  inequalitv 
in  the  semi-diurnal  astronomical  tide  <rf  speed  2(7— ii)*  Altnougn 
the  diurnal  tide  Si  or  7— ij  and  the  aemi-anoual. and  annual  tkws 
of  speeds  2i|  and  n  are  all  quite  insensible  as  ari^ng  from  astronomical 
causes,  yet  they  have  heea.  (ouhd  of  suffictenf  importance  to  be  coii< 
sidered.  The  annual  and  semi-annual  tides  are  of  enormous 
importance  in  some  rivers,  representing  in  fact  the  yeariy  flooding 
in  the  rainy  season.  Jn  the  reduction  of  these  tides  the  ai]guments 
of  the  S  series  are  /,  2/,  3/,  &c.,  and  of  the  annual,  semi-annud, 
ter-annual  tides  A,  2/k,  3/k  As  far  as  can  be  foreseen,  the  magni- 
tudes of  these  tides  are  constant  from  year  to  year. 

§  27.  0»  Ub  Fonn  9f  PresenUaitn  4/  RtsuiU  of  Tidal  Obstmtkons.-^ 
Supposing  II  to  be  the  speed  of  any  tide  in  degrees  per  mean  solar 
..  hour,  and  <  to  be  mean  solar  time  elap«ng  since  o^  of 
i^'ut  ^^^  ""'  ^y  ^  {"^y)  ^  yc^  of  continuous  observatioq, 
m ■"m  \fc^  ^c°  ^^  immediate  result  of  harmonic  analysis  is  to 
IzSlfr  obtain  a  hei^t  R  and  an  angle  r  such  that  the  height 
'*'**^    of  this  tide  at  the  time /is  given  by 

Reo6(ii<*r}> 
R  is  the  semi-range  of  the  tide  (say)  tn  British  feet,  and  f  Is  an  ftngk 
auch  that  tfn  b  the  time  elapsing  after  0^  of  the  first  day  until 
it  b  high  water  of  thb  partkmlar  tide.  It  is  obvious  that  f  may 
have  any  value  from  o*  to  36o^  and  that  the  results  of  the  analysts 
of  successive  years  of  observation  will  not  be  comparable  with 
one  another  when  presented  in  this  form. 

But  let  us  suppose  that  the  results  of  the  analyns  are  presented 
in  a  number  of  terms  of  the  form 

fHcos(r-f»-«), 

where  7  is  a  linear  function  of  the  moon's  and  sun*s  mean  longl- 
tvdes,  the  mean  longitude  of  the  moon's  and  sun'9  perigees,  and 
PhtMtfkMm'  ^^  ^^'^  mean  solar  time  at  the  place  of  observation, 
yJJ2  '  reduced  to  angle  at  15*  per  hour.  V  increase*  wril- 
CaatiM^tM.  fonnly  with  the  time,  and  its  rate  of  increase  per 
moan  solar  hour  is  the  »  of  the  first  method,  and 
is  called  the  speed  of  the  tidci  It  is  supposed  that  u  stands 
for  a  certain  function  of  the  longitude  of  tne  node  of  the  limar 
orbit  at  an  epoch  half  a  year  later  than  0^  ot  the  first  day.  Strictly 
speaking,  iT  should  be  taken  as  the  same  function  of  the  longitude 
of  fbe  moon's  node,  varying  as  the  node  moves;  but,  as  the  varia- 
tion IS  but  small  in  the  coUme  of  a  year,  u  may  be  treated  as  a 
constant  and  put  equal  to  an  avemfor  value  for  the  year^  which 
average  Jiralue  is  taken  as  the  true  value  of  «  at  exactly  mid  year 
Togetnel  K-|-ai  constitute  that  function  whkh  has  been  tabulated 
as  the  "  argument "  in  the  schedules  of  }  25.  Since  V-f  a  are 
together  the  whole  aiifument  according  to  the  eouilibrium  theoiy 
of  tides,  with  sea  covering  the  whole  earth,  it  folkiws  that  c/n  is 
the  lagging  of  the  tide  which  arises  from  kinetic  actH>fi,  friction  of 
the  water«  imperfect  elasticity  of  the  earth,  and  the  distribution 
of  land  It  is  supposed  that  H  Is  the  mean  value  in  Brirish  feet  of 
the  seml-tangeol  the  particular  Hde  in  question;  f  is  a  numericat 
factor  of  augmentation  or  diminution,  due  to  the  variability  of 
the  obliguity  of  the  lunar  prbit.  The  value  of  f  is  the  rat»  of  the 
'*coeflkMnt"  in  the  third  column  of  the  preceding  scheduler  to 
the  mean  value  of  the  same  term.  It  is  obvk>us,  then,  that,  if  the 
tUnt-obserwitiena  ate  touistent  from  year  to  year,  H  and  «  Aoald 


«ome  dub  tlw  osbm  fram  each  year's  redocthMW.  It  la  only  when 
the  results  are  presented  in  such  a  form  as  this  that  it  wOl  be  possible 
to  judge  wheuicr  the  harmonic  analyaiB  is  yielding  satisfactory 
results.  This  mode  of  giving  the  tidal  resiuta  ia  also  essential 
for  the  use  of  a  tide-predu:ting  machine  fsee  1 8). 

We  must  now  show  how  to  determine  H  and  k  from  R  and  f .  It 
is  clear  that  H  ■■  R/f ,  and  the  determination  of  f  from  the  schedules 
depends  on  the  evaluation  of  the  mean  value  of  each  of  the  terma 
in  the  schedules,  into  which  we  shall  not  enter.  If  V»  be  the  value 
of  Kat  0^  of  the  first  day  when  I  is  sero,  then  deariy 

eoihat  «-{-+Ko+i». 

Thus  the  rule  for  the  determination  of  «  Is:  Add  to  Urn  odfas  s/ 

t  the  value  of  th4  argument  at  c^  oftkefirU  day. 

The  results  of  harmonic  analysis  are  usually  tabulated  by  givint 
H,  c  under  the  initial  letter  of  each  tide;  the  raults  are  thus  oon- 
parable  from  year  to  year.^  For  the  purpose  of  using  j^^. 
the  tide-predicting  machine  the  process  ol  determining  f-nofimmta 
H  and  «  from  R  and   f  has  simply  to  be  reversea,     ^"""" 
with  the  difference  that  the  .instant  oi  time  to  which  to  refer 
the  argument  is  o^  of  the  first  day  of  the  new  year,  and  we  must 
take  note  of  the  different  values  of  u  and  f  for  the  new  year.   Tables* 
have  been  computed  for  f  and  u  for  all  longitudes  of  the  moon's 
node  and  for  each  kind  of  tide,  and  the  mean  longitudes  of  mooA, 
sun,  and  lunar  perigee  may  be  extracted  from  an^  ephemeriai 
Thus  when  the  mean  semi-range  H  and  the  retardation  k  of  any 
tide  are  known  its  height  may  be  computed  for  any  instant.    The 
sum  of  the  heights  for  all  the  principal  tides  of  course  gives  the 
actual  height  oiwater. 

§  28.  Numeriad  Barmonic  Analysis.-^The  tide^uge  furnishes 
us  with  a  continuous  graphical  record  of  the  height  of  the  water 
above  some  loiown  datum  mark  for  every  instant  of    T^^mtmrnrnt 
time.     The   first   operation    performed    on   the  tidal   IjjSm^ 
record  is  the  measurement  in  feet  and  dedmalaof  the  cJ^rn, 
height  of  water  above  the  datum  at  every  mean  solar 
hour.    The  period  chosen  for  analysis  is  about  one  year  and  the 
first  measurement  corresponds  to  noon. 

If  T  be  the  period  of  any  one  of  the  dhimal  tides,  or  the  doable 
period  of  any  one  of  the  semi-diurnal  tides,  it  approximates  more 
or  less  neariy  to  2d  sdar  hours*  and,  if  we  divide  it  into  24  equal 
parts,  we  may  speak  of  each  as  a  T-hour. 

The  process  of  harmonic  analysis  consists  of  finding  the  aveniM 
height  of  water  at  each  of  the  24  T-hours  of  the  T-day,  but  we  shall 
not  go  into  the  way  in  which  this  may  be  done.'  It  must  suffice 
to  say  that  it  depends  on  the  fact  that  in  the  long  run  any  given 
T-hour  will  fall  at  all  houre  of  any  other  special  day. 

The  final  outcome  is  that  we  obtain  the  height  of  water  at  each 
of  the  24  T-hours  of  a  T-day,  freed  from  the  influence  of  all  the  other 
tides,  we  may  see  that  it  is  thus  possible  to  isolate  the  T-tide. 
When  this  has  been  done  let  t  denote  T-tirne  expressed  in  T-hour% 
and  let  a  be  I5^  "Rien  we  express  the  height  Jl  as  given  by  the 
averaging  process  above  indicat«l  by  the  formula 

&«A«-f  Ai  cos  n<  +  B|  sin  M-I-Ai  cos  snf-l-Bi  sin  2fil+  .  .  «• 
where  /  is  0,  1,  2. .  .  .  23. 

See  the  article  Harmonic  Analysis  for  the  numerical  processes 
by  which  At  Ai,  Bi.  At,  Bt,  &c.,  may  be  evaluated.  It  is  obvioua 
that  such  a  formula  as  A  cos  nZ-f-B  un  tU  may  easily  be  reduced  fe* 
the  form  R  ens  (fil— t)  An  actual  nuroericaf  example  of  harmonic 
ana^sis  of  tidal  observations  is  given  in  the  Admiralty  SeieutiXc 
Manual  (18S6)  in  the  article  "Tides,"  or  G.  H.  Darwin's  Stieu^ 
Paperit  vol*  !• 

v.*— Stnthbtic  Mbtbod 

%  29.  On  the  Method  and  Notation,— The  general  nature  of  the 
synthetic  method  has  been  already  explained;  we  now  propose 
to  show  how  the  expressions  for  the  tide  may  be  developed  from  the 
result  as  expressed  in  the  harmonic  notation.  If  it  should  be 
desired  to  make  a  comparison  of  the  results  of  tidal  observation 
as'  expressed  in  the  synthetic  method  with  those  .of  the  harmonh. 
method,  or  the  converse,  or  to  compute  a  tide- table  from  the  har- 
monic constants  by  reference  to  the  moon's  transits  and  the  declina- 
tions and  parallaxes  of  sun  and  moon,  analytical  expressions  founded 
on  a  procedure  indicated  in  the  following  sections  are  necessary. 

In  chapter  iv.  the  mean  semi-range  and  angle  of  retardation  of 
any  one  of  the  tWcs  have  been  denoted  by  H  and  «.  We  shall 
here,  however,  require  to  introduce  several  of  the  H's  and  %\  into 
the  same  expression,  and  they  must  therefore  be  distinguished 
from  one  another.  This  may  in  general  be  done  conveniently^  by 
writing  as  a  subscript  letter  the  initial  of  the  corresponding  tide; 
for  example  H.,,  jcmWiII  be  taken  to  denote  the  H  and  «  of  the 
lunar  tide  M|     This  notation  does  not  suit  the  Ka  and  Ki  tides, 

» See,  for  example,  a  collection  of  results  by  Bawd  and  Darwin, 
Proc  Ray  Sec.  (1885).  No.  239,  and  a  more  extensive  one  in  Harris's 
Manual. 

*  Report  on  Harmonic  Analysis  to  Brit.  Assoc.  (1883).  and  more 
extended  table  in  Baird's  Mmual  of  Tidal  Obsertahon  (London. 
1887). 

'  See  Darwin's  Tides  for  an  account  without matbcAiMlca 
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with  much  eompletenMe  in  the  wntbetie  method.  la  the  tide- 
tables  of  the  British  Admiralty  «e  find  that  the  tides  at  some  ports 
are  "  affected  by  diuroal  inequality**;  such  a  statement  may  be 
inteipreted  as  meaning  that  the  tides  are  not  to  be  predicted  by 
the  information  given  in  the  so-called  tide-table.  The  diurnal 
tides  are  indeed  complex,  and  do  not  lend  themselves  easily  to  a 
complete  synthesis.  In  the  harmonic  notation  the  three  important 
tides  are  Ki.  O,  P.  and  the  lunar  ^rtion  of  Kt  is  neariy  equsl  to  O 
in  height,  whilst  ne  solar  portion  is  nearly  equal  to  P.  A  complete 
synthesis  may^  be  carried  out  on  the  lints  adopted  io  tieadog  the 
semi'diumal  tides,  but  the  advantage  of  the  plan  is  lost  io  conse- 
quence of  large  oscillations  of  the  amplitude  through  the  value  teio* 
so  that  the  tide  is  often  represented  by  a  negative  quantity  multiplied 
by  a  circular  function.  It  is  best,  then,  only  to  attempt  a  partial  syn- 
tncds,  and  to  admit  the  existence  of  two  diumal  tideSb  One  of  these 
«iU  be  a  tide  consisting  of  Kr  and  P  united,  and  the  other  will  be  O. 

We  shall  not  give  the  requisite  formulae,  but  refer  the  reader  to 
the  BriL  Assoc.  lUpori  for  1883.  A  Aumerical  exam[:4e  is  given  in 
the  Admiralty  Manual  for  i886w 

9  33-  On  the  Reiuctum  4>f  Obstroattam  cf  Hig^  und  Low-Water.* — 
A  continuous  register  of  the  tide  or  observation  at  fixed  intervals 
of  time,  such  as  each  hour,  is  certainly  the  best;  but  for  the  adequate 
use  of  such  a  record  some  plan  analogous  to  harmonic  analysis  is 
necessary.  Observations  of  high-  and  low-water  only  have,  at  least 
until  recently,  been  more  usual.  In  the  reduction  the  immediate 
object  is  to  connect  the  times  and  heights  of  high-  and  low-water 
with  the  moon's  transits  by  means  of  the  establishment,  age  and 
fortnightly  Inequality  in  the  interval  and  height  The  rcterence 
of  the  tide  to  the  establishment  is  not,  however,  scientifically 
desirable,  and  it  is  better  to  determine  the  mean  estabti^ment, 
which  is  the  mean  interval  from  the  moon's  transit  to  high-water 
at  spring  tide,  and  the  age  of  the  tide,  which  is  the  mean  penod  from 
full  moon  and  change  <h  noon  to  spring  tioe. 

For  these  purposes  the  observations  may  be  conveniently  treated 
graphically.*  An  equally  divided  faorieontal  scale  is  taken  to 
<b«Aak«i  "sp'^sent  the  twelve  hours  of  the  clock  of  civil  time, 
nmurm^mm  '^"'^'•d  to  the  time  of  the  port,  or — more  accurately— 
JT^^vt"*' arranged  always  to  show  apparent  time  by  being  fast 
BttabUeb*  ^^  "'^^  ^  ^^  eauation  of  time ;  this  time-scale  represents 
memt,  A&  ^^  time-of<lock  of  the  moon's  transit,  either  upper  or 
lower.  The  scale  is  perhapa  most  conveniently  arranged 
in  the  order  V,  VI,. .  .XII)  I . . .IHL  Then  each  interval  of  time 
from  transit  to  high- water  is  set  off  aa  an  ordinate  above  the  corre- 
sponding time-of-clock  of  the  moon's  tranat.  A  sweeping  curve 
is  drawn  nearly  through  the  tops  of  the  ordinates,  so  as  to  cut  off 
minor  irregularities.  Next  along  the  same  ordinates  are  set  off 
lengths  corresponding  to  the  height  of  water  at  each  high-water. 
A  second  similar  figure  may  he  made  for  the  interval  ami  height 
at  low'water.  In  the  curve  of  high-water  intervals  the  ordinate 
corresponding  to  XII.  is  the  establishment,  since  it  gives  the  time 
of  high-water  at  full  moon  and  change  of  moon.  Tl^t  ordinate  of 
high-water  intervals  which  is  coincident  with  the  greatest  ordinate 
of  hffih-water  heights  gives  the  mean  establishment.  Snce  the 
mooiTs  transit  falls  about  fifty  minutes  later  on  each  day,  in  setting 
off  a  fortnight's  observations  there  will  be  about  five  days  for  each 
four  times-of-clock  of  the  upper  ttandt.  Hence  in  these  figures 
we  may  regard  each  division  of  the  time-ecale  I  to  If,  II  to  III, 
&c.,  as  representing  twenty-five  hours  instesd  of  one  hour.  Then 
the  distance  from  the  greatest  (tfdinate  of  high-water  hdghts  to 
XII  is  called  the  age  of  the  tide.  From  these  two  figures  the  times 
and  heights  of  high-  and  low^water  may  in  eeneral  be  predicted  with 
fair  approximation.  We  find  the  time-of<nx:k  of  the  moon's  upper 
or  lower  transit  on  the  day,  correct  by  the  equation  of  time,  read 
off  the  corresponding  heights  of  high-  and  low-water  from  the  figures, 
and  the  intervab  being  also  read  off  are  added  to  the  time  of  the 
moon's  tranat  and  give  the  times  of  high*  and  low-water.    At  all 

Krts  there  is,  however,  an  irregularity  of  heights  and  intervals 
tween  suooessive  tides,  and  in  consequence  of  this  the  curves 
present  more  or  less  of  a  sigxag  appearance  .  Where  the  rigza^  is 
perceptible  to  the  eye,  the  curves  must  be  smoothed  by  drawing 
them  so  as  to  bisect  the  zigsigs,  because  these  diumal  inequalities 
will  not  present  themselves  sunilarty  in  the  future.  When,  as  in 
some  equatorial  ports,  the  diumal  tides  are  laige,  this  method  of 
tidal  prediction  tails  in  the  simple  form  explained  above.  It  may 
however  be  rendered  applicable  by  greater  elaboration.' 

Thb  method  of  working  out  observations  of  high-  and  low-water 
was  not  the  eariiest.  In  the  Micanique  CUeste,  bks.  i.  and  v„  Laplace 
treats  a  large  mass  of  tidal  observations  hv  dividing  them  into 
classes  depending  on  the  configurations  of  the  tide-generating 
bodies.  Thus  he  separates  the  two  syrygial  tides  at  full  moon  and 
change  of  moon  and  divicfes  them  into  equinocrial  and  solstitial 
tides.     He  takes  into  consideration  the   tides  of  several  days 

*  Poanded  on  Whewell's  artkle  "  Tkies,*'  In  Admiralty  Manual 
(ed.  1841),  and  on  Airy's  "  Tides^and  Waves,"  in  Ency.  Metrop. 

>  For  a  numerical  treatment,  see  Direaionsjor  Reducing  Tidal 
Obsemtiums^  by  Commander  Biirdwood,  R.N.  (London,  1870). 

*G.  H.  Darwin  *' On  Tidal  PMdtetkm,"  PkU.  Tnms.  (189O.  vol. 
189  A. 
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•mfcMdof  tfaeae  cMfignmsm.  He  goes  thRWgb  thie  tides  at 
quadratures  00  the  some  general  plan.  The  effects  of  declination 
and  parallax  and  the  diumal  inequalities  are  similarly  „_.  ^  _ 
treated.  Lubbock  (PAd.  Transu  1831,  seq.)  improved  the  f  •JJI*  •* 
method  of  Laplaoe  by  taking  into  account  all  the  ob-  7^?!?°^ 
served  tides,  and  not  merely  those  appertaining  to  certain  JJJJJJJ 
ponfiguiBtioML  He  divided  the  observationa  into  a  bum-  '''^"^ 
berotdaases.  First,  the  tides  are  separated  into  parcels,  one  for  each 
month ;  then  each  poscel  is  sorted  according  to  the  hour  of  the  moon's 
transit.  Another  classification  is  made  aooording  to  d«::fination; 
another  according  to  parallax;  and  a  last  for  the  diumal  inequalities. 
This  plan  was  fdlowed  in  treating  the  tides  of  London.  Brest.  St 
Helena,  Plymouth,  Portsmouth  and  Sheeroesa.  Whewell  (PAiA 
TVsnr.,  1834,  seq.)  did  much  to  reduce  Lubbock's  results  to  a  mathe- 
matical form,  and  made  a  highly  important  advance  by  the  intro- 
duction of  graphical  methods  by  means  of  curves.  The  method 
explained  above  !a  due  to  him.  Airy  remarks  aX  Whewell's  papers 
that  they  appear  to  be  "  the  best  specimens  of  reduction  of  new 
observatiotts  that  we  have  ever  seen.*' 

VI.— -TrOAL  DSFOKHATIOK  OP  TBB  SOUO  EaKTB 

S  34.  ElasUc  r<^.— The  tide-generating  potential  varies  as 
the  square  of  the  distance  from  the  earth's  centre,  and  the  correspond* 
ing  forces  act  at  every  point  throughout  ita  mass.  So 
solid  matter  possesses  the  property  of  absotute  rigidity, 
and  we  nuist  therefore  admit  the  probable  existence 
of  tidal  elastic  deformation  of  the  solid  earth.  The  problem  of 
finding  the  sute  of  strain  of  an  elastic  sphere  under  given  stresses 
was  first  solved  by  C.  LamA;  *  he  made,  however,  but  few  physkal 
deductions  from  his  solutioiu  An  independent  solutioo  was  found 
by  Lord  Kelvin,*  who  drew  some  interesting  ocmclusioaa  concerning 
the  earth. 

His  problem,  in  as  far  aa  it  is  now  sAatcrial,  is  aa  followa.  *let 
a  sphere  of  radius  a  and  density  w  be  made  of  dastic  material 
whose  bulk  and  rigidity  moduli  are  k  and  %  and  let  it  be  subiected 
to  forces  due  to  a  potential  iier  unit  volume,  equal  to  mr'fsiA'X—  k)i 
where  X  is  latitude.    Then  it  is  required  to  find  the  strain  of  the 

Shere.  ^  We  refer  the  reader  to  the  original  sources  for  the  methods 
solution  applicable  to  spherical  shells  and  to  solid  spheres.  The 
investigation  applies  either  to  tidal  or  to  rotational  stressca.  Io 
the  case  of  tiacs  r<-|NK/c*.  m  and  c  being  the  noon's  mass  and 
distance,  and  in  the  case  of  rotation  t"  —  i*^,  »  beiog  the  angular 
velocity  about  the  polar  axis.    The  equation  to  the  surface  is  found 

In  most  solids  the  bulk  modulus  is  considerably  larger  than  the 
rididity  modulus,  and  in  this  discussion  it  is  sufficient  to  neglect  n 
compared  with  k.  With  this  approximation,  the  eUlpticlty  r  of 
the  surface  becomes 


19» 

Now  suppose  the  spheie  to  be  endued  with  the  poner  of  gravitation, 
and  write 
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where  g  Is  gravity  at  the  surface  of  the  globe.  Then,  if  there  wtttf 
no  elasticity,  the  elliptidty  would  be  given  by  e^rf^,  and  without 
gravitation  by  <«*T/r.  Alio  It  may  be  proved  in  several  ways  \hnU 
gravity  and  daaticity  co-operating, 

--      y     „^        '     . 

If  II  be  the  rigidity  of  steel,  and  if  the  globe  have  the  sire  and  mean 
denrity  of  the  earth.  r/9<-2,  and  with  the  rigidity  of  glass  r/ga>  ]. 
Hence  the  ellipticity  of  an  earth  of  steel  under  tide-generating  force 
would  be  i  of  that  of  a  fluid  earth,  and  the  fraction  for  glass  would 
be  |.  If  an  ocean  be  superposed  on  the  globe,  the  visible  tide  will 
be  the  «ccess  of  the  fluid  tide  above  the  solid  tide.  Hence  for  steet 
the  oceanic  tides  would  be  reduced  to  },  and  for  glass  to  1  of  the 
ti<^es  on  a  rigid  earth. 

It  Is  not  possible  in  generiJ  to  compute  the  tides  of  an  ocean  \y\ne 
on  an  unyielding  nucleus.  But  Laplace  argued  that  friction  wouTd 
cause  the  tides  of  long  penod  ($  17)  to  conform  to  the  eouilibrium 
law,  and  thus  be  amenable  to  calculation.  Acting  on  this  belief, 
G.  H.  Darwin  discussed  the  tides  of  long  period  as  observed  duiiiv 
33  years  at  various  ports,  and  fbund  them  to  be  |  as  great  as  on  an 


neariy  the  same  result.'     But  aa  Laplace' 
argument  appears  to  be  unsound  (f  17),  the  conclusion  seems  to 
become  of  doubtful  validity.   Yet  subsequently  Lord  Rayleigh  showed 

*  TUorie  math,  de  r&astUiti  (1866).  p.  srj. 

*  Thomson  and  Tait,  NaL  Phil.  fiS  73*-737  and  833-842,  or  Phil. 
Trans.  fi863).  pt.  ii.,  p.  583.  Compare,  however,  J.  H.  Jeans,  PkU, 
TruHS.  (1903),  201  A.  p.  157. 

*  Thomson  &  Tait.  Nat.  PkU,  (  843. 

'  Beitr&ge  %ur  Geophysik  (1907)  ix.  41. 
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that  the  tnmmcm  In  th«  ooenn  of  cpatiamtal  banien  wnM  have 
the  lame  effect  as  that  attributed  by  Laplace  to  friction,  and  thus 
he  re-establishod  the  foundneaa  oi  the  rewk.* 
*  A  wholly  independent  estimate  doived  from  what*  ia  called  the 
variation  of  latitude  also  leads  to  the  same  oondusioo,  namely  that 
the  earth  is  about  as  stiff  as  steel.' 

The  theory  of  the  tides  of  an  elastic  planetjnvcs.  mulaiis  mutandis, 
that  of  the  tides  of  a  viscous  spheroid,  tne  reader  who  desires 
to  know  more  of  this  subject  and  to  obtain  references  to  original 
memoirs  may  refer  to  G.  H.  Darwin's  Tidts. 

VII.— Tidal  Frictiom 

S  35.  Imesttgfitui^  of  tiu  Secular  EfftOs  of  Tidal  Friclion.^'Wt 
have  mdicated  in  general  terms  in  i  9  that  the  theory  of  tidal  friction 
leads  to  an  interesting  speculation  as  to  the  origw  of  the  moon. 
We  shall  therefore  investigate  the  theory  mathematicaUy  in  the 
case  where  a  planet  is  attended  by  a  single  saullite  moving  in  a 
circular  orbit*  and  rotates  about  an  axis  perpendicular  to  that 
orbit.  In  order,  however,  to  abridge  the  investi^tion  we  shaU  only 
consider  the  case  where  the  planetary  rotation  is  more  rapid  than 
the  satellite's  orbital  motion. 

SttpfXMe  an  attractive  jparticle  or  satellite  of  mass  m  to  be  moving 
in  a  circular  orbit,  with  an  angular  velocity  m,  round  a  planet 
of  mass  M  and  suppose  the  planet  to  be  rotating  about  an  axis 
perpendicular  to  the  plane  of  the  orbit,  with  an  angular  velocity 
n;  suppose,  also,  the  mass  of  the  planet  to  be  partially  or  wholly 
imperfectly  eUstic  or  viscous,  or  that  there  are  oceans  on  the  8ur> 
face  of  the  planet;  then  the  attraction  of  the  satellite  must  produce 
a  relative  motion  in  the  parts  of  the  planet,  and  that  motion  must 
be  subject  to  friction,  or,  in  other  words,  there  must  be  frictional 
J-  tides  of  some  sort  orother.   The  system  must  accordingly 

i^-Siaiimd  **  lo«»n?  eneiw  by  frictron,  and  its  configurarion  must 
jL^JttHm  *^^Sfi  *i>  "'^  *  ^^y  <bat  its  whole  energy  dimmishes. 
^rrrvwM.  gyjjij  ^  sy^em  does  not  differ  much  from  those  of  actual 

elanets  and  satdlites,  and,  therefore,  the  results  deduced  in  this 
ypothetical  case  must  agree  pretty  closely  with  the  actual  course 
of  evolution,  provided  that  time  enough  has  been  and  will  be  given 
for  soch  changes.  Let  C  be  the  moment  of  inertia  of  the  planet 
about  its  axis  of  rotation,  r  the  distance  of  the  satellite  from  the 
centre  of  the  planet,  h  the  resultant  moment  of  momentum  of  the 
whole  system, « the  whole  energy,  both  Idnetic  and  potential,  of  the 
system.  It  is  assumed  that  the  figure  of  the  planet  and  the  distribu* 
tion  of  its  internal  density  are  such  that  the  attraction  of  the  satellite 
causes  no  couple  about  any  axis  perpendicular  to  that  of  rotation. 
A  special  system  of  units  of  mass,  length  and  time  will  now  be 
adopted  such  that  the  analytical  results  may  be  reduced  to  their  sim* 

Elest  forms.  Let  the  unit  of  mass  be  MmilM'^m).  Let  the  unit  of 
ingth  y  be  such  a  distance  that  the  moment  of  inertia  ctf  the  trfanet 
about  its  axis  of  rotation  may  be  equal  to  the  moment  df  inertia 
of  the  planet  and  satellite,  treated  as  particles,  about  their  centre 
of  inertia,  when  distant  y  apart  from  one  another.  This  condition 
gives 

Let  the  unit  of  time  r  be  the  time  in  which  the  satellite  revolves 
through  57-3*  about  the  planet,  when  the  satellite's  radius  vector 
is  equal  to  y.  This  system  of  units  will  be  found  to  make  the 
three  following  functions  each  equal  to  unity,  vis. 

M*JfM(if +m)'^»  .ttMm,  and  C,  where  m  is  the  attrac- 
tional  constant.  The  oniu  are  in  fact  derived  from  the 
oonsklention  that  these  fnnctions  shall  each  be  unity.  In  the 
case  of  the  earth  and  moon,  if  we  take  the  moon's  mass  as  J^  of 
the  earth's  and  the  earth's  moment  of  inertia  as  iMtfi  (a4  is  very 
nearly  the  case),  it  may  casQy  be  shown  that  the  unit  of  mass  is 
A  of  the  earth  s  mass,  the  unit  of  length  ^'36  earth's  radu  or  33,106 
kilometres  (2O/807  miles),  and  the  unit  of  time  a  hrs.  41  mins. 
M^^mmt^  in  these  units  the  present  angular  velocity  of  the 
y  -'*f.  earth  s  diurnal  rotation  is  expressed  by  o-7044,  and  the 
MSMaaMi.  moon's  present  radius  vector  by  11*454.  The  two 
bodies  being  supposed  to  revolve  in  circles  about  their  common 
centre  of  inertia  with  an  angular  vetod^  m,  the  moment  of  momen- 
tum of  orbital  motion  is 

Then,  by  the  law  of  periodic  times  in  a  circular  orbit, 

whence  «if«-j«kJf +  ns)M. 

Thus  the  moment  of  momentum  of  orbital  motion 

-M*Arw(Af +  m)-H 
and  in  the  special  units  this  is  equal  to  rl.    The  moment  of  momen- 
tum of  the  planet's  rotation  is  Cn.  and  C*i  in  the  special  units, 
Therefore  h^n^-i^.  (6a> 

Since  the  moon's  present  radius  vector- is  ii'4JU,it  folbws  that 
the  orbital  momentum  of  the  moon  is  3-384.    Adding  to  this  the 


ti'At/.  J/of.  (1903) 
•  Hough,  PAtf.  Trans 
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ratational  momentum  of  the  earth,  whkh  is  0-704.  we  obulo  4'068 
for  the  total  moment  of  momentum  of  the  moon  and  earth.  Th« 
ratio  of  the  orbital  to  the  lotational  momentum  is  4*80,  so  that 
the  total  moment  of  momentum  of  the  system  wouk!*  but  for  the 
obliquity  of  the  ecliptic,  be  5-80  times  that  of  the  earth's  toutioa. 
Again,  the  kinetic  energy  of  orbiul  motran  u 

The  kinetic  enetigy  of  the  planet's  routien  Is  \Cn\  The  potential 
energy  of  the  system  is  -nMmfr,  Adding  the  threeenenies  together. 
and  transforming  mto  the  speciai  units,  we  have 

ae  « fi«  -  i/f .  (63) 

Now  let  *-H,  >-»,    .      r-a«. 

It  will  be  noticed  that  s,  the  moment  of  momentum  of  orbital 
motion  is  equal  to  the  square  root  of  the  satellite's  distance  from 
the  planet.   Then  eqnatkNis  (62)  and  (63)  become 

*-y  +  «  (64) 

y-3!»-i/««-C*-x)«-i/x«  (65) 

(64)  is  the  equation  of  conservation  of  moment  of  momentum,  or, 
shortly,  the  eouation  of  momentum :  (6^)  is  the  equation  of  energy. 

Now  consider  a  system  started  with  given  positive  moment  of 
momentum  k;  and  we  have  all  sorts  of  ways  in  which 
it  may  be  started.  If  the  two  rotations  be  of  opposite 
kinds,  it  is  clear  that  we  may  start  the  system  with 
any  amount  of  encivy,  however  great,  but  the  true 
maxima  and  minima  oienergy  compatible  with  the  given 
moment  of  motnentum  are  supplied  by  dy/dx«o, 
or  X  -  A  -I-  i/x*  -  o, 

that  is  to  say,  x*  -  jbc»  -i- 1  -  o.  ^^^ 

We  shall  presently  see  that  this  quartic  has  either  two  real  roou 
and  two    imaginary,  or    ail    imaginary    roots.    The 
(^uartic  may  be  derived  from  quite  a  different  oonsidera-  ^  Ifoiathw 
tion,  viz.  by  finding  the  condition-  under  which  the  ^iXJaa 
satellite  may  move  round  the  pbnet  ao  that  the  planet  *""'•'* 
shall  alwaysshow  the  same  face  to  the  aatellite^in  fact,  f?***  *" 
so  that  tney  move  as  parts  of  one  rig&i  body'.    The  2!^"'**' 

condition  b  simply  that  the  aatelUcc's  orbital  angubr  yy 

velocity  w«f»,  tbe  planet's  angubr  velocity  of  rotatum,  mS^HT 

or  y  *  i/x»,  since  » "y  and  r* «■•*-* -x.    By  substituting 

this  value  <^  y  in  the  equation  of  momentum  (64},  we  get  as  before 

x*-Ax*+i-o. 
At  present  we  have  only  obuined  one  result,  via.  that,  if  with 
given  moment  of  momentum  it  is  possible  to  set  the  satellite  and 
planet  moving  as  a  rigid  body,  it  is  possible  to  do  so  in  two  ways, 
and  one  of  these  ways  requires  a  maximum  amount  of  energy  and 
the  other  a  minimum:  from  this  it  is  clear  that  one  must  bea  rapid 
rotation  with  the  satellite  near  the  planet  and  the  other  a  slow  one 
with  the  satellite  remote  from  the  planet.    Of  the  three  equations 

«">-«.  <69l 

(67)  is  the  eouation  of  momentum.  (68)  that  of  energy,  and  (60) 
may  be  called  the  equation  of  ligidiiy.  since  it  indicates  that  the 
two  bodies  move  as  though  parts  of  one  rigkl  body.  _ 
To  illustrate  these  equations  geometrically,  we  anay  ^•••*'*"»  •* 
take  as  abscissa  x,  which  a  the  moment  ol  momentum  ^•n*"*^ 
of  orbiul  motion,  so  that  the  axis  of  x  may  be  called  zUfSRin 
the  axis  of  orbiul  momentum.    Alao,  for  equations  (67)  JLJm- 
and  (69)  we  anay  take  as  ordinate  y.  which  is  the  moment  """*'"* 
of  momentum  of  the  planet's  routioo,  so  that  the  axis  of  y  may  be 
called  the  axis  of  rotational  momentum.    For  (68)  we  may  ttke  aa 


parallel  axis  df  x.  we  must  have  the  axis  oil  enetgy  tdentical  with  that 
of  routional  momentum.  It  will  not  be  necessary  to  oonsider  the 
case  whera  the  resultant  moment  of  momentum  k  is  negative,  be- 
cause this  would  only  be  equivalent  to  reversing  all  the  rotatiotts;A  ia 
therefore  to  be  uken  as  essentially  positive.  The  line  of  momentum 
whose  ec^uation  is  (67)  is  a  straight  line  inclined  at  45*  to  eithet 
axis,  having  positive  mteroepu  on  both  axea.  The  curve  of  rigidity 
whose  eouation  is  (69)  is  clearly  of  the  same  nature  as  a  ncungubr 
hyperbola,  but  it  baa  a  much  more,  rapid  latC  of  apnroach  to  the 
axis  of  orbital  momentum  than  to  that  of  rotational  momentum. 
The  intersections  (if  any)  of  the  curve  of  rigidity  with  the  line  of 
momentum  have  ahscisaae  which  are  the  two  roots  of  the  quartk: 
x<->Jbc*+l*a    The  quartk:  has,  therefore*  two  real  looU  or  all 

imaginary  iDota.  Then,  since  c->r^,  the  intersection  ii^ich  k 
mors  rsmote  from  the  origin  indicates  a  oonfiguraticn  where  the 
satellite  is  remote  from  the  pfauiet ;  the  other  gives  the  configuration 
where  the  satellite  i^  closer  to  the  planet  We  have  already  learnt 
that  these  two  correspond  respectively  to  minimum  and  maximum 
energy.  When  x  is  very  large  the  equation  to  the  curve  of  enaqy 
is  Y''(h^x)*,  which  is  the  equation  to  a  pambola  with  a  ««rtkal 
axis  parallel  to  Y  and  disunt  h  from  the  origin,  ao  that  the  axis  of 
the  parabola  passes  through  the  intersectk>n  of  the  line  of  momentum 
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andofaDntdi«wi»wfar(<attBihrfMig>afftgait).  ByanKgree- 
ment  of  1879  the  sidtan  ezerdses  iuthority  over  some  parts  of 
Halmaheia,  the  Papuan  Islands,  the  western  half  of  New  Guinea 
and  the  islands  in  Geeivink  Gulf.  The  sultanate  is  included  in 
the  residency  of  Temate  (q.v.).  The  population,  of  Malay  race 
and  Mahommedans  in  religion,  is  about  8000.  They  Hve  by 
a|;riculture  (cotton,  tobacco,  nutmegs,  &c)  and  fishing. 

TIBCK*  JOHANN  LUDWIO  (i773-x&53)>  German  poet, 
novelist  and  critic,  was  bom  in  Berlin  on  the  jist  of  May 
X773»  his  fsther  being  a  rope-maker.  He  was  educated  at  the 
Fricdrich-Werdeische  Gymnasium,  and  at  the  universities  of 
Halle,  Gdttingen  and  Erlangen.  At  C^tingen  Shakespeare 
and  the  Elizabethan  drama  wcie  the  chief  subjects  of  his 
study.  In  1794  he  returned  to  Berlin,  resolved  to  make  a 
living  by  his  pen.  He  contributed  a  number  of  short  stories. 
(1795-1798)  to  the  series  of  Stfoussfedem,  published  by  the 
booAjeUer  C.  F.  Nicolai  and  originally  edited  by  J.  K.  A. 
Musaus,  and  wrote  AbdaOak  (1796)  isnd  a  novel  in  ktten, 
WUUam  LoneUd  vols.  1795-* 796)-  These  works  are,  how- 
ever, immature  and  sensational  in  tonew  Tieck's  transition 
to  romanticism  is  to  be  seen  in  the  series  of  plays  and 
stories  published  under  the  title  VoUksmSrcken  wn  Peter 
Lebreckl  (3  vols.,  1797).  a  collection  which  contains  the 
admirable  fairy-tale  Der  blonde  Eckbert,  and  the  witty  dramatic 
satire  on  Berlin  literary  taste,  Der  gestitfeUe  Kater,  With 
his  school  and  college"  friend  W.  H.  Wackenroder  (1773- 
1798),  he  planned  the  novel  Pram  Stembalds  Wanderungen 
(vols.  i-ii.  1798),  which,  with  Wackenroder's  Hereemergies- 
tungen  (r798),  was  the  first  ezpreaaion  oi  the  romantic 
enthusiasm  for  old  German  art  In  r798  Tfeck  married  and  in 
the  foQowmg  year-  settled  ih  Jena,  where  he,  the  two  brothers 
Schlegel  and  Novalis  were  the  leaders  of  the  new  Romantic 
schooL  His  writings  between  1798  and  1804  include  the 
satirical  drama,  Prim  Zerbino  (171)9),  and  Romantische  Dkh" 
tungen  (2  vols.,  1799-1800).  The  latter  contains  Tieck's  most 
ambitious  dramatic  poems,  Leben  und  Tod  der  keiligen  Cenovetta, 
Leben  und  Tod  des  kkinen  RolUippckens,  which  were  followed  in 
1804  by  the  remarkable  "  comedy  '*  in  two  parts.  Kaiser  Oktavi' 
anus,  Tht^»  dramas,  in  which  Tifsck's  poetic  powers  are  to 
be  seen  at  their  best,  are  typical  ]^ys  of  the  first  Romantic 
school;  although  formless,  and  destitute  of  dramatic  qualities, 
they  ^w  the  influence  of  both  Caldeion  and  Shakespeate. 
Kaiser  Okiavianus  is  a  poetic  glorification  of  the  middle  ages. 

In  180X  Tieck  went  to  Dresden,  then  lived  for  a  time  near 
Frankfort-on-the-Oder,  and  spent  many  months  in  Italy. 
In  1803  he  published  a  translation  of  Minndieder  aus  der 
sckvObischen  Vorzeit^  between  1799  and  1804  an  exceOent  version 
of  Don  Quixote,  and  in  x8xi  two  volumes  of  Elizabethan  dramas, 
AUenglisckes Theater.  In  1812-18x7  hecollectedinthreevolumes 
a  number  d  his  earlier  stories  and  dramas,  under  the  title 
PkantasMs.  In  this  collection  appeared  the  stories  Der  Runen- 
berg,  Die  Elf  en,  Der  Pokal,  and  the  dramatic  fairy  tale,  Poriunat. 
In  18x7  Tieck  visited  England  in  order  to  collect  materials  for  a 
work  on  Shakespeare  (unfortunately  never  finished)  and  in  18x9 
he  settled  permanently  in  Dresden;  from  1825  on  he  was  literary 
adviser  to  the  Court  Theatre,  and  his  scixu-public  readings  from 
the  dramatic  poets  gave  him  a  riq;>utation  which  extended  far. 
beyond  the  Saxon  capitaL  The  new  series  of  short  stories 
which  he  began  to  publish  in  x82a  also  won  him  a  wide  popu- 
larity. Notable  among  these  are  Die  Gemttlde,  Die  Reisenden, 
Die  VerUAung,  Des  Lebens  Vberfiuss.  More  ambitious  and  on  a 
wider  canvas  are  the  lustorical  or  semi-historical  novels,  Dickler' 
leben  (1826),  Der  Aufruhr  in  den  Ceveknm  (1826,  unfinished), 
Der  Tod  des  Dickters  (1834);  Der  junge  TisckUrmeisler  (1836; 
but  begun  in'i8xz)  is  an  ezoeUent  stocy  written  under  the  in- 
fluence of  Goethe's  Wilkdm  Mtisier;  ViUoria  Accarombona 
(X840),  in  the  style  of  the  Fiench  Romantkists,  shows  a  falling- 
off.  In  Uter  years  Tieck  carried  on  a  varied  Ipteniry  activity 
as  critic  {Dramatmgiscke  BUtter,  2  vols.,  1835*1826;  KritiscMe 
Sekrijten,  2  vols.,  1848);  he  alw  edited  the  translation  of  Shake- 
speare by  A.  W.  Schlegel,  who  was  assisted  by  Tieck's  daughter 
Dorothea  (T799-X84X)  and  by  Graf  Wolf  Hdnrich  Baudissin 


(r789-t878);  Shotespesret  TorsckmU  (a  vob.,  1843-1829);  the 
works  of  R  von  Kleist(x826)  and  of  J.  M.  R.  Lenz  (X828).  In 
X841  Friedrich  Wilhehn  IV.  of  Prussia  invited  him  to  Berlin 
where  lie  enjoyed  a  pension  for  his  remaining  years.  He 
died  on  the  aSth  of  April  1853. 

TSeck's  importance  lay  rather  in  the  readiniess  with  which  he 
adapted  himself  to  the  new  ideas  which  aroae  at  the  close  of  thf 
x8th  century,  than  In  any  oonspicaous  originality  or  genius. 
1&  importance  as  an  immediate  foxce  in  German  poetry 
is  restricted  to  his  early  period.  In  later  years  it  was  as  the 
helpful  friend  and  adviser  of  others,  or  as  the  well-read  critic 
of  wide  sympathies,  that  Tieck  distinguished   himself. 

Tieclc's  Schrifhen  appeared  hi  so  vols.  (l838-r846),  and  his  Cesam- 


Qn  KQrachner'a  Deutsche  Nationaaiteratur,  X44,  2  vols.,  1885) ;  by 
G.  Kloe  (with  an  excdlent  biography,  3  vols.,  1892),  and  G. 
Witkowdd  (4  vols.,  1903)*  The  Ehes  and  The  Coblei  were  tnuia> 
kited  by  Cariyle  in  German  Romance  (1827),  The  Pictures  and  The 
Betrothal  by  Btafaop  Thiriwall  (1825).  A  translation  of  Vitteria 
Aeeoronbona  was  pubUahed  in  1845.  Tieck's  Letten  have  not  yet 
been  collected,  but  Bri^e  an  Tieck  were  published  in  4  vols,  fay  K. 
von  Holtei  in  1864.  See  for  Tieck's  earlier  UTe  R.  KGpke.  Ludwig 
Tiech  (2  vols..  1855) ;  for  the  Dresden  period,  H.  von  Friesen,  Ludung 
Tieek:  BrinneruHten .  {2  vols.,  1871):  also  A.  Stern.  Ludwig  Tieek 
in  Dresden  {Zur  Literatur  der  Cegenwart,  1879);  J-  Minor.  Tteck  ais 
NoHUendichter  (1884);  B.  Steiner,  L.  Tieck  und  die  VothsbOcker 
(i89t):  H.  Bischof.  Tieck  als  Dramatmg  (1897);  W.  Miessaer, 
Titkks  Lyrik  (1902). 

HBDEMANir,  FRIEDRICH  (x78x-x86x),  German  anato- 
mist and  physiologist,  eldest  son  of  Dietrich  Tiedemann  (x748^ 
1803),  a  philosopher  and  psychologist  of  considerable  repute, 
was  bom  at  Cassel  on  the  23rd  of  August  X78X.  He  graduat«S 
in  medicine  at  Marburg  in  1804,  but  soon  abandoned  practice. 
He  devoted  himself  to  the  study  of  natural  science,  and,  braking 
himself  to  Paris,  became  an  ardent  follower  of  Baron  Cnvier. 
On  his  return  to  Germany  he  maintained  the  claims  of  patient 
and  sober  anatomical  research  against  the  prevalent  q)ecu- 
lations  of  the  schocrf  of  Lorenz  Okea,  whose  foremost  antagonist 
he  was  long  reckoned.  W&  remarkable  studies  of  the  develop- 
ment of  the  human  brain,  as  correlated  with  his  father's  studies 
on  the  devel(^ment  of  intelligence,  deserve  mention.  He 
spent  most  of  his  life  as  professor  of  anatomy  and  physiology 
at  Heidelberg,  a  position  to  which  he  was  appointed  in  x8i6, 
after  having  filled  the  chair  of  anatomy  and  zoology  for  ten  years 
at  Landshut,  and  died  at  Munich  on  the  S2nd  of  January 
x86x. 

TIBLy  a  town  in  the  province  of  Gelderland,  Holland,  on  the 
ri^t  bank  of  the  Waal  (here  crossed  by  a  pontoon  bridge), 
9S  m.  by  rail  west  of  Nijmwegen.  Pop.  (1900),  xo,7a8.  ll 
possesses  fine  streets  and  open  fences,  but  of  its  fortificatioDS 
the  Kletberg  Gate  (1647)  alone  remains.  The  prindpal  bnOd^ 
ings  are  St  Martin's  church  (15th  century),  the  town  hall, 
court-house  and  the  historical  castle  of  the  fainily  of  van  Arkel. 
In  X892  a  harbour  was  buih,  but  the  shipping  of  Tiel  is  now 
chiefly  confined  to  craft  for  inland  navigation.  It  carries  on  a 
flourishing  trade,  especially  in  fruit,  and  is  an  important  market 
for  horses  and  cattle.  It  also  manufactures  agricultural  im- 
plements, furniture,  paper,  tobacco,  &c 

Five  inOes  W.N.W.  of  T!el  is  the  small  town  of  Buren, 
which  contains  some  interesting  old  hou^  and  is  an  important 
market  for  horses.  Buren  was  the  seat  of  an  independent 
lordship  which  is  mentioned  as  early  as  XX53.  In  later  times 
it  was  held  in  fief,  first  from -the  dukes  of  Brabant,  then  from  the 
dukes  of  Gelderland.  In  X492  the  emperor  Charles  V.  raised 
it  to  a  countship,  and  in  i$si  it  passed  by  marriage  to  Prince 
William  of  Orange  Nassau.  The  title  is  now  sometimes  used 
by  the  royal  family  of  the  Netherlands  when  travelliag  Incog- 
nito. The  castle  was  destroyed  in  the  beginning  of  the  19th 
century,  and  the  site  of  it  is  now  marked  by  the  park  on  the 
west  side  of  the  towiL  It  contained  not  leis  than  X70  apart- 
ments and  was  memorable  for  the  imprisonment  within  its 
walls  of  Arnoud  duke  of  Gelderland  (d.  1473)1  <^<1  u  the  birth* 
place  of  Philip  Wflliam  of  Orange  in  X554. 
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■  TtBlB,  OOBHBUB  PBTROS  (xSj^-tgos),  Dotdi  thedoigian 
and  icholar,  wu  bom  at  Leiden  on  the  x6th  of  December  1830. 
He  was  educated  at  Amaterdam,  fint  studying  at  the  Athenaeum 
lUustre,  as  the  communal  high  school  of  the  ca[^tal  was  then 
named,  and  afterwards  at  the  seminary  of  the  Remonstrant 
Brotherhood.  He  was  destined  for  the  pastorate  in  his  own 
brotherhood.  After  steadily  declining  for  a  considerable  period, 
this  had  increased  its  influence  in  the  second  half  of  the  x^th 
century  by  widening  the  inelastic  tenets  of  the  Dutch  Methodists, 
which  had  caused  many  of  the  liberal  clergy  among  the  Luth- 
erans and  Calvinists  to  go  over  to  the  Remonstrants,  llele 
certainly  had  liberal  religious  views  himself,  which  he  early 
enunciated  from  the  pulpit,  as  Remonstrant  pastor  of  Moor* 
drecht  (1853)  and  at  Rotterdam  (1856).  Upon  the  removal  of 
the  seminary  of  the  brotherhood  from  Amsterdam  to  Leiden 
in  1873,  Tide  was  appointed  one  of  its  leading  professors.  In 
1877  followed  his  appointment  at  the  univcraty  of  Leiden  as 
professor  of  the  history  of  religions,  a  chair  specially  created 
for  him.  Of  his  many  learned  works,  the  Vergetijkende  ges^ 
ekiedenis  tan  de  egypUscke  en  mesopHamueke  Godsdiensten 
(1872),  and  the  GescktedenU  van  den  Godsdienst  (1876;  new  ed. 
1891),  have  been  translated  into  English,  the  former  by  James 
Ballingall  (1878-1 883),  the  latter  by  J.  Estlin  Carpenter  (1877) 
under  the  title  "  OutUncs  of  the  History  of  Religion  '*  (French 
translation,  1885;  German  transfaition,  1895).  A  French  trans- 
lation of  the  Comparaiioe  History  was  published  in  188a.  Other 
works  by  Tide  are:  De  Godsdienst  van  Zaraikustraf  van.kel 
Ontslaan  in  Baktrii,  tot  den  Vol  van  kei  Ond-Penixke  Rijk 
(1864)  a  woric  now  embodied,  but  much  enlarged  and  improved 
by  the  latest  researches  of  the  author,  in  the  History  of  Religions 
(vol.  n.  part  ii.,  Amsterdam,  1901),  a  part  which  appmred  only  a 
dtort  time  before  the  author's  death;  De  Vruckt  dcr  Assyriologie 
voor  de  vergeiijkende  gesckiedenis  der  Codsdienslen  (1877;  German 
ed.,  1878);  Babylonisck-assyriseke  Gesckickte  (two  parts,  Leipzig, 
r886~i888);  Western  Asia,  according  to  ike  most  Rtcent  Dis- 
coveries (London,  1894).  He  was  also  the  writer  of  the  article 
"  Religions  "  in  the  9th  edition  of  the  Ency.  Brit.  A  volume 
of  Tide's  sermons  appeared  in  1865,  and  a  collection  of  his 
poems  in  1863.  He  also  edited  (x868)  the  poems  of  Petrus 
Augustus  de  (}€nestet.  Tide  was  best  known  to  Englidi 
students  by  his  Outlines  and  the  Gifford  Lectures  "  On  the 
Elements  of  the  Sdence  of  Rdigion,".  delivered  in  1896-1898 
at  Edinburgh  University.  They  appeared  simultaneously  in 
Dutch  at  Amsterdam,  in  English  in  London  and  Edinburgh 
(1897-1899,  a  vob.).  Edinburgh  Univenity  in  1900  conferred 
upon  Tide  the  degree  of  D.D.  konoris  cansdj  an  honour 
b^towed  upon  him  previously  by  the  universities  of  Dublin 
and  Bologna.  He  was  also  a  fellow  of  at  least  fifteen  learned 
sodeties  in  Holland)  Belgium,  France,  Germany,  Italy,  Great 
Britain  and  the  United  States.  He  died  on  the  xxth  of 
January  1903.  In  1901  he  had  resigned  his  professorship  at 
Leiden  University.  Tide's  zeal  and  power  for  work  were  as 
extraordinary  as  his  vast  knowledge  of  andent  languages, 
peoples  and  religioiis,  upon  which  hia  researches,  afioonKng 
to  F.  Max  Midler,  have  shed  a  new  and  vivid  light.  With 
Abraham  Kuenen  and  J.  H.  Scholten,  amongst  others,  he 
founded  the  "LeideQ  School"  of  modem  theology.  From 
1867  he  assisted  A.  Kuenen,  A.  D.  Loman  and  Lb  W. 
Rauwenhoff  editing  the  Tkeologiuk  Tijdsckrijt. 

His  brother  Pictsr  Anton  Tisle  (1834-1888)  acted  for 
many  years  as  the  librarian  of  Utrecht  University,  and  dis- 
tinguished himsdf  by  his  bibliographical  studies,  more  eq)edaUy 
by  his  several  works  on  the  history  erf  colonization  in  Asia. 
Among  these  the  most  noteworthy  are:  De  Opkoms$  van  kit 
nederlandsck  Cetag  in  Oost-Indie  (1886);  De  Vestigjini  der 
Porlugeesen,  in  Indie  (1873),  and  other  books  on  the  early 
Portuguese  colonisation  in  the  Malay  Archipelago. 

TIBNTSIV,  the  laigest  comraerdal  dty  in  Chih4i,  the  metro- 
politan province  of  China.  Pop.  (1907),  about  750,000.  It 
is  situated  at  the  junction  of  the  Pdho  and  the  Hun-bo,  which 
is  connected  by  the  grand  Canal  with  the  Yangtsce-kiang.  It 
it  a  prefectuval  city,  snd  has,  since  the  oonchiaioB  of  the 


foreign  treaties,  beoome  the  resldeBce  of  the  vioenty  of  the 
provxnoe  during  a  great  portion  of  the  year.  The  town  js  bulk 
on  a  vast  aUuvial  plain,  which  extends  from  the  mountains 
beyond  Pefchig  to  the  sea,  and  through  which  the  Pdho  runs 
a  drcultous  course,  making  the  distance  by  water  from  Tientsin 
to  the  coast  about  70  m.  as  against  30  m.  by  railway. 

The  appearance  of  the  dty  has  greatly  changed  since  the 
Boxer  rising  in  1900.  Afte^  that  event  the  dty  walk,  which 
measured  about  three  quarters  of  a  mile  each  way,  were  razed, 
wide  streets  were  made,  the  oouise  of  the  .river  straightened, 
dectric  lighting  and  tramways  introduced  and  a  good  water 
service  suppfied.  Among  the  public  building  are  a  university 
(in  which  Instruction  is  gfven  in  western  learning)  and  an 
arsenal.  There  are  several  cotton  mills  and  important  rice  and 
salt  markets.  The  dty  has  always  been  a  great  oommerdal 
depot;  a  wharf  nearly  two  mfles  long  affords  ample  facilities 
for  vessels  able  to  cross  the  bar  of  the  Pdho,  over  whicb  there  is  a 
depth  of  water  varying  from  9  to  is  ft. 

In  1907  the  imports  amounted  to  79,500,000  taels  (a  tad  in 
1907  averaged  3».  3d.):  viz.  Coreign  importB  61,200,000,  native 
imports  18,317.000  tads;  the  exports  in  the  same  year  amounted  to 
t7<353,ooa  Valuable  cargoes  of  tea  are  landed  here  for  carriai^e 
ovcsiand.  via  Kalgan  and  Kiakhta.  to  Siberia.  During  the  winter 
the  river  is  frozen.  The  prindpal  articles  of  import  are  shirtings, 
drills,  jeans  and  twills,  opium,  woollens,  steel,  lead,  needles, 
Japanese  sea-weed  and  sugar;  and  of  export,  wool,  skins,  beans 
and  pease,  straw  brsid,  coal,  dates,  tobacco  and  rhubaib.  llie 
coal  exported  is  brought  from  the  Kaiping  oollicty  to  the  cost  of 
Tientsin;  its  output  in  1885  was  181,039  tons  ana  in  1904  38,95^ 
tons. 

The  Importance  of  Tientsin  has  been  enhanced  by  the  railways 
connecting  it  with  Peking  on  the  one  hand  and  with  Sianhai-kwan 
and  Manchuria  on  the  other.  The  British  conccasbn,  in  which 
the  trade  centres,  is  situatwl  on  the  right  bank  of  the  river  Ftiho 
bdow  the  native  dty,  and  occupies  some  300  acres.  It  is  held 
on  a  lease  in  perpetuity  eranted  by  the  Chinese  goveniment  to  the 
British  Crown,  which  suolets  c4ots  to  private  owuctb  in  the  same 
way  as  is  done  at  Hankow.  The  local  management  is  entrusted 
to  a  munictpal  council  orjpaniaed  on  lines  simibu-  to  those  which 
obtain  at  Snan^hai.  Besides  the  British  concession  the  French, 
Germans,  Russians,  Japanese,  Austrians,  Italians  and  Bdgians 
have  separare  settlements,  five  miles  in  all,  the  river  front  being 
governed  byf oretgn  powcn. 

In  1852  Tieatan  was  besieged  by  an  army  of  Taip*ing  rebds, 
which  had  been  detached  from  the  main  force  at  Nanking  for  the 
capture  of  Peking.  The  ddcnccs  of  Tient«n,  however,  saved  the 
capital,  and  the  rebels  were  forced  to  retreat.  Five  yean  later 
Lord  Elgin,  accompaniad  by  the  representative  of  France,  steamed 
up  the  Peiho,  after  having  forced  the  barriers  at  Taku,  and  took 
peaceable  posseauon  of  the  town.  Here  the  treaty  of  1858  was 
signed.  But  in  i860,  in  consequence  of  the  treacherous  attack 
made  on  the  British  plenipotenttaiy  the  preceding  year  at  Taku, 
the  city  and  suburbs  were  occupied  by  an  allied  British  and  French 
fbcoe,  and  were  hdd  for  two  years.  -The  city  was  constituted  an 
open  port.  On  the  establishment  of  Roman  Catholic  oipbanagea 
some  years  later  the  pretensions  ol  the  priests  so  irritated  tne  people 
that  on  the  occurrence  ot  an  epidemic  in  the  schools  in  the  year 
1870  thAT  attacked  the  French  and  Russian  csubliahments  and 
nwrdcreri^  twenty-one  of  the  foreign  inmates,  besides  numbcn  of 
their  native  folIowerB.  The  Chinese  government  suppressed  the 
;  riot,  paid  j0to.ooo  in  compensation  and  sent  a  representative  to 
Europe  to  apolc^ze  for  the  outbreak. 

During  the  pcnod  i874<'i8^  when  Li  Hvng-Chang  was  viceroy 
of  Chlb-ii  and  ex  oficio  aoperintcndent  of  trade,  he  made  Tientsin 
hb  hcadauarters^and  the  centre  of  his  experiments  in  military 
and  naval  education.  As  a  consequence  the  dty  became  the  chid 
focus  of  enterprise  and  forden  progress.  Having  arrogated  to  him- 
seK  the  practical  control  oithe  foreign  pdicy  of  the  nation,  Li's 
yaroen  became  the  scene  of  many  important  nccotiations,  and 
attracted  distinguished  visiton  from  all  parts  of  the  globe.  The 
loss  of  prestige  conscouent  on  the  Japanese  War  brougm  about  the 
retirament  of  Li,  ana  with  it  the^  political  importance  of  Tientsin 
ceased.  Both  the  foreign  concessions  and  the  ioative  dty  suflFered 
severely  during  the  iKMifities  resulting  from  the  Boocer  movement 
in  June-July,  1900.   (See  China:  History  f  O.) 

TIBPOLO,  OIOVAinil  BATIT8TA  (1693-1769),  Italian  painter, 
was  bom  at  Venice,  and  acquired  the  rudiments  of  his  art  from 
Gregorm  Lazzarini,  and  probably  from  Piazzetta,  though  the 
decisive  influence  on  the  formation  of  his  style  was  the  study 
of  Paolo  Veronese's  sumptuous  paintings.  When  hardly  out 
of  his  teens  he  developed  an  extraordinary  facility  of  brush  work, 
and  proved  fainaetf,  as  a  fresco-painter,  a  cok>urist  of  (he  first 
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orddF,  thougk  thh  «»riy  nalUrf  of  twhninur  made  turn  lic- 
qucDtly  ocgLect  lorm  ud  compsiiLion.  The  mon  telid  qiuli- 
tiu  of  Pula  VeioHsc— deptli  of  tlunigbt  ud  biUacs  of  detign 
— *»  frequeatly  wmtlDg  in  hi*  voik,  but  be  (ppniwhe*  Uu 
caiLicr  mulei  in  linbaoa  of  colout  and  in  Ibt  muugcmeiil  of 
diftcidt  excels  of  li^ling^  Ub  decofaled  Eniny  Venetiu 
chuicha  aod  patues  wiUicEilicgl  ui^  fiacsolull  of  luibnknl 
movcmcnl  And  licb  oiiaiu,  extending  his  opentioni  lo  Ibe 
near  cilia  of  Lhe  mainland  and  to  Bergamo  {CkJJeonJ  Chapei) 
and  Milaa  (crtlingat  Falazu  ChienciJ,  In  17^  be  proceeded  to 
Witraburg  la  paint  Lhe  magnihcent  irilingi  and  freacH*  U 
the  aKbbishop'i  palace.  Frhh  1753  to  about  1763  be  wotked 
at  Venice  and  in  the  cities  of  nortb-eaat  ItalxtDntil  ht  was 


dby  C 


s  IIL  t( 
il  Madrid  ie 


fat  the  loyal  paiace, 
lut  impoitaat  Sgaie 
kjiiuor  of  the  baroque  peiiod. 
Tiepolo's  aliirpiccci  and  eatcl  piciuict  1 


a  his  frc! 


1«ply  h< 


1769.    He  was  the 


[t  of  Piolo  Veronese,  for  inthese  unaDer  voiki  be  paid 
more  attention  10  the  balance  of  cnmpoution,  whilst  letaiiiing 
the  luminosity  of  his  colour  harmonies.  The  majodty  of  bis 
wotkl,  both  in  fretco  and  in  oUh,  are  to  be  foaod  la  Veniie  in 
lhe  churches  of  S.  Aloiv,  SS.  ApostoU,  Geauaii,  SS.  Giovanni  e 
FhoIO)  in  (he  Scal£i,  and  the  Saiola  del  Cniminc,  the  Academy, 
and  the  PaJaui  Labia,  Ruionico.  and  Qmiini.5tampalia,  and 
■he  Doge's  Palace.  Boidci  the  dtici  already  mentioned,  Padua, 
~      la  and  Vicenxa  boast  of  fine  eiamtte  of  bit  work. 


At  the  Nali 


"De- 

le  Huooc  of  Abasueius," 


and  "  Tbe  Marriage 
"ChriM  and  the  Adulietejo"  are  in  the  mllecllm  of  Dt  L. 
Bichtcr.  Other  easel  pictures  by  Tiepolo  ale  »l  the  Louvre, 
and  at  the  Berlin  and  Miuuch  galleiiea.  His  paintiogi  in 
Madrid  belong  to  the  dosing  years  of  his  hfe  and  show  signs  of 
waning  poiwcr.  TlepoIo  also  eiKuted  some  notable  work 
with  the  clching-ncedle,  the  lisl  comprising  wme  fitly  plates. 
"      ■  "■  '  "  '  1   (about   i7]«-.|Sr>4}  Mid 


Ie  Cbengrvihvs  (Paii^  1S9S):  1 


See  Lti  Tufiolt.by  Henry . 

Fnmpai  Molmemi,  G.  B.  Tittela  (Mikm,  191 

TIEHKET,  QEOBQE  (i7£i-igjo),  English  Whig  politidao, 
was  bom  at  GlbnllHrOD  tbe  10th  of  March  1761,  being  thcsoa 
of  a  wealthy  Irish  merchant  of  London,  who  was  living  there 
as  priie  agent.  He  was  sent  lo  Eloo  and  Peterhouse,  Cambridge, 
where  he  look  the  degree  of  LL.fi,  in  17&4,  and  was  called  lo  the 
bsr;  but  he  abandoned  law  and  plunged  into  poUiics.  He 
conlcsted  Cdcbeitei  in  17S8,  when  both  candidates  received 
the  same  number  of  votes,  hut  'Hemey  was  declared  elected. 
He  was,  however,  defeated  in  17(10.  He  Bat  for  Soulhwaik 
fiom  1796  to  iSd6,  and  then  repraentedin  (mil  AlidoBe  (1806.' 
(80)),  Baiidon  (tSo;-i8ij),  Appleby  (iSii-iSl8),and  Knares- 
borough  (1S1B-1830).  When  Foi  seceded  from  the  Houie  of 
Commons,  Tiemcy  became  a  prominent  opponent  of  Hit's  polity. 
In  1197  Wilbeilorcc  noted  in  hisdlarythaiTianey's  conduct  was 
"  truly  Jacobinkol";  and  in  May  1798  i^n  accused  him  of 
■ant  of  patriotism.  A  duet  ensued  at  Putney  HeiHionSunday, 
the  17th  of  May  ijgg;  but  neither  combatant  was  injured.  In 
1803  Ticrncy,  paitl>  beiausepeacehadbeen  ratified  with  Fiance 
and  partly  bec&use  Pilt  was  out.of  office,  joined  tbe  ministry 
of  Addlngton  as  (n^uuier  of  the  navy,  and  was  created  a  privy 
councillori  but  ihis  alienated  many  of  bis  suppotleis  among  the 
middle  cUases,  and  cllcndcd  tnost  of  the  influential  Wbigs. 
On  the  dcalb  ol  Fai  be  joined  (1S06)  the  Grenville  minislry  as 
president  of  the  board  ol  control,  with  a  scat  bi  the  cabinet, 
and  thus  brought  bimsell  once  more  int*  iiac  nth  the  Whigii. 
Aflci  (he  death  ol  George  Fonsoubr  In  1S17  Ttemey  became 
(he  recognised  leader  of  tbe  <Vposition  in  the  House  of  Commons. 
In  Canung's  mioisiry  he  was  master  nf  tbe  mint,  and  when 
Lord  Ooderich  succeeded  to  the  lead  Hemey  ■»  admitted  to 
the  cabineti  but  be  was  already  sufiering  from  ill-bealih  and  died 
suddenly  at  EaviJe  Raw.  LoTHfon.  do  the  ijih  of  Jaouaty  iSjo. 


allud 


i(  admiDtioii.    Leed  Lytton,  m  hii 

"  Tiemey's  airy  tread,"  and  pralics  bia  "  ligbt  aad  yet 
'  attack.  LR  which  he  inBicicd,  *'  »-iih  a  placid  smife." 

TIEBKA  DEL  FUBOO,  an  archipelav  at  the  aoutheni  o- 
tiemity  of  South  America,  from  whicb  it  iaaepacated  by  Magellan 
Strait,  at  the  First  Narrows  and  elbei  points  Icatidy  a  mile 
wide.  Tbe  group  lie*  betweeii  j>°  4a'  and  5j°  50'  S.  and  63' 
y/  and  74°  jo'  W.  suttdung  neatly  la  a  luis  with  lhe  Pala- 
gonian  Ajides  foi  over  400  m.  N.W.  and  S.E.,  between  Cape* 
FiUu  (Deaolalion  Island)  and  Horn,  and  foi  about  170  m.  W. 
and  E.  from  Cape  PiUar  to  Catbciiae  Point  at  the  notlh  of  (ha 
main  island  of  Tierra  del  Fuego,  Southwards  it  Upeis  to  1  so  nk 
betwttn  Cape*  Ham  and  San  Diego,  east  af  which  eaitodi 
Sta(«a  Island,  which  lenninaliain  Cape  St  John.  The  boundaiy 
between  Argentina  and  Oiilc  has  been  settled  in  sudl  a  manner 
that  Argentina  holds  that  part  of  tbe  main  island  of  Tierta  dd 
Fuego  which  is  situated  east  of  the  meridian  of  Cape  Esjuritu 
Santo,  the  frontier  striking  tke  north  shore  of  Beagle  Channel 
abootlu  centre;  and  Chile  holds  all  the  western  part  ol  the  main 
island  and  the  other  numerous  islands  to  (Iv  west  and  (0  tJie 
south  of  Beagle  Channel.  The  Argenline  side  is  known  as  tbe 
Tenitoiy  of  Tieira  del  Fu^o  (including  Stales  Ulud),  and  tbe 
Chilean  forms  part  of  the  Territory  of  MagaHajica.  All  hough 
on  ordinary  maps  this  region  presents  to  the  eye  a  bopdctaly 
tODfused  IgBiTgate  of  isbads,  channels  and  fjoid.likc  hilcta, 
it  is  neveithehst  dcaJly  disposed  in  three  main  actions:  (1) 


1;  (1)  LI 


0  tbei 


uLh,  fi 


which  il 


separated  by  Beagle  Channel;  (3)  the  islandstt 

oH  from  those  to  the  south  by  the  Brecknock  Peninnila. ' 

Knowledge  of  these  lands  increased  considenbly  during 
the  later  years  of  the  igth  century,  and  their  repulatiOQ  for 
dreariness  has  been  favounbly  modified.  The  climate  in  the 
eastern  and  southern  cegicias  ia  not  so  rigorous  ai  was  believed, 
there  are  no  barren  lands,  tbe  sikI  is  fertile  and  can  support 
fruitful  industries,  and  tbe  aborigines  arc  far  from  being  so 
dangeiDus  as  they  were  once  considered  to  be.  The  greater 
pan  of  the  main  iiland  of  Tierts  del  Fuego  is  formed  by  tbe 
coBtiflUatioo  o(  the  Tertiary  beds  of  the  Pstagonian  tableland 
cut  by  the  transversal  dcpcessioii  of  Magellan  Strait  and  by  the 
low  land  extending  From  Usdeaa  Bay  on  the  west  to  S4n  Seb^ian 
Bay  on  the  east,  of  so  recent  origin  that  there  eu&l  still  some 
salt  lakes,  this  depression  being  represemed  in  (he  old  charts 
as  an  inLer-oceanic  passage  for  small  boats.  Although  in  1880 
numerous  pio^iectors  discovered  eitenaive  deposits  of  alluvlil 
gold,  its  eiploilation  was  not  generally  successful,  and  lanDS 
took  the  place  of  mines.  By  the  end  of  the  iQth  centuiy  r  J» 
sijusre  miles  had  been  occupied  by  cattle  and  sheep  on  the 
Argentine  side,  and  about  (be  same  extent  on  the  Chilean;  and 
the  cattle  in di^slty  proved  very  profitable. 


reaches  700  fr.    To  the  wiKh 


*  of  (he  CI 

Ktlatoes,  which,  however,  aio*  bciier 
ie  south  (he  tableland  is  higher  and 
theSilvaand  Grande,  anwAg  aniilla- 

EAOal,  chaiacut  of  the  landdwifes! 

ridgra  of  the  Prc-Cordlllcra.  ■  name 
ridges  which  precede.  (0  (he  rust,  (he 
m  an  Antarctic  feme  in  vlurh  pn- 
a  and  F.  btltiLrUti,  Drymii  WtnUri, 
Dsifmltinia  and  PkiUsia  tttHslia. 
receive  the  waters  of  thac  mountains 
(.  above  )he  lea.  and  its  dcplh 
ke  rise*  the  ■outft.saBem  pii> 

-  <lsh  wi(b  ridjei  ol  a  unilona 

h  medoBunate  cnjulline  schists  which 
N  Some  peaks  of  Teniarv  granite  break 
"'  Sarmiento  (7»o  ftj.Mt  Diirwin, 
n  meuund  (fiior  and  Tiigf.  It.), 
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the  Archipelago,  waa  fMMiBlly  mtbpomd  to  be  volcanic,  b«t  it 
presents  such  extremely  precipitous  naala  that  Joha  Ball  considered 
It  more  probably  **  a  portion  of  the  original  rock  skeleton  that  formed 
the  axis  of  the  Andean  chain  during  the  long  ages  that  preceded 
the  great  vokanic  outbursta  that  have  coveied  the  framework  of 
the  western  side  of  South  America."  *  Sir  Martin  Coawty,  who 
ascended  it,  ascertained  that  it  is  not  a  volcano.  This  is  altogether 
an  alpine  region  with  numerous  snow<Iad  summits  and  gucters 
descending  down  to  the  sea.  Deep  valleys,  which  seem  to  be  only  the 
prolongatwn  of  fjords,  penetrate  mto  the  chain  in  the  southern  slope 
where  exist  several  harwurson  which  settlements  have  been  founded. 
Yendegaia,  La^tia  and  Ushuaia  Bavs  are  among  the  lanef. 
Ushuaia  is  the  site  of  the  capital  of  the  Argentine  Territory,  and  has 
shown  considerable  development,  having  regular  communication 
by  monthly  steamers  with  Buenos  Aires,  while  smaller  steamers 
serve  the  different  settlements  akmg  the  coast.  Cattle  farms 
prosper  along  Beagle  Channel,  the  timber  industry  is^  growing, 
lignite  scams  have  been  discovered,  and  alluvial  gold  is  washed 

K'ncipally  at  Slogpet  Bay.  These^  regions,  as  they  become  more 
yutkt  may  even  invite  the  attention  of  tourists  by  their  sublime 
scenerv.  Staten  Island^  to  the  eaet  of  Tierra  del  Fuego  has  been 
settled  by  the  Argentine  government;  there  are  a  prison  and 
lighthouse  at  St  John  Harbour,  and  a  ilrst-class  permanent 
meteorological  and  magnetic  station. 

The  division  of  the  archipelago  to  the  sonth  of  Beagle  Channel 
includes  the  islands  ol  Hoste,  Navarin,  Condon,  Londonderry, 
Stewart,  Wollaston  and  numerous  islets,  disposed  in  triangular  form 
with  the  base  on  Beagle  Channel  and  the  apex  at  the  rocky  headland 
of  Cape  Horn.  Ac  its  west  end  Beagle  Channel  takes  the  name  of 
Darwin  Sound,  which  leads  to  the  i%ci(ic  at  the  Londonderrv  and 
Stewart  Islands.  Partial  exploration  in  this  region  was  conducted 
by  the  French  Mission  du  Cap  Horn  in  1862-1863,  and  the  geological 
foundations  are  granite  and  basic  volcanic  rocks.  The  western  group 
of  islands,  demarcated  by  Brecknock  Peninsula,  includes  Clarence 
Island  and  Captain  Cook's  I>esolation  Land,  with  Dawson  Island 
and  numerous  rocks  and  Islets.  Desolation  Land  was  supposed  by 
Cook  to  form  a  continuous  mass  stretching  from  the  western  entrance 
of  Magellan  Strait  to  Cockburn  Channel,  but  it  actually  consists 
of  several  islands,  separated  from  each  other  by  very  narrow  channels 
flowing  between  the  Pacific  and  the  western  branch  of  Magellan  Strait, 
The  name  Desolation  is  given  to  the  northern  member  of  the  group 
teraiinating  at  Cape  Pillar;  the  southernmost  and  largest  island 
nearer  to  Clarence  Island,  is  Santa  Iiics.  In  other  cases  small 
surveys  among  these  fjords  have  shown  that  several  of  the  larger 
islanas  are  cut  by  channels  which  sei^arate  them  into  smaller  ones, 
while  elsewhere  the  low  -valleys  which  unite  the  mountains  and 
bills  are  the  result  of  post-Glacial  deposits  that  have  filled  part 
of  the  former  channels,  these  islands  being  the  summits  of  an  old 
continuous  half-submerged  mountain  cham.  At  Dawson  Island 
the  Chilean  government  has  established  settlements,  and  a  Roman 
Catholic  mission  has  carried  on  work  among  the  Alakaluf  Indians. 

OimaU. — ^At  Ushuaia  ten  years'  meteorological  observations* 
have  shown  a  mean  annual  temperature  of  a2<84''  F.,  with  a  winter 
mean  of  34-7*  and  a  summer  mean  of  50'i8*.  These  figures  show 
that  toleraDiy  mild  winters  fas  a  whole,  apart  from  the  extremes 
of  cold  already  indicated)  are  loUowed  by  cool  summers,  both  seasons 
bdng  accompanied  by  overcast  skies,  constant  and.  sudden  changes 
from  fair  to  foul  weatl^r;  while  fogs,  mistr,  rains,  snowa  and  hjgh 
winds  (prevailing  throughout  the  yi^r)  endanger  the  navigation 
of  the  intricate  inbnd  channels.  The  precipitation  during  ten 
years  at  Ushuaia  has  been  observed  to  average  24*8  in.  But  on 
the  southern  seaward  islands,  under  the  influence  of  the  prevalent 
westerly  or  south-westerly  winds,  it  is  very  much  heavier,  and 
reaches  59  in.  at  Staten  Island. 

Fauna. — In  the  main  island  of  Tierra  del  Fucgo,  the  low-lying 
plains  with  their  rich  growth  of  tall  herbage  are  frequented  by 
the  rhea,  guanaco  and  other  animals  common  to  the  adjoining 
mainland.  In  the  southern  and  western  islands  the  fauna  is 
restricted  mainly  to  foxes,  bats,  rats,  mice,  the  sea  otter,  the  penguin 
and  other  aquatic  birds,  and  various  cetaceans  in  the  surrounding 
waters. 

InhabUanis.'^To  the  three  geographical  dhriabns  ootrespond 
three  well-marked  ethnical  groups — the  Onas  of  the  main  island, 
the  Yagans  (Yahgans)  of  the  south  and  the  Aiakalufs  of  the  west. 
With  the  settlement  of  the  main  island,  which  Is  now  sometimes 
called  Onisia,  leaving  the  name  of  Tierra  del  Fuego  to  the  archi- 
pelago, the  Onas  tnbe*  has  become  fairiy  known.  Their  origin, 
like  that  of  the  other  groups,  is  obscure.  Undoubtedly  amon^ 
these  Indians  are  many  that  recall  some  Patagonian  types:  it 
seems  that  they  are  not  the  same  as  the  Tehuelche  type,  But  that 
they  pertain  to  one  of  the  races  that  in  earlier  times  existed  in  Paf  a- 
gonia.  Theif  language  is  closely  allfed  to  that  -called  Old  Tehuelche ; 
It  is  a  hard,  slow-spoken  speech,  not  at  all  resembling  the  soft, 
rapidly-spoken  language  of  the  Yagans,  which  has  many  pointa 

*  Notes  6f  a  Naturalist  iii  South  America  (London,  1887). 
*Dr  Chavanne.  EHe  Temperatur  und  RtganerkSltnisM  Argm- 
Uninu  (Buenos  Aires,  l903^ 


of  shniiarity  iritt  that  of  the  Aiakalufs.  The  Isolation  of  the 
Onas  is  peculiarly  marked.  Inasmuch  as  they  are  an  insular  people 
who  do  dot  use  boats.  Their  life  is  nomadic,  and  they  are  hunters, 
living  upon  the  flesh  of  the  guanaco,  and  uang  only  tussock-roots 
and  wild  celery  for  ve^petable  food.  Their  skul  in  and  necessary 
devotion  to  the  chase  mfluence  their  whole  mode  of  life;  "  their 
moral  code  is  based  upon  a  standard  of  physical  culture  and  health."  * 
They  live  in  smalt  groups,  every  memoer  of  which  is  connected  by 
family  ties;  between  these  groups,  as  in  the  case  of  the  Yagans 
and  Aiakalufs,  the  vendetta  is  common.  They  have  no  gods, 
though  certain  legends  are  preserved.  They  nave  maintained 
their  stock  untainted,  and  have  withstood  the  influence  of  the  white 
man  to  a  remarkable  degree  (for  example,  they  use  no  spirituous 
or  fermented  drinkV  though  they  have  suffered  a  serious  decrease 
in  numbers  at  his  hands.  The  men  average  about  5  ft.  10  In.  hi 
height;  the  women  5  ft.  6  in.  They  are  cu  a  light  copper  colour, 
with  black  straight  nair,  attd  temaiFkabty  muscular.  Tne  Yagans 
live  under  conditions  of  eittraordinary  ngoiu*.  &n  order  to  obtain 
food,  they  venture  naked  in  small  canoes  into  the  treacherous 
seas;  their  life  is  a  constant  battle  with  starvation  and  a  rude 
climate,  and  their  character  has  become  rude  and  low  in  conse- 
quence. They  have  no  higher  social  unit  than  the  family.  Oil 
tne  authority  of  Charles  Darwin  they  have  been  held  by  many 
to  be  cannibals,  but  they  are  not,  although  those  suffering  from 
incurable  ailments  are  often  put  to  death.  Although  taller  than 
the  Negritoes  of  the  eastern  hemisphere  (4  ft.  10  in.  to  5  ft.  4  in.), 
the  Yagans  present  in  some  respects  a  more  debased  type  character* 
iaed  by  low  brows,  prominent  sygoroatic  arches,  large  tumid  lipa, 
flat  nose,  loose  wrinkled  skin,  black  restless  eyes  very  wide  aparti 
coarse  black  unkempt  hair,  and  head  and  chest  disproportionately 
kirge  compared  with  the  extremely  slender  and  outwardly  curved 
legs.  The  missionaries,  who  have  reduced  the  language  to  writing 
(Gospel  of  St  Luke,  London,  1881).  assert  that  it  contains  no  fewer 
than  30,000  words,  although  the  numerals  stop  at  fioe,  already  a 
compound  form,  and  although  the  same  word  expresses  both  khnd 
andfinger;  but  it  appears  that  a  large  number  of  tne  words  included 
in  this  total  ate  compounds.  Comparatively  little  is  known  about 
the  Aiakalufs.  They  have  a  reputation  for  treachery,  and  for 
assaults  on  shipwrecked  crews.  They  are  hunters  both  on  {and 
and  on  the  water,  using  the  bow  and  arrow  like  the  Onas,  and 
building  canoes  often  of  large  size. 

The  aborigines  are  decreasing  rapidly  in  the  whole  archipelago, 
and  although  the  Rev.  Thomas  Bridges,  whot  as  missioaary  nrst 
and  then  as  faitner,  resided  thirty  years  there^  calculated  tb< 
population  to  be  10,000  when  he  arrived,  towards  the  close  of  the 
19th  century  it  was  estimated  to  be  little  more  than  1000. 

Tierra  del  Fuceo  was  discovered  by  Fernando  de  Magellan  in 
1520,  when  he  sailed  throng^  the  strait  named  after  blm.  and  called 
this  region  the  "  Land  of  Fire,"  either  from  now  extinct  volcanic 
flames,  or  from  the  fires  kindled  by  the  natives  along  parts  of  his 
course.  In  1578  Sir  Francis  Drake  first  sighted  the  point  whkrh 
in  1616  was  named  Cape  Hoorn  (anglicized  Horn)  by  the  Dutch 
navigatora  Jacob  Leroaire  and  Willem  Cornelia  Schouten  (1615-^ 
1617).  In  1619  the  brothers  Garcia  and  Goncalo  de  Nodal  first 
circumnavigated  the  archipelago,  which  was  altcrwards  vi»ted  at 
intervals  by  Captain  Sir  John  Narborough  (1670),  M.  de  Gennes 
and  the  Sieur  Froger  (1696),  Commodore  John  Byron  (1764),  Samuel 
Wallis  and  Philip  Gairteret  (1767),  James  Cook  (1768)  cuod  James 
Weddell  ( 1 82a).  But  no  systematic  exploration  was  attempted  until 
the  British  Admiralty  undertook  a  tnorough  survey  of  the  whole 

?roup  by  Philip  Parker  King  (1826-1828)  and  Robert  FiUroy 
X831-1836).  The  htter  expedition  (Voyage  of  the  "Beagle'*) 
was  accompanied  by  Charles  Darwin,  then  a  young  man.  To 
these  admirable  surveys  is  due  most  of  the  present  gcographkal 
terminology  of  the  archipelago.  Subsequently  the  woric  of  ex- 
ploration was  continued  by  Duroont  d'Urville  (1837),  Charles  Wilkes 
(»839),  Parker  Snow  (1855),  various  later  travellers,  a  selection  of 
whose  works  are  c^uoted  below,  and  British,  American  and  Roman 
Catholic  mtssionanes. 

BlBLiOGRAPHY.^Charles  de  Brosscs,  Histoire  des  luvigaiions 
aux  terres  australes  (Jhivis,  1756);  J.  Bumey.  kistory  of  Voyages 
and  Discoveries  in  the  South  Sea  (fcondon,  1803-1817);  J.  Weddell, 
A  Voyage  towards  the  South  Pole  and  to  Tierra  del  Fuego  (London, 
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t  i»v  ^  cwj  ^^rmt^  ujf  M.  ^rru uc»  rucgo  iL^onaon,  1057; ;  \j.  marguin. 
La  Terre  de  Feu,"  in  Butt,  de  la  Soc.  de  Ciogr.  (November,  1875) ; 
.  G.  Kohl,  Ceseh.  d.  Enldechungsreisen,  &e.,  tur  Magellans  Strasse 
Bcriin.  1877);  "  La  Terre  de  Feu  et  ses  habitants,"  in  Journal  des 
iMssions  tvang&iques  (August  1876);  D.  Lovisato,  Apfmnti  etno- 
erafici  con  accenni  geologxci  suUa  Tern  del  Fuoco  (Turin,  1884); 
John  Ball,  Notes  of  a  NaturaKst  in  South  America  (London,  1887): 
R-  W.  Coppinger.  Cruise  0/  the  "  AUti"  (London,  4th  ed.,  1885); 
G.  Sergi,  Anlrepologia  fisscoy^idia  Fuegi^  (Rome*  1887) ;  Ramon 


•  W.  S.  Barclay,  "  The  Land  of  Magallanes,  with  some  account 
of  the  Onas  and  other  Indians,"  Ceograpkical  Journal,  vol.  xxiiL 
(iioodon,  1904). 
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nntan,   THfinftsB   jdhahhs    AiszAmnu   (isji- 

tB77),  Huo^riui  Bopniu  vocaLhl,  vu  bom  at  Hamburg  on 
the  17th  d1  July  iS^ip  Her  vtficc  was  trained  at  Hamburg^ 
frbere  slic  made  a  auccelsful  d^but  la  iS4g  as  Lucnzia  Bor^a 
!■  Dooizetti'i  opera.  Theooe  ilie  proceeded  to  Fradttort  and 
Vieona.  Sbesang  foi  the  £nt  time  in  London  in  1S3S,  appearing 
U  ValcBlme  in  La  Hufnemia.  Ha  success  was  so  gnat  tint 
for  the  rest  of  bcr  life  sbc  nude  England  ber  home,  and  sooa 


■ebadal 


Her 


nutic  soprano  of  magiulicent  quaJity,  and  bet  powcn  as  an 
acitfsa  were  lupteme.  Her  most  fajnous  parts  Here  Fidclio, 
Uedea  (in  Cherubim's  opera)  and  Donna  Anna  (in  Don  Gio- 
vanni}. She  died  in  London  on  the  3rd  of  Oetotier  1977, 
having  endeared  herself  to  the  English  people  as  much  by  her 
private  virtues  as  by  ber  artistic  gilts. 

TIFPAKT,  CHARLES  LEWIS  (i8ii-r90i),  American  jeweler, 
was  bom  at  KiUin^y,  Coonecticut,  on  the  ijlh  o(  Febniaiy 
iSii.  At  fifteen  he  became  a  de^  in  his  (alber's  store,  but 
removed  to  Ne«  York  City  in  1S37,  sad  with  John  B.  Young 
opened  a  fancy  goiida  Btort.  In  1847  the  fiim  began  to  manu- 
{actuie  gold  jewElry,  and  io  1S4S,  when  the  political  unrest  in 
Europe  caused  great  depredation  in  the  price  of  predous  slones, 
Tiffany  invested  hcavQy  [n  diamonds,  which  were  sold  at  a 
great  piofil  a  few  yean  later.  The  firm  became  Tiffany,  Young 
i  Ellis  io  1S41  and  was  reorganized  as  Tiffany  &  Company 
(Mr  Young  and  Mr  EUis  retiring)  in  1853.  In  iSjr  tho  firm 
had  establuhcd  the  Meiliag  sitvet  standard  of  -915  Gne,  sub- 
aequBDlly  adopted  by  other  jewelersj  and  in  the  same  year 
bad  fouoded  a  branch  house  in  Paris.  In  1858  Tiffany  bought 
the  unused  portion  of  the  Atlantic  telegraph  cable  which  be 
made  into  cane  handles  or  sold  in  sections.  At  the  beginning 
of  the  Civil  War,  foreseeing  tbat  the  jewelry  buuness  would 
■uEer,  he  turned  moat  of  his  capital  ta  the  manufacture  of 
iwotda,  medals  and  umiLu  war  mnletiaL  In  186S  the  com- 
pany was  incorporated,  and  branches  were  established  at 
London  and  at  Geneva.  Tiffany  made  a  tpedalityof  imparting 
historic  genu,  jewelry  and  ait  works,  and  in  1887  bought  Mme 
of  (be  crown  jevds  of  France,  paying  lor  them  about  half  a 
miDioQ  dollara.  He  waa  made  a  chevalier  of  the  Legion  of 
Honour  in  1878.  He  died  io  New  York  on  the  i8th  of  Fetmiaiy 

TIPPAHT,  LODIS  COMFORT  (1848-  ),  American  artist, 
son  of  Charles  L.  Tiffany,  was  bom  in  New  York  City,  on  the 
i81b  of  February  1S48.  He  was  ■  pii|Hl  of  George  Inoeis  and 
of  Samuel  Coleman,  New  York,  and  of  Lfon  Bailly,  Paris. 
He  became  a  member  of  the  Society  of  American  Artijls  [r877}, 
of  (he  Matioaal  Academy  of  Design  (iSSo),  of  (be  American 
Water  Color  Sodeiy,  and  of  the  Sodii6  Nationale  des  Beaui 
Arts,  Paris.  He  uavelled  eitensivily  in  Esn^,  and  painted 
in  oil  and  waler^»lour,  but  anbaequently  devoted  himself  to 
decorative  glasa  work.  He  became  president  and  art  director 
of  Ibe  Tiffany  Glasa  and  Decoratiag  Co.,  and  produced  a 
"  Favrile  "  glasa,  of  imusual  beauty  of  colour. 

TIFFIH,  a  dty  and  the  connty^eat  of  Seneo  comity,  OUo. 
II.S.A.,  on  the  Sandusky  river,  about  40  m.  S.S.K  of  Toledo. 
Fop,  (1000),  io.q8«,  oC  whom  .1168  were  fotcign-borD;  (loio 
census),  11  Am-  1'i£°  is  served  by  the  Baltimore  3i  Ohio,  (he 
Clevclaod.  CindaDad,  CbicafD  k  St  Louia  arul  the  Penntylvula 


laflwayt,  and  by  an  electric  liac  to  Fstudi,  abiNit  ti  m.  watt. 
It  i)  the  seat  ol  an  Unuline  College  for  girli,  founded  fn 
iS6j  and  incorporated  with  power  to  confer  dcgmi  in  i8;8; 
and  of  Heidelberg  Univenily  (Reformed  Churdi),  founded 
in  iSjo,  incorporated  as  Heklelberg  College  in  iSji  and  rein- 
corporated under  Its  present  name  in  1S90.  The  Heidelberg 
Theological  Seminary  was  conducted  bere  [com  iSjo  to  1997, 
when  it  waicombined  with  the  "School  ol  Theology  "of  Ursinua 
College,  CoUegeville.  Pennsylvania,  to  form  Ibe  Central  Theo- 
logical Semuiaiy  of  the  Reformed  Church  in  the  United  Stales, 
which  in  1908  was  removed  to  Dayton,  Ohio.  In  Tiffin  are  the 
St  Francis  Home  (1S69),  and  the  National  Oipbaos'  Home 
(i8gO.  Thecityfaad  87 faclorlei  101905,01  which  54.1^  were 
owned  by  individuals,  and  the  value  of  the  factory  ptoducti 
was  t>,434.5oi.  Tiffin  was  letlled  in  1817,  incorporated 
as  a  (own  in  183s,  and  chaiteied  aa  ■  dty  in  1850,  when  tbe 
village  ol  Ft.  Ball,  on  the  opposite  side  oE  the  Sandusky,  Mas 
conididated  with  il.  It  was  named  in  honour  of  Edivard 
Tiffin  (t  j«-i8j9),  a  native  of  Cailisk,  England,  who  emigrated 
10  the  United  Statei.  He  graduated  at  (be  liniversiiy  of 
Penoaylvania  in  17811,  removed  in  1706  to  Chillicoihc,  Ohio, 
where  he  practised  medidne  and  was  a  local  Methodist  preecher. 
He  was  speaker  of  the  Hou»:  ol  Representatives  of  the  Nonh- 
west  Territory  in  1709,  president  [iSoj)  ol  the  conventioniL  hick 
framed  the  £rst  constitulion  of  Ohio,  the  first  goveroor  of  ibe 
state  (1803-1801),  a  Democratic  member  of  (he  United  Stale* 
Senate  in  1807-1809,  first  commissioner  of  the  Um'icd  Sutet 
General  Land  OSca-in  1811-1S14,  and  aurveyor-gcnaral  ol 
pubUc  lands  north-weK  of  Ibe  Ohio  River  io  1814-1E19. 

TIFLIS.  a  government  of  Ruteian  TVinscauca^a.  occupyioB 
(be  eastern  portion  of  the  great  valley  which  stretches  bet«een  ibc 
main  Caucasus  range  and  the  Armenian  highUtide,  from  th« 
Ueskes  Mountains  eastward,  and  eilending  up  into  the  Ulber 
regions  on  bolh  north  and  south.  The  disiricl  of  Akbiltsikli 
lie*  actually  on  the  Armenian  highlands.  The  government  is 
minerals,  but  only  copper  is  eilracted,  at  Alaverdi  and 


Akhtal;  pelrol 
Tho  g 


d  by  the  Kun 


if  Ihe  valley 
nbabiied  by 


Akhillsikh,  Dusfaet,  Gori,  Signakh  and  Telav  Agriculture  is 
the  principal  occupalion.  Good  silk  is  produced,  espedally  in 
the  region  ol  Kakhetia.  livestock  breeding  is  eiicssavely 
carried  on  on  the  steppes.  About  one-fourth  of  the  area  is 
ider  forest.  Tix  natives  eibibit  remarkable  skill  in  (be 
douiaclure  ol  leather  and  metallic  goods,  felt,  woollen  stuffs 
-g-  carpets  and  shawls)  and  gold  embrcndery. 
TIPU8,  a  town  of  Russian  Caucasia,  coital  of  the  goveio- 
ent  of  the  same  name  and  of  the  governor-generalship  of 
Caucasia,  picturesquely  uluated  (44°  48'  E.,  41°  41'  N.)  nl  the 
ool  of  hare  high  mountains,  on  bolh  banks  of  the  river  Kura, 
100  fl.  above  Ibe  Black  Sea.  It  is  connected  by  rail  with  Poti 
ind  Batum  (117  m.^on  the  Slack  Sea,  with  Baku  on  (he  Caspian 
Sea  (341  m.),  with  Kars  (tS.;  m.),and,  via  Baku  and  Pelrovsk, 
with  the  railway  system  of  European  Russia,  which  it  joins  at 
Beshia,  ftear  Vladikavkai.  Omnibuses  also  run  regularly 
,  the  main  range  to  Vladikavkaz,  which  by  this  route  ^ 
only  133  m.  distant.  The  heal  in  summer  is  eiceasive  (meao, 
*  F.).  owing  to  rhe  confined  position;  but  the  surroundiog 
[ijoo  to  1400  ft.)  shelter  the  town  effectively  from  the 
cold  winds  of  (HotBi  (mean,  34' 7°).  A  large  square,  cathedrals, 
handsome  streets,  gardens,  bridge*,  many  fine  buildingi-'among 
IberatbegnBd-docalp^ace,  the  opera-house  and  the  moscum — 
European  shops,  the  dub  01  "  drcle,"  hotels  and  pubLc  offices, 
an  evidence  of  western  civiliiation.  Among  (be  modern  public 
building  are  the  Hall  of  F»rw^  ('^j\  *h*  ''nytWFn  Mtifffiim.  ■ 
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fttfadnl  ot  tba  Cuholc  Gndc  Chnrtb,  ud  k  KTkaltDnl 
mainim.  The  chid  □(  tiK  Met  cdifiiM  n  the  (Sion)  ciIbKlnl, 
irhlcb  tncM  back  iu  origin  10  the  5th  centuiy.  Other  chuidKi 
ditc  from  tlic  I4lh  and  i  jlh  nnturis,  the  Ainieaian  ullKclnl 
ol  Vu  from  i^So,  tad  iha  Catholic  cborcb  from  Ihe  i4tli  centiuy. 
At  Ti£ii  an  lbs  Caociriin  branch  of  the  Runlan  Ongi^ihicil 
Society,  an  »K 
garden  and  k 
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cal  and  ■  phyiical  obterratory,  a  botanical 
,  and  a  pabUc  Ubniy-  Tben  an  cottoa 
UnDcria,  •aap-waifci  and  brick-wski. 
The  uiiiaiu  ol  lUii  are  remnnicd  ai  uIvaiiDltlB,  funamitlB 
and  iwont-makei*.  lUis  is  the  cbiel  ceotn  tor  the  iii4nrt  ol 
nw  silk  and  ailken  goods,  raw  cotton,  cotlona,  woofleBa^  boou, 
tobacco,  wios,  cirpcu,  and  dried  fmia  Eiom  Penja  ajtd  Traiu- 
cBUcasIa,  while  manufactnied  warn  are  imported  item  Rnoia. 
The  dty  has  conndsablr  devebpod,  and  bad.  In  ttn,  t6ofi*s 
tabaUtanu,  as  compand  irith  104,094  fai  1883.  liey  lujade 
Georgiass,  Rutnans,  Germaiis,  Perdans  and  Tatait. 

la  the  oM  dMuoo  of  TUb  thm  «>tlaet  loinia  w«  fachded— 
Tiflili  Kal'a  (Che  fort)  and  Isoi;  Hibaequeiitly  llllit  rttm  to  have 

—'--Id.  Kal'a  aaTiffit,  aad  lul  aa  Aulabfa. 

I  dtadclii  that  of  the  [ormir  conluned  Iht 

—  — jnd  a  royal  pabtce;  that  ol  the  latter  the 

church  of  the  Holy  Vii^  and  tbe  midenco  of  the  archimaiidrlte. 
The  tovn  la  now  dlvkled  faKo  qiBTten:  tbe  Hiniaa  (the  biert  oC 
■JIJ,  the  Germaji,  tbe  ArmeuaB,  apd  that  in  which  azo  cop|^*^4ed 
Jen,  MahoauiKdaiu  and  tbe  oiaia  d  Orientali. 

The  Genr^an  anuh  put  tbe  fouDdation  of  TiSBs  back  to 
AJ>.  37!>.  In  the  blet  ball  of  ibe  sth  ceciuiy  the  chieliain  of 
Georgia,  Wakbtang,  Gurgaitan,  Iranaferrcd  his  capital  from 
Mtskbet  to  tbe  warto  q>riDgi  of  Tpbilis,  irbeie  be  erected  sevoai 
chmchea  and  a  fort.  In  570  tbe  Peraians  took  tbe  place  and 
made  it  tbe  residence  of  their  rulers,  but  retained  it  only  lor  ten 
years.  Tifli*  luEeted  successive  plundering  and  devastatiODa 
.  at  tbe  hands  of  tbe  Greeks  in  616,  of  one  of  the  commailden  aS 
tbe  Caliph  Omar  in  731,  of  the  Khaiais  in  SiS,  and  of  the  Aiaba 
la  Sji.  The  Ceor^ans,  however,  always  managed  to  nuim  to 
It  and  to  keep  it  in  ihbr  permanent  possesion.  In  the  course 
ol  tbe  succeeding  centuries  "nflis  fell  repeatedly  into  Persian 
hands;  and  it  was  plundered  by  tbe  Mongol  oinquerar  Tamerlane 
towards  the  end  of  tbe  141]]  century.  Afterwards  the  Turks 
leiud  it  several  times,  and  towards  tbe  end  of  tbe  171b  century 
tbe  Lesghians  attacked  it.  In  1795,  when  the  tbab  of  Persia 
plundcrod  Tidis.  Russia  sebt  troops  to  its  ptotection,  and  iha 
Rusuan  occupation  became  permanent  in  1799. 

Perhaps  one  of  the  Culteit  account!  of  Tillii  is  coataiaed  in 
BnxKl'i  edition  of  the  Dacriplan  t^piBkauc  it  la  Giorpt 

iSt  Prlenburv.  1B41),  by  the  illegitinulc  bd  ol  WaUtang  V\., 
Ide  of  Karthii  Uj.  Georgia),  who  became  a  pennoiwr  of  n^ter 
theCreat.  (P.  A.  K.;  J.  T.  BH 

TIOEUIXIJI,  SOPHOnUI,  minister  and  lavourilB  of  tbe 
eavercn  Ne»,  was  a  native  of  Agtlgenttun,  ol  bumble  oti^  and 
possibly  of  Greek  descent.  During  the  reign  of  Caligula  he  waa 
banbhed  (a.o.  39)  lor  adultery  with  the  emperor's  listers,  but 
malledby  Claudius  (41).  Having  inherited  a  fortune,  he  bought 
land  in  Apulia  and  Calabria  and  devoted  himself  to  breeding 
race-botses.  In  this  miana  he  gained  Ihe  favour  ol  Nero,  whom 
be  aided  and  abetted  in  his  vices  and  cruellies.  In  61  he  was 
promoted  to  tbe  pnleclure  of  the  praetorian  guards.  In  £4  he 
'  made  hindeU  notorious  for  the  orgies  armnged  by  blm  in  tbe 
Baunol  Agrii^ia,  and  ms  suspected  oi  incendiarism  in  mnneiion 
with  the  grnl  £re,  which,  after  having  subiided,  broke  out  < 
alRsb  in  his  Aemilian  gardens.  In  6;.  during  tbe  Investigatioa 
into  the  abortive  cofa^iracy  ol  Vaa.  he  and  Poppaea  formed  a 
kind  ol  imperial  privy  toundL  In  (i;  be  accompanied  Nero  on 
his  tour  in  Greece.  When  tbe  emperor's  downfall  appeared 
buninent,  Tigellinua  deserted  him,  and  wiib  Nymphidius 
Satunus  brought  about  the  defection  of  the  praetorians.  Under 
Galba  he  was  obliged  to  give  up  his  command,  but  managed  to 
save  his  life  by  lavishing  prvsents  upon  Vinius,  tbe  favourite 
ol  Galiia,aiid  Ul  daughter.  Olbo  on  his  accesrion  {69)  deter- 
mined to  remove  one  »o  univetsally  deteaied  by  the  people. 
While  in  tbe  baths  at  Siaiiessa,TigellInu3  received  Ihe  news  that 
he  must  die,  ud,  having  vainly  endeavound  to  (ain  a  re^te, 


CttSi,  (ftdj'aBcieat'auOioriti™ 'quoted  by  Mayor  on 
L  T  J5 :  B.  W.  Hendenen,  i.ir' aaJ  MKifaJi  of  Ml  £>>if<nir 
>3). 
TIOER  {PiUt  Hpii),  an  animal  only  rivalled  by  the  lion  In 
Axe,  strength  and  ferocity  among  tbe  cat-like  beasts  of  prey 
(see  Caihivo>a).  Almost  everything  that  is  staled  in  tbe  article 
Lion  concerning  the  structure  of  the  skeleton,  teeth  and  clawl 
of  that  animal  wiU  apply  equally  weU  to  the  tiger,  the  difference 
between  the  two  lying  mainly  in  the  skin  and  its  covering.  A 
tiger's  skull  may,  however,  always  be  distinguished  horn  thai 


The  Tiger  {ftlii  lie"\ 
ot  a'lion  by  ibe  circumstance  that  tbe  nasal  bonea  extend  Ugher 
on  tbe  forehead  than  the  maxillae,  instead  of  stopping  on  nearly 
the  same  line.  Although  examples  ol  both  apeciea  preseiu 
coivdderable  variations  in  siae,it  is  ascertained  that  the  Imgthof 
the  largest4ixed  Bengal  tiger  may  exceed  thai  ol  any  lion. 
Much  larger  specimens  are  recorded,  but  10  ieet  from  the  tip 
of  the  nose  to  the  end  ol  Ibe  taD  ia  no  unusual  length  lor  a  larga 
male  tiger.  Tbt  female  ia  somewhat  smaller  and  has  a  lighter 
and  narrower  head.  The  tiger  has  no  mane,  but  in  old  mala 
thehairon  tbecheekaisratherloilgand  spreading.  Tlieground- 
colour  of  the  upper  and  outer  parts  ol  the  bead,  body,  limbs  and 
tail  is  btigbt  rufous  fawn;  and  these  parts  arc  beautlinlly  marked 
with  transversa  stripes  ol  a  dark,  almost  Mack  colour.  The 
t»i*rVing^  vary  much  in  different  individuals,  and  even  on  tbe  two 
aides  ol  the  same  individual.  Tbe  under-parts  of  the  body,  the 
In^de  ol  the  limbs,  the  cheeks  and  a  large  spot  over  each  eye  are 
dearly  white.  Tbe  tigers  which  inhabit  hotter  regloos,  as  Bengal 
and  tbe  south  Asiatic  islands,  have  shorter  and  smoother  hair, 
and  are  more  richly  coloured  and  distinctly  striped  than  those  of 
nortbcm  China  and  Siberia,  in  which  tbe  lur  is  longer,  softer 
and  lighter-coloured.  The  Siberian  tiger  Is  F,  Hcrii  mantMia, 
and  tbe  Persian  F.  litv  nrga^a.  Stack  and  white  phases  have 
been  ticordtd,  but  they  are  ran.  The  tiger  is  exclusively 
Asiatic,  but  baa  a  very  wide  range  in  that  continent,  having  been 
louud  in  almost  all  BuiUble  bcaUties  south  ol  a  line  drawn  from 
the  liver  Euphrates,  passinj  along  ihe  souibem  shores  of  iho 
Caspian  and  Sea  of  Aral  by  Lake  Baikal  to  the  Sea  ol  OkhoLEk. 
Its  meet  northern  range  Is  the  territory  of  tbe  Amur,  Its  most 
iouthem  Ihe  islands  ol  Sumatra,  Java  and  BalL  Westward  it 
reaches  to  Turkish  Georgia  and  eastnard  to  Ilw  island  ol  Sag- 
balln.  It  1)  absent,  however,  from  the  great  elevated  plateau  of 
Centra]  Asia,  rur  does  it  inbabil  Ceylon,  Borneo  or  the  other 
klaods  ol  the  Indo-Malay  Archipelago,  except  thote  named. 

The  principal  lood  of  the  tiger  fai  India  ia  cattle,  deer,  wild  bog 
and  pea-lowl,  and  occasionally  human  brings.     The  ngulat 
s  "  la  generally  an  old  ligei  whose  vlgonr  Is  past, 
teeth  are  worn  and  defective;  It  takes  up  iu  abode  la 
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tbe  neighbourhood  of  »  vQlige,  the  popuktkm  of  wUch  it  finds 
an  easier  prey  than  wild  animals.  Though  chiefly  affecting 
grassy  plains  or  swamps,  tigers  are  also  found  in  forests,  and  seem 
to  be  fond  of  haunting  the  neighbourhood  of  old  ruins.  As  a 
Tulei  they  do  not  climb  trees;  but  when  pressed  by  fear,  as  during 
an  inun<i^tion,  they  have  been  known  to  do  so.  They  take  to  the 
water  readily  and  are  good  swimmers.  The  tigers  of  the  Sundar- 
bans  (Ganges  delta)  continually  swim  from  one  island  to  the  other 
to  change  their  hunting-grounds  for  deer.  The  following  extract 
from  Sir  J.  Fayrer's  Royal  Tiger  oj  Bengal  (1875)  may  complete 
this  notice  of  the  tiger's  habits. 

The  tigitss  gives  birth  to  from  two  to  five,  even  nx  cubs;  but 
three  is  a  frequent  number.  She  is  a  most  affectionate  and  attached 
mother,  and  ^cnerallyeuards  and  trains  her  young  with  the  most 
watchful  soliatude.  Tbey  remain  with  her  until  noMly  fidl-grown, 
or  about  the  second  year,  when  they  are  able  to  kill  for  themselves 
and  begin  life  on  theu-  own  account.  Whilst  they  remain  with  her 
she  is  peculiarly  vicious  and  aggressive,  defending  thcm^  with  the 
greatest  ooura^  and  energy,  and  when  robbed  ot  them  is  terrible 
m  her  rage;  but  she  has  been  known  to  desert  them  when  pressed, 
and  even  to  eat  them  when  starved.  As  soon  as  they  begin  to 
require  other  food  than  her  milk,  she  kills  for  them,  teaching  them 
to  do  so  for  themselves  by^  practising  on  small  animals,  such  as 
deer  and  young  calves  or  pin.  At  these  times  she  is  wanton  and 
extravagant  in  her  cruelty,  kilUng  apparently  for  the  gratification 
of  her  ferocious  and  bloodthinty  nature,  and  perhaps  to  excite  and 
instruct  tbe  young  ones,  and  it  is  not  until  they  are  thoroughly 
capable  of  killing  their  own  food  that  she  separates  from  them. 
The  young  ttgers  are  tax  more  destructive  than  the  old.  They  will 
kill  three  or  four  cows  at  a  time,  while  the  older  and  more  ex- 
perienced rarely  Idll  more  than  one,  and  this  at  intervals  of  from 
.  three  or  four  days  to  a  week.  For  tins  purpose  the  tiger  ^11  leave 
its  retreat  in  the  dense  jungle^  proceed  to  the  neighbourhood  of  a 
village  or  gowrie,  where  cattle  feed,  and  during  the  night  steal 
on  and  strike  down  a  bullock,  drag  it  Into  a  secluded  place,  and 
then  remain  near  the  "  murrie  "  or  "  kill,"  for  several  aaj's,  until 
it  has  eaten  it,  when  it  will  proceed  in  searoh  of  a  further  supply, 
and,  having  found  good  hunting  ground  in  the  vicinity  of  a  viluge 
or  gowrie,  continue  its  ravages*  destroying  one  or  two  cows  or 
buffaloes  a  week.  It  is  very  fond  of  the  ordinary  domestic  cattle, 
which  in  the  plains  of  India  are  generally  weak,  hau^arved,  under- 
rittd  creatures.  One  of  these  is  eauty  struck  down  and  carried 
or  dragged  off.  The  smaller  buffaloes  are  also  easily  disposed  of; 
but  the  buffalo  bulls,  and  especblly  the  wild  ones,  are  formidable 
antagonists,  and  have  often  been  known  to  beat  the  tiger  off,  and 
even  to  wound  him  serioudy.  (W.  H..F.;  R.  L.*) 

nfiER-CAT»  typically  Fdis  Hgrina,  an  American  wild  cat 
tan^ng  from  Mexico,  on  tiie  east  of  the  Andes  to  Paraguay  and 
the  eentaal  forest  r^on  of  Argentina.  Together  the  head  and 
body  meafluie  something  over  30  in.,  of  which  the  .tail  counts  fcv 
H  third.  Tbe  fur  is  grizdy  grey,  with  bktck  spots  that  do  not 
form  chains.  The  name  is  also  applied  U»  the  Ocelot  (,g.v.)t  and 
often  used  of  any  small  striped  or  spotted  wild  cat,  either  from 
the  wcstexn  or  eastern  hemisphere. 

TIGER*>FLOWER»  known  botanically  as  Tigridia,  a  genus  of 
bulbous  plants  (natural  order  Iridaccae),  luitives  of  Mexico, 
Central  America,  Peru  and  Chile.  Th^  have  long  narrow 
plicate^-^eined  leaver  springing  from  the  bulb  and  a  stem  bear- 
ing two  or  three  scattered  smaller  leaves  and  above  a  few  flowers 
emerging  from  a  spathe.  The  flowers  are  q>otted  (whence  the 
name  tiger-flower  or  tiger-iris)  and  have  free  segments  springing 
from  jk  tube;  the  three  laige  broad  outer  segmoits  are  ooncavdy 
spreading,  the  three  inner  a^  much  smaller  and  more  erect. 
T.  pawmia  (FlowBr  of  Tigris)  has  laige  flo^en  with  a  golden 
orange,  white  or  ydlow  gtouiid  coloiur. 

TIOHEk  MART  (1771-18x0),  Irish  poet,  daughter  of  the  Rev. 
William  Blachfotd,  was  bom  on  the  ptli  of  October  177a.  In 
1793  she  contracted  what  proved  to  be  an  unhappy  marriage 
with  her  conan,  Henzy  Tigbe>  of  Woodstock,  Co.  Widdow.  She 
died  on  the  34th  of  March  18x0,  at  Wood8tock;Co.  Kilkenny,  and 
was  buried  at  Inlstioge.  Mrs  Tigfae  waa  the  author  of  a  poem  of 
unusual  merit,  Fsy^  or  tk$  Legend  of  Lavet  printed  privately 
in  X805  and  published  posthumously  in  x8xx  with  some  other 
poemsy  It  is  founded  on  the  stoiy  as  tdd  by  Apuleius,  and  is 
written  in  the  Spenserian  stanza.  The  poem  had  numy  admiien* 
and  high  praise  is  awarded  it  In  a  contemporary  notice  in  the 
Qturkfiy  Renew  (May  181  r). 


fflaiAfH-nUBBR  (ASS.  T^kuUi^d^B^arr^  «my 
fidence  la  the  son  of  Ewra,"  #.e.  the  god  In-Aristi),  the  name  of 
seversl  Assyrian  kxn^  The  mind^ering  of  these  kings  is  not 
certain. 

HoLAiH-PnuBK  I.,  the  son  of  Assui-ris-ist,  ascended  the 
throne  c«  iito  b.c.,  aiid  was  one  of  the  greatest  <rf  Assyrias 
con(|uerors.  His  first  campaign  was  against  the  Moschi  wlio  had 
oocupied  certain  Assyrian  districts  on  the  V^pee  Euphrates; 
then  he  everraa  Commagene  and  eattcxn  CaQpadoda,  and  drove 
the  Hittitfs  from  the  Assyrian  pnovince  of  Subarti  northncast  of 
Malatia.  lix  a  subsequent  campaign  the  Assjriian  forces  pene- 
trated into  the  Kjurdlsh  moimtams  south  of  Lake  Van  and  thai 
turned  westward,  Malatia  submitting  to  the  invader.  In  his 
fifth  yearTigbth-FOeser  attacked  Comana  in  Cappadoda,  and 
placed  a  record  of  his  victories  engitved  on  copper  plates  in  a 
fortress  he  built  to  secuie  Jus  Ciltdan  conquests.  Tlie  Aramaeans 
of  north  Syria  were  the  next  to  be  attacked,' and  he  thrice  made 
his  way  as  far  as  the  sources  of  the  Tigris.  The  command  of  the 
hi^h  road  to  the  Mediterranean  was  secured  by  the  possession  of 
the  Hittite  town  of  Pethor  at  the  junction  of  the  Euphrates  and 
Sajur,  and  at  Arvad  he  received  presents,  including  a  crocodile, 
from  the  Egyptian  king,  and,  embarking  in  a  ship,  killed  a  dolphin 
in  the  sea.  He  was  panionately  fond  ^  the  chase  and  was  also  b 
great  buOder,  the  restoration  of  the  temple  of  Assur  and  Hadad 
at  Assur  {q.v.)  being  one  of  his  worics. 

TicLATB-PxiESER  11.  or  III.,  son  of  Hadad-nirarin.,  appears 
to  have  reigned  from  about  950  to  930  B.C.,  but  nothmg  is  known 
about  him. 

TiGiATH-PxtESER  III.  or  IV.,  wasa  successful  general  who 
usurped  the  Assyrian  throne  on  the  13th  of  lyyar  745  B.C., 
after  the  fall  of  the  older  dynasty,  and  changed  his  name  of  Puln 
(Pul)  to  that  of  the  famous  conqueror  of  earlier  times.  In 
Babylonia,  however,  he  continued  to  be  known  as  Pulu.  He  was 
a  man  of  great  ability,  both  military  and  administrative,  and 
initiated  a  new  system  of  policy  in  Assyria  which  he  aimed  at 
making  the  head  of  a  centralized  empire,  bound  together  by  a 
bureaucracy  who  derived  their  power  from  the  king.  The  empire 
was  supported  by  a  standing  army  and  an  elaborate  s^'stem  of 
finance.  The  first  task  of  Tiglath-Pileser  was  to  reduce  the 
Aramaean  tribes  to  order,  and  so  win  the  gratitude  of  the  Baby- 
Ionian  priests.  Then  he  struck  terror  into  the  wild  tribes  on 
the  eastern  frontiers  of  the  kingdom  by  a  campaign  which  ex- 
tended into  the  remotest  parts  of  Media.  Next  came  the  defeat 
of  a  northern  coalition  headed  by  Sar-duris  of  Ararat,  no  fewer 
than  72,950  of  the  enemy  being  captured  along  with  the  dty  of 
Arpad,  where  the  Assyrian  king  received  the  h(«nage  of  various 
Syrian  princes.  Arpad  revolted  soon  afterwards,  but  after  a 
siege  was  taken  in  740  b.c.  The  folloiring  year  Azariah  of  Judah 
appears  among  the  enemies  of  Ti^th-Pilcser,  who  had  over- 
thrown his  Hamathite  allies  and  annexed  tke  nineteen  districts 
of  Hamath.  The  conquered  populations  were  now  transported 
to  distant  parts  of  the  empire.  In  737  b.c.  Tii^lath-Pileser  again 
marched  into  Media,  and  in  735  he  invaded  Ararat  and  wasted 
the  country  round  the  capital  Van  to  a  distance  of  450  miles. 
In  734  B.C.  he  was  called  to  the  help  of  Yahu-khazi  (Ahaz)  of 
Judah,  who  had  been  attacked  by  Pekah  of  Israel  and  Ream 
(Rasun)  of  Damascus.  Ream,  defeated  in  battle,  fled  to  his 
capital  which  was  at  once  invested  by  the  Assyrians,  while  with 
another  portion  of  his  army  Ti^th*Piieser  ravaged  Syria  and 
overran  the  kingdom  of  Ssunaria.  Anunon,  Moab,  Edom  and 
the  queen  of  Sheba  sent  tribute,  and  Teima  in  northern  Arabia 
was  captured  by  the  Assyrian  troops.  In  732  b.c.  Damascus 
fell;  Rexon  was  put  to  death,  and  an  Ass>'rian  satrap  appointed 
in  his  stead.  Tyre  also  was  made  tributary.  The  next  year 
Tii^th'Piieser  entered  Babylonia,  bat  it  was  not  until  729  B.c 
that  the  ChaMaean  prince  Ukin-xer  (Chmxurus)  was  driven  from 
Babylon  and  Ti^th-PfleBcradcnowledgedasitl  legitimate  ruler. 
In  the  eariy  part  of  Tebet  727  b.c.  he  died,  after  having  built  two 
palaces,  one  at  Nmeveh,  the^ether  at  Calah. 

See  P.  Rest.  2Mc  KeUstkriftkxU  Tidot^Piks»s  ///.  (1893);  also 
Babylokia  ahd  AsevMA,  f  V.  History  V*  Second  Assyrian  Emplie ' ') ; 
and  authorities  quoted  in  ft  viii.  Chronology. 
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HBBAHBS.  or  ]>BStf  I  king  of  AniMnia  ie.  93^55  b.c.). 
Annenia  had  by  the  conqocsts  of  Alexander  the  G^t  become 
•  province  of  the  MaoedooiaA  Empire ;  but  it  was  never  thon>ttg;hly 
sabjei^ed  to  the  foreign  rule.  A  Ppi^ian  family^  that  of  Hydarnea, 
one  of  the  associates  of  Darius  Hystsspis,  which  poeaeased 
large  domains  in  Armenia  and  had  been  invested  with:  the 
aattapy  for  several  generations,  was  dominant  in  the  country, 
and  MffiT^H  the  royal  title  in  defiance  of  the  Sdeodd.  Antio- 
dius  IIL  the  Great  put  an  end  to  this  dynasty  about  sii  and 
divided  Armenia  into  two  satrapies,  which  he  gave  to  two  generals 
of  Pefsian  origin,  the  district  of  Sapheat  in  the  west  (on- the 
Euphrates  and  the  sources  of  the  Tigris)  to  Zariadres,  the  eastern 
part,  called  Armenia  Major  (round  the  lake  ci  Van)  to  Artazias 
(see  Axuemxa).  After  the  battle  of  Magnesia  (190)  both  made 
themselves  indq>endent;  Artazias  conquered  the  valley  of  the 
Arazes,  where  be  founded  his  new  capital  Artaiata  ("  town  of 
Artazias,"  said  to  be  built  by  the  advice  of  Hannibal,  Strabo  zL 
538;  Plut.  Luc  31).  He  was  defeated  and  taken  prisoner  by 
Antiochus  IV.  Efipkancs  in  165  (Appian,  Syr.  45, 66),  but  soon 
became  Independent  again  in  the  trouUes  which  followed  his 
death  (cf.  DIod.  zzzi.  33.  37a);  and  his  successors  extended  their 
power  even  farther  against  Media  and  the  districts  on  the  Kur. 
But  from  140  the  Parthians  became  the  dominant  power  east  oi 
the  Euphrates.  King  Artavasdes  of  Armenia  was  attacked  by 
Mlthradates  II.  the  Great  about  Z05  BX.  Oustin  zlii.  s).  He 
had  to  g^e  his  son  TTgranes  (b.  140  b.c.  according  to  Ludan, 
iiatrob,  15;  by  i^>plan,  Syr»  48,  he  is  called  "  son  of  Tlgranes  "; 
if  that  is  correct,  he  pvobab^  was  the  nephew  of  Artavasdes) 
as  hostage  to  the  Parthians,  and  he  obtained  his  freedom  only 
by  ceding  aeventy  valleys  bordering  on  Media  (Strabo  xi. 
532;  cf.  zvL  745;  Justin  zzzvili.  3).  This  sketch  of  the  earlier 
history  of  Armenia  is  principally  based  upon  the  data  given  by 
Strabo  xi.  528, 53 1  aeq.  The  traditions  preserved  by  the  Armenian 
historians  (who  fancy  that  an  Arsadd  dynasty  ruled  over  Armenia 
since  the  time  of  Alexander)  have  no  historical  value  whatever. 

Tlgranes,  who  ascended  the  throne  in  95  or  94  bjc  (Plut.  Luc. 
21),  immediately  began  to  enlarge  his  kingdom.  He  deposed 
Artanes,  the  last  king  of  Sophene  from  the  race  of  Zariadres 
(Strabo  xL  S32)>  ftnd  entered  into  dose  alliance  with  Mlthradates 
VI.  Eupator  of  Pontus,  whose  daughter  Cleopatra  he  married. 
In  93  he  invaded  Cappadoda  in  the  interest  of  Mlthradates,  but 
was  driven  back  by  Sulla  in  92  (Plut.  5t<JUa,  $,  Justin  xzxviiL  3). 
During  his  first  war  with  Rome,  Mlthradates  was  supported  by 
Tlgranes,  although  he  abstained  from  interfering  openly.  But 
he  meanwhile  began  war  with  the  Parthians,  whose  empire  was 
weaken^  after  the  death  of  Mlthradates  U.  (about  88)  by 
internal  dissensions  and  invasions  of  the  Sc3rthiaos.  Tlgranes 
reconquered  the  vaUeys  which  he  had  ceded,  and  laid  waste  a 
great  part  of  Media,  down  to  Ecbatana  (Isidor.  Charac.  6),  and 
the  dhtricts  of  Nineveh  and  Arbcia;  the  kings  of  Atxopatene, 
Gordyene  (the  country  of  the  Qarduchi,  now  Bohtan),  Adiabene 
(the  former  Assyria)  and  Osroene  (Edessa)  became  his  vassals, 
who  attended  him  like  slaves  wherever  he  went;  northern  Meso- 
potamia also  was  torn  from  the  Parthian  Empire  (StnJx>  xL 
S3h  747;  I^iut.  Luc,  32).  In  83  he  invaded  Syria,  defeated  the 
last  successors  of  Sdeucus  ai^  occupied  Cilida,  of  which  the 
eastern  parts  still  belonged  to  the  Seleudds  (Justin  xL  z; 
Appian,  Syr.  4%  Plut.  Luc,  14,'  3x).  In  the  war  between  Mlthra- 
dates and  Sulla  he  did  not  interfere,  but  after  the  death  of  Sulla 
(78)  he  occupied  Cappadocia  again  and  expelled  King  Ariobars- 
anes  I.^  the  vassal  of  the  Romans  (Appian,  MUkr.  67;  Strabo 
si*  539)-  During  the  next  years  wars  are  mentioned  in  Syria, 
where  the  princess  Cleopatra  Sdene  attempted  In  vain  to  restore 
the  Seleudd  rule,  but  was  besieged  in  Acco  and  afterwards  killed 
(Joseph.  AfU.  xliL  t6, 4;  Stiabo  Xvi  749),  and  in  Cilida,  wbece 
he  destroyed  the  (Heek  town  of  SqU  (Plut.  Fomp.  a8;Dh>  Cass, 
nzvi.  37).  Tlgranes  nov  had- become  "king  of  kings  "and  the 
mightiest  mbnaich  ol.Asia.  So  he  builfr  a  x»w  lOyal  dty, 
Tignmooerta,  on  the  boiden  of  Annenia  and  Mesopotamia, 
between  Mt  Masius  and  the  Tigris,  where  he  accumulated  all 
Us  wealth  and  to  which  he  transplanted  the  inhabitants  of 
t.wehfe  Greek  towns  of  Cappadocia,  Cilida  and  ^yria  (Plut.  Lu£» 


31,  96;  Appian,  MUkr.  67;  Strab6  zL  519,  533,  539;  Flin.  vi. 
26  seq.;  Ua  the  situation,  which  is  much  disputed,  cf.  Tae.  Anm, 
XIV.  24,  XV.  5,  ed.  Fumeaux) .  He  also  transplanted  many  Arabic 
tribes  into  Mesopotamia  (Plut.  Luc  91;  PUn.  vi  143).  Bat  the 
Romans  could  not  tolerate  encroachment  upon  their  ^ere  of 
power,  and  in  69  LucuUus  invaded  Armenia,  ligranes  was 
beaten  at  TIgranocerta  on  the  6th  of  October  69,  and  again  near 
Artaxata  in  September  68.  The  recall  of  LucuUus  gave  some 
respite  to  the  two  kings,  who  even  invaded  Asia  Minor  again. 
But  meanwhile  a  son  of  Tlgranes  and  Cleopatra,  called  Tlgranes, 
like  his  father,  rebelled  against  him  (as  the  old  man  had  already 
killed  two  of  his  sons,  he  had  reason  enough  to  be  sfraid  for  his 
life)  and  found  refuge  with  the  Parthian  king  Phraates  HI.,  whose 
daiighter  he  married  and  who  sent  him  back  with  an  army 
(Appian,  MUkr,  104;  Plut.  P&mp.  33;  DIo  Cass,  xxzvi.  sr).' 
The  old  king  now  gave  up  aB  hope  of  resistance;  be  put  a  price 
on  the  head  of  Mlthradates,  and  when  Pompey  advanced  into 
Armenia  and  united  with  the  yoilnger  Tlgranes,  he  surrendered 
himself  to  the  Roman  geiteral  (66  B.C.).  Pompey  now  dianged 
his  policy;  he  received  the  old  Tlgranes  gradously  and  gave  him 
back  his  diadem,  whUe  he  treated  the  son  very  coolly  and  soon 
made  him  prisoner.  The  younger  Tlgranes  was  led  in  triumph 
into  Rome,  where  he  found  his  death  when  he  tried  to  escape  from 
his  confinement  by  the  intrigues  of  P.  Qodius  in  58  (Dio  Cass.' 
38,  30).  The  father  after  his  defeat  ruled  about  ten  years  longer 
over  Armenia,  as  vassal  of  the  Romans.  He  died  abont  56, 
and  was  succeeded  by  his  son  Artavasdes.  .  (See  also  M^chxa- 
DATES.)  .""...  (En.  M.) 

TIGRB,  a 'northern  province  of  Abyssbia;  one  of  the  three 
prindpal  divisions  of  the  country,  the  others  being  Amhara  or 
Gondar  in  the  centre  and  Shoa  in  the  soath.  The  rus  (or  prince) 
of  TSgr6  has  been  often  a  more  powerful  potentate  than  the 
nominal  emperor.  Tigr6  contains  the  town  of  Axum  (q.v.), 
capital  of  the  ancient  Ethiopic  Empire.  Adua  (Adowa, }.«.)  is 
the  cspital  of  the  province.    (See  ABTSSnna.) 

Ilgrina,  the  dialect  spoken  in  HgrS  and  Lasts,  is  nearer  theandent 
Gcez  than  is  Amharic,  the  offidal  and  more  widdy  diffused  language 
of  Abytsuiia.  See  J.  Schreib^',  Manud  de  ia  langue  tigrai  (Vienna, 
1887-189^);  and  L.  de  VHo,  Crttmmatica  dtUa  limfua  Upigiia 
(Rome,  189s). ' 

TIGRIS  (Old  Persian  Tigra^  Diklai  of  the  cuneiform  inscrip- 
tions, Hiddehd  of  the  Old  Testament,  Dif^  of  the  Targum, 
Digla  of  the  Arabs),  a  great  river  of  western  Asia,  rising  from  two 
prindpal  sources.  The  more  western  of  these  is  about  10  m.  S.  of 
Lake  Geidjik  (Colchis  of  the  andents),  at  an  altitude  of  5050  ft., 
some  3  or  3  m.  only  from  the  channel  of  the  Euphrates,  which 
here  forms  a  penmsuhi  by  a  great  bend  (38^  lo'  N.,  approxim- 
ately 39*  36^  E.).  The  eastern  source,  which  joins  the  main 
stream  at  TQ  (37*  4S'  N.,  41*  46'  E.),  is  itself  divided  hito  two 
branches,  or  rather  it  may  be  said  to  consist  of  a  network  of 
small  streams,  the  most  northerly  of  which  has  its  oijgin  in  about 
38*  40^  N.  to  the  west  of  Lake  Van,  and  dose  to  the  headwaters 
of  theMuradSu,  the  eastern  branch  of  the  Euphrates,  while  the 
most  easterly  point  is  situated  \n  a  region  about  43^  50'  £., 
southward  of  die  same  lake.  •  The  two  sourots  together  drain 
the  region  south  as  the  Euphrates  drains  the  region  north  of  the 
Taurus  mountains.  After  the  junction  of  the  two  branches  the 
river  pursues  a  wincUng  oourw,  genenlly  south-east^  for  about 
800  m.  to  the  point  of  xuion  with  the  ^uphrat^  at  Gumat  AH, 
whence  it  is  known  as  the  Shatt*d-Arab  until  it  emg^  into  the 
Persian  Gulf  some  70  m.  lower  down.  For  some  ^e  or  six 
centuries  before  z9oSki909  thf  junction  with  the  Euphates  ivas 
at  Koma,  some  30  m.  above  (jarmat  Ali. .  Qn  the  ixprtear^  aide 
there  aie  no  tributaries  at  the  present  day.  As  I^e  as  K^.  1200, 
however;  the  Arabian  geographers  mention  a  tributary^  the 
Tharthar,  navigable  in  flood  time,  whi(^  flowed  from  jJbe  Jaghl- 
gagh  branch  of  the  Khabur,  a  tributary  of  the  Euphrates,  to  the 
Tigris.  Ormaby,  in  5833,  also  reported  a  river,  the  Asis  Amir, 
as  coming  down  from  theSlnjar  hills  and  joinhig  the  Tigris  near 
Kal-'at  Sbergat,  about  35*  30'  N. ;  but  this  seems  now  to  be  a  dry 
b^  On  the  extern  side  of  the  river,  on  the  other  hand,  there 
are  several  important  tributaries  dMomdih^  from  the  Perafaa 
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MumUiu:  the  XKabsT.  ■  UHb  HHIh  of  j;*  N..  nvliiUe  for 
nita;  tbt  Gnu  Z«b,  U  j6*  N.,  jiMt  bdov  Nimmd,  the  ucicnt 
Cakb;  tbe  Lbtk  Zib,  ■boat  j;*  ij'  M.;  tiis  'Adbem  at  m*  N. 
lod  tbB  voy  luC  '"i  imponuE  Oiytii,  &  Ultk  bdo*  B*tdid, 

I  TtwcoBiiaoltlH'IlfifiliBBdiAomrlliutiHtatthcEupbiMa, 
About  115a  m.  u  coBpuBl  with  1800  CO..  but  iu  volume  of  wsia 

bradlh  of  kbout  300  wdt  and  a  cumni  in  flood  timt  ol  About 
41  B.  per  bour.  It  It  oavigiblc  lor  aamen  (o  >  point  ilink 
abon  the  mouth  of  tb«  Gnat  Zab,  about  5a  m.  aoutli  of  Moaul^ 
ML  which  point  navlgatioii  ia  bkwJiFd  by  two  ancient  daou^  emted, 
appvently,  to  control  (he  river  tor  the  Aiayriaa  city  d  Cakah.  the 
niiiH  ol  which  an  called  Nimnid  by  the  naCivea  after  theae  duna, 
which  they  conceive  to  be  the  iroti  of  that  aythical  hero.  Were 
it  Bot  tot  theae  daim  Heaaen  might  reach  Moaul  itaelf,  at  aa  dev^ 
tKn  of  153  (t.  above  the  Feraiao  Gulf.  Two  lias  of  Meaaen,  as 
Eo^iih  and  a  Tackiih.  lumiih  as  inadeqiute  lervlce  hetweei 
Ban  and  Bagdad,  but  there  ii  no  atcam  mviffUkM  on  the  river 
above  tlia  lattef  dcy'  SauU  eajHng  er«ft  narigate  upward*  aa 
far  aa  Sanim:  above  thia  all  aavkillaa  b  dowawaid,  aod  by 
nfl.  For  rafla  the  rtver  It  aavi^la  Iroa  t>iaibekr  aad  a  tenaed 
by  the  laliva  "  the  chtap  ramrtwr."-  The  mfta  utcd  an  the 
aKiUed  tcOdi,  of  wood  Hpported  oa  inflated  (Unt,  which  are 
broken  op  at  Bagdad,  the  wood  idd  and  the  ikliu  tarried  back 

'  N«f  the  iouTce  ol  the  Tierit,  at  Arahana'Ma^dair  are'copper 
minea.  Id  Ibe  oeighbDurhood  ol  Diarbckr  it  irotu  BcLov  M«ul, 
* j-_. ___..^  _..i^L — J  i,r_.._,^„f^m  Bpriop.    There 


'fated  bdow  thii  point, 
Cor  the  country  betwc 


'  A  Httk  aooth  ot  Samlrra  the  ilooy^platlaD  of  MetDpolaniia 
aada,  and  the  alluvial  plain  of  Irak,  ancion  Bahylania,  Inina. 
Hn  tha  palm  [nnrta  be^  abo,  and  fnm  thia  point  to  a  uttle 
b^ODd  B^dad  the  dioiei  □(  the  river  an  well  cullinled.    At  the 

the  lanerto  the  forma  Kieam.  At  Bagdad  the  Tigria  and  Euphratta 
aJfe  kaa  than  35  ol  apart,  then  tbey  leorde  aaaio,  the  Tigria  bendint 
eaatward.  nntO,  bdow  th*  Sbatt-d-Hu,  they  ani  ttparatBl  tv 
ahnott  too  m.  From  Bagdad  downward,  the  nune  01  Ibe  Tigru 
it  pecollatfy  terpentine  ami  thildng.  The  mod  brought  down  by 
it,  cakulatod  at  jtSD  Ih  an  hour  at  Bacdad,  ia  oM  depovted  in 

rendering  navlgatian  eatmpeiy  difficult  lod  uno^rtaip.  the  bullc 
of  the  mud  ia  depontcd  in  btaha,  ahooU  and  iilandt  In  the  bed 
of  the  river,  and  la  Inaily  oxricd  out  into  the  Pouan  Gulf  -  At 
Kut-el-ADBra.  approaimatdy  half  way  fnm  Bagdad  to  Koma, 
the  bed  cJ  tbe  Tui^  ia  hi^  than  thai  of  the  Euphratea.  and 
acGordiody  frnn  thia  poiol  dgwnward_.ita^watetv^flow^into^tbc 
^nly  heknr  Kui-el-Amaia  all  tiaca*  of  ancient  aiialiBilon~Dn 
the  eoit  lido  vankb.  and  it  would  appear  aa  tboo^  much  of  that 
nowlaJgely  und™  watffa*  *"-*  •'—  ««*.». 


conitLtuted  an  inland 


d-Htl.  leaving  tbt  Tigrfa  at  Kol-Cl-Amm,  and  onptying  biio  the 
EaphraKa  at  Naarieb.  ia  itill  navigable.  Indcad,  in  the  lime  of 
tba  caliphatt  thia  wa«  tbo  channel  of  tha  Tinia,  and  oa  itt  innlia 
itood  the  important  dly  of  Waiit.  Al  ■  mudi  more  reouite  period 
alB  the  great  chy  of  Lagadi  atood  by  or  00  iti  banki.  In  the 
tliH  of  the  Saatanlan  kinga.  bowave,  aa  at  the  preaent  time,  the 
Tigrit  ooctipied  a  more  catteriy  cooiae-  Indeed,  the  lowix  courae 
of  the  Tifiti.  even  more  than  that  of  (he  EuphTutra,  haa  alwayt 
been  aut^  to  change.     Below  tbe  Shict-H-Hal  the  country  oh 


Tlic  ptiDdpd  town  oa  ll>  buti  are  Dltftakr  (MIC  itMlM,  otf 
the  wMlan  hnadii  BitU^  00  tbe  eaKen  bnnch;  MoaBlj  lUtit, 
a  town  datins  fma  Fenian  i*yi,  uU  to  have  been  faiuded  by 
Shapnr  L  ton  si  Aidathir  t.,  foimeriy  Inpactant,  but  DOW  rv- 
lativcly  inalgniBtaot;  SaBiUta,  aha  caled  Samira.  the  nnllal  tt 
the  (aUphite  fmn  a4>.  836  is  191,  a  pit 

/HUM)  the  teUb  and  eleventh,  with  aoothct  a 
thrine  of  the  twdltb,  n  well  is  nne  intentdug  rsins;  and  Bag- 
dad.   While  the  Tigrie  nevct  phired  the  umt  i^  hiiloticaQy 

akmg  ill  coiine.i  CuneilonB  Intoipiioaf  aiMl  ba*-nlie&  have 
beoi  found  at  tbe  tourca  ot  both  the  wuUtb  and  eaitem  Hgiia, 
u  mil  n  at  varioaa  poinU  on  the  diffi  along  tbe  in>ermirae  a< 
bothbtaadHa.  Oppodlc  Motul  an  tbe  inina  of  andent  Mlnevdi, 
tbe  ItM  capita)  ol  Aayria,  and  lOin.  bdow  that  tha  rain*  of 
Cilah,  tbe  secnHl  opilal;  mbfle  35  m.  fartbet  uoth,  on  Ibeoppo- 
■ite  bank.  Ilea  Kal'at-Sbctsat,  the  aiidait  Amut,  the  origmal 
Moe-place  and  capital  of  the  Aajnian  Empire  .  A  little  aoinli 
of  Samlm  are  found  tenuini  of  tbe  Median  WaO,  irUth 
itietdied  Knth-wttt  towaidi  tbe  EnpbnM  neu  SiUawjrt^, 
malting  tbe  eilge  of  the  fiabyloniao  alhnrial  plain.  lo  thia 
neighbouibood  also  itood  the  indent  Opii.  At  Bagdad,  beudea 
the  memoiitli  of  the  OUphole,  may  be  teen  a  few  remaiat  of  the 

00  tbe  eati  bank  ol  tbe  river,  itinda  Ttkhti-Kban,  tbe  loyal 
palase  at  Cirsiphoi],  the  moat  omipkuoua  and  pictureniae  rain 
in  an  Bab]4onia,  oppoiila  which,  on  the  other  tide  of  the  ilv^. 


111  TV  r  fliiinnITi  ITiMtii>iifa  liijifi  (irjllj,  RF.CbcioCv, 
EifvAliH  to  Ot  EHflnla  *md  rifru  tiSSo);  W.  F.  Ainiwoilb, 
T%t  Euftnla  £jf<d>li«  (iSM) :  Guy  Lt  ScranBC,  "  [leicriptlon 
ot  Metopotamla  ind  Bagdad  "  IJatnul  otilu  Knil  Aiialic  Sxatf, 
IBW):  B,  Sachau,  ilai^ptral  UMt  Tipii  (1900.  .   (J.  P.  Pa.)  . 

Tiuno,  a  town  fo  the  province  o[  noiih  Brabant,  Holland) 
anda}nnctioBiUliaDi]|m.byuilE.  by  S.  of  Breda.  Aiteim 
Inmwiy  comecti  it  narthwuds  with  Waalwijk.  Pop.  (i^aj), 
46,517.  'lllbuTg  bia  riaen-into  importance  ddco  tbe  aepantkm 
of  Bd^um  from  HoUind  11  one  of  the  chief  induitrial  centna 
oftbcnuth.  It  has  Roman  Catholic  iDd  Froleilant  cburdiea, 
1  aynagogoe,  a  doth  ball,  a  bigher-bnr^icr  tcbool,  an  ait  and 
muik  idiDol,  and  a  Roman  CalboUc  aeminaty.  The  woollen 
mannficlun  ii  tbe  diief  [ndtBtiy,  bealdes  wfaicb  then  ai« 
leatber,  aoap,  oil  and  tobacco  fictoria,  aa'  well  aa  bnweiio, 
taimerla  aiid  iron  foundriei.' 

TILBORr  DOCRa,  on  the  north  ibore  of  Ihe.Tbtinc^  in  tba 
HMinty  of  Eiaei,  Enj^and.  They  lie  oppoaite  Gravtaend  ts  n. 
below  London  BridK  and  about  the  same  distance  from  [he  tionl 
being  thus  witbln  tbe  pott  of  London.  They  were  connnKted 
In  iSte  by  tbe  East  &  West  India  Do^s  Company,  and  wen 
later  owMd  by  tEie  London  &  India  Docki  Company.  Tbe 
docki  ate  four  in  number,  having,  with  tidal  bssm  and  ^tiancc 
locta,  ■  total  atea  of  74  acres.  The  depth  6f  water  in  the  tidal 
baala  ii  ij  ft.  al  low  tide  and  44  fl.  at  higb  tide.'  The  length  ol 
inayace  !i  about  i)  m.,  and  then  b  eittnaive  warehousing  ai 
wen  aa  .accommodatioa  lot  pissengen,  aa  the  largeit  passenger 
steameta  trading  witb  the  Fon  of  London  lie  here.  KaHway 
communication  ia  provided  by  the  London,  Tilbury  ft  Soulbend 
line,  and  (here  i)  direct  conneiioii  (or  goods  traffic  with  all  tbe 
nonhem  llnea.' 

nLDEH.  BAHUBi  JDKn  (iSi4-iBE«),  American  Mttennan, 
wis  bom  at  New  Lebanon,  New  Vork,  on  tbe  gth  of  Febnilrr 
1814.  In  iSjt  he  entered  Vale  TTniverslty,  hut  Kwn  withdrew 
on  account  of  HI  health,  and  later  studied  in  the  Univsjily  of  the 
City  of  New  York.  Hcvis  admitted  to  tbe  bar  in  1841 ,  and  rote 
raprdly  to  tbe  Itont  rank.  In  (he  financial  troubles  between 
iRjoand  i860  It  is  said  thai  more  than  half  the  railway)  north  of 
tbe  Ohio  tint  and  between  tbe  Hudson  and  tbe  Mlsxnui  rivers 

Taden  maintained  in  iniereit  in  polilia,  aerving  in  the  Stat* 
AstomMy  ie  1844  and  In  the  state  constilniioeal  oonventieBi  of 
1S46  and  1867.  Id  1848,  largdy  on  accmint  ol  his  paiontl 
altichment  lo  Miitin  Van  Bores,  be  nartkiDated  in  the  revolt 
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M  ths  "B>inbiiratr"~<)T'fi«»«ail  fKtfan'ot  tke'N«w'Y<tk 
DaaocnB,  4iid  ia  t8s5  vu  tb«  cudtdUB  <><  the  "  iDltibdl,"  or 
uti-sUvny,  fanina  lor  uiorney-fUKiml  of  tba  itiu.  DiiriDf 
the  Civ3  Wu,  nUlionili  be  cqipoiid  ■nml  of  tbi  mi  aiiMUfu 
ol  Freildeiil  Lincoln't  adminlnntioB,  be  (Bv*  the  Unioo  cnat 
bii  heuiieU  luppart.  In  iS66  TUdCB  be^mc  tbahmta  of  Ibe 

the DotDiBw"  Tweed  iini"oENew  York  City.  Ai the"  line" 

conld  be  destroyed  odLjt  by  tttoctvlBf  the  mcnipt  ju 

■  ■     ~"  'lylBiSTilopi 


tbea 


B/  uudysiiig 

"  ring,"  be  obttuied  le(al  proof  of  ths  . 

■polls  hid  boen  divided.    Hb  luM  •■  ■  icfonMr  broufitt  bim  i 

the  govemot's  tbiir  fa  1874,  and  be  at  once  ^ve  bii  ■llcntiai 

to  t  secoad  set  of  ptondaen — lb«  "  canal  rise"  aada  np  of 

mecdMnal  both  pattia  who  ha<lbwBi]ntuimlcaBir  tohUin  the 

,t.t»  lK,.»i  jh  Ih.  ni.l.i<i.il.hn.tln»  iJ  111 , 

Id  hnaUag  tbeot  up.  In  1S16 
for  the  preaidcncy,  the  RepoMJcaDi 

Hayes  of  Oh[o.  The  reault  wu  (be  divoted  elMioii  of  itifr, 
wben  two  Kt j  of  rctunu  were  lent  to  Washmgtoo  fraai  the  Mala 
of  Floiidi,  Louisiuu,  South  CuaBaa  aod  Onfoo.  Ai  Iht 
FedenJ  CoDstirntloD  contatiwd  no  proviilflB  for  settling  s  dispute 
of  this  kind  the  two  houses  of  Coogrfas  igreed  to  the  ippoint' 
ment  ol  in  extri-constitutioni]  body,  the  "  Elcctotal  Com- 
iniision  "  («.r)  which  decided  sU  the  antoCs  in  favmn  of  the 
Kepublican  caodidatn.  Tildeo  ccuosdted  U*  foUowcn  (0  abMs 
quietly  by  the  lesolt.  In  1878  the  New  York  Tniuit  (Bepnb- 
Ucao)  pi^ished  a  series  ol  telegraphic  dopatcba  in  dphet, 
accompanied  by  trsJislAtionSj  by  wlUcfa  it  attempted  to  prova 
tbit  during  the  crisia  following  the  ckction  Tilden  had  been 
negotiming  ior  the  putrhue  ol  the  dectoial  votes  of  South 
Carolina  and  Florida.  TUden  denied  emphalicilly  all  knowtal^ 
of  9uch  despatches^  end  appeared  voluntarily  belore  a  Con^rc^ 
slonal  sub-coramiltee  in  New  Yorii  City  to  dear  himself  of  the 
diargCr  TIk  attempts  to  implicate  him  In  corrupt  tiansactiooi 
were  not  successful;  but  his  p<^tical  opponents  eiKfcavourad  to 
make  capital  In  subsequent  campajgns,  out  of  the  "  Gpbcr 

at  his  country  home,  Greyilone,  near  Yooken.  New  Ymh,  where 

be  died  on  the  4tb  of  August  i&8«.  Of  fab  foetune  (eatimated  at 
ls,ooo,ooo)  appTorfmately  t4/»o,ooo  was  baqneatbad  for  tbe 
catabliahmcnl  and  m^tenance  of  "  a  fme  pi^)lic  IttKBiy  and 
reading-room  in  the  City  of  New  York  ";  hut,  aa  tbe  will  was 
Buccesalully  conteatod  by  iclatlvca,  only  about  ts.ooojooo  of  tbe 
"  rd  to  its  original  purpose;  in  1895  tbe  Hideo 
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the  New  York  Public  Ubrary. 

See  (be  Wriliurs  and  Sprtclia  ef  Saimid  J.  TiUtn  (3  voii.,  New 
York.  lasji  and  LiOiii  ami  Lilirary  Mrmariali  af  Sam>irl  J.  TiUm 

gr  volt.,  Kew  York,  IWHl),  both  edited  bV  John  Bi^ow;  alia 
igdow'i  UJt  ol  Sami^  J.  TiUa  (1  voli,  New  York.  189}); 
tBiP.UHtvariWiJTitHtya-TiUcnDiifuHdPritiJinlialElectiim 
tf  lift  (Cfcvdand.  1906). 

TUB  (0.  Eng.  lifd,  Fr.  luik,  connected  with  Lai.  fe^s),  the 
name  given  to  Bat  slabs  of  baked  day  or  other  lotilerial  used  for  a 
great  variety  of  architectural  purposes,  such  aa  covering  roe£s, 
floors  and  walla. 

1.  Rtofini  Tila.'' — In  the  mwl  imporlaDl  templeB  of  indent 
Greece  the  roof  was  covered  wilb  tilca  of  white  iw*F>.i*^  fitted 
lOEttfaer  in  the  most  pctlect  way  »  aa  to  exclude  tlie  rain.  In 
most  cases  13  in  the  Aiheoian  Panhenon  and  the  eiisting  temple 
of  Aegina  the  tiles  were  large  slabs  of  marble,  with  a  flange  along 
each  side  over  whiib  joint  tiles  {ifiini)  were  accurately  fitted 
'  '    '       '      ~     '  '   of  Apollo  at  Bassac,  though  thi 


j1  tilea  ol  P. 


uofli] 


hveiy 

one  a!  the  chief  beauties  of  the  temple, 
id  by  Mr  Cockercll  during  hit  eicavations 


■  In  Efvpc  aod  Anyiia 
cb  Hone,  while  inferiDcbi 


had  Sat  nKficnvaced  with  bsilcs 


^tilu 


at  BaMaa  aaily  hi'tbalgtlT'etMafr.*  In'ilealga  they  iiaiiiilil< 
the  otlict  — — T***  maatkned  above,  but  an  pacuUar  in  lavliig 
a  joint  piece  wotkcd  out  of  tbe  taaw  slab  of  marble  ai  the  ad  jacent 
Iflca  (iea  B  ia  fig.  t)  at  (reat  additional  c«at  of  materia]  and 


FK.  I. — Esamples  of  nofaig  tiles  bm  Greek  Taaplea. 
A.  B,  Uaible  dies  frrm  Aa^aa    D.  Sketch  ibowing  mnhod  of 
and  Bassac.  showing  two  '  ioiatiog  al  the  lower  edee. 

methods  tit  woddag  tbe  '  E.  LonntudLial  ssctioa  of  a  dav 
Joint  tHes.  joinl-tne  UtiM). 

C,  C,  day  dies  /ram  Ofymiia.  F,  Jcut-tQe  with  pig  to  £a  it. 
way  in  which  they  «««  set  on  the  nof.  Great  qilendoiir  of 
effect  most  have  been  nined.by  continuing  the  Reaming  wtni* 
of  Iba  oduoini  aod  walls  on  to  the  roof.  AU  along  the  eavci  each 
end  of  a  row  of  joint  Ii!«  was  mnally  covered  by  an  antebia,  an 
oval  topped  piece  of  marble  with  hooeyincUe  or  aome  other  csn- 
venUonal  pattern  carved  in  relief.*  la  mott  cases  the  Gicck* 
used  terTa<citta  roofing  tiles,  shqxd  like  Uie  maibk  ones  of  fig.  I , 
A-  Othai*  were  withonl  a  flange,  bdsg  lomcd  by  a  cosicavt 
npper  nrface  to  prevent  the  rain  gelttag  imdefiMalh  tbe  jout 
tilea.  The  hnrer  edp  of  the  tile,  whether  <4  marble  or  of  day. 
■waa  dMuHy  half4B|iiied  and  fitted  Into  a  cancvonAog  rebate  In 


srfaneftU 


n  ikctch  ihowina  tbe  arraogeaieBt  of  tilee  B  ia 
iot.tilea    C,  lilting  piece,    a,  a,  FLt 


o  fti  tbe  jo 


the  upper  edge  of  the  next  tile  (see  D  in  Eg.  t).  The  ifiiiU  also 
were  htlf.lappcd  at  the  joints  bee  E  in  fig.  i).  All  th«  wen 
usually  fastened  with  bronze  niils  to  the  raltera  of  the  rool.  In 
tome  cases  each  joint-tile  bad  a  pnieaing  peg  to  £1  it  to  the 
neit  ipiidt,  as  shown  at  F.  In  the  templts  0/  Imperial  Rome 
marble  roofing  tiles  were  used  Uke  those  shown  al  fig.  t.  Thtic 
were  copied  from  Greek  work  along  with  other  salient  archi- 
tectural lealDrcs.  For  domestic  aod  olbo-  leas  important  vock 
day  tDci  (Itpilac)  were  employed,  of  tbe  form  shown  fn  A,  fig.  3. 
These  are  nartower  at  the  lower  edge,  so  as  to  fit  into  the  upper 

'  li(arbh>  tOH  an  Slid  to  have  been  Bnt  made  by  ByM  i<  Nana 


I  often  mcHild«l  witb 
>  wtidi  wppi)'  Umioaled 


ja. 


^X^/^ 


vith  Lron  uila-  Fig-S^  B,ihDwiAaexkD3plcfiDmkTtomtb  villv 
■t  Filcbsd  NenUc,  in  Donet.  En^uuj.  Each  >lab  had  &  lip  of 
ibonls'over  therovof  tilesbfJowit^rauiyki^mmniilswen 
ioDDd  wHli  Ibrac  uou  tiki. 

In  B  icir  oao,  to  tfac  mast  nugiufioent  lerapla  oi  andcot 
Romt,  mi  in  these  of  Capitoliiie  Jii[Hter  uid  of  Voiiii  and  Rome, 
ind  iW>  the  imoll  circuUr  leD:ip1e  of  Vesta'  din  of  thickly 
^Ldtd  bTDcice  were  uaed,  wbich  most  have  had  a  moat  nugnificent 
cflcct.  Tfaoae  of  the  last  oaioed  building  are  apedally  mcDtioiKd 
by  FHny  {HIN.  nxiv,  7)  as  having  h«u  made  of  Syiatvtan 
broDXc* — an  alloy  in  greal  repute  among  the  Romans,  thz 
bronze  tQa  from  the  tetnplH  of  Jupiter  Capitolinus  and  of  Venua 
and  Rome  •ete  tainj  by  Pope  Hoaoriiii  I.  (625-638)  lo  cover  the 
baiilics  of  St  Peter,  Fbence  they  were  stolen  by  the  Saracens 
during  tbcie  iDvasion  of  (he  l.eonine  diy  in  846.' 

In  medieval  lime*  lead  or  copper*  in  laise  sheets  irai  used  for 
the  chid  churches  and  palaces  of  Europe^  but  in  more  ordinary 
work  day  tilta  of  very  simple  tonn  wwe  employed.  Onevnriely. 
still  very  common  in  Italy,  is  shown  in  C,  fig.  j.  In  Ibis  form  of 
so-called  "pan-lOe"  each  tile  has  a  double  curve,  fonniog  a 
fagHfa  and  Mrs  both  in  one.  Stone  tiles  were  also  very  common 
Ihtoughout  the  middle  ages.  Another  kind  of  roofing  lile, 
brgdy  used  In  pre-Noiman  timo,  md  for  some  centuries  later 
for  certaio  purposes,  was  made  of  thin  pieces  of  split  wood, 
generally  oak;  these  are  called  "  shinglca."  They  stand  the 
weatliFr  fairly  well,  ind  many  old  emnplts  still  exist,  especially 
03  the  wooden  towers  and  spires  of  East  AncUa. 

At  the  present  day,  ttben  slate  is  nst  nsed,  tiles  of  burnt  day 
are  the  ordinary  roofing  nalerial,  and  many  coopUrated  forms 
hive  been  invenled  to  eidudc  rain,  hlost  of  these  are,  however, 
costly  and  do  nol  answer  belter  than  the  rcctaDgvlar  tile  ibout- 
g  by  6  in.,  listened  with  IwD  copper  or  even  ttout  zbc  naili, 
and  itelt  bedded  on  mortar  miied  with  hair.  For  additional 
security  day  tilta  ate  usually  made  with  two  small  projections 
at  the  upper  edge,  wUch  hook  on  to  the  bstteta  to  which  they 
are  nailed.  The  disliict  roubd  Broxley  (Shropshire)  is  one  of  the 
chief  centro  in  England  lor  the  manufacture  of  roofing  tils  of 
the  better  Mtt.    The  common  kinds  ire  made  wherever  good 

'The  dome  of  the  Panlhonn  w»i  covered  with  tilo  or  plates 
of  btonie  thickly  gill,  as  were  also  the  rnofi  of  the  ioram  ol  Trajm. 

a  poinHd  oval  (orm.  nniethiag  Ii^  Ihe  fathers  Oi  a  bird.  TUs 
kindof  tilinE  Jscallcd  fmtnoHfrni  hy  J*Uay,  .^.A^,  uixvi-  ii- 

'  Part  of  The  bronze  riles  hod  been  alripped  from  the  temple  ol 
Jopiter  hy  the  Vandali  In  (Sj;  see  Pmcnpliii,  Beli,  Vbk.  I.  ;. 

'  The  (Ik  domes  of  Mokow  an.auspici  of  this  uie  at  capper. 
Set  aha  (lit  donlMl  chuiche*  at  Ruttetdaiii.  AnHcnttn,  " 


brU-daya 

a  very  pktatetqnt  (Sect;  bat  they  an  Kabli  to  let  In  the  ram,  at 
■hqr  cuuM  be  Mcnid)'  Daikd  n  well  bedded  In  mortar.  In 
GkoceiteTBbin,  YorkAin,  Mitfa-eitt  Lmcashiie  and  othei 
Douniie*  ol  F.ntfiiMt  Moot  tUca  an  itlU  employed,  but  an 
rapidly  loing  oat  of  use,  at  they  nqnbe  Teiy  ttrong  roof  timbers 
to  support  tbtm,  and  the  great  atcnlon  of  nilwsys  bai  made 
the  conunon  purple  slate*  cbe^  in  neaily  every  district.  Tb< 
gften  dates  of  the  I#ke  DIsOict  ale  Dcrw  oteDiively  nsed  In  thii 
paipooe,  often  with  excdknt  dhct. 

Sane  ol  the  moiqne*  and  palaces  ot  Frrda  are  roofed  wltb 
the  mott  mtgdficoit,  -~...>ll-t,  luslred  tiles,  decoated  with 
dtbortta  painting,  •■>  that  they  shine  like  gold  in  the  sim. 
They  wen  qiciially  uaed  fnm  dw  13th  century  to  the  rsth. 
In  nyle  aad  munbctiiR  the .  finett  of  them  roemble  tba 
ttiea  shown  in  Gg.  5. 

wot  rila.— These  an  pantly  detcifbed  tDidtr  Mmu. 


<?.«.! 


J  countries  ti 


middle  ages  opcdally  in 


the  i6th  cenlury  a  1 


dodoes,  fhc 


and  other 

behig  fre- 
quenuy   louje   in .  Urge 
sUt^  modelled  boldly  In 
IcUel  with  tentenca  b 
lacied     books     or 

ing  caliphs.    The  whde 

was  picked  out  in  coloar, 

nsnailyduk  or  turquoise 

blue,   on   ■-.  ground   of    Pin.  4^-Wall  Tiles finm  Damascus  i< 

cream-white  eaansd,  and  the  16th  ccanry, 

in  the  last   firing  mimite   omanKats  in   copper    faatre  wen 

added  over  the  irtmle   desgn,   ^ving  the  utmoat  splendou 

of  eflect  (tee  Eg.  5).    Great  skill  and  taste  are  Aowd  \rf 

Ihe   way   in    which  tha 


Fie.  5. — IVfHanLuitredTiletoftbellthce 


y,  lonnlng 


made  lo'contnst  with  the  bold  decoration  m  rdicl.  These 
lusired  tiles  somelima  line  the  prayer-niche  in  houHs  and 
mosques]  in  such  cases  Ihe  ilabs  usually  have  s  conventional 
representation  of  the  koaba  at  Mecca,  with  a  lamp  banging  in 
front  of  it  end  a  border  of  sentences  from  the  Koran.'  The 
mosquea  of  Penia  are  spedally  rich  in  this  method  of  decoration, 

•  For  the  enamelled  wall  tiles  of  ancient  Egypt.  ieeCsaiincs. 
ini  nonplet  ef  the  culy  m  wSl  as  of  the  lanr  tart«  likt  tlUM 
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iuaDlfic<a£  «iaa|)l(i  sdHinc  M  NMiuw,  Sdjuk,  Tklidi,  Uahiii 
ud  other  pUcu.'    IndUa  til*-woilE  >  tptdkUy  described  in  Ihc 

Sumped  Spuibh  tile  deomtlaB  In  ii>  aryoi  fonn  wn  an 
imituion  ol  nuoik,  picas  of  ennmcHed  lila  ot  viriout  coloun 
being  imnged  in  geoiHtiicil  putnus.  or  mmtdaMl  wtth  gbu 
or  none  lot  Ihe  purpose.  In  liie  14th  and  i^Lh  cfliturinth' 
process  woe  Vkipplonted  by  one  In  wbich  Ihe  varioufily  shaped  ar 
coloufod  acctiona  of  Lilc  were  acparaled  by  menu  of  narrow  bam 
of  Ibe  Eamc  material,  eoamcllad  in  white  and  diipcaod  in  vnirioi 
combinations  cA  geomclrical  interlacing.  Of  this  kind  axe  t1 
bulb  of  tbe  Alhambca  tiles.  But  the  lediouinen  of  the  pnce 
gave  nso,  about  1450.  to  what  is  known  as  the  cuerJa  lea  (< 
"  dry  Loid  ")  method,  in  which  narrow  fillcls  at  the  edges  e(  the 
separating  [ntertocings  were  first  stamped  upon  the  tile  Itself  and 
filled  with  clay  and  manganese;  those  being  fiicd  (thus  fonning 
a  "dry  oord  "  or  lino)  formed  shallow  comparrmmts  which 
""'■'■  ',  white  being  used  foi  the 


Andalu 


oured  e 


The  p 
until  al 


e  the 


Lclrcro^ 


,".''?*'jJl 


iglo  kvr  (in  Ihc 
'  Cuma.  Kofodu 
E.  Hiilona  di  lot 


■allura  (ifnSolo.  no   II..  1906] ;  j.  F< 
batroj  tidriMos  stnilaitBi  (1904). 

J.  Flairr  rife).— After  the  development  ol  painted  and  luslred 
tllo  In  Spain  and  lialy  for  the  demration  ol  wall  surfaces,  they 
were  al»  introduced,  during  the  Utter  part  of  the  i5ih  and  the 
fine  part  of  the  [6th  centuries,  aa  pavements,  especially  in  Ihe 
^hapel)  ol  [he  famous  cathedrals  of  thoee  countries.  Compara- 
tively lew  eiamples  of  these  pavements  now  eiist.  as  the  majolka 
enamel  was  too  soft  to  Eland  ihe  wear  of  the  leel  of  woishippen. 
The  earliest  bnown  pavement  ol  this  type  is  that  In  Ihe  church  of 
San  Giovannla  Catbonaia  in  Naples,  which  is  dated,  approil- 
matciy,  ij4d>  The  tiles,  squareand  hexagonal  In  shape,  are  coated 
with  while  enamel  and  are  {minted  chiefly  in  dark  blue,  with 
touches  of  green  and  purple.  The  British  Museum,  the  Louvre 
cured  odd  examples  of 


tiny  iouiHled.  Thve  b  th*  well-known  inaunce  of  the  Moorish 
potter,  Jean  da  Valenw,  who,  in  1384,  was  bnjughl  to  France  by 
Jean  de  Berry  to  make  tiles  for  tbe  adornment  ol  his  ducal  palace 
at  Poitiels.  One  of  Ihe  most  important  of  these  early  mnjolica 
pavements  is  that  made  for  the  Convent  of  San  Paulo  at  Parma, 
now  In  tbe  museum  of  that  lown,  which  was  probably  laid  down 
in  itSi.  One  of  the  south  chipeb  in  Ihe  church  of  S.  Maria  del 
Popolo  in  Rome  has  a  very  fine  pavement  of  painted  liles, 
eiccuted  probably  al  Foili.  about  14S0,  for  Cardinal  della  Roveie 
Uuliua  II,),  whose  arms— an  oak  tree— are  repealed  over  and 
over  again  among  the  rich  dccoialions.  A  still  more  magnificent 
lile  floor,  in  the  uppermost  of  Raphael's  Valican  /ojjie,  is  men- 
tioned In  the  artide  Della  RoBBtA,  where  also  are  dcHrjhed  the 

border  lor  the  tomb  of  Bi^op  Federighi  at  Ficsolc  near  Florence, 
Fine  eiamples  of  tile  pavements  of  14SG  exist  In  the  basilica  of 
S.  Petronio  at  Bologna.  The  chapel  of  St  Catherine  at  Siena  and 
the  church  of  S.  Sebastiano  at  Venice  have  majolira  pavement) 
of  about  1510.    Fig.6ihow3an  example  of  about  Ibis  date  from 


Imped,  slightly  ( 
{iUKua — K  bowl  or  socket),  Iheir  edges  alone  being  Idi  ii 
This  ptocess  lasted  until  about  the  conunencement  of  ll 
(entury. 

At  KTanises,  Fateraa  and  elsewbere  In  VaJencia.soonafiet  the 
middle  of  the  14th  cenlury  there  commenced  an  cilcnsive  pro- 
duction of  while  enamelled  tILcs  painted  with  designs  in  blue 
(more  (anly  In  lustre  and  mangantK)  lot  wall  and  pavement 
decoralioa.  This  manuladnie  continued  throughout  the  isih 
century  and  produced  someof  the  finest  freehand  lile  designt  that 
aro  known  to-day.  The  motives  included  figure  conposltioio, 
animals,  plants,  coats  ol  atnis,  &c.,  dnan  mith  great  skill  and 
facility.  Host  ol  these  tiles  are  to  be  found  in  old  ho 
dty  tod  provincs  o[  Valencia. 

la  Catalonia,  in  Ihe  i6lh  century,  blue  and  white  painted  tilci 
were  produced  in  Imitation  o(  these  of  Valencia.    Fa 
highly  Sniped  a(  Iheie  alendli  were  employed  to  bto 

polycbiome  poiatfng  upon  Iltes  in  (be  Italian  m 
introduced  Into  Spain  by  Niculose  Francisco  of  Pisa,  1 
ai  Seville  (1503-1508)  and  executed  altar-pieces  and  architectural 
deiaUa  in  lite  work.  This  Imported  Italian  style  was  mudi 
affected  for  armorUI  demraiion. 

In  tbe  i6ih  and  t7th  centuries  tDa  of  a  coane  kind  c 
were  used  for  wall  decoration  in  southeni  Spain; 
exam;^  stifl  exist  in  Sevilte.    These  were  the  work  of  Italian 
potters  who  had  settled  hi  Spain. 

~    "  ^ut.  mspMe-VisniTiH  Wan  tj  . 


Fic.  &— Majclka  Paving  Tila  Iron  Sieaa,  made  In  1509. 
the  Pelrucd  Palace  in  Siena,  now  in  the  Virtoria  and  Albert 
Muaefim,  in  the  early  part  of  the  16th  century  ma^ea  tilet 
from  Spain  were  occasionally  Imported  Into  England.  At  tbe 
south-east  of  the  mayor's  chapel  at  Bristol  there  exists,  thou^ 
much  worn,  a  fine  pavenent  of  Spanish  liles  dating  from  about 
1510.  Others  have  been  found  in  London,  M  Neinngton  ButU, 
and  in  otber  placet. 

Long  before  the  aouthem  nations  of  Europe  were  introducing 
their  painted  majolica  tile  pavemenit,  a  much  more  praclic^ 
type  of  flooring  tile  was  In  use  in  Germany,  France  and  Englani ' 
of  these  the  Endish  encaustic  tile  navements.  dntii     ' 


pavera 


n  Ihe 


ss  priHluced  by 
lown  that  Mooi 
lo  France  to  emi 
>  See  Cost 


mthe 


-a!  methods  of  the  work  that  it 
hishorevcnaMooHshhand.  It  Is  well 
e-makers  did  travel  both  Into  Italy  and 
Ihe  palaces  of  great  nobles  01  the  chapeb 


particularly  Important  and  beauliful.  Tliesc  Northern 
peopks  had  no  knowledge  of  enamels  and  colonrs  such  u  wsl 
possessed  by  the  [Oiuempoiat]'  lite-mokeis  of  Mooiish  Spain 
or  of  Italy,  and  they  wen  conlined  lo  the  native  redbrick  earlhl 
and  white  pipeclays  for  their  materials.  The  method  of 
decoratkiB  was  as  simple  and  homely  as  (he  materials.  Slabs 
ol  ordhiary  red-biick  clay  freed  from  pebbles,  bul  not  from  grit 
or  sand,  were  shaped  by  pressing  cakes  of  clay  into  a  mould  ol 
wood  or  baked  clay,  carved  in  such  fsshion  t)iat  when  the  clay 

the  Important  ctemenit  of  the  dc^gn  were  formed  as  sunk  cells 
divided  by  broad  raited  outlines.  While  this  red  tile  was  stil' 
soft  ud  plastic,  a  ihickisli  paste  ot  pipeday  or  other  lignt 
burning  day  wti  pouted  into  the  ceUs  and  allowed  10  atifTen. 
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When  the  whole  had  dried  sufBdently  the  surface  was  acnped 
level,  with  a  thin  sharp  tool,  with  the  result  that  the  tile  Appealed 
with  Sr  kind  of  cloisonn6  design,  the  doisons  or  bousdariaB 
of  the  cells  being,  of  course,  the  upstanding  ridges  of  the  moulded 
red  tile.*  Over  the  surface  of  the  tile  finely  powdered  galena 
(native  sulphide  of  lead)  was  freely  dusted,  and  the  whole  was 
hred  at  one  operation  with  the  resulting  production  of  a  ti^^ 
or  tiles  bearing  a  yellowish  white  pattern  relieved  against  red 
or  chocolate,  and  gUaed  with  a  natural  lead  glaze,  which  was 
much  harder  and  better  adapted  to  resist  wear  than  the  majolica 
glazes  of  Spain  or  Italy.  The  origin  of  this  type  of  pavement 
tile  is  still  obscure;  one  idea  is  that  they  were  a  development 
of  the  Roman  Mosaic  pavement,  for,  in  examples  discovered 
at  Fountains  Abbey  and  at  Prior  Crauden's  Chapel,  Ely,  in 
which  the  tiles  were  of  great  variety  of  form  and  size,  and,  in* 
stead  of  the  patterns  being  wholly  inlaid  in  the  tiles  themselves^ 
the  design  is,  to  a  large  extent,  produced  by  the  outlines  oi 
the  individual  pieces,  which,  in  the  later  examples,  are  cut  to  the 
forms  required  to  be  represented,  including  the  subject  of  the 
"  Temptation  of  Adam  and  Eve,"  trees,  lions,  &c.,  the  tesserae 
being  also  enriched  with  what  may  be  more  strictly  called 
encaustic  decoration.  The  more  probable  origin  of  this  method 
of  work  seems,  however,  to  be  a  development  of  the  pavement 
tiles  with  simple  incised  designs  which  were  made  in  the  northern 
parts  of  Burgundy,  in  the  Rhine  Valley  and  in  Flanders. 
Most  interesting  examples  of  these  incised  tiles  are  to  be  found 
in  the  cathedral  of  St  Omer,  which  are  known  to  be  of  the  1 3th 
century,  and  it  seems  impossible  to  resist  the  conclusion  that 
such  incised  work  forms  the  starting-point  of  the  En^ish 
encaustic  tik-makers.  A  similar  piece  of  work  exists  in  Canter- 
bury Cathedral,  where  we  have  stone  tiles  eiigraved  with  pictorial 
designs,  the  sunk  parts  being  filled  with  a  dark  cement— this 
pavement  also  belongs  to  the  tath  century. 

Four  styles  of  decoration  are  found  on  medieval  Gothic  tiles 
(i)  incised  or  impressed,  (3)  raised,  (3)  inlaid,  (4)  slip-painted. 
It  is  to  the  third  of  these  groups — the  inlaid — that  the  name  of 
"encaustic"  tiles  had  been  particularly  given.  The  manu- 
facture of  medieval  Gothic  tiles  was  apparently  the  secret  of 
certain  religious  houses  in  England,  belonging  either  to  the 
Benedictine  or  the  Cistercian  Orders.  The  earliest  date  at 
which  we  have  tangible  proof  of  the  existence  of  this  art  is 
1237,  in  which  year  it  was  ordered  that  the  king's  little 
chapel  at  Westminster  should  be  paved  with  "  painted  tile  **: 
"mandatum  est  etc.,  quod  Parvum  capellam  apud  Westm. 
tegula  picta  decenter  paveari  faciatis,"  Rot.  Claus.  22, 
Henry  UI.  M.  19,  aj>.  1237-38.  In  1S40  the  removal  of  a 
wooden  floor  in  the  chapter-house  af  Westminster,  exposed 
to  view  a  tile  pavement  in  good  preservation  which,  though 
it  can  hardly  be  the  pavement  in  qu^tion,  is  evidently  of 
contemporary  manufacture. 

The  finest  and  most  artistic  of  these  eariy  English  tiles 
were  those  found  in  Chertsey  Abbey  in  Surrey.  They  were 
found  in  a  very  fragmentary  condition  on  the  Abbey  site,  but 
have  been  to  a  great  extent  piioced  together  hy  Mr  Shurlock. 
practically  all  the  tiles  that  have  been  recovered  are  now  in  the 
British  Museum  (a  number  of  them  were  former^  in  the  archi- 
tectural museum  at  Westminster).  They  present  a  remarkable 
.scries  of  illustrations  from  the  English  romance  of  Sir  Tristram 
and  of  events  in  the  history  of  Richard  Coeur-de'Lion  (see 
Hobson's  Catalogue  of  English  Pottery  in  the  British  Museum, 
pi.  ii.).  Mention  should  also  be  made  of  the  tile  pavement 
discovered  at  the  abbey  of  Halesowen  in  south  Staffordshire. 
Many  of  these  tiles  are  of  very  similar  deitfgn  to  those  of  Chertsey, 
while  some  appear  to  have  been  made  from  the  same  moulds. 
From  the  evidence  of  inscriptions  it  would  a[^)ear  that  this 
pavement  was  laid  down  in  the  Utter  part  of  the  13th  century. 

Combinations  of  tiles  forming  a  cross  were  f reqiiently  used  as 

*  It  is  Ihteresttng  to  note  the  similarity  of  technique  between 
the  English  encaustic  tiles,  and  the  later  methods  of  Hispano- 
Moorish  work.  The  English  filled  their  cells  in  the  surface  of  the 
tiles  with  another  day(  the  Spanish- Moorish  pottera  with  coloured 
gUae. 


■Mitiwy  tUv;  Ml  eiEBiple  is  in  WoiccMer  Cathedcal  in  sUu, 
whilst  detached  component  tiles  ol  simiUr  slabs  are  to  be  found 
in  other  ancient  churches. 

Encaustic  tiles  aw  almost  exclusively  tised  (or  pavements, 
but  an  interesting  instance  of  their  employment  for  wall  decora- 
tion occurs  in  the  Abbey  Church  of  Great  Malvern,  where  these 
tiks  have  probably  been  originaUy  used  to  form  a  reredos,  and 
bear  designs  representing  Gothic  architecture  in  perspective, 
have  intraduced  into  them  the  sacred  monogram  "  I.H.S.," 
the  crowned  monogram  of  "  Maria,"  the  symbols  of  the  Passion, 
the  Roys!  Arms  and  other  devices.  This  example  is  also  inter- 
cstiog  as  bearing  the  date  of  its  mamiiacture  on  the  margin 
"  Anno  R.R.  H.VI.  XXXVJ.,"  that  is  the  thirty-sixth  year  of 
the  seign  of  Henry  VI.  (1457-1458). 

KJhis  for  tile-bunung  have  been  found  at  Bawaey,  near  Lynn, 
Norfolk;  Malvenit  containing  some  i5th<entuiy  tiles;  Repton; 
Farringdon  Street,  London;  and  Great  Saxedon,  in  Staffoodihire, 
with  tilas  of  the  s6tJL  century. 

LiTBiiATOitK-^John  Gough  Nicholls,  BaoawtpUs  ef  Encaustic 
Tiks  (1643):  Henry  Shaw.  SpecHnens  of  THe  Favements  (1838); 
T.  Oldham.  Ancient  Irish  Paeement  TiUsy  Frank  Rcnaud,  "  The 
Uses  and  Teachings  of  Ancient  Encaustic  lUes  "  (Trans.  Lancaskirt 
and  Cheshire  Anttquarian  Society,  vol.  ix.);  W.  W.  Pocock's  article 
in  The  Surrev  Arehaedoiieal  Collections  (1689):  J.  R.  Holiday  on 
"  Halesowen,  in  Tramsmctions  of  the  Birmtngham  and  Midland 
Institute  (1871);  Manwaring  Shurlock,  Tiles  from  Chertsey  Abbey 
(1885) ;  Major  Healcs,  F.S.A.,  The  Chertsey  Tiles  (1880) ;  W.  Burgess, 
in  T%e  Builder  Ouly  24.  1858). 

With  the  down&U  of  the  monasteries  in  the  reign  of  Heniy 
VIII.  the  making  of  encaustic  tiles  in  England  appears  to  have 
come  to  an  end,  and  foe  nearly  two  centuries  foreign  tiles  were 
imported  from  Gemany,  the  Netherlands,  Italy  and  Spain, 
or  workmen  from  those  countries  must  have  practised  their 
4rt  here.  There  are  in  evidence  the  well-known  green  glazed 
tik»  in  the  British  Museum  which,  if  made  in  Engkind  at  all, 
are  obviously  inspired  by  contemporary  German  work,  and  the 
tales  used  in  the  house  of  Sir  Nicholas  Bacon  {c.  1509-1579) 
are  obviously  the  work  of  an  Italian  majolist,  whether  they 
were  made  in  Italy  or  in  England.  Increanng  intercourse 
with  the  Netherlands  brought  into  this  country  and,  during 
the  i7Ui  oentmy  into  the  American  colonies,  the  famous  Delft 
tUes,  panted  either  in  blue,  or  in  blue  and  manganese  purple, 
on  a  tin  enamel  ground  like  that  of  the  contemporary  Pelft 
pottery.  From  the  i6th  century  onwards  every  country  in 
Europe  continued  to  makes  tiles  by  methods  strictly  anak^^ous 
with  their  contemporary  pottery  (see  Cesaiiics).  Thus  we 
have  in  Italy  and  Spain,  throughout  th^  17th  and  18th  centuries, 
wall  tiles  in  the  style  of  the  debased  Italian  majolica;  in  Ger- 
many a  continuation  of  the  ancient  German  stove  tiles,  either 
glazed  with  green,  brown  or  black  glaze,  or  bearing  painted 
designs  in  the  crude  colours  characteristic  of  the  contemporary 
German  pottery;  in  France  there  were,  first,  the  painted 
tile  pavements  of  Masseot  Abaquesne  of  Rouen  (1542-1557), 
and  later  the  decorative  tiles  produced  at  Rouen,  Nevers, 
Marseilles  and  elsewhere,  always  in  the  style  of  the  current 
poUery  of  the  same  centres;  and  painted  tiles  for  the  decoration 
of  fireplaces  and  for  use  as  wall  paneU  formed  a  considerable 
part  oil  the  output  of  the  Dutch  factories.  Wherever  imita- 
,tions  of  Delftware  were  made,  in  England,  Germany  or  the 
north  of  France,  the  manufacture  of  simUar  tiles  naturally 
followed;  and  at  Lambeth,  Liverpool  and  Bristol,  the  chief 
centres  of  this  industry  in  England,  large  quantities  of  tiles 
were  made,  especially  during  the  18th  century.  The  tiles 
produced  at  Lambeth  and  Bristol  factories  were  invariably 
painted  after  the  manner  of  their  Dutch  prototypes,  but  during 
the  latter  half  of  the  i8th  century  Liverpool  became  famous 
for  its  printed  tiles,  in  which  desi^,  mostly  in  black,  Uans- 
fcrred  from  engraved  copper  plates,  took  the  place  of  hand- 
paintmg.  Fine  examples  of  all  these  18th-century  English 
tiles  are  to  be  found  in  the  British  Museum;  the  GuUdhall 
Museum;  the  Victoria  and  Albert  Museum,  London;  and  in  the 
nmscuras  at  Liverpool  and  Bristol. 

During  the  17th  and  rStb  centuries  the  old  painted  and 
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dMonled  panmenl  lUe*  MCnted  to  have  been  entirely  nplaod 

uKd  hi  finnhouK  kitchen,  dBirin,  &c.,  ifid  it  ia  to  tix 
painted  ttica  for  mill  uid  firepluo  IhU  we  havs  to  look  In 
the  progreiB  of  the  ut. 

The  nwdem  revival  of  tikwnuklnc  fai  Europe  dales  from 
■bout  rSjo,  when  Samuel  Wrt^t,  a  potter  of  Shdton,  nei 
Stoke- npon-Trcnt.  wu  gniited  ■  p*tenl  for  the  nunDfaFlui 
ol  tika  by  mcchaTiical  means.  Hb  patent  wu  eitnded  fc 
fourteen  yean,  and  in  1S44  vaa  ptirchucd,  in  equal  aharea,  by 
Hsrben  Hinton-4ieadoI  the  fomoin  firm  olMlnlona.olf  ~ 
trpon-TVcBt— ind  Fkming  Si  John,  of  Worcexer.  In 
Ibc  Gtb  oi  Hinloni  uqi^«d  the  nle  right  of  the  pamt,  and 


Fic,  7.— A  Panel  of  De  M»Ean'>. 

for  many  yeaia  Mintons  were  the  mo»t  (amoua  tile  manutaiiurera 
hi  the  world.  In  iS;o  the  firm  of  Miw  &  Co.  purchased  the 
remaining  stock  of  encaustic  tiles  made  at  Worcester,  and,  on 
the  eipiralion  of  Wright's  piient,  commenced  lo  manufacture 
at  the  old  works  at  Worcester,  removing  in  1851  10  Boiihall, 
Shropshire,  and  afterwuds,  about  1B87,  10  their  pmeot  works 
al  Jackfield  in  the  same  district. 

From  the  methodj  thus  Invented  in  England  aD  the  modem 
proceraes  of  tile-making  have  sprung.  In  some  cases  they  rt- 
■emble  the  old  "  plastic  "  method  of  encaustic  tile-making  as  it 
was  practised  in  England  in  the  middle  Bgea,  except  that  the 
Ille  it  finally  pressed  in  a  mechanical  press. 

The  lile-makcts  of  this  mid-Viciorian  period  owed  much  o( 
their  «ucceai  to  the  biitb  of  modem  Gothic  architecture,  and 


re  prcxiuced  by  auch  famous  archilecta 


ly  In  England,  b 
the  rich  encaustic  pavi 
idwin's  of  Hereford,  ace 
.hcdrals  and  churches  of 


It  Min1< 


It  process,  there 


ol  the  restored 

ral  of  this  ai 
was  developed  an  essentially  modem  proo 
by  compressing  pulverized  clay  in  metal  dies  under  a  screw  press. 
liiis  was  the  outgrowth  of  a  patent  granted  to  Richard  Prosser 
in  1S40,  and  worked  out  and  perfected  at  the  works  of  Minloa 
at  Stoke -upon -Trent.  The  advanlaflcs  of  this  melhod  of  manu- 
facture conust  in  (cj^  greater  rapidity  in  execution  than  can  lie 
effected  by  the  pTastJc  method,  and  {b)  the  greater  mcchaoica] 
accuracy  of  the  finished  tile  due  to  the  steel  dies  used  in  shaping 
the  tile  and  to  the  diminished  contraction  in  drying  and  firing. 
This  essentially  modem  method  of  tile-making  is  really  an  out' 
come  of  the  methods  introduced  in  the  manufacture  6t  English 
carthcnwaifl  tsec  Cekakics)^  and  it  hasnot  only  been  extensively 
developed  in  England,  but  has  been  adopted,  practically  without 
modification,  in  all  Che  leading  countries  of  Europe  and  in  tbe 
United  States. 

Tbe  manuiacture  of  tiles  I>y  the  compression  of  powdered 
day  rendered  possible  ilie  introduction  of  many  varieties — 
plain.  Inlaid,  embossed  and  incised.  The  designs  in  these  cases, 
though  generally  based  on  old  work,  are  so  ditfereat.  ejLpcci:iUy 
in  mechanical  finish,  thai  they  form  a  class  of  tiles  entirely 
distinct  from  old  work.  Economically,  and  for  all  pcacticiU 
purposes,  they  afiord  a  atyle  aucb  as  the  world  bas  never  before 
aen,  but,  Hke  many  modem  productions — perfect  in  execution 
and  finish — they  lack  tbe  qKulandty  and  artistic  charm  ni 
the  work  of  bygone  days. 

Since  the  middle  of  the  19th  century  artist-potters  in  many 
countries  have  gone  back  to  the  aiuicnt  methods  of  prtiductioa 
for  richly  painted  tile  panels,  and,  in  this  conneidan,  Iht  pro- 
duclHHU  ol  Deck  in  Fiuia,  WllUim  de  Morfan  and  PilkinglMi'i 

The  eitetided  use  ol  (ilea  for  interior  dccomtion  has  created 

a  large  ttade  in  these  articles,  either  for  wall  or  floor  decoration. 

ong  the  mnt  Important  firms  engaged  in  tlus  branch  of 


tt,HollinaliCo., 


Maw  &  Co.,  and  Filklngton's  in  England;  ViDeroy  &  Boch  in 
CermnnyjUlschiieider  ti  Co.  in  France;  Boch  Frires  In  Belgium; 
Thoofi  ft  Labouchete  at  Delll,  Holland;  and  the  American 
Encaustic  Tile  Co.,  ui  tfaa  ITnlted  State*. 


1.  LtadUis  Dtewalioi 


in  Fur^^ 


SI.-.  L  U  Jew:... ....  _, 

CtKiUhU  itr  naafaiiclm  Flitun- 

•r-mit.  [W.  B.-) 

TILLBMOHT,  ifiBASTIEH  LB  HAIH  DE  (i6jr-l6g8),  French 

:clesiaatical  historian,  was  botn  in  Parb  on  the  jolh  of  Novem- 

•J  i6jT-     Sb  father,  a  wealthy  member  of  the  legal  tlaaa^ 

being  a  devoted  Jansenist,  tbe  boy  was  brought  up  in  the  Utile 

schools  id  Port  Royal.    Here  his  bent  towards  hisloneal  study 

warmly  encouraged,  and  in  1660  be  was  niade  ft  tutor  in  tbe 

buy  oi  Buienval,  Jansenigt  bishop  ol  Bestmis.     Ten 

1  later  be  came  back  to  Paris,  uid  wu  eventually  psauided 

(tSj6)  to  enter  the  prJeMbood,  and  become  a  chap^n  at  Port 

Royal.    In  t6]i)  tbe  storni  of  persecution  dmre  ham  10  settle 

'    'auily  estate  of  Tilkmonl,  betwm  ManlrcBil  and  Vin- 

Ttaete  be  tpcnl  the  remainder  of  his  life,  dying  on  Ibe 

January  160S.    He  was  boried  al  Port  Royal;  ii 
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inf .  wlm  (is  the  47th  cliipta)  be  lOBki  oC  "  thi(  iiKsinpanbte 
guide,  whoK  bi^ry  a  overtalanceg  by  tht  mctUi  01  eritdiiioa. 


il  John  In  1783.    In  1850  hi 


ttafliondiniSsSpenuBi 
Uw,  iiliich  provnl  1  (ailu 
MaKh  1S65  he  wasprcmii 


otginiting  I 


om  hii  opposition  to  Ihc  liqu 
le  fsscmbly  10  pas&  a  prohibilo: 
id  wii  npaled.  Frem  1B60 
Ibe  pKrvinci,  and  wa>  promlnd 
n  the  uniDD  of  the  mirilin 


It  Chariotti 

widened  Into  a  discuwon  of  Canidim  fcdtntion.  In  iS6j 
he  wai  deleiled  in  »  general  election  on  Ihe  Mtnilion  quejtion, 
but  returned  10  power  in  1H66,  partly  through  an  inlrigut  ot  the 
colonial  office.  From  1S68  till  November  187J  he  held  vaHorn 
portlolio)  in  the  Dominion  cabinet;  from  1873  to  iS7S-hf  waa 
lieuieoant-governor  of  New  Bniniwick,  but  in  1B78  was  again 
elected  aa  member  for  St  John,  and  entered  the  CtHiKrvative 
cabinet  as  minister  of  Rnance.  Later  in  1878  he  Introduced 
and  carried  through  parliament  the  "  national  policy "  ol 
protection,  on  which  iMue  Lhi  election  o(  187B  had  been  won. 
The  tarin  10  Introduced  became  the  basis  of  Canadian  (inandal 
policy.  In  October  iSBj  ill  healLh  Forced  him  to  letite  from 
the  cabinet,  and  be  waa  again  appointed  lieutenant -governor 
of  N.'w  Btunswick,  which  position  he  held  till  1S9].  He  died 
on  the  isth  of  June  t8tj6.  In  i8;g  he  wu  created  K.C.M.G. 
Hij  kindly  and  hononrable  private  character  was  admilled  by 
re  judged  differenlly  by     ' 


Hi>  Li^r.  by  Ji 

TlLLODONnA,  a  gn 

typified  by  TiitotluriMm 


I  ability  and  grasp  of  de 


and  perhaps  including  fuAimyi  from  the  Lower  Eocme  of  the 

North AmerlcaaiidEunipe.  la  JiaMtDi'iiMiheskullisdecidedly 
rodenl-Uke,  with  an  eloiqpted  ctanial  and  *  abort  facial  portion, 
and  a  inuU  brain-caviiy;  the  jugal  bont  occupying  the  middle 
of  the  lygotnatic  arch.  The  dcntilioa,  of  which  tht  Cormula  h 
■'  1i  '-  )■  fi-  "■  1>  ■'•■'  appioilinatts  to  the  rodent  type,  the 
caoliiB  beiog  minule  and  hinctionlcig,  and  tin  Gnt  ptir  of 
iDCJson  laise  and  chisel-like.  Oa  tlieae  and  other  groundi  it 
hat  bccD  niggated  that  Tiaahtrnim  (of  which  the  greater  part 
of  the  akelelaii  is  known)  indiolct  the  ancestral  fprm  of  the 
Pddentia.  Ploleaaor  Mai  Weber  coniidcrs.  luwever,  that 
such  a  view  has  but  little  jusiiGcation.  Relaiunskip  with  the 
Uogulala  and  Cantivaia  has  alio  been  suggeated;  iif  Ihere  be 

tonns,  as  the  plantigrade  fret  are  fumtsbcd  with  live  tow  carry- 
teg  long  pointed  daw. 


Clay,  b 


■UUriimiA 


» ikc  Lower  EocFBi  London 


TILUnSOH,  JORH  (lejo-iAqi),  English  archbishop,  was  the 
■on  of  a  Purilaa  clothier  in  Sowerby,  Yorkshire,  where  he  wu 
bom  in  October  1630.  He  entered  a>  a  pensioner  of  Clare  Hall, 
Canbiidgi.  in  1647.  gndualed  in  i6ia  and  was  made  lellow 
of  hii  coUcge  in  lAsi.  In  i6s&  be  became  lutor  la  the  ion  ol  - 
Ednwod  Pridctiia.  ai  lorney-genenl  10  CtomwelL  About  iMi 
he  waiotdaincd  wiihodl  tiibKripiioo  by  T.  Sydieil,  a  Scottish 
bishop.  Tilloitoa  wii  present  ai  the  Savoy  Conlerence  in 
1661,  and  renuiaed  ideniiKed  with  (he  Presbyletiani  till  the 
passing  ol  the  Act  of  Unilonnity  in  16A1.  Shortly  afterward* 
he  became  curate  ol  Cheshunt,  Hens,  and  in  June  iMj,  rector 
of  Kedington.  Suflolk.  He  now  devoted  himself  to  an  exact 
study  of  biblical  and  patiiidc  wtiten,  especially  Basil  and 
Chrysostom.  The  result  of  lhi)  teading,  and  of  the  inlhicnce 
of  John  Wilklns,  matter  ot  Thnily  College,  Cambridge,  was 
Kcn  in  Ihe  general  lone  ol  his  preaching,  which  wai  practical 
rather  than  theological.  He  wa*  a  man  of  the  uocld  as  well  as 
■  divine,  and  in  his  setnwni  he  eihibittd  a  tact  which  enabled 
hini  at  once  to  win  Ihe  ear  of  his  audience.  In  1664  he  became 
preacher  at  Lincoln's  Ion.  The  same  year  he  married  Eliubcih 
French,  a  niece  of  Oliver  Ciomwcll,  and  he  also  became  Tuesday 
leclurer  at  Si  Lawrence,  Jewry.    Tillolson  employed  hts  conlro- 

In  1663  he  published  a  chsiaclerisl  ic  sermon  on  "  The  WivJom 
oi  being  Religious."  and  in  1666  replied  to  John  Sergeant's  ^Kre 
FtolKig  Id  Ckriilianily  iiy  t  pjmphlet  on  the  "  Rule  ol  Failh." 
The  same  year  he  received  the  degree  oi  D.D.  In  r670  !ie 
became  prebendary  and  in  167J  dean  o(  Canterbury.  In  167s 
he  edited  John  Wilkins'i  PriiiifUi  0/  Nainral  Rdithn.  com- 
pleting what  was  left  unflnished  of  il.  and  in  i&Si  his  SemaMi. 
Along  with  Burnet,  Tilhitson  mended  Lord  Rusiell  on  the 
scifTold  in  i6Sj.    Hcaflecwardi  enjoyed  the  Iriendshipol  Lady 

influence  with  Princess  Anne,  who  fallowed  his  advice  in  regard 
to  the  selilemeni  of  the  crovn  on  William  of  Orange.  He 
possessed  the  special  confidence  of  William  and  Mary,  and  was 
madeclerkoftbecloset  to  Ihe  king  In  March  16.S9.  ItwaschieHy 
through  his  advice  that  the  king  appointed  an  ecclesiastical 
commission  for  the  reconciliation  of  the  Diaenlers.    In  August 

to  eieiciK  the  anhlepitcopal  juiisdlciion  of  the  province  of 
Canletbury  during  the  suspension  of  Sancrolt.  He  was  also 
•bout  the  same  time  named  dean  of  SI  Paul's.  Soon  afterwards 
be  was  elected  to  succeed  Sanctofti  but  accepted  the  promotion 
with  eiirene  reluctance,  and  il  was  deferred  from  lime  10  time, 
at  his  request,  till  April  1A41-  In  1603  he  published  (oui  lec- 
tures on  the  Soclnlan  continveny.  His  attempts  to  reform 
certain  abuses  ol  the  Church,  especially  that  of  clerical  non- 
reaidence,  awakened  much  ill-will,  and  of  this  the  Jacobites 
look  advantage,  pursuing  him  to  the  end  of  his  life  with  insult 
and  repiMcb,  Hedied  on  theiind  of  Noveinberi694. 
For  his  manuicripl  letmoiu  TIlUnsoo's  wMow  received  J500 


Ralph    Barker  ediie 


!n  ^  vols..' with  "'ji  by'mnias'.Biteli'.  comrikd  froro"'ni?^n'. 

Bii!3'wor£r^'^*beea"ubUihcd''ifparaulr,(!r tv'c.  W.ft>7don 
iniSg6- 

TILir.  JOHAHH  TZBRCLABS,  CouKi  or  dsw-ieji). 
general  of  the  Catholic  League  in  the  Thirty  Yeus'  War,  was 
born  In  i^g  at  (he  chiteau  of  Tilly  In  Brabant.  Me  nas 
destined  for  the  priesthood  and  recdved  a  strict  Jtsuit  educa- 
tion. But,  preferring  the  careerof  a  soldier,  he  cn(ered  a  Spanish 
foo(  regiment  about  1174  as  a  volunlecc,  and  in  (be  course  of 
several  onpalgns  rose  to  the  command  of  a  company.  This 
being  reduced,  he  agaiu  became  a  simple  plkeman.  and  as  such 
he  took  part  In  the  lamoui  siege  of  Antwerp  by  Parma,  whose 
trniy  afforded  Ihe  best  (raining  in  Ihe  alt  of  war  then  obtain- 
able. He  distinguished  himself  by  his  bravery,  and  the  duke 
oj  Lorraini;  gave  bira  the  govirnorstiip  of  Dun  aiiJ  Villefranthe, 
which  he  held  from  IS90  to  isw      Henry  IV.  made  lempttnj 
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ofltn^  which  were  lefdaed,  to  iadiice  him  to  e&ta  the  lervice 
of  France.  Somewhat  later  he  left  the  Spanish  service  for  that 
of  Austria  to  fight  agajnst  the  Tudu.  In  r6o2  he  became 
coloDd  in  the  imperial  army,  and  raised  a  regiment  of  Walloon 
infantry,  which  he  commanded  in  the  assault  on  Budapest, 
receiving  a  severe  wound.  In  r6o4  he  was  made  general  of 
artiUery,  and  handled  his  new  force  with  conspicuous  success; 
the  campaign  of  this  year  showed  Tilly  as  a  soldier  of  great 
capacity,  and  in  1605  he  was  made  a  field-marshaL  His  part 
in  the  dissensions  in  Austria,  which  preluded  the  Thirty  Yeaa' 
War,  was  marked  by  unswerving  loyalty  and  devotion  to  the 
emperor  and  the  Catholic  religion.  In  x6io  he  left  the  service 
of  the  emperor  to  enter  that  of  Maximilian,  duke  of  Bavaria, 
the  head  of  the  Catholic  League.  It  was  not,  however,  until 
2630' that  he  became  lieutenant-general  to  Maximilian  and 
commander>in-chief  of  the  field  forces. 

With  the  great  victory  of  the  Weisser  Berg'near  Prague 
(i6ao)  the  new  army  and  its  leader  became  celebrated  through- 
out Germany,  and  the  long  and  weary  campaigns  against  Chris- 
tian, Mansfeld  and  the  Protestant  princes  of  the  north>west 
established  their  reputation.  The  chief  battles  were  Wimpfen 
(1622),  Stadtlobn  (1623),  Wicsloch  (z6»),  HOchst  (162a),  thehist 
being  a  great  victory  for  the  Catholic  forces,  and  winning  for 
Tilly  the  title  of  count,  which  was  given  by  the  emperor  himself 
( 16a  2).  The  military  operations  of  the  Thirty  Years'  War  will  be 
found  described  under  that  heading.  With  the  intervention  of 
the  king  of  Denmark,  the  struggle  entered  upon  a  new  phase,  and 
on  the  imperial  side  a  new  army,  that  of  Wallenstein,  appeared 
on  the  scene,  though  it  was  the  army  of  the  League  which  won 
the  great  success  of  the  war  at  Lutterwim-Barenberge  (1626). 
Throughout  these  arduous  campaigns  Tilly  had  other  than 
miliUry  difiSculties  with  which  to  contend.  The  military 
superiority  of  his  veterans,  trained  as  they  were  to  his  own 
ideal  of  **  a  ragged  soldier  and  a  bright  musket,"  may  be  held  to 
explain  his  victories  over  superior  numbers,  but  the  energy  which 
he  displayed  in.  the  midst  of  political  difficulties  was  not  less 
conspicuous  than  bis  leadership  and  strategy.  On  two  occasions, 
at  least,  he  was  thwarted  by  orders  from  the  League;  once  the 
Protestants  were  allowed  to  escape  into  Holland,  once  the  army 
of  Wallenstein  was  left  to  its  own  resources  in  the  presence  of 
the  enemy.  That  the  League  achieved  the  successes  which  it 
actually  did,  was  to  the  credit  of  Tilly  and  his  ihen  rather  than 
to  any  action  of  the  allied  princes.  It  may  be  that  Tilly  cannot 
be  considered  as  great  a  soldier  as  Wallenstein;  it  should, 
however,  be  borne  in  mind  that  the  League  army  never 
possessed  the  prestige  of  an  imperial  force:  that  Tilly  was 
repeatedly  thwarted  by  political  considerations,  and  that,  even 
so,  the  hardest  part  of  the  task  was  achieved  by  the  League 
army. 

The  defeat  of  King  Chrbtian  was  soon  followed  by  the  inter- 
vention of  Gustavus  Adolphus,  a  great  captain  at  the  head  of 
the  finest  troops  in  Europe.  But  Tilly  was  the  best  general 
of  the  old  school;  the  League  troops  were  trained  after  the 
Spanish  model,  and  the  opening  stages  of  the  campaign  did  not 
display  any  marked  superiority  of  the  Swedes.  At  this  time 
Tilly  was  commander  of  the  imperial  forces  as  well  as  of  his 
own  army.  The  first  great  contest  was  for  the  possession  of 
Magdeburg  (1631).  After  one  of  the  fiercest  struggles  of  the 
war  the  town  was  taken  by  storm  on  the  aoth  of  May,  and  the 
sack  which  followed  was  accompanied  with  every  sort  of  atrocity. 
For  this  the  old  general  has  been  held  re^>onsable,  yet  it  was 
rather  the  magnitude  of  the  catastrophe  than  its  special  cruelties 
which  ^ade  it  the  most  striking  example  of  military  barbarity 
in  modem  history.  Tilly's  personal  exertions  saved  the  cathe- 
dral and  other  religbua  buildings  from  pillage  and  fiie.  Four 
months  later  Tilly  and  Gustavus,  the  representatives  of  the  old 
and  the  new  art  of  war,  met  in  the  battle  of  Brdtenfeld  (q.v.). 
The  victory  of  Gustavus  was  complete,  though  the  imperial 
general,  severely  wounded  as  he  was,  managed  to  draw  off  his 
men  in  good  order.  A  few  more  months  of  campaigning 
brought  the  two  armies  to  the.Lech,  where  Gustavus  was  again 
victorious,  and  TOIv.iecefved^aJnortkl  .wound. .  He  died  on 


the  30th  of  April  i6S2t  m  Ingobtadt,  and  was  buried  in  the 
church  at  Altendtting  in  Bavaria. 


(Toumay,  1899). 


TILSrr,  a  town  of  Germany,  in  the  Prussiaii  province  of  East 
Prusna,  situated  on  the  left  bank  of  the  Memel  or  Niemcn, 
here  crossed  by  an  iron  railway  bridge,  57  m.  S.E.  of  Memcl  and 
72  N.E.  of  KOnigsberg  by  rail.  Pop.  (1905).  37.M8.  The  town 
has  a  number  of  handsome  modern  buildings,  including  a  town 
hall,  a  post  office,  law  courts,  and  a  large  hospital  It  contains 
four  Protestant  churches,  among  them  the  German  church, 
with  a  handsome  steeple,  and  the  curious  circular  Lithuanian 
church,  a  Roman  Catholic  church,  a  Jewish  synagogue  and 
a  ^^•"fVfil  school  {Gymnasium).  The  manufactures  include 
machinery,  chemicals,  soap,  leather,  shoes,  glass  and  other 
articles,  and  there  arc  iron-foundries,  breweries,  and  steam 
flour  and  saw-milb.  Tilsit  carries  on  trade  in  timber,  grain, 
hemp,  fiax,  herrings  and  coal;  but  its  trade  with  Russia,  at  one 
time  considerable,  has  fallen  off  since  the  construction  of  the 
railway  from  KGnigsberg  to  Kovno.  The  river  is  navigable 
above  the  town,  and  there  is  a  steamboat  communication  with 
KSnigsberg,'  Memel  and  Kovno. 

Tilsit,  which  received  civic  rights  in  1552,  grew  up  around  a 
castle  ol  the  Teutonic  order,  known  as  the  "  Schalauner  Haus," 
founded  in  ia88.  It  owes  most  of  its  interest  to  the  peace  signed 
here  in  July  1807,  the  orelimioaries  of  which  were  scctled  by  the 
emperors  Ajexander  ana  Napoleon  on  a  raft  moored  in  the  MemeL 
This  treaty,  which  constituted  the  kingdom  of  Westphalia  and  the 
duchy  of  Warsaw,  registers  the  nadir  of  Prussia's  humiliatk>n  under 
Napoleon.  The  poet  Max  von  Schenkendorf  (1784-1817)  waslxMii 
at  Tilrit. 

See  Aus  Tilsiis  VerMnienJieil  (5  vols.,  Tilsit.  1888-1892) ;  and  R. 
Thimm,  BeUrigf  Mur  Ceschuhte  von  Tilsit  (TUsit,  1893). 

TIMAEUS  (c.  345^.  250  b.c.),^  Greek  historian,  was  bom  at 
Tauromenium  in  Sicily.  Driven  out  by  Agathodes,  he  migrated 
to  Athens,  where  he  studied  rhetoric  under  a  pupil  of  lacerates  and 
Uved  for  fifty  years.  During  the  reign  of  Hioo  II.  he  returned 
to  Sicily  (probably  to  Syracuse),  where  he  died.  While  at 
Athens  he  completed  his  great  historical  work.  The  Histories,  in 
at  least  38  (Bury  says  33)  books,  was  divided  into  imequal  sections, 
<x>mffn«?\g  the  history  of  Italy  and  Sidly  in  early  times;  of  Sicily 
alone;  of  Sicily  and  Greece;  of  the  dties  and  kings  of  Syria  (unless 
the  text  of  Suldas  is  corrupt) ;  the  lives  of  Agathocles  and  Pyrrfaus, 
king  of  Epirus.  The  chronological  sketch  ('OXv/iviopikai,  the 
victors  at  Olympla)  perhaps  formed  an  appendix  to  the  larger 
work.  Timaeus  was  bitterly  attacked  by  other  historians, 
especially  by  Polybius,  and  indeed  his  unfairness  towards  his 
predecessors,  which  gained  him  the  nickname  of  Epitimaeus 
(fault-finder),  laid  him  open  to  retaliation.  Polybius  was 
a  practical  soldier  and  statesman,  Timaeus  a  bookworm  without 
military  experience  or  personal  knowledge  of  the  places  he 
described.  The  most  serious  charge  against  Timaeus  is  that  he 
wilfully  distorted  the  truth,  when  influenced  by  perMnal  con- 
siderations: thus,  he  was  less  than  fair  to  Dionysius  and  Agatho- 
des, while  loud  in  praise  of  his  favourite  Timoleon.  On  the 
other  hand,  as  even  Polybius  admits,  Timaeus  consulted  all 
avalkble  authorities  and  records.  His  attitude  towards  the 
myths,  which  he  claims  to  haive  preserved  in  their  simple  form 
(faience  probably!  his  nickname  ^paoovXXcicrp^a,  "  collector  of 
old  wives'  tales,*'  though  some  authorities  render  this  "old  rag> 
woman,"  in  allusion  to  his  fondness  for  t  rivial  details) ,  is  preferable 
to  the  rationalistic  interpretation  under  which  it  had  become 
the  fashion  to  disguise  them.  Timaeus  also  devoted  much 
attention  to  chronoLgy,  and  introduced  the  system  of  reckon* 
ing  by  Olympiads,  with  which  he  compared  the  years  of 
the  Attic  archons,  the  Spartan  ephors,  and  the  priestesses  ol 
Argoe.  This  system,  •  although  not  adopts  in  evez>'da> 
life,  was  afterwards  ttnerally  used  by  the  Greek  historians 
Although  a  pupil  of  Pffiiscus  of  Miletus,  a  disciple  of  laocratea 
Timaeus  is  a  representative  of  the  Asiatic  style  of  Hcgeaias  of 
)  J.  E.  Sandys,  c,  35(W.  260;  L  B.  Bury.  34a-as&. 
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'Hagnesla  ralbcr  Chia  oTth*  Attic  (■ 

fnna  i.  ij6),    B«h  Dionys'       

Longinua  chuuiEcrjzed  him 
although  the  luler  admits  tl 
■Titer.    Cicero,  who  w«j  a  diligent  wadei  ot  'nmaeut,  eiprei 
able   opinioD.   specially     (onuneoding 


Critci.  K<aul- 

ind  the  puudo- 
)f  "  trigidily  "  (ifuxfif), 


Diodonu  Siculiu  and  Piute 


Timtiti 

j-iB:  Diod.  Sle. 
ry,  A%citU  Cnek 
Wc  4ir  pi«*.  /.III. 

1874);  C.  Ciuen. 


y.  p*  48^*" 

TIHAHTHBS,  of  Cythnus  ot  Sicyon,  >  Greek  palntei  of  (be 
4tli  century  B.C.  The  most  celebrated  of  his  oiacks  was  a  picture 
repreieniliig;  the  samfice  of  Iphigenia,  in  which  he  finely  de- 
picted the  emotlo'ns  of  those  who  took  part  in  the  sacri^ce;  but 
de$paitiiig  of  readc^cing  the  grief  of  AgamenmoOj  he  TepieKnlcd 
him  as  veiling  his  face.  A  palalijig  discovered  at  ^ompeii,  and 
now  in  the  Museum  at  Naples,  has  beeo  regarded  as  a  copy  ot 
echo  d[  this  paialing  (Helbig,  Wondgtmllldt  Cam/aninu,  No. 

TIMARD,  a  leaport  of  CeialdiDe  county,  New  Zeaload,  on  lot 
E.  coast  of  South  Island,  too  m.  S.W.  of  ChHstchurch  by  nil. 
Pop.  (1906).  j6is.  The  alight  inward  sweep  of  tlie  coast  fonns 
tbe  Omteibuty  Bight,  and  the  ahcKe-line  noniiwaid  fiom 
Timam  is  called  Ehe  Ninety-mile  Beach.  The  haibour  is  formed 
by  breakwaters  enclosing  a  space  of  50  aCTca.  Chief  erpons  arc 
wool,  dour  and  fro»n  meat,  and  the  mduslrica  are  in  connexion 
with  these.  Opals  ue  found  in  the  distilct.  Tha  Anglican 
church  of  S(  Maiy  Is  buill  of  Oanuiu  snd  blnestone,  with  a 
roof  of  kauri  woc^.  Caroline  Bay,  to  the  north,  is  a  bathing 
resort.  The  vtilcanic  wit  Is  hi|^y  fertile. ,  Tlmani  is  the  chief 
(own  in  South  Canterbury  district,  and  tbe  wu  o(  the  tupmne 
■nd  district  courts.  ..l.bnnch.iailway^rvreiKi.the  iMand, 
agricultural  district. 

TtmSR,  the  term  ^ven  to  wood  cutand  shaped  lor  buUd- 
fng  purposes,  or  growing  wood  suitable  for  such  purposes; 
in  English  law  the  tenant  for  life  may  not  cut  such  trees  (see 
Waste).  The  word  appears  in  many  forms  in  various  Teu- 
tonic languages,  meaiung  originslly  material  to  be  used  for 
building  purposes;  in  the  esse  of  Cer,  smntr,  and  Du.  liimKtt, 
both  mesjilDg  "  toom,"  the  ivord  has  bMO  iraBslOred  to  the 
structures  mads  of  this  nulerUl,  vThe  root.b.ieeii_Jn_Cr. 
ttimy,  to  build,  and  Lai.  danut,  house.       "      "  ~ 

The  wood  used  In  building  is  obtained  from  trees  of  tbe 
dad  known  to  botanists  as  txtgais,  a  tlwse  trees  wtuch  grow 
larger  by  the  addition  each  year  of  a  layer  cA  new  wood  oa 
their  outer  surface.  A  trODsveise  section  of  a  tiw  ol  this  class 
shows  it  to  consist  of  thrre  distinct  parts:  the  [Hth  or  medulla, 
the  wood,  made  up  of  annual  rings  ot  layers,  and  the  bark. 
The  pilh  is  In  tbe  centre  of  the  tree  and  atound  It  the  wood  Is 
dbpned  in  approilmalely  concentric' tinp;  that  part  near 
the  pfth  Is  hard  and  dose  tn  grab,  and  from  its  poiitioa  Is 
termed  heart-wood.  The  sap-wood  is  made  up  of  the  outer 
layers  or  rings,  and  these  are  softer  than  the  heart  and  generally 
of moreopengrain.  Each  annnal  ring  b  nade  up  ol  two 
pans — an  inner  soft  portion  hi^f  In  eotour,  and  a  hard, 
datk-co)oared  outet  portion.  The  Inlier  pratlon  is  fomed  early 
in  the  seasoa  and  Es  termed  "  si»fng  anwd,"  tbe  darter  part 
being  called  "autumn  wood,"  The  nednllary  rays  extend 
radially  from  the  centre  of  the  tree  to  the  hark  at  right  uigia 
to  the  grain  of  the  wood,  and  sove  during  life  lo  bind  the  whtJe 
together  as  well  as  to  convey  BotirishBieBt  from  one  part  of 
the  tree  to  another.  _  - 

Tlie  greatest  care  should  be  exercised  in  tbt  sdeetleaaf  trees 
JotfelUBg-^Il  (he  tree  is  too  youivtlie.pmMiRloBoI  sapiwood. 


ts  huge,  and  the  heait-wood  b  not  so  hard  as  tlist  of'a  tree 
of  OBiuR  age.    The  wood  ol  ■□  old  tree,  on  the  other  hiBd^ 

has  losl  a  great  part  of  its  tougho^a,  and  is  of  bad' 

ctdour,  brittle  aod  often  predisposed  lo  decay.  In  ^JJ* 
trees  (ha(  have  arrived  at  a  mature  age  the  heart-mod 
Is  in  its  largest  piaportion  and  tbe  sap-wood  la  fim  sod  elastic; 
sod  tbe  timber  fnun  such  trees  is  of  tbe  strocgeil,  lovghest  and 
DKitt  durable  character.  Tbe  age  at  which  the  nnitbem  pint 
and  Norway  fir  arrive  at  nuturity  is  between  sennty  and  one 
bnndted  yean.  Tie  larch,  elm  and  ash  sboidd  he  felted  whea 
the  trees  an  between  the  ages  of  fifty  and  one  hundred  yeara. 
The  oak  should  be  about  one  hundred  years  old  Rhen  It  is  cut. 
The  beat  (hne  ot  the  year  for  felling  limber  is  in  nidsiinuncr  or 
midwinier,  when  (he  sap  of  the  tree  Is  at  r«( ;  it  fe  not  deslnbl* 
to  cut  limber  fn  the  spring  or  autumn.  By  some  authoriliea 
it  b  considered  a  good  plan  to  remove  the  haik  in  tbe  early 
ipringand  fell  the  tree  in  the  ensuing  winter. 

As  soon  as  possible  alter  felling,  lop  should  be  convetted 
by  sawing  into  scaatUag  siiei,  for  if  the  log  Is  left  to  diy  or 
season,  it  is  liable  on  shrinking  to  split.  The  usual 
mediad  is  to  saw  a  log  into  pbnks  or  boards  by  ^^ 
cutting  it  into  ^c«  longitudinally  as  shown  in 
£g.,ii    this   is    called    bastard   sawing,    and     if    tbe    i 


btPTart  aowng      qutrto-  aaotijC 


;lhod,  but,  as  will  be  seen  in  the  diagnnt,  th« 
qu^ly  ol  the  boards  will  vary  very  much,  some  cousisling 
entirely  of  sap-wood  cut  at  ■  tangent  to  the  annulai 
ich  as  s,  b,  c,  whilst  the  ceatie  boards  contain  the  heart- 
wood  cut  in  the  best  way  at  rif^t  angles  acroaa  the  annual 
f.  For  oak  and  other  hard  woods  authet  method 
is  olten  adopted,  called  quarter  sawing.  The 
log  is  first  cut  into  quanen  and  then  sawn  diagDnally  (fig.  s). 
In  oak  this  develops  the  beautiful  silver  ffrain  by  cutting 
longitudinally  through  the  medullary  rayi.  Timber  is  now 
generally  sawn  into  marketable  sizes  in  the  counlry  of  its 
growth,  and  shipped  ss  scantling  timber. 
"  "  '  '  '  ^les  are  given  below  of  tbe  most  nsua]  farms  of 
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/Uwli  are  panUlel-sided  lueccs  of  timber  fr 
or  more  ins.  wide,  and  from  S  (o  11  ft.  long. 
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as  pine  and  fir,  are  sold  by  the  standaTd. 
nc  sianaara  01  nieasurcinrnt  most  In  use  is  the  St  Petersburg 
nndard,  which  contains  163  cul»e  ft.  or  7*0  lineal  ft  of  1 1  in. 

A  iooJ  of  sawn  or  hewn  timtwr  contains  gp  cttb.  (t.,  and  a  load 
■  unhcwo  timber  40  cubic  ft.  ^__  _  __ 

A  iquata  is  a  lupcrficial  measuTehftnt,  used  chkH^for  boarding. 
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NvrKriMT&iiWSntMdtled  wkh  tlM.ahi|qMr'»iaitidft  m  blue 
letten  puotied  oa  the  end*.  Swedish  timber  it  ctencillcd  with  red 
letters  or  devices,  the  inferior  qualities  ia  blue.  Prussian  timber 
is  scribed  on  the  sides  near  the  middle.  By  scribing  is  meant  that 
the  distinguishing  letters  are  roughly  cut  in  with  a  gouge.  Ruasiaa 
timber  is  dry-stam(>ed  or  hammer-branded  on  the  ends. ,  American 
(Canadian)  timbor  is  stencilled  in  Uack  and  white.  United  States 
timber  i»  marked  with  red  chalk  on  the  sides. 

To  fit  timber  for  use  in  building  construction  the  super- 
fluous sap  and  moisture  contained  in  the  green  wood  must 
be  evBpomtcd,  either  by  natural  or  aitificial  means.  During 
this  process  the  wood  shrinks  considerably,  and  unless  much 
care  and  attention  are  given  to  the  drying  wood  it  wifl  waip 
and  stake  sufficiently  to  unfit  it  for  practical  uses,  r  After 
the  log  is  converted  into  scantlings,  or  "  lumber,"  as  it  is  termed 
in  America,  it  is  stacked  in  the  timber  yard  under  covered 
sheds  with  open  sides  to  enable  it  to  "season.'\  The  wood 
c;^^.  is  carefully  pikd  in  tiers  or  courses,  with  strips 
^"""^^of  wood  about  an  inch  thick  between  each  layer, 
so  as  to  allow  ci  the  free  circulation  of  air  all  round  each  piece. 
This  is  the  natural  and  best  method  of  seasoning,  and  timber 
treated  in  this  way  is  more  dturaUe  than  tliat  seasoned  by 
artificial  methods;  the  time  taken,  however,  is  much  longer. 
For  joiners'  work  the  drying  of  the  wood  is  often  hastened  by 
stacking  the  timber  in  well-ventilated  rooms  kept  at  a  tempera- 
ture of  from  80*^  to  150*^  F.  The  time  taken  in  seasoning  wood 
by  this  desiccating  i»ocess  is  not  more  than  one-tenth  of 
that  occupied  in  the  natural  or  open«^r  method.  Where  it 
is  convenient,  timber  is  sometimes  treated  with  a  water 
seasoning  process  ifhich  enables  it  to  be  more  easily  dried.  The 
wood  is  placed  in  a  running  stseam  and  so  tied  or  chained  down 
as  to  be  entirely  sabmeiged..  The  water  enters  the  pores 
of  the  wood  (which  should  be  placed  with  the  butt  end  pointing 
up  stream)  and  dissolves  and  forces  out  the  sap.  After  about 
two  weeks  in  tliis  position  it  is  taken  out  and  slacked  in  open 
sheds  to  be  dried  in  the  natural  way,  m  treated  by  warm  air 
in  special  chambers.  Steaming  and  boiling  are  sometimes 
resorted  to  as  artificial  means  of  seasoning,  but  not  to  any 
great  extent,  as  the  timber  deteriorates  under  such  treatment, 
and  the  cost  of  the  process  is  in  many  cases  proliibitive.  When 
wood  is  required  to  be  bent,  however,  this  is  often  the  method 
that  is  adopted  to  soften  the  material,  so  as  to  allow  it  to  be 
bent  easily.  The  time  allowed  in  the  English  government 
dockyards  for  the  natural  process  of  seasoning  for  hard  woods 
such  as  oak  b,  for  pieces  24  in.  sq.  and  upwards,  36 
months;  from  x6  in.  to  ao  in.  sq.,  x8  months;  from 
8  in.  to  12  in.  sq.,  10  months;  from  4  in.  to  8  in.  sq.f 
6  months.  Soft  woods  are  allowed  half 'these  periods. ,  When 
the  wood  is  required  in  a  "  dry  "  state  for  joiners'  work,  twice 
the  length  of  time  is  given.  ■  Planks  are  allowed  from  a.  half 
to  two-thirds  of  the  above  time,  according  to  their  thickness. 

Deals  with  coarse  annual  rings  (i^e.  coarse  grain)  should  be  re- 
jected for  good  work,  as  also  shouloi  those  with  waney  or*  naturally 
■^-^  .  bevelled  edges.  The  wide  annual  rings  snow  that  the 
SKJ"  tree  was  grown  too  quickly,  probablv  in  marshy  ground. 
Twrsw.  Timber  with  waney  edges  has  a  large  proportion  of 
sap-wood,  and  Is  cut  either  from  a  small  tree  or  from  the  outer  por- 
tion of  a  large  one.  the  waney  edge  being  obviously  due  ta  irregu- 
larities in  the  surface  of  the  tree.  Cup  shake  "  b  a  natural  splitting 
in  the  interior  of  the  tree  between  two  of  the  annular  rings.  It 
is  supposed  to  be  caused  in  severe  weather  by  the  freezing  of  the 
ascending  sap.  '*  Heart  shake  "  is  often  found  in  old  trees  and 
extends  from  the  pith  or  heart  of  the  tree  towards  the  circum- 
Cornce.  When  there  are  fisHires  radiating  in  several  directions 
it  is  called  "  star  shake."  "  Upsets  "  are  the  result  <rf  some  crush- 
ing force  or  violent  shock  to  the  balk  or  log.  *'  Foxcy  "  timber 
is  tinged  with  dull  red  or  yellow  stains,  indicating  incipient  decay. 
"  Doatiness,"  similarljr,  is  a  speckled  or  spotted  sUin  denoting 
decay  in  certain  varieties  of  timber,  such  as  beech  and  some  kinds 
of  oak. 

The  primary  causes  of  decay  in  timber  are  the  presence  of  sap, 
exposure  to  conditions  alternately  wet  and  dry,  and  want  of 
efficient  ventilation,  especially  if  accompanied  by  a 
warm  and  roois^  atmosphere.  Timber  is  most 
durable  when  it  is  kept  quite  dry  and  well  ventilated, 
but  some  varieties  last  an  indefinite  period  when  kept  continually 
under  water.  When,  on  the  other  hand,  the  wood  becomes  alter- 
nately wet  and  dry,  "  wet  rot  IlRsutos._TlR  wood  affected  shrivels 


up  and  becomes  leduced  after  a  time  to  a  fine  brown  powder.    It 
is  only  by  actual  contact  that  wet  rot  affects  the  surrounding 

good  wood,  and  if  the  decayed  timber  is  cut  out  the  remainder  01 
be  wood  will  be  found  to  be  unaffected. 

"  Dry  rot,"  which  usually  attacks  the  sap-wood,  generally 
starts  m.a  warm  damp  unventilated  place,  and  is  causea  by  the 
growth  of  fun^  some  of  which  are  visible  to  the  naked  eye,  some 
microscopic  The  spores  from  the  fungi  on  the  decayed  wood 
Boat  in  the  air  and  alight  on  anv  adjacent  timber,  infecting  this 
also  if  the  conditions  be  favouraole.  In  this  way  the  disease  is 
spread  rapidly,  continually  eating  into  the  timber,  which  is  first 
rendered  Drittle^  and  then  reduced  to  powder.  A  strong  growth 
of  the  fungus  gives  the  appearance  of  mildew  on  the  wood,  and 
produces  an  unpleasant  musty  smell.  The  spores  of  the  fungus  will 
find  a  way  through  brickwork,  concrete  and  similar  material,  in 
order  to  reach  woodwork  that  may  be  on  the  other  side.  Damp- 
ness and  a  close  atmosphere  are  essential  to  the  growth  c^  dry  rot, 
and  it  is  under  these  conditions  that  it  spreads  most  quickly,  the 
f unffus  soon  dyinj^  when  exposed  to  the  fresh  air. 

There  will  be  little  daiiser  of  the  decay  c^  timber  used  In  the  con- 
struction of  ordinary  buildings  If  care  nas  been  taken,  in  the  first 
place,  to  have  it  well  seasoned,  and,  in  the  second,  to 
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ensure  its  being  well  ventilated  when  fixed  in  position.  ^^^^ 
There  are,  however,  several  preservative  processes  to  jS^sIL 
which  timber  may  be  subjected  when  it  is  to  be  fixed  '^""^ 
in  positions  which  favour  its  decay  (see  also  Dry  Rot).  In  crcosot- 
ing,  which  was  invented  by  J.  Bcthcll  and  patented  by  him  in 
1838,  the  timber  ia  impregnated  with  oil  of  tar.  This  may  be  done 
by  soaking  the  wood  in  the  hot  oil  for  sc^'cral  hours,  but  the  better 
way  b  to  place  the  seasoned  timber  iiv  an  iron  chamber  in  which 
a  partial  vacuum  b  created  hy  exhausting  the  air.  The  creosote 
b  then  forced  in  at  a  pressure  of  from  100  lb  to  160  lb  to  the 
sq.  in.,  according  to  the  size  of  the  timber.  In  warm  weather 
the  pressure  ncedfnot  be  so  great  as  in  winter.  The  whole  process 
only  occupies  from  two  to  three  hours.  Soft  woods  talw  up  from 
10  to  13  u)  to  the  cub.  ft.;  hard  woods  are  not  usually  treated 
by  this  process.  Kvan's  process,  patented  in  i8t2,  consists  in 
impregnating  the  timber  with  corrosive  sublimate  which,  acting  on 
the  albumen  in  the  wood,  converts  it  into  an  indecomposable  sub- 
stance. Boucherie,  a  Frenchman,  originated  a  system  in  which 
>the  sap  is  expelled  from  the  timber  under  pressure,  and  a  strong 
solution  of  copper  sulphate  is  then  injected  at  the  end  of  the  wooo. 
In  Blythe^s  process  the  timber  b  dried,  and  crude  carbolic  acid 
injected.  In  Bumett*s  process  a  solution  of  zinc  chloride  b  forced 
into  the  pores  of  the  wood.  A  new  process  of  preserving  timber 
by  means  of  steam  heat  has  been  trira  and  seems  to  be  dfectual. 
The  wood  b  placed  in  closed  chambers  and  steam  admitted  at  high 
pressure  (200  lb  to  the  sq.  in.).  The  heat  and  pressure  together 
exert  a  chemical  action  upon  the  sap,  which  becomes  intoluble 
and  itself  preserves  the  wood  from  decay. 

Posts  that  are  to  be  fixed  in  the  ground  should  have  thdr  buried 
ends  either  charred  or  else  well  tarred.  External  woodwork  may 
be  protected  by  painting  or  oiling.  ' 

The  timbelTused  in  building  b  obtained  from  trees  which  may 
be  classed  under  two  heads:  (i)  Coniferous  or  needle-leaved 
trees;  (2)  the  non-coniferous  or  broad-leaved  trees,    ymrtttit^ 

Coniferous  Trees. — ^This  class  includes  most  of  ' 
the  soft  woods  which  furnish  timber  for  the  framing. and 
constructional  portions  of  nearly  aU  building  work.  They  are 
also  used  for  the  finishing  joinery  of  the  ordinary  class  of 
building. ISI The  numerous  ^varieties  of  pine  which  are  used 
more  extensively  than  any  other  kind  of  wood  are  included  in 
thbdass.^' 

The  northern' pine^(Ptiiiis*'«yoefirtf)  has  a  number  of  other 
names  and  may  be  referred  to  under  any  of  the  following:  Scotch 
fir,  red  deal,  red  fir,  yellow  deal,  yellow  fir,  Baltic  pine,  Baltic  fir. 
It  crows  in  Sweden,  Norway,  Russia,  Germany  and  Great  Britain, 
ana  often  gets  a  name  from  the  port  of  shipment,  such  as  Mcmel 
fir,  Danag  fir,  Riga  fir,  and  so^n.  The  oolotcr  of  the  wood  of  the 
different  growths  oC  northern  pine  varies  considerably,  the  general 
charactenstics  beii^  a  light  reddish  yellow  colour.  The  annual 
ringS/are  well  defined,  each  rin^  consisting  oi  a  hard  and  a  soft 
portion,. req)ectively  dark  and  light  in  colour.  No  medullary  rays 
are  visible:  the  wood  b  straight  in  the  grain,  durable,  strong  and 
clastic,  easy  to  work,  and  is  used  by  the  carpenter  for  internal 
and  external  constructional  work,  and  by  the  joiner  for  his  fittings. 
Tar,  pitch  and  turpentine  are  obtained  from  the  wood  of  this 
tree,  which  weighs  from  30  to  38  lb  per  cub.  ft. 

The  white  fir,  or  Norway  spruce  (Abies  excelsa),  is  exported  from 
Russia,  Sweden  and  Norway,  where  it  grows  in  enormous  quantity. 
It  b  the  tallest  and  straigntest  of  European  6rs,  growing  with  a 
slender  trunk  to  a  height  of  from  80  to  100  ft.  Like  the  northern 
pine,  it  is  called  by  several  names,  such  as  "  spruce,"  "  white 
deal."  "  while  wood,"  "  Norway  fir."  The  colour  of  the  cut  wood 
b  a  very  light  yellowish  or  brownish  white,  the  hard  parts  of  the 
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_.,_  )r  red,  of  fine  gr 

>    The  white  pine   (Pwui  iffntiu)  ii  ei  tB 

parts  at  Ihe  anlled  Stata  ol  Ameriis  .  icr 

rvime^  Eor  this  limber  are  "  yellow  pine  ^" 

the  lut  name  oriffinatinE  tn  Tbc  fact  ih  Ih 

fini  InmiduMd  it  into  Enibnd,   The  tn  ini 

150  ID  JOD  tu  vith  a  tlucKnsB  of  trunk  im 

of  froni  5  to  10  ft.    Tbe  wood  when  nut  te, 

light  Tn  gialn  and  csulv  wprked,  but  or 

able  ai  the  northern  pine,  and  tlierc  [or 

_jtiiietloBal  woriL    For  joinerm' wwi,  I  si. 

and  cilia  edherea  niDngly  to  It,  Itwut  ill. 
It  wvLghB  about  30  lb  nr  cub-  ft- 

.f^y^...j  -,..  ,„ -aalralls)  it  a  Mihe  of  New  Zeahnd. 

So  to  t40  ft.,  with  ■  itoight  Mtni 

Hi  ii  a  light  yellowish  bnwn  in  tolour. 

r,  eLasiic  aod  resinous.    A  cubic  foot 

«h  pkne(Puiuri£jia)isa  native  of  Canadaand  [scominon 
ut  the  United  States  of  America.  It  is  lemarluble  for 
quantity  of  resin  it  CDOtaini,  the  wciKht  of  the  wood, 
about  43  lb  per  cub-  ft-i  ana  the  atna^_  red  nurldnn 

-'-   -""  straight  but  aometlfDeft  exbibiting  ■  beauliitil 

.  ..^.,^..-  -jiid  strength,  and  tbe  large  lize  of  the  balla. 
iff  Suable  for  heavy  constnictitnial  world  and  piling, 
and  i(s  line  Haiire  makes  It  eqiuuy  valuable  Cor  joinery. 

Of  the  lan^h  the  best  known  variety  ii  the  Eurojiean  laidi  {Larix 
eurBpam],  which  gn>wi  In  Swltiertind,  Italy,  Ruwi  and  Germany. 
Tbe  larcb  frequently  udlns  >  hdght  ol  100  fu  but  the  average 
"--■-■-l  is  about  JO  It.  and  diamelet  3  It.  The  wood  ■  exlimidy 
le  and  latta  well  when  oposed  alternately  to  vet  and  dry; 
],  the  lan:h  ii  useful  for  every  purpne  of  buDding,  Internal 


and  external.     It 


,  ,_-, f  bulMing,  h.— 

t  tbe  hardeat  and  toughest  of  the  cone-bear 
~  '       ~  '  lb.  ft.;  it  haa  a  uraight  gr 


qual  to  that  ol  the  European 
irk  it  really  a  ipede«  of  Juniper. 


The  Vnvinian  led  cedar  UMipma  n 

States,  CJnada  and  tbe  Wot  ladies. 

•way  fniectL     It  weighs  about  40  lb  per  cub.  It-    Tbe  Bermuda 

oedar  {JuHiferui  tirmiiiffaiu)>  usKi  for  iniemal  jolaay  and  it 

enremely  durable. 

.  Hari  W«odi. — The  limbeci  in  ihe  •eraod  du*  ut'obtiuwd 
(torn  non-coDifenHii  trees,  coautniog  do  luipcattne  ot  rain, 
and  are  giveD  ihe  ^neral  narae  o(  hani  wooils.  Tbeir  initial 
eipenx  and  tbe  high  cost  of  working  preclude  theii  general 
UK,  and  (bey  are  coniequenlly  reserved  10  a  ^eat  eitent  (or 
spedatly  heavy  con3(tucttonal  wotk  and  onunieDtal  flniiMni: 

The  oak  (Qiaraa),  of  which  lonw  dny  dWinct  tpcciet  are  known, 
grows  frtelifln  Europe  and  America.  Several  kinds  yWd  valuable 
timber:  in  England  the  two  Ijett-known  varieties  are  Qiuremt  pcdim- 
ci/lala  and  QMrtm  Hjiiliftmi,  There  is  little  difference  between  the 
quality  of  the  two  woodi,  the  variation  being  in  the  loliaee  and 
rniit.  The  wood  is  very  hard,  todgh,  with  floe  rHular  grun  and 
close  Cevture.  the  annuur  ringi  being  drttlnct  and  the  medulUry 
rayi  well  marked.  When  it  it  cut  aking  these  rays  beautiful 
markings  are  revealed,  called  sliver  grain.  The  cslour  it  a  light 
bTown,  and  its  weight  it  about  30  to  JS  ft  per  cub.  ft.  Oak  it 
very  durable  either  in  a  dry  or  a  wet  dtuatlon.  ot  in  a  position 
where  it  will  be  alternately  dry  and  wet.  It  it  very  suitable  lor 
tonttriictional  and  engineering  worka,  and  it  npplSa  one  ol  the 
An«t  •roods  for  omamenlal  joinFry  wnrh.  The  DurmaM  oak 
grows  in  Frsnee  end  tbe  saath  of  Englaod;  it  It  not  ao  etrong  or 
durable  as  the  English  oak.  Bahic  oak  is  grown  in  Norway,  Riwia 
and  Gcfwiany,  and  H  exported  feora  the  Baldc  porta.  Though 
inlertor  to  tke  EngUih  oak.  it  b  very  tlraight  in  the  grain  and 
Im  (rmo  khott-    AMriui  oak  fa  Hght  la  (otonr.  and  la  ouKk  mid 


oak.    It  It  icnigfai  ii 
luiable  at  Brit^oah. 

:  Uuglant  rsna)  gro 
city  it  Ii  little  used 
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1  tn  Great  Britain- 

d  by  the  rabbiei  and 
t  U  A.  The  white 
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varietiet,  the  two 

iiul  tbe  Biaooth-leaved  w;ydi  dm  iUlmut  (fitni).  liie  colour  o? 
be  wood  it  browns  it  la  hard,  heavy,  atroiig  and  very  touch,  and 

a  either  alwavt  wet  or  alwaya  dnr  la  dunbl*.  Elm  ia 
to  HiTi  aad  thake.  It  poioui  and  usually  creatgiained- 
The  pllet  of  obi  London  Bridge  were  of  ebn.  and  after  sii  centuiiei 
of  inunenioa  were  but  little  decayed.  Tbe  wood  is  not  much 
Died  la  building  oneratioiit.    IE  veighi  aboui  ao  A  per  cub.  Ii- 

The  OHoawa  aah  (fraiim  n^Utr}  la  a  nadve  of  Europe  end 
Northern  Asa,  aad  la  gtova  extendvely  in  Oeai  Britain.  It* 
eoleur  it  Ugbt  brown.  ""^M^r***  with  a  greenish  tint,  with  the 
annular  ringa  of  darker  colour.  The  wood  is  very  tough  and  strong, 
and  superior  to  meat  wood  la  elaeeicity!  and  it  weighs  40  to  55  m 


cdEurope- 

itle  if  kept  either  dry  or  wet ;  is  porous  and  works 

easily:  it  weight  about  40  to  4S  lb  per  cub.  ft.  Tbe  red  beech 
(Fodu/trmiAa)  It  comnnn  in  North  Xinerlu. 

Sycanuie  (Aftr  ^mde-fUiiiiw),  aoneliaei  raialakeiily  called 
the  plane  tree,  it  cooiDon  in  Germany  and  Britainand  in  tbe  eastern 
-■ates  of  North  Ainerica.  It  is  a  large  ttee  of  lapid  groallL  Tbe 
nod  is  light  brown  or  yellowith  white,  with  annular  rir^  not 
rry  distirtcl,  often  croet-grained  and  of  uniformly  ooane  murf . 
warps  and-cncka  ntber  badly,  and  weight  frofa  ^.W  4a  lt> 

Teak  {Ticbnu  pmiiii  ia  a  native  of  louthem  India  and  Burma. 

^—  —----""  —  -  great  height,  often  cuceeding  iso  ft,,  with 

preading  Vanchea-    Teak  wood^lt  itraigbl 

cionally  strong  and  duiable,  it>  cily  nature 

I  attacia  ol  insects  and  to  preserve  ;ron  naila 

ihs  from  4j  to  5G  )h  per  cub.  ft, 
1  R(r*ii[aai|  is  a  native  of  Ihe  fltst  Indies 
the  beet.known  varietiea  bdng  Cuban  or 

id  it  therefore  pr^eired  for 
of  mabcgany  It  reddish 

., , re  of  ten  tilled  with  a  white 

I  b  usually  abtenl  in  the  Honduraa  variety: 
ly  be  obtained  in  larier  aitea,  and  ia  Kraichteff 
r  to  work.  Spanish  mahogany  weiaha  about 
ind  the  Hondurat  variety  about  36  lb. 
\rB  rodiatil  h  a  very  heavy,  hard  and  durable 
ndles.  It  nngea  In  colour  from  pale  ydkiw 
be  Kiaia  it  very  CO """"  "'"' ""  "" 

luality  maket  it  tuital^  for  i 
irage  wdgbc  of  a  cubic  foot  ie  a! 


Tk.    The  coiour  of  n 


It  the  attack  of 


Etostwood  (T^sa  ar 


il  Stata.    Ii  it  left  and  ei 


There  are  several  varieties  of  maple  growinjf  hi  Canada  and  the 
tfnited  States,  but  tbe  one  in  most  common  use  is  the  sugar  maple, 
also  called  rock  maple,  which  grows  freely  in  the  dislttcts  around 
the  GfBa  Lakes.     The  wood  ia  Rne-graiaed.  frequently  with  a 

it  is  very  bardf  tough  and  durable.    Birdt'^ye  maple  bat  a  peculiar 
Guriy  grain,  and  iemuch  in  request  for  oraamCDIal  joinery. 

The  numenms  testi  of  tbe  strength  ot  thnbet  whicb  hive 
been  made  by  various  autborities  from  time  to  time  vary  M 
much,  boli  as  regaidi  the  conditiona  under  which 
they  were  carried  ost  and  the  result*  obtained,  that  f^^ 
great  discretion  ii  retjalied  hi  using  them  lor  any 
praclkal  purpose-    An  impoilani  series  of  tests  was  made  in 
iSSj  and  1S87  at  Uunich  by  Frofestot  JohaDD  Bauschinget, 
He  reduced  all  the  specimcnt  submitted   for  lest  to  a  stan- 
dard of  mmttutt,  the  percenlage  sderied  being  15%.     This 
was  neceataiy  00  account  of  the  great  diflerence  in  sltcngih 
found  to  eiiit  between  ipcdmeDS  cut  from  the  same  piece  of 
timber  but  diSeriM  ia  the  aaoonl  ot  noislun  tbay  canlaioed. 
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In  AnericA,  Prafeisor  J.  B.  Jbhaaon  mads  a  laiSB  aumiwc 
of  tests  for  the  Forest  Department  of  the  Bouxl  of  Agricukure 
of  the  United  Sutes  between  1891  and  1895.  More  than  300 
trees  were  cut  down  and  experimented  with,  the  species  under 
test  embracing  ten  different  kinds  of  pine  and  five  different 
varieties  of  hard-wood  trees.  Records  were  made  aa  to  the 
nature  of  the  soil  and  climate  where  the  trees  were  grown; 
their  conditions  of  growth,  their  age  and  size,  and  the  season 
of  felling.  As  in  the  tests  made  by  Bauschinger,  the  per* 
centage  of  moisture  contained  m  the  wood  was  very  carefid^r 
observed,  and  it  was  found  that  this  amount  of  moisture  has 
a  very  great  influence  upon  the  resisting  power  of  the  wood,  the 
strength  increasing  with  the  dryness  of  the  material  up  to 
3  or  4%  of  moisture,  at  which  point  the  greatest  strength  of  the 
wood  is  reached.  Wood  in  such  a  dry  conation,  however,  is  never 
found  in  actual  practice,  timber  in  an  ordinary  well-warmed 
and  well-ventilated  situation  probably  containing  at  least  10%. 

One  general  conclusion  arrived  at  both  by  Bauschinger  and 
Johnson  was  that  the  strength  is  much  affected  by  the  qiecific 
gravity  of  the  timber.  In  all  cases  the  strength  increases  pro- 
portionately with  the  density  of  the  wood.  A  most  complete 
series  of  tests  upon  the  physical  characteristics  of  the  hard 
woods  of  Western  Australia  was  completed  for  the  govern- 
ment of  Western  Australia  by  G.  A.  Julius  in  1907.  This 
work  was  carried  out  in  a  most  thorough  manner,  and  as 
many  as  x  6,000  tests  were  made,  the  conditions  of  test 
being  based  upon  those  laid  down  by  Johnson.  The  results 
serve  to  show  the  great  value  of  Austrsdlan  timbers,  and  the 
comparisons  made  with  the  typical  timbers  of  many  other 
countries  emphasize  the  fact  that  the  Australian  woods  are 
equal  to  any  in  the  world  for  hardness,  strength  and  durability. 

For  use  under  special  conditions  a  wood  suited  to  the  par- 
ticular requirements  must  be  selected.  The  following  is  a  list 
of  the  best  timbers  for  different  situations:  for  general  con- 
struction, spruce  and  pine  of  the  different  varieties;  for  heavy 
constructions,  pitch  pine,  oak  (preferably  of  English  growth), 
teak,  jarrahi  for  constructions  immersed  in  water,  Baltic  pine, 
elm,  oak,  teak,  jarrah;  for  very  dry  situations^  spruce^  pines, 
mahogany,  teak,  birch,  sycamore. 

There  are  00  regulatbna  in  England  Umiting  the  worldiig  sCresies 
that  may  safely  be  placed  upon  timber,  although  in  some  districts 
the  Iea9t  sizes  that  may  be  used  lor  timbers  in  roofs  and  floors  are 
specined.  In  aome  European  and  other  countries,  however,  the 
safe  workfa^K  sumes  of  timber  used  for  oonstnictiomil  purposes 
are  deAoed*  The  building  by-laws  of  the  municipality  of  Johannes- 
burg, in  South  Africa,  contam  the  foUowing  table: — 

Soi*  Wvrkini  Stnsses  fcr  Timber.    In  tons  per  sqnare  inek. 


Material. 

Tendonal. 

Compressive. 

Bending. 

Extreme  Fibre 

Stress. 

Timber     .... 
Fir  and  Pine  .     .     . 
Hardwood     .     . 

T 

T 

T 

Note. — The  compression  stresses  are  for  short  struts  and  columns 
where  the  length  does  not  exceed  for  timber  i^  times  tne  least 
transverse  dimension,  and  where  the  ends  are  fixed.  Where  the 
ratio  of  the  length  to  the  least  transverse  dimension  is  hlgiher,  the 
hoad  per  souare  Incfi  shall  be  proportionately  reduced.    No  post  of 


. .  Kepori  of 

a  Series  of  Tests  upon  the  Physical  Characteristics  of  the  Hardwoods 
ef  Western  Australia  (1906^1907);  J.  B,  Johnson,  Report  ef  Tests 
upon  Timber  made  for  the  Forest  Deparlmenl  of  this  Board  m  Agrp- 
culture  of  Ou  United  States  (1891- 1895):  J.  Bauschinger,  '^Report 
of  Tests  made  upon  Timber  at  Municb/|  Mittheilungen  aus  dem 
MeehotUsck-Teehnischen  Laboratorium  der  K.  Technischen  Hoekschule 
in  Munchen;  F.  E.  Kidder,  BuUdtnt  Construction  and  Superintend 
dence,  vol.  iL;  Rivington,  Notes  on  Buildint  Construction,  vol.  iii..; 
T.  Lasfett,  Timber  and  Timber  Trees;  H.  Stone,  The  Timbers  of 
Commerce  and  their  Identification:  H.  M.  Ward.  Timber  and  some 
^its  Diseases;  R.  Harttg,  Timbers  and  Horn  to 
the  foretter:  G.  S.  Boalger.  Wood, 


know  them;  J.  Brown, 
0.  Bt.) 


Wy  locality,  whkb  is  noi  of  too  high  Jalilaide  to  alloit  of  trees 
glowing  near  the  Bea4evd,  thb  line  is  geneiaUy  deaily  marked. 
It  varies  not  only  with  general  but  alio  with  local  conditions  of 
climate  just  as  does  the  snow-line< 

TIMBER-WOLF  {Casus  occidentalis),  or  grey  weJIf,  an  American 
tptdsAf  or,  perhaps,  a  geographical  race  of  the  European  C. 
lupus  (see  Wolf).  The  lejoglh  of  good  spedokins  is  about  64  in., 
of  which  the  tiul  fonns  nearly  a  quarter,  and  the  range  of 
colour  is  from  black  to  white.  Cattle  lanchecs  and  shepherds 
have  established  a  war  of  eiteimination  against  this  wolf  and 
the  coyote;  several  states  offer  bounties  ranging  from  $2  to 
$10  on  wolf-scaJ^  In  Montana  in  1901  during  a  month 
in  the  saddle  an  observer  saw.  no  wolves,  which  have  become  so 
scarce  that  the  occupation  of  the  pcofessioaal  wolf-hunter  is 
almost  gone.  These  animals  are,  however,  far  from  being 
eiterminated,  the  "  bad  lands  "ioimiog  an  absolutely  secure 
refuge. 

HM BRBL,  or  Tabbet  (the  le/'  «f  the  ancient  Hebrews,  the 
dej  of  Islam,  the  adt^  of  the  Moon  of  Spain),  the  principal 
musical  instriument  of  percussion  of  the  Israelites,  identical  with 
the  modem  tambourine.  The  word  timbrel  is  used  in  the  Old 
Testament  in  both  singular  and  plural  form,  so  as  to  suggest 
that  the  former  referred  to  a  hoop  of  wood  or  metal  over  which 
was  stretched  a  parchment  head;  while  the  plural*  was  perhaps 
used  to  designate  the  tambourine  with  bells  or  jangles  fited  at 
intervals  in  hoops.  The  Israelites,  karat  to  use  the  timbiel 
during  their  sojoiun  in  Egypt,  and  it  has  been  suggested  that  as 
the  Egyptians  used  it  to  scare  away  their  evil  spirit  Typhon, 
the  word  to/  is  derived  from  the  latter.  The  tabret  or  timbrel 
was  a  favourite  instrument  of  the  women,  and  waa  used  with 
dances,  as  by  Miriam,  to  accompany  songs  of  victony,*or  with 
the  harp  at  banquets  and  piooessions;  it  was  one  of  the  instru- 
ments used  by  King  David  and  his  musicians  when  he  danced 
before  the  ArL  It  was  also  used  in  the  vaUey  of  Hianom  at 
the  sacriScial  rites,  when  human  victims  were  **  passed  through 
the  fire  "  to  Moloch.  (K.  S.) 

TIMBS.  JOHN  (1801-1875),  English  antiquary,  was  bora  in 
Qerkenwcll,  London,  on  the  1 7th  of  August  i8oa.  He  was  edu- 
cated at  a  private  school  at  Uemcl  Hemp2«ad,  and  in  his  sixteenth 
year  apprenticed  to  a  druggist  and  printer  at  Dorking.  He  had 
early  shown  literary  capacity,  and  when  nineteen  began  to  write 
for  the  Monthly  Hagaxiste.  A  year  later  he  became  secretary 
to  Sir  Richard  Phillips,  its  proprietor,  and  permanently  adopted 
literature  as  a  profession.  He  was  successively  editor  of  the 
Mirror  of  Literature,  the  Harlequin,  the  Literary  World,  and 
sub-editor  of  the  Illustrated  London  News,  He  was  sJso  founder 
and  first  editor  of  Y ear-Book  of  Science  and  Art.  His  published 
works  amotmted  to  more  than  one  hxmdrcd  and  fifty  volumes. 
In  1834  he  was  elected  a  fellow  of  the  Society  of  Antiquaries. 
He  died  in  London  on  the  6th  of  March  1875. 

TIlfBUKTU  (French  spelling  Tombouclou),  chief  town  of  the 
territory  of  Timbuktu,  French  West  Africa,  9  m.  N.  of  the  main 
stream  of  the  Niger  in  16"  N.  and  5°  W. 

Timbuktu  lies  on  a  terrace  formed  by  the  southern  scarp  of  the 
Sahara,  about  800  ft.  above  sea>level,  and  ovcriooking  a  chain  of 
dhirns  or  marshy  hollows,  fringed  here  and  there  with  a  Tew  mimosas 
and  palm  thickets,  amid  the  surrounding  sandy  wastes.  These 
dhayas,  which  are  flooded  every  three  or  four  years,  converting 
the  lowland  tracts  between  the  terrace  and  the  main  stream  into 
a  labyrinth  of  channels  and  backwaters,  mark  the  bed  of  a  navigadble 
creek  which  formeriy  branched  from  the  Niger  northwards  to  the 


TUfBBR-LIlIB,  in  physical  geography,  the  line  of  elevation 
above   sea-level   above    which    trees  do  not  grow.    In  any 


it  bends  southwards  to  the  coast.     Here  also  it  was  probably 

{'oined  At  some  remote  period  by  the  now  dricd-up  Wadi  Messaum 
rom  the  Tuat  oases  south  of  Algeria,  although  the  rough  levds 
taken  by  Oscar  Lens  and  olfaers  make  it  uncertain  whether  the  flow 
through  this  depression  waa  northwards  or  southwards.  la  any 
case  Timbuktu  has  been  left,  so  to  say,  high  ami  dry  by  the  gencriL 
pnxess  of  desiccation  going  on  throughout  the  Saharan.  region. 

Timbuktu  has  been  described  as  "  the  meeting  pomt  of  the 
camel  and  the  canoe,"  "  the  port  of  the  Sahara  in  the  Sudan,'* 
and  (more  correctly)  "  the  port  of  the  Sudan  in  the  Sahara." 
It  b  a  great  **  exchange  "  lor  the  produce  of  North  Africa  and 
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that  of  the  rich  cottntiiet  touth  and  west  of  the  Niger.  It  was 
fcmnerly  a  much  larger  phce  than  it  was  found  to  be  at  the  time 
of  its  oocupatbn  by  the  French  in  1895-1894.  Extensive  ruins 
exist  north  and  west  of  the  present  town.  The  great  mosque 
which  at  one  lime  stood  in  the  centre  of  the  town  now  lies  near 
the  western  outskirts,  where  its  high  but  unsightly  earth  tower 
forms  a  striking  landmark.  The  mosque  of  Sidi  Yaia  (in  the 
centre  of  the  town)  and  that  of  Sankor6  m  the  north-east  also 
possess  prominent  towers.  Two  forts,  built  by  the  French 
and  placed,  one  on  the  northern  the  other  (Fort  Bonnier)  on  the 
southern  side  of  the  town,  protect  the  roads  to  the  desert  and  the 
river  req>cctively.  Whereas  in  1895  the  town  was  little  more 
than  a  vast  ruin,  under  French  protection  the  inhabitants, 
relieved  from  the  fear  of  Tuareg  oppressi<m,  set  about  repairing 
and  rebuilding  their  houses;  trade  revived;  new  streets  were 
built;  European  schools,  churches  and  other  establishments 
were  opened. 

The  industries  oi  Timbuktur-cotton-weaving,  ea'rthenu'are, 
leather-work  and  embroidery — are  of  subordinate  importance, 
and  the  great  bulk  of  the  people  are  occupied  exclusively  ^ith 
trade.  The  whole  traffic  of  the  surrounding  lands  converges  on 
Timbuktu,  which  has  a  transit  trade  estimated  at  over  £800,000 
per  annum.  Considerable  quantities  of  British  and  German 
fabrics,  hardware,  beads,  &c.,  are  conveyed  across  the  Sahara 
from  Mogador  (Morocco),  while  two  great  caravans  of  3000  or 
4000  camels  are  yearly  charged  with  salt  from  the  Taudcni 
district,  salt  being  an  article  which  the  Niger  countries  lack. 
The  imports  via  the  Sahara  average  about  £50,000  annually, 
and  by  way  of  Senegal  goods  of  equal  value  are  received.  From 
the  south  come  cereals,  gold,  wax,  ivory  and  coarse  native 
cotton  goods,  now  brought  to  Kabara  (the  port  of  Timbuktu) 
by  steamers  plying  on  the  upper  Niger.  Cowries,  the  former 
currency  (3soo«"5  francs),  have  been  generally  replaced  by 
French  money.  It  b  proposed  to  connect  the  city  with  the 
Niger  by  a  canal. 

Timbuktu,  which  possesses  some  valuable  Arabic  manuscripts 
^^otably  the  Tarik  es-Sudan,  a  xjth-century  history  of  the 
Sudan  written  by  Abderrahman  Sadi  of  Timbuktu — and  is 
a  centre  of  Moslem  teaching,  is  a  corlveiging  point  of  the  chief 
west  Sudanese  and  Saharan  races — ^Arabs  or  Arabized  Berbers 
to  the  west;  Songhoi  in  the  immediat*  vldnity,  and  thence 
south-eastwards  along  the  Niger;  Ireghenaten  or  *'  mixed  '* 
Tuareg  southwards  across  the  Niger  as  far  as  the  Hombori  Hills 
and  in  the  fertile  Libbako  plains  beyond  them;  Fula,  Mandingos, 
and  Bambara  in  and  about  the  dty;  and  Imoshagh  (Tuareg) 
boloDging  to  the  Awellimiden  confederation  mainly  to  the  north 
and  east. 

The  local  administration — preserved  under  French  rule — 
is  In  the  hands  of  an  hereditary  kahia,  a  kind  of  mayor,  descended 
from  one  of  the  Ruma  families  (spe  below).  The  kahIa,  during 
the  greater  part  of  the  19th  century,  was  more  or  less  under  the 
control  of  the  powerful  Bakhai  (Backay)  family,  who,  as 
*'  sherifs  "  and  marabouts,  were  revered  throughout  the  western 
Sahara. 

History. — ^The  history  of  Timbuktu  *  is  intimately  connected 
with  that  of  the  city  of  Jcxmi  and  the  Songhoi  Empire.  The 
Songhoi  iq.v.)  are  a  negro  race  reported  to  have  come  to  the  Niger 
countries  from  the  Nile  valley.  In  the  8th  century  they  made 
themselves  masters  of  a  considerable  tract  of  country  within 
the  bend  of  the  Niger,  and  built  the  city  of  Gao  (q.v.)  200  m. 
m  a  direct  line  S.S.E.  of  Timbuktu,  making  it  their  capital.  In 
the  nth  century  they  were  converted  to  Islam.  Besides  Gao, 
the  Songhoi  founded  Jenn6  (9.V.),  which  early  attained  consider- 
able commercial  importance.  Meantime  (nth  century)  a 
settlement  had  been  made  at  Timbuktu  by  Toaieg.  Perceiving 
the  advantages  for  trade  with  the  north  offered  by  this  desert 
rendezvous,  the  merchants  of  Jenn6  sent  agents  thither  (lath 
century),  and  Timbuktu  shortly  afterwards  became  known  to 
the  inhabitants  of  the  Sahara  and  Baibary  as  the  best  market 
in  which  to  dispose  of  their  salt  and  other  goods,  and  also  for 

*Tin-Buktu  in  Arabic  may  stand  for  "  the  well  of  Buktu  *J)  ia 
the  Songhoi  tongue  the  word  means  a  hoUow. 


the  purchase  of  the  many  commodities  of  the  western  Sudan. 
In  the  1 2th  or  13th  century  Timbuktu  fell  under  the  power 
of  the  Mandingo  kings  o(  Melle  or  Mali,  a  country  lying  west  and 
south  of  Jenn£.  Its  fame  as  a  mart  for  gold  and  salt  spread  to 
Europe,  *'  Timboutch  "  being  marked  on  a  Catalan  map  dated 
1373.  In  1353  it  had  been  visited  by  the  famous  traveller  Ibn 
Batuta.  In  1434  the  Tuareg  made  themselves  masters  of  th« 
city,  which  in  1469  was  captured  by  the  Songhoi  king  Sunnl  Ali. 
In  the  days  of  Sunnl's  successor  Askia  (1494-1529),  who  com- 
pleted the  conquest  of  Melle  begun  by  Sunnl  All,  the  Songhoi 
empire  reached  its  highest  development,  and  Timbuktu  rose  to 
great  splendour.  The  "  universit;^  "  of  Sankor£  became  a  chief 
centre  of  Mahonunedan  culture  for  the  peoples  of  the  western 
Sudan.  One  of  the  sheikhs  of  Sankor^,  Ahmad  Baba,  was  amorg 
the  most  learned  of  Moslems.  Some  of  his  writings  are  still 
extant.  The  riches  of  Timbuktu  excitc<l  the  cupidity  of  £1 
Mansur,  sultan  of  Morocco,  who,  in  1590,  sent  an  army  across 
the  Sahara  under  an  "  Andalusian  *'  Moor  fthat  is,  a  Moor 
descended  from  those  expelled  from  Spain),  which  captured  Tim- 
buktu (i  591)  and  completely  broke  up  the  Songhoi  empire.  The 
Moors  made  Timbuktu  their  capital  city.  For  about  twenty 
years  after  the  conquest  the  pasha  vho  ruled  at  Timbuktu  was 
nominated  from  Morocco,  but  the  distance  of  the  Niger  countrica 
from  Marrakesh  enabled  this  vast  viceroyalty  to  throw  off  all 
allegiance  to  the  sultan  of  Morocco. 

The  Niger  Moors,  known  i&Rumas  after  £1  Mansur's  musketeers, 
quarrelled  continually  among  themselves,  and  oppressed  the 
negro  tribes.  By  the  end  of  the  i8th  century  two  hundred  years 
of  oppression  had  reduced  Timbuktu  to  comparative  desolation 
and  poverty.  By  this  time  the  whole  country  was  in  a  state  of 
anarchy,  and  in  xSoo  the  Tuareg  swooped  down  from  the  desert 
and  captured  the  place.  They  were  in  turn  (1813)  dispossessed 
by  the  Fula,  who  in  1840  gave  place  to  the  Tukulor^  led  by  £1. 
Haj  Omar,  the  first  great  opponent  of  the  extension  of  French 
influence  in  the  Niger  bend.  When  the  French  reached  Tim- 
buktu in  December  1893  they  found  that  the  town  had  again 
fallen  beneath  the  rule  of  the  Tuareg.  The  townsfolk,  faideed, 
from  the  time  of  the  decay  of  the  Ruma  power  being  at  the 
mercy  of  all  comers,  were  content  to  pay  tribute  to  each  in  turn 
and  somethnes  to  more  than  one  simultaneously,  for  which 
they  indemnified  themselves  by  peaceful .  intervals  of  trade 
whenever  the  land  routes  were  open  and  the  upper  and  lower 
reaches  of  the  Niger  dear  of  pirates.  But  at  times  even  the  short 
tract  separating  the  town  from  Kabara  was  so  beset  with 
marauders  that  it  bore  the  ominous  name  of  "  Ur-immandess," 
that  is,  "  He  (God)  hears  not."  Little  wonder  then  that  the 
townsfolk,  wearied  by  the  extortions  and  internecine  strife  of 
their  Fula  and  Tuareg  masters,  freely  <^ned  their  galea  to  the 
French  as  soon  as  Lieut.  Boiteuz  reached  Kabara  in  command 
of  a  small  flotilla. 

The  occupation  of  the  town,  against  orders,  was  a  daring 
exploit  of  a  handful  of  marines.  The  force  which  **  garrisoned  " 
Timbuktu  consisted  of  but  seven  Europeans  and  twelve  Sene- 
galese, a  somewhat  larger  body  being  left  with  the  gunboats  at 
Kabara.  On  the  2Sth  of  December  the  Tuareg  attadcecl  the 
boat  party,  killing  Naval  Ensign  Aube,  another  officer,  and 
eighteen  black  sailors.  Colonel  T.  P.  £.  Bonnier,  who  was  at 
Mopti,  300  m.  to  the  south-west,  marched  to  the  relief  of  Boitcux 
and  entered  Timbuktu  without  opposition  on  the  loth  of  January 
1894.  Leaving  part  of  his  force  in  the  town  the  colonel  set  out 
with  about  100  men  to  chastize  the  nomads.  In  the  night  of 
the  X4th-*xsth  January  his  camp  was  surprised  and  the  colonel 
and  nearly  all  his  metk  perished.  The  enemy  did  not  follow 
up  their  victory,  and  within  a  short  period  Freiach  rale  was 
firmly  established  in  Timbuktu. 

Apart  from  some  CHiristian  captives,  the  place  was  reached 
during  the  19th  century,  previous  to  Its  capture  by  the  Frcnchi 
by  four  EuxDpean»~-M^r  Gordon  Laing  from  Tripoli  (1826), 
who  was  muitlered  by  order  of  the  Fula;  Reni  CaillU  from  the 
south  (x8a8),  Heinrich  Barth  from  Central  Sudan  (xB&s)  snd 
Oskar  Lenz  from  Morocco  (1880).  (In  1903  the  Trendi  authori- 
ties plaoed  commemorative  tablets  on  the  houses  occupied  by 
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Umm  four  men  dmiiig  thelrtUy  in  llrabuktu.  The  tablets  bear 
8imp4y  the  name  of  the  explorer  and  the  date  of  his  visit.)  In  x  895 
Felix  Dubois  made  a  stay  of  some  duration  in  the  town,  investi- 
gating its  hifttoiy  and  that  of  the  surrounding  country.  In  1904 
Timbuktu  became  part  of  the  colony  of  Upper  Senegal  and  Niger. 
The  British  connexion  with  Timbuktu  may  be  briefly  stated. 
Barth  went  to  West  Africa  as  the  officially  credited  representa- 
tive of  the  British  government,  empowered  to  enter  into  rdatiohis 
with  the  native  princes.  At  Timbuktu  he  stayed  under  the 
protection  of  the  sheikh  Sidi  Mahommed  £1  Backay  (Bakhai), 
and  took  back  to  England  letters  from  the  sheikh  professing 
friendship  with  the  British.  In  reply  Lord  Clarendon,  secretary 
of  state  for  foreign  affairs,  wrote  a  letter  dated  the  15th  of  AprU 
1859,  to  EI  Badiay,  stating  that  "the  friendship  binding  us 
shall  not  diminish  through  the  centuries  "  and  "  as  our  govern* 
ment  is  very  powerful  we  will  protect  your  people  who  turn  to 
us."  A  nephew  of  the  sheikh  went  to  Tripoli  where  he  recdved 
presents  for  his  uncle  and  other  chieftains  from  the  British 
consul,  who  also  wrote  a  letter  to  El  Backay,  saying,  among 
other  things,  "  The  English  government  has  sent  a  steamer  up 
the  river  which  flows  out  of  your  country  and  has  recommended 
those  on  board  to  make  every  effort  to  reach  you."  The 
steamer  did  not  ascend  the  Niger  to  Timbuktu,  and  no  further 
efforts  appear  to  have  been  made  in  England  to  maintain  political 
relations  with  Timbuktu.  '  Moreover  the  power  of  El  Backay 
8eem<«  not  to  have  been  so  great  as  was  believed  in  England, 
or  at  least  did  not  long  continue  after  the  departure  of  Barth. 

AUTHORITIBS.— The  chief  original  authorities  are  the  Tarik  es- 
Sudan  (trans.  Houdas,  Paris,  looi);  and  Ahmad  Baba's" Chronicle" 
(trans.  Barth)  in  Zeitsck.  aer  morgenl&Hd,  Gesdhck*  ix.  826. 
AmonR  medieval  writers,  see  especially  Ibn  Batutaand  Leo  Africanus. 
Of  early  European  records  Baith's  Travels  are  the  most  important. 
The  best  popular  account  is  F.  Dubois,  Timbuctoo  Ike  MysUrious 
(London,  1896).  Consult  also  H.  N.  Frey,  Senegal  ef  Soudan 
(Paris.  1888):  Lieut.  Hourst,  Tke  ExphraHon  of  tke  Jfiger  (London, 
1898);  O.  Lcnz,  Timbuktu  (Leipzig,  1884);  W.  L>.  Coolcy.  Negroland 
of  tke  Arabs  (London,  1841):  A.  Lebon,  Rapp&rt  de  la  mission  au 
Sinfgal  et  au  Soudan  (Paris,  1898):  Commandant  Tout^e,  Dakomi, 
Niger,  Touartg  (Paris,  1897).  Du  Dakomi  au  Sukara  (Paris,  I899); 
Lady  Lugard,  A  Tropical  Dependency  (London,  190$).  (F.  R.  O 

TIMB  (O.  Eng.  tima,  cf.  led.  fe'm/,  Swed.  Hmme,  hour,  Dan. 
time;  from  the  root  also  seen  in  **  tide,'*  properly  the  time  of  be- 
tween the  flow  and  ebb  of  the  sea,  cf.  O.  Eng.  gelidan,  to  happen, 
*'  even-tide,"  &c.;  it  is  not  direcUy  rdated  to  Lat.  tempia)t  the 
general  term  for  the  experience  of  duration  or  succession,  either 
in  whole  or  in  part.  For  time  in  its  psychological  sense  see  Spac£ 
AND  Time;  for  time  in  muaic^  see  Rhythm;  for  the  methods 
of  reckoning  time  see  Calendar;  Day;  Month;  and  the  articles 
Tihe,  Measitiement  of,  and  Tors  Standaju),  below.  Gener- 
ally in  English  law,  where  any  particular  time  is  mentioned 
in  acts  of  parliament  or  legal  instruments,  it  is  to  be  defined  as 
meaning,  in  Great  Britain,  Greenwich  mean  time,  and  in  Ireland, 
Dublin  mean  time.  At  common  law,  where  parties  enter  into 
legal  relations,  and  spedfy  their  intention  of  being  bound  by 
any  particular  arbitrary  system,  the  courts  will,  as  a  rule,  give 
effect  to  thdr  intentions. 

TIMB.  llBASURBIIBIfT  OF/*  Time  is  measured  by  successive 
phenomena  recurring  at  regular  intervals.  The  only  astionom* 
ical  phenomenon  which  rigorously  fulfils  this  condition,  and  the 
most  striking  one— the  apparent  daily  revolution  of  the  celestitl 
sphere  caused  by  the  rotation  of  the  earth— has  from  the 
remotest  antiquity  been  employed  as  a  measure  of  time.  The 
interval  between  two  succesave  returns  of  a  fixed  point  on 
the  sphere  to  the  meridian  b  called  the  sidereal  day;  and 
sidereal  time  is  reckoned  from  the  moment  when  the  **  first 
point  of  Aries  *'  (the  vernal  equinox)  passes  the  meridian,  the 
hours  being  counted  from  o  to  24.  Clocks  and  chronometers 
regulated  to  sidereal  time  are  only  used  by  astronomers,  to 
whom  they  are  indispensable,  as  the  sidereal  time  at  any 
moment  is  equal  to  the  right  ascension  of  any  star  just  then 
passing  the  meridian.  For  ordinary  purposes  solar  time  is  used. 
The  aoUr  day,  as  defined  by  the  successive  returns  of  the  siui 
to  the  meridian,  does  not  furnish  a  uniform  measure  of  time, 
oniring  to  the  slightly  variable  velodty  of  the  sun's  motion 


and  the  incUnatioB  of  its  orbit  to  thc'eqnator,  so  that  it  becomes 
necessary  to  introduce  an  imaginary  mean  sun  moving  in  the 
equator  with  uaifom  velodty.  The  equation  of  time  is  the 
difference  between  apparent  (or  true)  solar  time  and  mean 
■olar  time.  The  latter  is  that  shown  by  clocks  and  watches  used 
for  onttnaiy  puipoeea.  Mean  time  is  converted  into  apparent 
time  by  applying  the  equation  of  time  with  its  pifoper  sign,  as 
given  in  the  NasUical  Almanac  and  other  ephemeridcs  for  every 
day  at  noon.  As  the  equation  varies  from  day  to  day,  it  is 
necessary  to  take  this  into  account,  if  the  apparent  time  is 
required  for  any  moment  different  from  noon.  The  ephemerides 
also  give  tlie  ridereal  time  at  mean  noon,  from  which  it  is  easy 
to  find  the  sidereal  time  at  any  moment,  as  94  hours  of  mean 
solar  time  are  equal  to  34'*  3"  56'S554'  of  sidereal  time.  About 
the  sist  of  March  of  each  year  a  sidereal  dock  agrees  with  a  mean 
time  dodt,  bi^t  it  gains  on  the  latter  3*  56*5*  every  day,  so  that 
in  the  course  of  a  year  it  has  gained  a  whote  day.  For  a  place 
not  on  the  meridian  of  Greenwich  the  sidereal  time  at  noon 
must  be  corrected  by  the  addition  or  sobtiaction  of  9*8565' 
for  each  liour  of  longitude,  according  as  the  place  is  west  og 
east  of  Gieenwich. 

YThile  it  has  for  obvious  leasons  become  customary  in  all 
civilised  countries  to  commence  the  ordinary  or  civil  day  at 
midnight,  astronomers  count  the  day  from  noon,  being  the 
transit  of  thO  mean  sun  across  the  meridian,  in  strict  conformity 
with  the  rule  as  to  the  begiqning  of  the  sidereal  day.  The  hours 
of  the  astronomical  day  are  also  counted  from  o  to  24.  An 
International  conference  which  met  in  1884  at  Washington  to 
consider  the  question  of  iijtroducing  a  universal  day  (see  below), 
recommended  that  the  astronomical  day  should  commence  at 
midnight,  to  make  it  coincide  with  the  civil  day.  The  great 
majority  of  astronomers,  however,  expressed  themselves  veiy 
strongly  against  this  proposal,  and  it  has  not  been  adopted. 

Dei^minati«H  cj  Time. — ^The  problem  of  determining  the 
exact  time  at  any  moment  is  practically  identical  with  thai  of 
determining  the  appsrent  position  of  any  known  point  on  the 
celestial  sphere  with  regard  to  one  of  the  fixed  (imaginary)  great 
circles  appertaining  to  the  observer's  station,  the  meridian  or  the 
horison.  The  point  selected  is  either  the  sun  or  one  of  the 
standard  stars,  the  places  of  which  are  accurately  determined 
and  given  for  every  tenth  day  in  the  modem  ephemeridcs.  The 
time  thus  determined  furnishes  the  err^  of  the  clock,  chfono* 
meter  or  watch  employed,  and  a  second  determination  of  time 
after  an  interval  gives  a  new  value  of  the  error  and  thereby  the 
rote  of  the  timekeeper. 

The  ancient  astronomers,  although  they  have  left  us  very 
ample  information  about  their  dials,  wster  or  sand  clocltt 
{depsydrae)y  and  similar  timekeepers,  are  very  reticent  as  to 
how  these  were. controlled.  Ptolemy,  in  his  Almagest^  states 
nothing  whatever  as  to  how  the  time  was  found  when  the  numer- 
ous astronomical  phenomena  which  he  records  took  place; 
but  Htpparchus,  iii  the  only  book  we  possess  from  his  hand, 
gives  a  list  of  44  stats  scattered  over  the  sky  at  intervals  of 
right  ascension  equal  to  exactly  one  hour,  so  that  one  or  more 
of  them  would  be  on  the  meridian  at  the  commencement  of 
every  sidereal  hour.  H.  C.  F.  C.  Schjellerup*  has  shown  that 
the  right  ascenaons  assumed  by  Hipparchus  agree  within  about 
is'  or  one  minute  of  time  with  those  calculated  back  to  the  year 
140  B.C.  from  modem  star-places  and  proper  motions.  The 
accuracy  which,  it  thus  appears,  toold  be  attained  by  the  ancients 
in  their  determinations  of  time  was  far  beyond  what  they  seem 
to  have  considered  necessary,  as  they  only  record  astronomical 
phenomena  {e.g.  eclipses,  occultations)  as  having  occurred 
"  towards  the  middle  of  the  third  hour,"  or  *'  about  8i  hours  of 
the  night,"  without  ever  giving  minutes.*    The  Arabians  hsd  a 

^"  Rccherches  sur  rastronomie  des  Anciens:  I.  Sur  Ic  chrono- 
m^trc  celeste  d'Hipparque,"  in  Copernicus:  An  International 
Journal  of  Astronomy,  i.  23. 

'  For  astronomical  purposes  the  ancients  made  use  of  mean* 
time  hours— Spot  leiuupivtU,  korae  equinoctiales — ^into  which  they 
translated  all  indications  expressed  in  civH  hours  of  varying  length — 
&pmi  KMtpual,  korae  temporaies.  Ptolemy  counts  the  mean  day  from 
noon. 
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dearer  perception  oC  Ute  iinporleacc  (A  knowing  the  accurate 
time  of  phenomena,  and  in  the  year  819  we  find  it  stated  that  at 
the  commencement  of  the  solar  eclipse  on  the  30th  oC  November 
the  altitude  of  the  sun  was  7^  and  at  the  end  24**,  as  observed 
at  Bagdad  by  Ahmed  ibn  Abdallah,  called  Habash.^  This  seems 
to  be  the  earliest  determination  of  time  by  an  altitude;  and  this 
method  then  came  into  general  use  among  the  Arabians,  who, 
on  observing  lunar  eclipses,  never  failed  to  measure  the  altitude 
of  some  bright  star  at  the  beginning  and  end  of  the  eclipse.  In 
Europe  this  method  was  adopted  by  Purbach  and  Regiomontanus 
apparently  for  the  first  time  in  1457  Bernhard  Walther,  a  pupil 
of  the  latter,  seems  to  have  been  the  first  to  use  for  scientific 
purposes  clocks  driven  by  weights:  he  states  that  on  the  16th 
of  January  14^4  he  observed  the  rising  of  the  i^net  Mercury, 
and  immediately  attached  the  weight  to  a  clock  having  an  hour- 
wheel  with  fifty-six  teeth;  at  sunrise  one  hour  and  thirty-five 
teeth  had  passed,  so  that  the  interval  was  an  hour  and  thirty- 
seven  minutes.  For  nearly  two  hundred  years,  until  the  ai^lica- 
tion  <^  the  pendulum  to  docks  became  general,  astronomers 
could  place  little  or  no  reliance  on  their  docks,  and  ^nse* 
quently  it  was  always  necessary  to  fix  the  moment  of  an  observa* 
tion  by  a  simultaneous  time  determination.  For  this  purpose 
Tycho  Brahe  employed  altitudes  observed  with  quadrants;  but 
he  remarks  that  if  the  star  is  taken  too  near  the  meridian  the 
altitude  varies  too  slowly,  and  if  too  near  the  horizon  the  refrac- 
tion (which  at  that  time  was  very  imperfectly  known)  introduces 
an  clement  of  uncertainty.  He  sometimes  used  azimuths,  or  with 
the  large  "  armUlary  spheres  "  which  played  so  important  a  part 
among  his  instruments,  he  measured  hour-angles  or  distances 
from  the  meridian  along  the  equator.*  Transits  of  stars  across 
the  meridian  were  also  observed  with  the  meridian  quadrant,  an 
instrument  which  is  alluded  to  by  Ptolemy  and  was  certainly  in 
use  at  the  Mar&gha  (Persia)  observatory  in  the  13th  century, 
but  of  which  Tycho  was  the  first  to  make  extensive  use.  But 
be  chiefly  employed  it  for  determining  star-places,  having 
obtained  the  dock  error  by  the  methods  already  described. 

In  addition  to  these  methods,  that  of  "  equal  altitudes  "  was 
much  in  use  during  the  x  7th  century.  That  equal  distances  east 
and  west  of  the  meridian  omrespond  to  equal  altitudes  had  of 
course  been  known  as  long  as  sundials  had  been  used;  but,  now 
that  quadrants,  cross-staves  and  parallactic  rules  were  commonly 
empk^ed  for  mca9uriiig  altitudes  more  accuratdy,  the  idea 
natundly  suggested  itseU  to  determine  the  time  of  a  star's  or 
the  sun's  meridian  passage  by  noting  the  mcunents  when  it 
reached  any  particular  altitude  on  both  sides  of  the  meridian. 
But  Tycho's  fdan  of  an  instrument  fixed  in  the  meridian  was 
not  forgotten,  and  from  the  end  of  the  17th  century,  when 
R<imer  invented  the  transit  instrument,  the  observation  of 
transits  across  the  meridian  became  the  prindpal  means  of 
determining  time  at  fixed  observatories,  while  the  observation 
o<  altitudes,  first  by  portable  quadrants,  afterwards  by  reflecting 
sextants,  and  during  the  xgth  century  by  portable  alt^azimuths 
or  theodolites,  has  been  used  on  journeys.  Since  about  1830 
the  small  transit  instrument,  with  what  is  known  as  a  "  broken 
telescope,"  has  also  been  much  employed  on  scientific  expedi- 
lions;  but  great  caution  is  necessary  in  xaing  it,  as  the  difficulties 
of  gietting  a  perfectly  rigid  mounting  for  the  prism  or  mirror 
v4iich  teilects  the  rays  from  the  object  glass  through  the  axis 
to  the  eyepiece  appear  to  be  very  great,  for  strange  discrepan- 
des  in  the  results  have  often  been  noticed.  The  gradual  develop- 
ment of  astronomical  instruments  haa  been  accompanied  by  a 
conesponding  devdopment  in  timekeepers.  From  being  very 
untrustworthy,  astronomical  clocks  are  now  made  to  great 
perfection  by  the  appKcation  oi  the  pendulum  and  by  its  com- 
pcnsiition,  while  the  invention  of  chroaomftcrs  has  placed  a 
portable  and  equally  trustworthy  timekeeper  in  the  hands  of 
travellers. 

We  shall  now  give  a  sketch  of  the  prindpal  methods  of 
determining  tiow* 

^  Caasfiia.  U  Lhr*  dr  la  grand*  laiU  HaUmiU,  p.  100  (Paris. 
*See  hia  Bpislolu  aitr9ftomkat»  p.  73* 


In  the  vhertcal  triangle  ZPS  between  the  DMtth,  the  pole  Mxi 
a  star  the  aide  ZP-§o'-^  (^  being  the  latitude),  P^-go"— 
*  [f  being  the  declination),  and  ZS  or  1-90*  minus  the  observed 
ahitnde.  The  angle  ZPS^t  is  the  star's  hour-ansle  or,  in  time,  the 
interval  between  the  moment  of  observation  and  the  meridian 
pasaage  of  the  star.   We  have  then 


cos/ 


cos  g  —  sin  ^  sin  # 

COB^OWA 


whidi  formula  can  be  made  more  convenient  for  the  use  of  loguitlims 
by  putting  s4-^+<-ia5,  which  gives 

.  .      sin  (5--^)    sin  (S--t) 

According  aa  the  star  was  observed  west  or  east  of  the  meridiaa, 
I  will  be  pipsUive  or  negative.  If  a  be  the  right  ascension  of  the 
star,  the  sdereal  time  <=/+«•  a  as  wdl  as  9  bang  taken  from  an 
ephemeris.  If  the  sun  had  been  obaerved  the  hour-angle  I  would 
be  the  apparent  aolar  time.  The  latitude  observed  must  be  cor- 
rected  for  zefraction,  and  in  the  case  of  the  sun  also  for  parallai^ 
while  the  sun's  semi-diameter  must  be  added  or  subtracteoacoord- 
ing  as  the  lower  or  upper  limb  was  observed.  The  dedination  of 
the  sun  being  variable,  and  being  given  in  the  ephemerides  for  noon 
of  each  day,  allowance  must  be  made  for  this  by  interpolating 
with  an  approximate  value  of  the  time.  As  the  attitude  changes 
very  slowly  near  the  meridian,  this  method  is  most  advantageous 
If  the  star  be  taken  near  the  prime  vertical,  while  it  is  also  easy  to 
■ee  that  the  greater  the  latitude  the  more  uncertain  the  result. 
If  a  number  of  altitudes  of  the  same  object  are  deserved,  h  is  not 
necessary  to  deduce  the  clock  error  separately  from  each  observa- 
tion, but  a  correction  may  be  applied  to  the  mean  of  the  senith 
distancea.  Supposing  n  observ'ations  to  be  taken  at  the  moments 
Ti,  Tt,  Ti, . . . ,  the  mean  of  all  being  To,  and  calling  the  t  corresponding 
to  this  Z,  we  have 

*  -z-h^(r.  -  r^  +i|^(r»-  ro«; 

*  -  2 +^(A  -  T.)  +  J^(r,  -  T^*: 

and  so  on,  /  bein^  the  hour-angle  answering  to  T^  As  Z(r— r«)*o. 
these  equations  give 

7  =  »i +»«  +  »»+♦•-  ^  I  (pz  (r.  -  Te)'  -t-  (Tt  ~  n^t  + . . . 
z  =         ^  "'5"3?"^  ;; 5 

n W i ^• 

But,  if  in  the  above-mentioned  triangle  we  designate  the  angles  at 
Z  and  5  by  180*— il  and  p.  we  have 

sin  a  sin  il 'COS  6  ain  I; 
Nn  a  cos  i4  -  —cos  ^  sin  5  -f-  sin  ^'  cos  S  Cos  ti 
and  by  differentiation 

<PZ      cos  dcos  i  cos  A  cos  6 

■3?r- «in2  '^' 

in  which  A  and  p  are  determined  by 

,     .       sin  /         •      J   •    ^      sin  t 

With  this  corrected  mean  of  the  observed  zenith  distances  the  hour- 
angle  and  time  are  determined,  and  by  comparison  with  To  the  error 
of  the  rimekeeper. 

The  method  of  equal  altitudes  gives  very  aimi^y  the  dock  enrar 
equal  to  the  right  ascension  minus  half  the  sum  cA  the  dock  tines 
corresponding  to  the  observed  equal  altitudes  on  both  sides  of  the 
meridian.  When  the  sun  is  observed,  a  correction  has  to  be  applied 
for  the  change  of  decUnation  in  the  interval  between  the  obeervatjons. 
Calking  this  mtervnl  al,  the  correction  to  thet^spareat  wton  given  by 
the  observations  x,  the  change  of  declination  m  half  the  interval  Al, 
and  the  observed  altitude  h,  we  have 

sin  ftosin  ^  sin  (»-A«)-^cor  «  cos  (a-A«)  cos  (f+jr) 
and  ain  Jk « nn  ^  sin  («  +M)  +cos  ^  cos  (6  +^)  cd»  (l-it), 
whence^  as  cos  x  may  be  put*  i,  sin  «-ar,  and  tan  M^Ad, 

which,  divided  by  15.  gives  the  required  correction  In  seconds  of 
time.  Similarly  an  afternoon  observation  may  be  combined  with 
an  dMervatlon  made  the  following  morning  to  find  the  time  of 
apparent  midni^t. 

The  observation  of  the  time  when  a  star  has  a  certain  aatmnth 
may  also  be  used  for  determining  the  clock  error,  aa  the  bour-ande 
can  be  found  from  the  declination,  the  latitude^  and  the  azimuth. 
As  the  azimuth  changes  most  rapidly  at  the  meridian,  the  obscrva- 
tbn  is  moat  advantageous  there,  beaides  which  it  ia  ndther  necaasary 
to  know  the  latitude  nor  the  declination  socurstely.  The  obaerved 
time  of  transit  over  the  meridian  must  be  conected  for  the  deviations 
of  tne  instrument  in  azimuth,  level  and  coUimation.  This  corrected 
time  of  transit,  expressed  in  sidereal  time,  should  then  be  equal 
to  the  ri^t  ascension  of  the  object  observed,  and  the  difference  is 
the  dodc  cnor.  In  obaerratories  the  determination  of  a  dock's 
«nor  (s  neooHary  optratkm  during  »  night'a  wosfc  with  a  tonsit. 
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drde)  b  gcnenVy  fouadad  on  obMrvrntioMB  «f  foor  «r  five  "  dodc 
•un,"  theat  being  118111191x1  itara  not  nMr  the  pole.  oA  wUch  the 
absolute  right  auensiofts  have  been  tieteffioineo  with  greet  carat 
besides  observation  of  a  close  circuinpolar  star  for  finding  the  cnor 
of  azimiitb  and  detenmnation  of  level  and  colUmatian  er«or.^ 

Obeerven  in  the  field  with  fXMrtable  iastrumenta  often  find  it 
inconvenient  to  wait  for  the  ineridian  traadts  of  oat  of  the  few 
close  ciicumpolar  stan  given  in  the  ephemerides.  In  that  case 
they  have  teoooise  to  what  is  known  as  the  method  of  time  deter- 
mination in  the  vertical  of  a  pole  sur.  The  ak-azimuth  is  first 
dhected  to  one  of  the  standard  stars  near  the  pole»  such  as  •  or  d 
Ursae  Mtnoris,  using  whichever  is  nearest  to  the  meridian  at  the 
time.  The  instrument  is  set  so  that  the  star  in  a  few  minutes  will 
cross  the  middle  vertical  wire  in  the  field.  The  Bpirit*level  is  in  the 
meantime  put  on  the  axis  and  the  iaclinatkm  of  the  latter  measured* 
The  time  of  the  transit  of  the  star  ia  then  observed*  after  which  the 
instrument,  remaining  clamped  in  aamuth,  is  turned  to  a  coefc  star 
and  the  transit  of  this  over  all  the  wirea  is  observed.  The  lovd 
is  applied  again,  and  the  moan  of  the  two  resohs  is  used  in  the 
reductions.  In  case  the  coIUmation  error  of  the  instrument  ia  not 
accurately  known,  the  instrument  should  be  revcraed  and  another 
observation  of  the  same  kind  taken.  The  observations  made  in 
each  positk>n  of  the  tnstniment  are  separately  aeduced  with  an 
assumed  approximate  vahie  of  the  error  of  oollimatioa,  and  two 
equations  are  thus  derived  from  which  the  clock  error  and  correction 
to  the  assumed  colKmation  error  are  found.  This  uae  of  the  traoMt 
or  alt-aalmuth  out  of  the  mericBan  throws  eoottderebly  met«  work 
on  the  computer  than  the  roeridiaa  observations  dk>,  and  it  w  there- 
fore never  ivsorted  to  except  when  an  observer  during  field  operations 
is  pressed  for  time.  The  fornuilae  of  reduction  as  devdoped  by 
Hansen  in  the  Aalrotunnischt  NadiriekUn  (xlviiL  115  aeq.)  are 
given  by  Chauveaet  in  his  Spherical  and  Practical  Astrvnemy 
H.  316  seq.  (4th  ed.,  Philadelphia,  1873)  The  subject  has  also  been 
treated  at  great  length  by  Ddllen  in  two  memoirs :  Di*  Zeitb€sHm$intni 
vermiUelst  des  tra^bansn  Durckgamgsinstmwtent  im  VtrH/coU  des 
PolarsUms  (4to,  St  Petersburg,  1863  and  1874). 

Longitude. — Hitherto  we  have  only  spoken  of  the  deter- 
mination of  local  time.  But  in  order  to  compare  observations 
made  at  different  places  on  the  surface  of  the  earth  a  knowledge 
of  their  difference  of  longitude  becomes  necessary^  as  the  local 
time  varies  proportionally  with  the  longitude,  one  hour  corre- 
sponding to  15*.  Longitude  can  be  determined  cither  geodetic- 
ally  or  astronomically.  The  first  method  supposes  the  earth 
to  be  a  sphefoid  of  known  <linicnsions.  Starting  from  a  point  of 
departure  of  which  the  latitude  has  been  determined,  the  azimuth 
from  the  mendian  (as  determined  astronomically)  and  the 
distance  of  some  other  station  are  measured.  This  second 
station  then  serves  as  a  point  of  departure  to  a  third,  and  by 
repeating  this  process  the  k)ngitude  and  latitude  of  places  at  a 
considerable  distance  from  the  origifial  starting-jpqint  may  be 
found.  Referring  for  this  method  to  the  articles  Ea&tb, 
FioiTRE  or  7H£,  and  Geodesy,  we  shall  here  only  deal  with 
astronomical  methods  of  detennining  longitude. 

The  earliest  astronomer  who  determined  longitude  by 
astronomical  observations  seems  to  have  been  Hipparchus, 
who  choee  for  the  first  meridian  that  of  Rhodes,  whore  he  ob- 
served; but  Ptolemy  adopted  a  meridian  laid  through  the  *'  In- 
sulae  Fortunatae  "  as  being  the  farthest  known  place  towards 
the  west.'  When  the  voyages  of  discovery  began  the  peak  of 
Teneriffe  was  frequently  used  as  a  first  meridian,  until  a  scientific 
congress,  assembled  by  Richelieu  at  Paris  in  1630,  aeleoed  the 
island  of  Ferro  for  this  purpose.  Although  various  other' 
meridians  {e.g.  that  of  Uraniburg  and  that  of  San  Miguel,  one  of 
the  Azores,  29^  25'  W.  of  Paris)  continued  to  be  used  for  a  k>ng 
time,  that  of  Ferro,  which  received  the  authorization  ci  Loois 
XIII.  on  the  35th  of  April  1634,  gradually  superseded  the  others. 
In  1734  the  longitude  of  Paris  from  the  west  coast  of  Ferro  was 
found  by  Louis  FeuiU6e,  who  had  been  sent  there  by  the  Paxis 
Academy,  to  be  io"  i*  45';  but  on  the  proposal  of  Guillaume  de 
Lisle  (1675-X726)  the  meridian  of  Fem>  was  assumed  i^  be 
exactly  20°  W.  of  the  Paris  observatory.  Modern  maps  and 
charts  generally  give  the  longitude  from  the  obscrvatocy  of  cither 
Paris  or  Greenwich  according  to  the  nationality  of  the  oon- 
structor,  the  Washington  meridian  conference  of  X8S4  recom- 
mended the  exclusive  use  of  the  meridian  of  Creenwicfa.    On 

the  same  occasion  it  was  also  recommended  to  introduce  the  use 
^  The  probable  error  of  a  clock  correction  found  in  thU  way  from  one 

star  18  about '<:o*04'.  ^  ^  modern  transit  circle  and  chronograph  b 

used 
■  This  was  first  done  early  in  the  2nd  century  by  Morfnos  of  Tyre. 


of  a  "  ttoiveisil  day/' ba^faiaiBK  for  tfae  whole  eardi  at  Ofeenwich 
midnight,  wtthout  interfering  with  the  use  of  local  time.  Thi$ 
proposal  has,  however,  not  been  adopted,  but  instead  of  it  the 
system  of  "  Standard  Time  "  (see  bdow)  has  been  accepted  in 
most  countries.  Already  in  1883  four  standard  meridians  were 
adopted  in  the  United  States,  75*,  qo",  io5",  lao"  west  of  Green- 
wich, so  that  docks  showing  "  Eastern,  C^ntcsl,  Mountain  or 
Pacific  time  "  are  exactly  five,  six,  seven  or  eight  hours  slower 
than  a  Greenwich  mean  time  dock.  In  Europe  Norway, 
Sweden,  Germany,  Austro-Hungory,  Switzerland  and  Italy  use 
mid-European  time,  one  hour  fast  on  Greenwich.  In  South 
Africa  the  legal  time  is  two  hours  fast  on  Greenwich,  &c.' 

The  nmplest  method  for  detennining  difference  of  longitude 
consists  fn  observing  at  the  two  stations  some  celestial  pheno- 
menon which  occurs  at  the  same  absolute  moment  for  the  whole 
earth.  Hipparchus  pointed  out  bow  observations  of  lunar 
eclipses  could  be  used  in  this  way,  and  for  about  fifteen  hundrad 
years  this.was  the  only  method  available.  When  Regiomontamtt 
began  to  publish  his  ephemerides  towards  the  end  of  the  15th 
century,  they  furnished  other  means  of  determining  the  longitude. 
Thus  Amerigo  Vem>uoci  obaenmi  on  the  33rd  of  August  1499,' 
somewhere  on  the  coast  of  Venezuela,  that  the  moen  at  7*  30" 
p.m.  was  1*,  at  midnight  s\^  east  of  Mars;  ^m  this  he  concluded 
that  they  must  have  been  in  conjunction  at  6^  30^,  whettas  the 
ephemeris  announced  this  to  take  place  at  midnight.  This  gave 
the  longitude  of  his  station  as  itnighly  equal  to  $\  hours  west  o! 
Cadiz.  The  instruments  and  the  lunar  tables  at  that  time  being 
very  imperfect,  the  longitudes  determined  were  very  erroneous. 
The  invention  of  the  telescope  early  in  the  17th  century  made 
it  possible  to  observe  eclipses  of  Jupitet's  satellites;  but  there 
is  to  a  great  extent  the  same  drawback  attached  to  these  as  to 
lunar  eclipses:  that  it  is  impossible  to  observe  with  sufficient 
accuracy  the  moments  at  which  they  occur. 

Edipses  of  the  sun  and  occultations  of  stars  by  the  moon  were 
also  much  used  for  determining  longitude  before  the  invention 
of  chronometers  and  the  electric  telegraph  offered  better  means 
for  fixing  the  longitude  of  observatories.  These  methods  are 
now  hardly  ever  employed  except  by  travelleiB,  as  they  are  very 
inferior  as  reganfe  accuracy.  For  the  necessary  formulae  see 
Choavenet's  Spherical  and  Pradkal  Astronomy t  L  518-542  and 
$50-557. 

We  now  proceed  to  consider  the  four  methods  for  finding  the 
longitudes  of  fixed  observatories,  viz.  by  (i)  moon  culminations, 
(2)  rockets  or  other  signals,  (3)  transport  of  chronometers  and 
(4)  transmission  of  time  bv  the  dectric  tdcsrac^. 

I.  Moon  CmbmnaUont.-Hywltig  to  the  ra()idorbital  motion  of  the 
moon  the  sidereal  time  of  its  culmination  is  different  for  different 
merklians.  If«  therefore,  the  rate  of  the  moon's  change  of  ri^ 
aaceosbn  is  known,  it  is  easy  from  the  observed  time  of  culmination 
at  two  stations  to  dednoe  their  dificfenoe  of  longitude.  In  order 
to  be  as  mneh  as  posmble  independent  of  instrumental  ertors.  some 
standard  stan  aeatiy  on  the  parallel  of  the  moon  afe  observed  at 
the  two  stations;  these  "  moon-cohninating  stars  "  are  given  in  the 
ephemerides  in  ordar  to  secure  that  both  observers  take  the  same 
stars.  As  either  the  praoeding  or  the  fdlowing  limb,  not  the  oentre, 
of  the  moon  is  observed,  aUowanoe  must  be  made  for  the  time  the 
semi*diameeer  takes  to  pass  the  meridian  and  for  the  change  of  right 
ascension  during  this  tnne.  This  method  was  propoeed  by  Pigolt 
towards  the  end  of  the  i8th  oentuiy,  and  has  been  much  used; 
but.  thoQgii  it  may  fae  very  servkseabM  on  iaumevs  and  expedttiow 
to  distant  places  where  the  chronometric  and  telegraphic  metiiods 
cannot  be  employed,  it »  not  accurate  enough  for  find  observatccies- 
Brrors  of  lour  to  six  seconds  of  time  have  frequently  been  noticed 
in  kingitudes  obtained  by  thia  method  from  a  limited  number  of 
observations:  «.g.  4*47*  in  the  case  of  the  Madras  observatory.* 


*  For  a  complete  list  of  the  standard  times  adopted  in  all  countries 
see  PtMUaHom  of  tht  1/.5.  Naoal  Obstrtatoryt  vol.  iv.  app.  iv. 
(Washington.  1906). 

*  For  odd  stations  the jphotographic  method  first  proposed  and 
carried  out  by  Captain  Huls,  RX..  in  1895.  may  be  lound  advan- 
tageous. A  camera  of  rigid  form  is  set  up  and  some  instantaneous 
moon-exposures  are  made,  after  which  the  camera  is  left  untouched 
until  a  few  exposures  can  be  made  of  a  couple  of  bright  stars,  which 
are  allowed  to  impress  their  trails  on  the  plate  for  J5  or  30  seconds. 
If  the  exact  local  time  of  each  exposure  be  known,  such  a  plate 
gives  the  data  necessary  for  computing  the  moon's  position  at  the 
time  of  each  exposure,  and  hence  the  Greenwich  time  and  longitude 
(Motnoirs  Roy.  Attr.  Soc.,  1899,  fllL  117). 
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operuion  of  ivo  leniei  in  abwn^ng  trantiti  by  eye  and  ear. 
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■  Mnikelynenadin  1795  noticed  that  one  of  his  auistati 
traavti  mote  than  haU  a  aecond  later  ihan  himielf.  b 
Kd  to  aH«  tnHn  leine  wrong  method  of  obwrvi 
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CBUMid  by  m  rfrifdiif  ol  the  idkeior  luklt  tha  ttkioo^  tqr 
of  which  the  field  u  Ulumiaated,  which  produoed  «o  aptMeat 
chifUng  of  the  image  of  the  spider  lines,  i^nless  the  eyepiece  was 
very  accurately  focased  for  the  observer's  tight.  The  simplest  and 
best  way  to  find  the  equation  between  two  observers  is  to  let  one 
obeerve  the  tiansits  of  stars  over  half  the  wires  in  the  telescope, 
and  the  other  obacrve  the  tmwita  over  the  remainder,  each  taJuas 
care.to  refocus  the  eyepiece  for  himself  in  order  to  avoid  the  above- 
mentioned  source  of  error.  Xhe  single  transits  redQced  to  the  middle 
wire  give  immediately  the  equation;  and,  in  order  to  eliminate 
errors  In  the  assumed  wire>[ntervab,  each  observer  oiee  alternately 
the  first  ami  the  sepood  half  of  the  wires.  In  longitude  worlb  the 
two  observers  generally  after  the  completion  of  a  certain  number  of 
nights'  work  exchange  stations  and  commence  a  new  set  of  observa- 
tions; the  mean  of  the  two  results  thus  obtained  should  be  free  from 
the  effect  of  personal  Mror,  pravfckd  that  the  errors  of  both  observera 
have  remaine4  oonstaaC  the  whole  ttmeu  It  is  therefore  advisable 
to  let  the  observers  compare  themselves,  at  the  beginning,  middle  and 
end  of  the  operations,  and,  if  possible,  at  both  the  instruments 
empIo>'ed.  A  useful  check  on  the  mnlcs  is  afforded  by  simutuncous 
experiments  with  one  of  the  instmments  contrived  by  C.  Wolf, 
Kaiser  and  others,  by  which  the  abeohite  pcftooal  error  01  an 
observer  can  be  determined.  Thoueh  differing  much  in  detail, 
these  instruments  arc  all  constructed  on  the  same  principle:  an 
artificial  sur  (a  lamp  shining  through  a  minute  hole  in  a  screen 
mounted  on  a  small  carriage  moved  by  clockwork)  passes  in  succes- 
sion actoes  a  number  of  lines  drawn  on  oiled  paper,  while  an  electric 
contact  is  made  at  the  precise  pwiient  when  the  star  is  bisected 
on  each  line  by  the  carriage  passing  a  number  of  adjustable  contact 
makers.  The  currents  thus  made  register  the  transits  automaticaltv 
on  a  chronograph,  wMIe  the  observer,  viewing  the  apparatus  through 
his  telescope,  can  observe  the  transits  in  the  usual  manner  either  by 
eye  and  ear  or  by  chronograph,  thus  imnMsdiately  finding  hie  personal 
error.  These  contrivances  have  sometimes  been  used  to  educate 
pupils  learning  to  observe,  and  experience  has  shown  that  a  consider- 
able personal  enror  can  be  generally  somewhat  diminished  through 
practice.  By  using  Repwdd'a  aeu-registering  mkii>ineter,  which 
enables  the  observer  to  follow  the  motions  of  the  star  with  a  movable 
vertical  wire  which  autontatically  registers  its  passage  over  certain 
fixed  points  in'  the  eyepiece,  the  effect  of  |>crsonal  error  Is  almost 
completely  eliminated.  In  the  determination  of  the  difference  of 
k>ngnude  oetween  Potsdam  and  Greenwkh  in  1903  the  twoobaervers 
with  their  instruments  exchanged  stations  m  the  middle  of  the  oyem- 
tions,  and  the  sum  of  their  personal  and  instrumental  equation  was 
0-000*  with  a  probable  error  of  *0'Ooy. 

Literature.— General  treatises  on  spherical  astronomy,  such  as 
Briknnow's  Lekrbuch  der  sphdHschen  AstnoMmu  (3rd  c<i.  Bcriia, 
l97l ;  trans  into  English  and  sevcnl  other  langaagea)  aad  Chauve< 
net's  Manual,  treat  very  fuUy  ol  the  numerous  methods  of  deter- 
mining time  by  combination  of  altitudes  or  azimuths  of  several 
stars.  For  telegraphic  longitude  work  see  the  Pubiiealumen  drs 
k&n.  prtmssuchenjeoddtisdun  Instituts^  the  Reports  of  the  United 
States  Coast  and  Geod<|tac  Survey ;  vol,  ix.  of  the  AcfsmU  <tf  Ikt  Craal 
TrifiMomttricQl  Survey  of  India;  and  Report  ^  Ike  Chief  Aitrouomer^ 
igos  (Ottawa,  1906),  which  gives  a  useful  review  of  recent  longitude 
work  in  the  Pacific  and  adjacent  countries.  On  personal  errors 
see  I>neyer,  Proc.  Roy.  Irish  Acad.  (1876),  snd  serica.  vol.  ti.  p.  484, 
and  "  Recfaerchesaor  I'^quaticin  persooelle  par  M.  F.  GonnesiaC  "  in 
the  Trav.  de  robserf.  de  tyon  (1892),  vol.  ii,,  (J.L»  E.  D.) 

tmE;  STANDARD.  Local  time  is  detcnulDed  by  the  relation 
•f  the  oieridiaii  of  a  place  to  the  lun.  Noon  at-  any  place  is 
defined  as  the  moment  when  either  the  trne  or  mean  sun  passes 
the  meridian  of  that  place,  accordmg  as  apparent  or  mean  time 
is  tised.  Practically,  the  nse  of  mean  time  b  now  nnivenal,  so 
that  we  may  regard  the  mean  son  as  that  by  which  noon  is 
determined.  As  the  earth  revotveSk  all  its  meridians  are  brought 
under  the  son  In  succesrion  or.  relative  to  the  earth,  nooi>  con^ 
tinually  travels  around  the  earth,  making  the  drcnit  in  twenty- 
four  hours.  It  follows  that  noon,  and  therefore  any  other  hour 
of  the  day,  fs  later  by  four  minutes  for  every  degree  of  longitude 
towards  the  west,  so  that  a  watch  carried  east  or  west  will  be 
found  to  deviate  from  local  lime  by  an  amount  proportional  to 
the  change  of  longitude.  Before  the  time  of  railways  this  devia- 
tion was  not  productive  of  inconvera'ence.  But  when  railway 
travelling  became  common,  train  schedules  had  to  be  more  exact 
than  those  of  a  mail  coach,  and  the  traveller  was  rapidly  carried 
to  places  where  the  local  time  continually  deviatMl  from  that 
shown  by  his  watch.  The  use  of  such  time  thus  had  to  be  modified 
in  places  where  intercommunication  uith  others  of  a  different 
longitude  was  frequent.  Thus  arose  a  practice  on  the  part  of 
railways  of  using  the  time  of  some  central  or  important  city  on  its 
line  for  all  places  not  too  distant,  which  time  would  naturally 
be  adopted  by  the  inhabitants  of  the  region  through  whkb  it 


paAMI.  F&t  ft  VRBflaf  feasoH}  hi  count  nM  iviiicii  csA  fkot  extend 
through  a  ktrgofraction  of  an  hour  of  kmgitude,  it  was  natural 
to  use  the  time  of  the  capital  throughoxit  all  or  a  large  part  of  its 
entent.  Thus  Gfeenwich  time  has  long  been  in  use  throughout 
England,  and  aH  the  ndlways  of  France  are  run  by  Paris  time. 
But  indonvenienee  was  still  imavoidable  In  passing  from  one 
country  to  anotlier,  or  in  travellmg  through  long  stretches  in  the 
same  country.  The  inconvenience  was  especially  felt  2n  the 
United  States,  where  every  railway,  and  even  every  long  stretch 
of  several  great  tallways,  had  its  own  time  system.  Thus  it 
happened  not  infrequently  that  in  a  sinfjh:  station  docks  would 
be  found  set  to*  the  time  of  three  dlifferent  meridians,  one  for 
the  road  toward  the  east,  another  for  the  road  toward  the  west, 
and  a  third  for  the  merkHan  of  the  place,  or  local  tise. 

A  deviee  how  being  generally  adopted  to  do  away  w!th  th» 
confusion  was  planned  in  X878--1879  by  Mr  (afterwards  Sir) 
Sandford  Fleming,  and  published  in  the  J&urnai  of  the  Canadian 
InsHlute  of  Toronto  for  1879.  On  the  initiative  of  this  organiza* 
tion,  Mr  Fleming's  proposes  were  officially  communicated  to  the 
leading  governments  of  the  world  with  a  view  of  securing  an 
intemationa]  unification  of  the  method  of  designating  the  hour 
of  the  day  for  common  use.  Naturally  connected  with  the 
proposal  was  that  of  a  ptime  meridian,  from  which  all  longitudes 
should  be  reckoned.  United  States  invited  an  international  con» 
ference,  which  was  held  in  Washington  in  1884,  for  the  purpose 
of  propo^ng  a  standard  meridian  to  which  longitudes  and  times 
should  be  referred. 

Before  this  oonfercnce  was  called  the  railway  managers  of  the 
United  States,  after  long  discussion,  adopted  the  system.  Its  fun- 
damental idea  was  that  twenty-four  standard  meridians  should 
be  established  25*  apart  in  longitude,  starting  from  the  meridian 
of  Greenwich  and  extending  round  the  globe.  Then  on  each 
meridian  the  local  time  would  differ  from  Greenwich  time  by  some 
entire  namber  of  hours.  At  every  point  of  the  globe  the  time  to 
be  adopted  for  common  use  was  that  of  the  nearest  standard 
meridian.  These  meridians  wotild  therefore  mark  the  central 
lines  of  twenty-four  zones,  within  each  of  which  the  time  to  be 
adopted  would  be  uniform,  but  which  would  change  by  an  hour 
on  passing  from  one  zone  into  another.  The  inhabitants  of  each 
sone  naturally  use  the  time  of  the  zone  instead  of  their  local  time, 
the  maximum  difference  between  the  two  being  half  an  hour. 

When  the  system  was  first,  established  in  the  United  States  a 
delicate  legal  question  arose  as  to  whether  the  business  of  banks 
and  courts  should  be  legally  adjusted  to  the  new  time.  This  was 
soon  settled  by  state  laws  making  the  standard  time  legal  within 
the  limits  of  each  zone.  A  similar  system  is  bemg  adopted  in 
Europe,  the  standard  meridians  being  those  of  15*,  30^,  &c.,  east 
of  Greenwich.  France,  however,  still  adheres  to  Paris  time,*  but 
Belgium  and  Holland  use  Greenwich  time,  and  Swftzerbnd, 
Italy  and  central  Germany  use  the  time  of  15"  E.,  and  therefore 
one  hour  in  advance  of  that  of  Greenwich.  This  is  termed 
mid-European  time. 

The  system  we  have  described  is  that  adopted  for  the  purposes 
of  the  railways  and  of  daily  life.  For  scientific  and  for  some 
international  purposes  yet  other  modifications  are  desirable. 
An  important  distinction  must  be  made  between  the  cases  in 
which  convenience  requires  that  the  time  have  some  relation  to 
the  hour  of  the  day,  and  those  where  no  such  relation  is  required. 
The  former  is  the  case  m  designating  acts  or  occurrences  which 
depend  upon  our  daily  routine  of  rest  and  wakefulness.  But  if 
nothing  is  necessary  except  the  designation  of  some  moment  of 
absolute  time,  irrespective  of  our  daily  routine  of  life,  then  only 
a  single  measure  for  the  whole  world  is  necessary.  At  the 
Washington  Meridian  Conference  pf  1884  it  was  proposed  that 
Greenwich  time  should  be  adopted  as  a  standard  for  the  whole 
world  in  all  matters  of  this  class,  especially  in  astronomical 
practice  and  in  cable  despatches.  But  this  system  docs  not  seem 
to  have  been  extensively  adopted  outside  of  astronomy,  the 

*  A  bill  adopting  Greenwich  time  in  France,  which  had  abeady 
passed  the  Chamber  of  Deputies,  was  favourably  reported  on  in  the 
Senate  in  December  1910.- 
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cultivftton  of  which  m»  moei  acautomed  t»  tht  pomenkva  d 
local  into  suwdard  or  Greoiwich  time.  An  ttnavoidable 
inconvenience  associated  with  the  system  is  the  uncertainty  in 
many  cases  whether  local  or  Greenwich  mean  lime  is  under- 
stood. This  must  be  especially  the  case  with  magnetic  and 
seismic  phenomena,  the  designation  of  which  should  be  uniform 
for  the  whole  earth;  at  present,  however,  we  cannot  invariably 
expect  local  observers  to  convert  their  observations  from  local 
into  Greenwich  mean  time. 

Associated  with  this  question  is  that  of  the  moment  when  the 
day  should  begin,  or  from  which  the  hours  should  be  counted. 
The  civil  division  of  the  day  into  a.m.  {anU  meridiem,  before 
mid-day)  and  p.m.  {post  meridiem,  after  mid-day),  now  practi^ 
cally  universal  in  household  and  ordinary  dvil  life,  is  impracti« 
cable  for  scientific  purposes,  where  a  count  of  the  hours  from  o 
up  to  34  is  necessary.  In  railway  schedules  the  necessity  of 
distinguishing  a.m.  from  p.m.  when  our  dvii  time  is  used  is 
found  so  troublesome  that  in  some  countries,  especially  Italy 
and  Canada,  the  34-hour  system  is  used.  Hours  after  noon  are 
there  designated  as  13, 14,  &c.,  up  to  midnight,  at  which  moment 
a  ne^  day  begins.  On  the  other  hand,  with  some  few  exceptions, 
astronomers  have  almost  from  time  immemorial  begun  their  day 
at  noon,  and  navigators  have  very  generally  adopted  the  same 
practice,  but  for  a  quite  different  reason.  In  astronomy  the 
day  begins  at  noon  for  two  reasons  of  convenience.  One  i\  that 
as  the  day  is  fixed  by  t^  transit  of  the  sun  over  the  meridian,  it 
is  more  natural  to  start  the  count  of  the  hours  from  this  moment 
than  from  that  when  the  sun  is  on  the  invisible  antimcridion  at 
midnight.  This  practice  also  coincides  with  that  of  counting  the 
hours  of  sidereal  time  from  the  transit  of  the  vernal  equinox,  and 
leads  to  the  simple  rule  that  the  local  mean  time  is  equal  to  the 
hour  angle  of  the  mean  sim.  The  other  reason  is  that,  as  the 
astronomer  makes  most  of  his  observations  at  night,  and  often 
after  midnight,  it  is  inconvenient  to  begin  a  new  day  at  the 
latter  hour.  This  consideration  is  however  reversed  in  day 
observations,  especially  those  on  the  sun,  but  these  are  few  in 
number. 

Navigators  began  the  day  at  noon  because  their  latitude  is 
determined  by  observations  of  the  sun,  while  the  longitude  is 
also  generally  determined  during  the  daytime.  Thus,  in  doing 
the  "  day's  work  "  in  the  log,  the  position  of  the  ship  was  always 
computed  for  noon.  Such  being  the  case,  it  was -found  more 
convenient  to  begin  the  count  of  a  new  day  at  this  hour,  to  be 
continued  through  the  night  until  the  following  noon.  But  the 
navigator's  count  of  days  was  one  day  in  advance  of  that  of  the 
astronomers;  for  example,  March  the  loth,  astronomical  time, 
begins  on  the  loth  day  of  starch  at  noon,  and  this  count  continues 
until  noon  of  the  day  following,  so  that  the  forenoon  of  March  the 
nth,  civil  time,  is  still  March  the  xoth,  astronomical  time.  But 
the  navigator  begins  March  the  x  xth  at  noon  on  March  the  xoth. 
This  difference  is  worthy  of  mention  because  a  widespread 
misapprehension  exists  that  the  navigator  was  forced  to  count 
bis  days  from  noon  owing  to  the  adoption  of  the  same  system 
in  the  Nautical  Almanac.  The  fact  is  that  the  practice  of  the 
navigator,  like  that  of  the  astronomer,  was  adopted  purely  for 
his  own  convenience,  and  for  the  reasons  just  set  forth.  It  is, 
however,  being  changed  so  as  to  conform  to  dvil  time,  but  as 
yet  no  general  law  prescribes  the  change* 

At  the  Meridian  Conference  of  X884,  it  was  proposed  that  the 
practice  of  beginning  the  day  at  midnight  should  be  adopted 
unyi^ersally  in  astronomy  and  navigation,  and  that  the  hours 
should  be  counted  from  that  moment  in  all  the  nautical  and 
astronomical  ephemerides.  The  question  of  adopting  this  system 
became  a  subject  of  international  correspondence.  The  views 
of  the  directors  of  the  astronomical  ephemerides,  so  far  as 
elicited,  were  strongly  against  the  change.  The  considerations 
which  determined  them  were  the  confusion  which  the  change 
would  introduce  into  the  tables  and  the  count  of  time  in  the 
ephemerides,  including  the  relation  of  sidereal  and  solar  time; 
the  unavoidable  doubt  as  to  whether  the  one  or  the  other 
systm  was  used  in  astronomicaf  publications:  and  the  danger 
of  placing  in  the  hands  of  the  navigatpr  an  cphcmcria  in  which 


tbt  hooift  abottld  btnt  a  di£EeieAt  meaning  from  tliat  to  which 
he  was  accustomed.  On  the  other  hand,  the  reasons  of  con- 
venience wliich  led  to  the  practice  of  beginning  the  day  at  noon 
still  continued,  so  that  nothing  could  be  shown  to  counterbalance 
these  drawbacks  Still,  in  works  to  be  used  by  the  public, 
especially  almanacs  and  other  astronomical  annuals,  it  is  neces- 
sary to  convert  astronomical  into  dvil  time.  This  must  con- 
tinue to  be  done,  but  ofifers  no  difficulty  to  the  authors  of  such 
works,  who  are  acquainted  with  the  difference,  nor  to  the  public, 
which  has  no  interest  in  the  ephemerides  and  meaaurea  of  time 
used  by  the  professional  astronomer.  (S.  N.) 

TIMB  BARGAINS,  a  financial  or  commercial  term  for  opera- 
tions in  securities  or  commodities  which  are  to  he  ccmipleted 
at  a  future  date,  as  opposed  to  bargains  wliidi  are  settled 
immediatdy.    (See  Market.) 

TIMGAD,  a  ruined  dty  23  m.  S.£.  of  Batna  in  the  department 
of  Constantine,  Algeria.  Timgad,  the  Thamugas  of  the  Romans, 
was  built  on  the  lower  slopes  of  the  northern  side  of  the  Aurcs 
Mountidns,  and  was  situated  at  the  intersection  of  six  roads. 
It  was  traversed  by  two  main  streets,  the  Cardo  Maximus 
miming  north  and  south,  and  the  Decumanus  Maximus  east  and 
west.  The  residential  part  of  the  town  was  on  a  lower  level 
than  the  capitol  and  most  of  the  other  public  buildings.  The 
ruins  of  the  capitol  occupy  a  prominent  position  io  the  south- 
west of  the  dty.  Some  of  the  columns  of  the  fa^de  (which  are 
of  the  Corinthian  order  and  45  ft.  high)  have  been  xe-erected. 
The  dimensions  of  the  capitol  correspond  with  those  of  the 
Pantheon  at  Rome.  Immediately  north  of  the  capitol  are  the 
remains  of  a  large  market;  to  the  east  are  the  ruins  of  the  forum, 
basilica  and  theatre.  The  auditorium  of  the  theatre,  which 
held  nearly  4000  persons,  is  complete.  A  Uttle  west  of  the 
theatre  are  baths,  containing  paved  and  mosaic  floors  in  perfect 
preservation.  Ruins  of  other  and  larger  thermae  are  found  in 
all  four  quarters  of  the  dty,  those  on  the  north  being  very 
extensive.  Across  the  Decumanus  Maximus  just  north-east 
of  the  market  is  the  arch  of  Trajan — still  erect,  and  restored 
in  1900.  The  arch  is  of  the  Corinthian  order,  and  has  three 
openings,  the  central  <me  being  xx  ft.  wide.  £adi  facade  baa 
four  fluted  columns  19  ft.  high.  The  chief  material  used  In 
building  the  arch  was  sandstone.  The  fluted  columns  are  of 
fine  white  limestone  and  smaller  columns  are  of  coloured  marble. 
At  the  other  (eastern)  end  of  the  street  are  the  remains  of  another 
triumphal  arch.  West  of  the  capitol  are  the  ruins  of  a  hrgc 
church,  a  square  building  with  drcular  apse,  built  in  the  7th 
century.  There  are  also  remains  of  six  other  churches.  About 
400  yds.  south  of  the  dty,  the  walls  nearly  entire,  is  a  ruined 
dtadel,  a  quadrangular  building  360  fu  by  995  ft.,  with  eight 
towers.  It  was  built  (or  rebuilt)  by  the  Byxantine  army  m  the 
<kh  centujcy.  Near  tha  noithem  dxeroae  is  tht  Iwuae  ol  the 
directar  of  the  excavations  and. a  mitteum  coniaiainf  small 
objects  found  in  the  ruins. 

Numerous  inscriptions  have  been  found  on  the  mins,  and  from 
them  many  events  in  the  history  of  Tkamugaa  have  been  learnt. 
In  the  year  aj>.  100  the  emperor  Trajan  gave  orders  to  build  a 
city  on  the  site  of  a  fortified  post  on  the  road  between  Thevesie 
and  Lambaesia.  This  dty,  called  Colonia  Marciana  Trajaaa- 
Thamugas  (Mardana  in  honour  of  Trajan's  sister)  appears  from 
the  Inscriptions  to  have  been  completed,  as  far  as  the  principal 
buildings  were  concerned,  in  seventeen  years.  A  legion  of 
Parthian  veterans  was  stationed  in  the  newly  founded  city 
From  the  tinte  of  its  foundation  to  the  4th  century  Thamugas 
seems  to  have  enjoyed  a  peaceful  and  pro^>erous  existence. 
Numerous  inscriptions  testify  to  the  manner  of  life  of  the 
diixens.  In  the  3rd  century  Thamugas  became  a  oentre  of 
Christian  activity,  and  in  the  next  century  espoused  the  cause 
of  the  Oonatiats.  The  city  declined  in  importance  after  the 
Vandal  invasion  in  the  sth  century,  and  was  found  in  a  ruinous 
condition  by  the  Byzantine  general  Solomon,  who  occupied  it 
A.D.  535.  It  is  believed  that  the  Berbers  from  the  neighbouring 
mountains  destroyed  the  dty.  hoping  thus  to  prevent  it  being 
used  ns  a  stronghold  from  which  to  harry  ihem.  ThaBHtps 
was,  however,  rcfieopled,  ami  in  the  7th  century  was  a  Christian 
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city.  After  the  dehal  of  On^orfui,  gdivenor  of  AfriM,  by  the 
Arabs  in  647,  Thamugn  passes  from  history.  After  centuries 
of  neglect  James  Bruce,  the  African  traveller,  visited  the  spot 
(1765),  made  careful  drawings  of  the  momunents  and  deciphered 
some  of  the  inscriptions.  Bruce  was  followed,  more  than  a 
century  later  (1875),  by  Sir  R.  Lambert  Playf^Ir,  Britbh  consul- 
^neral  at  Algiexs,  and  soon  afterwards  (1875-1876)  Professor 
Masqoeray  published  a  report  on  the  state  oi  the  ruins.  Since 
1881  Thamogas  has  been  systematically  explored,  and  the  ruins 
«xcavated  under  the  direction  of  the  Service  des  monumetUs 
historiques.  Among  the  objects  discovered  are  a  series  of 
standard  measures — five  cavities  hoUowed  out  of  a  stone  slab. 

Seventeen  mUes  west  of  Timgad,  on  the  site  of  the  Roman  dty 
TiHmbawi^,  is  Lanibessa  (g.v.)* 

See  G.  Boeswillwald,  R.  Cagnat  and  A.  Ballu,  r«mfa^  am  dU 
africaine  sous  FempireromaiH;  and  A  Ballu,  Guide  iUustH  de  Timged 
(Pari*,  1903). 

TIMOCRBOll,  of  lalysus  fai  Rhodes,  Greek  lyric  poet,  flourished 
about  480  B.C.  During  the  Persian  wars  ho  bad  been  banished 
on  suspicion  of  "  medism."  Themistocles  had  promised  to 
procure  his  recall,  but  was  unable  to  resist  the  bribes  of  Tlmo* 
creon's  adversaries  and  aUowed  him  to  remain  in  exile.  Timo- 
creon  thereupon  attacked  him  most  bitterly  (see  Plutarch, 
Tktmistpcks,  ai);  and  Simonidcs,  the  friend  of  Themistocles, 
retorted  in  an  epigram  {Anih.  Pal.  vii..348).  Timocreon  was 
also  known  as  a  composer  of  scolia  (drinking-songs)  and,  accord- 
ing to  Suklas,  wrote  plays  in  the  style  of  the  old  comedy. 
His  gluttony  and  drunkenness  were  notorious,  and  he  was  an 
athlete  of  great  prowess. 

TMOLEON  (c  4x1-337  B.C.),  of  Corinth,  Greek  statesman 
and  general.  As  the  champion  of  Greece  against  Carthage  he  is 
doaely  connected  with  the  history  of  Sicily,  especially  Syracuse 
(^.t.).  When  his  brother  Timophanes,  whose  life  he  had  saved 
in  battle,  took  possession  of  the  acropolis  of  Corinth  and  made 
himself  master  of  the  city,  Timoleon,  after  an  ineffectual  protest, 
tacitly  acquieaced  while  the  friends  who  accompanied  him  put 
Timophanes  to  death.  Public  opinion  approved  his  conduct 
as  patriotic;  but  the  curses  of  his  mother  and  the  indignation 
of  some  of  bis  kinsfolk  drove  him  into  retirement  for  twenty 
years.  In  344  envoys  came  from  Syracuse  to  Corinth,  to  appeal 
to  the  mother-city  for  reUef  from  the  intestine  feuds  from  which 
the  Syracusans  and  all  the  Greeks  of  Sicily  were  suffering, 
(^thage  too,  their  old  and  bitter  foe,  was  intriguing  with  the 
local  de^Mts.  Corinth  could  not  refuse  help,  though  her  chief 
citiaens  declined  the  responsibility  of  attempting  to  establish  a 
settled  government  in  the  factious  and  turbulent  Syracuse. 
Timoleon,  being  named  by  an  unknown  voice  in  the  popubr 
assembly,  was  chosen  by  a  unanimous  vote  to  undertake  the 
mission,  and  set  sail  for  Sicily  with  a  few  of  the  leading  citizens 
of  Corinth  and  a  small  tro<^  of  Greek  mercenaries.  He  eluded 
a  Carthaginian  squadron  and  landed  at  Tauromenium  (Taor- 
mina),  where  he  met  with  a  friendly  reception.  At  this  time 
Hicetas,  tyrant  of  Leontini,  was  m^tcr  of  Syracuse,  with  the 
exception  of  the  island  of  Ortygia,  which  was  occupied  by 
Dionyshis,  still  nominally  tyrant.  Hicetas  was  defeated  at 
Adranum,  an  inland  town,  and  driven  back  to  Syracuse.  In  343 
Dionysius  surrendered  Ortygia  on  condition  of  being  granted  a 
safe  conduct  to  Corinth.  Hicetas  now  received  help  from 
Carthage  (60,000  men),  but  ill-success  roused  mutual  suspicion; 
the  Cartha^pnians  abandoned  Hicetas,  who  was  besieged  in 
Leontini,  and  compelled  to  surrender.  Timoleon  was  thus 
master  of  Syracuse. .  He  at  once  began  the  work  of  restoration, 
bringing  new  settlera  from  the  mother-city  and  from  Greece 
generally,  and  establishing  a  popular  government  on  the  basis 
of  the  democratic  laws  of  Diodes.  The  dtadel  was  rased  to  the 
ground,  and  a  court  of  justice  erected  on  its  site.  The  amphi* 
pok>s.  or  priest  of  Olsrmpian  2^us,  who  was  annually  chosen  by 
lot  out  of  three  dans,  was  invested  with  the  chief  magistracy. 
The  impress  of  Timoleon's  reforms  seems  to  have  lasted  to  the 
days  of  Augustus.  Hicetas  again  induced  Carthage  to  send 
(340-339)  «  great  army  (70.000),  which  landed  at  Ulybaeum 
(Marsala).    With  ■  aoiscsUaaeous  levy  of  about  ia,ooe  men, 


awst  ef  cbsm  VKSoenaries*  TlmotoM  aMrdied  westwards  across 
(he  island  into  the  Beighbovrhood  o^  Selinos  and  won  a  great 
and  decisive  victory  on  the  Crimissus.  The  general  himself 
led  his  infantry,  and  the  enemy's  discomfiture  was  completed 
by  a  blinding  storm  of  r^  and  haiL  This  victory  gave  the 
Greeks  of  Sicily  many  years  of  peace  and  safety  from  Carthage. 
Carthage  made,  however^  one  more  effort  and  despatched  some 
neroenahes  to  prolong  the  conflict  between  Timoleon  and  the 
tyrants.  But  it  ended  (338)  in  the  defeat  of  Hicetas,  who  was 
taken  prisoner  and  put  to  death;  by  a  treaty  the  dominion  of 
Carthflige  in  Sicily  was  confined  to  the  west  of  the  Halycus 
(iValsfiO.  Timoleon  then  retired  into  private  life  without 
assuming  any  title  or  office,  though  he  remained  practically 
supreme,  not  only  at  Syracuse,  but  throughout  the  island.  Not- 
withstanding the  many  elements  of  discord  Sicily  seems  to  have 
been  during  Timoleon's  Ufetfane  tranquil  and  contented.  He 
beoune  Uind  some  time  before  his  death,  but  pershted  in 
attending  the  assembly  and  giving  liis  opinion,  which  was 
usually  accepted  as  a  unanimous  vote.  He  was  buried  at  the 
cost  of  the  dtisens  of  Syracuse,  who  erected  a  monument  to 
his  memory  in  their  market-place,  afterwards  surrounded  with 
porticoes,  and  a  gymnasium  called  Timoleonteum. 

Lfves  by  Plutarch  and  Cornelius  Nepos:  tee  also  Died.  Sic.  xvi. 
63-90;  monograph  by  1.  F.  Amoldt  (1850),  which  containi  an  ex- 
haustive examination  01  the  authorities;  also  Sicily:  Hiskvyi  and 
SvaACUSB,  with  works  quoted. 

TIKOMACHUS,  a  Greek  painter  of  the  ist  century  B.a  He 
was  noted  especially  for  two  pictures,  one  of  which  represented 
Ajax  during  his  madness,  the  other  Medea  meditating  the  slay- 
ing of  her  children.  Both  of  these  works  were  remarkable  for 
their  power  of  expression,  espedally  in  the  face,  and  so  belong  to 
the  latest  phase  of  Greek  art.  Of  the  Medea  we  may  form  some 
notion  from  paintings  found  at  Pompeii,  representing  that  heroine 
standing  with  a  sheathed  sword  in  her  hand,  and  watching  the 
children  at  play  (Helbig,  WondgenUUde  Campanienst  Noo.  ]a6»- 
ia6s). 

TiMONt  of  Athens,  the  noted  misanthrope^  celebrated  in 
Shakespeare's  play,  lived  during  the  Peloponnesian  War.  He  is 
more  than  once  alluded  to  by  Aristophanes  and  other  comedians. 
Plutarch  introduces  a  short  account  of  his  life  in  his  biography 
of  Mark  Antony  (ch.  70),  who  built  a  retreat  called  Timonium 
(Strabo  xvii.  794)  at  Alexandria.  Timon  also  gave  his  name  to 
one  of  Ludan's  dialogues.  Shakespeare  probably  derived  his 
knowledge  of  Timon  mainly  from  Plutarch;  but  the  Timon  of 
Shakespeare  90  resembles  the  Timon  of  Ludan  that  Shakespeare 
(or  whoever  wrote  the  first  sketch  of  the  play)  may  have  had 
access  to  the  dialogue. 

TIMON  (c.  320-330),  of  Phlius,  Greek  sceptic  philosopher  and 
satirical  poet,  a  pupil  of  Stilpo  the  Megarian  and  Pynho  of  Elis. 
Having  made  a  fortune  by  teaching  and  lecturing  in  Chalcedon 
he  spent  the  rest  of  his  life  chiefly  at  Athens,  where  he  died. 
His  writings  (Diogenes  LaSrtius,  ix.  ch.  xa)  were  numerous  both 
in  prose  and  in  verse:  besides  the  2fXXoc,.he  is  said  to  have 
written  epic  poems,  tragedies,  comedies  and  satyric  dramas. 
But  he  is  best  known  as  the  author  of  the  2tXXo(,  three 
books  of  sarcastic  hexameter  verses,  written  against  the  Greek 
phik)sophers. 

The  fragments  that  remain  (about  140  lines  or  parts  of  lines, 

¥rinted  in  T.  W.  A.  Mullach,  Frag,  ^kil.graec^  i.  84-^8}  show  that 
imon  possessed  some  of  the  qualities  01  a  great  satirist,  together 
with  a  command  of  the  hexameter;  but  he  had  no  loftier  aim  than  to 
awaken  laughter.  Philosophers  are  "  excessively  canning  murderers 
of  many  wise  saws"  (0.  96);  the  only  two  whom  he  spares  are 
Xenophanes,  "  the  modest  censor  of  Homer's  lies  "  (r.  29),  and 
Pyrrho,  against  whom  "  no  other  mortal  dare  contend  "  {v.  126). 
Besides  the  ZlXXoc  we  have  some  lines  preserved  from  the  1»ia\^u>l, 
a  poem  in  degiac  verse,  which  appears  to  have  inculcated  the  tenets 
of  scepddsra,  and  one  or  two  fra^cnts  which  cannot  be  with  cer- 
tainty assigned  to  either  poem.  There  is  a  reference  to  Timon  in- 
Eus.  Praep.  Bo.  xiv.  (Eng.  trans,  by  E.  H.  Gifford.  1903.  p.  761). 
Fragments  of  his  poems  have  been  collected  by  \il^\Vc^e  gratcorum 
syUis  (Warsaw,  1820),  Paul.  Dissertatio  de  syllis  (Bcrhn,  1821), 
and  Wachsmuth,  SiUographorum  graec,  reliquiae  (Leipzig,  18B5). 

TIMOIL  an  island  of  the  Malay  Archipdago,  the  easternmost 
and  laigcst  of  the  Lesser  Snnda  Isknds,  stretching  S.W.  and  N.£. 
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lor  jioo  m.  betwe^aS*  40^  and  10*  40'  S.,  tad  betwieen  us*  30' 
ftnd  137°  £.  It  has  a  mean  breadUi  of  60  m.,  and  aa  area  of 
about  12,500  sq.  m.  Politically  ita  nortb-eaatem  bali  b  Portu- 
guese, a$  are  two  small  enclaves  in  the  south-western  half,  the 
remainder  being  Dutch.  Timor  lies  In  deep  water  a  Uttle  to  the 
west  of  the  hundred  fathom  line,  which  marks  in  this  direction 
the  proper  limit  of  the  shallow  Arafura  Sea,  extending  between 
it  and  northern  Australia.  It  differs  considerably  from  the  other 
members  of  the  Sundanese  group  both  in  the  direction  of  its 
main  axis  and  in  the  prevalence  of  old  rocks  and  slighter  volcanic 
character.  It  comes,  however,  within  the  great  volcanic  zone 
which  stretches  from  the  north  of  Sumatra,  through  Java  and 
the  other  Sundanese  islands,  round  to  Amboyna,  Tidore,  Temale, 
Halmahera  and  the  Philippines.  There  appear  to  be  volcanic 
centres  in  both  the  east  and  the  west  of  the  island,  and  the 
surface  is  eveiywhere  extremely  rugged,  with  ridges  from  4000 
to  8000  ft.  high,  fonning  a  confused  orographic  system, 
which  is  by  no  means  fully  understood.  Mount  Kabalaki  in 
the  north  rises  above  10,000  ft;  the  culminating  point  appears 
to  be  Mt  Alas  (over  12,000  ft.)  near  the  east  coast.  Owing 
to  the  prevalent  dry  easterly  winds  from  the  arid  plains  of  north 
Australia,  Timor,  like  Ombay,  Flores  and  other  neighbouring 
islands,  has  a  much  drier  climate,  and  a  poorer  vegetation,  than 
islands  further  west,  and  has  few  perennial  streams  and  no 
con^derablc  rivers.  Hence,  apart  from  almost  untouched 
mineral  wealth,  such  as  iron,  copper  and  gold,  the  idand  is  poor 
in  natural  resources.  Coal  and  petroleum  have  been  found. 
At  Kupang,  on  the  south  coast,  the  number  of  rainy  days  per 
month  in  the  six  months  May  to  October  dwindles  from  4  to  o, 
while  the  monthly  rainfall  gradually  sinks  from  a  little  less  than 
s  in.  to  nil;  the  northern  districts  are  bettier  watered.  Though 
the  mineral  products  are  varied,  the  supply  of  ores  has  hitherto 
proved  scanty;  beudcs  which  their  exploitation  b  rendered 
difficult  by  the  lack  of  labourers,  water  and  wood.  The  uplands 
yield  fairly  under  cultivation,  while  the  woodlands,  which 
nowhere  form  true  forests,  contain  much  excellent  sandalwood. 
This  and  a  noted  breed  of  hardy  ponies  form  the  chief  articles 
of  export.  Owing  to  the  deep  water  between  Timor  and  the 
Arafura  Sea,  the  fauna  of  Timor  presents  scarcely  any  AustraUan 
types  beyond  a  marsupial  cuscus.  The  few  mammals,  such  as 
deer,  civet,  pigs,  shrews  and  monkeys,  as  well  as  the  birds  and 
Insects,  resemble  ordinary  Malayan  forms. 

Timor  consists  of  a  core  of  ancient  rocks  (Archean?}  upon  which 
rest  Permian  and  later  deposits  of  sedimentary  origin.  Volcanic 
rocks  arc  also  present  but  they  are  not  so  extensively  developed  as 
in  the  islands  of  the  Jayan  arc.  The  Permian  beds  consist  chiefly 
of  limestone  and  contain  numerous  fossils  similar  to  those  of  the 
middle  and  upper  divisions  of  the  Productus  limestone  of  northern 
India  and  the  Artinsk  stage  of  the  Urals.  The  best-known  locality 
b  the  bed  of  the  Ayer  Mati  near  Kupang.  These  rocks  were  origin- 
ally referred  to  the  Carboniferous  system,  and  similar  limestones 
have  been  recorded  in  many  parts  of  the  island.  Triassic  beds  with 
Halobia  and  Monotis  are  well-developed  in  Rotti  and  appear  also 
to  occur  in  Timor.  The  fauna  b  similar  to  that  of  the  Mooiterranean 
Trias.  Frsgments  of  Jurassic  rock  have  been  found  amongst  the 
volcanic  material  on  the  island  of  Rotti,  but  they  have  no(  yet  been 
discovered  in  situ.  The  Tertiary  deposits  form  a  fringe  around  the 
older  rocks,  and  in  some  places  this  fringe  extends  far  up  into  the 
interior  of  the  Island. 

The  bulk  of  the  popuUtion  is  certainly  Papuan,  but  intermingled 
with  Malayan,  Polynesian  and  other  elements  j  hence  it  presents 
an  extraordinary  diversity  of  phyncal  types,  as  is  clearly  shown  b^ 
the  portraits  figured  in  H.  O.  rorbes's  Naluraliit's  Wanderings  %n 
Ike  Eastern  Archipelago.  The  natives,  still  mainly  independent  of 
their  nominal  Dutch  and  Portuguese  rulers,  are  divided  into  many 
hostile  tribes,  speaking  as  many  as  forty  dbtinct  Papuan  and 
Malayan  languages  or  dialects.  Some  are  addicted  to  head- 
hunting, at  least  during  war.  and  to  other  barbarous  practices.'  In 
their  uma4uJi,  or  sacred  (tabooed)  enclosures,  rites  are  performed 
resembling  those  of  the  Polynesian  blanders. 

PoRTUCVESB  Timor  includes  the  neighbouring  Ule  of  Pulo  Kamb- 
ing,  and  has  an  area  of  about  7450  sq.  m.  Estimates  of  the  popula- 
tion vary  from  ^00,000  to  over  half  a  million.  Dilli,  on  the  north 
coast,  the  admmistrative  headquarters  and  chief  settlement,  is  a 
poor  little  place  of  some  3000  inhabitants,  containing  hardly  any 
Europeans  apart  from  the  oRicidls.  Macao  was  administratively 
united  to  Portuguese  Timor  till  1896,  and  still  pays  a  contribution 
to  the  revenue.  The  estimated  revenue  for  iQOi>i9oa  was  /s5,i96 
Xt72O0  from  Macap),  and  in  1905-1906  it  was  496.966 ;  tbeotimatad 
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expenditure  ma  £3it4A>'i&  tha  earlier  and  4lU>0  in  the  later  pefiod. 
Few  ships  visit  the  colony,  except  Dutch  vesseb  trading  w  the 
archipelaeo.  which  call  regubrly  at  Dilll.  Exports  (prtncipaliy 
coffee  and  wax)  are  valued  at  about  £55,000  annually,  and  imports 
at  about  the  same  amounc 

Dutch  Timor  has  an  area  of  a  little  over  5000  sq.  na  Kupang, 
the  chief  town  of  the  residency,  contains  some  8000  inhabitants, 
of  whom  145  are  Europeans  living  in  well-built  houses,  594  Chinese, 
and  43  Arabs.  In  agriculture.  European  pbnts  have  not  been 
successful,  and  of*  native  produets  the  supply  w  only  sufficsenc 
for  the  home  consumption.  The  export  01  sandalwood,  ponies, 
cattle,  pinang  nuts,  &c..  amounts  in  a  year  to  only  about  I8500U 
Dutch  Timor  gives  its  name  to  a  readency  comprising,  besides  its 
own  territory,  the  small  adjacent  isbnds.  Rotti,  Peman,  &c.,  the 
Savu  islands,  Sumba  or  Sandalwood  island,  the  Solor  and  Allor  gvonp 
of  islands,  and  the  eastern  half  of  Flores,  all  lying  between  8*  5' 
and  II*  5'  S.  and  no*  3' and  las*  15'  E,,  the  toul  area  bejog  17.698 
sq.  m.  It  b  divided  into  four  administrative  districts— Timor. 
Rotti  and  Savu,  Larantuica  (eastern  Flares)  and  Sumba.  Pop.  of 
the  residency  (1905),  308,500. 

It  is  possible  that  the  Portuguese  visited  Timor  before  the 
Spanbrds  did  so  in  1522.  They  were^  at  any  rate,  established  on  the 
island  when  the  Dutch  expelled  them  from  FLUpang  in  1613.  During 
the  i8th  century  the  two  powers  came  frequently  into  conflict ;  and  in 
1859  their  boundaries  were  settled  by  treaty.  Thb  treaty  was 
replaced  by  one  signed  at  Usbon  in  June  1893.  The  old  treaty 
had  proved  irksome  in  many  ways,  espccblly  as  it  left  portions  of 
the  territory  belonging  to  protected  chieftains  of  each  power  as 
eacbves  within  the  boundaries  of  the  other.  Thb  led  to  frequent 
disputes,  and  a  mixed  boundary  commission  was  therefore  appmntcd 
under  the  new  treaty  and  determined  more  satisfactory  boundaries. 
The  new  treaty,  moreover,  stipubtes  that  all  future  disputes  shall 
be  referred  to  arbitration.  Equally  important  is  the  oeclaration, 
signed  at  the  same  time,  that  either  power  would  favour  the  subjects 
01  the  other  in  granting  concessions,  Ac,  to  the  exclusion  of  all 
others.  Thus  Portugal  and  Holland  secured  the  exclusive  ponwuinn 
of  Timor  to  themselves. 

See  P.  A.  van  der  Lith,  Nedertands-Indii  (Leiden,  1893-1804). 
H.  O.  Fofbes,  A  NeimratisVs  Wanderings  in  the  Eastern  Arekipeta^ 
(London,  1885) ;  and  other  general  works  (cf.  Malay  Archi  fblago). 
Some  of  the  probbms  connected  with  the  physical  features  of  Timor 
are  discussed  in  H.  Zondervan's  "  Timor  en  de  Timorccsen,*'  Tijdsekr. 
A  ardr.  C'en.  ( 1 888) ,  vol.  v.  (with  bibliography) ;  K.  M artin  and  A.  Wich- 
mann.  Sammlungen  des  geehgischen  Reiensmuseums  (Leiden,  i88f-> 
1884) ;  A.  ^Vicbmann,  "  Bcricnt  liber  dne  Reise  nach  dem  indischen 
Archipel."  Tijdsckr,  Aardr.  Cen,  (i890>i8q2),  with  sketches  of  Timor, 
map.  &c.;  A.  Rothpletx,  Die  Perm-,  Trias-,  und  Jura-Farmatien 
auf  Timer  und  Rotti  im  indischen  Archipel,  Palaeontographica  (1892) 

»>.  57'io6.  There  b  a  summary  of  Rothpletx's  results  in  Amerieam 
atumlisl  (1891).  xxv.  959-962.  For  the  remarkable  flying  survey 
of  the  south  coast  by  the  commandant  of  the  Siboga  expedition, 
excrforing  the  deep  seas  and  fauna  of  the  archipelago,  see  BuUetin 
(no.  351  of  the  Maatschappij  ter  bevordering  van  het  natnurkun 
endertoik  der  N.I.  Koloniin;  K.  Dores,  "  Apontametttos  pan  urn 
diccionario  chorographico  de  Timor,"  Bal.  Soc  Ceog;r.  Idsbvm  (1901). 
vol.  jdz* 

TIMOR  tAUT  ("Seaweed  Timor";  Dutch,  Timor  Uoefi, 
Tenucber  or  Tenuibar,  a  group  of  blanda  in  the  Malay  Archi- 
pelago, S.W.  of  the  Am  Islands,  between  6**  20'  and  8^  30^  S., 
and  130*^  40'  and  132*^  5'  £.  By  the  Dutch,  in  vdiose  residency 
of  Amboyna  they  are  included,  they  are  politically  divided  into 
two  dbtricts;  Larat,  including  the  inhabited  isbnds  of  Larat, 
Vordate,  Mclu,  and  Maro,  together  with  many  uninhabited 
isbnds;  and  Sera,  including  the  Sera  Isbnds,  Selaru,  and  the 
southern  part  of  Yamdena,  all  inhabited.  Only  Yamdena 
and  Selaru  are  by  the  natives  called  Timor  Laut;  all  the 
others  they  call  Tenunbar.  The  group  u  in  the  main 
coralline.  Vordate,  Molu  and  south-eastern  Yamdena  have  a 
maximum  height  of  S20  ft.;  the  rest  are  low  and  flat,  except 
Laibobar,  apparently  a  volcanic  islet  on  the  west,  which  has  an 
extinct  crater  200Q  ft.  high.  Yamdena,  the  brgest  island,  has 
an  area  of  about  xioo  sq.  m.;  the  rest  together  about  looo. 
Ritabel  in  Larat  b  the  only  safe  roadstead  during  the  east  and 
west  naonsoons.  The  fauna  includes  buffaloes,  a  marsupial 
cuscus,  some  bats,  the  beautiful  scarlet  lory,  rare  varieties  of 
the  ground-thrush,  honey-eater  and  oriole.  The  population  is 
estimated  at  about  19,000.  The  aborigines  are  Papuans,  but 
much  mixed  with  Malayan  and  perhaps  Pdynesian  elements. 
They  are  a  fine  race,  often  over  ^  ft.  tall,  noted  for  their 
artbtic  sense.  In  other  respects  they  are  pagans  in  a  low  state 
<A.  cullusie,  mostly  divided  into  hostile  communities  and  addicted 
t«  piracy.  The  only  me^aa  of  wbabteoce  b  primitive  sgriculiure 
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OB  ft  poor  soil,  turtle  and  trepani^  fiahety'tnd  c«ttl&>retring. 

The  yearly  export  (trepang,  turtle  and  kamuning  wood)  is  valu^ 

ftt  only  £850  to  £i65a  '    . 

See  H.  O.  Forbes*  "  Three  Months*  Explorations  ia  the  Teninibar 
Islands,"  in  Proc  0/  Roy.  C*^.  Sac.  (i8fiU);  J.  G.  Riedel.  He  sluik  m 
kroishari§t  rassen  tusuhtm  SeUbes  tn  Fi^ma  (1886);  W.  R.  van 
HoSvell,  "Tanimbar  en  Timor  Uoet-Eilanden/*  In  Tijdscknfi 
Baianan  GeneoUchaf  (1889),  vol.  sbtiii.;  J.  D.  Caiaon.  **  On  Cranial 
Characters  of  the  Natives  of  Tunor-Laut^"  JMtm.  Antkrap,  imtU, 
xiii.  386. 

TIM0THEU8,  Athenian  statesmaa  and  genecal,  sod  of  Conon, 
the  restorer  of  the  wails  of  Athena.  Fiom  jyB-rSS^  B«c.  he 
frequently  held  command  in  the  war  between  Athens  (in  alliance 
with  Thebes),  and  Sparla.  The  object  of  Athens  was  to  revive 
the  old  confederacy  (see  Deuan  Icagto,  S  B)»  asd  to 
regain  command  of  the  sea,  and  in  575  Tiinotheus  waa  sent  with 
a  fleet  to  sail  round  Pdopennesus  by  way  of  demonstration 
against  Sparu.  He  gained  over  Cephallmia,  secured  the  friend- 
ship of  the  Acamanians  and  Molossians,  and  took  Corcyra,  but 
used  his  victory  with  moderation.  Want  of  funds  and  jealousy 
off  the  Tbebans  led  to  a  short  peace.  In  373  Timotfaeus  was 
appointed  to  the  command  of  a  fleet  for  the  relief  of  Corcyra, 
then  beleaguered  by  the  Spartans.  But  his  ships  were  not  fully 
manned,  and  to  recruit  tljeir  strength  he  cruised  in  the  Aegean. 
The  delay  excited  the  indignation  of  the  Athenians,  who  brought 
him  to  trial;  but,  thanks  to  the  exertions  of  his  friends — Jason, 
tyrant  of  Pherae,  and  Aketas,  king  of  the  Molossians,  both  of 
whom  went  to  Athens  to  plead  his  cause— he  waa  acquitted. 
He  had  previously  been  supciseded  in  his  command  by 
Iphicrates.  Being  reduced  to  great  povery— for  he  had  pledged 
his  private  property  in  order  to  put  the  fleet  in  an  efiident  stale — 
he  left  Athens  and  took  service  with  the  king  of  Persia.  We 
next  hear  of  him  about  366,  when,  having  returned  to  Athens, 
he  was  sent  to  support  Ariobarzanes,  satrap  of  Phrygia.  But, 
finding  that  the  satrap  was  in  open  revolt  against  Persia^  Timo- 
theus,  in  conformity  with  his  instructions,  abstained  from  helping 
him  and  turned  hfs  arms  against  Samos,  then  occupied  by  a 
Persian  garrison,  and  took  it  after  a  ten  months'  sit^e  (366-65). 
He  then  took  Sestus,  Criibote,  Torone,  Potidaea,  Methone, 
Pydna  and  many  other  cities;  but  two  attempts  upon  Amphi- 
polls  failed.  An  action  was  brought  against  him  by  ApoUodorus, 
the  son  of  the  banker  Pasion,  for  the  return  of  money  lent  by  the 
father.  The  speech  for  the  plaintiff  is  still  extant,  and  is  attri- 
buted (though  not  unanimously)  to  Demosthenes.  It  is  interesting 
as  showing  the  manner  in  which  Timotheus  had  exhausted  the 
laige  fortune  inherited  from,  his  father  and  the  straits  to  which  he 
was  reduced  by  his  sacrifices  in  the  public  cause.  In  358  or  357, 
the  Athenians,  in  response  to  a  spirited  appeal  of  Timotheus, 
crossed  over  to  Euboea  and  expelled  the  Thebans  in  three  days. 
In  the  course  of  the  Social  War  Timotheus  was  despatched  with 
Iphicrates,  Meneslheus.  son  of  Iphicrates,  and  Chares  to  put 
cfewn  the  revolt.  The  hostile  fleets  sight^  each  other  in  the 
Hellespont;  but  a  gale  was  blowing,  and  Iphicrates  ^nd  Timo- 
theus decided  not  to  engage.  Chares,  disregarding  their  opposi- 
tion, lost  many  ships,  and  in  his  despatches  he  complained  so 
bitterly  of  his  colleagues  that  the  Athenians  put  them  on  their 
trial.  The  accusers  were  Chares  and  Aristophon,  both  men  of 
notoriously  bad  character.  Iphicrates,  who  had  fewer  enemies 
than  Timotheus,  was  acquitted;  but  Timotheus^  who  had  always 
been  disliked  for  hh  arrogance,  was  condemned  to  pay  a  very 
heavy  fine.  Being  unable  to  pay,  he  withdrew  to  Chalcis,  where 
he  died  toon  afterwards.  The  Athenians  showed  their 
repenunce  by  remitting  the  greater  pert  of  the  fine  to  his  son 
Conon.  His  remains  were  buried  in  the  Ceramlcus  and  statues 
erected  to  his  memory  in  the  agora  and  the  acropolis. 

See  Life  by  Cornelias  Nepos;  Diodorus  Sk^ulus  snr.,  acvi.:  Isoctates, 
D4    permulatiotu;     Pseudo- Demosthenes,    Adoersut     riimif  ii  swi 
C.   Rehdanti,    ViUie  IphkraHs,  Chabriat,   Tiwtoihei  (1845):  and 
especially  Holm.  Hisk  cf  Cruet  (Eng.  trans.,  voL  tii.). 

TIMOTHEUS,  an  Athenian  sculptor  of  the  4th  century  b.o, 
and  one  of  the  artists  employed  on  the  Mausoleum  of  Hali- 
camassus.  An  Ascription  at  Epidaurus  shows  that  he  was 
employed  to  furnish  modeb  for  the  pedimental  sculptures  of 


the  temple  <tf  Aesculapius  on  that  site,  and  to  execute  In  maiUe 
the  eKtemal  deeoratlons  (acroteria)  for  one  of  the  gables.  Con> 
sidenUe  remains  of  the  acroteria  and  the  pedimental  figures 
have  been  discovered  (see  Greek  Ast,  fig.  44;  and  Epidattrus). 

TIMOrHBUS,  of  Miletus  (c.  446-35?  B.C.),  Greek  musidan  and 
dlthyrambic  poet.  He  added  one  or  more  strings  to  the  lyre, 
whereby  he  incurred  the  displeasure  of  the  Spartans  and  Athe- 
idaas  (E.  Curtius,  Hitf.  of  Crwce,  bk.  v.  ch.  s).  He  composed 
musical  works  of  a  mythological  and  historical  character. 

Fragments  In  T.  Bergk,  Podae  tyrici  gnuei.  A  papyrus-fragment 
of  his  Ptnians  (the  oldest  papyrus  m  exbtence),  diaoovered  at  Abusir 
has  been  edited  by  U.  von  Wilaniowitx-Mdiiendorfl  (1903).  with  dis- 
cussion of  the  noroe,  mecre,  the  number  of  strinn  of  the  lyre,  date  of 
the  poet  and  fragment.  See  V.  Strazzulla.  7.  rtrstant  dt  Eschilo  ed 
U  noma  di  Timoteo  (1904);  S.  Sudhaus  in  Rhein.  Mus.,  Iviii.  (1903), 
p.  48] ;  and  T.  Reinach  and  M.  Croiset  in  Rmu  d»s  itudes  uecquts, 
xvi.  (1903).  ppi  63.  333. 

TnOTHT  or  TniOTBEirt,  in  the  Bible  (Acts  xvl.  i,  xvil.  14, 
&c.),  a  Lycaonian,  the  son  of  a  Gentile  father  and  a  Jewish 
mother,  Eunice  (2  Tim.  i.  5),  was  bom  at  Lystra,  and  was  already 
a  member  of  the  Christian  Church  there  at  the  time  of  Paul's 
second  visit.  He  took  the  place  formerly  occupied  by  John 
Mark  In  Paulas  company,  and  in  deference  to  Jewish  feeling  was 
circumcised.  He  accompanied  the  apostle  on  many  of  his 
journeys,  and  was  employed  by  him  on  important  missions 
(r  Thess,  iii.  2;  1  Cor.  iv.  17,  xvi.  10).  Paul  speaks  of  him  as 
his  **  son,"  and  this  (see  Phil.  ii.  22)  refers  to  loyal  service  rather 
than  to  spiritual  parentage.  He  was  especially  interested  in 
the  Macedonian  churches,  which  he  helped  to  found.  His 
name  is  assodated  with  that  of  Paul  in  the  opening  salutations 
of  both  epistles  to  the  Thessalom'ans,  the  second  epistle  to  the 
C^orinthians,  and  those  to  the  Philippiaas  and  CoIoMians.  He 
was,  therefore,  with  Paul  at  Rome.  At  a  later  date  he  Is  men- 
tioned in  Heb.  xiii.  23  as  having  undergone  imprisonment,  but 
as  having  been  released.  On  the  basis  of  the  epistles  of  Paul 
to  Timothy,  Timothy  is  traditionally  represented  as  bishop  of 
Ephesus,  and  tradition  also  tells  that  faesuffered  under  Domitian. 
His  martyrdom  is  celebrated  on  the  34th  of  January  in  the  Latin 
Church,  on  the.  22nd  in  the  Greek. 

The  apocryphal  Ada  Tim^thei  (Greek  and  Latin)  have  been  edited 
by  Uscner  (Bonn,  1877)  ;cf.  Lipstus,  Apckr.  Aposkdetsekkhtem  (1884), 
u.  3. 

TmOTHT.  RRSr  EPISTLE  TO.  This  book  of  the  New 
Testament  ia  really  a  pastoral  letter  upon  church  order,  addressed 
by  the  apoetlePaul  to  the  Asiatic  Christian  communities  in  and 
round  Ephesus  (i.  3).*  The  object  of  the  writing  is  stated  in 
iii.  25:  rut  i^  kr  ocx^  tfcoC  dvaarpi^o^cu.  It  is  thrown  into  the 
literary  form*  of  a  letter  from  Paul  to  his  lieutenant  Timothy, 
but,  as  the  closing  salutation  indicates  (vi.  31,  "  grace  be  with 
you,"  bfiSy),  the  writer  really  has  the  Church  in  his  mind  all 
through.  The  Pauline  standard  of  doctrine  is  set  up  (i.  3-20) 
as  the  norm  of  thought  and  practice.  This  trust  and  tradition 
is  to  be  maintained  throughout  the  churches.  It  involves,  the 
writer  proceeds  to  argue,  the  proper  conduct  of  public  worship 
(ii.  I  seq.,8  scq.),and  the  proper  qualification  (or  episcopiiWl  2  seq.) 
and  diaconi  (iil  8  seq.).  The  finale  of  this  section  (iii.  15-16) 
leads,  by  way  of  contrast,  to  a  sharp  prophetic  wamhig  against 
contemporary  errorists  (iv.  i  seq.),  with  advice  upon  the  proper 
management  of  various  classes  of  pe^le  within  the  Church 
(v.  X  seq.).  Spedal  attention  is  given  to  the  ccdesiastical 
"widows"  (3  seq.)  and  to  presbyters  (17  seq.).  After  a 
word  on  slaves  and  masters  (vL  x*2),  the  epistle  recurs  to 
the  enrorista  (vi.  3  seq.),  pasang  into  a  warning  against  wealth 
(6  seq.)  and  an  impressive  dosing  charge  (11  seq.).  The 
writmg  closes  with  the  i>  xAptJ  M<^*  Mi»'  of  verse  21.  The 
context  and  contents  of  vi.  x7-aia  suggest  that  it  is  a  later 
interpolation,  such   as   writings  on  church    disdpline   were 

^The  same  motive  occurs  ia  the  preface  to  Irehaeus's  treatise. 
Adt.  Jaut. 

'The  opposite  view,  which  indsts  upon  the  definite  character 
of  the  pastorals,  is  ably  sUted  by  A.  Kue^  in  Aus  Schfijt  und 
Ceuhuhte  (1898).  pp.  59-108.  Otto  and  Kofiing  attempt  to  refer 
^ofitv6/i»et  (i.  3)  to  Timothy,  not  to  Paul,  and  in  this  way  to  refer 
the  situatMU  to  Acu  xix.  32;  but  this  is  exegetically  untenable. 
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putkokrly  tipoud  to  (HmiKk).    Tbdr  iDOCiuiie  cbancur 

ulunlly  pmnilled  later  gCMreliaut  lo  bring  than  Dp 
'  to  due,  tad  acciclkiDi  of  thi*  kind  my  be  iiupecled  la 
tTiin.iiii-ij,v.i;-Jo(ii»),vi.  17-11, •swell »»  in  Til.  i.  j-fl. 
Olbei  vene),  like  lii.  ii  and  v.  ij,  have  all  ibe  tppttnaa  of 
misplaced  glosses,  peibaps  Irom  tbe  maigin.  When  vi.  m-si 
ii  ttiiu  taken  ai  a  later  addiiion,  it  bccomei  poaaible'to  kc  In 
the  relercDCe  la  imBiam  litE  iMtuvfyiMi  ytiiamii  ito  tUuBCO 

AIlemptB  have  been  made  by  ume  crltica,  paitimlariy  Hesse 
IDit  EMiUhmt  if  menial.  HirteHbriiJi,  i£S«i  1  i-is,  i8-)0. 
iv.  i-i6,  vL  3-i6,  to  acq.)  and  Kinke  (Prakl.  tluel.  Kmmtnlar, 
i»87,  1889:  «-L  J  acq.,  iS-m,  ii.  i-io,  iv.  11,  v.  i-3,4imS, 
ii-ij.  i(r>3,  94  >eq.,  written  to  Timotby  from  Corinth;  t>l. 
lJ-17.  >ii-l*-i6,iv.  i-ii,  i]-i6,  ii.  i»-is,  V.  7se<i.,  vt  17-ig, 
1.  s-ii,  vi.  ic-16,  aoieq.,  written  fnun  Caoarea),  to  diaentangle 
one  or  more  original  ootea  of  FauHrom  thd  autuequcnt  additioni, 
but  Ibe  coropaialive  evcaneaa  of  the  style  doea  not  lavour  such 
uatysea.*  Tbey  have  more  relevance  and  point  in  a  Tim. 
than  in  i  Tim.  P.  Ewald,  in  his  Probaliilia  btli.  d.  Tat  da 
I  Tim.  (1901),  fails  badi  upon  the  bypotheaia  of  tbe  papyri 

L  13-17  origLnally  lay  between  i.  3  and  i.  s,  while  iii.  14-iv.  10 
haa  been  misplaced  from  after  vi.  3.  But  bi>  keen  criticism  of 
Reueand  Knokeis  moce  succfsslul  than  his  positiveeiplanation 
of  the  leitual  phenomena,  and  a  more  thorough  .going  process  of 
literary  Clilicism  ia  necessary  in  order  to  aolve  the  piolilems  ol 
the  epistle.  Its  irregular  characier,  abrupt  cooneiiooi  and  loose 
ttansitions'  are  due  lo  the  nature  of  the  sLbject  ratbei  thin  to 
any  maleHal  disarrangement  ol  iu  paragraphs. 
The  pbenonena  o<  Byle  have  to  be  viewed  in  ■  broad  Kglit. 

All — _ .^^  ^  made  for  Ibe  ttiffeieiiceol  vocabulanr  prodaeed 

f  Bubject.    The  evidence  of  Avaf  <AHi>b«  ia  atwaya  to 


AUowaa. 


iudee . 


H)  hard  and  fa 


.   Yet  such 


-,-  -teaninit  the literarvJudEnient  that  L. 
ne  from  PiiA'%  pen.  Tbe  words  and  phraii 
:o  the  panorals  and  the  leM  of  the  Paulir 


11  of  flyle  n 


betrays  the  cbaracleiulici  1^  his  later  miliat  in  eipmsioni  u  «el 
as  la  ideas.'  Thui.  of  174  words  which  ocoit  in  the  paaoals  den 
(o(  an  the  Kn  Tntamcnt  writingi),  97  are  fonigii  to  the  SF[«aagln 
•ad  lie  to  Ilia  R«  of  the  Pauline  letten.  TMs  pmpanion  o 
ttr^  *JMi^a  is  eitmnely  kafiep  wlim  .  -  ■  '  - 
iiiaJtenintoac" '~^  ---".--•-— -^- 


atiatj  and  its  aigbiAcono 


iieplaced   by   0 

number  of  Paulioe  v^di  are  enlir^y  at 

•anirfai.  ii4jfo»,  W/*,  jiujila.  Tutitra,  nKtir,  Tvattmir,  cruw. 
&c.).  Nor  is  this  by  any  means  all.  "  Difcience  in  vocabu- 
lary  may  be  partiafly  explained  (though  only  panialiy  in  thin  case) 
bydUHereimodnbiea-matteiandetdatei  bu.  the  me  of  pirrides 
it  one  of  the  *ott  'iV-m-t  of  liiemy  teats.  The  chanee  in  the  use 
of  particka  and  tbe  fionipaTative  canty  of  the  definite  aiiicle  fonn. 
together  with  the  etart^nidivetifence  in  vocabulary,  tl]e  chlelKround 
of  our  pwpleaity"  (Chnk  QKrUrly  Aiuv.  190J,  pp.  418  irq.), 
Psulint  panfcke  Ul»  4m.  *■*.  Mr'.  *•'•"•  t-^   t**  and  rii 

■When  (he  literary  intccrity  of  the  epiitl*  Is  m^ntained  this 
alhiiiiin  nanifdly  drops  to  tbe  (lound,  unce  the  use  of  the  epistle 
by  PolTcarp  role*  the  earlis-  coniecnm  el  Bau  and  otbeis  (who 
nude  the^atocab  aoti-Maickioite}  out  of  toutl :  be^des.  paiogcs 
like  L  7  (Titua  i.  10, 14)  would  not  apply  to  (he  Mardooltea.  Dr 
Hon  (Jwlafiltr:  Ckruftrtiiti*,  pp.  111  seu;]  prefers  lo  group  both  the 
Uw'T'An'  (cf.  Rom.  U.  so)  and  tbe  irrMnats  Jewish  casuistical 
dscWona,  A»  Tmrni^trl^  of  L  4  aal  1%.  m.  9  bemgthe  le^ndaiy 
paJigwa  d  Jewish  bents,  •wh  as  are  pRwdnoit  in  Phila  and 
the  Book  of  JulHlasa.  CI.  Wohteabtii.  pp.  30-36.  and  on  tbe  other 
tide  XlOpin' in  Zcib.  All' Bbi.  Ilulgiii  (1901),  pp.  339  seq. 

>  Hhk'i.  In  nanienbi.  Is  thipntckcd  on  th*  aMtnnpilan  th^  the 
ha  dated  onder  Marcus  Aunliua. 
■  alBHst  Skt  ■  llos>J,Kt       "    ' 

tn  tfiF  pwwritng  naMftpha. 

•So  tbejiUkif^  T.  Nlfclf  (Sir  Wrtuluil, 


^aavwi   tht  hnlia.  •«*  ia  raitoiid  by  ar*.  wUa  pa^MitkH 

*■  'it'  VfHfv  and  *fi   (accua.)  drop  out  entinl)'. 

A  nomher  of  Lathiiau,  uieumpled  in  tbe  rest  of  Paui'a  eirisila, 

occwwithLithtpaslonlsi  whotefamilitsoiiKww.    ' 

eomnme  sHtA  fnfm  eoapcudcd  with  4-ptiv> 

onerie  witk  ethn  tj.  rf 

I  naniag  is  iu-PhiIbi  u  TI 

of  syntax  oonobocaie  the  in 


o(  the  Paulina  let 

...  the  eUuH  an  nardialled  tonthec,  am 
to  parallelism     (Ughtloot,  Bittical  Biayi,  f 


I  then,  mon  capecially  when  the  chaiacterialie  coiwep- 

31  of  the  pastorals  an  uken  into  accmiu.    Nor  can 
that  the  chancterisic)  of  the  pastorals  are  those  o( 

e^,  the  oHi?  privm'we  hS^^™hl£dTMiiK.S5 
ces  gf  the  special  diaion  eihibitad  ia  the  epiMles  to 


le,  throughout  tbe  pastorals,  and  especially  in  1  Tim., 
ih  Kxi  ol  a  wider  acquainunce  with  Gi«k  Hteratuie' 

ih  detected  in  tbe  Idlers  at  PsuL   Afhniiiea  to  Kinanh 

(c  u  in  Ziidcin/l  /lif  BUI.  r*«(«t«,  igtu,  40-S8)  ud 

to  4  ■■  well  ■>  to  1  Maccalx*)  are  not  impiobable. 

1  Tim.  alio  Eivn  cleaTest  eAprcSHOn  to  the  author's  eccleaasticat 
and  docoind  views.  The  objective  taat  □!  wUra  has  beiun  to 
overpower  the  nib^stive.  Christiaiiity  is  hecomina  more  and 
more  a  "  form  of  sound  words,"  a  cryitajLzcd  creed.  w^Heteschii^ 
is  the  vital  prunt.  The  deep  conceptions  of  Paul,  vis.  the  fatherlv 
love  ol  Cod,  ihe  laith-myniosm  of  tlie  Chtiituin'.  relation  lo  Christ, 
and  the  inward  viineia  of  the  Spirit,  fall  into  the  hacketDund, 
while  unusual  prDoiiimicB  is  astigued  to  the  n»re  taoBible  uid 
practical  teats  01  Chrisiiaiuty, 

Ot  alt  the  paslotah,  1  Tim.  is  furthut  fTopi  Paul.'   The  author 

material  to  tall  hack  upon.  The  epistle  it  not  a  com^lion  from 
the  (WO  otheri  (at  Schleiermacber  iWghl).  but  it  seems  10  denote 
a  sUghlly  bus  staje."  Many  oHka  thnfoFt  Iu,  De  W«t«. 
Maniold.  Rruss.  Bnickner,  Plleiiieter,  von  Solen  ,McGi{lect,  S.  David- 
son. Boarquin,  Clemen  and  JDlicber)  conclude  ihat  the  patlimis 
were  written  la  (hia  order  (>  T^m.,  Titut,  i  Tim.).  When  the 
epistles  wen  amnged  for  the  canon,  it  was  natunl  to  put 
1  Tim,  latti  than  the  other  (wo,  Hnce  iu  tening  sHsicd  to  imply 
the  cloie  of  Paul  t  career,  Itt  literary  priority  it  conftrmed  t* 
several  rctembUnces  between  it  and  PhilippUm,  the  last  of  PauPi 
cpiKlcs  (c.{.  iiaxivii  iv.  G-l>sXl«>  Phjf,  L  33,  and  rrMMfu 
iv.  6-PhQ.n.  IT). 

rim.  aco 

past  aniiitmSnt  (Upiig,  iBjil'  full  and 
.   _ jysa«pub1iahedbyKfllliii,Bni.B™/PoL. 

vativenandpoint.byUddonflim).  Two  ot  hw  easayi  appeared  hi 
tbe  eariy  pari  of  last  century,  by  Biedf haua,  Spmimn  ctanalinimm 
dtwrbu  lra(\niK.tl  nniirilmi  Hindi  Jmnlkfm  prima  a*  Tim. 
ifvUia  Piudifa  obmii  (1810)  and  A.  Cuitius,  Dt  limferi  «w  trim 
tpuL  Ttm.  corah  nl  (iSaS).  In  (he  dlAcult  isssanlv.  in.Viih 
quotations  seem  lo  be  ranked  at  from  «  w«*«.  In  which  can  the 


(1561),  Heghutiut,   ComtnzHjcriui 
iti  ail  Tua  (pHMsB  (1643)  and  M.  G.  E.  Lk<,  PomU  rpiMiia 


loyed 


'.    OnitirVasappliEif  taCod,  cf.Wagn- 
ml.  WiSL.  <i9ns),  pp,  ail  teq, 

lUed  "  Lucan  ''^jealuret  (cf,  HolumSDn.  pp.9>  seq,.and 
n  Thtataiisclu  XMamilaiifn,  1893,  pp.  IJJ-iJS)  have 
31  Luke  may  have  been  Ihe  amaauentu  (cl.a  Tim. 
■en  the  author  ol  the  pastorals. 
i.  1 1  (d.  Plut.  UmiL  OM,  13).  ii-  J  {cf.  Thue.  a.  61  i  Xen, 
6,  B):  1  Tim.  iL  17  id.  Pfni.  1/otal.  6-  "  ■  - 


,(i.  Plut,  'jS^ 

iqI  nTsri>l»  W™  wi»*pi»B»,  for  triih 
s  /VnSafnai.  346  C),  I.  19  (cf.  Galen,  i. 

j«»l««sl-"eametogria(").vi.sfcf.Phil. 

sufv.lj.  Jfsnl.wBwhh  Plato's  Pralaisru,  31^. 

•  Even  ilngulstk^  Titus  and  i  Hm.  are  doter  to  one  another 
than  titber  to  a  Tba.  The  latttr  haa  no  allusion  to  tbe  ssAk 
tnm,  fts  twtslilaskalUn'tlie  lirfitfai.<l.*s..ae.,ottheo^B«.and 
coataiiB  oH  or  two  apedfie  pbtasea  a(  ita  ovm.  i  lui..  lika 
Ephetlana,  ia  ■  wtUk  whoae  lack  cf  gnedogt  and  h"  '  ' 


■"  nonnal  '*;    cf. ! 


phetlana.  ia  ■  «iMiis  whote  ^k  of  gnedogt  and  nMral 
rint  to  tbe  liraainaa  ol  BB  encydksl  or  Cnholk  epull*. 
■For  detalla,(f,  Eltcy,  B»,  Sngi-9094.    0(  tbe  fim  "U 
siadnta,"  three  oimr  ki  t  Tfanit  ihtse ' ■  — '— ' — 

*&>i  Uoir^cal  fricnitn(s  stub  aa  lbs  U ., ,  .  . 

iiL  16,  a  formula  of  contcaiion  vrit(en  b  tDaU  short  pola 
KlOppec  in  ZtOxltrifl  }tr  viii.  Dvalsfie.  1901,  pp.  JJfi  tsq.i. 


UtbFul 


id  leliaritms  (any 
otatun  lit  <  Tin. 
■U  short  oola  (cL 
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•econd  (cf .  Luke  x.  7)  goes  back  to  either  Luke's  gospel  or  its  source 
&t  this  particular  point.  The  hypothesis  that  a  saying  of  Jesus  is 
loosely  added  here  to  an  Old  Testament  citation  is  very  forced,  and 
the  inference  is  that  by  the  time  the  author  wrote.  Luke's  gospel  was 
reckoned  as  ypo4i.  This  would  be  explicable  if  Luke  could  be 
assumed  to  have  been  the  author,  in  whole  or  part,  of  the  pastorals. 

C/rMx.) 

TIMOTHY,  SECOND  EPISTLE  TO.  In  this  book  of  the  New 
Testament,  after  a  brief  thanksgiving  for  the  faith  of  Timothy 
(t.  I'S))  i^ul  is  represented  as  warning  him  against  fake  shame 
(6  seq.)i  adducing  his  own  example  and  that  of  Onesiphoms. 
The  need  and  the  reward  of  endurance  arc  then  ui^d  (ii.  1-13), 
and  Timothy  is  btddoi  to  adhere  in  his  work  to  the  Pauline 
gospd  against  the  seductions  of  controversial  and  immoral 
heretics  (ii.  14  seq.).'  The  praaices  of  the  kitter  are  pungently 
depicted'  (iii.  i-if);  Paul  reiterates  his  opening  counsels  (10  seq ) 
and  then  closes  with  a  solemn  charge  to  personal  faithfulness. 
A  note  of  personal  matters  concludes  the  epistle  (iv.  6*22). 

The  last  verse,  with  its  two>fold  greetmg  (  6  Kitptos  fterd  rw 
TV«tviaT^  aou,  i|  X^v  ^'  if/Mi^),  shows  unconsciously  but 
plainly  that,  while  the  epistle  professes  to  be  a  private  letter  to 
Timothy,  it  is  in  reality  addressed  to  a  wider  circle,  like  x  Tim. 
and  Titus.  But  its  composite  origin  is  also  dear.'  Thus  iv. 
6-2 2a,  which  is  certainly  authentic,  is  not  homogeneous  in 
itself,  the  situation  of  verses  6-8  hardly  agreeing  with  that  of 
9  seq.,  while  verse  ix  ("  Luke  alone  is  with  me  ")  cannot  have 
been  written  at  the  same  time  as  verse  2X.  Various  schemes  of 
analysis  have  been  proposed  to  account  for  this  and  other 
passages  of  the  same  nature  in  the  epistle,  e.g.  i.  x5«-x8,  iii.  xo  seq. 
But  the  general  result  of  such  reconstructions  is  tentative.  All 
that  criticism  has  succeeded  in  establishing  is  the  fact  that  the 
author  had  some  rdiquioe  Patdinae  at  his  disposal,  notes  written 
either  before  or  during  his  last  imprisonment  in  Rome,^  and  that 
these  have  been  worked  up  into  the  present  letter  by  one  who 
rightly  believed  that  his  master  would  stoutly  oppose  the  current 
errors  of  the  age. 

3  Timothy,  like  x  Timothy,  reveals  with  fair  precision  the 
period  and  aim  of  the  writer  of  the  pastorals.  Evidently  (cL 
Acts  XX.  39-30)  the  Pauline  Christianity  of  Ephesus  was  im- 
perUled  seriously  during  the  last  quarter  of  the  ist  century. 
Its  very  growth  invited  attempts  to  weave  ascetic,  thcosophic, 
semi-Jewish  fancies  round  the  faith,  not  unlike  the  attempts 
often  made  in  modem  India  to  assimilate  Christian  and  local 
philosophies  of  religion.  Against  such  the  writer  argues  in  Paul's 
name,  as  Luke  had  already  done.  From  the  composition  of  a 
speech  in  Paul's  name  (for,  though  the  farewell  in  Acts  goes  back 
to  first-hand  tradition,  it  represents  the  author's  standpoint 
as  well  as  Paul's),  it  was  but  a  step  to  compose  letters  in  his  name, 
especially  on  the  basis  of  some  of  his  extant  notes.  A  genuine 
concern  for  local  Christianity  is  the  writer's  justification  for  his 
work,  and  any  idea  of  fraudulent  aims  must  be  dismissed  at 
once.*  *''  To  a  writer  of  this  period,  it  would  seem  as  legitimate 
an  artifice  to  compose  a  letter  as  to  compose  a  speech  in  the 

I  Bahnsen  gives  an  ingenious  analysis  of  this  section  in  the  epistle. 
In  ii.  8-13,  ii-  6  is  developed;  in  ii.  14-26,  ii.  4;  and  in  iii.  x-4  (8), 
ii.  5.  But  this  is  as  artincial  as  Otto's  attempt  to  classify  the  con> 
teats  of  the  epistle  under  the  three  notes  of  the  rwtvua  in  i.  7. 

*  On  iii.  6  see  the  fragment  from  Philo  quoted  in  Euseb.  Praep. 
Bcang.  viii.  it. 

' "  If  the  epistle  was  an  intctral  as  we  have  it,  its  genuineness 
could  scarcely  be  maintained  "  U^ughlln,  p.  26). 

<  Bacon  (JStory  of  St  Paul,  p.  iq>8)  and  Cfcmen  both  assign  part  of 
the  epistle  to  the  Caesarean  imprisonment,  the  former  disentangling 
Iv.  9,  11-18,  20-2ia.  22b,  the  latter  iv.  9-18.  Hitrig^had  already 
found  a  Caesarean  letter  in  i.  15,  iv.  13-16,  20-223.  One  great  point 
in  favour  of  such  theories  is  that  they  give  a  natural  sense  to  iv.  16, 
Paul's  first  defence  bcin^  that  befftre  the  Jews  or  before  Felix. 

•Cf  the  present  wnter's  Historical  New  Testament  (2nd  ed., 
1901,  pp.  619  seq.),  where  the  relevant  literature  is  cited^i  An 
adequate  monograph  on  ancient  pseudonymous  literature  remains 
to  be  written;  meantime,  further  refercpce  may  be  made  to  the 
older  essays  of  Mosheim  (Dissertatio  de  caussis  suppositorum  librorum 
inter  Ckristianos  saecvli  primi  et  secundi.  1733);  Bentley's  Disserta- 
tion OH  Phalarts,  pp.  80  seq.;  K.  R.  Kfistlin  s  article  in  Theol.  Jahr- 
bUcher  (1851).  pp.  149-221,  on  "  Derpseud.  Litteratur  der  &ltestert 
Kircbe  ;  and  A.  GOdemann,  in  uassiatl  Studies  in  Honour  of 
H.  Dritsler.  pp.  53-74  (New  York.  1894). 


name  of  a  great  man  whose  sentiments  it  was  desired  to  reproduce 
and  record;  the  question  which  seems  so  important  to  us,  whether 
the  words  and  even  the  sentiments  are  the  great  man's  own  or 
only  his  historian's,  seems  then  hardly  to  have  occurred  either 
to  writer  or  readers  "  (.W.  H.  Simcox,  Writers  of  the  New  Testa- 
ment,  p.  38).  The  address  at  Miletus  is  Paul's  Last  word  to  the 
Christian  elders  of  Ephesus,  warning  them  against  heresies 
(Acts  XX.  29  seq.)  and  solemnly  bidding  them  exercise  their 
disciplinary  duties.  The  Second  Epistle  to  Timothy  carries  on 
this  line  of  advice.  Here  Paul,  being  dead,  yet  speaks  through 
Timothy  to  the  local  Christians  who  are  exposed  to  sudi  xxus- 
chievous  tendencies  in  their  environment. 

Where  the  writer  has  hardly  succeeded  in  representing  Paul  is 
in  his  relations  to  Timothy.  One  mav  admit  that,  strictly  speaking, 
the  latter  at  the  age  of  about  thirty -hve  or  forty  could  still  be  callml 
vcot,  and  that  Paul  might  conceivably  have  termed  him  still  his 
Ti0>oi>.  But  the  counsels  addressed  to  him  seem  rather  out  of 
place  when  one  recollects  the  position  uliich  he  occupied.  To  a 
writer  who  desired  a  situation  for  such  advice  on  church  life  and 
doctrine  from  the  lips  of  Paul  to  his  lieutenant,  it  was  natural 
to  think  of  a  temporary  absence*  But  many  of  the  directions 
are  much  too  serious  and  fundamental  to  have  been  ^ven  in  this 
form;  one  can  hardly  imagine  that  Paul  considered  Timothy  (or 
Titus)  still  in  need  of  elementary  advice  and  warning  upon  such 
matters,  and  especially  on  personal  purity.  When  they  arc  re- 
garded as  typical  figures  of  the  later  episcopi  of  the  Church|  the  point 
of  this  emphasis  upon  elementary  principles  and  duties  is  at  once 
clear;  ^  they  outline  graphically  Che  qualifications  for  the  church 
offices  in  question. 

The  pressing  need  of  the  Church,  as  the  writer  conceives  it,  is 
to  maintain  the  true  Pauline  tradition  (3  Tim.  i.  13,  &c.)  against 
certain  moral  and  speculative  ideas.  This  maintenance  takes  the 
twofold  practical  form  of  (a)  adherence  to  formulated  statements 
of  the  sound  teaching  "  and  (6)  insistence  on  a  succession  of 
church  officials  (2  Tim.  ii.  1-3^  who  are  not  merely  to  {^reside 
but  to  teach.  The  last  point  is  significant  in  view  of  Didachfi 
XV.  X.  The  standpoint  of  the  author  is  practically  that  of  Clemens 
Romanus  (xlii.  seq.),  who  asserts  that  the  apostles  preached  '*  every- 
where in  coui  ^  '  ''  ^''~  '^  '-  ?--  — »---  -1-  — 
had  proved 
interests  of  disciplfne 
Paul's  lieutenants  possess-  the  central  deposit  of  the  apostolic 
faith,  and  have  the  duty  as  well_  as  the  right  of  exercising  the 
authority  with  which  that  position  invests  them. 

The  occasional  coincidences  between  the  pastorals  snd  Bamar 
bas  or  Clemens  Romanus  do  not  prove  anything  more  than  a 
common  miliai  of  thought,  but  the  epistles  were  plainly  familiar 
to  Polycarp,  who  alludes  to  x  Tim.  ii.  x,  vi.  7,  xo,  and  a  Tim.  ii. 
XX,  25,  iv.  10  (for  this  and  the  other  passages  from  Polycarp,  see 
The  New  Testament  in  the  Apostolic  Fathers^  X905,  pp.  95  seq.). 
This  indubitable  use  of  the  pastorals  in  Polycarp*  throws  the 
terminus  ad  quem  of  their  composition  back  into  the  first  decade 
of  the  2nd  century,  and  additional  confirmation  of  this  would 
be  forthcoming  were  the  evidence  for  their  use  in  Ignatius  more 

*  The  drawback  was  that,  if  Paul  was  soon  to  see  his  colleagues 
again  (Titus  i.  5:  I  Tim.  i..3)-,  such  detailed  advice  was  hardly 
necessary:  but  this  imperiection  was  inevitable. 

'  Th«^  post-Pauline  atmosphere  of  the  ecclesiastical  regulations 
Is  felt  most  plainly  in  the  references  to  such  sub-apostolic  features 
as  the  organized  register  of  "  widows."  The  lYltrxoroc,  the  ii^iooMM 
and  the  x4i^s  are  also  forbidden  to  contract  a  second  marriage. 
■  Such,  at  any  rate,  seems  the  fairest  interpretation  of  x  Tim.  iii.  3 
{McKoxm)  in  the  light  of  early  Christian  tradition,  for  although 
the  phrase  "  husband  of  one  wile  "  might  conceivably  be  intended 
as  a  prohibition  of  polygamy  or  vice  (» faithful  husband,  or 
sober,  married  man),  the  antipathy  to  second  marriages  (cf.  Jacoby, 
Neutest.  Ethik,  pp.  378  seq.)  is  quite  in  accord  with  sub-apostohc 
practice  It  is  almost  as  un-Pauline  as  the  assumption  that  every 
MoKo-nt  must  be  married.  Cf .  on  this  whole  subject  Hilgenfeld 
iZeitschrift  f&r  wiss,  Theotogie,  1886,  pp  456  seq.)  and  Schmiedel 
{Encrcl,  Biblica,  3x13  seq.) ;  the  opposite  position  is  suted  excellently 
by  Hort  {Christian  £cclesiat  1898  189  seq-)  and  Dr  T.  M.  Lindsay 
{Hibbert  Journal,  i.  166  seq..  and  In  The  Church  and  the  Ministry 
in  tite  airly  Centuries,  1903,  pp.  139  seq.). 

*  The  pastorals  soon  passed  into  great  favour  in  the  eariy  Church. 
Their  method  and  aim  were  entirely  congenial  to  the  rising  Catholic 
Church,  and  one  b  not  surprised  to  find  from  writers  in  the  East 
(Theophilus  of  Antioch,  Justin  Martyr)  and  West  (Irenaeus,  Ter- 
tuHian  and  the  author  of  a  Clement)  that  they  were  widely  read 
and  valued.  Absent  from  Marcion's  canon,  ttiey  were  included 
in  the  Muratorian,  where  they  appear  as  private  letters  ("pro 
affectu  et  dilectione  ").  See,  on  the  external  evidence  in  general, 
Zahn's  GeseMeMU  der  nevUsL  Kamons,  i.  634  aeq. 
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Mcoie.  Tlie  occaaloiud  flimflarities  of  thought  and  expression 
between  them  and  the  Lucan  writings  suggest  that  the  period 
ol  their  origin  lies  within  a  quarter  of  a  century  after  Paul's 
death,  and,  when  one  or  two  later  accretions  are  admitted, 
the  mternal  evidence,  either  upon  the  organisation  of  the 
church*  or  upon  the  errors  controverted,  uUies  with  this 
hypoUv 


Literature. — ^Special  monographs  on  this  epistle  by  Leo  (1850) 
and  Bahnsen  {Dte  sogenannten  Pastoralbnefe,  f  ^ier  2  Ttm  ,  1876) 
are  to  be  noted  For  a  textual  discussion  of  ii  19.  cf  Rescn's 
Patdtutsmus,  pp.  258-359.  The  allusion  to  the  ftifiKla,  MdXivra 
rAt  §uti0piu^Qs  (iv  13)  has  produced  a  wealth  of  discussion;  the 
latter  were  probably  pHgulares  membranett  sheets  (or  private 
memoranda  The  books  may  have  mcluded  the  Locia  or  Evangeli 
Scriptures  from  which  I  Tim.  v  18  is  quoted  (so  Kesch).  but  this 
is  a  mere  conjecture  Cf .  on  the  whole  question.  Birt's  Das  antike 
Buchweien,pp  50  seq  .  65.  88  seq  .  and  Nestles  Etnfuhrungin  das 
frtecktsche  iv  T.  (1899).  PP"  39  g^-  (J  MX.) 

TIMOR  {Timvr  i  Leng,  the  lame  TlmQr),  commonly  known 
as  Tameriane,  the  renowned  Onental  conqueror,  was  bom  in 
1336  at  Kesh,  better  known  as  Shahr-i-Sabz,  "  the  green  city," 
situated  some  50  m  south  of  Samarkand  in  T^ansoxiana.  His 
father  Teragai  was  head  of  the  tribe  of  Berlas.  Great-grandson 
of  Karacbar  Nevian  (imnister  oi  Jagatai,  son  of  Jenghiz  Khan, 
and  commander-in-chief  of  his  forces),  and  distinguished  among 
his  fellow<lansmen  as  the  first  con^^rt  to  Islamism,  Teragai 
might  have  assumed  the  high  mihtary  rank  which  fell  to  him 
by  right  of  inhentance,  btU  like  his  father  Burkul  he  preferred 
a  life  of  retirement  and  study.  Under  the  paternal  eye  the 
education  of  young  TlmOr  was  such  that  at  the  age  of  twenty  he 
had  not  only  become  an  adept  in  manly  outdoor  exercises  but 
had  earned  the  reputation  of  being  an  attentive  reader  of  the 
Koran.  At  this  period,  if  we  may  credit  the  Mtmoirs  {Malji^it)^ 
he  exhibited  proofs  of  a  tender  and  sympathetic  nature. 

About  1358,  however,  he  came  before  the  world  as  a  leader  of 
armies.  His  career  for  the  next  ten  or  eleven  years  may  be  thus 
briefly  summarized  from  the  Memoirs,  Allying  himself  both  in 
cause  and  by  family  connexion  with  Kuigan,  the  dethroner  and 
destroyer  of  Kazan,  chief  of  the  western  Jagatai,  he  was  deputed 
to  invade  Khorasan  at  the  head  of  a  thousand  hone.  This  was 
the  second  warlike  expedition  in  which  he  was  the  chief  actor, 
and  the  accomplishment  of  its  objects  led  to  further  operations, 
among  them  the  subjection  of  Khwarizm  and  Urganj.  After 
the  murder  of  Kurgan  the  contentions  which  arose  among  the 
many  daimanls  to  sovereign  power  were  arrested  by  the  invasion 
of  Toghluk  Timdr  of  Kashgar,  a  descendant  of  Jenghiz.  TimQr 
was  despatched  on  a  mission  to  the  invader's  camp,  the  result 
of  which  was  his  own  appointment  to  the  government  of  M&wari- 
Inahr  (Transoxiana)  By  the  death  of  his  father  he  was  also 
kft  hereditary  head  of  the  Berlas.  The  exigencies  of  his 
quasi-sovereign  position  compelled  him  to  have  recourse  to  his 
formidable  patron,  whose  reappearance  on  the  banks  of  the  Sihon 
created  a  consternation  not  easily  allayed.  Mawar&'lnahr 
was  taken  from  TimOr  and  entrusted  to  a  son  of  Toghluk, 
but  he  was  defeated  in  battle  by  the  bold  wamorhehad  replaced 
at  the  head  of  a  numerically  far  inferior  force  Toghluk 's  death 
facilitated  the  work  of  reconqucst,  and  a  few  years  of  perse- 
verance and  energy  sufficed  for  its  accomplishment,  as  well  as 
for  the  addition  of  a  vast  extent  of  territory.  During  this 
period  TimQr  and  his  brother-in-law,  Hosain — at  first  fellow^ 
fugitives  and  wanderers  in  joint  adventures  fuU  of  interest  and 
romance — ^became  rivals  and  antagonists  At  the  close  of  1369 
Hosain  was  assassinated  and  TimQr,  having  been  forc>«lly 
proclaimed  sovereign  at  Balkh,  mounted  the  throne  at 
Samarkand,  the  capital  of  his  dominions. 

The  next  thirty  years  or  so  were  spent  in  various  wars  and 
expeditions.  Hmflr  not  only  consolidated  his  niJe  at  home  by 
the  subjection  of  intestine  foes,  but  sought  extension  of  territory 
by  encroachments  upon  the  lands  of  foreign  potentates.  His 
conquests  to  the  west  and  north-west  led  him  among  the  Mongols 
of  the  Caspian  and  to  the  banks  of  the  Ural  and' the  Volga; 

*  The  pastorals  in  this  aspect  are  doicr  lo  CteBeos  Romanut 
than  to  Ignatius. 


those  to  the  south  and  south-west  comprehended  almost  every 
province  in  Persia,  including  Bagdad,  Kerbela  and  Kurdistan. 
One  of  the  most  formidable  of  his  opponents  was  Toktamish, 
who  after  having  been  a  refugee  at  the  court  of  TimCir  became 
ruler  both  of  the  eastern  Kipchak  and  the  Golden  Horde,  and 
quarrelled  with  Timflr  over  the  possession  of  Khwarizm.  It 
was  not  tmtil  1395  that  the  power  Of  Toktamish  Iraa  finally 
broken  (see  Monools,  Golden  Horde) 

In  1398,  when  TimQr  was  more  thail  sixty  years  of  age, 
Fariahta  tells  us  that,  "informed  of  the  ooramotions  and  civil 
wars  of  India,"  he  *'  began  his  expedition  into  that  country/* 
and  on  the  i3th  of  September  *'  arrived  on  the  banks  of  the 
Indus  **  HJs  passage  of  the  river  and  upward  march  along  the 
left  bank,  the  remforcement  he  provided  for  his  grandson 
Plr  Mahommed  (who  was  invested  in  Multan),  the  capture 
of  towns  or  villages  accompanied,  it  might  be,  with  destruction 
of  the  houses  and  the  massacre  of  the  inhabitaata»  the  battle 
before  Delhi  and  the  easy  victory,  the  triumphal  entry  into  the 
doomed  aty,  with  its  outcome  of  horrors — all  these  drcumstances 
belong  to  the  annals  of  India.  In  April  1399,  some  three  months 
after  quitting  the  capital  of  MahmOd  Toghluk,  TimQr  was  back 
in  his  own  capital  bt^ond  the  Oxus.  It  need  scarcely  be  added 
that  an  immense  quantity  of  spoil  was  conveyed  away.  Accord- 
ing to  Clavi  jo,  mnety  captured  elephants  were  employed  merely 
to  carry  stones  from  certain  quarries  to  enable  the  conqueror 
to  erect  a  mosque  at  Samarkand.  The  war  with  the  Turks  and 
Egyptians  which  succeeded  the  return  from  India  was  rendered 
nouble  by  the  capture  of  Aleppo  and  Damascus,  and  especially 
by  the  defeat  and  imprisonment  of  Sultan  Bayezid  I.  (see 
Turkey:  History^  and  Eovft*  History^  Mahomniedan  period). 
This  was  Timor's  last  campugn.  Another  was  projected 
against  China,  but  the  ok)  warrior  was  attacked  by  fever  and 
ague  when  encamped  on  the  farther  side  of  the  Sihon  (Syr*Daria) 
^nd  died  at  Atrftr  (Otrar)  on  the  17th  of  February  1405.  Mark- 
ham,  in  his  introduction  to  the  narrative  of  ClaSHjo'a  embas^, 
states  that  his  body  "  was  embalmed  with  musk  and  rose  water, 
wrapped  in  linen,  laid  in  an  ebony  coffin  and  sent  to-  Samarkand, 
where  it  was  buried.^  TimQr  had  carried  his  victorioua  anas 
on  one  side  from  the  Irtish  and  the  Volga  to  the  Persian  Gulf 
and  on  the  other  from  the  Hellespont  to  the  Ganges. 

TlmGr's  generally  recognized  bioeraphers  arc — *Ali  Yazdi, 
commonly  called  Sharif u  xJ-Din,  author  of  the  Persian  Zajar- 
n&ma,  translated  by  Petis  de  la  Crpix  in  1722,  and  from  French 
into  ^ngbsh  by  1.  Darby  in' the  following  year;  and  Ahmad  ibo 
Mohammed  ibo  Abdallah,  al  Dimashla,  al  *Ajmi,  commonly  called 
Ibn  'ArabshSih,  author  of  the  Arabic  'Ajaibu  7  Idakhlnkdtt  trans- 
lated by  the  Dutch  Orientalist  Goh'us  m  1636.  In  the  work  of 
the  former,  as  Sir  William  Jones  remarks,  "  the  Tartarian  conqueror 
IS  represented  as  a  liberal,  benevolent  and  illustrious  ^nce"; 
in  that  of  the  latter  he  is  "  deformed  and  impious,  ol  a  low  birth 
and  detestable  principles."  But  the  favourable  account  was  written 
under  the  personal  supervision  of  Timur's  grandson,  IbrShim, 
while  the  oiner  was  the  production  of  his  direst  enemy.  Few  in- 
deed, if  any,  original  annals  of  this  class  are  written  otherwise 
than  to  order,  under  patronage,  or  to  serve  a  purpose  to  which 
truth  is  secondary  Amon^  less  reputed  biographies  or  materials 
for  biography  may  be  mentioned  a  second  ZyamAma,  by  Maul2n& 
NizSmu  'd-uin  Shanab  GhiLzfini  (NizAro  Shflml).  suted  to  be 
"  the  earliest  known  history  of  TimOr,  and  the  only  one  written 
in  his  lifetime",  and  vol.  i  of  the  Matla'u''S'Sa'dain — a  choice 
Persian  MS  work  oi  1495— introduced  ^^  Orientalists  in  Europe 
by  Hammer.  JahrbQcher.  Dorn  and  (notably)  Quatrem^re.  There 
are  also  the  Memoirs  {Malfui&l)  and  Institutes  XTuzuk&t),  of  which 
an  important  section  is  styled  Designs  and  Enterprises  iTadlnrV 
Vfa  Kang&shahi)  Upon  the  genuineness  of  these  doubt  has  been 
throwa  The  circumstance  of  their  alleged  discovery  and  prcscnta^ 
tion  to  Shah  Iah2n  in  1637  was  ot  itself  open  to  suspicion. 
Alhazen,  quoted  by  Purchas  in  his  quaint  notice  of  Timur  and 
referred  to  by  Sir  John  Malcolm,  can  hardly  be  accepted  as  a 
senous  authority  His  assumed  memoir  was  printcfl  for  English 
readers  in  1597  by  William  Ponsonby  under  the  title  of  a  Htstorit 
of  the  Great  Emperor  Tamerlan,  drawn  from  the  ancient  monuments 
by  Messire  Jean  du  Bec^  Abbot  of  Mortimer:  and  another  version 
of  the  same  book  is  to  be  found  in  the  Histoire  du  Grand  TameriaUt 
by  Dc  Sainctyon,  published  at  Amsterdam  in  1678  But.  although 
the  existence  of  this  Alhaxen  of  Jean  de  Bee  has  been  believed 
by  many,  the  more  trustworthy  critics  consider  the  history  an^i 
historian  to  be  equally  fictitious. 

Reference  may  be  made  to  two  more  sources  of  information. 
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(t)gqw»>w>lifcwii  dl  Thntr  jm  to  te  fbdad  In  boob  and 
in  the  tplendid  coUectioa  of  Oriental  maniiatrmts  and  drawings 
in  Che  British  Sloseom.  One  contained  In  the  Shah  Jakan  Nima 
*■«  gorgeous  specimen  of  illuminated  Pefsian  mannscript  and 
cxouidte  calligrai^y  'represents  a  most  onfinaiy,  midal^^i^ed 
Onental,  with  narrow  black  wfaialcer  f rinsing  the  cheek  and  meeting 
the  tip  of  the  chin  in  a  scanty,  pointed  beard,  a  thin,  moustadie 
•weeps  in  a  scmidrde  from  above  the  upper  lip;  the  tytbrom  over 
the  almoad>shaped  eye  is  marked  but  not  bushy.  But  it  were 
vain  to  seek  for  an  exj^ression  of  cenias  in  the  countenance.  Another 
portrait  is  included  m  a  set  of  sketches  by  native  artists,  some 
of  which,  taken  probably  from  life,  show  ^reat  care  and  clever- 
neas.  TimOr  is  iiere  displayed  as  a  stoutish,  long-bodied  man, 
below  the  mkldle*he!ght,  in  age  and  feature  not  unlike  the  first 
portrait,  but  with  thicker  and  more  strag|;ling  hair,  and  distiocter, 
Chough  not  more  agreeable  character  m  the  facta!  expteesion, 
yet  not  a  sign  of  power,  genius,  or  anjr  dements  ci  jsrandeur  or 
celebrity.  The  uncomfortable  figure  in  tlie  Bodleian  Library 
docs  not  give  much  help.  Sir  John  Malcolm  has  been  at  some 
peiins  to  invest  his  portrait  of  limflr  with  individuality.  But  an 
analysis  of  hte  results  leaves  the  reader  in  mora  perplexity  than 
satinactton  at  the  kind  of  informatioo  imparted,  ana  he  reverts 
insensibly  to  the  sources  from  which  his  instructor  has  himself 
been  instructed.  (2)  As  regards  plays,  in  Marlowe's  Tambvrimtu 
TimOr  is  descnbed  as  tali  oL  stature,  straightly  fashioned,  large  of 
limb,  having  joints  strongly  knit,  king  and  smewy  iurms,  a  breadth 
of  shoolden  to  **  bear  da  Atlas's  burden,"  pale  of  oomplexum, 
and  with  "amber  hair  wrappM  in  curis."  The  outhne  of  thb 
description  might  be  from  Shanfu  'd-Din,  wtnle  the  ooloan  are  the 
poet's  own.  A  Latin  memoir  of  Tamerlane  by  Perondinus,  printed 
m  1600,  entitled  Magni  Tamerianu  scjthamm  tmperatoru  site, 
describes  TIraQr  as  tall  and  bearded,  broad-chested  and  broad- 
•houktered,  well-built  but  lame,  of  a  fierce  countenance  and  with 
receding  eyes,  which  express  cruelty  and  strike  terror  mto  the 
lookers-on.  But  Jean  du  Bee's  account  of  TimQr's  appearance  b 
^uite  different.  Now  Tamburtatne  was  written  m  1586.  The 
first  English  translation  of  Jean  du  Bcc  is  dated  m  1595,  the  Life 
by  Ferondmus  in  1600,  and  Petis  de  b  Cmx  did  not  introduce 
Shanfu  'd-Dtn  or  *Ali  Yazdi  to  European  readers  till  1722  The 
dramatist  must  have  heard  of  Timftr  in  other  quarters,  equally 
reliable  it  may  be  with  those  available  m  the  present  etage  ci 
Oriental  research.  At  the  bKinning  of  the  18th  century  TimOr 
was  represented  in  Rowe's  Tamerlant  as  a  model  of  valour  and 
virtue.  The  plot,  however,  has  little  to  do  with  history,  and  b 
improbable  and  void  of  interest.  By  Matthew  Gregory  Lewis 
again  "  Tlmour "  is  depicted  as  the  otmventional  tyrant  of  a 
gorgeous  melodrama,  slaying^,  burning,  slaughtering  and  commit- 
ting evenr  possible  atroaty  until  checked  by  a  violent  death  and 
a  poetical  climax. 

Apart  from  modem  Eurofyean  saoatUs  and  hbtonans,  and  the 
more  strictly  Oriental  chroniclers  who  have  written  in  Persian, 
Turkish  or  Arabic,  the  following  authorities  n^y  be  cited — Laonicus 
Chalcondylas,  Joannes  Leuncbvius,  Joachunus  Camerarius,  Petrus 
Perondinus,  Lazaro  Soranzo,  Simon  Mairius,  Matthew  Michiovius^ 
A  score  or  so  of  other  names  are  given  by  Samuel  Purchas.  See 
also  Sir  Qements  Markham's  Clamjo,  in  the  Hakluyt  Society's 

fiubltcations;  White's  edition  of  Davy's  tralbbtion  of  the  JnshUUes 
1783);  Stewart's  transbtion  of  the  MaUit^^  Makolm's  Hutory 
€f  Persia',  and   Trans,  Roy.  Soc*  (^885).  Horn,  "  Gesch.   Irans 
in  isbm.  Zeit,"  in  Geiger  and  Kuhn,  Grundr.  der  vrantsck  Pktial 
(1904) :  works  quoted,  s.v.  Mongols.  (F  J.  G.) 

TIN  (Lat  stcnnum,  whence  the  cfaemicai  S3nnbol  **  So  *% 
atomic  weight »x  17*6,  0-*i6),  a  metallic  chemical  element 
Being  a  component  of  bronze,  it  waa  used  as  a  metal  thousands 
of  years  prior  to  the  dawn  of  history;  but  it  does  not  follow 
that  prehistoric  bronaes  were  made  from  metaUic  tin  When 
the  unalloyed  metal  was  first  introduced  cannot  be  ascertained 
with  ceruinty  The  "  tin  "  of  the  Bible  («(our<r(rcpot  in  the 
Scptuagint)  corresponds  to  the  Hebrew  bedkUt  which  b  really  a 
copper  alloy  known  as  early  as  1600  b.c  in  Egypt  AU  we 
know  b  that  about  the  ist  century  the  Greek  word  Kwralrtpos 
designated  un,  and  that  tin  was  imported  from  Cornwall  into 
Italy  after,  if  not  before,  the  invasion  of  Britun  by  Julius 
Caesar.  From  Pliny's  writings  it  appears  that  the  Romans 
in  hb  time  did  not  realize  the  distinaion  between  tin  and  lead' 
the  former  was  called  plumbum  album  or  candidum  to  dbtinguish 
it  from  plumbum  nigrum  (lead  proper).  The  word  stannum 
definitely  assumed  its  present  meaning  in  the  4th  century  (H. 
Kopp).  By  the  early  Greek  alchemists  the  metal  was  named 
Hermes,  but  at  about  the  beginning  of  the  6th  century,  It  was 
termed  Zeusor  Jupiter,  and  the  symbol  H  assigned  to  it,  it  was 
also  referred  to  as  diabtims  meiaUamm,  on  acooitnt  aS  the  brittle 
»Uoys  which  it  formed. 


I  O^vreiML-^-Ofsinft  of  uetaBc  tin  occur  inteimiiigkd  with 
the  gold  ores  of  Siberia,  Guiana  and  Bolivia,  and  in  a  few 
other  localities.  Of  minerab  containing  thb  element  mention 
may  be  made  of  cassiterite  iq.9.)  or  tinstone,  SnOk,  tin  pyrites, 
Cii4iSnSi+(Fe,Zn)tSnS4;  the  metal  also  occurs  in  some  epidotes, 
and  In  company  with  columbium,  tantalum  and  other  metals. 
Of  these  "  tinstone  "  b  of  the  greatest  commercial  importance. 
It  occurs  in  its  matrix,  either  in  or  closely  associated  with  fissure 
veins  or  disseminated  through  rock  masses.  It  b  also  found  in 
the  form  of  rolled  lumps  t^d  grains,  **  stream  tin,"  in  alluvial 
graveb,  the  latter  are  secondary  deposits,  the  products  of  the 
disintegration  of  the  first -named  primary  deposits.  Throughout 
the  worid,  primary  deposits  of  tinstone  are  in  or  dosely  connected 
with  granite  or  add  eruptive  rocks  of  the  same  type,  its  mineral 
associates  being  tourmaline,  fluorspar,  topaz,  wolfram  and  arseni- 
cal pyrites,  and  the  invariable  gangve  being  quartz:  the  only 
exception  to  tiib  mode  of  occurrepce  b  to  be  found  in  Bolivia, 
where  the  tin  ore  occurs  intimatdy  associated  with  silver  ores, 
bismuth  ores  and  various  sulphides,  whilst  the  ganguc  includes 
barytcs  and  certain  carbonates  Over  five<suths  of  the  world's 
total  production  b  derived  from  secondary  alluvial  deposits, 
but  all  the  tin  obtained  in  Cornwall  (the  alluvial  deposits  having 
been  worked  out)  and  Bolivia  b  from  vein  mining,  while  a  small 
portion  of  that  yielded  by  Australasia  c5mes  from  veins  and 
from  granitic  rocks  carvying  dissemuated  tmst<Mie. 

iVo(fM/t^ —During  the  i8th  century  the  woridH  supply 
of  tin  was  mainly  drawn  from  the  deposits  of  England}.  Saxony 
and  Bohemia,  in  iSoi  Englaijd  produced  about  2500  tons, 
while  the  supplies  of  Saxony  and  Bohemia  had  been  greatly 
diminished  The  English  supply  increased,  with  some  oscilla- 
tions, to  between  six  and  seven  thousand  tons  annually  in  the 
penod  1840-1860,  when  it  suddenly  rose  to  about  10,000  tons, 
and  thb  figure  was  faidy  well  sust^ned  until  about  1890,  when 
a  period  of  depression  set  in,  the  yield  for  1900  was  4336  tons, 
and  for  1905  about  4200  tons.  In  the  opening  decades  of  the 
19th  centuiy  supplies  began  to  be  drawn  from  Banka;  in  1820 
thb  island  contributed  xioo  tona^  the  production  was  increased 
to  12,000  tons  in  1900,  when  a  diminution  set  in,  9960  tons  being 
the  output  dunng  1905.  Bilhton  became  of  n6te  in  1853  with 
a  production  of  40  tons,  which  increased  to  6000  in  1900  and 
has  smce  declined  to  about  3000  tons  in  1905.  The  Straits 
Settlements  ranked  as  an  important  producer  in  1870  with  2337 
tons;  it  now  supplies  the  greater  part  of  the  world's  supply, 
contribuung  46.79  s  tons  in  1900,  and  over  60,000  tons  in  1905. 
Australian  deposits  were  worked  in  187  a,  and  in  the  following 
year  the  production  was  3000  tons,  the  maximum  outputs  were 
in  1881-1883,  averaging  10,000  tons  annually,  but  the  supply 
declined  to  2420  tons  in  18^  and  has  since  increased  to  about 
5038  tons  in  190s-  Bolivia  produced  501  tons  m  1883,  10,245 
in  1900  and  12,500  in  1905 

The  worid's  supply  in  1900  was  72,91 1  long  tons,  thb  increased 
m  1904  to  97.790  tons,  but  in  1905,  principally  owing  to  a 
shortage  in  the  supplies  from  the  Straits  and  Banka.  the  yield 
fell  to  94.089  tons. 

UdaUurgy -^Tht  operations  in  the  metallurgy  of  tin  may 
be  enumerated  as*  (i)  mimng  and  dressing.  (2)  smelting.  (3) 
refining  The  first  stage  has  for  its  purpose  the  production  of  a 
fairiy  pure  tinstone;  the  second  the  conversion  of  the  oxide  into 
metallic  tin;  and  the  third  preparing  a  tin  pure  enough  for 
commercial  purposes 

MiHtng  and  Dresnng  — The  alluvial  deposits  are  almost  invariably 
worked  opencast,  those  of  the  Matey  Peninsula  and  Arehipchgo 
chiefly  by  Chinese  bbour*  in  a  few  instances  hydraulic  mining  has 
been  resorted  to,  and  in  other  cases  true  underground  mining  b 
earned  on:  but  the  tetter  b  both  «(ceptional  and  difficult  Tlic 
alluvbl  extracted,  which  in  the  Matey  PeninsuU  and  Arehipehge 
carries  from  5  to  60  lb  of  tinstone  (or  "  black  tin.**  as  it  is  termed  by 
Comish  miners)  to  the  cubic  yard  of  gravel,  is  washed  m  varkwis 
simple  sluicing  applmnces.  by  which  the  lighter  ctey  eand  and  stones 
are  removed  and  tinstone  is  left  behind  comparatively  pure.  000- 
taining  usually  65  to  75%  of  meuUic  tin  ^chemically  pure  dnscoos 
contains  78  7%). 

Lode  tin.  as  tinstone  derived  from  primary  deposits  b  often 
termed,  b  mined  in  the  ordinary  method,  the  very  bard  § 
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which  it  ooeun  aacetiitatinc  a  fibenl  utt  ol  exptotivM*  TIm  w^n- 
stuff  is  brok^  small  either  by  hand  or  in  rack-breakera,  and  stamped 
to  fine  powder  in  stamp  mins,  which  are  practically  lar:^  mechani- 
cally-worked pestles  and  mortars,  the  stamp  proper  weighing  from 
500  to  1000  lb.  The  mineral,  crushed  small  enough  to  pass  a  sieve 
with  perforations  ^  in.  in  diameter,  leaves  the  stamps  in  suspension 
in  water,  and  passes  through  a  series  of  troughs  in  wnkh  the  beavier 
mineral  is  collected;  this  then  passes  through  a  series  of  washing 
operations,  which  leaves  a  mixture  con6istln|  chiefly  of  tinstone  and 
anenical  pyrites,  which  is  calcined  and  washed  again,  until  finally 
black  tin  containing  about  60  to  65  %  of  metal  is  left.  The  cawinap 
tion  is  preferably  effected  in  mechanical  roosters,  it  being  especially 
necessary  to  agitate  the  ore  continually,  otherwise  it  cakes.  Thie 
crude  tinstuff  raised  in  Cornwall  carries  on  an  average  a  little  over 
a  %  of  black  tin.  The  Bolivian  tin  ore  is  treated  by  nrst  extracting 
the  silver  by  amalgamation,  &c.,  and  afterwards  concentrating  the 
residues;  there  are,  however,  considerable  difficulties  in  the  wa)^  of 
treating  the  poorer  of  these  very  complex  ores,  and  several  chemical 
processes  for  extracting  their  metalhc  contents  have  been  worked 
out.  Of  the  impurities  of  the  ore  the  wolframite  (tungstate  of  iron 
and  manganese)  is  the  most  troabiesome,  because  on  account  of  its 
high  specific  gravity  it  cannot  be  waahed  away  as  gangue.  To 
remove  it,  Oxland  fuses  the  ore  with  a  certain  proportion  of  carbonate 
of  soda,  which  suffices  to  convert  the  tungsten  into  soluble  allaline 
tungstate,  without  producing  noteworthy  quantities  of  soluble 
•tannate  from  the  oxide  of  tin;  the  tungstate  is  easily  removed  by 
treatment  with  water. 

2.  Smdting. — ^The  dressed  ore  is  smelted  with  carbon  by  one  of 
two  main  methods,  viz.  either  in  the  shaft  furnace  or  the  reverbera- 
tory;  the  former  is  the  better  suited  to  stream  tin,  the  latter  to  lode 
tin,  but  either  ore  can  be  smdted  in  either  way,  although  reverbera- 
tory  practice  yields  a  purer  metal.  Shaft  furnace  smelting  is 
confimed  to  those  parts  of  the  world  where  charcoal  can  still  be 
obtained  in  large  quantities  at  moderate  prices.  The  furnace 
con^sts  of  a  shaft,  circular  (or  more  rarely  rectangular)  In  plan, 
into  which  alternate  layera  of  fuel  and  ore  are  charved,  an  air  blast 
being  generally  injected  near  to  the  bottom  of  the  furnace  through 
one  or  more  tuyeres.  This  was  the  primitive  process  all  over  the 
world ;  in  the  East,  South  America  and  similar  regions  it  still  holds  its 
own.  In  Europe,  Australasia  and  one  laree  works  at  Singapore  it 
has  been  practically  replaced  by  the  reverbentory  furnace  process, 
first  introduced  into  Cornwall  about  the  year  1700.  In  this  process 
the  purified  ore  is  mixed  with  about  one-mth  of  its  weight  of  a  non- 
caking  coal  or  anthracite  smalls,  the  mixture  being  moistened  to 
prevent  it  from  bcine  blown  off  by  the  draught,  and  is  then  fused 
on  the  sole  of  a  reverberatory  furnace  for  five  or  »x  hours.  The  slag 
and  metal  iModuced  are  then  run  off  and  the  latter  is  cast  into  bare; 
these  are  in  general  contaminated  with  iron,  arsenic,  copper  and  other 
impurities. 

3.  Refining. — ^All  tin,  except  a»8mall  quantity  produced  by  the 
•haft  furnace  process  from  exceptionally  pure  stream  tin  ore,  requires 
tefintngby  liouation  and  "  boiling  "  before  it  b  readv  for  the  market. 
In  the  Engliiii  process  the  bars  are  heated  cautiously  on  an  inclined 
hearth,  when  relatively  pure  tin  runs  off,  while  a  skeleton  of  impure 
metal  remains.  The  metal  run  off  is  further  purified  by  pining, 
i,t.  by  stirring  it  with  the  branch  of  a  tree — tne  apple  tree  being 
preferred  traditionally.  This  operation  is  no  doubt  intended  to 
remove  the  oxyc[en  diffused  throughout  the  metal  as  oxide,  part  of 
it  perhaps  chenucally  by  reduction  of  the  oxide  to  metal,  tne  tost 
by  conveying  the  finely  diffused  oxide  to  the  surface  and  causing  it 
to  unite  there  with  the  oxide  scum.  After  this  the  metal  is  allowed 
to  rest  for  a  time  in  the  pot  at  a  temperature  above  its  freezing  point 
and  is  then  ladled  out  into  ingot  forms,  care  being  taken  at  each 
stage  to  ladle  off  the  top  stratum.  The  original  top  stratum  is  the 
purest,  and  each  succeeding  lower  stratum  has  a  greater  proportion 
of  impurities;  the  lowest  consists  largely  of  a  solid  or  semi-sohd  alloy 
of  tin  and  iron. 

'  To  test  the  purity  of  the  metal  the  tin-smelter  heats  the  bars  to  a 
certain  temperature  just  below  the  fusing  point,  and  then  strikes 
them  with  a  hanimer  or  lets  them  fall  on  a  stone  floor  from  a  given 
height.  If  the  tin  is  pure  it  splits  into  a  mass  of  granular  strings. 
Tin  which  has  been  thus  manipulated  and  proved  incidentally  to 
be  very  pure  is  sold  as  grain  tin.  A  lower  quality  goes  by  the  name 
of  block  tin.  Of  the  several  commercial  varieties  Banka  tin  is  the 
purest:  it  is  indeed  almost  chemically  pure.  Next  comes  English 
fitiin  tin. 

For  the  preparation  of  chemkrallY  pure  tin  two  methods  are 
employed.  (1)  Commercially  pure  tm  is  treated  with  nitric  acid, 
which  converts  the  tin  proper  into  the  insoluble  metastannk:  acid, 
while  the  copper,  itQn.  ac,  become  nitrates;  the  roetastannic  acid 
•is  Waahed  fitfet  with  dilute  nitric  acid,  then  with  water,  and  is  lastly 
dried  and  reduced  by  fusion  with  black  flux  or  potassium  cyanide. 
(3)  A  solution  of  pure  stannous  chloride  in  very  dilute  hydrochloric 
•ad  is  reduced  with  an  electric  current.  According  to  Stolba, 
beautiful  crystals  of  pure  tin  can  be  obtained  as  follows:  A  platinum 
baain,  coated  over  wiih  wax  or  paraffin  outside,  except  a  small  circle 
at  the  veiy  lowest  point,  is  placed  on  a  plate  of  amalgamated  zinc. 
lyfng  on  the  bottom  of  a  bcaJcer,  and  is  filled  with  a  solution  of  pure 
atMimma  chktf ide.  The  beaker  also  is  cautiously  filled  with  acidu- 
lated «rater  up  to  a  point  beyond  the  edge  of  the  platinum  basin. 


The  whole  la  thM  left  to  itsdf ,  whett  cryMds  of  tw  gmdittdly 
out  on  the  bocami  of  the  basin. 

Properttes.-^An  ingot  of  tin  is  pure  white  (exc«>t  for  a  slight  tinge 
of  blue);  the  colour  depends,  httwevcr,  upon  the  temperature  at 
which  it  is  poured--if  too  low,  the  surface  is  dull,  if  too  high,  iridescesftt. 


It  exhibits  considerable  lustre  and  is  not  subiect  to  tamtshiog 
exposure  to  normal  air.  The  metal  is  pretty  soft  and  easily  flattened 
out  under  the  hammer,  but  almost  devoid  of  tenacity.    That  tc.  is 
elastic  with  narrow  limits,  is  proved  by  its  clear  ring  when  struck 
with  a  hard  body  in  circumstances  permitting  of  uee  vibrattoa. 
The  tpeciSc  gravity  of  cast  tin  is  7*29,  of  rolled  tin  7*299,  and  oi 
electncally  deposited  tin  7*143  to  7'I78.    A  tin  ingot  is  diaunctJy 
crystalline;  hence  the  characteristic  crackling  noise,  or  "  cry  "  oi 
tin,  whfch  a  bar  of  tin  sives  out  when  being  oent.    This  structure 
can  be  rendered  visible  oy  superficial  etching  with  dilute  acid:  asid 
as  the  minuter  crystals  dissolve  more  quickly  tnan  the  larger  ones,  the 
surface  asBumcB  a  frosted  appearance  <sMir2v  M^fo/lfSMt).  The  metal 
is  dimorphous:  by  cooling  molten  tia  at  ordinary  air  temperature 
tetragonal  crystals  are  obtained,  whBe  by  cooling  at  a  ttaipeia^ 
ture  )ust  below  the  mdtin^  point  rhombic  formsare  produced.   When 
exposed  for  a  suflkieot  time  to  very  low  tempeiaturse  (to  -*39*  C 
for  14  houra),  tin  beoomea  so  brittle  that  it  falls  into  a  grey  powdcs'. 
termed  the  frej  wi^ifieaUont  under  a  pesde;  it  indeed  soraetimea 
crumbles  into  powder  spontaneously.    At  ordinary  temperatures 
tin  proves  fauiy  ductile  under  the  hammer,  and  its  ductthtv  seems 
to  increase  as  Uie  tempoature  rises  up  to  about  too*  C.    At  some 
temperature  near  its  fusing  point  it  becomes  brittle,  and  etill  nose 
brittle  from  — 14*  C.  downwards.    Iron  cenden  the  metal  hard  and 
brittle;  arsenic,  antimony  and  bismuth  (up  to  0'5%)  reduce  ita 
tenacity ;  copper  and  lead  (i  to  2  %)  make  it  harder  and  stronger 
but  impair  its  malleability;  and  stannous  oxide  reduces  its  tenacity 
Tin  fuses  at  about  2m>*  C.  :  at  a  red  heat  it  begins  to  volatiliae  slowly  : 
at  1600*  to  1800*  C.  it  boils.    The  hot  vapour  produced  combinea 
with  the  oxy^n  of  the  air  into  white  oxide,  SnOi.    Its  coefficient  of 
linear  expansion  between  o*  and  100*  is  0*002717;  its  specific  beat 
0-0562 ;  its  thermal  and  electrical  conductivities  are  145  to  15a  and 
114*5  to  140*1  respectively  compared  to  silver  as  looou 

IndustritU  A  ppltcaiUHS.-<lammerdaUy  pure  tin  is  used  for  making 
such  apparatus  as  evaporating  bosina,  infusfen  pots,  stilK  &c. 
It  is  also  empk>ycd  for  making  two  varieties  of  tin-idl— one  for  the 
silvering  of  mirrore  (see  Mikkok).  the  other  for  wrapping  up  choco- 
late, touet  soap,  tobacco,  Ac.  The  mirvor  foil  must  conuin  some 
copper  to  prevent  it  from  being  too  readily  amalgamated  by  the 
mercury.  For  making  tin-foil  uie  metal  is  rolled  mto  thin  soeeta, 
pieces  of  whkh  are  baten  out  with  a  wooden  mallet.  As  pure  tin 
does  not  tarnish  in  the  air  and  is  proof  against  acid  liquids,  such  as 
vinegar,  lime  juice,  Ac,  it  is  utilized  for  culinary  and  donwstic 
vessels.  But  it  is  expendve,  aad  tin  veascb  have  to  be^made  very 
heavy  to  give  them  sufficient  stability  of  £orm ;  hence  it  is  generally 
employed  merely  as  a  protecting  coating  for  utensils  made  essentially 
of  copper  or  iron.  The  tinning  of  a  copper  basin  is  an  eaiy  operation. 
The  basin,  made  scrupulously  clean,  is  heated  to  beyond  tfie  fusinr 
point  of  tin.  Molten  tin  is  then  poured  in,  a  little  powdered  sal- 
ammoniac  added;  and  the  tin  ^read  over  the  inside  with  a  bunch  of 
tow.  The  sal-ammoniac  removes  the  last  unavoidable  film  of  oxide* 
leaving  a  purely  metallic  surface,  to  which  the  tin  adheres  firmly. 
For  tinning  small  objects  of  copper  or  brass  («>.  pins,  hooka,  Ac.)  a 
wet-way  process  is  followed.  One  part  of  cream  of  tartar,  two  of 
alum  and  two  of  common  salt  are  dissolved  in  boiling  water,  and 
the  solution  is  boiled  with  granulated  metallic  tin  (or.  better,  mixed 
with  a  little  stannous  chloride)  to  produce  a  tin  solution;  and  into 
this  the  articles  are  put  at  a  boilingneat.  In  the  absence  of  metallic 
tin  there  is  no  visible  chan^;  but,  as  soon  as  the  metal  is  introduced, 
an  electrolytic  action  sets  in  and  the  articles  get  coated  over  with  a 
firmly  adhering  film  of  tin.  Tinning  wrought  iron  is  effected  by 
immersion.  The  most  important  form  of  the  operation  b  making 
tinned  from  ordinary  sheet  iron  (making  what  is  called  "  sheet  tin  "), 
This  process  was  mentioned  by  Agricola;  it  was  practised  in  Bohemia 
in  1620,  and  in  England  a  century  later.  The  iron  plates,  having 
been  carefully  cleaned  with  sand  and  hydrochloric  or  sulphuric 
acid,  and  lastly  with  water,  are  plunged  into  heated  tallow  to  drive 
away  the  water  without  oxidation  of  the  raetaL  They  are  next 
steeped  in  a  bath,  first  of  molten  ferruginous,  then  01  pure  tin. 
They  are  then  taken  out  and  kept  suspended  in  hot  tallow  to  enable 
the  surplus  tin  to  run  off.  The  tin  of  the  second  bath  dissolves 
iron  gradually  and  becomes  fit  for  the  first  bath.  To  tin  cast-iron 
articles  they  must  be  decarburetted  superficially  by  ignition  within 
a  bath  of  ferric  oxide  (powdered  haematite  or  similar  material),  then 
cleaned  with  acid,  and  tinned  by  immersion,  as  explained  above. 
(See  Tin-Plate.)  By  far  the  greater  part  of  the  tin  produced 
metallurgically  is  used  lor  making  tin  alloys  (see  Pbwter,  Bronze). 

Compounds  of  Tin, 

Tin  forms  two  well-marked  series  of  salts,  in  one  of  whfch  it  if 
divalent,  these  salts  being  derived  from  stannous  oxide.  SnO,  in 
the  other  it  is  tctravalent,  this  series  being  derived  from  stannie 
oxide.  SnOj. 

Stannous  Oxide,  SnO.  is  obtained  in  the  hydrated  form  $ihO(OH)i 
from  a  solution  of  stannous  chloride  by  addition  of  sodium  car* 
booate;  it  forms  a  white  precipiute,  which  can  be  washed  «i*tb 
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air  fraewmtor  Mid  dried  at  fl6*  C.  wSdiovt  Jirach  changa  by  ondatloa ; 
if  it  be  heated  in  carbon  dioxide  the  black  SnO  remains.  Precloi" 
tated  stannous  hydrate  dissolves  readily  in  caustic  potash;  if  the 
solution  is  evaporated  quickly  it  suffers  decomposition,  with  forma- 
tion of  metal  and  scannate,  sSaO+aKOH^K^Os+Sn+Hia 
If  it  is  evaporated  slowly,  anhydrous  staanotts  oxide  crystalliaes 
out  in  forms  which  are  combinations  of  the  cube  and  dodecahedron. 
Dry  stannous  oxide,  if  touched  with  a  glowing  body,  catches  fire  and 
bums  to  stannic  oxide,  SnO^  Stannous  oalate  when  heated  by 
itself  in  a  tube  leaves  stannous  oxide. 

Stanuu  Oxtde,  SnQi.-- This,  if  the  term  is  taken  to  Include  the 
hydrates,  exists  in  a  variety  of  forma,  (i)  Tinstone  ^see  above  and 
also  Cassitbrite)  is  proof  against  all  adds.  lu  distntef^tion  for 
analytical  purposes  can  be  effected  by  fusion  with  caustic  alkali  in 
silver  basins,  with  the  formation  of  soluble  stannate,  or  by  fusion 
with  sulphur  and  sodium  carbonate,  with  the  formation  of  a  soluble 
thiostannate.  (2)  A  similar  oxide  {jores  jcms)  is  produced  by  burn- 
ing tin  in  air  at  high  temperatures  or  exposing  any  of  the  hydrates 
to  a  strong  red  heat.  Such  tin^csh,  as  tt  is  called,  is  used  for  the 
polishing  <7  optical  glasses.  Kcres  stanni  is  a  finely  divided  mixture 
of  the  metal  and  ooade  obtained  by  fasiiig  the  meul  ii  the  presence 
of  air  for  some  time.  (3)  Met^mamnk  aeid  (generally  written 
HifSntOu.  to  account  for  the  complicated  ^composition  of  mcta- 
stannates,  e.g.  the  sodium  salt  HiNasSn»Ou)  is  the  white  compound 
produced  from  the  metal  by  means  of  nitric  acid.  It  is  insoluble 
in  water  and  in  nitric  acid  and  apparently  so  in  hydrochloric  acid ; 
but  if  heated  with  thb  last  for  some  time  it  passes  into  a  compound, 
which,  after  the  acid  mother  liquor  has  been  decanted  off,  dissolves 
in  water.  The  solution  when  subjected  to  distillation  behaves  very 
much  like  a  physical  solution  of  the  oxide  in  hydrochloric  add, 
while  a  solution  of  orthostannic  add  in  hydrodiloric  acid  behaves 
like  a  solution  of  SnCli  in  water,  «.e.  gives  off  no  hydrochloric  add, 
and  no  precipitate  of  hydrated  SnCV  Metastannic  acid  is  distin- 
guished from  orthostannic  add  by  its  insolubility  in  nitric  and  sul- 
phuric acids.  The  salts  are  obtained  by  the  action  of  alkalies  on 
the  acid.  (4)  Orthostannic  add  is  obtained  as  a  white  predpitate 
on  the  addition  of  sodium  carbonate  or  the  exact  quantity  of 
predpitated  calcium  carbonate ^to  a  solution  of  the  chloride.  This 
acid,  HiSnOi.  is  readily  soluble  in  adds  forming  stannic  salts,  and  in 
eaustic  potash  and  soda,  with  the  formation  of  orthostannates.  Of 
these  sodium  stannate,  NaiSnOi,  is  produced  industrially  by  heating 
tin  with  Chile  saltpetre  and  caustic  soda,  or  t>y  fusing  very  finely 
powdered  tinstone  with  caustic  soda  in  iron  vessels.  A  solution  of  the 
puce  salt  yields  fine  prisms  of  the  composition  Na>SnOi+ioM|0, 
which  effloresce  in  the  air.  Hie  salt  b  used  as  a  mordant  in  dyeing 
and  calico-printing.  Alkaline  and  other  stannates  when  treated 
irith  aqueous  hydrofluoric  add  are  converted  into  fltiostannates 
^«.g.  KiSnOi  into  KjSnF*).  which  are  closely  analogous  to,  and 
isomorphous  with,  ffuosilicates.* 

A  coUotdtU  or  soluble  stannic  aeid  Is  obtained  by  dialyadng  a  mixture 
of  tin  tetrachhmde  and  alkali,  or  of  sodium  stannate  and  hydro- 
chloric add.  On  heating  it  is  converted  into  ooUoidal  aaetastannic 
acid. 

A  hydrated  ita  trioxide,  SnO»,  was  obtained  by  Spring  by  adding 
barium  dioxide  to  a  solution  of  stannous  chloride  and  hydrochloric 
acid ;  the  solution  is  dialysed,  and  the  colloidal  solution  is  evaporated 
to  form  a  white  mass  of  3SnOfH«0. 

Stcnnout  Chhride,  SnCIs,  can  only  be  obtained  ^ure  by  heatiag 
pure  tin  in  a  current  of  pure  dry  hydrochloric  acid  gas.  It  is  a 
white  solid,  fusing  at  350  C.  to  an  oily  liquid  which  boils  at  606", 
and  volatilizing  at  a  red  heat  in  nitrogen,  a  vacuum  or  hydrochloric 
acid,  without  decomposition.  The  vapour  density  below  700"  C. 
eotresponds  to  SnjCU  above  800"  C.  to  ncorly  SnCli.  The  chloride 
readily  combines  with  water  to  form  a  crystallizable  hydrate 
SnClrzHjO.  known  as  '*  tin  salt  "  or  "  tin  crystals."  This  salt  is 
also  formed  by  dissolving  tin  in  strong  hydrochloric  add  and  allowing 
It  to  crystallize,  and  b  industrially  prepared  by  passing  sufficiently 
hydrated  hydrochloric  add  gas  over  granulatea  tin  contained  in 
stoneware  Dottles  and  evaporating  the  concentrated  solution 
produced  in  tin  basins  oVer  granukited  tin.  The  basin  itself  is  not 
attacked.  The  crystals  are  very  soluble  in  cold  water,  and  if  the 
salt  b  really  pjre  a  small  proportion  of  water  forms  a  clear  solution; 
but  on  ad(iing  much  water  most  of  the  salt  b  decomoosed,  with 
the  formation  of  a  precipitate  of  oxychloride,  3Sn(L)H)Cl'HK)> 
According  to  Michel  and  Kraft,  one  litre  of  cold  saturated  solution 
of  tin  crystals  weighs  1827  grammes  and  contains  1333  grammes  of 
SnCls.  The  same  oxychloride  is  produced  when  the  moist  crystals, 
or  their  solution,  are  exposed  to  the  air.  Hence  all  tin  crystals  as 
kept  in  the  laboratory  ^ive  with  water  a  turbid  solution,  which 
contains  stannic  in  addition  to  stannous  chloride.  The  complete 
conversion  of  stannous  into  stannic  chloride  may  be  effected  oy  a 
great  many  reagents — for  instance,  by  chlorine  (bromine,  iodine) 
readily:  by  mercuric  chloride  in  the  heat,  with  predpitation  of 
calomel  or  metallic  mercury:  by  ferric  chloride  in  the  heat,  with 
formation  o£  ferrous  chlonde;  by  arsenious  chloride  in  strongly 
hydrochloric  solutions,  with  predpitation  of  chocolate-brown 
metallic  anentc  All  these  reactions  are  available  as  tests  for 
"  stannosum  "  or  the  respective  agents.  In  opposition  to  stannous 
chloride,  even  sulphurous  add  (solution)  behaves  as  an  oxidizing 
agent.    If  the  two  reagents  are  mixed  a  precipitate  of  yellow  stannic 


sulphide  b  prodooed.  A  strip  of  mcrallir  ainp  wlien  placed  In  • 
solution  of  stannous  chloride  predintates  the  tin  in  crystab  and 
takes  its  place  in  the  solution.  Stannous  chloride  b  largely  used 
in  the  kboratory  as  a  reducing  agent,  in  dydng  as  a  mordant. 

Stannic  Chloride,  SnCU  named  by  Andreas  Libavius  in  16016 
Spirittu  artenti  vivi  sublimatt  from  its  preparation  by  dbtilUng  tin 
or  its  amalgam  with  corrosive  sublimate,  and  afterwards  termed 
Spiritus  fumans  Libami,  is  obtained  by  passing  dry  chlorine  over 
granulated  tin  contained  in  a  retort;  the  tetrachloride  distiU  over 
as  a  heavy  liquid,  from  which  the  excess  of  chlorine  is  easily  removed 
by  shaking  with  a  small  quantity  of  tin  filings  and  re-distilling.  It 
b  a  colourless  fuming  liquid  of  spedfic  gravity  2*269  at  o*;  it  freezes 
at  -33*  C,  and  bous  at  113*9.  The  chlonde  umtes  ener«:tically 
with  water  to  form  crystalline  hydrate*  (e.g.  SnCl4-3H/)y,  ca^iily 
soluble  in  water.  With  one-third  its  weight  of  water  it  forms  the 
so-called  "  butter  of  tin."    It  combines  readily  with  alkaline  and 


colour.  The  oxymwiate  oj^  tin  vatA  by  dyers  is  SnCU'SHiO.  The 
plain  chloride  solution  is  similarly  used,  it  b  usQaOy  prepared  by 
dissolving  the  naetal  in  aqua  regia. 

Stannous  Fluoride,  SnFi.  b  obtained  as  snail,  white  monodinic 
tables  by  evaporating  a  solution  of  stannous  oxide  in  hydrofluoric 
acid  in  a  vacuum.  Stannic  Fluoride,  SnFt,  is  obtained  in  solution 
by  dissolving  hydrated  stannic  oxide  in  hydrofluoric  acid;  it  forms 
a  characteristic  series  of  salts,  the  stannofluorides.  MsSnFf,  iso- 
morphous with  the  silico-,  titano-,  germano-  and  zirconoBuorides. 
Stannous  bromide,  SnBri,  b  a  light  yellow  substance  formed  from  tin 
and  hydrobromic  add.  Stannic  bromide,  SnBr«,  is  a  white  crystalline 
mass,  melting  at  33**  and  boiling  at  301*,  obtained  by  the  combination 
of  tin  and  bromine. '  preferably  in  carbon  bisulphide  solution. 
Stannous  iodide,  Snlt,  forms  yellow  red  needles,  and  is  obtained  from 
potassium  iodide  and  stannous  chloride.  Stannic  iodide,  SnU, 
forms  red  octahcdra  and  is  prepared  similarly  to  stannic  bromide. 
Both  iodides  combine  with  ammonia. 

Stannous  sulphide,  SnS,  is  obtained  as  a  lead-grey  mass  by  heating 
tin  with  sulphur,  and  as  a  brown  precipitate  by  a(iding  sulphurettca 
hydrogen  to  a  stannous  solution ;  thb  is  soluble  in  ammonium  poly- 
sulphide,  and  dries  to  a  black  powder.  Stannic  sulphide,  Snbt,  b 
obtained  by  heating  a  mixture  of  tin  (or,  better,  tin  amalgam), 
sulphur  and  sal-ammonbc  in  proper  proportions  in  the  beautiful 
form  of  aurum  musivum  (mosaic  sold)-— a  solid  consisting  of  golden 
yellow,  metallic  lustrous  scales,  and  used  chiefly  as  a  yellow  "  bronze  ** 
lor  plaster-of- Paris  statuettes,  &c.  The  yellow  prcdpitale  of  stannic 
sulphide  obtained  by  adding  sulphuretted  hydrogen  to  a  stannic 
solution  readily  dissolves  in  solutions  of  the  aUcadioe  sul|rfrides  to 
form  tkiostannates  of  the  formula  MaSnS*;  the  free  acid,  HsSaSt, 
may  be  obtained  as  an  almost  black  powder  by  drying  the  yellow 
precipitate  formed  when  hydrochloric  acid  b  added  to  a  bolution  of  a 
thiostannate. 

Analysis. — Tin  compounds  when  heated  on  charcoal  with  sodium 
carbonate  or  potassium  cyanide  in  the  redudng  blowpipe  flame  yield 
the  metal  and  a  scanty  nng  of  white  SnOi.  Stannous  salt  solutions 
yield  a  brown  precipitate  of  SnS  with  sulphuretted  hydrogen,  which 
is  insoluble  in  cold  dilute  acids  and  in  real  sulphide  of  ammonium. 
(NHi)aS;  but  the  yellow,  or  the  colourless  reagent  on  addition  ol 
sulphur,  dissolves  the  precipitate  as  SnSt  salt.  The  solution  on 
acidification  yields  a  yellow  precipitate  of  this  sulphide.  Stannic 
salt  solutions  give  a  yellow  prcdpitate.  of  SnSi  with  sulphuretted 
hydrogen,  whicn  is  insoluble  in  cold  dilute  acids  but  readily  soluble 
in  sulphide  of  ammonium,  and  is  rc-prccipitated  thcrcfiom  as  SnSi 
on  acidification.  Only  stannous  salts  (not  stannic^  give  a  predpitate 
•f  calomel  in  mercuric  chloride  solution.  A  mixture  of  stannous 
and  stannic  chloride,  when  added  to  a  sufficient  quantity  of  solution 
of  chloride  of  gold,  gives  an  intensely  purple  precipitate  of  gold 
purple  (purple  of  Cassius).  The  test  is  veiy  delicate,  although  the 
colour  b  not  in  all  cases  a  pure  purple.  Tin  is  generally  quantita- 
tively estimated  as  the  dioxide.  The  solutions  are  oxidized,  predpi- 
tated with  ammonia,  the  precipitate  dissolved  in  hydrochloric 
acid,  and  re-thrown  down  by  boiling  with  sodium  sulphate.  The 
precipitate  b  filtered,  washed,  dried  and  ignited. 

Bibliography. — For  the  history  of  tin  and  statistks  of  its 
production,  &c..  see  Bernard  Neumann.  Die  MetaUe  (1904);  A. 
Kossing,  Ceschichte  der  Metalle  {1901).  For  its  chembtry  see  Roscoe 
and  Schorlemmer,  Treatise  on  Inorganic  Chemistry,  vol.  ii. ;  H. 
Moissan,  rrast^  de  ckimie  miniratei  O.  Dammer,  Handbuch  der 
anorganischen  Chemie.  For  its  production  and  metallurgy  see 
Sydney  Fawns.  Tin  Deposits  of  the  World-,  A.  G.  Charicton,  Tisf 
Mining;  Henry  Louis.  The  Production  of  Tin,  and  C.  Schnabel. 
Handbook  of  MetaUurgy  (Enf;Ush  trans,  by  Louis,  1907).  General 
staristical  information,  and  improvements  in  the  metallurgy,  &c., 
are  recorded  annually  in  The  Mineral  Industry. 

TIKAVOU,  the  name  ^ven  in  Guiana  to  a  certain  bird,  a.' 
stated  in  1741  by  P.  Barrdrc  {France  iquinoxiale,  p.  138),  from 
whom  it  was  taken  and  used  in  a  more  general  sense  by  Buffon 
(Hist.  not.  oiseaux.  iv.  502).  In  1783  J.  Latham  {Synopsis^  ii. 
734)  adopted  it  as  EngUsh,  and  in  1790  (Index,  ii.  633)  Latinized 
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TINCTURE— TINDAL 


It  TJiHHnu  ~  u  the  tume  ot  «  new  ud  iSdlncI  gniui 
."TiuUDOu"  ij  Burire  hu  b««i  identified  with  Ibc  " 
cagU4  "  ddcpbed  and  figured  by  Mucgnv  id  164S,  ud 


uctaied  wlik  tboH  Unk.  ud 

mentioiKd.  «u  gmenlly  ippfovcd.  The  «dui 
W31  uwalhr  placed  anune  the  Calliue,  and  by  muj  -mci*  wu 
held  u  be  anfcd  ts  the  bmcaidi,  wbich,  it  mun  be  nnwmbend.  wse 
then  tbniiiht  to  be  "  itRitbioua."  Indeed  the  likentH  of  the 
Tiiumou'itillL  to  that  o[  the  Rhea  (g,?.)  wa> nmailied  in  181 1  by 
ILMeer.  On  the  other  hand  L'Hemiiida  in  ISIT  law  fscuRt  in  the 
Tliumou'i  >iernuRi  thai  in  hit  judinKat  United  the  bird  to  the 
Rnllidae.  In  iSjo  J.  Wighx  (WH.  ^jO.  Amphibia.  3k.,  p.  137) 
placed  (be  TinamouB  l[i  the  faiDC  order  aa  tbe  oatiich  and  it«al1iei; 
and,  thouBh  be  did  thia  on  very  inHifhcient  eiauDdi»  hit  u&ignment 
ham  lumed  out  to  be  not  far  Irotn  the  macfe,  ai  in  Iil6>  the  Ereit 
affinity  of  theie  (mupi  na  shown  by  W.  K.  Paclia'i  mearcho, 
whit:h  wrre  afterwanli  printed  in  the  Zoolo^cat  Tntnmclinni 
(v.  pp.  iDs-tti.  ii6-iiS,plt.  iiciix.-xli.).andwaa(uttberiub9tan- 
liated  by  him  in  the  nihuMivd  TVouocluiiI  (IBM,  pp.  174-178. 

e.  IV.).    Shonly  after  thi«  T.  H.  Hu»ky  in  hia  often-quoted  paper 
the  Zoologk:al  Fracadintl  (1867,  pp.  4I}.  4a«)  wa»  enabfed  to 


The  Tlnamoui  are  eonpantlTely  I 
are  peculiar  to  tbe  neotrorncal  ndc 
way  into  uuthcrn  »">»>  •»■  '»n.  1 
foretts  and  othcn  1 


m  lowl)  It 


cnaracten  there  ii< 
To  the  ordinary  ipeclator  Tlni 


flifnificant  in  mimben.   They 


elangated  bill,  their  iRiall  head  and  ilendei  Deck,  tbthed  w 


vciy  al 


rt  feat 


of  btoH 


\i  10  slaty,  and  oiieD  more  or  leu  closely  buicd  with  a  darker 
ghadc  or  black,  ia  ihe  usual  uyle  of  colDralicn;  but  tome  apcdel 
are  charactciiced  by  a  wlJtc  throat  or  a  bay  bteast.  The 
wiogs  are  short  and  rounded,  and  {n  some  forms  the  fcaLhets 
^  Brts4on  and  after  bin  Linoaciiicontoiuided  tliia  bird,  which  they 
liad  never  ttca,  withj^eTnunpefct  it*.). 


In  bearing  and  gait  the  birds  show  some  resemblance  to  Iberr 
distant  rebtives  the  Rllilae,  and  A.  D.  Bartlett  ahowed  (Prac 
Zml.  Soc.,  ig«8,  p.  iij,  pL  lii.)  IhM  Ibis  is  especially  leen  in 
the  newly  hatched  young.  Ha  ako  iw>tked  the  atill  stronger 
Ratile  character,  thai  the  male  taJtei  on  himsdf  liu  duty  of 
incubatiotL  The  eggs  are  very  remarkable  objects,  curiously 
unlike  Ibosc  of  olbcr  birds;  and  Ibeir  sbctl  looks  ai  li  It  were 
of  bighly-burtiiahtd  meUl  ot  gbicd  porcdain,  presenting  also 
vatfoui  cntaiiis.  which  ie«m  to  be  constant  in  the  paniculu- 
species,  from  pale  primrose  to  lagc-gteeo  or  light  Indigo,  or  from 
chocolate  brown  to  puikish  onnge.  AU  who  have  ealen  it 
declare  tbe  Sesh  of  the  Tinamou  to  have  a  most  delicate  listc, 
aa  it  has  a  most  Inviting  appearance,  tbe  pectoral  muscls  beinf 
semi-opaque.  Of  Ihcir  habils  not  much  baa  been  told.  Darwin 
{Jwm.  ch.  iii.)  has  remarked  upon.the  sUlmeis  Ihey  show 

accordance  with  what  W.  K.  Parker  obietvn  of  their  brain 

capsdiy  and  is  an  additional  iHiinuny  10  ihcir  lew  tnorpho. 
logical  tank. .  At  least  one  species  of  Tiaimou  has  bicd  not 
infrequently  In  confinement,  and  partly  successful  atiempti 
10  natutaliie  the  spedei  Kiyiululia  tujacaa  have  been  made 
in  England.  {A.N.) 

TIHCTOBE  (Fr.  ttinlure,  Lai.  livfiira,  li«gcn,  to  dye,  slain], 
tbe  ct>lDur  witb  which  a  substance  is  dyed;  hence,  metajjhori> 
cally,  distinctive  chanctet  or  quality.  The  term  is  nicd  is 
heraldry  ot  the  metals,  Br(eii(,  o-,  of  the  colours,  f^ei,  eimrr, 
'  wi,  Ac,  ot  ol  the  fun,  mn/ne,  Mir.  ic  Since  the  i6th 
ry  a  ranvcniionil  amngement  of  lines  and  dots  gives  the 
equivalents  ot  these  tinciutesinbhick  and  while  (lee  Heuuuv). 


n  accoidingly  disliaguisbcd  aa  alcoholic, 
TINDAL,  HAtTHEW  (d.  lyii),  Englitb  deist,  the  w 


:lergymi 


t  Beer  Fert 


1  (Fetiis),  DevOBShiie 


probably  in  1653.  He  studied  law  at  Linmln  College,  Oifoid, 
under  tbe  high  churchman  George  Hickes,  dean  ol  Worcester; 
in  167S  be  was  elected  (cllov  of  All  Souls  College.  About  1685 
he  saw  "  that  upon  his  High  Church  notions  a  s^iaralion  from 
tbe  Chutcb  of  Rome  could  nol  be  juilificd,"  and  accordingly  be 
joined  Ihe  laller.  But  discerning  "  tbe  abstudities  of  popery," 
he  relumed  10  the  Church  ol  England  at  Easier  ifiaS.  His  early 
works  were  an  Essay  tj  Obtditnce  to  ihe  Sufrnnc  Puarrs  liitnV, 
inEisayenlie  PincrTii/lkrilaiiiUaleiindlMtSiiliUofiddiikimI 
in  Uallai  0/  KditioH  (1697);  and  TMc  Liherly  ajilu  Prt$i  {i6qi). 
The  first  of  his  two  larger  works.  Tin  RigUs  ej  Oa  Ckrislin 
Cluirdi  tttaciaUd  sfsiwl  At  Remisk  acd  oB  olka  priali  rkt 
daim  an  iitdtpendtmt  pauer  ncr  it,  pt.  i.,  appeared  anonymously 
In  1706  (md  ed.,  1706;  ]td,  1707;  4th,  1709).  The  book  wat 
regarded  in  Its  day  as  a  forcible  defence  of  the  Ervtias  theory  ol 
the  supremacy  of  the  state  over  the  Church,  and  al  once  provoked 
critidsni  and  abuse.  Alter  several  itielnpU  to  proscribe  the 
wotk  had  failed,  1  case  tgatntt  the  author,  publisher  and  piiniet 
succeeded  on  the  nth  of  December  1707,  and  nnothet  against 
bookseller  lot  selling  a  copy  the  Beat  day.    The  pi 


djdnt 


nttheis: 


itsning^  D^ciKctllluRitlUiofiktCloisiiiut 
(,»««»,  in  two  parts  (ind  ed,,  170Q).  The  book  was,  by  order 
ol  the  House  of  CoDUDons,  burned,  along  with  Sacheveiell'i 
Mrmon,  by  the  coDunos  hangnuui  (1710).  It  continued  to  b* 
the  subject  of  denuDdatioo  for  yean,  and  Tindal  believed  i» 
was  charged  by  Dr  Gibson,  bishop  of  London,  in  a  Patltrti Ltlta, 
with  having  undermined  religion  and  promoted  alheum  and 
infidelily — ft  charge  to  which  he  replied  in  the  anonymous  tract, 
Ai  Aidrwi  M  Mr  IniahiUHU  0/  Lm^h  ami  Wrilminilr,  a 
second  and  larger  edition  of  which  appeared  in  1730.  Inlhit 
tract'  he  makea  a  valiant  defence  of  the  deists,  and  anlidpatei 
•  A  SH«a  AUrta  u  Al  fotsMMnli.  Ac.,  with  npliB  to  KHne 
of  the  critics  of  that  book,  bears  the  hum  date  {iTV),  ihwigk 
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here  aod  theie  bm  CMtHtmiiyi  m  Old  as  tim  Creatirni;  or,  1k§ 
Gospel  «  ReptMicaHan  of  (he  Religion  of  Nature  (London,  1730, 
and  ed.,  1731;  3rd,  1732;  4th,  1733),  which  was  regarded  as  the 
"  Bible  "  of  ddsm.  It  was  really  only  the  first  part  of  the  whole 
work,  and  the  second,  though  written  and  entrusted  in  manu- 
script  to  a  friend,  never  saw  the  light.  The  work  evoked  many 
replies,  of  which  the  ablest  were  by  Janies  Foster  (1730),  John 
Conybeare  (1732),  John  Leiand  (1733)  and  Bishop  Butler  (1736). 
It  was  translated  into  German  by  J.  Lorenz  Schmidt  (i74i)»  and 
from  it  dates  the  influence.of  English  deism  on  German  theology. 
Tlndal  had  probably  adopted  the  principles  it  expounds  before 
he  wrote  his  essay  of  1697.  He  claimed  the  name  of  "  Christian 
deist,"  holding  that  true  Christianity  is  identical  with  the  eternal 
religion  of  nature^  He  died  at  Oxford  on  the  x6tb  of  August 
1733- 

'  The  reh'gioas  ^rstem  expounded  in  Christianity  at  Old  as.  the 
Creation,  unlike  the  earlier  system  of  Lord  Herbert  of  Cherburv, 
was  based  on  the  empirical  principles  of  Locke.  It  assumed  tne 
traditional  deistic  antitheses  of  external  and  internal,  positive  and 
natural,  revelations  and  religions,  and  perpetuated  at  the  same  time 
the  prevalent  misconceptions  as  to  the  nature  of  religion  and  revela- 
tion. The  system  was  worked  out  by  the  a  priori  method,  with  an 
all  but  total  disregard  of  the  facts  of  religious  history.-  It  starts 
from  the  assumptions  that  true  religion  must,  from  the  nature  of 
God  and  things,  tie  eternal,  universal,  simple  and  perfect;  that  this 
religion  can  consist  of  nothing  but  the  rimple  and  univeml  duties 
towards  God  and  man,  the  first  consisting  in  the  fulfilment  of  the 
second— *in  other  words,  the  practice  of  morality.  The  author's 
moral  system,  somewhat  confused  and  inconsistent,  is  essentially 
utilitarian.  True  revealed  religion  is  simply  a  republication  of 
the  religion  of  nature  or  reason,  and  Christianity,  if  it  is  the  perfect 
religion,  can  only  be  that  republk:ation,  and  must  be  as  ok)  as  crea- 
tion. The  special  mission  of  Christianity,  therefore,  is  simply  to 
deliver  men  from  the  superstition  which  had  perverted  the  religion 
of  nature.  True  Christianity  must  be  a  perfectly  "  reasonable 
service,"  reason  must  be  supreme,  and  the  Scriptures  as  well  as  all 
religious  doctrines  must  submit ;  onl  v  those  writings  can  be  regarded 
as  divine  Scripture  which  tend  to  tlic  honour  of  God  and  the  good 
of  man.  The  strength  of  Tindal's  position  was  the  conviction  of 
the  essential  harmony  between  man  s  religious  and  rational  nature. 
Its  weakness  from  the  standpoint  of  modem  theotogy  was  that,  like 
the  whole  religious  philosophy  of  the  time,  it  was  founded  on  a 
misconception  of  religion  and  revelation,  and  on  a  disregard  of  the 
course  lof  man's  religious  development. 
See  works  quoted  under  Deism. 

TINDER  (0.  Eng.  tyndret  from  tindan,i9ndan,  to  kindle,  cf.  Dan. 
fonder,  Ger.  ctaiinden),  a  term  applied  to  any  dry  substance  that 
will  readily  take  light  from  a  sp^rk  and  so  be  used  for  kindling 
a  fire.  Before  the  invention  of  matches  (see  Match)  fire  or  h'ght 
was  procured  by  the  ignition  of  tinder  through  sparks  obtained 
by  the  striking  of  fiint  against  steel,  the  whole  apparatus  of 
tinder,  fiiot  and  steel  being  contained  in  a  metal  box,  which  was 
an  essential  utensil  of  all  households  and  was  also  carried  on  the 
person  of  everyone  who  might  require  a  light  in  an  emergency. 
The  usual  material  of  "  tindei  "  was  a  mass  of  charred  h'ncn, 
but  the  term  was  also  applied  to  "  touchwood,"  or  wood  con- 
verted into  an  easily  Ignitible  consistency  by  the  action  of  certain 
fungi.  Another  form  of  "  tinder  "  was  "  touchpaper,"  paper 
dipped  in  nitre  and  used  as  a  slow-match  for  igniting  gunpowder. 
In  both  these  words  "  touch  "  standsfor  an  earlier  tack,  tache 
or  tasske,  tinder,  of  which  the  orj^  is  unknown.  It  may  be 
related  to  Da.  tdk,  bough,  twig,  and  would  thus  mean  dried 
twigs  used  as  tinder. 

TINBO*  a  town  of  northern  Spain,  in  the  province  of  Oviedo; 
on  a  small  tributary  ol  the.river  Narcea,  among  the  northern 
outliers  of  the  Cantabrian  Mountains,  and  on  the  high  road  from 
Cangas  de  Tineo  to  the  Biscayan  port  of  Cudillero.  Pop.  (1900), 
21,865.  Mining,  agriculture  and  stock-rearing  are  the  pzincipal 
industries.  _ 

TUIKSB,  an'  idneraat  mender  of  kettles,  pots,  pans,  &c. 
The  name  means  simply  one  who  makes  a  tinkling  sound  as  he 
mends  the  vessels,  and  the  word  is  found  as  "  tinkler  "  in  the 
i6th  century.  From  early  times  "  tinkers  "  were  looked  on  as 
vagabonds,  and  were  so  classed  in  the  act  of  Elizabeth  against 
vagrancy, 

rOxA  AiEXANDRME  PETBONELLA  FRAHCINA  (1839* 
i86q),  Dutch  traveller  in  Africa,  bom  at  the  Hague  on  the  Z7th 


of  October  1839,  was  ihe  daughter  of  Philip  F.  Tinn£, «  Dutch 
merchant  who  settled  in  England  during  the  Napoleonic  wars, 
but  afterwards  returned-  to  his  native  land,  and  of  his  wife, 
Baroness  Van  Steengracht-Capellan.  Her  father  died  when  she 
was  five  years  old,  leaving  her  the  richest  heiress  in  the  Nether^ 
lands.  After  travelling  in  Norway,  Italy  and  the  East,  and 
visiting  Egypt,  when  she  ascended  the  Nile  to  near  Gondokoro, 
Miss  Tinn£  left  Europe  again  in  1861  for  the  Nile  regions.  Ac- 
companied by  her  mother  and  her  aunt,  she  set  out  from  Cairo 
on  the  9th  of  January  1862.  After  a  short  stay  at  Khartum  the 
party  ascended  the  White  Nile  to  a  point  above  Gondokoro,  and 
explored.a  part  of  the  Sobat,  returning  to  Khartum  in  November. 
Baron  Theodor  von  Heuglin  {q.v.)  and  Dr  H.  Steudncr  having 
meantime  joined  the  ladies  at  Khartum,  the  whole  party  set 
out  in  February  1863  for  the  Bahr-el-Ghazal.  The  intention 
was  to  explore  that  region  and  ascertain  how  far  westward  the 
Nile  basin  extended;  also  to  investigate  the  reports  of  a  vast  lake 
in  Central  Africa  eastwards  of  those  already  known — ^rcports 
referring  in  all  probability  ta>  the  lake-like  expanses  of  the 
middle  Congo. 

Ascending  the  Bahr-el-Ghazal  the  limit  of  navigation  wa» 
reached  on  the  xoth  of  March.  From  Meshra-cr-Rek  a  journey 
was  made  overland,  across  the  Bahr  Jur  and  south-west  by  the 
Bahr  Kosango,  to  Jebel  Kosango,  on  the  borders  of  the  Niam- 
Niam  country.  During  the  journey  all  the  travellers  suffered 
severely  frmn  fever.  Steudncr  died  in  April  and  Madame  Tinn6 
in  June,  and  after  many  fatigues  and  dangers  the  remainder  of 
the  party  reached  Khartiun  in  July  1864,  where  Miss  Tinn^'s 
aunt  died.  Miss  Tinn6  returned  to  Cairo  by  Bcrbe/and  Suakin. 
The  geographical  and  scientific  results  of  the  expedition  were 
highly  important,  as  will  be  seen  in  Hcuglin's  Die  Tinnlscke 
Expedition  im  westlichen  Nilgebiet  {1863-1864  (Gotha,  1865),  and 
R/tise  in  das  Gebiel  des  Weissem  Nils  Leipzig,  1869).  A  descrip* 
tion,  by  T.  Kolschy  and  J.  Peyritsch,  of  some  of  the  plants 
discovered  by  the  e:q>edition  was  published  at  Vienna  in  1867 
under  the  title  of  Plantes  TinnUnnes,  At  Cairo  Miss  Txnni 
lived  in  Oriental  style  during  the  next  four  years,  visiting  Algeria, 
Tunisia  and  other  parts  of  the  Mediterranean.'  In  January  1869 
she  started  from  Tripoli  with  a  caravan,  intending  to  proceed 
to  Lake  Chad,  and  thence  by  Wadai,  Darf ur  and  Kordofan  to  the 
upper  Nile.  On  the  xst  of  August,  however,  on  the  route  from 
Murzuk  to  Ghat,  she  was  muMered,  together  with  two  Dutch 
sailors,  by  Tuareg  in  league  with  her  escort,  who  believed  .that 
her  iron  water  tanks  were  filled  with  gold. 

See  John  A.  Tinn£'s  Geographical  Notes  of  an  ExpedilioH  in  Central 
Africa  by  three  Dutch  Ladies  (Liverpool.  1864),  and  Sn-  H.  H. 
Johnston,  The  Nile  Quest,  ch.  xvi.  (London,  1903). 

TINNEVEUT,  a  town  and  district  of  British  India,  in  the 
Madras  presidmcy.  The  town  is  on  the  left  bank  of  the  Tam- 
braparni  river,  on  the  other  side  of  which  is  PaJamcottah,  the 
administrative  headquarters  of  the  district.  Fop.  (1901), 
40,469.  It  is  the  terminus  of  a  branch  of  the  South  Indian 
railway,  444  m.  S.W.  of  Madras.  Its  most  noteworthy  building 
is  a  beautifully  sculptured  temple  of  Siva. 

The  DiSTJUCT  OF  Tiknevelly  has  an  area  of  5389  sq.  m. 
It  is  for  the  most  part  a  plain  with  an  average  elevation  of 
200  ft.,  sloping  to  the  east  with  dight  undulations.  It  is 
watered  by  numerous  short  streams,  the  principal  being  the 
Tambrapaml  with  a  length  of  80  m.  The  chief  irrigation  work 
is  the  Srivaikuntam  anicut  or  dam  on  this  river.  In  the  north 
the  scenery  is  unattractive  and  the  soil  poor;  in  the  south  red 
sandy  soil  prevails  In  which  little  save  the  Palmyra  palm  will 
grow.  This  palm  yields  toddy  as  well  as  a  coarse  sugar.  Along 
the  banks  of  the  rivers  are  rice-fields  and  a  variety  of  trees  and 
crops;  and  coffee  is  grown  on  the  dopes  of  the  Travancore  hiilSw 
The  district  contains  many  ancient  and  magnificent  buihiings. 
But  the  most  interesting  antiquities  are  the  large  sepulchral 
earthen  urns  of  prehistoric  races,  which  have  been  found  at 
several  places,  especially  along  the  course  of  the  Tambraparnl; 
they  contain  bones,  pottery,  beads  and  bronze  ornament*, 
iron  weapons,  implements,  &c.  The  South  Indian  railway 
has  its  suiritime  terminus  tx  Tuticorin,  the  chief  seaport.    Th» 
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undertook  the  inlemil  admiiusirati 
quently  took  place,  ind  in  iSoi  the  whole  Camalic,  indodip 
■finnevelly,  was  ceded  to  the  British. 

TIK-FLATB  and  TBRHE-PLATB.  Tin-pliti  consotl  of  sbecl 
of  iron  oi  steel  which  have  been  thinly  coaled  with  tin  by  bein 
dipped  in  a  molten  bilh  of  that  metal,  Temc-plate  is  a  timili 
pioducl,  but  the  bath  is  not  of  tin,  but  of  tin  and  lead  nu«e. 
the  latter  metal  constituting  from  75-«o%  of  the  whole;  it  hi 
not  the  bright  lustre  of  lin-plate,  whence  its  name,  Iroi 
lirm,  dnll,  taniished.  The  sheets  employed  in  the  mAnufacIui 
are  known  as  "black  plates,"  and  are  now  o[  steel,  eithi 
■        ■].    Formerly  iron  wai  laed,  and  was  . 
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SrTNperfy  aimeatrd.  are  acoured  with  rand  and  water  and  jniKini  m 
flute  ■ti|phuric  add  altematdy  until  they  are  pertectly  elan  mnd 
bright.    They  or  then  wirindin  vam.  andalur  btiDC  baikd  in 


TIMTAfiEl,  or  TaEvEN*.  a  village  in  the  L»iineeslon  patBa- 
mentiry  division  of  Cornwall,  En^nd,  on  the  north  coast, 
4I  m.  from  CaraelloRL  Pop.  {iqoi) ,  Ui,  It  stands  on  a  bars 
upbnd,  chue  to  the  sea;  and  below  it  is  Tinlagel  Haven,  or  Ponh, 
a  smill  cove  surrounded  by  cliSs  of  almost  black  slate.  The 
scanty  ruins  of  a  c^tle  are  buHt  partly  on  the  mainland,  partly 
on  a  rugged  promontory  spoken  ol  as  the  Island,  huE  united  by 
a  narrow  peniosula  to  (he  shore.  They  have  been  celebrated 
as  the  birthplace  of  King  Arthur,  01  as  the  stronghold  of  King 
Mark,  ina  host  of  medieval  mmances,  and  in  ihepocms  of  Tenny- 
son and  Swinburne,  The  Nomiao  walls  arc  so  darkened  and 
weathered  that,  from  a  little  distance,  they  seem  a  part  of  the 
rock  itself.  Portion*  ol  a  chapel  remain,  dating  from  the  ijib 
■        ■  ■    beadeit 


building  which  1: 


b  hewn  out  of  the  slate,  and  of 
d  a  staircase  and  a  pointed  arch  above  ihi 
rm  parish  church  of  St  Maicelliana  stands  or 
it  the  castle.  AUhough  it  has  been  restored 
Xi  of  Saioo  workmanship  in  the  chancel 
inn  doorways,  a  foot  of  the  same  period,  a 


In  the  churchyard  (he  graves 
frequent  and  violent  on  this  ui 
the  church  belonged  to  Fontevn 
it  was  made  over  by  Edward  1 
Windsor.  A  9th.ccntury  rood 
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ult  Abbey  in  Normandy;  I 
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lall  vessels  which  can  visit  T\ 
Lgnificence  of  the  coast  h 


indagd)  is  a  parish  a  portion  of  which 
appears  in  the  Domesday  Survey  as  Bossincy  (Botdnnu).  TIm 
latter  waa  held  in  Ibe  time  ol  the  Confessor  by  a  thegn  of  SI 
Petrock  and  at  (he  time  of  the  survey  by  Robert,  count  o( 
Mortaio,  of  the  same  salni.  The  castle  probably  eaisted  in 
pre-Saion  times.  Under  the  Norman  earls  of  Cornwall  this  was 
rebuilt,  embauled  and  furnished  with  munitions  of  war.  Its 
officers  Included  a  constable  and  a  chaplain.  It  was  in  a 
ruinous  condition  In  Leland's  time  (c.  T540}.  Queen  Elizabeth 
abolisbed  the  ofiice  of  constable.  In  the  parish  ol  Tlnlagel  I* 
the  hamlet  of  Bossiney  which  under  the  name  of  Tintagcl  received 
a  charter  (undated)  from  Richard  king  of  the  Romans,  gtsnling 
freedom  to  the  borough  and  10  the  faurgesset  freedom  from  poa- 
tage  and  stallage  thiDughoul  Cornwall,  amarket  on  Wednesday! 
and  a  three  days'  fair  at  Mlchaclmaa.  This  charter  was  coo- 
firmed  in  i]85.  Is  ii3J  the  burgesses,  those  who  held  tenementa 
within  the  boMtigh,  DUmbirad  too.  The  boreugh.  which 
ap^renlly  owed  its  obtence  to  the  castle,  shared  its  lorlunea, 
Inland  calls  atteottOD  to  the  decay  of 
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to  Charl 
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Oder  tlie  latter  a  mayor. 


derk  wen  to  oonaliCute  the  coipoiation.  For  supplying 
vacaodea  in  it  the  vote*  of  those  only  who  were  tnemben  of  It 
were  required.  Pravnon  was  made  for  the  administration  of 
the  boreugh.  Bosuney  acquired  the  right  of  electing  two  mem- 
ben  of  parliament  b  IS!},  thifiuichiit  being  oliiteUyvtUed 
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i8th  century  the  fnmchiM  bed  become  restricted  to  the  fvoemeb 
or  burgesses.  In  1784  the  vicsr  of  Tlntagd,  as  mayor  and  only 
qualified  elector»  enjoyed  the  probably  unique  privilege  of  return- 
ing two  members  to  the  House  of  Commons.  In  1832  there  were 
ten  readent  legal  voters  within  the  borough  and  nine  out-voters. 
The  Reform  Act  transferred  their  votes  to  the  county.  There  is 
now  no  market,  and  the  only  fair  is  held  on  the  2X8t  of  October. 

See  Vutoria  CowUy  Hisioryt  Conmatt;  Sir  J  Maclean,  History  of 
Trigg  Minor. 

TZHTBRN  ABBEY,  in  Monmouthshire,  one  of  the  most  famous 
ecdesiasticai  ruins  in  England  It  is  beautifully  situated  on  the 
right  bank  of  the  river  Wye  The  abbey  was  founded  by  Walter 
de  Clare  in  Z131  for  Cistercian  monks.  The  existing  church, 
however,  dates  from  the  later  part  of  the  13th  century;  it  is 
unroofed,  and  the  nave  is  imperfect,  but  many  of  the  finest 
details  of  a  style  transitional  from  Early  English  to  Decorated 
are  preserved.  The  church  is  cruciform.  Ooisters  and  other 
monastic  buildings,  of  which  there  are  considerable  remains, 
lay  to  the  north  of  the  church.  The  foundation  was  dissolved 
by  Henry  VIII.  At  the  neighbouring  village  of  Tintem  Parva 
there  is  s  station  on  a  branch  of  the  Great  Western  railway. 

TINTORBTTO,  JAOOPO  ROBUST!  (x 5x8-1594),  one  of  the 
greatest  painters  of  the  Venetian  school,  was  born  In  Venice  in 
1 5 18,  though  most  accounts  say  in  15x9.    His  father,  Battista 
Robusti,  WS19  a  d3rer,  ot  "  tintore ";  hence  the  son  got  the 
nickname    of    *' Tintoretto,*'    little    dyer,    or    dyer's    boy, 
which  is  Englished  as  Tlntoret.    In  childhood  Jaoopo,  a  bom 
painter,  began  daubing  on  the  dyer's  walls;  his  father,  noticing 
his  bent,  took  him  round,  still  in  boyhood,  to  the  studio  of  Titian, 
to  see  how  far  he  could  be  trained  as  an  artist.   We  may  suppose 
this  to  have  been  towards  1533,  when  Titian  was  already 
(according  to  the  ordinary  accoimts)  fifty-six  years  of  age. 
Ridolfi  is  our  authority  for  saying  that  Tintorethad  only  been 
ten  days  in  the  studio  when  Titian  sent  him  home  once  and  for 
all.   Tlie  reason,  according  to  the  same  writer,  i^  that  the  great 
master  observed  some  veiy  spirited  drawings,  which  he  learned  to 
be  the  production  of  Tintoret;  and  it  is  inferred  that  he  became 
at  once  jealous  of  so  promising  a  scholar     This,  however,  is 
mere  conjecture;  and  perhaps  it  may  be  fairer  to  suppose  that 
the  drawings  exhibited  so  much  independence  of  manner  that 
Titian  judged  thsct  young  Robusti,  although  he  might  become 
a  painter,  would  never  be  properly  a  pupU.    From  this  time 
forward  the  two  always  remained  upon  distant  terms — ^Robusti 
being  indeed  a  professed  and  ardent  admirer  of  Titian,  but  never 
a  friend,  and  Titian  and  his  adherents  turning  the  cold  shoulder 
to  Robusti.    Active  disparagement  also  was  not  wanting,  but 
it  passed  unnoticed  by  Tintoret     The  latter  sought  for  no 
further  teaching,  but  studied  on  his  own  account  with  laborious 
zeal;  he  lived  pooriy,  collecting  casts,  bas-reliefs,  &c.,  and  prac- 
tising by  their  aid.    His  noble  conception  of  art  and  his  high 
personal  ambition  were  evidenced  in  the  inscription  which  he 
placed  over  his  studio — "  II  disegno  di  Michelangelo  ed  il  colorito 
di  Tizi^no  "  (Michelangelo's  design  and  Titian's  colour).    He 
studied  more  especially  from  models  of  Michelangelo's  "  Dawn," 
**  Noon,"  "  TwQight "  and  **  Night,"  and  became  expert  in 
modelling  in  wax  and  day — a  method  (practised  likewise  by 
Titian)  which  afterwards  stood  him  in  good  stead  in  working  out 
the  arrangement  of  his  pictures.    The  models  were  sometimes 
taken  from  dead  subjects  dissected  or  studied  in  anatomy 
schools;  some  were  draped,  others  nude,  and  Robusti  was  wont 
to  suspend  them  in  a  wooden  or  cardboard  box,  with  an  aperture 
for  a  candle.   Now  and  afterwards  he  very  frequently  worked  by 
night  as  well  as  by  day.    The  young  painter  Schiavone,  four 
yean  Robusti's  junior,  was  much  in  his  company.    Tintoret 
helped  Sdiiavone  gratis  In  wall-paintings;  and  in  many  subse- 
quent instances  he  worked  also  for  notl:^ig,  and  thus  succeeded 
in  obtaining  conmussions.    The  two  ewliest  mural  paintings 
of  Robasti--done,  like  other*,  U/t  next  to  no  pay--are  said  to 
have  been  "  Belshazzai's  Feast "  and  a  "  Cavalry  Fight,"  both 
long  since  perished.     Such,  indeed,  may  be  said  to  have  been 

the  fate  of  all  his  frescoes,  early  or  later.    The  first  work  of  his 

which  attracted  some  conaidcmble  noUoe  was  a  portrait-group 


of  himself  and  his  brother— the  latter  playing  a  guitar-^with  a 
nocturnal  effect;  this  also  is  lost  It  was  followed  by  some 
historical  subject,  which  Titian  was  candid  enough  to  praise. 
One  of  Tlntoret's  early  pictures  still  extant  u  in  the  church  of 
the  Carmine  in  Venice,  the  "  Presentation  of  Jesus  in  the 
Temple  ";  also  in  S.  Benedetto  are  the  "  Annunciation  "  and 
*'  Christ  with  the  Woman  of  Samaria."  For  the  Scuola  della 
Triniti  (the  scuole  or  schods  of  Venice  were  more  in  the  nature 
of  hospitals  or  charitable  foundations  than  of  educational 
institutions)  he  painted  four  subjects  from  Genesis.  Two  of 
these,  now  in  the  Venetian  Academy,  are  "  Adam  and  Eve  " 
and  the  "  Death  of  Abel,"  both  noble  works  of  high  mastery, 
which  leave  us  in  no  doubt  that  Robusti  was  by  this  time  a 
consummate  painter— one  of  the  few  who  have  attained  to  the 
highest  eminence  by  dire  study  of  their  own,  unseconded  by 
any  training  from  some  senior  proficient 

Towards  1546  Robusti  painted  for  the  church  of  the  Madonna 
dell'  Orto  three  of  his  leading  works — the  *'  Worship  of  thjs 
Golden  Calf,"  the  *'  Presentation  of  the  Virgin  in  the  Temple," 
and  the  ''Last  Judgment" — ix>w  shamefully  repainted;  and 
he  settled  down  in  a  house  hard  by  the  church.  It  is  a  Gothic 
edifice,  looking  over  the  lagoon  of  Murano  to  the  Alps,  built  in 
the  Fondaraenta  de'  Mori,  still  standing,  but  let  out  cheap  to 
artisans.  In  1548  he  was  commissioned  for  four  pictures  in  the 
Scuola  di  S.  Marco— the  "  Finding  of  the  body  of  St  Mark  in 
Alexandria  "  (now  in  the  church  of  the  AngeU,  Murano),  the 
"  Salt's  Body  brought  to  Venice,"  a  "  VoUiy  of  the  Saint 
delivMed  by  hivoking  him  from  an  UncI^^  Spirit  "  (these  two 
are  in  the  library  of  the  royal  palace,  Venice),  and  the  highly 
and  justly  celebrated  "  Miracle  of  the  Slave."  This  last,  which 
forms  at  present  one  of  the  chief  glories  of  the  Venetian  Academy, 
represents  the  leguid  of  a  Christian  slave  or  captive  who  was 
to  be  tortured  as  a  punishment  for  some  acts  of  devotion  to  the 
evangeh'st,  but  was  saved  by  the  miraculous  intervention  of  the 
latter,  who  shattered  the  bone-breaking  and  blinding  implemente 
which  were  about  to  be  applied.  These  four  works  were  greeted 
with  signal  and  general  applause,  including  that  of  Titian's 
intimate,  the  too  potent  Hetro  Aretino,  with  whom  Tintoret, 
one  of  the  few  men  who  scorned  to  curry  favour  with  him,  was 
mostly  in  disrepute.  It  is  said,  however,  that  Hiktoret  at  one 
time  painted  a  ceiling  in  Pietro's  bouse,  at  another  time,  being 
invited  to  do  his  portrait,  he  attended,  and  at  once  proceeded  to 
take  his  sitter's  measure  with  a  pistol  (or  a  stiletto),  as  a  signifi- 
cant hint  that  he  was  not  exactly  the  man  to  be  trifled  with.  The 
painter  having  now  executed  the  four  works  in  the  Scuola  di 
S.  Marco,  his  straits  and  obscure  endurances  were  over.  He 
married  Faustina  de'  Vescovi,  daughter  of  a  Venetian  nobleman. 
She  appears  to  have  been  a  careful  housewife,  and  one  who 
both  would  and  could  have  her  way  with  her  not  too  tractable 
husband.  Faustina  bore  him  several  children,  probably  tm-o 
sons  and  five  daughters. 

The  next  conspicuous  event  in  ;the  professional  life  of  Tintoret 
Is  hu  enormous  labour  and  profuse  self-development  on  the  walls 
and  cdlingi  of  the  Scuola  di  S.  Marco,  a  building  which  may  now 
almost  be  regarded  as  .a  shrine  reared  by  Robusti  to  his  own 
genius.  The  building  had  been  begun  in  1525  by  the  Lombardif 
and  was  very  deficient  in  light,  so  as  to  be  particularly  ill-suited 
for  any  great  scheme  of  pictori^  adornment.  The  painting  of 
its  interior  was  commenced  in  1560.  In  that  year  five  principal 
painters,  including  Tintoret  and  Paul  Veronese,  were  invited 
to  send  in  trial-designs  for  the  centre-piece  in  the  smaller  hall 
named  Sala  dell'  Albergo,  the  subject  being  S.  Rocco  reoeiVcd 
into  Heaven.  Tintoret  produced  not  a  sketch  but  a  picture,  and 
got  it  inserted  into  its  oval.  The  competitors  remonstrated,  not 
unnaturally;  but  the  artist,  who  knew  how  to  play  his  own  game, 
made  a  free  gift  of  the  pic^re  to  the  saint,  and,  as  a  by-law  of 
the  foundation  prohiUted  the  rejection  of  any  gift,  it  was 
retained  in  5{(«— Tintoret  furnishing  gratis  the  other  decorations 
of  the  same  ceiling.  (This  Is  one  Version  of  the  anecdote :  there 
Is  another  version,  which,  though  differing  in  incident,  has  the 
like  general  bearing.)  In  1565  he  resumed  work  at  the' scuola. 
painting  the  magnlficeat  "  Cnicifiiioii,''_for  which  a  sum  of 
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250  ducats  vas  paid.  In  1576  he  pfeteotad  gnitfti  aaoUier 
centre-piece — that  for  tht  ceiliog  of  Uw  great  hall,  lepreaenting 
the  "  Plague  of  Serpenta  ";  and  in  the  following  year  he  oom- 
pleted  this  ceiling  with  pictuxes  of  the  "  Paschal  Feast "  and 
"  Moses  striking  the  Rock  "— «coq>ting  whatever  pittance  the 
confraternity  chose  to  pay.  Robusti  next  launched  oat  into 
the  painting  of  the  entire  scuola  and  of  the  adjacent  church  of 
S.  Rocco.  He  offered  in  November  1577  to  execute  the  works 
at  the  rate  of  100  ducats  per  annum,  three  pictures  htiag  due 
in  each  year.  This  proposal  was  accepted  and  was  punctually 
{ul£Ued»  the  painter's  tieath  alone  preventing  the  execution  of 
some  of  the  ceiling-«ubjects.  The  whole  snm  paid  for  the  acuola 
throughout  was  3447  ducats.  Disregarding  some  minor  per- 
formances, the  scuda  and  church  contain  fifty-two  memorable 
painting^  which  may  be  described  as  vast  suggestive  sketches, 
with  the  mastery,  but  not  the  deliberate  precision,  <ji  finished 
pictures,  and  adapted  for  bdng  looked  at  in  a  dusky  half^lig^t. 
"  Adam  and  Eve,"  the  "  VisitaUon,"  the  '*  Adoration  of  the 
Magi,"  the  "  Massacre  of  the  Innocents,"  the  **  Agony  in  the 
Garden,"  "  Christ  before  PiUte,"  "  Christ  canying  Ha  Cross," 
and  (this  alone  having  been  marred  by  restoration)  the  "  Assump- 
tion of  the  Virgin  "  are  leading  examples  in  the  scnola;  in  the 
church,  "  Christ  curing  the  Paralytic." 

It  was  probably  in  1560,  the  ^ear  in  which  he  begah  working 
in  the  Scuola  di  S.  Rocoo,  that  Tmtoret  commenced  his  numerous 
paintings  in  the  ducal  palace;  he  then  executed  there  a  portrait 
of  the  doge,  Girolamo  Priuli.  Other  works  which  were  destroyed 
in  the  great  fire  of  1577  succeeded — the  "  Excommunication  of 
Frederick  Barbarossa  by  Pope  Alexander  IIL"  and  the  '*  Victory 
of  Lepanto."  After  the  fire  Tintoret  started  afresh,  Paul 
Veronese  being  his  cdleague;  their  works  have  for  the  most  part 
been  disastrously  and  disgracefully  retouched  of  late  years,  and 
some  of  the  finest  monuments  of  pictorial  power  ever  produced 
are  thus  degraded  to  comparative  unimportance.  In  the  SaU 
dello  Scrutinio  Robusti  painted  the  "  Capture  of  Zara  from  the 
Hungarians  in  1346  amid  a  Hurricane  of  Missiles  ";  in  the  hall  of 
the  senate, "  Venice,  Queen  of  the  Sea  ";  in  the  hall  of  the  coUege, 
the  "  Espousal  of  St  Catherine  to  Jesus  ";  in  the  Sala  deU' 
Anticollegio,  four  extraordinary  masterpiecea— "  Bacchus  with 
Ariadne  crowned  by  Venus,"  the  "  Three  Graces  and  Mercoiy," 
"  Minerva  discarding  Mars,"  and  the  "  Forge  of  Vulcan  "—which 
were  painted  Iqt  fifty  ducats  each,  besides  materials,  towards 
X57S;  in  the  Antichiesetta,  "  St  Georg;e  and  St  Nicholas,  with 
St  Margaret "  (the  female  figure  is  sometiaiies  termed  the  princes 
whom  St  George  rescued  from  the  dragon),  and  "  St  Jerome  and 
St  Andrew  ";  in  the  hall  of  the  great  coundl,  nine  large  composi- 
tions, chiefly  battle-pieces.  We  here  reach  the  crowning  pro- 
duction of  Robusti's  life,  the  last  picture  of  any  considerable 
importance  which  he  executed,  the  vast "  Paradise,"  in  size  74  ft. 
by  30,  reputed  to  be  the  largest  painting  ever  done  upon  canvas. 
It  is  a  work  so  stupendous  in  scale,  so  colossal  in  the  sweq>of  its 
power,  so  reckless  of  ordinary  standards  of  conception  or  method, 
so  pure  an  inspiration  of  a  soul  burning  ?rith  passionate  visual 
inugining  and  a  hand  magical  to  work  in  shape  and  colour, 
that  it  has  defied  the  connoisseurship  of  three  centuries,  and  has 
generally  (though  not  with  its  fint  Venetian  contemporaries) 
passed  for  an  eccentric  failure;  while  to  a  few  eyes  (including 
those  of  the  present  writer)  it  seems  to  be  so  transcendent  a 
monument  of  human  faculty  applied  to  the  art  pictorial  as  not 
to  be  viewed  without  awe  nor  thought  of  without  amaaemenL 
While  the  commission  for  this  huge  work  was  yet  pending  and 
unassigned  Robusti  was  wont  to  tell  the  senators  that  he  had 
prayed  to  God  that  he  might  be  commissioned  for  it,  so  that 
paradise  itself  might  perchance  be  his  recompense  alter  death. 
Upon  eventually  receiving  the  commission  in  i  j88  he  set  up  his 
canvas  in  the  Scuola  della  Misericordia  and  worked  indefatigvJ>ly 
at  the  task,  making  many  alterations  and  doing  various  heads 
and  costumes  direct  from  nature.  When  the  picture  had  been 
brought  well  fprward  he  took  it  to  its  proper  phice  and  there 
finished  it,  assisted  by  his  son  Domenico  for  details  of  drapery, 
&c.  AU  Venice  ap{dauded  the  superb  achievement,  which  has 
in  more  recent  times  suficmi  fiom.n^gkct,  but  fortunatdly 


haidy  at  an  foam  lestoratiQO.  Robiisti  waa  asked  to  name  Us 
owp  price^  but  this  be  left  to  the  authorities.  They  tendered  a 
handsome  amount;  Robusti  is  said  to  have  abated  something 
from  it,  which  is  even  a  more  curious  instance  of  ungreedincss 
for  pelf  than  earlier  cases  which  we  have  dted  where  he  worked 
io9<taothlng  at  all. 

After  the  completion  of  the  "  Paradise  "  Robosti  tested  for  a 
while,  and  he  never  undertook  any  other  work  of  importaDce, 
though  therejs  no  reason  to  suppose  that  his  energies  were  ex- 
hausted had  his  days  been  a  little  prolonged.  He  was  seised  with 
an  attack  in  the  stomach,  complicated  with  fever,  whidi  prevented 
him  from  sleeping  and  almost  from  eating  for  a  fortnight,  and  on 
the  3  Kt  of  May  1504  he  died.  A  contemporary  record  states 
his  age  to  have  been  seventy-five  years  and  fifteen  days.  H  this 
is  accurate,  the  i6th  of  May  1^19  mxist  have  been  the  day  of 
his  birth;  but  we  prefer  the  authority  of  the  register  of  deatbs  in 
S.  Mardliano,  which  states  that  llntoret  died  of  fever,  a^ed 
seventy-five  years,  eight  months  and  fifteen  days'-thus  bringing 
us  to  Uie  i6th  of  September  15x8  as  the  true  date  of  his  birth. 
He  was  buried  in  the  church  of  the  Madonna  dell'  Orto  by  the 
side  of  hia  favourite  daughter  Marietta,  who  had  died  in  1 590, 
aged  thirty;  there  is  a  wdl-known  tiaditlMi  that  as  she  lay  dead 
the  heait-stridum  father  painted  her  portrait.  Marietta  had 
herself  been  a  portiait-painter  of  considerable  skill,  as  well  as  a 
musidan,  vocal  and  instrumental;  but  few  of  her  works  are  now 
traoeabteL  It  is  said  that  up  to  the  age  of  fifteen  she  used  to 
accompany  and  asMst  her  father  at  his  work,  dressed  as  a  boy, 
eventuially  die  married  a  jeweller,  Mario  Augusta.  In  x866  the 
grave  of  the  Vescovi  and  Robusti  was  opened,  and  the  remains  of 
nine  members  of  the  joint  families  were  found  in  it;  a  different 
locality,  the  diapd  on  the  right  of  thechoir,  was  then  assigned  to 
the  grave. 

Tintoret  painted  his  own  portrait  at  least  twice,  one  of  the 
heads  being  in  the  UfSsi  Gallery  of  Florence  and  the  other,  done 
when  his  age  was  advanced,  in  the  Louvre.  It  is  a  veiy  serious 
face,  somewhat  blunt  and  rugged,  but  yet  refined  without  the 
varnish  of  elegance — concentrated  and  resolute,  its  native  ardours 
of  frankness  and  energy  welded  down  into  lifelong  laboriousness, 
with  a  pent  look  as  oi  smouldering  fire.  The  eyes  are  large,  dark 
and  round;  the  grisxled  hair  dose  and  compacL  The  face  baa 
beea  held  to  bear  some  resemblance  to  that  of  Michelangelo, 
but  this  does  not  go  very  far.  Robusti  appcarft  also  as  one 
of  the  figures  in  the  two  vast  pictures  by  Paul  Veronese— 
the  "  Marriage  hi  Cana  "  and  the  "  Feast  in  the  House  of  Levi" 

Audadoui  and  Intrepid,  though  not  constantly  correct,  as  a 
draughtsman,  majestically  great  as  a  colourist.  prodigiovs  as  an 
executant,  Tintoret  was  as  absolute  a  type  of  the  born  painter  as 
the  biatory  of  art  re^sters  or  enables  us  to  conceive,  whatever 
he  did  was  imaginative — sometimes  beautiful  and  suave  (and  he 
was  eminently  caoable  of  painting  a  lovely  female  countenance 
or  an  heroic  man),  often  imposing  and  romantfe,  fully  as  <^ten 
turbulent  and  reddess,  sometimes  trivial,  never  unpainter-like  or 
prosaic  When  he  chose — which  was  not  always — he  painted  his 
entire  persona^  characteristically;  but,  like  the  other  highest 
masters  of  Venice,  be  conceded  and  attended  little  to  the  expression 
of  his  faces  as  evincing  incidental  emotion.  In  several  of  his  works — 
as  eapedally  the  great "  Crudfixion  "  in  S.  Rocco-^here  is  poweriul 
central  tJjought,  as  well  as  inventive  detail;  but  his  imagination 
is  always  concrete:  it  is  essentially  that  of  a  painter  to  whom  th« 
means  of  art — the  form,  colour,  chiaroscuro,  manipularion.  scale, 
distribution— are  the  typical  and  necessitated  realities.  What  he 
imagines  is  always  a  vuual  inte^pr,  a  picture*— never  a  treatise, 
however  thouehtfally  planned  or  ingeniously  detailed.  Something 
that  one  could  see — that  is  his  ideal,  not  something  that  one  could 
narrate,  still  less  that  one  could  deduce  and  demonstrate.  In  his 
treatment  of  action  or  gesture  the  most  constant  peculiarity  is  the 
Bway  and  swerve  of  his.figiins:  they  bend  like  saplings  or  rock  like 
forest-boughs  in  a  gale;  stiffness  or  immobUity  was  entirely  foreign 
to  his  style,  which  has  therefore  little  of  the  monumental  or  severe 
character.  Perhaps  he  felt  that  there  was  no  other  way  for  combin- 
ing  **  the  colour  Of  Titian  with  the  design  of  Mkhebngelo."  The 
knitted  strength  and  .the  transcendents  fervour  of  energy  of  the 
supreme  rloomtioe  oii^t  to  some  extort  be  emulated;  but,  if  they 
were  to  be  united  with  the  glowing  fusion  of  hue  of  the  supreme 
Venetian,  this  could  only  be  attained  by  a  process  of^  relaxing  the 
excessive  tension  and  tnodifving  muscular  into  elastic  force.  In 
this  respect  he  was  a  dedded  innovator  1  but  he  had  many  imitaton, 
«oimpafiMively  feeble  if  we  sacapt  Paul  Veroorsti^ 
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Thtonel  icaieety  ever  tnvdicd  oat  of  Vtoke.  He  loved  all  the 
•ffta.  played  in  yoiith  the  late  and  various  iostnioientt,  fome  ol  them 
of  his  amn  invention,  and  deoigned  theatrical  ooetomee  and  proper* 
tieak  «na  vened  in  nMchanics  and  mechanical  devioei,  and  was  a 
very  agieeaUe  companion.  For  the  atfce  of  hie  work  be  lived  in 
a  most  retired  fashion,  and  even  when  not  paintsng  was  wont  to 
remain  in  his  working  room  suntMmded  by  casts.  Here  he  hatdiv 
admitted  any,  even  intimate  friemte^  and  he  kept  his  modes  of  work 
secret,  save  as  nguids  his  asaistanta  He  abounded  in  pleasant 
witty  sayings  wbe0»er  to  great  pertoaagcs  or  to  others^  but  no  smile 
hovered  on  Itis  lips.  Out  of  doors  hb  wife  made  him  wear  the  robe 
of  a  Venetian  citisen:  if  it  rained  she  tried  to  indue  him  with  an 
onter  garment,  but  tms  he  resisted.  She  would  also  when  be  left 
the  bouee  wmp  up  money  for  him  in  a  hondhsiehief.  and  on  his 
return  expected  an  account  of  it:  Tintoret's  accustomed  reply  was 
that  he  had  spent  it  hi  alms  to  the  poor  or  to  prisoners.  In  IS74 
he  obtained  the  revenion  of  the  first  vacant  bioker's  JMitent  in  • 
fondaco,  with  power  to  be<|ueath  it--«n  advantage  gmnted  from 
time  to  time  to  prs-emhient  painteri.  Per  hl»  phenomenal  energy 
in  painting  he  was  tanned  "  11  Fwiosob'*  An  agreement  is  extant 
showing  that  he  undertook  to  finish  in  two  months  two  historical 
pictures  each  containing  twenty  figures*  seven  being  portraits.  The 
mmber  of  his  portraits  Is  enormous;  their  merit  Is  uneaual,  but 
the  really  fine  ones  cannot  be  suqyissed.  Sdbaatiaao  del  Fkmibo 
lemariceo  that  Robusti  could  ^aint  in  two  days  as  much  as  himeelf 
hi  two  years;  Annibale  Caracct  that  Tintoret  was  in  many  pictures 
equal  to  Utian,  In  others  inferior  to  Untoret.  This  was  the  general 
opinion  of  the  Venetians,  who  said  that  he  had  three  pencils— «ne 
Of  gold,  the  steood  of  silver  and  the  third  of  iron.  The  only  pfctores 


and  the  '*  Cnicifixion  "  in  the  Scuofai  tfl  S.  Rooco:  thf  fast  was 
o^raved  hi  1589  by  A^postiao  CaaocL  GenenHy  he  painted  at 
once  on  to  the  canvas  without  any  preliminary.  Some  ci  his  dicta 
on  art  have  been  recorded  as  follows  \>y  Ridolfi:  '^  the  art  of  painting 
remains  increasingly  difficult":  "painters  in  youth  should  adhere 
to  the  best  masters,  these  being  Hichelangdo  and  Titian,  and  should 


work,  but  drawing  from  life  in  the  nude  should  only  be  essayed  by 
well-practised  men,  as  the  real  is  often  wanting  in  beauty." 

Of  pupils  Robusti  had  very  few;  his  two  sons  and  A4artfal  de 
Vos  of  Antweip  were  amoiw  tnenh  Doraeoico  Robusti  (1569-11(37). 
whom  we  have  already  had  oocasion  to  mention,  freouenUy  assisteo 
his  father  in  the  groundwork  of  great  pictures.  He  himself  painted 
a  multitude  of  workai  many  of  them  on  a  very  large  scale;  they 
would  at  best  be  memocre,  and,  coming  from  the  son  of  Tintoret, 
are  exaspersting;  still,  he  must  be  reigarded  as  *  considembie  sort 
of  pictorial  practitioner  in  his  way. 

We  conclude  by  naming  a  few  of  the  more  striking  of  Tintoret's 
very  numerous  works  not  already  specified  in  the  course  of  the 
article.  In  Venk«  (S  Giorgio  Maggiorv),  a  series  of  bis  later  works, 
the  " Gathering  of  the  Manna."  "Last  Sapper."  '* Descent  from  the 
Cross,"  "  Resurrection,"  "  Martyrdom  of  St  S^phen."  "  Corooatioa 
of  the  Viiigin."  "  Martyrdom  of  St  Damian  ^\  fS.  Francesco  del 
Vigna)  the  ''Entombment'*;  (the  Fran)  the  "Massacre  of  the 
Innocents  ";  ^  Cassano)  a  "  Crucifistion."  tiie  figures  seen  from 
behind  along  the  hill  slope;  (St  Mark's)  a  mosaic  of  Uie  "  Baptism  of 
Christ " — thie  oil.painttng  of  this  composition  is  in  Verona.  ■  In 
Milan  (the  Brera),  "  St  Helena  and  other  saints."  In  Florence 
(Pitti  Gallery),  "  Venus,"  "  Vulcan  "  and  "  Cupid."  In  Cologne 
fWallraff-Richarts  Museum),  "OvmJ  and  Corinna."  In  Augsberg 
(the  town-hall),  some  historical  pictures,  which  biographers  and 
tourists  alike  have  unaccountably  nM|ected"-one  of  tne  siege  of  a 
fortified  town  is  astonisbrngly  fin&  In  England  (Hampton  Court). 
**  Esther  and  Ahasuerus,"  and  the  '*  Nine  Afuses  ";  (the  National 
Gallery), "  The  Origin  of  the  Milky  Way."  a  memorable  Umr  defrnu, 
**  Christ  washing  Peter's  Feet,'*  a  grand  piece  of  colour  and  execution, 
not  greatly  interesting  in  other  respectSi  also  a  spirited  smallish 
work.  "  St  Ctoxwt  and  the  Dragon." 

The  writer  woo  has  done  by  far  the  roost  to  establish  the  fame 
of  Tintoret  at  the  height  which  it  ousht  to  occupy  is  Ruskin  in  his 
SUmes  of  Venice  and  other  books;  the  depth  and  scope  c^  the  roaster's 
power  had  never  before  been  adeouately  brought  out,  although  his 
extraordinarily  and  somewhat  aroitranly  used  executive  giu  was 
acknowledffed.  Ridolfi  (Meraviglie  ddl'  Arte)  gives  interestmg  per- 
sonal detaus;  the  article  by  Dr  Janitschek  xnlKunst  und  KitutUr 
(1876)  is  a  solid  account.  For  an  English  reader  the  most  handy 
narrative  is  that  of  W.  R.  Osier  {Tintoretto,  1879).  in  the  series  en^ 
titled  "  The  Great  Artists."    Here  the  bio^phical  facte  are  cleariy 

6 resented ;  the  aesthetic  criticism  is  enthusiastic  but  not  perspicuous. 
>ther  works  deserving  of  mention  are:  L.  Mesnard,  M^nde  snr 
Tintoret  (1881):  T.  P.  Steams.  Four  Great  Venetians  (1901):  H. 
Thode,  Ttntorettc  (1901);  Stoughton  Holbom,  Jacopo  Robusti  (1003). 

(W.  M.  R.) 

TIPAIA,   (t)  A  town  and  commune  on  the  coast  of  Algeria, 

Ip  ttedepartment  of  Algiers,  30  m.  W.  of  the  capital    Pop. 


of  the  CDmanxie  (1906),  ayss'  '^^  modern  town,  fouded  id 
XS57,  is  remarkable  chiefly  for  its  pleasant  situation  and  sandy 
beach.  The  roadstead  is  exposed  to  the  N.E.  and  N.W.  Thert 
is  a  moiit  about  90  ft.  long  and  anchorage  in  six  fathoms.  A 
opDsiderable  trade  is  done.  The  Roman  dty  of  Tipasa  was 
built  on  three  small  bills  which  overlooked  the  sea.  Of  the 
houses,  most  of  which  stood  on  the  central  hill,  no  traces  re-' 
main;  but  there  are  ruins  of  three  chiirchesr~the  Great  BasiUca 
and  the  Basilica  Alexander  on  the  western  bill,  and  the  Basilica' 
of  St  Salsa  on  the  eastern  hill— tiro  cemeteries,  the  bathsj 
theatre,  amphitheatre  and  nymphaeum.  The  line  of  the  ram*^ 
parts  can  be  distinctly  tiaced  and  at  the  foot  of  the  eastern' 
hiU  the  remains  of  the. ancient  haxtonr.  The  basilicas  are 
snrtDunded  by  cemeteries,  which  are  full  of  coffins,  all  of 
stone  and  covered  with  mosaics.  The  basilica  of  St  Salsa; 
which  has  been  excavated  by  S.  Gs'dl,  consists  of  a  nave  and  two- 
aisles,  and  still  contains  a  mosaic.  The  Great  Basilica  served 
fbr  centuries  as  a  quarry,  bat  it  is  still  possible  to  make  out  the 
plan  of  the  bnUding,  vriiich  waa  divided  into  seven  aisles.  Under 
the  foundations  of  the  church  are  tombs  hewn  out  of  the  soMl 
rock.  Of  these  one  is  circular,  with  a  diameter  of  60  ft.  and 
space  for  94  coffins. 

Tipasa  was  founded  by  the  Phoenidans,  was  made  a  Roman 
military  colony  by  the  emperor  Claudius,  and  afterwards  became 
a  munidpinm.  Commeidany  it  was  of  considerable  fmpor*. 
tince,  but  it  was  not  distingtdshed  in  art  or  learning.  Chrls-<' 
tiatnty  was  eariy  introduced,  and  in  the  tUrd  century  Tipasa 
was  a  bishop's  see.  Most  of  the  inhahitants  continued  heathens 
until,  according  to  the  legend,  Salsa,  a  Christiao  maiden,  threw 
the  bead  of  their  serpent  idol  into  the  sea,  whereupon  tSie 
enraged  populace  stoned  her  to  death.  The  body,  miraculously 
recovered  from  tlie  sea,  was  buried,  on  the  hill  above  the  bar*' 
botir,  hs  a  small  diapel  which  gave  {dace  subsequently  to  the 
statdy  basfflca.  Salsa's  martyrdom  took  place  in  the  4th 
century.  In  484  the  Vandal  king  Huneric  (477-484)  sent  an 
Arian  bt&hop  to  Tipasa;  whereupon  a  hirge  number  of  the  in- 
habitants fled  to  Spain,  while  many  of  the  remainder  were 
cruelly  persecuted.  After  this  time  the  dty  disappears  from| 
history;  and,  whether  or  not  its  ruin  was  caused  by  the' 
Arabs,  they  seem  to  have  made  no  settlement  there. 

(9)  Another  town  which  in  Roman  dmes  was  called  Tipasa 
is  in  the  department  of  Constantine,  Algeria,  55  m.  due  south 
of  Bona,  3140  ft.  above  the  sea;  it  is  now  called  Tifcsh.  The 
chief  ruin  is  that  of  an  extensive  fortress,  the  walls  of  which' 
are  9  ft.  thidt. 

TIP-CAT  (also  called  Cat  and  Cai  and  Da^U  a  pastime  which' 
consBts  in  tapping  with  a  stick  a  short  ^fct  of  wood  with 
sharpened  ends  upon  one  of  these  ends,  so  that  it  jumps  in  the  air, 
and  then  hitting  it  to  the  greatest  possible  distance.  There  are 
many  varieties  of  the  game,  but  in  the  most  common  the  batter, 
having  phiced  the  billet,  or  c^,  in  a  small  drde  on  the  ground, 
tips  it  into  the  air  and  hits  it  to  a  distance.  His  opponent 
then  offers  him  a  certain  number  of  points,  based  upon  his 
estimate  of  the  number  of  hops  or  jumps  necessary  to  cover 
the  distance.  If  the  batter  thinks  the  distance  underestimated' 
he  b  at  liberty  to  decline  the  offer  and  measure  the  distance  in 
jumps,  and  score  the  number  made. .  The  game  is  one  or  more 
hundreds. 

TIPPBRA  {Tripura),  a  native  state  and  also  a  British  distria 
of  India,  in  Eastern  Bengal  and  Assam.  The  state,  which  is 
known  as  Hill  Txppera  {q.v),  represenU  that  portion  of  the 
raja's  territory  that  was  never  conquered  by  the  Mahommedans. 
The  dynasty,  which  is  of  great  antiquity,  was  converted  to 
Hinduism  many  centuries  ago;  but  the  people  still  profess  an 
aboriginal  religion,  similar  to  that  of  the  neighbouring  hill 
tribes.  The  raja  owns  an  esUte  of  570  sq.  m.,  yidding  an 
income  of  more  than  £40,000,  in  the  British  district,  where  ho 
ranks  as  an  ordinary  zamindar.  His  residence  is  at  Agartalla, 
just  within  the  boundary  of  Hill  Tippera. 

The  British  district  of  lippera,  wHh  administrative  head? 
quarters  at  Comilla,  has  an  area  oC  3490  sq.  m.  It  has  a  flat  and 
open  surface^  with  the  ezcepU<2n  of  the  isolated  ttlm&i  rangi» 
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(loo  feei),  aad  it  for  th»  nstt  pact  laid  out  in  wdL-coltivated 
fiddA,  intenected  by  livsn  and  kkals  (creeks)  pattlaBt  affected 
by  the  tides.  In  tbe  lowUnds  the  soil  is  light  and  sandy;  but 
in  the  higher  parts  a  deep  alluvial  soil  alternates  with  bands  of 
day  and  sand.  The  principal  rivers  axe  the  Meghna,  or  estuary 
of  the  Brahmaputra;  and  Uie  Giimti,  DfthttiA,  and  TitAs,  whicli 
aie  also  navic^ble  for  a  considerable  portion  of  their  course. 
There  are  many  marshes  or  bUs,  The  wild  animals  indode 
tigers,  leopards,  wild  boars  and  buffaloes.  The  climate  is  mild 
and  healthy.  In  190X  the  popwIaUon  was  2,117,991,  showing  an 
increase  of  19%  in  the  decade,  being  the  highest  rate  in  the 
province.  Mahommedans  form  nearly  three-fourths  of  the  toisl. 
Rice  is  the  staple  crop,  followed  by  jute;  betd-nut  and  betd- 
leaf  and  chillies  are  also  grown.  The  chief  exports  axe  rice, 
jute  and  betd-nuts;  and  the  prindpal  importa  cotton  goods, 
salt  and  kerosene  oiL 

The  eastern  border  of  the  district  b  traversed  by  the  Assam- 
Bengal  railway,  with  branches  from  Laksham  to  Chandpur 
and  Noakhali;  but  waterways  remain  the  chief  means  of  com- 
munication. 

Tippera  came  under  the  East  India  Company  in  1765;  but 
more  than  a  fifth  of  its  present  area  was  under  the  immediate 
rule  of  the  raja  of  Hill  Tippera,  who  paid  a  tribute  of  ivoiy  and 
elephants.  At  that  time  Tippera  with  Noakhali  formed  part  of 
Jalalpur,  one  <rf  Shuja-ud-Din's  divisions  of  the  [Movince  of 
Beni^;  but  in  x8a»  it  was  separated,  and  since  then  great 
changes  have  been  made  in  its  boundaries.  With  the  exception 
of  a  sexious  raid  in  iMo  by  the  Kukis  or  Lush&is,  nothing  has 
disturbed  the  peace  of  the  district. 

TIPPKIART,  a  county  of  Ixeland  in  the  province  of  Munstcr, 
bounded  N.W.  by  Galway,  N.E.  by  King's  County,  E.  by 
Queen's  County  and  KUkenny,  S.  by  Waterford,  and  W.  by 
Cork,  Limerick,  Clare  and  Galway.  The  county  is  the  sixth 
in  size  of  the  Irish  counties,  having  an  area  of  1,063,963  acres, 
or  about  i66x  sq.  m.  The  surface  is  varied  and  picturesque.  The 
KnockmeaJdown  Mountains  on  the  southern  border  reach  an 
elevation  of  2609  ft.  To  the  north  of  this  range  are  the  pic- 
turesque Galty  or  Galtee  Mountains  (Galtymore  3015  ft.). 
To  the  east,  bordering  Kilkenny,  are  the  Slievcardagh  UiUs, 
and  near  Templemore  the  Devil's  Bit  Mountains  (1583  ft.) 
with  a  curious  gap  on  the  summit.  Itt  the  north-west  is  Keeper 
Hill,  2278  ft.  liie  greater  part  of  the  county,  however,  is  a 
gently  undulating  plain.  From  the  rich  level  country  the  Rock 
of  Cashel  rises  boldly.  Tipperaiy  has  only  one  considerable 
river,  the  Suir,  which  has  its  source  in  the  Devil's  Bit  Moun- 
tains, and  flows  southward  ai)d  eastward  by  Templemore, 
Thurles,  Caher,  and  Clonmd.  The  Nore,  which  also  rises  in 
the  Devil's  Bit  Mountains,  soon  passes  into  Queen's  County, 
and  the  Shannon  forms  part  of  the  western  border.  The 
Mitchelstown  stalactite  caverns,  discovered  accidentally  in 
i8j3,  attract  a  large  number  of  visitors.  They  are  in  the  extreme 
south' west  of  the  county;  take  thdr  name  from  the  neighbouring 
town  of  l^Iitchdstown,  6  m.  distant  in  County  Coric;  and  were 
explored  and  surveyed  by  M.  Martd,  the  French  speleologist, 

in  1805. 

GtMogy. — In  this  county  the  Carboniferous  Limestone  Is  escaping^ 
as  it  were,  from  confinement  between  the  Old  Red  Sandstone  ndecs 
of  the  south,  and  spreading  out  northward  into  the  pwat  plain.. 
Its  folded  character  is  seen  in  the  anticlinal  boss  on  which  the  aero- 

Sha  of  Cashd  stands;  but  generally  its  level  surface  is  covered  bv 
ukJer-drift.  A  groat  denuded  dome  of  Old  Red  Sandstone,  with 
urian  exposed  across  the  centre,  divides  the  north  of  the  county, 
and  another  similar  mass,  the  Arra  Mountains^  rises  between 
Nenagh  and  Lough  Dcrg.  The  same  rocks  form  the  Galtccs,  Slieve- 
oamao  and  the  KnockmeaJdown  Mountains.  In  the  east,  Upper 
Carboniferous  shales  and  sandstones  Ke  along  a  synclinal  axis,  from 
Cashel  to  Kilkenny,  and  anthracite  Is  mined  on  a  Coal  Measure 
plateau  at  Killenaule.  The  lead-ore  mined  for  many  centuries  at 
Silvcrmines  south  of  Nen^h  is  sflvcr^bearing,  and  is  associated  with 
rinc  blende.  Indications  ol  ore  have  been  traced  along  the  junction 
of  the  limestone  with  the  older  rocks  for  thirty  miles.  Good  dates 
are  quarried  in  the  Silurian  area  in  Gashnasmuth  townland  on 
Slievenaman. 

/Wii5fyies.-»Tlppersry  ranks  among  the  best  affricultural  districts 
of  Ireland.  The  subsoil  in  the  lower  grounds  is  Rmestone,  which  is 
overlaid  by  a  rich  calcareous  loam,  capable  of  yielding  the  finest 


cfopiL  Tbs  ocntre  of  tte  eoanty  is  OQcnpsed  by  dw  GoUsn  Valc^ 
the  roost  fertile  district  in  lidand,  wiiidt  stietcnes  from  Caafad  to 
the  town  of  Limerick.  Co  the  higher  districts  the  soil  is  light  and 
thin,  partaking  much  of  the  character  of  the  day  date  and  sands  oa 
which  it  resta  Detached  portions  of  the  Bog  «  Allen  encroach  00 
the  nocth-east  of  the  county.  The  proportion  of  tillage  to  pasture 
is  roughly  as  I  to  2},  and  the  aiea  under  the  standaid  crops  of  oats 
and  potatoes  decreases.  The  area  under  bariey,  however,  is  wett 
maintained,  as  distillation  causes  a  steady  demand  for  this  grain. 
Turnips  are  also  an  important  and  steady  crop.  The  siafliben  of 
cattle,  sheep,  pigib  goats  and  poultry  dso  increase  generally:  and 
butter-makmg  occupies  considerable  attention.  A  few  persons  are 
employed  in  raining,  but  the  occupation  of  the  inhabitants  is  chiefly 
Bg^wtttrd.    There  is  a  oonsidnable  number  of  med  and  floor 


Communications  are  aupplied  by  the  Great  Soothem  A  Western 
railway,  the  main  line  of  which  cressci  the  county  from  nortb«asC 
to  south-west  by  Templemore  and  Thuries.  The  Ballybrophy 
(Queen's  County)  ft  Limerick  bianch  from  this  line  serves  die 
north  of  the  county  by  Roscrea  (junction  for  Birr>  and  Nenafch. 
The  Waterford  &  Limerick  line  jpasses  through  the  south  of  the 
county  by  way  of  Qoomd  and  Tippemry,  crossing  the  main  line 
at  Limenck  junction.  The  two  lines  are  also  connected  by  the 
11iurie%  Fethaid  and  Clonmd  branch. 

Population  and  Admin{strali4m.'--'The  population  (175,217 
in  1891;  160,232  in  1901)  shows  a  serious  decrease  (though 
much  less  so  than  formerly),  and  emigration  is  very  heavy. 
Of  the  total  about  94%  are  Roman  Catholics,  and  about  76% 
constitute  the  rural  population.  The  prindpal  (owns  are 
Clonmd  (the  county  town,  pop.  10,167),  Tipperary  (6282), 
Carrick-on^Suir  (5406),  Nenagh  (4704)»  lliurles  (4411)1  Casbd 
(a  cathedral  city,  2938),  Rosoea  (9325),  Caher  (2058),  Temple* 
more  (2774)  <ind  Fethard  (1498).  Tipperary  b  divided  into  a 
north  azid  south  riding,  esich  censbting  of  six  baionies.  For 
parliamentary  purposes  it  is  separated  into  four  diviaons— - 
East,  Mid,  North  and  Southr^ch  returning  one  member. 
Before  the  Union  in  1800  the  county  returned  two  members  to 
the  Irish  parliament,  and  the  boroughs  of  Cashel,  Clonmel  and 
Fethard  two  each;  afterwards,  until  the  Redistribution  Act 
of  1885,  the  county  returned  two  members  and  Cashd  and 
Cbnmel  one  each.  Assizes  for  the  north  riding  are  held  in 
Nenagh  and  for  tht  south  riding  in  Clonmel.  Quarter-sessions 
are  hdd  at  Cashel,  Clonmd,  Nenagh,  Roscrea,  Thurles  and 
Tipperary.  Ecclesiastically  the  county  belongs  to  the  Pro- 
testant dioceses  of  Cashel  and  KiUaloe,  and  the  Roman  Cathdic 
dioceses  of  Cashd,  Killaloe,  Waterford  and  Lismore. 

History  atid  Antiquities. — Tipperary  is  one  of  the  counties 
generally  considered  to  have  been  formed  by  King  John  in 
1 210;  in  1328  Edward  III.  made  it  a  county  palatine  in  favow 
of  the  earl  of  Ormonde;  and,  though  the  king  shortly  after- 
wards resumed  his  regal  prerogative,  the  county  was  regranted 
in  1337.  In  1372  the  grant  was  confirmed  to  James  Butler, 
eari  of  Ormonde,  the  lands  bdonpng  to  the  Church  retain- 
ing, however,  a  separate  jurisdiction,  and  being  known  as  the 
county  of  Cross  Tipperaryi  or  the  Cross  of  Tipperary.  In  16  21 
James  I.  took  the  county  palatine  into  his  own  hands.  It  was, 
however,  restored  in  1664  to  James,  12th  earl  and  ist  duke, 
whose  regalities  were  further  made  to  indude  the  county  of  the 
Cross.  On  the  attainder  of  James,  2nd  duke,  in  17x5.  the 
jurisdiction  reverted  to  the  Crown,  and  the  last  of  the  Irish 
palatinates  thus  ceased  to  exist. 

There  are  two  round  towers  witMn  the  connty-^ne  at  Roscrea 
and  the  other  on  the  Rock  of  Cashel.  The  county  is  rich  in  posses^ 
don  of  remains  of  several  ecclesiastical  foundations  of  the  highest 
interest  Of  these  the  following  are  described  under  the  names  of 
the  respective  towns:  the  remarkable  collection  of  buildings  on  and 
adjacent  to  the  Rock  d  Cashd;  the  Cistercian  abbey  of  Holy  Cross 
near  Thurles,  one  of  the  finest  monastic  rains  in  Ireland;  and  the 
abbey  and  Franciscan  friary  at  Roscrea.  The  stronghold  of  Caher, 
occupied  as  a  barrack,  is  in  good  preservation.  At  Roscrea  one  of 
the  towers  of  the  castle  built  oy  King  John  remains,  and  the  strong- 
hold of  the  Ormondes,  erected  in  the  reign  of  Henry  VIII.,  forms 
the  d6pot  attached  to  the  barracks.  The  other  principal  ecclcsias- 
tied  ruins  are  the  priory  of  Athassel.  founded  for  Augustinian  monks 
about  1200;  and  Fethard  Abbey,  founded  in  the  14th  century,  now 
used  as  a  chapd. 

TIPPBRART,  a  market  town  of  Co.  Tipperary,  Irdand. 
Pop.  (1901),  6281.  It  is  beautifully  dtuatcd  near  the  base 
of  the  Slieve  na  muck  or  Tippemry  Hills,  a  )>ninch  of  the  Qaltes 
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ru>ce,  on  tbe  Witafml  ft  Litonlck  line  of  thi 
tc  WesLecn  nilwiy,  j  m.  S.E.  of  Limerick  Ju 
S.W.  of  Dublin.  It  is  governed  by  u  urbui  aiitnn  ombcu. 
It  19  situated  is  the  centie  of  ■  fine  agticultaral  ditliict,  and  in 
buttit  mirket  ranks  next  to  Ihat  of  Cnk.  Condensed  milk 
Is  mutiulaclured.  Tlic  town  is  of  g«U  utiqnity,  but  Gni 
(cquiicd  importanca  by  Ike  rrcction  a(  a  castle  by  King  Jokn, 
(it  which  Iheie  ire  no  remains.  A  monuteiy  founded  for 
AiigDstinians  by  Heaty  III-  gave  a  second  impulse  to  its  growth. 
The  gatehouie,  all  that  remains  of  ihii  foundatioa,  i>  the  only 
buikling  of  antiquity  in  the  (own.  Fonnerly  Tlppcnry  waa  a 
corponlion  from  a  grant  made  in  1310  by  £dwanl  IL  New- 
Tipperaiy  was  founded  outside  the  town  by  M(  WiUiun  O'Bfiea 
in  i8«o  during  the  "  Flan  ol  Campaign"  inauKuratid  to  boycott 
the  Smith-Bairy  estate,  in  order  '         "   "*    "' " 


■ultan  of  Myion,'  •dn'ol  Hydn 
All  {q-t,},  was  bom  in  1753.  He  waa  instructed  In  military 
tactics  by  French  oSicecs  in  the  emplcymenl  of  his  father. 
In  1767  in  the  iavaaion  of  the  Cacnatic  he  commanded  a  coipi  of 
cavalry,  and  he  ditllnguisbed  biinsell  In  tbe  Mahatta  War  of 
i775-7>}.  On  the  aulbreali  oI  the  first  Myson  War  in  I79a  he 
was  put  at  tha  head  of  a  large  body  of  troops,  and  defeated 
Btathwaite  on  the  banks  of  the  Coleman  in  February  1781. 
He  succeeded  his  father  in  December  1781,  and  in  17S4  coaduded 
pe«ce  with  the  British,  and  assumed  the  title  of  sultan.  In 
i;87-8S  he  qubjug^Ied  the  Nalrs  ol  Malabar,  and  in  !;■«  pro- 
voked British  invation  by  ravaging  (he  (erri(ortes  of  the  raja  of 
Travancore.  When  (he  British  entered  Mysoie  b  1790.  he 
retaliated  by  a  counter-invasion,  but  was  compelled  by  Coni- 

(March  16,  1791).    The  British  bavinji  deemed  it  necasary  to 

and  finally  killed  during 
was  of  cruel  diipoaition, 

SeeL.  B.  Bovtii^,  Baiia  All  ind  Tipu 


■  '»9J)- 


I,  he  was  shut  Up  in  Seringapatam 
storm  (May  «.  IJ99).  Tippoo 
inferior  in  niilllary  talents  to  his 

("Rulen  of  India 


TIPSTAFF  (Mid.  Eng,  lipped  tiaj),  a  tlaX  o(  oSce  mounted 
with  a  tip  or  cap  ol  metal,  Or  with  a  ciown,  carried  by  a  con- 
stable or  sheriff's  officer,  the  term  being  hence  applied  to  such  an 
officer.  Tipstafis  are  attached  (a  the  kirg's  bencb  and  chancery 
divisions  of  the  High  Court  of  Justice  in  En^and;  their  duty  is 

law  courts  naa  originally  appointed  by  the  manhal  of  the  king's 
bench,  and  the  tipstaS  oi  the  lord  chancellor  by  the  manhal  ol 
the  Fleet  prison.  Since  the  abolition  of  theie  ptisans  the  til>- 
siaili  have  been  sppointed  by  the  hiid  chtnralkir  and  lord 
chiei  justice  respoclively. 

TIFTOH,  an  -urban  district  of  StaffordaUre,'  Ei^and,  in 
the  parliamentary  borough  of  Wednobuiy,  adjacent  to  DuiUey 
(i)  m.  E,),  served  by  the  London  li  North  Western  and  Great 
Western  railways.  Pop.  (1901),  30,S4J.  Its  streets  are  in- 
terspersed nith  coal-mines  and  iron  works.  Heavy  iron  goods 
are  the  principal  product),  anchors  and  cables  being  a  apodslity; 
there  are  miraerous  luniBces  and  rolling  mills;  also  cement-, 
works,  brlck-wotks  and  mattings.  The  village  round  whkli  the 
modern  town  ipraog  up  is  mentioned  in  Domesday  as  Tit>- 
bington;  its  ancient  church  was  undeimined  and  cdlapaed  in 

TIIUBOSCRI,  OntOLAHO  (i73i-i;94),  tte  £ist  hiatcoian 
of  Italian  literatvie,  was  bom  at  Bergamo  on  the  lEth  of  De- 
cember 17  jt.  He  studied  at  the  Jsuil  college  at  Monza,  entered 
the  order,  and  was  appointed  in  1755  ptofessor  of  eloquence  In 
the  university  of  Milan.  Here  he  produced  (1766-176B)  VeUra 
ImmiliiMnHH  maaitnaila  (j  vols.),  a  history  of  the  extinct 
order  of  the  Humiliati,  irblch  made  his  Uteraty  reputation. 
Nominated  in  i77olibranan  to  FrandsIU.,dulte<^Mod<a>,be 
turned  to  account  the  copious  nuterials  tl 


the  eonporitton  ol  Us  Suria  i 
vast  work,  in  whldi  Italian  literature  from  the  time  of  the 
Etruscans, lo  the  end  of  aba  ijtb  txnlury  is  traced  In  detail, 
occnplcdthvenyeata,  r7Ti-i78]. and  the  thirteen  [piattovidnmes 
embodying  it  appeared  successively  at  Modena  during  that 
period.  A  second  enlaiged  edition  (lA  vols.)  was  isiued  tiom 
1787  to  i7»4,  and  waa  aucceeded  by  manyothen,  besidt* 
abridgments  in  Gerusn,  Frroch  and  Engltsb.  Tirabeaciil 
died  at  Modena  on  (he  Jid  of  June  170a.  leavlur  a  hlili 
reputation  (or  virtue,  learnng  and  piety. 
TIiaboKhi  wrote  besides  83lulta  matnirK 


ti-ijtei: 
I  (17S6); 


orks.    Heec 


icsofdetritui 


H^BSifi  (s  vcja,  17V-IJM),  aiK 

tlia  HiutB  iiantaltTd  ItlUnUi  i ,    ,., 

■  i>>ui,  aiui  loL  materials  (or  a  Hork  of  great  research  entitled 
Paimria  laptpafa-ilmca  iiffi  tlaH  lOttiii  (1  vota  410,  Modena. 
iSae-iSiDj  ■ 

;  ITSAH.'a'hwuntaiiious' tract"  of  country 'on~  the  Fesfaawac 
border  of  the  North-west  Province  of  India.  It  lies  between  the 
Khybet  Pass  and  (he  Khanki  Valley,  and  is  inhabited  by  (he 
AfridI  and  Oiaktal  tribes.  It  b  chieRy  notable  as  the  scene  ol 
the  TTrafa  Campaign  of  1S97  (see  below).  It  is  a  cul.de-sac 
in  ibe  mountains,  lying  oS  all  the  roads  to  India,  and  the 
difficulty  of  its  pisses  and  the  Eerceness  of  Its  inbabitatill  had 
hitherto  preserved  it  inviolable  from  aU  invaders.  Tirah  com- 
prises  an  area  of  some  six  to  seven  hundred  square  miles  and 
includes  imder  this  genera]  name  all  the  valleys  lying  round 
the  source  of  the  Bata  river.  The  five  chief  vaUeyi  art 
Maidan,  Rajgul,  Waian,  Bara  and  Mastura. 
Maldan.  the  •uinmcthanie  of  the  Afridli.  liescloK  under  Ibe  tncm- 

iwards  towards  the  centre  ot  its  Borthem  aide, 
gathend  [torn  the  four  comen  of  the  plabi 
nrksciew  outlet  leading  to  the  Ban  Valley. 

.._ —-^cumulated  in  this bnun  nave  filled  i(  up  wiui 

ncn  alluvial  eoU  and  made  jt  ooe  ol  tbe  most  fertile  valleys  on  the 
frontier.  All  Its  alluvial  slopes  are  terraced,  and  revetted  and 
iniffitcd  til  every  yard  is  made  productive.  Heiesnd  there  dotted 
about  in  clusters  all  over  (be  plain  are  square-built  two atonved  mud 
and  timber  bouses,  standing  in  tbe  soade  ol  gigantic  walnut  and 
mutbsiy  treea  Up  on  (he\lllddes  sumunding  tbe  Maidan  basin 
an  wild  olives  In  wide-grown  elump^  almost  annunting  to  Ibmt. 
and  oceaaional  pomegmnateL  Higher  ilill  aiv  the  blue  pinefl;  but 
below  on  tbe  AiIvIik  plains  am  nothing  but  fruit  lieea  Rajgul 
Valley  lies  north  of  Maidan,  from  which  it  is  sepaiated  by  a  ateep 
valley  and  wdl-woodcd  spur,  eight  to  nbie  (houiand  feet  hiBh,  and 
west  of  the  Ban  Valley.  wUirVt  joins  at  Dwatoi-  It  Is  ten  milea 
long,  four  10  five  mDcs  at  Jta  widesc,  and  haa  an  elevaliiA  td  soon  ft 
It  IS  inhabited  by  the  KuU  Khd  Altidla.  The  Wann  Uligy  b 
another  vaUey  about  the  same  alie  as  Maidan,  lying  cast  of  it,and 
separata]  from  It  by  tbe  Tserl-Kandao  Pass.  It  was  the  home  ol 
the  Alridi  mnllah  Sayad  Akbar.  and  Is  tbe  country  of  the  Aba  Kbda. 
After  the  jinctiDn  ol  the  X^gul  and  MaUan  dninage  at  Dwatgt. 


at  f^juraljon  the  north  alrfe  it  is  hemmed  m  by  the  Surghsr 
luigE,  which  divides  it  from  the  Baaor  Valley:  on  the  south  lies 
another  rspgedividins  it  fmm  Maidan  and  the  WaianVaBey.  The 
heat  id  the  Bara  Valley  in  Bdnmer  ia  said  to  be  excesBive.  malaria 


pa  (GJioo  It.),  atpstatbc  the 

Kl  :  the  Aifaaim  PuTltw 

(1.  idaai SaiuSar  (8690  kf, 

1e>  >f  bfaidaa  Into  the  BaiS 

W  It.),  leading  fi »  the  eaat 

ol  /alley  In  fhe  dbectiaa  <f 

M  ghly  oqJored  and  mapped 

TIRAH  CAKPAISM,  an  Indian  frontier  war  in  1S97-9B- 
The  Alridis  bad  for  sbteen  years  received  a  subsidy  from  Uia 
Indian  govemmeot  for  the  saleguarding  of  tbe  Khyber  Fbeo, 
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purpose  a  local  n^jkaent  cnttely  coapoied  of  AMdk,  who  warn 
sutioned  in  th«  poas.  Suddenly,  however,  thd  tribeunen  row, 
captufed  alt  the  posts  in  the  Khyber  held  by  their  own  oountiy- 
men,  and  attaclced  the  (orts  on  the  Samana  Ridge  near  Pethawar. 
It  was  estimated  that  the  Afridis  and  Orakzais  could,  if  united* 
bring  from  40,000  to  so>ooo  n^n  into  the  field.  The  pr^Mura- 
tions  for  the  expedition  occupied  some  tima,  and  neanwhfle 
the  Mohmand  rising  north-weat  of  the  Khyber  Pass  waa  first 
dealt  with  (see  Mohmamd). 

The  general  commanding  was  Gencnl  Sk  William  Loefchart 
iq.v.)  commanding  the  Punjab  Army  Corps;  he  had  under  him 
34,882  men,  British  and  native,  in  addition  to  20,000  foOowers. 
The  frontier  post  of  Kohat  waa  selected  as  the  base  of  the  cam- 
paign, and  it  was  decided  to  advance  along  a  single  fine.  On 
the  i8th  of  October  the  operations  commenced,  fighting  ensuing 
immediately.  The  Dargai  heights,  which  commanded  the  line 
of  advance,  were  captured  without  difficulty,  but  abandoned 
owing  to  the  want  of  water.  On  the  20th  the  same  positions 
were  gallantly  stormed,  with  a  loss  of  199  killed  and  wounded. 
The  progress  of  the  expedition,  along  a  wretched  track  through 
the  mountains,  was  obstinately  contested  on  the  29th  of  October 
at  the  Sampagha  Pass  leading  to  the  Mastura  valley,  and  on  the 
31st  at  the  Arhanga  Pass  from  the  Mastura  to  the  Tirah  valley. 
The  force,  in  detached  brigades,  now  proceeded  to  traverse 
the  Tirah  district  in  all  directions,  and  to  destroy  the  walled 
and  fortified  hamlets  of  the  Afridis.  The  two  divisions  available 
for  this  duty  numbered  about  20,000  men.  A  force  about  3200 
strong  commanded  by  Brigadier-General  (afterwards  Major- 
General  Sir  Richard)  Wcstmacott  was  first  employed  to  attack 
Saran  Sar,  which  was  easily  carried,  but  during  the  rethement  the 
troops  were  hard  pressed  by  the  enemy  and  the  casualties  num- 
bered sixty-four.  On  the  zifh  of  November  Saran  Sar  waa 
again  attacked  by  the  brigade  of  Brigadier-Genetal  (afterwards 
S&  Alfred)  Gaselee.  Experiepce  enabled  better  di^x>sitions  to 
be  made,  and  the  ca$ualties  were  only  three.  The  traversing 
of  the  valley  continued,  and  on  the  X3th  of  November  Brigadier- 
(jeneml  Kempster's  brigade  visited  the  Waran  valley  via  the 
Tseri  Kandao  Pass.  Little  difficulty  was  experienced  during  the 
advance,  and  several  villages  were  destroyed;  but  on  the  z6lh, 
during  the  return  march,  the  rearguard  was  hotly  engaged  all 
day,  and  had  to  be  relieved  by  fresh  troops  next  morning.  The 
castialtics  numbered  seventy-two.  Almost  dafly  the  Afridis, 
too  wise  to  risk  general  engagements,  waged  a  perpetual  guerrilla 
warfare,  and  the  various  bodies  of  troops  engaged  in  foraging 
or  survey  duties  were  constantly  attacked.  On  the  aist  of 
November  a  brigade  under  Brigadier-General  Westmacott  was 
detached  to  visit  the  Rajgul  valley.  The  road  was  exceedingly 
difficult  and  steady  opposition  was  encotmtered.  The  objects 
were  accomplished,  and  the  casualties  durhig  the  retirement 
alone  numbered  twenty-three.  The  last  important  woi^  under- 
taken was  the  punishment  of  the  Chamkannis,  Mamuzais  and 
Massozais.  This  was  carried  out  l>y  Brigadier-General  Gaselee, 
who  joined  hands  with  the  Kurram  movable  column  ordered  up 
for  the  purpose.  The  Mamuxais  and  Massozais  submitted  hn- 
mediately,  but  the  Chamkannb  offered  resistance  on  the  xst 
and  2nd  of  December,  the  British  casualties  numbering  about 
thirty.  The  Kurram  column  then  returned  to  its  camp,  and 
Sir  W.  Lockhart  prepared  to  evacuate  Tirah,  despatching  his 
two  divisions  by  separate  routes — the  xst  under  Major-General 
W.  Penn  Symons  (d.  1899)  to  return  via  the  Mastura  valley, 
destroying  tlie  forts  on  the  way,  and  to  join  at  Bata,  within 
easy  march  of  Peshawar;  the  and  division  under  Major-Kjeneral 
Yentman  Biggs  (d.  1898),  and,  accompanied  by  Sir  W.  Lock- 
hart,  to  move  along  the  Bara  vaUey.  The  base  was  thus  to  be 
transferred  from  Kohat  to  Peshawar.  The  return  maicb  began 
on  the  9th  of  December.  The  cold  was  intense,  21  degrees  of 
frost  being  registered  before  leaving  Tirah.  The  movement 
of  the  xst  division  though  arduous  was  practically  unopposed, 
but  the  40  miles  to  be  covered  by  the  and  dlvnion  were  contested 
almost  throughout.  The  actual  march  down  the  Bara  valley 
(34  miles)  commenced  on  the  10th,  and  involved  four  days  of  the 
hardest  fighting  and  marching  of  the  campaign.    The  road 


cwawd  and  ncnmtd  the  ky  stream^  while  snow,  sleet  and  nl» 
fell  coMtantly.  0«  the  xoth  the  casualties  numbered  about 
twaoty.  On  the  i  ith  some  ftfty  or  sixty  casualties  were  recorded 
amoDg  the  troops,  but  many  followers  were  kiUed  or  died  of 
exposure,  and  quantities  of  stores  were  lodt.  On  the  i-2tfa 
the  column  halted  for  rest.  On  the  13th  the  march  was  resumed 
in  faapioved  weather,  though  the  oold  was  still  severe.  The 
reatgttatd  was  heavily  «ngaged,  and  the  casualties  numbered 
alMut  sixty.  On  the  X4th,  after  further  fighting,  a  junction 
with  the  Peshawar  column  was  effected.  The  ist  division, 
aided  by  the  Peshawar  column,  now  took  possession  of  the 
Khyber  forts  without  opposition.  Negotiations  for  peace  were 
then  begun  with  the  Afridis,  who  under  the  threat  of  another 
expedition  into  Tirah  in  the  spring  at  length  agreed  to  pay  the 
fines  and  to  surrender  the  rifies  demanded.  The  expeditionary 
force  was  brolua  up  on  the  4th  of  April  1898.  A  memorable 
ieature  of  this  campaign  was  the  presence  in  the  fighting  fine  of 
the  Imperial  Service  native  troops  tmder  their  own  officers, 
while  several  of  the  best  luiown  of  the  Indian  princes  served 
on  Sir  W.  Locfcharf^  staff.  (C.  J.  B.) 

TIRANA*  a  town  of  Albania,-Euiopean  Turicey,  in  the  vilayet 
of  Scutari;  20  m.  £.  by  N.  of  Duiazzo,  at  the  southern  ex- 
tremity of  the  plain  of  Krola.  PO|:^(k905)  about  12,000.  Tirana 
is  beautifully  situated  on  the  boarder  of  the  richly  wooded  high« 
lands  inhabited  by  the  Mirdite  Albanians.  It  is  a  picturesque 
town  with  a  laige  bazaar  and  many  mosques,  gardens  and 
olive  groves.  It  was  founded  early  in  the  17th  century  and 
waa  long  the  see  of  a  (keek  bishop,  although  the  majority  of 
its  inhabitants  have  always  been  Mc«lems.  Kroia,  the  ancient 
stfonghoki  of  Scanderbeg  (g.v.),  is  14  m.  north. 

TIRARD,  PIERRB  BHANUBL  (1827-1893),  French  poU- 
tidan,  was  bom  of  French  parents  at  (jeneva  on  the  27th  of 
September  X827,  and,  after  studying  in  his  native  town,  became 
a  civil  engineer.  After  five  years  of  government  service  he 
resigned  to  become  a  jewel  merchant.  His  determined  opposi- 
tion to  the  empire,  culminating  in  1869  in  9,  campaign  in  favour 
of  the  radical  candidate  opposed  to  Ollivicr,  was  rewarded  by 
his  election  as  mayor  of  the  nth  airondissement  of  Paris  and  as 
deputy  for  the  Seine.  Nominated  a  member  of  the  Commune,  he 
protested  against  the  tyranny  of  the  central  committee,  and 
escaped  from  Paris  to  resume  his  place  among  the  extxemo 
Left  in  the  National  Assembly  at  Versailles.  In  1876  he  was 
returned  for  the  ist  arrondissement  of  Paris  to  the  (Chamber 
of  Dq>uties,  and  was  re-elected  next  year.  He  specially  de- 
voted himself  to  finance,  being  for  a  short  time  president  of  the 
customs  commission  before  his  am>ointment  as  minister  of 
agriculture  and  commerce  in  March  1879  in  the  Waddington 
cabinet.  He  hdd  the  same  portfolio  in  the  first  Freycinet 
minbtry  (1879-1880)  and  in  the  Jules  Ferry  cabinet  (1880-1881). 
He  was  minister  of  commerce  m  Freycinet's  second  cabinet 
(1882),  of  finance  under  £.  Duderc  (1882-1883),  and  imder  A. 
Fallidres  (1883),  retaining  the  same  office  in  the  second  Jules 
Ferry  ministry  (X883-1885).  When  Gamot  became  president 
of  the  RepuUic  in  1887  he  asked  Tirard  to  fonn  a  ministiy. 
He  had  to  deal  with  the  Wilson  scandal  which  had  led  to  Pre- 
sident Grfvy'a  downfall,  and  with  the  revisionist  agitation  of 
General  Bouhuiger.  His  refusal  to  proceed  to  the  revision  of 
the  constitution  of  1875  led  to  his  defeat  on  the  30th  of  March 
x388.  He  returned  to  power  next  year,  and  decided  to  bring 
Boulaiiger  and  his  chief  supporters  before  the  High  Court, 
but  the  general's  flight  effectively  settled  the  question.  He  also 
arrested  Philip,  duke  of  Orleans,  who  had  visited  France  in 
disguise.  He  reigned  office  on  the  15th  of  March  1890  on  the 
question  of  the  Franco-Turkish  commercial -treaty.  He  xe- 
plaoed  M.  Rouvier  in  the  Ribot  cabinet  (1892-1893)  as  minister 
of  finance,  and  died  in  Paris  on  the  4th  of  November  1893. 

TIRE,  an  homonymous  word,  of  which  the  meanings  are  (x)  to 
weary  out,  (a)  to  adorn,  or,  as  a  substantive,  a  head-dress,  (3) 
theouter  rim  of  a  wheel.'  "  Tire'*  in  sense  (i)  is  from  the  Old  Eng- 
lish tearian,  to  weaxy,  transitive  and  faxtransitive.  Ultimately  this 
word  Is  connected  with"  tear,"  to  rend,  the  stages  of  meaning 
bein^  to  Mnd  apict,  to  wear  out,  to  be  or  make  exhausted . 
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In  lenae  (3)  the  word  is  •  thoittned  form  df  "  attJke,**  dten^ 

equipment;  this  is  from  the  Old  French  aiirer,  to  put  in  order, 
HrCf  a  row,  hence  the  word  now  spelled  in  English  iUr,  but 
earlier  found  as  Hre  or  tyre.  "  Tire  "  (3)  is  somewhat  obscute 
etymologicaily.  It  may  be  connected  with  "  attlxv,"  cqwcially 
with  reference  to  a  similarity  to  the  band  of  a  woman's  head- 
dress, or  it  may  be  a  corrupUon  of  "  tie-rt"  meaning  that  which 
"  ties  "  or  fastens  together,  though  this  is  rejected  by  Skeat. 
The  spelling  "  tyre  "  is  not  now  accepted  by  the  best  English 
authorities,  and  is  unrecognized  in  ^nerica. 

The  tire  of  a  wheel  is  the  outer  cixtumferential  portion  that 
rolls  on  the  ground  or  the  track  prepared  for  it.  When  the  track 
is  smooth  and  level,  as  in  a  railway,  the  principal  functions  of 
the  tire  are  to  provide  a  hard,  durable  surfiMe'  for  the  wheel, 
and  to  reduce  to  a  minimum  the  resistance  to  rolling.  Railway 
vehicle  wheels  usually  have  hard  steel  tires,  this  combination 
with  the  hard  steel  rail  giving  the  maximum  endurance  and  the 
minimum  rolling  resistance.  For  road  vehicles  also,  in  whidi 
durability  is  the  prime  consideration,  the  tires  are  usiially  rings* 
of  iron  or  steel  shrunk  on  the  wooden  wheels. 

In  bicycles,  motor-cars,  and  other  road  vehicles  In  which 
freedom  from  vibration  and  shock  from  uneven  road  surface 
is  desired,  rubber  or  pneumatic  tires  are  emplojrcd.  These 
elastic  tires  are  capable  of  absorbing  small  irregularities 
in  the  road  surface  without  transmitting  much  vibration 
to  the  frame  of  the  vehicle.  Their  range  of  yield  is,  hon-ever, 
too  limited  to  absorb  the  larger  irregularities  met  with  on 
rough  roads,  so  that  their  use  does  not  obviate  the  netfcssity  of 
spring  support  of  the  carriage  body  on  the  wheel  axles.  The 
pneumatic  tire  has  a  very  much:  smaller  rolling  resistance  than  a 
solid  rubber  tire.  Where  the  driving  power  is  limited,  as  in 
bicycles,  this  consideration  is  by  far  the  most  important.  A 
pneumatic  tired  bicyde  requires  lesa  power  to  arive  it  at  a 
given  speed  than  does  one  with  solid  rubber  tires — in  popular 
language,  it  is  much  faster;  hence  pneumatic  tires  are  now 
almost  universally  used  on  bicycles. 

Retting  ResisiiuKt.T^r6[eaaor  Osborne  Reynolds,  in  his  investi- 
gations  on  the  nature  of  rolling  leaistaJiee,  found  that  it  is  doe  to 

actual  sliding  of  the  surfaces  in  eon- 
tact.  Fig.  1  thoiro  an  iron  rotjer 
resting  on  a  flat,  thick  sheet  of 
india-rubber.  A  aeries  of  equidis- 
tant paralld  fines  drawn  on  Che 
india-rubber  are  distorted  bv  the 
pressure,  as  shown  in  the  ngnre^ 
The  distance  between  the  maria  on 
the  peripheiy  of  the  roller  corresponds  to  that  between  the  lines 
on  the  uadistorted  sheet  of  rubber.  The  motion  of  the  roller 
being  from  left  to  right,  actual  contact  takes  place  between  C 
and  D.  The  surface  of  the  rubber  is  deprened  at  P,  is  bulged 
up  in  front  at  D,  and  behind  at  C.  The  vertical  oompression  of 
the  rubber  at  P  causes  it  to  bulge  laterally,  this  causing  a  lateral 
contraction  at  D,  which  in  turn  causes  a  vertical  extension  at  D. 
There  b  thus  created  a  tendency  to  relative  creeping  motion  between 
the  roller  and  rubber.  Between  /  and  #  there  is  no  relative  alidtng, 
but  over  the  portions  «D  and  Cf  there  is  slipping,  with  a  consequent 
expenditure  of  eneigy.  The  action  causes  the  actual  i^V^nr 
traversed  by  the  roller  to  be  different  from  the  gcoineliic  distance 
calculated  from  the  diameter  and  nua^ier  of  revolutions  of  the 
roller.  A  certain  amount  of  energy  is  expended  in  distorting  the 
rubber  between  P  and  D;  part  of  this  energy  is  reasowd  as  the  lear 
portion  of  the  roller  passes  over  this  and  tM  rubber  gets  back  to  its 
original  unstrained  state. 

with  a  solid  rubber  tire  rolling  on  a  hard,  smooth  surface  the 
action  is  similar.    Fig.  2  shows  a  portion  of  the  tire  flattened  out . 

Pi  and  Pt  are  the  intensities  of  the 
pressures  at  points  at  and  oi  at 
equal  distances  in  front  of  and 
behind  c,  the  geometrical  point  of 
contact:  ^  opposes,  p»  assists  the 
rolling  01  the  wheel.  At  usual 
tpttm  the  opposing  force,  ^,  will 
piQ  2  he  greater  than  the  force  of  resti- 

tution, Pt,  the  difference  being  a 
neasure.of  the  elastic  hyBtereris  of  the  material,  H,  at^hat  speed 
If  the  vertical  oompression  of  of  the  tire  be  denoted  by  y,  the 
energy  lost  may  be  said  to  be  proportional  to  Hy.  Corapanng  three 
tires  of  steel,  solid  rubber  and  air  respectively  foUiitg  on  a  smooth, 
hard  surface.  B  is  probably  smallest  for  steel'  and  laigeat  for 
rubber,  y  m  least  for  atedim  greater  f er  •  pneumatic  <tr^  ffumft^ , 


Fio.  I. 


haid,  graftter  dtfll  he  solid  nibber  and  for  a  pneumatic  tire  inr 
sniBcientIv  inflated  The  rolling  resistance  of  the  sted  tire  will 
therefore  oe  least;  next  in  order  come  the  pneumatic  tire  inflated 
hard,  and  the  pneumatic  tire  inflated  soft,  while  the  solid  rubber 
tire  has  the  greatest  reiistanoe. 

Pneumatic   Tirts,     Wtiffit  Supp9rUd.^liet  a   pneumatic  tire 
inflated  to  p  lb  per  square  mch  support  a  loetA  W  lb.   The  portion 


q , 

Fio.  3. 

near  the  graand  u  flattened  (fig.  3).  If  the  tire  fabric  is  assumed 
to  be  perfectly  flexible,  then,  since  the  part  in  contact  with  the 
ground  is  quite  flat,  the  pressure  p  and  q  on  the  opposite  sides 
roust  be  equal;  that  b,  the  dre  presses  on  the  ground  with  an 
intensity  ^  lb  per  square  inch.    The  area  of  the  flattened  portion 


Flc.  4. 

b  therefore  W/p.  Fig.  A  shows  the  -shapes  of  the  areas  of  contact 
of  a  bicycle  tire  s8  in.  oy  li  in.,  for  various  amounts  of  vertical 
flattening,  the  figures  annexed  to  the  curves  in  plan  and  to  the 
corres{)onding  lines  in  elevation  indicating  the  amount  of  vertical 
flattening  in  sixteenth  parts  of  an  inch.  Let  y  be 'the  vertical 
flattening,  a  the  semi-major  axb,  and  b  the  semi-minor  axis  of 
the  curve  of  contact.  For  small  values  of  y,  corresponding  to  a 
tire  pumped  hard,  the  curves  of  contact  may  be  considered  plane 
sections  of  a  circular  ring.  The  area  of  the  curve  may  be  taken 
equal  to  that  of  an  ellipse  having  the  same  axes,  i.e.  rob.   But 

and  b m  Vf^^(r-y)'»  Vy  Var^, 

R  and  r  being  the  principal  radii  of  section  of  the  tire  longitudinally 
and  transversely.    Therefore,  approximately, 

A  ^wab^vy^zR—y^Tr—y. 
For  sntall  values  of  y.  if  may  be  neglected  in  comparison  with  3R 
and  2r  respectively,  and  the  above  equation  becomes 

A  'iiwy^W^'wy^^ 
and  therefore  W^imypyfl^^rypMlSt. 

For  tatger  values  of  y,  ^4  b  smaller  than  that  given  by  the  above 

formula,  as  shown  in  fig.  5,  which  gives  the  areas  of  contact  plotted 

with  respect  to  the  vertical  flattenings  for  a 

tire  2S  in.  by  i\  in.     The  same  curve  may 

serve  to  show  values  of  W,  thus  corresponding 

to  the  load-deflection  curve  of  a  spring.    The 

curve  dearty  shows  the  small  vahie  of  the 

pneumatic   tire  as   a   spring   device.     Thus. 

when  pumped  hard,  so  that  the  normal  load 

b  earned  with  \  in.  vertical  flattening,  when 

the  bkyde  b  travelling  quickly,  a  lump  on 

the  road  coulvalent  to  f  in.  further  flattening 

c,^  .  neariy  doubles  the  upwand   reaction  on  the 

fics.  ^h^     ^^(1,   f)^  nonnal  kttd   carried  with 

I  in.  vertical  flattening  the  same  lump  on  the  road  increases  the 

upward  reactfon  by  only  33  %,  the  area  of  contact  of  the  tire  being 


'A    %    ^  jf 


increased  from  6*5  to  8  sq.  in.  The  above  Srief  hivestlgattoii. 
involving  a  few  approximations,  b  yet  sufficiently  accurate  to  afford 
r  Idea  of  the  usual  CDoditkios  of  a  tirk 


TIRB 


SJl'S 


looS 

Oriv  CiHr.— The  oota  tora  if  aha Mmt  aaaail 

•Und  Oit  alr-prawire  innde  lie  tin  ud  id  tniuait  tl 

or  the  bnkinK  cfiort  from  tlw  whed  to  Ibe  mad  mjtUiot. 

l»1tFr  purpDie,  the  tkrada  of  the  fatric  tn  bcA  diuioae 

u  ihown  m  Ag.  6.   WhUe  diiviii>  in  the  dtfcaioB  o(  the 

tcuioq  od  the  fihret  te  wiU  be  lu^tly  inoeued,  thai  <»  um  «« 

iSecfvucd,    The  diiloctiBa  of  the  febric  due  tD  drivieg  it  thm 

lude  up  of  twv  or  mare  liyenof  puallet  thRwUembcddcdlambbfr 
i>  better.  Thu  conitniniiin  mdiei  the  ooMr  cdht  nun  Redble. 
and  comquently  InLCDergy  ii  nHed  la  diHoniiif  the  fibrie  u 
the  life  loUi  oa  tod  off  the  pnond.  wbDe  (luler  dunbililr  b  il« 


tp(  nibber  on  t... 

tube.  ■  Btutnn  of  indli-nibbcr  in  naphtha  or  bwilphide  o(  t»it)c 
beini  the  (cmtnting  agent  employed.  Motorcar  tiR*  an  bat  r. 
pAiied  by  vukaniiing.  aa  aoLutloD  ptAw  unially  come  Iooh  oving 
to  the  buting  of  the  tin.  Id  a  linue^tube  tin,  aa  it*  aanie  indicatca, 
Che  outef  cover  and  theaJr-tighttiM  an  vulaniaedtQaetlwrtafonn 


mpectivdy.  'the 
fabric  beini  tranHnnieu  i 
*iR  (•  fonncd  of  th 

Aenbilhy  lo  (he  edge  of  the 
,;_..  .  cover,     ine  ring  foitned  by  each  endlen 

"°'9-  win  ii  imaner  i'diameler  than  -       '       ' 

tbe  run.    The  middle  ponW™ 

brinj  tea  than  that  of  thcrini 

afiH  deAation,  one  pan  of  thi  -_, _.  .  .. 

lata  tbe  boEIotn  d[  the  rim.  the  apfloute  part  then 

beyond  the  edge  of  Ibe  rim  and  it  putkd  outiidc —' 

"-  -•- ■   -iiily  follow.   '^■-  --■— 


miitwl  a^lon  b. 
a  DuBloi>-Wclch 


. GOTTCvponding  cdgci 

tecunly  held  thcmn  when  the  tire  u  i 

" —  (if  iViK«iim,— Tlie  nitaide  of  the  tire  ii  coTeiwl  with 


epunpaad valve.. ^ , , .^. 

If  Blher  et  theie  aamiiiily  mall  detaila  ii  out  o4  inrler  it  may  be 

iapoaeible  to  pumn  the  uca  liafd  enough ;  tbe  bicycle  bring  ridden. 

the  tiiea  may  Be  mi^cd  b  many  placea  between  the  rijn  and  rfiai] 

edaeft  do  the  nad  wrfacc^  and  ptacticaliy  ruined. 

_  Tim  fir  Mtltr  Ctrr, — In  the  coit  of  upkeep  of  a  motor  Tar  tb 

ordiiianr  atael  tin,  auunk  or  liydnulially  preiaed  an  a  woodci 
whcd,  Ii  cheap  and  dmblb  At  higher  apctdi  over  uaevea  road 
it  la  leaa  latiuetary;  the  wheel,  fumiiy  with  the  lire  one  ri^ 


niwliiv  tbdi"  ttmw  ui 
%,  Add  thdr  vide  ona  at 


TIRfiH— TIRGOVI8HTEA 

.  haat  tcifethar  >t  tbg^Utad  of  ihi    (£(.  1^.    Fif.  1] : 


loo^ 


It  obuiiiHl  by  not  idiu 
pauiag  UuiHislicb*  looia 
of  Iha  cord  ud  ialo  tbc 
ciflvu  btadi  (fa.  13). 
Tha  eocd>,     tnd    aod 


(£(.  u).  Fif.  1]  atun  a  Santi  f—Brit  ■■  awl  lor  tli 
cord  tire,  Ibe  two  BanEa  bdnciccimdliTaDuinberctfboli 
throoeh  the  rim  of  the  wheel. 

cJSi  D_u_  j-ini  for  Ban  VMiiii^-nt.  IJ  Oiowt 

In-  tin  and  TOn.  the  -'*-' —  <--' —  ' — 


1b«wiibeii« 


^ 


Sbaiiu  ffn  F^ric  of  PaeumaJU  Tirv. — Aacac^  portion  of  tbe  (read 
coniA  in  contact  wiih  the  ground  it  U  fbttniof,  while  Che  rcct  of 

Beiuie  through  a  lange  DLtcnding  from  Batneis  (mliui  of  cui»- 
ture  infinity]  to  a  radius  of  curvitgre  tjightly  lew  than  that  U 
ttw  normal  Kcilan.  On  the  longitudimT  Kction  tbe  ranee  of 
Deiure  19  (nim  flat  to  a  radliH  d  cuvainrc  ensal  ta  that  of 
the  ^rmol  Kctign.  Tbt  \atla  n»  ia  tkerdoce  much  km 
than  the  iormer.  Tha  necoaiy  IhiclnieH  of  the  laiaic  and 
rubber  to  reaiat  the  air  picuurc  Jmd  puncCura  iavolvu 
■mount  of  itifTneH;  nnKquetiEjy  Ihe  energy  cxpende 


ibbs  being  forced  ui 
Hire  «  tha  beaded 
very  heavy  loadh,« 


'""2  thai 
[rthatiene 

,    Ui^Runai 


be^ 


Ss 


of  the  tire  aection  li 

leter  of  the  wheel  i 

effect,  to  long  m  the  raiwe  of  loo^adinal  flexiire  i>  leu  than  the 

navwH.    Ncncly  lU  tTie  labrlo  an  •qnally  MlS  loBEllDdlnally 

and  trauvericly:  but  piobably  fealer  duiatHlit);  would  be  obnioed 

PiHumalic  Tins  far  Kraey  Imdi. — From  the  fonniila  loi 
■npportc),  W-'jp-i'ni,  for  a  given  air  pmun  p  and  vi 
"     -     * ■'■-■' mpported  i3pnipoillima11othe«qiimm 


?^: 


■ubii 


ibiected  u 


y  than  the  fon 


Banening  y  tl 

tin.   Or,  If  both  lira 


(■try  a  kad  twice  that  si  Iha  j6' 

lb*  Mm*  load,  tha  ait  prcauie  ia  tat  wibb  migiK  aa  nan  ua 

tiK  tatter,  and,  Ita  vertical  Aaltaing  under  Bormal  load  biiag  V 

aiimt.  Itavalueas  a  ipTfng  la  abnrhinE  vertical  unevennenof 

road  wontd  be  double.    Since  Ihg  irtt  u»  of  pneumatic  ilm 

notor  <aia.  they  ban  beta  eMwiny  reduced  in  ifianieter, 

probably  they  can  be  laade  1^1  imaller  irith  advaiuaftt  if 

UaiHvene  KCIloa  be  preportionalely  incrcated. 

■  The  followlnB  table  givti  the  muimum  loadi  and  nUnimua; 

,_.  .  , -.^  J  ^^  „  recommended  by  the  Du...- 

le  CDTTC^pondlng  vertiol  flatfenin 


baa  been  aleulaled  f 

o.^roc 

..1.^ 

^* 

■ 

r^.,. 

Scctioo. 

"scr 

hlil^U. 

PreHirc. 

nntaalH. 

TIreil 

In. 

la. 

m 

S> 

3( 

5 

900 

1300 

8« 
83 

M 

faUnia.j  0/  Unur  Tirti  u  Rimi.—Tht  "  baadcd  edge  "  typo  of 
Jutenini  ii  moit  biiely  lued,  lupplemeaicd  by  tcEiuiiy  balti 


Ntm-Sltid  Dmat.—Ai  a  pneumatic  tiie  flilteiu  where  it  li  hi 

contact  with  the  road,  under  cenain  cc— "'" '  — ■•  — -" —  - 

aenMiquid  fihn  of  mud  geti  ioeerpofed, 

Tha.vahida 

Lod  dde-ilipDing '-. . ^ ,„ 

I  bkvcle  thia  meaaaa  dlemoun^  probjbly  ■ 

veUda  tha'  itcaiiat  conttol  It  tHimotarilr 
loit.  Cycle  Una  areuaiially  nrovidcd  with 
kuiflliiduialridBaat^ tread  (fi^ 8,9,  !■)) 
the  narnrw  niilBcea  of  the  lidge^  paoctntt 
the  nod  and  Rt  a  better  grip  on  tha  aoHd 
nad  mifaoe.    Motor  car  tirei  are  aMMtimct  ' 

uDwa  a  luitelindBf  tread  idth  longit  udiaw 
ndgea.  The  Dunlop  non-elipfiinf  tread  it 
formed  by  a  lerlea  .of  lateral  frooree  abont 
"  Ia.  apart  all  round  the  tiud-     Fig-  16 


chain  auaang  the  tire  at  right  aoBio  and 
fitting  locHcly  over  Ita  Airiice;  they  an 

J^^h  MtV^  wiwel,  and  cu^  eiii™  Fio.  16. 

adapnd  u  any  tin.  (A.  Sr.) 

TIHBH  (ant  Ttira),  a  town  of  Arik  Mtoor,  Miutcd  In  III* 
valley  of  Uh  KOckUk  Meadarea  (Cajufw)  at  tbe  loot  rf  Ml 
Mnugit.  It  WBi  tbe  capital  of  tbt>nirate  of  Ai£B  in  the  141b 
century,  and  ia  deaoibed  by  Qia  Batuta  aa  ~  ^        '        '    '"      ~" 


_     rbfgriKM.    or     rfrfHtflM, 

, r<rprulaorrtrtnu()>llie  capital 

of  Ibe  -depaitioaM  of  Dinboiritca,  Rumania:  lituated  at  (be 
loot  of  the  CaipitUals.  ob  tbe  lifhl  bank  of  the  river  Jilomitaa, 
«t  n.  N Jf -W.  of  BudiucM.  Pop.  (ivoo),  qj«B.  A  branch  Una 
(ouMtt  TbgorUiUa  with  tbe  maio  Walachian  lyilem,  and 
ii  prolonged  iwrtliwudi  teto  tbe  hiUs,  where  then  bk  rich 
Af^^t,  [^  pMmlnim.  nK  and  Ucnilc  Coal  ia  atio  found  but 
not  worked.  Apart  fiom  Ibe  acaaty  cviaa  of  a  i4(h-centurT 
palace,  Uw  moat  intoeMioa  bnildisg  In  the  town  ii  the 
Mcuopolilan  ilnird.  elill  one  ot  the  tne«  b  il«  country,  with 
iti  nine  towOa  and  monumenU  of  tha  princely  bouse  of 
Canlacuzino.  It  Wat  loundnl  in  iSU  by  Ncaioe  Saunb, 
builder  of  tha  hmoaa  cathedral  of  Curte*  de  Ancah.  Tlrgo- 
viihtea  ii  a  (airiaon  town,  with  a  cavaliy  ininlat  Kbdol  aod  u 
utiUcv  dwot  and  iqKlrint  >a«ML 


lOIO 


TlRGU  JIU— TIROL 


Under  Mlicea  tlie  Old  (1383-1419)  TlivovfidiCtt  bectoie  the 
third  capital  of  Wahudiia.  In  the  15th  centaiy  it  was  Mckcd 
by  the  SseUeci.  Michael  the  Bmve  defeated  the  Torki  under  ita 
indbini597.  In  the  i6th  oenttUT' it  had  a  population  of  601I000 
and  contained  70  diuidies  and  40  conventa.  Alter  Constantine 
Bnincovan  moved  the  seat  of  government  to  fiuchaiest  in  1698, 
Ttoovishtea  lost  its  importance  and  the  population  decreased. 

nRGU  JIU  (often  incorrectly  written  Tergu  Jiu),  the  capital 
of  the  department  of  Gor^u,  Rumania;  situated  among  the  lower 
slopes  of  the  Carpathians,  on  the  left  bank  of  the  river  Jhi, 
and  at  the  terminus  of  a  branch  railway  which  Joins  the 
main  Walachian  line  between  Tumu  Severin  and  Ciaiova. 
Pop.  (1900),  6634.  The  town  has  a  small  trade  in  timber, 
petroleum  and  farm  produce.  -  Anthracite  coal  is  found  in  the 
neUtbourhood. 

TIReU  OCNA  (Rumanian  also  TargiU  Ocna),  a  town  of 
Rumania,  on  the  left  bank  of  the  river  Trotoah,  a!h  affluent  of 
the  Sereth,and  on  a  branch  railway  which  crosaes  the  Ghimesh 
Pass  into  Tnnsylvania.  Pop.  (1900),  8033.  Higu  Ocna  is 
built  among  the  Caipathian  Mountains,  on  bare  hills  formed  of 
rock  salt.  Outside  the  town  tfands  the  largest  prison  in 
Rumania;  beyond  this  are  the  mines,  worked,  since  1870,  by 
convicts,  who  receive  a  small  wage.  The  thickness  of  the  salt 
is  unknown;  the  mines  yidd  about  11,000  tons  annually. 

TIRHUT,  or  Txshoot,  the  historic  name  of  a  tract  in  northern 
India,  being  that  portion  of  Behar  which  lies  north  of  the 
Ganges.  It  corresponds  rougiily  with  the  ancient  Hindu  kingdom 
of  MithUa  (9.  v.).  Down  to  1873  it  foiued  a  single  district, 
which  was  then  divkled  into  the  two  districts  of  Darbhanga  and 
Muzaffarpur.  In  1908,  when  the  division  of  Patna  was  sub- 
divided^ the  name  of  Tirhut  was  again  official^  given  to  a  new 
division,  containing  the  four  districts  of  Darbhanga,  Muxaffarpor, 
Saran  and  Champaran:  total  area,  it, 588  sq.  m.;  total  pop. 
(i9or),  9^67,373.  It  is  a  conthiuous  alluvial  plain,  tra- 
versed by  many  winding  rivers,  and  it  aupports  the  densest 
population  in  |^  India.  It  is  the  main  centre  of  the  indigo 
industry,  conducted  by  European  planters,  which  is  now  in  a 
declining  condition*  Other  crops  are  rice,  millets,  wheat,  maize, 
oilseedsj  sugar-cane  and  tobacco.  Apart  from  indigo  there  are 
no  large  industriesL  Since  the  famine  of  1874  the  whole  country 
has  been  saved  from  its  former  isoiation  by  the  construction  of 
the  Bengal  &  North-Westem  railway,  with  numerous  branchesf 
bi^  the  Ganges  is  nowhere  bridged. 

TIRIDATBB,  or  Tbbidaxzs,  a  Persian  name^  given  by  Arrlan 
in  his  fartkica  (preserved  by  Photius,  cod,  58,  and  SyaceDus, 
p.  539  seq.)  to  the  brother  of  Araaces  I.,  the  founder  of  the 
Parthian  kfaigdom,  whom  he  is  said  to  have  succeeded.  But 
Arrian's  account  seems  to  be  quite  unhistorical  (cf.  Pasthia). 

Hie  king  common^  called  Txudates  IL  waa  set  up  by  the 
Parthians  agahist  Fhraates  IV.  in  3a  S.C,  but  expelled  when 
Fhraatea  returned  with  the  help  ol  the  Scythians  (Dio  Casa.  11. 
t8;  Justin  xffi.  5  seq.;  cf.  Horace,  Od,  L  96).  Tbldatea  fled  to 
Syria,  where  Augustus  allowed  liim  to  stay,  but  refused-  to 
support  him.  During  the  next  years  Tlridates  invaded  Parthia 
a|^;  some  corns  dated  from  March  and  May,  36  B.&,  with  the 
name  of  a  king  "  Arsaosa  Pfdloroaaiae, "  beloiig  to  him;  on  the 
reverse  they  show  the  Ung  seated  on  the  throne,  with  Tyche 
stretching  out  a  palm  branch  towards  him.  He  was  soon 
espeDed  again,  and  bioaght  a  son  of  Phraatet  into  Spain  to 
Augustus.  Augustus  gaws  the  boy  back  to  Us  father,  but 
lledined  to  surrender  *^  the  fugitive  siave  Tlridates  "  (Justin  zlOt 
5;  Dio  liiL  33t  cf.  JfM.  Amifr,  5,  54;  in  H.  18  Dio  has 
wrottgfly  placed  thesorreader  of  the  son  in  30  B.e.). 

T1UDATB8  UI.,  graadsDB  of  Phnates  IV.,  Ilv«d  as  a  hoatage 
in  Itomo  and  waa  educated  theee.  When  the  Ikrthlans  rebeDed 
against  Attabaaus  IL  in  aa  3s  they  applied  for  a  Ung  to 
TlberUis,  who  sent  Tiridatea.  With  the  stiistsnce  of  L.  WteOius 
Tlridates  enimred  Seleucia,batooiild  not  malatahi  hfannlf  kmg 
^adtUB,  Aim,  ▼!.  39  sqq.;  Dio  Cass.  tvHL  96). 

The  name  Tlridates  Is  also  home  by  some  local  kings  of  Penis, 
ind  by  some  Anadd  klng»af  Annenia  and  Georgia.  The  best 
known  of  the  Armenian  kiagi  is  the  TmxDixm  (aa  998-314) 


who  waa  baptised  by  Ottiftty  the  lUumhiator  (see  AniOBMrAir 
Qiuncg).  (Ed.  M.> 

nUiBHOMT  (Flemish  Tkiaun),  a  town  of  Belgium  in  the 
province  of  Btabant,  rim.  S.£.  of  Louvain.  Pop.  (1904),  i8,34cx 
It  still  preserves  Its  enceinte^  6  m.  in  circumference.  Tlie 
principal  church,  Notre  Dame  du  Lac,  begun  in  the  19th  mnd 
enlarged  In  the  15th  centuries,  is  still  unfinished.  The  ditUN^ 
of  St  Germain  also  dates  from  the  12th  century,  and  contains 
a  fine  altar-piece  by  Wappers.  John  BoUand,  the  Jesuit  who 
began  the  collection  of  the  Acta  sanctorum^  was  bom  here  in 
1596.  The  principal  industries  are  brewing,  soap  manufacture 
and  tanning. 

TIRIIIDHI  (AbQ  la  Mahommed  ibn  Tsft  ut-TInnldhll 
(d.  892),  Arabian  traditionalist,  was  bom  at  Tirmidh  on  the  Jibttn- 
He  was  a  scholar  of  the  traditionalist  Bukhftrf,  and  in  his  search 
for  traditions  travelled  through  Klwrasan,  Irak  and  Hejaz. 
His  ai-JdmP  w-^a^I^  is  one  of  the  six  canonical  collections  of 
traditions.  In  it  he  admitted  every  tradition  that  had  ever 
been  used  to  support  a  legal  decision,  indicating  the  doctrine  it 
supported  and  mentioning  the  doctrines  opposed  to  it.  It  was 
published  at  Bulaq  In  1875.  He  also  wrote  the  KiUb  ush- 
SkamaU  on  the  character  and  life  of  Mahomet  (printed  at 
CalcutU,  X846).  (G.  W.  T.) 

TIRfllL  (or  Tysol*),  the  most  souther^  province  of  the 
Austrian  Empire.    It  makes  a  great  bend  southwards  towards 
Ita^y,  by  which  it  Is  bounded  on  the  S:£.,  S.  and  S.  W.,  while  on 
the  W.  it  adjohu  part  of  present  SwitaerUnd  (till  1659  the 
Lower  Engadine  waa  TIrolese,  and  not  Swiss)  and  abo  the 
An^rian  province  of  Voralberg;  to  the  N.  it  borders  on  Bavaria 
and  to  the  £.  the  province  of  Upper  Austria.    It  is  traversed 
from  w«st  to  east  by  the  main  chain  of  the  Alps,  which  rises  in 
various  snow-oovered  summits,  the  more  important  being  the 
Ortler  (13,802  ft.,  the  k>Ttiest  peak  in  Tirol  and  in  the  Eastern 
Alps  generally),  the  WUdspitze  (12,382  ft.,  Oetzthal  group), 
the  ZuckerhOU  (11,590  ft.,    Stubai   group),   the   HochfcUer 
(11,559  ft,  Zillerthal  group),  the  Gross  Venedlger  (r2,oo8  ft.) 
and  die  Gross   Glockner  (i9,46r    ft.,   both  in  the  Tauem 
range),  while  more  to  the  south  are  the  Dolomites,  which 
culminate  in  the  Marmolata  (10,972  ft.).    It  is  divided  into 
two  very  distinct  portions  by  the  Brenner  Pass  (4495  ft.), 
connecting  the  Stubai  and  the  Zillerthal  groups;  over  this 
pass  a  splendid  railway  was  built  in  1 864-1867  from  Inns- 
bruck to  Veroni,  while  the  highway  over  the  pass  has  from 
the  earliest  timea  been  of  immense  importance  from  every  point 
of  ^w.    The  Brenner,  too,  being  on  the  main  watershed  of 
the  Alps,  sqMrates  the  two  main  river  systems  of  which  Tirol 
is  composed.   To  the  north  this  province  comprises  the  middle 
t>brtlon  of  the  Inn  Valley,  with  its  tributaries,  as  well  ss  the 
upper  portion  of  the  Lech  valley,  all  flowing  towards  the  Danube 
and  so  to  the  Black  Sea,  while  south  of  the  pass  is  the  great 
upper  valley  of  the  Adige  or  Etsch,  with  many  tributaries,  ss 
well  as  (since  1500)  a  portion  of  the  upper  Drave  vaUey,  which 
physically  belongs  to  Carinthia— all  these  (save  the  Drave) 
flow  tQ  the  Adriatic  Sea.    The  area  of  Tirol  is  xo,904  sq.  m. 
In  1900  its  population  was  852,7x2  (all  but  wholly  Romanist), 
of  whom  more  than  half  were  German-speaking,  and  many  in  the 
south  Italian-speaking,  wI:Ue  in  certain  side  valleya  of  the  Adige 
system  the  quamt  old  Ladxn  dialect,  still  survi^dng  also  hi  the 
Swiss  Engfdino,  la  die  prevaifing  tongue;  in  the  southern  half 
of  the  legien  there  are  a  few   German-speaking  ai^ong  the 
ItaliaB*iptaking  folk.    Hie  capital  is  Innsbruck,  while  other 
impoitant  towns  are  IVent,  Botxen  and  Rovereto. 

Vm  present  very  faregular  shape  of  the  district  is  due  to 
historical  causes.  The  original  Tirol  consisted  of  part  of 
the  middle  Inn  valley  and  of  the  uppermost  portion  (thd 
Vintschgau)  of  the  Ad%e  vaOey.  In  1 500,  by  faiheritance  from  the 
counUof  Ota,  thePnsterthal  and  upper  Drave  valley  (east)  wera 
added;  in  t505  the  lower  portion  of  tlie  Zillerthal,  with  the  Inn 

*  To  tpeak,  as  b  commoffly  done,  of  **  the  Tirol "  U  as  absurd  as 
speaking  of  "  the  England.'^  As  regards  the  Enslish  spdling  of 
dw  name  adopted  throughout  the  Bncy.  BHt.,  it  snould,  however, 
be  stated  that  the  writer  Of  this  arride  regards  "  Tyrol "  as  more 
"  .) 
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vaDey  from  its  entrance  to  Kufetdn,  aikd  the  KitsbOhel  regiott 
(north-east)  were  all  won  from  Bavaria;  in  1517  Rovento  and 
aeveral  other  places  on  the  present  aDuth-eastem  frontier  were 
acquired  from  Venice;  in  1 803  many  fiefs  in  the  bishoprics  of  Trent 
and  Brixen  were  annexed  on  the  secukriaation  of  those  two 
bishoprics;  while  finaUy  the  rest  of  theZlilerthal,  with  Windiach 
Matrd,  was  obtained  In  x8i6  fromtboarchblsfaopiio  of  Salzhnxg. 
Besides  the  great  railway  Hne  over  the  Bsenner,  there  are  other 
Hnes  from  Botzen  past  Meran  to  Mals^  from  Franaensfeste  up  the 
Pusterthal  to  Liena  in  the  Drave  valley,  and  from  Innsbruck, 
by  a  tunnel  beneath  the  Arlberg  Pass  to  the  Vorarlberg  and  the 
Rhine  valley. 

The  majority  of  the  population  a  devoted  to  pastoraU  and  in 
some  degree  to  agricultural  pursuits,  the  cattle,  as  In  other  Alpina 
lands,  being  the  mainstay  of  the  peasants.  In  summer  they  are 
driven  up  to  the  mountain  pastures  (called  here  Almen^  but  Alpen  in 
Switzerland),  which  are,  however,  less  carefully  looked  after  than 
in  Switzeriand,  partly  because  in  many  cases  they  have  been  alien- 
ated by  the  neighbouring  hamlets  to  far  disunt  places.  Forestry 
also  employs  a  certain  proportion  of  the  population,  but  the  fellti^ 
of  trees  is  carried  on  wastelully,  though  less  so  than  In  former  years. 
A  few  minerals  are  found  in  the  district,  but  in  this  department 
the  saltworks  of  Hall,  near  Innsbruck,  take  the  first  place.  la 
southern  Tirol,  silk-spinning  is  still  one  iA  the  principal  industries, 
while  good  local  wines  are  produced  near  Meran  and  Botsen.  There 
are  also  some  factories  of  preserved  fruits  and  tobacco.  But,  save 
in  the  towns,  Tirol  is  above  all  a  pastoral  land. 

The  peasants  are  famous  for  their  devotwn  to  the  Roman  Catholic 
religion,  their  fervent  loyalty  to  the  House  of  Austria,  their  exceileDt 
marlcsmanship,  and  their  love  of  singing  and  mu«c,  the  zither  being 
the  national  mstrument.  There  is  a  university  at  Innsbruck*  but 
primary  education,  though  compulsory,  does  not  attain  any  very 
nigh  degree  of  excellence,  as  in  summer  the  schools  are  closed,  for 
anhantK  are  then  required  in  the  fields  or  on  the  mountain  pastures. 
The  picturesque  local  costumes  have  nearly  altogether  disappeared, 
save  in  the  Fasseyerthal,  near  Meran,  while  the  increasing  crowds 
of  summer  vi!>itors  have  largely  spoilt  the  simplicity  of  the  natives. 
Ecclesiastically,  Tirol  is  ruled  by  the  archbidiop  of  Salzburg  and  his 
two  suffragans,  the  bishops  of  Trent  and  of  Brixen.  The  country 
is  divided  mto  31  administrative  districts  (BrsiVike),  each  composed 
oC  a  number  of  commimes  or  civil  parishes.  Tirol  sends  25  repre- 
sentatives to  the  Austrian  parliament  at  Vienna.  Locafly  it  is 
rul«l  by  an  Imperial  governor  (the  Slatthalter)  who  resides  at  Inns- 
bruck, where,  too,  meets  annually  the  k>cal  l«^slature  or  Diet  (the 
Lan^f^t  composed  (according  to  the  constitution  of  1861)  of  68 
merobcn;  the  archbishop  of  Salzburg,  the  bishops  of  Trent  and 
Brixen,  and  the  rector  of  the  univernty  of  Innsbruck  sit  in  person. 

S'iile  the  great  ecclesiastical  corporations  send  four  deputies,  the 
ambc»rs  of  commerce  of  Innsbruck,  Trent  and  Roweto  each  one, 
the  nobles  ten,  the  towns  13,  and  the  peasants  34. 

History. — By  far  the  greater  portion  of  the  r^fon  later  called 
Tirol  was  inhabited,  when  it  makes  its  appearance  in  history, 
by  the  Radians  (perhaps  a  Celtic  race,  though  some  still  hold 
that  they  were  connected  mth  the  Etruscans),  who  were  con- 
quered (14  B.C.)  by  Drusus  and  Tiberius,  and  were  later  organised 
into  the  Roman  province  of  Raetia.  In  the  5th  and  followjngoex^ 
tunes  the  north  portion  was  Teutonised^  first  by  the  Ostio- 
goths,  mainly  by  the  Baiouaril,  but  the  Teutonic  Langobardi 
who  pressed  up  from  the  south  became  Romanised  them- 
selves, so  that  the  double  character  of  the  inhabitants  of 
the  land  appears  quite  early.  In  774  the  Cardingians  con- 
quered the  Langobardi  or  Lombards,  and  in  788  the  BaiousriL 
But  the  officials  charged  with  the  rule  of  these  parts  gradually 
became  semi-independent,  particulariy  the  Bavarian  dukes  in 
the  region  north  of  Trent.  Some  time  after  the  break-up 
of  that  duchy  in  976,  the  emperor  Conrad  II.  entmshKl  aU 
temporal  powers  in  the  northern  region  to  the  bishop  of  Brixen, 
and  in  the  southern  portion  to  the  bishop  of  Trent,  detaching 
these  southern  districts  from  Italy  (to  which  they  had  alwAya 
belonged,  save  from  951  to  962,  when  the  march  of  Verooa  was 
annexed  to  the  duchy  of  Carinthia)  and  incorporating  them  with 
Germany.  The  bishops,  in  their  turn,  had  to  exercise  thdr 
temporal  rights  through  lay  vassals,  of  whom  the  most  powerful 
in  the  course  of  the  Z2th  century  were  the  lords  of  Andechs, 
near  Munich.  On  the  extinction  of  this  family  in  124S,  mott  of 
their  fiefs  were  given  by  the  two  bishops  to  the  father-in-law  of 
the  last  lord  of  Andecha,  Albert,  count  of  Tirol.  Ihis  new 
fismily  took  its  name  from  the  still  existing  castle  of  Tirol  (Later 
Roman,  TfHolis),  abere  Meran,  In  the  upper  Adige  valley,  and 


is  mentioned  lor  the  fiiit  time  hi  xt4a  Albert's  dder  daughter, 
Adelaide,  znanied  Meinhard,  count  of  GOn  (north  of  Txuale); 
their  elder  son  Mdnhard  (d.  n95)  took  Tirol,  and  the  younger 
G&a;  but  in  1,500  the  latter's  line  became  extinct,  and  die 
elder  line  Inherited  its  possessions.  Long  bafore  that  time  the 
senior  branch  of  the  elder  line  had  ended  fo  Margaret,  nicknamed 
tUe  Maultascke  (the  Focket-mouth),  who,  In  1342,  married  Louis 
of  Brandenburg  (d.  1361),  and  whose  only  chud  Meinhard  died 
In  her  lifetime  in  1363;  Tirol  aocMdin^y  passed  hy  agreement 
in  the  latter  year  of  the  junior  branch  <^  the  elder  line,  the 
Habsburgers,  dukes  of  Austria>^ince  1282.  In  this  way  Tirol 
came  to  the  dynasty  which  has  ever  since  held  it  (save  1805-1814). 
From  that  time  onwards  till  1665  Tirol  was  generally  entrusted 
to  a  cadet  of  the  Austrian  house,  who  ruled  first  at  Meran,  and 
from  about  1420  at  Innsbruck,  as  a  nearly  independent  prince; 
but  since  1665  the  province  has  been  governed  from  Vienna. 
We  have  noted  above  the  manner  in  which  the  limits  of  Tirol 
were  gradual]^  extended.  Several  of  these  additfops  were  due 
to  the  archduke  Maximilian,  who  ruled  Tirol  from  1490 
onwards,  becoming  emperor  Ih  1493  and  dying  in  1519.  His 
memoiy  U  still  cherished  in  the  district,  for  he  conferred  on 
it  the  titJe  of  G^ikrsMc  Crafschaftf  spent  much  time  in  it, 
and  erected  in  the  chief  church  of  Innsbruck  a  sumptuous 
monument  as  his  tomb. 

Owing  to  its  position  astnoe  of  the  Alps,  and  so  commanding 
the  road  across  them,  Tirol  has  often  been  the  scene  of  sharp 
fighting.  In  1499  the  Swiss  won  a  victory  In  the  Calven  gorge 
(near  the  head  of  the  Adige  vaBey)  against  Maximilian,  which 
resulted  In  the  Swisa  gaining  their  practical  independence  of  the 
empire.  In  1703  the  Bavarians  and  French,  during  the  War  of 
the  Spanish  Succession,  took  Innsbruck,  but  were  then  driven 
back.  In  1805,  by  the  peace  of  Pressburg,  Napoleon  forced 
Austria  to  hand  over  Tirol  to  his  ally,  Bavaria,  which  held  it  till 
1814.  On  the  outbreak  of  war  (1809)  between  France  and 
Bavaria,  the  people  rose  ip,  revolt.  Their  leader  was  Andreas 
Hofer  (b.  1767),  a  small  innkeeper  of  the  Fasseyerthal,  and 
luder  him  the  peasants  repeatedly  defeated  the  Bavarian, 
French  and  Saxon  troops.  Three  times  (April  13,  May  29 
and  Auf.  13)  did  they  drive  the  foe  out  of  Innsbruck.  On 
the  15th  of  August,  Hofex,  yielding  to  the  popular  wish,  assumed 
the  government  of  TuoL  But  in  October  the  Ill-success  of  the 
AuBtrians  against  the  French  elsewhere  forced  them  to  conclude 
the  peace  of  Vienna,  by  which  Tirol  was  definitely  secured  to 
Bavaria.  The  peasants  refused  to  believe  in  the  bad  news, 
and  coiUinued  to  resist  the  French,  but  were  at  last  overpowered 
by  numbers.  The  French  occupied  the  Fasseyerthal  on  the 
9$vA  of  November,  and  Hofer  was  obliged  to  seek  shelter  in  a 
hut  on  the  mountain  pastures.  Here  he  was  betrayed  by  a 
neighbour  to  the  French  (Jan.  27,  i&io),  who  took  him 
captive  to  Mantua,  where,  by  express  order  of  Napoleon,  he 
was  shot  (Feb.  ao,  xSio)  for  the  sole  offence  of  being  loyal 
to  his  emperor  and  his  native  land.  His  bones  now  lie  in  the 
great  church  at  Innsbruck,  aide  by  side  with  those  of  his  two 
chief  aui^xirters,  the  Capuchin  friar  and  army  chaplain,  Joachim 
Haspinger  (d.  1858),  and  the  peasant,  Joseph  Speckbacher. 

See  in  i^neml  vol.  xlii.,  rtValf  (Vienna,  1893).  of  the  great  official 
work  entitled  Die  cesterreichisch-unf/arixke  Monarckie  tn  Wort 
und  Bild.  The  following  more  special  works  may  be  consulted: 
A.  Achleitner  and  E.  Ubl,  Tirol  und  Vorarlberg  (Leipzig,  i895):  J* 
Alton,  Dte  ladiniseken  Idiomem  in  Ladimien,  Gr^den,  Fassct  Buchen' 
slein,  Ampemo  (Innsbruck,  1879):  F.  Arou,  Dtu  tiroler  Volk  in 
setHen  WeiUkHmern  (Gotha,  1904) :  W.  A.  Baillie-Oohman,  Tir<A 
and  the  TtroUse  (London,  1876),  Caddints  lottk  a  Primiiipe  People 
(2  vols.,  London.  1878),  Spitrt  in  the  AJps  (London,  1806).  and 
The  Land  in  the  Monntahu  (1907):  Miss  R.  H.  Busk.  Tko  VaUeys  of 
Tirol  (Loadoo,  1874);  E.  H.  Compton  and  W.  A.  Baillk-Grobman, 
Tyrol  (London,  1908);  J.  EggerJCesckichU  Tinds^  vols.,  Innsbruck, 
1872-1880);  J.  Gilbert  and  G.  C.  Churchill.  The  DoUmito  Mounlaint 
{London.  i8^) ;  Max  Hau^diofer.  TircH  (BidefeM  and  V^lp^g,  1809); 
T.  Him,  Tirou  Erhebtrng  im  Jahre  1800  (Innsbruck,  1009);  Altons 
Httber,  GexkidUe  d.  Vereiniiimi  Tirols  n$it  Otsterreich  (Innsbruck, 
1864) ;  A.  Jfiger,  Cesckichte  a.  landstdnditchen  Verfauuni  von  Tirol 
(3  vqls.,  Inndmick.  1182-1885):  W.  D.  McCrackan,  The  Tyrfd 
(London,  1905) :  E.  Oeiele,  Gesdndtte  der  Gr^m  9on  Andeths  (Inns* 
bruck,  1877);  L  Purtscbdler  and  H.  Hess,  Dor  BeehUmrisi  in  dw 
Oslalpen,  3nl  ed.,  3  vols.  (Letpslg  and  Vicwn,  I9ca);   g.  Ri^htn 
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im  Otialpm  ($  volt.,  B«riia,  ?S99-i894);  A. 
Dwiftrti  Alpm  (and  ed.,  5  vvb.,  Jen,  186^1871); 
lir.  Schadkr,  Lamiatkiutd*  vm  Tirol  (Innabrack,  1873);  F.  A. 
SinoacMT.  Biiir^  tmr  GuehickU  der  hitekSfL  Kirehs  Siben  uud 
Brixtn  (raally  a  special  territorial  history  of  Tirol)  (10  vols.,  Brixen, 
18M-1837):  J.  SttfRer,  Tirti  wtd  VomHbtrt,  (a  vols..  Innsbmck. 
i8M-t846);  A.  Stcinitnr^  CuckickaicHe  mnd  kvUnrnutkiehaitk* 
Wamiinmtm  dttnk  Tirol  tmd  Vorariborg  (lonabnick,  1905);  Tb. 
Vernaleken,  Alptiuagm  flaisely  Tiroleae;  Vienna,  18x8):  Beda 
Weber,  Das  Land  Tirol  (3  vola.,  Innsbruck,  1837-1838);  Martin 
Wilckens,  Dit  Alpemrirthackaft  der  Sekmoia,  dts  At^  mtd  der 
woitoesterreickisckem  AipenlMtr  (Vienna,  1874);  I.  V.  Zincerie. 
^ififi,  iCdrcAM,  VMd  (Mrdimhe  Mu  Tirol  (Innsbruck.  1859^:  I.  V. 
Ztngerle  and  K.  Th.  von  Inama-Stem^x,  Die  ^oUschen  WetstkUmer 
(4  vols.,  Vienna,  1875-1888).  (W.  A.  B.  C.) 

TIRIO  DI  HOUNA.  th*  tMeadoDym  of  Gabriel  Tellei 
(1571-1648),  Spanish  dramatist.  Bom  at  Madrid  in  October 
1571,  he  studied  at  the  Alcali  de  Henares,  joined  the  Order  of 
Mercy  on  the  4th  of  November  1600,  and  made  his  religious 
profenion  in  the  Monasteiy  of  San  Antolfn  at  Guadalajara  on 
the  aist  of  January  x6oi.  He  was  a  dramatist  of  ten  years' 
standing  when  he  was  sent  by  his  saperiors  on  a  missimi  to  the 
^est  Indies  in  1615;  returning  to  Europe  in  1617,  he  reskled 
at  the  MercenidAn  monastery  in  Madrid,  to^  part  in  the 
proceedings  of  the  Academia  pottiea  de  Madrid^  founded  by 
Sebastian  Francisco  de  Mednmo,  competed  in  the  llteraty 
tournaments  then  in  vogue,  and  wrote  copiously  for  the  stage. 
His  first  publication,  the  incomplete  Cigan'ates  de  TeUdo 
(licensed  in  z62x,  but  apparently  not  pnbU^ed  till  1624),  is  a 
miscellany,  containing  short  tales,  novels,  venes  and  three 
plays;  one  of  the  novels,  L^s  Tres  moHdoe  hurladost  probably 
derived  from  D  Ci«fOo  da  Ferrara's  Uambriano,  and  the  play 
entitled  El  Vergotaosa  en  ^aiacio  are  admirable  examples  of 
witty  contrivance.  The  preface  to  the  Cigarratetdfi  Toledo  (the 
second  part  of  whldi  was  never  t>rinted)  states'  that  Tirso  de 
Molina  had  already  written  three  hundred  plays,  and  at  this 
period  of  his  career  he  was  second  only  to  his  friend  Lope  de  Vega 
in  popularity.  He  avowed  himself  hostile  to  adteranismo  in 
the  Cigarralet  de  TokdOt  and  made  numerous  ^emies  by  his 
attacks  on  the  new  school  in  soch  pieces  as  Amatfor  arte  mayor 
and  La  CeUia  de  si  misma.  The  realistic  character  of  some  of 
his  productions  provided  his  unsuccessful  rivals  with  an  excnsd 
foK  denouncing  him  as  a  corrupter  of  public  mdrats  to  the 
council  of  entile  in  1625,  and,  though  no  legal  action  wia  taken 
against  him,  he  appears  to  have  been  reprimanded  privately. 
In  i6a6  it  was  denned  advisable  to  transfer  him  to  Salamanca, 
and  Tirso  de  Molina  left  Madrid  determined  to  write  no  more 
for  the  stage.  Though  one  of  his  plays.  La  Huerta  de  Satt  Juan, 
is  dated  1626,  there  is  no  proof  that  it  was  begun  after  his  dq>ar- 
ture  from  Madrid,  and  he  seons  to  have  kept  to  Ui  resolution 
for  eight  yean.  But  he  had  not  lost  his  interest  in  the 'theatre, 
and  felt  justified  in  publishing  twdve  representative  pieces 
as  the  first  pait  of  his  dramatic  works  (x6s6).  Hiis  may  be 
taken  as  a  formal  protest  against  theweaknesiof  those  who  had 
sacrificed  him  to  hypocritical  damoor.  In  other^respeCts  he  was 
submissive,  and  worked  zealously  on  behalf  of  his  order  in  which 
he  rose  to  important  positions;  he  became  superior  of  the 
monastery  at  Tnijilk)  in  1626,  was  elected  later  to  the  pott0 
of  reader  in  theology  and  definidet  general,  and  in  May  1633 
was  appointed  chronicler  of  Uie  Order  of  lAtrcy.  His  DdeiUir 
aprovtekado  (1635)  is  a  devout  counterpart  of  the  Cigarraks  d$ 
Toledo f  much  inferior  to  its  prcdeccasor  in  interest;  a  sequel  was 
promised  to  this  collection  of  pious  talcs,  pfons  lyrics,  and  atftos, 
but,  as  in  the  case  of  the  CigarraUs  de  Toledo,  the  continuation 
never  appeared.  Twelve  plays  constitute  the  third  part  of  bis 
dramatic  works  which  was  published  (before  the  second)  in  2634 
nnder  the  nominal  editorship  of  the  writer's  nephew  Francisco 
Lucas  de  Avila,  but  the  existence  of  this  nephew  is  doubtful. 
The  second  part  (1635),  the  printing  of  which  was  paid  for  by 
the  confraternity  of  St  Jenme,  contains  four  phys  by  Tirso  de 
Molina,  and  eight  written  by  hbn  in  colUboratmn  with  other 
dramatists;  one  of  these  collaborators  was  Ruts  de  Alarcon 
(9.9.),  but  the  internal  evMence  goes  to  show  that  Tirso  de 
Molfna  was  the  predominant  ^irit  in  these  literary  partnerships. 
The  fourth  pan  of  Thso's  draroatie  worka  (t^35>  and  the  filib 


(1636)  each  antaus  twelve  plays;  the  haste  with  which  these 
five  vohunea  were  issued  indicates  the  natural  desire  of  a  gx«at 
author  to  save  some  part  of  his  work  from  destructkm,  and  the 
appearance  of  a  supposititious  nq>hew'a  name  on  the  title-pages 
of  the  last  four  volumes  indicates  the  equally  natural  desire  of 
a  prominent  monk  to  avoid  conflict  with  the  authorities.  A 
^ojih  volume  of  dramatic  pieces,  consisting  of  light  comedies,  was 
announced;  but  the  project  was  abandoned.  That  dramatic 
oompositMn  still  entertained  the  scanty  leisure  of  Tirso's  old  age 
is  shown  by  the  fact  that  the  fragmentary  autograph  copy  of 
Las  Qmnat  de  Portugal  is  dated  the  8th  of  March  1638;  but  his 
active  career  as  a  dramatist  ended  two  years  earlier.  He  was 
absorbed  by  other  duties.  As  official  chronicler  of  his  order, 
he  compfled  the  elaborate  Hislaria  de  la  merced,  which  occupied 
him  till  the  a4th  of  December  1639,  and  stDl  survives  in  nianu> 
script.  As  a  tribute  to  the  count  de  S&stsgo,  who  bad  accepted 
the  dedication  of  the  fourth  part  of  the  plays,  and  who  had 
probably  he4)ed  to  defray  the  publishing  expenses,  Tirso  de 
Molina  is  said  to  have  compiled  the  Genealogta  de  la  casa  da 
Sdstago  (1640),  but  the  ascription  of  this  genealogical  work 
is  disputed.  On  the  agth  of  September  1645  lirso  de  Molins 
became  superior  of  the  monasteiy  at  Sozia,  and  died  there  on  the 
1 2th  of  March  1648. 

It  is  only  within  the  last  few  years  that  it  has  become  possible 
to  give  an  outline  of  his  life;  it  will  always  be  impossible  for 
poeterity  to  do  justice  to  his  genius,  for  but  a  fiaction  of 
his  plays  have  been  preserved.  The  eariiest  of  his  extant 
pieces  is  dated  1605  and  bean  no  sign  of  immaturity;  in 
1624  he  had  written  three  hundred  plays,  end  in  1634  be 
stated  that  he  had  composed  four  hundred  within  the 
previous  twenty  years;  of  this  immense  production  not  more 
than  eighty  plays  are  in  existence.  Tirso  de  Molina  is  univec^ 
sally  known  as  the  author  of  El  Burlador  de  SeviUa  y  con- 
vidado  de  piedra,  the  piece  in  which  Don  Juan  is  first  presented 
on  the  Stage;  but  Bl  Bnrlador  de  SeviUa  represents  onfy  one 
aspect  of  his  genltis.  No  less  remarkable  than  his  represen- 
tation of  perverse  depravity  in  El  Burlador  de  SeviUa  is  his 
dramatic  treatment  of  a  philoaophical  enigma  in  El  Condenado 
par  desan^fiddo.  Though  manifestly  attracted  by  exceptional 
cases,  by  every  kind  of  moral  aberration,  by  the  infamous  and 
the  terrible,  his  range  is  virtually  unlimited.  He  reveals  him- 
self as  a  master  of  historical  interpretation  in  La  Prvdenda  de  1!s 
mi^er  and  of  tragical  pathos  in  La  Venganta  de  Tamar\  his 
sympathetic,  malidoua  wit  finds  dramatic  expression  in  El 
Vergomaosa  en  palado  and  Don  GU  de  las  cabas  verdes,  and  the 
fine  divination  of  feminine  diaracter  in  Avertgiielo  Vargas  and 
La  ViUama  de  Vallecas  is  incomparable.  Tirso  de  MoUna  has 
neither  Lope  de  Vega's  inventive  resource,  nor  his  infinite 
sednction;  he  has  neither  Calder6n's  idealistic  visions,  nor  hi» 
golden  music;  but  he  exceeds  Lope  in  massive  intellectual  power 
and  in  artistic  self-restraint,  and  he  exceeds  Calder6n  in  humour, 
in  creative  faculty,  and  in  dramatic  intuition.  That  his  reputa- 
tion extended  beyond  the  Pyrenees  in  his  own  lifetime  may  be 
gathered  from  the  fact  that  J.  Shirley's  Opportunity  is  derived 
from  El  CasHgo  del  pensiquei  but  he  was  neglected  in  Spain  itself 
danng  the  king  period  of  (Ulderte's  supremacy,  and  his  name  was 
almost  forgotten  till  the  end  of  the  18th  century,  when  some  of 
his  pieces  were  timidly  recast  by  Dionisio  SoUs  and  later  by  Juan 
Carretero.  The  renaissance  of  his  fame,  however,  dates  from 
1839-1842,  when  an  incomplete  but  serviceable  edition  of  his 
plays  was  published  by  Hartaenbuscb;  and  he  is  now  accepted 
as  among  the  greatest  dramatists  of  Spain. 

BiBLtOGKAPRV.-^"  CoMiedias  escogMas."  edited  by  J.  E.  Hartttn- 
busch  in  the  BMu^ma  de  aedores  espoMoles,  vol.  v.;  *'  Comedias,** 
edited  by  £.  Cotarelo  in  the  Nueea  hiblioUca  de  autores  espaUdes 
Supplementary  to  Hartzenbusch's  edition);  P.  Mufioz  Pefia,  £f 
Teatro  del  Maestro  Tirso  de  Molina  (Madrid,  1889);  E.  Cotaielo  y 
Mori,  Tirso  de  MoHna:  invesHpieienes  kio-bibHogr^^Uos  (Madrid, 
1893);  M.  Menfodes  y  Pelayo,  Fttudine  de  critica  Jileraria;  segnnda 
ssrwipp.  131-1^  (Madrid,  i8q^):  R.  Men^ndez  Pidal,  Discunoante 
la  Real  Academia  espaiSola ;  "  El  Condenado  per  d^sconfiado  "  (Mad- 
rid, 1903)  and  **  Mis  aobre  las  fu«nte«  del  condenadopordesconfiado" 
in  the  Bulletin  hispanique,  vi.  3^3:  A.  Morel-Fatk>.  Etvdet  sut 
I'EtpagiHi  ^oieikme  Urie,  ppw  75-73  (Peris.  1904).  (J.  F.-IC) 


TIRUPATl— TIRVNS 

TIRDPATI,  or  Timm,  atowm  of  BriUifa  India,'  in  tbe  Korth 

Arcot  dUlrict  o[  Madru.wilh  i  uatian  on  Ibe  Mulias  nilnv. 
E4  m.  N.£.  oi 


rai  Eily.  Pop.  (i(Oj),  ij^S-  ^  »  fjnwi" 
neighbouring  bill  ol  Tinjmola,  fjoo  ft.  «bov& 
inc  Kii)  wnicn  la  one  o[  ibc  most  frrquenlrd  pUces  of  pil^irinuffc 
bi  Huthem  India.  The  Iowa  contniiu  numcniiu  teB^Jes  am- 
nctted  with  the  shrine  of  TiiumaU,  lad  It  noud  for  Iti  briM- 
work  ind  Hood-carvbig.^ 

TIRTN8,  the  lifun  nixtitna  at  Homtr  [J).  a.'*'s59),  > 
•mall  PdopaanesJiia  cily,  in  Ibe  piihiitoric  period  ^  the 
Achaon  race,  loQg  before  the  Dorian  immigratiDn.  It  Mood 
on  ■  small  rvek  in  the  manhy  plain  of  Argolia,  aboQt  j  m.  frfua 
lh«  Hs,  and  was  fabled  to  have  ben  founded  by  King  Pn>etu*. 
the  biDibei  of  Acrisks,  who  was  nccaded  by  the  hero  Ptneu*. 
It  was  Ihetcene  of  the  early  lileol  Heiadea,  who  ii  bennoJIeil 
Tiiynthiui.    The  maasivc  walls,  which  appeal  lo  be  of  earliei 


—Plan  of  (he  Palace  in  the  Upper  Fan 


5,  Cogrt  IM*)  lumended  by  ■    14.  Me«*ron.  , 

colonnade   on    Ihm    ndn:     IS.  Chamben  (AUuul).  - 
tlie  alur  (a  Zeus  Hoeeus  i*    lis  PasHgE    to   the   lock-c 

6.  AUcHi,  portico  of  ilie  nKgnnw.    17,  Small  poclem  door  bt 

i.  floAkfiof.  Inner  porch.  i^nncircutar    bactlon/  ep- 

.  Megiron.  wlih  roof  idpported  preached  by  fligfat  of  rock' 

circular     hearth     ia     tbs    IB,  IS,  Maoivv  outer   nO  oT 
middle.  city. 

9.  Bath-roDin  and  tmall  NUhx.      19.  loner  wall  ta  guard  the  o- 

10.  iCL  Chambert  round  the  neat  Civnca  paeeage. 

court.'  30,  Pan  of  otiterwill,  with  Inler- 

1 1 .  1 1 1  Cuird  chamben  by  Iba  inedlate  pauige  and  run  of 

main  pnjpylaeum.  chamben.  as  uown  id  £g.  1. 

type  than  those  of  Mycenae,  treie  said  to  have  been  the  wcfk 
of  Cyclopean  maiona.  Its  period  of  grealest  splendrHir  was 
probably  between  the  14th  and  nth  tcnturtes  B.C.;  in  Homeric 
and  nbaeqtteaj  limeA  It  was  mually  subject  to  Argos.  T!k 
palare  vaa  probably  burnt  at  the  lime  of  the  Dorian  conquest. 
AlU(  Ibe  Spanao  defeat  of  Argoi  in  444  B.C.  Tiryns  regained 
.   leDdcQce,  and  the  Tiiyalhlana  fought  on  the 


XOI3 

Gndt  aide  at  FktMi,  vfaHa  tbi  Alglve*  hU  aloof.  Sdon  tdtv. 
In  4A8  I.e.,  TIiTna  was  finally  dettroycd  thiou|h  tha  jMliuqr 
of  ibt  Atglva,  and  Ibe  site  has  beea  deKtted  <v«  riwx,  bnt 
for  a  btiel  occupitiOD  in  Byiantiaa  timo. 
EacayadDda  made  iA  iSfl4-iB8}  by  &  '" 
over  pan  at  Ihe  mck  oa  which  Tlryiu  ni 
intniiiiii  buHding.  which  gflaia  the  unst  eonpsett  imapla  01  a 

rlacEol  the  MylNEaaigeliiCnKab  The  reek  oa  wUdi  Tinrn 
birili  ii  g(  an  IneEulai  oval  shap*.  aboot  1)0  ydt.  bag  by  ii)  at 
Ibe  widest  pan,  and  is  aurrouiicM  by  a  my  massin  waB.  vaiytat 
fiDm  JO  Id  40  ft.  in  thicVni  and  avenginf  wbca  conplen  about 
so  ft  in  hciglit,  DHasunic  liom  its  base  oatssda.  lasida,  the  waD 
waspnibablyi>oti»nthaBIOOTJ>ft.bi-"-" " '  - 


whidi  covBs  tbs  mck  (laa  &f.  t  belowj.  The  w^  is  bunt  of  vary 
huge  hanuosFdnssad  blochi,  aooHa*  nuich  as  ID  ft.  hwg  by  3  ft.  1  hi. 
or3ft.61a.  wide,  with  smaUersoests  fill  aptbaintntidss.  The 
wboie  was  bedded,  not  la  asnar,  but  in  day,  wUek  bas  BDMly 
been  washed  out  of  the  joints:  origiaally  the  sarfaca  was  probably 
protected  with  a  ooathw  of  bdcco.  The  only  impoittrit  gatesrsiy. 
which  was  on  the  east  aide,  awayfnat  the  sea,  probably  nsimbled 
the  "  lioa  iite  "  at  Mycenla.  Tba  other  emnacas  am  iDel*  lUu 
ia  Ibe  walL  One  of  thsR  lad  the  cUel  gate  are  shown  is  ^.'i. 
Intenially  the  ana  of  the  ci»  was  dividedliy  cross  walls  iota  dine 
pana  at  iucceesii»  levels.  The  lowest  and  niddle  dfviifoiu  have 
BotyK  bean  ■nvitad:1haapper  part  at  the  enrth  end  of  tbs  nek 
waa  conplnely  opasad  In  le&t-iOs  by  Sebliemau  awl  DorpfeU. 
and  the_alniiiM  ooBidcie  plan  of  die  vaiiooB  iWicMires  daatty  made 

"want!  o(  a 
"Palate 


a  pTDpylaeum  _. 

■l<le,a(l]i^i«irhich 

eatianee  10  the  great 


dscoratKHi.  and  a  weLtarraiiged  plan,  stdtable 

wealthy  luiocniie  cUef,  wbolived  in  a  n 

the  huucy  of  an  Oriental  Ung.  and  also 

Dl  a  moUEval  baton,  aurrrHinded  by  a  trowa  oi  vaaus.    r  ton  ine 

bscween  the  oarer  wall  and  BO  Inner  one  to  BB  inner  laie.  (bence  to 
double  pDfch,  with  two  wooden  columns  on  each 

■'-^ ---imbera  for  guards.   Th«i  came  aoothel 

mm,  and  spp»ite  to  that  was  the 

_      <•»*).  nearly  S}  by^T"  fjU^  '^Jg 

by  the  aitair  of  Zeiis  Herceus  in  theater  Greek  home.  This  court 
sraturmunded  by  wooden  column)  supponlni  a  roof,  lita  a  raeiBrval 
ckitneri  on  the  uuth  side  are  chamllcn  fof  allendsnrta  <Hk.|.«l. 
On  the  north  aide  it  the  great  hall  ((ifn»i»).w)ih  an  outer  portico 
■ofHwrted  by  two  columm  faVowa)  and  an  Inner  vettibole  f»pWo»^) 
with  ihna  doon.  The  hall  is  about  40  by  jo  ft.,  with  a  circular 
hearth  in  the  centre  (Inia  or  t>«iM).  Four  cdomns  supported 
the  roof,  the  canlral  pan  of  which  probably  rose  above  the  rest 
Kke  a  meiiieval  "  laniero."    OnlhewenwleafthehallareB 


nemof  the  wall  opeu' 
ing  out  of  tlie  galleiv. 
Galtry,  with  roof 
famwi  of  projecting 


ffv^el  wiiiTlhc  inside' 
F,  Wooden   coluRina  on 

fcrrniing  a  ponicoa  or 


H,  ProlKble  mijf  dI 
colonnade  of  1 
covered  with  bt 


mtmher  of  small  chambers  AaXi 
by  10  ft.,  irith  Its  floor  formed  of 

ib>  wall,    la  addition  to  ih 

open  count,  hall  and  chaml.  ..  ,     .._,.,   

dupliatlon,  and  It  k  posribts  that  It  ihnuld  ralW  be"e*pUned  as 

by  a  patage  (Xal»l)  hMogfnai  a  side  door  ia  Ibe  mala  prawlaeiin 
or  by  anolber  loot  paitage  which  winds  round  the  back  of  ibe  chief 
hall,  and  so  leadsEy  a  tong  Hlght  of  steps,  cut  In  the  reck.  10  Ihe  Uril* 


IOX4 


TlSCHENDORFi— TISIO 


The  ciieuit  'ktO  taunA  the  aikiot  is  mocv  rttonily 
coauxwttd  than  the  lot.  On  the  louth  m  a  gdlcry  built  in  the 
tbiclcn6«  of  the  wall,  and  roofed  by  proiectiiig  ooune*  oi  stone; 
and  chamben  or  Btorehouses  open  out  «  this  gallery.  The  wall 
on  the  east  side  has  a  similar  arrsngement  (see  fig.  a).  At  the 
top  letel  the  wall  wtta  covered  fay  a  ooloanade  of  wooden  pillars 
reMing  on  circular  atone  blocks^  This  supported  a  flat  roof 
and  was  open  to  the  imide  of  the  fortress.  The' back  of  the 
colonnade  was  built  of  brick,  and  is  now  ihissing.  as  are  all  the 
brick  parte  of  the  palaoe»  owing  to  the  bricks  having  been  only 
sun-dned. 

The  methods  of  coastniction  employed  in  the  Tiryns  palace  are 
of  the  highot  interest.  The  foandatiotie  and  about  3  fu  of  the 
walls  above  the  ground  are  made  of  large  bk)cks  of  sione  bedded  in 
day :  above  this  the  wall  was  of  brick,  sun-dried,  aiid  covcrod  with 
stucco.  The  upper  storey  was  probably  of  wood.  Some  of  the 
thresholds  of  the  doors  were  massive  blocks  ei  stone  (Mow  oM6t) ; 
others  were  of  wood  (<p6imm  oWr).  Wood  was  also  used  for  all  the 
oolumns.  doorposts,  and  antae  <[«iap«rrAi«f),  and  in  somecaaesthe 
walls  of  the  rooms  were  lined  with  wodd.  oaref  ully  fixed  by  doweb. 
the  holes  for  which  still  eidst.  The  doors  had  pivocs  of  bronze 
revolving  in  well-fitted  broace  cup-4ike  sockets  let  into  the 
thresholds^  In  the  megaron  and  other  rooms  the  floors  are  of  good 
concrete  decorated  with  a  simple  series  of  fnciscd  lines,  coloured  uue 
and  red.  The  stucco  of  the  internal  wall  u  decorated  with  bold  and 
very  effective  patterns — birds  and  scrolUwork  and  other  decorative 
designs.  The  bc»t  preserved  painting  shows  a  scene  fronv  a  •bull- 
fight. Both  subjects  and  style  show  dose  analogy  to  the  paintings 
in  the  paboe  at  Cnossus  in  Crete.  One  example  of  rich  and  costly 
diecoration  remains^^iiart  of  a  friete  of  white  alabaster,  sculptured 
in  relief  with  rosettes  and  interiadng  patterns,  and  studded  with 
jewd*like  ineces  of  blue  glass  or  enaimd,  the  Bptytit  kvAxom  of 
OtL  vit,  87.  Further  excavations  in  the  lower  parts  of  the  city  will 
probably  bring  to  light  the  dwdlinra  of  the  dttfens  who  garrisoned 
the  place.  The  great  bulk  of  the  Tirynthians  must  have  lived  in 
houses  outside  the  dtadd.  but  undei  the  shdter  of  its  protection, 
just  as  in  mecUevat  Italy  villages  grew  up  round  the  castles  of  any 
powerful  lord.  The  relatu>n  of  the  palace  at  Tiryns  to  thotedescribed 
m  the  Homeric  poems  h%s  given  nse  to  much  discussion.  The  case 
is  somewhat  altered  by  the  discovery  of  several  other  early  houses, 
of  similar  character,  but  not  identical  in  plan,  at  Mycenae  and  else- 
where in  Greece;  these  do  not,  for  example^  show  the  duplicatrau 
of  the  essential  parts  of  the  house  found  at  Tiryns.  It  is  now  gener- 
ally recognized  that,  while  the  ^neral  character  of  ti^e  palace  at 
Tiryns  is  invaluable  as  illustrating  the  type  of  house  m  the  mind 
of  the  Homeric  poet,  it  is  a  mistake  to  appeal  to  it  for  the 
explanation .  of  details  of  arrangement  such  as  probably  varied 
considerably  according  to  the  conditions  and  requirements  in 
different  cases.  '" 

H.  Schlicmann,  Tiryns  (London,  1886);  Schuchhardt,  SckUe- 
"    "  ■ ■         C.  Tsountas 
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moHH^  ExcavationSjtnns.  E.  Sellers  (London,  1891):  C«  T 
and  J.  I.  Manatt,  The  Mycenaean  Age  (London,  1807). 

(J.  H.  M.;  E. 

TISQHBMBeRP,  LOBEOOTT  FRIEDRICH  KONSTANTIN 
VON  (t8i5r-x874),  German  biblical  critic,  the  ton  of  a  physician, 
was  bom  on  the  i8th  of  January  18x5  at  Lengenfeld,  ne^r 
Plauen,  in  the  Saxon  Vogtlaad.  From  the  gymnasium  at 
Plaucn  he  passed  in  1854  to  the  university  of  Leipzig,  where  he 
was  m&inly  Influenced  by  J.  G.  B.  Winer  (1789*1858),  and 
began  to  take  special  interest  in  New  Testamoit  criticism.  In 
x8^  he  took  the  degree  of  doctor  of  philosophy,  and  then  be- 
came master  at  a  school  near  Leipzig,  After  a  journey  throu^ 
southern  Germany  and  Switzerland^  and  a  visit  to  Strass- 
burg,  he  tetumed  to  Leipzig,  and  set  to  woric  upon  a 
critlttd  study  of  the  New  Testament  text,  followfaig  the 
guidance  of  Karl  Lachmaim.  In  1840  he  quaJified  as  univer- 
sity lecturer  fai  theology  with. a  disscrtatioo  on  the  recensions 
of  the  New  TestamenI  ttx^  the  main  part  of  which  re- 
appeand  &i  the  following  year  in  the  prolegomena  to  his 
first  editJoh  of  tht  New  Ttetament  These  ear|y  textual 
studies  convhiced  tduk  of  the  absolute  necessity  of  new  and 
exacter  coUaHons  of  M9S.  Prom  October  1840  till  Januaiy  1843 
he  was  in  «Pacls,  bu^  with  the  treasures  of  -the  great  Ubraiy, 
eking  out  his  scanty  incana  b^  makbtg  oolktions  for  other 
Kholan,  and  pitxJudng  for  the  publfshfr,  P«  Dfdot,  several 
editions  of  the  Greek  New  Tedtftment,  one  of  them  exhlbithig 
the  form  of  the  text  correHXtnd^  most  dosely  to  the  Vulgate^ 
The  great  triumph  of  thes^  hibo(lots  months  was  the  dBclk>h<r- 
nent  of  the  palimpsest  Cad49  Bphmtmi  Byri  JUttHptus,  of 
which  the  New  Tcstamait  part  WM  printed  before  he  left  Paris 
and  the  Old  Testament  in  1845.  His  success  in  dealing  Vfith 
t  MS.  much  of  whidi,  owing  to  the  fact  that  it  had  been,  rewritten 


with  the  works  of  Bphnem  $ynis,  had  been  illegible  to  earlier 
ooDaton,  brought  him  into  note  and  gain«l  support  for  mof« 
extended  critical  expeditions.    From  Paris  he  had  paid  short 
visits  to  Holland  (1841)  and  England  (184^).    In  1843  he  visited 
Italy,  and  after  a  stay  of  thirteen  months  went  on  to  Egypt, 
Sinai,  Palestine  and  the  Levant,  returning  by  Vienna  and 
Munich.^    From  Sinai  he  brought  a  great  treasure,  forty-three 
leaves  of  what  is  now  known  as  the  Codex  SUtaUicus.    He  kept 
the  pbce  of  discovery  a  secret,  and  the  fragments  were  pub- 
Ilsh«i  in  1846  as  the  Codex  FridericO'Aunustanus,  a  name  given 
in  honour  of  the  king  of  Saxony.    He  now  became  professor 
extraordmarius  in  Ldpzig,  and  married  (1845).    In  the  same 
year  he  began  to  publish  an  account  of  bis  travels  in  the  East 
<l  voh.,   1845-1846).    In   1850  appeared  his  edition  of  the 
Codex  AmiatiHus  and  of  the  Septuagint  version  of   the    Old 
Testament  (7th  ed.,  1887);  in  1852,  amongst  other  works,  his 
edition  of  the  Ccdex  Claromontamu.    In  1853  and  1859  he  made 
a  second  and  a  third  voyage  to  the  East.    In  the  last  of  these, 
in  whJcb  he  had  the  active  aid  of  the  Russian  government,  he 
at  length  got  access  to  the  remainder  of  the  precious  Sinaitic 
codex,  and  penuaded  the  monks  to  present  it  to  the  tsar,  at 
whose  cost  it  was  published  in  1862  (in  four  folio  volumes). 
In  1869  he  was  given  the  style  of  **  von  "  Tiscbeadorf  as  a 
Russian  noble.   Meanwhile,  in  18 $9,  he  had  been  made  professor 
ordjnarius  of  theology  and  of  biblical  palaeography,  this  latter 
professonhip  being  spedally  created  for  him;  and  another  book 
of  travel,  Aus  dem  heilifin  La^e,  appeared  in  1862.    Tischen- 
dorf's  Eastern  journeys  were  rich  enough  in  other  discoveries 
to  deserve  the  highest  praise.*    Side  by  side  with  his  industiy 
in  collecting  and  collating  MSS.,  Tischendorf  pursued  a  constant 
course  of  editorial  labours,  mainly  on  the  New  Testament,  tmtil 
he  was  broken  down  by  overwork  in  1873.    He  died  on  the 
7th  of  Deceffib<»  X874  at  Leipzig. 

The  gteat  edition,  of  which-  the  text  and  apparatus  a|>peared  in 
isdQ  and  1872,*  was  called  by  himself  ediHo  viiu;  but  this  number 
is  raised  to  twenty  or  twenty-one  if  mere  reprints  from  sterootvpe 
plates  and  the  minor  editions  of  his  great  critical  texts  are  included : 
posthumous  prints  briiur  up  the  total  to  forty-one.  Four  main 
recensions  of  TischendorTs  text  may  be  distinguished,  dating  respec- 
tively from  his  editions  of  1841,  1849.  1859  {ed.  vit.),  i86»-iH73 
{ed.  nii.).  The  edition  of  1849  may  be  regarded  as  historically  the 
moat  important  from  the  mass  of  new  crit  ical  material  it  used ;  that  of 
1859  b  distinguished  from  Tischendorf 's  other  editions  by  coming 
nearer  to  the  received  text:  in  the  8th  edition  the  testimony  of  the 
Sinaitic  MS.  received  great  (probably  too  great)  weight.  The 
readings  of  the  Vatican  MS.  were  given  with  more  exaancss  and 
certaimy  than  had  been  poasible  in  the  eariier  editions,  and  the 
editor  had  also  the  advanuge  of  using  the  published  labours  of 
S.  P.  TrepHIes. 

Much  fess  important  was  Tischendori's  work  on  the  Greek  Old 
Testament.  Hb  edition  of  the  Roman  text,  with  the  variants  of 
the  Alexandrian  MS.,  the  Codex  Ephraemi  and  the  Friderico- 
Augustanus,  was  of  service  when  it  appeared  in  1850,  but,  being 
stereotyped,  was  not  greatly  improved  in  subsequent  issues.  Its 
tmperiections,  even  witnin  the  limited  field  it  covers,  may  be  judged 
by  the  aid  of  C.  E.  Nestle's  appendix  to  the  6th  issue  (1880). 
Wisides  this  may  be  mentioned  editions  of  the  New  Testament 
Apocrypha  [De  Eeanteliorum  apoeryphorum  origine  et  usu  (1851): 
ilcto  Apostotorum  apocrypha  (1851):  £sanfr/ta  apocrypha  (1853: 
and  ed.,  1876);  Apocalypses  apocryphae  (1866)]  and  vanous  minor 
writings,  in  part  of  an  apotogetic  character,  such  as  Wann  wirdem 
muert  Eoangelien  veHasst  7  (1865:  4th  ed.,  1866),  Hahen  wir  den 
eeklen  Sckrifuext  der  BeanttiisUn  und  Aposlei  t  (1873).  and  Synopsu 
etangelica  (7th  ed..  1898). 

See,  in  addition  10  the  handbooks  on  New  Testament  criticism, 
Cari  Bertheau's  article  on  Tischendori  in  Herzog-Hauck,  Reaien- 
cykhpddio  (3rd  ed.,  1907). 

TISIO  (or  Tlsx),  BENVKNUTO  (1481-1559)1  commonly  called 
n  Garofalo,  Italian  painter  of  the  Feriarcae  scbooli  was  born  in 

^  See  his  Reise  in  den  Orient  (Ldpag,  1845-1846). 

*The   MSS.   brought   to   Europe  on  the   hrst   two  journeys 


are  catalogued  in  the  Anecdota  sacra  et  prof  ana  (Lcipnir,  18^5, 
enlarged  1861).  See  also  the  Aiontmenta  socra  inediia  (Leipzig, 
igaOi  and  Son  eoUtOh  of  the  same  (1855-1869).  The  3^ 
vokmie  of  the  Noea  coUecUo  gives  the  results  of  hb  last  Eastera 
journey. 

'  The  prdeaomena  remained  unfinished  at  his  death,  and  hsve 
been  ffuppltedV  C.  R.  Gregory  (d.  Ms  TaxtkrilA  d4t  Neum  fMts- 
mtntts,  voL  L,  1900). 


TISSAPHEJtNES— TI880T,  J.  J.  J. 


i4St  at  Gaiofolo,  In  the  Femresc  tcnitcny,  and  ooMUntly 
used  the  gi'Uyflower  {garojalo)  as  a  symbol  with  which  to  ugn 
his  pictures.  He  took  to  drawing  in  childhood,  and  was  put 
to  study  under  Domenico  Panetti  (or  Laneto)»  and  afterwards 
at  Cremona  under  his  maternal  unde  Niccol6  Sonant,  a  painter 
who  died  in  1499;  he  also  frequented  the  school  of  Boccaccio 
Boccacdno.  He  stayed  fifteen  months  with  Giovanni  Baldini 
in  Rome,  acquiring  a  solid  style  of  draughtsmanship,  «nd  was 
two  years  with  Lorenzo  Costa  at  Mantua.  He  then  entered 
the  service  of  the  marquis  Francesco  Gonzaga.  Afterwards  he 
went  to  Ferrara,  and  worked  there  four  years.  Attracted  by  Ra- 
phael's fame,  and  invited  by  a  Ferrarese  gentleman,  Geronimo 
Sagrato,  he  again  removed  to  Rome,  and  found  the  great 
painter  very  amicable;  here  he  stayed  two  years,  rendering 
some  assistance  in  the  Vatican  frescoes.  Ftom  Rome  family 
affairs  recalled  him  to  Ferrara;  there  Duke  Alphonso  I.  com- 
missioned him  to  execute  paintings,  along  with  the  Dossi,  in 
the  Villa  di  Belriguardo  and  in  other  palaces.  Thus  the  style  of 
Tisio  partakes  of  the  L.ombard,  the  Roman  and  the  Venetian 
modes.  He  painted  extensively  in  Ferrara,  both  In  oil  and 
in  fresco,  two  of  his  principal  works  being  the  "  Ma^lsacre  oi 
the  Innocents  "  (1519),  in  the  church  of  S.  Francesco,  and 
the  "  Betrayal  of  Christ "  (1524),  accounted  his  nyMterpicce. 
For  the  former  he  made  clay  models  for  study  and  a  lay 
figure,  and  executed  everything  from  nature.  He  continued 
constantly  at  work  until  in  1550  blindness  overtook  him, 
painting  on  all  feast-days  in  monasteries  for  the  love  of 
God.  He  had  married  at  the  age  of  forty-eight,  and  died  at 
Ferrara  on  the  6th  (or  x6th)  of  September  1559,  leaving  two 
children. 

Garofalo  combined  sacred  Inventions  with  some  very  familiar 
details.  A  certain  archaism  of  style,  with  a  strong  glow  of  colour, 
suffices  to  distinguish  from  the  true  method  of  Rapteiel  even  those 
pictures  in  which  he  most  closely  resembles  the  groat  master— this 
8om<-times  very  closely;  but  the  work  of  Garoialo  is  sddom  free 
from  a  certain  trim  pettiness  of  feeling  and  manner.  He  was  a 
friend  of  Giulio  Romano,  Giocgione.  Titian  and  Ariosto;  in  a  picture 
of  "  Paradise  "  he  painted  Ariosto  between  St  Catherine  and  St 
Sebastian.  In  youth  he  was  fond  of  lute-playing  and  also  of  fencing. 
He  ranks  amoiw  the  best  of  the  Ferrarese  Damtcrs;  his  leading  pupil 
was  Cirolamo  Carpi.  The  "  Adoration  of  the  Magi,"  in  the  church 
of  San  Giorgio  near  Ferrara,  and  a  "  Peter  Martyr,  in  the  Dominican 
church.  Fenara  (somedgics  attumed  to  have  been  done  in  rivalry 
of  Titian),  are  among  ms  principal  works  not  already  mentioned. 
The  Natiow&l  Gallery,  London,  contains  four,  one  01  them  being 
a  Madonna  and  Chnst  enthroned,  with  St  Francis  and  three  other 
saints. 

TISSAPHERMES  (Fers.  Cithrafama)^  Persian  soldier  and 
statesman,  son  of  Hydames.  In  4x3  he  was  satrap  of  Lydia 
and  Caria,  and  commander  in  chief  of  the  Per^an  army  in 
Asia  Minor  (Thuc.  viiL  5).  When  Darius  IL  ordered  the  col- 
lection of  the  outstanding  tribute  of  the  Greek  cities,  he  entered 
into  an  alliance  with  Sparta  against  Athens,  which  in  412  led 
to  the  conquest  of  the  greater  part  of  Ionia.  But  Tissaphemes 
was  unwilling  to  take  action  and  tried  to  achieve  his  aim  by  astute 
and  often  perfidious  negotiations;  Alcibiadcs  persuaded  him 
that  Persia's  best  policy  was  to  keep  the  balance  between  Athens 
and  Sparta,  and  rivalry  with  hb  neighbour  Phamabazus  of 
Hellespontic  Phrygia  still  further  lessened  his  energy.  When, 
therefore,  in  408  the  king  decided  to  support  Sparta  strenuously, 
Tissaphemes  was  removed  from  the  generalship  and  limited 
to  the  satrapy  of  Caria,  whereas  Lydia  and  the  conduct  of  the 
war  were  entrusted  to  Cyrus  the  Yotmger.  On  the  downfall 
of  Athens,  Cyrus  and  Tissaphemes  both  claimed  jurisdiction 
ever  the  Ionian  cities,  most  of  which  acknowledged  Cyrus  as 
their  ruler;  but  Tissaphemes  took  possession  of  MUetns,  where 
he  was  attacked  by  Cyrus,  who  gathered  an  army  under  this 
pretence  with  the  purpose  of  using  It  against  his  Inrotber  Aita- 
xerxes  It.  The  king  was  warned  by  Tissaphemes,  who  took  part 
in  the  battle  of  Cunaxa,  and  afterwards  tried  to  destroy  the  Greek 
mercenaries  of  Cyrus  by  treachery.  He  was  then  sent  back 
to  Asia  Minor  to  his  old  position  as  general  in  chief  and  satrap 
of  Lydia  and  Caria.  He  now  attacked  the  Greek  cities,  to  punish 
them  for  their  allegiance  to  Cyrus.  This  led  to  the  war  with 
Sparta  in  399.    Tissaphemes,  who  once  again  had  rcooiuto 


lojs 

to  subtle  diploniacy»  was  boaten  by  Agesilans  on  the  Pactolus 
near  Sardis  (395);  and  at  last  the  king  yielded  to  the  repre- 
sentations of  Phamabazus,  strongly  supported  by  the  chiliarch 
(vizier)  Tithraustes  and  by  the  queen-mother  Parysatis,  who 
hated  Tissaphemes  as  the  principal  cause  of  the  death  of 
her  favourite  son  Cyrus.  Tithraustes  was  sent  to  execute 
Tissaphemes,  who  was  lured  to  Colossae  and  slain  in  395. 
(Ed.  M.) 

TISSKRAKD,  FRAMCOIS  FftJZ  (1845-1896),  French  astro- 
nomer, was  bom  at  Nuits-Salnt-Georges,  Cdte-d'Or,  on  the  i3tJi 
of  January  184$.  In  1863  he  entered  the  £cole  Normale 
SupMeure,  and  on  leaving  he  went  for  a  month  as  professor 
at  the  lyc£e  at  Metz.  Le  Verrier  offered  him  a  post  in  the  Paris 
Observatory,  which  he  accordingly  entered  as  astr&name  adjoint 
in  September  1866.  In  1868  he  took  his  doctor's  degree  with  a 
brilliant  thesis  on  Delaunay's  Method,  which  he  showed  to  be  of 
much  wider  scope  than  had  been  contemplated  by  its  inventor. 
Shortly  afterwards  he  went  out  to  Malacca  to  observe  the 
famous  solar  eclipse  of  the  x8th  of  August  1868.  In  1873  he  was 
appointed  director  of  the  observatory  at  Totilouse,  whence  he 
published  his  ReciuU  d'exercices  star  U  cakui  infitdUsimalt  and 
in  1874  became  corresponding  member  of  the  Acad6mie  des 
Sciences.  He  took  part  In  the  French  expeditions  of  1874  to 
Japan,  and  in  1882  to  Martinique  to  observe  the  transits  of 
Venus.  In  1878  he  was  elected  a  member  of  the  Acadimie  des 
Sciences  in  succession  to  Le  Venier,  and  became  a  member  of 
the  Bureau  des  Longitudes.  In  the  same  year  he  was  appointed 
professeur  suppliant  to  Liouville,  and  in  1883  he  succeeded 
PuIkux  in  the  chair  of  celestial  mechanics  at  the  Sorbonne. 
Tisserand  always  found  time  to  continue  his  important  researches 
in  mathematical  astronomy,  and  the  pages  of  the  Comptct 
rtnius  bear  witness  to  his  surprising  activity.  His  writings 
relate  to  almost  every  branch  of  celestial  mechanics,  and  are 
always  distingidshed  by  rigour  and  simplidty  in  the  solution  oC 
the  most  difiScxdt  problems.  He  treated  in  a  masterly  manner 
(BtdUtin  astronomiquet  1889)  the  theory  of  the  capture  of  comets 
by  the  larger  planets,  axid  in  this  connenon  published  his 
valuable  Criterion  for  establishing  the  identity  of  a  periodic 
comet,  whatever  may  have  been  the  perturbations  brought 
about  in  its  orbit,  between  succesnve  appearances,  by  the  action 
of  a  planet.  His  principal  work,  TraiU  de  micamque  cHeste, 
is  the  noblest  and  most  lasting  monument  to  his  memory,  and 
is  worthy  to  stand  beside  the  Micamque  dUtta  of  his  fdlow* 
countryman,  Laf^ace.  In  this  ticadse,  pubUshcd  in  four 
quarto  vdumes,  the  last  of  which  appeared  only  a  few  months 
before  liis  death,  be  fused  into  one  harmonious  whole  the 
rescardies  of  Laplace  and  those  of  other  workers  in  tlie  same 
field  ^nce  his  time.  It  furnishes  a  faithful  and  conq>lelc 
risumi  of  the  state  of  knowledge  in  that  department  of 
astronomy  at  the  end,  as  Laplace's  great  work  did  for  the 
beginning,  of  the  19th  century.  In  1892  he  succeeded  Mouches 
as  director  of  the  Paris  Observatory,  and  as  president  of  the 
conunittee  of  the  photographic  chart  of  the  heavens  he  contri^- 
buted  krgely  to  the  success  of  that  great  project.  Under  his 
direction  the  revision  of  Lalande's  catalogue  was  brought 
almost  to  completion,  and  four  volumes  of  the  Amtalo.  d» 
VOhsenatoire  de  Paris  exhibit  the  progress  made  in  this  important 
undertaking.  He  was  also  editor  of  the  BuUclin  asironomique 
from  the  beginning,  and  contributed  many  important  articles 
to  its  pages.  He  died  suddenly,  in  the  fullness  of  his  power, 
of  congestion  of  the  brain,  on  the  20th  of  October  1896. 

(A.A.R.) 

TI8I0T,  JAMBS  J08BPR  JACQUBS  (1836-1902),  French 
painter,  was  bora  at  Nantes  en  the  15th  of  October  i8j6.  He 
studied  at  the  ficole  des  Beaux  Arts  in  Paris  under  Ingres, 
Flandria  and  Lamothe,  and  exhibited  in  the  Salon  for  the  first 
time  at  the  age  of  twenty-three.  In  1861  he  showed.  "The 
Meeting  of  Faust  and  Maigoerite,"  wUdi  was  purchased  by 
the  state  for  the  Luxemboiurg  Gallery.  His  first  characteristic 
period  made  him  a  painter  of  the  charms  of  women.  Dami- 
trntdtthte  would  be  mors  accurate  as  a  description  of  the  scries 
of  studies  which  he  cdkd  U  PemtM  I  Paris,    He'' fought 
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in  Che  FrAnco-German  War,  and,  falling  under  suspicion  as  a 
Communist,  left  Paris  for  London.  Here  he  studied  etching 
with  Sir  Seymour  Haden,  drew  caricatures  for  Vanity  Fair, 
and  painted  portraits  as  well  as  genre  subjects.  It  was  many 
years  before  he  turned  to  the  chief  labour  of  his  career^ the 
production  of  a  series  of  700  water-colour  drawings  to  illustrate 
the  life  of  Christ  and  the  Old  Testament.  Some  sudden  shock 
or  bereavement  was  said  to  have  turned  bis  thoughts  from  ideals 
of  the  caf6  and  the  boulevard  into  a  more  serious  channel. 
He  disappeared  from  Paris,  whither  he  had  returned  after  a 
stay  of  some  years  in  England,  and  went  to  Palestine.  In 
i8q5  the  series  of  350  drawings  of  incidents  in  the  life  of  Christ 
was  exhibited  in  Paris,  and  the  following  year  found  them  on 
show  in  London.  They  were  then  published  by  the  firm  of 
Lemercia  in  Paris^  who  had  paid  him  1,100,000  francs  for  them. 
After  thb  he  turned  to  the  scenes  of  the  Old  Testament,  upon 
which  he  was  still  engaged  at  the  abbey  of  Bullion,  in  the  depart- 
ment of  Doubs,  France,  when  be  died  on  the  8th  of  August  1903. 
The  merits  of  Tissot's  Bible  illustrations  lay  rather  in  the  care 
with  which  he  studied  the  details  of  scenery  than  in  any  quality 
of  reUgious  emotion.  He  seemed  to  aim,  above  all,  at  accuracy, 
and,  in  his  figures,  at  a  vivid  realism,  which  was  far  removed 
from  the  conventional  treatment  of  sacred  types. 

TISSOT,  PIERRE  FRANCOIS  (1768-1854),  French  man  of 
letters,  was  bom  at  Versailles  on  the  loth  of  March  1768.  His 
father,  a  native  of  Savoy,  was  a  periumcr  appointed  by  royal 
warrant  to  the  court  At  the  age  of  eighteen  he  entered,  the 
office  of  a  procureurot  the  Ch&telet,  in  order  to  learn  the  practice 
of  the  law;  but  he  cultivated  the  Muses  rather  than  the  study 
of  procedure,  and,  being  a  handsome  youth,  was  occasionally 
invited  to  the  f£tes  of  the  Trianon.  He  devoted  himself  ardently 
to  the  cause  of  the  Revolution,  in  spit«  of  the  fact  that  it  had 
ruined  his  family.  While  with  the  procureur  he  had  made  the 
acquaintance  of  Alexandre  Goujon,  and  they  soon  became 
inseparable;  he  married  Goujon's  sister,  Sophie  (March  5, 
1793),  And  when  bis  brother-in-law  was  elected  deputy  to  the 
Convention  and  sent  on  a  mission  to  the  armies  of  the  Moselle 
and  Rhine,  Tissot  went  with  him  as  his  secretaiy;  he  then 
returned  to  Paris  and  resumed  his  more  modest  position  of 
tecritaire  gjhUral  des  subsistances.  On  the  ist  of  Prairial  he 
tried  in  vain,  to  save  his  brother-in4aw,who  had  been  involved  in 
the  proscription  of  the  "  last  Montagnards  ";  all  he  could  do  was 
€0  give  Goujon  the  knife  with  which  he  killed  himself  in  order 
to  escape  the  guillotine,  and  he  afterwards  avenged  his  memory 
in  the  Souvenirs  de  Prairial.  He  also  took  under  his  care 
Goujon's  widow  and  children.  His  connexion  with  the  Jacobin 
party  caused  him  to  be  condemned  to  d^wrtation  after  the 
attempt  of  the  3rd  Nivose  in  the  year  IX.,  but  Bonaparte,  having 
been  persuaded  to  read  his  translation  of  the  Bucolics,  struck 
his  name  off  the  list.  Though  still  a  friend  of  the  Republic^ 
Tissot  was  henceforth  an  admirer  of  the  First  Consul;  he  cele- 
brated in  verse  several  of  the  emperor's  victories,  and  the  arrival 
in  France  of  Marie-Louise  (1810).  So  far  he  had  lived  on  the 
Income  derived  from  a  factory  of  bom  lantietns  in  the  Faubouig 
St  Antoine;  and,  being  at  last  in  fairly  comfortable  circumstances 
be  now  devoted  himself  to  literature^  The  abb^  Delille  took 
him  as  his  assistant  at  the  College  de  France;  and  Tissot  suc- 
ceeded him  as  head  of  it  (1813);  the  emperor  signed  the  appoint- 
ment as  a  reward  for  a  poem  composed  by  Tissot  on  his  victory 
at  Liitzen.  He  was  removed  from  this  post,  however,  in  1821, 
m  consequence  of  the  publication  of  a  Pricis  sur  les  lutrres  de 
la  tiadiUumt  in  which  nitber  colouiiefls  work  he  bad  dared  to 
say  that  the  Convention  had  saved  France  and  vanquished  the 
Coalition.  Deprived  cif  his  post,  Tfssot  was  left  still  more  free 
to  attack  the  government  in  th«  press.  He  was  one  of  the 
founders  of  the  newspaper  Le  ConstUutionneif  and  of  the  review, 
the  Minene.  .  Without  laying  stress  on  his  literary  works 
(TraHi  d€  la  po6sie  latine,  1821;  translation  of  the  Bucolics, 
3rd  ed.,  1823;  £lMd4s  sur  VirpU^  1825)  we  should  mention  the 
Mimoires  kistoriques  et  fiiilHaiim  aur  Carnal,  whith  he  based  mi 
the  papcn  left  by  the  "  Otgaxtizer  of  Victoiy  "  (i824)»  the 
Diecours  du  Ctntral  Foy  (x8a6)  and  a  Histoir*  de  la  pterredc 


la  PtnlnsuU  also  inspired  by  G4n(n1  Foy  (1827).     OnT   th* 
overthrow  of  Charies  X.,  Tissot  made  a  successful  effort  to  regain 
his  position  at  the  College  de  France;  he  was  also  elected  as  a 
member  of  the  French  Academy  on  the  death  of  Dacier  (1833). 
It  was  then  that   he  published  hts  chief  works:  Histoire  de 
Nap^ion  (2  vols.,  1833).  and  Histoire  complete  de  la  rivolmiuns 
franiaise  de  1789  d  1806  (6  vols.,  1833-1836),  full  of  inconsisten- 
cies and  omissions,  but  containing  a  number  of  the  author^ 
reminiscences;  in  some  places  they  become  practically  memofrs, 
and  are  consequently  of  real  value.    In  1840  a  carriage  accident 
almost  cost  him  his  sight;  he  had  to  find  an  assistant,  and  passed 
the  last  years  of  his  life  in  circumstances  of  incre^'ng  suffering, 
amid  which,  however,  he  preserved  his  cheerfulness  and  good- 
ness of  heart.   He  died  at  Paris  on  the  7th  of  April  1854. 

Sec  an  excellent  essay  on  Tiseot  by  P.  Froraageot  in  the  Renu 
de  VersatUes  el  de  Seinc-el-Oise,  in  1901. 

TISSUE  (Fr.  tissu,  tissue,  participle  of  tisser,  Lat.  texere,  to 
weave),  properly  the  name  of  a  fine  textile  fabric  interwoven 
with  gold  and  silver  threads,  hence  used  of  any  delicate  or 
gauzy  fabric  (see  Gold  and  Silver  Thread).  It  was  also 
early  appUed,  as  in  French,  to  a  ribbon,  fillet  or  various  forms 
of  woven  ligaments.  In  biology  the  word  is  of  general  use  for 
an  aggregate  of  cells  forming  a  texture  or  fabric;  in  animal 
anatomy  it  is  thus  applied  to  the  primary  layers  of  which  the 
parts  are  composed,  and  named  by  some  qualifying  word 
denoting  its  substance  or  its  use  (see  Connective  Tissue  and 
Epithelial,  Endothelial  and  Glandular  Tissue). 

TISTA,  a  river  of  northern  India,  which  rises  on  the  edge 
of  the  Tibetan  plateau,  and  ffows  through  the  mountain 
gorges  of  Sikkim  and  Darjecling,  till  it  spills  itself  over  the 
plain  of  Eastern  Bengal.  In  the  i8th  century  its  course  was 
due  south  to  join  the  Ganges;  but  in  1787  great  floods  diverted 
the  stream  towards  the  south-east,  and  it  now  enters  the 
Brahmaputra,  the  whole  district  of  Rangpur  being  scored  by 
various  interlacing  channels.  Its  total  length  in  British  territoiy 
is  about  z7om. 

TISZA,  KALMAn  {KocDiiATj]  (1830-1902),  Hungarian  states- 
man,  was  bom  at  Geszt  on  the  loth  of  December  1830,  the  son 
of  Lajos  Tisza  and  the  countess  Julia  Tdeki,  and  was  educated 
at  his  father's  castle.   In  1848  he  obtained  a  post  in  the  ministry 
of  instruction  of  the  revolutionary  government  which  he  accom- 
panied to  Debreczen.  After  the  war  he  went  abroad  with  most 
of  his  family,  and  carefully  studied  foreign  institutions.    On 
returning  home  he  devoted  himself  to  the  improvement  of  the 
family  estates,  and  in  1855  was  elected  assistant  curator  of  the 
Calvinist  church  at  Nagyszalonta,  in  succession  to  his  father. 
When,  on  the  ist  of  September  1859,  the  Austrian  government 
issued  the  "  Patent "  which  struck  at  the  very  roots  of  Protes- 
tant autonomy  in  Hungary,  Tisza,  at  the  congress  of  the  Cal- 
vinist Church  beyond  the  Theiss,  held  at  Debreczen,  publicly 
repudiatttl  the  Patent  on  behalf  of  the  Calvinist  laity.    He 
renewed  his  opposition  in  the  most  uncompromising  terms  at 
the  ensuing  congress  (Jan.  .11,  i860),  shrewdly  guessing  that 
the  Patent  was  directed  as  much  against  the  Hungarian  con- 
stitution as  against  the  Calvinbt  confession.    His  fears  were 
justified  by  the  October  Diploma  (see  Hungary:  History)^ 
which  he  attacked  with  equal  vehemence.     In  August  i860 
Tisza   married    the   countess   Helen  Dt^enfeld-Schomburg,  a 
union  which  brought  him  into  dose  connexion  with  the  Kaiolyis, 
the  Podmaniczkys  and  the  Odescalchis.    He  was  unanimously 
elected  to  rq>resent  JDebreczen  at    the   1861    Diet,  and  was 
elected  vice-president  of  the  house  at  its  second  session.   The 
Diet  was  divided  between  the  Addressers.  led  by  De&k,  and 
the  "  Resolutionists,"  led  by  Count  LiszJo  Teleki,  and  on  the 
death  of  the  latter  Tisza  succeeded  him  as  the  leader  of  the 
more  radical  party.    During  the  Provisorium  (i 861 -1865)  Tisza 
fought  for  constitutional  reform  in  the  columns  of  the  Hon 
and  the  Magyar  Sajtd,  his  leading  articles,  afterwards  collected 
and  published  under  the  title  of  Alfoldi  Levelek  (Letters  from 
the  Alfdld),  being  by  far  the  most  important  contribution  to 
the  controversy.     When  the  Diet  was  again  summoned  by 
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loyal  decree  (Dec.  xo^  1865),  Tba  oaee  more  tepwiented 
Dcbreczen  and  fonned,  with  K&fan&n  Gfayczy  (x8o8*i888), 
the  Left-centre  party.  From  1867  onwards  his  iniSuence  con- 
tinued to  increase,  despite  the  rupture  of  his  party^  which  he 
reconstructed  at  the  conference  of  Nagyv&iad  (March  17,  x868), 
when  the  famous  Bikari  pontck,  or  articles  of  Bihar,  were 
subscribed.  The  Bihari  pontok  started  from  the  assumption 
that  Hungary  was  a  free  and  independent  state.  They  bound 
the  Tlsaa  party  to  repeal  aU  laws  or  institutions  contraty  to, 
and  to  promote  all  measures  necessary  for,  the  national  inde- 
pendence. Thus  the  delegation  system  and  the  conunon  minis- 
tries were  marked  out  for  attack,  while  every  effort  was  to  be 
made  to  prooire  .for  Hungary  a  separate  army,  a  separate 
diplomacy  and  a  separate  financial  system.  It  was  chiefly 
owing  to  the  efforts  of  Tisza  and  his  party  that  Austria  remained 
neutral  during  the  Franco-German  War.  His  speech  011  the 
3rd  of  March  1875  led  to  the  resignation  of  Istoan  Bitt6'8 
administration  and  the  welding  of  De&k's  followers  and  the  Left- 
centre  into  a  new  party,  the  SzabaddvU  pdrt  or  Free  Principles 
Party,  which  took  office  under  Bela  Wenckheim  (181X-1879), 
^om  (Oct  a)  Tisza  succeeded  as  prime  minister,  a  post  he 
held,  with  a  few  interruptions,  for  the  next  fifteen  years  (1875- 
1890).  In  1877  be  resigned  on  the  discussion  of  the  question  of 
the  Composition  (Ausgleich),  but  he  returned  to  office  on  his 
own  terras.  The  same  thing  happened  the  following  year,  when 
bis  brief  resignation  compelled  the  Magyar  Diet  to  agree  to  the 
occupation  of  Bosnia.  In  1879  he  materially  contributed  to 
the  formation  of  the  Austro-German  alliance.  Not  till  1888, 
when  the  national  army  bill  was  introduced,  did  he  encounter 
any  serious  opposition,  but  thenceforth  his  position  became 
precarious.  On  the  13th  of  March  1890,  on  the  occasion  of  the 
revision  of  the  Indigenat  Act,  he  resigned  office,  but  continued, 
as  deputy  for  Nagyv&rad  to  place  his  vast  political  experience 
at  the  disposal  of  the  house.  It  is  no  exaggeration  to  say  that 
Hungary  owes  to  Klim&n  Tisza  a  consolidated  government, 
the  formation  of  a  parliamentary  majority,  a  healtl^y  public 
spirit,  public  credit,  the  reform  of  the  Upper  House,  an  admirable 
educational  system,  economical,  and  particularly  railway, 
development,  and  administrative  and  judicial  reconstruction  on 
modem  lines.  His  opponents  have  accused  him  of  nnscrupu- 
lousncss  and  party  spirit,  but  not  one  of  them  can  deny  that  he 
reshaped  Hungary  and  made  her  the  leading  partner  of  the 
dual  monarchy.  As  to  his  peisonal  integrity  and  disinterested- 
ness there  has  never  been  the  slightest  doubt.  It  is  an  open 
secret  that,  on  the  retirement  of  Andrassy,  he  was  offered  the 
chancellorship.  He  refused  it  because,  to  use  his  own  expression, 
"  I  am  as  wholly  and  solely  Himgarian  as  the  river  (Theiss, 
Hung.  Tisza)  whose  name  I  bear.  *' 

Sec  Imre  Visi,  Kdlmdn  Tisza,  a  political  appreciation  (Hung.: 
Budapest,  1885);  Kornel  Abr&nyi,  Kdlmdn  Tisza  Life  and  Polilwu 
Career  (Hung.;  Budapest,  1878);  G.  Gratz,  Kdlmdn  Tisaa  {Modem 
Magyar  Statesmen,  I.)  (Hung.;  Budapest,  1903);  P.  Buabech,  T%e 
lAUt  FpfB  Years  (Hung.;  Budapest,  1893).  " 

His  youngest  son.  Count  Stephen  Tisza  (i86x-  ),  was 
bom  on  the  22nd  of  April  1861.  After  bdng  educated  at 
Berlin,  Heidelberg  and  Budapest,  he  entered  the  ministry  of 
the  interior  for  the  purpose  of  studying  technical  and  economical 
questions  at  the  fountain-head,  and  soon  became  a  n>ecialist 
in  agrarian  matters.  His  Magyar  agrdrpditik  (Budapest, 
1897),  authoritative  on  its  subject,  was  translated  into  German 
the  same  year  (Leipzig).  In  1886  Tisza  b^an  his  parliamentary 
career,  speedily  becoming  a  leading  member  of  thp  principal 
committees  on  economical  and  ttlucational  questions.  On  the 
resignation  of  K&Imin  Szell  (June  17,  1903)  he  was  entrusted 
with  the  formation  of  a  ministry  of  pacification,  but  abandoned 
the  attempt  on  finding  it  impossible  to  secure  a  majority.  On 
tlie  a  7  th  of  October,  however,  with  the  assistance  of  the  Free 
Principles  Part^,  he  succeeded  in  composing  a  cabinet,  in  which 
he  was  minister  of  the  interior  as  well  as  premi^  From  the 
fiirst  the  ministry  was  exposed  to  the  most  imscrupulous  opposi- 
tion, exacerbated  by  the  new  and  stringent  rules  of  procedure 
which  Tisza  felt  it  bis  duty  to  introduce  if  any  business  were 
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to  be  doBft  The  metito-for  their  inttoductiaii  was  made  by 
the  deputy  Gibor  Daoid,  supported  by  the  premier,  and  after 
sccocs  of  uiiheard<«l  obstnictuMi  and  violence  (Nov.  x6-x8)  the 
speaker,  in  the  midst  of  an  ear*fiplitting  tumult,  declared  that 
the  new  regulations  had  been  adopted  by  the  house,  and 
produced  a  royal  message  SuH)ending  the  session.  But  the 
Andrassy  group,  immediately  afterwards,  separated  from  the 
Free  Principles  Party,  and  during  the  rest  of  the  year  the 
Opposition  made  legislation  impossible.  By  January  X905  the 
situation  had  become  exUxot  anardiJcal.  ^  Tisza  stoutly  stood 
by  his  rules,  on  the  ground  that  this  was  a  case  in  wUdi  the 
form  must  be  sacrificed  to  the  substance  of  parliamentary 
govenmient.  But  hi^  appeal  to  the  country  at  the  beginning 
of  X905  was  unsuccessful,  and  his  opponents  triumphed  by  a 
large  nMjority.«'''nsza  thereupon  reigned. and  retired  from 
pubUclife.  '  (R.N.  B.) 

THAinUM  (symbol  Ti,' atomic  weight'  43x  (O  -  x6)],  a 
metallic  chemical  element.  Its  discovery  as  an  element  was 
due  to  William  Gregor  in  X789  who  found  in  the  mineral  ilmenite 
or  menachinite  a  new  earth,  which  was  regarded  as  the  oxide 
of  a  new  metal,  menachin.  \  Independently  of  him  Klaproth 
in  X793'  discovered  a  new  metal  in  rutile,  and  called  it 
titanium;  he  subsequently  found  that  it  was  identical  with 
Gregor's  element.  Klaproth,  however,  was  imable  to  prepare  the 
pure  oxide,  which  'was  first  accomplished  in  x8 ax  by  Rose.  The 
isolation  of  the  pure  metal  is  of  much  later  date.  Titanium, 
although  pretty  widely  diffused  throughout  the  mineral  king- 
dom, is  not  found  in  abundance.  The  conmu>nest  titanium 
mineral  is  rutile  or  titanium  dioxide,  TiOs;  anatase  and  brookite 
are  crystalline  allotropcs.  Titanium  is  most  frequently  found 
associated  with  iron;  ilmenite  (Ger.  Titan-eisen)  is  FeTiOi^ 
perofskite  (Ca,Fe)TiOi,  and  the  metal  occurs  in  most  magnetic 
iron  ores.  The  titanates  are  well  nuirked  in  the  mineral  king- 
dom. Ilmenite  is  isomorphous  with  getkielite,  MgTiOt,  and 
pyrophanite,  I^TiOt;  many  of  the  "  rare  minerals  " — aeschy- 
nite,  euxenite,  polycrase,  &c. — contain  titanates  (and  also 
niobates).  Silicates  slso  occur;  sphene  or  titanite,  CaTiSiOi, 
is  the  commonest;  keilhauite  is  rarer. 

The  isolation  of  metallic  titanfum  is  very  difficult  since  it 
readily  combines  with  nitrogen  (thus  resembling  boron  and 
magnesium)  and  caxbon.  In  x8aa  WoUaston  exammed  a.  speci- 
men of  those  beautiful  oopper-Kke  cxystals  which  are  occasionally 
met  with  in  iron-furaace  dags,  and  declared  them  to  be  metallic 
titanium.  This  view  had  currency  untU  X849,  when  WShlec 
showed  that  the  crystals  are  a  compound,  Ti(CN)i*3TiaNs,  of 
a  cyanide  and  a  nitride  of  the  metaL  An  impure  titanium  was 
made  by  W0hler  and  Sainte-Claire  Deville  in  X857  by  beating 
to  redness  fluotitanate  of  potassium  (see  below)  in  the  vapour 
of  sodium  in  an  atmosphere  of  dry  hydrogen,  and  extracting 
the  alkaline  fluoride  formed  by  water.  The  metal  thus  pro- 
duced formed  a  dark  brown  amorphous  powder  resemblmg 
iron  as  obtained  by  the  reduction  of  its  oxide  in  bydregerL 
In  X887  Nilson  and  Peteisson  (Zed.  phys,  Chan,  x,  p.  25)  obtained 
a  purer  product  by  heating  the  diloride  with  sodium  in  a  steid 
cylinder;  rt  then  formed  ydlow  scales  with  a  bluish  surface 
colour.  H.  Moissan  {Compt  rend.,  1895,  120,  p.  290)  obtained 
a  still  puier  metal  by  igniting  the  oxide  with  carbon  in  the  dectric 
furnace.  The  product  has  a  brilliant  white  fracture,  a  specific 
gravity  of  4*87,  very  friable,  but  harder  than  quartz  or  steeL 
Moissan  (ibid.,  X906,  X42,  p.  673)  has  distilled  this  metal  in  a 
very  intense  electric  fumace.  When  heated  in  air  it  bums 
brilliantly  with  the  formation  of  the  oxide.  It  combines  directly, 
with  the  halogens,  and  dissolves  in  cold  dilute  sulphuric  acid,  in' 
hot  strong  hydrodiloric  acid  and  in  aqua  regia,  but  less  readQy 
in  nitric  add.  Its  most  curious  property  is  the  readiness  with 
which  it  unites  with  nitrogen.  Several  nRrides  have  been  de» 
scribed.  TiiN4  is  a  copper-colquxed  powder  obtained  by  heating 
the  anunonio-chloride  TiCl4-4NHi  in  amooonia.  TiNt  is  a  dai^ 
blue  powder  obtained  when  the  oxide  b  ignited  in  an  atmosphere 
of  ammonia;  while  TIN  is  obtained  as  a  bronze  yellow  mass  as 
hard  as  the  diamond  by  heating  the jozide  in  an  atHKwphere  of 
nitrogen  in  the  electric  furnace. 


TTTANOTHBRnDAE 


ZisSS?!  «. _, 

Kiuile  i*  the  nott  sable  and  uiaUK  (he  Icul.  ■  chtnaet  idecud 
in  the  <lccreue  in  dcmity  irom  nitile  U'')  and  broolute  U-o)  y> 
taaaii  (3-9).  The  iDlnenli  are  icnenlly  lovnd  loaHhcr— ■  fenlun 
rarely meliHitliinthecaieofpolyniorpfai.  IIky have beea abidii«l 
aniftcially  by  HautefeuiUe  Vf  the  intciactidn  of  thaninia  flboride 
and  Keaid.  At  a  red  heat  nitila  ia  |iniduced»  at  the  boUnt  pddt 
at  line  brooklle,  and  of  cadauum  anataie.  It  it  apparest  that  theae 
'minnabill  result  In  nature  ErampneumatolyticactkKi.  AmofpliDin 
titJiriuA  oxide  may  beobtaiped  in  a  pure  form  by  luBOf  the  tnfneml, 
Veiy  fiaety  powdered.  vHh  lU  timet  ilt  wtifht  o(  poMniun  Unit- 
phaie  in  a  piatiaum  cnidblc.  then  eitnctiog  the  melt  with  cotd 
iwvMr  and  boilioE  tbe  hltered  aoiutioo  Eor  a  lonf  time*  Titanic 
oiiik  ■epjmteaout  aia  white  hydnite,  which,  however,  ia  generally 
tontamiiiited  wlihlcmchydialeandaEteo  wtthtiooiide.  Abetter 
■Ktbod  ia  WMkr'e,  in  which  tbe  finely  poiwdOHl  ndneni  b  lined 
with  twice  ita  welffht  of  potaeaun  cirbanate  in  a  phitinuB  cruciblc« 
the  nielt  powdered  and  treated  in  a  platinum  baiJD  with  aqueQua 
hydtofluon:  acid.  The  alfcaline  titanale  Gnt  junduccd  i>  converted 
iDto  CTyUalUoe  fluolilanate,  KiTlFi.  wUcb  ii  witb  ^Scuhy  nlabla 
and  a  euncled  with  hot  water  and  fillcRd  dl.  Tb>  6ltnil«.  wblcb 
my  be  collecied  in  gla»  veeacia  if  u  anern  tl  hydr>aiiotic  acid 
haa  beta  avoided,  depoiju  the  peatcr  part  ti  ihc  bU  on  cooUnr. 
The  ciyitali  are  collected.  i™bed.  preand  and  iittyitalUiH, 

ili(licly  amnwniacal  hydrated  oude;  thit,  when  icniiid  in  platinuBi, 
leave!  pure  TiOi  in  the  fonn  oC  browniib  himpa.  the  ^lecib:  gravity 
ot  which  varict  from  J-9  to  4->s.  according  to  the  lemDciatiire  at 
which  it  wai  icept  in  ignilini.  lUe  more  iBtena 
the  prodact.  Thg  nndc  ialiuiUa  only  ia  the 
It  ia  insiluble  ia  aU  acida,  e»pt  in  hot  con 
when  finely  powd^cd.    """"       '  *"""         """ 


,  --— S'oi  the 

s  with  aHoha.    Tbe  onho-body  dianlva  in 


le  in  cold  aqiKODB  nineiai 
nuD  Bhi  are  KiTiQi-UI^ 


Kiutlsn  of  aUali  Ine  tl 

which,  ia  ipmlnble  In  warn  i 

to  BBUme  comiijex  loms,  u- 
K<TiiO,-SH)0  and  K<1V>u%l..,. 

Titamimm  mnniJt.  TtO,  is  obtained  aa  bhch  pciamatic  cryitala 
by  beatingthe  dioiine  in  the  clectnc  fumacv,  or  with  Daeaenuni 
powder.  TUtnium  ttiqiaazUi,  TuOi,  ii  fanned  bv  heaSiu  the 
oioiilde  in  hydrogen.  A  hydnted  form  ia  prepared  when  a  xJiiiion 
af  titanic  acid  in  nydndiloncaddlidbnttedwitheDpper,  or  when 
tbe  ttichloiideia  precipitated  irithallcalb.  riMjiiiii  irigrtfc,  TiOi. 
ia  obtained  aa  a  yelldw  precipitate  by  draopjag  the  cfalmiito  into 
alcohol,  adclina  h^ronen  pdtHdde.  and  finally  ammoiiium  carborutc 
orpotaih.  Wnenalialtea  withpotaihandair  it  undFTgDCABuiDxida- 
tion.  hydrogen  permide  being  formed  fint,  whii^h  convi^rtft  the 
trvnidc  into  the  dioxide  anTpoaalbly  perdtank  acid-  ihia  add 
may  contain  uuvalent  titaniuiii  (tea  WTMandnt  and  Richter, 
Btr.,  l«o6.  ]9,  pp.  310,  488,  and  aba  Faber,  AbiL  Jnin.  Clum. 

Tt^im  ^tnit.  TIFh  b  a  fiilidi«  coloorleta  Eqind  boiling  it 
rti',  obtained  liy  dbtilUng  a  mixture  ci  titanium  oaide.  flnorHiar 
and  Hilpbuiic  add;  by  beating  barium  tiunofliuridb  BaTiFi 

SEfflricb,  Uenali.,  1004.15,  p.  907)',  and  by  tbe  action  of  dry  hydro- 
uoric  aod  on  tbe  chloride  (RaH  and  Plato.  Ber.,  I^w.  37,  p.  673). 
By  dlnolving  the  dioidde  ia  hydroftuork  add  a  irr^py  lolution  u 
obtained  which  pnibBbly  contain  titanoBuaic  add.  Hi'nFa.  The 
■alia  of  tliii  acid  aiv  well  knowni  thev  are  iaomorpbaua  wlb  the 
■iUco-.  tCanpo- and  dmno-Buoridca.  lliey  are  obuined  bv  neuinl. 
bliig  tbe  aolutloa  of  the  add.  or  by  fuani  il 
carbinale  and  treating  Ibc  mdt  inth  hydrol 

titanofluorldc  KiTiF.-HiO.  forma  white,  ihi     ..  _.__. 

When  fluted  in  a  current  of  hydrogen  it  yieldi  lilanium  trijlmmit^ 
TiFi,  ti  a  viotet  powder. 

TiUirlu*!  MoAa.  Tin.,  ii  obained  a>  a  colonrlcH  fuming  Vlquld 
all  jBoa  ap.  gT.  al  o"  C  boiling  at  ijSV  under  tsjj  mm.prteeure 
(T.  E.  Thocpe),  1^  heating  to  dull  rednen  an  hnlinite  dry  orixture 
M  the  OKhle  arid  ignited  lamp-hWcltin  dry  chlonnc.  In  the  method 
«(A.5tUb3aDd  H.  Winhwdn.  (be  titaniDn  mineral  ii  luKd  with 


By  Euing  dilarefor 

ud  u><hlsridci  ar .        .    .. 

_ metal  and  a  giKDUt  hydride,  TiH.  {Rem. 

Scr.,  looe,  u.  p.  149).  When  dropped  very  nuiioutty  into  cold 
water  it  dliHilva  Into  a  clear  loliiiiDn.  According  to  the  amount 
•f  water  nad.  TiCliOH.  TICUpH)..  TiCI(OH}.  or  titanic  acid  is 
[ormed.  Tbe  vliitlan  when  boiled  depuuu  mnt  o(  ila  uidc  In  the 
meta-hydratc  [«ia.  It  forma  addition  compoundi  nmitar  to  those 
formed  by  ataniUc  chloride,  and  combine!  with  imirionia  to  form 
TICti-tNHi  and  TiC.'tNH..  both  of  which  wiih  liquid  ammonia 
give  tilanaiBlde,  TI(NHi}.  TiUmum  ikUimilr.  TiCI,.  obtained 
by  poaaiag  bydrofta  aver  tbe  trichloride  at  ~  '^'  " 
faygroicopK  Drown  powder  which  ioflanK 
and  energetically  dsompoaea  water.  Tii 
forma  tn^jbtile,  dark  violet  icalef^  and  u 


ir?l^^.  1 


It  ia  a  powerEkil  rHuciu  agent 

metalUe  kHOc  The  ii-iad^.  TiU  ii  obtainn 
by  pawing  the  vapour  of  the  letraicxlide  over  hei 
atouw^hcre  of  hydnven  (E.  Defacae  and  H.  Cor 
igot.  147.  ?- SS).  iulphidea  are  known  cormpt 
niaaiHD  mmiaapiim,  Tli(300"BH^.  ohial. 
ing  the  violet  iolutioD  formed  wheo 


MLk'bmclta 


n,  C>Ti|SO,Vil 
lied  by  tulphun 


I  charcoal,  even  with  potaHium  cyanide,  yield 

E  -mined  the  alomic  weight  to  be  47-73  (H-il. 

I«^  by  T.  E,  Thorpe  gave  the  value  47>7 

TITAROTHERnilAB  (alio  known  ai  MenodontidBS  and 
Bn>Qlotbeiiidae).  a  family  of  large  rhiiKKenH-like  pertssodactyl 
ungulate  mammah  from  Ihc  Oiigocene  and  Eocene  slrata  of 
North  America.  The  cheek-teeth  are  low-crowned,  wilb  the 
ileraal  conta  of  tbe  upper  molais  fused  into  a  W-likc  outer 

1  ihe  lower  Ictth  tbe  cidwd  is  formed  of  ctciccntic  ridges,  ol 
ihich  tbere  are  tbtee  in.  the  last  and  two  each  in  the  otter 
ecth.   Tbere  is  geueraDy  little  gap  between  the  catunes  and  the 

rifannlAenaM,  of  [he  Oligoone  of  the  Dakolas  and  ceigliboiu- 
ing  dislricis,  was  a  huge  boat,  with  tbe  binder  upper  piemolat* 
'    "  r  in  thaiacter  10  the  mo*  '      " 


ttaice  hind  Iocs,  only  twenty  dOKO-lumbai  vertebrae 

and  an 

bicb  the 

caninel  an  short;  (he  dental  formula  bdng  1.  }.  c.  \,  f 

f  "-I. 

The  muBle  probably  formed   a  anout  in   life;  and 

there  is 

presumptive  evidence  that  these  aaimali  were  very  lo 

g-lived. 

Branieps  )e«m  scarcely  separated  from  [he  type  genua 

butth« 

f  incisor 

teeth  In  both  jaws.    Tbe  length  o!  the  largest  species  was  about 

14  ft.;  and  the  bright  about  S  ft.    Tbe  alleged  occur 

reuceof 

remains  of  memben  of  the  group  in  the  Balkans  appareully 

rests  on  Insufficient  evidence. 

A  seaind  group  is  typified  by  Palttotyeps.  of  tbe 

Biidger 

Eocene  of   North  America;    P.   pd^osu,    being  an 

about  the  Aa  of  a  tapir.    Tbe   skull,  which   has 

longer 

fnce  than   in   TilanoHuriM'*, .  lacks  hom-corea.  while 

all  the 

the  luU 

una  tA  44  teeth  was   prcscnL  -  Hie  Umbs  were  r 

latively 

slender,  and  the  brain  was  smalL    In  Ihe  lower,  or  Wasatch, 

tjjcene  the  group  was  represented  by  the  still  more  primitive 

TITANS-^TITHES 


^019 


Biidfer  and  WaahAkia  Eocene,  a  hx^er  atdiaa!,  with  a-  longer 
and  flatter  skuUi  showing  rudiments 'of  Jwrn-ooNSy  onfy  two 
l>axrs  of  lower  indsors,  and  a  geneial  approzimatkm  in  dental 
character  to  Tiianothtrwm.  Another  ol  these  titanotheroid 
forms  is  Diplacodon,  from  the  Upper  or  Uinta  Eocene;  an 
animal  the  size  of  a  rhinoceros,  with  the  last  two  upper 
premolars  molar-like.  It  was  probably  <^  the  direct  ancestral 
line  of  TUanolherium.  These  intenaediate  locms  render  the 
reference  of  the  group  to  a  distinct  family— Palaeo^yopidae — 
unnecessary. 

Professor  H.  F.  Oabom,  who  recognises  four  genera,  Ttkuuh 
tkeriumt  Megaeerops,  Symborddon  and  BnnMkenum,  in  tiie 
typical  section  of  the  family,  considen  that  each  of  these 
represents  a  distinct  line  of  descent  from  the  Paheosyopt'^Sks 
^roup.  The  whole  assemblage  forms  one  of  the  four  main 
aections  of  the  Perissodactyk,  namely  the  Titanotherotdeak 

See  H.  F.  Osborn.  **  The  Craniar  Evolution  of  Titanotherimn.'* 


Philaddphia  (1892),  ix.  267. 


(R.L.*) 


TITANS  (Or.  TitSi**),  m  Grade  mythology,  the  childnn  of 
Uranus  and  Gaea.  According  to  Hesiod  {Thtog,  133),  the  male 
Titans  were  Oceanus,  Coeus,  Crius,  Hyperion,  lapetus  and 
Cronus;  the  female,  Thea,  Rhea»  Themis,  Mnemosyne,  I%oebe 
and  Tethys,  to  whom  Apollodonis  adds  Dione. '  At  the  instiga- 
tion of  Gaea  they  rebelled  against  their  father,  who  had  shut 
them  up  in  the  bowels  of  the  earth,  and  set  up  as  ruler  their 
yoimgest  brother,  Cronus,  who  in  turn  was  dethnned  by  his 
son  ^us.  A  struggle  then  ensued  between  Zeus  and  Cronos,  in 
which  the  Titans  took  different  sides.  The  opponents  of  Zeus 
were  finally  defeated,  and  imprisoned  in  Tartarus  (TItAig. 
153-dio,  6x7  sqq.).  The  rebellious  Titans  are  the  r^resentatives 
of  the  wild,  disordedy  forces  of  nature,  who  are  defeated  by  the 
Olympian  deities,  who  stand  for  law  and  order.  The  name 
Titans  is  usually  explained  as  "avengers,"  referring  to  the 
vengeance  taken  by  Cronus  on  his  fath^  Uranus,  but  A.  Diete- 
rich  {Ekeinisches  Museum,  x803,  xlviii.,  and  J.  £.  Harrison 
{Prolegomena  to  Greek  Rdigion)  connect  it  with  rtruFOf  (gypsum). 

According  to  Harpocration  {sjf,  'Avoii&rnsr^  the  Titans, 
when  they  mutilated  Dionysus  Zagreus  (see  Dionysus), 
besmeared  themselves  with  gypsum  to  conceal  their  idcoitity, 
as  Artemis  daubed  her  face  with  mud  to  escape  the  river- 
god  Alpheus.  The  custom  was  practised  at  Bacchic  and 
purificatory  rites  (Demosthenes,  De  corona,  p.  313)  as  among 
savage  tribes  at  the  present  day.  The  Titan  stoiy  is  probacy 
an  attempt  to  explain  the  fact  that  the  Orphic  woishippets, 
when  about  to  tear  the  sacred  animal,  daubed  themsdvcs  with 
g>'psum.  L.  Weniger,  in  an  article  "Fetalis  exercitvs "  in 
Arcfnv  fur  Rdigumsgesckickte  (May  1906,  February  and  March 
Z907),  while  regarding  the  **  white  colouring  "  as  an  or^hial 
feature,  does  not  accept  the  derivation  of  Ttrovf t  &om  rirwwi. 
According  to  him,  Zagreus  is  the  divine  hunter,  in  turn  pucsued 
and  slain  by  others  mightier  than  himself,  the  "  snow-clad" 
(white)  giants  dwelling  on  Parnassus.  These  Titans,  whose 
original  is  to  be  found  in  Pentheus  and  Lycurgus  (for  whom  see 
Dionysus),  had  nothing  to  do  with  the  Titans  of  Hesiod's 
Tkeogony.  The  whole  has  leference  to  the  winter  festival  of 
Dionysus,  when  the  god  arrived  with  his  Tbyiades  (the  wind 
spirits)  on  the  heights  of  Parnassus,  there  to  be  murdewd  by  the 
Titans,  to  be  buried  and  come  to  life  again. 

The  standard  work  on  the  tubiect  is  M.  Mayer,  Die  GIganUn  und 
Titanen  in  der  antiken  Sage  und  Kunst  (1887). 

TTTB,  SIR  WILUAM  (1798-1873),  British  architect,  the  son 
of  a  Russian  merchant,  was  bom  in  London  in  February  1798. 
From  1817  to  1820  he  assisted  in  the  rebuilding  (rf  the  body  of 
the  church  of  St  Dunstan-in-the-£aat,  and  in  compiling  its 
history.  Between  1827  and  1828  he  built  the  Scottish  church. 
Regent  Square,  for  Edward  Irving,  and  ten  years  later 
collaborated  with  Charies  Robert  Cockerell  fai  designing  the 
London  &  Westminster  Bank,  Lothbury.  The  rebuilding  of  the 
Royal  Exchange,  opened  in  1844,  was,  however,  Htc's  greatest 


imdeitakiai.  .  fle  also'deiigiied  many  of  the  eai^y  railway 
stations 'in  England,  includLag  the  tennini  of  the  London  k 
South-Westexn  railway  at  Vauxhali  (Nine  Elms)  and  Southamp- 
ton; the  teiminus  at  Blackwall,  2840;  the  dtadd  station  at 
Cadiste,  1847-184&;  the  nia>ority  of  the  stations  on  the  Cale- 
donian and  Scottish  Central  railways,  including  Edinbur^, 
1847*1848;  Chiswkk,  1849;  Windsor,  1850;  and  the  stations 
on  the  Exeter  &  Yeovil  railway.  The  stations  on  the  line 
fimn  Havre  to  Paris  are  also  his  wodc  Between  1853  and  1854 
he  planned  the  Woking  Cemetery,  and  between  2858  and  1859 
he  built  a  memoclal  church  in  the  Bysantine  style  at  Gerraxd's 
Cross,  Bncklnghamshise.  Ute's  active  work  ceased  about  twenty 
years  before  his  death.  In  1851  he  vnited  Italy  after  a  grave 
iUneas.  In  1854  he  contested  Barnstaple  unsuccessfully  as  a 
Liberal,  but  in  the  following  year  was  returned  to  parliament 
for  BaCh,  which  he  lepceaented*  until  his  death.  He  keenly 
opposed  Sir  George  Gilbert  Scott's  proposal  to  build  the  new 
iordgn  office  and  other  government  buildings  adjacent  to  the 
treasury  in  the  Gothic  style.  In  1869  he  was  knighted,  and  hi 
1870  was  made  a  Companfam  of  the  Bath*  He  died  on  the  aoth 
of  April  2873.  Tite  had  a  wide  knowledge  of  English  Utcratuie 
and  was  a  good  linguist;  ha  was  SA  active  citisen  and  a  kfver  of 
dd  books. 

TITBJESy  a  form' of  tszation,'  secular  and  >  ecdesisstical, 
usually,  as  the  name  implies,  consisting  of  onMcnth  of  a  man's 
property  oc  produce.  The  tax  probably  originated  in  a  tribute 
levied  by  a  codiqueror  or  ruler  upon  his  subjects,  and  perhaps  the 
custom  of  dedicating  a  tenth  of  the  spoils  of  war  to  the  gods  led 
to  the  teKgious  extension  ol  the  term,  tht  original  offerings  to 
deity  being  ^'  firstf ruits." 

The  custom  was  almost  universal  in  antiquity;  for  Greece  and 
Rome  see  Paidy-Wissowa,  EadencychpHdk,  iv.  S306,  S4S3;  for 
Babyloi^  M.  Jastiow,  RdigjUm  oj  BabjUttUi  and  Assyria,  p.  668; 
for  China,  J.  Legge,  Chinese  Classics^  i.  119;  for  Egypt,  G. 
Maspero,  Struggle  of  NationSt  p.  319.^^  The  general  notion  of 
tax  or  tribute  often  prevailed  over  that  of  "  the  tenth  "  part, 
so  that  in  Dion  Ualicamassos  (L  2$)  and  Phik>  (De  mutak  nom, 
L607)  AxQ/^tcdandAsKdfataieaynonymous,  and  in  Mah<Mnmedan 
law  the  "  tithe  "  ia  sometimes  only  -^0^  ot  i\fth. 

Among  the  early  Hebrews  the  king  could  exact  a  tithe  from 
oomfielda^  vineyards  and  flocks  (i  Sam.  vin.  15,  17).  On  the 
reiigioaB  aide  the  oldest  laws  {e,g,  Exod.  xxxiv.  96)  spetk  of 
bringing  the  fintfnits  «f  the  land  to  the  house  of  Yahweh.  In 
the  8tfa  century  the  term  **  tithe  "  was  used  in  Israel  of  religious 
dues  (Amos  iv.  4;  Gen.  Ixviii.  sa),  and  in  the  7th  century 
Detiterooomic  legislation  the  word  b  <tf ten  found.  In  Deutero- 
nomy the  new  paint  emphasised  is  not  that  tithes  must  be  paid, 
but  that  they  must  be  consumed  at  the  central,  instead  of  a  locaT, 
sanctuaiy  (Deut  aL  6,  11,  xiv.  2$  sqq.),  apparently  at  the  great 
autumn  feast  or  feast  of  Tabernades  iq.9.).*  Such  a  tithe  is 
still  nothing  more  than  the  old  offering  of  "  firstfruits  "  (Ink- 
kHrim)  made  definite  as  regards  quantity,  and  it  was  only  natural 
that  as  time  went  on  there  should  be  some  fixed  standard  of  the 
due  amount  of  tlie  annual  sacred  tributou*  The  establishment 
of  such  a  standard  does  not  necessarily  imply  that  full  payment 
was  exacted;  in  Gen.  xzviS.  as  Jacob  vows  of  his  own  free  will 
to  pay  tithes,  just  as  the  Arabs  used  to  vow  the  tithe  of  the 
increase  of  the  flock  (sckol,  on  Harith,  Moatl.  I.  69,  ed.  Aniold). 
The  Arab  did  not  always  fulfil  his  vow,  and  there  was  no  force 
to  make  him  do  so.  A  distinction  is  drawn  in  Deuteronomy 
between  the  ordinary  annual  titfie,  whidi  may  not  have  been  a 
full  tenth,  and  the ''  whole  "  or  "  full  tithe,"  paid  once  in  three 

*■  For  other  instancet  see  Spencer,  De  legSms  kAreeorum,  lib. 
ill.  cap.  to,  S  I.  Among  the  Semites  in  particular  note  the  tithe 
paid  by  the  Carthannians  to  the  Tynan  Melkarth  (Diod.  xx.  14), 
and  the  tithe  of  franldncenae  paid  In  Arabia  to  the  god  Sabis  (PKiw. 
H  iV^.  xiL  3a;  and  cf.  W.  R.  Smith.  Propkets  of  Istad^  p.  38a  eeq.). 
A  rithe  of  cattle  appears  in  Lydia  (Nic.  Damaac  fr.  94). 

'  Cf.  Deut.  xxvi.  with  I  Sam.  i.  St  (Sept.)  and  Jerome  00  Ecek.  i. 
3:  and  see  Wetlhauaen.  Prolegomena,  p.  94  (Eng.  trans.,  p.  9s  aeq.). 

*  In  Deuteronomy.  acoordinEty,  the  firBtfruits  (M/UMrfm)  are  not 
mentioned;  the  tithe  takes  their  place.  The  word  trandated  "  fint- 
fniitB  "  in  DeUt.  {r^kUk\  is  a  amaU  gift  t»tbe  priests,  a  mere  basket- 
ful (aviii.  4,  xxvi.  2  aeq.). 
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yean  tDeut  xiv.  aS,  nvi.  X2)rwliidi'the  legislAtoriUncts  to  be 
stored  at  home,  and  tpeot  in  feeding  the  poor.  Amos  iv.  4, 
V  Bring  your  sacrifices  every  morning  and  your  tithes  every 
three  days  "  (not  "  years  "  as  E.V.),  hirdiy  implies  more  than 
that  occasions  of  sacrifice  were  three  times  as  frequent  as  tithe- 
day,  and  so  alludes  to  the  fact  that  there  were  by  old  usage  three 
annual  feasts  and  <Mie  annual  tithe.  A  trienniai  sacrifidal  tithe 
is  inconceivable  when  it. is  remembered  that  the  tithe  is  only 
an  extension  of  the  firstf  raits.  The  triennial  tithe  in  Deuter- 
onomy seems  to  be  rather  an  innovation  necessary  hi  the  interests 
of  the  poor,  when  sacrificial  feasts  were  transferred  to  the  central 
sanctuary,  and  ceased  to  benefit  the  neighbours  of  tlie  offeccr, 
who,  as  stated  above,  had  a  prescriptive  daim  to  be  considered 
on  such  occasions  (cf.  x  Sam.  zxv.  6  sqq.;  Neh._viii.^xo; 
Luke  xiv.  13).  _    ^        "      " 

The  priests  of  the  sanctuaries  had  of  old  a  share  in  the  sacri- 
fidal feasts,*  and  among  those  who  axe  to  share  in  the  triennial 
tithe  Deuteronomy  includes  the  Levites,  i.«.  the  priests  of  the 
local  sanctuaries  who  had  lost  their  old  perquisites  by  the 
centralization  of  worship.  In  Ezeldel  as  in  the  Law  of  Holiness 
there  is  no  mention  of  tithes;  he  proposes  to  support  all  public 
worship  from  the  proceeds  of  a  general  tax  (xlv.  13)  levied  by 
the  prince,  the  old  firstfruits  being  allotted  to  the  priests.  In 
the  Persian  period  the  tithe  was  converted  to  the  use  of  the 
Temple  (Mai.  HL  8-10).  As  Maladii  vpnkB  in  Deuteronomic 
phrase  of  the  "  whole  tithe,"  the  payment  to  the  Levites  (now 
subordinate  ministers  of  the-  Temple)  was  perhaps  still  only 
triennial;  and  if  even  this,  was  difficult  to  collect,  we 
may  be  sure  that  the  minor  sacrifidal  tithe  had  vexy  neariy 
disappeared.  The  indifference  complained  of  in  Mai.  i.  was  in 
great  part  due  to  the  fundamental  changes  in  the  jeligion  of 
Israel,  which  made  private  altar  gifts  and  feasts  ahnost  meaning- 
1^8.  On  the*  other  hand,  the  provision  of  regular  support  for 
the  priests  and  Levites,  the  ministers  of  the  pubKc  ritual,  was 
now  all  importsint,  and  received  special  attention  from  Esn  and 
Nehemiah  (Neh.  x.  37  sqq.,  xiii.  10  sqq.).  They  effected  it  by 
enfoidng  the  new  law  of  the  priestly  code  (Num.  xviiL  2X  sqq.), 
in  which  it  is  formally  laid  down  that  the  tithe  is  a  tribute  paid 
to  Uie  Levites,  who  hi  turn  pay  a  tiUie  of  it  to  the  priests.  It  is 
doubtful  whether  the  system  ever  woxfced.  The  plain  intention 
of  the  priestly  code  is  to  sllow  the  old  tithe  of  Dvuteronomy  to 
drcq[>;  but  the  harmonlMic  interpretation  of  the  later  scribes  was 
to  Uie  effect  that  two  tithes  were  to  be  paid  every  year,- and  a 
third  tithe,  for  the  poor,  on  every  third  year  (Tob.  i.  7  seq.; 
Jos.  Ant.  iv.  8,  §  92).  The  last  change  in  the  system  wias  the 
appropriation  <d  the  Levitical  tithe  by  the  priests, .  whidi 
lapparently  was  effected  by  John  Hyrcanus,  thouf^  a  tradition, 
giuingly  inconsistent  with  Ndiemiah,  ascribes  it  to  Ezra,  alleging 
thst  1^  deprived  the  Levites  because  so  few  oi  them  were  wiUing 
to  return  to  Palestine  (Mishnah, "  Ma*aser  Sh.  *i  v.  x$; "  Sota," 
iz.  xo,  and  Wagenseil's  note).* 

On  the  whole  subject  of  Hebrew  tithes  see  further  G.  F.  Moore 
in  j^icy.  Bib.  col.  510a;  A.  S.  Pcake  in  Hastings's  DkL  of  tJu  BibU, 
iv.  780;  and  the  worln  on  Hebrew  antiquities  by  H.  Nowack  and 
I.  Benanger.  -  (A.  J.  G.) 

TUhes^in  Lam: 

Tithes  were^  generally  regarded  up  to  the  xTth  century  as 
existing  jure  divino,  and  as  having  been  payable  to  the  sup- 
port of  the  Church  ever  since  the  earliest  days  of  Christianity. 

>  The  tithe  offered  to  Yahweh  may  have  originally  been  consumed 
— ^in  whole  or  .in  representative  part— on  the  altar,  but  in  the  rituals 
preserved  to  us  the  offering  is  symbolical,  the  deity  ceding  his  tithe 
to  the  priest,  so  that  from  ouite  cariy  times  the  tithe  helped  to 
suffpoft  the  priesthood  who  uke  the  poor  had  a  customary  rfiaxe 
(gu^t-right)  m  the  feasts. 

^  '  A  cattle  tithe  is  demanded  in  Lev.  xxviL  33,  and  spoken  of  m 
3  Chron.  xxjo*  6.    It  Is  doubtful  if  this  was  ever  acknowledged  in 

?'  ractioe.  See  Kuenen,  Godsdunst,  ii.  269  seq.,  and  Wellbaueen. 
'nrfcfoiwfia.  V.  I,  I  a  (Eag.  trans.,  p.  IJ55  seqO,  who  argue  that  the 
passage  in  Leviticus  is  a  later  addition.  The  tendency^  of  the 
|>harwees  was  to  pay  tithe  on  everything,  and  to  make  a  self-righteous 
boast  of  this  (Matt  kxiii.  23 ;  Luke  xviiL  12).  The  Mishna  (Ma'a&croth 
L  I)  says  "  everytk(ing  that  is  eaten  and  u  watched  over  and  grows 
out  of  the  ground  is  luible  to  tithe." 


Histoy.'as  SeMea  showed  in  his  leaned  sJa'd  exhaustive  treatinr 
{Hisfofy  of  Tiikis  x6x8),does  not  bear  out  this  view.*  In  the 
words  of  HaUam,  "  the  slow  and  gradual  manner  in  which 
parochial  chuxdies  became  iiuIependenC  appears  to  be  of  itself 
a  suffidc&t  answer  to  those  who  ascribe  a  great  antiquity  to  the 
nniversal  payment  of  tithes."*- 

Lons  before  the  8th  century  payment  of  tfthea  was  enjoined 
by  ecdesbstical  writers  asid  by  councils  of  the  Church;  but  the 
eaxUest  authentic  example  of  anything  like  a  law  of  the  state 
enforcing  payment  appears  to  occur  in  the  Capitularies  of 
Chszlemagne  at  the  end  of  the  8th  or  the  beghming  of  the  9th 
century.  Tithes  were  by  that  enactment  to.be  applied  to 
the  maintenance  of  the  bishop  and  dergy,  the  poor,*  and  the 
fabric  of  the  Church.  In  course  of  time  ibe  prindple  of  pay^- 
ment  of  tithes  was  extended  far  beyond  its  original  intention. 
Tlius  they  became  transferable  to  laymen  and  saleable  like 
ordinary  property,  in  spite  of  the  injimctions  of  the  third  Lateran 
Council,  and  t^y  became  payable  out  of  sources  of  income 
which  were  not  origioally  tithable.  The  canon  law  contains 
numerous  and  minute  provisions  on .  the  subject  of  tithes. 
The  Decreium  forbade  their  alienation  to  lay  proprietors,  de- 
nounced exoomnranicatkm  agsinst  those  who  refused  to  pay, 
and  based  the  right  of  the  Church  upon  scriptural  precedents.* 
The  decretals  oontauied  provisions  as  to  what  was  and  wh<t 
was  not  tithable  property,  as  to  those  privileged  from  payment, 
as  to  sale  or  hypothecation  to-  laymen,  as  to  priority  over 
state  taxes,  &c.''  Various  qioestions '  which  arose  lata*  were 
settled  by  Boniface  Vm.*  The  Council  of  Trent  enjoined  due 
payment  of  tithes,  and  cotcommunicated  those  who  withheld 
then.* 

In  Engbmd  the  earliest  example- of  legal  recognition  of  tithes 
is,  according  to  Selden,  a  decree  of  a  synod  in  786."  Other 
examples  bdEore  the  conquest  occur  in  the  Foedus  J&jrtdi  ei 
Gntkntni  and  the  laws  of  Athelstan,  Edgar  and  Canute.*^ 

A  f uH  discussion  of  their  orisin  and  history  is  to  be  found  in  Lord 
Selbortac's  Andenl  Facts  and  Fictions  conetming  CkurcJm  and 
THia  (x888);  the  History  of  the  Law  ef.  Tithes  in  England,  by  G. 
Edwardes  Jones;  and  the  Sacred  Tenth,  Ancient  and  Modern^  by 
H.  LansdeO  (1906).  Q.  W.) 

Tithes  in  England  may  be  best  dealt  with  in  two  chronological 
divisions— tithes  under  the  system  existing  previously  to  the 
Commutation  Acts  and  tithes  under  the  system  then  introduced. 

t .  Whether  or  not,  as  it  is  sud,  before  the  Council  of  Lateraa 
in  xx8o,  a  man  could  have  given  his  tithes  to  any  church  or 
monastery  that  he  pleased,  at-  any  rate  unco  that  Btton  (te 
time,  with  the  division  of  dioceses  into  parishes,  Commutmm 
they  now  of  conmion  ri^t  bdong  to  the  churdi  ''on  Acta,  ■ 
within  whose  parish  th^  arise,  although  by  prescription 
they  may  bdong  dsewhere.  The  general  rule  was  said  to 
be  that  all  lands  within  a  parish  are  subject  to  tithes,  and -a 
lajrman  was  not  allowed  to  prescribe  generally  that  his  lands  were 
exempt;  but  he  had  to  show  a  special  exemption,  and  no  length 
of  ponession  was  regarded  in  law  in  view  of  the  maxim  mUlnm 
tempus  oceurrU  ecdesiaef  although  equity  did  take  account  of  it. 
The  tithes  in  {daces  otra-parochial,  €.g.  forest  lands,  belong  to 
the  Crown,  althou^  by  canon  law  they  were  to  be  disposed 
of  by  the  bishop;  but  by  custom  a  parson  or  vicar  might  be 
entitled  to  them.  The  tithes  of  tithable  cattle  pasturing  in  any 
waste  or  common  ground,  whereof  the  parish  is  not  certainly 
known,  were  made  payable  to  the  parson  of  the  parish  where  the 
cattle  dwell  by  a  statute  of  Edward  VI. 

Tithes  were  classified  according  to  thdr  nature  as  praedial,  or 

.'  It  was  his  denial  of  the  divine  right  of  tithes  that  brought  down 
the  wrafh  of  the  Star  Chamber  upon  the  author.  He  wasTorccd  to 
retract  an  opinion  too  liberal  for  the  time.    (See  Selden.) 

*  Haltam.  Middle  Ares,  ii.  205. 

*  See  Dante,  Par,  xu.  93,  "  decimas  quae  sunt  pauperum  Dd." 

•  Pt.  ii.  16, 7.  .  '  Bk.  iii.  30. 
'  Bxtrav.  Comm.  bk.  iii.  7. 

•  Seas.  XXV.  X2.  »  C.  viii.  $  2. 
"The  grant  said  to  have  been  made  by  ^thelwuU  in  855.  to  whkh 

the  general  payment  of  tithes  in  England  has  been  oonunonly  trsced, 
appears  not  to  rest  00  satisfactory  evidence. 
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axUng  immediately  from  the  ground,  V.;.  grain  of  all  sorts,  hay, 
wood  and  the  like;  mixed,  or  ariang  from  things  immediately 
nourished  by  the  ground,  t.g.  colts,  lambs,  eggs  and  the  like; 
or  personal,  namely,  of  profits  arising  from  the  honest  labour 
and  industry  of  man,  and  being  the  tenth  part  of  the  clear  gain, 
e.g.  fishing,  mills  and  the  like;  or  according  to  value,  as  great, 
e.g.  corn,  hay  and  wood;  or  little,  which  embraced  all  others. 
Of  common  right  tithes  were  only  payable  of  such  things 
as  yield  a  yearly  increase  by  the  act  of  God,  and  generally  only 
once  a  year.  They  were  not  payable  of  the  following,  except 
by  custom:  things  of  the  substance  of  the  earth,  such  as  coals, 
minerals,  turf  and  the  like;  things  ferae  naturae f  such  as  fish, 
deer  and  the  like;  things  tame,  such  as  fowls,  hounds  or  fish 
kept  for  pleasure  or  curiosity;  barren  land,  until  it  is  converted 
into  arable  or  meadow  land,  and  has  been  so  for  seven  years; 
forest  land,  if  in  the  hands  of  the  king  or  his  lessee,  unless  dis- 
afforested; a  park  which  is  disparked;  or  glebe  land  in  the 
hands  of  the  parson  or  vicar,  which  was  mutually  exempted  from 
payment  by  the  one  to  the  other,  but  not  if  in  the  hands  of  the 
vicar's  lessee.  Another  exception  to  the  incidence  of  tithes 
were  abbey  lands.  These  were  exempted  generally  by  Pope 
Pascal  II.  while  in  the  hands  of  their  owners,  but  the  privilege 
was  restricted  by  Pope  Adrian  IV.  in  the  time  of  Henry  II.  to  the 
three  religious  orders  of  Cistercians,  Templars  and  Hospitallers 
(to  whom  the  Templars'  lands  were  given  on  their  dissolution  in 
17  Edw.  II.),  to  which  Pope  Innocent  III.  added  the  Prae- 
monstratenses.  The  Council  of  the  Lateran  in  12x5  further 
restricted  this  exemption  to  lands  of  which  these  orders  were 
in  possession  before  that  council.  A  custom  by  the  religious 
to  obtain  exemption  for  lands  let  to  their  tenants  by  means  of 
bulls  from  the  pope  was  put  an  end  to  by  a  statute  of  Henry  IV. 
making  the  acquisition  or  use  of  such  bulls  henceforward 
a  praemunire.  When  the  religious  bouses  were  dissolved  by 
Henry  VIII.,  in  the  case  of  the  greater  abbeys  and  priories  the 
exemptions  from  payment  of  tithes  enjoyed  by  them  passed  to  the 
Crown  or  the  persons  to  whom  the  Crown  assigned  them,  and  thus 
any  bnds  which  might  have  been  thus  exempted,  whether  they 
had  been  actually  so  or  not,  were  presumed  to  be  exempt;  and  a 
further  exemption  was  created  by  parsonages  coming  into  the 
same  hands  as  rithable  lands,  which  lasted  so  long  as  such  tmion 
continued. 

'  A  further  exemption  from,  tithes  was  given  by,  an  act  of  i8ja 
(2  &  3  Will.  IV.  c.  100),  which  fixed  a  period  of  prescription  against 
claims  of  tithe  by  laymen  or  corporations  aggregate,  of  thirty 
years  during  which  there  had  been  no  payment  of  tithes  or  a 
modus  or  composition  had  existed,  in  the  absence  of  contrary 
evidence,  and  in  any  case  of  sixty  years;  and  against  corpora- 
tions sole,  of  sixty  years  or  the  tenures  of  two  successive  incum- 
bents and  three  years  after  the  entry  of  a  third.  The  tithes 
which  came  into  lay  hands  by  the  dissolution  of  the  religious 
houses  and  the  previous  suppression  of  alien  priories  by 
Henry  V.  became  in  all  respects  incorporeal  freehold  property. 
Under  the  Limitation  Act  of  1833  twenty  years  of  adverse  posses- 
sion of  an  estate  in  tithes  gave  a  good  title,  except  as  against 
spiritual  or  eleemosynary  corporations  sole  whose  right  to  recover 
tithes  was  limited,  if  at  all,  to  a  period  of  two  inctmibendcs  and 
six  years  afterwards,  or  sixty  years  (s.  29). 
•  Tithes  were  generally  recovered  by  a  writ  against  the  owner 
of  the  tithable  property  usually  brought  in  the  ecclesiastical 
courts  (questions  of  title  to  tithes  being  reserved  to  the  temporal 
courts),  the  jurisdiction  of  which  in  this  respect  was  confirmed 
by  the  statutes  CircumspecU  agatis  (13  Edw.  I.),  ArtUuli  cleri 
(9  Edw.  II.),  and  others  of  Henry  VIII.  and  Edward  VI.,  and  was 
enforced  by  ecclesiastical  censures  and  the  writ  De  excommuni- 
cato capiendo;  and  an  act  2  &  3  Edw.  VI.  made  any  person 
refusing  to  set  out  tithes  Uable  to  pay  double  the  value  In  the 
ecclesiastical  court  or  treble  in  a  common  law  court.  Tithes  of 
small  amount  or  due  from  (^kers  could  be  recovered  by  sum- 
mary proceedings  before  justices  under  statutes  ranging  from 
William  III.  to  Victoria.  Tithes  could  also  be  sued  for  in  equity, 
especially  the  equity  side  of  the  exchequer.  A  custom  also 
sprang  up,  and  was  common  at  the  time  of  the  Commutation 


Acts,  for  a  tithe-owner  to  accept  a  fixed  sum  of  money  or  fixed 
quantity  of  the  goods  tithable  in  place  of  the  actual  tithes,  known 
as  a  modui  decimandi,  whether  in  respect  of  a  whole  parish  or 
only  of  particular  lands  within  it;  and  this  could  be  sued  for  in  the 
ecclesiastical  courts.  Tithe-payers  could  also  file  bills  in  equity 
to  establish  a  modus  against  a  tithe-owner.  In  the  Qty  of 
London  there  were  customary  tithes;  in  other  totvns  and  places 
there  were  compositibns  for  tithes  which  were  confirmed  by  local 
acts  of  parliament;  and  according  to  a  return  presented  to 
the  House  of  Commons  in  1831,  there  were  passed  between  1757 
and  1830  no  less  than  2000  local  acts  containing  clauses 
for  the  commutation  of  tithes.  Enclosure  Acts  often  gave 
a  portion  of  the  lands  enclosed  to  the  spiritual  or  lay  rector 
and  exempted  the  rest  from  tithes;  and  in  other  local  acts  a 
corn  rent  or  yearly  money  payment  was  substituted  for  tithes. 
Except,  however,  where  made  under  parliamentary  authority, 
no  composition  for  tithes,  although  made  between  the  landowner 
and  the  parson  or  vicar  vnth  the  consent  of  the  patron  and 
ordinary,  bound  a  succeeding  incumbent,  the  statute  13  EUz.  c.  10 
prohibiting  any  parson  or  vicar  from  making  any  convejrance 
of  {Inter  alia)  tithes,  being  parcel  of  the  possessions  of  their 
churches,  to  any  persons,  exceot  leases  for  iwenty-one  years  or 
three  lives. 

a.  The  principle  of  the  Tithe  Commutation  Acts  (i836~ 
x86o)  is  to  make  permanent  and  general  the  system  which  had 
been  only  partial  or  temporary  (in  most  cases),  Ahtrtha 
and  to  "  substitute  a  com  rent  (known  as  a  tithe  Commmi»» 
rent  charge),  permanent  in  quantity  and  payable  *»*'**^-^ 
in  money,  but  fluctuating  in  value,  for  all  tithes,  whether 
payable  under  a  modus  or  composition  or  not,  which  may  have' 
heretofore  belonged  either  to  ecclesiastical  or  lay  penons  I' 
(Pfaillimore,  Eccles.  Law,  iL  ii6x). 

Commisaionert  (now  the  board  of  agriculture)  are  appointed  to' 
execute  the  acts:  a  rent  charge  on  all  lands  liable  to  tttnes  at  the 
time  of  the  passing  of  the  first  act'  is  substituted  for  thoie  tithes* 
of  which  the  gross  amount  is  ascertained  either  by  voluntary 
parochial  agreement,  or,  failing  that,  by  compulsory  award  con- 
firmed by  the  commissioners;  and  the  value  of  the  tithes  is  fixed  Ia 
the  latter  case  by  their  a\'erage  value  in  the  particular  parish  during 
the  seven  years  preceding  CnriKroas  1835.  without  deduction  for 

Srochial  or  county  and  other  rates,  charges  and  assessments 
ling  on  tirbe%  the  rent  charge  being  liable  to  all  the  charges  to 
which  tithes  were  liable.  The  rent  charge  is  apportioned  on  a)l 
the  lands  liable  in  the  parish,  and  such  apportionment  may  be 
altered  or  a  new  one  made:  and  the  value  of  the  rent  charge  is  fixed 
at  the  value  (at  the  time  of  confirmation  of  the  apportionment) 
of  the  number  of  imperial  bushels  and  decimal  parts  of  busheb  of 
wheat,  bariey  and  oats  as  the  same  would  have  purchased  at  the 
prices  so  ascertained  by  the  advertisement  (of  prices  of  com)  to  be 
published  immediately  after  the  passing  of  the  act  6  &  7  WUl.  IV. 
c.  71,  in  case  one-third  part  of  such  rent  charge  bad  been  invested 
in  the  purchase  of  n^ieat,  one-third  part  in  the  purchase  of  barley, 
and  the  lemaining  third  part  in  the  puixrhase  of  oats;  and  the 
respective  quantities  of  wheat,  bariey  and  oats  so  ascertained  shall 
be  suted  in  the  draft  of  every  apportionment.  The  price  at  which 
the  conversion  from  money  into  com  u  to  be  made  at  the  time  off 
confirmation  of  such  apportionment,  according  to  the  provisions  of 
the  said  act,  are  7s.  o}d.  for  a  bushel  of  wheat,  3s.  i  t^d.  for  a  bushel 
of  barley  and  2s.  9d.  for  a  bushel  of  oau  (7  Will.  YV.  and  1  Vict.  c.  6o)j 
the  average  price  of  the  bushel  of  each  grain  is  now  computed  bjr 
substituting  for  the  *'  advertisement  "  abovte  the  statement  o{  tut 
septennial  avenue  price  of  the  imperial  bushel  of  British  com  made 
under  the  Cora  Returns  Act  i88a ;  and  thus  the  value  of  the  statutory 
amount  of  com  is  now  fixed  for  each  year  at  the  beginning  thereof 
at  the  average  price  of  the  three  components  of  corn  k>r  the  previous 
seven  years.  The  extent  of  the  depreciation  in  value  of  tithe  may 
be  gathered  from  the  fact  that  for  1902  the  price  of  the  wheat  bushel 
is  thus  fixed  at  3s.  5id..  that  of  the  barley  bushel  at  3s.  o}d.  and  that 
of  the  oats  bushel  at  xs.  id. 

As  already  indicated  above,  certain  lands  are  exempt  from  pay- 
ment of  tithes  white  in  the  occupation  of  their  owners,  either  by 
reason  of  their  having  been  parcel  of  the  possessions  of  any  privileged 
order,  or  by  reason  of  their  being  of  the  tenure  of  ancient  demcsae 
and  exempt  whilst  in  the  tenure,  occupation  or  manorance  of 
the  Crown,  its  tenants,  farmers  and  lessees  or  under-tenants,  although 
they  are  subject  to  tithes  when  aliened  or  occupied  by  subjects 
not  being  such;  and  in  these  and  in  all  such  cases,  with  the  consent 
of  such  owners,  a  fixed  rent  charge  may  be  substituted  for  any 
contingent  rent  charge  imposed  on  them  (2  &  3  Vict.  c.  6a ;  1  &  4  Vict, 
c.  15.  now  repealed  except  as  to  tithes  not  commuted).  In  cMtain 
cases  where  commutation  of  tithes  for  rent  chaige  in  the  oidinary 
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way  was  impracticable,  e.g.  in  the  case  of  Lammas  lands  or  in  the 
case  of  common  lands,  power  was  given  to  charge  a  fixed  sum  or  rate 
per  head  of  the  cattle  there  pasturing,  with  an  exception  in  the  case 
of  Lammas  lands  which  for  seven  years  before  Christmas  i8j5  had 
paid  no  tithe:  and  also  to  fix  a  rent  charge  in  respect  of  tithes  of 
common  appurtenant  on  the  allotment  made  in  respect  of  the  lands 
to  which  such  right  of  common  attached  (2  A  3  Vict.  c.  62 :  3  &  4  Vict, 
c  15:  9&  ioVict.c.73).  Byanactof  i860 (23 & 24  Vict. c. 93) a  gross 
rent  charge  can  be  substituted  for  a  commutation  of  tithes  on  common 
rights  at  a  fixed  sum  per  bead;  a  gross  rent  charge  made  payable 
in  respect  of  the  tithes  of  a  gated  or  stinted  pasture  rated  10 
the  relief  of  the  poor  may  be  apportioned  thereupon  and  enforced 
in  the  method  prescribed  by  the  other  Tithe  Acts;  a  rent  charge 
on  commons  may  be  commuted  for  part  ^  the  land  or  redeemed, 
if  the  landowners  and  persons  liable  for  tithe  so  agree;  and  upon 
enclosure,  a  rate  per  head  may  be  converted  into  a  rent  charge  on 
the  lands  allotiM.  These  rent  charges  are  not  subject  to  the  Tithe 
Act  of  iSoi.  This  act  of  i860  also  gave  power  to  convert  the  com 
rents  established  under  local  acta  into  rent  charges. 

la  the  case  of  hop-grounds,  orchards,  fruit-plantations  and 
gardens  power  was  given  to  the  commissionetv  to  value  them 
separately,  according  to  the  average  rate  of  compontion  for  the 
seven  years  preceding  Christmas  1835,  and  to  fix  an  ordinary  and 
an  extraordinary  charge  for  tithes  thereof,  the  former  for  such 
l^nds  going  out  of  cultivation,  the  latter  for  such  as  were  there- 
after  newly  cultivated:  lands  subject  to  the  latter  were  exempted 
during  their  first  years  of  cultivation;  and  such  lands  were  only 
subject  to  it  if  situated  in  a  parish  in  which  an  extraordinary  charce 
had  been  distinguished  at  the  time  of  commutation  (6  &  7  Will.  I V. 
c.  71 ;  a  A  3  Vict.  c.  62 : 3  A  4  Vict.  c.i  5:  23  A  24  Vict.  c.  03 ;  36&  37  Vict, 
c.  42).  In  1886.  however,  it  was  enacted  that  no  such  extraordinary 
charge  shall  be  levied  on  any  such  grounds  so  newly  cultivated  in 
future;  the  capital  value  of  the  existing  charges  was  assessed,  and 
the  payment  oi  interest  thereon  was  made  a  rent  charge  on  the  land 
payable  in  priority  to  all  other  charges  until  its  redemption,  and 
recoverable  in  the  same  way  as  ordinary  rent  chaige  and  exempt 
from  all  rates,  charges  and  assessments:  the  charge  was  redeemable 
at  the  capital  value,  and.  saving  existing  contracts,  it  was  as  between 
bndlord  and  tenant  payable  by  the  landlord,  any  agreement  to 
the  contrary  notwithstanding;  and  it  is  not  subject  to  the  Tithe 
Act  of  1891.  Under  the  act  of  1840  (3  &  4  Vict,  c  15)  gardens  and 
lawns  and  the  like,  of  small  size,  could  be  exempted  from  tithes. 
,  Besides  the  tithes  dealt  with  by  local  acts  as  already  mentioned, 
certain  other  kinds  of  tithes  are  outside  the  scope  of  the  Commuta- 
tion ActSt  tiamdy,  tithes  of  fish  and  fishing,  personal  tithes  other 
than  tithes  of  mills,  and  mineval  tithes,  unless  the  landowners  and 
tithe-owners  consent  to  make  a  parochial  agreement  for  commutation 
before  the  confirmation  of  an  apportionment  after  a  compulsory 
award  in  such  parish.  As  already  seen,  fish  being  fcrof  natttnu 
are  only  ttthable  by  custom;  but  fish  taken  in  the  sea  »y  the  custom 
of  the  realm  are  tithable  as  a  peraonal  tithe.  i.e.  iasomc  small  sum 
for  the  net  profits  of  the  fishing,  and  customs  for  paytnent  in  kind 
have  been  upheld  by  the  courts.  Personal  tithes,  if  not  commuted 
or  otherwise  still  payable,  are  regulated  by  a  statute  of  Edward  VL, 
^ich  (except  in  the  case  of  fisfling  and  tithes  for  houses  in  cities 
and  towns,  which  may  be  due  by-  custom)  restricted  them  to  such 

Eersons  exercising  merchandisesj  bargaining  and  selling  clothing, 
andicraft  or  other  art  or  faculty  in  such  places  as  had  for  forty  years 
previously  so  used  to  do.  Personal  tithes  are  now  rare,  except  of 
fish  caught  at  sea,  when  they  are  fkayable  to  the  church  where  the 
taker  hears  divine  service  and  receives  the  sacraments.  Tithes  on 
bouses  or  custonury  payments  in  lieu  of  tithes  have,  by  local  acts, 
in  some  cases  been  turned  into  church  ratek  Statutory  pro\ision 
is  also  made  for  allowing  tithes  and  tithe  rent  charge  to  be  exchanged 
for  land,  and  for  the  redemption  of  rent  charges  made  under  the 
acts,  and  also  of  corn  rents  under  the  local  acts.  Tithe  rent  charge 
may  also  be  meiiged  in  the  bnd  tithable,  with  the  consent  of  the 
tithe  commissioners  and  the  Undbwiler.  by  the  legal  and  equitable 
owners  of  tithes  in  fee  simple  or  fee  tail,  or  persons  having  power 
to  appoint  the  fee  simple  in  tithes,  or  owners  of  glebes,  or  owners 
of  launids  and  tithes  settled  to  the  same  tues. 

Tithr  rent  charge  under  these  acts  is  subject  to  the  same 
liabilities  and  incidents  as  tithes,  such  as  parliamentary,  parochial, 
ocMinty  and  other  rates,  especially  the  poor  rate  and  highway 
rate;  but  the  owner  of  tithe  rent  charge  attached  to  a  benefice 
has  been  exempted  by  an  act  of  1899  from  payment  of  half  the 
amount  of  any  rate  which  he  would  be  liable  to  pay  under  the 
Agricultural  Rates  Act  i8g6,  the  other  half  being  borne  by  the 
Inland  Revenue  Cbmmissioners.  The  limitation  of  time  for 
rftcovery  of  tithes  or  estates  in  tithes,  whether  between  rival 
claimants  to  tithes  or  tithe-owners  or  tithe*payers.  if  belonging 
to  lay  individuals  or  lay  or  spiritual  corporations  aggregate,  is  a 
period  of  twelve  years,  as  in  the  case  of  other  real  properly 
(37  &  38  Vict.  c.  57);  and  in  the  case  of  spiritual  corporations  sole 
W  period  of  limitation  of  actions,  if  any,  is  governed  by  the 


Limitation  Act  1833,  s.  20,  already  quoted,  the  act  s  ft  j 
Will.  IV.  c  iQo  being  held  only  to  apply  to  demands  of  tithe 
in  kind. 

The  method  of  recovering  rent  charge  under  the  Commutation 
Acts  was  distraint  where  the  rent  charge  is  in  arrear  for  twenty- 
one  days  after  the  half-yearly  days  of  payment,  and  entry  and 
possession  with  power  of  letting  if  it  is  in  arrear  for  forty  days^ 
and  arrears  for  two  years  are  so  recoverable:  this  power  of  distress 
and  entry  extends  to  all  lands  occupied  by  the  occupier  of  the 
land  whose  tithe  is  in  arrear  as  owner  or  imder  the  same 
bndlord;  but  no  action  lies  against  the  owner  or  occupier  of  the 
land  perbonaUy.  If  a  tenant  quits  leaving  tithe  unpaid,  the 
bndlord  may  pay  it  and  recover  it  from  him.  The  tithe-owoer 
cannot  recover  damages  from  the  tithe-payer  for  not  cultivating 
the  bnd.  Special  provision  is  made  for  the  recovery  of  the  rent 
charge  in  railway  bnds. 

The  act  of  1801.  has,  however,  altered  this  method  of  recover- 
ing tithes,  and  substituted  another  intended  to  shift  the  burden 
of  rc^Mnsibility  from  the  occupier  to -the  landowner,  by  making 
the  latter  directly  and  solely  responsible,  but  giving  the  remedy 
against  the  land.  The  landowner  is  made  liable  to  pay  the  rent 
charge  in  spite  of  any  contract  to  the  contrary  between  him  and 
the  occupier;  the  rent  charge  if  in  arrear  for  three  months  is 
recoverable  by  an  order  of  the  county  court,  whatever  its  amount 
may  be:  if  the  land  is  occupied  by  the  owner,  the  order  isexecuted 
by  the  same  means  as  those  prescribed  in  the  Tithe  Acts;  but 
if  it  is  not.  then  by  a  receiver  being  appointed  for  the  rents  and 
profits  of  the  land:  neither  landlord  nor  occupier  is  personally 
liable  for  payment;  and  appeal  lies  to  the  High  Court  on  points 
of  law;  and  a  remission  of  rent  charge  may  be  claimed  when 
its  amount  exceeds  two-thirds  of  the  annual  value  of  the  land. 
The  act  does  not  apply  to  the  particular  kinds  of  rent  charges 
mentioned  above. 

The  Tithe  Acts  do  not  apply  to  the  city  of  London,  which 
has  always  had  its  own  peculiar  customary  payment  regubted 
by  episcopal  constitutions  of  13  Hen.  III.  and  13  Ric.  II.  and 
statutes  of  Henry  VIII.,  confirming  a  decree  of  the  privy 
council,  under  which  the  rate  of  tithes  was  fixed  at  i6|d.  for 
every  los.  rent,  and  at  2s.  gd.  for  every  208.  rent  of  houses, 
shops  and  the  like  by  the  year.  Provision  was  made  by  statute 
after  the  fire  of  London  for  certain  annual  tithes  to  be  paid  in 
parishes  whose  churches  had  been  destroyed,  and  there  have  been 
local  acts  from  time  to  time  with  regard  to  particular  parishes 
therein. 

AuTHORiTlE$.~-PhiIlimore,  EccUsiastieal  Law  (2nd  ed..  London, 
1805):  Cripps.  Law  of  Church  and  Clergy  (6th  ed..  London.  1886); 
Eagle.  Tuhcs  (London,  1836};  Leach,  Tilhe  Acts  (6th  ed..i896). 

(G.  G.  P.*) 

TITHIHCI  (for  tithe,  tenth;  Lat.  decunu),  formerly  a  unit  of 
local  administration  in  Engbnd.  In  some  districts  the  men  who 
were  bound  to  be  in  frankpledge  {q.v.)  were  grouped  in  associa- 
tions of  ten,  twelve  or  more  individuals  called  tithings.  When 
a  person  who  was  accused  of  any  crime  was  not  forthcoming, 
inquiry  was  made  whether  he  was  in  frankpledge;  if  he  were 
not,  and  had  no  right  of  exemption,  the  township  was  amerced, 
but  if  he  were  in  a  tithing,  then  it  was  upon  the  tithing  that  the 
amercement  fell.  South  of  the  Thames  the  tithings  were  dis- 
tricts normally  identical  with  the  township  which  discharged 
the  duties  of  the  frankpledge.  Some  townships,  however, 
contained  more  than  one  tithing.  There  arc  also  indications 
that  in  the  ancient  kingdom  of  Mercu  the  tithing  was 
originally  a  district  and  not  a  mere  association  oi  persons; 
but  in  Northumbria  it  is  doubtfid  whether  the  system  of 
frankpledge  and  tithing,  either  personal  or  territorial,  was  ever 
esublishcd.  If,  as  seems  likely,  the  territorial  tithing  is  older 
than  the  personal,  each  tecritoiial  hundred  (9.9.)  was  probably 
divided  into  ten  tithings. 

TITHONUS.  in  Greek  legend,  according  to  Homer  son  of 
Laomedon,  king  of  Troy  and  husband  of  Eos  (the  looming). 
In  the  Homeric  Hymn  to  Aphrodite^  Eos  is  said  to  have  carried 
him  off  becau«;e  of  his  great  beauty.  She  entreated  Zeus  that 
he  might  live  for  ever;  this  was  granted,  but  she  forgot  to  ask 
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(or  immoftal  youth  for  htm.  He  became  a  hideous  old  man; 
Eos  then  shut  him  up  in  a  chamber;  his  voice  "  flowed  on  unceas- 
ingly/* but  his  limbs  were  helpless.  A  later  development  is 
the  change  of  Tilhonus  into  a  grasshopper,  after  Eos  had  been 
obliged  to  wrap  him  h'ke  a  child  in  swaddling-clothes  and  to 
put  him  to  sleep  in  a  kind  of  cradle.  He  was  probably  associated 
with  the  Trojan  royal  house,  since  the  inhabitants  of  the  original 
home  of  the  legend  (probably  central  or  northern  Greece)  looked 
upon  the  East,  the  land  of  the  morning,  as  the  home  of  Eos.  In 
^me  versions  she  is  said  to  have  carried  him  away  still  farther 
£ast«  to  the  land  of  Ethiopia  near  the  ocean  streams;  this  is 
euhemcristically  referred  by  Diodorus  Siculus  to  an  expedition 
undertaken  against  Ethiopia  by  Titbonus,  son  of  Laomedon. 

It  is  probable  that  Tithonus  was  originally  a  sun-god ;  the  scholiast 
on  Iliad,  xi.  5.  who  calls  him  Titan,  ulentines  him  with  ApoUo,  and 
there  are  many  points  of  resemblance  between  him  and  the  sun-god 
Helios.  The  story  is  sjenerally  regarded  as  an  allegorical  representa- 
tion of  the  fresh  mommg  sun  dried  up  by  the  heat  of  the  advancing 
day.  Possibly^  it  u  merely  intended  as  a  warping  lo  monals  not 
to  unite  with  immortals,  lest  they  incur  the  jealousy  and  wrath  of 
the  gods. 

See  Homer,  Iliad,  xi.  I,  xix.  237:  II)n»n  in  Venerem,  219  sqq.,  whh 
Allen  and  SikieB's  notes;  ApoUodorusiii.  13,  4:  Diod.  Sicutusiv.  7^; 
llonce,OdcSt it.  16.30;  Propertiusiii.  10(18):  O. Cruppe.<7rt«cAuc*e 
Mythohgi€j  L  313,  n.  16,  who  attributes  a  Milesian  origin  to  the 
story:  articles  bos  "  by  Rapp  in  Roscher's  Lexikon  der  Mythologie 
and  by  Escher  in  PauTy-Wissowa's  RraUncyciopddie. 

TITIAH  (c.  1477-1576).  Tiziano  Vccellio,  or  Vecelli,  one  of 
the  greatest  painters  of  the  world,  and  in  especial  the  typical 
representative  of  the  Venetian  school,  was  commonly  called 
during  his  lifetime  *'  Da  Cadorc,"  from  the  place  of  his  birth, 
and  has  also  been  designated  "  II  Divino."  The  country  of 
Cadore,  in  the  Friuli,  barren  and  poor,  is  watered  by  the  Piave 
torrent  poured  forth  from  the  C^rnic  Alps,  and  is  at  no  great 
distance  from  Tirol.  Titian,  therefore,  was  not  in  any  sense  a 
Venetian  of  the  lagoons  and  Adriatic,  but  was  native  to  a  country, 
and  a  range  of  association,  perception  and  observation,  of  a 
directly  different  kind.  Venice  conquered  Friuli  at  a  date  not 
very  remote  from  the  birth  of  Titian;  and  Cadore,  having  to 
choose  between  Venetian  and  imperial  allegiance,  declared  for 
the  former.  Approaching  the  castle  of  Cadore  from  the  village 
Sot  to  Castelk),  one  pastes  on  the  right  a  cottage  of  humble 
pretensions,  inscribed  as  Titian's  birthplace;  the  precise  locality 
IS  named  Arsenale.  The  near  mountain-Mill  this  range  of  hills 
being  of  dolomite  formation — is  called  Marmarolo.  At  the 
neighbouring  village  of  Valle  was  fought  in  Titian's  lifetime  the 
battle  of  Cadore,  a  Venetian  victory  which  he  recorded  in  a 
painting.  In  the  12th  century  the  cotmt  of  Camino  became 
count  also  of  Cadore.  He  was  called  Guecello;  and  this  name 
descended  in  1321  to  the  podest^  (or  mayor)  of  Cadore,  of  the 
same  stock  to  which  the  painter  belonged.  Titian,  one  of  a 
family  of  four,  and  son  of  Gregorio  Vecelli,  a  distinguished 
councillor  and  soldier,  and  of  his  wife  Lucia,  was  born  in  1477 
So  it  has  very  generally  been  stated;  but  of  late  years  a 
subsequent  date,  1489-1490,  has  been  suggested,  so  as  to  make 
Titian,  at  the  time  of  his  death,  not  so  singulariy  k)ng-lived 
a  man.  As  to  this  interesting  point  one  should  remember  that 
Vasari  in  one  passage  (at  variance  with  some  others)  says  that 
Titian  was  bom  in  1480;  while  Titian  himself,  writing  to 
Philip  II.  in  1571,  professed  to  be  ninety-five  years  old. 

It  used  to  be  said  that  Titian,  when  a  child,  painted  upon  the 
wall  of  the  Casa  Sampieri,  with  flower-juice,  a  Madonna  and 
Infant  with  a  boy-angcl;  but  modern  connoisseurs  say  that  the 
picture  is  a  common  work,  of  a  date  later  than  Titian's  decesise. 
He  was  still  a  child  when  sent  by  his  parents  to  Venice,  to  an 
uncle's  house.  There  he  was  placed  under  an  art  teacher,  who 
may  perhaps  have  been  Sebastiano  Zuccato,  a  mosaicist  and 
painter  now  forgotten.  He  next  became  a  pupil  of  Gentile 
Bellini,  whom  he  left  after  a  while,  because  the  master  considered 
him  too  offhand  in  work.  Here  he  had  the  opportunity  of  study- 
ing many  fine  antiques.  His  last  instructor  was  Giovanni 
Bellini;  but  Titian  was  not  altogether  satisfied  with  his  tutoring. 
The  youth  was  a  contemporary  of  Giorgione  and  Pal  ma  Vecchio; 
when  his  period  of  pupilage  expired,  he  is  surmised  to  have 


entered  into  a  sort  of  partnership  with  Giorglone.  A  fresco  of 
**  Hercules  "  on  the  Morosini  Palace  is  said  to  have  been  one  ol 
his  earliest  works;  others  were  the  "  Virgin  and  Child,"  in  the 
Vienna  Belvedere,  and  the  '*  Visitation  of  Mary  and  Elizabeth  " 
(from  the  convent  of  S.  Andrea),  now  in  the  Venetian  Academy. 
In  1507-1508  Giorgione  was  commissioned  by  the  state  to 
execute  frescoes  on  the  re-erected  Fondaco  de'  Tcdcschi.  Titian 
and  Mono  da  Fellre  worked  along  with  him,  and  some  fragments 
of  Titian's  paintings,  which  are  reputed  to  have  surpassed 
Giorgione's,  are  still  discernible.  According  to  one  account, 
Giorgione  was  nettled  at  this  superiority,  and  denied  Titian 
admittance  to  his  house  thenceforth.  Stories  of  jealousies 
between  painters  are  rife  in  all  regions,  and  in  none  more  than  in 
the  Venetian — various  statements  of  this  kind  applying  to  Titian 
himself.  One  should  neither  accept  nor  reject  them  uninquir- 
ingly;  counter-evidence  of  some  weight  can  be  cited  for  Vecelli's 
vindication  in  relation  to  Moroni,  Concggio,  Lotto  and  Coello. 
Towards  i5ii»  after  the  cessation  of  the  League  of  Cambrai — 
which  had  endeavoured  to  shatter  the  power  of  the  Venetian 
republic,  and  had  at  any  rate  succeeded  in  clipping  the  wings  of 
the  lion  of  St  Mark — Vecelli  went  to  Padua,  and  painted  in 
the  Scuola  di  S.  Antonio  a  series  of  frescoes,  which  continue  to 
be  an  object  of  high  curiosity  to  the  students  of  his  genius, 
although  they  cannot  be  matched  against  his  finest  achievements 
in  oil  painting.  Another  fresco,  dated  1523,  is  "  St  Christopher 
carrying  the  Infant  Christ,"  at  the  foot  of  the  doge's  steps  in 
the  ducal  palace  of  Venice.  From  Padua  Titian  in  1 51 2  returned 
to  Venice;  and  in  15 13  he  obtained  a  broker's  patent  in  the 
Fondaco  de*  Tedeschi  (state-warehouse  for  the  German  mer- 
chants), termed  "  La  Sanseria  "  or  "  Senseria  "  (a  privilege 
much  coveted  by  rising  or  risen  artists),  and  became  super- 
intendent of  the  government  works,  being  especially  charged  to 
complete  the  paintings  left  unfinished  by  (jiovanm'  BclUni  in 
the  hall  of  the  great  council  in  the  ducal  pabce.  He  set  up  an 
atelier  on  the  Grand  Canal,  at  S.  Samuele — the  precise  site 
being  now  unknown.  It  was  not  until  15 16,  upon  the  death 
of  Bellini,  that  he  came  into  actual  enjoyment  of  his  patent, 
at  the  same  date  an  arrangement  for  painting  was  entered  into 
with  Titian  alone,  to  the  exclusion  of  other  artists  who  had 
heretofore  been  associated  with  him.  The  patent  yielded  him 
a  good  annuity — 120  crowna— and  exempted  him  from  certain 
taxes— he  being  bound  in  return  to  paint  likenesses  of  the 
successive  doges  of  his  time  at  the  fixed  price  of  eight  crowns 
each.  The  actual  number  which  he  executed  was  five.  Titian, 
it  may  be  well  to  note  as  a  landmark  in  this  all  but  centenarian 
life  of  incessant  artistic  labour  and  productiveness,  was  now 
(if  we  adopt  1477  ^  the  birth-dale)  in  the  fortieth  year  of  his 
age.  The  same  year,  15x6,  witnessed  his  firat  journey  to  Ferraia. 
Two  years  later  was  produced,  for  the  high  altar  of  the  church 
of  the  Frari,  one  of  his  most  world-renowned  masterpieces,  the 
"  Assumption  of  the  Madonna,"  now  in  the  Venetian  Academy. 
It  excited  a  vast  sensation,  being  indeed  the  most  extraordinary 
piece  of  colourist  execution  on  a  great  scale  which  Italy  had  yet 
seen.  The  signoria  took  note  of  the  facts  and  did  not  fail  to 
observe  that  Titian  was  neglecting  his  work  in  the  hall  of  the 
great  council. 

Vecelli  was  now  at  the  height  of  his  fame;  and  towards  1521, 
following  the  production  of  a  figure  of  "  St  Sebastian  "  for  the 
papal  legate  in  Brescia  (a  work  of  which  there  are  numerous  re- 
plicas), purchasers  became  extremely  urgent  for  his  productions. 
In  1525,  after  some  irregular  living  and  a  consequent  fever,  he 
married  a  Udy  of  whom  only  the  Christian  name,  Cecilia,  has 
come  down  to  us;  he  hereby  legitimised  their 'first  chUd,  Pom- 
ponio,  and  two  (or  perhaps  three)  others  followed.  Towards 
1526  he  became  acquainted,  and  soon  exceedingly  intimate, 
with  Pielro  Aretino,  the  literary  bravo, of  influence  and  audacity 
hitherto  unexampled,  who  figures  so  strangely  in  the  chronicles 
of  the  time.  Titian  sent  a  portrait  of  him  to  Gonxaga,  duke  of 
Mantua.  A  great  affliction  befell  him  in  August  1530  in  the 
death  of  his  wife.  He  then,  with  his  three  children — one  of 
them  being  the  infant  Lavinia,  whose  birth  had  been  fatal  to  the 
mpiher— removed  to  a  new  home  and  got  bis  sister  Oisa  lo 
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come  from  Cadore  and  take  charge  of  the  houtehold.  The 
mai)5ion,  difficult  now  to  find,  is  in  the  Bin  Grande,  then  a 
fashionable  suburb,  being  in  the  extreme  end  of  Venice,  on  the 
sea,  with  beautiful  gardens  and  a  look-out  towards  Murano. 
In  1532  he  painted  in  Bologna  a  portrait  of  the  emperor 
Charles  V.,  and  was  created  a  count  palatine  and  knight  of  the 
Golden  Spur,  his  children  also  being  made  nobles  of  the  empire — 
for  a  painter,  honours  of  an  unexampled  kind. 

The  Venetian  government,  dissatisfied  at  Utian's  neglect  of 
the  work  for  the  ducal  palace,  ordered  him  in  1538  to  refund 
the  money  which  he  had  received  for  time  unemployed;  and 
Po^deoone,  his  formidable  rival  of  recent  years,  was  mstalled  in 
his  place.  At  the  end  of  a  year,  however,  Pordenone  died,  and 
Titian,  who  had  meanwhile  applied  himself  diligently  to  painting 
in  the  haU  the  battle  of  Cadore,  was  reinstated.  This  great 
picture,  which  was  burned  with  several  others  in  1577,  repre- 
sented in  life-size  the  moment  at  which  the  Venetian  captain, 
D'Alviano,  fronted  the  enemy,  with  horses  and  men  crashing 
down  Into  the  stream.  Fontana's  engraving;  and  a  sketch  by 
.Titian  himself  in  the  goMtTy  of  the  Uffia  in  Florence,  record  the 
energetic  composition.  As  a  matter  of  professional  and  worldly 
success,  his  position  from  about  this  time  may  be  regarded  as 
higher  than  that  of  any  other  painter  known  to  history,  except 
Raphael,  Michelangelo,  and  at  a  later  date  Rubens.  In  1540  he 
received  a  pension  from  D'Avalos,  marquis  del  Vasto,  and  an 
annuity  of  aoo  crowns  (which  was  afterwards  doubled)  from 
Charles  V.  on  the  treasury  of  Milan.  Another  source  of  profit — 
for  he  was  always  sufficiently  keen  after  money — was  a  contract, 
obtained  in  1542,  for  supplying  grain  to  Cadore,  which  he  visited 
with  regularity  almost  every  year,  and  where  he  was  both 
generous  and  influential.  This  reminds  us  of  Shakespeare  and 
Us  relations  to  his  birthplace,  Stratford-on-Avon;  and  indeed 
the  great  Venetian  and  the  still  greater  Englishman  had  some- 
thing akin  in  the  essentially  natural  tone  of  their  inspiration 
and  performance,  and  In  the  personal  tendency  of  each  to  look 
after  practical  success  and  "the  main -chance  "  rather  than  to 
work  out  aspirations  and  pursue  ideals.  Titian  had  a  favourite 
Villa  on  the  neighbouring  Manza  Hin,  from  which  (it  may  be 
inferred)  he  made  his  chief  observations  of  landscape  form  and 
effect.  The  so-called  "Titian's  mill,"  constantly  dbcernible 
in  his  studies,  is  at  Colkmtohtr  near  Belluno  (see  R..F,  Heath's 
tife  of  Titian 1 1^5).  A  visit  was  paid  to  Rome  in  1546,  when  he 
obtained  the  freedom  of  the  dty,  his  immediate  predecessor  in 
th^t  honour  having  been  Michehtngelo  in  1537.  He  could  at 
'the  same  time  have  suoceeded  the  pointer  Fra  Sebastiano  in 
hfii  lucrative  office  of  the  pion^,  and  he  made  no  scruple  of 
becoming  a  friar  for  the  purpose;  but  this  project  lapsed  through 
Jiis  beii^  summoned  away  from  Venice  In  1547  to  paint 
Charles  Vs  uid  others,  In  Auoburg,  ffc  was  there  again  in  z  s$o, 
and  executed  the  portrait  of  Fhflip  II.,  which  was  sent  to  England 
and  proved  a  potent  auxffiary  In  the  salt  of  the  prince  for  the 
hand  of  Queen  Mary.  In  the  piccedlng  year  VeceQI  had  affianced 
his  daughter  Lavlnia,  the  beiuitiful  glil  whom  he  loved  deeply 
And  painted  various  times,  to  COmelfo  Sardnelli  of  Serravallc; 
•he  had  suoceeded  her  aunt  OcBa,  now  deceased,  as  the  manager 
of  the  household,  which.,  With  the  lordly  Income  that  Titian  made 
by  this  time,  was  placed  on  a  corresponding  footing.  The 
marriage  took  place  tn  1554.  She  died  in  childbirth  in  1560. 
The  years  2551  and  isss  were  among  those  in  which  lltian 
worked  least  assiduouily— 4  circumstance  which  need  exdte  no 
forpriat  in  the  case  of  a  man  a|^  about  seventy-five.  He  was  at 
the  Qoundl  of  Trent  towards  x  555.  of  which  his  admirable  picture 
«r  finished  sketch  in  the  Louvre  bears  record.  He  was  never  in 
Spain,  notwithstanding  the  many  statements  which  have  been 
made  in  the  affirmative.  Titian's  friend  Aretino  died  suddenly 
in  i^,  and  another  dose  intimate,  the  sculptor  and  architect 
Jaoopo  Sansovino,  in  1570.  With  his  European  fame,  and  many 
•ooroie  of  wealth,  Vecelli  is  the  last  man  one  would  suppose  to 
have  been  under  the  necessity  of  writing  querulous  and  duiitaing 
letters  for  payment,  especially  when  the  defaulter  addressed 
was  lord  of  SfMtn  and  of  the  American  Indies;  yet  he  had  con- 
atanlly  to  complain  that  his  pictures  vensalnedaa] 


pensions  in  arrear,  and  in  the  very  year  of  his  death  (FebruaryJ 
he  recites  the  many  pictures  which  he  bad  sent  within  the  preced- 
ing twenty  years  without  receiving  their  price.  In  fact,  there  is 
ground  for  thinking  that  all  his  pensions  and  privileges,  large  as 
they  were  nominally,  brought  in  but  precarious  returns.  It  has 
been  pointed  out  that  in  the  summer  of  1566  (when  he  was 
elected  into  the  Florentine  Academy)  he  made  an  official  declara- 
tion of  his  income,  and  put  down  the  various  items  apparently 
below  their  value,  not  naming  at  all  his  salary  or  pensions. 
Possibly  there  was  but  too  much  reason  for  the  omission. 

In  September  1565  Titian  went  to  Cadore  and  designed  the 
decorations  for  the  church  at  Picve,  partly  executed  by  his 
pupils.  One  of  these  is  a  Transfiguration,  another  an  Annuncia- 
tion (now  in  S.  Salvatore,  Venice),  inscribed  "  Titianus  fecit," 
by  way  of  protest  (it  is  said)  against  the  disparagement  of 
some  persons  who  (^avilled  at  the  veteran^s  failinig  handicraft. 
He  continued  to  accept  commissions  to  the  last.  He  had 
selected  as  the  place  for  his  burial  the  chapel  of  the  Crucifix  in 
the  church  of  the  Frari;  and,  in  return  for  a  grave,  he  offered  the 
Franciscans  a  picture  of  the  "  PietA,"  representing  himself  and 
his  son  Oracio  before  the  Saviour,  another  figure  in  the  com- 
position being  a  sibyl.  This  work  he  nearly  finished;  but  some 
differences  arose  regarding  it,  and  he  then  settled  to  be  Interred 
in  his  native  Pieve.  Titian  was  ninety-nine  years  of  age  (more 
or  less)  when  the  plague,^  which  was  then  raging  in  Venice, 
seized  him,  and  carried  him  off  on  the  27th  of  August  1576.  He 
was  buried  in  the  church  of  the  Frari,  as  at  first  intended,  and  his 
"  Pieti  "  was  finished  by  Palma  Giovane.  He  lies  near  his  own 
famous  painting,  the  "  Madonna  di  Casa  Pesaro."  No  memorial 
marked  his  grave,  until  by  Austrian  command  Canova  executed 
the  monument  so  well  known  to  sightseers.  Immediately  after 
Titian's  own  death,  his  son  and  pictorial  assistant  Orazio  died 
of  the  same  epidemic.  His  sumptuous  mansion  was  plundered 
during  the  plague  by  thieves,  who  prowled  about,  scarce 
controlled. 

Titian  was  a  man  of  correct  features  and  handsome  perBoo,  with 
an  uncommon  air  of  penetniting  observation  and  self-possessed 
composure — a  Venetian  presence  worthy  to  pair  with  any  of  those 
"  moat  potent, 'grave  and  reverend  ngnon  whom  his  pencil  haa 
transmitted  to  posterity.  He  was  highly  distinguished,  courteoua 
and  winning  in  society,  personally  unassuminfr»  and  a  fine  speaker, 
enjoying  (as  Is  said  by  Vasari,  who  saw  him  in  the  spring  01  1566) 
health  and  prosperity  unequalled.  The  numerous  heads  currently 
named  Titian's  Mistress  might  dispose  us  to  regard  the  painter 
as  a  man  of  more  than  usually  relaxed  morals;  the  fact  n,  however, 
that  these  titles  are  mere  fancy-names,  and  no  inference  one  way  or 
the  other  can  be  drawn  from  thero.  He  gave  splendid  entertain- 
ments at  times;  and  it  is  related  that,  when  Henry  III.  of  France 
passed  through  Venice  on  his  way  from  Poland  to  take  the  French 
thfx>na,  he  called  on  Titian  with  a  train  of  nobles,  and  the  painter 
presented  him  as  a  gift  with  all  the  pictures  of  which  he  inquired 
the  price.  He  was  not  a  man  of  universal  genius  or  varied  faculty 
ana  accomplishment,  like  Leonardo  da  Vinci  and  Michelangdo; 
his  one  great  and  supreme  endowment  was  that  of  painting. 

Ever  since  Titian  rose  into  celebrity  the  general  verdict  haa 
been  that  he  is  the  greatest  of  painters,  considered  technically.  In 
the  first  place  neither  the  method  of  fresco  painting  nor  work  of 
the  colossal  scale  to  which  fresco  painting  ministers  is  here  in 
question.  Titian's  province  is  that  of  oil  painting,  and  of  painting 
on  a  scale  which,  though  often  lam  and  grand,  is  not  colossal  either 
in  dimension  or  in  inspiration.  Titian  may  properly  be  regarded 
as  the  greatest  manipulator  of  paint  in  relation  to  colour,  tone, 
luminosity,  richness,  texture,  surface  and  harmony,  and  with  a 
view  to  the  |>n>duction  of  a  pictorial  whole  conveying  to  the  eye 
a  true,  dignified  and  beautiful  hnpresMon  of  its  general  subject- 
matter  and  of  the  objects  of  sense  which  form  its  constituent  iparts. 
In  this  sense  Titian  has  never  been  deposed  from  hts  sovereignty 
in  painting,  nor  can  one  forecast  the  time  in  which  he  will  be  deposed. 
For  the  complex  of  qualities  which  we  sum  up  in  the  words  colour, 
handlinff  and  general  force  and  harmony  of  effect,  he  stands  un- 
matched, although  in  particular  items  of  forcible  or  impressive 
execution — not  to  speak  of  creative  invention — some  painters,  one 
in  one  resoect  and  another  in  another,  may  indisputably  be  preferred 
to  him.  He  carried  to  its  acme  that  great  cdlourist  conception  of 
the  Venetian  school  of  which  the  first  masterpieces  are  due  to  the 
two  Bellini,  to  Carpaccio,  and,  with  more  fully  developed  suavity 
of  manner,  to  dorgione.    Pre-eminent  inventive  power  or  sublimity 

*  Out  off  a  total  population  off  190,000  there  perished  at  thb  dnie 
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of  littdtoet  he  never  evinced.  Bven  In  energy  dTttetbn'aiMl  more 
ctpiDcially  in  majesty  or  affluence  of  compoeition  the  palm  it  not 
Jiis;  it  b  (so  far  as  concerns  the  Venetian  school)  assignable  to 
Tintoretto.  Titian  is  a  painter  who  by  wondrous  magic  of  genius 
and  of  art  satisfies  the  eye,  and  throngh  the  eye  the  feehngs — 
•ometimes  the  mind.  ,    .  . 

Titian's  pictures  abound  with  memories  oi  his  home-country  and 
of  the  region  which  led  from  the  hiU-summits  of  Cadore  to  the 
quecn<ity  of  the  -Adriatic  He  was  almost  the  first  painter  to 
exhibit  an  appreciation  of  mountains,  mainly  those  of  a  turreted 
type,  exempliiwd  in  the  Dolomites.  Indeed  he  gavje  to  landscape 
generally  a  new  and  ori^nal  vitality,  expressing  the  quality  of  the 
objects  of  nature  and  their  control  over  the  sentiments  and  imagina- 
tion with  a  force  that  had  never  before  been  approached.  The 
earliest  Italian  picture  expressly  designated  as  ''^landscape"  was 
one  which  Vecelli  sent  in  1553  to  Philip  II.  His  productive  faculty 
was  immense,  evea  when  we  allow  for  the  abnormal  length  of  his 
professional  career.  In  Italy,  England  and  elsewhere  more  than  a 
thousand  pictures  figure  as  Titian's;  of  these  about  350  may  be 
regarded  as  dubious  or  spurious.  There  are,  for  Instance,  6  pictures 
in  the  National  Gallery,  London,  18  in  the  Louvre,  16  in  the  Pitti, 
16  in  the  Uffisd,  7  in  the  Naples  Museum,  8  in  the  Venetian  Academy 
(besides  the  series  in  the  pnvate  meeting-hall)  and  41  in  the  Madrid 
Museum.  In  the  National  Gallery  3  other  works  used  to  be  assigned 
to  Titian,  but  are  now  regarded  rather  as  examples  of  hb  school.   « 

Naturally  a  good  deal  of  attention  has  been  given  by  artists, 
oonnoisseurs  and  experts  to  probing  the  secret  of  how  Titian  roaiuu^ 
to  obtain  such  astonishing  results  in  colour  and  surface.  The 
upshot  of  this  research  is  but  meagre;  the  secret  seems  to  be  not  so 
much  one  of  workmanship  as  of  faculty.  His  figures  were  put  in 
with  the  brush  dipped  in  a  brown  solution,  and  then  altered  and 
worked  up  as  his  intention  developed.  The  later  pictures  were 
touched  off  rapidly,  telling  well  from  a  distant  view.  He  himself 
averred  that  alter  nis  visit  to  Rome  in  1546  be  had  greatly  improved 
in  art;  and  in  his  very  last  days  he  said — certainly  with.tne  modesty 
of  genius,  perhaps  also  with  some  of  the  tenacity  of  old  age — that 
he  wa»  then  b^;inning  to  understand  what  painting  meant.  In 
his  earHer  pictures  the  gamut  of  colour  rests  mainly  upon  red  and 
green,  in  the  later  ones  upon  deep  yellow  and  blue.  The  pigments 
which  he  used  were  nothing  unusual ;  indeed  they  were  both  few  and 
common.  Palma  Giovane  records  that  Vecelli  would  set  pictures 
aside  for  monthik  and  afterwaxds»  examining  them  with  a  stern 
countenance,  as  if  they  were  his  mortal  enemies,  would  set  to  work 
upon  them  like  a  man  possessed^  also  that  he  kept  many  pictures 
in  progress  at  the  same  time,  turmng  from  one  to  the  other,^  and  that 

J*  n  his  final  operations  he  worked  far  more  with  finger  than  with  brush, 
t  has  been  said,  and  probably  with  truth,  that  he  tried  to  emulate 
Ftlma  Vecchio  in  softness  as  well  as  Giorgione  in  richness.  Michel- 
angek>'s  verdict  after  inspectizq;  the  picture  of  "  Danae  in  the  Rain 
of  Gold,"  executed  in  150,  has  often  been  quoted.  He  said,  "  That 
man  would  have  had  no  equal  if  art  had  done  as  much  for  hiht  as 
nature."  He  was  thinking  principally  1^  severity  and  majesnr 
of  draughtsmanship,  for  he  added.  Pity  that  in  Venice  they  don  t 
learn  how  to  draw  welL"  As  a  draughtsman  of  the  human  figure 
Titian  was  not  only  competent  but  good  and  fine,  and  he  is  reported 
to  have  studied  anatomy  deeply;  but  one  can  easily  understand 
that  he  fell  not  a  little  short  of  the  standard  of  Michelangeto,  and 
even  of  other  leading  Ftorentines.  He  was  woot  to  paint  in  a  nude 
figure  with  Venetian  red,  supplemented  by  a  little  lake  in  the  contour 
and  towards  the  extremities.  He  observed  that  a  colourist  ought 
to  manipulate  white,  black  and  red,  and  that  the  carnations  cannqt 
be  done  in  a  first  painting,  but  by  replkating  various  tints  %na 
mingling  the  colours.  He  distanced  all  ^redecessora  in  the  study 
of  a>lour  as  applied  to  draperies — working  on  the  principle  (in 
which  Giorgione  may  perhaps  have  forestalled  him)  that  red  comes 
forward  to  the  eye,  yeflow  retains  the  rays  of  liriit,  and  blue  assimi- 
lates to  shadow.  In  his  subject-pictures  the  figures  are  not  very 
numerous,  and  the  attitudes  are  mostly  reserved ;  even  in  bacchanals 
or  liattles  the  athletic  display  has  more  of  facility  than  <tf  furor. 
His  architectural  scenes  were  sometimes  executed  by  other  persons, 
especially  the  Rosas  of  Brescia.  The  glow  of  late  afternoon,  or  the 
passionate  ardour  of  early  sundown,  was  much  affected  by  Titian 
in  the  lighting  of  his  pictures.  (Generally  it  may  be  said  that  he 
took  great  pains  in  completing  his  works,  and  pains  also  in  concealing 
the  traces  of  labour.  He  appeara  to  have  had  little  liking  for  teach- 
ing, partly  from  distaste  of  the  trouble,  and  partly  (if  we  are  to  believe 
biographers)  from  jealousy.  He  was  quite  willing,  ho^Anever,  to 
turn  to  some  account  the  work  of  his  scholan:  it  is  related  that  on 
going  out  of  doora  he  would  leave  hu  studio  open,  so  that  the  pupils 
had  a  clandestine  opportunity  of  copying  his  works,  and  if  the  copies 
proved  of  saleable  quality  be  would  buy  them  cheap,  touch  them 
npt  and  resell  them. 

*«  Titian's  family  relations  appear  to  have  been  happyl  except  as 
regards  hn  eldest  son,  Pomponio.  This  youth,  at  the  age  of  six, 
was  launched  upon  the  ecclesiastical  career;  but  he  proved  wasteful 
and  worthless,  and  Titian  at  last  sot  so  disgusted  with  him  that 
he  obtained  the  transfer  to  a  nephew  of  a  benefice  destined  for 
Pomponio.  The  fortune  which  he  left  was,  after  his  decease,  squan- 
dered by  the  tcnsured  prodigal.     The  other  son.  Oraxio,  l>orn 


towards  t5»8,'*ivlio'?i»  ^*«  ftaVe'ie(lh)\iiilsted  Ti^n' professionany, 
became  a  portrait-painter  of  mark — some  of  his  likenesses,  almost 
comparable  with  Titian's  own,  bring  often  confounded  with  his 
by  owners  and  connoisseurs.  He  executed  an  important  picture 
in  the  hall  of  the  great  council,  destroyed  by  fire.  He  gave  to 
akbemy  some  of  the  rime  which  might  have  been  bestow^  upon 
painting.  Several  other  artists  of  the  Vecelli  family  foUowea  in 
the  wake  of  Titian.  Prangesco  Vecdli,  his  elder  brother,  was 
introduced  to  painting  by  Titian  (it  Is  said  at  the  a^  of  twelve, 
but  chronology  will  hardly  admit  of  this),  and  painted  in  the  church 
of  S.  Vito  in  Cadore  a  picture  of  the  titular  saint  armed.  This  was 
a  noteworthy  performance,  of  which  Titian  (the  usual  story)  became 
jealous;  so  Francesco  was  diverted  from  painting  to  soldiering,  and 
afterwards  to  mercantile  life.  Marco  Vecelli,  called  Marco  di  Tiziano, 
Titian's  nephew,  bom  in  1545,  was  constantly  with  the  master  in 
his  okl  age,  and  learned  his  methods  of  work.  He  has  left  some  able 

?roduction»«-in  the  ducal  palace,  the  "  Meeting  of  Charles  V.  and 
'lement  VII.  in  1539";  in  S.  Giacomo  di  Rialto,  an  "Annuncia- 
tion"; in  SS.  Giovani  e  Paolo,  "Christ  Fulminant."  A  son  of 
Marco,  named  Tiziano  (or  Tiuanello),  painted  early  in  the  X7th 
century.  From  a  different  branch  of  the  family  came  Fabrizk)  di 
Ettore,  a  iminter  who  died  in  158a  His  brother  Cesare,  who  also 
left  some  pictures,  is  well  known  by  his  book  of  engraved  costumes,' 
AhUi  anitchi  e  modemi.  Tommaso  Vecelli,  also  a  painter,  died 
in  1630.  There  was  another  relative,  Girolamo  Dante,  who,  being 
a  scholar  and  assistant  tA  HUan,  was  called  Girolamo  di  Tiziano. 
Various  pictures  of  hu  were  touched  up  by  the  master,  and  are 
difficult  to  distinguish  from  originals.  Apart  from  members  of  his 
family,  the  scholars  of  Titian  were  not  numerous;  Paris  Bordone  and 
Bonifazio  were  the  twt>  of  superior  excellence.  El  Greco  (or  Domenico 
TheotocopQli)  was  employed  by  the  master  to  engrave  from  his 
works.  It  is  said  that  Titian  himself  engraved  on  copper  and  on 
wood,  but  this  may  well  be  questioned. 

.  We  must  now  briefly  advert  to  Titian's  individtial  works,  taking 
them  in  approximate  order  of  time,  and  merely  dividing  portraits 
from  other  pictures.  Details  already  given  indicate  that  ne  did  not 
exhibit  any  extreme  precocity;  the  earliest  works  which  we  proceed 
to  mention  may  date  towaras  1505.  In  the  chapel  of  S.  Rocco, 
Venice,  is  hb  "  Christ  (Carrying  the  Cross,"  now  greatly  dilapidated; 
it  was  an  object  of  so  much  popular  devotion  as  to  produce  offerings 
which  formed  the  first  funds  tor  building  the  Scuola  di  S.  Rocco: 
in  the  scudo  itself  is  hb  "  Man  of  Sorrows."  "the  nobly  beautiful 
picture  in  the  Villa  Bofghese  in  Rome,  commonly  named  "  Divine 
and  Human  Love  "  (by  some,  **  Artless  and  Sated  Love  "),  beare 
some  obvious  idation  to  the  style  of  Palma  Vecchio.  The  story 
goes  that  Titian  was  enamoured  of  Palma's  daughter;  but  nothina 
dbtinct  on  this  point  b  forthcoming.  The^  ''^Tribute  Money 
("  Christ  and  the  Pharisee  "),  now  in  the  Dresden  Gallery,  dated 
towards  1508;  Titian  b  saia  to  have  painted  tfab  highly  finished 
yet  not  "  niggling  "  picture  in  order  to  prove  to  some  (Jerinans  that 
the  effect  of  detail  could  be  produced  without  those  extreme  minutbe 
whkh  mark  the  style  of  Albert  Dfirer.  The  St  Mark  in  the  church 
of  the  Salute — ^the  evangdbt  enthroned*  along  with  SS.  Sebastbn, 
Roch,  Cosmo  and  Damian — a  picture  much  in  Oie  style  of  Giorgione, 
belongs  to  1513.  Towards  1518  was  minted,  also  in  the  same  class 
of  style,  the  "  Three  Aecs,"  now  in  Bridgewater  House — ^a  woman 
guiding  the  fingen  of  a  shepherd  on  a  reed-pipe,  two  sleeping  children, 
a  cupid,  an  old  man  with  two  skulb,  and  a  second  shepherd  in  the 
distance— one  of  the  most  poetically  impressive  among  all  Htbn's 
works.  Another  work  of  approximate  date  was  the  Worship  of 
Venus,"  in  the  Madrid  Museum,  showing  a  statue  fA  Venus,  two 
nymphs,  numerous  cupids  huntine  a  hare,  and  other  figures.  Two 
01  the  pictures  in  the  National  Gallery,  London — the  "  Holy  Famity 
and  St  Catherine  "  and  the  "  Noli  me  tangere  "—were  going  on 
at  much  the  same  time  as  the  great  ".Assumption  of  the  Madonna." 
In  1531  Vecelli  finished  a  painting  which  haa  long  been  due  to  Duke 
Alpbonso  of  Ferrara,  probably  the  "  Bacchanal,"  with  Ariadne 
dozing  over  her  w!ne<up,  which  is  nbw  in  Madrid.  The  famous 
"  Bacchus  and  Ariadne  in  the  National  Gallery  was  produced  for 
the  same  patron  in  153^.  The  "  Flora  "  of  the  IJfBzi,  the  "  Venus  ". 
of  Darmstadt,  and  the  lovely  "  Venus  Anadyomcne  "  of  the  Bridge- 
water  (tilery  may  date  a  ye^r  or  so  earlier.  Another  work  of 
1533  b  the  stupendous  "  Entombment  of  Christ "  in  the  Louvre, 
whose  depth  of  colour  and  of  shadow  stands  as  the  pictorial  equivalent, 
of  individual  facial  expression;  the  same  composition,  a  less  adroir-' 
able  work,  appean  in  the  Manfrini  Gallery.  The  Louvre  picture 
comes  from  the  CSonzaga  collection  and  from  the  gallery  of  Charles  I. 
in  Whitehall.  In  1530  Titian  completed  the  "  St  Peter  Martyr  " 
for  the  church  of  SS.  Giovanni  e  Paolo;  for  this  work  he  bore  oflT the 

Crize  in  competition  with  Palma  Vecchio  and  Pordenone.  Of  all 
b  pictures  thb  was  the  most  daring  in  deagn  of  action,  while  it 
yielded  to  none  in  general  power  of^workmanship  and  of  feeltiv. 
It  showed  the  influence  of  Michelangdo,  who  was  in  Venice  while 
Vecelli  was  engaged  upon  it.  A  calamitous  fire  destroyed  it  in 
X867;  the  copy  of  it  which  has  taken  its  place  is  the  handiwork  of 
Cardi  da  Cigqu.  To  1530  belongs  also  the  "  Madonna  del  Coniglio  " 
(Louvre),  painted  for  Gonzaga;  to  1536  the  "  Venus  of  Florence  '*; 
to  1538  the  portnuts  of  the  "Twelve  (^esars,"  for  Gonzaga;  and 
to  1539  the  "  Presentation  of  the  Virgin  in  the  Temple  "—one  of  the 
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llii  ^^^w— ''Cin  Kniwg  jfbd."  Iha  "S«3i6a:  at  

»nd"  David  .ndGolUlh";  in  im3<1»"E™«  Homo  "ol  Ike  Vitiiiia 
Gallery,  whezr  Arrliao  ficura  v  Rbtl.  T1»  "  Vequi  lod  Cupid  " 
of  FlorcKx,  the  '^  Vcnui  "  of  Midnd  and  Ibc  "  Sapficr  of  Emmui " 
in  ihi  Lquvic  idcit  itilL  in  hand,  or  juM  comslHcd.  wlm  Tiliin 
wu  ummonnl  to  Auisbure  in  IMT.  In  ISU  he  Mnt  Is  Philip  II. 
in  Englnnd  i  «cand  '^Dannc  "  thi  a  "  Veaiuand  AdaaiL"  A^ 
ilii  uine  limr  lin  Kni  lo  Cliirta  V.  a  "  Tfiniljr "  (or.  u  Tliian 
himhcif  icimsl  it,  "  Lut  JudrnciK "),  vhich  icpnwnud  ihe 
emixiai',  ojth  hi>  Janny  aiuTothcn,  all  in  ihnwda,  paying  Id  Ibc 

iLnued  lo  keep  Jus  cyrt 


ji  lor  Philip  II.;  of  th 


iRhehidtvBpiinled 
lit  Supper/*  »bich  hac 
in  Ihe  Eacofial  lo  maii 
,  and  uffcn  now  Uiiic  notioaUe  beyond  Ibe  £n 
St  JerooH!"  ct  the  Bm  Gallen  >a  Milan,  < 
energy,  aplrit  and  (arc* ,  «»ciaUy  For  a  axon  thar 
1.  w  probably  Tvlher  eaiW  ilun  thit;  Ihen  ii 
Ihe  EnoriiiL  One  o(  ihc  maMtr't  latest  picture 
I  Madrid,  and  rommcnumia  tbe  "  Battle  o 
I  work  of  failiflE  power — Inil  Hill  the  power  of  -' 
le  moHic  in  Si  VMk'.  rhuirh.  Venice-the  Mai 


ii%*n.:?^^\t-u 


;  they  a. 


hehi|l> 


Blera  oE   the  o^t. 


in  capcctal  isa  docLfScd  eyeoore, 

hpte  in  poirplioa  and  ftding  ihat,  after 

I  a>   Raphael.  Velaiquez,    Rubena  and 

long    the    higbefit   eum^les    are — AlphonH, 

■  ■,   ^Sd   "— '         ""i"^     *'.*       "P* 

- „ iMli't  of'sfaTKui'iiiiri 

the  aaine  pope  wllh  Kii  rnnduii  Cacdinal  Afanandro  and  di 
Onavio  (Napfas)— the  [ormer,  done  in  aboul  lour  weeln.  ^ 
preaenicd  lo  the  pontiff  in  May  1543  and  coat  two  Bold  dua 
Rtro  Amino  {RHll;  Tiiian'i  AilvSu,  Lavioia  (withVlan  in 

"      ■      -  ■■ —   -"^  1  Jewelled ja-"-- '- '—■" "-    -" 

Iw  (Alnwick  < , ,     _ _.,  ,_  „ 

EUD   aueen  ai   Cypn 
I  boiuback  (Madrid 

ic  Barbeiini  Gallery.    Tl 


rdinal  Bombo  (Naple.),  di!cove 
IftjS,  very  unlike  the  portrait 


nutlet.   Chicol  ibe  tiiree  a| . ._. 

the  OrlaKio  Jariaio^    A  acnnd,  loriDeriy  al 
pondi  with  tbe  woodcut  like j:--: — j 


by'^Tlhen  wu  L>um^''to 


Jl.  nmespDndi  with  the  woodcuClikencn.  and  iiiiniei""" 

. .  '—a  wDit  of  admirable  beauty:  it  ■•  now  in  tbe  Mali. 

of  London.    It  ii  diSculI.  how«vB,  to  ncoodte  the  fsuum  ) 

wilb  thoie  which  appea/  in  Hnne  other  |  '  ■   .    -      -^ 

il  alto   in   the  nllcry  another        '     ~ 

whkh  u«d  to  be  called  "  AiioB 

bean  "  Unknown  Poet "  by  Palo; 

ID  Titian,  but  not  at  lepreientiiii  Ariono. 

<    AuTKOuiiKa, — For  Endisfa  readerm,  ihe  Lift  ani  Time^  of  Tiiiin 

by  CcowE  and  Clavalcaielle  (1877)  Hipeneded  all  previous  Horkj, 

auch  aa  thoK  of  Sit  Abraham  Hume  (1B79I  and  Northcou  (1^(30), 

ThoniinowaUoIbe  trainUtion(i9Mlof  tbe  monumental  German 

work  (190D)  by  Gcorsc  Gronau^  wliich  may  be  re^rded  at  lakine 

Ihe  liiit  place  of  all.    Claule  Philliia  hu  brougbt  011  two  valuable 

book.  Caddrt,  B  Tiiian'i  Cimilry  {IS^),  lUpplin  many  inlereitiog 
atde'lifthta  on  Ihe  lubjecl.  R.  ¥.  HoaiK't  monograph  (iMs}  u 
founded  mainly  on  Crowe  and  CavakaidU  and  on  Gilbert,  and 
jorou  a  yen  convenient  compeodlum.  (W.  M.  R.) 


TITU  (O.  Fr.  fidf,  nd.  «£»<,  fnffl  Ut.  WiJiii).  u.  lucilptloa 

ittGied  10  ■  book  or  other  writing,  dmlgnaiing  the  name  fay 
rhich  ii  is  to  be  known,  and  in  many  ciwj  indicaiiinj  the  vopc 


er  tnsi 


s  or  HoNOUE.  and  the  articles  Euplk 
ill.  HlCHMEES,  DuifE,  ftc).  In  I 
10  right  of  ownenhip.  The  inslrume 
e  evidcnca  of  Ihe  lUte  lo  land  ate  1 
f£Y*NCiHc;  L*Nii  Regisiiahon). 
word  "  title  "  (/ilij w)  are  used  ol  cerl 


history   being  ol   )m 
catdinalate  Csee  Cai 


a;  in  the  early  Koman  Cburch 
a  particular  church  i  tbis  wss 
gradually  from  Ihe  Idea  of  locality  To  that  oF  evfdenc^ 
.  of  support.  In  the  Church  of  England  Uie  candidate 
vo  "  ume  certain  place  where  he  can  entciae  hia 


Oifoid  01  Cambridge  is  alio  a  (ufEcicnt  "  till 

TITLE  GDARAHTEE  COMPANIES,  the  ni 

panics  which  apply  the  principle  of  corpomt 


tries  where  the 

eipenslv 


nliy  . 


indepcoder 


UuIhI  Si 
estate  b  nteeasary,  because  before  the 
□wrierahlp  the  govemmcnt  adopted  a 
and  gtiaranlee  of  liElc,  so  that  ita  c( 
waa  universally  accepted.  In  certai 
neitberregistnlbiiof  title  norrecoidi 
m  preserved  and  passed  from  owner 
on  the  authority  ol  Ihe  records  and  n; 
Id  the  United  Si 


indemnity  lo  Ibe 

Tl  \osa.  Hey  are 
lite  b  a  tDiltet  of 
he  record  and  the 
'e  made  ic  difficult 
[!e  i>  good.    Tbe 


:a  UtletD  real 
I  into  icdividull 
:alc  registration 

legtstered  tiEle 


i;  the  litloHleedB 

r,  and  are  accepted 

ver,  there  have  been  from  the  begiit- 
_  .  _  II  deeds  and  mOTtgagel  be  recorded^ 

to  all  tbe  world  of  Iheii  contents  and  claims.  At  the  tame  lime, 
tbere  are  other  reoirds  of  wills,  suils,  judgments,  Ifcui  and 

minous  thit  ihc  proper  invesligalion  of  them,  and  the  deter- 
nuDalion  of  the  validity  ol  the  Lille  in  view  of  them,  required  the 
beat  skill  of  an  experienced  lawyer  and  mvolved  very  hciivy 


:rlhe  a 


m  Ibe  history  waa  gelling  \i 
inse  involved  were 
-oleclion,  for  a  la' 
IB  of  bfi  opioioB. . 


;,  for 


rith 


I*  '\t\&^  th( 


'C'iT! 


The  £i9l  legislative  i 

Cu^n°y'tnd''lndem^ 
in  New  York  by  act  ol 

Ywkbw.'calling  aiieniLIIlo  tlie™-S»caTTied"'on  by 'the 
Mongage  Insurance  Company  ol  Berlin,  and  outlining  ph 
similar  to  Iboie  now  lofUtweil  by  the  pfludpal  tilfc  gi 
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lQ2f 


Moauktol  Ite'Vaked  StatB!  bat  tte  tiui^lu  •«■■  to  ten  Imm 

forinim.   Tim  &n  omESBy  uni^  id  uiknike  the  raanate* 

1B76.  Il  differed  (ram  Iba  PiiiHiui  M<iit;>(a  Iuuiikc  Coopu)' 
daW  in,  and  ciistodiui  ind  aimnnMr  o^  mortirB^)  in  Ihit  id 
oi  litlB  u  land.    Tbr  advant^s  ol  iu  nttbed  vm  iBinmtiiniy 

named,    arid    Kibfltqu 
tlie  United  Slats. 

In  order  to  be  indniaKlent  of  the 
of  tfae  public  record  oftf«a»  tide  | 
compile  in  tieit  own  office  »  copy 

(or  thb  purpoK  a  itaR  o(  ikllled  elegies.  To  naka  tbt  ntcoHiy 
tianunaClon  al  a  dtle  prior  to  the  iHirinE  of  a  giunntec.  tbey  nniin 
continually  a  body  vl  cipctieKnl  real  enaie  lawycn.    By  theie 

tbiny  or  forty  days  wai  formeriy  required,  Thij  hat  done  mirch 
to  make  ml  estate  available  apiUl.lDr  iadtvMual  utd  oiparate 
lender*  on  morrjEarE  accept  the  guarantee  of  the  coapanie*  la 
the  bat  evidence  ol  tkla.  and  looi  on  be  k*i)  oitlwiit  Ihi  dday 
that  ofice  pcevaileiL 


eniiy  la  ueaily  every  coukdenble  d 
ite  and  dnnuy  nu 


Strictly  ipeiking.  the  risl 
10  f  IOOAOi>,aoo  a  year  (or 

in  well-nUHted  companii 
a  %  o(  Ibe  griKa  charges  or 


Dither 


ling  the  Rgfl  of  cleria  and  ] 
the  Broea  chargea  v  tillea  p 
DnlBtandioff  an  ■!»  lane,  n 

.  aingte  company  in  New  fork 

bToIled  riiki.'  In  ipUe  of 
itn  bringuis  a  piece  ol  land 


i>ici>«icu  v4i~v-eQiien  sale  Of  Dortiue  on  abort  notice  aad  For 
■  vnallfee.  (ClI.  K.) 

TTtLBS  OF  BOHODB,  "  tlww  vafiaw  nama  ol  greatoew  or 
eodiKDcy,  wMch  aie  tlie  moM  diHinguiahisg  titlea  of  dvil 
digm(y"(JobaSetdeti,  I'tUuo/Hiwr.itded.,  1671).  Thiide- 
fiaJtlon  covers,  if  we  lutdcnUnd  "  civil  *'  in  ita  proper  and  wiileat 
lense,  aU  titles,  whcihei  olGdat  or  bonnraiy,  dviL  or  mililuy, 
tempoiil  OE  FcilesiaslicaL  In  generaj,  boaever,  wc  now  usder- 
■tand  by  litlei  of  honaui  irbit  Selden  calli  "  banoiuy  tidei," 
i,<.  diBtiiictive  doifnalioiu  implyiiig  tank  and  dignity,  lut  office 
oIVDCatioa,  Tbc  btcsdsi  definilion  oould  cover  all  title*,  inctud- 
Ing  those  o(  milltaty  and  eccleuaitiol  rank,  of  muiiicipil  office 
and  o(  uaivertiiy  degno.  The  nanower  definition,  which  II  ii 
pnpOMd  lo  adopt  (ot  the  purposes  of  (hit  aiiide,  would  covet 
only  what  io  the  United  Kingdnm  ue  known  aa  the  "titled 
duia,"  which  embrace  only  Ihose  whose  lillea  are  mnminglwa 
uve  a*  a  mark  oi  rank.  Inlhiscalegoryilit,  bo«ever,Dec«ary 
to  incfixle.  BoouwhBt  illogtcaUy,  the  highest  btlct  of  all — these 
of  BDvenignsi  for,  tboufli  tbity  have  not  been  divorced  from  the 
funcliotu  oi  sovcreijnly,  they  are  the  fount  and  soatco  of  ajl 
tlie  mC  In  the  pment  work  a  large  numbei  ol  titles  aie  dealt 
with  tioder  tbeii  leveial  headings  (Eupeiok,  Kino,  DtJKX,  Jtc) ; 
in  this  article  it  is  proposed  therefore  to  discuss  them  only  in 
Iheii  generd  aspect  arxd  to  attempt  some  classihcation  oC  them 
Kcording  Io  tbeit  meanings  and  ori^u.. 

The  phikeophy  of  titles  b  as  tempting  a  sabjccl  as  Cailyle 
fonnd  the  philosophy  ol  clothes.  The  rkmooat  and  the  superior 
msn  aSecl  to  i^iie  them.    They  point  out  IbaC  the  world's 

metal;  in  EngUnd  they  point  to  svich  examples  aa  those  of  Fitt 
and  Gladstone,  who,  dispensers  o!  titles  ihemsdves,  lived  and 
died  untitled:  and  they  argtie  that  Io  accept  a  title  ia  not  a  sign 
ol  "  Ireatnesii  or  eminency."  but  al  best  of  a  quality  irbicb  falls 
short  of  Ibis  standard.  This  attitude  has  some  Juuificalion  in 
IhelimillesEabuseMalltimesin  the  bestowal  of  titles  ass  means 
ol  bfilNng  those  wheat  smbiiioD  looks  no  hjgbcr  than  to  be  a 
"  figun  aniong  cyphers."  But  the  desire  to  be  laken  notice 
of  Is  an  instinct  too  deeply  rooted  in  human  nature  (or  all  the 
satirists  that  ever  Uved,  ot  sbsU  live,  lo  eradicate;  and  o(  thin 


it  may  be  hazarded-^evei 
Keiuy  ^.•.)>"niler  of  til 


I  cloihi 


The  ftench  Revolu 
'waiter^'  lortl  oTpm' 


Uotisu  ia,thA  lea)  for  ptuneval  eqndity  onytd  to  abolish 
them;  at  best  Ihey  luccRded  in  tnaking  them  universal,  the 
cOtyau  oi  the  Sm  generation  of  republiisn  Ftance  bccomni( 
the  flusnniri  of  the  next — jnst  as  every  Engliahmsn  is  now  a 
"  gentleman  "  or  an  "  esqpire,"  every  CastiHan  a  wballcra,  and 
every  German  a  Hot,  Sloulariy,  io  tie  democratic  countries  of 
the  English-speakiDg  world  the  oimtcao  style  of  Hr  (master), 
also  once  a  prerogative  of  geotle  birth,  is  apt  to  become  too 
conunonplace,  and  the  offidal  prefix  of  "honourable"  Is 
amimed  on  very  slendec  preteits.  For  wbere^tltles  are  tut 
planted,  tbey  tend  lo  sow  tbeniselve*. 

lltles  an  also  elaborated  under  cultivation;  for  they  are 
apt  to  degenerate  if  too  widely  scattered,  and  need  to  b<  crcescd 
with  other  varieties  to  produce  a  more  marketable  type.  Thus 
James  I.  of  En^nd  produced  tbe  baronet  (;.*.),  and  the  litlc^ 
ol  ministei  plenipotentiary,  and  envoy  eitraordinaty  were 
focpbfned  In  tbe  evolution  df  that  fine  flower  of  diplomacy  the 
'*  envoy  extraordinary  and  loinjato  plenipotentiary,"  so  alytcd 
furnorii  cdaua,  since  technically  he  1»  neither  *'  eitiaorc^nary  " 
oor,  as  such,  armed  with  plenary  powers  (see  Dipiohacv). 
llieae  are  but  two  familiar  examples  of  a  process  which  was  at 
one  time  carried  on  with  a  singular  eamesmess  and  in  a  spirit 
of  tbe  keenest  corapelition.  Rival  sovereigns,  Iiy  the  mouths 
of  heralds  and  ambassadors,  recited  the  long  roll  of  thcit  styles 
and  titles  at  each  other,  In  the  spirit  of  Homejlc  heroes  eodea- 
vourin^  In  shout  down  the  enemy  before  coning  lo  blows.  The 
ambassador  of  Queen  Elizabeth  to  tbe  tsar  of  Muscovy  bogglrd 
at  the  length  and  complexity  of  the  barbaric  emperor's  slyle, 
and  endeavtwred  lo  address  him  by  six  of  his  principal  lilies 
only,  but  in  the  end  was  forced  to  repeat  the  whole  (Fletcher, 
Russian  Cttmmfffrwtaiik,  cap.  6).  As  for  the  Ottoman  sultans, 
tbe  Oriental  imagination  of  their  secretaries  was  exhausted' 
in  adding  "  exorbitant  and  swelling  attributes "  to  their 
styles,  which  were  usually  Intended  to  be  insulting  to  those 
whom  they  addressed.  Thus  Ahmed  1.,  wrfting  to  Henry  IV'. 
of  France,  describes  himself,  with  very  much  besidei,  as 
"emperor  of  victorious  emperors,  dlsiribuloi  of  crowns  Io 
the  greatest  piincei  of  tbc   earth,  .'.-.  lord  ol  Europe,   Asia 

So  tar  as  mtSinal  Europe  wu  concttned,  the  court  of  Con- 
stantinople, when  East  and  West  met,  was  the  forcing-bed  ot 
the  more  extravagant  varieties  ol  titles  and  allributes.  OhI 
Rome  had  granted  Io  Its  deserving  dliicns  tilles  nf  honour,  such 
as/a/fi.  piui,  paItT  fobuu,  besides  those  which,  like  ^olrtciiii, 


:re1y  dlis 


10  alone 


llcat  XMUuue  was  soon  identified  with  the  persoc 
Himself  become  the  fountain  of  honour,  he  shoii 
ipon  those  whom 


aithee 


his  policy  lo 
de  ever  Iresn  styles  were. Invented  to  iUustrale 
dignity.  Pnr  this  purpose  all  the  abstract  terms 
in  the  vocabiUary  of  flattery  were  put  under  contribution,  not 
even  excepting  tbe  lofty  attribute*  of  God  (ruuira  ilonilii, 
ntsira  pircnmlai,  "  most  high,"  "  nost  mighty,"  "  most  sacred 
majesty  ").  This  teodeai^  ran  riot  when  the  East  Roman 
Empire  had  become  byiantiniied,  until  by  tbe  middle  ages  there 
was.— lo  quote  Seldeo—  "  nich  inaovatioa  of  titles  a*  made  the 
dlgnilli*  of  the  empirt  alnosl  ridiculout  in  thoaa  strangs  artd 
aflecled  compoand*."* 

From  the  Byiantine  court  that  ot  tbt  FranUsh  crapcrars  ot 
Ihe  West  largely  borrowed  Its  loims,  and  this  again  set  Iha 
fashion  for  the  courts  o(  tesaei  potentates.  To  Ibi)  aoiuce,  then. 
are  due  tbt  honoraiy  attributes,  if  not  in  all  cases  tbe  tKles,  a( 
the  sovereigns  of  modem  Europe.  Througboot  tbe  midrUe  ages, 
indeed,  there  was  no  rigid  dsssificatian  of  the  abstract  atlributiA 
(bighnes*,  eminence,  exceUency,  honour  aiul  the  like)  addreMed 
in  tbe  second  and  third  pemons  to  sovereigns  or  other  dignitaries. 
These  depended  very  much  on  the  fancy  of  secretaries  eager  to 
display  their  Laiinlly— or  even  a  imattering  of  Greek— by 

'  E.r.  StbaOKnlnr.  mniiioaiided  oT  tifiirth  Augustus}  and 
vmlr  (to  rule),  or  f«-"^ — ' 
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deviling  new  lonns.^  It  wu  not  until  "the  17th  oentuxy  that 
they  became  fixed,  under  the  influence  mainly  of  the  newly 
organized  international  diplomatic  service  (see  Dzplomacy) 
But  meanwhile  they  had  developed  from  the  amplidty  of  the 
early  feudal  age'  into  a  Byzantine  pomposity,  the  exuberance 
of  which  bored  even  the  ceremonious  court  of  Spain  into  a  free 
use  of  the  pruning  knife*  Honorary  styles  are,  for  the  rest, 
now  mere  stereotyped  formulae;  the  words  that  compose  them 
have  become — to  use  Emerson's  phrase —  "  polarized  "  and 
deprived  of  meaning.  Not  otherwise  could  a  German  joumahst, 
late  in  the  xgth  century,  have  recorded,  without  exciting 
surprise,  that "  to-day  their  All-highest  majesties  went  to  church 
to  give  thanks  to  the  Highest.'' '  The  same  is  more  or  less  true 
of  flJl  titles.  \  They  are  traditional,  and  are  mainly  valued  for 
this  reason. V*^  An  imaginative  person  might  devise  a  dozen 
styles  in  themselves  better  fitted  to  express  the  peculiar  eminency 
of  a  successful  money-lender  or  a  wealthy  brewer  thai?  the  feudal 
title  of  barbn,  or  than  that  of  knight  to  indicate  the  qualities 
of  a  Radical  apostle  of  the  gospel  of  *'  peace  at  any  price."  But 
the  instinct  in  these  matters  is  to  put  new  wine  into  old  bottles; 
and,  on  the  whole,  the  bottles  bear  the  strain.  The  process  is, 
indeed,  very  old.  William  Harrison,  in  his  inimitable  style,  has 
left  a  description  of  it  in  the  z6th  century  (see  Gentuxan),  and 
it  was  older  far  than  his  day.  In  all  ages  the  new  nobility  has 
been  looked  down  upon  by  the  old;  but  the  ancient  titles  have 
always  in  the  end  adapted  themselves  to  their  new  users.  Long 
before  the  bourgeois  age  was  dreamed  <^,  dukes  as  such  had 
ceased  to  "  lead  "  {ducere)^  marquesses  to  gpard  the  "  marches," 
RUlcn  to  "  ride,"  and  no  one  marked  the  incongruity  of  their 
styles.  The  process  is  but  continued  if,  for  instance,  in  the  20th 
century  the  title  of  baron- often  suggests,  not  the  feudal  power 
of  the  sword,  but  the  international  power  of  the  purse. 

Titles  have  therefore  in  themselves  a  world  of  historical 
significance.  In  some  the  significance  is  obvious,  the  history 
comparatively  recenL  In  others  the  significance  is  veiled  under 
obscure  etymologies,  which  carry  us  back  to  the  very  beginnings 
of  social  life.  We  find  in  these  words,  too,  most  singular  con- 
trasts of  fortune.  Caesar,  a  nickname  (caesaries)  given  to  some 
long-haired  Roman,  grows  into  a  surname  which  the  founder 
of  Che  empire  chanced  to  bear,  and  so  remains  to  this  day  the 
title  of  German  kaisers  and  Slavonic  tsars,  of  the  king  of  England 
as  Kaisar-i-Hind  and  of  the  sultan  of  Turkey  as  Kaisar-i-Rum. 
The  first  of  the  German  Caesars  bore  the  name  of  Karl,*  which  in 
itself  means  no  more  than  "  man  "  and  in  English  speech  has 
sunk  to  the  base  meam'ng  of  "  churl  "  (see  Chakles);  for  the 
barbarians  beyond  the  eastern  borders  of  his  empire,  the  Slavs 
and  Magyars  who  felt  the  weight  of  his  arm,  his  name  became 
identified  with  hb  office,  and  remains  to  this  day  in  the  sense  of 
"  king  "  (Mag.  Kirdly,  Slav.  Krai,  Russ.  Korol).*  On  the 
other  hand,  we  have  the  contrary  process.  The  proud  title 
of  "  coiint  of  the  stable,"  once  borne  by  the  highest  official  of 
the  Byzantine  court,  is  now  associated  in  the  public   mind 

*  The  papal  chancery,  however,  seems  easiy  to  have  established 
definite  rules.  Those  sovereigns  who  had  special  titles,  bestowed 
or  recognized  by  the  pope,  suCh  as  "  Most  Catholic  King  "  (Spain) 
or  "  Most  Christian  King  "  (Fiance),  were  so  addressed,  vine  rest 
were  "Illustrious"  (iUtuires), 

■  The  only  title  of  mere  honour  would,  e.e.  in  the  I2th  century, 
seem  to  tove  been  dominus  {Sire^  Lord),  wjiich  in  the  Anglo-Norman 
poem  of  GuiUaume  U  MarSsehal  u  applied  to  any  one  oibirth,  from 
the  king's  son  of  France  down  to  the  humblest  noble  (see  Six). 
*  '  Bv  the  Pra^matico  de  lot  Hlulosy  corUsias  of  the  8th  of  October 
16^6  Kiiu;  Philip  III.  decreed  that  he  was  to  be  addressed  in  letters 


igegangen 

dem  Hdchsten  ihren  Dank  u.s.w.  The  sentence  is  fixed  in  the  writer's 
memory,  but  the  exact  reference  is  foigotten. 

•  Known  traditionally  as  Chariemagne  (Cdrolus  Maznus,  Kari 
the  Great),  the  unique  Instance  of  a  posthumous  title  of  honour 
being  absorbed  into  a  name.  Modem  English  historians  have 
tended  to  dissolve  this  immemorial  union  in  the  interest  of  historic 
accuracy.  But  "  Charles  "is  only  a  degree  less  conventional  than 
Chariemagne. 

•  A  parallel  case,  but  more  obscure,  of  a  proper  name  developing 
into  a  title  is  that  of  the  curious  title  of  "  Dauphin,"  ultimately 
borne  only  by  the  heir*apparent  to  (he  French  throne  {m  Pavphim). 


mainly  with  bumUe  polictt  offidals.  In   the  United  SUics 
with  the  htimbkst  of  all,  the   village  constable  only   (see 
Constable).    Less  impressive  perhaps  ii  the  fate    of    the 
title  ''valet,*'  which,  once  that  of  a  gentlenuun,  has  sunk 
to  be   that  of  a   *'  gentleman's  gentleman "    (see    Valet). 
The  same  word,  too,  develops  differently  in  different  languages. 
The   German  Kntckt  remains  a  servant;    in   England    the 
cnikt  has  developed  into  the  knight,   just  as  the  serviens 
(servant)  survives  in  the  very  various  modern  uses  of  the 
title  Serjeant  (7  v.).     In  one  exalted  case  at  least  we  cvea 
have  a  title  based  on  m  mistaken  etymological  deduction.    The 
title  "Augustus,"  i.e.  sublime  or  sacred,  used  originally  of 
persons  or  places  consecrated  by  the  auguries,  is  derived  ulti- 
mately. In  a  passive  sense,  frcHn  amgere,  to  increase.    This  led 
to  the  rendering  of  the  Latin  title  "  semper  Augustus,"  borne 
by  the  Holy  Roman  emperors  imtil  x8o6,  in  German  as  "  at  all 
times  augmenter  of  the  empire  "  {zu  aUen  Zeiten  Mehrer  des 
Reicks),  a  style  as  ill-grounded  in  etymology  asit  was  lamentably 
untrue  m  facL^ 

The  fortunes  of  individual  titles  are  outlined  in  the  separate 
articles  devoted  to  them.  Here  it  only  remains  to  discuss  them 
generally  from  the  point  of  view  of  their  classification  according 
to  origin  and  general  character.  Of  the  .styles  that  are  mere 
attributes— like  serene,  honourable,  reverend — enough  has  been 
said;  they  are  but  stereotyped  courtesies.  Most  titles  proper, 
on  the  other  hand,  have  in  their  origins  a  deeper  significance^ 
The  title  king,  for  instance,  recalls  a  remote  time  when  it 
was  borne  by  right  of  kinship,  as  head  of  a  tribe  (see  King). 
Other  titles  recall  that  forgotten  stage  of  society  in  which  it  was 
the  rule  for  age  to  command  and  youth  to  obey:  such  as  the 
French  seipuur,  siuur,  sire,  wumsieur,  numseignair;  the  Italian 
signor,  monsignore;  the  Spanish  seMar,  and  the  English  "  rir,"  all 
derived  from  senior,  "older  ".  (see  MoNSTEtTR  and  Snt),  itself  a 
Latin  translatipn  of  a  type  of  title  which  in  the  Teutonic  Ian- 
guages  appears  to  survive  only  in  the  English  alderman  (f.t.). 
Seigneur,  sire  and  the  rest  developed,  of  course,  into  the  equiva- 
lents, not  of  senior,  but  of  dominus  Gord).  But  the  idea  of  the 
title  originally  must  have  been  the  same  as  that  of  "elder,"  like 
the  Arab  skeikk  (q.v.)  or  the  starostas  and  starshinas  oi  the  Russias 
village  communities;  the  seniores,  in  eariy  feudal  times,  were  the 
full  grown  fighting  men  as  oppMed  to  the  pue^  (boys),  the  tm- 
fledged  squires  and  valets.  Other  titles  are  derived  from  the  idea 
of  command  or  rule:  such  are  those  of  emperor  {q.v.)',  the  Latin 
rex  (regere,  to  rule,  guide)^-wbenCe  the  French  roi,  Italian  ri 
and  the  English  attributive  style  "  royal " — and  from  the  same 
common  Indo-European  root  the  Indian  titles  of  raja  and 
makaraja;  the  title  of  duke  (q.v.)}  the  Latin  dominus,  domina 
(originally,  a  master  or  mistress  in  the  house,  damus),  whence 
the  modem  dome,  madame,  modemwdU,  don  and  d«m\  the 
German  Herr  (cf.  kerrschen^  to  rule);  or,  to  take  an  Oriental 
instance,  that  of  suUan  (Arabic  salat,  to  nde).  Some  titles  again 
are  derived  from  mere  ideas  of  precedence,  l&e  that  of  "piinoe" 
{q.v^,  which  may  be  desaibed  as  the  generic  soverei^  title; 
the  Spanish  title  of  "grandee  "  {q.v.);  or  that  of  "master". 
{q.v.),  which  as  a  title  of  honour  survives  in  Scotland.  Very  rare 
are  the  titles  of  honour  that  have  their  origin  in  the  idea  of 
gentle  birth,  which  indeed,  in  earlier  times,  was  predicated  of  all 
wearers  df  titles  in  Europe.  The  only  modern  equivalent  of  the 
Anglo-Saxon  ettkding  {q.v.)  in  Europe  would  appear  to  be  the 
Austrian  title  of  Bdter,  which  means,  strictly  qieaking,  &6  more 
than  ^'  noble,"  though  it  Implies  a  rank  higher  than  that  of  the 
untitled  Addiger,  The  English  title  "ead"  {q.v.)  has  a  similar 
origin,  but  passed  through  the  stage  of  an  official  style  as  the 
equivalent  of  "  count."  The  word  "  gentleman"  {q.v.)  is  not  a 
title,  imy  more  than  the  French  gentilhomme;  it  is,  ii)  so  far  as  it 
is  used  in  any  definite  sense  at  all,  an  attribute,  Uke  the  German 
kocfneolgeboren  or  the  Russbn  barin — the '  equivalent  of  the 
Latin  generosus,  "  wcU-bom."  In  the  Mahommedan  East  its 
equivaknt,  in  the  sense  of  weO-bom,  is  the  Arabic  title  skerlf, 

V  So  RigDfd.  the  monk  of  St  Denis,  says  in  his  Gesf  of  I^ilip 
Augustus,  king  of  France,  that  he  was  so  styled  after  the  Caesars, 
who  bore  the  name  of  Augustus  became  they  augmented  the  enpira 
Unde  iUe  merits  diettts  eU  Augustus  ab  auUa  refuUico* 
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now  applied  only  to  the  descendants  of  the  Ptophet.  The  most 
characteristic  and  fanvilia^  of  English  titles,  again,  that  of 
'*  lord,"  carries  us  back  to  a  very  primilive  state,  when  the  lord 
was  far  txcdknce  the  *' loaf-warden "  {hlaf-ard,  khf-weard). 
Here  it  may  be  noted  that  the  title  "  lord  "  has  no  foreign 
European  equivalent:  the  German  Hen  (though  Herrenkaus  is 
strictly  House  of  Lords),  the  Italian  sigMr,-  the  Spanish  seA^r, 
the  Slavonic  pan  and  the  Gredt  icbputt  are  all  equivocal,  being 
used  most  commonly  in  the  sense  of  Mr  (Master).  Even  the 
French  do  not  translate  "lord"  by  mortseigneur  (thou^ 
sdgnew  is  strictly  spea)ung  its  equivalent),  and  still  less,  by 
monsieuTt  though  the  andent  custom  has  survived  of  using  the 
latter  colloquially  in  phice  of  all  titles,^  bat  by  tnihrd.  Lastly 
there  are  two  important  European  titles  derived  from  personal 
relations  with  the  sovereign,  though  they  have  long  ceased  to 
have  any  such  connotation.  -Of  these  the  oldest  is  that  of 
**  count/'  which  goes  back  to  the  comity  (companions)  of  the 
early  Roman  emperors  (see  Count);  the  second  Is  "  baron," 
originally  meaning  no  more  than;  "  nuui  "*  and  so,  under  tho 
feudal  system,  the  king's  "men"  poK  exedlmuxf  the  great 
tenants-in-chief  of  the  crown  (see  BaroiO-  In  England  the 
barons  formed  and  form  the  body  of  the  peerage,  "peer"  not 
being  a  title  of  honour,  but  the  description  ojf  a  Status  and 
function  bestowed  by  their  creation  upon  all  barons,  yisoounts, 
earls,  marquesses  and  dukes  (see  Peerage).  In  France,  on  the 
other  hand,  "  peer "  {pw)  was  under  the  old  monarchy  a 
title  of  honour;  for  not  even  all  dukes  were  peen  of  France, 
and  the  style  of  such  as  were,  therefore,  ran  due  et  pair. 

From  the  above  it  wiO  already  have  become  apparent  that 
titles  of  honour,  as  they  now  sunnve  in  Europe,  are  picturesque 
relics  of  the  feudal  system  (see  Feudausm).  In  theory  they  are 
still  territorial,  and  it  is  the  shadowy  suggestron  of  landed  estate 
that  gives,  in  France  and  Germany,  to  the  nobiliary  particles 
de  and  tan  their  mystic  virtue.*  In  Great  Britain  there  has  beei> 
of  late  years  a  tendency  in  the  case  of  some  newly  made  peers 
to  drop  the  affectation  of  territorial  power.  In  the  case  of  some 
titles,  e.g.  Earl  Carrington — this  merely  follows  a  very  ancient 
English  tradition;  even  xmder  the  feudal  system  after  the  Norman 
Conquest  it  was  not  unusual  for  the  great  nobles  to  use  their 
titles  with  their  family  names  or  those  of  their  fiefs  indifferently; 
for  instance,  the  Norman  earls  of  Derby  described  themselves, 
u  often  as  not,  as  Earls  Ferren  (see  Derby,  Earis  of).  Con- 
vention, however,  dictates  that  barons  and  viscounts  should, 
on  creation,  adopt  a  territorial  style.  In  the  case  of  such  titles 
as  Lord  James  of  Hereford  and  Lord  Morley  of  Blackburn,  this 
style  is  adopted  from  the  place  of  birth;  for  which  a  certain 
precedent  might  perhaps  be  pleaded  in  the  medieval  ctistom 
exemplified  in  such  names  for  royal  princes  as  "  John  of  Gaunt " 
or  "  Henry  of  Woodstock."  On  the  other  hand,  there  has  been 
also  a  somewhat  absurd  tendency  to  exaggerate  the  territorial 
styles  by  piling  one  on  the  top  of  the  other.  It  would  be 
invidk>us  to  mention  actual  instances;  but  the  process  may  be 
illustrated  by  the  imaginary  title  of  Baron  Coneyhurst  of  Ockley. 

From  the  fact  that,  as  feudalism  developed,  fiefs  became 
hereditary,  it  comes  that  most  European  titles  of  honour  are 
hereditary.  Knighthood  alone  formed,  in  general,  an  exception 
to  this  rule.  Yet,  in  their  origin,  no  one  of  the  titles  familiar 
to  us  were  descendible  from  father  to  son,  and  the  only  hereditary 
quality  was  that  of  abstract  nobility.  Yet,  by  a  curious  inver- 
sion  of  the  whole  idea  of  titles  of  honour,  an  inherited  title  has 
come  to  be  far  more  valued  than  one  bestowed;*  it  has  the 

>  R4.  Monsieur  de  la  Rochefoucaukl,  for  M.  le  due  de  la  R.    In 

the  United  Kingdom  the  parallel  custom  stops  short  of  dukes.  AU 
other  peers,  from  marciuettes  to  barons,  aie  oommooly  spoken  of 
and  aodrewed  by  the  title  of  lord. 

*  In  Germany  a  distiactioa  is  drawn  between  those  titles  derived 
from  estates  sdll  held  by  the  head  of  the  family  and  those  that 
are  landless.  The  latter  are  simply  "  of  "  (von),  tne  former  are  "  of 
and  at "  {von  und  tu). 

*Thu9  in  the  Ins^uOUms  annexed  to  the  commission  for  the 
selection  of  the  new  order  of  baronetS|  King  James  I.  gives  these 
precedence  over  kntehts,  "'because  this  is  a  Vignity,  which  d»U 
DC  Hereditary,  wherein  divers  circumstances  are  more  considerable, 
than  such  a  Mark  as  li  but  Temporary.'*   (Selden,  ap.  eit,  p.  685.) 


peculiarly  aristoeratic  vbtoe  ncribed  by  Lord  Palmerston  to 
the  most  NoUe  Order  of  the  Garter:  *'  There  is  no  damned  merit 
about  it;"  it  has  the  crowning  quality  that  it  must  needs  be 
the  monopoly  of  the  few.  Hereditary  titles  sink  in  value,  uideed, 
just  in  proportion  as  they  bea>me  common.  In  the  United 
Kingdom  their  value  has  been  kept  vp  by  the  rule  of  primogeni- 
ture: there  can  be  only  one  bearer  of  such  a  title  in  a  sin^ 
generation.  In  France  custom  distributes  the  vari(Mis  titles 
of  a  family  among  all  the  sons,  the  eldest  son,  for  instance,  of  a 
duke  inheriting  his  dukedom,  the  second  son  his  marquisate,  the 
third  his  countship,  and  so  on.  In  Germany  and  Austria  titles 
pass  to  all  the  sons  in  each  succttsive  generation,  though  in 
Pnisda  the  rule  of  primogeniture  has  been  introduced  in  the  case 
of  certain  new  creations  {e.g.  Fibrstt  prince).  The  result  is  that 
eqtiivalent  titles  vary  enormously  in  social  significance  in 
different  countries.  An  attempt  has  been  made  to  estimate 
the  extent  of  this  variation  in  the  case  of  individual  titles  in 
articles  devoted  to  them.  Here  we  need  only  illustrate  the 
argument  by  one  striking  example.  The  Rusdan  title  of 
"  prince  "  {knyaz)  implies  undoubted  descent  from  the  great 
reigning  houses  of  Russia,  Poland  and  Lithuania;  but  the  title 
defends  to  all  male  children,  none  of  whom  is  entitled  to  re- 
present it  par  exeeUence,  There  may  be  three,  or  four  hundred 
princes  bearing  the  same  distinguished  name;  of  these  some 
may  be  great  nobles,  but  others  are  not  seldom  found  in  quite 
humble  capacities— waiters  or  droshky-driveis.  The  title  in 
itself  has  little  social  value. 

In  the  countries  east  of  the  maxdies  of  the  old  Empire,  i^. 
Hungary  apd  the  Slav  lands,  existing  titles  are  partly  developed 
from  the  native  tradition  (feudal  in  Hungary,  Bohemia  and 
Poland;  autocratic  and  Oriental  in  Russia  and  the  lands  of  the 
Balkan  peninsula),  partly  borrowed  from  the  West,  like  that  of 
grif  (count)  in  Hungary  and  graf  in  Russia.  Just  as  in  autocratic 
Russia  the  sole  indigenous  title  of  honour  (knyas)  is  associated 
with  royal  descent,^  so  in  the  Mahommedan  East  there  are, 
outside  the  reigning  families,  no  hereditary  titles,  except  that 
of  skerff,  already  mentioned.  In  India  the  hereditary  styles  of 
certain  great  Mahonunedan  nobles  are  exceptioni.  Uiat  prove 
the  n^e;  they  represent  reigning  families  whose  re^  has  been 
absorbed  In  the  impoial  government,  and  they  are  still  reigning 
princes  in  Hm  sense  in  which  the  heads  of  German  mediatixed 
houses  are  so  described  (see  Mzoiatuation).  For  the  rest,  the 
titles  of  Oriental  princes  follow  mnch  the  same  gradation  as 
those  of  the  West.  As  caliph  (7.9.),  or  vicar  of  the  Prophet,  the 
Ottoman  sultan  is  in  Islam  the  equivalent  of  the  pope  in  Roman 
Catholic  Christendom;  his  imperial  dignity  is  signified  by  the 
Persian  title  of  padiskah  Oord  king),  his  function  as  leader  of  a 
militant  religion  by  the  style  of  "  oonunander  of  the  faithful " 
(see  Amir).  Shdh  is  in  Persia  the  equivalent  of  king;  the  style 
of  skah-snshah,  king  of  kings,  recalls  the  days  of  the  Persisn 
"  great  king  "  familiar  u&  the  Old  Testament.  Kkan  (prince) 
and  amir  (commander,  lord)  are  other  Eastern  sovereign  titles. 
Pasha  and  bey,  originally  exclusively  military  titles,  are  now  used 
also  as  civilian  titles  of  honour,  but  they  are  not  hereditary. 
When  the  pashalik  of  Egypt  was  made  hereditary  the  situation 
was  ultimately  regularized  by  bestowing  on  the  pasha  the  Persian 
title  of  khedive  (g.v.).  In  the  Far  East,  Japan  has  adopted 
a  system  of  titles,  based  on  her  ancient  feudal  hierarchy,  which 
closely  corresponds  to  that  of  Europe  (see  Japan).  China,  on 
the  other  hand,  stands  apart  fai  the  curious  custom  of  bestowing 
titles  on  the  ancestors  of  persons  to  be  honoured,  and  in  making 
them  hereditary  only  for  a  Kmited  number  of  generations  (see 
China:  Social  Cusionu).  In  Europe  such  posthumous  honours 
are  rendered  only  in  Uie  case  of  saints  (see  Canonization). 

Of  ecdeuastical  titles  of  honour  it  can  only  be  said  that  they 
tend  to  an  even  greater  exaggeration  than  those  bestowed  on 
secular  dignities.  The  swelling  st^es  of  the  Eastern  patriarchs 
are  relics  of  the  days  when  Rome,  Constantim^le,  Antioch, 
Alexandria  and  Jerusalem  were  vying  with  eadi  other  for 
precedence  (see  Cburcb  History  and  PATRiAfCH)«    The  style 

*  The  desiflfnatioo  barin  (boySna,  boyar)  is  not,  propeny 
a  title,  but  tne  equivalent  of  *'  gentiemaii.'* 
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of  tbe  bishop  o(  Rome,  who  alone  In  the  Wetteni  Chiirch  reUins 
the  name  of  popc«  includes  the  old  Ronaan  titles  of  ponlifex 
maximus  and  pater  patriae^  and  always  In  his  ugnatures  the 
proudly  humbie  phrase  "  ^ve  of  the  slaves  of  God  "  isenus 
urvorum  Dei)f  based  on  Matt.  xx.  27  (see  Pops).  Of  ecclesiasti- 
cal titles  those  expressing^  orders  and  no  more — ^priest,  deacon, 
sub-deaoon  and  the  rest—are  never  honorary  (Prester  John, 
f .«.,  is  a  shadowy  medieval  exception).  Those  expressing  office, 
whether  in  the  Church  at  large  (patriarchy  archbishop,  &c.), 
or  in  the  papal  court  («.<.  protonotaiy),  are  often  merely 
honorary.  That  of  bishop  even  became  for  a  time,  after  the 
Reformation,  a  title  borne  by  certain  seoilar  princes  (see 
Bishop).  ''Cardinal,"  which  with  the  predicate  Eminence 
iq.v,)  is  now  reserved  for  the  princes  of  the  Roman  Church,  was 
at  one  time  the  honorary  style  of  the  chief  clergy  of  great 
cathcdraJs  generally  (see  Cardinal).  "  Abbot,"  the  official  title 
of  the  head  of  the  monastery,  has  also  in  several  languages  {e.g. 
tbe  French  abbf)  come  to  be  used  as  a  purely  honorary  title 
(see  Abbot).  For  tbe  honorary  styles  of  the  clergy  in  the  English- 
speaking  countries,  see  the  articles  Rsvereno,  Vicar,  Rector, 
Canon,  Dean.  As  lor  the  airhdeacon,  it  is  only  in  the  Church 
of  England  that  be  can  be  still  defined  as  "  one  who  performs 
archidiacooal  functions";  elsewhere,  if  he  epusts  at  ail,  he  is 
purely  titular  (see  Archdeacon). 

Among  titles  of  honour,  finally,  may  be  reckoned  honorary 
degrees  bestowed  by  universities,  the  pope,  and  in  England  by 
the  archbishop  of  Canterbury.  Any  degree  may  be  bestowed 
honoris  cdusd.  The  universities  of  Oxford  and  Omnbridge 
thus  regularly  bestow  the  degree  of  D.D.  (doctor  of  divinity) 
on  those  of  their  4ilumni  who  become  bishops.  It  is  also  the 
custom  to  bestow  honorary  degrees  at  the  yearly  "  Commemora- 
tion "  (generally  D.C.L.,  doctor  of  dvil  law,  at  Oxford  ;  LL.D., 
doctor  of  laws,  at  Cambridge)  on  a  selected  list  of  eminent 
personages.  The  right  of  the  archbishop  of  Canterbury  to  confer 
degrees  honoris  causa,  known  as  "  Lambeth  degrees,"  is  sup- 
posed to  be  derived  from  one  of  his  powers  as  Ugatus  naiiu  of 
the  pope,  which  survived  the  Reformation.  An  attempt  was 
made  by  some  of  the  Swiss  reformers  of  the  x6th  century  to 
abolish  decrees.  They  were  certainly  "  popish  "  in  their  origin, 
and  others  besides  Herbert  Spencer  have  objected  to  them  as 
misleading,  since  they  are  by  no  means  necessarily  a  hall-mark 
of  learning.  They  tend,  however,  to  multiply  rather  than  to 
decrease  in  number,  and  in  England  some  criticism  has  been 
aroused  by  the  growing  custom  in  certain  quarters  of  assuming 
degrees  (notably  that  of  D.D.)  granted  corruptly,  or  for  wholly 
insufficient  reasons,  by  cntain  so-called  "  universities," 
notably  in  the  United  States.  For  a  list  of  the  degrees  of  the 
principal  universities  and  their  hoods,  see  UNiVERSiTXES,aJ/ii. 

The  history  of  man^  peerage  and  other  titles  ii  outUned  in  the 
articles  on  historic  families  in  this  work.  For  British  peerage  titles 
the  standard  work  is  G.  E.  C.  (okayneVs  Compute  Peerage  Tist  ed.^ 
8  vols.,  1887;  new  ed.,  vol.  i.,  1910).  For  baronets  and  otners  see 
the  manuals  of  Burke  and  Debrett.  The  standard  authority  for  the 
royal  houses  and  "  high  nobility  "  of  Europe  is  the  Almanack  de 
Gotha^  published  yearly.  See  also  the  article  Nobiuty,  and  for 
further  references  the  authorities  attached  to  those  on  individual 
titles,  «.g.  Count.  (VV.  A.  P.) 

TITMOUSE  (O.  Eng.  most  and  tyimase,  Ger.  Meise,  Swed.  mer, 
Du.  mees^  Fr.  misangt),  the  name '  long  in  use  for  several 
species  of  small  English  birds,  which  are  further  distinguished 
from  one  another  by.  some  characteristic  appellation.  These  go 
to  make  up  the  genus  Parus  of  Linnaeus,  and  with  a  large 
number  of  other  genera  form  the  Passerine  family  Paridae. 
Titmice  are  usually  non-migratory,  and  the  genus  Parus  occupies 
most  of  the  globe  except  South  America  and  the  Australian 
region  east  of  Lombok  and  Flores. 

>  The  prefix  **  tit  *'  by  heedless  writers  often  used  alone,  thou^ 
equally  ptoper  to  the  tklark  (see  Pipit),  is  periwps  cognate  with 
the  Greek  rN<s,  which  originally  meant  a  small  chirping  bird  (^Ann. 
NaL  Hist.tAXh  series,  vol.  x.  p.  227),  and  has  a  diminutive  form  m  the 
Icelandk:  Titlingur— the  English  or  at  least  Scottish  titling.  It  is 
by  false  analogy  that  the  plural  of  titmouse  is  made  titmice;  it 
should  be  cUmouses.  A  mckname  is  very  often  added,  as  with 
many  other  familiar  English  buds,  and  in  this  case  it  is  "  torn." 


Among  tlie  more  common  European  and  Ei^lish  forms  tbe  firtt 
to  be  mentioned  is  that  called,  from  its  comparatively  large  size, 
the  great  titmouse,  P.  major,  but  known  also  in  many  parts  as  the 
oxeye.*  conspicuous  by  its  black  head,  white  cheeks  and  yellow 
breast,  down  which  runs  a  black  line,  while  ia  spring  the  oock 
makes  himself  heard  by  a  loud  k>ve-note  that  resembles  the  noise 
made  in  sharpening  a  saw.  It  is  widely  distributed  throughout 
the  British  islands  and  over  neariy  the  whole  of  Europe  and  northern 
Asia.  The  next  b  the  blue  titmouse,  bluecap  or  nun,  P.  coer^dens, 
smaller  than  the  last  and  more  common.  Its  names  are  »  chaiacser- 
istic  as  to  make  any  deacripuon  needless.  A  third  common  species, 
but  not  so  numerous  as  either  of  the  foregoing,  \%  the  coal-titmouse. 
P.  ater,  distinguished  by  its  black  cap,  white  checks  and  white  nape. 
Some  interest  attaches  to  this  species  because  of  the  dNferrnce 
observable  between  the  race  inhabiting  the  scanty  icmnams  of  Uie 
ancient  Scottish  forests  and  that  which  occurs  throughout  tbe  rest  of 
Britain.  The  former  is  more  brightly  tint^  than  the  latter,  having  a 
clear  bluish-grey  mantle  and  the  lower  part  of  the  back  greenish, 
hardly  either  of  which  colours  are  to  be  seen  in  the  seme  parts  of 
more  southern  examples,  which  last  have  becR  described  as  forming 
a  distinct  species.  P.  britannicus.  But  it  is  to  be  observed  that  the 
denizens  of  the  old  Scotch  fir-woods  are  nearly  midway  in  coloration 
between  the  dingy  southern  birds  and  those  which  prevail  over  the 
greater  part  of  the  continent  of  Europ^^  It  would  therefore  aecfti 
unreasonable  to  speak  of  two  species  onkyi  there  riiould  be  either 
three  or  one,  and  the  latter  alternative  is  to  be  preferred,  provided 
the  existence  of  the  local  races  be  duly  recognized.  Much  the  same 
thing  is  to  be  noticed  in  the  next  species  to  be  mentioned,  the  marsh- 
titmouse,  P.  falustris,  which,  sombre  as  is  its  plumage,  is  subject 
to  considerable  local  variation  in  its  very  extensive  range,  and  ha» 
been  called  P.  borealis  in  Scandinavia,  P.  aipcstris  in  the  Alps,  and 
P.  lugubris  in  south-eastern  Europe,  to  say  nothing  of  forms  lilce 
P.  batcaiensis,  P,  camchatkensis  and  others,  whose  names  denote 
its  local  variations  In  northern  Asia,  while  no  great  violence  is  exer-. 
cised  if  to  these  be  tScked  on  P.  atricapiila,  with  several  geographical 
races  whkh  inhabit  North  America.  A  fifth  British  species  is  the 
rare  crested  titmouse,  P,  cristalus,  only  found  in  limited  districts 
in  Scotland,  thoiigh  common  enough,  especially  in  pine*woods,  in 
many  parts  of  Europe. 

In  additbn  to  species  of  Parus,  North  America  possesses  two 
peculiar  genera  of  tits — PsaUriparus  and  Auripatus.  During  the 
greater  part  of  the  year  the  various  species  of  the  genus  Parus 
associate  in  family  parties  and  only  break  up  into  pairs  at  the 
beginning  of  the  breeding  season.  The  nests  are  neariy  always 
placed  in  a  hollow  stump,  and  consist  of  a  mass  of  moss,  feathers 
and  hair,  the  last  being  worked  almost  into  a  kind  of  felt.  Thereon 
the  eggs,  often  to  the  number  of  eight  or  nine,  are  laid,  and  these 
have  a  translucent  white  shell,  freckled  or  spotted  with  rust  colour. 
The  first  plunuige  of  the  young  closely  resembles  that  of  the  parenu; 
but,  so  Car  as  is  known,  it  has  always  ajyellower  tinge,  yrecw  apparent 
on  the  parts,  if  there  be  such,  which  m  the  adult  are  white.  Few 
birds  are  more  restless  in  disposition.  Most  of  the  European  species 
and  some  of  the  North  American  become  familiar,  haunting  the 
neighbottihood  of  houses,  especially  in  winter,  and  readily  availing 
themselves  of  such' scraps  of  food,  about  the  nature  of  which  they 
are  not  particular,  as  they  can  get.*  By  gardeners  every  titmouse 
is  generally  regarded  as  an  enemy,  for  it  is  supposed  to  do  infinite 
damage  to  the  buds  of  fruit-trees  and  bushes;  but  the  accusation 
is  wholly  false,  for  the  buds  destroyed  are  always  found  to  be  those 
to  which  a  grub— the  bird's  real  object— has  got  access,  so  that  there 
can  be  little  doubt  that  the  titmouse  is  a  great  benefactor  to  the 
horticulturist. 

Akin  to  the  genus  Parus,  but  In  many  respects  differing  from  it, 
is  Acredula,  containing  that  coriouMooking  tNrd  the  Ions-tailed  or 
bottle  titmouse,  with  many  local  races  or  species.  The  bird  itself, 
having  Its  tail  longer  than  its  body,  is  unlike  any  other  found  in  the 
northern  hemisphere,  while  its  nest  is  a  pcricct  marvel  of  construc- 
tion, being  in  shape  neariy  oval,  with  a  small  hole  in  one  side.  The 
exterior  b  studded  with  pieces  of  lichen,  woriecd  into  a  6rm  texture 
of  moss,  irool  and  spiders'  nests,  and  the  inside  is  profusdy  lined 
with  soft  feathers— 4^70  having  been,  sa^s  Macgilivray,  counted 
in  one  example.  Not  inferior  in  beauty  or  ingenuity  is  the  nest  built 
by  the  penduline  titmouse,  AegjUhalus  pendulinus,  of  the  south  of 
Europe,  which  differs,  however,  iH>t  merely  in  compoairion,  but  in 
being  suspended  to  a  bough,  while  the  former  is  neariy  always  placed 
between  two  or  more  braiKhes. 

The  80<alled  bearded  titmouse,  Panurus  biarmicus,  has  habits 
wholly  unliks  those  of  any  of  the  forsgoing,  and  is  now  placed  in 

*  The  signification  of  this  name  is  obscure.  It  may  perhaps  be 
correlated  with  a  Su-edlsh  name  for  the  bird — Taltoxe. 

■  Persons  fond  of  watching  the  habits  of  birds  may  with  little 
trouble  provide  a  pleasing  spectacle  by  adopting  the  plan,  practised 
by  the  late  A,  E.  Knox,  oihanging  a  lump  of  suet  or  tallow  by  a  short 
string  to  the  end  of  a  flexible  rod  stuck  aslant  into  the  ground  close 
to  the  window  of  a  sitting-room.  It  i»  seldom  long  before  a  titmouse 
of  some  kind  finds  the  dainty,  and  once  found  visits  are  made  to  it 
until  every  morsel  is  picked  off.  Tlie  attitudes  of  the  birds  as  they 
cling  to  the  swii^ing^  lure  are  very  diverting,  and  none  but  a  titmouse 
can  succeed  in  keeping  a  foothold  upon  it. 
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A  «et»nte  l^sserim  ftmiljr— l^nuridae.  It  w»s  formeHy  foaml 
]ii  many  part*  of  Eneland.  especially  in  the  eastern  counties,  where 
it  bote  tne  name  ofreed'pheasant:^  but  through  the  draining  of 
meres,  the  destruction  of  reed-beds,  and  the  rapacity  of  collectors 
it  now  exists  in  few  localities.  It  is  a  beautiful  little  bird,  of  a  bright 
tawny  colour,  variwated  with  black  and  whiter  while  the  cock  is 
further  distinguished  bv  a  bluish  grey  head  and  a  black  tuft  <A 
feathers  on  each  side  ol  the  chin.  Its  chief  food  seems  to  be  reed- 
seeds  and  the  smaller  kinds  of  fresh-water  molluscs,  whkh  it  finds 
among  the  reed-beds  it  seldom  ^its. 

The  general  affinities  of  the  Faridae  seem  to  lie  nttber  with  the 
Sittidac  (see  Nuthatch)  and  the  tree<reepttn.  (A.  N.) 

TIT1IS>  one  of  the  companions  of  St  Paid,  ivasof  Greek  onf^ 

(Gal.  ii.  3) ,  and  was  perhaps  a  native  of  Asia  Minor.   He  appeals 

to  have  been  among  the  apostle's  earliest  converts,  being  first 

mentioned  (Gal.  ii.  i)  as  having  accompanied  Paul  and  Barnabas 

to  Jerusalem  (cf.  Acts  xv.  2)  "  to  represent  the  success  of  the 

Pauline  gospel  outside  Judaism."   Here  the  conservative  secticm 

demanded  that  he  should  be  ciKumcised;  but  Paul  successfully 

opposed  tbis  (see  Paul).     Subsequently  he  came  into  dose 

connexion  with  the  Achaean  churches  and  cspeciany  with 

Corinth,  bearing  letters  from  P&ul  and  being  charged  with 

promoting  iht  proposed  collection  for  poor  Christians  in  Judaea. 

In  these  matters  he  proved  himself  a  tnisty  lieutenant,  winning 

the  esteem  of  the  Corinthians  by  his  zeal  and  disinterestedness. 

The  liberality  which  a  generation  later  was   recognized   by 

Clement  of  Rome  as  a  traditional  virtue  of  the  Corinthian  Church 

owed  its  inception  to  Titus.   In  the  epistle  with  which  his  name 

is  associated  he  is  represented  (Tittis  i.  5)  as  having  been  left  by 

Paul  in  Crete  to  "  set  in  order  the  things  that  are  wanting,  and 

ordain  elders  in  every  city."    He  is  expected  afterwards  to  John 

Paul  at  Nicopolis  <iii.  r?).    In  2  Tim.  iv.  10  he  is  spoken  of  as 

having  gone  (perhaps  on  a  mission)  to  Dalmatia.  Tradition, 

obviously  resting  on  the  Epistle  to  Titus,  has  it  that  he  died  fai 

Crete  as  bishop  at  an  advanced  age;  another  line  connects  him 

with  Venice.    Attempts  to  make  him  the  author  of  the  "We" 

sections  in  Acts  and  to  include  him  in  the  seventy  disciples  are 

futile.    There  is  more  to  be  said  for  the  suggestion  that  he  was 

the  brother  of  St  Luke. 

See  A.  Sottter  and  E.  P.  Boys-Smith  in  TTie  Expository  Times, 
xviiL  205,  335,  380. 

TITUS,  THE  EPISTLE  TO,  in  the  New  TesUmcnt,  an  epistle 
which  purports  to  have  been  written  by  Paul  to  Titus  (i.  1-4), 
who  is  in  charge  of  the  local  churches  at  Crete  '(i.  5).  The 
younger  man  is  reminded  of  the  qualifications  which  he  is  to 
insist  upon  in  officials  (i.  5-16),  in  view  of  current  errors,* 
doctrinal  and  moral.  The  genuine  teaching,  or  **  sound  doc- 
trine," which  he  is  to  propound  (ii.  i,  seq.),  is  then  outlined,  with 
regard  to  aged  men  and  women,  younger  men  and  -  slaves 
especially.*  After  a  postscript  (lii.  8-11),  reiterating  the  counsels 
of  the  letter,  with  particular  reference  to  the  outside  public, 
some  personal  notices  arc  briefly  added  (iiL  12-13),  ft^i  ^^ 
some  final  exhortations,  the  epistle  ends. 

The  origin  of  Christian  missions  fn  Crete  is  obscure.  A  strong 
Jewish  element  existed  among  the  population  (cf.  i.  13  seq.,  iii.  9), 
which  explains  the  particular  hue  of  the  local  heresies  as  well  as, 
perhaps,  the  initial  cITorts  of  a  Christian  propaganda  (cf.  Acts 
fi.  11).  The  geographical  situation  of  the  island  also  favoured  an 
early  introduction  of  the  new  faith.  **"  Crete  was  a  great  winter- 
ing place  "  for  vessels  (cf.  Acts  xxvii.  12  seq.)  working  their  alow 
way  to  Rome  along  the  southern  coast  of  the  Mediterranean,' 40 
that  the  possibility  of  Jewish  Christian  evangelists  having 
reached  it  before  long  b  to  be  granted  freely. 

*  The  common  names  given  to  this  bird  are  id  very  inapplicable 
that  it  is  a  pity  that  "  sUcrcIla  "  (from  sUtr,  an  osier)  bestowed  upon 
it  by  Sir  T.  Browne,  it*  orictnal  discoverer,  cannot  oe  restored.  • 

•  On  the  somewhat  harsh  estimate  of  the  .Cretans  in  i.  la  see 
Dr  J.  Rendd  Harris  xnExposUor  (7th  series.  voL  it.  pw  309  seq,).  The 
other  features  noted  in  the  epistle,  their  turbulence,  drunkenness 
and  greed,  all  happen  to  be  verified  in  the  pages  of  ancient  writers 
like  Polybius. 

*  On  the  sub- Pauline  tone  of  iii.  5  cf.  SokoTowski's  Ceist  und  Lehen 
bet  Paviiu  (1903).  p.  108  seq. 

•  Cf.  W.  M.  Ramsay:  Pauline  and  other  Studies  (1907).  p.  76, 
Hocnnickc's  Das  Judenchristentum  (1906),  p.  1 56 seq.,  and  Hamack  s 
ifisstcn  and  Expansion  of  Christianity,  ii.  22^2y>  (and  ed.,  1908). 


It  b  more  difficult  to  determine  when  Paul  can  have  vnited 
the  island  and  left  Titus  behind  him.  Attempts  have  been  made 
to  find  a  setting  for  the  epistle  within  the  apostle's  life  previous 
to  hb  Roman  imprvonment  (as  recorded  in  ^xX3ki^  but  by  common 
consent*  it  b  now  held  that  the  epistle  (if  written  by  the  apostle) 
must  fall  later,  diuring  the  period  of  missionary  enterprise  which 
b  supposed  to  have  followed  hb  release  from  the  first  captivity. 
Like  the  epbtles  to  Timothy,  the  Epbtle  to  Titus  thus  betongs 
to  a  phase  of  the  apostle's  life  for  which  we  possess  no  other 
contemporary  evidence.  The  second  imprisonment  of  Paul, 
alter  a  period  of  freedom  following  hb  acquittal,  b  an  hbtorical 
faypothesb  (cf .  the  statement  in  Steinmetz's  Die  nmterSm.  Cefan- 
gensckaft  des  PaulvSt  p.  46  seq.),  which  b  absolutely  essential 
to  the  Paulin.e  authorsl^  of  the  pastorals.  It  b  indeed  supported 
by  several  critics  who  reject  the  Utter,  just  as  it  b  occasionally 
rejected  by  advocates  of  Ui«r  authenticity.  But,  upon  the  whole^ 
such  evidence  from  early  tradition  as  can  be  adduced  from  the 
2nd  century  seems  no  more  than  an  expansion  of  Paul's  language 
in  Rom.  zv.  24,  sS.  The  pastonUs  theiiselves  never  mention 
any  mission  in  Spain.  Spanish  tradition  b  silent  on  the  fact, 
and  the  allusion  to  the  "  west"  (in  Clem.  Rom.  v.)  can  be  inter- 
preted at  least  as  fairly  of  Rome  as  of  Spain.  The  entire  problem 
b  not  without  its  difficulties  still,  after  all  the  research  lavished 
upon  it,  but  the  probabilities  seem  to  converge  upon  the  conclu- 
sion that  Paul  was  never  released  from  hb  imprisonment,  and 
consequently  that  he  never  revisited  the  East. 

The  internal  criticism  t^  the  epistle  starts  from  t  7-^  which  b 
jpJMtdy  aa  interpolation,  perhaps  from  tite  nsargin,  upon  the  qualifica- 
tions of  episcohoi.  On  the  other  hand  a  passage  like  iii.  12-13  is 
indubitably  a  Pauline  fragment,  and  the  problem  for  the  critic  b 
to  determme  whether  in  the  epistle  as  a  whole  we  have  a  redacted 
and  interpolated  edition  of  what  was  originally  a  note  from  the 
hand  of  Paul,  or  whether  the  epistle  drew  upon  some  Pauline  tradi- 
tion (connecting  Titus  with  Crete)  and  material,  and  was  afterwards 
interpolated  at  1.  7-9.  The  latter  hypothesis  seems  more  probable, 
upon  the  whole,  although  there  b  little  to  choose  between  the  two. 
The  substantially  Pauhne  character  of  the  epistle,  for  all  practical 
purposes,  b  to  be  granted  upon  either  hypothesis,  for  the  author 
or  the  edjitor  strove  not  unsuccessfully,  upon  the  whole,  to  reproduce 
the  Pauline  ^)irit  and  tradition.'  The  older  notion  that  the  personal 
data  in  Titus,  or  in  the  rest  of  the  pastorals,  were  invented  to  lend 
verisimilitude  to  the  writing  must  be  eivcn  up.  They  ure  too 
circumstantial  and  artless  to  be  the  work  of  a  writer  idealizing  or 
creating  a  situation.  Thus,  in  the  present  epistle,  a  passage  like 
iii.  12-13  **  palpablv  genuine.  But  it  b  another  question  whether 
other  passages  can  be  added  to  it  («.;.  i.  l  sea.,  5-6,  12-1^,  16. 
iiL  i-^,  1%,  by  Hesae;  i.  1,  4,  .iii.  15,  by  von  Soden;  i.  t-6?,  iii.  1-7, 
by  McOinert),  oi  order  to  reconstruct  a  more  or  less  independent 
note  from  Paul's  own  pen. 

It  seems  improbable  that  Titus  or  any  of  the  pastorals  b  directed 
aeainst  any  one  phase  of  contemporary  heresy.'  The  prohibition 
oi  marriage  (i  Tim.  iv.  3)  was  common  to  Marcion  and  Apelles^  while 
the  injunction  of  fasting*  b  attributed  to  the  Eocsatitea  (Iren.  Adv» 
Haer,  1.  28,  i)  and  toSatuminus  of  Antioch  in  Svria  (ibid.^l.  24,  3), 
the  latter  being  also  credited  with  having  been  the  first  to  introduce 
a  dualism  into  humanity,  which  made  Cod  send  his  Saviour  to 
destroy  the  evil  and  redeem  the  good,  both  classes  having  been 
formed  by  the an^ls  (cf.  Titus  H.  1 1 ;  i  Tun.  iv.  10).  The  exhaustive 
discusnons  on  this  point  (cf.  Bourquin,  pp.  55  seq.)  have  led  most 
scholars  to  ths  conclusion  that  no  one  system  of  2nd<cntury  gnosti- 
cism is  before  the  writer's  mind.  He  is  maintaining  Paul^  r&Ie. 
He  makes  the  apostle  prophen^,  vaguely  of  course,. the  evil  tendencies 
which  were  to  come  upon  the  church;  but  the  internal  evidence, 

*  W.  E.  Bowen,  Professor  Bartlet  (Aposiolic  Age,  pp.  17B  seq.:  cf. 
also  artkrk  on  Pa  in.),  Lisco  ( Vimcula  sanctorum,  1900}  and  Laughlin 
are  the  only  recent  exceptions,  .and  their  conjectural  schemes  are 
mutually  destructive.  The  common  style  of  the  epistles  forbids 
nay  dispersion  of  them  over,  a  term  of  years.  They  stand  or  fall 
togetfaar,  as  critics  of  all  scboob  are  practically  agreed.  The  im> 
possibility  of  placing  them  within  the  period  of  Acts  is  best  known 
by  Hatch,  Bourquin  (pp.  J 0-25),  Bertrand  (23-47)  and  voo  Soden. 

*  The  historical  site  for  iii.  TT-rs.  as  well  as  for  the  tradition  which 
forms  the  setting  of  the  epistks,  is  probably  to  be  sought  in  the  neigh- 
bourhood of  Acts  XX.  3  (so  Krenkel).  Clemen  dates  iii.  12-13  from 
Macedonia  after  2  Cor.  x.-^xiii.,  i.-ix., previous  to  Romans  (ia  a.d.  39).* 

'  Essenism,  blended  with  Ebionitism.  is  the  pkiusibic  conjecture 
of  Schleiermacher,  Neander  and  Mangold,  but  the  Esscises  do  not 
seem  to  have  prohibited  marriage  so  dogmaticany. 

'  AscetKism  was  bound  up  with  the  gnostic  depreciation  of  the 
body.  By  a  natural  rttxSi  It  produced  licentiottsness  of  conduct 
whkh  the  pastorals  hotly  denounce. 
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together  widi  the  nnp08$ibility  of  placing  the  epistles  later  than  the 
first  ten  or  twenty  years  of  the  and  century,  render  it  impracticable 
to  detect  anything  except  incipient  phases  of  syncrctistk  gnosticism 
behind  the  polemical  allusions.  It  was  a  gnosticism  fluctuating 
not  only  in  its  relation  to  the  Church  but  in  its  emphasis  u|>oa  certain 
^ical  and  theosophical  ideas.  One  definite  trait  is  its  Jewish 
chaiactcr  (Titus  i.  lo;  a  Tim.  iii.  t6;  I  Tim.  i.  7,  &c.).  The  errorists 
devdoped  speculations  and  practical  theories  on  the  basis  of  the 
Old  Testament  law,  which  proved  extremely  seductive  to  many 
Christians.  But  it  is  diflBcult  to  find  any  hom<M;eneity  in  the  repeated 
descriptions  of  this  seroi^gnostic  phase,  although  now  ana  then 
{e.g.  in  I  Tim.  i.j  acq. ;  Titus  i.  14,  lii.  9)  there  are  suggestions  of  the 
le^ism  which  Cerinthus  advocated.  The  Ophites  are  said  to  have 
not  only  used  myths  but.  forbidden  marriage  and  held  that  the 
resurrection  was  purdy  ^nritual  (Ughtfoot);  this^  however,  is 
probabl;^  no  more  than  an  interesting  coincidepce,  and  all  attempts 
to  identify  the  errorists  definitely  must  be  abandoned.*  The  early 
Fathers  often  indeed  identify  them  with  later  types  of  gnosticism, 
but  this  cannot  be  taken  as  any  sore  due  to  the  author^  meaning. 
They  naturally  found  in  his  prophetic  words  the  anticipation  of 
heresies  current  in  their  own  age. 

Sometimes,  as  in  the  cases  of  the  resurrection  being  allegorized* 
and  marriage  repudiated.*  it  is  feasible  to  detect  distortions  or 
exaggerations  of  Paul's  own  teaching,-  against  which  the  Paulintst 
of  the  pastocals  puts  in  a  caveat  and  a  corrective.  But  these  some* 
what  indiscriminate  denunciations  are  certainly  not  what  we 
expect  from  a  man  like  Paul,  who  was  an  uncommonly  clear-headed 
dialectician  "  (McGiifert).  They  partake  of  the  nature  of  a  pastoral 
manifesto,  which  does  not  trouble  to  draw  any  fine  distinctions 
between  the  prindplea  or  motives  of  its  opponents.  The  method 
resembles  that  of  the  First  Epistle  of  Jfohn,  tor  although  the  errorists 
attacked  in  the  latter  manifesto  are  not  those  of  the  pastorals,  and 
although  the  one  writer  eschews  entirely  the  inner  authority  oi  the 
Spirit  which  the  other  posits,  the  same  anti-gnostic  empbaaw  on 
practkral  rdigion  and  stereotyped  doctrine  is  fdt  in  both. 

Literature. — ^Special  monographs  on  Titus  have  been  written 
by  Jerome,  Casper  Cnicigcr  {Exppsitio  hrevis  etfamiliaris,  1542). 
Mosheim  {Erkl&rungdes  Brief s  an  TiL,  1779),  and  Kuinocl  (Expltcalio 
episU  Patui  ad  Titum^  1812).'  Commonly,  however,  the  epbtle 
has  been  edited  and  criticized  along  with  the  epistles  of  Hmothy. 
The  ablest  recent  editions  arc  by  B.  Wdss  Qn  Meyer's  Commeniar, 
7th  ed.,  1903 ;  full  and  exact),  Wohlenberg  (in  Zann's  Commentar, 
1906),  and  J.  E.  Belser,  the  Roman  Catholic  savant  (1907).  with 
which  may  be  ranked  Wace's  (Speaker's  Commentary,  1886)  and 
J.  H.  Bernard's  (Cambridge  Creek  Testament,  1899)  editions.  All 
these  present  the  conservative  positiou.  On  the  other  side.  Von 
Soden  s  Hand'Commentar  (snd  ed.,  189^)  and  Franz  Koehlcr's 
po^Xa^TComtmnXsinc&Die  Schriflendes  N.  T.  (1906)  are  most  notable. 
Bnd  English  notes  are  furnished  by  Horton  (Ceniury  Bible,  1901, 
from  Zahn's  standpoint)  and  J.  P.  Lilley  fEdinburgh,  1901).  Of 
the  older  editions,  the  most  valuable  are  HQ^aenreich's  {pie  Pastoral' 
brieje,  1826-1828),  Alford's  (3rd  ed.,  1^62),  Huther's  (jrd  ed., 
G6ttingen,  1866),  Bisping's  (1866),  P.  Fairbairn's  (Edinburgh,  1874), 
Ellkx)tt's  (5th  ed.,  1883,  strong  in  exegesis)  and  Knoke's  (in  Langc  s 
Bibd-Werk,  4th  ed.,  1894),  with  Rig^bach's  (in  the  Strack- 
Zdckler  Commentar,  1897;.  Editions  m  English  have  recendy 
been  undertaken  in  the  International  Critical  Commentary  (by  W. 
Lock),  in  the  Expositor's  Greek  Testament  ^y  N.  J.  D.  White),  and 
by  Str  W.  M.  Ramsay.  For  the  patristic  literature  see  Wohlenberg 
(op.  cU.  p.  76). 

For  the  view  that  a  PauKnist  was  the  author,  see  Schlciermacher, 
Ober  den  sogen.  ersten  Brief  des  Patdus  an  den  Tim.  (1807),  which 
really  opened  the  modem  phase  of  critkusm  on  all  three  epistles; 
Baur,  Die- sogenannten  Pastoralbritfe  des  Apostels  Patdus  (183s); 
H.  1.  Holtzmann,  Die  Pastoralbriefe  kritisch  u.  exegetisch  baumdeU 
(18BO),  an  exhaustive  treatment;  Hilgenfeld,  ZeUsckrifl  fikr  die 
xoiss.  Thedogie  (1897),  49  seq.,  61  seq.,  79  seq.;  E.  Y.  Hincks,  Journal 
t4  Btbi..  Literature  (1897),  94-117:  and  Renan,  5.  Paul  xxiii.-liil., 
L'Bglise  chrSlienne,  ch»  v.  The  conservative  poation  is  maintained 
with  varying  confidence  by  C.  W.  Otto,  Die  ^eschichUichen  Verkdlt' 
nisse  der  Pastoralbriefe  (i860) ;  Bcrtrand,  Bssat  eritioue  sur  I'autkenti- 
citi  des  ip.  pastorales  (1888) ;  G.  G.  Findlay,  appenaix  to  Eng.  trans, 
of  Sabatiers  L'Apdtre  Paul,  pp.  341  seq.;  W.  E.  Bowen,  Dates  of 
Pastoral  Letters  (1900) ;  T.  C.  Laiighlin.  The  Pastoral  Epp.  tit  the  Li 
of  one  Roman  Imprisonment  (California,  1905) 
Genuineness  and  Authorship  of  the  Pastoral. EpisHes  (1906). 
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general  studies,  sec  Schenkd's  Bibel-Lexicon,  iv,  393-402;  Sabaticr's 
article  in  Bncy.  des  sciences  rdigjeuses,  x.  250^259;  J.  R.  Boisc^ 

*  Clemen  (Paulus  i.  148)  distinguishes  hroadlv  between  the 
errorists  of  2  Tim.  and  those  controverted  in  the  otner  two  epistles. 
The  former,  he  argues,  ere  in  the  last  resort  liberlinists  and  anti- 
itomians;  the  latter  must  be  regarded  as  ascetic  Judaists. 

*  2  Tim.  ii.  iS.  Paul's  teachmg  about  the  believer  bdn^  already 
risen  with  Christ  gave  a  welcome  nandle  to  the  later  Gnostics.  The 
passage  in  John  v.  28-20  seems  a  correction  of  the  possible  inferences 
whkrh  might  be  diaim  from  such  teaching  jh  Paul  and  in  the  Fourth 
Gospel  itself* 

«Cf.  Von  DobschOU,  CkristiaH  Life  in  the  Primitm  Church 
(pp.  261  seq.). 


The  Epp.  ef  Paul  written  after  he  became  a  Prisoner  (New  York.  1887) ; 
Plumraer,  Expositor's  BMe  (1888);  Bourquin«  Etude  critique  sur 
tes  past.  ipUres  (1890) ;  Harnack,  Die  Chrouologie,  480  seq.,  710-71 1 ; 
Moffatt,  £»<:».  Btb.,  5079-5096,  and  W.  Lock  (Hastings's  Diet. 
Bible,  voL  iv.).  J.  Mr.) 

TITUS,  FLAVIU8  8ABINU8  VESPA8IA1IU8,  Roman  emperor 
from  A.D.  79-8X1  son  of  the  emperor  Vespasian,  was  bom  on  the. 
30th  of  Pecember  a.d.  40  (or  41).  He  was  educated  in  tlw 
imperial  court,  and  thoroughly  aocompliahed:  he  could  speak 
Greek  fluently  and  compose  verses;  he  was  a  proficient  in  music; 
he  could  write  shorthand,  and  imitate  handwriting  so  skilfully 
that  he  used  to  say  that  he  might  have  been  a  most  siictesstf  td 
foiger.  He  was  handsome  and  oommanding,  and  had  a  vigorous 
frame,  well  trained  in  all  the  exercises  of  a  soldier.  As  a  young 
man  he  served  with  credit  in  Germany  and  in  Britain.  Soon  he 
had  the  command  of  a  legion,  and  joined  his  father  in  Syria, 
where  he  took  an  active  part  in  the  Jewish  War.  In  68  be  waa 
sent  by  his  father  to  congratulate  the  newly  proclaimed  emperor, 
Galba;  but,  heating  of  Galba's  death  and  of  the  general  conlusioo 
in  the  Roman  world,  he  returned  to  Palestine*  having  in  the  mcftn- 
time  consulted  the  oracle  of  the  Paphian  Venus  and  received  a 
favourable  answer.  In  the  following  year  Vespasian,  having 
been  proclaimed  emperor,  returned  to  Italy,  and  left  Titus  to 
cany  on  the  siege  of  Jerusalem,  which  was  captured  on  the  8th  ol 
September  70.  On  his  return  to  Rome,  Titus  and  his  father 
celebrated  a  magnificent  triumph,  which  has  been  immorulised 
by  the  so-called  Arch  of  Titus.  He  was  now  formally  assoctalcd 
with  his  father  in  the  government,  with  the  title  of  Caesar,  and 
during  the  nine  remaining  yeam  of  Vespasian's  reign  he  was  la 
fact  emperoc  He  was  anything  but  popular;  he  had  the  character 
of  being  profligate  and  crud.  His  connexion  with  Berenice^ 
the  sister  of  the  Agrippa  of  the  Acts  of  the  A  postles,  also  created  a 
scandal;  both  brother  and  sister  foUowcd  Titus  to  Rome,  and 
were  allowed  to  reside  in  the  imperial  palace.  Public  opinion 
was  outraged,  and  Titus,  though  he  had  promised  Berenice 
marriage,  felt  obliged  to  send  her  back  to  the  East.  Vespasian 
died  in  79,  leaving  his  son  a  safe  throne  and  a  well-fiUed  treasury. 
The  forebodings  of  the  people  were  agreeably  disappointed,  for 
Titus  put  an  end  to  prosecutions  for  high  treason,  and  the 
ddatores  (informers)  were  scourged  and  expelled  from  the  dty. 
He  assumed  the  office  of  pontifex  maximus,  in  order  that  he 
might  keep  his  hands  free  from  blood.  He  forgave  his  brother 
Domitian,  who  more  than  once  plotted  against  his  life,  and  having 
let  a  day  pass  without  bestowing  a  present,  he  exclaimed, 
"  I  have  lost  a  day." 

Titus,  like  his  father,  spent  money  in  adding'to  the  magnifi* 
cence  of  Rome.  The  Flavian  ■  amphitheatre  (later  called  the 
Colosseum)  was  completed  and  dedicated  in  his  reign,  with 
combats  of  gladiators,  shows  of  wild  beasts,  and  representations 
of  some  of  the  great  Greek  naval  battles.  He  gave  the  city 
splendid  baths,  which  surpassed  those  of  Agrippa  and  of  Nero, 
and  supplied  the  mob  with  evezy  kind  of  luxury. 

During  his  reign,  in  79,  occurred  the  eruption  of  Vesuvius 
which  destroyed  Herculaneum  and  Pompeii.  The  emperor 
visited  the  scenes  and  contributed  liberally  to  the  relief  U  the 
distressed  inhabitants.  During  his  absence  a  fire  raged  for  three 
days  at  Rome,  in  which  the  new  temple  of  Jupiter  (^ipilolinus, 
the  library  of  Aujtustus,  and  other  pubUc  buildings  were  burnt; 
then  followed  a  pestilence,  and  Titus  again  assisted  freely  with 
his  purse.  Italy  and  the  Roman  world  were  peaceful  during 
his  reign.  The  only  fighting  was  in  Britain  under  Agricola,  who 
in  the  year  80  carried  the  Roman  arms  as  far  as  the  Tay.  Titus 
died  on  the  13th  of  September  8x.  The  verdict  of  history  is 
favourable  to  him,  but  the  general  feeling  throughbut  the  Roman 
\yorld  was  that  he  had  hwn  fortunate  in  the  briefness  of  his 
reign. 

See  Suetonius,  Titus:  DIo  Cassius  Ixvi.  T8-26;  C.  BeuM,  'Titus 
et  sa  dynastie  (1870);  L.  Double,  VEmperei^r  Titus  (1877);  Mcrivale, 
Hist,  of  the  Romans  under  the  Empire  (ch.  60) ;  H.  Schiller,  Ceschichle 
der  rdmischen  Kaiserzeit,  L  pt.  2. 

TITUS  TATIUS,  in  Roman  legend,  the  Sabine  king  of  Cures, 
who  waged  war  upon  the  Romans  to  avenge  the  rape  of  the 
Sabine  women  (see  Rouuttjs).    After  various  indecisive  conUicU 
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the  latter,  who  had  beoenoe  Bxanaik  matrons,  intervened  and 
prevailed  upon  the  combatants  to  cease  fighting.  A  formal 
treaty  was  then  atranfed  between  the  Romans  and  Sablnes, 
whereby  Romulus  and  Tatius  were  to  be  joint  and  equal  rulers 
of  the  Roman  people.  Rome  was  to  retain  its  name  and  each 
citizen  waa  to  be  ciUled  a  Roman,  but  as  a  community  they  were 
to  be  called  Quirites  (^.t.);  the  Sabines  ^re  to  be  incorporated 
in  the  state  and  admitted  into  the  tribes  and  curies.  After  this 
arrangement  had  lasted  for  five  years  it  came  to  an  end  by  the 
death  of  Tatius,  who  was  kilied  oat  of  revenge  by  the  inhabitants 
of  Lavinium.  According  to  Mommsen,  the  story  of  his  death, 
(for  which  see  PluUrch)  looks  like  an  historical  version  of  the 
abolition  of  blood-revenge.  Tatius,  who  in  some  respects 
nesemUes  Remus,  ia  not  an  historical  personage,  but  the  epony- 
mous hero  of  the  religious  college  called  Sodales  Titil.  As  to  this 
body  Tadtus  expresses  two  different  opinions,  representing  two 
different  traditions:  that  it  was  introduced  either  by  Tatius 
himself  to  preserve  the  Sabine  cult  in  Rome;  or  by  Romulus  in 
honour  of  Tatius,  at  whose  grave  its  members  were  bound  to  offer 
a  yearly  sacrifice.  The  sodales  fell  into  abeyance  at  the  end  of 
the  republic,  but  were  revived  by  Augustus  and  existed  to  the 
end  of  the  and  centxiry  a.d.  Augustus  himself  and  the  emperor 
Claudius  belonged  to  the  college,  and  all  its  members  were  of 
senatorial  rank.  Varro  derives  the  name  from  the  TUiae  aves 
which  were  used  by  the  priests  in  certain  auguries. 

See  Ltvy  I  iO-r4;  Tacitus,  Annals,  i.  54,  Hist.  ii.  95 ^  Dion. 
Halic.  ii.  36-52;  Plutarch,  Rpmulus,  19-24;  Marquardt,  ROmische 
Staatsverwaltuttg  (1885)  ifl.  446;  Schweglcr,  Rdmische  CeschickU, 
bk.  iz.  3, 14;  X.  5. 

TITUSVIUiB,  a  dty'of  Crawford  county,  Pennsylvania, 
U.S.A.,  on  Oil  Creek,  about  42  m.  S.  by  E.  of  Eric.  Pop.  (1900), 
8244,  of  whom  1573  were  foreign-bom;  (1910  census)  8533. 
Titusville  is  served  by  the  Dunkirk,  Allegheny  Valley  & 
Pittsburg,  and  the  Pennsylvania  railways-.  It  has  the  Benson 
Memorial  library  (1904),  and  in  Woodlawn  Cemetery  there  b 
a.  monument  (erected  by  Henry  H.  Rogers  in  1902)  to  Colonel 
Edwin  L.  Drake  (18x9-1880),  who  here  sank  the  first  oil  well 
(69^  ft.  deep)  in  America  in  August  1859  and  who  ia  buried  here. 
Titusville  was  the  principal  centre  in  Pennsylvania  of  the  opposi- 
tion  to  the  Standard  Oil  Company;  but  after  1875,  when  John 
D.  Archbold  (b.  1848),  a  leader  of  the  mdependents,  became  a 
director  of  the  Standard,  few  of  the  Titusville  operators  reukained 
independent.  It  was  in  the  Titusville  district  that  the  natural 
gas  industry  of  Pennsylvania  was  first  established  about 
1872. 

>  There  are  various  manufactures,  and  in  1905  the  value  of  the 
factory  products  was  $3,349,890.  The  first  settlement  was  made 
here  in  1796  by  Samuel  Kerr  and  Jonathan  Titus  (in  whose 
honour  the  place  was  named).  Titusville  was  incorporate^  as 
a  borough  in  1847  ^^^  was  chartered  as  a  dty  in  1866.  On 
the  5th  of  June  1892  Oil  Creek  rose  suddenly,  overflowed  its 
banks  and  wrecked  many  oU  tanks  along  the  bottom-lands. 
A  large  part  of  the  water  was  covered  with  oU,  which  soon  caught 
fixe:  About  60  persons  were  drowned  or  burned  to  death,  and 
about  a  quarter  pf  vthe  dty  was  destroyed. 
I  TXVBRTOH,  a  market  town  and  mimidpal  borough  in  the 
Tiverton  parliamentary  cUviaon  of  Devonshire,  England, 
situated  amid  beautiful  scenery  at  the  confluence  of  the  Loman 
and  Exe,  187!  m.  W.  by  S.  of  London  by  the  Oreat  Western 
railway.  Pop.  (1901),  10,382.  The  upper  town  is  built  on  high 
ground  along  the  left  bank  of  the  EJce,  and  a  bridge  leads  to 
the  lower  town,  named  West  Exe.  St  Peter's  church,  originally 
consecrated  as  a  chapel  by  Leofric,  bishop  of  Exeter,  in 
X073,  is  a  beautiful  Perpendicular  building.  Its  high  tower 
has  four  stages,  each  adorned  with  grotesques;  and  Greenwa/s 
chapd,  built  in  1517  by  John  Greenway,  a  wool  merdiant  of 
Tiverton,  is  ornamented  with  figures  mhiutdy  carved  in  stone. 
Of  the  original  Norman  fabric  only  a  doorway  remsdns.  Within 
are  some  fine  carvings,  brasses  and  monuments.  Of  the  castle, 
founded  about  X105  by  Richard  de  Redveis,  the  banqueting- 
hall,  a  tower,  the  chapel  and  a  14th-century  gateway  remain. 
After  lervteg  a»  Ufe  home  of  the  Redvcr»and  Courteaay  faoiliiMi 


earls  o£  Devon,  until  the  i6th  oentuzy,  the  castle  was  dismantled 
by  Fairfax.  Partly  rebuilt,  it  is  used  as  a  dwelling-house; 
while  in  its  gardens  an  annual  race-meeting  is  hdd  in  August, 
Blundell's  grammar  school,  founded  Under  the  will  of  Peter 
Blundell,  a  rich  doth  merchant,  in  1604,  has  modem  build- 
ings outside  the  town  in  Tudor  style;  and,  among  others, 
scholaiships  at  Balliol  College,  Oxfosd,  and  Sidney  Sussex 
College,  Cambridge.  The  number  of  boys  is  about  230.  The 
Chilcott  I^ree  School  was  established  in  x6ii,  and  the  Bluecoat 
Charity  School,  dating  from  17x4,  was  reorganized  in  X876  to 
give  secondary  education  to  beys  and  girls.  After  the  decline 
of  its  woollen  trade  Tiverton  became  noted  for  the  lace  manu- 
facttue  introduced  by  John  Heathcoat  (X783-X86X),  inventor 
of  the  bobbin  net  frame.  There  are  also  breweries,  flour-miUs, 
and  a  large  trade  in  farm  produce  and  livestodc.  Amicia, 
countess  of  Devon,  brought  a  stream  of  water  from  Norwood, 
5  m.  distant.  This  tysXem  was  improved  in  the  X9th  centiury. 
Hannah  CowIqt,  the  dramatist  (1743-1809),  Richard  Cosway, 
the  miniaturo  painter  (b.  1742)  and  John  Cross,  an  artist 
of  some  cdebrity  (b.  1819),  were  natives  of  Tiverton.  The 
town  is  governed  by  a  mayor,  6  aldermen  and  x8  coundliors. 
Area,  17,680  acres* 

Tiverton  {TttyverUmt  TcvreUma)  exhibits  traces  of  very  early 
settlement,  and  is  mentioned  under  the  name  of  Tuyford  in 
the  will  of  King  Alfred.  In  the  Domesday  survey  it  appears 
as  a  toy9X  manor  containing  two  mills,  but  it  was  bestowed  by 
Henry  I.  on  Richard  de  Redvers,  and  in  x  24  5  appears  as  a  mesne 
borough  under  Baldwin  de  Redvers,  who  in  that  year  obtained  a 
grant  of  a  Monday  market  and  a  three  days'  fair  at  the  feast  of 
St  James.  In  1275  Amicia,  countess  of  Devon,  claimed  to  hold 
fairs  at  Tiverton  at  the  feasts  of  St  Andrew  and  St  Giles,  and  at 
the  translation  of  St  Thomas  the  Mart>T.  In  x6x8.  the  borough 
recdved  its  first  charter  of  incorporation  from  James  L, 
instituting  a  governing  body  of  a  mayor,  12  chief  buqcesses,  and 
X2  assistant  burgesses,  with  a  recorder,  deputy-recorder,  town^^ 
clerk  and  two  6erjeant»4t-maoe;  a  court  at  record  every  foit^' 
night  on  Tuesday;  and  fairs  at  Michaelmas  atdCL  on  the  second 
Tuesday  after  Trinity  Sunday,  which  were  kept  up  until  within 
the  last  fifty  years.  The  borough  also  seat  two  representatives 
to  parliament  until  disfranchised  by  the  ReCorm  Act  of  X885. 
Cromwell  in  1655  changed  the  market  day  from  Monday  to 
Tuesday.  Fresh  charters  of  incorporation  from  James  II.  in 
1689  and  from  George  I.  in  1724  left  the  style  and  constitution 
of  the  governing  body  unchanged.  Tiverton  was  an  important 
centre  of  the  woollen  trade  in  the  x6th  centmy,  and  Risdon, 
writing  hi  x6o8,  describes  it  as  thronged  with  rich  dothiers, 
and  the  Monday  market  famous  lor  its  kersieB,  known  Ks 
''Tiverton  kecsies,"  while  as  late  as  the  rdgn  ^  Georgje  II.  the 
torwn  had  56  fulling-mills;  but  about  this  time  the  industry 
began  to  decay,  and  is  now  extinct. 

See  Victoria  Cotmty  History:  Desonshini  M.  Dttnafold,  Historic^ 
Memoirs  of  tko  Town  and  Parish  of  Ttoerton  (Exeter,  1790);  W. 
Harding,  Sistory  of  Tinrton  (1845-1847). 

TIVOU  (anc  Tibiir,^,v,)t  a  town  and  episcopal  see  of  the  pro- 
vince of  Rome,  Italy,  18  m.  E  JST  J),  of  Rome  by  road  and  tram- 
way, 24I  m.  by  rail,  760  ft.  above  sea-levd.  Pop.  (190X),  ix,6xo 
(town),  i2,88x  (^nunttoe).  Tivoli  lies  on  the  west  of  the  Sabine 
Mountain,  where  the  river  Anio  issues  from  them,  upon  a  lime- 
stone rock  above  the  river.  The  town  on  one  side  overiooks 
the  Campagna  di  Roma  and  Rome  itsdf ,  on  the  other  the  deep 
gorge  of  the  Anio,  with  iu  lofty  f alia,  and  the  environs  are  vciy 
beautiful.  The  Roman  remains  are  described  uadcK  the 
heading  of  Tdrts.  The  Villa  d'Eate,  begun  in  1549  hy  Pix«> 
Ugoiio  for  Cardinal  Ippolito  d'Eate  the  younger  (the  cardinal 
of  Fenata),  has  the  fiaeat  example  ol  a  Renaiasance  garden  in 
Italy;  it  waa  erected  on  a  steep  slope,  with  many  teinuNS»  tad 
cmbdKshed  with  nnmeroua  foont^ns,  fantasticaUy  decorated 
in  stucco,  which  once  formed  the  badLground  to  the  splendid 
ooUectioB  of  andent  stjatuary  formed  by  the  ca^dhud,  but  now 
dispersed  (see  F.  S.  Seal,  La  Villa  d^BsU  in  TivoH^  Rone,  190*; 
T.  Ashby,  m.Archaeologiat  voL  M.).  The  vflla  contains  damaged 
freaooes  by  th»  biotbas  Zuqazi.    The  re^ster  <4  ^"^  f(l 
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Hhpunlali  (Su  Domingo).  Tlic  Initnuntst,  ilescilbcil  by 
OvKda  (Hiilgris  it  lai  Iniiiu  OtiiienlaUi,  Siluoinci,  ijjs!, 
ceadstad  of  1  imiU  hollow  wooden  lube,  ihaped  like  a  Y.  the 
two  pointl  of  whicfa  being  InKrted  in  the  nose  ol  the  smoler, 
■he  other  end  wu  held  inlo  the  imoke  of  burning  tobuo),  and 


IheMuican  u 


BOllh 
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epublishedijii565,  uyi  that 


ret  brought  to  Europe  in 
ISSS  by  FnnoBco  Feminda,  ■  physldui  who  hid  been  tent  by 
Philip  IL  of  Spiin  to  invcsllgite  the  pioducts  of  Merlco.  By 
the  FVeocb  amhasador  to  PortugAl,  Je&n  Nlcot,  seeds  were  sent 
fism  the  Peniniuk  to  the  queen,  CaUierine  de'  Medid.  The 
servicer  rendered  by  Nlojt  in  spreading  ■  knowledge  of  the  plane 

Niatiana,  At  fint  the  plant  wu  supposed  to  possen  almost 
miraculous  healing  powcn,  and  was  dealgriited"  herbs  panacea," 
"  herba  santa,"  "sana  lancta  Indorum";  "divine  tobacco" 
it  is  called  by  Spenser,  and  "  our  holy  heib  nicotian  "  by  Williuo 
Lilly.  While  the  plant  oune  10  Europe  through  Spain,  the  habit 
of  smoking  was  initiated  and  spread  throng  English  example. 
Ralph  Lane,  the  fint  governor  of  Virginia,  and  Sir  Francis 
Dralu  brought  with  them  in  isg6,  from  that  fint  Amciicaa 
poAeevioo  of  the  English  crown,  the  implements  and  materials 
of  tobaon  imoklng,  which  th^  handed  over  to  ^  Waller 
RaUgh.  Lane  Is  credited  with  having  been  the  fint  Englid 
■ooket,  and  through  tbe  Ibflnence  and  eilmple  of  the  illuiuiout 
Ralrigh,  irho  "  tooke  a  [upe  of  tobacco  >  little  before  he  went 
to  the  soSoldt,"  the  habit  became  looted  ainaiig  Elizabethan 
conrtlco.  Dnrlng  the  17th  century  the  faidalgeace  tn  tobacco 
■pread  with  marvellous  npldlty  throughout  all  nationi,  and 
that  in  the  face  of  the  moat  resolute  opposition  of  ualesmea 
and  prIcsU,  the  "  counterblaste  "  of  a  great  monarch,   penal 


Bfl  of  WfflrtflMa.  naarly  t 
bowevei.  are  of  econani 
1x0  supply  ii  derived  fioi 


commuciiotloD  and  cajutal  puniih: 
B^vrpj—'ntn  are  about  fifty  ■■ 

aT    >,1,ir4i   Bq    natives  of    AmOHA.       t 

:    Tbe  gieat  bulk  of  tbe  I 


Fi«.  1,— flowerfnt  Top  of  H.  IWotKm. 
K.  tdtOBi.  the  Vhgiaian  lobacso.  a  native  of  aHK  pan  of  Centnl 
or  South  Anmlia  and  now  cuki^Ted  in  almost  all  femperaie  and 
uantKrcouiitilss.  linacoanerank-gTowInf  aanual,  wiihs  simple, 
oflbnnelied,  erltadrical  stem  ohith  attains  a  height  of  6  fl.  and 
lymls,  tvmuiocing  is  ■  paoicle  at  piiik  or  rD8e.cotauiKl  llDwen 
■■I  an  e4oiigaHd  conUa  tube  (£«,  0.  The  plant  has  aheniite. 
^ipUi  obkin>lancwilaie  leaves,  ihoei  at  the  lower  jian  tt  ihe 
•Mm  be<>i  (SEhdr  Mslked.  and  of  kig*  aiia,  ivdini  la  s  It. 


oulUae.    'The  seeds  - 


be  niooscopic  appearai 


Fio.  ».— Microscofnc  Structure  of  Tobacco  Lesf. 

From  this  species  the  tobacmi  of  Cuba,  the  United  Slates,  Iht 
PhiUpplne  Islands  and  the  Latakia  ol  Turkey  are  derived,  and  it  ia 
also  lanely  cullivaled  in  India;  tke  vane»  mwc^iiaa  is  the  sauice 
of  the  Maiyland  tobaccos.  H.ftrata.  nrsiao  lobscco,  the  sonice 
of  the  fsjnoui  Shiraa  tobacco,  is  regarded  as  only  a  variety  ol  /^. 
toJonm.  and  an  introductkn  from  America.  East  Indian,  or 
Gieeo,  tobauo  It  the  product  of  another  species,  It.  nulica.a  sauUcr 
plant  with  a  mwA-braacfaed  slen  ud  greeaish-ycUaw  flowen 
wiih  a  short,  brood  tube.  Il  is  a  native  of  Mejuco,  and  now  widely 
cullivaledinuuthemGermany,  Hungary  and  the  East  Indies. 

Cull^itluii.— Tobacco  Is  cultivated  m  kulilia  scattered  mpcr 
almost  the  whole  worM,  nngiitg  as  far  north  as  Quebec.  Stockholm 
■ad  the  nithera  dmea  ol  Lab  Baikal  ia  one  bmisptara,  uid  't 
far  KHi^  as  Chile,  the  CUpe  of  Good  Hope  and  VKtoria  in  tba  other. 
Whilst,  however,  the  pUni  adapts  itself  Id  a  iieat  vwiety  of  climalk; 
conditions  and  irill  giov  on  almost  all  lands  of  soil,  tbe  Ibvour 
and  quality  ol  the  prodtn  are  profomidlr  affected  by  vaciaitani 


clima^  give  the  Int  rntUts- 


of  leaf ;  this  essential  ptunt 
genesal,  Uopical  and  srml- 
witk  a  CDOLpantivoly  dry 


Jnly  by  Ih 


,     ,  , ly  by  its  mechanical 

-.  pbysical  GooditlDO.  Speaking  generally,  clay  soils  retentive 
of  iBorsture  pndiaee  beavT.crDM»i|  tobaona  which  cure  to  a  dark 
brown  or  red  c<doar.  Sandy  s«b  pmiucc  tobaccos  srHh  a  thin  leaf, 
curing  to  a  yellow  or  bright  red  odIouf.    In  the  same  locality,  i.e. 

may  be  produced  in  diiect  Trlstion  to  the  chamcter  of  the  soiL 
Thus  the  br^l  yellow  tobacco  used  for  dgarettct,  &c,  ti  lariely 
produced  in  Virginia  and  N-  Carolina  on  a  loose  porous  sand,  which 
must  be  at  least  a  loot  deep,  ami  contains  uauilly  about  B%o( 
ctay:  this  sand  is  underlaid  by  a  clay  subsoil,  snd,  as  Mr  MihnB 
Whitney  points  out  in  Taiaax  Stiilt  (U.S.A.  l>pt.  of  Agiicullure, 
Farmen'  Bulletio.  No.  Bj).  this  dsy  is  the  samcai  that  on  which  the 
itaavy  manufacturing  aod  export  tobacco  is  grown.  Where  the 
day  IS  eaposod  on  tbesurface  the  heavy  type  of  Tobacco  is  pnMiuccd, 
and  bright  tobacco  when  the  cisy  is  covered  by  from  u  to  to  in. 
ol  sand.    Tobacco  soils  should  he  1^  droned  and  contain  a  large 


inkind,  (he  methods  emplojTd  in  iti  pnidoction  nacujilly 
oonsidenbty.    As  the  Cniied  Si  ares  of  America  prodiKe 

CO  than  any  other  country  it  wUl  be  best  Ir  ■■— ' "- 
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seed  bed— tt  most  have  godd,  very  itcK  Ml  {ft  fine  tilth,  be  protected 
rrom  winds,  and  yet  well  expoaed  to  sunlight:  the  southern  or 
south-eastern  slope  of  an  open  (daoe  in  a  forest  is  often  selected. 
Hot  beds  are  made  when  necessary.  A  bed  with  an  area  of  about 
50  sq.  yds.  is  adequate  for  i  oz.  of  seed.  To  destroy  the  seeds.  Ac, 
of  weeds,  and  the  larvae  of  insect  pests,  a  fire  is  <^ten  lighted,  kept 
from  the  ground  itself  by  intervening  wood  logs,  or  the  seed-bed  is 
thoroughly  steamed.  After  this  treatment  the  upper  2  -or  3  in  of 
soil  are  well  pulverized,  aqd  fertilizers  added,  usually,  to  prevent 
reintroduction  of  seeds  of  weeds,  in  the  form  of  guano  or  chemical 
manures.  The  seed  is  now  set;  usually  it  is  thoroughly  mixed  with 
a  r^atively  large  quantity  of  fine  ashes,  sand  or  meal,  to  facilitate 
thin  and  even  sowing,  and  the  surface  of  the  bed  is  afterwards 
lightly  brushed  over  with  a  broom;  it  is  very.  iniporUnt  to  avoid 
burying  the  seed  at  all  deeply;  a  light  covering  of  cloth  or  muslin, 
raised  on  short  sticks,  is  often  stretched  over  the  bed.  Great  care 
is  necessary  in  attending  to  the  watering  of  the  young  and  delicate 
seedlings,  which  are  reauly  for  tfansplanting  in  from  fiftv  to  sixty 
days  after  sowing.  They  must  be  well  hardened  off  before  being 
set  out  in  the  open. 

The  land  for  thor  reception  must  be  thorough^  well  tilled  and 
manured.  If  moist,  ridges  arc  formed  about  3  to  4  ft.  apart ;  the  dis- 
tance apart  in  the  rows  varies  greatly  with  various  typa  of  tobacco: 
3  ft.  is  the  normal  for  ordinary  manutacturingand  smoking  tobaccos, 
I  to  li  ft.  for  Gnb^  and  Sumatra  types.  Cigar  tobaccos  become 
coarse  if  planted  too  widely.  An  acre  of  tobacco  planted  3.  ft.  by 
i^  in.  will  contain  11.600  plants  and  ^  ft.  6  in.  by  15  in.,  10.000 
pfatnta.  During  the  transplanting,  preferably  done  on  cloudy  days 
or  during  light  lains,  the  plants  must  be  handled  very  carefully; 
machines  are  now  available  which  can  set  out  and  wateir  plants  over 
from  two  to  ax  acres  in  a  working  day. 

After  transplanting  the  oop  tikes  about  another  sixty  days 
to  mature,  ix.  about  120  days  in  all  from  the  date  the  seed  was  sown. 
During  this  period,  until  the  plants  begin  to  ripen.. the  tilth  is 
maintained  and  weeds  checked  first  by  horse  cultivators  or  horse- 
hoes,  and.  as  the  plants  increase  in  sue,  by  hand  labour.  When 
the  plants  show  signs  of  flowerins  they  are  "  topped  "  to  prevent 
seed  formation,  the  terminal  buds  oeing  removed,  and  only  a  certain 
number  of  leaves  left  on  each  plant  to  npen.  This  operation  requires 
experienced  judgment  todcdae  when  it  should  be^oone;  the  number 
of  leaves  to  be  left  varies  with  the  variety  and  vigour  of  the  plant, 
the  nature  of  the  soil,  climate,  seasons  and  particular  use  for  which 
the  crop  is  intended.  The  product  from  plants  which  have  not  been 
tupped  ts  of  little  value.  In  the  U.S.A.,  in  the  dear  tobacco  district, 
fifteen  to  twenty  leaves  are  often  left  on  each  plant,  and  of  manu- 
facturing tobaccos  only  ten  to  twelve  leaves.  As  one  result' of  the 
topping,  suckers  are  usually^  formed ;  these  also  must  be  removed, 
although,  e.g.  in  Florida,  vigorous  suckers  are  sometimes  allowed 
to  remain  when  the  plant  is  cut,  and  produce  a  "  sticker  crop  '* 
inferior  in  character  to  the  first  or  prindpal  crop,  but  still  serviceable. 

The  leaves  now  ripen,  indicated  by  a  change  from  a  dark  to  lighter 
green,  and  by  the  appearance  of  yellow  spots.  Ripening  is  com- 
plete in  about  35  days  after  topping  or  about  IM  days  after  sowing. 
A  ripe  leaf  easily  cracks  or  shows  a  crease  when  folded  between  the 
fingers.  The  leaves  on  a  plant  decrease  in  age  from  below  upwards, 
and  all  are  not  ripe  at  exactly  the  same  time.  In  high  quality 
tobaccos  the  leaves  are  "  primed  "  or  picked  siniiy  as  they  ripen, 
but  in  the  great  bulk  of  American  tobaccos  the  whole  plant  is  cut 
dose  to  the  ground  when  the  middle  leaves  are  about  ripe.  In 
dther  case  leaves  should  not  be  sathered  when  wet  with  dew  or 
rain,  or  in  very  hot  simshine;  the  sijtemoon  is  usuallv  the  best  time. 
The  next  step  is  to  remove  the  harvested  crop  to  the  dnring-shcd: 
primed  leaves  are  placed  at  once  in  shallow  baskets  or  Soxes,  and 
when  under  cover  are  strung  on  string  or  on  wire  and  hung  up  on 
laths  in  the  bam.  Cut  plants  are  allowed  to  irilt,  or  become  flaccid, 
before  removal  from  the  field,  to  prevent  injury  to  the  turgid  leaves. 
These  cut  plants  may  be  laid  in  rows  on  the  ground  to  wilt,  or 
spitted  on  long  rods  or  laths  supported  on  trestles;  or  placed  on 
special  drying  racks.  When  sumdently  wilted  they  are  hauled 
to  the  barn  anid  hung  up  there  on  the  same  laths  on  which  they  were 
placed  in  the  field. 

A  very  interesting  devdopment  of  auite  recent  years  is  that  of 
growing  some  valuable  cigar  tobaccos  unaer  artificial  shade.    Sumatra 

,..,.>,„  produced  the  best  cigar  wrappers  of  the  worid,  and 
"J™*"  efforu  to  cultivate  Sumatra  tobacco  in  Fkxida  under 
*^^  apparently  suitable  conditions  of  climate  and  soil  were 
■'  not  soooossfuL     It  was  noticed,  however,  that  if  the 

I  tobacco  was  grown  under  the  shade  of  trees  the  character  of  the  leal 
I  was  improved.  Artifidal  shading,  first  by  laths,  and  later  by  cheese- 
doth,  both  sepported  on  posts,  was  then  resorted  to  with  eminently 
satisfactory  results.  The  USJ\.  Department  of  Af^iculture,  in 
co-operation  with  local  growers,  devoted  a  great  dnlof  atteatioa 
and  money  to  the  problem,  and  ^matra  tobacco  of  very  high  quality 
is  now  produced  in  Florida  and  Connecticut.  The  yield  of  leaf  is 
often  mnch  increased,  the  olants  are  protected  from  the  weather, 
and  the  enhanced  value  of  the  crop  much  more  than  repays  the 
very  considerable  expense  involved  in  artifidally  shading  whole 
fieMa.  So  snocessful  have  the  results  been  that  Americaa-growa 
tobacco  of  the  Sumatra  type  is  now  exported  even  to  Cuba. 

Important  changes  take  place  in  the  tobacco  leaf  from  the  time 
XXVI    17* 


h  Is  cut  ontSl  the  finished  product  is  ready  for  consumption, 
may  be  all  placed  under  curing,  but   it   is  usual  to 
recognize    three    stages:  (t)    curing  proper;   (2}  fer- 
mentation; and  (3}  agdng. 

Sun  curing,  now  but  little  practised  in  the  United  States,  is  the 
amplest  method.  The  wiltol  tobacco  is  suspended  on  racks  in 
the  sun.  Great  care  is  necessary  to  protect  it  from  rain,  and  it  mXist 
if  necessary  be  placed  in  a  bam  in  which  fires  may  be  required  during 
wet  weather.  This  method  is  employed  in  a  portion  0^  Virginia 
and  results  in  a  very  sweet  chewing  tobacco. 

Air  curing  is  essentially  similar  to  sun  curing.  The  tobacco  is 
hung  in  a  barn  in  which  there  is  a  free  circulation  of  air  during  dry 
weather.  Artifidal  heat  may  be  resorted  to  in  bad  weather;  In 
the  States,  dgar  tobaccos  and  '*  White  Burley  "  are  usually  cured 
in  this  way.   The  process  takes  about  six  weeks. 

In  fire  curing  the  tobacco  is  hung  in  the  bam,  and,  after -it  has 
become  of  a  nch  yellow  colour,  slow  fires,  pvoduaag  a  gradual 
increase  in  temperature  up  to  about  150*  F.,  are  lighted  on  inf.  floor 
and  maintained  for  four  or  five  days.  The  firing  must  be  repeated 
at  intervals  as  the  leaves  become  soft  again.  ^  A  considerable  portion 
of  the  tobacco  exported  to  England  and  Africa  is  fire-cured. 

In  flue  curing,  also  known  as  the  Virginian  cure,  fires  are  set  out^e 
the  bakn,  and  the  heat  led  in  iron  pipes  or  flues,  into  the  btiilding 
are  under  the  siupended  tobacco,  which  is  placed  there  quite  fresh 
from  the  fidd.  The  temperature  is  raised,  during  three  to  five  daws, 
froflik  about  90*  F.  to  lAO*  F.  for  primed  leaves,  or  166*  to  17$*  r. 
for  tobacco  on  the  static.  The  process,  which  requires  great  judg- 
ment and  care,  results  in  the  bright  yellbw  leaf  so  largely  used  fpr 
pipe  tobacco,  cigarettes  and  chewing  tobacco.  In  a  modification 
of  this  method,  known  as  the  Kentucl^  cure,  large  bams  are  used, 
the  temperature  is  not  railed  above  100  F.,  and  the  process  occupies 
from  four  to^six  weeks.  By  whichever  way  treated,  the  tobacco- 
leaf  after  curing  is  brittle  and  cannot  be  handled  without  crumbling 
to  powder.  The  contents  of  the  bam  arc  therefore  left  till  moist 
weather  occurs,  and  then  by  the  admission  of  atmospheric  air*  the 
leaf  blades  absorb  moisture  and  become  soft  and  pliant.  In  this 
condition  the  leaves  are  stripped  from  the  stems  and  sorted  into 
qualities,  such  as  "  lugs, "  or  lower  leaves,  "  firsts  "  and  "  seconds.  " 
These  are  made  up  into  "  hands, "  or  small  bundles  of  from  six 
to  twdve  leaves.  Each  bundle  is  tied  round  trith  a  separate 
leaf,  and  ia  this  condition  the  tobacco  is  ready  for  bulking  for 
fermentatioiu 

The  tobacco,  whether  In  bundles,  hands  o(  separate  leaves,  is 

Eiled  up  or  bulked  on  the  floor  in  a  barn  into  a  solid  stack  to  the 
dght  oT  5  or  6  ft.  Within  this  stack  a  process  of 
fermentation  is  quickly  set  up,  and  the  temperature 
of  the  mass  rises  steamly  till  it  reaches  about  13Q**  F. 
Great  care  is  now  taken  to  prevent  overheating  and  to  secure  the 
uniform  fermentation  of  all  the  tobacco.  The  pile  is  from  time  to 
time  taken  down  and  rebuilt,  the  tobacco  from  the  top  gmng  to  the 
bottom  and  that  exposed  at  the  edges  being  turned  in  to  the 
centre.  In  from  three  to  five  weeks  the  fermentation  diould  be 
sufficiently  carried  out,  and  the  leaves  then  have  a  nice  uniform 
brown  colour.  Dark-coloured  leaves  are  produced  when  the 
temperature  is  allowed  to  mount  higher  than  when  lidit  leaves 
are  required.  Fermentation  is  essentially  a  chemic^  process 
due  apfiarently  to  the  presence  of  enzymes^  devdoped  in  the 
leaf  during  the  earlier  curii^  stages.  The  view  has  been  put 
forward  that  fermentation  Is  due  to  the  activity  of  bacteria, 
distinct  types  occ^urring  in  various  tobaccos,  but  the  b^nce  of 
evidence  is  aj;ainst  it.  On  the  bacterial  theory  it  was  thought 
possible  to  inoculate  a  poor  tobacco  with,  say,  the  speaal 
bacteria  present  in  Cubaia  tobacco,  and  so  give  the  product 
the  aroma  and  other  good  qualities  ,'of  the  more  valuable  tobacco. 
When  fermentation  is  completed  the  tobacco  b  graded,  an  operation 
carried  out  very  cardully  in  the  case  of  the  better  dgar  tobaccos, 
and  packed  for  export,  dgar  tobaccos  in  bales,  and  other  kinds  in 
hogsheads.  It  is  then  kept  at  a  moderate  and  fairiy  uniform 
temperature  in  a  warehouse,  when,  although  there  is  no  marked 
outward  change,  the  tobacco  becomes  more  mdlow.  Two  years 
are  usually  required  for  ageing,  but  some  tobaccos  are  kept  for  four 
or  five  ydirs  before  being  manufactured. 

An  artificial  aroma  is  sometimes  given  to  tobaccos,  espedaUy 
iot  the  "  fillers  "  of  cigars,  by  saucing  or  treating  the  leaves  with  a 
solution  containing  an  infusion  of  fine  quality  tobacco  stemsi  rum, 
sour  wine  and  various  flavouriiq;  materials  such  as' oil  of  aniseed, 
tincture  of  valerian,  powdered  cloves,  cinnamon  and  liquorice. 

Pests  and  Diseases, — ^Tobacco,  like  other  cultivated  .plants,  is 
subject  to  attack  by  various  pests  and  diseases,  but  fortunatdv 
these  are  leas  dcstractive  than  with  many  crops.  On  the  other  hand, 
oomparatiVdy  trivial  inddeots  do  more  harm  to  a  relativdy  delicate 
pbnt  like  the  tobacco  than  te  more  robust  plants. 

The  "tobacco  flea-beetle*'  (Bpiirix  pamila,  Fabr.)  ba  small  active 
beetle,  the  larvae  of  whkh  attadc  the  roots,  whHe  the  adult  beetles 
eat  holes  in  the  leaves.  The  latter  iathe  more  seriodb,  as  in  addition 
to  the  actual  damage  done  by  the  beetle  th«i  bales  afford  entrance 
to  fungus  spores,  Ac.  Under  the  name  "  hora  irorms  **  tr^  s-^i^^a-J 
the  larvae  or  caterpillars  of  species  of  Pnlopan^  Theei 
tively  kitge  and  vorsdous  animals,  when  ibiradant,  do  flraii  di 
byeatingthelcaves.  Other caterpillara, *^ftamtmif*(pSSiSti^ 
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attack  the  buds  or  burrow  Into  tha  aeed-pods.  Seedling  plantt  of 
tobacco,  like  many  other  crops,  are  liable  to  attack  by  "  cut  worms," 
tbe  caterpillars  of  species  of  Feridromia  and  Agjrotis.  "  Plant  bugs," 
which  suck  the  juice  of  the  leaves,  have  been  recorded  as  senous 
enemies  in  some  parts  of  the  world.  Recently,  shade-grown  tobacco 
in  some  localities  has  suffered  considerably  from  the  attacks  of  small 
sucking  insects  known  as  thrips,  which  produce  "  white  veins  "  in 
the  lesa.  White  vein  may  also  be  induced  by  other  causes  be«des 
the  attacks  of  thrips. 

Stored  tobacco  is  liable  to  be  attacked  and  ruined  by  the  "  ciga- 
rette beetle,"  a  cosmopolitan  insect  of  very  varied  tastes,  feeding 
not  only  on  dried  tobacco  of  all  kinds,  Including  snuff,  but  also  on 
rhubarb,  cayenne  pepper,  tumeric,  ginger,  figs  and  herbarium 
sDccimens.  Other  beetles,  such  as  the  rice  weevil  iCalandraeryta), 
also  attack  dried  tobacco. 

The  fungoid  diseases  of  tobacco  are  comparatively  unimportant; 
there  are,  however,  some  diseases  of  obscure  origin  whk:h  at  times 
cause  connderable  damage.  *'  Mosaic  disease  "  is  the  name  given 
to  a  condition  in  which  the  leaves  are  more  or  less  sharply  differenti- 
ated into  light  and  dark  ereen  patches.  The  matter  has  been  fully 
InvestigatM  by  Mr  A.  F.  Woods  (Bulletin  No.  18,  Bureau  of  Plant 
Industry,  U.S.  Department  of  Agnculture),  who  attributes  it  not  to 
an]^  specific  parasite  but  to  a  disturbance  of  the  normal  physiological 
activity  of  the  cells. 

"  Frog's  eye,"  or  "  leaf  spot."  denotes  the  occurrence  of  small 
white  specks  on  the  leaf.  This  disease  is  probably  bacterial  in  origin. 
Wind  and  hail  may  break  plants  or  damage  leavcfi,  especially  if. 
reouircd  for  wrapper  purposes.  Tbe  provision  of  wind  breaks  is  the 
only  effective  remedy. 

Diseases  which  occur  in  curing  are  important.  Excessve 
humidity  causes  small  dark  spots  to  appear;  these  become  confluent 
and  the  whole  leaf  may  become  dark  and  decav.  Various  names 
are  given,  such  as  "  pole  bum."  "  pole  sweat,"  *'  nousc  burn."  The 
disease  is  checked  by  raising  the  temperature  above  ilo*  F.,  and 
reducing  the  humidity  of  tne  ham.  Stem  rot,  due  to  a  mould 
(Bofryftr  sp.),  occurs  in  wet  weather.  Too  rapid  drying  of  the  outer 
tissue  of  tne  leaf  leads  to  the  formation  of  "  white  veins."  which 
injure  leaves  required  for  wrapper  purposes,  otherwise  it  is  not 
important.  Another  defect  arising  during  curing  and  fermcntadon 
b  the  efflorescence  of  salts  on  the  surface,  a  phenomenon  known  as 
"  saltpetre  " ;  light  brushing  and  spraying  with  a  weak  solution  of 
acetic  acid  are  dfcctive  remedies. 

Improvement  by  Sdection. — Careful  examination  of  a  large  number 
of  inmviduals  of  one  variety  growing  under  similar  conditions  reveals 
diiferences  in  such  characters  as  number  of  leaves  per  plant,  the  size 
aad  shape  of  the  leaves,  tendency  to  form  suckers,  time  of  maturing 
and  resistance  to  disease.  Other  tests  show  variability  in  burning 
quality,  clasticitv  of  leaf,  texture,  taste.  &c.  The  United  States 
Department  of  Agriculture  has  closely  invesrigatcd  this  important 
question  and  the  results  attained  are  brought  together  by  Messrs 
H.  D.  Shamd  and  W.  W.  Cobcy  in  'Tobacco  Breeding  (Bulletin 
96,  Bureau  of  Plant  Industry,  1907).  No  crop,  it  is  pointed  out, 
responds  so  readily  to  breeding  as  tobacco,  or  detcnorates  more 
rapidly,  as  regards  both  yield  and  quality,  if  neglected.  The 
variations  are  ctasafied  as:  (i)  Variation  in  type  due  to  crossing, 
change  of  soil  and  climate,  especially,  for  example,  when  seed  from 
the  tropics  is  introduced  to  temperate  regions.  (2)  Variations 
within  the  type,  due  to  natural  tendency  to  vary,  local  conditions 
and  maturity  of  seed.  When  Cuban  tobaccos  were  first  introduced 
into  Florida,  the  tvpe  broke  up,  but  by  carefully  selecting  the  best 
plants  and  using  tnem  only  as  sources  of  seed  for  later  crops,  a  good 
type  was  obtained.  The  tobacco  flower  is  fortunately  perfectly 
seif*fcrtile,  and  by  enclosing  the  flowers  of  selected  plants  in  paper 
bags,  so  as  to  exclude  all  possibility  of  hybridization,  progeny  true 
to  the  type  of  the  mother  plant  can  oe  obtained. 

No  attempt  should  ever  be  made  to  raise  large  crops  of  tobacco 
from  imported  seed,  but  only  a  small  crop,  and  the  seed  of  the 
selected  plants  should  be  used  for  future  propagation.  In  selection 
work  the  grower  must  keep  definitely  in  view  the  special  market 
requirements  for  the  kinds  of  tobacco  he  is  producing.  Thus  for 
wrapper  tobaccos,  amongst  other  points  a  broad,  rounded  leaf, 
which  will  yield  perhaps  eight  wrappers,  is  much  more  valuable 
than  a  narrow  pointed  leaf  ^ich  yinas  perhaps  only  four.  Plants 
may  be  found  growing  side  by  side,  the  one  with  broad  leaves,  the 
other  ^th  narrow,  but  by  selcctioa  the  brrad  type  can  be  perpetu- 
ated and  gradually  improved. 

Hybridization  can  also  be  readily  controlled  in  the  case  of  tobaccos, 
and  in  this  connexion  it  is  useful  to  note  that,  if  pollen  ir  desired  01 
some  variety  growing  at  a  distance,  it  will  retain  its  vitality  for 
several  weeks  if  kept  perfectly  dry,  and  so  can  readily  be  sent  by 
post  from  one  place  to  another.  Another  favourable  feature  is  the 
fact  that  a  single  capsule  contains  from  4000  to  8000  seeds,  and  one 
tobacco  plant  may  easily  produce  from  900,000  to  1,000,000  seeds. 

ProiuOimu 

UnUed  5(iifei.~Tobacco  cultivation  dates  in  the  States  from 
the  venr  eariy  years  of  the  17th  century,  when  it  was  taken  up 
in  Vixgfraa.  A  general  description  has  already  been  given  of  the 
methoos  of  cultivation  and  preparation.  In  1906  the  total  area 
imder  tobacco  in  twenty^five  states  was  796,099  acres,  and  tbe 


production  68a,4»8.5io  lb,  valued  at  about  £13,500,000.  The 
principal  tobacco-producing  sutes,  with  the  approximate  value  ol 
their  crops,  were:  Kentucky.  £3,885.400:  Ohio,  £1,706,600;  North 


The  average  yield  per  acre  in  the  Sutes  as  a  whole  ia  1966  was 
857-2  lb.  New  Hampshire  had  the  highest  average,  1785  lb  per  acrt, 
and  Mississippi  the  lowest.  440  lb. 

The  successful  production  of  cigar  tobaccos  from  Cuban  and 
Sumatran  seed  was  a  development  of  the  late  19th  century. 

Perique  tobacco  is  worthy  of  special  notice.  This  famous  tobacco 
is  produced  only  at  Grand  Points  in  Louisiana.  Great  care  is  given 
to  the  cultivation,  and  damp  atmospheric  conditions  are  desirable 
during  the  ripening  stages.  The  leaves,  when  stripped  from  the 
stalks,  are  made  into  rolls  and  subjected  to  great  pressure,  which  is 
released  daily  to  allow  the  leaves. to  absorb  their  expressed  juice. 
To  the  chemical  changes,  mainly  oxidation,  which  go  on  in  this  juice 
while  it  is  exposed  to  the  air,  tne  characteristic  aroma  and  flavour 
of  Perique  tobacco  are  mainly  due. 

Cuba. — Tobacco  is  the  second  industry  of  the  country,  the'vahie 
of  the  crop  bang  surpassed  only  by  that  of  sugar.  The  cultivation 
was  formerly  a  monopoly  of  the  Spanish  crown,  but  from  TS17 
payment  of  a  tax,  usually  heavy,  has  been  the  only  restriction. 
The  superiority  of  Cuban  tobaccos  in  flavour  and  aroma,  especi- 
ally  for  cigar  nllen,  has  long  been  recognised,  but  exactly  to  what 
conditions  these  qualities  are  due  is  not  fully  known,  llie 
l«f  known  as  "  Vuclta  Abajo,"  produced  in  the  province  of 
Pinar  del  Rio,  is  perhaps  the  best  cigar  leaf  of  the  world.  The 
other  tobacco-producing  provinces  in  order  of  importance  are 
Havana,  Santa  Clara  and  Santiago  de  Cuba.  The  crop  is  mostly 
grown  in  the  open,  air<ured  and  carefully  fermented.  Cuban 
tobacco  is  grown  as  a  "  winter  "  crop,  the  summer  months  being 
those  of  high  rainfall.  Cultivation  under  shade  was  recently  tried 
with  satisfactory  results; "  166-65  acres  cultivated  under  cheesecloth 
produced  in  1903  10  bales  of  wrappers  and  1-5  bales  of  fillers  of 
tobacco  per  acre,  the  output  under  the  old  system  having  been  4*5 
bales  of  tobacco  per  acre  of  whkrh  only  10%  represented  wrappen 
of  good  colour  '*  (Diptomatic  and  Consular  Report  on  Cuba,  1904, 
No.  3522). 

Mexico  is  an  important  tobacco-producing  ctountry,  and  Mexican 
leaf  is  largely  used  in  Europe  for  cigar  wrappers  and  other  purposes. 
Mexican  tobacco  approximates  more  or  less  closely  to  that  of  Cuba, 
and  is  cultivated  and  prepared  in  very  similar  ways. 

France. — Tobacco  cultivarion  is  an  imporrant  industry,  and  the 
hom^  production  is  carried  out  under  government  superviaon. 
In  1905,  M,75o  planters  cultivated  39.439  acres,  and  the  total  crop 
amounted  to  61.614,900  lb,  of  the  approximate  value  of  £2,000.000. 
The  variety  grown  is  usually  of  the  Virginia  type,  and  the  lesf  is 
coarse,  dark  and  heavy,  and  suited  to  the  manufacture  of  plug  and 
snuff. 

Germany. — The  chief  tobacco-producing  dtviaons  are  Baden  and 
Alsace.  The  leaf  is  of  medium  size,  heavy,  and  is  mainly  used  in  the 
manufacture  of  cigars. 

Hungary  produces  tobacco  of  a  rich,  dark  brqwn  colour,  useful  for 
cigars,  ana  also  a  small,  bright  yellow  leaf,  of  value  as  a  cigarette  and 
pipe  tobacco. 

Russia. — In  northern  Russia  the  produce  Is  mainly  a  large,  coarse* 
heavy,  dark  leaf,  of  use  only  for  the  manufacture  01  plug  and  snuff. 
In  southern  and  Asiatic  Russia  good  tobacco  of  the  Turkish  type  is 
produced. 

Italy  produces  two  principal  types,  a  dark,  heavy  Virginian 
tobacco  on  the  heavy  soils  of  northern  Italy,  and  a  Turkish  type 
tobacco  on  the  sandy  soils  of  the  southern  part  of  the  country. 

Syria. — The  distinctive  Latakta  tobacco  is  produced  in  the 
province  of  Salda  in  northern  Syria.  The  leaf  is  subjected  to  the 
smoke  produced  by  bumine  in  the  green  condition  leafy  branches  of 
species  of  evergreen  oaks  {Quercus  bpp.).  The  process  of  fumigation 
lasts  from  seven  to  nine  months,  and  during  it  the  tobacco  acquires 
its  black  colour  and  peculiar  flavour. 

Creece. — Grecian  tobacco  is  grown  from  Turkish  seed  and  closely 
resembles  Turkish  tobacco  in  character  and  uses.  Egyptian 
cigarettes  are  to  a  great  extent  made  from  Grecian  tobacco.  Paper 
is  a  monopoly  in  Greece,  and  Grecian  cigarette  manufactvrefs, 
to  escapd  the  monopoly,  have  transferred  their  business  to  ^m>t, 
where  they  make  cigarettes  from  Grecian  tobaccos  by  the  aia  of 
Greek  wonemen. 

Turkey. — ^Tobacco  is  an  important  crop  In  Turkey,  where  its 
cultivation  and  manufacture  are  monopolies.  The  ordinary 
tobacco  and  cigarette  trade  is  controlled  by  the  Regie  Compagnie 
int6rcssde  des  tabacs  de  I'empire  Ottoman,  and  Narquileh  tobacco 
(called  "  tumbeki  "  and  used  in  "  hubble-bubbles  ")  is  in  the  hands 
of  a  similar  organization.  The  small  Turkish  leaf  is  famous  through- 
out the  world.  Some  of  the  finest  flavoured  toibaccos  are  produced 
in  the  reeions  around  Cavalla  in  Macedonia  and  ancient  Ephesua 
in  Ada  Minor.  The  cultivation  of  Turkish  tobaccos  has  been  taken 
up  in  various  parts  of  the  world,  e.g.  South  Africa,  and  to  maintidn 
the  standard  of  the  produce  fresh  supplies  of  seed -were  obtained 
annually  from  Turkey.  To  guard  against  this  competition,  the 
export  of  tobacco  seed  from  Turkey  was  prohibited  in  1907.    The 
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Method  of  cultivation  !o  Ttarleey  !•  limple.  and  tlie  pbnts  are  set 
out  cloce  together.  For  tbe  best  qualities  the  leaves  are  primed,  air- 
cured,  and  then  subjected  to  a  lengthy  treatment  corresponding 
to  mild  fermentation.  High  prices  are  obtained  for  the  best  Turkish 
tobaccos.  Thus  in  1906  from  Cavalla  and  Xanthi  11,000  tons  were 
exported  of  a  value  of  about  £1,101,000,.  the  range  of  the  various 
qualities  per  kilo  (a(  lb)  bting^- 

Ghianbek loe.   sd.  to  i6«.   od. 

Kir 4s»  lod.  „    6s.   od. 

Pursuccian  .     .     «     .     •      as.  iid.  h    3*>   9d. 

Drama as.   od.  «,    as.  lod. 

Iniferior  brands  ....      os.    7d.  „    as.   od. 
The  exports  go  mainly  to  Austria-Hungary,  Ramania,  Italy,  Egypt, 
the  United  lungdom  and  tbe  United  Statesi 

/a^n.— Tobacco  cultivation  is  a  government  mooocxrfy,  and  in 
1909  the  crop  amounted  to  about  io6.57a/x)o  lb.  yicMing  a  profit 
to  the  government  of  some  ^.500.000.  The  |>rDduce  is  usually  leaf 
i4  considerable  sise,  of  medium  colour  and  suited  only  for  cigarette 
and  fNpe  smoking. 

Ckma,--Tht  cultivation  b  widespread  thfougfaout  Southern 
China.  The  picked  leaves  ace  usually  either  prepared  for  maricet 
by  ^mple  exposure  to  the  sun  for  a  few  days,  or  in  addition  are 
sprinkled  with  groundnut  oil  and  sometimes  other  materials  also, 
which  result  in  an  increase  of  strength. 

StaiuUra. — The  tobaccos  of  Suroatia  are  especally  valued  for 
outside  wrappers  of  cigars,  beinjg  verv  uniform,  of  fine  texture, 
fight  brown  colour,  thin  and  elastic.  Tney  do  not,  however,  possess 
the  aroma  essential  to  cigar-fiUcrs.  The  industry  is  of  quite  recent 
growth,  datinjg  only  from  i86a.  The  famous  tobacco  r^ion,  about 
15,000  sq.  m.  m  area,  is  on  the  east  coast  of  the  island,  almost  directly 
on  the  equator,  and  has  a  very  uniform  and  high  tempeiature 
and  a  very  high  rainfall.  The  soil  is  mainly  of  volcanic  orisin. 
Deli  is  the  principal  district  and  produces  the  best  tobaccos.  The 
estates  are  usually  very  large,  ana  are  divided  up  into  fields  which 
are  cultivated  in  rotation,  each  field  being  given  several  years' 
rest  after  producing  one  crop.  The  tobacco  is  alr-cured,  fires 
being  only  employed  during  continuous  wet  weather,  and  the 
process  of  curing  occupies  four  or  five  weeks.  The  fermentation 
U  very  car^uUy  controlled,  and  to  obtain  the  desired  light  cok>ur 
the  temperature  is  kept  comparatively  low.  The  leaves  are  graded 
with  the  most  scruDulous  care  and  finally  packed  in  bales  ofabout 
176  lb  each.  The  nigh  quality  of  Sumatra  tobacco  is  due  in  part 
to  the  local  conditions  of  soil  and  climate,  and  perhaps  to  an  even 
greater  degree  to  the  care  taken  at  ever^r  stage  in  lU  cultivation 
and  prcparatioa.  The  work  Is  done  by  Chinese  coolies  under  Euro- 
peaar-oiiefly  Dutch— -supervision.  The  commercial  success  of 
some  of  the  companies  has  been  very  striking,  dividend^  as  high  as 
1 1 1  %  having  been  paid. 

Java  and  Borneo  tobacco  is  very  umilar  to  that  of  Sumatra. 

The  Philippines. — ^Tobacco  is  extensively  cultivated  in  the  plains 
and  on  the  nch  alluvial  deposits  along  the  sides  of  rivers.  During 
feoent  years  the  average  value  of  the  product  has  fallen,  due  ap- 
parently to  deterioration  in  quality.  The  exports  of  manufactured 
tobacco,  such  as  Manila  cheroots,  find  their  principal  market  in 
China,  British  India,  Austrabsia  and  the  United  Kingdom,  whilst 
of  the  leaf  tobacco  fuUv  three-quarters  goes  to  Spam. 

British  Empire.-^Tomcco  is  grown  for  local  use  in  many  parts  of 
India,  but  the  prindpal  centres  of  its  cultivation  on  a  commercial 
scale  are  Bomoay,  Madras  and  the  Punjab.  American  experts 
are  freouenthr  employed  to  superintend  the  estates  and  factories. 
In  Ceylon  tobacco  is  jgrown  in  the  northern  portion  of  the  island ; 
the  produce  is  but  bttle  suited  to  the  European  market  and  is 
mainly  exported  to  southern  India  and  Cochin  China. 

British  North  Borneo  competes  with  Sumatra  as  the  source  of 
the  bMt  cigar  wiappeis.  The  cultivatioa  was  begun  in  the  idand 
in  198^  by  planters  seeking  new  lands  free  from  the  heavy  taxation 
to  which  they  were  subjected  In  Sumatra.  The  industry  is  now 
Ui  the  hands  of  three  large  companies,  the  survivors  of  some  twenty 
or  more  which  have  started  at  various  times.  The  greater  portion 
of  the  most  suitable  land  appears  to  be  already  under  cultivation 
and  there  is  little  immediate  prospect  for  much  expansion  of  the 
industry.   The  annual  value  of  tobacco  exported  is  over  jCjoo.ooa 

In  Australia  tobacco  is  produced  on  a  small  scale  in  Queensland, 
New  South  Wales  and  Victoria.  Efforts  arc  being  made  to  develop 
tte  industry.  New  Zealand  has  attempted  to  produce  tobacco 
•s  a  commereial  crop,  but  the  effort  was  abandoned  several  years  ago. 

In  the  West  IncUes  tobacco  is  frovfn  on  a  small  scale  in  many 
of  the  British  colonies,  but  only  in  Jamaica  is  there  a  definite  in- 
dustry. An  expert.  Mr  F.  V.  Chambers,  recently  reported  on  Jamaica 
tobacco  as  of  good  quality  and  flavour  but  often  df  a  heavy  nature. 
The  shade-grown  tobacco  tnu,  however,  hardly  likely  for  making 
wiamxMrs  to  be  excelled  by  any  tobacco  in  the  worid. 

In  the  British  African  possessions  the  outlook  for  tobacco  cultiva- 
tion is  in  several  instances  favourable.  Rhodeaan-grown  Turfdsh 
tobacco  is  already  on  the  English  market,  as  also  various  brands  of 
tofaaceo  from  the  Transvaal.  Natal  and  Cape  Colony  have  also 
industries  of  considerable  local  iraporuncc.  Tobacco  cultivation 
has  made  considerable  proercss  in  Nyasaland  (British  Central 
Africa).   In  1900  there  were  09  acres  under  this  crop.^e  yield  being 


448olbortheiralltie^£feT«.  Tk  1907 -die  aepeafe  Had  toefeaaed  t6 
33^1  the  yidd  to  413.^16  lb,  and  the  value  to  £M89.  Flue-cured 
bnght  tobacco  is  principally  produced,  but  sun-cured  is  also 
exported;  and  in  1906^190^  experiments  with  Turkish  tobacco  gave 
encouraging  results. 

Canada  produces  in  Ontario  and  Quebec  coaxae  VifgMna  type 
tobacco. 

Chemistry, 
The  constituents  of  tobacco,  as  of  aO  other  vegetable  matter, 
can  be  grouped  under  three  beads:  water,  mineral  acids  and  bases 
(wMch  pass  into  tba  ash  on  combustion)  and  organic  substances. 
The  following  analyses  of  upper  leaves  made  at  the  Coonecticut 
state  station,  and  recorded  in  Report  No.  63,  Office  of  Experioient 
Stations,  U.S.  Department  of  Agriculture,  indicate  tne  more 
important  constituents  and  also  the  chuiges  wUck  taloe  place 
during  fermentatran. 
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rci'inenteci. 

Water 
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Starch   .  .     .     .     .     . 
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Nicotine  (g.v.)  (Ci«Hi«Nt)  is  a  volatile  alkaloid  which  appears  to  be 
present  only  in  plants  of  the  genus  NicaHuu  (see  NicoTim). 

Manufacture. 

In  the  manufacture  of  tobacco  for  smoking,  we  have  to  do  with 
the  numerous  forms  of  tobacco  used  for  smoking  in  pipes,  embracing 
cut  smoking  mixtures,  cake  or  (dug,  and  roll  or  spun  tobacco.  Under 
this  heading  come  also  the  dgar  and  cigarette  manufacture. 

The  raw  material  in  the  warehouses  is  of  various  qualities:  some 
Ss  strong,  rough  and  harsh,  and  so  is  unfit  (or  ordinary  smoking; 
other  saraptcs  are  nild  and  fine^  with  aromatic  and  pleasant  flavour, 
but  devoid  of  strenath.  By  a  proper  mixing  aind  blending  the 
manufacturer  is  enaued  to  prepare  the  smokii^  mixture  wluch  b 
desirable  for  hb  purpose;  but  certain  of  the  roufl^,  bitter  qualities 
cannot  be  Banufactuied  without  a  preliminary  treatment  by  which 
theb  intense  disagoeeabb  taste  b  modified.  The  storing  of  such 
tobacco  for  a  lengthened  period  matures  and  deprives  it  of  harshness, 
aad  the  same  result  may  be  artificially  hastened  by  macerating 
the  kav^  ia  water  acklubted  with  hydrochloric  add,  and  washing 
them  out  with  pure  water.  The  most  efficient  means,  however,  of 
improving  strong,  ill-tasting  tobacco  b  by  renewed  iermentation 
artificially  induced  by  moisture  and  heat. 

The  manufacturer  naving  prepared  hb  mixture  of  leaiws.  proceeds 
to  damp  them,  pure  water  akme  being  used  in  the  United  Kingdom, 
whereas  on  the  Continent  and  in  America  certain  -,,n^- 
" sauces"  are  employed,  which  consist  of  mixtures  of  jg^J^? 
aromatb  substances,  su^r,  liquorice,  common  salt  and 
saltpetre,  Ac.,  dissolved  m  water.  The  primary  object  b  to  render 
the  leaves  soft  and  pibnt;  the  use  of  the  sauces  b  to  improve  the 
flavour  and  burning  qualities  of  the  leaves  used.  When  uniformly 
damped,  the  baves  are  separately  opened  out  and  smoothed,  the 
midnb,  if  not  already  removed,  b  torn  out,  except  when  "  Inrd's- 
eye  "  cat  b  to  be  made,  in  whkh  mixture  the  midrib  g^ves  the 
peculbr  **  bird'sneye  "  appearance.  The  prepared  tobacoot  while 
still  moist  and  pUant,  b  pressed  between  cylinders  into  a  Kgbt  cake, 
and  cut  into  fine  uniform  shreds  by  a  nuKhine  anak^pous  to  the 
chaff-cutter.  The  cut  tobacco  b  now  roasted,  partly  with  the  view 
of  driving  off  mobture  and  bringing  the  material  mto  a  condition 
for  keeping,  but  also  partly  to  improve  its  sRM>ldng  quality.  The 
roastiiig  b  most  simply  effected  by  spmding  it  on  heated  slabs,  on 
which  it  b  constantly  turned,  or  a  roasting  machine  b  iMed,  cond^ng 
of  a  revotvittg  drum  in  which  the  tobacco  b  rotated,  |[AduaUy 
passing  from  one  end  to  the  other,  and  all  the  tiaie  under  the  influence 
of  a  current  of  heated  air.  Tbe  increase  in  favour  of  packet  tobaccos 
has  brought  about  the  invention  of  dabomte  packing  awdiines. 

For  roll,  twist  or  pistail  tobacco  tbe  raw  material  b  damped  or 
saucedasin  the  case  of  cut  tobacco.  The  interior  of  the  roil  consists 
of  small  and  broken  leaf  of  various  kindk  called 
*"  fillers*':  and  thb  b  cndosed  within  an  extcnal 
covering  of  brve  whob  leaf  of  bri^t  quality,  such 
leaves  being  called  *' covers.'*  Tbe  materbl  as  siqjplaed  to  the 
twbting  machinery  by  an  attendant,  and  formed  into  a  oord  of 
uniform  thickness,  twisted  and  wound  on  a  drum  by  mechanism 
analojgoas  to  that  used  ia  fope-spinmng.  From  the  drum  of  ^the 
twisting  machine  the  spun  tobacco  b  rolled  into  cyKodersof  various 
sises.  These  are  enclosed  in  canvsa,  and  around  the  surface  of 
each  stout  hempea  cord  is  tightly  aad  closely  coiled.  In  thb  form  a 
larffb  number,  after  iisteg  cooked  nratasnad  ia  OMbkliMt  for  aboot 
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twenty-^pur  boon,  an  pikd  telwwm  pbtietf  In  an  hydntdic  pme, 
and  ftubjected  to  great  pressure  for  a  month  or  six  weeks^  during 
which  time  a  alow  fermentation  takes  place,  and  a  considerable 
exudation  of  juice  results  from  the  severe  pressure.  The  juice  is 
collected  for  use  as  a  sheep-dip. 

Cake  or  phig  tobacco  is  made  by  enveloping  the  desired  amount 
of  filiecB  within  covering  leaves  of  a  fine  bright  colour.  The  paclu^es 
are  placed,  in  moulds,  and  submitted  to  powerful  pressure 
in  an  hydraulic  press,  by  which  they  are  moulded  into 
solid  cakea.  Both  cake  and  roll  tobacco  are  equally 
used  for  smoking  and  chewing;  for  the  latter  purpose  the  cake  is 
frequently  sweetened  with  Uquorioe,  and  sold  at  honey-dew  or  sweet 
cavendish. 

For  dgar-making  the  finest  and  most  delicately  flavoured  qualities 
of  tobacco  are  generally  selected.,  A  dgar  consists  of  a  core  or 
^^^  central  mass  of  fillers  envelopeu  in  an  inner  and  an  outer 

^'^  cover,  the  former  the  Under  and  the  latter  the  wrapper. 

The  fillers  or  inner  contents  of  the  cigar  nmst  be  of  uniform  quality, 
and  so  pocked  and  distributed  in  a  longitudinal  direction  that  the 
tobacco  may  bum  uniformly  and  the  smoke  can  be  frcdy  drawn 
from  end  to  fnd.  For  the  oinder  whole  leaf  of-  the  same  quality 
as  the  fillers  it  used,  but  for  the  wrapper  only  selected  leaves  of  the 
finest  quality  and  colour,  free  from  all  injury,  are  employed.  The 
covers  are  carefully  cut  to  the  proper  size  and  shape  with  a  sharp 
knife,  and,  after  being  damped  and  smoothed  out  are  placed  together 
in  a  pile.  In  making  cigars  by  the  hand,  the  operator  rolls  together 
a  sumdent  quantity  of  material  to  form  the  filling  of  one  cigar,  and 
experience  enables  him  or  her  to  sdect  very  uniform  <]uantitie8. 
This  quantity  is  wrapped  in  the  inner  cover,  an  oblong  piece  of  leaf 
the  length  ol  the  c^ar  to  be  made,  and  of  width  suffident  to  enclose 
the  whole  material.  The  dgar  is  then  rolled  in  the  hand  to  consoli- 
date the  tobacco  and  bring  it  into  proper  shape,  after  which  it  is 
wrapped  in  the  oatcr  cover,  a  shaped  piece  made  to  enclose  the 
whole  in  a  spiral  manner,  beginning  at  the  thick  end  of  the  dmr  and 
working  down  to  the  pointed  end,  where  it  is  dexterously  finished 
by  twisting  to  a  fine  point  between  the  fingers.  The  finished  dgars 
are  either  spread  out  in  the  sunlight  to  be  dried,  or  exposed  to  a  gentle 
heat.  -They  are  then  sorted  into  qualities  according  to  their  cdour, 
packed  in  boxes,  in  which  they  are  stored  for  tale.  Machinery  is 
now  employed  for  forming  and  moulding  the  fillings  of  the  cheaper 
grades  of  cigars. 

Havana  dgars  are,  as  regards  form,  classification,  method  of 
putting  up  and  nomenclature,  the  models  followed  by  manufacturers 
of  all  dasses  of  the  goods.  Genuine  ("  legitimas  ")  Havana  cigars 
are  such  only  as  are  made  in  the  island;  and  the  dgars  made  in 
Europe  and  elsewhere  from  genuine  Cuban  tobacco  are  classed  as 
.*'  Havanas."  Other  brands  of  home  manidactnre  contain  some 
proportion  of  Cuban  tobacco;  and  very  good  dgar*  may  be  made 
in  which  the  name  only  of  that  h^hly-priaed  leaf  is  empkiyed. 
When  we  come  to  the  inferior  dasses  of  agars,  it  can  only  be  said 
that  they  may  be  made  from  any  kind  o£  leaf,  the  more  ambitious 
imitations  bdng  treat«]  with  vanous  sauces  designed  to  give  them  a 
Havana  flavour.  The  highest  dasa  of  Cuban-made  dgars,  called 
"vegueras,"  are  prepared  from  the  very  finest  Voelta  Abajo  leaf, 
rolled  when  it  is  just  half  dry,  and  consequently  never  damped  with 
water  at  all.  Next  come  the  "  regalias,"  nmilariy  made  of  the  best 
Vuelta  Abajo  tobacco;  and  it  is  only  the  lower  qualities,  "  ordinary 
rq;aljas,"  which  are  commonly  found  in  commerce,  the  finer,  and  the 
"  v^ueras"  being  exceedin^y  high-priced.  The  d^ars,  when  dry, 
are  carefully  sorted  according  to  strength,  which  is  estinuted  by 
their  o^ur,  and  classed  in  a  scale  of  increasng  strength  as  daro, 
eohrado  darOt  maduro  and  osturo.  They  are  preued  into  the  dgar 
boxes  for  sale,  and  branded  with  the  name  or  trade  mark  of  their 
makers.  Cheroots  differ  from  ordinary  dgars  only  in  shape,  bdng 
dther  in  the  form  of  a  truncated  cone,  or  of  uniform  thickness 
throughout,  but  always  having  both  ends  open  and  sharfdy  cut 
across.  Cheroots  come  principally  from  Manila,  but  thfcre  are  now 
large  quantities  imported  into  the  United  Kingdom  from  the  East- 
Indies  and  Burma. 

Cinrettes  consist  of  small  rolls  of  fine  cut  tobacco  wrapfied  in  a 
covering  of  thin  tough  paper  spedally  made  for  such  use.  Originally 
ommmMmm.  cigaTcttes  wcre  cHtudy  prepared  by  the  smoker  himadf ; 
•'•■'™*^  but  now  they  are  very  largely  made  by  automatic 
machintfy.  The  machines  cut  the  paper,  gum  its  edge,  measure  out 
the  proper  quantity  of  tobacco,  wrap  it  up,  make  the  gummed  edge 
adhere,  and  cut  the  ends.  In  other  machines  a  roll  of  narrow  paper, 
in  width  equal  to  the  drcumference  «f  the  dgarette,  is  converted 
into  a  Kmg  tube,  filled  with  tobacco,  and  automatically  cut  off  Into 
proper  length*.  Such  madnnes  can  make  aevenl  hundred  dgarettes 
per  hour.  The  best  dgarettes,  however,  are  made  by  hand;  the 
tobacco  leaves  are  selected  and  hand*cut,  and  the  paper  tubes  are 
filled  by  hand. 

The  nMinnfacture  of  snuff  is  the  moat  complex,  tediona  and  difficult 
undotaking  of  the  tobacco  manufacture,  but  it  is  now  of  but  little 
c.  M  unportanoe.  The  tobacco  best  suited  for  snuff-making 
*^'''  is  thick  fleshy  leaf  of  a  dark  colour,  but  scraps  and  waste 
pieces  resulting  from  the  preparation  of  smoking  mixtures  and 
cigars,  and  the  raidribs  of  leaves  are  laigdy  used.  The  matenal 
is  moistened  with  a  solutkm  of  common  salt  and  placed  in  very  large 
heaps  to  ferment  for  aoma  waeka.    Varioiia  flavounng  naateriaia. 


such  asllquorice,  tonka  beans  (l>^pUryK  oUraia)  and  other  ingredieaU 
are  added,  the  natures  of  which  are  often  trade  secrets. 

The  mass  is  dried,  ground,  and  allowed  to  ferment  again,  (he  pro- 
cess bdng  repeated  if  necessary.  The  peculiar  properties  of  snuff 
are  dependent  on  the  presence  of  free  nicotine,  free  ammonia  and  the 
aromatic  principles  developed  during  fermentation. 

FisctU  RestricUms, 

In  neariy  all  dvifized  countries  the  cultivation  of  tobacco  and  its 
manufacture  are  conducted  under  state  superviMon  and  form  ap 
important  source  ot  public  revenue.  In  some,  for  instance,  France, 
Austria-Hungary  and  Italy,  the  cultivation  is  a  state  monopoly,  and 
in  other  countnes  the  crop  is  subject  to  heavy  excise  duties.  Since 
the  time  of  Chaxies  II.  the  growth  of  tobacco  in  Great  Britain  bai 
been  practically  prohiluted,  the  original  enactment  to  that  effect 
having  been,  paasied  to  encourage  trade  with  the  young  colony  of 
Virginia.  In  l886  experiments  were  conducted,  under  certain 
restrictions,  and  the  plant  was  grown  in  Norfolk,  Kent  and  other 
counties  with  suffident  success  to  prove  the  entire  practicability  ol 
raising  tobacco  as  a  commercial  crop  in  England.  In  more  recent 
years  tobacco  has  been  grown  in  Ireland,  but  up  to  1910  it  had 
been  found  impracticable  to  obtain  from  the  government  sufficient 
relaxatk>n  from  fiscal  restrictions  to  encourage  the  homecultivation, 
though  in  1907  the  prospect  of  licences  bdng  issued  was  held  <»ut. 

StaiisHcs. 

The  following  table,  taken  from  the  Ytar  Book  <^  U»  U^.  Depart*^ 
mtfU  of  Apicmture,  tgodt  Indicates  the  crops  ot  tobacco  in  1905 
in  the  regions  mentioned,  10  far  as  figures  are  available. 

1905- 

North  America 721492,000  lb. 

South  America 108,575,000  „ 

Europe 650,133,000  „ 

Asia 690,161.000,, 

Africa 23,346.000  „ 

Australia  and  Fiji 1486,000  „ 

Total  2,175,193,000  lb. 

The  estimated  value  cit  the  world's  annual  crop  is  approximately 
£40,000,000. 

Consumption  of  Tobacco. — The  comparative  coftsumption.of  tobacco 
in  various  countries  is  best  appreciated  by  expressing  it  in  pounds 
per  head,  and  the  following  figures  are  taken  from  Bartholomew's 
Atlas  of  iko  World's  Commerce:  Belgium  6*2i  R>,  United  Srates 
5*40 -lb,  Germany  3*44  fl},  Austria  3*02  lb,  Australasia  2*20  lb, 
Canada  2*54  lb,  Hungaiy  2*42  lb,  France  2*  16  lb.  United  Kingdom 
1*95  lb,  Russia  I'lo  lb. 

The  literature  of  tobacco  is  Very  extensive.  William  Bragge  of 
Birmingham  publiAed  in  1880  a  revised  bibliography  of  the  subject. 
BibHouieca  ntcotiana,  extending  to  248  quarto  p^es.  From  such 
a  mass  of  authorities  it  would  be  vain  here  to  make  selections, 
but  mention  may  be  made  of  Fairholt's  capital  gossiping  work. 
Tobacco,  its  History  and  Associations  (2nd  ed.,  1870).  As  modem 
standard  works  there  may  also  be  quoted  Tiedemann's  Geschichte  des 
Tabaks  (1856)  and  Wagner's  Tabakadiurt  Tabak-  und  Cigarreih 
Fabrication  (1884).  In  the  foregoing  account  various  passaees  from 
the  article  by  J.  Paton  and  W.  Dittmar,  in  the  9th  ed.  of  the 
Bney.Brit,,  have  been  utilised.  (W.  G.  F.) 

TOBAGO,  an  island  in  the  British  West  Indies,  ao  m.  N.E.  of 
Trinidad,  in  11"  15'  N.  and  60**  40'  W.  Pop.  18,751.  It  is 
a6  m.  long  and  7I  m.  broad,  and  has  an  area  of  1x4  sq.  m.  or 
73,3x3  acres,  of  which  about  xo,ooo  are  under  cultivation.  It 
consists  of  a  single  mountain  mass  (volcanic  in  origin),  x8  tt. 
in  length,  and  rising  in  the  centre  to  a  height  of  x8oo  it.  A 
great  part  of  the  island  is  clothed  with  dense  forest,  in  whidi 
many  valuable  hardwood  trees  are  found.  The  higher  lands 
form  part  of  what  is  known  as  the  "  Rain  Preserve,"  where. 
In  order  to  attract  and  preserve  the  rainfall,  the  trees  are  never 
allowed  to  be  felled.  The  average  temperature  is  Sx**  F.  and  the 
yearly  rainfall  is  66  in.  The  rainy  season  lasts  from  June 
to  December,  with  a  short  interval  in  September.  The  valleys 
are  particulariy  adapted  to  horse-  and  sheep-farming,  whidi 
are  growing  industries.  Tlie  soil  is  fertile  and  produces  rubber, 
cotton,  sugar,  coffee,  cocoa,  tobacco  and  nutmegs,  all  of  which  ate 
exported;  pimenio  (allspice)  grows  wild  in  the  greatest  profusion. 
The  schoob  arc  conducted  by  various  denominations,  asaistcd  by 
government  grantk  The  island  is  divided  into  seven  parlshtt. 
Scarborough  (pop.  769),  the  capital,  is  on  the  south  coast,  8  m. 
from  its  south-western  point.  It  stands  at  the  foot  of  a  hill 
435  ft  high,  on  which  is  situated  Fort  King  George,  now  without 
a  garrison.  There  is  a  lighthouse  at  Baedlet  Point.  Tobago, 
properly  Tobaco,  was  discovered  in  1498  by  Cohambus,  who 
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iMrned  it  AinHHp(iOn».«&d  Ike  Botiih  Bag  wti  fint  planted  m 

i5Sa    It  afterwards  paaed  into  the  hands  of  the  Dutch  and 

then  of  the  French,  and  was  finally  ceded  to  the  British  In  18x4. 

Until  1889  it  form»i  part  of  the  colony  of  the  Windward  Islands, 

but  in  that  year  it  was  joined  to  Trinidad,  its  kgal  and  fiscal 

anangements,  however,  being  kept  distinct    Ten  years. later 

it  beoime  one  of  the  wards  of  Trinidad,  under  a  warden  and 

magistrate;  its  revenue,  expenditure  and  debt  were  merged 

into  those  of  the  united  colony,  and  Trinidad ian  law,  with  veiy 

lew  eiceptions,  was  made  binding  in  Tobago. 

TOBIN,  JOHN  (1770-1804),  English  dramatist,  was  bom  at 

Salisbury  on  the  28th  of  January  1770,  the  son  of  a  merchant. 

He  was  educated  at  Bristol  Grammar  School,  and  practised 

in  London  as  a  solicitor.     Fkom   1789  be  devoted  all  his 

spare  time  to  writing  fbr  the  stage.    He  submitted  no  fewer 

than  thirteen  plays  before,  in  1803,  he  got  an  unimportant  farce 

staged.    In  1804,  having  just  submitted  his  fourteenth  play, 

a  romantic  blank  verse  drama  entitled  The  Honey  Moon,  to  the 

Dniry  Lane  management,  he  came  to  the  conclusion  that  it  was 

useless  to  continue  playwriting  and  left  London  to  recruit  his 

health.    The  news  that  his  play  had  been  aocq>ted  came  too 

late.    He  had  long  had  a  tendency  to  consumption,  and  was 

ordered  to  winter  in  the  West  Indies.    He  left  England  on  the 

7th  of  December  1804,  but  died  on  the  first  day  of  the  voyage. 

In  the  following  year  The  Honey  Moon  was  produced' at  Drury 

Lane,  and  proved  a  great  success.    Several  of  Tobin's  earlier 

plays  were  subsequently'  produced,  of  which  The  School  for 

Authors,  a  comedy,  was  i»obably  the  best. 

See  also  The  Memoirs  of  John  TpbiHt  with  a  telection  from  his 
unpublished  writings,  by  Miss  Benger  (London,  1820). 

TOBrr»  THE  BOOK  OF,  one  of  the  books  of  the  Old  Testa> 
ment  Apocrypha.  It  is  a  good  specimen  of  the  religious  novel,  a 
form  of  literature  invented  by  the  Jews.  The  romance  may  be 
read  in  a  beautiful  dress  in  ihe  Revised  Version  of  the  English' 
Apocrypha.  It  was  never  admitted  into  the  Jewish  canon, 
but  it  was  admitted  into  the  Christian  Canon  at  the  Council  of 
Carthage  (a^d.  397).  In  the  Roman  Church  it  stiU  forms  a  part 
of  the  Bible,  but  by  the  Church  of  England  it  is  relegated  to  the 
position  of  those  other  books  which  *'  the  Church  doth  read  for 
example  of  life  and  instruction  of  manners,  but  yet  doth  it  not 
apply  them  to  establish  any  doctrine  "  (art.  vi.}.  Some  verses 
(Tob.  iv.  7-9),  however,  are  read  in  the  offertory;  and  Tobias  and 
Sarah  once  occupied  the  position  now  held  by  Abraham  and 
Sarah  in  the  marriage  service. 

The  Book  of  Tobit  has  reached  us  in  Greek,  latin,  Syriac, 
Aramaic  and  Hebrew  versions;  of  these  the. Hebrew  are  the 
latest,  and  need  not  be  considered.  Of  the  Greek  there  are 
three  forms.  One  is  in  the  Vatican  and  Alexandrian  MSS.; 
another  is  in  the  Sinaitic.  Both  these  texts  are  to  be  found  in 
Swete's  Septuagint,  the  former  denoted  by  B,  and  the  latter  by 
a.  B  is  the  common  text,  which  is  f(^wed  in  the  English 
Apocrypha.  Nevertheless  r  is  fuller,  except  in  ch.  iy.,  and 
more  intelligible;  it  is  also  more  Semitic  than  B.  The  two 
must  have  behind  them  a  common  original,  for  they  throw  light 
upon  one  another,  and  the  full  meaning  of  a  passage  is  sometimes 
only  to  be  got  from  a  combuiation  of  both.  The  fullness  of  k 
often  runs  into  superfluities,  which  are  retrenched  id  B.  The 
third  Greek  text  is  'only  a  partial  one  (vi  9*-xiii.  8).  It  may 
be  derived  from  a  study  of  Codices  44,  to6,  107  in  Holmes  and 
Parsons,  which  diverge  from  the  Vatican  text  throughout  the 
part  indicated.  Qf  the  latin  there  are  two  chief  forms,  the  old 
translation,  sometimes  called  the  I  tola,  and  that  of  Jerome  in 
the  Vulgate.  The  Itala  was  published  by  Pierre  Sabatier  at 
Paris  in  x75Zf  &nd  is  reproduced  in  the  Book  of  Tobit  by  Neu« 
bauer  (Clarendon  Press,  1878).  It  agrees  very  fairiy  with  «, 
except  in  tht  matter  of  proper  names.  Jerome's  version  is 
from  the  Aramaic,  or,  as  it  used  to  be  called,  the  Chaldee.  It 
cost  the  saint  one  day's  work.  He  describes  in  his  preface  the 
method  of  its  production.  He  procured  the  services  of  a  man 
who  was  familiar  with  Chaldee  and  Hebrew.  Thb  man  trans- 
lated  to  him  out  of  Chaldee  into  Hebrew,  while  Jerome  dictated 
to  a  shorthand  writer  bis  own  translatk>n  into  Lathu   The  work 


was  done  at  the  nqucst  of  tuo  ChtiitiaB  itiiliops,  Chnwiatiut 
and  HeliodoniSh  Jerome  does  not  mention  the  Itala,  but  it  is 
plain  that  he  was  indebted  to  It.  The  Syriac  text  is  said  to  be 
based  on  a  Greek  versioiL  It  was  only  in  zijS  that  the  Aramaic 
version  was  brought  to  light,  beittg  published  by  Adolph  Neu> 
bauer  from  a  unique  MS.  in  the  Bodleian  library.  It  agrees 
with  K  and  the  Itala,  but  resembles  the  Vulgate  in  having 
nothing  in  the  first  person.  According  to  Neubauer,  it  is  the 
Very  text  which  was  used  by  Jerome,  after  allowance  has  been 
made  for  the  arbitrary  methods  of  the.  Rabbis  and  of  Jerome 
himself.  But  the  Aramaic  version  has  Greek  birthmarks  (see 
especially  p.  7,  line  18),  which  other  scholars  than  its  editor 
have  thought  decisive  against  its  originality.  It  was  hdd  by 
Robertson  Smith  (after  N<Sldeke)  to  be  "  hi  the  highest  degree 
probable  that  the  Greek  text  is  origfaiaL"  But  the  Greek  text 
appears  to  be  itself  a  translation  from  some  Semitic  source. 
Was  this  source  Hebrew  or  Aramaic?  The  forms  'A94pand 
*hBoopdat  fn  Bv.  4, 15  of  a  show  that,  at  least,  that  diapter  is 
drawn  from  Aramaic,  not  from  Hebrew.  But  that  chapter  does 
not  appear  in  all  the  versions,  i^d  so  may  be  Liter  than  tha 
resL 

With  regpid  to  the  date  of  composition  there  is  the  widest 
difference  of  opinion.  Ewald  refers  it  to  the  end  of  the  Persian 
period,  about  350  B.C.  (an  opinion  which  Westoott  declared  to 
be"  almost  certainly  correct ") ;  Kohut  thinks  that  the  book  waa 
composed  in  Persia  under  the  Sassanid  Dynasty,  about  aj>.  ssa 
By t  Tobit  is  already  quoted  as  "  scripture  "  by  Clement  of 
Alexandria  {Strom.  iL  139,  p.  503  Fott).  The  words  of  Tobit 
(xiL  8,  9)  aeem  ahnost  to  have  been  prexnt  to  the  writer  of 
ii.  Qement  (xvL  4).  The  date  of  this  document  is  uncertain ;  but 
in  Irenaeus  Q.  28,  §  5)  in  hb  refutation  of  the  Kabbalistic 
heresy  of  tlie  Ophites,  we  find  Tobias  figuring  as  a  prophet,  on 
the  same  level  as  Haggai.  Earlier  still  the  Book  of  Totut  is 
quoted,  though  not  by  name,  in  the  Epistle  of  Polycarp  to  the 
Philippians  (x.  3;  Tob.  iv.  ro.  Cf.  Prov.  xif.  2;  Ecdus.  nU.  12). 
Now  the  martyrdom  of  Polycarp  is  assigned  by  C.  H.  -Turner 
to  the  year  aj>.  256.  We  seem  to  have  even  a  quotation  by  St 
Paul  from  the  Book  of  Tobit  (x  Tun.  Vi.  X9;  Tob.  iv.  9),  hi 
which  the  identity  amid  difference  seems  to  show  that  the 
Apostle  is  drawing,  not  from  the  Greek,  but  from  the  Semitic 
original.  Josq>hus  displays  no  knowledge  of  the  woric,  but  he 
may  have  been  animated  by  the  same  prejudice  as  the  Pharisees 
of  St  Jerome's  day,  whose  displeasure,  that  father  teOs  us,  he 
had  to  face  in  givirig  to  Latin  readers  a  book  which  was  against 
their  canon.  (Preface  to  Tobit.)  Internal  evidence  shows  that 
the  writer  of  the  14th  chapter  lived  after  the  building  of  the 
Second  Temple,  which  was  "  not  as  the  first."  In  tv.  5  and  6 
of  that  chapter  Tobit  is  made  to  predict  a  glorious  building  of 
Jerusalem  and  the  Temple,  which  was  to  be  followed  by  the 
conversion  of  all  the  Gentiles.  Such  a  passage  might  well 
have  been  penned  when  the  idea  of  Herod's  Temple  was  already 
in  the  air.  If  so,  this  chapter  may  be  supposed  to  have  been 
written  a  little  before  19  B.C.,  while  the  hvjk  of  the  work  may 
have  been  indefinitely  earlier. 

As  to  the  place  of  composition  Persia,  Egypt  and  Pslestine 
have  each  had  advocates.  One  thing  only  appears  fairiy  certain, 
namely,  that  the  Greek  versions  were  composed  in  Egypt.  This 
conclusion  could,  we  think,  be  estabh'shed  by  an  examination 
of  the  language,  especially  of  some  technical  terms  of  adminis- 
tration. But  the  tale  itself  carries  us  back  to  Persia.  It  has 
what  Moulton  called  an  "Iranian  background."  The  evil 
demon  Asmodeus  (q.v.)  h  the  Persian  ACshma  DaCva.  Raphael, 
"  one  of  the  seven  holy  angels,  which  present  the  prayers  of  the 
saints,  and  go  in  before  the  glory  of  the  Holy  Oiie,"  resembles 
the  protecting  spirit  Scaosha.  And  the  dog,  the  companion  of 
Sraosha,  is  there  too.  For  Tobit  differs  from  all  other  books  of 
the  Bible  m  containing  the  only  polity  reference  to  the  dog. 
Tobias's  dog  indeed  does  nothing  but  accompany  his  yonng 
master  on  his  journey  to  Ecbatana  and  back.  But  he  is  there 
as  the  companion  and  friend  of  man,  which  is  Aryan  and  not 
Semitic.  So  alien  mdeed  is  this  from  the  Semitic  mind  that  in 
the  Aramaic  and  Hebrew  versions  the  dog  does  not  appear. 
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Eveft  in  K,  th«  more  Seodtle  of  the  tiro  Greek  venhms,  the 
dog  has  evidently  been  found  an  oflFence.  Mention  of  him  b 
suppressed  in  v.  17,  while  in  xi.  4,  A  KOpnot  is.  Dsde  to  go 
behind  Tobias,  instead  of  6  nbu^l 

The  motive  of  the  stocy  has  been  vnrioudy  legarded  as  a 
desire  to  insist  upon  the  duty  of  tithe-paying.upon  thatof  ahns- 
pivkig,  and  upon  that  of  burying  the  dead.  The  Midtash  given 
by  Neubauer  has  no  doubts  on  this  point,  as  the  stoty  Is  immedi- 
ately foUowed  by  the  remark*-**  Behold  we  lean  how  great  is 
the  power  of  alms  and  tithesl "  But  the  third  motive  is  equally 
apparent.  Accordingly  some  have  insisted  that  the  stoiy  must 
have  been  composed  at  some  period  when  Jewish  dead  were  left 
anbttried,  cither  in  the  time  of  Antiochus  Epiphancs  (a  Maoc. 
▼.  xo),  or  in  that  of  Hadrian,  after  the  revolt  of  Bar-Codiebas. 
If  our  choice  were  limited  to  these  two  periods,  we  should 
certainly  prefer  the  former.  For  the  book  carries  within  itself 
signs  of  early  date.  It  contains  no  Messianic  expectation  nor 
any  reference  to  a  future  life.  The  Isst  fact  is  obscured  by 
the  Vulgate.  Even  in  the  Itala  the  word  atUrtui  is  added  in 
xiL  94ifter  salurabufUm  viUu 

A  new  interest  has  been  added  recently  to  the  study  of  Tobit 
by  the  publication  of  the  Wisdcm  of  A^i^  (Alii^ar).  In  the 
Book  of  Tobit  Al^il^ir  is  represented  as  the  prime  minister  of 
Sennacherib  and  his  son  Esar-Haddbn,  and  Is  daimcd  by  Tobit 
as  his  nephew.  There  is  a  desire  manifested  to  -bring  in  A^l^ar 
wherever  possible  (L  sz,  sa;  it  10;  id.  18;  liv.  ••lo).  The 
bitehtkm  evidently  is  to  bestow  authority  upon  the  fiction  by 
connecting  it  with  a  stoiy  already  known. 

See  K.  D.  Ilgen,  Die  Gtsckicku  Tobias,  naek  dni  venehiedenen 
OrigimiUH  (Jena,  1600):  Fritssche*  Hamibuch  »u  dtm  Apocrypken 
(Leipzig.  1853):  F.  H.  Rcusch.  Das  Buck  Tobias  (Freiburg.  i8$7); 
Schurcr.  GeschichU,  3rd  edition: -Ad.  Neubauer.  The  Book  of  Tobit 
(OxTord.  1878) :  Fuller  in  Speaker^s  Commentary  (1888) :  E.  J.  Dillon. 
Contemporary  Review  (March  1898);  The  Story  of  ^^tjrof.  by  Cony- 
beare,  Hams  and  Lewis  (C^ambridge,  1898);  I.  Roidd  Hams. 
**  The  Double  Text  of  Tobit."  Amencan  Journal  of  Theology  (July 
>^)i  PP*  541-554:  Moulton,  "  The  Ixanian  Background  oTTotMt. 
Expository  Timet  (March  1900),  pp.  357-260;  B.  F.  Westcott  in 
Smith's  Dia.  Bible;  I.  T.  Marshall  in  Hastings's  Diet,  BibU;  W.  Erbt 
in  &tcy.  Bib.;  Toy  in  Jewish  Encyclopedia;  Johannes  MQllcr, 
Beitrdge  sur  Erkldrung  und  Kritik  des  ouches  Tobit;  and  in  the 
same  volume  Alter  totd  Uerkunft  des  Achicar-Romans  und  sein 
YerhSliniss  su  Aesop,  by  Rudolf  Smend.  (3t  O.  S.) 

TOBOGGANING  (Micmac  Indian*  iobaakan,  sledge),  the  sport 
of  sliding  down  snow-covered  hills  and  artificial  ice-sbutes  on 
the  toboggan,  a  sled  from  3  ft.  to  8  ft.  long  and  2  ft.  to  3  ft.  wide, 
formed  of  strips  of  wood  from  \  in.  to  }  in.  in  width,  fitted  together 
and  curved  up  at  the  front.  The  toboggan  is  not  so  well  fitted  for 
use  on  roads  that  are  not  steep  or  very  smooth  as  is  the  sled  pro- 
vided with  runners,  but  is  generally  used  on  open  hills,  or  upon 
artificial  courses  (chutes),  which  are  very  popular  in  Canada. 
For  "  Tobogganing,"  as  known  in  the  Engadine  winter  resorts, 
see  Coasting. 

TOBOLSK*  a  government  of  western  Siberia,  having  the  Arctic 
Ocean  on  the  N.,  the  governments  of  Archangel,  Vologda,  Perm 
and  Orenburg  on  the  W.,  the  provinces  of  Akmolinsk  and  Semi- 
palatinsk  on  the  S.,  and  the  governments  of  Tomsk  and  Yeni- 
seisk on  the  E.  It  is  one  of  the  largest  provinces  of  the  Russian 
Empire,  occupying  530,820  sq.  m.  The  northern  coast  is 
formed  by  the  Yalmal  or  Yanmal  peninsula,  separating  the 
Bay  of  Kara  (on  the  west)  from  the  double  bays  of  the  Ob 
and  Ta2  (on  the  east).  The  Pai-ho  coast-ridge  touches 
Tobolsk  only  at  its  south-eastern  extremity.  The  Urals 
proper,  which  run  south-west  from  the  Kara  Sea  as  far  as 
the  Tdll-pos  (5445  ft.),  and  thence  take  a  southerly  direction, 
form  the  boundary  between  Tobolsk  and  Vologda  as  far  as 
62**  N.,  but  further  south  their  eastern  slopes  are  included 
b  the  government  of  Perm,  and  only  their  bwest  spurs, 
200  m.  from  the  main  chain,  belong  to  Tobolsk. 

The  remainder  of  the  government  is  lowland,  but  varies  greatly 
In  its  different  parts.  1  n  the  south  it  assumes  the  character  oigrassy 
steppes  or  prairies,  In  the  north  of  immense  marshes  sparsely  over- 
grown with  forest,  and  of  treeless  tundras  as  the  shores  of  the  Arctic 
Ocean  line  approocheri.  The  soeth  steppes,  in  their  turn,  may  be 
fHibdivided  into  two  distinct  portioas,  the  Tobol  and  Ichiro  steppe 


hi  tba  wam  and  the  B««ha  fai  tbb  east.  **I1ie  fenncr,  wdariy  43,000 
sq.  m.  ia  area,  is  one  of  the  most  fertile  parts  of  the  empire.  One* 
thud  IS  under  forest,  and  the  remainder  has  a  aol  of  very  productive 
black  earth,  which  enjoys  the  further  advantage  of  being  sufficiently 
drained.  The  climate  Is  very  severe,  the  mean  annual  temperature 
(30*  to  34*  F.)  being  that  of  the  north  of  Sweden  and  of  Arehangd :  but 
the  ,wana  summer  (65*  to  68*  ia  July)  and  the  amount  of  light 
received  from  a  bright  sky  combixke  to  make  vegetation  devdop 
with  a  rapidity  unknown  to  west  Europe.  The  ^raba  steppe 
extends  to  about  55.000  89.  m.  and  is  covered  with  recent  deposits: 
but,  as  there  ia  no  delimte  slope,  the  surface  waters  aceuoiulare 
in  a  Urge  number  of  lakes  and  manhss.  The  climate  ia  moister 
and  the  summer  shorter  and  less  hot  than  in  the  Tobol  and  Isbim 
steppe.  Forests,  consisting  chiefly  of  birch,  occur  sporadically 
over  Its  surface.  The  soil  of  thb  region  also  is  very  productive, 
but  the  fertile  patches  are  sepanited  by  manhy  ground,  and  the 
dense  clouds  of  mosquitoes  in  summer  are  a  plague  to  both  man  and 
beast.  To  the  north  of  the  regions  just  indicated  fie  the  administrative 
districts  of  Tura,  Tobolsk  and  Tare,  with  an  area  of  about  1 10,000 
sq.  m.;  thb  may  be  described  as  the  taiga  region.  It  consists 
thxoughoot  of  impenetrable  forests  and  quaking  quagmirce—tho 
dreadful  urma^s,  which  are  altogether  impenetrable  50  m.  from 
the  scattered  settlements.  Gigantic  cedar-trees,  larches,  firs,  pines, 
tnrehes  and  maples  grow  very  close  toeether.  and  the  underwood 
is  so  dense  that  a  passage  can  be  foreed  only  with  the  hatchet,  the 
difficulties  being  further  increased  by  the  abundance  of  decayed 
wood  and  by  the  marshy  foothold.  To  cross  these  nffissM,  wWch  are 
treacherously  concealed  under  a  swaying  carpet  of  grassy  vegeta- 
tion, a  kind  of  snow-shoe  has  to  be  used  even  in  summer,  and  many 
can  be  crossed  only  in  winter.  Indeed  vast  areas  have  never  been 
visited  by  man.  The  aouth*weSteni  parts  of  this  region  are  traversed 
by  the  Siberian  highway,  and  to  this  circumstance  alone  is  it  indebted 
for  its  population  of  neariy  half  a  million. 

The  government  is  drained  by  the  Ob,  which  traverses  it  for  more 
than  1^00  m.,  and  b  navigable  throughout.  It  receives  many 
tributanea,  some  of  which  are  aoo  to  350  m.  long,  but  flow  through 
quite  uninhabited  renoos.  The  Irtysh,  a  Idt-hand  tributary^ 
spreads  a  network  of  affluents  all  over  the  south  of  the  govarament 
and  is  navigable  for  the  whole  of  its  length  of  760  m.;  it  receives 
the  Tobol,  about  420  m.  long,  also  navigable,  the  Ishim,  and  a 
number  of  less  important  streams;  while  toe  Tun.  a  tributary  of 
the  Tobol,  is  also  navigable.  Navigation  lasts  for  nearly  six  month* 
in  the  south.  The  first  steamer  on  the  Ob  system  was  launched  in 
1845  and  the  second  in  i860;  since  the  latter  date  steam  navigation 
has  steadily  devdoped. 

The  estimated  population  !n  1906  was  t,656,70o»  and- is  prac" 
tically  all  Russian,  except  for  some  42,000  Tatars  in  the  south, 
18,000  Ostyaks',  4500  Samoy^es,  and  4800  Voguls.  There  are, 
moreover,  about  5000  Germans  and  Finns,  somejewsin  the  towns, 
and  about  1500  gipsies.  The  government  is  divided  into  ten 
dbtricts,  the  chief  towns  of  which  are  Tobolsk,  Berezov,  Isbim, 
Kurgan,  Sugut,  Tare,  Turinsk,  Tyukaltnsk,  Tyumen  and 
Yalutorovsk.  The  standard  of  education  u  very  low.  The 
Ostyaks  are  in  a  very  miserable  condition,  having  come  tmder 
heavy  obligatk>ns  to  the  Russian  merchants  and  being  com- 
pelled to  hand  over  to  them  neariy  all  the  produce  of  their 
hunting  and  fishing.  The  Tatar  settlements  are  prosperous  in 
the  south,  but  not  in  the  Tobolsk  dbtrict,  where  their  lands 
have  been  appropriated  for  the  Russian  Settlers.  Many  of  the 
Samoyedes,  Ostyaks  and  Voguls  are  nominally  Christians.  The 
Russians  and  the  Tatars  live  mostly  by  agriculture.  Of  the  total 
area  of  land  regarded  as  suitaUe  for  cultivatk>n  (28,400.000 
acres),  15.600,000  or  55%  are  owned  by.  the  peasant  com- 
munities. 

Agriculture  b  generally  the  chief  occupation,  and  Tobolsk  Is  fast 
becoming  a  granary  from  which  com  b  exported  to  the  northern 
governments  of  European  Russia.  The  total  area  uAder  cereal 
crops  in  1900  was  3,3J4.6oo  acres,  and  the  principal  crops  are 
rye.  wheat,  oats,  bariey  and  potatoes.  Flax,  hemp  and  tobacco 
are  cultivated  in  the  south.  Livestock  breeding  is  carried  on  on  a 
large  scale.  Dairy-farming  has  made  remaricable  progress  since 
the  trans-Siberian  railway  was  built. 

The  industries  are  insignificant  (chiefly  tanning  dUtilllng  and 
rallow-mehing) ;  ironworks  and  cloth  mills  are  still  in  their  infancy. 
The  export  of  cattle,  hides,  tallow,  com,  floor,  .fish  and  furs  to 
Russu.  both  from  Tobolsk  and  from  the  Kirshiz  steppe,  b  of  some 
importance.  Spirits  are  sent  farther  east  to  Tomsk;  while  all  kinds 
of  manufactured  wares  are  imported  from  Russia.  The  fairs  of  Irbit 
and  Ishim  are  the  chief  centres  for  trade.       (P.  A.  K. ;  J.  T.  Be.) 

TOBOLSK,  a  town  of  Asiatic  Russia,  capital  of  the  government 
of  the  same  name,  on  the  right  bank  of  the  Irtysh,  near  its  con- 
fluence with  the  Tobol.  Pop.  (1900),  21,401.  It  is  305  m. 
E.N.E.  from  Ekaterinburg,  and  b  no  longer  the  capital  of  West 
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Siberia  nor  evaa  an  admviistratlve  cenlfe  to  exiles.  Thekraml, 
or  citadel,  built  in  the  reign  of  Peter  the  Greats  by  Swedish 
prisoners,  in  imitation  of  the  kreml  of  Mogcow»  contains  the 
cathedral,  erected  towards  the  end  of  the  17th  century.  Some 
12  m.  south-east  are  the  ruins  of  the  '*  fort  of  Kuchum,"  the 
site  of  the  capital  of  Siberia,  Isker,  before  the  Russian  conquest. 
Tobolsk  was  founded  in  1587  by  Cossacks^  and  fonns  the  see  ol 
the  bishop  of  Tobolsk  and  Siberia. 

TOBRUK  (anc  AtUipyrgos),  a  settlement  with  small  Turkish 
garrison  on  a  fine  natural  harbour  situated  on  the  N.  coast  of 
Africa  at  the  intersection  of  32"  N.  LaL,  ^ith  24**  B.Ju>ng. 
The  harbour,  which  is  small  but  deep,  and  sheltered  by  high 
ground,  opens  to  the  east.  It  is  about  ai  m.  long  by  }  m.  wide; 
the  depth  in  the  centre  is  over  40  ft.  and  soundiqgsof  over  joft. 
extend  to  within  a  very  short  distance  of  the  shores.  It  is  the 
only  safe  port  easily  accessible  to  large  vessels  for  over  1000  ro., 
between  Sfax  in  Tunisia  and  Alexandria,  for,  although  there  is 
safe  and  de^  anchorage  m  the  recess  of  the  Gulf  of  Bomba,  the 
entrance  is  rocky  and  dilAculU  Tobruk  has  long  been  the^ut- 
let  for  the  trade  of  the  oases  which  extend  from  Jacabub  to 
Siwah,  and  area  stronghold  of  the  Senussi  order  (see  Cysenaica)  *, 
and  it  is  also  the  headquarters  of  the  Libyan  sponge  fishery, 
prosecuted  by  Greeks.  In  the  spring  it  is  visited  by  a  great 
number  of  boats,  to  protect  which  a  small  Hellenic  warship 
has  sometimes  been  despatched.  But  it  is  as  a  future  man-of- 
war  harbour  that  Tobruk  is  likely  to  be  important.  It  has  been 
visited  both  by  British  and  Italian  squadrons  and  has  become 
an  object  of  considerable  solicitude  to  the  government  of 
Italy.  By  running  into  Tobruk  and  the  neighbouring  Gulf  of 
Bomba  the  French  fleet  eluded  British  vigilance  on  iU  way  to 
Egypt  in  1708.  (D.  G.  H.) 

TOGBI  VALLEY,  or  Dawak,  one  of  the  chief  routes  into 
Afghanistan  in  the  North- West  Frontier  Province  of  India.  It 
leads  from  the  Bannu  through  tribal  country,  and  it  inhabited 
by  the  Dawari  (q.t.).  The  valley  is  divided  mto  two  parts, 
known  as  Vpper  and  Lower  Dawar,  by  a  narrow  pass  called^  the 
Taghrai  Tangi.  some  three  m.  long.  Between  Dawar  and  British 
territoiy  is  the  low  range  of  uninhabited  hills,  which  skirt  the 
Bannu  district.  It  was  by  this  route  that  Mahmud  of  Ghazni 
effected  several  of  his  raids  into  India  and  the  remains  of  a  road 
flanking  the  valley  and  of  defensive  positions  are  still  to  be 
traced.  After  the  Waziristan  Expedition  of  1894  the  Tochi  was 
garrisoned  by  British  troops;  but  when  Lord  Curzon  reorganized 
the  frontier  in  1901,  the  British  troops  were  withdrawn,  and  their 
place  supplied  by  tribal  mililia.  The  chief  posts  are  Saidgi,  Idak, 
Miranshah,  Datta  Khel  and  SherannL  The  valley  was  the 
scene  of  action  for  the  Tochi  or  Dawari  Expedition  under 
Brigadier-General  Keyes  in  J873,  and  the  Tochi  Expedition 
under  General  Corric  Bird  in  1897. 

TOCQUEVILLB,  ALEXIS  HENRI  CHARLES  HAURICS 
CLEREL,  CovTE  de  (1805*1859),  was  born  at  VemeuU  on  the 
39th  of  July  1805.  His  family  on  the  father's  side  were  of  good 
descent,  and  distinguished  both  in  the  law  and  in  arms,  while 
his  mother  was  the  granddaughter  of  Malesherbes.  Alexis  de 
Tocqueville  was  brou^t  up  for  the  bar,  or  rather  for  the  bench, 
and  became  an  assistant  magistrate  in  1830.  A  year  later  he 
obtained  from  the  government  of  July  a  mission  to  examine 
prisons  and  penitentiaries  in  America,  and  proceeded  thither 
with  his  life-long  friend  Gustave  de  Beaumont.  He  returned  in 
less  than  two  years,  and  published  a  report,  but  the  real  result 
of  his  tour  was  the  famous  De  la  Dlmocratie  en  Amtriqm,  which 
appeared  in  1835,  and  very  soon  made  his  reputation  (3rd  ed. 
1868).  It  was  at  once  caught  up  by  influential  members  of 
the  Liberal  party  in  England,  which  country  Tocqueville  soon 
after  visited,  and  where  he  married  an  Englishwoman.  Return* 
ing  to  France,  he  was  elected  a  member  of  the  Acadhnie  des 
sciences  morales  et  politiques  (Jan.  6,^1838),  and  beginning  life 
as  a  country  gentleman  at  Tocqueville,  he  thought  to  carry  out 
the  English  ideal  completely  by  standing  for  the  chamber  of 
deputies.  But«  with  a  scruple  which  illustrated  his  character, 
he  refused  government  nomination  from  M0I6,  and  was  defeated. 
.Later  he  was  suceessful,  and  sat  for  several  years  both  before 


nd  after  the  ievoltlti0tt  of  Febmaiy,  beoominft  in  1849  vice- 
president  of  the  assembly,  and  for  a  few  months  minister  of 
foreign  affairs.  He  was  a  warm  supporter  of  the  Romab  flan>edi- 
tion,  but  an  equally  warm  opponent  of  Louis  Napoleon,  and  after 
being  one  of  the  deputies  who  wene  arrested  at  the  ctup  d*ilat 
he  retired  from  public  life.  Twtoty  years  after  his  first,  he 
produced  another  book,  Ih  VAmien  rSgime,  which  almost,  if  not 
quite,  equalled  its  aucccsa.  His  health  was  never  very  strong, 
and  in  1858  he  bmke  a  1>]ood-vesad.  He  was  ordered  to  the 
south,  and,  taking  up  his  rtsadeace  at  Cannes,  died  there  on  the 
i6th  ol  April  1859.  He  had  published  some  nUnor  pieces 
during  his  Kfetfme,  and  his  complete  works,  including  much 
unpublished  eone^oodence,  were  produced  after  his  death  in 
uniform  shape  by  H.  G*  de  Bcatmiont  {(Euares  oomfiktas  Ide 
T^eqtumiU,  9  vols.,  18(0-1865). 

During  the  iut  twenty  yaara  of  his  life,  and  lor  peduips  half 
that  time  after  his  death,  Tocqueville  had  an  increasii^  £-uropean 
fame.  His  manner,  which  is  partly  imitated  from  Montesquieu, 
has  considerable  diaisn;  and  he  was  the  first  and  h|s  tomained 
the  chief  wrher  ta  put  the  orthodox  liberal  ideas  which  gbveraed 
European  politics  during  the  fint  half  or  two-thirdaaf  ^  19th 
centiiry  into  an  oiderly  and  attractive  shapes  He  was,  moreover, 
as  has  been  said,  much  taken  up  by  influential  peemns  in  Eng- 
land-—N.  W.  Senior,  John  Stuart  Mill  and  others — and  he  had 
the  great  advantage  of  writing  absolutely  the  first  book 
of  reasoned  politics  on  democratic  government  In  America. 
Besides,  he  was,  if  not  an  entirely  impartial  writer,  neither 
a  devotee  nor  an  opponent  of  democracy.  All  thb  gave  him  a 
very  great  advantage  which  be  has  not  yet  wholly  lost.  At  the 
same  time  he  had  defects  which  were  certain  to  make  themselves 
felt  as  time  went  on,  even  without  the  alteration  of  the  centre 
of  liberal  opinion  which  has  taken  place  of  late  years.  The 
chief  of  these  was  a  certain  weakness  which  can  hardly  be 
described  by  any  word  more  dignified  than  "  priggishness." 
His  correspondence  with  MoK,  above  alluded  to,  is  an  instance 
of  this,  and  it  was  also  reflected  on  in  various  epigrams  by 
countrymen  and  contemporaries;  one  of  these  accuses  him  of 
having  **  begun  to  think  before  he  had  begun  to  learn,''  while 
another  declares  that  he  ovatt  Pair  de  sav&tr  de  loute  Hemiti  ee  qt^U 
venait  d^apprendre.  He  appears  both  in  reading  history  and 
in  conducting  actual  political  business  to  have  been  constantly 
surprised*  and  disgusted  that  men  and  nations  did  not  bdiave 
as  he  expected  them  to  behave.  This  excess  of  the  deductive 
spirit  explains  at  once  both  the  merits  and  the  defects  of  his  two 
great  works,  which  will  probably  remain  political  classics,  though 
they  are  less  and  less  likely  to  be  used  as  practical  guides. 

See  Hwnrich  Jnnues,  Alexis  de  TocguenUe;  ein  Lebens-  und 
CeisUsbild  (Vienna.  I876) ;  James  Bryce,  The  Predictions  0}  Tocqiu- 
rilfe  (Baltimore,  1887);  Count  de  Puymaigre,  Les  Sowenirs 
d" Alerts  de  rocqueville  (1893);  And  Correspondence  entre  Alexis  de 
Tocqueville  et  Arthur  de  Gobineau  (19O8). 

TOCSIN,  a  signal  of  alarm  given  by  the  ringing  of  a  bell,  hence 
any  warning  or  danger  signaJ.  The  6ariiest  form  in  English  is 
tocksaine,  which  was  borrowed  from  the  0.  Fr.  toqucsin  {toquer, 
to  strike,  cf.  toucher  and  sin,  mod.  signe,  a  signal,  Lat.  signunt). 
The  use  of  "  touch  "  and  its  cognate  forms  with  tbe  idea  of 
giving  a  sound  is  seen  in  "  tucket,"  Ital.  toccata^  -trhich  probably 
originally  meant  a  signal  ^vcn  by  tap  of  drum,  but  is  always 
applied  to  a  flourish  or  fanfare  on  a  trumpet. 

TOD,  JAMBS  (i 783-1835),  British  ofiker  and  Oriental  sdiolar, 
was  bom  on  the  20th  of  March  1782,  and  went  to  India  as  a 
cadet  in  the  Bengal  army  in  1799.  He  commanded  the  escort 
attached  to  the  resident  with  Sindia  from  1812  to  181 7.  In  the 
latter  year  he  was  in  charge  of  the  Intelligence  Department 
which  largely  contributed  to  break  up  the  confederacy  of  Maratha 
chiefs  in  the  Pindari  War,  and  was  of  great  assistance  in  the 
campaign  in  Rajputana.  In  181 8  he  was  appointed  political 
agent  for  the  states  of  western  Rajputana,  where  he  conciliated 
the  chieftains,  settled  their  mutual  feuds  and  collected  materials 
for  his  A nnali  and  A ntiqu ities  of  Rajaslha n  ( 2  vols. ,  1829-1 83 2). 
Another  book  of  value.  Trauls  in  Western  India  (1839),  was 
published  posthumous^.     He  retiimed  from  India  in   1823, 
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vu  protDOtHl  linitnuat-ooloott  !■  tttt,  tnd  dM  la  LoBdod 

on  the  I7tb  of  Novcmbcl  igJJ. 

TODUi  a  tauill  putorU  tcibe  of  SoMheni  iBdh.  lound  only 
on  Ibc  NUgiil  bilK  Th^  ii"  <l>*Ungidibed  by  tbeb  UB,  vtU- 
proponioDBl  figuia,  •quUloe  doki,  tong,  bUck,  wavy  hair  ud 
full  be»fd«.  Their  colour  iim  Uight  hroira.  Their  drcs  eon- 
niU  ol  I.  liogle  cloth,  which  Ihcy  wear  like  the  plaid  of  a  Scotch 
highlander.  Tlie  women  cover  the  whole  body  with  Chii  maotle. 
Their  lole  occupaticm  ii  cattle-herdbg  and  daizy-woik.  They 
practiie  polyandry,  a  woman  marrying  all  the  brothen  of  a 
family.  1  be  propoitioD  of  females  to  males  ii  about  tbree  to  five. 
Their  language  is  a  mixture  of  Tamit  and  Xanaiese,  and  ia 
classified  by  fiisiiop  Caldwell  as  a  separate  language  of  the 
Dravidian  family.  Tike  Todas  worship  their  dairy-baSaloei,  but 
(hey  have  a  whole  pantheon  of  other  gods,  llie  only  purely 
reJigioua,  ceremony  they  have  a  Kjjoa  Shaatra,  the  abnual 
ucriSce  of  a  male  buffalo  calf.  Toda  villages,  oiled  naiiitr, 
usually  consist  of  five  buildings  or  huts,  three  of  which  are  lued 
as  dwcUings.  one  as  a  dairy  and  the  other  for  shdteriog  the  i:alveft 
at  night-  Tliesfc  huts  are  of  an  oval,  peat-shaped  coottruction 
usually  loft-  hl^,  iS  ft.  long  and  9  ft,  broad.  They  art  buflt 
of  bamboo  {istoicd  with  rattan  and  Ihatcbed.  Each  but  is 
enclosed  within  a  wall  of  kKw  itonea.  The  Inhabitants  of  a 
Rood  are  geoenlly  related  and  cooiider  tbemsdves  one  family. 
The  Todu  Duoibeted  B07  in  19B1. 

See  W.  H.  R.  Riveri,  Tii4  Ttitu  {iv^ 

TODHUHTBR,  ISAAC  C1S10-1SS4),  En^h  mathcnutidan, 
ton  of  George  Todhunler,  a  Nonconfonnist  minister,  was  bom 
at  Rye  on  the  ijrd  of  November  iSio.  He  was  educated  at 
Hastings,  at  which  town  his  mother  had  opened  a  tchool  after 
the  death  of  his  father  in  i8a£.  He  became  an  assistant  master 
at  a  school  at  Feckham,  attending  at  the  latoe  time  evening 
dasses  at  the  Univenity  College,  London.  In  1&41  he  obtained 
a  mathematical  scbolanhip  and  graduattd  a)  BX  at  London 
University,  and  was  awarded  the  gold  nedal  on  the  M.A. 
examination.  About  this  time  he  became  mcthenutical  master 
at  a  school  at  Wimbledon.  In  1S44.be  catered  St  John's  Col- 
lege, Cambridge,  where  he  was  senior  wrangler  in  rS^S,  and 
gained  the  first  Smith's  prise  aiid  the  fiumey  prize;  and  in  rg4g 
he  was  elected  to  a  fellowship,  and  tx^anjiia  life  ol  college  lectuter 
and  private  tutor.  In  1S61  he  was  made  a  lellon  of  the  Royal 
Society,  and  in  1S65  a  member  of  the  Msthemalical  Sodeiy  of 
London.  In  1871  he  gained  the  Adams  prize  and  was  elected 
to  the  council  ol  the  Royal  Society.  He'  was  elected  honorary 
fellow  of  St  John's  in  iS;4,  having  resigoed  his  leUowship  on 
his  marriage  in  1864.  In  iggo  his  eyesigbt  began  to  fan,.and 
shortly  afterwards  he  was  attacked  wilh  paralysis.  He  died 
at  Cambridge  on  the  iit  of  ) 
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namilry  (l8u,  4th  ed-,  1869);  J 
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IviiimAaiiniUefluiwriHntt  ... 

'"S^itiwy  iucl«in  tbi  Free.  Lomi.  MalL  5k.  (1884),  ud 
Pm.  Rry.  S«.  (1B84). 

TODI  (anc  Tiiitr),  a  ton  and  eplscopa]  see  of  the  province 
ol  Pvngla,  Italy,  iS  m.  S  ol  Pcngia  l^  road,  on  a  steep  biO 
above  the  t—l  bsnk  of  the  Tiber,  imS  ft.  above  sa-level,  aod 
SM  fl.  ibave  the  rives.  Pop-  (ipoi).  3SM  ("own).  16.S:' 
{caionntMQ.    Some  portloni  (rf  the  ancient  town  walla — of  t* 

oifpnal  Umbtiaa  InhabilanU,  the  Utter  to 


ampUtbetlre,  (bealR, 

oniy,  with  four  nichet- 
.ra,  now  in  (he  Vatican, 
ously  called  the  temjUt 
''ic  highest  point 
'  lenlhedral 


preserved,  and  also  remains 

,  substrucHon  wall  of  id 

was  found  the  hnnee  at 
•0  (hat  the  building  is  someti 
of  Man.     Beneath  the  caibc 

of  the  (own,  fa  a  Urge  rejer  , 

>imple  fasade  (partly  of  (he  nth,  partly  of  the  14th 
and  ijtb  cenluriesl,  with  a  fine  portal  and  rose  urindow-  In 
the  same  square  ii  (he  nussve  Romanesque  Gothic  Falauo 
Comunale  of  rifiT,  (he  Filaizo  dei  Priori  and  the  Palaao  dellt 
Podesta-  The  Gothic  church  of  S.  Fortunato,  with  iia  nave 
and  aisles  of  the  same  belgbt,  has  ■  splendid  portal;  the  upper 
part  ol  the  facade  ii  tuifiairiied.  Both  this  churdi  and  dw 
oi(hedml  have  good  choir-stalla. 

~  t  outside  the  (own  on  (be  wc9(  Is  the  pilgrimage  church  of 
S,  Maria  detia  Consobuione.  me  of  (be  htal  buildings  of  the 
Renaissance,  and  often  wrongly  attributed  to  Bramante,  Con- 
"emporary  documents  prove  that  (be  hiteriot  was  begun  in 
jeS  by  Cola  Maltencrio  da  Capratola,  and  the  exterior  com- 
pleted in  1516-1534  by  Ambrogio  da  HiUno  and  Fiuacesco  di 

Lombardo;  the  lender  dome  was  not  added  till  160$; 
It!  plan  is  a  Creek  cross.  S.  Flllippo  In  the  town,  a  church  oi 
'le  early  i6Ih  century,  betrays  tlie  Influence  of  the  CotuoUdone 

DudnE  the  period  o>  Ii  h  coti»  with 


1  won  a  victory  m  ,and  Totila 

is  life.  .  In  tb(  m  runles  with 

'hat  fitful.    The  viMsie  of  Vkm  Martii  Tudeniuin  lay  ■>  m. 
..  ....  exit  on  the  Vii  Flaoinia.    Several  imcriptiofu  mention  <t 

TODtEBGN  (or  ToiiFticH),  FBIKZ  BDDAItD  tVUnmiXt; 

onNT  (1818-1884),  Russiui  engineer  general,  was  botn  at  Mittaii 
I  Couriand,  on  the  loOt  of  May  iRiS.  His  puenu  vere  of 
German  descent,  and  of  the  mercaD[iIe  dus,  and  be  himself 
was  intended  for  commerce,  bu(  a  strong  instinct  led  him  to 
seek  the  career  ol  a  military  engineer.  He  entered  the  school 
of  engineers  at  St  Petersbuig,  and  passed  into  the  army  in  1836. 
In  1848  and  the  (Od  followiag  years  he  was  employed,  as  cap- 
tain of  engineers,  in  the  campaigns  against  Schamyl  in  the 
Caucasus.  On  (he  outbreak  of  war  between  Rusaa  and  THirkey 
In  i8$j,  he  served  in  the  siege  of  SiUxria,  and  after  the  siege 
was  raised  was  transferred  to  the  Crimea  (see  CaniEtH  War)- 
Sevastopol,  while  stroti^y  fortified  towatd  the  sea,  was  almost 
unprotected  im  the  land  side.  Todleben,  though  atill  a  Junior 
field  officer,  became  tbe  ahinating  genius  of  the  defence.  By 
bis  advice  the  fleet  was  sunk,  in  order  to  blockade  the  month  af 
the  harbour,  and  the  deficiency  of  lortificiUons  on  the  Uiid  side 
was  made  good  before  the  allia  could  take  advaultge  of  it. 
The  construction  of  earthworks  and  redoubts  was  carried  on 
with  ettieme  rai»dity,  and  to  these  waa  transferred,  in  great 
part,  the  artillery  (hat  had  belonged  to  the  Beet.  It  was  in 
(he  ceaseless  improvisation  of  defensive  works  and  oflenaive 
counterworks  to  meet  every  changng  phase  of  the  enemy's 
attack  that  Todleben's  peculiar  power  and  ori^ality  aboned 
itself.  HeBeverfommaadedalaigeanny  in  tbe  open  field,  nor 
was  he  the  creator  of  a  great  permanent  system  of  defenre  hke 
Vauban.  But  he  may  justly  be  called  the  originator  of  tbe 
Mea  that  a  foniess  is  to  be  considered,  not  as  a  walled  town 
but  as  SB  entrenched  portion,,  intimately  connected  with  the 
offensive  and  defensive  capacities  of  an  army  and  as  susceptibte 
of  alteration  as  the  formation  of  troops  in  battle  or  mantruvre. 
UntU  the  joth  of  June  i8s5  b«  conducted  (he  operations  ol 
delence  at  Sevastopd  in  person  1  he  was  then  wounded  in  the 
foot,  and  at  the  operations  which  immediately  preceded  the 
fall  of  (he  fortress  be  was  not  present.  In  tbe  course  of  the  liege 
he  had  risen  from  the  rank  of  lieutenant -colonel  to  (hat  ol 
lieuUnant-geaeral,  and  had  also  been  nude  aide-de-camp  (» Iht 


TODMORDEN- 


IMT.  When  fe  teaivBHl  be  wu  employed  n 
tbe  foni6catioo>  el  tbe  moutb  ol  Ihe  Dnieper, 
of  Creosudt.  In  iSj6  he  viiiied  EngLud,  vbeiE  Ml  merits 
vera  well  undentood.  la  iS6o  he  wu  ippwnted  ■sasUnt 
lo  the  ffnDd<duLe  Nicbala^  end  he  becanu  BubaeqDeDtlx  chief 
of  the  department  of  engineen  with  the  full  laok  of  genenl. 
He  wu  giveq  no  command  when  war  with  Turkey  began  in 
tS77.  It  wu  not  unUI  aJIei  Ihe  eeily  reverses  befoie  Plevna 
(g.D.)  that  tbe  aoUiier  ol  Sevaslopid  wai  called  to  the  front. 
Todleben  »*  that  it  would  be  neceseaiy  to  dn«  wotkl  tound 
Osman  Pasha,  and  cut  him  oB  from  commuoicatioa  with  the 
otbei  TuiUih  commanden.  In  due  time  Plevna  felL  Todleben 
then  uodertook  tiu  aiege  of  the  Bulgarian  fortreasei.  Aflei 
tbe  eoBcIoaioD  of  preliminaries  ol  peace,  he  wai  placed  In  com- 
mand of  the  whole  Russian  aimy.  When  the  war  was  over 
he  became  governor  of  Odessa  and  heitdilmry  count.  But  his 
health  wai  broken,  though  for  some  time  after  lELSo  be  held 
the  post  of  governor  of  Vilna,  and  after  much  luilering  he  died 
at  Bad  SodcB  near  FlUkfoit'Vn-Mlin,  on  tbe  itt  of  July  1SS4. 


f  and 

ttOlT 

IfcHr 
cMHer 


a  ma^et  town  and  monidpal  borongh  in  tbe 
Sowerby  putliamentary  division  ol  the  West  Riding  of  Yoifc- 
shire^  -England,  eatending  into  the  Middleton  pariiamentaiy 
divition  of  l^incashire;  19  m.  N.N.E,  of  Manchester,  on  the 
Lancashire  h  Yorkshire  railway.  Pop.  (tqoi),  15,418-  It 
lies  on  both  sides  of  the  river  Calder,  and  the  scenery  of  the 
valley  is  beautiful  In  spite  of  the  numerous  factories.  Tod- 
nordeit  Hall,  a  picturesque  old  manaion  of  various  dates,  waa 
the  seat  of  the  Raddlltes,  but  they  sold  the  manorial  rights 
about  the  dose  ol  the  ijth  century.    The  town  hall  is     " 


I  building  ei 
e  Calder,  e 


■  '87Si  i 


nahling  the  magistrati 

jutnoiction  in  DOtn  counties.  There  Is  a  bnnue  statue  to 
John  Fielden  (1784-1*49),  to  whose  energy  in  developing  the 
cotton  manufacture  (he  town  owes  much  of  its  prosperity. 
The  staple  indusiiy  is  the  spinning  and  weaving  of  cotton,  and 
there  are  also  foundries  and  macbine-woiks.  The  municipal 
borough,  incorporated  In  1896,  is  under  a  mayor,  6  aldermen 
andi8coundllon.  Arct^(J,773acres. 

TODT,  T.  Peniuml's  rendering  (Col  Birdi,  pp.  i],  iSi) 
through  the  Fnnch  TRfier  ol  M.  J.  Brisson  (OmifiMofii,  iv. 
5j8)  of  the  somewhat  obscure  Latin  word  Todus,'  not  un. 
hafiiily  applad  in  1756  ^  Patrick  Broivne  (.Cit.  and  Nat. 
HiK.  Jamaiai,  p.  476)  to  a  little  bird  remarkable  for  its  slender 
legs  and  small  feet,  the  "  green  sparrow  "  or  "  green  humming- 
bird"  of  Sir  H.  Sloane  {Veya[e,  u.  }o6).  The  name,  having 
beentakenupby  Biisson(J«.ci(.)  in  17&0,  was  adopted  by  Lin- 
naeus, and  has  since  been  recognised  by  omitbologiBta  as  that 

<  In Fonxllini'i  Laicon  (cd.  De  Vn,  i»js)  we  Knd  " Toduiemus 
parvinimae  avis  libias  habeni  perexi^uas.''  Ducange  in  his  Giaiia- 
rfiuH  quotes  from  Feetua,  an  ancient  grammarian.  '  Toda  eit  avis 
^''"-'^lUsJdlStiii'Be'qHVwiocf  ""^'^~  '"""'"•'"'.'     ■  '" 


tadae.cttodere,  moved  et 


asTMuorrnlilei 


■    Tlierv 


a  Iragmeni  of  a  losr  pby  (^yu)  by 

t'xUrl^  tails,  cum  todillis  IMinti]  cniiculis'':  but  the  pasage  is 
dd  by  Bcbobrs  tobecotTupc.  Amonr  natuiallsis  Geiner  in  ij;; 
live  currency  (/fill.  aniiruliNiii,  iii.  71U  to  the  word  a>  a  subsian- 
cive,  and  it  is  found  In  Levlns'a  ItvHuaui 
Whcitley,  1667.  coL  aij)  aa  -■■ ■— '- 


'    Ducai 


■^«™'S'th^  " 

perhaps  be  Eaglisbed ' 


«  of  1S70  (<• 
English  ■;  tl< 


be  type,  the  Ttdus 
placed  among  tbe 


-TOGGENfiURG 

of  a  valid  genua,  tbough  many  species  hi 

which  are  now  known  to  have  no  a&nJty 

viridii  of  Jamaica,  and  accordingly  hav 

from  It.    The  genus  Ttdui  waa  at  one  t 

UmcUtti^at  (cf .  FtvcjiicaEK) ;  but  J. 

{Pnc  Zsd.  Sxiily,  1871,  pp.  664-^80,  pL  Iv.)  have  coidu. 

lively  proved  thai  it  is  not  passerine,  and  is  nearly  allied  to  the 

Mimulidai  (cf.   Moiuoi)    and   Aladmidiu   (cf.    KlHCnSHEii 

it  being  regarded  oa  fortning  a  dutinct  sub-family   Tadinee 

of  the  Momatidae  peculiar  to  the  Greater  Antilles,  each  of 


1  its  bright  grass-green  a 


ToAy  ITudsltiridii). 

Blill  a  very  time  biid ;  y«'hii  leems  rather  the  tamenoa  of  indiffe^ 

and.  it  disturbed,  aliglil  dn  another  (wig  a  few  yards  distant .  .  . 
comraoDly  it  is  seen  sitting  patientlyon  a  (wig.  wl(h  (tie  head  drawn 
in.  tbe  beah  pointing  upiwdfi,  (he  looee  plumage  puffed  out,  when 
it  appears  much  larger  than  it  ■.  Itccrtainly  has  an  air  of  stupidity 
when  thus  seen.  Hit(  (his  atntiaction  it  more  apparent  (ban  real; 
If  we  watch  it,  we  fthaQ  B«  iliat  the  odd-looUng  grey  eye*  are  glancing 

a  (hort  (eeUe  flight,  anapi  at  aum 
twig  to  awillow  It."     The  liirds  o 


All  thefourqieciesof  TWiu,  aa  now  ivnricted,  pxctefit  a  general 
similarity  of  appearance,  and  poBCtt  very  aunOar  habitsj  aod  even 
these,  l>y  soide  otnlthologists,  might  be  regarded  as  geographical 
races.  The  Cuban  fona  ii  r.  mtllial<ir-aa.t  of  HalB  Is  iTint- 
y/e/bj  or  iiminiatuii-,  and  that  of  Porto  Rjco,  originally  named 
In  ermr  T.  qenciifitu,  has  since  been  called  kjpochnutweui- 

imaEMBtlRB,  THE,  a  special  name  given  to  the  upper  valley 
of  the  river  Thur.  In  the  Swiss  Canton  of  St  Call.  It  descends 
in  a  N.W.  direction  from  the  watershed  between  the  Rhine  and 
the  Thuc,  and  ia  endoscd  N.E.  by  the  chain  of  the  SIntii  (SiiS 
ft.)  and  S.W.  by  that  of  tbe  Kutfilrsten  (737^  ft.)  and  of  Hot 
Speer  (6411  ft.).  It  is  a  fertile  valley  of  about  ]a  m.  tn  length 
from  the  source  of  the  river  (o  Wil  on  the  railway  line  between 
ninterthur  and  St  Gall.  The  upper  half  Is  traversed  by  an 
eicellent  carriage  IMd,  while  from  Kappel  there  ia  a  railway  to 
Wil  (ij)  m.).  I(a  industrious  population  numbeicd  I4,sq4 
in  igoo,  neariy  equally  divided  between  Romanists  and  Pto- 
(euanis,  mostly  Germon^peaJung,  Those  of  the  upper  half  are 
ilevoled  10  pmlonl  pursuits  whUe  those  of  tlie  lower  hall  are 
engaged  in  the  manufacture  of  mulho  and  cotton.  This  valley 
is  as  yet  frequented  only  by  Swiss  visitors,  and  retains  many 
chaiacteiislia  of  tub-alpioa  Switaeikiid  before  the  arrival 
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of  the  horde  of  tourists.  At  Wfldliaus,  tlie  hif^t  village 
(3632  ft.),  the  house  wherein  Huldreich  ZwingU,  the  Swiss 
Reformer,  was  bom  in  1484^  is  still  shown.  The  chief  village 
is  Lichtcnsteig  (1387  inhab.),  but  those  of  Klrchberg  {5025 
inhab.)  and  of  Watlwil  (4971  inhab.)  are  the  most  pc^ulous. 
On  the  extinction  of  the  main  line  of  the  local  counts  (1436), 
this  portion  of  their  dominions  passed  to  the  lord  of  Raron  (in  the 
Valais) ,  who  sold  it  in  1468  to  the  abbot  of  St  Gall.    (W.A.B.C.) 

TOGO,  HBIHACHIRO,  Count  (1847-  ),  Japanese  admiral, 
was  born  in  Kagoshima.  He  studied  naval  science  and  navi- 
gatton  in  England  from  1871  to  1878,  and  first  became  a  pro- 
minent figure  when,  in  1894,  as  captain  of  the  cruiser  "  Naniwa/' 
he  sunk  the  Oiinese  troopship  *'  Rowshing  "  eu  rouli  for  Korea, 
thus  precipitating  war  with  China.  When  the  Russo-Japanese 
conflict  broke  out  in  1904,  he  was  appointed  to  the  command- 
in-chief  of  the  Japanese  fleet,  and  under  his  direction  various 
brilliant  operations  took  place,  culminating  in  the  battle  of  the 
Sea  of  Japan  when  the  Russian  fleet  was  annihilated.  For 
these  services  he  received  (1907)  the  titla  of  count.  In  1906 
he  was  made  a  member  of  the  British  Order  of  Merit. 

T060LAND.  a  German  colony  on  the  Gulf  of  Guinea,  West 
Africa.  It  forms  part  of  the  territory  formerly  distinguished 
as  the  Slave  Coast  and  was  annexed  by  Germany  in  1884.*  It 
is  bounded  S.  by  the  Atlantic,  W.  by  the  British  possessions 
on  the  Cold  Coast,  N.  by  the  French  colony  of  Upper  Senegal 
and  Niger,  £.  by  Dahomey,  also  a  French  colony.  (For  map 
see  French  West  Africa  and  Gold  Coast).  The  coastline 
is  only  32  m.  in  length  (i**  14'  E.  to  x°  38'  £.)  but  inland  Togo- 
land  widens  to  three  or  four  times  that  breadth.  It  contracts 
again  at  its  northern  boundary  to  about  30  m.  From  the 
coast  northward  the  extreme  length  is  350  m.  The  area  of  the 
colony  is  some  33,700  sq.  m.  Pop.  about  1,000,000.  The  white 
inhabitants  numbered  (1909)  330  of  whom  300  were  (Serman. 
The  boundary  between  Togo  and  Dahomey,  by  Franco-German 
agreement  of  1897,  follows  the  coast  lagoon  from  Little  Popo  to 
the  Mono  river,  ascends  the  middle  of  that  river  as  far  as  7°  N., 
thence  goes  in  a  direct  line  to  9**  N.  and  from  that  point  in  a 
north-westerly  direction  to  ix°  N.  The  western  boundary 
was  settled  by  Anglo-Crcrman  agreements  of  1890  and  1899; 
it  leaves  the  coast  west  of  the  town  of  Lome  and  proceeds  in  a 
zigzag  line  to  where  the  Deine  river  joins  the  Voka;  thence 
follows  the  Volta  to  its  junction  with  the  Daka  and  then  the 
Daka  up  to  the  point  where  9**  N.  cuts  the  river.  From  this 
point  the  frontier  follows  a  north-easterly  course  to  11°  8'  N., 
leaving  the  town  of  Yendl  and  the  Chakosi  territory  on  the  Ger-r 
man  side  of  the  boundary  line.  The  agreement  of  1899  defined 
the  western  boundary  from  8**  N.  northward,  and  partitioned 
between  the  two  powers  a  large  block  of  territory,  which  by  an 
agreement  of  1888  had  been  dechred  a  neutral  zone.  The 
northern  frontier  is  a  line  drawn  between  the  northernmost 
poiatsof  the  eastern  and  western  frontieia. 

PJnskal  Features.— The  coast  is  low  and  sandy  and  is  formed  by 
the  detritus  deposited  by  the  sea  current  called  Calema.  It  is 
Pf'rfcctly  straight,  without  harbours,  and  approached  only  through 
a'  dangerous  bar.  This  coast  stri()  is  nowhere  more  than  2  m.  broad. 
It  masks  a  series  of  lagoons,  of  which  the  largest,  occupying  a  central 
ositlon,  is  called  the  Togo,  Avon  or  Haho  lagoon.  It  is  connected 
Y  a  channel  running  eastward  parallel  with  the  sea,  with  the  Wo  and 
Little  Popo  bgoons,  and  with  the  Mono  river.    Behind  the  lagoons 
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an  undulating  plain  stretches  some  so  m.  The  Sio  apd  Haho,  the 
two  largest  rivers  of  the  coast  region,  both  flow  into  the  Togo  lagoon. 
These  rivers  rise  on  the  eastern  versant  of  a  chain  of  mountains 
which  treverse  the  country  in  a  south-westerly  to  north-easterly 
direction.  Beginning  in  the  south-east  comer  of  the  Gold  Coast 
colony  this  rangCj  composed  of  quaxtzttcs  and  schists,  extends  beyond 
tne  borders  of  Togoland  into  upper  Dahomey.  It  has  no  general 
name,  but  in  the  south  is  called  Agome.  On  the  eastern  side 
it  presents  a  fairly  conrinuous  escarpment.  It  is  most  elevated  in 
its  southern  portion.  Mt  Dabo  having  a  height  of  3133  ft.  and 
Mt  Atilakuse  (in  7"  ao'  N.  o*  43'  E«)  3248  ft.  Its  general  eleva- 
tion M  between  2000  and  2500  ft.;  on  the  north-west  side  of  the 
range  the  country  is  table-land  some  600  to  1000  ft.  high.  Baumann 
Spitzc  (3215  ft.)  IS  an  isolated  peak  in  6*  50'  N.,  o^  46'  E.,  east  of  the 
main  range.  South  and  east  of  the  range  the  country,  apart  from 
that  wat«vd  by  the  cooat  streams,  drains  to  the  Mono  river.  The 
greater  part  of  the  colony  lies  west  and  north  of  the  chain  and 
U'lonus  to  the  basin  of  the  Vofta.    The  chief  river  traversing  it  is 


the  Oti,  whicfa  rises  m  about  X3*  N.,  taiiiaTogaUui  at  fts  ooKt^ 
east  comer,  and  runs  with  a  very  sinuous  course  south-south-west 
to  its  junction  with  the  Volta  tn  7*  xf  N.  For  a  considerable 
distance  the  left  bank  of  the  Volta  itself  is  in  German  territory,  but 
its  lo«ver  course  u  wholly  in  the  Gold  Coast  colony. 

C/tMote.<— The  climate  on  the  coast  is  hot,  humid  and  unhedthy. 
There  are  two  wet  seasons,  the  first  lasting  from  March  till  June,  the 
second  from  September  to  November.  Apart  from  the  coast  region* 
seasons  of  drought  arc  not  uncommon.  The  dry  wind  from  the 
Sahara  called  harmattan.  whkh  carries  great  quantKies  of  fine  red 
sand,  causes  a  fall  of  temperature  In  the  (European)  summer. 

^  flora  and  Faumu — Coco-nut  palms,  introduced  about  the  begin- 
ning of  the  19th  century  by  the  Portuguese,  grow  along  the  coast 
and  for  80  m.  or  so  inland.  The  lagoons  are  surrounded  by  dense 
belts  of  reeds,  and  the  coast-land  is  covered  with  low,  impenetrable 
bush.  There  are  considerable  forests  of  oil  palms,  rubber  trees  and 
vines,  and  timber  and  dyewood  trees.  Many  of  the  river  valleys 
are  densely  wooded.  On  the  hills  the  baobab  and  hyphaene  palm 
are  characteristic;  on  the  plateau  are  stretches  of  open  savanna,  and 
park-like  country  with  clumps  of  silk  cotton  and  shea-butter  trees. 
The  fauoa  resembles  that  01  other  parts  of  West  Africa;  it  is  poor 
on  the  coast.    Elej^ants  and  lions  are  found  in  the  interior. 

ImkabilatUs. — ^The  inhabitants  are  negroes  and  negroids. 
In  the  north  the  people  are  mostly  Hausa,  in  the  west  they  bekmg 
to  the  Tshi-speaking  clans,  while  on  the  coast  they  are  members 
of  the  E^e  (Dahomey)  tribes.  Among  the  coast  people  there 
is  a  distinct  infusion  of  Portuguese  blood,  and  in  all  the  ports 
are  deaceodants  of  Brazilian  negroes  who  returned  to  Africa 
during  the  19th  century.  Pidgin  English  ts  the  common  language 
along  the  coast.  The  Adeli  and  Akposso  hill  trit>es  have  a 
dialect  of  their  own.  In  the  north  the  tribes  form  small,  wcll- 
organized  states.  In  the  coast  lands  the  inbabiunts  are  traders 
and  agriculturttts,  in  the  interior  they  are  largely  pastoraiists. 
The  Hausa  are  often  traders,  traversing  the  country  in  large 
caravans.  The  inhabitants  are  partly  Mabommcdans,  partly 
believers  in  fetish  j  comparatively  few  profess  Christianity.  As 
a  rule  the  tribes  are  peaceful  Slave  raiding  has  ceased,  but 
domestic  shivery  in  a  mild  form  continues. 

Towns. — ^The  capital  and  chief  port  is  Lome  (nop.  about  5000), 
near  the  western  frontier.  It  is  a  creation  of  tite  Cermans,  the  site, 
in  1S84,  being  occupied  by^  a  small  fishing  village.  It  is  provided 
with  a  jetty,  is  the  sea  terminus  of  the  railway  systems,  the  residence 
of  the  governor,  and  has  churches,  schools,  hospitals  and  large 
business  hoMSes.  The  chief  African  traders  are  Hausa  immigrants. 
Togo,  which  has  given  its  name  to  the  country,  is  a  town  on  the 
south-eastern  shores  of  the  Togo  lagoon.  On  the  narrow  spit  of 
land  between  the  lagoons  and  the  sea  are  Bagida  and  Porto  Segaro — 
the  Ust  named  one  oC  the  oldest  towns  on  toe  Slave  Coast  and  the 
port  of  Togo  townr*-and,  close  to  the  eastern  frontier,  Little  Popo. 
called  by  the  Germans  Anecho.  Anejo  or  Anecho  means  the  houses 
or  quarter  of  the  Anes.  The  Anes  are  reported  to  have  come  from 
the  Gold  Coast  by  sea  and  to  have  been  wrecked  at  this  place. 
Little  Popo  dates  from  the  17th  century  or  eaHier.  At  the  time  of 
the  German  annexation  Anecho  was  one  of  three  distinct  quarters 
Into  which  the  town  was  divided.  In  the  hill  countiy  are  the 
government  stations  of  Misah6he  and  Bismarckbuig.  On  tlie  Volta. 
a  short  distance  above  the  Oti  confluence,  are  the  adjacent  towns  of 
Kcte-Krachi;  on  an  affluent  of  the  Mono  in  7*  N.  bSagada.  In  the 
north  are  the  large:  native  <owns  of  Vendi  and  Sansane  Mangu,  both 
on  caravan  routes  between  Ashanti  and  the  Niger  countrieo. 

Agriculture  and  Trade. — ^The  country  Is  rich  in  natural  products, 
and  its  resources  have  been  largely  developed  by  the  Germans. 
It  was  the  first  German  cok>ny  to  dispense  (1903-1904)'  with 
an  imperial  subsidy  towards  its  upkeep.  Several  firms  have 
acquired  plantations  in  which  coffee,  cocoa,  cotton,  kola  and 
other  tropical  produas  are  cultivated.  Coco-nut  ^Ims  thrive; 
maize,  yamsl  bananas,  tapioca  and  ginger  arc  cultivated  by  the 
natives.  The  chief  trade  is  in,  and  the  principal  exports  are« 
palm  oil  and  kernels,  rubber,  cotton,  maize,  groundnuts  iAriuhi^), 
shea-butter  from  the  Bassia  parkii  (Sapotaceac),  fibres  of  the 
Raphia  vini/era,  and  the  Sanseoieria  guineensis,  indigo,  and  kola 
nuts,  ebony  and  other  valuable  wood.  In  the  interior  cattle 
and  sheep  are  plentiful,  on  the  olateau  horses  and  donkeys. 
The  natives  have  several  Industries,  including  pottery,  straw 
plaiting,  smithwork  and  woodcarving.  ^  Some  of  their  carv-ing 
18  very  fine.  They  collect  and  spin  the  indigenous  cotton,  which 
is  of  good  quality,  and  dye  it  with  indigo  or  other  pigments;  they 
also  manufacture  very  handsome  shawls.  Cotton  growing  under 
European  direction  b^n  about  1900,  with  the  result  that  in  1901- 
roo2  over  100,000  lb  of  cotton  grown  from  native.  American  and 
E^ptian  seed  were  shipped  to  Bremen.  In  subsequent  years  the 
industry  attained  consiaerable  proportions. 

The  imports  are  chiefly  textiles,  metals  and  hardware,  and  gin. 
Imports  are  mainly  from  Germany,  exports  to  Germany  and  to 
other  West  African  colonies.  In  1908  the  value  of  the  imports  ^-as 
£425,000.  of  the  exports  £389,ooa 


Caini  iciitwW—t.— CooJ  nndi  have 
coin  lowru  with  iht  pcinciul  plun 


TOILET- 

?c>|».    From  Lo« 
...u..,^.  --- ,  (-  .^-  "-.»  --r., Agoiii*'P*Gme  near 

«nd  LilTk  PopOp  and  Ixich  puc0  an  in  telegraphic  uminunicaiion 

able  iyitcni-  Thirre  a  direct  neamship  communiution  between 
TogDlind  and  Hitmburi,  and  the  A«mcn  ol  three  French  and  I  wo 
Enaluh  liHi  tall  fl  Tocoland  pons. 

ia  derived  prinripally  Trom  ciutomi  dutin.  cfinct  laution  being 
Liehi-  En  iq07'i  908  revenue  and  expenditure  ba  la  need  ai  £103,000- 
A  judicial  ■>'Atein  haj  been  imlituUd  to  which  nalives  ai  well  an 
Europeans  axe  amenable.  The  govemment  maintaina  ichoola  at 
all  the  cuait  (Dwna.  Variotu  miuioaaiy  wxieiiea  have  also  eaUb- 
liihcd  •chooli.    In  1909  anme  10,000  native  chiUreoinTeteoeiviog 

/fuMr>.— Before  iti  annenlioii   by  Oeniny  the  liCDOni 
wen  1  favourite  mort  oE  shven.  and  nation)  wen  eatabUdied 

(here  by  Portugurse,  British,  Frrnch  and  Grnran  Inden. 
The  coait  ruiivn  were  dependent  on  the  ruler*  of  Dahomey  or 
Porta  Novo.  Little  Pi^ki  and  Togo  were  cipiiali  of  small  inde- 
pcndenl  kinidomx  Liitle  Popo  is  said  to  have  been  founded 
in  ihe  17th  century  by  refugees  from  Accra,  who  were  driven 
Dulby  the  Akwamu.  At  the  lime  thai "  Ihc  scramble  for  Africa  " 
bcsui,  the  narrow  urip  of  coast  over  which  the  king  ol  Togo  ruled 
Hat  the  sole  district  between  the  Gambia  and  the  N'iger  to  which 
Gnu  Briuin,  FraiKe  or  some  other  civilized  power  had  not  a 
cbim.  At  Togo  Birinen  merchinis  had  trading  stalioni,  and 
uking  ulvanlagc  ol  this  fact  Dr  Guslav  Nichtigal,  Cccman 
imperial  cammissioner,  induced  the  king  of  Togo  (July  i, 
1S54)  to  place  his  country  under  German  suietainly.  The 
claimi  made  by  (jermany  lo  large  areas  ot  lie  hinterland  gave 
riac  to  consideraL>le  negotiation  with  France  and  Gtrat  Britain, 
and  it  wai  not  until  1894  that  the  frontiers  were  filed  oD  all 
tides  (ace  Arnica,  i  j).  Meantime  ihedevclcpmenloflhecoav 
region  had  been  taken  in  hand.    On  the  whole  the  hislory  oi 

and  again,  as  in  ijoj,  by  severe  droughti.    At  stated  intervali 
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TOILET,  the  process  or  operation  of  drcasing,  alio  dms  and 
fta  ai^HirtEnaocea.  also  applied,  e^Kcially  in  the  French  form 
V  toilette."  to  a  particular  cOMumc  worn  by  a  lady.    The  word 


"  Ualet  "  and  ItiMU  is  io 
It  other  ai 


fa  thio> 


ling,  or  fo 


a  whik! 


being  shaved 

applied  eapecially  lo  the  vaiioiis  articles  ooUectively  which 
form  the  apparatus  of  a  toilel-taUe  or  dreiaing't^ilc. 
Dresiing-tables  or  toileUci  were  articles  of  domeaiic  furniture 
on  which  the  18th  ceniuty  cabinet  makcra  and  ibtmistes  of 
l^rance  tavabed  their  decorative  art.  Tb«  (KriKare  aad 
tolictie  combined  which  belonged  lo  Marte  AntiMnetic  ii  in 
!   Victoria   and    Albeit    MuKum,   South    Kensington    ()« 


FUINITVIE,  Plate  IV.,  fis-  4). 

, ,.  .[.„.[  ..  iiium,,  fatj™.  wiK 
guuhed.  The  M.Eog.  iPlifHapiJca 
probably  related  TO  5cofsr«f^f.bn 


il'y  'nh-mi°l'o-%:' 
ble.  d.  Cei.  2M.  go*L 


(or  Touri.  a  lovB  of  Hiwcuy,  Id  the  cowHy  d 

ZempUn,  14S  m.  E.N. E.a[  Budapest  by  raiL  Pop.  (1900).  S104. 
tlbatualcdat  tbecsnflueaceof  iheBodrogwiththiTbeits.and 
gives  iu  name  to  ibe  famous  Tokay  wine.  Tokaj  lies  at  Ibc 
fool  of  the  Hegyilja  Mountain!,  whiih  ittetch  to  the  north  and 
riorth'Wttt  of  the  town,  between  the  rivers  llernad  and  Bodrog, 
for  a  ditiaoct  of  about  60  m.  as  far  norih  ai  Epeijes.  The 
northern  pan  of  Ibe  range  it  also  called  S6var  Mountains.  Thm 
moitntaint.  which  have  in  the  northern  part  an  altitude  of 
1700  ft.,  ilope  down  towards  the  south-east  near  Tokaj  in  a  hilly 
plateau  of  about  tya  IL  altitude,  where  the  vineyard  regioa 
ii  situatod.  This  vineyard  region  coven  an  ana  of  about 
t35aq.  nLi  and  bebnga  to  it  adioinijig  communitiea.  The  soil  ia 
of  volcanic  oricin(lrachyte).  Theprinripai  placet  where  the  win* 
it  produced  an  Tarda),  TUya.  MLd,  Liuka,  Tokaj,  Tolnva, 
Sar£tpal4k,  KiKutui.  and  ZuiUn^.  The  yearly  ptodutlwa 
avenges  s«»,oao  gallooa.  It  u  believed  that  the  viiie  wai 
introduced  inla  ibia  Rflon  by  coimitt*  from  Italy  and  lloic* 

TOXAT  (Amenitn  EHe^ia,  anc.  Daimen)  (he  chief  (own  of 
a  najak  of  the  lame  name  in  the  Sivai  vilayet  of  Asa  Minor. 
It  is  litutted  in  the  Sivss-Stmsun  ctexifa.  altitude  1180  It., 
at  tbe  mouth  of  >  rocky  glen  which  opens  out  to  the  bnad 
valley  of  the  Tounli  Su,  ■  tributary  of  the  Ycshil  Irmak.  U 
rose  (o  impoitauct  und«  the  Seljuks.  Pop.  about  jo,aoo,  two- 
thirds  Muisulman.  The  induiiiiis  are  the  manufnclure  of 
copper  utcutli  and  yellow  leather,  and  the  stamping  ol  ceJoun 
on  while  Manehaler  cotton.    Near  Tokai  copper  pyiito,  with 

ninca  oi  Keban  Madeo 

(^  C.  H.) 

AKDi),  a  group  of  three  atblts  In  the 
racinc  t>:cjn,  about  ]so  m.  N.E.  of  Samoa,  belonging  10  Britain, 
Atalu  con^ta  of  6j  islets,  Nukunau  of  93  and  Fakaafo  of  61. 
They  produce  Ultle  but  copra.    The  nativct  art  all  ChriaLians, 


lOKEUU  (a 


TOKSH  ROHEY,  the  term  employed  0 


liniUy  t( 


of  small  change 

h  ha:  now 

been  approp 

aled  by 

and  officials  to 

denote  the  sm 

aller  currency 

that  circ 

nominal  value 

higher  than 

U  tost.     It 

limited  in  i 

authority.     It 

schargiog  dc 

IS  is  ab 

in  England,  ,.t 

silver  is  legal 

tender  only 

out  substance. 

have  been  u 

lijed  for 

iacture  ol  loke 

coinage-sil 

er  at  a  lo»c 

-ent  Uloys,  an 

i  nickel.    Th 

e  French 

»  has  much 

eaning;  * 

ted  in  au 

with  full  legal 

cnder  power- 

u(h  as  the  Indian  rupe 

Repres 


inage.    (Sec  hlONEV  and  Seicniqbace.}      [C.  F.  B. 

TOKUBAWi,  the  name  of  a  Japanese  family  which  provided 
the  ruling  dynasty  of  sbOguns  from  j6oj  vilil  the  revoluCion 
which  rewored  the  power  irf  the  mikado  in  i&tij.  The  founder 
a[  this  dynasty  was  lyfyasu  Tokugawa  (154J-1616),  a  great 
general  and  coiuummale  pohtician,  who  was  connixied  by 
descent  with  the  Mintmoto  clan.  Tbe  most  lammu  of  the 
tubtequent  ahAguna  wat  his  grandson  lycfniuu  (from  1673  to 
1650.     (See  J*pak:  HitUry.) 

TOKYO  (or  TOud.  [brmerly  called  y«fi>),  the  capital  ol 
the  empire  of  Jafun,  liiuated  in  j[°  41'  N.  and  ij9°  4j'  £..  at 
the  head  ol  the  bay  of  the  same  name  on  the  touth^eait  coul 
ol  the  main  island.  The  city  stands  on  the  banks  ol  the  rive) 
SuHiida,  which,  although  pretty  wide,  is  unnavigahle  by  vessels 
of  brgt  lonnagt  owing  10  its  thallownesa.  Yokohama,  with 
which  Tokyo  is  connected  by  18  m.  of  railway,  n  prBciicallj 
the  port  of  the  capital  TAkyO  is  the  centre  from  which  sevciml 
nilwaya  ndiau.    The  trains  of  the  Tokai-dn  line,  starting  fnHn 
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the  Shimbasbi  sUtion,  ran  westwards  to  Kobe,  thence  to  Shim- 
onoseki,  tt  the  western  end  of  the  main  island,  a  distance  of 
700  nu  The  Uyeno  station  is  the  starting-point  for  trains  to 
Aomori,  a  town  460  dl  avray,  at  the  northern  extremity  of  the 
island.  In  2907  a  central  station  was  designed  to  be  buUt  south 
of  the  imperial  palace. 

The  climate  is  mild  and  healthy,  and  for  the  greater  part 
of  the  year  very  pleasant,  the  seasons  of  spring  and  autumn 
being  more  especially  delightfuL 

The  area  of  TOkyO  is  about  30  sq.  hl  Topographically  it 
may  be  divided  into  two  parts,  u{^and  and  lowland  O^amanote 
and  Shitamachi).  There  are  hiUs  varying  in  height  from  50  to 
130  ft.  in  the  upland  district;  that  a  to  say,  the  outskirts  of  the 
dty  from  north  to  west.  Lowland  T6ky6,  that  part  of  the 
dty  covering  the  flats  on  both  sides  of  the  river  Sumida,  is 
intersected  by  a  system  of  canals.  The  bridges  over  the  Sumida, 
and  those  which  span  the  canals^  have  always  been  distinctive 
features  of  TdkyO.  The  Nihon-bashi  (Bridge  of  Japan),  in  the 
district  of  the  same  name,  is  by  far  the  most  famous.  It  is 
the  point  from  which  all  distances  in  Japan  are  measured.  The 
largest  bridges  are  those  nanoed  Azuina>  Umaya,  Ryogoku, 
Shin-o  and  Eitai  over  the  Sumida. 

The  streets  were  formerly  narrow  and  inegular,  but  the 
principal  thoroughfares  have  been  widened  undw  the  Street 
Improvement  Act  of  x888.  Electric  tramcais  run  throughout 
the  city  carrying  passengers  at  a  uniform  rate  of  4  sen,  which 
means  that  it  is  possible  to  travel  some  10  m.  for  one  penny. 
The  jinrikisha,  drawn  by  one  man  or  sometimes  two  men,  which 
were  formerly  the  chief  means  of  passenger  conveyance,  have 
notably  decre.ascd  in  number  smce  the  introduction  of  the  trams. 
TdkyO  has  often  experienced  earthquakes,  and  more  than  once 
has  suffered  from  severe  shocks,  which  have  hitherto  prevented 
the  erection  of  very  large  builtUngs.  The  numerous  residences 
of  the  daimyos  were  the  chief  characteristics  of  the  old  town, 
especially  in  the  Kojimachi-ku.  Many  of  these  have  been  de- 
molished and  government  offices  erected  on  their  sites;  others 
have  given  place  to  new  streets  and  houses.  Nearly  in  the 
centre  of  Kojimachi-ku,  on  an  eminence,  surrounded  by  moats, 
stood  the  castle  of  Yedo,  .formerly  the  re^dence  of  the  shGguns, 
which  was  burnt  down  in  1873.  The  imperial  palace  was  subse- 
quently erected  on  this  site.  The  palace  is  half  European  and 
half  Japanese  in  its  style  of  architecture.  The  Nija-'bashi  is  the 
mun  entrance.  To  the  east  and  south  of  the  palace  the  neigh- 
bourhood has  undergone  great  changes  in  modern  times.  It  was 
here,  at  the  Sakurada  Gate,  that  li  Kamon-no-Kami,  prime 
tnimster  of  the  shOgun's  government,  was  assassinated  by  the 
anti-foreign  party  in  i860.  On  the  site  of  his  residence  a  little 
higher  up  to  the  right  of  the  gate  now  stand  the  war  oiBce  and 
the  offices  of  the  general  staff.  In  another  street,  leading  from 
the  gate,  are  the  foreign  office,  the  supreme  court,  the  local  court 
and  the  departments  of  justice  and  the  navy.  The  temporary 
buildings  of  the  Imperial  Diet,  which  first  met  in  1890,  are  also 
in  this  part  of  the  capital.  Adjoining  the  above-named  buildings 
is  the  Hibiya  Park,  modelled  on  the  European  style,  while 
retaining  the  special  features  of  the  Japanese  gardeners'  art. 
The  parks  have  always  afforded  to  the  people  their  chief  means 
of  recreation.  The  largest  and  most  beautiful  are  those  in 
Shiba  and  Uyeno,  formerly  the  mausolea  of  the  shi^ns. .  In 
Uyeno,  too,  are  the  Imperial  Museum,  the  Imperial  Library 
and  the  iZoological  Gardens.  The  famous  temple  of  Kwannon, 
the  goddess  of  mercy,  is  in  the  Asakusa  Park,  in  which  a  per- 
manent lair  is  held;  it  is  a  great  holiday  resort  of  the  citizens. 
In  Kudanxaka  Park  is  the  Yasukuni  Temple,  popularly  known 
by  the  name  of  Shokonsha,  and  consecrated  to  the  spirits  of 
departed  heroes  who  fdl  in  war.  In  the  tame  ground  is  a 
museum  of  arms,  containing  trophies  of  the  wars  with  China 
and  Russia. 

AdminisUaHen.'^For  adminlstTative  jparpotes  T6ky9  is  divided 
into  fifteen  districts  or  Ku,  of  which  Kojiinachi.  Hoogo.  Koishtkawa, 
Ushigome,  Yotsuya,  Akasaka,  Aiabu  and  Shiba  are  situated  in 
the  upland  porttoa,  while  Kanda,  Kiobashi,  Nihonbashi.  Shitaya, 
Asakusa,  Honio  and  Fukagawa  are  in  the  k>wland.  Suburban 
Tokyo  is  divided  into  eight  districts  or  Cmn,  which,  with  the  city 
proper,  collectively  form  the  T6kyu-Fu   ((Kefeciure),  under  the 


general  control  of  one  governor  called  Fu-ChijI.  Ouestfons  alFecting 
the  interests  of  the  whole  Fu  come  before  the  Fu-kwau  or  prefectural 
assembly,  made  up  of  representatives  from  both  Ku  ai^  Gun,  and  a 
prefectural  council,  of  which  the  governor  is  president:  while 
matters  concerning  the  city  alone  are  discussed  by  a  Ski-ktoai,  or 
municipal  assembly,  and  administered  by  a  municipal  council, 
of  which  the  Shicno  or  mayor  is  president.  There  ts  a  regular 
water  supply  worked  by  the  municipality.  The  reservoir  at  Yodo- 
bashi  is  capable  of  8up|>lying  water  (from  the  river  Tama)  to  all 
parts  at  a  pressure  varying  from  80  to  100  ft.  Hydrants  are  fixed 
in  all  the  streets  for  the  use  of  the  fire  brigade,  which  has  a  welt 
disciplined  and  efficient  personnel,  and  does  not  lack  opportuni* 
ties  tor  the  exhibition  of  its  skill  in  a  town  built  largely  of  wood. 
The  poUce  force  is  another  well-trained  and  successful  service. 
Both  police  and  fire  brigade  are  under  the  command  of  a  ^ngle 
Keisht-sokan  (inspector-general).  The  postal  arrangements  are  very 
satisfactory,  frequent  deliveries  being  made  with  the  utmost  de- 
8f>atch.  The  tdephone  system  is  extensive,  including  long-distanoe 
wires  to  Yokohama.  Osaka  and  other  laige  towns.  A  complete 
and  snccesaf  ul  system  of  education  exists.  There  are  many  schools 
for  advanced  students  devoted  to  the  various  branches  of  science, 
mechanics  and  art.  The  imperial  university  of  T6ky5,  which 
consists  of  the  colleges  of  law.  medicine,  literature,  science,  engineer^ 
ing  and  Miiculture,  is  the  principal  institutbn  of  learning  in  the 
empire.  There  are  aeveiBl  daily  newspapers  as  well  as  weekly  and 
monthly  publications  of  all  kinds.  In  the  bwland  part  of  the  city 
and  in  the  suburbs  there  are  many  factories,  their  number  having 
so  much  increased  in  recent  years  that  TSkyO  may  now  be  described 
as  an  industrial  town. 

Popidation.-^Th.tn  are  no  reliable  dau  as  to  the  population 
of  Yedo  during  the  shOgunate.  Owing  to  the  influx  caused  by 
the  periodical  visits  of  the  daimyte  (feudal  lords)  with  their  nu- 
merous attendants,  it  probably  exceeded  i|  million  during  the 
early  part  of  the  19th  century.  The  population  was  857,780  in 
1880;  1,207,341  in  1890;  x,339»726  in  1895;  i,497i56S  »  ^9°o> 
and  1,969,833  in  1905. 

History. — No  mention  is  made  of  TOkyO  !n  Japanese  history 
before  the  end  of  the  x2th  century.  It  appears  to  have  assumed 
no  importance  till  about  1457,  when  Ota  Dokwan,  a  general  in 
the  service  of  Uyesu^  Sadamasa,  governor  of  Kamakura,  built 
a  castle  here.  About  thirty  years  later  the  town  fell  into  the 
hands  of  HOjO  of  Odawara,  and  on  his  overthrow  by  Hideyoshi 
and  lyeyasu,  the  castle  was  granted  to  the  latter,  who  was  the 
founder  of  the  shOgun  house  of  Tokugawa.  In  1590  lyeyasu 
made  his  formal  entry  into  the  castle  of  Yedo,  the  extent  of 
which  he  greatly  enlarged.  From  this  date  the  real  importance 
of  Yedo  began.  The  family  of  the  Tokugawas  furnished  the 
shGguns  (or  tycoons)  of  Japan  for  nearly  three  hundred  years, 
and  these  resided  during  that  period  at  Yedo.  At  the  restora- 
tion in  x868  the  shogunate  was  abolished,  and  the  population 
of  Yedo  speedily  decreased.  A  fresh  vitality  was  imparted  by 
the  transfer  of  the  court  from  Ki6to,  and  the  town  then  received 
its  present  name  TSkyO  (eastern  capital).  (G.  U.) 

TOLAND,  JOHN  [christened  Janus  Junius]  (1670-1732), 
English  deist,  was  born  on  the  30th  of  November  2670,  near 
Londonderry,  Irdand.  Brought  up  a  Roman  Cathdic,  in  his 
sixteenth  year  he  became  a  Malous  Protestant.  In  1687  he 
entered  Glasgow  University,  and  in  2690  was  created  M.A. 
by  the  university  of  Edinburgh.  He  then  spent  a  short  time  in 
some  Protestant  families  in  England,  and  with  their  assistance 
went  to  Leiden  Univereity,  to  qualify  for  the  dissenting  ministry. 
He  spent  about  two  yean  studying  ecclesiastical  history,  chiefly 
under  the  famous  scholar  Friedrich  Spanheim.  He  then  went 
to  Oxford  (1694),  where  he  acquired  a  reputation  for  great 
learning  and  "  little  religion,"  although  at  the  tiine  he  professed 
to  be  a  decided  Christian.  While  at  Oxford  be  began  the  book 
which  made  him  famous^his  CkHstianity  not  Mysterious  (1696, 
anonymous;  and  ed.  in  the  same  year,  with  his  name;  3rd  ed., 
1703,  including  an  Apology  for  Mr.  Toland).  It  gave  great 
offence,  and  several  replies  were  immediately  publi^ed.  The 
author  was  prosecuted  by  the  grand  jury  of  Middlesex;  and, 
when  be  attempted  to  settle  in  Dublin  at  the  beginning  of  1697, 
he  was  denounced  from  the  pulpit  and  elsewhere.  His  book  having 
been  condemned  by  the  Irish  parliament  (Sept.  9, 1697)  and  an 
order  issued  for  his  arrest,  Toland  fled  to  England.  The  resem- 
blance,bothin  title  and  in  principles,  of  his  book  to  Locke's  Reason- 
oUentss  of  CkrUti«nUy,  led  to  a  prompt  disavowal  on  Locke's 
part  of  the  supposed  identity  of  opinions*  and  subsequently 
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»  the  funous  cnnlroveny  between  SlitDng9c«l  and  tbe  pbOo- 
-  ■      ■■  ■       ■  •hLifia/UilUm 

a  HipfKHilitEoiB 
pieces  UDUer  me  name  01  LniniuianiaaposiJcsaDdDtber  great 
pcnoHS,"  ptovoked  the  charge  that  he  had  called  in  quotioa 
the  tenuinepeu  at  the  New  Teslament  writicga.  TtJand  le- 
plied  in  hit  AnyHler,  tr  a  Difctux  of  MiiUm'i  Lift  (1699),  10 
which  lie  added  a  icmailtable  list  of  what  ue  aon  cJUed 
apocryphal  New  Tcstameat  wiitingL  Id  bis  remarks  be  tealiy 
opened  up  the  gnal  quealion  of  the  history  o[  the  cason.  Tha 
next  yearhii  Amytiter  aiki  Ckrislianily  tutl  if •/tleriau mttModa 
djscusuon  in  both  booses  of  Convocalian,  and  the  Upper  House 
declined  to  proceed  against  the  author.  In  1 7DI  Toland  spent  a 
few  weeks  at  Hanover  as  secretary  to  tbe  emtusay  of  the  eari 
of  Macdetfield,  and  was  received  with  favoui  by  the  electrcss 
Sophia  f  n  aclLOowiedgmcnt  of  his  booh  A  nglia  Liberar  a  defence 

Dcni  he  published  Vindiiius  Ubtnus  (i;oi),  a  defence  of  bim- 
sdf  and  ol  the  bishops  lor  not  pmsecutisg  him.  In  Ibi<  he 
apologised  for  ChrUlianitf  nd  Uysltriaia,  a  a  youthful  indis- 
ciclion,  and  declared  hia  coiifomity  to  tbe  dociiina  of  (he 
established  Church.  The  neit  year  be  visited  Hanovci  and 
Berlin,  aad  was  again  gradousiy  tcceivcd  by  the  electros  and 
her  daughter  Sophia  Charlotte,  queen  of  Prussia,  the  "  Serena  " 
of  the  LdUrs  published  on  his  return  to  England  (1704).  In 
two  ol  these  {A  Uacr  It  a  Crxilcmim  in  Holland,  and  UalitH 
asenlial  h  Mailer),  oilensibiy  an  attack  on  Spinoza^  he 
d  some  of  the  speculation 


;  cj  P,ui 


id  Ham 


Cailyle  in  bis  Ujc  n/  FroUruli  lie  Creal.    Fioi 
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19  be  pubbshed  (at  tbe  Hague)  Adeisidarmon  and  Origint 
Judaicat,  in  which,  amongst  other  things,  he  maintained  tha 
the  Jews  were  originally  Egyptians,  and  that  the  true  Mosai 
Institutions  perished  with  Moses.  After  bis  lelum  lo  England, 
he  lived  chiefly  m  London  and  lotteriy  In  Putney,  lub^sting 

Ccariousiy  upon  the  earning!  of  bis  pen  and  the  Ijei 
M  of    his    patrons.     His  literary  projects  were  najni 
(set    Moshcim's     Vila);   his   warm   Irish   nature   appeal 
his  projected  history  of  the  ancient   Celtic  religion  and  his 
^vattBUs  advocacy  of  the  nituraliialion  of  the  Jews.    The 
last  of  his  theoiogtcil  works  were  Nmarnfas,  er  Jtmiili,  Gtiililt 
end  Uakemtlan  CirisHanily  (1718),  and  Tttradymu!  (1710), 
a  collection  of  essays  on  various  auhjecls,  in  the  first  of  which 
(Awt^Hi)    be    set    the    eiomple,    subsequently   loUowcd 
Reimarus  and  the  ralionaltiiic  school  in  Germany,  of  inter]! 
Ing  the  Old  Testament  miracles  by  the  naturalistic  meil 
mainlaining,  for  Instance,  Ihal  the  pillar  of  cloud  and  the  £1 
Eiodui  was  a  transported  signal-Bre.    His  last  and  meat  ol 

March,  r7ii-r7ii,  as  he  had  lived,  in  great  poveny,  inihe  m 
of  his  books,  with  his  pen  in  his  hand.  Just  before  his  deal! 
composed  an  epitaph  on  himself,  in  which  be  claimed  to  I 
been  "Veritatis  propugnator.  libcrti"'  "" 
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1 67^873)  i 

lol^nd'^t 
lied  in  hit 

IDLBDO.  a  province  of  central  Spain,  farmed  In  iSjj  from 

part  ol  New  Castile;  bounded  on  the  N.  by  Avila  and  Madrid. 

E.byCucnca.S.byCiudadRealandW.byClceres.  Pop.(l90a}, 

376,814;  area  5919  sq.  m.    The  suriace  ii  tbroughoDi  lolty, 

■  ■  (  a  great  part  ol  its  eilent  mountaiiious.    Towards  the 

there  ate  eilensivc  plains  or  tablelands,  but  the  whole  of 

lithandcaatiaoccupiedby  the  Monies  de  Toledo,  and  the 

rbich  aepaiaie  the  waurs  of  the  Tagua  on  the  north  Irom 

of  the  Cuadiana  on  the  south.     Theee  mountains  are 

great  height;  until  late  in  the  r9th  century  they  were 

y  covered  with  lorcsts.    Toledo  is  well  watered  by  (he 

Tagui  (q.t.)  and  its  numerous  affluents,  including  the  Cuadatrama 

and  Albetche  on  the  north  and  the  Algodor,  Torcon,  Pusa 

Sangiera  on  the  south.    Tbe  GigueU  waters  the  eastern 

icts.     Gold,  silver,  lead,  iron,  quicksUver,  copper,  tia  and 

other  mincrakahave  been  discovered,  but  the  mining  indpstry  doe* 

proeper  asd  there  is  little  etport   trade  in   agricultural 

products.    Tbe  number  of  sheep,  joau,  asses  and  mules  is 

large;  dairy-farming  and  the  breeding  of  draught  oxeii  and 

lighting  bulb  are  also  practised.     Bees  ^d   silko-ormt  are 

kept  in  considerable  nnmber.    Manufactures  once  flourished, 

'"         '    rooOcn   doth,    earthenware,    toap,    cnl, 

igh    tlHlit    (afNonfiniM),   . 


Then 


creed  expounded  In  the  Fant 


bis  adhere 


mfuli 


the  first  of.4hiee  di 


He  repuled  r.., . .  h^_ 

on  of  the  verily  of  Divine  reveUi 
f  revested  reHgion.  After  his  C 
InyiKffr,  Toland't  ffdnrAHi  r. 


small  trade  in  charcnal  and  timber.    The  provi 

by  three  Unes  of  railway— that  of  Madrid- SeviUe-Cadt 
in  the  cast,  Madrid-Toledo-Ciudad  Real  tbiough  the  centre, 
and  Madrid -Clceres-Lisbon  in  the  north. 

TtJLBDO,  tbe  capital  of  the  Spanish  province  ol  Toledo  and 
lormerly  of  the  whole  kingdom,  «7  m.  by  raSI  S.S.W  ol  Madrid, 
an  the  river  Tagus,  3400  It  above  sea-lcvel.  Pop  (1900),  i]ji). 
Toledo  occupies  a  rugged  promontory  ol  granite,  washed 
on  all  sidn  eicept  tbe  north  by  the  Tagus,  which  here  flows 
iwifily  through  a  deep  and  precipiloua  gorge.  Towards 
Ihe  north  the  city  overlooks  Ihe  dewlate  CasLilias  plateau; 
o  the  pantheistic  bcyDcd  the  river  it  is  confronted  by  an  ampilheatre  ol  bare 
mountains,  the  Monies  de  Toledo.  From  a  distance  it  has  the 
aspect  ol  a  vast  fortrcsi,  built  ol  granite,  defended  by  the  rivet 
aod  by  a  double  wall  on  the  north,  and  dominated  by  ibe  towera 
of  its  cathedral  and  alcJiar.  The  absence  of  (nSc  in  its  maie 
of  dark  and  winding  afleys  creates  a  silence  uncommon  in  so 
large  a  city.  There  are  few  flout,  the  principal  open  spaces 
being  the  arcaded  Zocodovei,  described  by  Ccrvanic*  in  the 
JVsKlai  ijtmplara;  and  some  of  tbe  finest  moauments  of 
antiquity  are  hemmed  in  by  meaner  slmctures.  The  houses, 
U]|.  massive  and  sombre,  are  entered  by  huge  iron-studded 
doors,  and,  owing  to  the  extremes  al  beat  and  cold  cbaruicriilic 
ol  the  CasLiban  plateau,  most  ol  their  windows  open  on  a 
.  sheltered  Inner  court  (polio),  the  walls  lacing  the  street  being 
lula    ''''™  •''*'''■  though  ihcit  monotony  is  sometimes  relieved  by 


w  cofAn    carved  Gothic 
J  liiurgic  '  have  the  appc 


'  Moorish  El 


atmo^bere  of  a  Gothic  city  b 


TOLEDO 

th  u  Utile  duBgE.    TboBfh  the  UckUds  hive 

■t  duuoycd  ahec  Ihe  Chnsiiiui  reconqua 

iJsljncLJveJy  Golhic  and  mi 

idrid  Ca^jliaa  or  Bucclocta 

ie  earliest  lirnes  the  ctDtre  o 

>  uchbislwp  is  Uyled  a  ^ie 


Spains 

Principal  SniUiiiu.— The  Tumi  is  ipiuiKid  by  no  tonidei 
Mixiri>]ibnd»t1>«TuCRMdeAt^^un,c,n  Ihe  nanh-ast.  which 

Uanin.  on  the  ngnh-nEU.  (Windnd  in  111!  (id  irboLIt  in  IJfO.  The 
innef  nllnf  Ihecilf  tsanid  lo  have  been  faundrd  in  the  Tlh  nniury 
by  (be  VieiKOlhie  kina  Wamba;  much  ot  ils  oiBBonry  ■■  Uoahih. 
Alphonso  VLel  CanUi  added  the  outer  wi\  in  1 109.  To  Ihcume 
pHiad  bclangi  ibe  Mud^r  Pueru  del  Sol,  ihe  linni  of  Kvenl 

*S7S  "■S'the*Pu™'3el  Caml '  -  "  "'^     '^'^  -'-'-"'  ■ 

Iniereuina.     The  i>iieiu  Viui 
of  the  9in  eeaiury. 


in  Taleda.  oriiiiuliy  Ihe  lite  oC*  R 

by  King  Wamba  and  used  at  luch  by  Ihe  Moon,  il 
inio  a  palace  by  St  Ferdinand  (IMO-IIU)  and  ku  i 
15th  and  l&ih  centurie*  by  Ferdinand  and  iubdl 
and  Philip  II.  Duron  the  war  oT  Ihe  Spaniih  Sur 
burned  dovfm  {17101,  bul  Cardinal  Lnrnqn*  resini 


ia.  Surl 


icadcray.     [n  igSj 
.     Dnpile  thov  im 


1^^ 


S^'E 


Jrp^CiTy  fl™^!    l^^^TTuTv 

K  MooTHh  work  il  tfctmrv^  in  the  Sik6ii  de 
;  Taller  dd  Mom.  »l»ch  data  in  pan  [tDm  the 

aiaVaadla  the°^La  of  ihe'^ii^oi'Flien- 

:bitecttira]]y  than  any  of  theae  accuiarbiiildii^ 


by  King  Kecoircd.  on  the  iilh  sf  April  gSg.     1(  the  t\tM  iRui 

Reccared  wai  convened  from  Aiianisin  to  orthodoiy— the  cburtb 
may  well  have  been  Ihe  cathedral  oi  Eueeniua.  EUdiuh  lldclonio 
and  Julian,  ihe  (our  Toledan  l»ihapt  who  i«rc  canoniied.  and  Ihe 
lint  ol  whom  ■  uid  to  have  been  a  ditciple  a(  St  PauL  Ftsm  ;ii 
until  I2J7  Ihe  Viiindhic  rhurrh  wu  uacd  by  ibe  Moon  ai  their 
principal  masque.    Il  wu  then  rpied  by  St  Feidinand,  who  founded 

main  iabi^  was  delayed  until  1491.  while  many  0/  the  chapth  and 

■nd  banxjDC  lealuRa  have  been  inlroductd  into  a  design  vbicb  waa 
oriiinally  Gothic  of  ihe  iith  century,  llioiiih  tacked  by  Ihe 
Comuneros  in  tsii  and  by  the  French  in  iSoS,  tRe  cathedral  it  tlill 
DM  ol  Ibe  richeii  and  moH  splendid  loundaiieiu  in  the  Peninsula. 
The  enerier  ia  nuaked  by  adjacent  buildliiti,  In 

uunliniSEed  wMMbe'otber  rii     "  '"" 


... of  which 

het|ht  ol  193  It.  TheintB 

„  ^..^<..^^  u.<a..cu  in  appearance  by  ns  immenK  width.  1.  ^ 
3n  It.  lone  by  i;8  fl.  broad,  and  is  divided  by  M  pllan  into  live 
nam,  wiiEcenlral  lantern  and  choir.  ar>d  a  complete  serisof  »de 

^umhijr'jjp."  il 

by  columni  of  red  laspcs-  and 


korriem 


eiuni  aiamnlet  ol  late  mcditvil  and  Renaiitince  woad<arvin|. 
though  livaltd  by  (he  rdaMi.  which  liiei  behind  the  high  altar  to 

Ihcir  repear«r  drspoilings.  contaLn  many  priceless  M95.  and  worJ- 
pl  art.  induding  the  cuatodla  eseruied  by  Enrique  de  Arfe  in  15Z, 
which  ia  nearly  14  fl.  high  and  is  adorned  with  tto  ailvvr-gi 
statuettes.    In  11  is  a  monstrance^  said  to  have  been  wroiifht  froi 

manymailcTS.  including  Goya.  El  Creco.  Titian  and  Rubens.     I 


>.  Mendou.  Ximen 


<den  raiile  (~Ur«oJ  is  used 
undy  Thundir  and  the  Saiui 
nihccaihedrai,  manyofihei 


hunh  of  ^n 
ty  Ferduund 

bnrial-plan: 

to  de  la,  Lut 


itdcr  Visignthic  church.  Santo  TomC.  alio  a  motque.  *aa 
:ted  ia  ihe  Gothic  ttyle  duiint  ibe  14th  century.  El 
la  VefX,  formerly  known  at  the  Basilica  de  Sinia  Leocadifc 
;he  site  ol  a  Vtsigothic  church  built  in  the  4lh  cenluiy  la 
burol-place  of  thciaini,  whote  repured  remanii.  like  ihoit 
eniut.  lie  enthiined  in  the  cathedral— here  stveml  church 
■ere  held,  but  ihn  original  church  was  dtnniyv)  by  tht 
d  the  present  building  dates  principally  Irein  181&    Th* 

?.5'!...'™.'.,_":v.±;',:;s-^S;ip«?jL" 


e  Arms  and  especially  in  Ihe  nnrnl  lactoiy  (lyUJ,  wMch. 
dlwayitatioii,isabo«t  InulromlhecKy.  Toledan  blada 


.i;:c;^i«6i'c 

(Faliscui 

1,  durii«itie  I  si 

c.    The  indurlry  thn 

«  under  the  M 

nora  and  especially 

I6lb  century:  ^  ia  n. 

icdon 

nnal1er.rA.b.tt 

produced  are  tlill  rem 

Tu'G? 

orlk.ib 

-Toledo  i>  ol  imm 

tnoria 

a^iliquily:  fpaniah  k|tDd 

ascribes  its  foundaii 

nloH 

rcule.,1 

Tubal.  Ihe  gnnd- 

ih,  10  "  Iberia,  di  ugh  let  of  1- 

ispani» 

■.ndtoJe...bo. 

neiiledhyNcbucha 

eie.  naming  Iheir 

rW*. the"  cilyof gene 

Itvas 

and  may  have  bee 

na  Ca 

thagini 

aias 

r^  fart, 

.irdlKotKinila, 

captured  by  (he  Roniani 

c.    Under  Roman 

ccapi 

al  ol  Ca 

ipelania.  VariouB 

rved.in 

ludii«  parts  ol  an 

ofadttuj.  which  see 

r  to  hav 

t  been  completed. 

emple  (Ihe  so-called 

Cavec 

5).    Toletum™ 

tuied  by  Ihe  Vand 

Is.     Il 

ecdcti 

with  Ibe  inlroduc 

ion  0 

Christ 

nity  into  Spain; 

church  council)  (se 

ebelo. 

)  were 

eU  here,  notably 

gandsSo.  indheiE 

was  the 

cbiel  ballle-ground  in  the 

csl  and  leli^ous  s 

ruMic 

which  e 

dcd  (sS,)  io  the 

Athanagild  (jj4-5d7)  until  the  Mooiiih  nHkquoi  ia 
:lum  was  generally  regarded  as  the  capJlal  ol  Viiigolhic 
rhe  Mwrishchronictcis  grow  eloquent  over  the  treasure! 
by  Musa  and  his  army  in  711;  these  are  saiil  lo  have 
ihe  "  Table  of  Solomon,"  carved  from  a  single  llaitkM 
and  a  copy  ol  the  Piotmi.  wtiilcn  upon  gold  with  ink 
in  melted  rubiei.  TalaUola.  as  Ihe  city  was  now  tailed, 
d  under  the  Moors,  linl  ai  a  provincial  capital  in  Ihe 
!  ol  Cordova,  governed  by  an  emir  (711-1035),  allet- 
an  independent  Slate  (1035-1085).  lis  rulers  proltcled 
B  Jewish  colony,  loundcd  cilensive  silk  and  ivoaUen 
s.  and  made  their  city  an  impoiuni  centre  ol  Anb  and 
cullure.  one  of  ihe  greal  names  asSDciaicd  with  it  being 
Rabbi  ben  Ezra  (TT19-1174).  The  Spanish  and  Jewish 
nls  adopted  the  language  and  many  cutloms  o(  Ibeli 
KS.  becoming  "  Moxaraba,"  but  retaining  their  owd  ' 
In  loBf  Alphonso  VI.  ol  Leon  and  Castile  raptured 
a,  aided  by  the  Cid,  and  in  laSj  made  it  hU  capital    For 
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a  time  the  CastilUns  cmuhted  the  tolerance  of  the  Moon,  but 
the  Jews  were  expelled  in  1492  and  the  Arabic  language  was 
forbidden  (except  in  church  services)  in  1580.  Before  this  the 
archbishops  of  Toledo  had  become  almost  independent  of  any 
secular  power;  they  possessed  enormous  wealth  and  some  of 
them,  such  as  the  Cardinal  Jimenez  dc  Cisneros,  directed  the 
policy  and  even  led  the  armies  of  all  Spain.  In  1521  Toledo  was 
the  centre  of  the  revolt  of  the  Comuncros  (see  Spain*  History); 
its  commercial  and  political  decline  dates  from  rs6o,  when 
Philip  II.  chose  Madrid  as  his  capital  The  city  was  the  home  of 
Lope  de  Vega  (x  562-1635)  and  forms  the  scene  of  several  of  his 
dramas.  It  suffered  severely  during  the  Peninsuhir  War,  being 
several  times  occupied  by  the  French  in  1808--1812. 

See  J.  Tbaaez  Marin,  Recuerdos  de  Toledo  (^fadrid.  1893):  H. 
Lynch,  Toledo  (London,  1898) ;  A.  F.  Calvert,  Tofe^  (London,  1907). 

TOLEDO,  a  dty  and  port  of  entry,  the  county-seat  of  Lutas 
county,  Ohio,  U.S.A.,  on  both  banks  of  the  Maumee  river, 
about  4  m.  from  Maumee  Bay,  Lake  Eric,  and  about  95  m.  W.  of 
Qeveland.  Pop.  (1900),  131,822,  of  whom  1710  were  negroes, 
and  27,822  were  foreign-born,  including  12,373  Germans,  2449 
English  Canadians,  and  1636  English;  (1910  census)  168,497. 
Area,  28*57  sq.  m.  Toledo  is  served  by  the  Ann  Artxyr,  the 
Cincinnati,  Hamilton  &  Dayton,  the  Cleveland,  Cincinnati, 
Chicago  &  St  Louis,  the  Detroit,  Toledo  &  Milwaukee,  the 
Detroit  &  Toledo  Shore  Line,  the  Hocking  Valley,  the  Lake  Shore 
ft  Michigan  Southern,  the  Michigan  Central,  (he  Pennsylvania, 
the  P^re  Marquette,  the  Toledo,  St  Louis  &  Western,  the 
Wabash,  and  the  Wheeling  &  Lake  Erie  railways,  by  a  "belt 
Une  "  (30  m.  long),  the  Toledo  Raihray  &  Terminal  Company, 
by  ten  interurban  electric  railways  (about  585  m.),  and  by  the 
Wabash  &  Erie  and  the  Miami  &  Erie  canals.  A  channel  400  ft. 
wide  and  2z  ft.  deep  admits  the  largest  vessels  from  Lake  Erie 
to  the  city.  Six  passenger  and  freight  steamship  lines  communi- 
cate with  Cleveland,  Buffalo,  Sandusky,  Detroit,  Port  Huron, 
Alpena,  Mackinac,  Georgian  Bay  and  other  points  on  the  Great 
Lakes,  and  the  city  has  25  m.  of  docks.  The  city  park  system 
includes  Ottawa  Park  (280  acres),  Bay  View  Park  (20a  acres), 
Riverside  Park  (118  acres).  Central  Grove  Pack  (too  acres), 
Collins  Park  (90  acres),  Walbridge  Park  (67  acres),  with  a  zoo- 
logical collection,  Navarre  Park  (53  acres),  several  smaller  parks 
and  triangles,  and  a  boulevard,  18  m.  long  (incomplete  in  1910), 
connecting  the  parks.  Noteworthy  public  buildings  are  the 
County  Court-house,  the  Public  Library  (about  85,000  volumes 
in  191b),  the  Soldiers'  Memorial  Building,  the  Toledo  Club  and 
the  Toledo  Museum  of  Art  ( 1 901 ).  The  city  is  the  seat  of  Toledo 
Univenity,  including  Toledo  Medical  College  (1880),  which  is 
affiliated,  for  clinical  purposes,  with  the  Toledo  Hospital  (1876). 
There  are  numerous  hospitals  and  charities. 

Toledo  b  the  port  of  entry  for  the  Miami  customs  district  and  is 
ah  important  shipping  point  for  the  iron  and  copper  ores  and  lumber 
from  the  Lake  Supcnor  and  Michigan  regions,  for  petroleum,  coal, 
fruiti  and  grain  and  clover-iced.  In  1909  the  imports  of  the  port 
were  valued  at  8642,286  and  the  exports  at  8600.794.  Tho  capital 
investod  in  manufacturing  under  the  factory  system  in  1905  was 
838.643,390  (62-^  %  more  than  that  of  1900).  The  value  of  the 
factoiy  products  in  1^)5  was  844.823,004  (40-2  %  more  than  In  1900). 
Foundry  and  machine-shop  produrts  (84,067497)  were  the  nost 
valuable  manufactures  in  1905.  In  flour  and  grist  mill  products 
(value  in  IQ05.  83.676,290)  Toledo  is  the  most  imponant  city  of  the 
state.  Other  important  manufactures  in  1905  were  petroleum 
products  (82.000.484);  lumber  and  planing  mill  products 
(11.604.27^);  women  s  clothing  (81477.648):  children's  carriages 
and  sleds  (81.465.599);  car-shop  construction  and  repairs,  by  steam 
railway  companies  (81.366.506):  carriages  and  wagons  (81.225.387): 
structural  iron  work  (81,102.035):  agricultural  implements,  bicycles, 
automobiles  (a  recent  and  growing  industry),  plate  and  cut-glass 
(made  largely  from  a  fine  quality  of  sand  found  near  the  ctty). 
tobacco,  spices  and  mahed  liquors.  The  building  of  boats,  and  of 
large  vessels  is  also  an  important  industry.  At  Rossford  (popw  about 
400),  a  suburb,  is  the  large  plant  of  the  Ford  pbte-glass  works.  The 
water  supply  is  derived  from  the  Maumee  river  and  is  filtered  by  a 
municipal  filtration  plant. 

The  administration  of  the  citv  became  famous  after  1897  when 
Samuel  Milton  Jones  (1846-1904).  a  manufacturer  of  oil  machinery. 
was  elected  mayor  by  the  Republican  party:  he  was  reelected  on  a 
non-partisan  ticket  in  1899. 1901  and  1903,  and  Introduced  business 
metliods  into  the  dty  govcmment.    His  honesty  and  anoerity  in 


basinesB  and  politics  tained  Mm  the  nteknatae  "ColdMi  Rale" 
Jones.  The  independent  movement  whkh  he  started  was  c«ricd 
on  under  Brand  Whiilock  (b.  1869).  a  lawyer  and  writer  who  was 
mayor  of  Toledo  in  1906-1911.  Tne  city  council  has  16  members, 
three  elected  at  large  and  the  others  by  wards,  and  there  are  boards 
of  public  service,  public  safety,  public  health  and  education. 

The  site  of  Toledo  lies  within  an  immense  tract  of  land, 
constituting  sixteen  reservations,  acquired  by  the  United  States 
government  from  several  Indian  tribes  in  1 79s,  and  a  stockade 
fort,  called  Fort  Industry,  was  built  here  about  1800.  In  18 17 
two  companies  bought  from  the  government  a  portion  of  the 
tract,  at  the  mouth  of  Swan  Creek,  including  most  of  the  land 
now  occupied  by  Toledo.  Upon  the  tract  farthest  up-stream 
the  town  of  Port  Lawrence  was  laid  out  (in  181 7).  In  1832  a 
rival  company  bid  out  the  town  of  Vistula  on  the  tract  immedi* 
ately  below  Port  Lawrence,  in  the  following  year  these  towns 
were  um'ted  and  were  named  Toledo,  and  in  1837  the  city  was 
incorporated.  The  "Toledo  War"  was  a  dispute  ever  the 
boundary  between  Ohio  and  Michigan.  When  Ohio  Territory 
was  organized  in  x8oo  its  northern  boundary  was  described  as  a 
line  drawn  from  the  southern  extremity  of  Lake  Michigan  dtie 
cast  to  the  Pennsylvania  Une,  and  the  official  map  of  the  time 
placed  the  southern  end  of  Lake  Michigan  at  42**  20'  N.  lat. 
The  state  constitution  adopted  in  1802  followed  the  enabling 
act  in  accepting  this  line,  but  made  the  proviso  that  if  it  should 
not  intersect  Lake  Erie  east  of  the  mouth  of  the  Miami  river,  then 
the  northern  boundary  should  be  a  line  from  the  southern  end  of 
Lake  Michigan  to  the  most  northern  cape  of  Maumee  Bay  and 
thence  to  the  Territorial  line,  and  to  the  Pennsylvania  line.  In 
1805  the  Territory  of  Michigan  was  organixed  with  a  southern 
boundary  in  accordance  with  the  Une  extending  due  east  from  the 
southern  end  of  Lake  Michigan;  and  therefore  there  was  in  dispute 
a  strip  of  land,  about  5  m.  wide  at  Its  western  end  and  about  8  m. 
wide  at  Its  eastern  end,  a  rich  agricultural  region,  stretching 
across  portions  of  what  are  now  Ltioe,  Fulton  and  WUliams 
counties,  and  including  all  of  what  are  now  Ashtabula  and  Lake 
counties,  and  portions  of  Geauga  and  Cuyahoga  counties,  in 
Ohio.  Within  the  belt  lay  what  ift  now  Toledo,  and  Its  great 
importance  as  a  lake  port  was  even  then  clearly  recognized.  1  On 
the  29th  of  January  i8t8  the  Ohio  legislature  accepted  the 
**  Harris  Une  "  (surveyed  in  1817  in  accordance  with  the  proviso 
of  the  state  constitution)  as  the  northern  boundary  of  the  state. 
Acting  on  the  recommendation  of  Governor  Robert  Lucas 
(1781-1853),  6n  the  23rd  of  February  1835  the  Ohio  legislature 
passed  an  Act  extending  the  northern  boundaries  of  what  wvie 
then  Wood,  Henry  and  Williams  counties  (lying  parity  within 
the  disputed  strip)  north  to  the  Harris  line,  and  providing  for  the 
organization  of  new  townships  within  this  added  territory,  and 
for  the  appointment  of  three  commissioners  to  re>mark  the  line. 
Upon  the  appointment  (March  9,  1835)  by  Governor  Lncas 
of  the  three  commissioners  to  re-mark  the  Harris  Une,  Governor 
Stevens  T.  Mason  of  Michigan  ordered  out  a  division  of  Michigan* 
militia,  whfch  near  the  end  of  March  entered  and  took  possession 
of  Toledo.  A  division  of  Ohio  militia  marched  to  Perrysburg, 
on  the  Maumee  river,  about  to  m.  south  of  Toledo;  but  both 
militias  disbanded  when  Richard  Rush,  of  Philadelphia,  and 
Benjamin  C.  Howard,  of  Baltimore,  appeared  at  Toledo  as  peace 
emissaries,  appointed  by  Preddent  Jackson.  In  April  several 
members  of  the  party  accompanying  the  Ohio  commissioners 
were  arrested  by  Michigan  miUtia.  In  June  the  Ohio  legislature 
created  Lucas  county,  mostly  from  the  disputed  territory,  and 
made  Toledo  its  county-seat.  President  Jacks6n  now  urged 
Michigan  to  discontinue  interfering  with  the  re-markfng  of  the 
Harris  Une,  and  requested  Ohio  to  postpone  putting  Into  effect 
the  Act  of  February  1835;  but  as  petty  outbreaks  continued 
throughout  the  summer  and  an  Ohio  judge  and  court  officers  at 
Toledo  were  arrested  in  September,  he  peiemptorily  removed 
Governor  Mason  from  office.  In  June  1836  Congress  decided 
the  dispute  in  favour  of  Ohio,  and  in  1837  Michigan  was  admit  ted 
to  the  Union  as  a  state  upon  condition  of  relinquishing  all  claim 
to  the  disputed  territory,  but  received  what  is  now  known  as  the 
Upper  Peninsula  (the  land  between  Lakes  Superior,  Huron  and 
Michigan). 
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TOLEDO*  OOmfdliS  OP  {C&neOia  teldMa),    From  the  5th  to 

the  i6th  century  about  tlrirty  synods,  variously  counted,  were 

held  at  Toledo  in  Spain.    The  earliest,  directed  against  Prisdl- 

lianism,  assembled  in  400.    The  "  third  "  synod  of  589  marked 

the  epoch-making  conversion  of  King  Reccared  from  Arianism 

to  Roman  Cathofidsm.    The  "  fourth,"  in  633,  probably  under 

the  presidency  of  the  noted  Isidore  of  Seville,  regulated  many 

matters  of  discipline,  decreed  uniformity  of  liturgy  throughout 

the  kingdom  and  took  stringent  measures  against  baptized  Jews 

who  had  relapsed  into  their  former  faith.    The  "twelfth" 

council  iA  681  assured  to  the  archbishop  of  Toledo  the  primacy  of 

Spain.    As  nearly  one  hundred  early  canons  of  Toledo  found  a 

.  place  in  the  DecrOum  GraUani,  they  exerted  an  important 

influence  on  the  development  of  ecclesiastical  law.    The  synod 

of  1 565  and  1 566  concerned  itself  with  the  execution  of  the  decrees 

of  Trent;  and  the  last  council  of  Toledo,  that  of  1582  and  1583, 

was  so  guided  in  detail  by  Philip  IL  that  the  pope  ordered  the 

name  of  the  royal  commissioner  to  be  expunged  from  the 

acts. 

See  Cammes  apoakHorum  el  coneUiofum  uuadomm,  tv.,  v.,  ifi.,  vm., 
nc  H.  T.  Bnins,  pars  prior  (Berlin,  1839}.  critical  text  of  seventeen 
councils  of  Toledo  (a.d.  400-694) ;  P.  B.  oams.  Die  Kircheneesckickte 
ffOH  Spanien  (Regensburg,  1862-1879);  E.  H.  Landon,  A  Manual  of 
Ike  Councils  of  the  Holy  Catholic  Church,  revised  ed.  (London,  1893), 
I5i-"i69.  These  two  summBriae  the  chief  canons.  Neher,  in 
Wetser  and  Welte's  Kirchenkxicou  (1855-1857),  vol.  xi.  (2nd  ed. 
Freiburg.  1899),  gives  a  list  of  29  synods.  (W.  W.  R.*) 

TOLENTINO  (anc  Tolerainum  Picmum),  a  town  of  the 
Marches,  Italy,  in  the  province  of  Macerau,  «x  m.  by  rail  W.  by 
S.  ol  that  town.  Pop.  (.1901),  5x1  x  (town),  X3,X97  (commune).  It 
b  situated  on  the  Chienti,  735  ft.  above  sea-level,  and  was  once 
a  fortified  town  of  great  strength.  The.  cathedral  has  a  fine 
portal  by  the  Florentine  Giovanni  Rosso  (i435)>  ^nd  contains 
the  remains  of  S  Nichohis  of  Tolentino  (d.  X309),  whose 
Renaissance  tomb  and  frescoes  illustrating  the  life  of  the  saint 
by  Lorenao  and  Jacopo  da  San  Severino  are  preserved  in  a  room 
adjoining  the  chapel  north  of  the  high  altar.  The  chiirch  of  San 
Catervo  contains  the  early  Christian  sarcophagus  of  that  saint, 
which  is  embellished  with  curious  reliefs.  The  Museo  Civico 
contains  antiquities  discovered  during  excavations  near  the 
town  (in  x88o-x8ft4)  in  the  Picene  neoopoUs,  dating  from  the 
8th-4th  centuries  b.c.  The  town  is  the  birthplace  of  the 
condottiere  Niccdo  Mauruzzi,  and  of  the  learned  Francis 
Phildphus,  one  of  the  fint  dissemlnatoxs  of  classical  literature, 
who  was  bom  in  13.98.  At  Tolentino  the  treaty  was  made 
between  Bonaparte  and  the  pope  in  X797i  by  which  the  pope 
ceded  Avignon^  and  here  in  18x5  a  battle  was  fought  in 
which  the  French  under  Murat  were  defeated  by  the  Austrians. 

TOLERATION  (from  Lat.  ioUrarei  to  endure),  the  allowance 
of  freedom  of  action  or  judgment  to  other  p«(^l^  the  patient 
and  iinpc^di<^  endurance  of  dissent  from  one^a  own  or  the 
generally  received  course  or  view. 

TOLFA*  a  town  of  the  province  of  Rome,  Italy,  xo  m,  E.N.E. 
of  QviUveochia  by  road^  X558  ft.  above  sea-level  Pop.  (x9ot), 
3956.  It  is  the  cMef  place  in  the  Tolfa  Mountains,  an  extinct 
volcanic  gvovip  between  Civitavecchia  and  the  Lake  of  Bracdano. 
Vapours  are  emitted  which  deposit  sulphur  and  alumi  and 
some  mining  fs  carried  on.  The  output  of  alum  averages  4000 
to  5000  tons  a  year,  and  is  mostly  exported  from  Civitavecchia. 

TOU.,  JOHAM  KRinOFFBR*  Count  (i743-x8t7)»  Swedish 
statesman  and  soldier,  was  bom  at  Mfilleriki  in  Scania.  Toll 
came  of  a  very  ancient  family,  of  Dutch  origin,  which  can  be 
traced  back  to  the  xjth,  but  migrated  to  the  Baltic  provinces 
in  ihe  16th  c»tury.  Toll's  father  was  one  of  Charles  XU.'s 
warriorSk  his  mother  a  descendant .  of  the  aristocratic  Gyel- 
least jemaa.  In  his  youth  Johan  Kristofler  served  in  the  Seven 
Years'  War,  and  then,  exchanging  the  military  for  the  civil 
service,  became  head  ranger  vi  the  county  of  KrisUaastad. 
During  the  riksdag  of  1771-1772  the  dominant  "  Caps"  deprived 
him  of  his  post,  and  Toll,  shrewdly  guessing  that  the  king  was 
pceparing  a  revolution,  almost  forced  his  services  on  the  con- 
spirators, Goran  Magnus  Sprengtporten  (9.?.)  declaring  that  a 
man  who  knew  so  much  of  their  moat  secret  plans  must  either 


"  be  killed  or  squared.*'  To  Toll  was  assigned  by  far  the  most 
difficult  part  of  the  enterprise.  It  was  his  business  to  secure 
the  important  southern  fortress  of  Kristianstad.  Two  days 
after  the  coronation,  on  the  31st  of  May  1772,  he  set  forth  from 
Stockholm  with  twenty-two  pounds  wherewith  to  corrupt  a 
garrison  and  revolt  a  province.  He  had  no  sort  of  credentials, 
and  the  little  that  was  known  about  him  locally  from  the  official 
point  of  view  was  not  to  his  credit.  Finally,  in  the  fortress 
itself  there  was  but  one  man  known  to  be  a  .««fe  royalist,  namely, 
r^p^ftiq  Abraham  Hellichius.  On  the  21st  of  June  Toll  reached 
Kristianstad.  By  sheer  Uu£t  Toll  first  won  over  Hellichius,  and, 
six  weeks  later  (August  x2),  the  whole  garrison  of  Kristian- 
stad, arresting  the  few  officers  who  proved  recalcitrant;  taking 
possession  of  the  records  and  military  chest,  and  dosing  the 
gates  in  the  face  of  the  "  Cap  "  high  commissioner  who  had 
been  warned  by  the  English  minister,  John  Gooderich,  that  some- 
thing was  afoot  in  the  south.  Seven  days  later  Gustavus  lll.'s 
coup  d'itat  at  Stockholm  completed  the  revolution.  Toll  was 
libo^y  rewarded  and  more  and  more  frequently  employed 
as  his  genius  as  an  administrator  and  his  blameless  integrity 
came  to  light.  His  reforms  in  the  commissariat  department 
were  epoch-making,  and  the  superior  mobility  of  the  Swedish 
forces  under  Gustavus  III.  was  due  entirely  to  his  initiative. 
But  it  was  upon  Toll's  boundless  audacity  that  Gustavus  chiefly 
relied.  Thus  as  Gustavus,  under  the  pressure  of  circumstances, 
inclined  more  and  more  towards  absolutism,  it  was  upon  ToU 
that  he  principally  leant.  In  1783  ToU  was  placed  at  the  head 
of  the  secret  **  Commission  of  National  Defence  "  which  ruled 
Sweden  during  the  king's  absence  abroad  without  the  privity 
of  the  senate.  It  was  he  who  persuaded  the  king  to  summon 
the  riksdag  of  1786,  which,  however,  he  failed  to  control,  and  in 
all  Gustavus's  ]4ans  for  forcing  on  a  war  with  Russia  Toll  was 
initiated  from  the  first.  In  1786  he  had  already  risen  to  the 
rank  of  major-general  and  was  Gustavus's  principal  adjutant. 
It  was  against  Toll's  advice,  however,  that  Gustavus,  in  1788, 
began  the  war  with  Russia.  Toll  had  always  insisted  that, 
in  such  a  contingency,  Sweden  should  be  militarily  as  well  as 
diplomatically  prepared,  but  this  was  far  from  being  the  case. 
Nevertheless,  when  the  inevitable  first  disasters  happened, 
ToO  was,  most  unjustly,  made  a  so^iegoat,  but  the  later  suc> 
cesses  of  the  war  were  largely  due  to  his  care  and  diligence  as 
commissary-general.  After  the  death  of  Gustavus  III.  ToU 
was  for  a  short  time  war  minister  and  commander-inrchief  in 
Scania  and,  subsequently,  was  sent  as  ambassador  to  Warsaw. 
Unjustly  involved  in  the  so-caUed  "Armfelt  conspiracy,"  he 
was  condemned  to  two  years'  imprisonment;  but  was  fully 
reinstated  when  in  1796  GusUvus  IV.  attained  his  majority. 
At  the  riksdag  of  NorrlUiping,  x8oo,  he  was  elected  mar^l  of 
the  Diet,  and  led  the  royalist  party  with  consummate  ability. 
On  this  occasion  he  foroed  the  mutinous  riddarkus  to  accept 
the  detested  "Act  of  Union  and  Security"  by  threatening 
to  reveal  the  names  of  aU  tfie  persons  suspected  of  complicity 
in  the  murder  qf  the  late  king.  Subsequently  he  displayed 
great  diplomatic  adroitness  in  his  negotiations  with  the  powers 
concerning  Sweden's  participation  in  the  war  against^  Napoleon. 
In  the  Pomeranian  campaign  of  X807  ToU  assisted  in  the  defence 
of  Stialsund.  The  fortress  was  compeUed  to  surrender  on  the 
20th  of  August  by  Mstfdial  Brune,  whereupon  the  Swedish 
army  of  13^000  men,  which  had  retired  to  RQgcn,  seemed  irre- 
trievably lost.  It  was  saved  by  ToU,  who  cajoled  the  French 
marshal  into  a  convention  whereby  the  Swedish  army,  with 
aU  its  mumtions  of  war,  was  permitted  to  return  unmolested 
to  Sweden  (September  7).  For  this  exploit  Toll  received  his 
marshal's  bAton.  It  was  in  the  camp  of  ToU,  then  acting 
commander-in-chief  in  Scania,  that  Gustavus  IV.  was  about  to 
take  refuge  when  the  western  army  rebelled  against  him,  but  he 
was  arrested  in  the  capital  before  he*could  do  so.  ToU  retained 
his  high  position  under  Bemadotte,  who,  in  i8x4»  created  him  a 
count.   He  died  unmarried. 

See  R.Niabct  Bain,  CusUmts  III.  and  his  Contemporaries  (London, 
1895) :  K.  N.  LUiekrona,  FaUmarskoihen  Crefve  J.  K.  ToU  rStockhoJai, 
i549-»85o).  (R.  N.  B.) 
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TOUi  (etymoIogicaUy,  that  which  is  Qttmbacd  or  aHntfd; 
from  ft  common  Teutonic  form,  cf.  "  tale,"  "  tell  "),  a  sum  of 
money  paid  for  the  use  and  enjoyment  of  a  privilege  or  advan- 
tage. In  England  it  is  now  usually  a  sum  of  money;  but  formerly 
tolls  in  kind  were  frequent.  Among  the  sins  of  the  MiUer  in 
Chaucer's  Prologue  is  that  he  could  *'  toUen  thrycs,"  in  that  be 
was  clever  enough  and  rogue  enough  to  subtract  thrice  the  legal 
allowance  from  the  com  he  ground.  In  a  note  to  the  Heart 
of  Midlolkian,  Soott  asserts  that  the  name  of  Loclunan  given  in 
Old  Scots  to  the  hangman  was  because  he  was  entitledi  to  take  a 
lock  or  fixed  toll  out  of  every  boll  of  meal  exposed  in  the  market 
for  sale.  An  act  of  1796  for  the  regulation  of  mills,  substituting 
a  money  payment  for  tolls  of  com  in  kind  taken  by  miUers, 
makes  an  exception  for  tolls  taken  by  custom  in  soke  mills. 
The  Weights  and  Measures  Act  1878  enacts  that  all  tolls  are 
to  be  charge<i  and  collected  according  to  imperial  weights 
and  measures. 

The  word  **  toll  *'  in  early  times  had  various  meanings,  thus 
it  is  defined  by  Glanville  as  the  liberty  of  buying  and  aetiing  ia  one's 
own  land :  "  tol,  quod  nos  voeamus  theloneuntt  scilicet  liberialem  tmendi 
et  vtndendi  in  terra  sua.  It  also  signified  the  right  to  be  free  of  toll, 
but  this  implies  a  more  general  signification  of  the  term,  the  right 
to  take  and  the  thing  so  taken.  It  formed  the  most  obvious  inurce 
of  revenue  in  the  early  English  boroughs;  goods  coming  to  market 
or  oasung  through  the  borough,  paid  tolL,  to  this  extent  the  practice 
still  exists  in  various  European  countries  under  the  name  of  octroi 
(9.V.).  Private  lords  also  levied  tolls,  but  these  in  no  case  were 
levied  theoretically  at  pleasure,  all  ultimately  depending  upon  some 
real  or  feigned  grant  from  the  Crown.  Imposts  by  the  Crown  arc 
more  properiy  taxes,  though  the  name  was  frcauently  used,  as  in 
ma/cto(«,  an  arbitrary  and  vexatious  impost  levied  till  Edward  III.'s 
time,  usually  on  wool.  Such  payments  might  brine  freedom  from 
other  exactions.  We  Icara  from  Domesday  Book  that  the  men  of 
Dover  who  paid  the  king's  dues  there  were  quit  of  toll  throughout 
all  England.    Many  subseouent  charters  panted  the  like,  or  even 

{greater  immunities  from  toll  to  favoured  folk.  In  modem  English 
aw  toll  b  either  an  incident  of  a  franchise,  as  of  a  market  or  lair, 
or  is  independent  of  franchise.  In  the  latter  case  it  is  claimed  by 
prescription,  as  tc^I  traverse  or  toll  thorough,  or  Is  created  by  act 
of  Darhament.  as  in  the  case  of  turnpikes,  railways,  harbours,  navig- 
able rivers  and  canaU.  Toll  traverse  is  paid  for  passing  over  a 
private  way,  bridge  or  ferry.  No  conaderation  need  be  proved. 
Toll  thorough  is  paid  for  the  use  of  a  highway.  In  this  case,  if 
chariged  by  a  private  person,  some  consideration,  sudi  as  repair  of 
the  highway,  must  be  shown,  as  such  a  toll  is  asainst  common  right. 
At  common  law  a  toll  must  be  reasonable.  The  same  principle 
appears  in  various  acts  of  parliament.  The  Statute  of  Westminster 
the  First  inflicts  a  penalty  for  taking  excessive  toll.  The  Railway 
Clauses  Act  1845  pirovides  for  the  equality  of  tolls,  that  is,  that  all 
persons  and  classes  of  goods  shall  in  like  circumsunces  be  treated 
alike  as  to  charges.  A  right  of  distress  is  incident  to  the  right  to 
toll,  but  the  distress  cannot  be  sold  unless  an  act  of  parliament 
expressly  authorizes  the  sale.  Tolls  are  not  rateable,  unless  they 
are  appurtenant  to  land.  Exemption  from  tolls  may  be  cbimed  by 
the  prerogative,  by  grant  or  prescription,  or  by  act  of  parliament. 
The  king  and  queen  consort  pay  no  toll,  and  the  Crown  may  grant 
to  another  exemption  from  tolL  Turnpike  tolls,  'bridge  money  and 
causeway  mail  were  abolished  in  Scotland  by  the  Roads  and  Bridges 
Act  1878  as  from  the  1st  of  June  1883.  In  England  tolb  on 
roads  and  bridges  are  now  only  payable  in  a  few  plaa». 

In  the  United  States  tolls  are  a  subject  for  state  legislation,  unless 
they  affect  the  whole  commonwealth,  when  they  are  dealt  with  by 
acts  of  congress.  A  city  may  krvy  reasonable  tolls  in  a  market 
esublished  by  itself.  A  shunpike,  or  road  constructed  to  facilitate 
evBsk>n  of  tdls  on  a  turnpike  road,  may  be  ck»sed  by  injunction. 

The  question  of  tolls  was  at  one  time  an  important  one  in  inter- 
national law.  Tolls  were  exacted  on  certain  straits  and  tidal  riven 
by  virtue  of  the  sovereignty  of  a  particular  state.  Notable  instances 
were  the  Scheklt  tolls  and  the  Sound  dues  levied  by  Denmark. 
These  last  wese  justified  as  a  return  for  the  lighu  maintained  on 
the  coast  and  the  terror  to  pirates  inspired  by  the  castle  of  Elsinore. 
In  1659,  owing  to  the  united  efforts  01  England.  France  and  Holland, 
anr  unvarying  rate  was  arranged. 

See  Pollock  and  Maitland,  History  of  EntUsh  Low  (1895);  P«ftM 
and  Chitty,  Markets  and  Fairs  (1899):  Cunningham,  GnrnA  of 
Enfiuk  Industry  and  Commerce  (1903). 

TOLLEMACHB  (or  Talmash),  THOMAS  (e^  X6S1-1694). 
British  soldier,  was  the  second  son  of  Sir  Lionel  ToUemache, 
Bart.  (d.  1668),  of  Helmingham,  Suffolk,  althou^  an  idle  report 
of  the  time  made  his  mother,  Elizabeth  Murray  (d.  1698),  after- 
wards countess  of  Dysart  and  duchess  of  Lauderdale,  the  mistress 
of  Oliver  Cromwell.  In  1678  he  became  captain  in  the  Guards, 
with  which  he  served  in  Tangier,  and  in  x68s  he  was  made 


Keatenaot-colonel  of  a  regiment  of  fullers,  bat  almost  at  once 
he  gave- up  hb  commission  because  he  dlsUked'the  proceedings 
of  James  II.,  and  became  cdonel  of  an  Anglo-Dutch  regiment, 
usually  statwned  In  Holland.  At  the  head  of  his  men  he  landed 
in  England  with  William  of  Orange  in  j688  and  was  made 
governor  of  Portsmouth  and  colonel  of  the  Coldstream  Guards, 
while  in  1689  he  was  chosen  an  En^sh  member  of  parliament. 
With  the  Coldstreams  he  served  WOliam  III.  at  the  battle  of 
Walcourt,  and  then  as  a  major-general  in  Ireland,  where  in 
z  69 1  he  gained  fame  at  the  battle  of  Aughrim  and  at  the  sieges 
of  Athlone,  Galway  and  Limerick.  He  then  went  to  the  Nether- 
lands and  added  to  his  high  reputation  by  his  conduct  at  the 
battles  of  Stecnkirk  and  Neerwindcn.  In  1694  Talmash,  as 
he  was  generally  called,  proposed  an  expedition  against  Brest, 
the  leadership  of  which  was  given  to  him.  The  fortifications, 
however,  were  too  strong,  and  although  he  led  on  the  English 
troops  with  great  gallantry  they  were  beaten  off  with  heavy  k)ss. 
Talmash  himself  was  wounded,  and  retuming  to  Plymouth  he 
died  there  on  the  12th  of  June  1694.  He  was  buried  in  Helming- 
ham church,  where  a  long  inscription  summarizes  his  life. 

TOLSTOTr  LEO  (i8a8-;i9io),  Russian  novelist  and  social 
reformer,  was  born  oq  the  9th  of  September  (August  28)  1828,  in 
the  home  of  his  fathers — Yasnaya  Polyana,  near  Toula — a  large 
country  bouse  (not  the  present  one)  built  in  a  severely  formal 
style,  with  Doric  pillars  and  architraves,  standing  solitarily  in 
a  typical  Russian  landscape.  The  Tolstoy  family,  to  whom  It 
had  belonged  for  several  generations,  was  originally  of  German 
extraction,  and  had  settled  in  Russia  in  the  days  of  Peter  the 
Great.  The  first  ancestor  of  distinction  was  Petr  Andreevich 
Tohitoy  (f  .v.).  His  descendant  Nicholas  (the  father  of  th^  great 
author)  was  bom  in  1797.  After  serving  for  a  short  time  in 
the  army  he  retired  ia  1824,  and  led  the  life  of  a  Russian  boyar. 
By  his  marriage  with  the  princess  Maria  Volkonsky,  Count 
Nicholas  in  a  great  measure  rebuilt  the  family  fortunes,  which 
had  fallen  into  decay  during  the  two  previotis  decades.  Count 
Leo  Tolstoy  was  the  youngest  but  one  of  the  five  children  of 
this  marriage,  and  lost  his  mother  when  he  was  barely  three 
years  old.  Six  years  later  his  father  died  also,  at  the  age  of 
forty-one.  As  a  child,  Tolstoy,  though  observant  and  thoughtful, 
showed  no  marked  talent.  He  was  plain  and  very  sensitive  on 
the  point,  suffering  keenly  for  want  of  notice  and  affection.  This 
sensitiveness  led  him  as  he  grew  older  to  hide  himself  away  from 
his  playmates  and  spend  hours  in  lonely  brooding.  He  describes 
in  Ckildkood  how,  one  day,  it  dawned  suddenly  upon  his  mind 
that  Death  was  ever  lying  in  wait,  and  that  to  be  ^^^ 
happy  one  must  enjoy  the  present,  unconcerned  with 
the  future.  Whereupon  the  youthful  Epicurean  ffung  aside  his 
books  and  pencils,  and,  stretched  on  his  bed,  fell  to  munching 
sweetmeats  and  reading  romances.  But  Tolstoy's  childhood 
was  not  without  its  share  of  wholesome  pleasure.  Hunting 
and  shooting,  the  delight  of  the  Russian  noble,  occupied  much 
of  his  father's  leisure,  and  from  his  earliest  years  the  boy  was 
wont  to  accompany  his  parent.  At  other  tiroes  he  was  quite 
happy  sitting  beside  his  father's  coachman  on  an  expedition 
to  one  of  the  neighbouring  towns,  or  with  his  brothers  running 
in  and  out  of  the  stables  and  coach-houses.  The  tedium  of  the 
schoolroom  and  the  reproofs  of  his  tutor  made  a  reverse  side  to 
the  picture,  but  did  not  prevent  this  fund. of  early  memories 
from  being,  as  he  writes,  "  ever  to  be  treasured,  and  fondkd 
again  and  again,  serving  as  a  well-spring  from  which  to  draw 
my  choicest  treasures."  After  his  father's  death  at  Moscow, 
in  1837,  Tolstoy  and  his  brothers  were  placed  under  the  guardian- 
ship of  his  aunt,  the  countess  Ostcn-Sacken,  and  in  the  care 
of  Mme  Ergolskaya,  a  distant  relative,  llie  former  died, 
bowevcrj  In  1840^  and  the  charge  devolved  on  another  aunt, 
Mme  Jushkov,  who  lived  in  Kazan.  Mme  Jushkov  was 
a  typical  Russian  lady  of  her  chss.  Keeping  open  house, 
fond  of  gaiety  and  society,  her  ideas  on  moral  questions  were 
liberal  in  the  extreme.  Tolstoy  was  eleven  years  old  when 
he  became  subject  to  her  influence— an  influence  which  he 
subsequently  regarded  as  having  been  the  reverse  of  bencficiaL 
A  Fieach  tutor  was  engaged  for  him  and  his  brothers,  prior 
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to  their  entrance  into  the  university  of  Kazan.  Outside  the 
hours  of  study  Tolstoy  spent  his  days  either  in  solitary  rambles, 
during  which  he  reflected  on  the  problems  of  life,  or  in  violent 
exercise  at  the  gymnasium  (the  only  form  of  athletics  enjoyed 
by  boys  of  his  position  in  Russia).  Thus  the  physical  and 
philosophical  impulses  of  his  nature  were  developed  in  equal 
measure,  and  these  two  conflicting  forces  began  their  lifelong 
dueL  Only  m  later  years  has  the  philosopher  sometimes  seemed 
to  outweigh  the  man  of  action  in  Tolstoy's  vigorous  personality. 

In  1843,  at  the  age  of  fifteen,  he  entered  the  university  of 
Kazan,  and  gamed  with  his  college  cap  and  uniform  what  he 

qjHu.-,   prized  most,  his  independence.     The  lax  rule  of  the 

^'^'*^  University — which  was  of  no  high  scholastic  repute, 
giving  ready  admittance  to  the  sons  of  the  rich  and  noble — 
enabled  him  at  the  same  time  to  enter  the  world  of  sodety  and 
study  Its  complex  problems  at  leisure.  Kazan  was  in  those  days  a 
real  paradise  for  such  as  sought  happiness  in  social  excitement, 
dining  and  dancing.  No  city  in  Russia  was  so  given  up  to  the 
pursuit  of  pleasure.  Among  thesfc  scenes  of  luxury  and  licence 
the  students  played  a  prominent  part.  Amid  such  influences  the 
boy  soon  ripened  into  the  man.  The  constant  succession  of  balls,, 
picnics  and  parties  wearied  and  disgusted  him.  The  pages  of 
Yottlk  are  eloquent  of  deadly  ennui.  He  is  for  ever  seeking 
"  Her,"  engaged  in  an  undefined  "  pursuit  of  the  Well-beloved," 
with  a  half  spiritual,  half  physical  longing.  At  intervals  in  this 
quest  of  the  unknown  ht  devoured  the  novelists  of  his  day, 
chiefly  Dumas  and  Eugene  Sue.  He  already  thought  deeply  on 
the  object  of  existence;  forming  new  ideals,  aspiring  to  noble 
deeds,  seeing  himself  in  imagination  now  a  passionate  lover, 
now  a  leader  of  men.  He  was  always  trying  to  be  original, 
and  to  tread  unbeaten  tracks.  Partly  in  consequence  of  this 
feeling,  he  determined  to  enter  the  school  of  Eastern  languages. 
His  first  attempt  was  unsuccessful,  but  finally  passing  in  through 
the  medium  of  a  supplemental  examination,  he  took  up  Arabic 
and  Turkish.  These  studies,  however,  proved  uncongenial 
to  his  versatile  nature,  and  failing  to  distinguish  himself  m 
them,  he  turned  his  attention  in  1845  to  the  school  of  law.  Here 
he  met  with  equal  discouragement.  The  professors — ^all  Ger- 
mans, and  many  of  them  not  knowing  enough  Russian  to  make 
themselves  understood — were  favourite  butts  for  the  students' 
wit.  There  was  practically  no  serious  teaching,  nor  any  per- 
sonal interest  shown  in  the  pupils.  Tolstoy's  evil  genius  had 
once  more  cast  him  in  stony  places  and  left  him  to  work  out  his 
own  salvation.  History,  religion  and  law  now  claimed  his 
attention  in  his  final  efforts  to  gain  the  university  diploma. 
In  religion  his  opinions  had  undergone  a  great  change.  From 
the  child's  unthinking  acquiescence  in  a  hereditary  faith  had 
sprung  absolute  unbelief.  History  he  held  a  useless  form  of 
knowledge.  "  Of  what  avail,"  he  said, "  to  know  what  happened 
a  thousand  years  ago  ?  **  Hence  he  neglected  the  lectures  on 
these  subjects,  absented  himself  from  the  examinations,  was 
confined  in  the  university  gaol  for  irregular  attendance,  and 
ended  by  coming  out  but  moderately  well  in  the  yearly  ex- 
amination. The  conviction  that  he  was  wasting  his  time  forced 
itself  upon  him.  An  idle,  dissipated  life  had  told  upon  his 
health,  and  early  in  1847  Tolstoy  asked  permission  to  go  down, 
"  on  account  of  ill  health  and  private  reasons."  Thus  ended  his 
college  life,  which  from  an  educational  point  of  view  he  had 
treated  as  a  jest.  Somewhat  of  an  enigma  as  he  was  to  his 
companions,  with  his  alternate  fits  of  feverish  gaiety  and  melan- 
choly abstraction,  aristocratic  hauteur  and  liberal  views,  there 
was  yet  found  a  little  *band  of  students  to  accompany  him 
OB  the  first  stage  of  his  journey  homewards.  While  probably 
admiring  the  original  bent  of  his  mind,  they  Utile  dreamed  their 
late  comrade  would  one  day  be  acclaimed  as  Russia's  greatest 
thinker  and  novelbt. 

Tolstoy  went  back  to  his  estates  with  fi-csh  hope  and  energy, 
determined  to  ameliorate  the  condition  of  his  peasantry  and  fulfil 
n^  the  duties  of  a   landlord.    Rumours  had   reached 

yp^M  him  at  Kazan  from  time  to  lime  of  the  recurring 
irvteroMr.  famines,  revolts  and  miseries  of  the  serfs.  In  ^847, 
as  often  before,  the  ctops  failed  to  sufiice  for  the  needs  of  the 
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Starving  people,  and  whole  districts  set  forth  to  petition  the 
tsar  for  food.  Here  was  a  vital  problem  requiring  prompt 
solution.  In  the  course  of  desultory  reading  at  the  university 
he  had  studied  the  writings  of  Jean  Jacques  Rousseau,  and  the 
Frenchman's  plea  for  Nature,  honest  work  and  simplicity  of 
life,  had  impressed  him  greatly.  Fired  with  enthusiasm,  he 
now  entered  heart  and  soul  on  the  task  of  realizing  this  ideal. 
Unfortunately,  he  was  as  yet  without  sufficient  moral  stamina 
to  withstand  recurring  disappointments  and  to  combat  the 
suspicions  of  the  serfs.  The  youthful  reformer  lacked  the 
patience  necessary  to  deal  whh  the  deep-rooted  mistrust 
engendered  by  years  of  oppression  and  neglect.  After  six  months 
of  struggle  with  this  discouraging  state  of  things  he  temporarily 
gave  Up  the  attempt,  and  we  find  him  in  St  Petersburg  taking 
up  for  a  time  the  broken  threads  of  his  education.  But  with 
the  restlessness  of  trapsilion  strong  upon  him  be  soon  returned 
to  country  hfe,  and  in  company  with  his  brother  Sergius 
gave  himself  up  to  hunting,  gambling,  carousing  with  Zigani 
dancers,  and  throwing  all  serious  thoughts  to  the  winds.  Tkt 
Landlord's  Morning  may  be  taken  as  a  picture  of  this' stage 
of  Tolstoy's  life.  The  inevitable  reaction  soon  came.  Op- 
pressed by  debts  and  difficulties,  in  the  spring  of  1851  be 
betook  himself  to  the  Caucasus,  where  his  eldest  brother 
Nicholas  was  stationed  with  his  regiment.  At  Pyatigorsk,  at 
the  foot  of  the  mountains,  he  rented  a  cottage  for  about 
twelve  shililBgs  a  month,  and  lived  there  with  the  utmost 
frugahty. 

Finally  his  brother's  persuasions,  aided  by  the  influence 
of  relations  in  high  places,  led  him  to  enter  the  army.  He 
passed  the  necessary  examination  at  Tiflis,  and 
joined  the  artillery  in  the  autumn  of  the  year. 
At  that  time  Russia  was  much  disturbed  by  the 
lawlessness  of  the  Caucasian  races.  Bands  of  Circassians 
were  constantly  on  the  move,  plundering  and  looting.  The 
punitive  expeditions  in  which  Tolstoy  took  part  were  his  first 
taste  of  warfare.  Neither  his  military  duties  nor  his  love  of 
sport  entirely  absorbed  him,  however.  The  great  power  which 
had  hitherto  lain  dormant  now  awoke.  He  began  to  write,  and 
within  the  next  few  years  produced  some  of  his  finest  works. 
Nekrassov,  the  editor  of  the  Russian  Contemporary^  accepted 
Childhood^  the  young  author's  maiden  effort.  In  accordance 
with  the  common  practice,  he  received  nothing  for  the  MSS. 
Publication  of  a  first  attempt  was  considered  ample  payment  in 
those  days.  Tolstoy  was  now  twenty-four  years  of  age.  Child- 
hood was  followed  by  The  Landlord's  Morning,  Boyhood  and 
Youth,  in  quick  succession.  His  early  aspirations  were  revived 
in  these  pages,  which  reflect  the  doctrines  of  Rousseau.  "  You 
neither  know  what  happiness  is  nor  what  life  is,"  he  writes  to 
expostulating  friends.  "  Once  taste  life  in  all  its  natural  beauty, 
happiness  will  oMisist  in  being  with  Nature,  seeing  her,  commun- 
ing with  her."  His  philosophy  notwithstanding,  Tolstoy  felt  a 
pardonable  desire  for  promotion,  which  was  slow  hi  coming  to 
him.  Some  verses  ascribed  to  him  (an  authorship  never  denied) 
making  fun  of  the  general  during  the  siege  of  Scbaslopol,  which 
appeared  in  print,  may  possibly  have  had  something  to  answer 
for.  Be  that  as  it  may,  the  spirit  of  unrest  and  dissatisfac- 
tion was  moving  Tolstoy  to  return  home,  when  rumours  of 
hostilities  arose,  and  the  Crimean  War  burst  into  flame.  He 
promptly  volunteered  for  active  service,  and  asked  to  be  allowed 
to  join  the  army  on  the  Danube,  imder  the  command  of  Prince 
Gortchakov. 

In  the  early  part  of  1854  we  find  him  encamped  before  the 
walls  of  Silistria,  a  town  of  Bulgaria,  which  Gortchakov  had 
invested.  At  the  very  height  of  the  bombardment,  ^^ 
however,  Austrian  intervention  prevailed,  and  the  cwwc* 
siege  was  raised.  The  din  of  battle  was  hushed  aiMl 
revelry  took  its  place.  At  the  ball  which  promptly  celebrated 
the  event  Tolstoy  felt  ill  at  ease.  The  joyous  music  and  babel 
of  tongues  jarred  on  his  sensitive  ear,  fresh  from  the  moans  of 
the  wounded  and  dying.  He  went  up  to  the  prmce  and  asked 
leave  to  start  for  Sebastopol.  Permission  being  granted,  he 
hastened  hnm  the  baOroom,  and  left  Silistria  without  delay. 
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He  now  exchanged  the  ofEen^ve  for  the  defensive.  Shot  and 
shell  fell  like  hailstones  on  the  bastions  of  Sebastopol.  Courage, 
fortitude,  presence  of  mind  were  at  every  moment  demanded, 
while  assault  followed  assault,  until  at  last  the  overwhelming 
strength  of  the  allies  compelled  the  Russians  to  retreat.  Through- 
out that  trying  time  Tolstoy  cheered  his  companions,  whiling 
away  many  a  weary  hour  with  jest  and  story.  Amid  this 
"  wrackful  siege  of  battering  days  "  he  wrote  those  Tola  from 
Sebastopol  which  earned  him  instant  literary  celebrity,  and 
caused  the  emperor  Nicholas  to  issue  special  orders  that  he  should 
be  removed  from  a  post  of  danger.  An  official  despatch  recount- 
ing the  events  of  the  siege  was  next  written  by  Tolstoy  at  the 
command  of  his  superior  officer,  and  with  the  charge  of  this 
document  he  was  shortly  afterwards  sent  to  St  Pctersbuig. 
He  was  never  again  on  the  field  of  battle. 

Tolstoy  returned  home  with  new  impressions.  Sad  at  heart 
and  sick  of  the  horrors  of  war,  he  came  back  with  a  feeling  of 
brotherly  love  for  the  common  soldiers,  whom  he 
had  seen  day  by  day  doing  quiet  deeds  of  courage 
and  devotion,  fighting  for  their  country  without 
hope  of  reward,  without  fear  of  death.  He  contrasted 
them  with  the  more  self-4oeking  no(>les,  and  felt  their  supe- 
riority. The  stirring  scenes  through  whiqh  he  had  p>assed,  the 
simple  faith  of  his  men,  all  had  helped  to  renew  his  belief  in 
God.  Preceded  by  the  fame  of  his  descriptions  of  Sebastopol 
and  the  Caucasus,  he  arrived  in  St  Petersburg  to  find  himself 
the  object  of  a  general  ovation.  The  Sovremennik  {Contem^ 
porary),  in  which  Tolstoy's  first  work,  Childhood,  had  appeared, 
numbered  among  its  contributors  the  foremost  writers  of  the 
day.  To  be  admitted  to  their  ranks  was  considered  by  them  an 
honour  equivalent  to  the  award  of  a  JauUuU  in  the  French 
Academy.  They  welcomed  T<4stoy  with  open  arms,  the  veteran 
novelist,  Turgeniev,  in  particular  hastening  to  greet  him  on  his 
arrival,  and  begging  him  to  make  his  house  his  home.  Society 
was  equally  eager  to  open  its  doors  to  the  young  soldier-author. 
His  vivid  and  dramatic  pictures  of  the  war  had  been  widely 
read  and  had  created  a  profound  sensation.  The  great  official 
world  of  St  Petersburg  proceeded  to  offer  him  a  brilliant  series 
of  entertainments  in  which  he  found  himself  the  central  figure. 
It  is  not  surprising  that  this  combined  adulation  from  literary 
men  and  society  overcame  for  a  time  the  growing  asceticism 
of  iiis  character.  Yet  it  also  in  a  measure  hastened  its  develop- 
ment. Even  while  borne  swiftly  on  the  oirrent  of  pleasure, 
his  strenuous  nature  gradually  reasserted  itself.  In  the  pages 
of  My  Conjestum  Tobtoy  describes  the  phases  of  this  mental 
unrest.  The  narrowness  of  a  literary  clique  soon'  became  irk- 
some to  his  dominant  character.  His  passionate  desire  for 
truth  brought  him  into  frequent  conflict  with  those  who  paid 
more  regard  to  convention.  With  Turgeniev  especially  he 
found  himself  constantly  at  variance.  A  friendship  between 
natures  so  diametricaUy  opposite,  between  two  men  who  might 
be  described  as  leaders  re^)ectively  of  the  old  and  the  new  school 
of  thought,  could  not  long  subsist.  Mutual  admiration  does 
not  imply  sympathy.  Turgeniev  presently  wrote  to  a  friend,' 
"  I  regret  I  cannot  draw  nearer  to  Tolstoy,  our  views  are  so 
opposed ,  the  one  to  the  other."  And  these  differences  of  opinion 
gradually  led  to  a  complete  estrangement.  On  the  other  hand) 
in  Fet,  the  poet,  he  found  a  lifelong  friend.  Others  of  his  inti- 
mates were  Nekrassov,  tha  editor  of  the  ConUmpornryj  already 
mentioned;  Katkov,  the  celebrated  journalist;  Droushinine, 
Grigorovitch,  Fet,  and  Ostrovski,  the  dramatist. 

While  Tolstoy  was  thus  waking  to  a  sense  of  distaste  for  his 
environment,  a  great  event  was  pending.  With  the  accession 
ttantima  of  Alexander  II.  in  i8s5  a  wave  of  progressive  policy 
f^^p***^  — set  in  motion  by  the  tsar  himself— stirred  the 
J|ji.vjjijjri.  bureancratic  circles  of  Russia,  and  while  fiercely 
resisted  by  some  of  the  nobility,  met  genisrally  wKh  cordial 
encouragement.  The  emancipation  of  the  serfs  became  the 
burning  question.  "  The  People  !  "  and  "  Progress  I  "  were 
the  cries  quickly  caught  up  by  the  press  of  Russia  and  of 
Germany  also.  It  was  in  Germany,  indeed,  that  the  novel  of 
humble  life  sprang  into  being,  Gottbefi  leftding  the  wsy  «vilh  4da 


tales,  Uliike 5^ and  UH  Ike  Tenota.  Auerbach  followed  with 
his  village  stories,  which  opened  a  new  world  of  thought;  Stiftet 
and  a  host  of  others  brought  up  the  rear.  This  new  impulse  in 
literature  soon  spread  to  Russia.  Turgeniev  in  his  Sportsman's 
TaUs,  Grigorovitch  in  The  Village  and  A  rOon  Coremika,  showed 
their  sympathy  with  the  moujik.  But  above  all  others,  Tolstoy 
was  most  deeply  and  .lastingly  affected.  Awakened  by  this 
echo  from  without  of  his  own  Inmost  yearnings,  he  realized  at 
last  the  true  bent  of  his  mind.  "The  People"  became  his 
watchword.  One  increasing  purpose  henceforth  ruled  his  life« 
and  gradually  brought  into  harmony  the  inequalities  and  con- 
tradictions of  his  character.  Roused  from  the  inertia  which  had 
been  caused  by  nerves  and  hypochondria,  he  wrote  PoUkouihka, 
a  painful  story  dealing  with  the  ills  of  serfdom.  His  active 
brain  then  turned  to  considering  the  meaning  and  scope  of  the 
catchword  "  Progress,"  and  fully  to  do  this  he  determined  to  go 
abroad  and  study  the  educational  and  municipal  systems  of 
other  cotmlries.    He  finally  started  for  Gcrmaiiy  in  January  1 857. 

Tolstoy  only  three  times  crossed  the  Russian  frontier,  and 
these  journeys  were  all  between  1857  and  1861.  On  his  first 
trip,  Germany  and  Italy  were  hurriedly  visited.  He  j^  fc- 
also  made  a  short  stay  in  Paris,  whidi  had  attrac-  rratct 
tions  for  him  in  the  society  of  several  Russian  friends, 
among  whom  were  Nekrassov  and  Turgeniev.  With  the  lattef 
he  had  not  3ret  come  to  open  rupture.  From  Paris  he  went  to 
Lucerne.  An  incident  which  occurred  there,  and  is  reproduced 
in  his  semi-autobiographical  Lucerne,  shows  the  workings  of  his 
spirit.  He  tells  how  a  wandering  musician  stood  one  day  in  the 
hotel  courtyard,  and  after  his  performance  asked  in  vain  for 
alms  from  the  convivial  crowd  assembled.  Tolstoy,  in  the  person 
of  the  hero,  then  indignantly  came  to  the  rescue,  brought  th« 
poor  minstrel  into  the  hotel,  and,  merved  to  wrath  with  the 
churlish  waiters  who  were  unwilling  to  serve  him,  ordered  a 
private  room  where  he  himself  supplied  his  guest's  wants,,  and 
sent  him  away  happy  with  a  double  lining  to  'his  pockets.  Of 
his  successive  journeys  westwards,  the  third  alone  was  of  long 
duration  and  of  corresponding  importance  in  its  results.  Prior 
to  this  last  vbit  to  foreign  parts.  Ids  time  was  spent  between 
Yasnaya  Polyana  and  Moscow,  often  in  the  company  of  his 
friend  Fet.  On  a  bear-hunt  together,  Tolstoy  narrowly  escaped 
death,  an  incident  which  he  graphically  describes  in  his  Fourth 
Reading-book  Jor  Children  <2oth  ed.,  ^900,  &c.).  Fet  also 
mentions  it  In  his  Reminiscences.  His  departure  was  finally 
hastened  by  the  serious  illness  of  his  brother  Nicholas,  who  had 
gone  to  France  to  recruit  his  failing  health.  Tolstoy,  after  halt- 
ing in  Berlin  and  Dresden,  joined  him,  but  only  to  endure  the 
grief  of  witnessing  his  end.  Nicholas  died  on  the  3oth  of  Se{>- 
tember  i860,  and  Tolstoy's  letters  of  that  period  show  how  deeply 
he  was  affected  by  the  death  of  his  brother.  It  gave  a  yet  more 
serious  turn  to  his  thoughts.  In  a  letter  to  Fet  he  reverts  to  his 
old  trouble,  the  enigma  of  life.  "  In  truth,**  he  wrfles,  "  the 
position  in  which  we  stand  is  terrible."  This  mental  gloom 
probably  still  hung  over  him  during  his  wanderings  through 
Italy.  There  fs  no  record  of  his  impressions  of  Rome,  Naples, 
Florence.  Turning  his  footsteps  northwards,  however,  he  began 
to  take  renewed  interest  in  social  conditions,  elementary  and 
monastic  education,  and  the  general  subject  of  his  quest.  From 
Paris  (where  his  friend  spoke  of  him  as  "singular  indeed, 
but  subdued  and  kindly")  he  went  to  London  in  1861,  no 
noteworthy  incident  marking  his  brief  visit. 

The  spring  of  1861  found  him  once  more  at  Yasnaya  Polyana, 
where  some  little  time  before  he  had  forestalled  the  Emancipa- 
tion Act  by  freeing  all  the  serfs  on  that  estate.  He  EducmUoaeH 
now-  began  digesting  the  mass  of  information  hcBxper^ 
had  acquired  abroad,  eager  to  put  his  ideas  into"*'*' 
practice.  The  feelings  with  which  he  reviewed  his  expfr- 
rienccs  were  largely  those  of  disappointment.  Of  the  edu- 
cational systems  of  Italy,  France  and  Germany,  that  of  the 
last-named  country  alone  earned  his  partial  approval.  While 
there  he  visited  the  universities,  prisons  and  working-men's 
dubs.  He  made  the  acquaintance  of  Auerbach,  and  was  greatly 
wflutnced  by  his  ideas  on  village  scboola.    He  wa»  also  mud|. 
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impressed  by  the  novel  institution  of  the  kindergarten,  to  which 
Frobel,  the  great  educationist,  was  devoting  all  his  energies. 
•Determined  to  follow  these  lines,  he  sought  and  obtained  per- 
mission to  open  a  school.  In  his  zeal  he  also  started  an  edu- 
cational journal.called  Yasnaya  Polyana.  This  journal  now  only 
exists  as  a  literary  curiosity,  but  the  essays  published  in  it  have 
all  been  reprinted  in  his  collected  works.  The  time  for  opening 
the  school  was  well  chosen.  The  liberal  spirits  of  Russia  had 
gained  the  day  and  won  a  great  victory.  Just  two  months 
previously  the  decree  of  emancipation  (February  1861)  had  been 
sent  forth.  The  air  was  rife  with  schemes  for  the  betterment  of 
the  peasantry.  A  new  era  seemed  to  have  begun.  Tolstoy's 
school  was  essentially  "  free."  "  Everything  that  savours  of 
compulsion  is  harmful,"  he  said,  "and  proves  either  that 
the  method  is  indifferent  or  the  teaching  bad."  So  that  not. 
only  werelio  fees  paid,  but  the  children  came  and  went  as  they 
pleased,  learned  what  they  pleased;  and  were  subjected  to  no 
sort  of  punishment.  It  was  the  duty  of  the  teacher  to  fix  the 
pupils'  attention,  and  his  the  blame  if  they  failed  to  learn. 
*'  The  student,"  said  Tolstoy  "  must  have  the  right  to  refuse 
those  forms  of  education  which  do  not  satisfy  his  instincts. 
Freedom  is  the  only  criterion.  We  of  the  older  generation  do  not 
and  cannot  know  what  is  necessary  for  the  younger." .  On  these 
principles  the  Yasnaya  Polyana  school  was  started  in  a  house 
near  that  of  Tolstoy.  He  himself  taught  drawing,  singing  and 
Bible  history.  The  Old  Testament  was  his  handbook;  he  held 
it  as  indispensable  in  any  course  of  instruction,  a  model  for  all 
books.  Doubts  and  fears  sometimes  assailed  him,  jstill  for  a  year 
all  went  welL  Other  schools  were  opened  on  the  same  lines  in 
the  district,  and  success  seemed  assured.  But  the  eyes  of  the 
government  inspectors  had  long  been  su^idously  fixed  on  them, 
and  a  correspondence  on  the  subject  presently  ensued  between 
tho  ministry  of  education  and  the  home  department.  The 
verdict  pa^cd  by  the  former  was  free  from  overt  animus. 
"  The  activity  of  Count  Tolstoy  deserves  respect  and  should 
win  co-operation  from  the  educational  department,  although  it 
cannot  agree  with  all  his  ideas;  ideas  which  he  will  in  all  proba- 
bility abandon  on  due  consideration  "  (October  1862).  Yet  there 
was  a  subtle  threat  conveyed  in  these  last  words  which  was 
probably  not  without  effect.  Signs  of  discouragement  grew 
visible.  We  find  the  enthusiast  complaining  that  his  masters 
desert  him,  his  pupils  fall  away.  The  plague  of  inquisitive 
visitors  annoys  him.  At  the  end  of  the  second  year  the  schools 
were  dosed,  the  journal  discontinued,  and  Tolstoy,  disheartened 
and  sick,  "  more,"  as  he  writes,  "  in  mind  than  body,"  betook 
himself  to  the  healthful  quiet  of  the  steppes,  to  breathe  fresh  air, 
to  drink  kouiniss  and  to  vegetate.  This  was  the  end  of  his 
educational  experiment,  the  aim  of  which  was  rather  to  devdop 
the  character  than  to  educate  in  the  ordinary  sense  of  the  term. 
When  later  he  Asked  leave  from  the  authorities  to  reopen  the 
schools,  it  was  peremptorily  refused. 

His  socialistic  theories  were  now  fully  unfolded. '  In  his  view 
the  people  were  everything,  the  higher  classes  nothing.  The 
latter  had  misinterpreted  the  meaning  of  "  progress,"  imagining 
it  to  be  synonymous  with  education;  and  hence  compulsory 
teaching  had  been  resorted  to,  with  harmful  results.  Reading 
and  writing  played  but  a  small  part  in  forming  a  man^s  mind  and 
fitting^  him  for  life.  They  merely  rendered  him  more  articulate. 
These  questions  should  be  left  to  the  people  themsdves. 
Their  demands  were  very  clearly  expressed,  lliey  knew  what 
they  wanted,  and  were  thoroughly  convinced  that  "  in  the  great 
question  of  their  spiritual  development  they  would  ndther  take 
a  wrong  step  nor  accept  that  which  was  false."  Such  was  in 
substance  Tolstoy's  doctrine.  ''  The  people,"  he  afiirms,  **  are 
stronger,  more  independent,  more  just,  more  human,  and,  above 
all,  more  necessary  than  the  upper  dass.  It  is  not  they  who 
should  come  to  our  schools;  we  should  learn  of  them."  This 
desire  to  subvert  sodety  b  akin  to  the  philosophy  of  Rousseau, 
as  expresed  in  £mUe  (livre  iv.): — 

"  C'e«t  le  peuple  qui  compose  le  genre  huroain ;  ce  qui  n*e8t  pas 

C tuple  est  «  peu  de  chose,  que  ce  n  est  pas  la  pdne  de  le  compter, 
'homme  est  le  jnl^me  dans  tous  1«s  6tats;  si  cda  est,  let  ^ats  let 
plus  nombieux  m4ritent  le  plus  de  respecL  .  Devant  odui  qui 


pense,  toutes  les  distinctions  civiles  disparainent:  il  voit  les  mteMs 
passions,  les  mSmes  sentiments  dans  le  goujat  et  dans  rhomroe 
iflustre;  il  n'vdisceme que leur  langage,  qu'un cdoris (Jus ou  moins 
apprficA. . . .  Etudiez  les  gens  de  cet  ordre,  vous  verrez  que.  sous  uo 
autre  langage,  ils  ont  autant  d'esprit  et  plus  de  boa  sens  que  vous. 
Respectez  done  votrc  eq)dcc;  songecqu'elle  est  compoafe  essentiell^ 
ment  de  la  collection  des  peuples;  que  quand  tous  les  rois  et  tout 
les  philosophes  en  teraient  win,  il  n  y  paraltrait  guftre,  et  que  les 
choses  n'en  iraient  pat  plus  mal." 

While  Tolstoy's  theories  were  thus  in  ooune  of  practical 
solution,  his  literary  powers  suffered  eclipse.  Tuigeniev,  who 
lived  near  him  in  the  country,  writes  in  disgust  that  he  *'  has 
grown  a  long  beard,  leaves  his  hair  to  fall  in  curls  over  his  ears, 
holds  newspapers  in  detestati<m,  and  has  no  soul  for  anjrthing 
but  his  property.^'  Indeed,  his  lime  was  fully  iaken  up,  for 
vdiile  still  occupied  in  supporting  the  school,  he  had  allowed 
himself  to  be  nominated  to  the  position  of  "  Arbitrator,"  which 
he  held  for  a  year  and  some  months  (x86z-x862).  AMMbat 
This  was  an  arduous  post.  The  arbitrators  were  w**ia« 
appointed  under  the  Law  of  Emancipation  to  P**"*^" 
supervise  the  distribution  of  land,  to  adjust  the  taxes, 'define 
the  conditions  of  purchase,  and  dcdde  all  matters  in  this  con- 
nexion. These  duties  were  after  his  own  heart,  and  he  went  to 
work  with  a  will  Every  day  he  had  difficult  points  to  deal  with, 
deputations  of  peasants  coming  to  see  him,  the  new  law  and  the 
rights  it  bestowed  on  them  having  to  be  explained.  The  hardest 
of  all  Tolstoy's  tasks  was  to  remove  the  suspicion  and  mistrust 
felt  by  the  serf  towards  the  landlord.  On  the  other  hand,  he 
had  to  contend  with  the  nobility  of  the  district,  who  were  well 
awrare  of  the  side  on  which  his  sympathies  placed  him.  For  a 
year  and  a  half  be  tried  energetically  to  do  his  duty,  but  this 
experience  led  him  eventually  to  regard  the  Emancipation  Law 
as  a  not  unmixed  blessing.  It  had  come  too  soon,  and  been 
granted  unasked.  J'he  condition  of  the  peasantry  was  worse 
than  before.  A  noble  impulse,  inspired  by  love  of  the  people, 
impelled  Tolstoy  to  become  their  champion  and  interpreter. 

A  tragic  inddent  occurring  about  this  period  (1866)  fordbly 
illustrates  Tolstoy's  character  as  a  defender  of  the  hdplesa.  A 
regiment  had  recently  been  stationed  near  Yasnaya  Polyana, 
in  consequence  of  some  five  hundred  convicts  bdng  at  work 
upon  the  railway.  In  this  regiment  was  ascertain  Captain  N., 
a  strict  disciplinarian,  who  led  a  solitary  life  and  was  much 
disliked  by  his  brother  officers  and  his  men.  For  trifling  faults 
he  would  condemn  his  soldiers  to  unheard-of  punishments. 
One  of  his  orderlies  in  particular,  a  young  man  of  some  education 
— ^who  had  voluntarily  taken  the  place  of  a  comrade  to  free  him 
from  military  service — ^was  constantly  getting  into  trouble,  until, 
for  some  slight  clerical  error  in  a  report.  Captain  N.  ordered  him 
to  be  degraded  and  fiogged.  This  was  too  much  for  the  poor 
volunteer.  He  followed  the  officer  as  he  was  leaving  the  orderly- 
room,  and  struck  him  a  blow  on  the  face.  He  was  inunediately 
phced  under  arrest,  and  the  details  of  the  occurrence  quickly 
spread  through  the  neighbouring  villages.  Two  officers  of  the 
regiment  brought  the  story  to  Tolstoy  and  begged  him  ju>  under- 
take the  soldier's  defence.  He  consented  readily,  and  no  opposi- 
tion being  made  by  the  military  authorities,  at  once  prepared  for 
the  court-martial.  A  few  days  afterwards  the  court  assembled. 
Warned  by  the  president  of  the  severity  of  military  law,  Tolstoy 
made  answer  that  he  was  oome  to  defend  not  a  criminal  but  a 
man  oompdled  to  crime  by  force  of  drcumstances  outside  his 
will.  The  plea  he  set  up  was  that  the  prisoner  was  not  in  full 
possession  of  his  senses;  but  this  defence  was  not  allowed  to 
stand.  The  soldier  was  condemned  to  be  shot,  in  spite  of  the 
utmost  intercession  Tolstoy  could  make.  The  emotion  of  the 
crowded  assembly  stirred  by  his  appeal,  the  mute  quiescence 
of  the  soldier  (persuaded  that  death  was  better  than  the  living 
a^ny  of  exile),  the  dosing  tragedy— all  this,  added  to  the  many 
scenes  of  war  and  bloodshed  which  he  had  previously  witnessed, 
made  a.lasting  impression  and  caused  him  to  raise  his  voice  yet 
louder  in  the  cause  of  universal  love  and  peace.  During  the 
preceding  period  of  ethical  experiment  he  published  only  two 
books,  but  these  stand  high  among  his  works.  They  were 
Tktu  Deaths  (1859)  and  Tk$  Cossacks  (1863)— the  h&tter  written 
ten  yt»n  bef<^,  iu  kadintf  idea  being  that  culture  is  the  cnecsy 
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•r  ^ppmeas. :  At  tiit  osndasioiii'of  his  axtilf rtitof^ii|i^  uoaag  his 
efforts  partially  nullified,  and  feeling  himself  overstrained  and 
overworked,  he  determined  to  exile  himself  for  a  time  to  Samara, 
a  south-eastern  province.  He  halted  on  his  way  in  Moscow, 
and  here  one  ni^t'shigh  play  cost  him  the  MSS.  of  The  CassackSf 
which  he  sold  to  the  editor  of  the  Russian  Messenger  for  £xoo  to 
pay  his. debts, of  honour. v  A  pleasanter  feature  of  this  visit 
to  Moscow  lay  in  the  renewal  of  his  intimacy  with  the  Behis 
family,  Sophia,  the  younger  daughter  of  the  house,  being  his 
special  attraction. .  He  finally  reached  Samara  in  the  spring  of 
1862,  and  went  through  a^ "  koumiss  cure,"  revelling  in  what  be 
called '*  the  life  of  a  beast  of  the  field." 

\  By  the  month  of  July  be  felt  completely  lestoved  to  health, 
and  returned  to  Yasnays  Polyana,  where  his  sister  Maria  and 
his  aunt,  Mme  Ergolskaya,  were  looking  after  the  property. 
The  house  in  wfaidi  he  now  lived  was  comparatively  new. 
The  one  in  which  he  was  bom  was  sold  to  pay  some  earlier 
gambling  debtsTand  had  been  removed  bodily  to  the  Dolgoe 
estate  some  30  m.  distant.    He  now  felt  a  sense  of  something 
wanting  in  bh  home— «  feeling  of  incompkteness  took  poaesr 
sion  of  him.    He  wanted  to  see  Sophia  Behrs,  and  accordingly 
left  almost  immediately  for  Moscow.     Sophia's  father  was 
a  fashionable  Russian  doctor,  bom  and  bred  in  Moscow,  and 
a  graduate  of  that  university,  r^- He  had  three  dau^^ters,  of 
whom  Sophia  was  the  second.  *  The  fruendship  between  the 
Behxs  and  the  Tolstoy  families  was  of  old  standing,  Countess 
Maria  Tolstc^  having  been  a  school  companion  of  Mis  Behrs. 
It  was  now  the  hei^t  of  summer,  and  every  one  of  consequence 
was  leaving  the  dty  for  their  country  seats.   The  Behrs  family 
were  going  on  a  visit  to  their  grandfather,  whose  estate  lay  not 
more  than  40  m.  from  Yasnaya  Folyana.    Here  they  accord- 
ingly broke  their,  journey,  and  during  the  pleasant  days  that 
followed  Tobto/s  attachment  deepened.   Not  long  after  their 
departure  his  impulse  took  shape,  andmounting  his  horse, 
he  set  out  for  Twicy,  where  they  were  staying.    His  enand 
was  a  definitjB  one;  and  he  bst  no  time  in  fulfilling  it.   At  first 
MMtrttg^    Dr  Behrs  demurred,  unwilling  to  allow  his  second 
dau^ter  to  marry  before  her  elder  sister,'  but  his 
objections  were  presently  ^overruled.   On  the  93rd  of  September 
1863  the  marrisge  took  place,  and  Tolstoy  installed  his  bride 
at|  Yasnaya  Folyana  with  the  conviction  that  cahn  and  con- 
tentment were  his  at  lasL- .  Two  weeks  later  he  wrote  to  his 
friend  Fet,  saying  that  ii^was  now  happy  and  fdt  quite 'a  new 
man.    In  his  Cm^tssion^toiat  years  later. he  writes:  '^The 
hew  conditions. of  a  happy  family  drde  led  me  away  from  my 
researches  into  .the  meaning  of  hfe^    My  whole  mind  became 
concentrated  od  the  family — on  the  mother,  the  children,  and 
the  anxiety  to.  provide  due  means  of  subristence.    The  effort 
after  perfection  resolved  .itself  into  the  effort  to  ensure  the 
happiness  .of  my  offspring.'^  ^  Tolstoy,  thereupon  settled  down 
to  country  life,* and  thouj^ 'to 'the  young  countess. this  exile 
from  her  town  friends  and  .relations 'must  have  been  somewhat 
of  a  trial,  they  remained  on  their -estates  for  the*  following 
eighteen  years,  with  -very  short  intervals  of  absence.   They  had 
thirteen  children,  of  whom  the  eldest  was  bom  in  June  1863. 
In  the  bringing  up  and  instmction  of  his  family  Tobtoy  con- 
formed in  essentiids  to  the  requirements  of  his  position.    No 
experiments  were  attempted. .  Eni^ish  and  German  governesses 
were  engaged,  and  their  educational  methods  followed  the  usual 
routine.    Both  father  and-  mother  devoted   a'  considen^ble 
amount  of  time 'to  .their  chikiren:    Punishment  was  rare.    It 
consisted  in  a  ^  strict  ."  bosroott " 'of  the  offender,  which  was 
not  reUuced  untO  a  frank  confession  of  fault  was  made— so  light 
penalty  to  a  sensitive  child.    The  theory  of  free  option  in 
study  was'dropped  by  Tolstoy  in  the  case  of  his  chikben,  but 
he  was  for  ever  joining  in  their  gsJnes,  taking  them  on  his 
shooting  expedittons  and  sharing  in  their  gymnastic  extf  dses. 
Manual  labour  was  always  congenial  to  the  great  writer,  and 
formed  a  natural  concomitant  to  his  pastoral  existence.    It 
was  a  common  thing  for  him  to  mow  the  lawns,  hoe  and  rake 
the  garden  beds,  or  when  out  walking  to  take  the  scythe  from 
a  labours  ud  wieU  it  lustily. 


Wair  and  Prnoe  and  AnnaKa^tiUHa,  Tolstoy's  Iwo  most 
widefy  known  tnd  finest  noveb,  date  their  commencement 
from  this  period.  These  two  novels  were  received 
with  scant  favour  by  both  the  Liberals  and  Con-  wSu^ 
servatives  in  Russia.  Katkov,  the  editor  who  was 
publishing  Atfita  Karenina  in  hb  periodical,  introduced  so  many 
changes  into  the  MSS.  that  the  publication  was  not  continued. 
It  was  due,  to  N.  SUjichov,  the  literary  critic,  that  public 
ophuon  was 'brought  to  recognize  the  merits  of  these  noveb. 
Every  day  Tobtoy  retired  to  hb  room  for  a  certain  number 
of  hours,  and  whether  in  the  humour  or  not,  sat  at  his  table 
and  wrote.  ''Inspiration  comes  with  writing,"  he  used  to 
say.  Authorship  he  avowedly  despised,  yet  confessed  the 
temptation  of  public  applause  and  heavy  gains  was  too  great 
to  resbt.  The  reading  world  has  reason  to  be  gbd  of  thb  touch 
of  inconsbtency.  Despite  hb  genius  for  charactetiisation,  the 
task  of  novel-writing  cost  him  a  severe  and  determined  effort. 
The  technique  of  literary  composition  irked  him  exceedingly. 
"  You  cannot  conceive,"  he  writes  in  1864  to  hb  friend  Fet,' 
"  how  hard  b  thb  preliminary  kbour  of  ploughing  the  fiekl  in' 
which  I  am  compelled  to  sow.  To  consider  and  reconsider  all 
that  may  happen  to  sll  the  characten  beforehand,  and  to 
think  over  the  million. of  possible  combinatwns,  and  to  choose 
one  out  of  a  hundred  thousand,  b  very  difficult." 

In  the  course  of  thb  correspondence  interesting  sidelights 
are  thrown  on  Tolstoy  as  landowner  and  farmer.  Not  long 
after  hb  marriage  he  wrote,  "  I  have  made  an  important  dis- 
covery, of  which  I  hasten  to  tell  you.  Agents,  stewards  and 
overseers  are  only  so  'many  hindrances  to  farming!  Dbmin 
them,  all  and  lie  abed  till  10  o'clock,  and  jrou  will  see  things 
will  certainly  go  none  the  worse.  I  have  made  the  experiment, 
and  am  quite  satisfied.  Now  to  business.  When  you  are  id 
Orel  buy  me  ao  poods  of  various  kind^  of  string,  &c.,  and  send 
them  to  me  if  it  does  not  cost  more  than  two -roubles  thirty 
kopecks  a  pood  with  the  carriage  ";  and  hi  thb  vein  he  enters 
into  manifold  rural  mattera,  the  progress  of  crops,  the  illness 
of  a  favourite  horse  or  the  calving  of  a  valuable  cow.  Again 
the  philosopher  rbes  to  the  surface,  and  he  questions  Fet  as 
to  the  workings  of  hb  mind. 

"  I  don't  mean  in  the  Zemstvo.'nior  in  agriciilturo;  these  ate 
oocupa^ons  for  active  men,  with  which  we  employ  ourselves  in  a 
perfunctory  fashion,  much  like  ants  engaged  in  hollowing  out  a 
clod  of  earth — work  of  which  the  result  b  neither  good  nor  bad. 
But  what  are  you  doing  with  your  thoughts;  how  is  the  inner 
mechanism  working?  Is  the  secret  spring  trying  to  show  itself, 
making  its  presence  felt?  Has  it  foii^otten  how  to  work?  that  is 
the  all-important  question." 

At  another  time  he  pays  a  well-eained  tribute  to  hb  wife's 
helpful  sympathy.  "She  b  by  no  means  a  trifier,"  he  writes, 
**  but  b  an  earnest  helpmeet  to  me."  In  literary  matters  he 
valued  above  everything  the  Ofunions  of  Fet  and  of  Turgeniev 
(notwithstanding  hb  saying  of  the  latter,  "  the  oldef  I  grow 
the  less  I  love  him")*  Fet,  mdeed,  was  an  intimate  and 
devoted  friend,  constantly  interchanging  visits  with  the  Tobtoy 
family.  *  To  him  the  scenes  of  War  and  Ftau  were  first  un- 
folded as  Tolstoy  read  them  aloud  in  the  quiet  evenings. 

It  was  at  Fet's  house  (in  1864)  that  the  violent  quarrel  XskSk 
pbce  between  Tuxgeniev  and  Tdstoy  which  nearly  culminated 
in  a  dueL  .  Many  inaccurate  accounts  of  it  have  ^Mnv/ 
been  given,  but  the  hbtory  of  the  rapture  as  re- wit* 
corded  by;  Fet  may  be  looked  on  as  trustworthy.  V^v^', 
It  seems  that  Tuxgeniev  m  rather  a  boasting  spirit  was 
praishig  hb  daughter's  English  governess— how  she  had 
desired  him  to  name  the  precise  sum  hb  daughter  might  spend 
in  charity,  and  how,  at  her  instigation,  the  young  lady  made 
a  practice  of  mencffng  the  dothes  of  some  of  the  poorest 
peasants.  Tobtoy,  who  was  always  against  the  aitifidal 
"  philanthropy  "  of  the  wealthy,  said  l»rusquely  that  he  thought 
it  was  theatrical  and  poseuse  for  a  daintily-dressed  girl  to 
sit  sewing  at  filthy,  evil-smelling  garments  in  the  name  of 
charity,  m  Turgeniev  thereupon  rose,  furious,  from  the  table. 
"  Stop  saying  sudi  things  1 "  he  cried,  "  or  I  will  force  you  to 
silence,  with  insuhs  if  need  be."^  Peace  was  with  difficulty 
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RStorad  hy  M  and  Mme  FeL  The  letten  wUch  fafase- 
qiiently  pasied  between  theia  only  served  to  fan  the  ilune, 
fo  that  even  the  amiable  Fet  was  involved  in  the  dispute  and 
for  a  short  time  estranged  from  Tolstoy.  Finally,  after  a  lengthy 
and  acrimoniotts  ooncspondence,  the  threatened  resort  to  anna 
was  averted  through  the  interposition  of  friends;  but  fourteen 
years  were  allowed  to  pass  before  a  lecondliation.took  place; 
In  1878  Tolstoy,  believing  himsdl  to.  be  in  a  dymg  state,  at' 
length  made  overtures  of  peace  to  his  brother  author;  overtures 
which  Tuxgeniev  met  cordially  in  the  following  ternis>-; 

"  Dear  Lso  NnDOLABvrrcH,'>-l  rocdved  voar  letter  tcMlay 
which  you  Ecnt  to  me  pesU  mlanle.  I  was  oeUghted  and  much 
moved  b^  it.  With  the  greatest  pleasufe  I  am  ready  to  renew  our 
former  friendship  and  to  press  your  proffered  hand.  You  are  quite 
right  in  thinking  I  harbour  no  feeling?  of  enmity  towards  you.  If 
they  ever  did  exist  they^  have  long  since  disappeared,  and  no  remem* 
brance  of  you  now  reniaias  nve  that  of  a  roan  to  whom  I  am  sincerely 
devoted,  and  of  a  writer  whose  first  step  it  was  my  great  privilege 
to  be  one  of  the  earliest  to  welcome;  whose  every  new  work  has 
always  aroused  in  me  the  greatest  interest.  I  reioke  from  my  heart 
that  our  misunderstanding  has  come  to  an  end.  I  hope  to  be  in 
the  province  of  Ord  this  summer,  and  then  we  shall  roeec  I  send 
you  my  best  wishes,  and  once  more  grasp  your  hand  in  friendship." 

Meanwhile  Tolstoy  had  pursued  literary  labours  with  relrat- 
less  ardour  and  with  ever-increasing  fame.  Prince  Andf 6  (the 
hero  of  War  and  Peace)  and  Anna  Karenina  in  turn  occupied 
all  his  thoughta.  Several  years  were  ^ven  tp  the  perfecting 
of  these  remarkable  characteropaintings.  When  the  publica- 
tion (1864-1869)  of  War  and  Peace  had  been  succeeded  by  that 
of  Anna  Karenina,  he  set  himself  to  write  yet  another  great 
liovel,  dealing  with  the  times  of  Petei'  the  Great,  but  after 
working  at  it  for  tome  months  he  suddenly  abandoned  the 
licheme.  One  of  the  fe^  excursions  made  during  these  years 
of'  tranquillity  waa  undertaken,  in  1866  to  the  battlefield  of 
Borodino,  the  scene  of  die  famous  fight  in  i8ta.  For  two  days 
Tolstoy  wandered  over ,  the  phdn,  investigating  and  taking 
notes,  and  there  he  drew  a  pbtn  of  the  battl^  which  was  after- 
wards published  as  a  frontispiece  to  War  oad  Peace,  But  the 
continued  pressure  of  severe  nervous  and  mental  strain  was 
bound  to  affect  a  man  of  his  calibre;  health  and  q>izit8  gradu- 
ally sank,  so  that  in  1870  Countess  Tobtoy  induced  him  once 
more  to  seek  the  healthJFul  air  of  Samara,  and  subject  himself 

AismmM/L.  ^  ^^  "  koumiss  cure  "  hi  piactice  there.  A  strange 
AtssmMn,  fg^j^yg  ^£  tjjjj  u  tj^troent "  lay  in  the  avoidance 

of  meal 'and  vegetables,  the  diet  being  strictly  confined  to 
meat.  Tolstoy  pitched  his  tent  ia  the  village  of  Karalieck, 
where  the  primitive  life  aniong  the  Bashkir  nomads  exactly 
suited  his  habits  and  disposition.  He  had  a  faculty  for 
making  himself  at  home  with  peasant  folk,  and  waa  a  great 
favourite  among  them.  In  this  district  there  was  a  large 
community  of  Molochans,  a  sect  whose  tenets  differ  o»n8i<^ 
ably  from  those  of  the  Orthodox  reUgion  of  Russia.  .  They 
acknowledge  no  guide  save  the  Bibl^  and  reject  all  the  tHes 
and  ceremonies  of  the  Greek  Church.  Their  honesty,  Industry 
and  tenqperanoe  made  them  an  example  to  all  the  country 
found,  and  caused  Tolstoy  to  study  them  with  special  interest. 
So  delighted  was  the  count  with  this  visit  to  Samara,  that  he 
shortly  afterwards  purchased  an  estate  of  over  sooo  acres  in 
the  district.  But  his  pleasure  was  short-lived,  for  not  long 
afterwaids  (187S-1873)  the  crops  failed  and  a  serious  famine 
broke  out.  He  thereupon  opened  a  subscription  fund  for  the 
starving  popuhition,  and  went  from  village  to  village  taking 
a  quantity  of  grain  with  him,  and  making  what  provision  was 
passible  in  the  circumstances. 

Tolstoy  waa  now  making  up  for  lost  time,  leaning  what  he 
had  failed  to  learn  at  the  university.  Greek  was  his  great 
attraction.  "  Without  Greek,"  he  exckims,  "  there 
PtBMopiy.  ^  °<*  culture."  He  also  became  enamoured  of  the 
'  writings  of  Schopenhauer,  and  for  the  greater  part 
of  a  year  (1869)  devoted  himself  to  the  study  of  that 
philosopher.  "Never,"  he  says,  "have  I  experienced  such 
spiritual  joys."  Enthusiastic  in  everything  he  takes  up, 
he  assures  his  friends  that  Schopenbauer  is  the  greatest  genius 
he  has  met  with.    He  seU  himself  to  tsanalate  his.works, 


and  tries  to  enrol  Tit  as  a  eo^tiaadator.  Philosophy  at  tfab 
stage  of  his  life  went  hand  in  hand  with  sport  and  agricultural 
interesta  He  contemplated  buying  an  estate  in  the  province 
of  Penaa,  but  on  the  aist  of  October  1869  he  writes: — 

"  The  purchase  of  the  estate  in  Peiua  has  not  come  to  anything. 
I  have  now  finished  the  sixth  volume  (Wqr  and  Peact),  and  I  hope 
it  will  be  published  on  the  ist  of  November.  .There  are  a  lot  of 
snipe.  I  have  shot  fonr  brace,  and  to-day  found  two  brace  and 
killed  one  biid." 

After  a  period  of  comparative  rest  imd  ease,  the  shadows  of 
war  and  death  once  more  encompassed  Tolstoy.  Two  of  his 
children  died  in  1873,  and  their  loss  was  followed  by  that  of 
lus  much-loved  aunt,  Mme  Ergolskaya.*  A  mental  restlessness 
and  uneasiness  came  over  Tolstoy,  and  also  a  desire  for  the 
exerdse  of  a  wider  philanthropy.  The  Russo-Turkish  War  put 
the  crowning  touch  to  these  feelings.  God  and  death,  war 
and  the  intricacies  of  life  were  now  the  constant  subjects  of 
his  letters.  "You  will  not  •believe  what  joy  your  last  letter 
has  given  me,"  he  writes  in  1877  to  his  dear  friend  Fet.  "  When 
you  wptak  of  the  existence  of  the  Deity,  I  agree  with  eveiy- 
thing  you  say,  «nd  I  would  wish  to  write  much,  but  time  faUs 
me  and  it  is  difficult  m  a  letter.  For  the  first  time  you 
write  to  me  on  the  Divinity  of  God.  I  have  been  thinking  about 
it  for  a  kng  time.  Don't  say  that  we  miiat  not  think  about 
it.  Not  only  we  must>  but  we  ought  In  all  ages  the  best 
people,  the  true  people,  have  thought  about  it."  Tolstdy 
now  resumed  the  study  of  the  Bible,  and  took  special  delight 
in  the  books  of  Ecdeaastes  and  Proverbs.  He  treats  them  .as 
a  new  discovery,  and  recommends  them  to  his  friends  as  having 
mT;^h  in  common  with  the  teaching  of  Schopenhauer  J  This 
revived  ihterest  in  reh'gious  questions  was  accompanied  and 
perhaps  deepened  by  a  state  of  extreme  depression.  It  was 
then  he  reconciled  himself  with  Tuigeniev,  and  in  December 
1878  we  find  the  latter  staying  with  him  on  a  visit  of  three 
days'  duration.  Tuigeniev  writes  that  he  finds  him  "very 
silent,  but  much  developed."  The  count  on  his  side  feds  the 
same  want  of  mutual  sympathy  as  of  old,  and  coxkfesses  that 
no  real  friendship  seems  possible  between  them. 

Tolstoy  now  entered  on  the  third  phase  of  his  life.  He 
himself  thus  describes  the  stages  of  his  mental  growth.  In 
the  first  phase  he  lived  only  for  his  own  lusts  and  tttt^oa* 
pleasures.  This  came  to  an  end  at  the  age  of  Dmviop' 
tldrQr-fonr.  Then  came  the  Interest  in  the  wel-  «>mi. 
fare  of  humanity,  which  married  life  cooled  and  obscured 
for  a  jAoLo.  The  striving  for  the  welfare  of  mankind  was 
minted  with  the  striving  for  personal  w'ell-bemg.  But  the 
third  and  highest  phase  was  itached  when  the  service  of  God 
became  the  motive  power  of  his  existence.  Ail  other  aims 
grew  subservient  to  this,  and  interest  hi  the  merely  personal 
Df  e  had  begun  to  disappear.  He  had  passed  through  eveiy 
imaginable  grade  of  religious  thought.  As  a  child  he  had  gone 
to  diurdi  and  confession  unquestioningly.  As  a  student  and 
yotmg  man  he  had  scorned  and  ricUpiled  religioa.  Later  in  life 
he  bwame  a  pious  and  devoutly  orthodox  Greek  Churchman, 
until  one  day  during  the  Rosao-Turidsh  War  he  was  filled  with  a 
q>irit  of  revolt  at  hearing  the  priests  pray  for  the  destruction 
ci  the  enemy,  beseeching  the  Almighty  to  hdp  them  to  kill 
their  hundreds  and  thousands.  His  whole  being  recoiled  from 
the  un-Christianity  of  -these  prayers,  and  he  then  and  there 
renounced  the  orthodox  faith.  For  three  years  he  had  exceeded 
the  priests  themadves  in  the  regularity  of  his  attendance.  Kow 
be  felt  there  was  something  vitally  amiss,  and  he  flung  it  all  to 
the  winds.  The  noveUst  was  rapidly  being  hidden  in  the  phikn 
Bophcr^  doak,  to  the  dismay  of  literary  Europe.  So  early  •a 
1859  Tnrgeniev  had  eadafaned,  "H  only  Tolstoy  would  not 
pbilosophiae,  all  might  yet  be  well."  His  brilliant  contem* 
porasies,  G^,  Dostoievskl  and  others,  had  tM  in  different  ways 
been  seized  in  turn  by  what  may  be  called  the  fever  of  religion. 
Tolstoy  was  to  suffer  from  it  too.  Like  the  flickering  of  a  dying 
lamp,  his  imeginatioa  again  shone  out  in  The  De/Uk  of  Jwn 
Ilytick  and  The  Penmf  of  Darkness.  Subaequendy,  with  rart 
exceptions,  ins  wiitings  -were  overloaded  With  ethical  reasonings. 
He  was  now  fifty..  While  leading  a  life  oulwsnUy  caUn  end 
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peaceful,  he  hii  passed  dmnigh  fiihttmeratte  mental  stnigglet 
and  vicisBitudes.  OI  these  he  speaks  with  simple  candour  in 
My  Conftsshn^  an  siitobk)gnphicai  sketch  which  appeared  in 
print  at  intervab  between  the  years  1879  and  i88d.  In  the 
orthodoxy  of  the  Greek  Church,  with  fasting^  prayers  and  rigid 
observances  of  her  rites,  he  vainly  sought  an  answer  to  his 
doubts;  finally  he  broke  away  from  a  ceremonial  which  had 
become  empty  and  lif^dess  to  him,  and  buflt  up  a  religion  of  his 
own.  Impressed  with  the  conviction  that  the  peasant's  mental 
ease  was  the  result  of  his  life  of  physical  toil,  Tolstoy  tried  to 
adopt  the  same  habits,  and  for  some  ten  years  (dating  from  about 
r88o)  he  renoxmced  the  life  of  his  own  daas  as  completely  as  it 
was  possible  for  him  to  do.  He  rose  eariy  and  went  to  worh  in 
the  fields,  ploughing,  cutting  the  com,  working  for  the  widow 
and  orpihan,  and  helping  them  to  gather  in  the  crops.  He  also 
learnt  boot  and  shoe  making,  and  enjoyed  being  praised  for  his 
skill.  Thus  he  laboured  late  and  early,  and  in  these  simple 
physical  acts  found  the  best  cure  for  his  attacks  of  despondency. 
"  Simplicity  I  Simplicity  I  Simplicity  I "  His  food  and  drink, 
his  pleasures  and  personal  indulgences,  were  curtailed.  Meat 
was  given  up  and  replaced  by  a  vegetarian  diet  Field  sports 
— equivalents  for  cruelty  and  lust  of  blood— were  abandoned, 
and  his  gun  hfdden  away  to  rot  and  rust.  Even  tobacco  was 
renounced  as  luxurious  and  unhealthy. 

But  with  all  his  straining  towards  amplidty,  it  was  in  the 
nature  of  things  impossible  for  Tolstoy  absolutely  to  lead  the 
life  of  a  peasant.  Labour  though  he  might  throughout  the  day, 
there  was  his  well-appointed  house  to  return  to.  He  could  not 
cut  himself  off  from  his  wife  and  children.  Friends  and  acquain- 
tances could  not  be  wholly  ignored  by  the  would-be  Diogenes. 
Circumstances  in  this  respect  were  too  strong  for  his  views  and 
wishes.  The  renunciation  was  still  only  a  partial  one.  But  as 
the  strain  of  a  great  surrender  is  greatest  while  it  is  still  incom- 
plete, so  Tolstoy  felt  more  and  more  impelled  to  emancipate 
himself  from  worldly  concerns.  The  break  in  the  long  spell 
of  country  life  which  presently  occurred  only  served  to  deepen 
this  desire.  In  i88t  his  eldest  son  went  to  the  university,  and 
the  two  next  in  seniority  soon  followed  him.  It  became  neces- 
sary for  the  family  to  be  in  Moscow  a  great  deal,  for  the  sake  of 
the  children's  education.  The  eldest  daughter  had  come  out 
into  society,  and  friends  were  continually  calling,  obliging 
Tolstoy  to  sit  and  talk  with  them.  All  the  elements  of  town 
ffrnvflcte*  ^c  ^^^  distasteful  to  him.  Money  was  an  evil 
!!»«•/  thing  in  bis  sight,  and  he  gave  up  carrying  it  about 
Prt^^ftr*  with  him,  or  even  making  use  of  it.  "  What  makes  a 
man  good  is  having  but  few  wants,"  he  said,  and  he  accordingly 
set  himself  to  limit  his  wishes  rigidly,  and  to  detach  his  heart 
from  all  treasured  objects.  The  year  z88o  was  the  census  year 
in  Russia.  The  government,  as  usual,  called  for  volunteers  to 
help  to  carry  it  out.  Tolstoy  became  one  of  the  enumemton. 
whose  duties  afforded  an  excellent  opportunity  for  seeing  the 
conditions  under  which  the  poor  lived.  The  misery  of  it  made 
him  often  wish  to  surrender  all  his  property  and  have  nothing 
more  to  do  with  lands  and  money,  but  the  government  and 
family  drctmistanccs  prevented  him.  In  the  pamphlet,  WJuU 
are  vfe  to  dc?  hjt  graphically  narrates  his  census  experiences. 
Again  and  again  he  attempted  to  carry  his  theories  into  effect. 
At  last,  calling  his  wife  into  his  room,  he  explained  to  her  that 
property  and  many  possessions  had  become  irksome  to  him. 
Wealth  he  now  regarded  as  a  sin.  He  wished  to  be  rid  of  all 
personal  ownership.  In  x888  Tolstoy  renounced  all  daim  to 
his  estates;  everything  was  made  over  to  his  wife  and  children, 
the  countess  acting  as  trustee.  True,  this  renunciation  made 
little  difference  m  his  manner  of  life.  He  lived  under  the  aame 
roof  as  before,  ate  at  the  same  table,  wrote  and  read  in  the  same 
study.  The  change  was  mental  rather  than  material.  He 
cared  no  longer  for  the  growth  or  improvement  of  his  estates, 
but  gave  himself  up  to  ethical  questions,  and  endeavoured  day 
by  day  to  bind  himself  more  closely  to  the  people.  He  now 
began  to  write  specially  for  their  benefit  a  number  of  simple 
tales,  which  have  been  widely  read,  tales  directed  mostly  against 
cf>-ing  eyil»*-*the  pcasant'a  love  of  »dha,  and  like  themcak   He 


found  wilSng  feDow  workers  in  the  firm  of  Russian  publishers 
known  under  the  name  of  Posrednik  (V.  Tcbertkoff,  and  a  group 
of  friends).  J0lm  the  Fool,  which  was  published  in  1886  in  the 
"  Posrednik  Series,"  is  generally  considered  the  best  of  these 
stories.  The  Power  of  Darkness  (188$)  also  appeared  in  this 
series,  and  was  written  with  the  same  object  in  view.  Un- 
fortunately, the  pi^ularity  of  these  stories  aroused  the 
attention  of  the  government,  and  led  to  many  of  them  being 
forbidden  on  account  of  their  Socialistic  tendencies. 

The  terrible  famine  of  1 891-1892  added  fresh  lustre  to  Tolstoy's 
name.  He  and  his  family  worked  unceasingly  in  soup-kitchens 
and  bams,  distributing  food  and  dothes.  No  true  louler  lacks 
a  following.  Every  oppressed  sect  or  individual  tum«l  instinc 
tivdy  to  Tolstoy  for  sympathy  and  support,  the  most  important 
case  in  point  being  that  of  the  sect  of  the  Doukhobors.  Early 
in  189X  nimours  began  to  reach  headquartem  of  social  and 
religioufl  exdtement  fermenting  among  the  inhabitants  of  tba 
Caucasus,  and  espedally  among  the  Doukhobors  {q.v.).  This 
people,  numbering  from  fifteen  to  sixteen  thousand, 
shared  their  goods  and  property  in  common,  and  made  StorJ: 
laws  of  conduct  for  theinsdves,  based  on  a  simple 
form  of  religion  unobscured  by  ceremonies  or  ritual.  In  these 
matters,  and  espedally  in  refusing  to  serve  as  soldiers,  they  defied 
the  governors  of  the  Caucasian  provinces,  so  that,  as  their  numbers 
and  strength  of  opposition  to  authority  grew  formidable,  severe 
measures  were  put  in  practice  for  their  suppression.  Several  of 
their  leaders  were  exiled,  and  in  1895  some  hundred  of  them 
were  condenmed  to  be  enrolled  for  three  years  in  the  so-called 
"  disdplinary  regiment."  It  was  in  that  year  that  Tolstoy  came 
in  contact  with  them  personally,  and  became  deeply  interested 
in  them.  He  promptly  identified  himself  with  the  agitation  in 
their  favour,  and  by  his  endeavours  aroused  sympathy  for  them 
in  other  countries,  especially  in  England.  After  many  rebuffs 
from  the  government,  and  many  unavailing  efforts  to  reach  the 
kindly  ear  of  the  Tsar,  the  persecution  of  the  Doukhobors  at 
length  ceased,  and  they  were  allowed  to  emigrate.  It  was 
in  aid  of  these  people  that  Tolstoy  wrote  and  published 
Resurrection.  The  attack  on  the  Orthodox  Church  in  this  novel 
was  probably  the  chief  cause  which  led  to  bis  formal  excom- 
munication by  decree  dated  the  aand  oi  February  1901.  In 
later  years  Tolstoy  mahiUined  all  his  interests,  but  old  age 
gradually  told  on  his  strength.  He  died  on  the 
2oth  of  November  19x0  at  Astapovo,  where  he 
was  stricken  with  pneumonia  when  carrying  out  a  sudden 
dedslon  to  leave  Yasnaya  Polyana  and  end  his  days  in 
retirement. 

No  account  of  Tdstoy  can  pretend  to  any  measure  of  completeness 
which  does  not  refer  to  his  views  on  religion.  Tolstoy  himself 
attributes  so  much  importance  to  them  that  he  has 
written  several  books  with  the  sole  object  of  tclh'ng  the  Tt^S^* 
workl  what  he  considers  truth.  In  My  Confession  he  *•'**'• 
describes  the  various  stages  of  rdigious  experience  through  which  he 
has  passed.  He  begins  with  a  graphic  picture  of  the  rchgious  state 
of  the  society  in  which  he  was  broueht  up.  There,  although  people 
were  nominally  orthodox,  actually  they  believed  in  nothing.  Indeed 
so  inconsistent  were  the  ideals  of  that  society  with  anv  real  belief 
in  the  Orthodox  Church  that  at  sixteen  Tolstoy  practically  renounced 
Christianity  and  became  a  sceptic.  During  the  whole  01  this  period 
he  felt  unhappy  and  dissatisfied,  for  he  had  no  theory  which  enabled 
him  to  solve  the  riddle  of  h'fe.  He  found  no  solution  to  the  question 
he  often  put  to  himself — Why  do  I  live?  nor  to  the  other  which 
depended  on  the  first — How  ought  I  to  live? 

It  seemed  to  him  that  the  men  he  met  dealt  with  these 
questions  in  four  ways..  Some  ignored  them  and  treated  life  as  if  it 
were  a  meaningless  jumble  of  vanity  and  evil.  Others,  rccoffnizing 
the  difiiculty  of  satisfactorily  solving  these  questions,  simply  shut 
their  eyes  and  nude  the  best  of  life  as  they  understood  it  without 
thinking  of  the  future.  A  third  group  answered  these  questions  by 
regarding  life  as  an  evil  and  foolish  thing  and  by  putting  an  end  to  it. 
Fourthly*  there  were  those  who  considered  it  a  stupid  and  ridkulous 
farce  and  yet  continued  to  live  on,  making  the  best  of  it. 

Tolstoy  himself  took  up  the  last  position,  although  it  failed  to 
meet  his  spiritual  needs.  He  felt  that  the  millions  who  accepted 
the  rdigious  theory  of  life  had  somehow  a  better  answer  to  the 

Eroblem,  notwithstanding  that  their  solution  was  based  on  an  absurd 
ypothesis.  Although  faith  was  unreasonable  it  alone  gave  moaning 
to  life,  faith  being  understood  as  the  theory  which  Nnked  man's  finite 
life  with  the  innnite.    Having  arrived  at  this  conclusion  Tols*  ny 
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«M  ready  to  accept  any  faith  vliich  did  not  itoqvire  a  direct  deniaJ 
of  reason,  and  for  tliia  purpose  studied  Buddhism,  Mahommedanism 
and  Christiantty.  The  only  persons  be  fdt  who  were  happy  and 
found  a  meaning  in  life  were  the  poor,  and  tlie  only  life  tlutt  could 
be  lived  in  aoooffdanoe  with  reaaoa  was  life  ttoder  aimple  conditions 
auch  as  animals  lived.  Only  man  must  labour,  not  as  the  animals, 
each  for  itself,  but  for  alL  The  search  after  God  was  not  an  act 
of  reason  but  of  feeling.  To  Gve  after  God's  word  we  must  renounce 
all  the  materia]  pleasures  of  life  and  be  humblo  and  charitable 
to  all  mca.  This  beliflf  ho  found  in  the  churches,  but  mbwd 
up  with  other  things  which  he  could  not  understand  and 
which  repelled  him,  viz.  sacraments,  fasts,  bowing  before  relics 
and  images.  The  church  festivals,  as  commemorating  miracles 
or  alleged  facts  of  Christ's  life,  were  repugnant  to  mm.  Gmh- 
#miniott  he  enifauned  to  himadf  as  an  action  done  in  remembraaco 
ei  Christ  and  as  signifying  a  cleansing  from  sin  and  an  aocep- 
Cance  of  Christ's  teaching.  When  askra  by  the  priest  to  repeat 
Ibefore  receiving  the  elements  that  he  believed  that  what  he  was  about 
<o  receive  were  the  real  Body  and  Blood,  he  refieated  dia  formula 
Ibut  found  that  no  wish  to  believe  couid  make  him  believe  it.  The 
attitude  of  the  various  Christian  churches  towards  one  another  also 
alienated  his  sjrmpathy;  it  had  no  resemblance  to  a  union  of  love. 
He  thought  that  there  should  be  mutual  concessions  where  beliefs 
had  so  much  in  common,  but  was  toM  that  any  compromise  involved 
an  admission  that  the  decgy  had  altered  the  primitive  faith  and  that 
it  was  their  duty  to  hand  on  the  faith  inviolate.  He  was  also  very 
much  repelled  by  the  attitude  of  the  Church  towards  war  ana  capitu 
punishment  Txacine  the  happiness  of  the  peasantry  to  their  faith, 
he  became  convinced  that  there  were  certain  elements  of  truth  in 
Christianity.  The  Chrisdaa  churches  and  the  Greek  (^thodox 
Chureh  in  particular  had  in  his  view  combined  to  obscure  the  basis 
of  truth  in  Christ's  teaching. 

Tolstoy  therefore  set  himself  to  endeavour  to  eliminate  what 
he  thought  the  false  doctrines  and  superstitious  dements 
which  had  grown  up  round  Christianity,  and  to  discover  the 
verities  contained  in  it.  Tolstoy  started  with  the  premise 
that  Christ's  teaching  was  communicated  to  unletternl  peradta 
and  only  put  down  in  writing  long  after  his  death.  "  It 
may  be  assumed,"  he  says,  "  that  the  Church  in  accepting 
the  three  syn<^c  gospels  had  accepted  much  that  was  inaccu> 
late."  Tdstov  aigues  that  it  should  be  remembered  that  the 
gospds  must^  have  gone  through  many^  changes  and  that  he  is 
therefore  at  liberty  to  deal  with  them  critically.  He  sees  in  Chris- 
tianity not  an  exclusively  divine  revdation,  nor  a  mere  historical 
phenomenon,  but  a  teaching  which  ^ves  meaning  to  life.  The 
churches,  he  considered,  were  substituting  a  teaching  which  was  not 
Christ's,  but  was  a  strained  and  contorted  version  of  what  Jesus 
taught  The  sectarianism  of  Christianity  had  its  root  in  the  idea 
that  the  gospels  are  to  be  understood  not  by  taking  them  by  them- 
sdves,  but  by  interpreting  them  in  such  a  manner  as  to  make  them 
agree  not  only  with  the  other  sacred  writings  but  with  the  tiaditions 
of  the  Church.whJch  were  thcmsdves  obscure.  Tolstoy  maintained 
that  it  was  the  foreign  elements  foisted  upon  Christ's  teaching  which 
have  alienated  the  oest  minds  from  Christianity.  Anyone  talcing 
Christ's  teaching  alone  will  see  that  it  has  no  admixture  of  elements 
that  contradict  common  aense;  It  has  no  sympathy  with  supersti- 
tions, contains  no  "  dregs,"  has  no  "  darknesses,  but  is  the  strictest 
and  fullest  system  of  ethics. 

The  substance  of  Christianity  seems  to  Tolstoy  the  inculcation 
of  love,  humility,  self-denial  and  the  duty  of  returning  ffood  for 
evil,  and.  these  essential  principles  attracted  him  throughout  his 
life,  even  when  he  was  a  sceptic.  The  Greek  Orthodox  Church 
treated  these  principles  rather  asaccessory  to  the  teaching  of  Jesus 
than  of  its  essence,  and  the  Church,  considered  dogma  of  more 
importance.  The  rule  of  the  Orthodox  Church  concerning  dogmas, 
sacraments,  fasts,  prayen,  seemed  not  only  unnecessary  but  were 
not  based  en  anything  in  Christ's  teaching.  The  Sermon  on  the 
Mount  as  reported  in  &Lint  Matthew  contains,  according  to  Tolstoy, 
the  essence  of  Christ's  teaching  which  Christians  should  cany  out 
entirely  The  key  to  the  sermon  is  contained  in  the  words  "  Resist 
not  evil,*'  this  injunction  moaning  that  not  only  should  Christians 
never  repay  evil  with  evil  but  dso  that  tlwy  should  not  oppose 
it  with  physical  force.  Any  physical  resistance  of  evil  is  contrary 
to  the  law  of  love:  This  command  he  regards  as  the  central  point 
of  the  doctrine  of  Jesus  and  as  really  easy  to  obey,  for  which  view 
he  quotes  Christ's  statement,  "  My  yoke  is  easy."  The  whole  teach- 
ing  of  the  churches  was  contrary  to  Christ's  teaching  when  they  gave 
thdr  sanction  and  approval  to  armies  and  the  entonoement  of  the 
criminal  law  by  the  executive  powers  of  a  government  Christian 
society  not  <mly  ignored  Christ's  injunction  not  to  reaist  evil  but 
was  actually  based  on  a  denial  of  its  truth.  .The  words  **  Judge 
not  that  ye  be  not  judeed  "  Tolstoy  treats  4s  an  expansion  or  rather 
as  a  logical  result  of  the  command  "  Reaist  not  evu."  Jesus  denied 
the  possibility  of  human  justice,  demonstrating  in  the  case  of  the 
woman  taken  in  adulteiy  that  man  could  not  judge  his  fdlow  man, 
^nce  he  himsdf  was  afso  guilty.  Jesus'  declaration  amounted  to 
saying,  "You  bdieve  that  your  laws  reform  criminals;  as  a  matter 
of  fact  they  only  make  more  criminals.  There  is  only  one  way  to 
suppress  evil,  that  is  to  return  good  for  evil  without  re^wct  of 
(Persons."   The  whole  social  fabric  of  modem  ao-oallcd  "  Christian  " 


soaety  «u  fouaded  upon  prf neiplet  ^amuuovtA  of  by  ChiisL 
Its  prison  cdls,  factories  and  houses  of  i^my,  its  state  church, 
its  culture,  science,  art  and  civilization  were  all  based  on  coerckui 
and  violence.  People  pretended  that  Christ  dki  not  abolish  the 
Mosaic  law,  but  that  the  law  of  Christ  and  the  Uw  of  Moses  harmon- 
ised. But  Clmstiaas  acted  on  the  prindple  of  "  an  eye  for  an 
eye,"  discarding  the  law  of  Christ  and  following  that  of  Moses. 


to  his  inquiry,  and  also  impossible  of  belief.  The  result  is  that  he 
finds  that  Christ  lakl  down  five  "  entirdy  new  "  commandments, 
the  first  commandment  bdng  "  Live  in  peace  with  all  men,"  whkh 
was  the  interpretation  put  upon  the  words  "  Ye  have  heard  it  ever 
•akl  by  the  men  of  old  time  that  thou  shaJt  not  kill  and  that  who* 
soever  shall  kill  shall  be  in  danger  of  the  judgment,  but  I  say  unto 
you  whosoever  is  angry  with  his  brother  shall  be  in  danger  of  the 
judgment"  The  words  "  without  cause,"  Tobtoy  rejects,  as  does 
also  the  Revised  Version*  He  considers  these  words  open  the  door 
to  the  evasion  of  the  commandment  Tobtoy  interprets  the  next 
words»  "and  whoever  shall  say  to  his  brother  '  raca '  shall  be  in 
danger  of  the  council,  but  whosoever  shall  say  '  thou  fool '  shall  be 
in  danger^  of  hdl  fire  "  to  mean  that  one  must  never  look  upon  a 
human  bang  as  worthless  and  as  a  fool.  Not  only  must  Christians 
refrain  from  anser,  but  it  b  the  duty  of  a  foUower  of  Jesus  to  live 
in  pesce.with  au  men.  They  shouki  not  re^rd  anger  as  justifiable 
la  any  arcumstancea.  The  second  commandment  of  Jesus  Tolstoy 
declares  to  be,  "  Thou  shalt  not  be  united  physically  to  any  woman 
except  the  one  whom  thou  hast  originally  known  sexually.  You 
commit  a  sin  if  you  ever  abandon  that  woman.  Marriage  b  marriage, 
whether  there  have  or  have  not  been  any  legal  or  ecclesiastical 
formalities,  once  there  has  been  phydcal  union.  The  third  com- 
mandment as  Tolstoy  understands  it  b  "  Swear  not  at  all."  Thb 
commandment  applies  not  merely  to  profane  swearing  but  to  all  kinds 
of  oaths,  whether  taken  by  witnesses  in  courts  of  law,  by  soldiers 
when  bdng  sworn  in.  by  magistrates  in  pursuance  of  their  office, 
oaths  of  fiddity  and  the  like.  AU  the  oaths  are  imposed  for  an 
evil  purpose  and  are  entirely  wrong.  The  fourth  commandment 
b  "  Resbt  not  evil."  Christ's  followers  were  never  meant  to  act  as 
judges,  dtiaens,  pdicemen  or  in  any  other  capadty  in  whkh  it 
would  be  thdr  duty  to  resist  evil.  Christians  should  do  good  in  the 
sense  of  Uving  virtuously.  To  abolish  evil  they  should  avoid 
the  commission  of  evil,  and  never  under  any  circumstances  resist 
wnmgs  by  force.  They  should  never  return  violence  by  violence. 
Christ  taught  "  If  any  one  strike  you,  suffer  it;  if  any  one  would 
deprive  you  of  anything,  yield  it  up  to  him;  if  any  one  would  force 
you  to  work  for  him,  go  and  work  for  him ;  if  aiiy  one  would  take  away 
your  property,  abandon  It  to  him."  The  fifth  commandment  is 
laid  down  in  Matt.  v.  43-48.  After  calling  the  attention  of  his 
readers  to  the  fact  tliat  the  words  whkh  introduce  the  injunctk>n 
to  "  Love  your  enemies,"  &c..  read,  "  Ye  have  heard  it  said  of  old 
that  thou  shalt  love  thy  neighbour,  and  hate  thine  enemy,"  Tolstoy 
points  out  that  these  words  must  be  understood  as  meaning  "  Thou 
shalt  love  thy  fellow  countryman  and  hate  the  foreigner."  But 
when  Christ  taught  in  oppontion  to  thb  maxim  "  Love  your  enemies, 
bless  them  that  curse  you,"  He  meant  *'  You  have  heard  it  laid  down 
of  old  that  you  must  love  those  of  your  own  race  and  hate  foreigners, 
but  I  say  to  you,  love  every  one  without  distinction  of  nationality." 
It  b  difficult  to  love  your  pergonal  enemy,  but  it  is  perfectly 
pos^ble  to  love  dtiaens  of  a  foreign  nation  equally  with  your  own. 
Tolstoy  admits  that  It  b  difiicult  to  concdve  that  everything  that 
b  oonadered  essential  and  natural — what  b  thought  noble  and 
grand — ^love  of  country,  defence  of  one's  own  country,  its  glory, 
fighting  against  one's  country's  enemies — b  not  only  an  infraction 
of  the  law  of  Christ  but  directly  dencninoed  by  Him.  People  might 
here  retort "  If  it  b  true  that  Jesus  really  meant  this  He  would  have 
said  so  plainly."  To  this  objection  he  replies  "  We  must  not  forget 
that  Jesus  did  not  for^rsee  that  men  having  faith  in  Hb  doctrine 
of  humility,  love  and  fraternity  could  ever  with  calmness  and 
premeditation  organiae  thcmsdves  for  the  murder  of  their  brethren. 
Christ  not  foresedng  thb  did  not  in  so  many  words  forbid  ChristUns 
to  partidpate  in  war."  To  make  good  this.point  Tolstoy  shows  by 
quotations  from  the  Fathers  that  none  of  the  early  Christians  ever 
contemplated  fighting  with  any  thing  but  spiritual  weapons. 

The  doctrines  of  original  sin,  of  the  Atonement,  of  the  Trinity. 
of  the  Resurrection,  are.  aooordin^  to  Tolstoy,  all  without  founda- 
tion and  contrary  to  Christ's  teaching.  Man  is  conscious,  he  writes, 
of  a  spiritual  essence  which  exists  m  an  imperfect  form  not  only 
within  himself  but  also  in  all  other  living  creatures.  The  perfect 
spiritual  essence  b  what  we  call  God.  It  b  the  indwelling  of  thb 
spiritual  casencc  in  man  which  creates  the  desire  for  communion 
imth  God  and  with  those  who  pottsess  the  spirit  imperiectly.  The 
true  life  of  man  consists  in  fulfilling  the  needs  of  the  spirit;  and 
everything  that  helps  to  free  it  from  the  influence  of  the  body  which 
b  antaflonistic,  tends  to  enoouraiEe  the  growth  of  that  immortal 
part.  When  death  oomes  the  spirit  b  emancipated  from  the  body 
and  returns  to  God.  where  possibly,  sa/s  Tolstoy,  it  ceases  to  have 
an  individual  existsnos.    The  nirit  m  man  b  not  subject  to  the 


limitations  of  time  and  space.    The  life  of  fhe  individual.  howev<rr, 
b  Bsuwrislly  beiuidid  by  tkm  Mid  ipioe.    With  the  destructiLai 
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cur  ptnoul  ble  Ss  mS  luUlBBiit  of  tb>  win  of  Gad. 

Man  >ticmptiiic  to  defiH  the  jawen  *Dd  podiioa  e(  la  uttlMc, 
It  ii  bMt  to  put  in  nvinr  tha  vorka  vhicli  hlvt  led  to  Ui  ptOKnt 

^,_, npoutioo.    ToWoy  the  vriwr  1*  ■  piide  tX  unuual 

"S^"  l^fDlBia  to  T(d(tor  tiM  i»*a-    The  ndoil  nolo- 
■rnm  ,j|^  ||(  III,  nromicr  md  pnadxi  aut  ol  the  brilHant 

wnrlinlideK^tKdiniKig^HBdoilyHlalibowB.  CMMtod 
(iSSi),  BD/hud  (1854)  ud  Vh*  [1855-1857)— Talita/i  bit  litemy 
cffintB — nuy  bc  RfBfded  M  ■eintAutouograplikal'  itudief!  if 
not  la  dcua,  «  )eut  In  Ihl  wider  •eme  that  III  hn  baoki  conuin 
pictiirefl,  itigre  or  Um  ■ceiime.  of  hliudf  and  lib  own  oqieneiicet. 
No  plot  nioa  throu^  tben;  tbey  nmply  aaalyie  atid  <leKribe  with 
utnordioary  iiJnuteAeit  the  feeliijiB  of  a  ocrvcjiig  and  iDorind 
■—  -  -nale  Marie  Baihlditieff.  Tbcy  are  tala  niiber  d(  the 
nt  at  Ilia  thoiKhti  than  of  the  Life  of  ■  child,  with  a  pele 
_d  of  men  and  nnita.  The  diatina  chirm  ll«  In  the 
with  whkb  thb  dcveiopiDcm  a  TrprTKntcd.     Wr  ite 


and  aeifi;  ind  an  led  by  falm  Ik 
room,  and  »  on  to  tbe  aJidKa  I 
catch.  M  in  a  nutic  oyirtal,  Iht 
•chwicoom— at  hn  notber'i  aii 
cfungc  of  the  child's  raliid  in 
thmg^ita^  bopeflt  fean — form  the 
{1863),  written  tDtmd  the  theory 
wai lolloml  by  WaraiiiPiaa 
called  a  Riuaan  ejac.  Wlthb 
a  panoramic  amy  of  tiara,  p 
moved  during  the  timca  »  the 
as  many  G)tii«  b  the  j^Out 

thiead  of  the  namtivE.    The  IsidiiiE'cb 

"ly^.^     inflejdble    code  of  lawa  and'ci 
^*"^  moral    atmosphere  affecdng  each  mcmb?  of  it  in  a 

(leacer  cr  kaa  degree^— Imka  them  tc^etDcr.  The  Intsrat  centm 
Kpt  ao  much  in  any  HOEle  pcnoa  aa  in  the  ETOupt  foimed  by  four 
'^  '' '  mifiea  of  the  gnnd  moade  "--tbe  Roatovm,  Be&nichovi. 
m  and  die  Koim^iHa— all  bound  togrther  by  common 
'    len  an  mwtf  to  malcv  a  name  and  en^oy 

y'md '  PnacT^nWi  "ht  MIum_( i^nllalt^  dMmot^ but 


A'lo^  peHod  of 
tfinc  wucb  the  wi 


niod  of  Aencfl  foltowrd  the  publkatioq  of  tliit  novet, 
•^  the  wmU  heard  little  of  lum.    At  kngtb  In  |8;3  he 
"•au  Jaaued  the  fait  pam  of  Ataa  Rartwimt.     Itiiwithout 

-??Tl--  doubt  hit  cnateot  litenty  ptadoclioa. '-  Tlie  atea  of 
—'^'^^  tioie  and  iiiKS  in  it,  at  in  the  preceding  book,  ia  large. 
but  R  haa  more  condniihy  «f  action,  and  the  principal  cbaraeleia 
ata  lept  vdl  in  tlw  lom^aiiMI.  Il  b  a  andy  of  modem  Riuiiia 
life,  in  wUdi  the .  nonnal  paadvHy  of  uniympathetle  eenjufal 
leUlIons  la  ibaiply  eoBtnated  whk  tho  tianiient  omnlpoleiKe  <i 
paHion  and  deep'love.  The  hero  and  heroine  an  Count  Wtonaky, 
■  yoqng  aoldier  In  a  ciack  regiment,  and  Anna  Karmlna,  tbe  wife 
claainvomntoffidil  In  tha  poGtHsl  world  o(S>Faitnbur(.  Tbe 


benrli,  on  elegant  and 
k  and  well  endowed  by 


majriap  with  Kaicidna  (who  la  double  bcr  we,  meTved  and  taa- 
tunO,  while  aacially  advantueoua.  kaa  dulled  and  stunted  her 
idcHk.     Ignoeant  dI  the  meantog  of  low.  alv  deapiM  it.  and  ic  ia 

beaa  of  ha  eadstence.  Wronsky.  youne.  handnrnt,  impaa^oned,' 
iCCOgni&ag  ae  principle  hnt  hii  own  demn,  offcra  iter  the  ddi' 
wine  of  Ele  at  a  drauAt.  She  laHes  it,  after  nnt  beucation:  and 
tbeo,  flingiag  away  her  worldly  powtkn,  deaerting  hn  hu^Mid 
and  chQd,  she  dnJna  it  to  tiie  drega.  only  to  &nd  that  poison  lies  In 
the  flip.  Anna  and  Wnntky  hare  no  true  ideal  to  cllnt  to.  He, 
aa  their  uakn  eoob,  finds  the  tie  Irkaanie  and  a  hindraaee  to  his 
aica.  Bhe^ievet  for  her  lost  and  deaity-lned  aaiL  and  fiHa  aa 
she  leea  that  Wronaky'a  devoijoa  la  waniaf,  recognialng  loo  lata 
that  be  loved  her  chleSy  fa  viaity'a  aake,  that  tbey  ue  aUpping 
daily  asuader,  and  nowlng  dbploilng  to  each  other.  Her  ptfK 
lile  la  clDaed  to  her,  the  lutne  apena  like  an  abyas.  The  crina  has 
come,  and  swiftly  obeyioc  the  impulse  «(  her  dsfait  ibe  leitn  on 
death  aa  her  only  wcapou  for  wowkBog  Wrociilty  and  cuttin*  Ibe 
hopeless  knot  of  £er  life.  TUi  fdtiful  end  b  hd  up  10  step  by  uep 
widi  DiicroacDiidc  truth  and  inai|dit  into  the  apringa  of  human 
action.    In  the  manied  UTe  ol  Kltly  and  Levine,  oa  the  other 


d,  TolMoy  describes  a : 


untiy.   Levlna  b  the  ToUloy  gf 


neat  ideaa  an  always  unallaiiiabte.  and  adirmi  that  no 

know,  whibC  yet  striving,  how  nearly  be  approaches 

i  b  only  eonsciDiia  of  bis  deviations. 

.  _.., , — z__  iiu  (jj^  ^  Yii  Couaclu  are  yet 

II  (1896),  a  swecpliw  criliciam  of 

,  --  -fhich  be  had  devoted       -,ay»— ^ 

tbosht.    He  lEimiian  a>  inideqaile      Jn^ 

whether  beauty  be  ngsided  with  Shelley  and  Hrgel  ai  an  ipproil- 


tbe  philotophv  of  aestinlks,  to  1 
Aftcm  yean  of  thought.    He  f^i 

■  whichSd 

arcbetypal  perfection,  and 
Tdmry  sets  forth  his 


He  pnjceeda  I' 


■I  leeuoiise.  '  1 


r  brotberhood  of  man,  and  lE  must 
il  love,  patriotism  and  rclifilDua  dev 


TOUTDT,  Pns  AKDRUSVICH.  Count  (1645-1719),  Russian 
■talesman,  was  the  son  of  the  ffitclinetcly  Andrei  Vasilevicfa  Tol- 
atoy.  He  served  In  16S1  as  chamberlain  at  tbe  court  of  Theo- 
dore til.  Miscilculalingthe  sttenglh  of  Iht  tsarevna  Sophia  («.r.) 
ha  became  one  of  faer  moat  enoEetic  Eupporlen,  but  conliived  lo 


St  before  the  fi 


long  time  Peter  kept  his  latest  recruit  at  ann^s  len^Eh;  but 
wfaen,  in  1697,  Tolstoy  valimleered  to  go  to  Venice  (0  learn 
Italian  and  ship-buHdiDg,  Peter  could  not  resist  the  subtle  SaKcry 
Implied  in  such  a  proposal  fiom  a  middle-aged  Muscovtie  noble. 
In  November  1701  Tolstoy  was  appointed  the  first  regularly 
accredited  Russian  ambassador  to  tbc  Forte,  and  more  (ban  foiti- 
Bed  Ok  coDfidence  of  Ibe  most  cncting  of  ousten;  tbougli  bit 


lobi 
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peculiac  eqpadlients  {44,  Um  pncaAii  of  the  rtningwlation  of  a 
fnad  viznr  and  (he  removal  by  poison  of  an  inconvenient  private 
secretary)  savoured  more  of  the  Italian  than  of  the  Russian 
Renaissance.  Even  before  Poltava,  Tolstoy  had  the  peatest 
difficulty  in  preventing  the  Turks  from  aiding  the  Swedes,  and 
when  Charles  XII.  took  refuge  on  Turkish  soil  he  instantly 
demanded  his  eztiadltion.  This  was  a  diplomatic  blunder,  as  it 
only  Irritated  the  already  alarmed  Turks;  and  on  the  zoth  of 
October  1710  Tolstoy  was  thrown  into  the  Seven  Towers,  a 
proceeding  tantamount  to  a  dedaration  of  war  against  Russia: 
On  his  release  from  "  this  Turkish  hell,"  in  17x4,  be  returned  to 
Russia,  was  created  a  senator,  and  closely  associated  himself 
with  the  omnipotent  favourite,  Mcnshikov.  In  17x7  his  position 
during  Peter's  reign  was  secured  once  for  all  by  his  successful 
mission  to  Naples  to  bring  back  the  unfortunate  tsarevlch 
Alexius,  whom  Ee  may  be  said  to  have  literally  hunted  to  death. 
For  this  he  earned  the  undying  hatred  of  the  majority  of  the 
Russian  people;  but  Peter  naturally  regarded  it  as  an  inestimable 
service  and  loaded  Toktoy  with  honours  and  riches,  appointing 
him,  moreover,  the  head  of  the  secret  chancellery,  or  official 
torture  chamber,  a  post  for  which  Tolstoy  was  by  nature  emi- 
nently fitted.  He  materially  assisted  Mcnshikov  to  raise  the 
empress  consort  to  the  throne  on  the  decease  of  Peter  (x7  25),  and 
the  new  sovereign  made  him  a  count  and  one  of  the  six  members 
of  the  newly  instituted  supreme  privy  council  Tolstoy  was  well 
aware  that  the  elevation  of  the  grand  duke  Peter,  son  of  the 
tsarevlch  Alexius,  would  put  an  end  to  his  own  career  and  en- 
danger his  whole  family,  so  that  when  Mcnshikov,  during  the  last 
days  of  Catherine  I.,  declared  in  favour  of  Peter  II.,  Tolstoy 
endeavoured  to  iorm  a  party  of  his  own  whose  object  it  was 
to  promote  the  accession  of  Catherine's  second  daughter,  the 
tsarevna  Elizabeth.  But  Menshikov  was  too  strong  and  too 
quick  for  his  ancient  colleague.  On  the  very  day  of  the  empress's 
death  (May  xx,  1727),  Tolstoy,  now  in  his  eighty-second  year, 
vas  baxushed  to  the  Solovetsk  monastery  in  the  White  Sea, 
where  he  died  two  years  later.  He  is  the  author  of  a  sketch  of 
the  impressions  made  upon  him  by  western  Europe  during  his 
tour  in  the  years  1697-1698  and  also  of  a  detailed  deso^tion  of 
the  BUick  Sea. 

See  N.  A.  Popov,  "  Count  P.  A.  Tolatoy '*  Qluas.)  in  Old  and  New 
BM$sia  (PetersbuiiE.  i675);  and  "From  the  Life  of  P.  A. Tolstoy" 
(Russ.)  m  Russian  JUporUr  (Pecersbufs.  i36o>;  R.  N.  Bain,  PuiUt 
4  PtUr  the  Grtat  (London,  1897);  andJIu  FiruBamamtn  (London, 
1905).  (R.N.B.> 

TOLTECS  (Mexican  To^feca),  or  dwellers  'm  ToUan  (the  place 
of  reeds),  the  name  of  a  people  that  if  partly  mythical  is  also 
partly  faistoricaL  Traces  of  this  people  can  unquestionably  be 
detected  in  historic  times;  and  many  dties,  particularly  those 
tHiich  carried  on  traffic  with  the  coast,  claiined  to  be  of  Toltec 
origin.  The  conception  of  Toltecs,  like  that  of  Chichimecs, 
acquired  In  time  so  general  and  vague  a  significance  that  in 
vocabularies  such  a  word  as  "  toltecaQ  '*  Is  interpreted  as  mean- 
ing merely  an  expert  artist.  So  that  in  some  cases  the  name 
"  Toltecs  "  denotes  no  more  than  some  race  of  Nahua  affinities 
possessed  of  a  certain  degree  of  culture.  In  others,  however, 
there  Is  a  substantial  reason  for  believing  in  the  existence  of 
a  specific  tribe  or  people  called  Toltecs,  though  the  genuine 
historical  background  has  been  obscured  by  the  legends  which 
t^  priests  embroidered  upon  it  to  glorify  their  hero  and  god 
QuetxakoatL 

Our  ignorance  as  to  the  distribution  and  movements  of  the 
native  peoples  before  the  time  of  the  Spanish  invasion  forbids 
any  positive  statement  as  to  the  original  home  of  the  Toltecs. 
It  is  certain,  however,  that  they,  as  well  as  their  god  and  their 
ancient  city  of  Tollan,  were  known  to  those  who  lived  in  the  Maya 
countries  far  beyond  the  confines  of  Mexico  proper.  Their 
migration-myths  point  to  the  eastern  districts  known  as  the 
."  tierras  calientes,"  famous  for  such  valuable  products  as  feathers 
and  cacao,  with  which  the  Mexicans  from  the  earliest  times  carried 
on  a  vigorous  commerce.  It  is  possible  that  the  legendary 
wanderings  of  (^uetzalcoatl  (Feathered  Serpent),  who  was  said 

have  committed  himself  to  the  flames  in  TliUan-Hapallan  (the 


hnd  of  ths  Uad^  and  fed,  f a  tlie  liad-Qf  plctuie-writlng); 
the  re^on  of  Tabasco  and  Campeche,  are  mainly  a  mythdbgical 
description  of  the  moon's  periodic  course.  But  even  in  that  case 
there  can  be  mo  doubt  that  the  nature-myth  has  been  embelhabed 
with  details  derived  horn  an  actual  race  movement  which,  took 
place  in  prehistoric  times. 

The  Historia  de  CcUmacan  y  de  Mexico  is  a  most  valuable 
manuscript  written  1^  an  anon3rmous  author  in  the  Mexican 
hmguage.  In  this  work  it  is  sUted  that  Quetxalcoatl  died  in 
A.D.  895,  and  was  followed  by  four  kings  in  succession,  after 
whom  the  wise  Huemac  ascended  the  throne  in  aj>.  994  under 
the  name  of  Atecpanecatl.  In  the  reign  of  this  sovereign  there 
broke- out  a  great  famine,  uriuch  occasioned  the  institution  of 
the  custom  of  human  sacrifice.  From  the  same  source  we  learn 
that  it  was  in  a.d.  X064  (a  date  which  Is  assigned  to  the  beginning 
of  a  half-mythical  history  by  various  other  documents  and  MSS.) 
that  the  Toltecs  left  their  homes  and  migrated  eastward  to  Tabasco 
and  Soconusco.  At  the  same  time  Huemac  killed  himself  in  the 
cave  of  Cincalco.  Tradition  ascribes  to  him  the  authorship  of 
an  encyclopaedic  picture-writing  called  "  teoamoxtli "  dealing 
with  the  history  of  his  people,  with  astronomy,  the  calendar 
system,  &c.  According  to  the  Historia  de  Colhuacan  y  dc 
Mexicc,  which  is  confirmed  in  spite  of  some  slight  variations 
of  detail  by  IxtlilxochiU,  the  duration  of  the  "  Toltec  Empire  " 
was  not  more  than  3x8  years. 

Archaeologists  are  justified  In  '  daiming  '  as  indubitable 
monuments  of  the  Toltecs  the  serpent-piUan  which  have  been 
found  i»  situ  at  Tula,  close  to  the  City  of  Mexico.  The  historian 
Sahagun  states  that  Tula  was  an  old  centre  of  the  Toltecs  and 
explicitly  mentions  these  pillars  as  their  itork.  It  Is  interesting 
therefore  to  note  that  the  only  other  place  where  such  pillars  occur 
is  Chichenitza  In  Yucatan  (see  Cemtrai.  Akeuca:  Archaeology), 
a  site  which  exhibits  most  strikingly  Mexican  features,  so  that 
ardiaeology  fully  confirms  the  assertion  of  the  historians  that 
Chichenitza,  though  in  Ifayan  territory,  was  subject  to  the 
domination  of  some  Nahua  people.  Chichenitza  and  Mayapaa 
are  the  only  sites  in  Mayan  territory  at  which  are  found 
those  round  temples,  which  are  attributable  exclusively  to 
Quetzalcoatl,  the  principal  god  and  national  hero  of  the 
Toltecs.  (W.L.*) 

TOLUCA.  or  Toloocam,  a  dty  of  Mexico  and  capital  of  the 
state  of  Mexico,  on  the  S.W.  border  of  the  Anahuac  plateau, 
at  the  foot  of  the  Cerro  San  Miguel  de  TutucultlalpiUo,  about 
8650  ft.,  above  sea-leveU  Pop.  (1900),  25,940.  Toluca  b  on  the 
Mexican  National  railway,  36  m.  W.S.W.  of  the  national  capital. 
Its  situation  near  the  high  cordillera  gives  it  a  cold,  diangeable 
climate.  The  government  has  a  meteorological  station  here  and 
a  national  coQ^e*  Industries  include  the  manufacture  of  cotton 
fabric,  flour  and  wax  candles.  Swine-breeding  is  a  profitable 
occupation  in  the  vidnity.  The  Nevado  de  Toluca,  an  extinct 
volcano,  rises  to  a  height  of  14,950  ft.  on  the  south-west  side 
of  the  town.  Its  summit  Is  frequently  draped  with  snow,  and 
its  bn>ken-<k>wn  crater  contains  a  lake.  Traditionally  Toluca 
was  one  of  the  earliest  Toltec  settlements  on  the  Anahuac 
tableland,  bat  no  remains  of  .this  occupation  have  been 
preserved. 

TOLnmorMETHyLBENZBNK,CTH«or  C«H|-CH«,  an  aromatic 
hydrocarbon;  the  first  homologue  of  benzene.  Discovered  by 
Pellctier  (Ann,  ddm.  phys,t  1838,  67,  p.  269)  in  the  oQ  obtained 
in  the  manufacture  of  gas  from  the  resin  of  Pinus  maritima,  and 
named  retiimaphte,  it  was  prepared  from  the  same  gas  by  Couerbe 
(ibid.,  69,  p.  "184)  and  named  hepucarbuie  quadiihydrique, 
C7H4  (C-6);  Sainte-Claire  Deville  (ibid.  X84X  [3I  3,  p.  168) 
obtained  it  by  distilling  Tolu  balsam,  naming  it  benzoine,  and 
Gli&nard  and  Bouldault  obtained  a  substance  by  the  dry  distilla- 
tion of  dragon's  blood  which  they  called  dracyL  The  complete 
identity  of  these  substances  was  established  by  A.  W.  Hofmann 
hoA  Muspratt,  and  they  adopted  the  name  toluol  (anglicized  to 
toluene),  whidi  was  propped  by  BerzeUus.  Its  deifvatives 
and  its  relation  to  benzene  had  been  previously  studied  by  the 
above  and  other  experimenters,  its  relation  to  benzene  being 
first  proved  experimentally  by  Cinnlwico  and  its  ooostitution 
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lettled  by  FUtig  and  ToOeiis't  fjnitkeiis  (son  flodiam  and  a 

mixture  of  methyliodide  and  brombenaene. 

The  hydrocarbon  occuts  in  wood-tar  and  fn'petroleuni.  and  ia 
mepand  commercially  by  fractional  distillation  of  the  light  oil 
bactioB  of  the  coal-tar  distiUate  (see  Coal  Taa).  It  nay  be 
obtained  synthetically  by  Fittig  and  ToUens's  method  (above);  by 
Friedel  and  Craft's  process,  devised  in  1B/7,  of  acting  with  alummiuro 
chloride  oh  a  mixture  of  benzene  and  methyl  chlonde*.  this  reaction 
leads  to  the  pradactloa  of  higher  homoloeues  which  may,  however, 
break  down  under  the  continued  action  m  the  alttminiure  chloride; 
or  by  httting  the  toluene  carboxyUc  acids  obtained  by  oxidizing 


and  ethee.  On  rednctioa  it  yields  hexaiiydrotoliiene;  m 
with  dilute  nitric  add  or  chromic  acid  gives  benaoic  add^  whilst 
chromyl  chloride  and  water  give  benzaldehyde.  On  nitration 
it  gives  ortho-  and  para-nitrotoluenes — ^which  on  reduction  yield 
the  valuable  toluidinesj  CeH4(CHsKNHi) — and  on  snlphonation 
the  parasulphpnic  add  is  fdrmed  with  a  little  of  the  ortho  acid. 
Chlorination  in  the  cold  gives  ortho-  and  para-chlort(dueaes,  but  at 
the  ixjiling  point  the  side  chain  is  substituted  (see  Bbnzaldehydb). 

TOMAHAWK  (a  native  Ameiican  word,  probably  frMn  the 
Algonquian  verb  otomakukt  to  knock  down),  the  war*hatchet  of 
the  North  American  IndiansL  The  earliest  tomahawks  were 
of  diipped  stone,  nsaaUyaharpeBcd  to  a  point  at  eadi  end  some- 
tfaiag  ibce  a  pickaxe,  and  passed  through  a  bole  bored  in  a  stout 
wooden  cndgd.  In  the  more  primitive  types  the  stone  head 
was  simply  tied  to  the  handle  by  animal  sinews,  or  a  withe  was 
doubled  over  the  head  and  fastened  below  to  form  a  handgrip. 
Sometimes  deer  antlers  were  used  instead  of  stones.  After  the 
Arrival  of  the  white  man  the  heads  were  usually  of  iron.  Where 
the  stone  head  was  sharpened  only  at  one  end  the  bhint  end  was 
sometimes  cut  out  bnto  a  pipe-bowl,  the  handle,  hollowed,  serving 
as  the  stem.  The  weapon  was  at  once  symbolical  of  war  and 
peace,  and  was  ceremoniously  buried  at  the  termiiiation  of 
hostilities,  to  be  as  formally  exhnmed*  when  the  feuds  revived. 
■Heooe  the  colloquialism  "  to  buxy  the  hatchet." 

T0ilA8Z6w,  or  Tqmasz6w  FABtvcZNT,  an  Industrial  town 
of  Russian  Poland,  in  the  government  of  Piotrk6w,  41  m.  N.E. 
of  the  town  of  Piotrk6w.  Pop.  (1807),  ai,04X.  It  has  woollen 
mills,  steam  flour-mills  and  ironworics. 

TOMATO,  LycopersieuM  esculenktm  (Nat.  Ord.  Solanaceae), 
a  tender  annual,  nativv  of  South  America,  probably  Peru. 
The  fruit  is  much  esteemed  in  salads  and  as  a  vegetable.  Efforts 
have  been  made  to  popularize  it  for  dessert,  with  varying  success. 

Plants  Intended  to  fruit  out  of  doors  during  the  summer  should 
be  raised  from  seed  sown  at  the  end  of  February  or  early  in  March, 
under  glass,  in  a  temperature  of  about  60*.  Pots,  pans  or  shallow 
boxes  are  suitable  for  the  purpose.  The  compost  should  be  light  and 
fresh,  preferably  of  loam,  sand  and  leaf  mould  in  equal  proportions. 

As  soon  as  the  young  plants  appear  they  should  he  fully  exposed 
to  sunlight,  as  near  the  glass  as  practicable.  When  the  second  pair 
of  leaves  appear  they  should  be  potted  singly  in  pots  of  about  3  in. 
diameter,  using  slightly  richer  compost  and  less  sand.  ^  This  opera- 
tion should  on  no  account  be  deferred.  The  next  shift  should  be 
into  pots  7-^  in.  diameter,  the  compost  mostly  loam,  enriched  with 
the  ashes  of  plants,  Ac.,  from  the  refuse  heap.  The  first  flowers 
wiU  appear  towards  the  end  of  April  or  early  in  May.  The  pollen 
should  be  gathered  and  applied  to  the  stigmas  of  the  flowers  by 
hand.  The  plants  should  be  fit  for  planting  out  eariy  in  June,  and 
should  bear  at  least  two  clustera  01  rapidly  growing  froits.  ^They 
should  be  planted  in  the  sunniest  and  warmest  position  available. 
It  is  customary  to  confine  the  olants  to  one  shoot,  pinching  ofi"  all 
lateral  shoots  as  they  appear.  Owing  to  the  fickleness  of  the  English 
climate  it  is  of  the  utmost  importance  that  the  setting  of  froit 
should  be  secured  early.  Manure  should  be  applied  sparingly  to 
tomatoes  until  the  crops  become  heavy. 

Undor  glass,  without  artificial  heat,  tomatoes  succeed  well.  In 
cold,  sunless  seasons,  however,  the^  crops  are  seldom  remunerative. 
The  culture  is  substantially  as  advised  for  out  of  doors.  In  heated 
structures  tomatoes  may  be  produced  all  the  year  round.  They 
are  always  a  small  ana  precarious  crop  during  winter,  howe\-er. 
During  summer  the  crops  are  usually  heavier  and  of  better  flavour, 
even  in  favourable  seasons,  than  from  out  of  doors.  It  is  necessary 
to  provide  a  succession  of  plants  to  replace  those  that  are  being  worn 
out  by  heavy  cropping.  Periodical  sowinn  are  therefore  necessary. 
Some  prefer  to  raise  the  plants  intended  for  winter  fruiting  by 
cuttings  inserted  in  August.  Planting  out  is  usually  effected  on 
shallow  benches  in  small  quantities  of  moderately  rich  sojl.  and  the 
shoots  trained  on  wires  near  the  glass.  As  more  nourishment  is 
required,  new  soil  is  added.    In  this  way  exceeeive  luxuriance,  to 


which  the  tomato  is  so  addicted,  is  avoided.    The  plants  shoald 

never  be  allowed  to  become  dry — they  are  large  a>nsumcrs  of  water. 

The  following  varieties  comprise  some  of  the  best  in  cultivation: 

Large  Smooth  Red   Fruited. — ^The  Hastings,  Conference,  Ham 

Green  Favourite  Perfection. 

YeUcm  Frvtfatf.— Oiswick  Peach,  Golden  Jubiloe,  Carter'a  Green- 

jSarly  Varidwfor  Outdoor  Culture. — Chemin,  Frogmore  Sdected. 

TOMB  (Gr.  rbfifia,  rivfiot,  probably  allied  to  Lat.  Immmhu, 

literally  a  swelling,  htmert^  to  swell),  a  general  term  for  a  pbce  of 

burial  for  the  dead,  induding  the  excavation  or  cavity  fk  wiuch 

the  body  is  laid  and  the  superstructure  which  marks  the  pfaccc. 

(See  BtTUAL  and  Fumebal  RteeS.) 

The  various  forms  wbidi  the  tomb  hat  taken  throughout  the  ages 
aie  treated  udder  such  heads  as  BAJiaow{  Caiam;  Tuvulvb: 
Cbnoxapb;  SaacoPHACUs;  &c 

TOMPA,  MUUlT  IMjchaelI  (1817-1868),  Hungarian  lyric 
poet,  was  bom  in  18x7  at  Rima-Saombat,in  the  county  o(G9m9r, 
his  father  being  village  bootmaker.  He  studied  law  and  theolocy 
in  S6ros-Patak,  and  subsequently  at  Budapest;  and,  after  many 
vicissitudes,  at  the  age  of  thirty  he  accepted  the  post  of 
Protestant  minister  in  Bcje,  a  small  village  in  his  native  county, 
whence,  in  two  years,  he  removed  to  Kelem6r,  and  four  years 
later  to  Hanva,  in  the  county  of  Borsod,  wher^  he  remained 
tm  his  death  hi  1868. 

At  the  age  of  four«nd-twenty  Tompa  published  his  first  poems 
in  the  Athenaeum^  which  soon  procured  for  him  a  high  reputation. 
Hn  first  volume.  Nipregik  is  Nipmond&k  ("  Folk-Legends  and 
Folk-Tales  **) I  in  1846,  met  with  great  success,  and  the  same  may 
be  said  of  the  first  volume  of  his  "  Poems  "  in  1847.  In  1848  he 
took  part  in  the  War  of  Independence,  acting  as  field  chaplain  to 
the  volunteen  of  his  county  and  seeing  several  battles;  but  the 
unfortunate  close  of  that  heroic  struggle  silenced  his  poetic  vein 
for  a  considerable  time,  and  when  in  185a  and  1853  he  gave  vent 
to  hb  patriotic  grief  in  some  masterly  allegories  on. the  state  of 
oppressed  Hungary,  he  was  twice  arrested  by  the  Austrian  authori- 
ties. After  being  released  he  published  his  Virdgreiik  ("  Uggends 
of  Flowers"),  a  collection  of  poems  showing  great  imagination 
and  krve  of  nature.  Soon  after  this  he  became  opprened  with 
melancholy  and  abandoned  this  branch  of  poetry.  He.  published 
three  volumes  of  sermons,  "  which,"  says  bis  biographer,  Charles 
SziM,  Protestant  bishop  of  Budapest.  **are  among  the  best  in 
Hungarian  literature,  and  will  favourably  compare  with  those  of 
Robertson,  Monod  or  Parker."  His  collected  poetical  works  were 
published  at  Budapest  in  1870,  and  again  in  1885. 

TOMPKINS,  DANIEL  D.  (i  774-1825),  American  politician, 

was  bom  at  Scarsdale,  Westchester  county,  New  York;  <m  the 

3 1st  of  June  1774.    He  graduated  at  (Columbia  College  in  1795, 

and  was  admitud  to  the  bar  in  1797.    In  x^i  he  was  elected 

to  the  state  constitutional  convention,  m  1803  was  a  member 

of  4fae  sute  assembly,  and  in  1804  was  elected  to  the  national 

House  of  Representatives,  but  became  a  Judge  of  the  state 

supreme  court,  and  served  as  such  until  1807.    He  was  governor 

of  New  York  in  1807-1817;  and  in  18x7-1825,  during  both  terms 

of  President  James  Monroe,  was  vice-president  of  the  United 

States.    In  March  18x2,  under  the  authority  of  art.  zviii.  of 

the  New  York  constitution  of  1777,  he  prorogued  the  legislature 

— the  only  instance  of  the  exercise  of  this  power.-    During  the 

War  of  x8i  2  he  was  active  in  equippmg  and  arming  the  New  York 

militia.    For  this  purpose  he  bonowed  much  money  on  his 

personal  security,  and  sometimes  ne^ected  to  secure  proper 

vouchen.    Later  the  state  comptroller  aimounced  a  shortage 

of  $120,000  in  the  military  accounts,  but  Tompkins  claimed  that 

the  state  owed  him  $130,000.    Later  investigations  disclosed 

that  the  state  actually  owed  him  more  than  $90,000.    In  1821 

he  was  president  of  the  state  constitutional  convention.    He 

dfed  on  Staten  IsUnd,  N.Y.,  on  the  xxth  of  June  1825. 

The  Military  Papers  of  Daniel  D.  Tompkins,  1807-1817  (3  vols., 
1898-1902)  were  published  by  the  state.  See  D.  S.  Alexander, 
Politual  History  of  New  York,  vol.  i.  (New  York,  1906). 

T0MPKIN8VILLB,  a  former  village  of  Richmond  county, 
New  York,  U.S.A.,  since  1898  a  part  of  the  borough  of  Richmond, 
New  York  City.  It  is  on  the  N.E.  shore  of  Staten  IsUnd  m 
New  York  Bay,  about  5)  m.  S.  by  W.  of  the  southern  extremity 
of  Manhatun  IsUnd,  and  is  a  residential  district  of  New  York 
City.  Tompklnsville  was  laid  out  in  1814-1815  upon  a  tract 
of  about  700  acres,  most  of  which  was  owned  by  Daniel  D. 
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Tompkins.  It  was  chartered  as  a  village  in  tSaj,  but  because 
o(  legal  flaws  the  charter  was  revoked  soon  after  Tompkins's 
death  (in  1825),  and  thereafter  the  village  was  gradually  absorbed 
by  New  Brighton  and  Edgewater  (both  incorporated  in  1866), 
though  the  locality  continued  to  be  called  Tompkinsville 

TOMSK,  a  government  of  western  Siberia,  extending  from 
the  Chinese  frontier  northwards  to  6^  N.,  and  bounded  by  the 
government  of  Tobolsk  on  the  N.W.,  by  Yeniseisk  on  the  N.E. 
and  E.,  by  north-western  Mongolia  on  the  S.E.  and  by  the  pro- 
vince of  Semipalatinsk  on  the  S.  and  W.  Its  area,  327 ,284  sq.  m  , 
IS  more  than  one  and  a  half  times  that  of  France.  The  surface 
includes  in  the  south-east  the  high  alpine  tracts  of  the  Altai 
Mountains,  and  in  the  north-west  and  we^  the  lowlands  of  the 
Irtysh  and  the  marshy  tracts  of  the  Ob.  The  Altai  Mountains 
or  Sailughem  system,  which  at  their  northern  extremity  join 
with  the  Sayan  Mountains,  run  from  north-east  to  south- 
west along  the  Russo-Chinese  frontier,  and  are  cleft  by  a  deep 
gorge  through  which  flows  the  Yenisei  (see  Altm).  A  tone, 
some  300  m.  in  width,  of  alpine  tracts  fringes  the  outer  margin 
of  these  mountains,  which  have  a  very  steep  slope  towards  the 
north-west,  although  their  south-eastern  foot-hills  rest  on  the 
plateau  of  Kobdo  (4500  to  5000  ft.).  A  chain  having  a  north- 
western direction — the  Salair  Mountains — shoots  off  from  the 
main  range  of  the  Altai,  between  the  Tom  and  the  Chumysh;  it  is 
about  170  m.  in  length,  with  a  width  of  neariy  60  A.,  and  contains 
the  most  productive  sUver-mines  of  the  region,  as  also  several 
gold-washings.  Its  upheaval  belongs  to  a  more  recent  epoch 
than  that  of  the  Sailughem  range,  and  Gike  the  mountains  of 
Turkestan,  having  a  north-west  direction)  it  is  composed  of 
dioritic  rocks.  In  the  Kuznetsk  depression  it  b  overlain  by 
deposits  of  the  Lower  and  Upper  Carboniferous,  containing 
beds  of  coal.  The  Kuznetskiy  Ala-tau,  one  of  A.  von  Humboldt's 
meridional  upheavals,  consists  of  a  series  of  ridges  running 
south-west  to  north-east. 

Tomsk  is  drained  principally  by  the  Ob  and  its  tributaries,  but 
the  south-east  corner  drains  mto  the  Abakan,  a  tributanr  of  the 
Yenisei.  The  Ob,  formed  by  the  union  of  the  Biya  and  Katun, 
has  within  the  government  a  course  of  more  than  800  m.,  and  is 
navigated  as  far  as  Barnaul  and  Biysk.  Its  tribuuries,  the  Tom 
(450  m.),  Vasyuean  ($30  m.),  Kct  (230  m.)  and  Tym  (200  m.),  are 
all  navigable.  The  Chulym  and  the  Chumysh  are  also  large  rivers. 
The  Bukhtarma,  Om,  Uoa  and  Tara,  tributaries  of  the  Irtysh,  are 
worthy  of  notice. 

The  climate  is  severe,  and  is,  moreover,  very  wet  in  the  north-west. 
The  average  yearly  temperatures  at  Tomsk,  Kainsk  and  Barnaul 
are  30-2*,  31*  and  327"  (Jan..  4*.  6a*  and  3-7*:  July.  ^S'S*.  68-5" 
and  62*2")  respectively.  The  Altai  steppes  enjoy  a  much  drier 
climate  than  the  lowlands,  and  are  clothed  with  beautiful  vegetaibn ; 
in  the  sheltered  valleys  corn  is  grown  up  to  altitudes  of  3400  and 
4350  ft. 


The  popuUtioA  wM  estimated  In  1906  as  2,412,700.  The 
bulk  (90%)  is  Russian,  the  remainder  being  Ostyaks,  Moid- 
vinians,  Tatars  (mostly  in  the  Altai),  Teleuts  and  Teleoguta 
(Mongol  tribes,  chiefly  in  the  Altai),  and  nomad  Samoyedes, 
representing  a  mixture  between  the  Samoyedes  and  the  Ostyaks, 
and  dwelling  along  the  Ob  river  and  its  tributaries.  The  pre- 
vailing religion  is  Creek-Orthodox,  but  t.here  are  also  some  Non- 
conformists, Roman  Catholics.  Jews,  Mahommedans  and  pagans. 

Agriculture  is  the  predominant  occupation,  and  excellent 
crops  are  obtained  in  the  southern  portion  of  the  government, 
especially  in  the  Altai.  Livestock  breeding  is  very  important, 
and  butter-making  in  model  dairies,  partly  co-operative,  has 
developed  greatly,  butter  being  exported  from  Tomsk  to  western 
Europe.  Trade  is  actively  carried  on  at  Tomsk  and  Barnaul, 
the  chief  centres  for  the  t  rade  of  Siberia  with  Russia.  The  Biysk 
merchants  carry  on  a  barter  trade  with  Mongolia  and  China. 

The  government  is  divided  Into  six  districts,  the  chief  towns  of 
which  are  Tomsk,  Barnaul,  Biysk,  Kainsk.  Kucnetsk  and  Marimsk. 

(P.  A.  K..J.T.BE.) 

TOMSK*  a  town  of  Western  Siberia,  capital  of  the  government 
of  the  same  name,  on  the  Tom,  27  m.  alx>ve  its  confluence  with 
the  Ob.  Pop.  (1900),  63,533.  Tomsk  is  an  episcopal  see  and 
the  largest  dty  of  Siberia,  exceeding  even  Irkutsk  in  population 
and  commerdal  importance.  Hie  great  Siberian  highway  from 
Tyumen  to  Irkutsk  passes  within  54  m.  (by  branch  railway  to 
Taiga)  of  Tomsk,  which  is  the  terminus  of  the  navigation  by 
steamer  from  the  Urals  to  Siberia.  It  has,  moreover,  communica- 
tion by  steamer  with  Barnaul  and  Biysk  in  the  AltaL  The  town 
is  not  an  administrative  centre,  like  so  many  Russian  cities,  but 
an  entrep6t  of  wares.  Before  1824  it  was  a  mere  village;  but 
after  the  discovery  of  gold  in  the  district  it  grew  rapidly.  It  is 
buUt  on  two  terraces  on  the  right  bank  of  the  Tom,  and  is  divided 
into  two  parts  by  the  Ushaika.  The  best  building  b  the  univer- 
sity. The  industries  ate  almost  entirely  confined  to  tanm'i^ 
and  the  manufaaure  of  carriages.  Tomsk  has  a  university 
(founded  in  1888,  with  600  students),  and  archaeological, 
ethnok)gical,  zoological,  botanical  and  mineralogical  museums, 
a  technological  institute,  a  cathedral  (finished  in  1900),  public 
libraries  and  scientific  societies  (naturalist,  geographical,  medical, 
musical,  &c.).  The  dty  was  founded  in  1604. 

TOM-TOM.  or  Tam-Tam,  a  native  Indian  and  Asiatic  word, 
reduplicated  and  onomatopoeic  in  form,  for  a  drum,  hence 
often  loosely  applied  to  the  various  types  of  primitive  drum 
used  for  purposes  of  religious  excitement,  war,  signalling,  8cc., 
by  savage  tribes  throughout  ihe  world.  The  term  is  api^ed 
strictly  to  the  metal  gongs  of  the  Far  East,  which  are  flat  disks 
with  a  fhaUow  riffl.  ' 
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